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ABSTRACT 

This document contains the final report of the reliability testing of military and commercial analog and 
digital devices for evaluation of the short and long term effects of electromagnetic (EM) field exposure. 

The report is required by the Electromagnetic Effects on Systems Reliability contract F30602-94-R- 
0121. The contract is to assist the U S Air Force Laboratory in determining electromagnetic effects on 

electrical device and systems reliability and in determining evaluation models to identify, predict, and 

minimize EM effects on the reliability of devices and systems. This work was performed at the Boeing 
Parts Test Facility in Renton, Washington, and the Boeing Space Center in Kent, Washington. 
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1.0 INTRODUCTION 

The Research and Development Final Report is submitted to the Air Force Laboratory, Rome 

New York, in accordance with CLIN 0002, CDRL B0004, of contract F30602-93-C-0121, 

"Electromagnetic Effects on Systems Reliability" (EMESR). The purpose of this report is to describe 

the activities performed under this contract. These activities include selection and procurement of test 
parts, acceptance testing, baseline testing and reliability testing in a radiated electromagnetic (EM) 
environment, statistical analysis of test results, analysis of failed and out-of-specification test parts, 

evaluation of test results, and formulation of mathematical models. The contract activities also included 
design and fabrication of a mode stirred reverberation chamber, analog and digital test fixtures, and a 

test stimulus and data monitoring system. 
Through the testing and analysis that was performed under this contract it was discovered that 

the test devices are affected by electromagnetic energy. They can be made to go into upset at fairly 
modest levels of RF. The devices also recover quickly and completely from the immediate effects of RF 
as determined by the measuring tools we had at our disposal. The long-term effects of the radiation are 
not so easily observed or measured. While we did observe a long term effect on the test devices that 
were in an EM environment as determined by shifts in their basic device parameters, we also observed 
that the parameters of the devices that were in a low (ambient) EM environment also shifted. The initial 
test data appeared to show a definite trend that the parameters of exposed parts shifted more than the 
control group, but the results of the analyses indicated that the data shifts were somewhat random and 
showed no definite trend toward exceeding any of the manufacturer's specifications. Two of the test 
parts failed and the parameters of four parts exceeded the manufacturer's specification, and all had been 
exposed to an EM environment. Because of these failures we could conclude that the reliability factor 
of these devices decreased by 2 to 3 orders of magnitude because of exposure to electromagnetic 
energy. But because the number of test hours was small compared to the intrinsic reliability of the test 
devices, we don't feel that it would be fair or accurate to quantify the effect yet. With more hours of 
testing the failure rate might decrease to a rate much closer to that of the devices operated under normal 
conditions, or it might even increase as more test hours are accumulated. We therefore conclude that 
the effects of the electromagnetic energy upon these test devices was subtle, and although there appears 
to be a relationship between the EM exposure and long term device reliability, we feel that more testing 
and analysis would be required to establish this relationship. However, we do feel that the effect of EM 
radiation on the reliability of electronic devices is real and should not be discounted. 

We also began to develop a mathematical method to express a decrease in mean time between 
failure (MTBF) due to exposure to electromagnetic radiation. Because the effect of the electromagnetic 
radiation is more subtle than we initially thought, we were not able to assign a numerical value to the 
effect of the EM exposure. Nevertheless, the results of our mathematical development are included in 

appendix A for potential future use. 
We feel that additional testing needs to be done in this area. Test devices need to be exposed to 

electromagnetic radiation over longer periods of time to either firmly establish or totally discount the 

subtle trends we noticed in this study. 



2.0 TEST APPROACH 

The study of the effects of electromagnetic radiation on the reliability of electronic devices 
involved a number of different test techniques. Because the contract deals with long-term reliability 
concerns, it was necessary to obtain data over a large number of test hours, which is done best by 

concurrent testing of a large number of test devices. It was determined that radiated RF testing would 
accommodate this requirement more easily than conducted RF testing, although some conducted RF 
testing was performed in the early stages of testing to determine the effect of RF energy on the devices. 

To test a large number of devices in a radiated environment where each device experiences 

approximately the same average EM environment, it was necessary to use mode stirring, which is best 

accomplished in an RF reverberation chamber. A description of reverberation chamber operation is 
given in appendix B. 

The study employed the use plastic and ceramic integrated circuits currently used in military 
and commercial service. The electronic parts chosen for the test program were 54ACT74 (ceramic) and 

54ACT74 (plastic) digital flip-flops and the OP-271FZ (ceramic) and OP-271GF (plastic) operational 
amplifiers. See section 4 for a description of how the part selection process. 

We wanted to determine the extent to which a population of test devices was being affected by 
the test conditions, and this was done in two ways. In order to determine if exposure to electromagnetic 
energy was affecting the basic device parameters, acceptance testing was performed on each test device 
before doing any EM exposure testing, after the testing was complete, and at monthly intervals between 
tests. Acceptance testing is discussed in section 5 and the results of the acceptance testing are discussed 
in section 9. Acceptance testing measures 28 analog device parameters, and they are listed in paragraph 
5.2. Acceptance testing measures 127 digital device parameters, and they are shown in Figures 5.2-1 
and 5-2-2. In addition to the long-term effects, we felt it was also important to know what was 
happening to the test devices on a moment by moment basis. Measuring this immediate effect of the 
EM radiation was accomplished by connecting all the test devices in the chamber to a simple but 
effective test stimulus and data acquisition system which would detect short term device operation or a 
fault condition. The test stimulus and data acquisition system is described in section 12 and the radiated 
testing is discussed in sections 7 and 8. 

Baseline RF exposure testing was performed to determine the most appropriate frequencies for 
the long-term radiated testing, and to determine the approximate RF power level for the test. Test 
conditions for baseline testing were approximately the same as for formal testing so the baseline test 
experience could be directly applied to formal testing. Baseline testing is described in section 7. 

Reliability testing subjected analog and digital test devices to test conditions of fixed 
frequency, pulsed, continuous wave (CW) radiation at room temperature, at elevated temperatures with 
and without exposure to radiation, and at room temperature with exposure to pulsed CW radiation over 

a wide range of frequencies. Some of the test devices would be under test for only a month, but some 
would be tested for four months. Reliability testing is described in section 8. 

A control group of 100 parts was also tested for 30 days, but in a low (ambient) EM 
environment with test signal and power supply voltages similar to those of the devices in the chamber. 



The parameter shifts of the control group devices would be considered basic to all the devices before 

the effects of EM energy are considered. A schedule of the tests performed is shown in Figure 2.0-1. 

3.0 ANALYSIS OF TEST RESULTS 

Today's electronic parts are very reliable and we did not expect to have many outright failures 
during our testing. During the formal test period we did experience one outright failure and three "out 
of specification" failures in our 2.2 million hours of device testing which utilized 2100 different test 
devices. Extended reliability testing added 1.6 million device test hours to the experience database and 
included one more device failure. We also expected that device parameters would change slowly, 

except in the beginning and end regions of the typical reliability curve. Most electronic devices 
experience an increased number of failures during bum-in or at the beginning of service, which is 
followed by a period of very few failures, then the failure rate increases as a population of devices 
nears the end of useful service. Because we were using new parts, and most of the test devices were 
only exposed to a month of testing, the "beginning" scenario is very likely for at least some of the parts. 
During the planning stages of this contract, and in discussions with the program office, everyone 
expressed the hope that there would be enough evidence to indicate an effect of the EM exposure. It 
was felt that device parameters of the exposed parts would probably not change very much, but that 
there might be a few devices that would experience parameter shifts indicative of the EM exposure. 

3.1 Quick Analysis of Parameter Shift Data 
The results of the parameter testing have been analyzed, and the following observations have 

been made: There was one part failure in digital test lot 3D: the output of a 74ACT74 digital flip-flop 
failed to switch between high and low. There were three analog test devices which failed the 
manufacturers specification during the analog test: OP-271 Operational amplifier part number 3223 
(plastic) failed the power supply rejection ratio test at -40° C, and part numbers 4217 and 4224 
(ceramic) failed the input offset voltage specification at room temperature. The definitions of these 
parameter tests are given in Figures 5.2-1 through 5.2-3. There were no outright failures or specification 
failures in either the analog or the digital control group or in the thermal, life, or wideband test lots. 
One ceramic operational amplifier was inadvertently reversed in the test socket. It failed (over- 
temperature) due to a large current draw, but this will not be counted as a failure. One additional digital 

part failed during extended testing (see section 8.8). 
The differences between parametric test results of the analog control group and the analog test 

lots exposed to RF are not substantial, but there are a number of test parameters which shifted less for 
several lots of the exposed parts than for the control group. An analysis of the parametric test results 
shows that typically the test devices exposed to EM radiation had higher parameter shifts and included 
a higher percentage of test devices whose parameters fell outside of the major trend-lines than did the 
control group. The results of analog test lot 3A, test 4 are fairly significant because these devices were 
in test for 4 months. Most of the parameter changes in test lot 3A occurred following the first and 



Test Lot Number vs. Test Position 
Test Start Reverb. Ambient Thermal Frequency RF 
Per. Date Test# 1 2 1 2 1 2 (MHz) Power 

0 6/95 Bsl1 1A 2A Various Various 
0 6/95 Bsl2 1A 1D Various Various 
1 1/96 1 4A 3A 800 125 
2 2/96 3 3A 5A 1400 200 
3 3/96 2 6A 3A 800 250 
4 5/96 4 3A 7A 1400 375 
5 6/96 5 4D 3D 900 200 
6 7/96 7 3D 5D 1700 360 
6 7/96 Ret 8A 2D N/A 0 
7 8/96 9 9A 10A N/A 0 
7 8/96 6 6D 3D 900 400 
8 9/96 9 10A 9A N/A 0 
8 9/96 8 3D 7D 1700 720 
9 11/96 9 9A N/A 0 
9 11/96 10 11A 10A 800 125 
10 12/96 9 9A N/A 0 
10 12/96 11 10A 12A 800 250 
11 1/97 12 13A 8D 8000 to 18000 50 
11 1/97 12 13A 8D 4000 to 8000 150 
11 2/97 12 13A 8D 2000 to 4000 750 
11 2/97 12 13A 8D 1000 to 2000 500 
11 2/97 12 13A 8D 700 to 950 250 
12 7/97 Post note 1 note 2 1000 800 
12 7/97 Ref 8A 2D N/A 0 

Notes:   1. 50 parts each (25 plastic, 25 ceramic) from test lots 3A and 6A. 
2. 50 parts each (25 plastic, 25 ceramic) from test lots 3D and 6D. 

Figure 2.0-1: Test Schedule 



second tests, and by the 4th test, not too many additional changes were noticed. In the analog test parts 
the parameters that seemed to change most were the power supply current and the parameters such as 

slew rate and gain - bandwidth productlhat depend on the current. See Figure 3.1-la and 3.1-lb for the 

summary of the analog parametric test results. 
There were differences between parametric test results of the digital control group and the 

digital test lots exposed to EM radiation. In most cases the devices exposed to EM changed more than 

the control group, but in several instances the control group parameter shifts were a little bit larger than 
those of the EM radiated group. In the timing measurements more of the digital devices that were 

exposed to EM radiation had large shifts or step increases in timing parameters than the digital control 
group, and more in the control group had small timing shifts or step decreases than the EM radiated 

parts. These parameter shifts are not conclusive, but the majority of the evidence shows that EM 

exposure accelerates reliability mechanisms beyond that of simple aging. The results of test lot 3D are 
important because these devices were in test for 4 months. Most of the parameter changes to test lot 3D 
are about what the other EM exposed groups registered, except for the input leakage current (with the 
input low) on the digital plastic parts. These results show that, in the majority of cases, the parameter 
shifts occur early in the testing then stabilize. The results of the device upsets measured by the data 
acquisition system also show that device upsets increase over time, then stabilize. See Figure 3.1-2a to 
3.1-2d for the summary of the digital parametric test results. 

The results of the thermal (#9) and life (#10, #11) tests indicate that output voltage, common 
mode rejection ratio and gain changes were about the same for all test lots without regard to EM 
exposure or length of exposure to the 85 degree C temperature. But the power supply rejection ratio, the 
plastic device room temperature input bias current test, and the slew rate and power supply currents for 
the plastic devices all changed more in the reference test lot than in the thermal test and life test lots. 
This is opposite of what we would have expected, but the parameter shifts remained well within 
specification, and are all fairly small. For the remainder of the test parameters there was a high degree 
of correlation between parameter change and exposure to EM radiation and temperature. The net effect 
we observed was that the test parameters of the thermal and life test devices, lot 10A, appeared to 
change more than the thermal test devices, lot 9A, which appeared to change more than the short-term 
EM exposed devices, lots 11A and 12A, which appeared to change more than the control group devices, 
lot 8A. The changes in these parameters, however, were small, and remained within the manufacturer's 
specifications. Test lot 9A, which was subjected to an 85 degree C thermal environment, but no EM 
radiation, appeared to change more than lots 11A and 12A, which were subjected to an EM 
environment at 85 degrees Celsius. The parts of lot 9A were in test for 4 periods, a total of 120 days 
while test lots 11A and 12A were only in test for 30 days each, which indicates that length of exposure 
is also a factor. It also indicates that the thermal and EM environments may have the same long-term 
effect, and while we don't know the exact influence of each, it appears that they might be of 
approximately the same order of magnitude. See Figure 3.1-3a and 3.1-3b for the summary of the 

thermal and life parametric test results. 
To determine if temperature might be a major consideration we compared the results of the 

analog parametric tests with those of the thermal and life parametric tests. A comparison between the 



Plastic, -40C Test Lot 8A, Analog Control Group Test Lot 3A, Test 1 (1 Temp Test Only) Test Lot 3A, Test 4 
1 PSRR +/- 300 nV/V +/- 400 nV/V 1 
2 ICC/IEE +3 to +9% (most +4%), 6 parts decreased +/-1% typ, 12 parts deer (-2 to -6%) 2 
3 VIO +/-40uVtyp. 3426+80uV +/- 40uV typ; 4 parts +/-50 to +/-90uV 3 
4 MB some > +/-1nA but drift toward 0A 16 parts +1 to +3nA, 7 parts -1 to -6nA 4 
b no some +/• 1nA, 3423 +10nA 25 parts > +/-1nA most drift to 0A 5 
6 Gain all showed compressive decrease 8 parts incr; rest compressive deer 6 
/ Slew rate +2 to +10% (prop to ICC), 6 parts decreased +/- 2% typ, 10 parts deer (-2 to -8%) 7 
8 CMRR few with hi initial values decreased many with hi initial values decreased 8 
9 VOP very little chanqe very little chanqe 9 
10 GBW +0 to +2% (prop to ICC) +0 to +1.5%. 11 parts deer 10 

Plastic, +25C 
11 PSRR +/- 300 nV/V +/- 200 nVA/ +/- 300 nV/V 11 
12 ICC/IEE +1 to +3% +1 to +2.5% +1.5 to +3% 12 
13 VIO +/-20uV, tight distribution +/-30uVtyp +/-30uV typ 13 
14 MB 2prts,+b00pA; most -.5 to -1 nA. most increased, +1.5 nA max 9parts+/-1 to+/-2nA 14 
15 MO +/-400pA max +/- 2.0 nA max 16 parts > +/-1nA but drift toward 0A 15 
16 Gain 13 parts big compr deer; rest normal deer all showed compressive decrease 3273 unstable, rest compressive deer 16 
17 Slew rate +1 to +4% (prop to ICC) +1.5 to +3% (prop to ICC) +1.5 to +4% (prop to ICC) 17 
18 CMRR few with hi initial values decreased many with hi initial values decreased many with hi initial values decreased 18 
19 VOP very little change very little change very little chanqe 19 
20 GBW very little change +1 to +2% (prop to ICC) +0 to +2% (prop to ICC) 20 

Plastic, +85C 

21 PSRR +/- 300 nV/V +/- 300 nV/V 21 
22 ICC/IEE 0 to +2% typ, 6 parts small decrease +2 to +4% 22 
23 VIO +/- 25uV typ, 3 parts > +50 uV +/- 40uV typ; 3276 +88uV, 3285 +59uV 23 
24 MB +/-500to lOOOpAmax 12 parts +/-1 to +/- 2nA 24 
25 no +/-500pA max 18 parts > +/-1 nA but drift toward 0A 25 
26 Gain fluctuated a bit fluctuated a bit 26 
2/ Slew rate 0 to +3%, Correlated to ICC +2 to +4% 27 
28 CMRR few with hi initial values decreased many with hi initial values decreased 28 
29 VOP very little change very little chanqe 29 
30 GBW 0 to +1.5% +/-1% 30 

Ceramic, -40C 
31 PSRR +/- 300 nV/V +/- 400 nVA/, 4264 -811 nV/V 31 
32 ICC/IEE +2 to +4% typ, 5 parts deer or 0 15 parts -2% to -9%. 3 parts incr 32 
33 VIO +/-50uV typ: 3 parts > 100 uV 4251 +160uV, 5 parts-*/- 70uV 33 
34 MB 12 parts > +/-1nA but drift toward 0A 10 parts +/-1 to +/-4 nA 34 
3b MO 13 parts > +/-1nA but drift toward 0A 16 parts +/- 1 to +/-6 nA 35 
36 Gain both + and -, no trend 2 parts incr, rest compr deer 36 
37 Slew rate +3 to +5% (prop to ICC), 5 parts deer 10 parts -10 to -12%, rest < +/- 4% 37 
3b CMRR few with hi initial values decreased few with hi initial values decreased 38 
39 VOP very little change couple -0.5 to-1% 39 
40 GBW +1 to 2% 10 parts -5%, rest < +/-1% 40 

Ceramic, +25C 
41 PSRR +/- 300 nV/V +/- 500 nV/V +/- 400 nV/V 41 
42 ICC/IEE +0.5 to +2%, 13 parts no change +1 to +2.5%, 10 parts deer (-5%) +1 to 4%; 10 prts deer (-5 to -6%) 42 
43 VIO +/-20uV typ +/-20uVtyp +/-35uV typ 43 
44 MB +/-200pA max 17 parts >+/-1nA +/-300pA typ, 15 parts > +/-1 nA 44 
4b no +/-200pA max 17 parts > -1 nA drift toward 0A 17 parts > +/-1nA but drift toward 0A 45 
46 Gain both + and - small changes. No compression all showed compr decrease 4 parts net incr; rest compr deer 46 
47 Slew rate +1 to +3% (prop to ICC), 13 parts no change +1 to +2%; 10 parts deer (-6%) +2 to 4%; 10 prts deer (-6 to -8%) 47 
48 CMRR few with hi initial values decreased 17 parts with hi init vals decreased 17 parts with hi init vals decreased 48 
49 VOP very little chanqe very little change very little chanqe 49 
50 GBW small incr, correlated to ICC +1 to +2%, 10 parts deer (-2%) +0 to 2%; 10 prts deer (-3.5%) 50 

Ceramic, +85C 
51 PSRR +/- 200 nVA/ +/- 500 nV/V 51 
b2 ICC/IEE +0.5 to +2%, +2 to 4%; 10 prts deer (-4 to -6%) 52 
b3 VIO +/-20uV typ; 4439 +50 uV +/- 30uV typ; 5 parts +/-50 to +/-90uV 53 
54 MB +/-200pA typ, few at +/-500pA +/- 400 pA typ; 16 parts -1 to -2 nA 54 
bb no +/-200pA typ, few at +/-400pA 16 parts > +/-1nA but drift toward 0A 55 
56 Gain fluctuated a bit Fluctuated a bit 56 
b/ Slew rate +1 to +3% (prop to ICC) +2 to 4%; 10 prts deer (-6 to -8%) 57 
M) CMRR Few with hi initial decreased 17 parts with hi init vals decreased 58 
b9 VOP very little chanqe very little chanqe 59 
60 GBW +1 to 2% +/-1%, 10 parts deer (-3 to -4%) 60 

Figure 3.1-1a: Summary of Analog Parametric Test Results 
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Test Lot 4A, Test 1 Test Lot 5A, Test 3, (Test Period 2) Test Lot 6A. Test 2, (Test Per 3) Test Lot 7A, Test Period 4 

Plastic, -40C 
1 +/• 500 nV/V. 3223 failed spec Several +1 to +3 uVTV (related to IIB) very little change +/- 300 nV/V 

2 +1 to +4%, 25 parts deer or 0 +2 to +5%, 3350 deer +1 to +9%, wide distribution +3 to +5% typ, 4 parts deer 

3 +/-60uV typ (many > +/- 50uV) +/- 40 uV typ; 3339 +60uV +/- 50uV typ, 2 parts > +50uV +/- 50uV typ 

4 many -1 to -4 nA but drift toward 0A several shift up to +/- 8.0 nA few parts shift > +/-1 nA +/- 3 nA typ, few up to +/- 7 nA 

5 5 parts > +/- 6 nA, rest +/- 2nA several shift up to +/- 5.0 nA 1 part > +/-1 nA +/- 2 nA typ, few up to +/- 8 nA 

6 1 part incr; rest compr deer 3 parts incr; rest compr deer drop, exc 3 prts with sm incr. 3025 incr; rest compr deer 

7 +2 to +10%, 25 parts < +2% +3 to +5%, 3350 deer (-5%) Proportional to ICC/IEE +3 to +7%, 6 parts deer 

8 few with hi initial values decreased very little change 3387 big deer, rest no change Few with hi initial decreased 

9 very little change very little chanqe very little change very little change 

10 +0 to +3%, tracked ICC +1 to +2% +1 to 2% small increase, 8 parts deer 

Plastic, +25C 

11 +/- 400 nV/V +/- 300 nV/V +/- 300 nVA/ +/- 250 nWV 

12 +1.5 to+2.5%, 3250-2% +1.5 to+2.5%, 3350 deer 0 to +2% typ, 6 parts deer +1 % typ, 8 parts deer (-2%) 

13 +/-25uV typ +/-25uVtyp +/-30uV typ +/-15uVtyp 

14 6 parts > +/-1nA but drift toward 0A +/-500pA max -100 to-500 pA -200 to -1000 pA; 2 parts incr 

15 5 parts > +/- 3 nA, rest +/- 2nA +/-400pA max +/-200pA max +/-350pA max 

16 2 parts incr; rest compr deer 2 parts incr; rest compr deer 7 parts incr; rest compr deer few small incr; rest compr deer 

17 +7 to +8%, 3250 +3% +2 to +3%, 3350 decreased +1 to 3%, 6 parts deer or 0 +1 to +2% typ, 8 parts deer (-2%) 

18 very little change few with hi initial values decreased very little change Few with hi initial decreased 

19 very little change very little chanqe very little change very little chanqe 

?n +3 to+4%, 3250+1.5% small increase, 3350 decreased 0 to +1% all parts -1%, all parts 

Plastic, +85C 
21 +/- 350 nV/V +/- 300 nVW +/- 300 nV/V +/- 300 nV/V 

?? +1to +2.5%, 3250 -1%, 2 parts 0 +1 to +2%, 3350 deer, 3325 +9% +1 to +2% typ, 2 parts deer +1 to +2% typ, 8 parts deer 

23 +/- 40 uV typ; 3243 +53uV +/-25uV typ, 3301 -55 uV +/-30uV typ, a few > +50 uV +/-30uV typ 

24 some +/-1 to +/-2nA drift toward 0A +/-600pA typ, 3325 +1,6nA -100 to-700 p A -300 to -700 pA 

25 all +/-1 to +/-4 nA +/-500pA max +/-500pA max +/-300pA max 

26 fluctuated a bit fluctuated, no trends fluctuated a bit fluctuated a bit 

27 +1 to +4%, 17 parts +7%, 3250 -0.5% +2 to +3%, 3350 deer, 3325 +18% +1.5 to+3% all parts +2 to +3% typ, 8 parts deer or 0 

28 few with hi initial values increased very little chanqe few with hi initial values deer Few with hi initial decreased 

29 very little change very little chanqe very little change very little chanqe 

30 +0 to +2%, 17 parts +3 to +4% small gain typ, 2 deer, 3325 +13% sm incr, all parts small incr, 8 parts deer 

Ceramic, -40C 
31 +/- 500 nVA/, 2 parts +700 nVA/ +/- 400 nVA/, 2 parts -600 nVA/ +/- 300 nVN +/- 600 nVA/ 

32 18 parts +/-1 to +/-4%, rest < +/-1% +1 to 6%; 8 prts deer (-1 to -8%) +1 to +5% typ, 5 parts deer +1 to +2%, 12 small deer, 6 big deer 

33 +/- 40uV; 4214 +69uV, 4235 +121uV +/-40uV typ, 7 parts +/- 70uV 5 parts > +/- 50 uV 4001 +139 uV, several +/-50 to 100uV 

34 +/-700pA max +/-300pAtyp, 1 part > 1nA several > +/-1 nA several > +/- 2nA, 4037 -6nA 

35 +/-400pA typ, 2 parts +700 pA +/-300pA typ, few parts > +/-1 nA several > +/-1 nA several > +/- 2nA, 4049 -6nA 

36 many small incr; rest compr deer fluctuated widely, no trends values unstable 12 parts incr; rest compr deer 

37 +/-2%, 8 parts with +/- 5% shifts +2 to +8%, many < +1 %, 6 parts deer +2 to +10%, 5 parts deer -10% to +7% prop to ICC 

38 few with hi initial values decreased few with hi initial values decreased few with hi initial values deer very little chanqe 

39 very little change very little change very little change very little chanqe 

40 +1 to +2.5% +1 to +2%, 8 parts deer +1%. 5 parts deer Proportional to ICC 

Ceramic, +25C 
41 +/- 500 nVA/, 4240 +700 nWV +/- 500 nV/V +/- 300 nVA/ +/- 500 nV/V 

42 +1.5 to 3.5%; 2 prts deer +0.5 to 1.5%; 4 prts deer very little change +1 to +2.5%, 15 parts deer or 0 

43 +/-25uV, 4217&4224 failed spec +/-10uV typ, very tiqht distribution +/-20uV typ, very tight distrib +/-20uV typ, very tiqht distribution 

44 +/-300pA max +/-500pA max +/-1 nA max +/-500pA max 

45 +/-250pA max +/-500pA max +/-1 nA max +/-200pA max 

46 all showed compr decrease 2 parts incr, rest compr deer diverqent 4022 incr; rest compr deer 

47 +2 to 4%; 2 prts deer +1 to 2%; 4 prts deer (-5%) very little change +2%, 15 parts deer (0 to -7%) 

48 few with hi initial values decreased very little chanqe very little change very little chanqe 

49 very little change very little chanqe very little change very little chanqe 

50 +1.5 to 3%; 2 prts deer small increase, 4 prts small deer very little chanqe sm deer; correlated to ICC 

Ceramic, +85C 

51 +/- 500 nVAr +/- 600 nVA/ +/- 300 nV/V +/- 500 nV/V 

52 +1.5 to 3.5%; 2 prts deer +1 to 2%; 4 prts deer (-6%) +0.5 to 2% typ, 3 parts deer +1 to +2.5%, 11 parts deer or 0 

53 +/-40uV typ, 4 parts +/- 50uV +/-40uV typ, several up to +/- 60uV 6 parts > +/- 50 uV +/-30uV typ, 2 parts +/- 60uV 

54 +/-300pA max +/-300pA max +/-400pA max +/-300pA max 

55 +/-350pA, 4228 + 1 nA +/-300pA max +/-600pA max +/-300pA max 

56 Fluctuated a bit Fluctuated a lot Fluctuated a lot Fluctuated a lot 

57 +2 to 4%; 2 prts deer +1 to 3%; 4 prts deer +1 to 2%; 3 with low ICC +0.5% +2%, 11 parts deer (0 to -6%) 

58 few with hi initial values incr or deer 2 parts biq incr, rest no change very little change Few with hi initial decreased 

59 very little change very little chanqe very little change very little chanqe 

60 +1 to +2%, 2 parts at 0 small increase, 4 parts small deer small increase little change, 11 parts small deer 

Figure 3.1-1b: Summary of Analog Parametric Test Results 
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Plastic, -40 C Test Lot 8D, Control Group Test Lot 4D Test Lot 5D 
IIL Few inputs at 1 nA Several inputs > +/-10 nA Few inputs at 1 to 10 nA 
IIH drift toward 0.2 to 0.4 nA, few at +10 

nA 
drift toward 0.4 nA. Many inputs > +/- 
100 nA 

drift toward 0.4 nA. Several inputs > +/- 
100 nA 

VIH(CLK) moderate shift at 5.5V moderate shift at 5.5V med-larqe drop at 5.5V 
VIH(DAT) Little chanqe Little chanqe Little chanqe 
VIH(CLR) large drop related to VCC large shifts at 5.5V larqe drop related to VCC 
VIH(PRE) larqe drop related to VCC med-hiqh drop related to VCC larqe drop related to VCC 
VIL(CLK) Little chanqe Little chanqe Little chanqe 
VIL(DAT) Little change Little chanqe Little chanqe 
VIL(CLR) Little change moderate drop at all VCC small drop at all VCC 
VIL(PRE) moderate shift at 5.5V Little chanqe small drop at all VCC 

VOH Little change 2 parts had larqer than normal shift 1 part dropped more than normal 
VOL Little change 2 parts had larger than normal shift Little chanqe 
ICC drift toward 100 nA no drift, +/-1 uA with no pattern drift toward 100 nA 

Small Shift TO, T2, T5, "17, T9, T10, T11, T15 T2,T5,T10,T11,T15,T17 T5 
Large Shift T16 T14.T16 T11.T15 

Step Inc T18 T18,T19,T22,T25 T18,T21,T23,T25 
Step Dec T19,T24,T25 T20 
2 Value T24 T19,T20,T24 

Misc T21 few step increases 
Plastic, +25 C Test Lot 8D, Control Group Test Lot 4D Test Lot 5D 

IIL AII0A All 0A AII0A 
IIH drift toward 0.2 to 0.4 nA drift toward 0.2 to 0.4 nA drift toward 0.2 to 0.4 nA 

VIH(CLK) moderate shift 5.5V moderate shift 5.5V moderate drop at 5.5V 
VIH(DAT) Little change Little chanqe Little chanqe 
VIH(CLR) large shift 5.5V (most increase) larqe drop at 5.5V larqe drop related to VCC 
VIH(PRE) med-larqe drop related to VCC med-larqe drop related to VCC larqe drop related to VCC 
VIL(CLK) Little chanqe Little chanqe Little chanqe 
VIL(DAT) Little change Little chanqe Little chanqe 
VIL(CLR) Little chanqe moderate shift at all VCC Little chanqe 
VIL(PRE) Little chanqe Little chanqe Little chanqe 

VOH Little chanqe Little change (1 hiqher than norm) Little chanqe (1 hiqher than norm) 
VOL Little chanqe (1 hiqher than norm) Little chanqe Little chanqe (1 hiqher than norm) 
ICC drift toward 100 nA small increase No pattern 

Small Shift T0,T2,T9, T10, T11.T14 T2,T11,T14,T16 TO, T2, T5 
Large Shift T15 T11.T14-17 

Step Inc None T21,T23,T25 T25 
Step Dec T21-25 T18.T20 T18, T22-24 
2 Value T18.T20 T20, T21 

Misc T16 & 17 had 1 part with larqe drop 
Plastic, +85 C Test Lot 8D, Control Group Test Lot 4D Test Lot 5D 

IIL All at 0A All at 0A All at 0A 
IIH drift toward 0.2 to 0.4 nA drift toward 0.2 to 0.4 nA drift toward 0.2 to 0.4 nA 

VIH(CLK) Little chanqe Little chanqe Little chanqe 
VIH(DAT) Little chanqe Little chanqe Little chanqe 
VIH(CLR) large drop related to VCC large drop related to VCC larqe drop related to VCC 
VIH(PRE) Med-large drop at all VCC medium shift at 5.5V Med-larqe drop related to VCC 
VIL(CLK) Little chanqe Little chanqe few parts with small drop 
VIL(DAT) Little chanqe Little chanqe Little chanqe 
VILfCLR) Little chanqe Little chanqe Little chanqe 
VIL(PRE) Little chanqe modest drop at 5.5V Little chanqe 

VOH Little chanqe Little chanqe several dropped more than normal 
VOL Little chanqe Little chanqe several increased more than norm 
ICC No pattern No pattern No pattern 

Small Shift T2,T7,T10,T11,T14,T16 T2,T6,T11,T13,T15,T17 T15 
Large Shift T15 T14.T16 T5,T11,T14 

Step Inc T21,T23,T25 T19, T21.T25 
Step Dec T19.T21-25 T20, T24 
2 Value T18 T18,T19,T22,T24 T18, T22.T23 

Misc T20 few step decreases T16 & 17 a few larqe shifts 

Figure 3.1-2a: Summary of Digital Parametric Test Results 
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Plastic, -40 C Test Lot 6D Test Lot 7D Test Lot 3D (Final) 

IIL Several inputs > +/-10 nA Few inputs at -500 nA, some at +/- 
1nA 

Many inputs -1 to -900 nA 

IIH drift toward 0.4 nA. Several inputs > 
+/-100nA 

drift toward 0.4 nA. a few inputs > + 
20 nA 

drift toward 0.4 nA. several inputs at 
+10 to+60 nA 

VIH(CLK) medium shift at 5V & 5.5V modest shift at 5V &5.5V modest increase at 5V & 5.5V 

VIH(DAT) Little chanqe Little chanqe Little chanqe 

VIH(CLR) larqe drop related to VCC med-larqe shift related to VCC Medium shift at all VCC 

VIH(PRE) small drop or larqe qain at all VCC modest drop at all VCC larqe qain or medium drop at all VCC 

VIL(CLK) Little chanqe Little chanqe small drop at 4.5V 

VIL(DAT) Little chanqe Little chanqe Little chanqe 

VIL(CLR) Little chanqe Little chanqe small drop at all VCC 

VIL(PRE) modest drop at 5V & 5.5V small drop related to VCC small drop at all VCC 

VOH Little chanqe 1 part dropped more than normal 2 parts dropped more than normal 

VOL 1 part increased more than norm 1 part increased more than normal 2 parts increased more than normal 

ICC no pattern Little chanqe no pattern 

Small Shift T0,T3,T5,T11,T17 TO, T2, T5 T0.T2, T7,T10,T11,T14,T17 

Large Shift T14.T16 T16 T15, T16 

Step Inc T19,T21,T23,T25 T19,T21,T25 T19-23.T25 

Step Dec T22 T22, T24 T24 

2 Value T18, T24 T18.T20 T18 

Misc T15 & T20 couple step decreases T15&T23one part larqe qain 

Plastic, +25 C Test Lot 6D Test Lot 7D Test Lot 3D (Final) 

IIL AIIOA few non-zero values recorded intermediate shifts but all end at OA 

IIH drift toward 0.2 to 0.4 nA drift toward 0.2 to 0.4 nA drift toward 0.2 to 0.4 nA 

VIH(CLK) small drop at 5.5V modest drop at 5.5V modest shift at 5.5V 

VIH(DAT) Little chanqe Little chanqe Little chanqe 

VIH(CLR) large drop related to VCC or med incr 
at 5.5V 

moderate shift 5.5V medium shifts at 5V, med-large shifts at 
5.5V 

VIH(PRE) Little change small shift or large drop related to 
VCC 

large gain related to VCC or moderate 
drop at all VCC 

VIL(CLK) Little chanqe Little chanqe Little chanqe 

VIL(DAT) Little chanqe Little chanqe Little chanqe 

VIL(CLR) moderate increase at all VCC Little chanqe small drop at all VCC 

VIL(PRE) Little chanqe Little chanqe Little chanqe 

VOH Little chanqe 1 part lower than norm 1 part failed 

VOL 1 part hiqher than normal 1 part hiqher than norm 1 part failed 

ICC all increased to 1 to 2 uA Little chanqe little movement, drift toward 0 A 

Small Shift T0,T2,T11,T14, T15 T2.T5 TO, T2, T5, T7, T8, T17 

Larqe Shift T5 TO T16 

Step Inc T19,T21,T25 T20, T23 T18.T25 

Step Dec T22, T24 T21,T22,T24 

2 Value T18.T20 T18,T22,T24, T25 T20 

Misc T9,14,16,17,21 1 part larqe shifts 
Plastic, +85 C Test Lot 6D Test Lot 7D Test Lot 3D (Final) 

IIL All at 0A All at OA All at OA 

IIH drift toward 0.2 to 0.4 nA drift toward 0.2 to 0.4 nA drift toward 0.2 to 0.4 nA 

VIH(CLK) Little chanqe Little chanqe Little chanqe 

VIH(DAT) Little chanqe Little chanqe Little chanqe 

VIH(CLR) med-larqe drop related to VCC medium shift at 5.5V med-larqe drop related to VCC 

VIH(PRE) modest drop at all Little change large increase related to VCC or 
medium drop related to VCC 

VIL(CLK) Little chanqe Little chanqe Little chanqe 

VIL(DAT) Little chanqe Little chanqe Little chanqe 

VIL(CLR) Little chanqe Little chanqe Little chanqe 

VILfPRE) Little chanqe Little chanqe Little chanqe 

VOH 1 part draped more than normal Little chanqe Little chanqe 

VOL 1 part increased more than norm Little chanqe Little chanqe 

ICC No pattern Little chanqe small shifts 

Small Shift TO, T4, T8 TO, T5, T8 T2,T5,T7,T8,T11,T13,T14 

Larqe Shift T11 T11 T16.T17 

Step Inc T19,T21,T23-25 T25 T23, T25 

Step Dec T22 T22, T24 T22, T24 

2 Value T18 T18.T19, T23 T18.T19 

Misc 

Figure 3.1-2b: Summary of Digital Parametric Test Results 



Cerdip, -40 C Test Lot 8D, Control Group Test Lot 4D Test Lot 5D 
IIL few inputs at 1 nA few inputs shifted by +/-10n A or more few inputs shifted by -10n A or 

more 
IIH drift toward 0.2 nA, several +1 to +120 nA drift toward 0.2 nA, a few > +/-10 nA drift toward 0.2 nA, a few +10 to 

+200 nA 
VIH(CLK) modest increase at 5V & 5.5V modest increase at 5.5V moderate drop related to VCC 
VIH(DAT) Little change Little chanqe Little chanqe 
VIH(CLR) modest shift at 5V, larqe shift at 5.5V med-larqe drop at all VCC larqe drop related to VCC 
VIH(PRE) larqe drop related to VCC moderate drop at all VCC modest shift at all VCC 
VIL(CLK) Little change Little chanqe Little chanqe 
VIKDAT) Little change Little chanqe Little chanqe 
VIUCLR) modest shift 4.5V, larqe shift 5/5.5V med-larqe drop related to VCC med-larqe shift at all VCC 
VIL(PRE) modest drop at all Little chanqe medium drop at all VCC 

VOH Little change Little chanqe Little chanqe 
VOL Little chanqe Little chanqe Little chanqe 
ICC drift to 100 nA all increased, no pattern most parts drop toward 0 A 

Small Shift T5,T9,T11,T14 T9, T11 TO, T3, T7 
Large Shift T15 T16.T17 T11.T15 

Step Inc T21.T23-25 T21,T23,T25 
Step Dec T18-25 T18.T24 
2 Value T20 T19,T20,T22 

Misc T14, T15, T18, T22 had a few large 
increases 

Cerdip, +25C Test Lot 8D, Control Group Test Lot 4D Test Lot 5D 
IIL All at 0A All at 0A All at 0A 
IIH drift toward 0.2 to 0.4 nA drift toward 0.2 to 0.4 nA drift toward 0.2 to 0.4 nA 

VIH(CLK) modest increase at 5V & 5.5V small increase related to VCC small drop at 5.5V 
VIH(DAT) Little change Little chanqe Little chanqe 
VIH(CLR) modest shift at 4.5/5V, large shift at 5.5V larqe drop related to VCC larqe drop related to VCC 
VIH(PRE) large drop related to VCC small increase related to VCC small increase at 5.5V 
VIL(CLK) Little change Little chanqe Little chanqe 
VIL(DAT) Little change Little chanqe Little chanqe 
VIL(CLR) modest drop on all modest drop on all modest drop on all 
VIL(PRE) modest drop, sliqht relation to VCC Little chanqe modest shift on all 

VOH Little change Little chanqe Little chanqe 
VOL Little chanqe Little chanqe Little chanqe 
ICC drift to 100 nA most increased, no pattern no pattern 

Small Shift T2,T11,T14,T16 T0,T8,T9,T11,T13,T15,T17 TO, T3,T5,T9,T10, T16 
Large Shift T15 T11.T15 

Step Inc T18, T20 T21.T24 T19,T21,T25 
Step Dec T19.T21-25 T20, T22, T24 
2 Value T18, T19, T20, T22.T23 T18.T23 

Cerdip, +85C Test Lot 8D, Control Group Test Lot 4D Test Lot 5D 
IIL All at 0A All at 0A All at 0A 
IIH drift toward 0.2 to 0.4 nA drift toward 0.2 to 0.4 nA drift toward 0.2 to 0.4 nA 

VIH(CLK) modest shift at 5.5V modest increase at 5.5V modest drop at 5.5V 
VIH(DAT) Little chanqe Little chanqe Little chanqe 
VIH(CLR) larqe drop related to VCC larqe drop related to VCC larqe drop related to VCC 
VIH(PRE) larqe drop related to VCC med-larqe drop at 5.5V medium shift on all 
VIUCLK) Little change Little chanqe Little chanqe 
VIL(DAT) Little chanqe Little chanqe Little chanqe 
VIL(CLR) Little chanqe medium drop at all VCC small drop at 5.5V 
VIL(PRE) Little change Little chanqe small drop at 5V & 5.5V 

VOH Little chanqe Little chanqe Little chanqe 
VOL Little change Little chanqe Little chanqe 
ICC No pattern No pattern No pattern 

Small Shift T5,T8,T11,T14,T16 T7.T8, T9,T11,T13 T0,T3,T4,T7,T16 
Large Shift T15 T16.T17 T11 

Step Inc T21.T22, T25 T19,T21,T23,T25 
Step Dec T18-25 T20, T22, T24 
2 Value T20, T24 T18 

Misc 

Figure 3.1-2c: Summary of Digital Parametric Test Results 
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Cerdip, -40 C Test Lot 6D 
IIL several shift by +/-10 nA 
IIH drift toward 0.2 nA, several +10 to 

+150 nA   
VIH(CLK) 
VIH(DAT) 
VIH(CLR) 
VIH(PRE) 
VIL(CLK) 
VIL(DAT) 
VIL(CLR) 
VIL(PRE) 

VOH 
VOL 
ICC 

Small Shift 
Large Shift 

Step Inc 
Step Dec 
2 Value 

Misc 
Cerdip, +25C 

IIL 
IIH 

VIH(CLK) 
VIH(DAT) 
VIH(CLR) 

VIH(PRE) 

VIL(CLK) 
VIL(DAT) 
VIL(CLR) 
VIL(PRE) 

VOH 
VOL 
ICC 

Small Shift 
Large Shift 

Step Inc 
Step Dec 
2 Value 

Cerdip, +85C 
IIL 
IIH 

VIH(CLK) 

Test Lot 7D 
several shift by +/-1 nA 
drift toward 0.2 nA, several +10 to 
+180 nA 

modest shift related to VCC medium shift at 5V & 5.5V 
Little change 
med-large drop related to VCC 
small drop or large incr. at all VCC 

large gain related to VCC 

Little change 
Little change 
large gain at 5.5V for some parts 
med-large drop at all VCC 
Little change 
Little change 
Little change 
TO, T3, T5, T9, T17 T1 
T11,T14,T16 
T22, T24 
T18-21.T23, T25 

Test Lot 6D 
All at 0A 
drift toward 0.2 to 0.4 nA 
modest shift at 5V & 5.5V 
Little change 
large drop related to VCC or med shift 
all VCC      
med drop related to VCC or med shift 
all VCC         
Little change 
Little change 
modest shift on all 
modest drop on all 
Little change 
Little change 
Little change 
TO, T3, T9, T11.T14-17 

T18.T19, T21.T23, T25 
T22, T24 
T20 
Test Lot 6D 
All at 0A 
drift toward 0.2 to 0.4 nA 

VIH(DAT) 
VIH(CLR) 
VIH(PRE) 
VIL(CLK) 
VIL(DAT) 
VIL(CLR) 
VIL(PRE) 

VOH 
VOL 
ICC 

Small Shift 
Large Shift 

Step Inc 
Step Dec 
2 Value 

Misc 

modest shift at 5.5V 
Little change 
large drop related to VCC 
modest shift at 5.5V 
Little change 
Little change 
Little change 
small drop at 5V & 5.5V 
Little change 
Little change 
No pattern 
TO, T3, T11 

T19, T21.T23, T25 
T18, T20, T24 
T22 

Test Lot 3D (Final) 
few shift by +/- 5 nA 
drift toward 0.2 nA, many +10 to 
+100 nA 

Little change small drop at 5.5V 

large drop related to VCC 
Little change 
Little change 
modest shift at 5.5V 
Little change 
Little change 
Little change 
larger than normal shifts 

T19, T22-25 
T20 
T21 

Test Lot 7D 
All at 0A 
drift toward 0.2 to 0.4 nA 
modest shift at 5.5V 
Little change 
medium increase related to VCC, 
or modest shift on all 
large drop related to VCC, or little 
change 
Little change 
Little change 
Little change 
Little change 
Little change 
Little change 
drift toward 0 A 
T2, T17 

T18-25 

Test Lot 7D 
All at 0A 
drift toward 0.2 to 0.4 nA 
small drop at 5.5V 
Little change 
large gain related to VCC 
Large shift related to VCC 
Little change 
Little change 

medium shift at 5V & 5.5V 

med-large shift at all VCC 
modest shift at all VCC 
Little change 
Little change 
med-large drop at all VCC 
Little change 
Little change 
Little change 
larger than normal shifts 
TO, T7, T11 
T15, T16 
T20-24 
T25 

Test Lot 3D (Final) 
All at 0A 
drift toward 0.2 to 0.4 nA 
modest increase at 5.5V 
Little change 
medium-large drop related to VCC or 
no change 
modest shift at all VCC 

Little change 
Little change 
Medium drop at all VCC 
med-large drop at all VCC 
Little change 
Little change 
drift toward 0 A 
TO, T2, T14, T15 

T25 
T19, T21-24 
T18, T20 
Test Lot 3D (Final) 
All at 0A 
drift toward 0.2 to 0.4 nA 
modest shift at 5.5V 
Little change 
large drop related to VCC 
modest shift at all VCC 
Little change 

Little change 
Little change 
Little change 
Little change 
No pattern 

T20, T23 
T19, T22, T24 
T21, ,T25 

Little change 
small drop at all VCC 
small drop at all VCC 
Little change 
Little change 
Little change 
TO, T6, T7, T8, T11.T14, T16, T17 
T15 

T18, T20-25 

Figure 3.1-2d: Summary of Digital Parametric Test Results 
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Plastic, -40C Lot 9A, Plastic, Final Test Lot 10A, Plastic, Final Test 

ICC/IEE -1 to -2% typ. some to -9%, several 0 to +3% +1 to +8%. 14 parts at +/-1% 
+/- 50 uV typ. 4 outlvers up to +/-100 uV +/- 50 uV 

MB +/- 2.0 nA +700 to -1300 pA 
110 +/- 3.0 nA, 3 parts up to +/-10 nA -300 to -2300 pA 

Gain 
Slight compr deer typ. 10 parts small incr. Most compr deer, several incr with slight 

expansive trend 
Slew rate -1 to -3% typ, some to -11%. several 0 to + 1 to +10% typ. 14 parts at +/- 2% 

CMRR Few with high init vat shifted Few with high init val shitted 
Few shifted more than normal Few shifted more than normal 

GBW +1.5 to +3.5%, several no change +1 to +3% 

Plastic, +25C Lot 9A, Plastic, 1st Int. Test Lot 9A, Plastic, Final Test Lot 10A, Plastic, 1st Int. Test Lot 10A, Plastic, Final Test 
PSRR ♦/• 200 nV/V. 1 outlyer +/- 250 nV/V, 1 outtver +/- 250 nV/V +/-150 nV/V, louttyer 

+/- 1%, 10 parts*/-2% +1 to+2.5% +/- 1%. 13 parts +0.5 10 +2.0% < +/- 1% typ, 13 parts +1 to +2% 
+/• 25 uV +/- 30uV, tight distribution +/- 30uV, 1 outlyer -20 to +50 uV. 1 part at +100 uV 
+/- 500 pA, 1 outlyer 0 to -600 pA +/- 300 pA, 2 outlyers out to +1 nA +200 to-500 pA 
-200to-1100pA -100 to -800 pA -200 to-1000 pA -200 to-1500 pA 
Compressive decrease Compressive decrease Compressive decrease Compressive decrease 

Slew rate +/-1%. 10 parts +/- 3% +1 to +3% +/-1%, 13 parts +1.0 to +2.5% < +/-1% typ, 13 parts +1 to +2% 
CMRR Few with higher init vals shifted Few with higher init vals shifted One part with hiqh init val shifted Few with higher init vals shifted 

Little Chanqe Little Chanqe Little Chanqe Little Chanqe 
+0 to +2% +2 to +3.5% +0 to +2% +1 to +3% 

Plastic, +85C Lot 9A, Plastic, Final Test Lot 10A, Plastic, Final Test 
+/-200nV/V, loutlver +/- 150 nV/V, louttyer 

ICC/IEE +1 to +4%, tew with no chanqe +/- 1% 
VIO +/- 40 uV +/- 40 uV, 3 outlyers up to +80 uV 

-100 to-1300 pA +/- 500 pA 

Gain No pattern No pattern 
Slew rate +1 to +4%. few with no chanqe +/-1% 

Few with hioh mit vals shiftRri 
-VOP shiftted more than normal Little chanqe 
+1 to+3% + 1 to +4.5% 

Ceramic. -40C Lot 9A, Ceramic, Final Test Lot 10A, Ceramic, Final Test 
PSRR +/- 300 nV/V, 2 outlyer +/- 200 nV/V. 4 outtyer to +/-1100 nV/V 

ICC/IEE +/- 4% (more decreases) +/- 3%. 3 outlyers 
VIO +/- 50 uV typ, 2 outlyers +/- 50 uV typ. 6 outlyers 
IIB 0 to +1.5 nA typ, 5 had large drops to -9nA +/- 600 pA 

+1.2 to +1.7nA typ, 6 parts up to +/-10 nA +/- 1 nA, some outlyers to +/- 2nA 
Gain Most compr deer, several incr Most compr deer, few incr 

Stew rate +4 to -5%, tracked ICC +/- 3%. 3 outlyers 
Few with high init val shifted Few with hiqh init val shifted 

VOP 1 part larger than normal drop Little Chanqe 
+1.5 to+4.5% +/- 3% 

Ceramic. +25C Lot 9A. Ceramic, 1st Int. Test Lot 9A. Ceramic. Final Test 
PSRR +/- 300 nV/V. 2 parts at -500 nV/V +/- 300 nV/V +/- 300 nV/V, 4 parts at +/-500 nV/V +/-100 nV/V. 4 parts +/- 500 nV/V 

ICC/IEE +1 to +2% typ. 11 parts +3.5 to +1 to +3%, 2 parts small drop +0.5 to +2.5%. 4 parts dropped, 2 no chg 0 to +3% typ, 5 parts -1 to -3% 
+/- 25 uV +/- 25uV typ, several -+/- 50uV +/- 35 uV +/-50 uV. 1 part at +75 uV 

110. +/- 350 pA, 14 parts at -700 to - +/-200pAtyp. 14 parts-0.7 to-1.7 nA -300 to +600 pA, 23 parts -2.1 to -4.7 nA 
+/-300pAor-1.0tO-2.5nA 
-700 to +400 pA or -2.0 to -4.0 nA 

Gain Sliqht compressive decrease Compr deer typ, 1 part increased Compressive decrease Compr deer typ, 4 part increased 
Slew rate +1.0 to +2.5%, 11 parts +4.0 to +0.5 to +3.0% typ, 2 parts small drop +0.5 to +2.5%. 4 parts dropped. 2 no 0 to +2% typ. 4 parts -2 to -5% 

CMRR Few with higher init vals shifted Few with higher init vals shifted Few with higher init vals shifted Few with higher init vals shifted 
VOP Little Chanqe Little Change Little Change Little Chanqe 
GBW Oto+1%, 11 parts+1.5 to+3.0% +1.5% to+3.5% +/-1%, 4 parts at -2 to -3.5% 0 to +2% typ. 4 parts small drop 

Ceramic. +25C Lot 9A, Ceramic, Final Test Lot 10A, Ceramic, Final Test 
PSRR +/-300nV/V, louttyer +/- 300 nV/V. 3 outlyers 

ICC/IEE +t to +3% 0 to -2% typ, 4 parts -3 to -5% 
+/- 50 uV. 3 outlvers 

IIB +/- 350 pA, 1 outlyer +/- 500 pA 
IIO +/- 500 pA -BOO to +400 pA 

Gain No pattern No pattern 
Slew rate 

UMHH 
+1 to +3.5% 0 to -2% typ. 4 parts -3 to -6% 

VOP Little chanqe 
FPW with hinh mit vale chiftori  
Little chanqe 

GBW +1 to +4% +1 to +3% 

Figure 3.1-3a: Summary of Thermal and Life Parametric Test Results 
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Plastic, -40C Test Lot 8A, Analog Control Group Lot 11 A, Plastic Lot 12A, Plastic 

PSRR +/- 300 nWV +/- 250 nV/V +/-175nV/V 

ICC/IEE +3 to +9% (most +4%). 6 parts deer. +/-1.5%, grouped by S/N +1 to +3% typ, several little change, 3 

VIO +/-40uVtyp. 3426+80UV +/- 50 uV typ, 3 outlyers +/- 50 uV 

IIB some > +/-1 nA but drift toward OA -1.0 to+1.5 nA -500 to +600 PA 

110 some +/- 1nA, 3423 +10nA -0.5 to+1.0 nA -1000 to+500 PA 

all showed compressive decrease Compressive decrease Compressive decrease 

Slew rate +2 to +10% (prop to ICC). 6 parts deer. +/-1%. tracked ICC +1 to +3% typ, several little change, 3 

CMRR few with hi initial values decreased Few with high init val shifted Few with high init val shifted 

VOP very little change Little Change Little Change 

GBW +0 to +2% (prop to ICC) +/-!% +Oto+2% 

Plastic, +25C Tost Lot 8A, Analog Control Group Lot 11 A, Plastic Lot 12A. Plastic 

PSRR +/- 300 nV/V +/- 200 nV/V +/- 200 nV/V 

ICC/IEE +1 to +3% 0 to+1% (very small) +/-1% 

VIO +/-20UV, tight distribution +/- 30uV, 2 outlyers +/- 30uV, 1 outlyer 

IIB 2prts,+500pA; most -.5 to -1 nA -500 to +700 PA -500 to +600 pA, 1 outtver 

HO +/-400PA max +/- 300 PA +/- 500 pA 
13 parts biq compr decn rest norm deer Compressive decrease Compressive decrease 

+1 to +4% (prop to ICC) +0.5 to+1.5% +0.5 to+1.5% 

CMRR few with hi initial values decreased Few with hiqher init vals shifted Little Change 

VOP very little change Little Change Little Change 

GBW very little change +0.5 to+1.5% +0.5 to+1.5%  1 

Plastic, +85C Test Lot 8A, Analog Control Group Lot 11 A, Plastic Lot 12A. Plastic 

PSRR +/- 300 nV/V +/- 200 nV/V +/- 250 nV/V 

ICC/IEE 0 to +2% typ. 6 parts small decrease 0 to+1.5% 0 to+1.5% 

VIO +/- 25uV tvD. 3 parts > +50 uV +/- 50 uV, 1 outlyer +/- 50 uV, 2 outlyer 

IIB +/-500to 1000 pA max +/- 600 PA +/- 500 DA 

no +/-500pA max +/- 350 pA, few outlyers +/- 300 pA, few outlyers 

Gain fluctuated a bit No pattern No pattern 

Slew rate 0 to +3%, Correlated to ICC +0.5 to +2.0% +0 to +2% 
CMRR tew with hi initial values decreased Few with hinh init vals shifted Few with hioh init vals shifted 
VOP very little change Little chanqe Little change 

GBW 0 to+1.5% +/-1% +0 to +2% 

Ceramic, -40C 

ICC/IEE 

CMRR 

Ceramic, +25C 
PSRH 

UMHH 

Test Lot 8A, Analog Control Group 
+/- 300 nV/V 
+2 to +4% typ, 5 parts deer or 0 
+/-50UV typ; 3 parts > 100 uV 
12 parts > +/-1nA but drift toward 0A 
13 parts > +/-1 nA but drift toward 0A 

both + and -, no trend 
+3 to +5% (prop to ICC), S parts deer 

lew with hi Initial values decreased 
very little change 
+110 2% 

Lot 11A, Ceramic Lot 12A, Ceramic 
+/- 200 nV/V +/- 200 nV/V 
0 to +3%, tew with small drops +/-1% 
+/- 50 uV typ, several large drops +/- 50 uV typ, 5 parts with large shifts 
500 to +800 pA 

-1000 to+600 pA 
Most deer, no pattern 
0to+3%typ, few-1% 
Few with high init val shifted 
Little Change 
+1 to +2.5% 

■100 to+1000 pA 
1000 to+300 pA 

slight compr deer 
+/-1% 
Few with hioh init val shifted 
Little Change 
+0.5% to+1.5% 

 _  
Ceramic, +25C 

PSRR +/- 300 nV/V +/- 200 nV/V +/- 250 nV/V 

ICC/IEE +0.5 to +2%, 13 parts no change +1 to +3% +/-1% 

VIO +/-20uV typ +/-15 uV, tiqht distribution +/-25UV 

IIB +/-200PA max +/- 300 pA -100 to +500 PA 

HO +/-2000A max +/- 300 pA, 1 outlyer -600 to+100 pA 

Gain 
Slew rate +1 to +3% (prop to ICC). 13 no change +1 to+2.5% +0tO+2% 

CMRR few with hi initial values decreased Few with hiqher init vals shifted Few with higher init vals shifted 

VOP very little change Little Change Little Change 

GBW small incr, correlated to ICC +1 to +2% +0 to +2% 

Test Lot 8A, Analog Control Group 
+/- 200 nV/V 
+0.5 to+2%,  
+/-20UV typ; 4439 +50 UV " 
♦/-200pA typ, lew at +/-500pA 
+/-200PA typ, lew at +/-400pA 

fluctuated a bit 
+1 to +3% (prop to ICC) 

Hew with hi initial decreasea 
very little change 

+1 to 2% 

Lot 11 A, Ceramic 
+/■ 300 nV/V 
+1.0 to+2.5% 
+/- 60 uV. 2 outlvers 
+/- 300 pA, 1 outlyer 
+/- 500 pA 
No pattern 
+1.5 to+2.5% 
Cam with hinh init »ale chlftoH 
Little change 
+0.5 to+1.5% 

Lot 12A, Ceramic 
+/-250nV/V 
+0.5 to+1.7% 
+/- 50 uV. 6 outlvers up to +/■ 100 uV 
+/■ 300 pA 
-500 to +200 pA 
No pattern 
+1.010+2.5% 
Cow with hinh init t/alc ghiftpri 
Little change 
+0.75 to+1.5% 

Figure 3.1-3b: Summary of Thermal and Life Parametric Test Results 

13 



thermal and life tests and of the analog tests, especially between lot 10A in Figure 3.1-1 with lot 3A in 
Figure 3.1-3, shows that the data shifts are of approximately the same magnitude. This would indicate 

that the effect on device parameters is not thermally related, but related more to the time and intensity 
of exposure to electromagnetic energy. 

An analysis of the parameter test results of devices involved in the wideband tests shows that 
typically the test lots exposed to EM radiation had higher parameter shifts, and also had more devices 
whose parameters were outside of the major trend lines, than did the control group. See Figure 3.1-4 for 
the summary of the wideband parametric test results. 

This analysis of the test devices indicates that the failure rate of devices exposed to 
electromagnetic radiation is higher than those operated in a low (ambient) EM environment. We also 

found that electromagnetic exposure does cause parameters of these analog devices to shift beyond that 
which would be expected for normal operation in a low (ambient) EM environment. 

3.2 Engineering Statistical Analysis 

The study of the effects of electromagnetic radiation on the reliability of electronic devices 
employed the use of military and commercial integrated circuit part versions for both analog integrated 
circuit parts and digital integrated circuit parts in both ceramic and plastic packaging. The analog test 
devices were operational amplifiers, Analog Devices part number OP-271, configured as unity gain 
buffer amplifiers, and the digital test devices were high speed digital flip-flops, Fairchild part number 
54/74ACT74. Before any radiated susceptibility or control lot testing was performed, acceptance 
testing was performed using automated test equipment to establish the initial parameter values. See 
Section 5.0 for further information on acceptance testing. Reference lots served as control groups and 
were used for comparison with the EM irradiated lots in order to allow the use of statistical confidence 
interval testing in order to assess the statistical significance of the results. 

The effects observed during testing included the nominal variation of the integrated circuit test 
parameters within the manufacturer parameter performance specifications and superimposed variations 
that are attributed to the effects of EM radiation exposure. The observation and identification of 
statistically significant effects were performed by employing statistical confidence interval hypothesis 
testing and techniques that are described and developed in appendix A. In summary, the test parameters 
used to characterize the performance of the integrated circuits included input and output voltages and 
currents, leakage currents, timing tests, and operational upset performance measurements. 

3.2.1 Engineering Statistical Analysis Approach 

The statistical analysis and testing for the parts reliability study began by selecting the data to 
be studied and examined. The data obtained during digital component testing and analog component 
testing were investigated separately, although identical testing methods were used in both cases and the 
information and data were organized by using the same data base structures and organizations. The 
statistical analysis and format of the measured statistical data sets that were used to characterize the 
tested devices were similar for all tests that were analyzed. 

The test data used during the initial test assessments consisted of analog component data from 
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TEST Test Lot 8A, Plastic Control Group Test Lot 13A, Plastic 

PSRR +/- 300 nV/V +/- 300 nV/V 

ICC/IEE +3 to +9% (most +4%). 6 parts decreased +/- 2% with no pattern 

VIO +/-40uVtyp. 3426+80uV +/- 25 uV typ, some outlyers to +/- 50 uV 

IIB some > +/-1nA but drift toward OA +/-1.4nA 

110 some +/- 1nA. 3423 +10nA 0 to -2 nA 

Gain all showed compressive decrease most compressive decrease, few parts increased 

Slew rate +2 to +10% (prop to ICC), 6 parts decreased +/- 3%. no pattern, related to ICC 

CMRR few with hi initial values decreased few with hi initial values shifted 

VOP very little chanqe few parts +/- 20 mV 

GBW +0 to +2% (prop to ICC) small increase +0.5 to +1.5% 

TEST Test Lot 8A, Ceramic Control Group Test Lot 13A, Ceramic 

PSRR +/- 300 nV/V +/- 800 nV/V, 2 parts at -1000 nVA/ 

ICC/IEE +2 to +4% tvp, 5 parts deer or 0 -4 to -9% typ, #4682 -11 %, 5 parts at 0 to -2% 

VIO +/-50uV typ; 3 parts > 100 uV +/- 60uV typ, 3 parts at +/-50 to +/- 100uV 

IIB 12 parts > +/-1nA but drift toward OA -200 to +600 pA 

110 13 parts > +/-1nA but drift toward OA -800 to +600 pA 

Gain both + and -, no trend Both + and -, decreases were compressive 

Slew rate +3 to +5% (prop to ICC), 5 parts deer -5% to -11% typ. #4682 at -14%. 5 parts at -1 to -3% 

CMRR few with hi initial values decreased few with hi initial values shifted 

VOP very little chanqe few parts +/- 30 mV 

GBW +1 to 2% -1 to -3%Jyp. #4682 -4%. 5 parts no change 

TEST Test Lot 8A, Plastic Control Group Test Lot 13A, Plastic 

PSRR +/- 300 nV/V +/- 300 nVW 

ICC/IEE +1 to +3% +1 to +3.5% qrouoed bv S/N 

VIO +/-20uV, tiqht distribution +/-25uV, tiqht distribution 

IIB 2prts,+500pA; most -.5 to -1 nA. +100 to -600 pA, dev #2 up to +2 nA 

110 +/-400pA max +100 to -800 pA, dev #2 up to +4 nA 

Gain 13 parts biq comprdecn rest normal deer compressive decrease 

Slew rate +1 to +4% (prop to ICC) +1 to +4% (related to ICC) 

CMRR few with hi initial values decreased few with hi initial values shifted 

VOP very little chanqe very little chanqe 

GBW very little chanqe very little chanqe 

TEST Test Lot 8A, Ceramic Control Group Test Lot 13A, Ceramic 

PSRR +/- 300 nV/V +/- 400 nV/V with 2 outlyers 

ICC/IEE +0.5 to +2%, 13 parts no chanqe -2 to -4%, 5 parts increased (+1%) 

VIO +/-20uV typ +/-30uV, tiqht distribution 

IIB +/-200pA max +/-200pA max 

110 +/-200pA max +/-200pA max 

Gain both + and - small chanqes. No compression Most increased, no pattern 

Slew rate +1 to +3% (prop to ICC), 13 parts no chanqe -2 to -5%, 5 parts increased (+1.5%) 

CMRR few with hi initial values decreased very few with hi initial values shifted 

VOP very little chanqe very little chanqe 

GBW small incr, correlated to ICC small drop. 5 parts with small increase 

TEST Test Lot 8A, Plastic Control Group Test Lot 13A, Plastic 

PSRR +/- 300 nV/V +/- 300 nVA/ 

ICC/IEE 0 to +2% typ, 6 parts small decrease +1.5 to+3.0% 

VIO +/- 25uV tvp. 3 parts > +50 uV +/- 30uV tvp, 3 parts up to +/-55 uV 

IIB +/- 500 to 1000 pA max -100 to-800 pA 

110 +/-500pA max +200 to -500 pA 

Gain fluctuated a bit fluctuated a bit 

Slew rate 0 to +3%, Correlated to ICC +1.5 to+3.0% 

CMRR few with hi initial values decreased few with hi initial values shifted 

VOP very little chanqe very little chanqe 

GBW 0 to+1.5% 0 to+1.5% 

TEST Test Lot 8A, Ceramic Control Group Test Lot 13A, Ceramic 

PSRR +/- 200 nV/V +/- 300 nV/V, 2 parts at +/- 500 nV/V 

ICC/IEE +0.5 to +2%. -1 to -2.5% tvp, 5 parts +1 to +2.5% 

VIO +/-20uV tvo: 4439 +50 uV +/-60uV typ: 2 parts +80 uV. 1 part -180 uV 

IIB +/-200pA tvp, few at +/-500pA +/- 300 pA with one outlyer 

110 +/-200pA tVP, few at +/-400pA +/- 350 pA with one outlyer 

Gain fluctuated a bit fluctuated a bit 

Slew rate +1 to +3% (prop to ICC) -1.5 to -3.0% typ. 5 Darts +1.5 to +2.5% 

CMRR Few with hi initial decreased few with hi initial values shifted 

VOP very little chanqe very little chanqe 

GBW +1 to 2% -0.5 to -1.5% typ, 5 parts no chanqe 

Figure 3.1-4: Summary of Wideband Parametric Test Results 
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test lots 3A, 6A and 8A. These test lots were chosen because, before they were exposed to any 

radiation exposure, their device parameters were centered well within the manufacturer's specifications. 
The test lots for the digital components consisted of test data lots 3D, 6D, and 2D which were also 

chosen because the device parameter values were also near the center of the manufacturer's device 
specifications. 

3.2.2 Test Conventions 

The data sets analyzed are referred to as 3A, 3D, 6A, 6D, 8A, and 2D. 3A is analog test lot 

number 3, 3D is digital test lot number 3, etc. These particular lots represent the testing performance 
base line that is available for comparative studies and statistical analyses. Within these lots there were 

no parts whose parameters were out of the manufacture specification ranges after testing and no failures 

occurred. Test lots 8A and 2D are the reference lots that were not exposed to radiation and these lots 
are the radiation lot control groups for the studies and statistical analyses. 

The parameter data obtained during acceptance testing was not organized such that it could be 

used to perform comparative studies for the different test groups and test conditions. In order to 
organize the data for review and analysis it was rearranged using a spreadsheet tabular format, such that 
the parameter data obtained during the tests are each uniquely labeled with the number assigned to each 
of the respective tests. 

There were 28 separate parameter tests performed on the analog parts and 127 separate tests on 
the digital parts. The test parameter data that was measured and placed into the spread sheet data 
columns includes the associated environmental test conditions, parameter value test conditions, and 
calculated data statistics for the measured test parameter data. The calculated statistical information 
include maximum, minimum, standard deviation, and deltas between successive test period data. Also, 
the data at the bottom of each of the columns, for all temperatures and test periods, is compiled into test 
summary data files. 

For each test period, a sampled data file was saved for each test temperature. The code name 
used for each of the tests includes the following encoded information about the tests: Plastic or ceramic 
components are indicated as 'P' or 'C; the lot number of the component part being tested; analog or 
digital components as 'A' or 'D'; and the temperature description of 'cool', 'room', or 'warm', -40° C, 
+25° C, and +85° C respectively. All of the data files along with the summary information and the 
graphical data are included on a computer data disk, or disks, that are supporting information for this 
report. 

3.2.3 Engineering Statistical Analysis Method 

Quick look maximum and minimum values were measured for the various test parameters 
during the test operations in order to confirm that the various part parameters were within the 
manufacturer provided device parameter specification ranges. 

The computed parameter average values and standard deviations that were obtained from the 
data taken at the outset of testing and prior to the parts EM effects irradiation were used in order to 
observe how centered the measured parameter values were within the manufacturer specifications for 
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the different part lots. This activity was used in order to select and provide parts for testing by 
screening out those parts that were initially out-of-specification. The result is that parts were thereby 

excluded from the testing process that were "outlyers", i. e. initially had parameter performance values 

that were outside of the manufacturer provided parameter specification ranges. 
After each of the test periods, statistical analysis was performed in order to monitor the device 

parameter values, compare them to the average parameter performance observed for the control group 

lots, and check to see if any observed shifts in the nominal parameter values could be attributed to 
device radiation exposure. Also, the parameter average values obtained at the different device 

temperatures were computed and tabulated and are displayed in sequence as bar graphs on the 

horizontal axes of the figures for the various test periods and for the different test part lots. 

3.2.4 Statistical Analysis - Analog Devices 
The purpose of acceptance testing was to identify shifts in the average parameter values for the 

devices. Secondary goals included determining whether observed shifts in the device average parameter 
values appear to be converging to stable values or whether the shifts indicated that the parameter values 
were diverging and might eventually exceed the manufacturer's parameter specification ranges. 

The first device parameter that was analyzed during the testing and subsequent data reduction 
was the device power supply input current, Ice- Ice was chosen as the first parameter to study because 
of its sensitivity to other device parameter anomalies, degradations, and failed conditions. 

The graphs in this analysis plot the averages of the data measurements that were obtained for 
25 different parts. The lot numbers for the associated devices, i. e. the component parts, are plotted on 
the horizontal axes of the graphs. Also, the graphs are arranged such that the abscissa axes, i. e. the 
horizontal x axes, have the same x axis scales and as a result the same parts are always shown such that 
the parts have the same x axis locations, i. e. the same x axis values. Therefore, it is possible to compare 
the performance durability of the devices, as represented by the part parameter value variations, for the 
individual parts as a function of the part exposure times to radiation and temperature effects. To 
observe these parameter value variations, notice the change in the parameter values of the individual 
parts by comparing the ordinate value variations observed between the different charts at specific x axis 
values, i. e. parameter value variations observed between the different charts for particular x axis 

coordinate locations. 
Figure 3.2.4-1 presents the control group bar graph average data for Ice, which is the power 

supply current in units of amperes. This data was measured for parts that were not exposed to EM 
effects radiation, but were operated during each of the test periods. The legend 1 indicator identifies 
the measured Ice performance at the start of the tests, test period number 1, and legend 2 identifies the 
performance at the end of the test period, which was approximately one month long. There was one set 
of ceramic parts and one set of plastic parts in the control group parts set which corresponds to parts lot 

8. 
Figure 3.2.4-2 presents the bar graph average data for Ice, the power supply current in units of 

amperes, before the parts were exposed to EM effects radiation and after the parts were exposed to 
between 1 and 4 periods of EM effects radiation. The legend numbers 1 to 5 in Figure 3.2.4-2 indicate 
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the lengths of the EM effects radiation periods that the parts were exposed to while the parts were being 
operated and during which the respective Ice current measurements were made. Legend 1 indicates the 

current measurements that were made prior to the first radiated test period and legends 2 through 4 

indicate the current measurements that were made during each of the four following and successive 

irradiation periods, i. e. four total and numbered from 2 to 5 respectively. The spaces between the bars 
in the bar graphs for a particular parts lot and temperature set indicate that no measurement were made 

at the indicated temperature at the end of the specified test period. There were two sets of ceramic parts 
and two sets of plastic parts in the EM effects radiation exposed parts set which corresponds to parts 

lots 3A and 6A. 
It is apparent from Figures 3.2.4-1 and 3.2.4-2 that the current averages in the control group, lot 

8A, and in the EM effects radiation exposed parts set, lots 3A and 6A, that the parts lots track each 

other very closely, especially at room temperature (+25° C). Also, the current data averages that are 
presented in Figures 3.2.4-1 and 3.2.4-2 both consist of data that was measured for 25 device parts. A 
more detailed look at each of the 25 device parts is shown in Figure 3.2.4-3 where the distribution of 
the supply current Ice values is plotted. Each of the line curves represents the Ice values of a different 
test period. The curve for legend 1 identifies and corresponds to device parts prior to their exposure to 
any radiation exposure. Figure 3.2.4-4 presents the changes that were measured for each of the 
individual 25 parts as a function of the test period times that are illustrated on the graphs by using the 
independent test period variable that is plotted on the horizontal axis. Additional test results for other 

device part lots and temperatures ranges are included in appendix C. 
By assessing the results obtained from the tests, observe that it is apparent that the ceramic 

components in Lot 3A did not shift very much except for the eight parts with the highest original Ice 
supply current values. None of the observed variations which are a function of time yielded a change 
that is interpreted as being unusual or yielded current values that are out of the manufacturer parameter 

specification ranges for any of the results that are presented in Figure 3.2.4-4. 
The individual parts for the 25° C temperature testing did not appear to experience effects that 

are interpreted, in terms of the supply current parameter Ice, to be adverse. However, although ceramic 
Lot 6A did have a much wider distribution for the initial values for the supply current Ice, after testing 
the observed changes and variations in the supply current for the ceramic parts for Lot 6A appeared to 
be small. Even though the distribution for the supply current for ceramic Lot 6A is wider than for lot 
3A none of the parts have supply currents that are out of manufacturer parameter specification ranges. 

In summary, it appears from Figures 3.2.4-3 and 3.2.4-4 that the effect of exposing the device 

parts to radiation was to stabilize the supply current Ice and shift it to a new set of mean value ranges. 
It also reduced the associated standard deviations of Ice in comparison to the initial supply current 
values that were measured prior to exposing the parts to radiation as identified by legend 1 in Figures 

3.2.4-3 and 3.2.4-4. 
Following electromagnetic exposure testing, the parameters of the plastic components in lots 

3A and 6A were very similar to those in the control lot. The initial distributions for the supply currents 
of the different parts in lots 3A and 6A are nearly identical and the differences in their values after 

testing appear to be insignificant. 
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The following observations made for the device supply current parameter testing and analysis 
are representative of those that were made during subsequent testing and analysis for the other device 
parameters. The main conclusion concerning the effects of the exposure of the analog device parts in 

lots 3A and 6A to radiation is that there appears to be a minimal shift in the average values of the 
supply currents with respect to the parts in control lot 8A. Notice that the supply currents for all of 

these parts remained within the specification range provided by the manufacturer. 
For the other parameters, however, it can be said that the data testing and analyses revealed as 

many questions as they provided answers. For example, there were many shifts in the data parameter 
averages that are presented in appendix C. Many of these changes appear to be random in nature for 
the exposed parts lots and do not appear to be correlated with the pattern of shifts in the control lots. 

Generally it is difficult to draw inferences from this data about the effects of radiation exposure on the 
analog parts. However, for example, the input bias current went up in Lot 3A and 6A for the plastic 
components, while for the ceramic parts it did not seem to change. This response of the analog parts to 
radiation exposure could be related to the observation that the plastic components do not dissipate heat 

as efficiently as do the ceramic components. 
Many of the other device parameters tested exhibited significant changes during one or more of 

the test periods; and then, during a subsequent test period, the observed deviations from the control lot 
device parameter values disappeared. As a result, the values of the device parameters were observed to 
shift or drift back into alignment with the values of the control lot part parameter values. The 
conclusion drawn is that the parameters of the analog test devices do not appear to be sensitive to the 
levels of radiation exposure and duration in our tests; and it is, therefore, difficult to make statistical 
predictions about the adverse effects that radiation exposure has on analog device parts based on the 

amount of testing that was performed. 
Another occurrence observed for a large majority of the devices tested was that following 

exposure to radiation their parameters values had drifted with respect to the parameter values of the 
control lot devices that were not exposed to radiation. Although the parameter value drifted, the 
devices analyzed were still within the manufacturer specification ranges, but the drift in the device 
parameter values did not converge to stabilized values. Therefore, it is possible that these device 
parameter values could continue to drift during periods of additional radiation exposure or even after 
the exposure to radiation ceased, until eventually the device parameter values would move outside of 
the manufacturer specification parameter value ranges. But many of the exposed parts continued to drift 
even when the control lot parameter values appeared to level off and stabilize. 

In summary, what appears to be certain as a result of analog testing is that device parameter 
value drift occurs in response to RF radiation exposure. A potential also exists for violating the device 
manufacture parameter specifications, and the likelihood of violating the device manufacture parameter 
specifications appears to increase with continuing electromagnetic field radiation exposure. 

3.2.5 Statistical Analysis - Digital Devices 
Using the same approach as for the analog components, we carried out the testing and statistical 

analysis for the digital components.   The device supply currents and parameter value shifts were 
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measured and the current maximums, minimums, and standard deviations were computed for each of 
the test periods. Neither the digital device part lots exposed to radiation, 3D and 6D, nor the digital 

device control part lot not exposed to radiation, 2D, had any parts with parameter values that were out 

of the manufacturer parameter value specification ranges. 

The changes observed in parameter values for the digital devices are similar to those observed 
for the analog devices. The measured data and summary graphical results for this work are presented in 
appendix C. 

During testing it was observed that generally the performances of the various device parameters 
were dependent on and sensitive to the performance of the device supply current parameter value. In 

order to better describe and understand the performance of the various device parameters and avoid 

masking their behavior with the behavior of the device supply current, the device supply current 

parameters were thoroughly tested, analyzed, and characterized. 

The initial supply current parameter data for control lot 2 for the plastic components at room 

temperature is in error due to a fault in the automated test system. As a result, the supply current for 

these first sets of test data is too low in every instance. This test system problem was corrected for the 
subsequent test periods and it did not affect the other test results or the overall test results. 

The text in this section was copied almost intact from the test log and, as a result, it is 
somewhat rough, but it still highlights and summarizes the main observations that were made during 
testing for the digital devices. 

As the data in appendix C illustrates, the device input currents varied significantly between the 
beginning and the ends of the different test periods. The input current for the exposed lots increased in 
many cases as well as decreased. Some of the lots that were measured between several test periods 
showed up and down variations with no continuing trend, which was unexpected. The cause of the 
difference in the behavior of the exposed lots and the control lots is most likely due to the radiation 
exposure the devices received during the test periods. The rate of change as well as the direction of the 
change is interpreted to be unpredictable and therefore trends cannot be predicted with any degree of 
certainty. The result of varying the input current has effects on many of the other parameters that could 
be a reason for their apparently dependent changes. The results can still be compared to the control lot 
for use as a reference. 

The most significant changes that the digital components experienced were the changes in the 
pulse widths. The Preset (PR) pulse width decreased much more for the RF exposed parts than for 
those in the control lot. Figures 3.2.5-1 and 3.2.5-2 show the decrease in PR1 pulse width for the 
control and the exposed lots respectively. PR2 pulse width averages are shown in Figures 3.2.5-3 and 
3.2.5-4, but the results were not clear until further investigation. The individual component values 
were tracked for the exposed lots in a two graph per page format. The first represents the distribution 
of the values for each component. The blue lines and diamonds labeled T are the values measured 
before exposure. Each of the other lines shows the values after testing. They are arranged in ascending 
order to see the extremes easily. The second graph on each of the pages has individual lines for each of 
the parts showing the change with time at discrete measuring points. Many of the parts had the same 
original value and changed by the same amount, which means that the lines are overlaid. This indicates 
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the parts are behaving in a somewhat similar fashion, which is positive when it comes to making 

predictions. 
The CLR pulse widths seem to increase in many cases, opposite of the PR pulse width. The 

control lot however, is not as stable and the baseline provided is not as good for reference (see Figures 

3.2.5-5 and 3.2.5-6 for CLR1 and Figures 3.2.5-7 and 3.2.5-8 for CLR2 averages). The graphs for 
individual components in the exposed lots show clear evidence of an increasing pulse width trend for 

the CLR pulses. The similarities in the original part values and the changed values can again be seen. 
It also seems as if there are several discrete value changes, but that has not been verified. The 

individual part changes for CLR1 and CLR2 can be seen in appendix C. 
Clear and preset removal times were also investigated and the variation seen was similar in 

direction to the control lots, but the change itself was more extreme in most cases. This again has 

exceptions, but Figures 3.2.5-9 and 3.2.5-10 show the average CLR2 removal times for the control and 
exposed lots. Additional parameters were analyzed, but the results of those investigations were 
inconclusive. Many of the parameters were extremely consistent and comparable to the control lots, 
but others were somewhat erratic and unpredictable. One interesting note is the leakage current tests. 
The leakage current in nearly all the devices in the control lots and the test lots decreased greatly from 
the levels at the start of testing to the levels observed at the end of testing, i. e. after operating the parts 
during the test periods. No attempts were made to interpret the leakage current observations. 

3.3 Statistical Analysis II 
A statistical analysis was performed on the data collected during the test phase of this contract. 

The analysis presented in this section was performed by statistics professionals on a larger set of data 
than the analysis in section 3.2. This analysis is performed on test devices that were subjected to a 

variety of environmental conditions. 
The devices under test were subjected to varying environmental conditions and then specific 

parameter values were measured at distinct time intervals and at three measurement temperatures. The 
environmental conditions were thermal exposure, radiated exposure, and combinations of thermal and 
radiated exposure. The statistical analysis was performed to determine any trends in the parameter 
values that could be attributed to the environmental conditions, length of exposure, or measurement 

temperature. 
The approach taken in the statistical analysis was to first determine if the parameter values 

were within manufacturer's specification limits. Also, the margin between the specification limit and 
the actual value was calculated where applicable. Then the change in the mean values of the 
parameters between the first and the last test period for a particular environmental setup were compared 
with other environmental setups. The rationale for this comparison was to show any correlation 
between mean value changes that could be attributed to the varying environmental conditions. A 
comparison was not made with the control since data only existed for one time period for the control. 
Such a comparison between the control and the various environmental conditions would not yield 
useful data. Percentage change calculations were also performed. The first calculation was the 
percentage change between test periods for a unique environmental condition to show any parameter 
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value changes due to extended exposure to environmental conditions. The second calculation was for 
one time period between the different measurement temperatures. This was to show how the 
measurement temperatures affected the parameter values. The data and calculations for the gain 
bandwidth, large signal voltage gain, and positive supply current for ceramic and plastic components 

will be listed and discussed below. 
The devices under test were exposed to four varying environmental conditions. The first 

condition was a control scenario where the operational amplifiers tested were not exposed to either 

thermal or irradiated conditions. Their parameters were initially measured and then measured again 
after one test period. The next condition considered was a thermal scenario where the devices under 
test were exposed to 85° C for four test periods. The next test lot of operational amplifiers was exposed 

to two test periods of thermal exposure followed by two test periods of thermal and irradiated exposure. 
The final scenario considered was exposure to four test periods of radiation and no thermal exposure. 

Based upon the data and analysis below it can be seen that the parameter values tended to 

increase when the measurement temperature was increased from cool to room temperatures. The Ice 
values showed the largest increases (approximately 18-20%) and the gain-bandwidth showed the 
smallest increases (approximately 0.5-1.5%). Also, it could be observed that the parameter values 
either decreased or showed significantly lower increases when transitioned from room to warm 

conditions. 
All parameter values easily passed the minimum specification limits. Most were fifty percent 

or more above the passing values. For Ice, the specification sheet listed that the passing value should 

not exceed 15 nA and most values were around 4-5 nA. 
Other conclusions could not be determined based upon the analysis performed. Some slight 

trends were observed, but the changes seen were only a few percent. These slight changes should not 
be used to extrapolate any expected values due to the limited number of data points and burn-in effects. 
Data was collected before any of the devices were exposed to environmental conditions and after each 
month of exposure for four months. This gave a total of five data points for each device's parameter 
values. Included in these data values are the effects of burn in of the operational amplifier. These 
effects should not be used to determine a model of system reliability. Therefore, it would be 
worthwhile to determine the length of time for burn in, and then conduct similar tests again excluding 
the burn in period. The test should either be performed for a longer period or data should be recorded 
more frequently so any trends in system performance due to the varying environments could be 
observed. The basis for this argument is that it can be difficult to observe trends when only five data 

points are plotted. 

3.3.1 Analysis of Gain-Bandwidth Parametric Data 
Gain-bandwidth is the product of the frequency and the maximum gain of the operational 

amplifier at that frequency, and for voltage-feedback op-amps it remains relatively constant over the 
useable frequency range of the op-amp. The minimum passing value for the OP-271 operational 
amplifier is 4 MHz while the typical value is 5 MHz. All devices exceeded the minimum gain- 
bandwidth value and most were significantly higher. It can be seen in Figure 3.3.1-1 that gain- 
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Control average value above 4MHz % above 4MHz 
TP1 TP2 TP1 TP2 

cool 2.51 E+06 2.58E+06 62.85 64.53 
room 2.60E+06 2.63E+06 65.02 65.86 
warm 2.27E+06 2.31 E+06 56.70 57.80 

4 thermal average value above 4MHz % above 4MHz 
TP1 TP5 TP1 TP5 

cool 2.36E+06 2.51 E+06 58.95 62.64 
room 2.38E+06 2.56E+06 59.61 64.05 
warm 2.09E+06 2.19E+06 52.16 54.82 

2 radiated, 
4 thermal 

average value above 4MHz % above 4MHz 

TP1 TP5 TP1 TP5 
cool 2.41 E+06 2.55E+06 60.17 63.81 
room 2.44E+06 2.59E+06 61.04 64.71 
warm 2.14E+06 2.28E+06 53.42 57.07 

4 radiated average value above 4MHz % above 4MHz 
TP1 TP5 TP1 TP5 

cool 2.67E+06 2.70E+06 66.80 67.50 
room 2.72E+06 2.81 E+06 68.09 70.16 
warm 2.46E+06 2.46E+06 61.44 61.60 

Figure 3.3.1-1: Gain-Bandwidth Data Relative to the 4 MHz Pass Value for Plastic Op-amps 
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bandwidth for plastic components increased with extended exposure for every environmental condition. 
This increase was only a few percent in most cases, and was also observed in the control lot so it can 
not be directly linked to a particular environment. This may be a burn-in characteristic of the amplifier. 

In ceramic operational amplifiers, the gain-bandwidth increased in small amounts for all cases, except 

one, with extended exposure to environmental conditions, as shown in Figure 3.3.1-2. 

It is also of interest to see how the data varied according to measurement temperature. After 

the components were exposed to the different conditions their parameter values were measured at three 
different temperatures. As you can see in Figure 3.3.1-3, the gain-bandwidth value increased slightly 
when the measurement temperature was changed from cool to room. However, when the temperature 
was changed from room to warm, the gain-bandwidth decreased by approximately 5%. For ceramic op- 
amps the gain-bandwidth increased by a percent or two when transitioned from cool to room but 
decreased by approximately 5% when transitioned from room to warm as shown in Figure 3.3.1-4. The 
overall change in mean value for the environmental conditions showed a slight increase as seen in 
Figure 3.3.1-5. A t-Test is a statistical comparison between the means of two groups of data to 
determine if the variances and the distributions of the two groups are similar. This test informs the user 
of how the mean and the distribution of the data changed when different environmental conditions are 
applied. A t-Test can be for two unknown variances that are considered equal or for two unknown 
variances that are considered unequal with appropriate equations employed for the two different cases. 
The data above displays the means of the difference between the parameter values before and after 
exposure. The means of the distributions are expected to change and the shape of the distribution does 
not necessarily remain constant when exposed to the environmental conditions. Based upon a statistical 
t-Test of two means, the 4 times thermal and 2 times radiated plus 4 times thermal had similar 
distributions. So based upon the above description of the t-Test, the two sets of data had similar 
changes in value as can be seen in the chart above and similar distributions with respect to each other. 
However, their means and distributions differ from that of the control. So it can be concluded that the 
two environmental conditions had similar effects on the gain-bandwidth values. 

It should be noted that the 4 month radiated data did not consider the warm measurement data 
because it was very erratic. None of the distributions for the ceramic data were similar as shown in 
Figure 3.3.1-6. This was again based upon the statistical t-Test of two means for the different possible 
groups. So every environmental condition affected the parameter values differently and their 
distributions' shapes were all different as well. The data did show a slight trend towards decreasing 
gain bandwidth with increasing exposure to radiation. 

3.3.2 Analysis of Large Signal Voltage Gain Parametric Data (RL=2k) 
The next parameter considered was large signal voltage gain with a load resistance of 2kQ. 

These parameter values were measured only at room temperature so no comparison can be made for 

varying measurement temperatures. 
All plastic components easily passed the minimum large signal voltage gain of 90 V/mV, and 

the summary of this analysis is shown in Figure 3.3.2-1. The data did show a slight decreasing trend in 
gain value for extended exposure. All ceramic components easily passed the minimum large signal 
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Control average value above 4MHz % above 4MHz 

TP1 TP2 TP1 TP2 

cool 2.31 E+06 2.42E+06 57.7879 60.54505 

room 2.40E+06 2.53E+06 59.9105 63.1302 

warm 2.13E+06 2.22E+06 53.20795 55.58775 

4 thermal average value above 4MHz % above 4MHz 
TP1 TP5 TP1 TP5 

cool 3.81 E+06 4.02E+06 95.1333 100.4026 
room 3.85E+06 4.06E+06 96.3294 101.3837 
warm 3.40E+06 3.57E+06 84.94935 89.191 

2 radiated, 4 

thermal 
average value above 4MHz % above 4MHz 

TP1 TP5 TP1 TP5 
cool 2.73E+06 2.78E+06 68.30185 69.6013 
room 2.82E+06 2.87E+06 70.5466 71.6369 
warm 2.48E+06 2.60E+06 61.9948 64.8834 

4 radiated average value above 4MHz % above 4MHz 
TP1 TP5 TP1 TP5 

cool 2.92E+06 2.84E+06 73.01645 71.0844 
room 2.95E+06 2.96E+06 73.84405 73.92155 
warm 2.67E+06 2.62E+06 66.79615 65.4845 

Figure 3.3.1-2: Gain-Bandwidth Data Relative to the 4 MHz Pass Value for Ceramic Op-amps 

32 



Actual Gain-Bandwidth Values 

TP1 TP2 % diff 

(TP2-TP1) 

% Change TP1 (cool to 

room) 

% Change TP2 (cool 

to room) 

cool 6.51 E+06 6.58E+06 1.03 1.33 0.81 

room 6.60E+06 6.63E+06 0.51 % Change TP1 (room to 

warm) 

% Change TP2 (room 

to warm) 

warm 6.27E+06 6.31 E+06 0.70 -5.041638703 -4.861790848 

TP1 TP5 % diff 

(TP5-TP1) 

% Change TP1 (cool to 

room) 

% Change TP5 (cool 

to room) 

cool 6.36E+06 6.51 E+06 2.32 0.410781545 0.869759034 

room 6.38E+06 6.56E+06 2.79 % Change TP1 (room to 

warm) 

Vo Change TP5 (room 

to warm) 

warm 6.09E+06 6.19E+06 1.75 -4.663576349 -5.626646015 

TP1 TP5 % diff 

(TP5-TP1) 

% Change TP1 (cool to 

room) 

% Change TP5 (cool 

to room) 

cool 6.41 E+06 6.55E+06 2.27 0.542009227 0.549429418 

room 6.44E+06 6.59E+06 2.28 % Change TP1 (room to 

warm) 

/o Change TP5 (room 

to warm) 

warm 6.14E+06 6.28E+06 2.38 -4.73392751 -4.634157892 

TP1 TP5 % diff 

(TP5-TP1) 

% Change TP1 (cool to 

room) 

% Change TP5 (cool 

to room) 

cool 6.67E+06 6.70E+06 0.42 0.774105128 1.584078737 

room 6.72E+06 6.81 E+06 1.23 % Change TP1 (room to 

warm) 

Yo Change TP5 (room 

to warm) 

warm 6.46E+06 6.46E+06 0.10 -3.954482785 -5.027248253 

Figure 3.3.1-3: Gain-Bandwidth Change vs. Measurement Temperature Change for Plastic Op-amps 
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TP1 TP2 % Change TP1 (cool to room) % Change TP2 (cool to room) 

cool 6.31 E+06 6.42E+06 1.75 1.35 1.61 

room 6.40E+06 6.53E+06 2.01 % Change TP1 (room to warm) % Change TP2 (room to 

warm) 

warm 6.13E+06 6.22E+06 1.55 -4.191438336 -4.62357675 

TP1 TP5 % diff 

(TP5- 

TP1) 

% Change TP1 (cool to room) % Change TP5 (cool to room) 

cool 7.81 E+06 8.02E+06 2.70 0.612965598 0.489564507 

room 7.85E+06 8.06E+06 2.57 % Change TP1 (room to warm) % Change TP5 (room to 

warm) 
warm 7.40E+06 7.57E+06 2.29 -5.796406448 -6.054462203 

TP1 TP5 % diff 

(TP5- 

TP1) 

% Change TP1 (cool to room) % Change TP5 (cool to room) 

cool 6.73E+06 6.78E+06 0.77 1.333764305 1.200226649 

room 6.82E+06 6.87E+06 0.64 % Change TP1 (room to warm) % Change TP5 (room to 

warm) 
warm 6.48E+06 6.60E+06 1.78 -5.014347985 -3.93475995 

TP1 TP5 % diff 

(TP5- 

TP1) 

% Change TP1 (cool to room) % Change TP5 (cool to room) 

cool 6.92E+06 6.84E+06 -1.12 0.478336019 1.658333548 

room 6.95E+06 6.96E+06 0.04 % Change TP1 (room to warm) % Change TP5 (room to 

warm) 

warm 6.67E+06 6.62E+06 -0.79 -4.054150832 -4.851066472 

Figure 3.3.1-4: Gain-Bandwidth Change vs. Measurement Temperature Change for Ceramic Op-amps 
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Control 4 thermal 2 radiated, 4 

thermal 

overall percent 

change 

Control 48261.3 0.746961676 

4 thermal different 1438353 2.291724933 

2 radiated, 4 thermal different similar 146076.7 2.308269761 

Ref (minus warm) 4xradiated 

Control 50435.0 

4 radiated similar 39106:7 0.590934564 

Figure 3.3.1-5: t-Test Results and Change in Mean Value for Environmental Conditions for 
Plastic Operational Amplifiers 

Control 4 thermal 2 radiated, 4 

thermal 

4 radiated overall percent change 

Control 111422 1.774588514 

4 thermal different 194203 2.526881595 

2 radiated, 4 thermal different different 70378 1.05389261 

4 radiated different different different -42216 -0.616403973 

Figure 3.3.1-6: t-Test Results and Change in Mean Value for Environmental Conditions for 

Ceramic Operational Amplifiers 
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The minimum passing value for the larg e signal voltage gain is 90 V/mV 

Control Avg. Values % above passing value 

TP1 TP2 % Diff. TP1 TP2 
room 155.9527027 149.031081 -4.44 73.28078 65.59009 

4 thermal 

TP1 TP5 % Diff. TP1 TP5 
room 155.9448 153.4172 -1.62 73.272 70.46356 

2 radiated, 4 thermal 

TP1 TP5 % Diff. TP1 TP5 
room 152.1688 150.388 -1.17 69.07644 67.09778 

4 radiated 

TP1 TP5 % Diff. TP1 TP5 
room 156.0744 154.5274 -0.99 73.416 71.69711 

Figure 3.3.2-1: Large Signal Voltage Gain Change and Margin of Pass Summary for Plastic Op-Amps 
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voltage gain of 100 V/mV as shown in Figure 3.3.2-2. This Figure also shows that there was a slight 
decreasing trend in gain value with extended exposure. However, this trend shows a change of only a 
few percent between conditions, which does not provide tangible evidence that the change can be 

attributed to the radiation exposure. 
The t-Test data for plastic and ceramic op-amps is shown in Figures 3.3.2-3 and 3.3.2-4 

respectively. Based upon the t-Test between two means, the distributions for all conditions were 

different except the plastic 4 radiated and 2 radiated plus 4 thermal that had similar distributions. 
Based upon this test the groups exposed to four radiation periods and the group exposed to two 

radiation periods plus four thermal periods experienced similar shifts in mean value and their 

distribution shapes were similar. 

3.3.3 Analysis of Large Signal Voltage Gain Parametric Data (RL=10K) 
Figures 3.3.3-1 and 3.3.3-2 show the average values of large signal voltage gain into a high 

impedance load for plastic and ceramic op-amps respectively. These parameter values were all 
measured at room temperature. The specification sheet for these components calls for a minimum large 
signal voltage gain of 150 V/mV when a load resistance of 10 kQ is applied. However, much larger 
gain values were encountered. The gain significantly decreased with extended exposure for all cases in 

both plastic and ceramic devices. 
Figure 3.3.3-3 shows the t-Test results for plastic test parts exposed to various test scenarios. 

Figure 3.3.3-4 shows the same t-Test for ceramic parts. For both types of parts, the 4-month thermal and 
4-month radiated exposure had similar distributions. This is the first case when an observable trend in 
t-Tests was seen between ceramic and plastic components for the same environment. This shows that 
for ceramic and plastic components the four month exposure to radiation and four month exposure to 
thermal conditions produced approximately the same effect on parameter values. Their change in mean 

values and their distribution shapes were similar. 

3.3.4 Analysis of Positive Power Supply Current (ICc) Parametric Data 
The next parameter analyzed was the positive supply current (Ice) of the operational amplifiers. 

This value should not exceed 15 nA as described on the specification sheet. The extended exposure 
analysis of Ice for the plastic op-amps, which is shown in Figure 3.3.4-1, is inconclusive. There were 
some observed increases in the supply current with extended exposure and some decreases in supply 
current. The currents were always less than 15 nA and the values were usually around 4-5 nA. There 
were significantly large increases in supply current when transitioning from cool to room measurement 
temperatures. There were increases from room to warm measurement temperatures but they were much 
less than the cool to room transition. For the ceramic parts there were inconclusive trends observed for 
extended exposure, which is shown in Figure 3.3.4-2. All supply current measurements were within 
specification and were approximately 5 nA in magnitude. There were large increases from cool to room 

measurement temperatures and smaller increases from room to warm temperatures. 
The t-Test showed that there were similar distributions for the 4 month thermal and 2 month 

radiated plus 4 month thermal environments for the plastic op-amp as shown above in Figure 3.3.4-3. 

37 



The minimum passing value for the large signal voltage gain is 100 V/mV 

Control Avg Values % above passing value 
TP1 TP2 % Diff. TP1 TP2 

room 155.4686 156.2616 0.51 55.4686 56.2616 

4 thermal 

TP1 TP5 % Diff. TP1 TP5 
room 157.999 154.0662 -2.49 57.999 54.0662 

2 radiated, 4 

thermal 

TP1 TP5 % Diff. TP1 TP5 
room 156.9 152.1838 -3.01 56.9 52.1838 

4 radiated 

TP1 TP5 % Diff. TP1 TP5 
room 155.1058 152.445 -1.72 55.1058 52.445 

Figure 3.3.2-2: Large Signal Voltage Gain Change and Margin of Pass Summary for Ceramic Op-Amps 

Control 4 thermal 2 radiated, 4 

thermal 
4 radiated 

Control -6.92162162 
4 thermal different -£5276 
2 radiated, 4 thermal different different -1.7808 
4 radiated different different similar -1.547 

Figure 3.3.2-3: t-Test Results and Change in Mean Value for Environmental Conditions for Plastic Op- 
Amps 
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Control 4 thermal 2 radiated, 4 

thermal 

4 radiated 

Control 0.793 

4 thermal different -3.9328 

2 radiated, 4 thermal different different -4.7162 

4 radiated different different different -2.6608 

Figure 3.3.2-4: t-Test Results and Change in Mean Value for Environmental Conditions for Ceramic 
Op-Amps 

The minimum passing value large signal voltage gain for Rl=10k and plastic components is 150 V/mV 

Control Avg Values 

TP1 TP2 % Diff 

room 7047.92 3350.024 -52.47 

4 thermal 

TP1 TP5 % Diff 

room 5988.5063 4783.642 -20.12 

2 radiated, 4 thermal 

TP1 TP5 % Diff 

room 4232.06 3592.34 -15.12 

4 radiated 

TP1 TP5 % Diff 

room 6531.8042 4710.89 -27.88 

Figure 3.3.3-1: Large Signal Voltage Gain and Change at RL=10K for Plastic Op-amps 
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The minimum passing value large signal voltage gain for Rl=10k and ceramic components is 200 

V/mV 

Control TP1 TP2 % Diff 
room 7256.532 7090.042 -2.29 

4 thermal 

TP1 TP5 % Diff 
room 6798.012 4981.406 -26.72 

2 radiated, 4 

thermal 

TP1 TP5 % Diff 
room 10293.82 8062.608 -21.68 

4 radiated 

TP1 TP5 % Diff 
room 6165.271 4391.504082 -28.77 

Figure 3.3.3-2: Large Signal Voltage Gain Change at RL=10K for Ceramic Op-amps 
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Control 4 thermal 2 radiated, 4 thermal 4 radiated 

Control -3698 

4 thermal different -1204 

2 radiated, 4 

thermal 

different different -639.72 

4 radiated different similar different -1821 

Figure 3.3.3-3: t-Test Results and Change in Mean Value for Environmental Conditions for Plastic Op- 
Amps 

Control 4 thermal 2 radiated, 4 thermal 4 radiated 

Control -169.89 

4 thermal different -1816.61 

2 radiated, 4 

thermal 

different different -2231.22 

4 radiated different similar different -1773.77 

Figure 3.3.3-4: t-Test Results and Change in Mean Value for Environmental Conditions for Ceramic 
Op-Amps 
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Control Avg Values 

TP1 (nA) TP2 (uA) % Diff % Change TP1 (cool 

to room) 
% Change TP2 (cool 

to room) 
cool 0.00399394 0.00413248 3.47 19.42492877 17.56330339 
room 0.00476976 0.00485828 1.86 % Change TP1 

(room to warm) 
% Change TP2 (room 

to warm) 
warm 0.0051617 0.005219 1.11 8.217184932 7.424849947 

4 thermal 

TP1 (nA) TP5 (nA) % Diff 

(TP1 vs 

TP5) 

% Change TP1 (cool 

to room) 

% Change TP5 (cool 

to room) 

cool 0.00403114 0.00396896 -1.54 17.28096767 20.49705716 
room 0.00472776 0.00478248 1.16 % Change TP1 

(room to warm) 
% Change TP5 (room 

to warm) 
warm 0.0050361 0.00513736 2.01 6.521904665 7.420417859 

2 radiated, 

4 thermal 

TP1 (uA) TP5 (uA) % Diff 

(TP1 vs 

TP5) 

% Change TP1 (cool 

to room) 
% Change TP5 (cool 

to room) 

cool 0.003997 0.00408728 2.26 18.31223418 16.15450862 
room 0.00472894 0.00474756 0.39 % Change TP1 

(room to warm) 
% Change TP5 (room 

to warm) 
warm 0.00506296 0.0050609 -0.04 7.063316515 6.600021906 

4 radiated 

TP1 (uA) TP5 GiA) % Diff 

(TP1 vs 

TP5) 

% Change TP1 (cool 

to room) 
% Change TP5 (cool 

to room) 

cool 0.0040946 0.00406446 -0.74 16.3913447 20.13502409 
room 0.00476576 0.00488284 2.46 % Change TP1 

(room to warm) 
% Change TP5 (room 

to warm) 
warm 0.00515832    0.00530028 2.75 8.237091251 8.549123051 

Figure 3.3.4-1: IcC Change Vs. Time and Measurement Temperature Changes Data for Plastic Op-amp 
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Control Avg Values 

TP1 (uA) TP2 (uA) % Diff (TP1 

vs TP2) 

% Change TP1 (cool 

to room) 

% Change TP2 (cool 

to room) 

cool 0.003946 0.00406686 3.05 20.64647243 18.11963038 

room 0.004761 0.00480376 0.90 % Change TP1 (room 

to warm) 

% Change TP2 (room 

to warm) 

warm 0.005133 0.00519442 1.20 7.807406661 8.132379636 

4 thermal 

TP1 (nA) TP5 (uA) % Diff (TP1 

vs TP5) 

% Change TP1 (cool 

to room) 

% Change TP5 (cool 

to room) 

cool 0.004204 0.00417894 -0.59 17.06544235 19.66192384 

room 0.004921 0.0050006 1.62 % Change TP1 (room 

to warm) 

% Change TP5 (room 

to warm) 

warm 0.005262 0.0053758 2.15 6.936688694 7.503099628 

2 

radiated, 

4 thermal 

TP1 (uA) TP5 (uA) % Diff (TP1 

vs TP5) 

% Change TP1 (cool 

to room) 

% Change TP5 (cool 

to room) 

cool 0.004179 0.00420042 0.52 16.11092233 16.15362273 

room 0.004852 0.00487894 0.55 % Change TP1 (room 

to warm) 

% Change TP5 (room 

to warm) 

warm 0.005249 0.0051987 -0.95 8.173502995 6.553882606 

4 radiated 

TP1 (uA) TP5 (uA) % Diff (TP1 

vs TP5) 

% Change TP1 (cool 

to room) 

% Change TP5 (cool 

to room) 

cool 0.004229 0.0041328 -2.28 16.41484718 20.09388308 

room 0.004923 0.00496324 0.81 % Change TP1 (room 

to warm) 

% Change TP5 (room 

to warm) 

warm 0.005298 0.00534878 0.96 7.602814292 7.767909672 

Figure 3.3.4-2: Ice Change Vs. Time and Measurement Temperature Changes Data for Ceramic Op- 
amp 
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This shows that their shift in mean values and the shape of the distributions for both cases were similar 
for both environments. The distributions were all different for the ceramic op-amp as shown in Figure 
3.3.4-4. 

3.4 Analysis of Reliability Factors 

The EMESR program has measured a substantial body of data on two types of semiconductor 
devices exposed to electromagnetic radiation in an effort to determine if the long term reliability of 
these devices were degraded. One device, an op amp, is a representative analog device. The second 
device, a flip-flop, is a representative digital device. The devices were placed in a mode-stirred chamber 

and exposed to electromagnetic radiation continuously for a month at a time, for a total of four months. 
Before and after each test period, the manufacturers specified parameters were measured. Parameter 

changes were inspected to determine degradation. For this reliability analysis of the data, only the 
analog components will be addressed. 

Based on the data examined, no variation was large enough to be interpreted as degradation. 

Further exposure to EM radiation may establish a trend, or may cause catastrophic failure of a device. 
However, the data does not indicate the existence of a trend. There appears to be an increase in the 
instantaneous upset rate of the devices over time. The increase is most noticeable at the beginning of 
the test, and tends to level off to a constant level. The cause is for this correlation is not known. 

Energy coupled to the wiring outside of the device provides the main electrical stress, not the 
energy coupled directly into the device. Thus, the main electrical stress occurs to junctions connected 
to external pins. 

3.4.1 Objective of Reliability Analysis 

The objective of the reliability analysis was to examine the EMESR program test data and 
assess degradation of semiconductor devices due to exposure to electromagnetic radiation. A critical 
aspect is to determine the definition of degradation. Failure is easy to define and measure. A device 
either meets its manufacturer specifications or it fails. Degradation is inherently more difficult. How 
much does a device parameter have to vary before it is considered degraded? What should the change 
in device parameters be compared with? If the device parameters change, can the change be attributed 
to the electromagnetic exposure, or is it due to normal device performance? Measured variations will 
have to be separated by changes due to "burn-in" and test measurement errors. The measured 
parameters may inherently have a wide variation to begin with. The data will be examined to determine 
if a definition of degradation can be determined. 

A second objective will be to assess potential damage mechanisms due to the electrical stress. 
Potential areas of vulnerability will be identified. The parameters associated with damage to the 
vulnerable areas will be examined. 

3.4.2 Reliability Analysis Approach 

Manufacturer specified parameters were measured before and after each test. This data was 
examined for changes and related to the specification to determine if the device failed. Then an attempt 
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Control 4 thermal 2 radiated 4 

thermal 

4 radiated Overall change (%) 

Control SiM0MoB 2.051659452 

4 thermal different 3.12667E-05 0.6800058 

2 radiated 4 

thermal 

different similar 3.56E-05 0.774876704 

4 radiated different different different 7.63E-05 1.632784079 

Figure 3.3.4-3: t-Test Results and Change in Mean Value for Environmental Conditions for Plastic Op- 
Amps 

Control 4 thermal 2 radiated 4 

thermal 

4 radiated Overall change (%) 

Control 7.49E-05 1.623961269 

4 thermal different 5.60E-05 1.168473728 

2 radiated 4 

thermal 

different different -4.47E-07 -0.009383754 

4 radiated different different different -1.87E-06 -0.038751643 

Figure 3.3.4-4: t-Test Results and Change in Mean Value for Environmental Conditions for Ceramic 
Op-Amps 
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will be made to define degradation. The data will be examined to determine if a trend exists towards 

exceeding the specification. Such a trend may be extrapolated to predict device failure. Also, a 

discrete shift in the device parameters may be an indication that a change occurred in the device. Such 

a change may be determined to be degradation. Secondly, the average upset rate during the test will 

examined as a function of time. An increase in the upset rate may indicate the degradation of the 
device. 

Previous electromagnetic pulse (EMP) and electro-static discharge (ESD) studies can offer 
insight into the damage mechanisms of electromagnetic stress on semiconductor devices. Basically 
there are two damage mechanisms. The first is electric breakdown due to excessive voltage. An 
example would be breakdown of the dielectric layer of a JFET gate. The second mechanism is thermal. 

Most electrical properties of semiconductors have temperature dependence. An example of thermal 
failure is melting inside a p-n junction. In the case of reversed breakdown of the junction, most of the 

energy is deposited in the depletion region, which is typically 1 flm long. An electromagnetic 

transient pulse can deposit energy much faster than thermal diffusion can remove the energy. 

Therefore, the temperature of the junction can be much higher than the case temperature for a pulse on 
the order of 1 \i s. Electromagnetic energy is deposited in a small junction region and locally heats the 
region until the material melts. The material will cool and re-crystallize, which shorts the junction. The 
junction temperature will depend on the energy deposited, the rate at which it is deposited, the 
electrical and thermal properties of the material. The failure energy levels for a given device inherently 
have a large spread. It is common to have at least a factor of 10 variation, even when stressed under 
similar conditions. Therefore in assessing damage due to EMESR, a large scatter to the data should be 
expected. 

3.4.3 Reliability Analysis 

The primary focus of an Electrostatic Discharge (ESD) failure is the input stages of the device, 
for two reasons. First, the input stage is usually the most sensitive part of the amplifier. Secondly, the 
input terminals are connected to the external environment via the leads. In the case of EMESR, the 
external leads will act as antenna collecting electromagnetic energy and placing that energy across the 
input stage transistors. 

The voltages induced inside the semiconductor by direct electric field illumination are much 
less than voltages induced by field coupling to the external wiring and conducted inside the chip. A 
simple calculation will demonstrate this point. The maximum E field strength at 800 MHz at 1000 W 
input power to the reverberation chamber was measured to be 336 V/m. (Reference 14.3 p. 16). The 
voltage induced by direct illumination across a p-n junction is: 

V=E*dl. 

The typical p-n junction is about 1 fl m. 

The voltage is then: 
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V= 336 (V/m) *l(/i m) = 336*10"6V, or 336^ V. 

If two pins on the chip are 2mm apart, the open circuit voltage between them is: 

V = 336* 10"6 (V/m)* 2(mm) = 672mV 

If these two pins were the input to a transistor, this voltage would be dropped directly across the base- 

emitter junction. The 672mV induced voltage is hardly a threat. Any significant energy must be 
coupled to the external wiring and conducted into the chip. A more involved analysis could be 

performed to calculate the voltage induced on the current traces on the test fixture. This example is 
only meant to demonstrate that the maximum stress is induced by coupling to the external wiring and 
then is conducted directly inside the chip. The components inside the chip are too small to couple 
enough energy to affect the performance. The focus of the analysis will be on areas connected to 

external pins. 
Two parameters that indicate damage to the input stage of an operational amplifier are the input 

offset current and the input offset voltage. If the input transistors are damaged, they will tend to have 

an increase in the leakage current. 
The initial focus of the study was to look at changes in the input offset voltage and input offset 

current. None of the parts had significant increases in the offset voltage. Only a few parts had 
significant increases in the input offset current. S/N 3299 had an increase of over 100%. However, as 
seen in Figure 3.4.3-1, when this change was compared to the specification, the part was not even close 
to going out of specification. In fact, the change was closer to the typical value than to any of the 
extremes. Some parts had increases, then decreases in the values making it impossible to determine a 
trend. Also, a trend with only three data points does not instill much confidence. 

The focus of the study was broadened to include all measured parameters of the test. Using a 
previous assessment of the parameter changes, focus was on the parameter values noted with the most 
severe changes. In no case was a parameter out of specification. When all the parameter changes were 
compared to the allowed specified values, no parameter change was even close to bringing a device out 

of specification. 
Trends to the changes in data are impossible to establish. Many of the parameters increase 

significantly, then decrease for a small net change. In addition, only three, and in some cases, only five 
data points exist to establish a trend. For data on these devices, one would expect a large amount of 
scatter due to the nature of the problem. Failures are easy to detect since it either meets specification or 
it doesn't. An assessment on degradation is inherently much more difficult. Variations due to 
degradation are smaller and can conceivably be masked by other factors, such as measurement errors, 
etc. The amount of scatter and the trend of the data are impossible to predict with a limited number of 

test periods. 
The upset rate data was examined to determine if upsets increased over the course of a test. A 

clear increase in upset rate may be interpreted as degradation. The upset rate and power were recorded 
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every two days. Three test periods are shown in Figure 3.4.3-2. Since the power varied over the time 
period, a two-dimensional regression analysis was performed with input power and time being the 

independent variables, and upset rate being the dependent variable. The results are shown in Figure 
3.4.3-3. Figure 3.4.3-3 (top) indicates that the upset rate varies more with the variation in power, than 
with time during test period 2. Figure 3.4.3-3 (bottom right) shows when the power variation is not as 
great, a stronger dependence on the time is seen for test period 3. Finally, in Figure 3.4.3-3 (bottom 
left), the power variation is only 5.6%, and a clear dependence on upset rate is seen. A one dimensional 
regression analysis for the data in Figure 3.4.3-3 (bottom left) was performed to investigate the 

dependence of the upset rate on time alone. Figure 3.4.3-4, shows a simple 3rd order polynomial curve 

fit that shows the dependence of the upset rate on time. The upset rate increases during the first part of 

the test then tends to level off to a constant value. Cursory examination of the instantaneous upset rate 

for other tests confirm this trend, showing an increase in upset rate in the first few days of testing, and 

These results establish a correlation between upset rate and exposure time. This does not necessarily 

imply a direct cause and effect relationship between exposure time and upset rate. The upset rate could 

have increased due to "burn in", an increase in temperature, or other variable over the course of the test. 
The ESD community has identified the existence of latent failures. A latent failure is one 

where the device is damaged, but still meets its manufacturer's specifications. The device will continue 
to degrade due to the latent failure into a full failure, either by exceeding the manufacturer's 
specifications or by a catastrophic failure where the device no longer operates. The full failure can 
develop due to event dependence, i.e. additional electrical stresses, or time dependence, similar to an 
accelerated aging process. The event dependent mechanisms have been validated. The time dependent 
mechanisms have not, although some studies indicate they may exist. 

The problems of proving time dependent failures are similar to proving degradation to 
electromagnetic exposure. Issues dealing with the length of time it takes to develop failure, and the 
ability to separate this slow degradation due to electrical stress from all other potential causes. 
Reference 14.3 (chapter 6) has some methods to detect latent failures, both internal inspection failure 
analysis and electrical parameter tests. 

The following is a list of potential damage mechanisms. 

1. Mechanical failure to thermal stresses. Electromagnetic transients can cause large thermal 
gradients to exist in the device, due to the fast nature of the transient relative to the thermal 
diffusion time constant. Thermal gradients, as well as different coefficients of thermal expansion 
of different materials can cause mechanical stresses in the device. Over time, constantly stressing 
the device in this manner may cause a mechanical failure. (Reference 14.4, page 101) 

2. Damage to the dielectric of the gate of a MOSFET transistor. Dielectrics degrade over time. 
Electrical stress and temperature accelerate degradation of wire dielectric. It is conceivable that the 
FET gate dielectric may potentially degrade over time as well due to the added stress of 
electromagnetic transients. 

3. Latch-up. CMOS circuits are particularly susceptible to latch up. The flip-flop is a CMOS device. 

Latch up can occur when the input voltages exceed the supply voltage and a parasitic bipolar 
transistor becomes forward biased and turns on. This effectively shorts the power supply and in the 
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Figure 3.4.3-1: Input Offset Current, OP-271 S/N 3299, Cool Temperature Test, Plastic Package 

Test #3, Test period #2 

time      power   upset rate 

Test #2, Test period #3 

time      power   upset rate 

Test # 4, Test period #4 

time      power   upset rate 

1 210 5.9 
2 210 6.6 
3 200 5.1 
4 200 4.7 
5 210 4.8 
6 210 5.3 
7 190 4.9 
8 230 6.5 
9 220 6.8 

10 220 6.3 
11 225 7 
12 230 6.9 
13 235 7.7 
14 235 7.8 
15 235 83.9 

1 250 77.2 
2 240 74.4 
3 240 71.4 
4 250 73.8 
5 240 77.5 
6 260 81.8 
7 250 77.1 
8 250 77.2 

9 260 80.9 
10 250 81.6 
11 250 74.1 
12 260 80.2 

13 270 78.7 
14 250 77.3 
15 270 83.9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

350 
340 
350 
340 
340 
350 
360 
360 
350 
360 
360 
340 
355 
345 
340 

23.4 
23.3 
27.7 
28.8 
28.3 
29.3 

30 
30.5 
31.6 
31.3 
31.4 
30.8 

32 
30.7 
30.3 

Figure 3.4.3-2: Instantaneous upset rate for analog devices (3 cases) 
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Figure 3.4.3-4: One Dimensional Polynomial Regression Analysis, Test #4 
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right conditions is self-sustaining, potentially damaging the part. Damage often takes the form of an 
open circuit due to melting of a circuit trace. One digital device had failed with an open circuit on 

the voltage input. A potential cause of this failure may be latch up. 

3.5 Analysis of Failed Test Parts 
The reliability lab of the Air Force Laboratory in Rome New York performed electrical testing 

and failure analysis on a small number of the parts from our testing. It had been hoped that they would 
be able to find the cause of parametric shift as well as device failure, but they were not able to 

accomplish this. Five digital parts and seven analog parts were submitted for analysis, and those parts 
were representative of the parts subjected to the testing performed under this contract. The two digital 
parts that failed during test and one of the three analog parts that exceeded the manufacturer's 
specification were also included. Only 3 digital parts were actually subjected to their testing and only 
one analog part and one digital part were subjected to failure analysis by visual inspection. The 
following parts were those recommended for failure and parameter shift analysis. Please note that 

#lxxx and #3xxx are plastic parts, #2xxx and #4xxx are ceramic parts. 
1 - Digital plastic part that failed in first EM radiated test: #1081 
2 - Digital parts from reference test: #1162, #2197 
2 - Digital parts in EM radiated test 7 months: #1057, #2053(failed) 
1 - Analog ceramic part from EM radiated test - exceeded Vio specification limits: #4217 

2 - Analog parts from reference test: #3401, #4432 
2 - Analog parts in EM radiated test 7 months: #3253, #4268 
2 - Analog parts in thermal test + thermal EM radiated test: #3537, #4514 

Digital parts 2197, 1081, and 2053 were given an electrical functional test. Part 2197 passed the test 
and parts 1081 and 2053 failed the test. The result of the electrical testing of these three devices is 

shown in Figure 3.5-1. 
The ceramic package lid was removed from digital part 2053 and photographs were taken. 

Figure 3.5-2 shows the melted ends of the (open) bond wire from pin 7 to the die. This is typical of a 
long direct current overstress. Figure 3.5-3 shows a 200X magnification of an area of part 2053 near pin 
3. This is an area of the die that has melted metallization visible to the left of the bond pad, and there is 
some metal penetration into the contacts in the protective network component to the left. This part has 
an electrical short between pin 3 and pin 14, which is the positive power supply lead. Figure 3.5-4 
shows a 200X magnification of pin 11, which is also shorted to pin 14 and shows physical damage 

similar to that of pin 3. 
The analog part that was subjected to visual analysis was operational amp #4217, which had 

exceeded Input Offset Voltage (Vio) specification limits. It was visually inspected at 500X. The die 
looked clean, there were no overstresses, and nothing out of the ordinary was seen that might explain 
the parameter drift. The cause of the drift is unknown. Some of the possible causes of parameter drift 
suggested by the Air Force Laboratory were ambient gas containing water vapor, trace contaminants in 

the oxide, and non-visible damage to the input stage transistors. 
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+ 
pin 

- pin 2197 
(OK) 

1081 
(Failed) 

2053 (Failed) 

7 1 0.5v 0.5v high res. (Fig. 
1) 

7 2 0.5v 0.5v high res. 
7 3 0.5v 0.5v high res. 
7 4 0.5v 0.5v high res. 
7 5 0.3v short high res. 
7 6 0.3v 0.25v high res. 
7 8 0.3v 0.25v high res. 
7 9 0.3v 0.25v high res. 
7 10 0.5v 0.5v high res. 
7 11 0.5v 0.5v high res. 
7 12 0.5v 0.5v high res. 
7 13 0.5v 0.5v high res. 
7 14 0.3v 0.3v high res. 
14 1 2.5v 1.5v 0.6v 
14 2 2.0vR 1.5v 0.5v 
14 3 2.0vR 1.5v Shorted (Fig. 

2) 
14 4 2.0vR 1.5v 0.5v 
14 5 1.2v l.lv 0.3v 
14 6 2.0v 0.9v short 
14 7 2.0v 0.9v high res. 
14 8 2.0v 0.9v 0.3v 
14 9 0.9v l.lv R,0.3v,R 
14 10 2.0v, R 1.5v 0.5v 
14 11 2.0v, R 1.5v Short (Fig. 3) 
14 12 2.0v, R 1.5v 0.5v 
14 13 2.0v, R 1.5v 0.5v 

Figure 3.5-1: Electrical Test Results From Three Digital Test Parts 
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Figure 3.5-2: Photograph of Failed Bond Wire on Digital Part #2053 

Figure 3.5-3: Photograph of Digital Part #2053 Showing Physical Damage Near Pin 3 
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Figure 3.5-4: Photograph of Digital Part #2053 Showing Physical Damage Near Pin 11 

3.6 Summary From Analysis of Test Results 
The analyses performed on the test data indicates that the failure rate of devices exposed to 

electromagnetic radiation is higher than those operated in a low (ambient) EM environment. We also 
found that electromagnetic exposure does cause parameters of the analog devices to shift beyond that 
which would be expected for normal operation in a low (ambient) EM environment. It also appears that 
RF radiation exposure may cause the drift in the values of analog device parameters to be more erratic 
than the drift in the parameter values of the control lot analog devices. 

The digital devices exposed to EM energy changed more, in most cases, than did the digital 
control group, but in several instances the digital control group parameter shifts were a little bit larger 
than those of the EM radiated digital group. In the timing measurements more of the digital devices that 
were exposed to EM radiation had large shifts or step increases in timing parameters than did the digital 
control group, and more in the digital control group had small timing shifts or step decreases than the 
EM radiated digital parts. The test results also show that, in the majority of cases, the parameter shifts 
occur early in the testing then stabilize. 

We feel that additional testing needs to be done in this area in order to observe device failure 
rates, failure modes, and to monitor the device parameter values to see whether these device parameter 
values remain within the manufacturer parameter specification ranges. Test devices need to be exposed 
to electromagnetic radiation over longer periods of time to either firmly establish or totally discount the 
subtle trends we noticed in these studies. We also believe that not enough data has been accumulated to 
be able to assign a numerical value to the electromagnetic effects that we have observed on the 
reliability of the analog and digital test devices. A detailed conclusion is contained in section 13. 
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4.0 SELECTION AND PROCUREMENT OF TEST PARTS 

The parts selected for this test program were the 54ACT74 (ceramic) and 54ACT74 (plastic) 

digital flip-flops and the OP271FZ (ceramic) and OP271GF (plastic) operational amplifiers. A total of 

2340 parts were purchased, which supplied the needs of all the tests. 

4.1 Selection of Test Parts 
At the beginning of the contract we determined that it would be good to test both analog and 

digital devices, because each has its own set of unique characteristics that need to be addressed. Our 
preliminary survey of candidate devices indicated that basic analog components (such as operational 
amplifiers and comparators) and digital glue logic (such as buffers and gates) offered more benefits 
than more highly integrated devices. We wanted the test devices to be representative of the most up to 
date proven technology, to be in current use in both commercial and military applications, to be cost 
effective so that a large number of the devices could be procured for the test program, and for the test 
devices to have a physical interface that would allow easy insertion and removal from the test fixtures. 
It would have been nice to test several of the highly integrated devices, but the cost and complexity 
associated with testing digital VLSI, Hybrids, and ASICs were beyond the scope or available resources 
of this program. During the part selection phase of the contract, we found two device types that met all 

of our criteria. These are digital flip-flops and analog operational amplifiers. 
In our technical proposal we originally favored the octal buffer as a digital test device. Signal 

line measurement of an octal buffer adds unnecessary complexity to the test fixture and monitoring 
system. We believe the digital flip-flop is a better test device choice when test fixture design and device 
signal line monitoring are considered. In addition, we chose dual device packages as opposed to quad 
packaging to simplify monitoring and test fixture design. We feel that within the limits of what we were 
able to achieve with our device monitoring design, the dual device package emphasized the separately 

packaged parts as opposed to multiple parts in each package. 
The digital device we recommended is a dual "D" type flop-flop of the 74X74 family of 

devices. The specific device numbers we chose are the CD54ACT74F3A and the CD74ACT74E 
manufactured by Harris Semiconductor. These are fabricated in advanced CMOS technology that, at 
the time it was chosen, was the most advanced version available for standard logic devices. We have 
chosen CMOS technology due to its popularity in system design and low power dissipation, which is 
becoming an increasingly important design consideration. An additional factor that favored CMOS 
over fast TTL or ECL was the fact that complex VLSI and digital ASICs are predominantly 

manufactured in CMOS technology. 
The 54ACT74 is a military part packaged in a ceramic dual-in-line package (DIP). The 

74ACT74 is a commercially specified plastic DIP device. The specified performance for both devices 

are very similar with the major difference being that the CD74ACT74E is rated for operation from -40° 
C to +125° C and the CD54ACT74F3A is rated from -55° C to +125° C. The flip-flop function 

performed by these devices is useful and a very common feature found in electronic system design. 
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The analog test device type we recommended is a high speed, voltage feedback, operational 
amplifier. We feel this is a good choice since these types of op-amps are very common in avionics 

design. Boeing's part procurement data for it's commercial airplane electronic systems shows that high 
speed op-amps are always one of the more frequent candidates for study, and we have chosen an Op- 

271 for this program. The OP-271 is a dual, high-speed, low noise operational amplifier that has been 
designed into the 767-AWACS and F-22 airplanes. 

This part is also available in both ceramic and plastic DIP packages (OP271FZ and OP271GP 
respectively). Both of these devices are specified to operate from -40° to 85° degrees C. The ceramic 
OP271FX device however does have slightly tighter limits and tolerances for some parameters than the 

plastic OP271GP. The primary manufacturer of these devices is Analog Devices Inc, and test parts 
were purchased from PMI and Analog Devices. 

4.2 Procurement of Test Parts 

Our initial purchase of test parts consisted of 450 each of the 74ACT74 ceramic flip-flop and 

74ACT74 plastic flip-flop, and 450 each of the OP271FZ ceramic operational amplifier and OP271GF 

plastic operational amplifier. The flip-flops were all made by Harris and the operational amplifiers were 
made by PMI. Following test period 6 it was determined that analog test devices rather than digital test 
devices would be used in the thermal and life tests. In August 1996, 210 each of the OP271FZ ceramic 
operational amplifier and OP271GF plastic operational amplifier were ordered. A total of 2340 parts 
were ordered to supply the test needs of the contract. Analog Devices manufactured the follow-on lots 
of op-amps because they had acquired the PMI production facilities. It is our understanding that the 
Analog Devices OP-271 were produced on the same production line as those purchased from PMI. 

5.0 ACCEPTANCE TESTING 

The electrical acceptance test is performed on each test device before and after each radiated 
susceptibility test. The purpose of the electrical acceptance test is to record the initial performance data 
of all test devices, to verify that they meet manufacturer specifications, and to record performance data 
following each test. Electrical acceptance testing is the first step in the electrical test flow for each 
device, which is shown in Figure 5.0-1. As this figure illustrates, each device will be evaluated a 
minimum of twice, but possibly as many as 5 times during the course of the program to measure 
performance and parameter trends. The automated test system is able to perform all of the electrical 
tests required for acceptance testing. 

5.1 Acceptance Testing Approach 

The electrical acceptance testing will verify device functionality and measure device 
parameters. We are aware that the cumulative effects of exposure to RF energy may show up as a 
degradation of performance rather than a catastrophic failure, especially in analog devices. We are also 
aware that this performance degradation may be small, which makes pass/fail testing unacceptable; 
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Figure 5.0-1: Electrical Acceptance Test Flow Diagram 
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hence the emphasis on parametric testing. From these issues the following test philosophy was 
developed: 

1) Will read and record all test data: The need to perform trend analysis requires that actual test values 
be stored. 

2) Will perform complete parametric test: Since the potential failure modes of RF exposure have not 
been defined, all parameters of each device type must be examined. 

3) Tests will cover entire operating temperature range: Both the OP-271GP (plastic op-amp) and OP- 

271FZ (ceramic op-amp) are specified for operation from -40° C to +85° C, so testing was done at -40° 
C, +25° C, and +85° C. For the digital devices, the 74ACT74E (plastic flip-flop) is specified for -40° C 
to +125° C while the military 54ACT74F3A (ceramic flip-flop) has a temperature range of -55° C to 

+125° C. Since there is much interest in having a common temperature baseline with the analog parts as 

well as comparing plastic vs. ceramic part data, all the digital test devices were tested at -40° C and 

+85° C, the same as the analog parts. However, 25% of the 54ACT74F3A (ceramic) digital test devices 

were also tested at -55° C and +125° C to evaluate trends at the higher operating temperature limits of 

the digital parts where higher stress levels might be noticed. None of the commercial devices were 
stressed to these levels. 

5.2 Device Acceptance Tests 
The acceptance test to evaluate the OP-271 operational amplifiers will accommodate both the 

OP-271GP plastic devices and the OP-271FZ ceramic devices. The test requirements for the program 
were developed from the Boeing Defense & Space Group receiving inspection test documents 
supplemented with the manufacturer specifications. 

Section 5.4 describes the automated test system (ATS) and the special application module that 
is used to test operational amplifiers such as the OP-271. The OP-271 program measures 28 operational 
parameters. These parameters, which are measured for both devices in the package, are shown in Figure 
5.2-1. The conditions used to make these measurements are those defined in the manufacturer's 
specification. Test setups and measurement procedures also follow procedures defined in the "Analog 
Testing Handbook" published by Rome Laboratory. 

The acceptance test to evaluate the 54/74ACT74 digital flip-flops will accommodate both the 
74ACT74E plastic devices and the 54ACT74F ceramic devices. The test requirements for the program 
were also developed from the Boeing Defense & Space Group receiving inspection test documents 
supplemented with the manufacturer's specifications. 

The automated test system uses a general-purpose application module to test digital flip-flops 
such as the 54/74ACT74. The 54/74ACT74 program measures the voltage and current parameters that 
are listed in Figure 5.2-2 and the timing parameters that are listed in Figures 5.2-3a and 5.2-3b; a total 
of 127 different tests. The conditions used to make these measurements are those defined in the 
manufacturer's specification. Test setups and measurement procedures follow industry standard 
methods outlined in MIL-STD-883C. 
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Vio -       Input Offset Voltage: The voltage difference between the inputs when the output voltage is 

OV. 
IIO -        Input Offset Current: The difference between the currents flowing into the inputs when the 

output voltage is 0. 
IIB - Input Bias Current: Current flowing into the inputs. 
IVR -      Input Voltage Range: The maximum range of voltages that may be applied to the inputs. 
Avo-       Small-Signal Voltage Gain: (Voltage out/)(voltage in) for a small output (usually less than 

IV) signal. 
CMRR - Common Mode Rejection Ratio: The ratio, usually expressed in dB, at which the output 

voltage is affected by a voltage applied to both inputs simultaneously. 
PSRR -   Power Supply Rejection Ratio: The ratio, usually expressed in dB, at which the output 

voltage is affected by a voltage applied to the power supply terminal. 
V0p -       Output Voltage Swing: Maximum range of voltages the output can achieve. 
Ice -        Positive Supply Current: Current into the positive pin of the Op-amp. 
IEE -        Negative Supply Current: Current into the negative pin of the Op-amp. 
SR -        Slew Rate: Maximum rate of change of the output voltage in V/us. 
ts - Settling Time: Time for the output to settle to .01 % from a 10 V Step. 
GBW -    Gain Bandwidth Product: Gain multiplied by bandwidth - usually a constant over a fairly 

wide range of frequencies for voltage-feedback operational amplifiers. 

Figure 5.2-1: Analog Test Voltage and Current Parameters 

IIL - Input leakage current, input low: The leakage current into an input with the input at 0 volts. 
IIH - Input leakage current, input high: The leakage current into an input with the input high. 
Vil - Voltage Input low threshold: The highest voltage that the device recognizes as a low input. 
VIH - Voltage Input high threshold: The lowest voltage that the device recognizes as a high input. 

VOH - Voltage output high: The "logic 1" voltage at the output for a specified load. 
VOL - Voltage output low: The "logic 0" voltage at the output for a specified load. 
Ice - Supply current: The current drawn by the device under static conditions with open outputs. 

Figure 5.2-2: Digital Test Voltage and Current Parameters 

59 



TO - PR1 Pulse Width: The minimum pulse width that can be applied to the PRESET 1 input of the 
device that can still be recognized as a valid signal. 

Tl - PR2 Pulse Width: The minimum pulse width that can be applied to the PRESET 2 input of the 
device that can still be recognized as a valid signal. 

T2 - CLR1 Pulse Width: The minimum pulse width that can be applied to the CLEAR 1 input of the 
device that can still be recognized as a valid signal. 

T3 - CLR2 Pulse Width: The minimum pulse width that can be applied to the CLEAR 2 input of the 
device that can still be recognized as a valid signal. 

T4 - Dl Setup: The minimum amount of time that valid data must be applied to Dl before the rising 
edge of CLOCK 1 for the flip-flop to recognize the desired logic level. 

T5 - D2 Setup: The minimum amount of time that valid data must be applied to D2 before the rising 
edge of CLOCK 2 for the flip-flop to recognize the desired logic level. 

T6 - Dl Hold: The minimum amount of time that valid data must remain on Dl after the rising edge of 
CLOCK 1 for the flip-flop to recognize the desired logic level. 

T7 - D2 Hold: The minimum amount of time that valid data must remain on D2 after the rising edge of 
CLOCK 2 for the flip-flop to recognize the desired logic level. 

T8 - PR1 Remove: The minimum amount of time that a valid signal on PRESET 1 must be removed 
before the rising edge of CLOCK 1 for the flip-flop to latch data correctly. If this parameter is violated, 
then the flip-flop will stay in the preset state regardless of what is on the data input. 

T9 - PR2 Remove: The minimum amount of time that a valid signal on PRESET 2 must be removed 
before the rising edge of CLOCK 2 for the flip-flop to latch data correctly. If this parameter is violated, 
then the flip-flop will stay in the preset state regardless of what is on the data input. 

T10 - CLR1 Remove: The minimum amount of time that a valid signal on CLEAR 1 must be removed 
before the rising edge of CLOCK 1 for the flip-flop to latch data correctly. If this parameter is violated, 
then the flip-flop will stay in the clear state regardless of what is on the data input. 

Til - CLR2 Remove: The minimum amount of time that a valid signal on CLEAR 2 must be removed 
before the rising edge of CLOCK 2 for the flip-flop to latch data correctly. If this parameter is violated, 
then the flip-flop will stay in the clear state regardless of what is on the data input. 

Figure 5.2-3a: Digital Test Timing Parameters 
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T12 - CLK1 Pulse Width: The minimum pulse width that can be applied to the CLOCK 1 input of the 
device that can still be recognized as a valid signal. 

T13 - CLK2 Pulse Width: The minimum pulse width that can be applied to the CLOCK 2 input of the 
device that can still be recognized as a valid signal. 

T14 - CLK to Ql Delay: The propagation delay from the rising edge of CLOCK 1 to valid data being 
outputted on Ql. 

T15 - CLK to ~Q1 Delay: The propagation delay from the rising edge of CLOCK 1 to valid data being 
outputted on ~Q1. 

T16 - CLK to Q2 Delay: The propagation delay from the rising edge of CLOCK 2 to valid data being 
outputted on Q2. 

T17 - CLK to ~Q2 Delay: The propagation delay from the rising edge of CLOCK 2 to valid data being 
outputted on ~Q2. 

T18 - CLR1 to Ql TPHL: The propagation delay from the falling edge of CLEAR 1 to the Ql output 
going to the low (clear) state. 

T19 - CLR2 to Q2 TPHL: The propagation delay from the falling edge of CLEAR 2 to the Q2 output 
going to the low (clear) state. 

T20 - CLR1 to -Ql TPLH: The propagation delay from the falling edge of CLEAR 1 to the -Ql 
output going to the high (clear) state. 

T21 - CLR2 to -Q2 TPLH: The propagation delay from the falling edge of CLEAR 2 to the -Q2 
output going to the high (clear) state. 

T22 - PR1 to -Ql TPHL: The propagation delay from the falling edge of PRESET 1 to the -Ql 
output going to the low (preset) state. 

T23 - PR2 to -Q2 TPHL: The propagation delay from the falling edge of PRESET 2 to the -Q2 
output going to the low (preset) state. 

T24 - PR1 to Ql TPLH: The propagation delay from the falling edge of PRESET 1 to the Ql output 
going to the high (preset) state. 

T25 - PR2 to Q2 TPLH: The propagation delay from the falling edge of PRESET 2 to the Q2 output 
going to the high (preset) state. 

Figure 5.2-3b: Digital Test Timing Parameters 

61 



Results from each test are stored as data files on the PDP-11 computer that acts as the automated test 
system's processing unit. This information was transferred to other computers for analysis. 

5.3 Reliability Testing Acceptance Test Plan 

Acceptance testing was accomplished by subjecting each device used in the test program to the 
complete electrical test described in section 5.2. Testing that was performed at 3 temperatures across 

the full temperature range used a Thermostream environmental chamber to quickly provide the correct 
temperatures for testing the devices. 

As previously shown in Figure 5.0-1, test programs will be used to measure and store 
parametric data. Data recorded for these tests were given a "sequence number" which allows data to be 

examined in the order it was taken for trend analysis. During these tests, devices that were operational 

but failed to meet one or more dc parametric or ac timing tests were not removed from the program but 

proceeded through the testing to see if continued RF stress would cause the device to progress to a 
catastrophic failure state. Devices that experienced catastrophic failures were removed. 

5.4 Parts Test Facility 

Electrical acceptance testing was performed using an automated test system (ATS) located at 
the Boeing Parts Test Laboratory. This facility is equipped with several different automated test 
systems that can be used to test and evaluate analog and digital microcircuits. Testing of both the 
analog OP-271 operational amplifiers and the 54/74ACT74 digital flip-flops was performed on a 
Teradyne A312 linear test system. This automated test system has both analog and digital test capability 
that allows it to test mixed signal devices as well as purely linear parts. The A312 uses a switching 
matrix structure to allow the connection of specialized test sources and measurement equipment to the 
pins on the device under test. This includes a time measurement subsystem, voltage and current meters, 
power supplies, and other test stimuli. The A312 comes with special application test modules that 
contain pre-wired test setups that facilitate testing of basic linear and mixed signal devices. The OP-271 
is placed in a basic operational amplifier test module that is wired to provide a test setup similar to the 
recommended military setup described in MIL-STD-883C and the "Analog Testing Handbook" 
published by Rome Laboratory. The 54/74ACT74 flip-flop is placed in a different general-purpose test 
module that is wired to provide a test setup similar to the recommended military setup described in 
MIL-STD-883C. These capabilities enable the A312 to perform a complete electrical test of the OP-271 
op-amp and 54/74ACT74 flip-flop. The A312 test system is calibrated and certified on a regular 
schedule by the Quality Assurance organization at Boeing. 

Additional test equipment used to support electrical acceptance testing included a Temptronics 
Thermostream, for thermal control, and computing resources for storage of the test data. Part of the test 
procedure calls for electrical testing to be performed at the specified temperature extremes for the test 

devices, which is -40° C to +85° C for both the OP-271 operational amplifiers and 54/74ACT74 flip- 
flop. This temperature environment was provided by the Temptronics Thermostream system which is 
used to force heated or cooled air on the test device to maintain the temperature environment called for 
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during electrical testing. A uVAX workstation that has over 1.2 Gigabytes of disk storage was used to 

store the large amounts of test data generated by the testing. 

6.0 PRE-BASELINE CONDUCTED SUSCEPTIBILITY TESTING 

6.1 Conducted Susceptibility Testing Approach and Rationale 
The purpose of this test was to ascertain the effects of conducted RF signals on the 

performance of the selected analog and digital devices. A breadboard was built to test both the analog 
and digital test circuits. No particular care was taken in the design of the breadboard to assure good 
signal propagation across the desired frequency range. The breadboard, as such, was only useful in 
determining whether or not the injected signal caused interference, and not for predicting interfering 

signal levels. 

6.2 Digital Device Conducted Susceptibility Testing 
The test for the digital device, an 74ACT74 flip-flop, was set up as shown in Figure 6.2-1. The 

test used two pulse generators that were synchronized together and connected to the test fixture. Figure 
6.2-1 also shows the nominal signal timing diagrams that were used for the test. The clock signal was 
free running, and the "D" signal was synchronized to the clock. The transition of the output signal 
occurred at the positive transition of the clock as shown in the diagram. Since the digital device would 
not produce a faulty output when the "high" level of one of the signal voltages was increased to the 
maximum allowed by specification, we reduced the "high" level of the input signal below its switching 
threshold to cause a faulty output. We held the amplitude of the "clock" steady at a nominal 4 volts and 
reduced the "high" level voltage of the "D" signal. With no RF interference present, the output of the 
flip-flop was present when the "D" input was 1.35 volts or higher for chip number 1001. If "D" was 
1.30 volts, the output of the op-amp was steady with the RF signal generator putting out 750 MHz at 
+13 dBm, but it produced no output signal with the RF off. With "D" at 1.25 volts the output of the 

flip-flop was off with or without the RF signal. 
The results of the digital test are somewhat inconclusive, except that the presence of RF energy 

does influence the output signal of the "D" flip-flop. The test voltages are in a region that is out of 
specification for normal operation of the device, so these effects may not be seen during normal device 
operation. The output of the RF signal generator is quite small, and because of the impedance 
mismatches in the circuit even less RF power was actually delivered to the test device. More RF energy 
might have caused more of an effect. The typical upset mode for the D flip-flops was the generation of 
a second output pulse resulting from the test device interpreting RF noise on the clock input as a valid 

rising edge. 
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Figure 6.2-1: Conducted Susceptibility Digital Test Setup 
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6.3 Analog Device Conducted Susceptibility Testing 
The analog breadboard circuit was set up to test one section of the OP-271 dual operational 

amplifier. Figure 6.3-1 shows the test setup for the bias voltage test. This test was set up with the output 
of a precision potentiometer connected to the input of the op-amp and a voltmeter so the voltage could 

be accurately measured. The input voltage was slowly increased and the output of the OP-271 would go 
into oscillation as the input voltage approached the positive power supply voltage. The voltage at which 

the output of the op-amp went into oscillation was noted. The voltage was then reduced and the voltage 
at which the output of the op amp came out of oscillation was also noted. The RF signal generator was 

turned on with the frequency at 750 MHz at its maximum output power (+13 dBm) and the 
measurement was repeated. The frequency was increased to 2 GHz and the measurements were taken 

again. These measurements were made using 8 plastic and 8 ceramic packaged devices in order to get 
some idea of the range of values that might be expected for a large population of devices. The results of 

this test are shown in Figure 6.3-2. 
It was found that for a given device, the device would go into oscillation at a lower voltage in 

the presence of an interfering RF signal than with no interference. It was also shown that the devices 

were more susceptible to interference at 750 MHz than at 2 GHz. 
The test setup was then changed to that shown in Figure 6.3-3. A pulse generator was used as 

the signal source and the voltage at which the operational amplifier went into oscillation was read from 
an oscilloscope. Although the readings are not the same as before due to differences in the measuring 
instruments, the trends are still the same, with the "no RF' voltage being the highest, the 2 GHz RFI 
next lowest (if any different at all), and the 750 MHz RFI case being the lowest and having the most 

effect. The results of this test are shown in tabular format in Figure 6.3-4. 
The operational amplifiers were then tested, using the same test setup, to see if the input pulse 

frequency affected the susceptibility. The results of this test are shown in both tabular and graphical 
form in Figure 6.3-5. There appears to be no conclusive trend to the data that we can use to predict the 
effect of input pulse frequency on the susceptibility of the devices. The typical upset mode for the 
operational amplifiers was for the device output to go into oscillation when the ViH level of the input 

square wave combined with the RF noise approached the +VCc power supply level. 

7.0 BASELINE TESTING 

The purpose of baseline testing was to develop a susceptibility profile that could be used to set 
up the test conditions for the long term radiated device testing, and to learn what we could about the 
performance of the test devices in the reverberation chamber environment. Baseline testing was 

performed to determine instantaneous upset level, and if possible, the damage level, for the digital and 
analog test devices over the frequency range of 0.7 to 18.0 GHz, and also to see if any devices failures 
could be caused. The upset levels have been measured and are discussed in section 8.1. The 

recommendations for long term testing are discussed in section 7.3. 
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Figure 6.3-1: Conducted Susceptibility Analog Bias VoltageTest Setup 

Op Amp NORF Interference - 750MHz Interference - 2GHz 
Serial V_Osc V_Osc V_Osc V_Osc V_Osc V Osc 

Number Dropout Dropout Dropout 

4001 3.17 2.60 3.13 2.72 3.15 2.58 
4002 3.30 2.78 3.27 2.98 3.30 2.80 
4003 3.41 2.85 3.36 2.90 3.39 2.80 
4004 3.24 2.76 3.18 2.87 3.22 2.77 
4005 3.60 3.39 3.56 3.44 3.56 3.38 
4006 3.41 3.16 3.33 3.20 3.38 3.13 
4007 3.40 3.17 3.36 3.20 3.38 3.13 
4008 3.27 2.68 3.21 2.75 3.22 2.70 
3001 3.29 3.06 3.22 3.09 3.29 3.04 
3002 3.44 2.90 3.38 2.92 3.42 2.89 
3003 3.12 2.55 3.08 2.66 3.11 2.55 
3004 3.16 2.88 3.07 2.90 3.14 2.84 
3005 3.37 3.16 3.31 3.14 3.32 3.09 
3006 3.44 3.20 3.41 3.23 3.42 3.22 
3007 3.46 3.07 3.39 3.09 3.42 3.09 
3008 3.48 3.30 3.42 3.29 3.46 3.27 

Figure 6.3-2: Voltage Bias Test Results 

66 



HP8673D 
Signal 
Generator 

DC 
Block 

Pulse 
Generator 

rAA/S 

Figure 6.3-3: Conducted Susceptibility Analog Pulse Generator Test Setup 

Op Amp 
Serial No 750MHz 2GHz 

Number RFI RFI RFI 

4001 3.20 3.18 3.20 
4002 3.37 3.32 3.36 
4003 3.48 3.40 3.47 
4004 3.30 3.28 3.30 
4005 3.60 3.58 3.60 
4006 3.45 3.40 3.40 
4007 3.41 3.39 3.40 
4008 3.30 3.27 3.28 
3001 3.37 3.30 3.35 
3002 3.49 3.41 3.47 
3003 3.18 3.10 3.17 
3004 3.19 3.12 3.19 
3005 3.40 3.35 3.39 
3006 3.49 3.45 3.49 
3007 3.49 3.42 3.49 
3008 3.50 3.45 3.50 

Figure 6.3-4: Pulse Generator Test Results 
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Input Pulse Frequency 10,000 50,000 100,000 250,000 500,000 
_^^__^^_ 

Op Amp Serial # 
4001 No RF 3.34 3.34 3.36 3.74 4.63 
4001 RF On 3.24 3.3 3.31 3.69 4.66 
4001 -0.1 -0.04 -0.05 -0.05 0.03 

4002 No RF 3.58 3.57 3.63 4.11 5.11 
4002 RF On 3.5 3.49 3.54 4.03 5.06 
4002 -0.08 -0.08 -0.09 -0.08 -0.05 

3001 No RF 3.61 3.58 3.63 4.05 5.12 
3001 RF On 3.55 3.55 3.61 4.01 5 
3001 -0.06 -0.03 -0.02 -0.04 -0.12 

3002 No RF 3.83 3.83 3.89 4.32 5.14 
3002 RF On 3.79 3.79 3.85 4.29 5.09 
3002 -0.04 -0.04 -0.04 -0.03 -0.05 

3003 No RF 3.3 3.26 3.29 3.64 4.29 
3003 RF On 3.22 3.2 3.26 3.57 4.25 
3003 -0.08 -0.06 -0.03 -0.07 -0.04 

3004 No RF 3.3 3.31 3.31 3.71 4.54 
3004 RF On 3.24 3.26 3.28 3.64 4.53 
3004 -0.06 -0.05 -0.03 -0.07 -0.01 

Change in Voltage Needed to Start Oscillation 

Frequency (Hz) 

Figure 6.3-5: Frequency Dependency Test 
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As a part of baseline testing, electrical acceptance test procedures were developed and parts 
were tested to determine and record their initial electrical performance characteristics. Each part was 

numbered so that changes in these characteristics could be tracked through all the testing performed as 

a part of this contract. The parts allocated for baseline testing were then inserted in the test fixtures and 

baseline testing was performed. Following baseline testing, the acceptance test procedure was 
performed on each part to determine if exposure to the RF energy during baseline testing had any effect 

on the basic electrical device parameters. A summary of results of that testing is given in section 7.2. 
No devices failed during the baseline test and no parts drifted far enough to indicate impending failure. 

However, a number of parameter drifts were noted that might be significant in the long term. 
During baseline testing a number of things were discovered. We found that the width of the RF 

pulse needed to be at or above some minimum value before there would be enough energy in the 
chamber to cause any devices to upset. This seems to be much like the relaxation time associated with 
coaxial cables, and seems to be a function of the volume of the chamber and the RF power level. At a 
pulse width of 200 nano-seconds we experienced very few upsets because the RF pulse had ended 
before the electrical field intensity in the chamber had climbed to a value sufficient to cause more than 
just a few devices to upset. We found that a pulse width of 1.2 microseconds was sufficient for the 
electrical field intensity to reach a steady-state value and to induce upsets in the population of both the 

analog and digital test devices. 
The test fixture is a multi-layer printed wiring board with test sockets, connectors, and the 

circuit elements necessary to support the specific test configuration of the test devices. It was designed 
so that the top side of the circuit board, which contains the signal input and power supply traces, would 
be exposed to the EM field while the back side of the board, which contains the output signal traces, 
could be protected through the use of an aluminum shielding panel. With the digital test fixture 
configured as designed with the input signal and power traces exposed and the output signal traces 
protected, and we found that the digital test devices, 75/54ACT74 flip-flops, did exhibit susceptibility. 
We were curious about the effect of the EM energy on the output lines, and we found that by removing 
the shielding from the back of the digital test fixtures and allowing the device outputs as well as the 
inputs to be radiated, a larger number of upsets was experienced than with only the front traces 
exposed. We reasoned that although the input circuits are probably more sensitive than the output drive 
circuits, most digital devices have diode protection on their inputs but no protection on the outputs, 
which might explain why the outputs seem to be more susceptible. We also found that digital signals 
operating between the upper "low" voltage specification of 1.2 volts and the lower "high" specification 
of 2.0 volts would cause the digital test devices to upset with or without the influence of RF energy, but 
the devices would not go into upset at their specified operating conditions unless the RF power level 

was quite high. 
The analog test devices appear to be more susceptible to the interfering RF signal because they 

can be made to upset in the presence of a fairly low intensity RF signal while operating within the 
voltage specification. However, if operated outside their specification limits, they would upset at a 

lower RF power level. 
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With respect to the reverberation chamber, the chamber calculations indicate that a sufficient 
number of modes exist within the chamber for it to provide an adequate EM test environment at 400 

MHz and above. After watching the testing and analyzing the test data, we believe that the chamber 

does provide an adequate EM test environment over the frequency range covered by our test equipment, 

which is 700 MHz to 18 GHz. The mode stirring within the chamber coupled with the design of the test 

fixtures appears to cause the test device upsets to be random without regard to the device number or the 

location of the device within the test fixture. Thus it appears that adequate mode stirring is occurring in 
the chamber and that only a statistical correlation of the device upsets within chamber is possible. 

7.1 Baseline RF Radiated Susceptibility Testing Approach 
Our initial test plan called for the design of baseline test fixtures that would hold a few test 

devices, whereas the long-term test fixtures were designed to hold 100 test devices each. We realized 

that the test fixture, test cables, test stands and the powered-up test devices might influence the fields 

inside the chamber and have an effect on the instantaneous upset level of the test devices. Since this 

seemed quite likely, we changed our baseline test philosophy and the baseline RF test was performed 
using the long-term test fixtures configured as they would be during long-term testing. This will ensure 
that the susceptibility profiles developed in baseline tests will be valid for long-term testing. 

The baseline test was performed by subjecting 3 test lots of analog parts and one test lot of 
digital test devices to an EM environment for one or more 30-day test periods. The test devices were 
supplied with DC power and test signals during the RF susceptibility testing. 

7.2 Baseline RF Radiated Susceptibility Test Setup 
Testing was performed in the mode-stirred reverberation chamber using the test fixtures 

described in section 9. Since two fixtures will be in the chamber during long-term testing, two fixtures, 
each containing 100 devices, were also used during baseline testing. Either one digital test fixture and 
one analog test fixture or two analog test fixtures were in the chamber during baseline testing, with both 
test fixtures powered up but only one being tested at a time. The fixtures were placed on nonconductive 
stands in the chamber as shown in Figure 7.2-1. The fixtures were in a vertical position and were facing 
each other at approximately a 35-degree angle from the side chamber wall. The fixtures were positioned 
so that they were 16 inches from the chamber walls, 8 inches from the long wire antenna, 31 inches 
from the floor, 16 inches below the stirring paddle, and 12 inches from each other. Each test fixture also 
has 4 output connectors, 1 power input connector, and 2 coaxial input connectors. Shielded test cables 
were attached to these connectors and routed to mating connectors on the access panel at the rear of the 
chamber. The source of the RF energy inside the chamber is a terminated long-wire antenna mounted 
to the walls of the chamber. 

The test stimulus and monitoring system, power supplies, and RF power system are located 
outside the chamber. The test stimulus and monitoring system is described in section 12 and the RF 
power system was described in section 10. 
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Figure 7.2-1: Reverberation Chamber Setup for Radiated Susceptibility Testing 
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7.3 Baseline Functionality Test Procedure 

Because it is important to know whether the test devices are functional when exposed to RF 
power the test stimulus and monitoring system was used for baseline testing. Although it would be 

desirable to have the results of a complete electrical test every second, that is not possible, especially 

for 200 devices at a time. A complete electrical test would require the use of a sophisticated automated 
tester, which typically tests only one device at a time. But in order to provide at least a "go/no-go" 

evaluation of every test device on a real time basis, a basic functional test, which gives the same results 
for both the analog and digital parts, was created. The long-term analog and digital test fixtures were 

designed to accommodate this test. The analog test circuit is shown in Figure 7.3-1 and the schematic 
diagram of the test circuit as implemented on the analog test fixture is shown in Figure 7.3-2. The 

digital test circuit is shown in Figure 7.3-3 and the schematic diagram of the test circuit as implemented 

on the digital test fixture is shown in Figure 7.3-4. The 74/54ACT74 flip-flop requires two test signals, 

a "Clock" signal and a "D" signal. The computer commands the dual pulse generators to send two clock 

pulses and one "D" signal pulse to the test devices. The "D" signal is synchronized with the clock such 

that "D" is high on the rising edge of the first clock pulse and low with the rising edge of the second 

clock. This results in the Q output of the flip-flop toggling once between logic 1 and logic 0 (which 

produces a positive pulse). The computer also conditions the monitor circuit to look for this pair of 
transitions in each of the 100 devices on the test board it is monitoring. After each pulse the computer 
queries the monitor board and the monitor board outputs to the computer the sequence number of the 
devices that have failed. The parallel port of the computer is wired such that it is connected to both 
monitor boards and reads the status from both boards after each pulse and then once each second it 
stores this data in a data file on the PC's hard drive. 

In order to test the OP-271 operational amplifier, the analog test board is wired as a unity gain 
amplifier for each of the 100 test parts, and it requires only a single 0 to 4 volt pulse from the pulse 
generator in order for each test device to produce an output. The output from the OP-271 is identical to 
that from the ACT74, except that the op-amp has a much slower slew rate, so the edges of the square 
wave output are more obvious. However, to the monitor circuit, the signal looks the same, and it will 
flag and report a faulty op-amp output just like it does for the flip-flop. The entire process is automated 
which allows the PC to continuously test, check and record the functionality of each test device in the 
chamber. 

The test devices in the chamber were driven with the pulse generators programmed to provide 
input stimulus at a 2 KHz rate. However the test rate for an entire "test-check-record" cycle is much 
slower due to the time needed to retrieve data via the parallel port when a device has been flagged as a 
failure (it seems to average about 10 to 13 cycles per second). This test will allow us to determine 
whether a device is capable of functioning. The same method was used for both baseline and long-term 
testing. 

7.4 Baseline RF Radiated Susceptibility Testing 

It was proposed to carry out RF radiated susceptibility testing in two parts; 1) to determine the 
instantaneous upset levels of the devices across the 500 MHz to 18.0 GHz range, and 2) to use higher 
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RF power levels in an attempt to cause burn-out of devices. While doing some preliminary testing, we 
discovered that in most cases, the maximum RF power available was just barely enough to force a 

sufficient population of the test devices into an upset condition. Most test conditions that were used to 
determine instantaneous upset levels included the use of maximum RF power. It did not appear that we 

caused any of the devices to burn out during baseline testing, so the second part of the proposed test 
was not accomplished. The baseline testing proceeded as follows: The mode stirred reverberation 

chamber was set up as shown in Figure 6.2-1. One digital test fixture populated with 50 CD54ACT74F 
(ceramic) and 50 CD74ACT74E (plastic) flip-flops, and one analog test fixture populated with 50 

OP271FZ (ceramic) and 50 OP271GP (plastic) operational amplifiers, were placed in the stirred mode 
chamber and connected to the test instrumentation via test cables. These parts had passed functional test 

before being inserted into the test fixtures. The test conditions were as follows: The paddle was set to 
turn at 1 RPM and the Vcc supplied to the digital test parts was 5.0 V. While testing digital parts, the 
analog parts in the chamber were supplied with +5.0 V and -5.0 V, but no input signal. While testing 
analog parts, the analog power supply voltages were +7.5 V and -7.5 V, and the digital parts in the 
chamber were supplied with 5.0V but no input signal. The monitor circuit voltage was 4.3 V. The clock 
pulse was 0 V to 4 V, and the "D" signal pulse was 1.14 V to 4 V. Each test segment was nominally 
one minute in length which allowed the stirring paddle to make one complete revolution. 

7.4.1 Baseline Digital Testing 
The digital baseline testing was performed on 100 parts in the digital test fixture. The EMI 

shielding was removed from the digital test fixtures because the test devices were more sensitive to RF 
with both the inputs, the power lines, and the outputs exposed to the RF energy in the chamber. The 
removal of the shielding did not appear to have any adverse effect on the monitoring circuits. The test 
conditions were as follows: Vcc supplied to the test parts was 5.0 volts and the clock pulse was 0 V to 3 
V. The high level of the "D" signal pulse (VD high) was 4.0 V and the low level (VD low) of the "D" 
signal was varied from 0 V to approximately 1.2 V during the testing. The stirring paddle in the 
chamber was turned at 1 rpm and the test stimulus and data acquisition system recorded the test data. 
Each test was nominally one minute in length, and during that time 60 test samples were collected. The 
voltage specification for both the "D" and clock signals is 0 to 0.8 V for the "low" and 2.0 V to Vcc for 

the "high" part of the signal. 
The first digital baseline test performed was to vary the pulse width and period and hold the 

rest of test conditions fixed, with VD low just below the upset threshold. First we found the threshold 
voltage for VD low by increasing the voltage on the pulse generator in 0.01 volt steps until the test 
devices began to upset. We discovered that the threshold is approximately 1.14 V to 1.15 V. We set VD 

low to just below the threshold where device upsets would occur. During this testing we found that the 
pulse power amplifier could be run at 1000 Watts output power and 0.2% duty factor for short pulses, 
but when the pulses were lengthened the duty factor had to be reduced 0.1% to ensure stability of the 
amplifier. At the given test conditions, we did not observe any upsets when no RF was applied to the 
test chamber. Figure 7.4.1-1 shows the summary test results of a digital test when the pulse width and 
pulse period are varied. Figure 7.4.1-2 shows the complete data for that test. From the complete test 
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PW Period RF Total Periods Upsets/ 
(ns) (ms) Power Upsets Upset Period 

200 1000 137 29 4.72 
300 1000 288 47 6.13 
400 1000 559 59 9.47 
500 1000 701 56 12.52 
600 1000 750 59 12.71 
800 1000 1070 60 17.38 
1000 1000 1173 56 20.95 
1200 1.5 1000 1295 55 23.55 
1200 1.5 500 880 49 17.96 
2000 2.5 1000 614 60 10.23 
1200 2.5 1000 438 38 11.53 

Figure 7.4.1-1: Summary of Pulse Width and Period Baseline Tests 
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PW (ns) 200 300 400 500 600 800 1000 1200 1200 2000 1200 

Period (ms) 1 1 1 1 1 1 1 1.5 1.5 2.5 2.5 

RF Power 1000 1000 1000 1000 1000 1000 1000 1000 500 1000 1000 

3 4 14 39 5 5 55 6 2 11 6 

5 5 5 5 5 5 33 48 3 5 8 

5 6 8 6 35 7 43 70 3 7 6 

5 5 7 22 7 5 6 55 37 6 4 

5 5 4 5 5 43 57 41 2 6 14 

5 6 5 6 5 6 34 16 59 5 4 

5 5 5 5 15 43 6 8 4 3 7 

5 4 5 5 8 70 8 85 5 12 51 

4 5 6 7 5 37 35 5 23 7 5 

5 5 5 5 11 73 50 5 66 5 41 

5 5 5 5 50 32 15 21 3 6 5 

5 5 4 6 52 5 44 5 39 52 7 

4 5 5 5 6 6 6 35 79 5 5 

5 5 5 7 43 50 23 77 4 8 5 

5 30 6 5 17 57 7 5 3 7 7 

5 5 4 5 5 15 38 54 7 6 9 

3 6 7 5 5 15 7 5 84 35 13 

5 5 5 15 10 4 58 6 5 5 25 

5 5 5 37 33 5 48 5 6 3 7 

5 5 5 5 5 5 66 42 6 4 5 

4 3 47 7 5 5 7 24 44 3 6 

5 3 6 5 5 6 52 5 37 16 6 

6 3 8 8 6 6 8 5 7 3 6 

3 5 5 4 6 6 35 2 6 7 7 

5 5 5 30 60 5 5 6 18 8 5 

5 5 5 10 6 50 67 66 18 6 5 

5 5 5 15 38 45 24 6 5 4 12 

5 5 5 11 17 15 6 5 5 83 5 

5 5 5 5 6 5 6 5 5 23 8 

4 65 5 5 6 4 6 3 37 30 

5 45 5 7 6 3 5 6 8 19 

4 5 6 5 5 5 4 14 7 10 

5 5 6 5 31 5 28 4 11 5 

6 5 5 6 26 5 51 47 46 3 

7 5 5 6 7 39 4 14 5 5 

5 5 5 33 7 21 7 45 15 5 

4 5 6 6 6 5 16 3 8 6 

5 5 5 12 5 24 7 13 5 61 

7 6 41 17 14 46 5 36 6 
4 5 6 13 6 5 14 5 5 

5 5 5 9 4 4 4 56 6 

38 5 89 3 6 4 8 3 5 

5 7 6 7 6 5 100 17 6 

5 51 5 5 5 4 36 4 5 

5 5 5 4 5 5 1 5 6 

4 2 6 5 6 5 6 5 5 

5 5 51 6 47 5 5 6 6 
5 5 8 13 7 5 4 5 
7 41 7 5 5 5 5 6 
6 8 6 8 37 13 5 
6 5 5 7 5 50 6 
5 5 5 40 8 66 5 
5 3 6 50 6 56 6 
6 6 5 42 5 32 5 
5 6 52 15 38 43 6 
8 65 10 6 19 5 
5 5 5 6 

46 6 5 5 

13 5 38 6 
7 5 

Total 137 288 559 701 750 1070 1173 1295 880 614 438 

Periods 29 47 59 56 59 60 56 55 49 60 38 

Ave 4.72 6.13 9.47 12.52 12.71 17.83 20.95 23.55 17.96 10.23 11.53 

Maximum 6 38 65 89 60 73 67 100 84 83 61 

Minimum 3 3 2 3 3 4 3 1 2 3 3 

Figure 7.4.1-2: Digital Baseline Test - Pulse Width and Period 
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data we extracted the number of periods in which one or more upsets occurred, the total number of 
upsets recorded during the test, the average number of upsets per period, and the highest number of 
upsets in any period during the test. This test verifies that short pulses (in the range of 200 ns) would 

not allow the energy in the chamber to reach a steady-state value high enough to cause any device 

upsets. As can be seen, the number of upsets increase dramatically as the pulse width is increased from 

200 ns to 1200 ns. The combination of period and pulse width that seems to cause the highest number 
of upsets, and still be within the operational limitations of the pulse amplifier, is a 1.5 ms period with a 
1.2 fxs pulse width. We feel that the test conditions are adequate because each one of the devices on the 
digital test board was upset at least once during the test period. The fact that the number of upsets 

ranged between 0 and 100 over one paddle rotation verified that the test fixture, the test stimulus and 

monitor system, and the reverberation chamber were working as they should. This testing established 

that a pulse width of 1.2 microseconds and a pulse period of 1.5 milliseconds was the highest pulse 

width and duty factor that could be produced by the pulse power amplifier at full output power in the 

700 MHz to 2 GHz frequency range. The 1.2 microsecond pulse also seemed to be the most effective 

pulse width in terms of causing a maximum number of upsets. This testing also established that 900 
MHz is the most effective frequency in that frequency band for causing digital device upset. 

The next testing was performed to determine the frequency sensitivity of the test fixtures and 
test parts. The test conditions were: RF power was 1000 W, VD low was 1.14 V, and all other test 
conditions were the same. A number of discrete frequencies between 700 MHz and 2 GHz were tested. 
The complete test results are shown in Figure 7.4.1-3. New plug-ins were inserted into the pulse power 
amplifier and testing was continued from 2 GHz to 18 GHz. The susceptibility of the test devices and/or 
the coupling effectiveness of the test fixture fall off rapidly above 2 GHz. The power output of the 
plug-ins which operate from 2 to 4 GHz and from 8 to 18 GHz is less than 1000 W. This test equipment 
anomaly did not allow us to look at device susceptibility between 2 and 4 GHz where we might have 
seen some device upsets. But the sensitivity of the test devices was dropping off significantly around 2 
GHz with the 1000 Watts of RF that was produced by the 0.7 GHz to 2 GHz plug-in. No upsets were 
detected between 4 and 8 GHz at the 1000 Watts RF power level, so the device sensitivity to RF above 
2 GHz seems to be rapidly diminishing. Testing was performed on both analog and digital test devices 
from 2 to 18 GHz, and a summary of all the frequency sensitivity testing is shown in Figure 7.4.1-4. 
Although frequency sweep testing between 700 MHz and 2 GHz was done only with digital test 
devices, we feel the analog test devices would react about the same because of their similar 
performance below 2 GHz. The test conditions for the analog devices are listed in the analog test 
section. 

For the next test the RF power was set to 1000 Watts at 900 MHz with a 1.2 ixs RF pulse width 
and VD low was varied. We were able to reduce VD low to 0 V and still have a significant number of 
upsets. The complete test data is shown in Figures 7.4.1-5a and 7.4.1-5b. 

Next we returned VD low back to 1.14 V, reduced the RF power 3 dB to 500 W peak and varied 
VD low. At 1.14 V upsets occurred during 23 out of 60 periods, at 1.13 V upsets occurred during 5 
periods. When we reduced VD low to 1.12 V there were no upsets. These results are shown in Figure 
7.4.1-6. 

78 



Frequency 700 700 800 900 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 

1 17 1 1 52 1 15 56 16 19 3 0 28 48 43 34 0 

2 0 2 0 74 2 57 41 39 53 0 16 0 0 0 0 0 

3 0 22 88 56 5 83 0 37 57 0 0 82 0 0 0 0 

4 0 32 2 2 6 86 0 48 0 15 0 0 0 0 34 0 

5 0 1 3 38 17 21 32 0 3 1 83 0 0 0 0 0 

6 9 0 83 51 1 0 0 2 0 2 0 71 0 0 0 0 

7 1 16 0 0 39 0 6 51 41 89 0 0 52 0 0 0 

8 0 6 31 3 15 65 17 30 57 0 0 0 0 0 0 0 

9 9 24 0 44 3 10 56 8 67 0 27 0 70 0 0 59 

10 1 0 0 9 45 0 1 1 56 3 2 0 0 0 0 0 

11 9 0 3 62 53 25 0 1 16 0 10 71 57 0 0 0 

12 0 0 13 87 93 0 12 32 0 3 0 0 0 0 0 59 

13 0 0 100 77 90 48 0 2 0 5 0 0 0 0 41 0 

14 3 0 6 68 42 20 0 6 0 0 0 0 1 62 1 0 

15 11 0 1 56 70 1 38 23 0 1 0 0 6 0 0 0 

16 53 5 0 34 53 13 0 0 0 67 0 0 42 0 9 0 

17 53 10 15 33 68 39 1 0 47 62 0 0 0 0 0 0 

18 1 53 6 4 71 56 0 47 0 14 0 0 0 0 0 0 

19 31 8 16 56 74 41 9 0 1 15 19 0 0 0 0 0 

20 20 0 6 55 62 53 56 0 0 52 26 72 0 0 0 42 

21 9 0 0 56 69 3 41 0 34 28 3 0 0 0 1 0 

22 0 54 10 52 85 38 41 0 0 28 0 0 85 0 0 0 

23 0 2 38 56 86 47 0 0 0 57 0 0 0 30 35 0 

24 0 3 0 9 54 74 11 1 0 1 0 0 0 85 0 0 

25 15 0 53 48 87 28 0 35 0 0 0 0 0 0 0 0 

26 2 0 0 58 53 10 0 34 0 0 53 0 86 0 0 8 

27 0 69 66 24 33 41 3 0 0 10 0 0 0 0 0 54 

28 6 9 0 74 42 40 85 38 0 50 0 0 15 0 0 0 

29 73 3 34 74 52 0 71 28 1 31 10 0 0 0 0 81 

30 0 3 0 38 49 18 28 34 4 0 40 0 0 0 0 0 

31 0 0 27 0 64 23 6 43 23 3 0 0 0 0 0 22 

32 0 0 0 15 1 29 21 11 10 28 0 0 0 0 0 4 

33 1 2 3 49 33 2 0 0 0 19 0 0 0 0 1 0 

34 0 75 33 1 39 13 6 2 34 3 5 0 0 1 22 0 

35 0 1 88 25 6 6 81 89 0 0 0 0 62 0 0 0 

36 3 0 2 35 52 0 0 61 0 0 2 0 0 87 0 85 

37 0 23 5 38 1 0 1 7 1 1 3 0 71 0 0 0 

38 0 4 20 54 0 34 0 9 0 21 0 0 0 0 0 64 

39 0 42 22 63 42 16 0 0 15 30 0 0 76 32 0 0 

40 0 16 10 85 79 71 3 0 3 0 28 52 71 0 0 0 

41 1 0 0 40 62 0 16 9 0 0 8 0 0 0 0 0 

42 0 53 0 62 41 0 34 23 5 0 52 12 0 0 0 0 

43 0 19 3 53 51 0 0 3 15 16 0 0 0 0 0 0 

44 0 52 0 39 23 6 44 58 2 3 68 0 80 23 0 10 

45 0 5 0 57 30 83 62 10 9 16 44 0 0 30 0 0 

46 0 17 45 75 0 71 31 15 23 22 4 0 0 0 0 0 

47 58 0 0 41 86 6 0 48 0 0 4 0 0 0 0 0 

48 37 0 0 43 50 62 0 32 3 0 0 0 1 0 0 0 

49 0 9 1 67 33 54 0 0 9 1 0 0 0 0 0 34 

50 17 1 0 63 54 29 56 2 0 62 10 0 0 0 0 0 

51 34 0 0 56 57 26 7 100 71 2 15 30 0 0 0 0 

52 35 2 0 62 88 28 42 1 0 0 19 0 9 0 49 0 

53 8 0 0 16 19 20 79 0 1 28 11 0 0 0 0 0 

54 57 2 1 59 47 35 10 9 0 32 0 0 0 0 0 0 

55 52 1 1 44 53 27 54 11 0 0 0 0 51 0 0 0 

56 0 5 0 18 57 1 52 33 10 3 44 0 67 0 0 0 

57 0 34 0 51 82 0 10 0 10 9 15 0 0 0 0 0 

58 37 4 0 62 87 10 6 62 2 0 71 80 0 22 86 0 

59 8 0 39 52 1 28 0 0 30 15 0 0 0 0 0 0 

60 0 15 3 45 1 19 0 11 6 2 2 0 0 0 0 0 

Total 671 705 878 2720 2659 1631 1226 1162 738 853 694 498 950 415 313 522 

Periods 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 

Averaqe 11.18 11.75 14.63 45.33 44.32 27.18 20.43 19.37 12.3 14.22 11.57 8.3 15.83 6.917 5.217 8.7 

Maximum 73 75 100 87 93 86 85 100 71 89 83 82 86 87 86 85 

Minimum 0 0 0 0 0 0 0 0 0 0 0 0 0|   0 0 0 

Figure 7.4.1-3: Digital Baseline Discrete Frequency Test 
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Frequency Peak RF Power Number of Upsets 
(GHz) (Watts) Type Average Maximum Minimum 
0.70 1000 Digital 11.18 73 0 
0.70 1000 Digital 11.75 75 0 
0.80 1000 Digital 14.63 100 0 
0.90 1000 Digital 45.33 87 0 
0.90 1000 Digital 44.32 93 0 
1.00 1000 Digital 27.18 86 0 
1.10 1000 Digital 20.43 85 0 
1.20 1000 Digital 19.37 100 0 
1.30 1000 Digital 12.30 71 0 
1.40 1000 Digital 14.22 89 0 
1.50 1000 Digital 11.57 83 0 
1.60 1000 Digital 8.30 82 0 
1.70 1000 Digital 15.83 86 0 
1.80 1000 Digital 6.92 87 0 
1.90 1000 Digital 5.22 86 0 
2.00 1000 Digital 8.70 85 0 
2.00 350 Analog 0.40 2 0 
2.00 350 Digital 0.45 21 0 
3.00 325 Analog 0.00 0 0 
3.00 325 Digital 0.00 0 0 
3.35 290 Analog 0.00 0 0 
3.35 290 Digital 0.00 0 0 
4.00 1000 Analog 0.00 0 0 
4.00 1000 Digital 0.00 0 0 
6.00 1000 Analog 0.00 0 0 
6.00 1000 Digital 0.00 0 0 
8.00 1000 Analog 0.00 0 0 
8.00 1000 Digital 0.00 0 0 
8.00 150 Analog 0.00 0 0 
8.00 150 Digital 0.00 0 0 
12.00 260 Analog 0.00 0 0 
12.00 260 Digital 0.00 0 0 
15.00 120 Analog 0.00 0 0 
15.00 120 Digital 0.00 0 0 
17.00 40 Digital 0.00 0 0 
18.00 20 Analog 0.00 0 0 
18.00 20 Digital 0.00      |          0 0 

Figure 7.4.1-4: Frequency Sensitivity Baseline Test Data 
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Vdlow 1.14 1.14 1.13 1.12 1.11 1.1 1.09 1.08 10.7 1.06 1.05 1.04 1.03 1.02 1.01 1 0.98 

1 24 71 10 1 0 0 0 1 0 3 0 1 0 0 0 0 0 

2 48 3 6 1 1 14 2 0 2 3 0 0 0 0 1 0 1 

3 28 57 1 1 2 0 3 1 0 1 0 0 0 0 2 0 1 

4 75 52 0 0 0 0 0 0 0 1 0 0 1 0 1 0 1 

5 52 50 5 1 1 0 2 0 1 1 2 4 0 1 0 0 1 

6 40 23 4 2 0 0 1 2 0 0 0 4 0 1 2 86 0 

7 2 52 1 1 0 0 1 2 0 0 1 0 0 0 1 1 0 

8 1 10 0 1 0 0 0 2 0 0 1 2 0 1 0 0 1 

9 23 42 1 0 0 0 1 0 0 0 0 1 0 1 0 0 5 

10 22 23 0 0 1 0 1 0 0 0 0 1 0 0 0 0 

11 0 0 0 2 3 1 1 0 26 0 94 0 0 0 0 0 

12 11 0 0 0 3 1 0 0 1 0 1 2 0 1 0 0 

13 11 8 0 0 0 0 0 0 2 1 0 1 1 1 0 1 

14 14 54 0 1 2 0 0 0 0 0 2 1 0 1 0 0 1 

15 38 36 0 0 2 0 0 0 0 5 0 0 2 4 0 0 

16 36 48 0 0 1 0 0 3 0 1 0 0 2 3 0 0 

17 47 49 0 0 1 1 0 4 0 0 1 0 0 1 0 1 

18 28 59 0 0 0 2 0 3 0 1 1 0 0 0 0 5 

19 34 29 1 0 0 0 0 0 0 1 0 0 0 2 1 1 1 

20 44 1 0 0 1 0 0 2 1 0 0 0 0 0 0 1 0 

21 11 86 1 0 2 2 1 1 1 0 0 0 0 0 0 0 2 

22 88 1 1 0 0 1 0 1 1 1 0 0 0 0 0 0 2 

23 35 54 0 0 2 1 0 2 0 1 1 0 1 0 0 0 1 

24 51 70 0 0 4 1 0 0 2 1 0 0 2 0 0 1 0 

25 85 82 2 0 1 0 0 1 1 1 1 0 2 0 0 0 2 

26 63 39 1 0 0 0 0 0 1 0 100 0 0 0 0 2 1 

27 75 2 1 0 0 1 0 0 1 1 2 0 0 0 0 0 0 

28 52 22 1 1 0 1 0 0 0 5 1 0 0 0 3 0 

29 10 44 1 23 0 0 0 0 1 0 0 0 11 0 3 0 

30 90 6 0 1 0 5 2 0 0 0 1 0 0 0 1 0 

31 54 3 0 2 0 4 0 0 2 0 0 0 0 0 1 0 

32 50 0 1 1 0 1 1 0 2 0 0 0 0 0 1 0 

33 74 28 0 0 0 0 0 0 3 0 1 2 2 0 0 0 

34 22 43 0 3 0 0 0 0 0 0 0 1 4 0 0 0 0 

35 34 64 2 0 0 0 0 0 0 0 0 2 0 1 0 1 0 

36 32 65 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 

37 76 48 0 0 1 1 1 0 0 0 1 0 2 1 2 1 0 

38 5 44 0 0 1 0 2 0 1 0 0 0 0 1 0 4 0 

39 22 13 0 0 1 0 1 0 0 0 0 0 1 1 2 2 6 

40 0 44 17 0 1 0 0 0 0 0 1 1 1 0 0 1 0 

41 44 70 0 2 1 0 1 0 0 0 0 2 0 3 0 1 0 

42 100 35 0 2 0 0 1 0 4 0 1 1 2 3 1 1 0 

43 34 52 0 5 0 0 1 0 1 0 1 0 0 2 0 0 0 

44 36 51 3 0 1 1 1 0 0 0 0 2 0 1 0 1 6 

45 22 36 0 0 2 0 0 0 2 0 0 2 0 0 1 0 2 

46 0 73 0 0 1 1 0 1 1 0 0 0 0 1 0 0 0 

47 74 31 0 0 0 1 1 1 1 1 1 0 0 0 0 0 1 

48 42 81 0 0 0 4 1 0 0 1 1 1 0 2 0 0 1 

49 2 34 0 0 0 0 0 0 1 0 1 0 0 1 0 3 0 

50 30 10 1 0 0 0 4 0 1 1 2 1 0 2 0 0 0 

51 11 23 1 1 0 1 4 0 0 1 0 1 0 0 0 0 0 

52 85 6 1 2 0 1 1 1 0 0 0 0 0 0 0 1 0 

53 0 24 0 1 1 2 0 3 0 1 2 9 0 0 0 0 1 

54 59 32 1 0 1 0 1 0 0 0 0 8 0 2 0 2 2 

55 55 7 3 2 0 0 0 0 1 0 1 0 1 0 1 1 

56 100 9 1 1 0 0 0 0 0 0 0 0 0 0 1 0 

57 52 32 1 1 0 0 0 0 1 0 2 0 0 0 0 3 

58 60 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 

59 23 0 0 1 0 0 0 0 3 0 0 0 4 0 1 1 

60 1 0 0 1 0 1 0 0 0 2 0 0 0 1 1 1 1 

Total 2337 2031 69 6? 38 49 36 36 60 41 221 53 37 39 32 123 53 

Periods 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 

Averaqe 39 33.9 1.15 1.03 0.63 0.82 0.6 0.6 1 0.68 3.68 0.88 0.62 0.65 0.53 2.0b 0.88 

Maximum 100 86 17 23 4 14 4 4 26 5 100 9 11 4 4 86 6 

Minimum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Figure 7.4.1-5a: Baseline Test - Vary Vd Low 
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Vdlow 0.96 0.94 0.92 0.9 0.86 0.82 0.8 0.75 0.7 0.65 0.6 0.55 0.5 0.4 0.3 0.2 0.1 0 
1 1 0 0 0 0 0 13 0 1 0 1 0 0 1 1 1 1 2 
2 0 0 0 1 2 1 10 0 0 0 0 0 0 0 0 1 1 0 
3 0 1 0 1 0 0 1 0 0 0 1 0 0 0 0 2 1 1 
4 1 0 0 1 1 0 0 0 0 0 0 1 1 0 0 0 0 2 
5 0 1 0 0 0 1 1 1 3 0 0 2 1 0 0 2 0 0 
6 0 7 1 1 0 0 1 1 4 0 0 0 0 0 0 1 0 0 
7 0 2 1 0 1 0 62 0 0 0 0 1 0 0 0 1 5 0 
8 0 1 0 1 0 0 1 0 1 0 0 0 0 0 0 1 1 0 
9 0 1 0 8 2 0 0 0 1 0 0 0 0 0 0 0 0 0 

10 0 1 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 1 
11 3 0 0 0 3 0 0 0 0 0 1 0 2 0 0 0 0 0 
12 0 0 1 0 0 0 0 2 1 0 0 1 0 1 0 2 0 1 
13 0 0 2 0 0 0 0 0 0 0 1 2 1 0 0 2 1 5 
14 0 0 1 0 0 0 0 0 1 1 1 1 2 0 0 2 0 2 
15 0 0 0 0 0 1 1 0 1 1 0 1 0 0 0 0 1 
16 0 0 2 0 1 0 1 0 0 0 3 1 0 0 0 1 1 
17 0 0 1 0 0 0 0 0 0 0 1 0 1 0 0 1 1 
18 1 1 1 0 0 0 1 0 2 0 0 0 2 0 1 0 0 
19 1 0 0 0 1 0 0 0 0 0 0 0 1 0 1 0 0 
20 0 1 0 0 3 0 0 0 1 1 0 1 5 1 0 0 1 
21 1 0 0 0 1 0 0 1 0 0 0 0 0 2 1 0 0 0 
22 0 1 1 0 0 0 0 1 0 0 0 1 0 0 1 0 0 0 
23 1 1 1 0 2 1 1 1 1 0 1 1 4 1 1 4 0 0 
24 1 0 0 0 1 1 0 4 1 10 0 1 3 0 0 1 0 0 
25 23 0 4 0 1 2 2 2 0 1 0 2 1 0 0 0 0 0 
26 1 0 3 0 0 0 0 1 0 4 1 3 0 0 0 2 0 0 
27 0 1 1 1 2 1 0 0 0 2 0 1 1 1 0 1 0 1 
28 1 0 0 0 1 1 1 1 0 0 0 0 0 1 1 1 0 0 
29 0 2 1 1 0 1 1 0 0 0 0 3 0 0 2 0 0 1 
30 0 1 0 0 0 1 0 0 0 0 0 1 0 2 0 2 0 0 
31 2 0 0 0 0 0 0 0 0 2 0 4 0 3 1 1 1 0 
32 2 0 0 0 0 0 7 0 0 0 0 0 0 1 2 1 0 0 
33 2 2 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 0 
34 0 0 0 1 0 1 0 0 0 0 0 0 0 1 0 0 0 1 
35 0 0 0 1 0 2 0 0 1 1 0 0 0 0 1 0 1 0 
36 0 0 0 2 10 3 0 1 0 3 0 0 0 0 0 0 2 0 
37 1 0 0 0 0 0 0 0 8 1 0 1 2 1 0 0 0 0 
38 0 0 0 2 0 0 0 1 0 0 0 0 1 0 1 0 1 0 
39 0 0 1 2 0 0 0 1 0 2 0 1 1 0 0 0 0 0 
40 0 0 1 1 0 0 0 1 1 0 0 1 2 0 1 0 0 2 
41 3 0 1 0 0 1 0 1 1 1 0 0 1 0 5 0 0 0 
42 4 0 1 0 0 0 0 0 2 0 1 1 0 0 2 1 0 0 
43 0 0 0 0 0 0 0 0 0 3 0 0 0 0 1 0 0 0 
44 0 0 0 0 0 0 0 0 1 1 1 0 1 1 0 0 2 0 
45 3 0 0 1 0 3 1 1 2 0 1 0 1 1 1 0 2 0 
46 1 0 2 0 0 4 0 1 1 0 1 1 2 1 0 0 0 0 
47 0 0 2 1 0 0 0 2 1 0 0 1 1 1 0 0 0 0 
48 1 0 1 10 0 0 2 2 0 0 2 0 0 0 1 0 0 0 
49 2 13 2 1 1 2 1 1 0 0 1 2 0 0 0 0 1 0 
50 1 0 0 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 
51 0 1 0 1 0 0 1 4 1 26 1 0 0 0 0 0 0 0 
52 0 0 4 1 0 3 0 0 0 0 0 1 7 1 0 0 0 0 
53 0 1 0 0 0 0 1 0 3 0 0 0 1 0 0 1 2 0 
54 0 0 0 0 0 1 0 0 6 0 1 0 0 1 0 0 5 0 
55 0 2 1 0 1 0 1 0 1 0 1 7 0 0 1 0 0 0 
56 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 
57 0 1 0 0 1 0 0 0 1 0 2 0 0 0 1 0 2 0 
58 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 
59 0 0 0 0 3 0 1 0 0 0 0 0 0 0 1 2 1 1 
60 0 0 0 0 2 0 2 0 1 0 0 0 0 1 1 1 1 1 

Total fa/ 43 37 39 44 32 117 34 47 62 22 45 40 31 29 36 36 26 
Periods 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 
Average 0.95 0.72 0.62 0.65 0.73 0.53 1.95 0.57 0.78 1.03 0.37 0.75 0.67 0.52 0.48 0.6 0.6 0.43 
Maximum 23 13 4 10 10 4 62 4 8 26 2 7 7 5 5 4 5 5 
Minimum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Figure 7.4.1-5b: Baseline Test - Vary Vd Low, Continued 
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VDlow 
1.14 1.131 1.12 

0 0 0 
20 0 0 

0 0 0 
0 0 0 

56 0 0 
1 0 0 
0 4 0 
1 39 0 

16 91 0 
0 0 0 
0 0 0 
1 0 0 
1 0 0 
0 0 0 
0 0 0 

39 0 0 
0 0 0 

54 •  0 0 
0 0 0 

45 0 0 
0 0 0 
0 0 0 
0 0 0 

58 0 0 
1 0 0 
0 0 0 
1 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
1 0 0 
0 0 0 
0 0 0 
0 0 0 
1 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

53 0 0 
63 0 0 
0 0 0 
0 0 0 

74 0 0 
0 0 0 
0 39 0 
0 45 0 
0 0 0 

71 0 0 
1 0 0 
0 0 0 
0 0 0 
0 0 0 
1 0 0 
1 0 0 
0 0 0 

28 0 0 

Total 588.00 218.00 0.00 
Periods 60.00 60.00 60.00 
Averaqe 9.80 3.63 0.00 
Maximum 74.00 91.00 0.00 
Minimum 0.00 0.00 0.00 

Figure 7.4.1-6: Baseline Testing at 500 Watts RF Power 
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The next test varied the RF power and held VD low constant at 1.14 V. The results are shown 
in Figure 7.4.1-7. 

Figure 7.4.1-8 is a composite of Figures 7.4.1-5, 7.6.1-6, and 7.4.1-7, and it gives a summary of 
the variations of RF power and VD low, which is essentially a summary of the digital baseline testing at 

900 MHz. The results of these digital baseline tests show that the digital parts are susceptible to RF 

energy even when the devices are operated within their normal specification limits, although it requires 

maximum RF power to do it. At VD low = 0.8 V, the upper specification level for that signal, and 1000 

W RF power, over 60% of the devices were upset during one of the test periods. We have found test 
conditions where a 3 dB decrease in RF power makes the difference between most of the devices being 

upset at some paddle positions and no upsets. We suspect that there may be an RF effect on the parts 

even with no upsets, but this supposition was not tested during the long term tests because we were 

testing at fairly high levels of RF power, and even in those tests the effects of the RF energy were not 
easy to see. 

One final series of tests was performed on the digital test devices to correlate the mean upset 
level with the mean E-field strength in volts per meter inside the stirred mode chamber for a number of 
different test conditions. The test chamber was set up with one digital test board containing 100 parts 
and one analog test board containing 100 parts in the two test fixture locations. The RF test equipment 
was set up as shown in Figure 7.4.1-9. A log spiral receive antenna was set up on a tripod in the 
approximate geometric center of the chamber and was connected to a pulsed RF power meter through 
an attenuator. An EMCO P.N. 3101 antenna was used below 1 GHz and an EMCO P.N. 3102 antenna 
was used between 1 and 2 GHz. An RF pulsed signal with a 1.2 microsecond pulse width and 1.5 
millisecond period was generated by the RF test equipment The number of upsets was logged 
automatically by the data acquisition system, but the RF power picked up by the antenna had to be read 

manually from the peak RF power meter's CRT display. The stirrer in the test chamber was set to rotate 
at 1/15 rpm, and power readings were taken every 5 seconds for 15 minutes, which gave us 181 data 
points, or one for every 2 degrees of paddle rotation. The RF power data was added manually to the 
table of upset data created by the data acquisition system. The maximum, minimum, average, and mean 
values were found for the number of upsets and the RF power level. The E field strength was calculated 
from the RF power level from the formula: P = E2/Z, where Z is 50 ohms, and P, the power measured 
by the pulsed power meter, was increased by the gain of the antenna and the amount of in-line 
attenuation. Testing was done at 900 and 1700 MHz at power levels of 1000, 500, 250, 125, and 63 
watts. The digital "clock" and "D" input signals were both set at 0.8 to 2.0 Volts, which is at the limits 
allowed by the manufacturer's specification. The supply voltage for the test devices was 5.0 volts, and 
the data acquisition system voltage was 4.3 volts. Following the tests, the data was processed to find the 

maximum, minimum, average, and mean E-field strength and number of upsets. The total number of 
devices upset during the complete paddle rotation is also recorded. The summary of the E-field strength 
versus digital device upset rate is shown in Figure 7.4.1-10. The test data from which these summaries 
were taken is shown in appendix D and appendix E. appendix D shows the number of upsets and RF 
power measured at the log spiral antenna and the calculated electric field intensity for all 181 test 
samples for the indicated test conditions, appendix E contains the data files that are captured by the 
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RF Power 1000 1000 1000 1000 500 500 250 250 125 125 63 63 

3 70 1 68 26 0 28 0 0 0 0 0 

62 0 0 2 54 0 0 0 0 0 2 0 

12 72 0 16 0 0 0 70 45 0 0 0 

0 0 1 0 0 68 0 0 0 0 0 0 

0 0 57 36 0 0 72 0 0 0 0 0 

0 0 0 12 0 3 60 0 78 0 0 0 

9 0 0 8 38 9 0 0 0 0 0 0 

0 0 1 28 0 0 31 0 6 0 0 0 

0 0 2 2 0 0 0 0 0 0 0 0 

0 10 27 0 3 0 0 0 0 0 0 0 

0 0 21 10 71 0 0 87 0 0 0 0 

0 0 35 47 6 0 0 0 0 0 0 0 

0 2 61 1 0 0 37 0 0 0 0 0 

0 3 0 0 0 0 57 0 0 0 0 0 

0 0 1 1 0 6 0 58 0 0 0 0 

57 0 0 1 0 52 0 0 0 0 0 0 

9 0 0 0 0 0 0 0 0 0 0 0 

26 1 0 1 1 0 0 0 0 0 0 0 

22 17 0 1 0 19 0 0 0 0 0 0 

3 4 0 0 3 15 85 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

1 7 0 0 0 0 0 0 0 54 0 0 

0 1 1 0 0 0 0 0 0 0 0 0 

1 0 0 0 0 0 10 0 0 0 0 0 

12 39 0 0 0 0 0 0 0 0 0 0 

2 0 0 0 0 0 0 0 0 3 0 0 

0 0 0 87 28 0 20 0 0 29 0 0 

0 10 0 0 0 0 0 0 0 0 0 0 

53 86 0 43 0 0 0 0 0 0 0 0 

0 1 0 12 70 0 0 0 53 0 0 0 

1      80 71 0 0 1 0 0 0 0 0 0 0 

0 4 0 0 16 0 0 0 0 0 0 0 

0 3 11 0 0 0 0 0 0 0 0 0 

34 0 0 1 0 0 0 0 0 0 0 0 

86 10 0 1 0 0 0 86 0 22 0 0 

0 0 0 64 0 0 0 0 0 0 0 0 

0 0 0 3 0 0 77 0 0 _PJ 0 0 

3 0 28 4 0 0 0 0 0 0 0 0 

62 0 1 1 0 0 0 90 0 0 0 0 

0 14 0 69 0 0 0 0 0 0 0 0 

0 10 0 0 0 0 0 0 0 0 0 0 

0 14 2 0 0 39 0 0 0 4 0 0 

0 1 0 0 1 0 0 0 0 0 0 0 

1 2 1 0 0 0 0 0 0 11 0 0 

0 22 1 64 0 0 0 0 0 0 0 0 

90 19 0 16 0 0 71 0 0 10 0 0 

34 7 0 2 0 9 0 0 44 0 0 0 

36 82 0 1 0 0 0 0 0 0 0 0 

1 17 0 0 7 0 0 0 0 0 0 0 

33 23 1 0 34 3 0 0 52 0 0 0 

26 53 2 28 38 1 2 0 0 0 0 0 

9 28 0 57 0 77 4 0 0 0 0 0 

1 0 0 0 0 0 0 0 0 0 0 0 

19 17 0 0 0 2 0 0 0 89 0 0 

20 5 0 0 85 0 0 0 0 0 0 0 

32 2 1 19 43 0 0 1 0 66 0 0 

13 57 0 12 0 0 0 0 9 0 0 0 

0 10 0 34 73 51 0 0 0 0 0 0 

1 3 37 1 0 0 0 0 0 0 0 0 

11 27 1 1 17 0 0 0 0 0 0 0 

Total 864 824 294 754 615 354 554 392 287 288 2 0 

Periods 60 60 60 60 60 60 60 60 60 60 60 60 

Averaqe 14.4 13.73 4.9 12.57 10.25 5.9 9.233 6.533 4.783 4.8 0.033 0 

Maximum 90 86 61 87 85 77 85 90 78 89 2 0 

Minimum 0 0 0 0 0 0 0 0 0 0 0 0 

Figure 7.4.1-7: Baseline Test with Varied RF Power 
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Upsets 
Power Vd low Ave Max Min 
1000 1.14 38.95 100 0 
1000 1.14 33.85 86 0 
1000 1.14 14.40 90 0 
1000 1.14 13.73 86 0 
1000 1.14 4.90 61 0 
1000 1.14 12.57 87 0 
500 1.14 10.25 85 0 
500 1.14 5.90 77 0 
500 1.14 9.80 74 0 
250 1.14 9.23 85 0 
250 1.14 6.53 90 0 
125 1.14 4.78 78 0 
125 1.14 4.80 89 0 
63 1.14 0.03 2 0 
63 1.14 0.00 0 0 
1000 1.13 1.15 17 0 
500 1.13 3.63 91 0 
1000 1.12 1.03 23 0 
500 1.12 0.00 0 0 
1000 1.11 0.63 4 0 
1000 1.1 0.82 14 0 
1000 1.09 0.60 4 0 
1000 1.08 0.60 4 0 
1000 1.07 1.00 26 0 
1000 1.06 0.68 5 0 
1000 1.05 3.68 100 0 
1000 1.04 0.88 9 0 
1000 1.03 0.62 11 0 
1000 1.02 0.65 4 0 
1000 1.01 0.53 4 0 
1000 1 2.05 86 0 
1000 0.98 0.88 6 0 
1000 0.96 0.95 23 0 
1000 0.94 0.72 13 0 
1000 0.92 0.62 4 0 
1000 0.9 0.65 10 0 
1000 0.86 0.73 10 0 
1000 0.82 0.53 4 0 
1000 0.8 1.95 62 0 
1000 0.75 0.57 4 0 
1000 0.7 0.78 8 0 
1000 0.65 1.03 26 0 
1000 0.6 0.37 2 0 
1000 0.55 0.75 7 0 
1000 0.5 0.67 7 0 
1000 0.4 0.52 5 0 
1000 0.3 0.48 5 0 
1000 0.2 0.60 4 0 
1000 0.1 0.60 5 0 
1000 0 0.43 5 0 

Figure 7.4.1-8: Summary of Digital Baseline Testing 
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Figure 7.4.1-9: RF Test Equipment Setup for E-Field Strength Measurement 
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Upsets E Field Strength (V/M) 
frequency RF pwr ave max mm mean total ave max min mean 

900 1000 39.13 91 1 38 100 147 323 42 132 
900 500 24.84 86 0 23 100 95 200 42 93 
900 250 13.27 69 2 11 100 66 156 13 59 
900 125 8.07 20 1 8 100<A> 49 102 19 46 
900 63 2.62 11 0 2 100<B> 29 66 9 26 
1700 1000 14.72 31 5 14 100 180 367 63 178 
1700 500 4.87 17 0 4 77 132 345 49 126 
1700 250 0.49 5 0 0 100<C> 96 199 40 89 

Note: Quiescent test conditions - 0 devices upset 
Note A: There were 71 devices with 5 or more upsets, 29 devices with 1, 2, or 3 upsets 
Note B: There were 22 devices with 14 or more upsets, 78 devices with exactly 2 upsets 
Note C: There were 19 devices with 6 or more upsets, 81 devices with 1, 2, or 3 upsets 

Figure 7.4.1-10: Summary of E-Field Strength vs. Digital Upset Data 
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data acquisition program for each test run, which totals the number of times a test device was upset 

during each particular test. 

7.4.2 Baseline Analog Testing 
During our initial analog baseline testing the analog test devices likewise showed very little 

susceptibility to the RF energy. The op-amp manufacturer recommends that the input signal be at least 

2.5 volts below the positive power supply voltage, and we were operating with only 1.0 to 2.0 volts 

difference in order to induce upsets. We also found that there was an oscillation signal of almost 1 volt 

peak to peak present at the input to the monitor board, which made it difficult to determine upset levels. 

The problem was due to feedback from the output signal wires. Placing a 200 ohm load resistor on each 
of the output signal lines caused the oscillation to disappear. A set of adapters, which load the outputs 

of the analog test devices, were fabricated. They do not appear to have any negative effect on the 

devices because the current into these loads is within the manufacturer's specification. 
The analog baseline testing was performed on 200 parts in two analog test fixtures in the 

reverberation chamber. The test conditions were as follows: VCc was +7.5 V, VEE was -7.5 V, the 
monitor board power supply voltage was 4.3 V, and voltage of the buffer, which supplies the signal to 
the operational amplifiers, was varied from +4.0 V to +7.0 V. The stirring paddle in the chamber was 
turned at 1 rpm and the data acquisition system recorded the test results. The pulse power amplifier was 
set at 900 MHz with a pulse width of 1.2 microseconds and a pulse period of 1.5 milliseconds. Each test 
was nominally one minute in length, and during that time 60 test samples were collected. The summary 
results of the analog baseline tests are shown in Figures 7.4.2-1 and 7.4.2-2. The same data is presented 
in both figures, but Figure 7.4.2-1 is sorted by buffer voltage and Figure 7.4.2-2 is sorted by RF power, 
appendix F contains the complete test data from which the summary data was generated. 

Testing was performed using both an EMI protected test fixture and a bare fixture, or one with 
the EMI protection removed. The results of this testing is shown in Figure 7.4.2-3a and 7.4.2-3b. The 
bare test fixture is a little more sensitive than the EMI protected fixture, as you would expect. The 
manufacturer specifies that the input signal to the op-amp should be 2.5 volts less than both the positive 
and negative power supply voltages, which would be 5 volts maximum. An input voltage (buffer 
voltage) of 5 volts appears to be a good test condition for the long term test because the number of 
upsets is pretty linear when the buffer voltage is varied between 4.5 and 6.5 volts and a low RF power 

will produce the test conditions required for long term testing. 
One final analog test was performed to determine if the device upsets we observed during 

testing were more a result of device sensitivity or test fixture location sensitivity. To test this 
supposition, we removed the test devices from the "bare board" analog test fixture and moved (rotated) 
them half way around the test fixture and then re-ran several of the tests. For example, in the "rotated" 
test, device number 3101 becomes device number 4101, etc. The tests were performed at 800 and 1400 
MHz at 1000 watts and 500 watts of RF power. The raw data from these tests was processed to sum the 
number of device upsets were observed for each one second test cycle. The results of this test are 
shown in Figures 7.4.2-3a and 7.4.2-3b. Like the digital data, the analog test data revealed no 
correlation between either device number or test fixture location, which indicates that modes are being 
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Conditions Upsets - Bare Board Fixture Upsets - EMI Protected Fixture 
Power Vbutf Ave Max Min Ave Max Min 
1000 4.00 81.92 95 35 62.25 86 40 
1000 4.50 57.73 84 29 
500 4.50 30.29 59 6 
250 4.50 22.98 47 2 7.76 31 0 
125 4.50 1.67 14 0 
63 4.50 0.04 1 0 
0 4.50 0.00 0 0 

1000 5.00 69.27 88 25 53.47 81 18 
500 5.00 44.34 75 15 25.48 55 5 
125 5.00 8.46 25 1 1.04 11 0 
63 5.00 0.00 1 0 
63 5.00 1.98 15 1 
31 5.00 1.02 2 1 
0 5.00 1.00 1 1 0.00 0 0 

1000 5.20 69.12 84 51 
1000 5.40 69.27 84 49 
1000 5.50 52.72 87 21 54.20 81 20 
500 5.50 34.97 66 8 29.27 56 11 
250 5.50 15.70 38 2 15.49 36 10 
125 5.50 6.07 24 1 10.81 17 10 
63 5.50 10.00 10 10 
63 5.50 1.62 11 1 
0 5.50 7.32 8 1 10.00 10 10 

1000 5.60 70.27 90 56 
1000 5.80 71.12 95 51 
1000 6.00 68.43 100 40 54.50 82 26 
500 6.00 41.55 64 17 29.64 55 10 
250 6.00 19.75 38 3 15.50 32 9 
125 6.00 7.30 21 1 10.90 18 9 
63 6.00 1.68 11 1 9.65 11 9 
0 6.00 6.15 8 4 9.00 9 9 

1000 6.10 67.68 93 42 
1000 6.20 59.18 87 24 53.70 75 30 
0 6.20 9.97 10 9 

1000 6.25 69.93 98 44 
500 6.25 44.63 67 25 
250 6.25 21.23 49 5 
125 6.25 8.08 23 1 
63 6.25 1.90 11 1 
1000 6.30 64.42 96 41 53.97 75 33 
0 6.30 1.00 1 1 11.00 11 11 

1000 6.40 67.60 99 38 54.70 76 28 
0 6.40 8.00 8 8 11.00 11 11 

1000 6.50 71.63 99 40 55.33 81 28 
500 6.50 49.50 86 21 28.98 63 11 
250 6.50 28.78 75 11 15.38 33 10 
125 6.50 15.00 31 8 10.83 17 9 
63 6.50 9.99 11 9 
63 6.50 8.95 18 8 
0 6.50 7.65 8 7 11.00 11 11 
0 6.50 8.00 8 8 

1000 6.60 75.07 100 43 64.52 96 34 
0 6.60 8.00 8 8 30.10 36 29 

1000 6.70 75.58 100 30 70.77 99 44 
0 6.70 8.00 8 8 32.62 36 30 

1000 6.80 87.07 100 48 70.55 99 48 
0 6.80 44.25 57 33 38.25 40 36 

1000 6.82 74.42 100 48 
0 6.82 42.62 46 40 

1000 6.84 94.67 100 60 
0 6.84 98.95 99 98 
0 6.90 100.00 100 100 99.00 99 99 

Figure 7.4.2-1: Summary of Analog Baseline Testing - Sort by Vbuff 
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Conditions Upsets - Bare Board Fixture Upsets - EMI Protected Fixture 

Power Vbuff Ave Max Min Ave Max Min 

1000 4.00 81.92 95 35 62.25 86 40 

1000 4.50 57.73 84 29 

1000 5.00 69.27 88 25 53.47 81 18 

1000 5.20 69.12 84 51 

1000 5.40 69.27 84 49 

1000 5.50 52.72 87 21 54.20 81 20 

1000 5.60 70.27 90 56 
1000 5.80 71.12 95 51 

1000 6.00 68.43 100 40 54.50 82 26 

1000 6.10 67.68 93 42 

1000 6.20 59.18 87 24 53.70 75 30 

1000 6.25 69.93 98 44 

1000 6.30 64.42 96 41 53.97 75 33 

1000 6.40 67.60 99 38 54.70 76 28 

1000 6.50 71.63 99 40 55.33 81 28 

1000 6.60 75.07 100 43 64.52 96 34 

1000 6.70 75.58 100 30 70.77 99 44 

1000 6.80 87.07 100 48 70.55 99 48 

1000 6.82 74.42 100 48 

1000 6.84 94.67 100 60 

500 4.50 30.29 59 6 

500 5.00 44.34 75 15 25.48 55 5 

500 5.50 34.97 66 8 29.27 56 11 

500 6.00 41.55 64 17 29.64 55 10 

500 6.25 44.63 67 25 

500 6.50 49.50 86 21 28.98 63 11 

250 4.50 22.98 47 2 7.76 31 0 

250 5.50 15.70 38 2 15.49 36 10 

250 6.00 19.75 38 3 15.50 32 9 

250 6.25 21.23 49 5 

250 6.50 28.78 75 11 15.38 33 10 

125 4.50 1.67 14 0 

125 5.00 8.46 25 1 1.04 11 0 

125 5.50 6.07 24 1 10.81 17 10 

125 6.00 7.30 21 1 10.90 18 9 

125 6.25 8.08 23 1 

125 6.50 15.00 31 8 10.83 17 9 

63 4.50 0.04 1 0 

63 5.00 5.00 1 0 

63 5.00 1.98 15 1 

63 5.50 10.00 10 10 

63 5.50 1.62 11 1 

63 6.00 1.68 11 1 9.65 11 9 

63 6.25 1.90 11 1 

63 6.50 9.99 11 9 

63 6.50 8.95 18 8 

31 5.00 1.02 2 1 

0 4.50 0.00 0 0 

0 5.00 1.00 1 1 0.00 0 0 

0 5.50 7.32 8 1 10.00 10 10 

0 6.00 6.15 8 4 9.00 9 9 

0 6.20 9.97 10 9 

0 6.30 1.00 1 1 11.00 11 11 

0 6.40 8.00 8 8 11.00 11 11 

0 6.50 7.65 8 7 11.00 11 11 

0 6.50 8.00 8 8 

0 6.60 8.00 8 8 30.10 36 29 

0 6.70 8.00 8 8 32.62 36 30 

0 6.80 44.25 57 33 38.25 40 36 

0 6.82 42.62 46 40 

0 6.84 98.95 99 98 

0 6.90 100.00 100 100 99.00 99 99 

Figure 7.4.2-2: Summary of Analog Baseline Testing - Sort by RF Power 
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Conditions Upsets - Bare Bd Fixture Upsets - EMI Fixture 
Power Vbuff Ave Max Min Ave Max Min 
1000 4.00 81.92 95 35 62.25 86 40 
1000 4.50 57.73 84 29 
1000 5.00 69.27 88 25 53.47 81 18 
1000 5.20 69.12 84 51 
1000 5.40 69.27 84 49 
1000 5.50 52.72 87 21 54.20 81 20 
1000 5.60 70.27 90 56 
1000 5.80 71.12 95 51 
1000 6.00 68.43 100 40 54.50 82 26 
1000 6.10 67.68 93 42 
1000 6.20 59.18 87 24 53.70 75 30 
1000 6.25 69.93 98 44 
1000 6.30 64.42 96 41 53.97 75 33 
1000 6.40 67.60 99 38 54.70 76 28 
1000 6.50 71.63 99 40 55.33 81 28 
1000 6.60 75.07 100 43 64.52 96 34 
1000 6.70 75.58 100 30 70.77 99 44 
1000 6.80 87.07 100 48 70.55 99 48 
1000 6.82 74.42 100 48 
1000 6.84 94.67 100 60 
500 4.50 30.29 59 6 
500 5.00 44.34 75 15 25.48 55 5 
500 5.50 34.97 66 8 29.27 56 11 
500 6.00 41.55 64 17 29.64 55 10 
500 6.25 44.63 67 25 
500 6.50 49.50 86 21 28.98 63 11 
250 4.50 22.98 47 2 7.76 31 0 
250 5.50 15.70 38 2 15.49 36 10 
250 6.00 19.75 38 3 15.50 32 9 
250 6.25 21.23 49 5 
250 6.50 28.78 75 11 15.38 33 10 

Figure 7.4.2-3a: Comparison Testing of Bare Fixture vs EMI Protected Fixture 
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Conditions Upsets - Bare Bd Fixture Upsets - EMI Fixture 
Power Vbuff Ave Max Min Ave Max Min 

125 4.50 1.67 14 0 

125 5.00 8.46 25 1 1.04 11 0 

125 5.50 6.07 24 1 10.81 17 10 

125 6.00 7.30 21 1 10.90 18 9 

125 6.25 8.08 23 1 
125 6.50 15.00 31 8 10.83 17 9 

63 4.50 0.04 1 0 

63 5.00 5.00 1 0 

63 5.00 1.98 15 1 
63 5.50 10.00 10 10 

63 5.50 1.62 11 1 
63 6.00 1.68 11 1 9.65 11 9 

63 6.25 1.90 11 1 
63 6.50 9.99 11 9 

63 6.50 8.95 18 8 
31 5.00 1.02 2 1 
0 4.50 0.00 0 0 

0 5.00 1.00 1 1 0.00 0 0 

0 5.50 7.32 8 1 10.00 10 10 

0 6.00 6.15 8 4 9.00 9 9 

0 6.20 9.97 10 9 

0 6.30 1.00 1 1 11.00 11 11 

0 6.40 8.00 8 8 11.00 11 11 

0 6.50 7.65 8 7 11.00 11 11 

0 6.50 8.00 8 8 
0 6.60 8.00 8 8 30.10 36 29 

0 6.70 8.00 8 8 32.62 36 30 

0 6.80 44.25 57 33 38.25 40 36 

0 6.82 42.62 46 40 

0 6.84 98.95 99 98 

0 6.90 100.00 100 100 99.00 99 99 

Figure 7.4.2-3b: Comparison Testing of Bare Fixture vs EMI Protected Fixture 
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stirred within the chamber and that only a statistical correlation of the chamber is valid. 

A one hour long analog test was also performed to look at conditions in the reverberation 
chamber. The test conditions were as follows: Paddle speed was 1/4 rpm, power supply voltages were 

+/- 7.5 V, monitor voltage was 4.3 V, buffer voltage was 5.0 V, and the RF power was 250 Watts at 900 

MHz. Upsets were logged at the rate of 1 per second throughout the test, so a lot of data was taken. The 

data was divided into 15 - 240 second blocks, each of which represented one paddle rotation. All 15 

sets of data were plotted on the same graph, which is shown in Figure 7.4.2-4. The data shows that the 

number of upsets, which is a measure of the RF power intensity at the test fixture, varies quite a bit 
across a complete paddle rotation, but that it is very consistent from one rotation of the paddle to the 

next. This data indicates that adequate stirring is taking place in the reverberation chamber. 

A series of tests were performed on the analog test devices to correlate the mean upset level 

with the mean E-field strength in volts per meter inside the stirred mode chamber for a number of 

different test conditions. The tests were set up like that described at the end of section 7.4-1 for the 

digital devices. Testing of the analog devices was done at 800 and 1400 MHz at power levels of 1000, 

500, 250, 125, and 63 watts. The power supply voltages for the analog test devices were +/- 7.5 volts, 
the buffer voltage was 5.0 volts, and the monitor board voltage was 4.3 volts. The summary of the E- 
field strength vs. analog upset data is shown in Figure 7.4.2-5. The test data from which these 
summaries were taken is shown in appendix G and appendix H. Appendix G shows the number of 
upsets and RF power measured at the log spiral antenna and the electric field intensity for all 181 test 
samples for the indicated test conditions. The data files that are captured by the data acquisition 
program for each test run are shown in appendix H. These data files show the number of times a test 
device was upset and the total number of devices being upset during each test. 

8.0 RELIABILITY TESTING 

8.1 Reliability Testing Approach 
The purpose of reliability testing was to assess the long term effects of electromagnetic 

radiation. This was done by subjecting the test devices to an electromagnetic (EM) environment over a 
frequency range of 700 MHz to 18 GHz, under a variety of test situations through a series of one-month 
tests, to determine if the effects of long-term exposure to EM energy could be found, isolated, and 
quantified. Most of the tests utilized a fixed frequency pulsed RF source, but the last test utilized a 
swept frequency RF source. Several of the tests were performed at 85 degrees C. to determine the parts 
response to the EM environment at elevated temperature. The test schedule along with test frequency 
and peak R power is shown in Figure 8.1-1. Another version of the test schedule that shows the location 
of the test parts on the test fixtures is shown in Figure 8.1-2. A table showing the serial numbers that 
comprise the test lots is shown in Figure 8.1-3. Baseline testing was performed, as described in section 
7.0, prior to the start of reliability testing to determine the frequencies at which the analog devices 
should be tested, and to determine the approximate response of the test devices to different RF power 
levels. Based on experience gained during baseline testing a series of short pre-tests would be 
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RF RF Upsets E Field Strength (V/M) 
Frequency Power ave max min mean total ave max min mean 

800 1000 44 67 11 44 100 162 336 50 158 
800 500 32 60 6 32 88 142 307 35 137 
800 250 19 37 2 20 71 88 194 35 87 
800 125 9 29 2 7 42 70 162 22 71 
800 63 3 11 2 2 29 40 90 11 35 
1400 1000 27 62 7 26 97 222 447 71 224 
1400 500 8 25 2 7 75 152 354 50 141 
1400 250 3 10 2 3 52 120 274 32 112 
1400 125 2 2 2 2 3 74 141 32 71 
1400 63 2 2 2 2 2 49 100 22 45 

Note: Quiescent test conditions - 2 devices upset 

Figure 7.4.2-5: Summary of E-field Strength vs. Analog Uupset Data 
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Test Position 
Test Start 1 2 Frequency RF 

Period Date Test 
# 

Test Lot Test Lot (MHz) Power 

1 1/23/96 1 4A 3A 800 125 

2 2/23/96 3 3A 5A 1400 200 

3 3/28/96 2 6A 3A 800 250 

4 5/6/96 4 3A 7A 1400 375 

5 6/7/96 5 4D 3D 900 200 

6 7/9/96 7 3D 5D 1700 360 

7 8/20/96 6 6D 3D 900 400 

8 9/24/96 8 3D 7D 1700 720 

9 11/12/96 10 11A 10A 800 125 

10 12/13/96 11 10A 12A 800 250 

1/17/97 12 13A 8D 8000 to 18000 50 

1/24/97 12 13A 8D 4000 to 8000 150 

2/4/97 12 13A 8D 2000 to 4000 750 

2/12/97 12 13A 8D 1000 to 2000 500 

2/17/97 12 13A 8D 700 to 950 250 

Notes:     1. 50 parts each (25 plastic, 25 ceramic) from test lots ar»3 and an6. 
2. 50 parts each (25 plastic, 25 ceramic) from test lots dg3 and dg6. 

Figure 8.1-1: Schedule of Radiated Tests 
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EM chamber test position 1 (East) EM chamber test position 2 (West) 
Test Test Package Type Package Type 

Period Number Lot# Board 1 to 50 51 + Lot# Board 1 to 50 51 + 
Baseline 1A A2 Plastic Ceramic 2A A4 Plastic Ceramic 
Baseline 1A A2 Ceramic Plastic 1D D1 Plastic Ceramic 

1 1 4A A2 Plastic Ceramic 3A A4 Ceramic Plastic 
2 3 3A A2 Plastic Ceramic 5A A4 Ceramic Plastic 
3 2 6A A2 Ceramic Plastic 3A A4 Plastic Ceramic 
4 4 3A A2 Ceramic Plastic 7A A4 Plastic Ceramic 
5 5 4D D2 Ceramic Plastic 3D D1 Plastic Ceramic 
6 7 3D D2 Ceramic Plastic 5D D1 Plastic Ceramic 
7 6 6D D2 Plastic Ceramic 3D D1 Ceramic Plastic 
8 8 3D D2 Plastic Ceramic 7D D1 Ceramic Plastic 
9 10 11A A2 Ceramic Plastic 10A A4 Plastic Ceramic 
10 11 10A A2 Plastic Ceramic 12A A4 Ceramic Plastic 
11 12 13A A2 Ceramic Plastic 8D D1 Plastic Ceramic 
12 N/A note 1 A2 mixed mixed note 2 D1 mixed mixed 

Test bench 
Test Test Serial numbers 

Period Number Lot# Board 1 to 50 51 + 
6 D_ref 2D D3 Plastic Ceramic 
6 A_ref 8A A2 Plastic Ceramic 

Thermal chamber position 1 (East) Thermal chamber position 2 (West) 
Test Test Package Type Package Type 

Period Number Lot# Board 1 to 50 51 + Lot# Board 1 to 50 51 + 
7 9a 9A A1 Plastic Ceramic 10A A3 Ceramic Plastic 
8 9b 10A A1 Ceramic Plastic 9A A3 Plastic Ceramic 
10 9c 9A A1 Ceramic Plastic 
11 9d 9A A1 Plastic Ceramic 

Notes:   1. 50 parts each (25 plastic, 25 ceramic) from test lots 3A and 6A. 

2. 50 parts each (25 plastic, 25 ceramic) from test lots 3D and 6D. 

Figure 8.1-2: Test Schedule Showing Test Lot Data 

98 



Serial Numbers 

Lot# Plastic Ceramic 

1A 3101 to 3150 4101 to 4150 

2A 3151 to 3200 4151 to 4200 

3A 3251 to 3300 4251 to 4300 

4A 3201 to 3250 4201 to 4250 

5A 3301 to 3350 4301 to 4350 

6A 3351 to 3400 4351 to 4400 

7A 3001 to 3050 4001 to 4050 

8A 3401 to 3450 4401 to 4450 

9A 3451 to 3500 4451 to 4500 

10A 3501 to 3550 4501 to 4550 
11A 3551 to 3600 4551 to 4600 

12A 3601 to 3650 4601 to 4650 

13A 3651 to 3700 4651 to 4700 

1D 1301 to 1350 2301 to 2350 
2D 1151 to 1200 2151 to 2200 

3D 1051 to 1100 2051 to 2100 

4D 1101 to 1150 2101 to 2150 

5D 1201 to 1250 2201 to 2250 
6D 1251 to 1300 2251 to 2300 
7D 1351 to 1400 2351 to 2400 

8D 1001 to 1050 2001 to 2050 

Figure 8.1-3: Lot Number versus Serial Number for Test Parts 
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performed at the start of each test to determine the RF power to be used during that test. This process 
was somewhat iterative since it calls for finding the power level at which approximately 50% of the 
population of test devices would be upset at least once during one cycle of the stirring paddle in the 
reverberation chamber. 

Each test part was numbered, so that their performance during the reliability test as well as any 
changes in their parameters could be tracked. All the test parts were subjected to parametric testing 
before and after each reliability test to determine the effect of the testing on the device parameters. 

The immediate effect of the EM radiation was that the test devices experience soft failures or 
upsets when exposed to EM radiation, and we found that the upset rate as well as the number of devices 

experiencing upset increases with increasing EM radiated power. Test data was taken continuously 

throughout the test to determine which devices were being upset during each 1-hour period. The test 

data was analyzed to determine the total number of devices being upset during each test period and also 

the average number of devices being upset at any moment. This data is presented, and it shows that the 

upset rate is proportional to the power level of the EM radiation, that it is dependent on the frequency 

of the radiation, and that it is somewhat dependent on the amount of time the devices are exposed to the 
EM radiation. 

Control groups of 100 analog parts and 100 digital parts were also tested for 30 days, but in an 
environment of low (ambient) EM energy with test signal and power supply voltages similar to those of 
the devices in the chamber. The parameter shifts of the control group devices would be considered 
basic to all the devices before the effects of the EM energy are considered. 

8.2 Reliability Test Setup 

The tests were set up in the reverberation chamber as described in section 7. 100 test devices 
were installed in the same test fixtures that were used in the baseline testing and were placed in the 
mode stirred chamber on dielectric stands. The test fixtures were connected to the power supplies and 
signal generators via test cables. The test fixtures were connected to the test instrumentation via test 
cables. These parts had passed functional test before being placed on the test fixtures. The fixtures were 
in a vertical position and were facing each other at an angle of approximately 35 degrees from the 
chamber sidewall. The fixtures were positioned so that they were 16 inches from the chamber walls, 35 
inches above the floor, 16 inches below the stirring paddle, and 12 inches apart. Each test fixture has 1 
power connector, 2 coaxial input signal connectors, and 4 output connectors. The test cables, which 
originate at external power supplies, test signal generators, and the data acquisition boards, are shielded 
beginning at the point where they pass through the connector bulkhead at the rear of the chamber. The 
test stimulus and data monitoring system, power supplies, and RF power system are located outside the 
chamber. The test stimulus and data monitoring system was described in section 12 and the RF power 
system was described in section 10. 
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8.3 Reliability Test Procedure 
Reliability testing was performed in the stirred mode reverberation chamber for the 30 day test 

periods as indicated in the test schedule. The analog test devices were supplied with +7.5 V and -7.5 V 
DC power and a 0 to 5 volt square wave pulse which is 500 microseconds wide. The digital test devices 
were supplied with +5.0 V DC, a 0.8 V to 2.0 V square wave "D" input signal, and a 0.8 V to 2.0 V 

data clock signal. The "D" and clock signals, which have been properly timed by the pulse generator, 
cause the "D" flip-flop to produce a square wave output signal which is similar to the square wave 

output signal produced by the analog test devices. The RF equipment was set at the appropriate 
frequency up using the amplifier plug-in that covered that frequency, and the mode stirring paddle was 

set to turn at 1/4 RPM. At the beginning of tests 1, 2, 5, 6, 10, and 12, a short pre-test was run to set up 
the amplifier and determine the RF power level for the test. Although the susceptibility profiles 
developed in baseline tests were helpful in determining the frequencies to use during reliability testing 
and the approximate response to EM energy at those frequencies, this pre-test was needed at the start of 

the reliability test to determine the appropriate RF power levels for the test. The test stimulus and 
monitoring system described in section 12 was used to record and store the test data. The test operator 
would start the test automated test program, then the computer would start a new test every hour. Raw 
data files are composed of a time and date stamp, the serial numbers of the devices that are being upset, 
and the number of times the upset occurred, for each 1 second period. A sample page of a raw data file 
is shown in Figure 8.3-1. This data file shows five - one second periods of no upsets, before the RF 
power was energized, then two - one second periods with upsets. The upsets are a result of the short 
term effect of the RF energy upon the devices. The computer creates three other data files besides the 
hourly raw data files. Two "upset" files are created one for each test board of 100 devices. The "upset" 
file is an hourly compilation of the number of devices that have been upset and the number of times the 
upset occurred. A sample page of an "upset" data file is shown in Figure 8.3-2. This file shows the 
results from two tests of 1-hour duration. The "totals" file is composed of a time and date stamp 
followed by the number of devices suffering upset during each hour long test period. A sample "totals" 
file is shown in Figure 8.3-3. The raw data files have been compressed for storage, but the other test 
data files have been stored just as they were received from the computer. The complete set of 

compressed data for the wideband test takes about 125 Mbytes of disk space. 
The two data items that are used to determine the effect of EM radiation on the test parts are 

the "totals" files and the size of the raw data files. The size of the raw data files relates directly to the 
total number of upsets that were suffered during the test period, and from that we can figure the average 
number of upsets over the period. A test report format has been created which tracks these quantities by 

test number and date. 

8.4 Analog Reliability Testing 
Two test lots of analog test devices in two analog test fixtures were placed in the test chamber 

during each analog reliability test period. Each test lot was composed of 50 OP-271GP operational 
amplifiers (plastic package) and 50 OP-271FZ operational amplifiers (ceramic package). Each test 

period was a minimum of 30 days long. One of the test lots was in the chamber for all 4 test periods, 
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Start Time is: Fri Jan 26 15:48:52 1996 

Fri Jan 26 15:49:20 1996 

Fri Jan 26 15:49:21 1996 

Fri Jan 26 15:49:22 1996 

Fri Jan 26 15:49:23 1996 

Fri Jan 26 15:49:24 1996 

#3220: 1, 

Fri Jan 26 15:49:25 1996 

#3202: 1,#3203: 1,#4253: 6, #3204: 2, #3209: 1, #3210: 1, 

#3213: 2, #3214: 1,#4264: 6, #3215: 1, #3216: 1, #3217: 2, #3219: 2, 

#3220: 12, #3221: 2, #3222: 2, #3223: 2, #3224: 12, #3227: 1,#3228: 1, 

#3232: 1,#4289: 6, #4296: 6, #3269: 4, #4220: 2, #4221: 2, #4224: 2, 

#3279: 1,#4230: 2, #4236: 2, #4240: 1,#4241: 2, #4244: 2, #4245: 1, 

#4246: 2, 

Fri Jan 26 15:49:26 1996 

#3203: 6, #4253: 11, #3204: 6, #3209: 6, #3210: 6, #3212: 6, 

#3213: 6, #3214: 6, #4264: 11, #3215: 6, #3217: 6, #3219: 6, #3220:11, 

#3221: 6, #3222: 6, #3223: 6, #3224: 11, #3227: 6, #3228: 6, #3232: 6, 

#4289: 11, #4296: 11, #4220: 6, #4221: 6, #4224: 6, #4230: 6, #4236: 6, 

#4239: 1,#4240: 1,#4241: 6, #4244: 6, #4245: 6, #4246: 6, #4250: 1, 

Fri Jan 26 15:49:27 1996 

#3204: 2, #3209: 2, #3210: 2, #3212: 2, #3213: 2, #3214: 2, #3215: 2, 

#3219: 2, #3220: 12, #3221: 2, #3222: 2, #3223: 2, #3224: 12, #3227: 2, 

#3232: 2, #4220: 2, #4221: 10, #4224: 1,#4230: 2, #4245: 2, 

Fri Jan 26 15:49:28 1996 

#4253: 9, 

#3204: 6, #3209: 6, #3210: 6, #3212: 6, #3213: 1, #3214: 6, #4264: 4, 

#3215: 6, #3219: 6, #3220: 11, #3221: 6, #3222: 3, #3223: 6, #3224: 6, 

#3227: 6, #3232: 6, #4289: 1,#4220: 6, #4221: 9, #3273: 2, #4230: 6, 

#4245: 3, 

Figure 8.3-1: Sample Page From Raw Data File 
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Start Time is: Tue Jan 30 10:11:33 1996 

Tue Jan 30 10:16:16 1996 
#3201:  2 F #3202: 42 F #3203: 58 F #3204: 377 F #3205: 121 F #3207: 10 F #3208: 25 F 

#3209: 469F#3210: 548F#3212: 382F#3213: 229F#3214: 599F#3215: 638F#3216: 230 

F#3217: 99 F #3219: 146 F #3220: 1135 F #3221: 64 F #3222: 36 F #3223: 212 F #3224: 

448F#3225: 12F#3226:  3F#3227: 411F#3228: 124 F#3232: 166F#3234: 66F#3235: 

17 F 

#3236 

#3245 

#4206 

#4218 

#4228 

#4238 

#4245 

3 F #3238: 87 F #3239: 220 F #3240: 

3 F#3247: 77F#3249: 99F#4202: 

7 F #4208: 17 F #4212: 19 F #4213: 

1F#4220: 137 F #4221: 400 F #4223: 

67F#4230: 379F#4231: 12F#4232: 

347 F #4239: 58 F #4240:  6 F #4241: 

697F#4246: 294 F#4248:  6F#4250: 

17F#3241: 13 F#3242: 

20 F #4203: 59 F #4204: 

33F#4214: 49F#4215: 

93F#4224: 418F#4225 

232F#4233: 11F#4235 

431F#4242: 450F#4243 

148 F 

70 F #3243: 93 F 

1 F #4205: 46 F 

1F#4217:  IF 

134 F #4227: 38 F 

31 F#4236: 261F 

215 F #4244: 112F 

END OF TEST 
Start Time is: Tue Jan 30 10:16:23 1996 

Tue Jan 30 11:16:24 1996 
#3201: 22F#3202: 521F#3203: 799 F #3204: 5445 F #3205: 1693 F #3207: 118F#3208: 

349F#3209: 6986F#3210: 8342F#3212: 5572F#3213: 3209F#3214: 9171 F#3215: 9619F 

#3216: 3339 F #3217: 1300 F #3219: 2166 F #3220: 17322 F #3221: 983F#3222: 481F#3223: 

3026 F #3224: 6503 F #3225: 164 F #3226: 56 F #3227: 6183 F #3228: 1864 F #3232: 2340 F 

#3234: 912F#3235: 236F#3236: 63F#3238: 1346F#3239: 3157F#3240: 273F#3241: 

243 F #3242: 1045 F #3243: 1403 F #3245: 56 F #3247: 1162 F #3249: 1571 F #4202: 291 F 

#4203: 861 F#4204:  8F#4205: 721F#4206: 113 F#4208: 307F#4212: 354F#4213: 557 

F#4214: 727F#4215: 12F#4217:  6F#4218: 30F#4220: 2033 F#4221: 6174F#4223: 

1342 F #4224: 6405 F #4225: 2053 F #4226:  1F#4227: 520 F #4228: 1083 F #4230: 5812 F 

#4231: 138F#4232: 3475 F#4233: 188F#4235: 478F#4236: 3936F#4237:  2F#4238: 

5068F#4239: 831F#4240: 39 F #4241: 6307F#4242: 6762F#4243: 3196F#4244: 1681 F 

#4245: 10436 F #4246: 4245 F #4247:  3 F #4248: 115 F #4250: 2260 F 

Figure 8.3-2: Sample Page From "Upset" Data File 
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ThuFebl5 15:22:06 1996_ 

ThuFebl5 16:22:06 1996_ 

ThuFebl5 17:22:06 1996_ 

ThuFebl5 18:22:06 1996_ 

ThuFebl5 19:22:06 1996_ 

ThuFeb 15 20:22:06 1996_ 

ThuFeb 15 21:22:06 1996_ 

Thu Feb 15 22:22:06 1996_ 

ThuFeb 15 23:22:06 1996_ 

Fri Feb 16 00:22:06 1996_ 

Fri Feb 16 01:22:06 1996_ 

Fri Feb 16 02:22:06 1996_ 

Fri Feb 16 03:22:06 1996_ 

Fri Feb 16 04:22:06 1996_ 

Fri Feb 16 05:22:06 1996_ 

Fri Feb 16 06:22:06 1996_ 

Fri Feb 16 07:22:06 1996_ 

Fri Feb 16 08:22:06 1996_ 

Fri Feb 16 09:22:06 1996_ 

Fri Feb 16 10:22:06 1996_ 

Fri Feb 16 11:22:06 1996_ 

Fri Feb 16 12:22:06 1996_ 

Fri Feb 16 13:17:40 1996 

71 76 
73 76 
75 79 
76 78 
74 77 
70 77 
73 77 
71 77 
70 78 
72 75 
72 76 
71 76 
71 76 
72 80 
73 77 
73 76 
74 76 
74 77 
72 75 
75 78 
75 78 
74 74 
76 79 

Figure 8.3-3: Sample "Totals" Data File 
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and four other test lots were in the chamber for one test each. The test schedule, including start dates 

and test lot locations, is shown in Figure 8.1-1. 
The test devices did suffer long term degradation as shown by changes in basic device 

parameters. No devices suffered outright failures during the analog reliability test, but the parameters of 

three parts drifted far enough that they were no longer within the manufacturer's specification. A 

summary of results of the device parameter testing is given in section 9. 
The analog reliability tests were performed by subjecting five test lots of analog test devices to 

EM energy at two different frequencies and 4 different RF power levels. Baseline testing was 
performed in the same test fixtures and with the same test setup as were the reliability tests. This was 

done because test fixture design and test setup might influence the fields inside the chamber and affect 
the test results. Although the susceptibility profiles developed in baseline tests were helpful in 
determining the frequencies to use during reliability testing and the approximate response to EM energy 
at those frequencies, testing was needed at the start of each reliability test to determine the appropriate 
RF power levels for the test. The placement of the test fixtures in the chamber remained the same for all 
the tests, but the location of the parts in the test fixtures (positions 1 through 50 or 51 through 100) was 

changed. 
The test conditions were as follows: The mode stirring paddle was set to turn at 1/4 RPM, The 

OP-271 op-amps were supplied with +7.5 volts and -7.5 volts, and the monitor board supply was 5.5 

volts. 
The complete set of data (compressed raw data plus other test data files) for the analog tests 

takes about 550 Mbytes of disk space. The complete report for analog test 1 is shown in appendix J. 
The reports for test periods 2, 3, and 4 for tests 3, 2, and 4 respectively are shown in appendices K, L, 
and M. A summary of each test has been made which condenses the data for each page to a single line, 
yet contains enough data to show how trends develop over time. These test data summaries are shown 
in Figures 8.4-1, 8.4-2, 8.4-3, and 8.4-4. A log of RF power levels was kept after the first test, and this 
data is also included in the last three summary reports. A report that is based on Figure 8.0-1 and 

summarizes the data even further is shown in Figure 8.4-5. 

8.5 Digital Reliability Testing 
Two test lots of digital test devices in two identical test fixtures were placed in the test chamber 

during each digital reliability test period. Each test lot was composed of 50 CD74ACT74E digital flip- 
flops (plastic package) and 50 CD54ACT74F3A digital flip-flops (ceramic package). Each test period 
was a minimum of 30 days long. One of the test lots of digital parts was in the chamber for all 4-test 

periods, and four other test lots were in the chamber for one 30-day period each. 
One digital device suffered an outright failure, the inability of its output to switch at high 

speed, during the testing. In addition, all the test devices suffered some degree of long term degradation 
as shown by changes in basic device parameters. A summary of results of device parameter testing is 

given in section 9. 
The 54/74ACT74 digital flip-flops require a single positive power supply voltages, two input 

signals, and high voltage levels on the "preset" and "clear" signal inputs in order to operate. 
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Average # Average Average 
Data End Date being file size instantaneous 
Page Mo. Day upset in Mbytes upset rate 

1 1 26 150 0.95 28 
2 1 27 150 0.96 29 
3 1 31 154 0.99 30 
4 2 2 155 1.07 32 
5 2 4 157 1.13 34 
6 2 6 155 1.15 35 
7 2 9 151 1.02 31 
8 2 15 148 1.01 30 
9 2 17 150 1.01 30 

10 2 20 156 1.19 36 
11 2 22 148 1.27 39 

Averages 152 32 

Figure 8.4-1: Test Data Summary for Analog Test #1 

Average # Average Average 
Data End Date being file size instantaneous RF 
Page Month Day upset in Mbytes upset rate power 

1 2 25 137 0.28 5.9 210 
2 2 27 133 0.30 6.6 210 
3 2 29 115 0.25 5.1 200 
4 3 2 109 0.24 4.7 200 
5 3 4 111 0.24 4.8 210 
6 3 6 120 0.26 5.3 210 
7 3 8 114 0.25 4.9 190 
8 3 11 132 0.30 6.5 230 
9 3 13 137 0.30 6.8 220 
10 3 15 134 0.29 6.3 220 
11 3 17 138 0.31 7.0 225 
12 3 19 138 0.31 6.9 230 
13 3 21 141 0.33 7.7 235 
14 3 23 143 0.33 7.8 235 
15 3 23 145 0.35 8.2 235 

Averages 130 6.3 

Figure 8.4-2: Test Data Summary for Analog Test #3, Test Period #2 
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Ave# File Average 

Data End Date being size instantaneous RF 

Page Mo. Day upset (Mbytes) upset rate power 

1 3 30 193 2.42 77.2 250 

2 4 1 194 2.33 74.4 240 

3 4 3 193 2.24 71.4 240 

4 4 6 194 2.31 73.8 250 

5 4 8 195 2.42 77.5 240 

6 4 10 194 2.56 81.8 260 

7 4 12 194 2.41 77.1 250 

8 4 14 194 2.42 77.2 250 

9 4 16 195 2.53 80.9 260 

10 4 19 195 2.55 81.6 250 

11 4 21 182 2.32 74.1 250 

12 4 23 196 2.51 80.2 260 

13 4 25 197 2.46 78.7 270 

14 4 27 196 2.42 77.3 250 

15 4 29 196 2.62 83.9 270 

Averages 194 78 

Figure 8.4-3: Test Data Summary for Analog Test #2, Test Period #3 

Ave# File Average 

Data End Date being size instantaneous RF 

Page Mo. Day upset (Mbytes) upset rate power 

1 5 8 189.0 0.80 23.4 350 

2 5 10 187.5 0.80 23.3 340 

3 5 12 189.6 0.93 27.7 350 

4 5 14 189.3 0.97 28.8 340 

5 5 16 189.9 0.95 28.3 340 

6 5 18 190.1 0.98 29.3 350 

7 5 20 190.2 1.00 30.0 360 

8 5 23 190.2 1.01 30.5 360 

9 5 25 190.4 1.05 31.6 350 

10 5 27 190.6 1.04 31.3 360 

11 5 28 190.7 1.04 31.4 360 

12 5 31 188.9 1.02 30.8 340 

13 6 2 190.9 1.06 32.0 355 

14 6 4 189.9 1.02 30.7 345 

15 6 5 190.1 1.01 30.3 340 

Averages 189.8 29.3 

Figure 8.4-4: Test Data Summary for Analog Test #4 Test Period #4 
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Test     Test      Start 
Period      #        Date 

1 
2 
3 
4 

1 
3 
2 
4 

1/23/96 
2/23/96 
3/28/96 
5/6/96 

Analog Reliability Tests 

Test      Test     Test Average Average 
Lot,       Lot,       Lot, Frequency      RF        Upset Upsets 

Pos 1     Pos 2   Bench (MHz)       Power      Rate per hour 
4A 
3A 
6A 
3A 

3A 
5A 
3A 
7A 

800 125 32 152 
1400 200 78 194 
800 250 6.3 130 
1400 375 29 190 

Test     Test      Start 
Period      # Date 

Ref.     7/3/96 

Analog Reference Test 
Test      Test      Test Average Average 
Lot,        Lot,       Lot, Frequency      RF        Upset Upsets 

Pos 1     Pos 2   Bench (MHz)       Power      Rate per hour 
8A N/A 0 0 0 

Figure 8.4-5: Analog Test Data Summary 
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The test conditions for the digital testing were as follows: The mode stirring paddle was set to 

turn at 1/4 RPM, The 54/74ACT74 flip-flops were supplied with +5.0 volts, and the monitor board 

supply was +5.0 volts. The input signals were created by a dual pulse generator such that the flip-flop 

will produce a pulse that is 500 microseconds long from 0 V to +5 V in amplitude. The RF signal had a 

pulse width of 1.2 microseconds and a period of 1.2 milliseconds. 
Because the raw data files are so large, they have been compressed for storage, but the other 

test data files have been stored as they were received from the computer. The complete set of data 

(compressed raw data plus other test data files) for the digital tests takes about 350 Mbytes of disk 

space. 
The complete report for digital test 5 is shown in appendix N. The reports for test periods 6, 7, 

and 8 for tests 7, 6, and 8 respectively are shown in appendices P, Q, and R. A summary of each test has 
been made which condenses the data for each page to a single line, yet contains enough data to show 
how trends develop over time. These test data summaries are shown in Figures 8.5-1, -2, -3, and -4. A 
log of RF power levels was kept, and this data is also included in the summary reports. A report that is 

based on Figure 8.0-1 and summarizes the data even further is shown in Figure 8.5-5. 

8.6 Thermal & Life Reliability Testing 
The purpose of thermal and life reliability testing was to operate analog test devices in high 

temperature Electromagnetic (EM) and non-EM environments to determine if the effects observed in 
prior EM testing are thermally related. Thermal testing refers to 2 or 4 test periods that the test devices 
were subjected to a high temperature low (ambient) EM environment. "Life" testing refers to the 2 test 
periods that the test devices were subjected to a high temperature EM environment inside the 
reverberation chamber. Analog test devices were chosen over digital test devices for the thermal and 

life testing for the following reasons: 
1. Because small parameter shifts seem to degrade operation of analog devices more than digital 

devices. 
2. Because the RF power level that is required to cause 50% of the population of test devices to upset 

was less for analog devices than it was for the digital devices. 
3. We felt that Parameters of analog devices would probably shift more with temperature than would 

parameters of digital devices. 
Two lots of analog test devices were placed in two analog test fixtures in a thermal chamber in 

a low (ambient) EM environment for two 30-day thermal test periods. The chamber temperature was 
maintained at 85° C (185° F) throughout the test, and the test devices were supplied with DC power and 

a test signal. The test devices were given a functional test at the end of each test. 
At the end of the second thermal test, one test lot continued in the non-EM thermal chamber for 

two more 30-day test periods. The second test lot was tested in the presence of EM radiation in the 
stirred mode reverberation for the third and fourth 30 day tests. Two more test lots, each containing 100 
fresh analog parts, were in the mode stirred chamber, one during the third test and one during the 
fourth, with the second test lot. The reverberation chamber was heated to 85° C for these tests. RF 
energy was added to the chamber and the stirrer was rotated at VA rpm as in the previous tests. 
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Data End Date Ave. # File Ave. RF 
Page Mo Day being 

upset 
size upset 

rate 
power 

1 6 9 197.8 0.48 9.5 200 
2 6 12 197.7 0.55 11.3 200 
3 6 14 194.2 0.59 12.2 200 
4 6 16 169.2 0.60 12.4 200 
5 6 18 162.1 0.60 12.4 200 
6 6 20 162.3 0.59 12.4 200 
7 6 22 162.7 0.61 12.7 200 
8 6 24 163.1 0.61 12.8 200 
9 6 26 162.3 0.60 12.6 200 
10 6 28 162.2 0.61 12.6 200 
11 6 30 163.5 0.60 12.5 200 
12 7 3 160.7 0.60 12.5 210 
13 7 5 160.2 0.60 12.5 200 
14 7 7 160.1 0.61 12.7 200 
15 7 8 160.4 0.61 12.7 210 

Average 169.2 12.2 201 

Figure 8.5-1: Test Data Summary for Digital Test #5 

Data End Date Ave. # File Ave. RF 
Page Mo Day being 

upset 
size 

(Mbytes) 
upset 
rate 

Power 

1 7 11 173 0.166 1.6 360 
2 7 13 172 0.159 1.5 360 
3 7 15 173 0.165 1.6 360 
4 7 17 175 0.166 1.7 380 
5 7 19 172 0.164 1.6 370 
6 7 21 170 0.162 1.6 360 
7 7 23 155 0.145 1.1 340 
8 7 25 153 0.141 1.0 350 
9 7 27 140 0.136 0.9 340 
10 7 30 142 0.137 0.9 360 
11 8 1 154 0.146 1.2 360 
12 8 3 148 0.142 1.0 360 
13 8 6 149 0.144 1.1 360 
14 8 8 157 0.149 1.2 370 
15 8 9 166 0.159 1.5 360 

Average 159.9 1.3 359.3 

Figure 8.5-2: Test Data Summary for Digital Test #7, Test Period #6 
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Data End Date Ave. # File Ave. RF 

Page Mo. Day being 
upset 

size 
(Mbytes) 

upset 
rate 

Power 

1 8 22 197.1 1.64 38.5 400 

2 8 24 197.0 1.57 36.9 400 

3 8 26 197.1 1.58 36.9 400 

4 8 28 197.3 1.62 37.9 400 

5 9 4 197.3 1.61 37.9 400 

6 9 6 197.5 1.66 39.1 420 

7 9 8 198.2 1.69 39.8 420 

8 9 10 198.0 1.67 39.3 430 

9 9 13 198.3 1.63 38.2 380 

10 9 15 199.5 2.12 50.4 380 

11 9 17 198.5 1.85 43.8 380 

12 9 19 197.5 1.54 36.1 400 

13 9 21 196.8 1.50 35.0 400 

14 9 23 
Average 

197.2 
197.7 

1.54 36.1 
39.0 

380 
399.3 

Figure 8.5-3: Test Data Summary for Digital Test #6, Test Period #7 

Data End Date Ave.# File Ave. RF 

Page Mo. Day being 
upset 

size 
(Mbytes) 

upset 
rate 

Power 

1 9 26 193.2 0.46 9.1 575 

2 9 28 194.9 0.52 10.4 720 

3 9 30 198.7 0.77 16.7 720 

4 10 2 197.5 0.65 13.7 825 

5 10 4 194.3 0.49 9.8 720 

6 10 6 193.9 0.43 8.2 720 

7 10 9 194.9 0.47 9.2 700 

8 10 11 197.2 0.54 11.1 650 

9 10 13 194.9 0.47 9.1 650 

10 10 15 194.8 0.49 9.8 700 

11 10 17 196.1 0.48 9.6 675 

12 10 19 195.1 0.48 9.6 750 

13 10 21 193.3 0.47 9.1 675 

14 10 23 193.9 0.46 8.9 675 

15 10 24 
Averaae 

192.3 
195.0 

0.45 8.7 
10.2 

720 
698 

Figure 8.5-4: Test Data Summary for Digital Test #8, Test Period #8 
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Digital Reliability Tests 

Test Test Average Average 
Test Test Start Lot, Lot, Frequency RF Upset Upsets 

Period # Date Pos. 1 Pos. 2 (MHz) Power Rate per hour 
5 5 6/7/96 4D 3D 900 200 12 169 
6 7 7/8/96 3D 5D 1700 400 36 198 
7 6 8/20/96 6D 3D 900 360 1.3 160 
8 8 9/24/96 3D 7D 1700 700 10 195 

Digital Reference Test 

Average Test Average 
Test Test Start Lot, Frequency RF Upset Upsets 

Period # Date Bench (MHz) Power Rate per hour 
Ref.       7/5/96 2D N/A 

Figure 8.5-5: Digital Test Data Summary 
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All of the test devices suffered long term degradation as shown by changes in basic device 

parameters, but the parameters of all the test devices stayed within the manufacturer's specification. The 

single lot of test devices that was in the thermal chamber for four test periods is a thermal "control 

group" for the devices tested in the EM environment. 
The thermal test was set up by placing two analog test fixtures, each populated with 50 

OP271FZ (ceramic) and 50 OP271GP (plastic) operational amplifiers, in the thermal chamber, which is 
simply an oven with reasonably fine thermostatic control. The test fixtures were connected to the power 

supplies and signal generators via test cables. The electrical connections for this test are shown in 
Figure 8.6-1. The fixtures were in simple wooden stands to keep them in the middle of the chamber and 
away from the metal chamber walls. The fixtures were placed in a vertical position and the "chip" sides 

of the test fixtures were facing away from the cable entrance into the chamber for ease in routing the 
cables. No data monitoring was performed during the thermal test. Following the end of the second 

thermal test, one of the test fixtures and its associated cable, was removed from the chamber. A 
photograph of the single board installation in the thermal chamber is shown in Figure 8.6-2. 

The difference between the test setup for the "life" test and that used in the analog reliability 

tests is that 1" of thermal insulation covered the roof of the reverberation chamber, and 2" of thermal 
insulation covered the outside walls and floor to minimize heat flow out of the chamber. A sheet of VT 
plywood was laid on top of the floor insulation to protect it from damage, and the test fixtures were 

placed on top of the plywood. 
With the thermal chamber set up and the temperature maintained at 85° C, the 200 analog test 

devices on two test fixtures were supplied with DC power and a square wave signal. At the end of 30 
days, the test devices were removed from the test fixtures, subjected to room temperature parametric 
testing, re-installed in the fixtures, and tested for a second 30 days. At the end of the second 30-day test, 
the devices were removed and subjected to three temperature parametric testing. One of the test fixtures 
with its 100 test devices was removed from thermal testing and moved into the life test. The remaining 
test fixtures and 100 test devices were put back in the chamber for the third test. The test devices were 
removed and subjected to another room temperature parametric test, and re-installed in the chamber for 
the fourth 30-day test. At the end of the last test, a three temperature parametric test was performed on 

the 100 test devices. 
Life testing was performed in the high temperature reverberation chamber for two 30-day test 

periods. The first life test included the test lot that was removed from the thermal test at the end of the 
second thermal test period and fresh lot of 100 analog test parts. These two lots of test devices were 
supplied with DC power and a square wave signal. They were subjected to 125 Watts of peak RF power 
at a 0.1% duty factor at 800 MHz in the reverberation chamber environment. The temperature in the 
chamber was maintained at 85° C for the test. The devices were removed from the test fixtures and 
tested at the end of the first life test. A second fresh lot of analog test devices plus the original lot from 
the thermal chamber were in the chamber for the second life test, which was conducted at 250 Watts of 
RF power, with all other test conditions remaining the same. These test devices were also subjected to 
parametric testing at the end of the test. The complete set of compressed data for the thermal and life 

tests takes about 550 Mbytes of disk space. 
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Pulse Generator 
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Power Supply + 7.5V 

Power Supply -7.5 V 

Power Supply 
+ 7.5V 

Power Supply 7.5 V 

Thermal Chamber 

Test Fixture #1 Test 
Fixture 
#2 

Figure 8.6-1: Block Diagram of Thermal Chamber Test Setup 
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Figure 8-6.2: Photograph of Single Test Fixture in Thermal Chamber 
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The complete report for the life test period 10 is shown in appendix S, and the report for life test period 

11 is shown in appendix T. A summary of each test has been made which condenses the data for each 
page to a single line, yet contains enough data to show how trends develop over time. These tests are 

shown in Figures 8.6-3 and -4. A log of RF power levels was kept after the first test and this data is also 

included in the last three summary reports. A report which is based on Figure 8.0-1 and which 
summarizes the data from the thermal and life test even further is shown in Figure 8.6-5. 

8.7 Wideband Reliability Testing 

One test lot of analog test devices in an analog test fixture and one test lot of digital test devices 
in a digital test fixture were placed in the mode-stirred chamber for one 30-day test period. The 

chamber temperature was maintained at room temperature (approximately 72° F), and the test devices 

were supplied with DC power and test signals. The analog test lot was composed of 50 OP-271GP 

operational amplifiers (plastic package) and 50 OP-271FZ operational amplifiers (ceramic package) and 

the digital test lot was composed of 50 74ACT74E flip-flops (plastic package) and 50 54ACT74F3A 
flip-flops (ceramic package). 

In the reliability testing performed to date, testing below 2 GHz caused the test devices to 
experience soft failures or upsets when exposed to EM radiation, and we found that the upset rate as 
well as the number of devices experiencing upset increased with increasing EM radiated power. In 
baseline testing performed at a number of discrete frequencies between 2 and 18 GHz we did not detect 
that any of the test devices had experienced any upsets. In the high frequency part of the wideband 
testing, we wanted to subject the test devices to high levels of EM radiation and see if the device 
parameters were affected even though there might be an absence of any upsets. Sweep testing between 
8 and 18 GHz validated previous test data, in that no upsets occurred. Sweep testing performed between 
4 and 8 GHz yielded a number of upsets, which occurred mainly between 5 and 6 GHz. These upsets 
occurred at a lower rate than would occur below 2 GHz. There were also upsets in wideband tests 
performed between 2 and 4 GHz, although this was also at a lower rate than below 2 GHz. 

In this as in other tests, the test devices suffered long term degradation as shown by changes in 
basic device parameters. No devices suffered outright failures during the wideband reliability tests. A 
summary of results of the device parameter testing is given in section 9. 

The purpose of wideband reliability testing was to subject the test devices to an 
Electromagnetic (EM) environment over a wide frequency range to determine if the effects in addition 
to those observed in prior EM testing can be found. The test schedule is shown in Figure 8.7-1. 
Wideband testing was performed in the reverberation chamber for one 30-day test period. The analog 
test devices were supplied with +7.5 V and -7.5 V DC power and a 0 to 5 volt 1 KHz square wave 
signal. The digital test devices were supplied with +5.0 V DC, a 0.8 V to 2.0 V square wave "D" input 

signal, and a 0.8 V to 2.0 V data clock signal. The "D" and clock signals, which have been properly 
timed by the pulse generator, cause the "D" flip-flop to produce a square wave output signal which is 
similar to the square wave output signal produced by the analog test devices. The RF equipment was set 
up to sweep from 8 to 18 GHz using the amplifier plug-in that covered that frequency. A short pre-test 
was run to set up the amplifier and determine the power level for the test. As noted previously, no test 
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Data End Date Ave# File Ave RF 

Page Mo Day being size upset power 

upset (Mbytes) rate 

1 11 14 125 0.90 20 125 

2 11 21 128 0.84 19 125 

3 11 23 140 1.07 24 190 

4 11 25 135 0.95 21 190 

5 11 28 112 0.74 16 125 

6 11 30 120 0.86 19 125 

7 12 3 119 0.87 19 125 

8 12 5 122 0.90 20 125 

9 12 7 121 0.90 20 125 

10 12 9 123 0.91 20 125 

11 12 11 125 0.90 20 125 

12 12 13 124 0.92 21 125 

Average 125 20.0 136 

Figure 8.6-3: Test Data Summary for Test # 10 

Data End Date Ave# File Ave RF 

Page Mo Day being size upset power 

upset rate 

1 12 15 190.7 2.67 85.8 250 

2 12 17 189.2 2.54 81.3 250 

3 12 19 187.4 2.48 79.3 250 

4 12 22 187.6 2.43 77.6 250 

5 12 24 187.5 2.45 78.3 250 

6 12 26 193.6 2.42 77.2 260 

7 12 30 195.1 2.53 81.0 250 

8 1 195.1 2.53 80.9 250 

9 3 194.6 2.52 80.5 260 

10 5 194.9 2.36 75.5 260 

11 7 188.4 2.43 77.8 260 

12 9 181.4 2.42 77.3 260 

13 14 180.4 2.37 75.7 250 

14 16 178.5 2.31 73.7 260 

15 16 179.9 2.30 73.3 260 

Average 188.3 78.3 - 

Figure 8.6-4: Test Data Summary for Test # 11 
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Thermal Test 
Test Test Average Average 

Test Test Start Lot, Lot, Frequency RF Upset Upsets 
Period # Date Pos. 1 Pos. 2 (MHz) Power Rate per hour 

7 9a 9/11/96 9A 10A N/A 0 0 0 
8 9b 10/11/96 10A 9A N/A 0 0 0 
9 9c 11/12/96 9B N/A 0 0 0 

10 9d 12/16/96 9B N/A 0 0 0 

Life Test 
Test Test Average Average 

Test Test Start Lot, Lot, Frequency RF Upset Upsets 
Period # Date Pos. 1 Pos. 2 (MHz) Power Rate per hour 

9 10 11/12/96 11A 10A 800 136 125 20 
10 11 12/13/96 10A 12A 800 255 188 78 

Figure 8.6-5: Thermal and Life Test Data Summary 
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Freq Sweep Paddle RF 

Day# Date Day day GHz Rate Speed Power Notes 

359 17-Jan-97 Fri 0 8 to 18 1 S 0.25 140 W Start test 12 

360 18-Jan-97 Sat 1 8 to 18 140 W 

361 19-Jan-97 Sun 2 8 to 18 140 W 

362 20-Jan-97 Mon 3 8 to 18 3S 0.5 140 W 

363 21-Jan-97 Tue 4 8 to 18 140 W 

364 22-Jan-97 Wed 5 8 to 18 0.1 S 1 140 W 

365 23-Jan-97 Thur 6 8 to 18 140 W 

366 24-Jan-97 Fri 7 4 to 8 10S 0.25 300 W 

367 25-Jan-97 Sat 8 4 to 8 300 W RF Power Off 

368 26-Jan-97 Sun 9 4 to 8 300 W RF Power Off 

369 27-Jan-97 Mon 10 4 to 8 3S 0.5 300 W 

370 28-Jan-97 Tue 11 4 to 8 300 W RF Power Off 

371 29-Jan-97 Wed 12 4 to 8 0.1 S 1 300 W 

372 30-Jan-97 Thur 13 4 to 8 300 W 

373 31-Jan-97 Fri 14 4 to 8 10S 0.25 300 W 

374 1-Feb-97 Sat 15 4 to 8 300 W RF Power Off 

375 2-Feb-97 Sun 16 4 to 8 300 W RF Power Off 

376 3-Feb-97 Mon 17 4 to 8 300 W 

377 4-Feb-97 Tue 18 2 to 4 10S 0.25 1000W 

378 5-Feb-97 Wed 19 2 to 4 3S 0.5 1000W 

379 6-Feb-97 Thur 20 2 to 4 1000W 

380 7-Feb-97 Fri 21 2 to 4 0.1 S 1 1000W 

381 8-Feb-97 Sat 22 2 to 4 1000W 

382 9-Feb-97 Sun 23 2 to 4 1000W 

383 10-Feb-97 Mon 24 2 to 4 10S 0.25 1000W 

384 11-Feb-97 Tue 250 W. Remove & Test Parts 

385 12-Feb-97 Wed 25 1 to 2 10S 0.25 250 W. Re-start Test. 

386 13-Feb-97 Thur 26 1 to 2 3S 0.5 500 W. 

387 14-Feb-97 Fri 27 1 to 2 0.1 S 1 500 W. 

388 15-Feb-97 Sat 28 1 to 2 500 W. 

389 16-Feb-97 Sun 29 1 to 2 500 W. 

390 17-Feb-97 Mon 30 0.7 to 1 10S 0.25 500 W. 

391 18-Feb-97 Tue 31 0.7 to 1 3S 0.5 500 W. 

392 19-Feb-97 Wed 32 0.7 to 1 0.1 S 1 500 W. End test 12 

Figure 8.7-1: Wideband Test Schedule 
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devices were upset between 8 and 18 GHz, so the RF power was set at the highest RF power the pulse 
power amplifier would produce. The devices were tested at three different frequency sweep rates and 
three different mode stirrer paddle rotation rates. The frequency was changed to 4 to 8 GHz, the 

amplifier plug-in was changed, and this procedure was repeated until all the frequency bands were 
covered. After wideband testing was performed from 2 to 18 GHz, the devices were removed from the 

test fixtures and subjected to room temperature parametric testing. The test devices were re-installed in 
the test fixtures and wideband testing from 700 MHz to 2 GHz was performed. These test devices were 

removed again from the test fixtures and subjected to three temperature parametric testing. The raw 
data files have been compressed for storage, but the other test data files have been stored just as they 

were received from the computer. The complete set of compressed data for the wideband test takes 

about 125 Mbytes of disk space. The complete report for the wideband test period 11 is shown in 

appendix U. A summary of this test, sorted by frequency band, the sweep rate, and stirrer rpm is shown 
in Figure 8.7-2. 

8.8 Extended Reliability Testing 

Following the formal reliability tests, time was still available before the end of the contract to 
perform more reliability testing. Because of our desire to obtain the results of additional testing, we 
received the approval of the Air Force program office and proceeded with the testing. During the 
extended testing, not much upset data was taken in order to keep costs to a minimum. However, 
parametric testing and analysis were done following the extended testing, and the results of the analysis 
are reported in section 3.2. The testing included radiated electromagnetic testing of analog and digital 
parts from lots 3A, 6A, 3D, and 6D. The placement of parts for this testing is shown in Figure 8.8-1. It 
also included control lot testing in a low (ambient) electromagnetic environment of analog test lot 3A 
and digital test lot 6D. The additional radiated part testing contributed 0.87 million device test hours to 
the experience database and the control group part testing added another 0.76 million device test hours, 
or 1.6 additional device test hours. One digital plastic part failed the functional test at the end of the 
extended reliability test, which makes a total of 2 outright failures and 3 specification failures during 
the total testing. 

9.0 POST RELIABILITY ELECTRICAL ACCEPTANCE TEST RESULTS 

The purpose of reliability testing was to operate analog and digital test devices in an 
Electromagnetic (EM) environment, in a variety of test situations, to determine if there are short and 
long term effects associated with EM exposure effects over the frequency range of 700 MHz to 18 
GHz. 

Before and after each test of the reliability tests, the analog and digital test devices were 
subjected to electrical acceptance (parametric) testing as described in section 8.0, Electrical Acceptance 
Testing. This included all the test devices subjected to the EM exposure reliability testing, plus the 
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Ave# Ave Ave Sweep 

End Date being File upset Frequency RF Stirrer Rate 

Mo. Day upset size rate Start Stop power rpm (seconds) 

20 0 0.10 0 8 18 50 W 0.25 1 

22 0 0.10 0 8 18 50 W 0.5 3 

24 0 0.10 0 8 18 50 W 1 0.1 

27 94 0.25 5 4 8 150 W 0.25 10 

29 97 0.43 11 4 8 150 W 0.5 3 

2 4 88 0.36 9 4 8 150 W 1 0.1 

2 5 183 0.95 28 2 4 750 W 0.25 10 

2 7 185 1.91 60 2 4 750 W 0.5 3 

2 10 176 2.14 68 2 4 750 W 1 0.1 

2 11 169 0.89 26 2 4 750 W 0.25 10 

2 13 197 1.26 39 1 2 500 W 0.25 10 

2 14 198 2.18 69 1 2 500 W 0.5 3 

2 17 198 3.39 110 1 2 500 W 1 0.1 

2 18 196 1.40 43 0.7 0.95 150 W 0.25 10 

2 19 138 1.76 55 0.7 0.95 150 W 0.5 3 

2 20 134 4.14 135 0.7 0.95 150 W 1 0.1 

Figure 8.7-2: Test Data Summary for Test Period # 11 
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Stirred mode chamber test position 1 (East) 
Test Test Socket Board Lot 

Period # numbers Number Number Serial numbers 
21 21 1 to 25 A2 3A 4251 to 4275 
21 21 26 to 50 A2 6A 4351 to 4375 
21 21 51 to 75 A2 3A 3251 to 3275 
21 21 76 to 100 A2 6A 3351 to 3375 
22 24 1 to 25 A2 3A 3251 to 3275 
22 24 26 to 50 A2 6A 3351 to 3375 
22 24 51 to 75 A2 3A 4251 to 4275 
22 24 76 to 100 A2 6A 4351 to 4375 

Stirred mode chamber test position 2 (West) 
Test Test Socket Board Lot 

Period # numbers Number Number Serial numbers 
21 22 1 to 25 D1 3D 2051 to 2075 
21 22 26 to 50 D1 6D 2251 to 2275 
21 22 51 to 75 D1 3D 1051 to 1075 
21 22 76 to 100 D1 6D 1251 to 1275 
22 25 1 to 25 D1 3D 1051 to 1075 
22 25 26 to 50 D1 6D 1251 to 1275 
22 25 51 to 75 D1 3D 2051 to 2075 
22 25 76 to 100 D1 6D 2251 to 2275 

Reference test | 
Test Test Socket Board Lot 

Period # numbers Number Number Serial numbers 
21 23 1 to 50 A3 8A 3401 to 3450 
21 23 51 to 100 A3 8A 4401 to 4450 
21 23 1 to 50 D3 2D 2151 to 2200 
21 23 51 to 100 D3 2D 1151 to 1200 
22 26 1 to 50 A3 8A 4401 to 4450 
22 26 51 to 100 A3 8A 3401 to 3450 
22 26 1 to 50 D3 2D 1151 to 1200 
22 26 51 to 100 D3 2D 2151 to 2200 

Figure 8.8-1: Test Parts Involved in Extended Testing 
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devices involved in the analog and digital reference tests. The test engineer reviewed the electrical test 

data and submitted summary descriptions of the data. 
In all tests, including the reference tests, the test devices suffered degradation as shown by 

changes in basic device parameters. In general, the parameters of devices exposed to an EM 
environment changed more than did the parameters of the reference parts. However, in many cases the 
differences are not large, nor is it obvious which parameter shifts are significant and which are not. But 

what we do know is that device parameters did change in the presence of EM energy. An analysis of the 

test results was given in section 3. 

9.1 Analog Post-Reliability Electrical Acceptance Test Results 
The results of the analog tests are presented in tabular form in Figure 9.1-la and 9.1-lb. The 

test results of the control group are listed first, then those of the test lots exposed to EM energy, so that 
differences in test results can be compared with each other. For convenience, the results are sorted by 
test temperature and device type. Test lot 3A was tested following each of the four tests, but only test 1 
and test 4 results are presented, because many of the parameters stabilized somewhat during the 
intermediate tests, and these two tests seem to contain the most significant data. The lot 3A testing 
following test period 1 was performed only at room temperature. An analysis of these test results is 
presented in paragraph 3.1. It should be noted that part 3223 (plastic) failed the power supply rejection 
ratio test at -40 C, and parts 4217 and 4224 (ceramic) failed the input offset voltage specification at 
room temperature. There were no specification failures for the analog control group. 

9.2 Digital Post-Reliability Electrical Acceptance Test Results 
The results of the digital tests are presented in tabular form in Figure 9.2-la, 9.2-lb, 9.2-lc, and 

9.2-ld. The test results of the control group are listed first, then those of the test lots exposed to EM 
energy. For convenience, the results are sorted by test temperature and device type. Test lot 3D was 
tested following each of the 4 digital tests, but only the results of the final test are reported. An analysis 
of these test results is presented in paragraph 3.1. Part number 2053 in test lot 3D failed the V0H and 

VOL tests (output would not transition between high and low). 

9.3 Thermal and Life Post-Reliability Electrical Acceptance Test Results 
The results of the thermal and life tests are presented in tabular form in Figure 9.3-la and 9.3- 

lb. The test results of the thermal test lots are listed first, which is followed by the results from the test 
lots exposed to EM energy. For convenience, the results are sorted by test temperature and device type. 
Test lot 9A was subjected to four 30-day tests in the thermal chamber in a low EM environment. Test 
lot 9A is the "control" group for the other thermal and life test lots. Test lot 10A was subjected to two 
30-day tests in the thermal chamber in a low (ambient) EM environment and two 30 day tests in the 
thermal reverberation chamber while being subjected to EM energy. Test lots 11A and 12A were 
subjected to one 30-day test period each while being subjected to EM energy in the thermal 

reverberation chamber. 
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Plastic, -40C 

10 

PSRR 
ICC/IEE 

VIO 
MB 
no 

Gain 
Slew rate 

CMRR 
VOP 
GBW 

Plastic, +25C 

19 
20 

PSRR 
ICC/IEE 

VIO 
MB 
MO 

Gain 

Slew rate 
CMRR 
VOP 
GBW 

Plastic, +85C 

29 
30 

PSRR 
ICC/IEE 

VIO 

Test Lot 8A, Analog Control Group 
+/- 300 nV/V 

+3 to +9% (most +4%), 6 parts decreased 
+/-40uVtyp, 3426 +80uV 
some>+/-1nA but drift toward 0A 
some +/- 1nA, 3423 +10nA 
all showed compressive decrease 
+2 to +10% (prop to ICC), 6 parts decreased 
few with hi initial values decreased 
very little change 
+0 to +2% (prop to ICC) 

+/- 300 nV/V 
+1 to +3% 
+/-20uV, tight distribution 

2prts,+500pA; most -.5 to -1 nA. 
+/-400pA max 

13 parts big compr deer; rest normal deer 
+1 to +4% (prop to ICC) 

few with hi initial values decreased 
very little change 
very little change 

+/- 300 nV/V 
0 to +2% typ, 6 parts small decrease 

MB 
IIO 

Gain 
Slew rate 

CMRR 
VOP 
GBW 

very little change 

Ceramic, -40C 
0 to +1.5% 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

PSRR 
ICC/IEE 

VIO 
MB 
IIO 

Gain 
Slew rate 

CMRR 
VOP 
GBW 

Ceramic, +25C 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

PSRR 
ICC/IEE 

VIO 
IIB 

+/- 25uV typ, 3 parts > +50 uV 
+/- 500 to 1000 pA max 
+/-500pA max 

fluctuated a bit 
Oto+3%, Correlated to ICC 
lew with hi initial values decreased 

- 300 nV/V 
+2 to +4% typ, 5 parts deer or 0 
+/-50uV typ; 3 parts > 100 uV 
12 parts > +/-1 nA but drift toward 0A 
13 parts > +/-1 nA but drift toward 0A 

both + and -, no trend 
+3 to +5% (prop lo ICC), 5 parts deer 
few with hi initial values decreased 
very little change 
+1 to 2% 

+/- 300 nV/V 
+0.5 lo +2%, 13 parts no change 
+/-20uV typ 

IIO 
Gain 

Slew rate 
CMRR 
VOP 
GBW 

Ceramic, +85C 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

PSRR 
ICC/IEE 

VIO 
IIB 
IIO 

Gain 
Slew rate 
CMRR 
VOP 
GBW 

+/-200pA max 
+/-200pA max 
both + and - small changes. No compression 

■1 to +3% (prop to ICC), 13 parts no change 
few with hi initial values decreased 
very little change 
small incr, correlated to ICC 

+/- 200 nV/V 
+0.5 to +2%, 
+/-20uV typ; 4439 +50 uV 
+/--200pA typ, few at +/-500pA 
+/-200pA typ, few at +/-400pA 
fluctuated a bit 

i-1 to +3% (prop to ICC) 
Few with hi initial decreased 
very little change 
+1 to 2% 

Test Lot 3A, Test 1 (1 Temp Test Only) 

+/- 200 nVA/ 
+1 to +2.5% 
+/-30uV typ 

most increased, +1.5 nA max 
+/- 2.0 nA max 

all showed compressive decrease 
+1.5 to +3% (prop to ICC) 

many with hi initial values decreased 
very little change 
+1 to +2% (prop to ICC) 

Test Lot 3A, Test 4 
+/- 400 nV/V 

+/-1% typ, 12 parts deer (-2 to -6%) 
+/- 40uV typ; 4 parts +/-50 to +/-90uV 
16 parts +1 to +3nA, 7 parts -1 lo -6nA 
25 parts > +/-1 nA most drift to 0A 
8 parts incr; rest compressive deer 
+/- 2% typ, 10 parts deer (-2 to -8%) 

many with hi initial values decreased 
very little change 
+0 to +1.5%. 11 parts deer 

+/- 300 nVA/ 
+1.5 to+3% 
+/-30uV typ 

9 parts +/-1 to +/- 2nA 

16 parts > +/-1 nA but drift toward 0A 
3273 unstable, rest compressive deer 
+1.5 to+4% (prop to ICC) 

many with hi initial values decreased 
very little change 
+0 to +2% (prop to ICC) 

+/- 300 nV/V 
+2 to +4% 
+/- 40uV typ; 3276 +88uV, 3285 +59uV 
12 parts+/-1 to+/-2nA 
18 parts > +/-1nA but drift toward 0A 
fluctuated a bit 
+2 to +4% 

many with hi initial values decreased 
very little change 

all showed compr decrease 

10 parts -10 to -12%, rest < +/- 4% 
few with hi initial values decreased 

+/- 500 nV/V 
+1 to +2.5%, 10 parts deer (-5%) 
+/-20uV typ 
17 parts >+/-1nA 
17 parts > -1nA drift toward 0A 

+1 to +2%; 10 parts deer (-6%) 
17 parts with hi init vals decreased 
very little change 
+1 to +2%, 10 parts deer (-2%) 

+/-1% 

+/- 400 nV/V, 4264 -811 nV/V 
5 parts -2% to -9%, 3 parts incr 

4251 +160uV, 5 parts-+/- 70uV 
IP parts+/-1 to+/-4nA 
16 parts+/-1 to+/-6nA 
2 parts incr, rest compr deer 

couple-0.5 to-1% 
10 parts -5%, rest < +/■ 1% 

+/- 400 nV/V 
+1 to 4%; 10 prts deer (-5 to -6%) 

+/-35uV typ 
+/-300pA typ, 15 parts > +/-1 nA 
17 parts > +/-1nA but drift toward 0A 

4 parts net incr; rest compr deer 
+2 to 4%; 10 prts deer (-6 to -8%) 

17 parts with hi init vals decreased 
very little change 

+0 to 2%; 10 prts deer (-3.5%) 

+/- 500 nV/V 
+2 to 4%; 10 prts deer (-4 to -6%) 

+/- 30uV typ; 5 parts +/-50 to +/-90uV 
+/- 400 pA typ; 16 parts -1 to -2 nA 
16 parts > +/-1nA but drift toward 0A 

Fluctuated a bit 
+2 to 4%; 10 prts deer (-6 to -8%) 

17 parts with hi init vals decreased 
very little change 
+/-1%, 10 parts deer (-3 to -4%) 
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Test Lot 4A, Test 1 Test Lot 5A, Test 3, (Test Period 2) Test Lot 6A. Test 2, (Test Per 3) Test Lot 7A, Test Period 4 

Plastic, -40C 
1 +/- 500 nV/V, 3223 failed spec Several +1 to +3 uV/V (related to IIB) very little chanqe +/- 300 nV/V 

2 +1 to +4%, 25 parts deer or 0 +2 to +5%, 3350 deer +1 to +9%, wide distribution +3 to +5% typ, 4 parts deer 

3 +/-60uV typ (many > +/- 50uV) +/- 40 uV typ; 3339 +60uV +/- 50uV typ, 2 parts > +50uV +/- 50uV typ 

4 many -1 to -4 nA but drift toward 0A several shift up to +/- 8.0 nA few parts shift > +/-1 nA +/- 3 nA typ, few up to +/- 7 nA 

5 5 parts > +/- 6 nA, rest +/- 2nA several shift up to +/- 5.0 nA 1 part > +/-1 nA +/- 2 nA typ, few up to +/- 8 nA 

6 1 part incr; rest compr deer 3 parts incr; rest compr deer drop, exc 3 prts with sm incr. 3025 incr; rest compr deer 

7 +2 to +10%, 25 parts < +2% +3 to +5%, 3350 deer (-5%) Proportional to ICC/IEE +3 to +7%, 6 parts deer 

R few with hi initial values decreased very little change 3387 big deer, rest no change Few with hi initial decreased 

9 very little change very little chanqe. very little chanqe very little chanqe 

10 +0 to +3%, tracked ICC +1 to +2% +1 to 2% small increase, 8 parts deer 

Plastic, +25C 

11 +/- 400 nV/V +/- 300 nV/V +/- 300 nV/V +/- 250 nV/V 

12 +1.5 to+2.5%, 3250-2% +1.5 to +2.5%, 3350 deer 0 to +2% typ, 6 parts deer +1 % typ, 8 parts deer (-2%) 

13 +/-25uV typ +/-25uV typ +/-30uV typ +/-15uVtyp 

14 6 parts > +/-1nA but drift toward 0A +/-500pA max -100 to -500 pA -200 to -1000 pA; 2 parts incr 

15 5 parts > +/- 3 nA, rest +/- 2nA +/-400pA max +/-200pA max +/-350pA max 

16 2 parts incr; rest compr deer 2 parts incr; rest compr deer 7 parts incr; rest compr deer few small incr; rest compr deer 

17 +7 to +8%, 3250 +3% +2 to +3%, 3350 decreased +1 to 3%, 6 parts deer or 0 +1 to +2% typ, 8 parts deer (-2%) 

18 very little chanqe few with hi initial values decreased very little chanqe Few with hi initial decreased 

19 very little chanqe very little chanqe very little chanqe very little change 

20 +3 to +4%, 3250 +1.5% small increase, 3350 decreased Oto +1% all parts -1%, all parts 

Plastic, +85C 

21 +/- 350 nV/V +/- 300 nV/V +/- 300 nV/V +/- 300 nV/V 

22 +1to +2.5%, 3250 -1%, 2 parts 0 +1 to +2%, 3350 deer, 3325 +9% +1 to +2% typ, 2 parts deer +1 to +2% typ, 8 parts deer 

23 +/- 40 uV typ; 3243 +53uV +/-25uV typ, 3301 -55 uV +/-30uV typ, a few > +50 uV +/-30uV tvp 

24 some +/-1 to +/-2nA drift toward 0A +/-600pA typ, 3325 +1.6nA -100 to-700 pA -300 to -700 pA 

25 all +/-1 to +/-4 nA +/-500pA max +/-500pA max +/-300pA max 

26 fluctuated a bit fluctuated, no trends fluctuated a bit fluctuated a bit 

27 +1 to +4%, 17 parts +7%, 3250 -0.5% +2 to +3%, 3350 deer, 3325 +18% +1.5 to+3% all parts +2 to +3% typ, 8 parts deer or 0 

28 few with hi initial values increased very little change few with hi initial values deer Few with hi initial decreased 

29 very little chanqe very little chanqe very little chanqe very little change 

30 +0 to +2%, 17 parts +3 to +4% small gain typ, 2 deer, 3325 +13% sm incr, all parts small incr, 8 parts deer 

Ceramic, -40C 
31 +/- 500 nV/V, 2 parts +700 nV/V +/- 400 nV/V, 2 parts -600 nV/V +/- 300 nV/V +/- 600 nV/V 

32 18 parts +/-1 to +/-4%, rest < +/-1% +1 to 6%; 8 prts deer (-1 to -8%) +1 to +5% typ, 5 parts deer +1 to +2%, 12 small deer, 6 big deer 

33 +/- 40uV; 4214 +69uV, 4235 +121uV +/-40UV typ, 7 parts +/- 70uV 5 parts > +/- 50 uV 4001 +139 uV, several +/-50 to 100uV 

34 +/-700pA max +/-300pA typ, 1 part > 1 nA several > +/-1 nA several > +/- 2nA, 4037 -6nA 

35 +/-400pA typ, 2 parts +700 pA +/-300pA typ, few parts > +/-1 nA several > +/-1 nA several > +/- 2nA, 4049 -6nA 

36 many small incr; rest compr deer fluctuated widely, no trends values unstable 12 parts incr; rest compr deer 

37 +/-2%, 8 parts with +/- 5% shifts +2 to +8%, many < +1%, 6 parts deer +2 to +10%, 5 parts deer -10% to +7% prop to ICC 

38 few with hi initial values decreased few with hi initial values decreased few with hi initial values deer very little chanqe 

39 very little chanqe very little chanqe very little chanqe very little chanqe 

40 +1 to +2.5% +1 to +2%, 8 parts deer +1%, 5 parts deer Proportional to ICC 

Ceramic, +25C 
41 +/- 500 nV/V, 4240 +700 nV/V +/- 500 nV/V +/- 300 nV/V +/- 500 nV/V 

42 +1.5 to 3.5%; 2 prts deer +0.5 to 1.5%; 4 prts deer very little chanqe +1 to +2.5%, 15 parts deer or 0 

43 +/-25uV, 4217*4224 failed spec +/-1 OuV typ, very tight distribution +/-20uV typ, very tight distrib +/-20uV typ, very tiqht distribution 

44 +/-300pA max +/-500pA max +/-1 nA max +/-500pA max 

45 +/-250pA max +/-500pA max +/-1 nA max +/-200pA max 

46 all showed compr decrease 2 parts incr, rest compr deer divergent 4022 incr; rest compr deer 

47 +2 to 4%; 2 prts deer +1 to 2%; 4 prts deer (-5%) very little chanqe +2%, 15 parts deer (0 to -7%) 

48 few with hi initial values decreased very little change very little change very little chanqe 

49 very little change very little change very little change very little chanqe 

50 +1.5 to 3%: 2 orts deer small increase, 4 prts small deer very little chanqe sm deer; correlated to ICC 

Ceramic, +85C 

51 +/- 500 nV/V +/- 600 nV/V +/- 300 nV/V +/- 500 nV/V 

5? +1.5 to 3.5%; 2 prts deer +1 to 2%; 4 prts decr^6%) +0.5 to 2% typ, 3 parts deer +1 to +2.5%, 11 parts deer or 0 

53 +/-40uV typ, 4 parts +/- 50uV +/-40uV typ, several up to +/- 60uV 6 parts > +/- 50 uV +/-30uV typ, 2 parts +/- 60uV 

54 +/-300pA max +/-300pA max +/-400pA max +/-300pA max 

55 +/-350pA,4228 + 1nA +/-300pA max +/-600pA max +/-300pA max 

56 Fluctuated a bit Fluctuated a lot Fluctuated a lot Fluctuated a lot 

57 +2 to 4%; 2 prts deer +1 to 3%; 4 prts deer +1 to 2%; 3 with low ICC +0.5% +2%, 11 parts deer (0 to -6%) 

58 few with hi initial values incr or deer 2 parts biq incr, rest no change very little change Few with hi initial decreased 

59 very little change very little chanqe very little change very little change 

60 +1 to +2%, 2 parts at 0 small increase, 4 parts small deer small increase little chanqe, 11 parts small deer 

Figure 9.1-1b: Summary of Analog Parametric Test Results 
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Plastic, -40 C Test Lot 80, Control Group Test Lot 4D Test Lot 5D 
ML Few inputs at 1 nA Several inputs > +/-10 nA Few inputs at 1 to 10 nA 
IIH drift toward 0.2 to 0.4 nA, few at +10 

nA 
drift toward 0.4 nA. Many inputs > +/- 
100 nA 

drift toward 0.4 nA. Several inputs 
100 nA 

>+/- 

VIH(CLK) moderate shift at 5.5V moderate shift at 5.5V med-large drop at 5.5V   VIH(DAT) Little chanqe Little chanqe Little chanqe 
VIH(CLR) large drop related to VCC large shifts at 5.5V larqe drop related to VCC 
VIH(PRE) larqe drop related to VCC med-hiqh drop related to VCC larqe drop related to VCC 
VIL(CLK) Little chanqe Little chanqe Little chanqe 
VIL(DAT) Little chanqe Little chanqe Little chanqe 
VIL(CLR) Little chanqe moderate drop at all VCC small drop at all VCC 
VIL(PRE) moderate shift at 5.5V Little chanqe small drop at all VCC 

VOH Little chanqe 2 parts had larqer than normal shift 1 part dropped more than normal 
VOL Little chanqe 2 parts had larqer than normal shift Little chanqe 
ICC drift toward 100 nA no drift, +/- 1uA with no pattern drift toward 100nA 

Small Shift TO, T2, T5, T7, T9, T10, T11, T15 T2,T5,T10,T11,T15,T17 T5 
Large Shift T16 T14.T16 T11.T15 

Step Inc T18 T18,T19,T22,T25 ' T18,T21,T23,T25 
Step Dec T19,T24,T25 T20 
2 Value T24 T19,T20,T24 

Misc T21 few step increases 
Plastic, +25 C Test Lot 8D, Control Group Test Lot 4D Test Lot 5D 

IIL AII0A AIIOA AIIOA 
IIH drift toward 0.2 to 0.4 nA drift toward 0.2 to 0.4 nA drift toward 0.2 to 0.4 nA 

VIH(CLK) moderate shift 5.5V moderate shift 5.5V moderate drop at 5.5V 
VIH(DAT) Little chanqe Little chanqe Little chanqe 
VIH(CLR) larqe shift 5.5V (most increase) larqe drop at 5.5V larqe drop related to VCC 
VIH(PRE) med-larqe drop related to VCC med-larqe drop related to VCC large drop related to VCC 
VIL(CLK) Little chanqe Little chanqe Little chanqe 
VIL(DAT) Little chanqe Little chanqe Little change 
VIL(CLR) Little chanqe moderate shift at all VCC Little chanqe   VIL(PRE) Little chanqe Little chanqe Little chanae 

VOH Little chanqe Little chanqe (1 hiqher than norm) Little chanae (1 hiaher than normt 
VOL Little chanqe (1 hiqher than norm) Little chanqe Little chanae (1 hiaher than norm) 
ICC drift toward 100 nA small increase No pattern 

Small Shift T0,T2,T9,T10,T11,T14 T2, T11.T14, T16 TO, T2, T5 
Large Shift T15 T11.T14-17 

Step Inc None T21.T23, T25 T25 
Step Dec T21-25 T18.T20 T18.T22-24 
2 Value T18, T20 T20, T21 

Misc T16 & 17 had 1 part with larqe drop 
Plastic, +85 C Test Lot 8D, Control Group Test Lot 4D Test Lot 5D 

IIL All at OA All at OA All at OA 
IIH drift toward 0.2 to 0.4 nA drift toward 0.2 to 0.4 nA drift toward 0.2 to 0.4 nA 

VIH(CLK) Little chanqe Little chanqe Little chanqe 
VIH(DAT) Little chanqe Little chanqe Little change 
VIH(CLR) large drop related to VCC larqe drop related to VCC larqe drop related to VCC 
VIH(PRE) Med-large drop at all VCC medium shift at 5.5V Med-larqe drop related to VCC 
VIL(CLK) Little chanqe Little chanqe tew parts with small drop 
VIL(DAT) Little chanqe Little chanqe Little chanqe 
VIL(CLR) Little chanqe Little chanqe Jttle chanqe 
VIL(PRE) Little chanqe modest drop at 5.5V Jttle chanqe 

VOH Little chanqe Little chanqe several dropped more than normal 
VOL Little chanqe Little chanqe several increased more than norm 
ICC No pattern No pattern Mo pattern 

Small Shift T2, T7,T10,T11,T14,T16 T2,T6,T11,T13,T15,T17 T15 
Larqe Shift T15 T14, T16 T5,T11,T14 

Step Inc T21, T23, T25 T19,T21,T25 
Step Dec T19, T21-25 l"20, T24 
2 Value T18 T18,T19,T22,T24 ri8, T22, T23 

Misc T20 few step decreases n 6 & 17 a few larqe shifts 

Figure 9.2-1 a: Summary of Digital Parametric Test Results 
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Plastic, -40 C Test Lot 6D 
Ill- Several inputs > +/-10 nA 

IIH drift toward 0.4 nA. Several inputs > 
+/- 100 nA   

VIH(CLK) medium shift at 5V & 5.5V 
VIH(DAT) 
VIH(CLR) 

Little change 

VIH(PRE) 
large drop related to VCC 
small drop or large gain at all VCC 

VIL(CLK) Little change 
VIL(DAT) 
VIL(CLR) 
VIL(PRE) modest drop at 5V & 5.5V 

VOH 
VOL 
ICC 

Small Shift TO, T3, T5,T11,T17 
Large Shift T14, T16 

Step Inc T19, T21.T23, T25 
Step Dec T22 
2 Value 

Misc 
Plastic, +25 C 

IIL 
IIH 

VIH(CLK) 
VIH(DAT) 
VIH(CLR) 

VIH(PRE) 

VIL(CLK) 
VIL(DAT) 
VIL(CLR) 
VIL(PRE) 

VOH 
VOL 
ICC 

Small Shift 
Large Shift 

Step Inc 
Step Dec 
2 Value 

Misc 
Plastic, +85 C 

IIL 
IIH 

VIH(CLK) 
VIH(DAT) 
VIH(CLR) 
VIH(PRE) 

VIL(CLK) 
VIL(DAT) 
VIL(CLR) 
VIL(PRE) 

VOH 
VOL 
ICC 

Small Shift 
Large Shift 

Test Lot 7D 
Few inputs at -500 nA, some at +/- 
1nA 
drift toward 0.4 nA. a few inputs > + 
20 nA   

Little change 
Little change 

Little change 
1 part increased more than norm 
no pattern 

T18, T24 
T15 & T20 couple step decreases 
Test Lot 6D 
AII0A 
drift toward 0.2 to 0.4 nA 
small drop at 5.5V 
Little change 
large drop related to VCC or med incr 
at 5.5V   
Little change 

Little change 
Little change 
moderate increase at all VCC 
Little change 
Little change 
1 part higher than normal 
all increased to 1 to 2 uA 
TO, T2,T11,T14,T15 
T5 
T19,T21,T25 
T22, T24 
T18.T20 

Test Lot 6D 
All at 0A 
drift toward 0.2 to 0.4 nA 
Little change 
Little change 
med-large drop related to VCC 
modest drop at all 

Little change 
Little change 
Little change 
Little change 
1 part droped more than normal 
1 part increased more than norm 
No pattern 
TO, T4, T8 

Step Inc 
Step Dec 
2 Value 

Misc 

T11 
T19,T21,T23-25 
T22 
T18 

Test Lot 3D (Final) 

modest shift at 5V &5.5V 
Little change 
med-large shift related to VCC 
modest drop at all VCC 
Little change 
Little change 
Little change 
small drop related to VCC 

part dropped more than normal 
part increased more than normal 

Little change 
TO, T2, T5 
T16 
T19,T21,T25 
T22, T24 
T18, T20 
T15 & T23 one part large gain 
Test Lot 7D 
few non-zero values recorded 
drift toward 0.2 to 0.4 nA 
modest drop at 5.5V 
Little change 
moderate shift 5.5V 

small shift or large drop related to 
VCC   
Little change 
Little change 
Little change 
Little change 
1 part lower than norm 
1 part higher than norm 
Little change 
T2.T5 
TO 

Many inputs -1 to -900 nA 

drift toward 0.4 nA. 
+10 to+60 nA 

several inputs at 

modest increase at 5V & 5.5V 
Little change 
Medium shift at all VCC 
large gain or medium drop at all VCC 
small drop at 4.5V 
Little change 
small drop at all VCC 
small drop at all VCC 
2 parts dropped more than normal 
2 parts increased more than normal 
no pattern 
T0.T2, T7,T10,T11,T14,T17 
T15.T16 
T19-23.T25 
T24 
T18 

Test Lot 3D (Final) 
intermediate shifts but all end at OA 
drift toward 0.2 to 0.4 nA 
modest shift at 5.5V 
Little change 
medium shifts at 5V, med-large shifts at 
5.5V   
large gain related to VCC or moderate 
drop at all VCC  
Little change 
Little change 
small drop at all VCC 
Little change 
1 part failed 
1 part failed 
little movement, drift toward 0 A 
T0,T2,T5,T7,T8,T17 
T16 

T20, T23 T18.T25 

T18,T22,T24,T25 
T9,14,16,17,21  1 part large shifts 
Test Lot 7D 
All at OA 
drift toward 0.2 to 0.4 nA 
Little change 
Little change 
medium shift at 5.5V 
Little change 

Little change 
Little change 
Little change 
Little change 
Little change 
Little change 
Little change 
TO, T5, T8 
T11 
T25 
T22, T24 
T18,T19,T23 

T21.T22, T24 
T20 

Test Lot 3D (Final) 
All at OA 
drift toward 0.2 to 0.4 nA 
Little change 
Little change 
med-large drop related to VCC 
large increase related to VCC or 
medium drop related to VCC 
Little change 
Little change 
Little change 
Little change 
Little change 
Little change 
small shifts 
T2, T5, T7, T8,T11,T13,T14 
T16, T17 
T23, T25 
T22, T24 
T18.T19 

Figure 9.2-1 b: Summary of Digital Parametric Test Results 
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Cerdip, -40 C 

HL 

IIH 

VIH(CLK) 
VIH(DAT) 
VIH(CLR) 
VIH(PRE) 
VIL(CLK) 
VIL(DAT) 
VIL(CLR) 
VIL(PRE) 

VOH 
VOL 
ICC 

Small Shift 

Test Lot 8D, Control Group 
few inputs at 1 nA 

drift toward 0.2 nA, several +1 to +120 nA 

modest increase at 5V & 5.5V 
Little change 
modest shift at 5V, large shift at 5.5V 
large drop related to VCC 
Little change 
Little change 
modest shift 4.5V, large shift 5/5.5V 
modest drop at all 
Little change 
Little change 
drift to 100 nA 

Large Shift 
Step Inc 
Step Dec 
2 Value 

Misc 

Cerdip, +25C 
IIL 
IIH 

VIH(CLK) 
drift toward 0.2 to 0.4 nA 

VIH(DAT) 
VIH(CLR) 
VIH(PRE) 
VIL(CLK) 
VIL(DAT) 
VIL(CLR) 
VIL(PRE) 

VOH 
VOL 
ICC 

Small Shift 
Large Shift 
Step Inc 
Step Dec 
2 Value 

T5,T9,T11,T14 
T15 

T18-25 

Test Lot 8D, Control Group 
All at 0A 

modest increase at 5V & 5.5V 
Little change 
modest shift at 4.5/5V, large shift at 5.5V 
large drop related to VCC 
Little change 
Little change 
modest drop on all 
modest drop, slight relation to VCC 
Little change 
Little change 
drift to 100 nA 
T2, T11,T14,T16 
T15 
T18, T20 
T19, T21-25 

Cerdip, +85C 
IIL 
IIH 

VIH(CLK) 
VIH(DAT) 
VIH(CLR) 
VIH(PRE) 
VIL(CLK) 
VIL(DAT) 
VIL(CLR) 
VIL(PRE) 

VOH 
VOL 
ICC 

Small Shift 
Large Shift 

Step Inc 
Step Dec 
2 Value 

Misc 

Test Lot 8D, Control Group 
All at 0A 
drift toward 0.2 to 0.4 nA 
modest shift at 5.5V 
Little change 
large drop related to VCC 
large drop related to VCC 
Little change 
Little change 
Little change 
Little change 
Little change 
Little change 
No pattern 
T5, T8, T11.T14, T16 
T15 

T18-25 

modest increase at 5.5V 

Test Lot 4D 

few inputs shifted by +/- 10n A or more 

drift toward 0.2 nA, a few > +/-10 nA 

Little change 
med-large drop at all VCC 
moderate drop at all VCC 
Little change 

Test Lot 5D 

few inputs shifted by ■ 
more 

10nAor 

drift toward 0.2 nA, a few +10 to 
+200 nA 
moderate drop related to VCC 
Little change 
large drop related to VCC  
modest shift at all VCC 

Little change 
med-large drop related to VCC 
Little change 
Little change 
Little change 
all increased, no pattern 
T9, T11 
T16, T17 
T21.T23-25 

T20 
T18.T24 

T14, T15, T18, T22 had a few large 
increases 
Test Lot 4D 
All at 0A 
drift toward 0.2 to 0.4 nA 
small increase related to VCC 
Little change 
large drop related to VCC 
small increase related to VCC 
Little change 
Little change 
modest drop on all 
Little change 
Little change 

Little change 
Little change 
med-large shift at all VCC 
medium drop at all VCC 
Little change 
Little change 
most parts drop toward 0 A 
TO, T3, T7 
T11.T15 
T21,T23,T25 

T19,T20,T22 

Test Lot 5D 
All at 0A 
drift toward 0.2 to 0.4 nA 
small drop at 5.5V 
Little change 
large drop related to VCC 
small increase at 5.5V 
Little change 
Little change 
modest drop on all 
modest shift on all 

Little change 
most increased, no pattern 
T0,T8,T9,T11,T13,T15,T17 

IT21.T24 

med-large drop at 5.5V 

T18, T19, T20, T22, T23 
Test Lot 4D 
All at 0A 
drift toward 0.2 to 0.4 nA 
modest increase at 5.5V 
Little change 

modest drop at 5.5V 

large drop related to VCC 

Little change 
Little change 
medium drop at all VCC 
Little change 
Little change 
Little change 
No pattern 
T7, T8, T9, T11.T13 
T16, T17 
T21.T22, T25 

Little change 
Little change 
no pattern 
TO, T3, T5, T9, T10, T16 
T11.T15 
T19, T21.T25 
T20, T22, T24 
T18, T23 
Test Lot 5D 
All at 0A 
drift toward 0.2 to 0.4 nA 

Little change 
large drop related to VCC 
medium shift on all 
Little change 
Little change 
small drop at 5.5V 
small drop at 5V & 5.5V 
Little change 
Little change 
No pattern 
T0,T3,T4,T7,T16 
T11 

T20, T24 

T19,T21,T23,T25 
T20, T22, T24 
T18 

Figure 9.2-1 c: Summary of Digital Parametric Test Results 
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Cerdip, -40 C Test Lot 6D 
IIL several shift by +/-10 nA 
IIH drift toward 0.2 nA, several +10 to 

+150 nA  
VIH(CLK) modest shift related to VCC 
VIH(DAT) Little change 
VIH(CLR) med-large drop related to VCC 
VIH(PRE) small drop or large incr. at all VCC 
VIL(CLK) 
VIL(DAT) 
VIL(CLR) large gain at 5.5V for some parts 
VIL(PRE) 

VOH 
VOL 
ICC 

Small Shift TO, T3, T5.T9, T17 
Large Shift 

Step Inc 
Step Dec 
2 Value 

Misc 
Cerdip, +25C 

IIL 
IIH 

VIH(CLK) 
VIH(DAT) 
VIH(CLR) 

VIH(PRE) 

VIL(CLK) 
VIL(DAT) 
VIL(CLR) 
VIL(PRE) 

VOH 
VOL 
ICC 

Small Shift 
Large Shift 

Step Inc 
Step Dec 
2 Value 

Cerdip, +85C 

Test Lot 7D 
several shift by +/-1 nA 
drift toward 0.2 nA, several +10 to 
+180 nA   

Little change 
Little change 

med-large drop at all VCC 
Little change 
Little change 
Little change 

T11.T14, T16 
T22, T24 
T18-21.T23, T25 

Test Lot 6D 
All at 0A 
drift toward 0.2 to 0.4 nA 
modest shift at 5V & 5.5V 
Little change 
large drop related to VCC or med shift 
all VCC  
med drop related to VCC or med shift 
all VCC  
Little change 
Little change 
modest shift on all 
modest drop on all 
Little change 
Little change 
Little change 
T0.T3, T9.T11.T14-17 

T18, T19, T21.T23, T25 
T22, T24 
T20 
Test Lot 6D 

IIL 
IIH 

VIH(CLK) 
VIH(DAT) 
VIH(CLR) 
VIH(PRE) 
VIL(CLK) 
VIL(DAT) 
VIL(CLR) 
VIL(PRE) 

VOH 
VOL 
ICC 

Small Shift 
Large Shift 

Step Inc 
Step Dec 
2 Value 

Misc 

Test Lot 3D (Final) 
few shift by +/- 5 nA 
drift toward 0.2 nA, many +10 to 
+100 nA        

medium shift at 5V & 5.5V 
Little change 
large gain related to VCC 
large drop related to VCC 
Little change 
Little change 
modest shift at 5.5V 
Little change 
Little change 
Little change 
larger than normal shifts 
T1 

T19, T22-25 
T20 
T21 

Test Lot 7D 
All at 0A 
drift toward 0.2 to 0.4 nA 
modest shift at 5.5V 
Little change 
medium increase related to VCC, 
or modest shift on all  
large drop related to VCC, or little 
change 
Little change 

medium shift at 5V & 5.5V 
small drop at 5.5V 
med-large shift at all VCC 
modest shift at all VCC 
Little change 
Little change 
med-large drop at all VCC 
Little change 
Little change 
Little change 
larger than normal shifts 
T0.T7, T11 
T15, T16 
T20-24 
T25 

Test Lot 3D (Final) 
All at 0A 
drift toward 0.2 to 0.4 nA 
modest increase at 5.5V 
Little change 
medium-large drop related to VCC or 
no change 
modest shift at all VCC 

Little change 
Little change 
Little change 
Little change 
Little change 
drift toward 0 A 
T2, T17 

T18-25 

Test Lot 7D 

All at 0A All at 0A 
drift toward 0.2 to 0.4 nA drift toward 0.2 to 0.4 nA 
modest shift at 5.5V small drop at 5.5V 
Little change 
large drop related to VCC 
modest shift at 5.5V 
Little change 
Little change 
Little change 
small drop at 5V & 5.5V 
Little change 
Little change 
No pattern 
TO, T3, T11 

T19.T21.T23, T25 
T18, T20, T24 
T22 

Little change 
large gain related to VCC 
Large shift related to VCC 
Little change 
Little change 
Little change 
Little change 
Little change 
Little change 
No pattern 

T20, T23 
T19, T22, T24 
T21.T25 

Little change 
Little change 
Medium drop at all VCC 
med-large drop at all VCC 
Little change 
Little change 
drift toward 0 A 
T0.T2, T14, T15 

T25 
T19, T21-24 
T18.T20 
Test Lot 3D (Final) 
All at 0A 
drift toward 0.2 to 0.4 nA 
modest shift at 5.5V 
Little change 
large drop related to VCC 
modest shift at all VCC 
Little change 
Little change 
small drop at all VCC 
small drop at all VCC 
Little change 
Little change 
Little change 
TO, T6, T7, T8, T11, T14, T16, T17 
T15 

T18, T20-25 

Figure 9.2-1 d: Summary of Digital Parametric Test Results 
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Plastic, -40C Lot 9A, Plastic, Final Test Lot 10A, Plastic, Final Test 

ICC/IEE -1 lo -2% typ, some to -9%, several 0 to +3% +1 to +8%, 14 parts at +/-1% 
+/- 50 uV typ, 4 outtyers up to +/-100 uV +/- 50 uV 
+/* 2.0 nA +700 to -1300 pA 

110 +/- 3.0 nA, 3 parts up to +A 10 nA -300 to -2300 pA 

Gain 
Slight compr deer typ. 10 parts small incr. Most compr deer, several incr with slight 

expansive trend 
Slew rale -1 to -3% typ, some to -11%. several 0 to + t lo +10% typ, 14 parts at +/- 2% 

CMRR Few with high init val shitted Few with high init val shifted 
VOP Few shitted more than normal Few shifted more than normal 
GBW +1.5 to +3.5%, several no chanqe +1 to +3% 

Plastic. +25C 

no 
Gain 

VOP 
GBW 

üeramc. +25C 

Lot 9A, Plastic, 1st InL Test 
+/- 200 nV/V, 1 outlyer 
+/■ 1%. 10 pans W-2% 
+/■ 25 uV 
+/- 500 pA. 1 outlyer 
200 to-1100 PA 

Compressive decrease 
+/-1%, 10 parts*/-3% 
Few with higher init vals shifted 
Little Chanqe 
+0to+2% 

Lot 9A, Plastic, Final Test 

+/- 250 nV/V, 1 outlyer 
-1 to t2.5% 

+/- 30uV, tighl distribution 
0 to -600 PA 
■100IO-800PA 
Compressive decrease 
+1 lo +3% 
Few with higher init vals shifted 
Little Change 
+2 to »3.5% 

Lot 10A, Plastic, 1st InL Test 
+/- 250 nV/V 
+/-1%, 13 parts ->0.5 to »2.0% 
+/- 30uV, 1 outlyer 
+/- 300 pA, 2 outtyers out to +1 nA 
■20010-1000 pA 
Compressive decrease 
+/-1%. 13 parts +1.0 to »2.5% 
One part with high init val shitted 
Little Change 
»0 to »2% 

Lot 10A, Plastic, Final Test 

»/-150 nV/V, 1 outlyer 
»/- 1% typ, 13 parts »1 to »2% 

■20 to »50 uV, 1 part at »100 uV 
■200 to -500 PA 

■200 to-1500 pA 
Compressive decrease 
< »/-1% typ. 13 parts »1 to »2% 
Few with higher init vals shifted 
Little Chanqe 

Plastic. +85C Lot 9A, Plastic, Final Test Lot 10 A, Plastic, Final Test 
PSRR +/-200nVA/, 1 outlyer */-150 nV/V. 1 outlyer 

ICC/IEE »1 to +4%, few with no chanqe */-1% 
VIO ♦/- 40 uV 
■IB -100 lo-1300 pA ♦/• 500 pA no ♦300 to -600 pA -1000IO+500 pA 

Gain No pattern No pattern 
Slew rate 

CMRR   - 
+1 to +4%, few with no change »/-1% 

VOP -VOP shiftted more than normal 
Few with hioh mit vals shitted  
Little chanqe 

GBW »1 to +3% +1 to +4.5% 

Ceramic. -40C Lot 9A, Ceramic, Final Test Lot 10A, Ceramic, Final Test 
PSRR +/- 300 nV/V, 2 outlyer +/- 200 nV/V, 4 outlyer to +/-1100 nV/V 

+/- 4% (more decreases) +/- 3%, 3 outtyers 
+/- 50 uV typ, 2 outlyers 

MB 0 lo +1.5 nA typ. 5 had large drops to -9nA +/- 600 pA 
no +1.2 to +1.7nA typ, 6 parts up to +/-10 nA 

Gain Most compr deer, several incr Most compr deer, tew incr 
Slew rate +4 to -5%. tracked ICC +/- 3%, 3 outlyers 

CMRR Few with hiqh init val shifted Few with high init val shitted 
VOP 1 part larger than normal drop 
GBW +1.5 to+4.5% +/- 3% 

PSRR 
Lot 9A. Ceramic. 1st Int. Test 
+/- 300 nV/V, 2 parts at -500 nWV 

1 lo +2% typ, 11 parts +3.5 to 
+/- 25 uV 
1300 to »100 pA 

*/-350pA, 14 parts at -700 to - 

Slight compressive decrease 
»1.0 to »2.5%. 11 parts +4.0 to 

Few with higher init vals shifted 
Little Change 
0 to »1%. 11 parts »1.5 to +3.0% 

Lot 9A. Ceramic. Final Test 
+/- 300 nV/V 
+1 lo +3%, 2 parts small drop 

»/- 25uV typ, several -»/- 50uV 
»200 lo -600 PA 
»/- 200 pA typ. 14 parts -0.7 to -1.7 nA 

Compr deer typ, 1 part increased 
»0.5 to »3.0% typ, 2 parts small drop 

Few with higher init vals shifted 
Little Chanqe 
»1.5% lo »3.5% 

Lot 10A. Ceramic. 1st Int. Test 
»/- 300 nV/V. 4 parts at »/-500 nV/V 
»0.5 to +2.5%, 4 parts dropped. 2 no chg 

+/- 400 pA. 23 parts al -1.2 to -2.4 nA 
-300 to +600 pA, 23 parts -2.1 to -4.7 nA 

Compressive decrease 
+0.5 to +2.5%, 4 parts dropped. 2 no 
Few with higher init vals shifted 
Little Chanqe 
»/-1%. 4 parts at -2 to -3.5% 

Lot 10A. Ceramic. Final Test 
+/■ 100 nV/V, 4 parts +/■ 500 nWV 
0 to +3% typ, 5 parts -1 to -3% 
+/-50 uV, 1 part at +75 uV 
+/- 300 pA or -1.0 to -2.5 nA 
■700 to +400 pA or -2.0 to -4.0 nA 

Compr deer typ, 4 part increased 
0 to +2% typ, 4 parts -2 to -5% 
Few with higher init vals shifted 
Little Change 
0 to +2% typ, 4 parts small drop 

Ceramic. +25C Lot 9A, Ceramic, Final Test Lot 10A. Ceramic. Final Test 
PSRR +/-300nV/V. 1 outlyer +/- 300 nWV. 3 outrvers 

ICC/IEE +1 to +3% 0 to -2% typ, 4 parts -3 to -5% 
+/- 50 uV. 3 outrvers 

MB +/- 350 pA. 1 outlyer +/- 500 pA 
110 +/- 500 pA -800 to +400 pA 

Gain 
Slew rale 

No pattern 
+1 to +3.5% 

No pattern 

OMHH 
VOP 
GBW 

FPW unth hinh init vak chittori  
Little chanqe 
+1 to +4% 

FPW with hinh init »alt chiftoH  
Little change 
+1 to +3% 

Figure 9.3-1 a: Summary of Thermal and Life Parametric Test Results 
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Plastic, -40C 
PSRR 

Test Lot 8A, Analog Control Group 
+/- 300 nV/V 

Lot 11 A, Plastic 
+/- 250 nV/V 

Lot 12A, Plastic 
+/-175 nV/V 

ICC/IEE +3 to +9% (most +4%), 6 parts deer. +/-1.5%, grouped by S/N +1 to +3% typ, several little change, 3 

VIO 
MB 
110 

+/-40uVtyp. 3426+80UV 
some > +/-1 nA but drift toward OA 
some +/- 1nA, 3423 +10nA 

-1.0 to +1.5 nA 
-0.5 to+1.0 nA 

-500 to +600 PA 
-1000 to+500 PA 

Gain all showed compressive decrease 

+2 to +10% (prop to ICC), 6 parts deer. 

Compressive decrease 
+/-1%, tracked ICC 

Compressive decrease 
+1 to +3% typ, several little change, 3 

CMRR few with hi initial values decreased Few with high init vat shifted Few with high init val shifted 

VOP 
GBW 

very little chanqe 
+0 to +2% (prop to ICC) 

Little Chanqe 
+/-1% 

Little Chanqe 
+0 to +2% 

Plastic, +25C 

ICC/IEE 

CMRR 
VOP 
GBW 

Ceramic, -40C 
PSRR 

GBW 

Ceramic. +25C 
PSRR 

VIO 

IIP 
Gain 

CMRR 

Test Lot »A, Analog Control Group 
+7- 300 nV/V 
+1 to +3% 
+/-20UV, tight distribution 
2prts,+500pA; most -.5 to -1 nA. 
+/-400pA max  

13 parts big compr decn rest norm deer 
+1 to +4% (prop to ICC) 
lew with hi initial values decreased 
very little change 
very little change 

Lot 11 A, Plastic 
+/- 200 nV/V 
0 to+1% (very small) 
+/- 30uV, 2 outlyers 
500 to +700 pA 

l+/- 300 PA 
Compressive decrease 
+0.5 to+1.5% 
Few with higher init vals shifted 
Little Change 
+0.5 to+1.5% 

Lot 12A, Plastic 
+/- 200 nV/V 
+/-1% 
i+/- 30uV, 1 outlyer 
500 to+600 pA, loutlyer 

+/- 500 pA 
Compressive decrease 
+0.5 to+1.5% 
Little Change 
Little Chanqe 
+0.510+1.5% 

Plastic, +85C 
PSRR 

Test Lot 8A, Analog Control Group 
+/- 300 nV/V +/- 200 nV/V +/-250nV/V 

ICC/IEE 0 to +2% tvp. 6 parts small decrease 0 to+1.5% 0 to+1.5% 

VIO +/- 25uV typ. 3 parts > +50 uV +/- 50 uV, 1 outtver +/- 50 uV. 2 outlyer 

IIB +/- 500 to 1000 oA max +/- 600 pA +/- 500 PA 

IK) +/-5O0oA max +/- 350 pA, few outlyers +/- 300 pA, few outlyers 

Gain 
Slew rate 

fluctuated a bit 
0 to +3%. Correlated to ICC +0.5 to +2.0% +0to+2% 

UMHH 
vop 
GBW 

very little change 
0 to+1.5% 

Little change 
+/-1% 

Little change 
+Oto+2% 

Test Lot 8A, Analog Control Group 
+/- 300 nWV 
+2 to +4% typ. 5 parts deer or 0 0 to +3%, few with small drops 
+/-50uV tvp; 3 parts > 100 uV 
12 parts > +MnA but drift toward 0A 
13 parts > +/-1nA but drift toward 0A 

both + and -, no trend 
+3 to +5% (prop to ICC), 5 parts deer 

few with hi initial values decreased 
very little change 
+1 to 2% 

Lot 11A, Ceramic 
+/- 200 nV/V +/-200nV/V 

+/-1% 
+/- 50 uV typ, several large drops 
500 to +800 pA 

+/- 50 uV tvp, 5 parts with large shifts 

1000 to+600 pA 
Most deer, no pattern 
0 to+3% typ, few-1% 
Few with high init val shifted 
Littfe Chanqe 
+110+2.5% 

Lot 12A, Ceramic 

100 to+1000 pA 
-1000 to+300 pA 
slight compr deer 
!+/-1% 
Few with high Init val shifted 
Uttle Change 
+0.5% to +1.5% 

+/- 300 nV/V 
Test Lot 8A, Analog Control Group 

+0.5 to +2%. 13 parts no change 
+/-20UV typ 
+/-200pA max 
+/-200pA max 
both + and - small changes. No compr. 
+1 to +3% (prop to ICC), 13 no change 
few with hi Initial values decreased 
very little change 
small incr, correlated to ICC 

Lot 11 A. Ceramic 
+/- 200 nV/V 
+1 to +3% 
+/• 15 uV, tight distribution 
+/- 300 pA 
+/- 300 pA, 1 outlyer 
Both incr and deacr 

Few with higher init vals shifted 
Little Change 
+1 to +2% 

Lot 12A. Ceramic 
+/- 250 nV/V 

+/-25UV 
-100 to +500 pA 
-600 to+100 pA 
Slight compressive decrease 
+Oto+2% 
Few with higher init vals shitted 
Little Change 

Ceramic, +25C 
PSRR 

ICC/IEE 
VIO 
IIB 
IIO 

Gain 

Test Lot 8A, Analog Control Group 
+/- 200 nV/V 
+0.510+2%. 
+/-20uV typ; 4439 +50 UV 
+/-200PA typ. lew at +/-500PA 
+/-200pA typ. few at +/-400pA 
fluctuated a bit 

Lot 11 A, Ceramic 
+/- 300 nV/V 
+1.0 to+2.5% 
+/- («111V. ? nutlvers 
+/- 300 PA, 1 outlver 
+/- 500 pA 
No pattern 

Lot 12A. Ceramic 
+/-250nV/V 
+0.510+1.7% 
+/- SO uV. 6 outlvers uo to +/-10011V 
+/- 300 PA 
-500 to+200 PA 
No pattern 

Slew rate 
UMHM 

VOP 
GBW 

+1 to+3% (prop to ICC) 
hew with ni initial Decreased 
very little change 
+1 to 2% 

Fpif< mlth hinh init i/alc chiHprt  
Little change 
+0.510+1.5% 

Few with hlnh In» t/alc ghiftert  
Uttle chanqe 
+0.75 to+1.5% 

Figure 9.3-1 b: Summary of Thermal and Life Parametric Test Results 
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A comparison was made between the thermal and life test results and the analog reliability test 
results. The data summary from the analog test is shown in Figures 9.1-la and 9.1-lb. The analog 
reliability test was conducted in generally the same manner as the thermal and life tests, except that all 
the testing was done at room temperature. A comparison between the thermal and life tests and of the 
analog tests, especially between lot 10a in Figure 9.3-la with lot 3a in Figure 9.1-la, shows that the 

data shifts are of approximately the same magnitude. This would indicate that the effect on device 
parameters is not thermally related, but related more to the time and intensity of exposure to 
electromagnetic energy. An analysis of these test results is presented in paragraph 3.1. No test device 
failures occurred during the thermal and life testing. 

9.4 Wideband Post-Reliability Electrical Acceptance Test Results 

The results of the wideband tests are presented in Figure 9.4-1. The results of the "control" 

group parametric tests are also shown for comparison. An analysis of these test results is presented in 
paragraph 3.1. No test device failures occurred during the wideband testing. 

10.0 DESIGN AND FABRICATION OF MODE-STIRRED CHAMBER AND TUNER 

A mode-stirred reverberation chamber was designed and fabricated for the contract. Mode 
stirring provides a nearly uniform mean RF field intensity level everywhere in the chamber except in 
the area lA wavelength or less from the chamber walls. This allows the test parts to be subjected to 
uniform energy distributions at high RF power levels. The chamber is of metal panel and seam 
construction with a walk-through entry door and a rear connector access panel. The door is a high 
quality unit with a beryllium copper finger seal that extends completely around the doorframe to keep 
out any electromagnetic interference. Panel and seam construction was chosen so that the chamber 
could be taken apart, shipped, and re-assembled if required. NIST Technical Note 1092 describes the 
design, evaluation, and use of a reverberation chamber for performing electromagnetic 
susceptibility/vulnerability measurements. The same design analysis, calibration, and measurement 
procedures given in the NIST Technical Note 1092 were employed for the design of our chamber. The 
chamber has inside dimensions of approximately 5' by 6' by 7', which is approximately 1/2 the largest 
dimension and l/6th the volume of the NIST chamber. It is large enough to provide uniform excitation 
of internal test fixtures with NIST recommended clearance relative to walls and other internal features, 
and accommodate the RF power feeds, stirring paddle, thermal control hardware, and device-holder test 
fixtures. Using the calculations in the NIST reference, a chamber of this size will support sufficient 

mode density to perform as a reverberation chamber at 400 MHz and higher. Appropriate treatment of 
the panel and door edges has been provided, and the chamber has been tested per MIL-STD-285 at 500 
MHz and above to ensure its shielding integrity after construction. 

Mode stirring is accomplished by a motor-driven four-blade stirrer or paddle that is located in 
the center of the chamber near the ceiling. The paddle is driven by a computer controlled stepper motor 
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TEST Test Lot 8A, Plastic Control Group Test Lot 13A, Plastic 

PSRR +/- 300 nV/V +/- 300 nV/V 

ICC/IEE +3 to +9% (most +4%), 6 parts decreased +/- 2% with no pattern 

VIO +/-40UVWP. 3426+80UV +/- 25 uV typ, some outlyers to +/- 50 uV 

IIB some > +/-1 nA but drift toward OA +/-1.4nA 

110 some +/- 1nA, 3423 +10nA 0 to -2 nA 

Gain all showed compressive decrease most compressive decrease, few parts increased 

Slew rate +2 to +10% (prop to ICC), 6 parts decreased +/- 3%, no pattern, related to ICC 

CMRR few with hi initial values decreased few with hi initial values shifted 

VOP very little chanqe few parts +/- 20 mV 

GBW +0 to +2% (prop to ICC) small increase +0.5 to +1.5% 

TEST Test Lot 8A, Ceramic Control Group Test Lot 13A, Ceramic 

PSRR +/- 300 nV/V +/- 800 nVA/, 2 parts at -1000 nVA/ 

ICC/IEE +2 to +4% typ. 5 parts deer or 0 -4 to -9% typ, #4682 -11 %, 5 parts at 0 to -2% 

VIO +/-50uV typ; 3 parts > 100 uV +/- 60uV typ, 3 parts at +/-50 to +/- 100uV 

IIB 12 parts > +/-1 nA but drift toward OA -200 to +600 pA 

110 13 parts > +/-1nA but drift toward OA -800 to +600 pA 

Gain both + and -, no trend Both + and -, decreases were compressive 

Slew rate +3 to +5% (prop to ICC), 5 parts deer -5% to -11% typ, #4682 at -14%, 5 parts at -1 to -3% 

CMRR few with hi initial values decreased few with hi initial values shifted 

VOP very little chanqe few parts +/- 30 mV 

GBW +1 to 2% -1 to -3% typ. #4682 -4%, 5 parts no chanqe 

TEST Test Lot 8A, Plastic Control Group Test Lot 13A, Plastic 

PSRR +/- 300 nV/V +/- 300 nVA/ 

ICC/IEE +1 to +3% +1 to +3.5% qrouped by S/N 

VIO +/-20uV, tiqht distribution +/-25uV, tiqht distribution 

IIB 2prts,+500pA; most -.5 to -1 nA. +100 to -600 pA, dev #2 up to +2 nA 

110 +/-400pA max +100 to -800 pA, dev #2 up to +4 nA 

Gain 13 parts biq compr deer; rest normal deer compressive decrease 

Slew rate +1 to +4% (prop to ICC) +1 to +4% (related to ICC) 

CMRR few with hi initial values decreased few with hi initial values shifted 

VOP very little chanqe very little chanqe 

GBW very little chanqe very little chanqe 
TEST Test Lot 8A, Ceramic Control Group Test Lot 13A, Ceramic 

PSRR +/- 300 nV/V +/- 400 nVA/ with 2 outlyers 

ICC/IEE +0.5 to +2%. 13 parts no chanqe -2 to -4%, 5 parts increased (+1%) 

VIO +/-20uV typ +/-30uV, tiqht distribution 

IIB +/-200pA max +/-200pA max 

110 +/-200pA max +/-200pA max 

Gain both + and - small chanqes. No compression Most increased, no pattern 

Slew rate +1 to +3% (prop to ICC), 13 parts no chanqe -2 to -5%, 5 parts increased (+1.5%) 

CMRR few with hi initial values decreased very few with hi initial values shifted 

VOP very little chanqe very little chanqe 

GBW small incr, correlated to ICC small drop. 5 parts with small increase 

TEST Test Lot 8A, Plastic Control Group Test Lot 13A, Plastic 

PSRR +/- 300 nV/V +/- 300 nVA/ 

ICC/IEE 0 to +2% typ, 6 parts small decrease +1.5 to+3.0% 

VIO +/- 25uV tvo. 3 parts > +50 uV +/- 30uV typ, 3 parts up to +/-55 uV 

IIB +/- 500 to 1000 pA max -100 to-800 pA 

no +/-500pA max +200 to -500 pA 

Gain fluctuated a bit fluctuated a bit 

Slew rate 0 to +3%, Correlated to ICC +1.5 to+3.0% 

CMRR few with hi initial values decreased few with hi initial values shifted 

VOP very little chanqe very little chanqe 

GBW 0 to+1.5% 0 to+1.5% 

TEST Test Lot 8A, Ceramic Control Group Test Lot 13A, Ceramic 

PSRR +/- 200 nV/V +/- 300 nV/V. 2 Darts at +/- 500 nV/V 

ICC/IEE +0.5 to +2%. -1 to -2.5% typ, 5 parts +1 to +2.5% 

VIO +/-20uV typ: 4439 +50 uV +/-60uV typ; 2 parts +80 uV, 1 part -180 uV 

IIB +/-200pA typ. few at +/-500pA +/- 300 pA with one outlyer 

110 +/~200pA tvp, few at +/-400pA +/- 350 pA with one outlyer 

Gain fluctuated a bit fluctuated a bit 

Slew rate +1 to +3% (prop to ICC) -1.5 to -3.0% tvo. 5 parts +1.5 to +2.5% 

CMRR Few with hi initial decreased few with hi initial values shifted 

VOP very little chanqe very little chanqe 

GBW +1 to 2% -0.5 to -1.5% typ, 5 parts no chanqe 

Figure 9.4-1: Summary of Wideband Parametric Test Results 
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coupled to a right angle gear reduction drive that allows slow rotation rates from approximately 1/15 

rpm to 10 rpm to be accurately programmed. The motor and gearbox sit on top of the chamber and the 

gearbox output shaft is supported within a tubular housing by a bearing at each end. The shaft and shaft 

housing protrude through the ceiling of the chamber and a fitting on the end of the shaft holds the 

paddle blades. The shaft housing has a rotating EMI gasket that prevents EM leakage past the shaft and 

out of the chamber. The 4 rectangular blades, approximately 24" long by 16" wide were fabricated from 
surplus honeycomb aircraft floor panels and flame-sprayed with a metallic coating. The blades were set 
to different angles between vertical and approximately 45 degrees from vertical, to improve mode 
stirring within the chamber. A two-view layout of the chamber is shown in Figure 10.0-1. The paddle 

was turned at VA rpm during most of the testing to minimize wear on the rotating EMI shaft seal. The 

chamber was tested for EM leakage before the start of the tests and following test periods four, eight, 
and 11, and there was still negligible EM leakage after more than 120,000 rotations of the EM seal after 

test period eleven. The floor, the outside walls, and the top of the chamber were insulated with rigid 

Polyurethane foam panels, and heating was provided by two thermostatically controlled electric heaters 

in order to raise the chamber temperature to +85° C (+185° F) for the life tests. The heating apparatus 
for the reverberation chamber is shown in Figure 10.0-2 

RF power for the baseline and reliability tests is provided by a pulsed RF amplifier, which is 
believed to have certain advantages over a CW amplifier, for our test objectives. The test equipment 
used to generate the RF power for the testing is shown in Figure 10.0-3. The RF signal enters the 
chamber via an bulkhead coaxial fitting and is launched onto a long-wire antenna which is constructed 
of 10 gauge aluminum wire. The antenna is held approximately 8" from the chamber walls by stand- 
offs and it is terminated in a 50-ohm load. The launch region of the antenna is held in shape by a piece 
of rigid polyurethane foam. The routing of the long wire antenna is also shown in Figure 10.0-1. 

10.1 Test Chamber Shielding and Tuner Effectiveness Testing 
The shielding effectiveness of the empty stirred mode reverberation chamber was tested to the 

requirements of NSA 65-6 and was found to have plane wave shielding effectiveness of greater than 
100 dB from 500 MHz to 10 GHz. After drilling holes and installing the filter connectors and shielded 
cable assemblies into the connector panel assembly and installing the mode stirring motor and shaft 
assembly, the shielding effectiveness of the stirred mode chamber was measured again. With the filter 
connectors mounted in the feed-through panel, the shielded cables attached to the connectors, and the 
EM gasket installed between the shaft and the bushing of the stirrer paddle, the shielding effectiveness 
was found to be between 45 dB and 60 dB from 400 MHz to 10 GHz. Although the shielding 
effectiveness of the finished chamber is less than the chamber without the test penetrations, the 
shielding is adequate to assure that the "Q" factor of the chamber is not below what is required to meet 
the qualifications for a tuned mode chamber. 

The chamber was also tested for shielding effectiveness following the eighth and eleventh 
reliability tests, and it was found to still meet the shielding effectiveness level measured for the 
modified chamber. The report of this shielding effectiveness test is shown in appendix V. According to 
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Figure 10.0-1: Reverberation Chamber Setup for Radiated Susceptibility Testing 

135 



Fan 
Forced 
Box 
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Figure 10.0-2: Heating Apparatus for Reverberation Chamber 
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Figure 10.0-3: RF Signal Generation Equipment for EMESR Testing 
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the National Institute of Standards and Technology (NIST) criteria a good reverberation chamber 
should have a stirring ratio, which is the difference between maximum and minimum signal strength 

over a complete paddle rotation, of at least 20 dB. In tests performed on the chamber the 20 dB stirring 
ratio was met. Upset patterns during RF testing also verify a good stirring ratio for this chamber. 

10.2 Long Wire Antenna Installation and EM Field Mapping 

Part of setting up the chamber includes installation and final positioning of the long-wire 
antenna, which provides power to the chamber. For most of its length, the antenna is held away from 
the wall of the chamber by 8" long wooden spacers, but in the launch area it is taped to a polyurethane 

foam shape that was cut to the calculated launch geometry. When the wire antenna is accurately formed 

to the launch shape, the VSWR of the antenna is less than 2.0:1 over most of the frequency band from 
600 MHz to 3 GHz. 

The test equipment setup used to map the chamber is shown in Figure 10.2-1. The bare 

chamber was mapped at a total of 18 locations; a 3 by 3 matrix of points where each of the test fixtures 
were to be located. The chamber was mapped as follows: The sensor was placed at one of the test 
locations, the door to the chamber was closed, and the EM signal was energized. Then the computer 
would record the field strengths in the X, Y, and Z directions from the sensor measurements. The 
computer would then command the stepper motor to move the stirring paddles to the next position, and 
after waiting several seconds for the blades to stop moving, it would read the data from the sensor 
monitor again. Data was taken at 201 discrete positions for one complete rotation of the paddle, or 1.8° 
between each position. The summary of the test data for the bare chamber is shown in Figure 10.2-2. 
The mean signal strength values shown in the summary indicate that the signal strengths do vary 
somewhat in the chamber, but the test locations in the center of the test board, which are close to where 
the signal couples into the test fixtures there is less than a 7% difference between the two boards. The 
bare chamber also meets the 20 dB stirring ratio criteria as shown by the measured data. 

The chamber was also mapped with the two test fixtures in place, loaded with test devices, and 
with DC power applied. Figure 10.2.3 shows the mean field intensities measured in the loaded chamber. 
Figure 10.2-4 shows a top view of the test chamber, the location of the test fixtures, and where the 
measurement sensors were located. These measurement locations are different than those for the bare 
chamber mapping because the boards occupy the space where the sensors were located for the bare 
chamber mapping. The energy distribution was quite uniform, which gives added confidence in the 
results from the reliability tests. 

10.3 E-field vs. Upset Test Data 

A series of tests were performed as part of baseline testing to correlate the mean upset level 
with the mean E-field strength, in volts per meter, inside the stirred mode chamber. A calibrated log 

spiral antenna was placed in the center of the chamber in addition to the test fixtures, and the E-field 
strength was calculated from the RF power measured at the output of the antenna. The computer data 
acquisition system logged the upsets experienced by the test devices, and the RF power was read and 
recorded manually because the power meter could not be read by the GPIB bus. Upset and power 
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Mean Values (Emean V/m) 

Top 
Center 
Bottom 

Left 
Left Board 

Center Right 
67.4209 70.1065 75.8985 
61.4876 67.6398 61.4736 
72.8955 75.3612 64.6796 

Left 
Right Board 

Center Right 
57.5741 61.406 63.5721 
58.6826 63.2418 57.3383 
60.1532 80.9553 55.005 

Top 
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Bottom 

Left 

Stirring Ratios (20*LOG10(Emax/Emin)) 

Left Board 
Center Right Left 

Right Board 
Center 

18.1503 16.1549 16.9376 
13.9201 19.854 20.1848 
21.6584 14.5892 17.5972 

Right 
17.1705 13.3505 15.2276 
16.763 17.4899 16.6817 

15.0666 17.6599 17.4707 

Figure 10.2-2: Summary of Empty Chamber Mapping Data 
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Figure 10.2-3: Summary of Loaded Chamber Mapping Data 
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readings were taken for every 1.8 degrees of paddle rotation. This procedure was performed on analog 
test devices at power levels of 1000, 500, 250, 125, and 63 watts at 800 MHz and 1400 MHz. This 
procedure was also performed on digital test devices at power levels of 1000, 500, 250, 125, and 63 

watts at 900 MHz and 1700 MHz. The data for each test was put into a spreadsheet where the mean, 

average, maximum, and minimum values were found for the RF power and device upsets. A summary 
of the analog E-field strength versus RF power level and frequency data is shown in Figure 10.3-1. A 

summary of the digital E-field strength versus RF power level and frequency is shown in Figure 10.3-2. 

11.0 DESIGN AND FABRICATION OF DIGITAL AND ANALOG TEST FIXTURES 

The test fixtures were designed to expose the test samples to the EM environment inside the 

reverberation chamber over the frequency range of 500 MHz to 18 GHz. Each test fixture is composed 

of a multi-layer printed circuit board with test sockets, connectors, and other circuit elements. The RF 

energy couples into the signal and power lines on the surface of the printed circuit board between the 

central connector and the ring of 100 analog or digital test devices placed around the perimeter of the 
board. The test devices are mounted in test sockets that allow easy removal and insertion of devices 
between test runs. The fixtures were designed to allow equivalent RF exposure on all test device input 
lines, and to place each device in a nearly identical test configuration. Shielded cables and connectors 
provide signal paths to the external power supplies, test signal generators, and the external test stimulus 
and data monitoring system. The test fixtures are approximately 17 inches by 19 inches. 

11.1 Digital Test Fixture Design 

The digital test parts we selected are the CD54ACT74F3E (ceramic) and CD74ACT74E 
(plastic) flip-flop. The RF exposure testing of these devices consists of applying square waves on the 
data and clock inputs of the test part as illustrated in Figure 11.1-1. The test stimulus and monitoring 
system will look for the correct passage of a single output square wave pulse on a continuous basis. An 
external pulse generator provides data and clock signals. The clear signal will be used to place the test 
device into a known state at the start of the test. Power and ground are provided using external power 
supplies. The 54/74ACT74 is composed of two high speed digital flip-flops in a 14 pin DDP (dual-inline 
package). Each digital test fixture has sockets to hold 100 54/74ACT74 test devices. The signals, which 
enter each of the two coaxial connectors on the test fixture, are terminated in 50 ohms, then they feed 
the "D" and "clock" inputs of one flip-flop in each of the 100 test devices. The inputs of the second 
flip-flop in each package are tied to ground and its outputs are left open. The output of each flip-flop 
connects to a pin in one of 4 output connectors on the test fixture. The 54/74ACT74 digital circuit 
requires a single power supply voltage of approximately 5 volts. 

The test circuit is implemented for 100 test parts in a geometrically symmetrical configuration 
on a 16.4" X 18.6" seven layer PCB. A block diagram of the circuit schematic for each flip-flop on the 

test fixture is shown in Figure 11.1-2. The layout of the top circuit layer, which is signal and power 

distribution from the central connector to the 100 test devices, is shown in Figure 11.1-3. The bottom 
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RF RF I Jpsets EF -ield Str engtn (> //M) 

Frequency Power ave max min mean total ave max mm mean 

800 1000 44 67 11 44 100 162 336 50 158 

800 500 32 60 6 32 88 142 307 35 137 

800 250 19 37 2 20 71 88 194 35 87 

800 125 9 29 2 7 42 70 162 22 71 

800 63 3 11 2 2 29 40 90 11 35 

1400 1000 27 62 7 26 97 222 447 71 224 

1400 500 8 25 2 7 75 152 354 50 141 

1400 250 3 10 2 3 52 120 274 32 112 

1400 125 2 2 2 2 3 74 141 32 71 

1400 63 2 2 2 2 2 49 100 22 45 

Figure 10.3-1: Analog E-Field Strength vs. Upset Summary Data 

RF RF upsets E Field Strength 

Frequency Power Ave. Max. Min. Mean Total Ave. Max. Min. Mean 

900 1000 39.1 91 1 38 100 147.1 322.5 41.6 131.7 

900 500 24.8 86 0 23 100 95.0 199.7 41.6 93.1 

900 250 13.3 69 2 11 100 66.1 155.8 13.2 58.9 

900 125 8.1 20 1 8 100 48.7 102.0 18.6 45.6 

900 63 2.6 11 0 2 100 29.3 65.8 9.3 26.3 

1700 1000 14.7 31 5 14 100 180.0 367.0 62.9 178.0 

1700 500 4.9 17 0 4 77 131.9 344.8 48.8 125.9 

1700 250 0.5 5 0 0 100 96.2 199.1 39.8 89.0 

Figure 10.3.2: Digital E-Field Strength vs. Upset Summary Data 
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Figure 11.1-3: Top Circuit Layer of Digital Test Fixture. 
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circuit layer, which is the output signal distribution, is shown in Figure 11.1-4. In addition to the top 
and bottom circuit layers there is a second layer for signal and power distribution, two ground plane 

layers, and two layers to distribute the "D" and clock signals to the test devices. The complete set of 

layouts for the digital test fixture PCB can be found in CLIN 2, CDRL A005, System/Subsystem 
Design Plan. 

11.2 Analog Test Fixture Design 

We have selected the OP271 operational amplifier as the analog test device. The test fixture is 
configured as a unity-gain amplifier as illustrated in Figure 11.2-1. The RF exposure testing of these 
devices consists of applying a square wave to the input of the test part. The test stimulus and 

monitoring system will look for the correct passage of a single output square wave pulse on a 

continuous basis. As long as the test device is functional the output signal will duplicate the signal on 

the positive input. An upset/failure will be detected if the monitor does not see the passage of a single, 
valid square wave pulse from the test device. 

The analog test circuit is implemented for 100 test parts in a geometrically symmetrical 
configuration on a 16.4" X 18.6" six layer PCB. A block diagram of the circuit schematic for each op- 
amp on the test fixture is shown in Figure 11.2-1. The analog test fixture PCB layout is simpler than the 
digital PCB because there is only one input signal per test device and only one signal distribution layer 
is required. 

A block diagram of the circuit schematic for each operational amplifier on the test fixture is 
shown in Figure 11.2-2. The layout of the top circuit layer, which is signal and power distribution from 
the central connector to the 100 test devices, is shown in Figure 11.2-3. The bottom circuit layer, which 
is the output signal distribution, is shown in Figure 11.2-4. In addition to the top and bottom circuit 
layers there is a second layer for signal and power distribution, two ground plane layers, and one layer 
to distribute the input signal to the test devices. The complete set of layouts for the analog test fixture 
PCB can be found in CLIN 2, CDRL A005, System/Subsystem Design Plan. 

12.0 DEVELOPMENT OF TEST STIMULUS AND DATA MONITORING SYSTEM 

A test stimulus and monitoring system was developed to provide the test stimulus to the devices 
under test and record the test data. A block diagram of the system is shown in Figure 12.0-1. It consists 
of an IBM compatible computer with a general-purpose interface bus (GPIB) card, two HP8160 dual 
pulse generators, two monitor boards, power supplies, and cables. The stimulus and monitoring system 
is connected to the test fixtures via test cables. Bench power supplies provide regulated DC power to 
the analog and digital devices under test and to the monitoring boards. An oscilloscope was also used 
occasionally to observe device input and output signals to verify circuit upsets or failures. 

To apply the stimulus to the test devices the computer first sets up the pulse generators with the 
correct pulse geometry. It does this through the IEEE-488 interface card under program control. After 
the test is started, the computer commands the pulse generators to transmit their signals to the test 
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Figure 11.1-4: Bottom Circuit Layer of Digital Test Fixture. 
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Figure 11.2-3: Top Circuit Layer of Analog Test Fixture 

149 



Figure 11.2-4    Bottom Circuit Layer of Analog Test Fixture. 
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devices. The monitor circuit then conditions the monitor circuits to look for this pulse in all 200 test 
devices and determines if the 100 signals it received were correct. The computer then communicates 
with two monitor circuit boards through the computer's parallel port to determine how many devices 

were upset. If any devices were upset the computer commands the monitor circuit to dump the contents 
of it's serial register, which contains a record of the devices which suffered an upset. If no devices were 

upset, the serial register is not copied to the computer. A simplified block diagram of the monitor 

circuit board is shown in Figure 12.0-2. The computer repeats this process about 10 times a second, 
then once each second it stores the number of upsets along with the serial numbers of the devices which 

suffered upsets in a file on the hard drive. The monitor boards were located outside the chamber near its 

rear connector access panel. The test output signals are carried from the test fixtures to filtered 

connectors at the chamber wall through shielded cables, and from the outside of the chamber to the 

monitor boards via a set of unshielded cables. In order to facilitate the tests, computer code was 

developed to apply the test stimulus and monitor analog devices, and digital devices, and both analog 
and digital at the same test. 

13.0 CONCLUSIONS AND RECOMMENDATIONS 

13.1 Conclusions 

The analog and digital test devices that were studied in this contract are affected by 
electromagnetic radiation. They could be made to upset at fairly modest levels of RF, but they would 
also recover quickly and completely from the immediate effects of the RF exposure as determined by 
the measuring tools we had at our disposal. There appeared to be an increase in the instantaneous upset 
rate of the devices as a function of time. The increase was most noticeable at the beginning of the test, 
then it tended to level off to a more or less constant rate. The main electrical stress appears to be caused 
by energy coupled to the printed wiring conductors that are connected to the device, not by the electric 
field at the device. Thus, the main electrical stress occurs to junctions connected to external pins. 

Exposure to electromagnetic energy also affected the measured parameters of the test devices. 
Parameter shifts were noticed in both the control group and the exposed lots of test devices, and we 
tried to determine if the parameter shifts experienced by the exposed parts were more significant than 
those of the control group. There was an increase in the instantaneous upset rate of the exposed devices 
as a function of time. Initial test data also indicated that the parameter shifts in the exposed parts were 
greater than in the control group. Over time the change in instantaneous upset rate and in the parameter 
shifts of the exposed parts slowed somewhat, and we determined that there was not enough test data to 
predict the device reliability based on shifts in the parameters. The results of the analyses we performed 
indicated that the data shifts were somewhat random and showed no definite trend toward exceeding 

any of the manufacturer's specifications but the parameters of the devices exposed to RF radiation did 
seem to drift more erratically than did the parameter values of the control lot devices. We would 

therefore conclude that the effects of the electromagnetic energy upon these test devices were very 
subtle, and no variation was large enough to be interpreted as degradation. We were not able to 
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establish a definite relationship between the EM exposure and long term device reliability, although 
with more testing and analysis, this relationship might be established. 

The long-term effect of electromagnetic radiation was the main thrust of this research effort. 
Formal testing totaled approximately 2.2 million device operating hours, which included 1.58 million 

hours of radiated electromagnetic testing and 0.58 million hours of thermal and control lot testing. In 

addition to the formal testing there were over 1.6 million device hours of extended testing, which 

included 0.87 million hours of radiated electromagnetic testing and 0.76 million hours of control lot 
testing. There were two device failures, and these occurred in the test groups that were exposed to 
electromagnetic energy. There were also 4 devices for which the parameters changed enough that they 

exceeded the manufacturer's specification. We consider these 4 devices to have failed from the 

standpoint that their operation as part of a system might cause some type of system failure, even though 

the device might still be operating. Because of the failures it would be reasonable to conclude that 

electromagnetic exposure has a negative effect on the reliability of these devices. With the number of 

failures that we experienced during this test, we would like to conclude that the reliability factor of 

these devices decreased by 2 to 3 orders of magnitude because of exposure to electromagnetic energy. 
But because the number of test hours was small compared to the intrinsic reliability of the test devices, 
we don't feel that it would be fair or accurate to quantify the effect. It is possible that these failures 
would be considered in the "infant mortality" or "beginning of life" region of the device reliability 
curve and that with more hours of testing the failure rate might decrease to a rate much closer to that of 
the devices that are operated under normal conditions. We do not believe that enough data has been 
accumulated to be able to assign a numerical value to the electromagnetic effects on the reliability of 
the analog and digital test devices. However, we do believe that the effect of electromagnetic radiation 
on the reliability of electronic devices is real and should not be discounted. 

A number of conclusions were drawn from acceptance test results. For the analog testing, test 
periods 1 through 4, three test devices which were exposed to RF failed the manufacturers 
specification. Part 3223 (plastic) failed the power supply rejection ratio test at -40 C, and parts 4217 
and 4224 (ceramic) failed the input offset voltage specification at room temperature. There were no 
specification failures for the control group. An analysis of the analog parametric test results showed 
that typically the test devices exposed to EM radiation had higher parameter shifts and included a 
higher percentage of test devices whose parameters fell outside of the major trendlines than did the 
control group. Most of the parameter changes to test lot 3 occurred following the first and second tests, 
and by the 4th test, not too many additional changes were noticed. 

For digital testing, there were no outright failures in the digital control group but there was one 
part in test lot 3D which failed the VOH and VOL tests (output would not transition between high and 
low). In most cases the devices exposed to EM radiation changed more than the control group, but in 
several instances the control group parameter shifts were a little bit larger than those of the EM radiated 
group. In the timing measurements more devices that were exposed to EM radiation had large shifts or 
step increases in timing parameters than the reference group, and more in the control group had small 
timing shifts or step decreases than the EM radiated parts. 
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For thermal and life testing, the parameters of the devices exposed to EM radiation experienced 

a little more change than did those simply exposed to the increased temperature. The devices exposed 

to the higher temperature also changed a little more than did those of the analog control group, which 

was previously tested in a room temperature low EM environment. The output voltage, common mode 

rejection ratio and gain changes were about the same for all test lots without regard to EM exposure or 

length of exposure to the 85 degree C temperature. The power supply rejection ratio, the plastic device 
room temperature input bias current test, and the slew rate and power supply currents for the plastic 

devices all changed more in the reference test lot than in the thermal test and life test lots. This is 
opposite of what we would have expected, but the parameter shifts remained well within specification, 

and are all fairly small. For the remainder of the test parameters there was a high degree of correlation 
between parameter change and exposure to EM radiation and temperature. The net effect we observed 
was that the tests parameters of the thermal and life test devices, lot 10, appeared to change more than 
the thermal test devices, lot 9, which appeared to change more than the short-term EM exposed devices, 
lots 11 and 12, which appeared to change more than the control group devices, lot 8. The only minor 
discrepancy is that test lot 9, which was subjected to an 85 degree C thermal environment, but no EM 
radiation, appeared to change more than lots 11 and 12, which were subjected to an EM environment at 
85 degrees C. But the parts of lot 9 were in test for 4 periods, a total of 120 days while test lots 11 and 
12 were only in test for 30 days each. This indicates that length of exposure is a factor. A comparison 
between the thermal and life tests and of the analog tests, especially between lot 10A with lot 3A shows 
that the data shifts are of approximately the same magnitude. This would indicate that the effect on 
device parameters is not thermally related, but related more to the time and intensity of exposure to 

electromagnetic energy. 
For wideband testing, the test lots exposed to EM radiation had higher parameter shifts, and 

also had more devices whose parameters were outside of the major trend lines, than did the control 
group. The digital devices exposed to wideband EM radiation had more devices with large shifts or step 
increases than did the control group, but there were several parameters for which the results were not so 

clear-cut. 
The failure analysis (see section 3.5) performed on the failed digital parts did not offer any 

conclusions other than the fact that several circuits on the die were shorted to the positive power supply 
terminal and that the ground lead bond wire had melted, apparently due to over current stresses. It was 
not possible by the visual inspection method to determine any degradation to the parts that had 

experienced parameter shifts. 

13.2 Recommendations 
Additional radiated testing is needed to be able to further characterize the behavior of the 

electronic devices in an electromagnetic radiation environment. The test devices need to be exposed to 
electromagnetic radiation over longer periods of time to either establish or discount the subtle trends 
that were noticed in this study. Testing needs to be done with continuous wave (CW) RF signals as well 
as low duty-factor pulsed CW waveforms to differentiate between stresses that might be thermal in 
nature and those that are not. If all other test conditions were equal, CW signals would normally induce 
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more heating in a device than would a pulsed waveform and high power low duty-factor pulsed 
waveform would impose higher voltage stresses than would the CW waveform. All of our testing was 
performed using a pulsed CW RF power source. 

An analysis to predict the voltages induced in the circuit traces should be performed. This 
would determine the level of stress on the device. Junction temperatures could be calculated using the 
thermal properties of the device. Since the excitation is a transient pulse of about 1 /i s duration, a 

transient thermal analysis should be performed. The rate at which energy is deposited into the device is 
much faster than the rate of thermal diffusion. The junction temperature of p-n junctions inside the 
device can be expected to have a much higher temperature than the case. 

Since the main effect of the radiation is energy coupled to the external wiring connected to the 

device, direct current injection tests might be beneficial. This would provide good control over the test 

conditions. The voltage drive would be known and controllable. Some or all of the pins could be 

driven. The degradation levels could be related to exposure. Analysis would relate the currents on the 
external wiring to an external field environment. 

Since the semi-conductor junctions that are connected to external pins are stressed the most, 
they are most likely to be degraded. Degradation may be detected by making electrical parameter 
measurements on those pins to locate suspected damaged areas. Once potential damaged areas are 
identified, the internal inspection failure analysis may be used to validate the suspected damage, 
although internal inspection may not be able to identify the suspected damage. The issues associated 
with detecting latent damage due to electrostatic discharge (ESD) are similar to those on this program. 
The ESD community has used internal inspection failure analysis to show damage to a device that still 
meets its manufacturers specification. This same techniques may be applied to parts damaged by 
electromagnetic exposure. (Reference 14.3). 

14.0 REFERENCES 

14.1 Erickson, Grant J., Pesta, Anthony, Mode-Stirred Reverberation Chamber Testing for Long Term 
Exposure Electromagnetic Effects on Discrete Analog and Digital Electronic Devices, Digest of 1997 
Reverberation Chamber, Anechoic Chamber, and OATS Users Meeting, Vail, CO, April 28 to May 2 
1997. 

14.2 Erickson, Grant J., Pesta, Anthony, Long Term Exposure Electromagnetic Effects on Discrete 
Analog and Digital Electronic Devices, Government Microelectronics Conference (GOMAC) 1997 
Digest of Papers, p 247. 

14.3 Research and Development Reliability Test Report (Analog Tests), CLIN 0002, CDRL A008, 22 
October 1996. Submitted to Rome Laboratory under contract F30602-94-C-0121 

14.4 Hellstom, Sten, "ESD The Scourge of Electronics" Springer-Verlag, 1998 

14.5 Ricketts, L. W., Bridges, J. E., and Miletta, J. "EMP Radiation and Protective Techniques" John 
Wiley & Sons 1976 

156 



Appendix A: 

Mathematical Approach to Reliability Calculation 

1.0 Summary 
The reliability modeling consisted of studying and analyzing the effects of the EM radiation 

exposure in terms of the statistical variation of the integrated circuit performance parameters and 
the conceptual development of electronic device reliability models. Electronic device reliability 
models employ statistical circuit parameters and EM effects, the integrated circuit parameter 
means and standard deviations, and associated sensitivity derivatives for the reliability of the 
electronic devices. 

The conclusions of the study, in summary, are that working reliability models can be 
developed for electronic devices that predict the reliability of individual parts and systems of parts 
in environments that are exposed to electromagnetic radiation. The nature of a working reliability 
model is that initially, during its early development, the error sensitivity derivatives for predicted 
device reliability can be estimated by using whatever data and estimators are available. As more 
experience is obtained with the particular electronic devices, then the quality of the sensitivity 
derivative estimates is improved and the associated 1 - a confidence intervals for the predicted 
reliability of the electronic devices is increased. 

For example, the reliability of an electronic device in an electromagnetic effects environment 
is said to be predicted accurately with a confidence of 1 - a., i. e. is claimed to be within a set of 
stated limits with a percentage confidence of 1 - a. 

1.1 Statistical Significance 
The concept of a specified confidence interval and the computed range within which an 

associated standard deviation a falls, provides a means with which to define and measure the 
statistical significance of a result and conclusion. Further, statisical significance as presented in 
this document is a statistical data quality indicator for sampled statistical data. 

1.2 Reliability 
A quantiative reliability assessment covers the probability of occurrence and the magnitude of 

the consequence of failure.2 p 45"8 Assessment of failure consequence is probably more the task of 
design, but it cannot be neglected in a reliability assessment, particularly when assigning reliability 
targets or allocating reliability to subsystems. Refer to the reference for more insight and details. 

1.3 Summary 
The conclusions of the study, in summary, are that working reliability models in accordance 

with the techniques and results defined in this report can be developed for electronic devices that 
predict the reliability of individual parts and systems of parts in environments that are exposed to 
electromagnetic radiation. 

2.0 System Error Analyses in General 
A systems error analysis examines the ability of a system to meet specification 

requirements for various functions. Generally, specification requirements are dictated by 
specification documents, analyses reference pertinent specification paragraph numbers, and in 
conclusion the results of the system error analyses define and confirm the predicted performance of 
the system. Typically effects that are not accounted for by analyses are listed, and could include 
items such as, for example, inter-instrumentation cabling, different ground plane potentials, 
antenna ground plane variations, and environmental specifications that are called out at the 
subsystem and instrumentation documentation     level. 
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The final output of each error analysis is a statistical number to show, i. e. that 
presents and is equal to, the expected error in performing a particular function. In 
general, the error presented is that for the standard deviation 1 a unless the 

specification specifically reflects a 2 <j or 3 a confidence level requirement. 

The format of each error analysis consists of an introduction with a descriptive 
narrative, generally accompanied by a block diagram that describes the signal flow and 
the contributing sources for the error. The error distribution for each contributor is 
assumed to be Gaussian unless otherwise noted. 

The error tolerances used in an error analysis are stated in, implied by, or 
assumed by the performance requirements for each error contributor; and the error 
tolerances are obtained from either the specification drawings or specifications, testing, 
or from an engineering estimate based on experience. Typically, the error budgets used 
in an error analysis are updated periodically as more information is received during 
testing and/or manufacturing. 

The standard deviations for the individual performance parameters specify the 
errors associated with the individual error contributors. Typically the standard 
deviations for the performance parameters are described by using the associated error 
tolerances and appropriate statistical error probability density distributions, i. e. 
functions, such as Gaussian or uniform distribution in order to characterize and model 
the effects of the error contributors. Next, the standard deviations for the individual 
error contributors are computed by using analyses that are based on the statistical 
error probability distributions that were chosen to describe each of the performance 
parameters. 

The results of the system level error analyses are obtained by computing the 
standard deviation of the performance for each complete system. In order to compute a 
system level performance standard deviation, using a first level approximation, assume 
it is obtained from the 1 <7 values of the associated individual error parameters by 
RSS'ing them together, i. e. by taking the square root of the sum of the squares of the 
individual error parameter 1 a values. When necessary, in order to more accuately 
represent the system level error function in terms of the 1 a values of the individual 
error parameters, use error sensitivity derivatives and the following expression in order 
to compute the system level error function, i. e.  in order to compute ax where 

8X V 

SQ, 
2 

G, which is described below in 6.7. 
oJ 

Finally, in conclusion, each system level error analysis is concluded with a listing of 
the associated error tolerances, error parameter budgets, and a summary description of 
the error analysis. 

2.1 Probability Error Distributions 
In order to characterize the system error parameters for use in a system level error 

analysis, select an error distribution for each contributing error parameter. For 
example, select error distributions from the following probability density functions and 
then use the associated expressions in order to compute the standard deviation, 1 a , 

values from the parameter error tolerances, V and V . 
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2.1.1 Uniform Distribution: a 
V -V m e 

V3 

V O V *"C- 

2.1.2  Triangulär Distribution: <J 
v.-K 

V6 

Vo V rr, 

2.1.3  Gaussian Distribution (using 99.74 % tolerance values):   er = 
V -V m e 

\L Mr 

Ve        Vrr^A/2 

A 
2.1.4 Digital Quantizing Error (Uniform Distribution): <T = -j== 

v-v„ 
a = "    ' e —      where A is the quantizing step value. 

V3 2VT2 

3.0 System Error Analysis for a System Level Error Function 
The following derivation presents the developments for a statisical analysis that 

describes the statistical attributes of a system level error function SX in terms a set of 

independent and measureable parameters Qt. 

The function X is defined as X = XQ +SX   ,   where X0 is the zero error value 
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öQj.   For example, the function X could be defined as the 
tX0Q 

reliability of a system with measurable system parameters Qt. 

ax 
The  quantities are  the  error  sensitivity derivatives  of   X   due  to  the 

parameters Qt and are estimated and evaluated for the system parameters Qt at 

8Q, = 0, i. e. when the system parameter value deviations from their mean values, //,. 
are zero. 

The parameter value deviation 8Qt   is the ith error parmeter which is described by 
an     appropriate     probability     distribution     such     as     a     normal     distribution, 

Normal\S Qt , 0 , aQ
2 j, or a uniform distribution, UnifornIsQj , 0 , aQ 

2). For such 

normal and uniform distributions, as represented by these expressions, the means have 
values of zero, /ut = 0, and the variances are aQ 2. 

dX 
The sensitivity derivatives can be evaluated if an analytic expression can be 

written for X which includes the parameter value deviations SQ, , which correspond to 

the mean values jut for the parameters Qt, in the correct functional relationship to X. 

3.1  Empirical Sampled Data Technique 
Alternate sampled data techniques can be used that include obtaining an analytic 

expression for X, an empirical form for X, or a combination of empirical data and 
analytic expressions. Then use a Monte Carlo analysis in order to evaluate Xi for 

/ = 1 to N and use the resulting data in order to calculate the sample statistics jux 

and <JX for X. Therefore, use the following expressions to estimate <JX for the system 
function X: 

,   » \itx,2-N*X2 

X^l*.      and     0x.<\"     N_x . 

The Monte Carlo analysis loop is 

Monte Carlo Loop   I = \    to    N 

Evaluate  X(I)  by selecting 8Qt  using appropriate probability distributions and 
empirical or analytic data. 

End of loop 

3.2 Analytic Development 

A4 



Appendix A: 

For a function X the system error analysis development is 

X = X0 + SX   where X0 is the zero error value. 

As mentioned above, the sampled data statistics for the mean and standard deviation, 
fjx and ax , can be obtained for X when empirical data is available for X by 

using the following expressions. 

* = T7l>/      >     ""*   Xi = X0+SXi    ■ 

When X0 = 0    ,    X = 0    ,   and the measured data is |£X,|; 

then Xj =SXj and therefore, 

a*=iih%x'= \TnVx'\ 

°,-}jhpx.\ 
When X can be represented by using an analytic form, then use the following analysis 

in order to obtain the variance of  X,    i. e.   (Jx
2.    Using the definition for the 

expected value of ax   yields 

CTX
2
=E[(X-PX)

2
] = E[X

2
-2XJUX+MX

2
] 

SQi    ,   where X0 is the zero error value for X. 
^dX 

Since X = X0 + 2^~^7T 

Therefore, 

X2 = x0
2 + 

h&Q, 
SQ, +2^ 

SQ< 

x2=x0
2
+Z 

1=1 

N 

dX 

x2=x0
2
+Z 

i=\ 

0Q, 

dX 

-a 

dQi 

SQi 

SQi 

N     N 

+ 11 
i=l   7=1 
i*j 

N     N 

i=l   j=\ 

dX 

dQi . 

dX 

<?Qi 

SQ> 

SQ, 

dX 

#QJ_ 

dX 

JQJ 

SQj 

SQj 

£,dX 

£,dX 

SQi 

SQi 

and where from above, 
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a2=E[x2]-2Mx
2
+Mx 

V
2
=E[X

2
]-MX

2 

Then 

E[X
2
] = X0

2
+E z dX 

0Q, 

+ 2X0E tax 
MÖQ, 

SQ, 

SQ 

2~ 

+ 2E 
N     N 

ZZ dX 

0Q, 
SQ, 

dX 

#Qj 
SQj +. 

MX = E[X]=X0 + E[SX] = X0+E idx 
M*Q, 

SQ, and    for    SQ,     uniformly 

distributed about zero or normally distributed about zero then £[£X] = 0. 

Then, //x = X0 .   Therefore 

E[X2] = X0
2+E 

N z 
1=1 

dX 

dQ, 
SQ 

-2" 

+ 2E 
N     N 

ZZ 
- 

/-I   7=1 

dX 

r \2 
" < dX 

/=! V7^,   „7 L J ,= 1    ;=1 

N     N 

dQ, 

dX 

SQ, 
dX 

JQj 
SQj 

tfjiydQ, 
dX 

«J 
*QJ oJ 

i<SQ,SQj] 

the covariance of SQ, 5Q}, i. e. covfSQ, SQA is given by the expression 

<x»{6Q,SQJ] = E[sQl6QJ]-nfiJ 

COV^SQ, SQj\ = peri <7j where p is the correlation coefficient for the parameters 

ß, andß,. 

When ft. = //,.= 0 then cov[sQ, SQj] = E[öQ, SQJ] and also, 

°? = E[SQ
2
]. 

Therefore, 

N   ( 

;=1 

dX 

PQi 

\2 
N     N   ( 

»-.'+2ZZ 
1=1   >1 
<<j 

dX 

0Q, 

^(ax N 

d
Q> ^ 

pa, ov 

Then since as stated above a2 = E[X
2
]-px

2 and for SQ, uniformly or normally 
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distributed about zero, as assumed above, then fxx = 0 and 

',2 = Z 
1=1 

dX 

0Q, 

N     N 

^22 
o> tij?A*Q, 

dX 

><j 
oJ 

dX 

JQJ 

PC;    CTj 

0' 

Finally, 
for 0% correlation between the errors parameter SQj, then/? = 0, and 

N   ( 

<*x   =S 
;=1 

dX 

0Qi oJ 
for 100% correlation between the errors parameter 8Q,, then p - 1, and 

=2 
i=i 

dX 

PQi 

N    N 

oi'+zZS 
0' tiTASQi 

dX \( 

0' 

dX 

<?Qj 
a, CTj 

•<j 
oJ 

3.3  Example of a System Error Analysis for a Function R 
Define the system error function SR in terms of the system parameter value errors 

Sx and Sy where 
R = Rn+SR     ,     x = x0+Sx     ,     y = y0+Sy 

and R = ^x2 +y2 

Therefore the associated system error sensitivity derivatives for x and y can be 
derived using the following approach. 

R = ^(x0+Sxf +(y0+Syf 

döx 

dR 

dx 
= -2 

dx 

38 x 

dx 1 dSx     1 

2       ^{x0+Sxf +(y0+Sy) 
2 " 2 2    ^7/     R   dx      R 

dR 

dx 
0 

R 
and similarly, 

dR 

dy R 

Therefore the system error SR for the function R can be described in terms of the 
x and y parameter errors value Sx and Sy, as presented above forp = 0 which 
correseponds to 0% correlation between the errors parameter 8Qjy i. e. between Sx 

and Sy. 
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^ dR 

tr^ö, SQ, 

öR = —Sx + —öy  where, for example,   Sx  and  Sy   could be assumed to be 

described by the uniform error probability distributions   Uniform[öx , 0 , <j2)   and 

Uniformed y , 0 , ay
2j respectively. 

Notice for a uniform probability distribution, Uniform,8 Qj , 0 , aQ 2), that 

f (X) 

X 

JJx~a V) Mx+a 

Figure.    Uniform Probability Distribution, Uniform(x, jux , <7X
2) 

fix) 2a 
0 

/ix-a<x</jx+a 

x < nx~a    ,     jux + a < x 

fj„+a 
1  x2 x=    \xf(x)dx =  J     J    J 2a 2 fjx-a 

x = nx 

jj,+a 

Hx-a 

1 (lix+a)2 (Mx-af 
2a 2 2 =hM 

H„+a 

CJ
2
=   \(x-Mx)

2 f{x)dx 
fjx-a 

CTX
2
=E[(X-MX)

2
] = E[X

2
-2MXX + MX

2
] 

ax
2=E[(x)2]-2Mx

2
+vx

2 

v2=E\{x)2]-Mx
2 
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fjx+a Mx+a 

a2 =   \x2 f{x)dx-ia2= —  \x2dx Mx     = 
ft„-a 

1 

fr-« 
2a 3 

M,*" 

fix-a 

CT.    = 2a -Mx 

2 

oaL -> 

a 

"■'s 
Finally, from the analyses presented above, the standard deviation <JR for the error 

in R, 8 R, is given by the following expressions in terms of the standard deviations for 

the errors in ox and Sy and the sensitivity derivatives of R to the errors in 5x and 

Sy as 

Vx1 =Z 
N (dx 

i=i PQ> 
<j2  using the expression from 6.7.2 and where, therefore 

o^ 

-1-\$ <>■'iif °s 
1 2 1 2 

Then, using the developments above for a uniform distribution,  <JX  and  <Jy are 

given by the expressions 

*' = &   and   a' = S 
where ax and a are the assigned expected typical maximum observed errors in x 

and y respectively. 

Similarly and alternatively, the normal distributions Normal[Sx , 0 ,<72) and 

NormaliSy , 0 , a 2) could be used in order to characterize and describe the errors in x 

and y. For normal distributions with 3 sigma 99.74 % case parameter tolerance value 
limits, then use 

<?x = y   and   ay = y • 
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4.0 Confidence Interval, 1 - a, for a Sample Size N and Statistical Significance 
The analysis below describes and defines how to use the idea of interval 

estimation, the concept of a confidence interval, in order to compute the sample size N 
required in order to estimate a standard deviation a with a 1 - a confidence interval, i. 
e. specify that o is within a computed range with a confidence of 1 — a.'p 234235problems4.s 
Additionally, the concept of statistical signficance is introduced, defined, and evaluated. 

4.1 Statistical Significance 
Statisical significance as presented in this document is a sampled data quantity, a 

quality indicator for statistical sampled data. This new definition for statistical 
significance provides a means with which to define and measure the statistical 
significance of a result and conclusion. Further, this definition is based on the concepts 
of specifying a confidence interval and then estimating an associated parameter value 
range within which a standard deviation a is expected to reside with a confidence that 
is equal to the specified confidence interval. 

Specifically, the statistical significance of a set of statistical sampled parameter 
data, i. e. the quality of the sampled data, is defined as being equal to the inverse of 
A%. This quantity, A%, is the maximum expected percentage plus or minus error, 
deviation, or range of the statistical data parameter that is being sampled. This is an 
important representation for statistical data that is defined as 

Significance = x 100 6  J A% 

It is believed that this unique definition for statistical significance is being defined, 
specified, and used here for the first time in this document. The advantage of this 
definition and usage of statistical significance is that it presents a meaningful way in 
which to measure the quality of any statistical data that is being sampled; it is inversely 
proportional to the expected maximum percentage plus or minus error in the sampled 
data; and it provides a consistent means for calculating, discussing, and comparing the 
statistical quality of sampled data. 

Also, and conversely, the maximum expected plus or minus percentage error of 
sampled data, A%, is inversely proportional to the statistical significance of the 
associated sampled data set and is given by the expression 

A% = —— xlOO. 
Significance 

In summary, the meaning coined and presented in this document for statistical 
significance is well defined and provides an intuitive and qualitative statistical concept 
for describing the goodness of sampled data. 

Also, notice that previously statistical significance has been used in association 
with confidence interval hypothesis testing in order to refer to the probability of making 
an error, i. e. the probability of rejecting a hypothesis when in fact the hypothesis was 
true. In such an instance, for example, this probability of rejection was called the 
significance level of the statistical test. Therefore in some prior works, the significance 
level of a statistical test has been defined as the probability that a test statistic yields a 
false conclusion, makes a contradictroy measurement, or measures erroneously the 
weight of the evidence favoring rejection.3 P 

173   Specifically notice that this definition, 
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described in this paragraph only for reference purposes, is not being used in this 
document. 

4.2 Analysis for a Confidence Interval of 1 - a for a Sample Size of N 
The question answered by the following analysis is, what is the sample size N that 

is required in order to compute a standard deviation <T such that it is known to be 
within a required range with a confidence of 1 - a, or equivalently, with a percentage 

confidence of (l-a)lOO %? For example, if the percentage confidence is 95 %, then 

a = 0.05. In the analysis below, a is used in order to compute the required sample size 
N, the maximum associated percentage error, A, in the standard deviation a 
computed with a sample size N, and the associated interval range for a, i. e. the span 
cr..  <<7<cr„    within which a resides, or equivalently can be said to reside, with a 

Mm Max 

stated confidience of 1 - a.   Also, specifically notice that a is said to be greater than 

°MSn   Qnd leSS than   °Max • 

4.3 The Analysis 
Although the following analysis can be decribed as thorough, or at least 

complicaated, it has the advantage of being fundamentally rigorous in its approach. 
Also, and even thought the presentation is rigorous, it has the benefit of leading to and 
reducing to a small set of simple statistical equations. These equations are generally 
applicable in order to evaluate and ascertain the statistical significance of the results 
obtained from sampled data analyses. 

Paraphrasing, the summary equations below are applicable to most statistical 
problems where the sample size is in excess of 30; and these equations can be used in 
order to establish that the results from statistical analyses are significant or, 
equivalently, have significance, i. e. are significant in accordance with the associated 
confidence interval statements that are specified. 

The following example and question is analyzed and answered in the subsequent 
sections. 

Question: For a confidence of I-a, what is the sample size N that is required in 
order to compute an estimated value for a that is in error by less than A percent? 
Also, specify the statistical signifcance of the computed value of a, i. e. the sampled 
standard deviation s, by computing the large sample 1 - a confidence interval for a , i. 
e. the 1 - a confidence interval range values of s. 

4.3.1 Chi-Squared Confidence Intervals for Variances 
From a fundamental theorem of statistics, 
If s2  is the variance of a random sample of size n from the normal population 

Normal(x, //, a2), then (n -1)s/ 2 has a chi-squared distribution with n-1 degrees of 

freedom.1 p 195 

Therefore, using the chi-squared distribution, it can be stated using the theorem 

above      that      the      probability      that        % 1-0/2,n-i < ("~ 1) /i < X 0/2,»-1 

All 

is 
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true, is equal to \-a. In this expression Z*".* is the chi-square distribution random 
variable with V degrees of freedom. Then from the chi-square distribution it can be 

stated that the probability that ;jf2 is greater than %2
a,v is equal to a ,or, equivalently, 

P{x\.v <X2) = a 

Also, when v is greater than 30 then the chi-square distribution is usually 
approximated with a normal distribution.' p '«7 Equivalently, then, the theorem above 
can be stated as 

^2.-a/2,„-,<(«-l)^/2<^ a!2,n-\ = \-a 

Then equivalently, this expression can be restated in terms of the variance a2 as 

Z  a/2,11-1 Z   l-a/2,n-l 
= \-a 

and where this probability statement is illustrated in the following figure by a 
chi-square probability distribution. 

1-<*/2 

Figure.  Chi-Square Distribution for a 1 - a Confidence Interval 

4.3.2  Standard Normal Confidence Intervals for Variances 
Next, observe that the distribution used to define a 1 - a confidence interval for the 

standard deviation <r for a system with a variance sampled parameter s2 and a large 
sample size, can be approximated, as illustrated below, by a standard normal 
distribution. 

Figure.  Standard Normal 1 - a Confidence Interval Distribution 

Observe that a fundamental theorem of statistics states that 
If x   is the mean of a random sample of size n from the normal population 

Normal[x,/j ,a2), then the sampling distribution of x   is the normal distribution 
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Normal\x,fJ. ,a /I.1 p   191     This statement can be justified by the  Central Limit 

Theorem when n is sufficiently large.1 p 187 

Similarly assert, with a probability of 1 - a, that the distribution for the sampled 
standard deviation random variable s for a \-a confidence interval can be 
approximated by a normal distribution having the mean   ju' = a  and the variance 

<j'2 = °" Z „ .1 P. 234 Also, notice that s2 is the sampled variance of a random sample of 

size N from the normal population Normalyx, ju , cr ). 

Then, using the normal distribution Normal[Z,/j' , cr'2)   yields 

P(s2 <   s    <st) = \- a with the normal distribution 

Normal[s,fj' , cr'2) 

which leads to 

's2-n'        s-n'        s,-//' <     :—    < ——=— 1 = 1 - a      with the standard normal distribution 
a' cr'   ) 

Normal[^^-,0 , <r'2j -> Normal(z,0 , a'2) 

Then 
s2-/t'        s-ju'        5-, -fi' 

< 
cr' 

-Z°A<  ^Z=  <Z°A 
'JIN 

_Z*<  £_!   <3l 
J2N       cr pN 

fiN       cr JlN 

( 
'% 

V^. 
1     1 

<   —   <- 
a       s 

(        7     \ 

J™. 
and therefore 
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f Z     ^ 
1 + 

<   a   < 

J2N 
1- 

( Z    \ 

which is the large sample 1 - a confidence interval expression for a. > P 23s 

Also, P ( Z ,\ 
1 + 

<   a   < 

J2N. 

( Z    ^ = \-a 

In order to  compute  the   1-or   confidence  interval  for a computed  standard 
1-or 

deviation    s,     specify 1-or,    compute     aA 

\-a 

and observe    that 

P \0<Z<Z aA , and then look up  Z ,  in a table for the Standard Normal 

Distribution values. Finally, in order to define the statistical significance of the data 
measured for the standard deviation s, compute the 1 - or confidence intervals for a by 
using the large sample 1 - a confidence interval expression for a above. 

4.3.3.3 Maximum Percentage Error with confidence of 1 - or 
The   maximum  percentage  error,   A,   in  the   standard   deviation   s  is,  with  a 

confidence of 1 - or, given by the following expressions 

A% = °"°    Gmn 100     where an = ^Max       ^Mm + a Min 

and from above °"M» 
— 

( z A and °^Max  ~ 

1 + 
.j™. 

( z   \ 
1- ,V2¥ 

Then these expressions when substituted together reduce to 

A% = V2 

y/2N 
100. 

Finally, the sample size required in order to obtain a percentage error in the 
standard deviation s of less that A with a confidence of 1 - or is given by the expression 
above by solving for N. 

Therefore   iV 
1 

A% 
104 
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Additionally, as presented and discussed below, statistical significance could be 

1       y/2N 
defined as Significance = ~7 = ~z      ■ 

Also, the maximum error in the standard deviation s, with a confidence of 1 - a, 
can be expressed in decibels, dB, as follows, 

+_ Error in dB = 20 Log 10 

V + AV 
= 20 Log, 1 + 

AF 

^       V J' 
and therefore 

1 + ^I = 1o%    and   Ao/o = ^i00 = 
v v 

dB/ 
10 /20-l 100 

Using the expression above for  A%  yields 

solving for dB yields 

Z„ 

dB/ 
/2I 10 /20-l 100 = -F^=100.    Then 

J2N 

dB = 20 Log, 10 1 + 
y2 

J2N 
and for N, in terms of dB, as 

W = 
y2 

-d% 10/20-1 
where N is rounded up to the nearest integer. 

4.3.4 Summary Equations and Sample Problems 
A subset of the important statistical equations developed above in section 6.8 

include 
s s 

<  a  <    ( z A 
i + 

( z   \ 
1- 

y* 
Kj2Nj 

which is the large sample 1 - a confidence interval expression for a , 

A% = 
'% 

JlN 
100 

which is the percentage error in the standard deviation s associated with a 1 - a 
confidence interval for a sample size of N, 

and similarly, the sample size required in order to obtain a percentage error in the 
standard deviation s of less that A with a confidence of 1 - a is given by the expression 
above by solving for N. 
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Therefore   N = - 
2 

fZ    ^ 

A% 
104 

4.3.4.1 Confidence Intervals for Variances1? 23S 

Use the developments above in order to illustrate how to characterize the statistical 
significance of results obtained from the random sampling of electronic device 
parameter values. 

For example, define a measure of the statistical significance of the results of testing 
as being a function of the 1 - a confidence interval for the variances of the results. The 
statistical significance of the results could then be interpreted as being inversely 
proportional to the span of the 1 - a confidence intervals for the sampled standard 
deviations. Then when the span becomes small the statistical significance becomes 
large or, equivalently, significant. Acceptable levels of statistical significance could be 
defined by specifying, or establishing by test experience, required threshhold levels for 
the estimated statistical significance, i. e. for a quantity proportional to 
 1  - — ^ for 

- of the Span of the confidence interval for the standard deviation 

the random sampling of electronic device parameter values. 

Sample Problem: Therefore, for example,  a sample problem" P 23s can be stated as 

The lifetimes of a random sample of 200 electronic devices selected at random by 
the manufacturer during shipment have a variance of 132 days. Use a large sample 
1 - a confidence interval in order to construct an approximate 0.95 confidence interval 
for a , the standard deviation of the lifetimes of all of the manufacturer's standard stock 
electronic devices from which the sample was obtained. 

Then, 

1. assume the sample, s , is a random sample from the 

population Normal[x,/j, a2) 

2. s2 =132, then 5 = 11.49 
3. N = 200 
4. a = 1 - a' = 0.95 for the large sample normal distribution confidence interval 

approximation for s, and 

5. therefore a = 0.95 and °^ = 0.475 

6. Z . = Z0475 = 1.96    ,   from the area under a standard normal distribution curve 

7-   aMm  = f   Z        ^ 

obtained from a standard normal distribution table. 
11.49 

= 10.46 

1 + 
&Ü. 

1 + 
1.96 

V4ÖÖ 
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8- ^A** = f Z     ^ 
l- 

_V2JV. 

11.49 

1- 
1.96 

V4ÖÖ 

= 12.74 

9. then, using the large sample variance confidence interval equation presented 
above yields, 

s s 

1 + 
( Z     \ 

<   a   < 

1- 

( Z ,\ 

V2¥ 

10.46 <   a   < 12.74 

Z„ 
9.   also, from above A% = 

'% 

<J2N 
100, and therefore 

1.96 
A% = ^=100 = 9.8% 

V4ÖÖ 

then, in a manner directly analogous to the prior discussion about measures of 
statistical significance, 

10. this result for the expected maximum percentage plus or minus error for the 
standard deviation of the lifetimes of the electronic devices could be defined as 
being the inverse of a measure of the statistical significance of the result. Then 
as A% decreases the statistical significance of the result would increase. For 
example, the statistical significance, Significance, could be defined as being 
equal to 

Significance = 
J__V2~W 
A=  ZaA 

which yields 

11. Significance = 10.20 for this example. 

4.3.4.2 Tests Concerning Variances1 p 2" 
Hypothesis tests concerning variances, <j2, are often a prerequisite for tests about 

the statistical significance of results and tests concerning other parameters of 
populations. In practice, it is often necessary to test the reasonableness of the 
assumption that the variances of two populations are equal or, similarly, that the 
variance of a normal population equals a given constant. A test for whether the 
variance of a normal population equals a given constant is referred to as the null 
hypothesis, Ho, and as an alternative hypothesis, HA, such as the variance is not equal 
to the constant. 

Therefore the null hypothesis is Ho: a2 = <yn
2   and the two-sided alternative is 

<T2 < <70
2  and a0

2 < a2.   Applying a likelihood ratio technique yields a test based on 

the sample variance s2, such that the critical regions, for testing the null hypothesis 
against the two-sided alternative, are 
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x1 
^Ii-«/2,»-i      or      x a/2,n-\  <X        where      %   =(n-\)s/ 2 

/ ao 
which can again, as used above previously, be restated as 

/j^2i-a/2,„-i <{n-\)sY^2 <X2
a/2,„- \-a 

where the total size of the critical regions is a . 

Sample Problem: Then, for example, a sample problem» p 274 can be stated as 

The lifetimes of certain electronic devices are suppose to have a variance of 5000 

hours.      Test   the   null   hypothesis   a1 = 5000    against   the   two-sided   alternative 

O   * 5000 with   a = 0.02 , if 25 of these electronic devices had a sample variance of 

s   = 7200 hours.  Assume that it is reasonable to treat these data as a random sample 
from a normal population. 

Then, 

1. assume the sample, s , is a random sample from a 

population Normal[x,ju ,<r2) 

2. W = 25 

3. the null hypothesis is Ho: <j2 = 5000 

4. the alternative hypothesis is HA: <72 * 5000 

5- X1 = ("- 1)V. 2 = (25- 1)720%000 = 34.56    which   from    the   previous 

develops above was shown to have a chi-squared distribution with n - 1 degrees 
of freedom. Therefore, 

6- X i-a/2,#i-i = X 0.99,24 = 10.856    ,  from a chi-squared xl u 
t&ble 

7. X «/2,n-i = X 0.01,24 =42.980      , from a chi-squared x\ u table 

8. therefore X 1-0/2,n-i < X   < X2"/2,„-\ and the conclusion from this test is to 
9. accept the null hypothesis Ho. 

Observe that the 1 - or confidence interval for the test is 98%, i. e. 1 - a = 0.98 . 

Using the inverse of half of the span from X\-an, «-1   to Xan ,,-\  as a measure of the 
statistical significance yields 

J2-N 
Significance =  

— of the Span of the confidence int erval for x 

J2-N 
Significance = 

\Xa/2,»-l    %]-<y2.n-\) 
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2p • 25 
10. Significance = , .  , x = 4.34 

5 (V42.980-V10.856) 

1     JlN_ 

above, were used with      a = \-a' = 0.98     and     % = 0.49 

11. If, instead, the expression Significance = — = ~Z . which was specified 

1     JlN     JT^25     7.07 
then     Significance = — = ~Z— = ~~?        = T77 = 3-03 

A       La, £04q Z.JJ 

where  Za/  was obtained from a standard normal distribution table.  ' p 366 

71 
Notice that when, for this problem, the statistical significance was approximated with 
the large sample standard normal distribution equation that then the computed 
statistical significance went down from 4.34 to 3.03. 

In conclusion, the general use of statistical tests with hypotheses tends to be quite 
complicated and is beyond the scope of this discussion. The one caveat that should be 
mentioned is that in order to obtain valid results from statistical testing, it is necessary 
to have a statistician carefully define the tests, analyze the data, and draw the 
conclusions. For additional information, refer to statistical books such as reference 1, 
since the theory for the tests of hypotheses can be useful. 

For instance, tests with hypotheses can be useful for making decisions concerning 
statistical significance, statistical parameters, and for concluding that a chosen 
probability distribution correctly describes an experimental situation and thereby 
provides a valid statistical model. Also, for example, it may be desirable to test whether 
it is reasonable to assume that a statistical parameter is a member of a population from 
and with a particular probability distribution. 
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OVERVIEW OF REVERBERATION CHAMBER OPERATION 

1. Introduction 

A Reverberation Chamber is a shielded enclosure with the smallest dimension being large with 
respect to the wavelength at the lowest useable frequency. The chamber is normally equipped 
with a mechanical tuning/stirring device whose dimensions are a significant fraction of the 
chamber dimensions and of the wavelength at the lowest useable frequency. When the chamber 
is excited with RF energy the resulting multi-mode electromagnetic environment can be "stirred" 
by the mechanical tuner/stirrer. The resulting environment is both isotropic and uniform when 
averaged over a sufficient number of positions of the mechanical tuner/stirrer. 

The lowest useable frequency of a reverberation chamber is determined by its volume. For a 
rectangular-shaped chamber of dimensions a, b, and d, the first resonant mode occurs at a 
frequency of: 

f(011)=c/2*[(i/a)2 + (j/b)2 + (k/d)2]1/2 

where a is the smallest dimension (m), i = 0, j = k = 1, and c is the speed of light (3x108 m/s) 

The chamber mode density and the effectiveness of the mechanical tuner/stirrer determine the 
lowest useable frequency. The lowest useable frequency is generally accepted to be the 
frequency at which the number of modes excited within the BWQ is greater than or equal to 1,0. 
This frequency generally occurs at a frequency slightly above 3 x f(0n). In practice the tuner/stirrer 
effectiveness and the chamber "Q" determine the lowest useable frequency. For this alternative 
procedure of IEC 1000-4-3, it is the frequency at which the tuner/stirrer effectively yields a field 
uniformity of -0 to +6 dB over a 75% majority of an 8-location calibration data set. 

The chamber input power (Pinput ) is normally taken to be the forward power delivered to the 
antenna terminals. In some cases it is necessary to take into account the reflected power caused 
by antenna/excitation induced mismatch. In such cases the input power shall be the net input 
power which is equal to: 

rNet = 'Forward " PReflected 

The amount of power needed to generate a specific field inside a chamber can be determined 
from the empty chamber calibration outlined in Section 3.2. However the EUT, the required 
support equipment, or any absorbing material present may load the chamber, reduce the cavity Q, 
and hence reduce the test fields for the same input power. Therefore the fields in a loaded 
chamber must be monitored and input power increased, if necessary, to compensate for this 
loading. 
The tuners/stirrers should be adequate to provide the desired field uniformity. In most chambers it 
will be necessary to use multiple tuners/stirrers to obtain the desired field uniformity at frequencies 
approaching the chambers lowest useable frequency. Stepping motors with computer control are 
desirable. Variable speed, continuous motors are acceptable, but the time response of the EUT 
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must be fast relative to tuner/stirrer speed for this option to be viable. A method of evaluating 
tuner/stirrer performance is given in section 3. 

2. Theory 

The modes in a cavity are determined by the boundary conditions. For a rectangular cavity of 
dimensions L (length), W (width) and H (height), the mode frequencies can be shown to be [1] 

Fi,m,n = 150 ((1/L)2 + (m/W)2 + (n/H)2)05 

where I, m and n are the mode indices. 

Figure 1 shows a hypothetical mode distribution as a function of frequency. Each mode 
represents a unique field variation ( modal structure) as a function of spatial location throughout 
the cavity. 

The cavity quality factor bandwidth, BWQ, is defined as F/Q at the 3 dB points of a gaussian 
distribution. A representative BWQ is shown at F0 in Figure 2. In this case, only one mode is 
excited when the cavity is driven at F0. The effective modal structure at F0 would be that of the 
Fi,m,n = F0 mode. 

Figure 3 shows the effects of an increased BWQ. In this case, three additional modes can be 
excited when the cavity is driven at F0. The effective modal structure would be the vector sum of 
the four modes with different amplitudes. The spatial field variation will be different than that 
obtained from the single F0 mode. Thus varying the cavity Q can change the effective modal 
structure. 

Figure 4 shows how the effective modal structure can be impacted by the theoretical mode 
density which, at a specific frequency, depends on the cavity size. The increased mode density 
yields additional modes for the same BWQ as in Figure 3. In this case the field variation will be 
based on the vector sum of seven modes when the cavity is driven at F0. 

The effective modal structure depends on both the theoretical mode density and the quality factor 
bandwidth at the frequency of interest. The number of modes M excited in a BWQ is given as [1] 

M= 8rcVf3/(c3Q) 

which is independent of the shape of the cavity. 
Current theory suggests that an overmoded condition implies the cavity has ten to fifteen or more 
modes within the BWQ. In the overmoded condition the field distribution has been shown to fit a 
Chi Squared distribution.[2] At lower mode densities (i.e. M< 15) the distributions do not fit the Chi 
Squared distribution. Recent research [3] has resulted in distributions that describe the field 
distributions for mode densities less than 15. As shown in Figure 5, the distributions approach the 
Chi Squared distribution as the mode density approaches 15. 
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Given the distribution of the fields within a cavity, the number of samples that would have to be 
taken in order to determine the field level to within a given uncertainty can be determined. Figure 6 
shows the number of samples required to obtain a 6 dB field uncertainty at a 95% level of 
confidence for a given cavity. As Figure 6 shows, at lower mode densities the number of samples 
required increases rapidly. If the confidence level is lowered, then the number of samples required 
to obtain the same uncertainty is reduced. As shown in Figure 7, the number of samples is 
reduced significantly when the confidence level is reduced to 75%. 

To date most testing conducted in reverberation chambers has been collected using 200 samples 
or steps of the mechanical tuner. This resulted in uncertainties in the field that varied as a function 
of frequency. As shown in Figure 8, the uncertainty for a typical chamber varied considerably as a 
function of frequency as the number of tuner steps remained constant. The procedure developed 
for this specification optimizes the number of steps or samples to obtain a fixed uncertainty as a 
function of frequency. 

The fact that the distributions of the fields in the chamber can be described statistically allows the 
fields within the chamber to be accurately predicted using a measurement at a single location. 
Figure 9 depicts the layout of a test on a reverberation chamber measuring approximately 14m x 
7m x 3m. The chamber was equipped with two tuners/stirrers and the fields were measured using 
a system of ten (10) isotropic probes and one (1) log-periodic reference antenna. The probes 
were distributed throughout the chamber volume and were placed in excess of 7 meters apart. 
Each probe allowed access to each element of the probe. Data collected using this setup are 
shown in Figures 10, 11 and 12. Figure 10 compares the mean field strength of the electric field 
squared as measured by a single element of one probe to the peak field of a single axis of all 
probes. The heavily dark line in Figure 10 is the predicted peak field based on the number of tuner 
steps (225 in this case) and the mean field measured by the single probe. The data clearly shows 
that the peak data was accurately predicted, within acceptable uniformity, by theory using only the 
mean measurement from a single probe. Figure 11, which shows the peak data for all elements of 
all probes, clearly shows the prediction is accurate for all of the probe readings. Figure 12 
compares the mean of all elements of all the probes (30 elements total) to the mean of the field 
calculated based on the mean power received by the single reference antenna. This clearly shows 
that the peak fields can be accurately predicted based on the mean received power measured by 
a reference antenna located within the working volume of a reverberation chamber. 

The calibration procedure is based on a comparison of the peak fields measured by E-field probes 
to the mean received power of a reference antenna. To enhance accuracy the mean antenna 
data is obtained for eight locations within the working volume. 

3. Tuner Efficiency 

Tuner performance data is obtained by monitoring the received power at evenly spaced intervals 
over one tuner rotation (Note: the number of points per rotation determines the resolution of the 
correlation calculation). The tuner performance is evaluated by calculating the correlation 
coefficient between the data obtained to that of the original data that has been shifted one sample 
and the last data point moved into the first position as shown below (450 samples assumed). 
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Dl, D2, D3, D4, D5,D6, D450 
D450,D1,D2,D3,D4,D5,D6, D449 
D449,D450,D1,D2,D3,D4,D5,D6, D448 
D448,D449,D450,D1,D2,D3,D4,D5,D6 D447 

The correlation coefficient can be calculated using the following formula: 

1   N 

r = 

? 2 

x y 

Note:      y;   are received power values 

yj   is the same distribution as xs but shifted by M samples (in this case tuner positions) 

Ui   is the mean of the original received power vs tuner position 

since the y distribution is the same as the x distribution except for the notation of tuner position 
uy = ux  and  o*x = ay 

The correlation coefficient can be obtained using the correlation function built into most 
spreadsheets by comparing the original data set to the shifted data sets. The data becomes 
uncorrelated when the correlation coefficient is less than 0.36. 

4. Summary 

In order to meet the requirements of the current 1000-4-3 specification of maintaining a 
-0 to 6 dB uniformity over 75% of an 8 location data set, the distributions mentioned above were 
used to determine the number of samples (i.e. tuner steps) required to collect the necessary data. 
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In an effort to keep the calibration for mode stirred chambers similar to that currently used, a 
volume based calibration scheme was developed. 

As stated above, the number of samples required is determined by the mode density of a given 
cavity. Although a minimum sized chamber was estimated for calculating the mode densities at 
which the minimum requirements at 80 MHz are met, t is not practical to attempt to define a 
minimum sized chamber for this specification. A chamber's lowest useable frequency depends on 
it's dimensions and on the Q of the chamber, which is heavily influenced by the construction 
materials, types of antennas used (antennas contribute significantly to chamber loading at lower 
frequencies), etc.. The calibration procedure does place a stringent requirement on the chamber 
being evaluated. The data required places the need for the fields generated within the test volume 
to be both uniform and isotropic. To ensure this dual requirement is met, three measurements are 
required at each of the 8 locations using three mutually perpendicular orientations. Each 
measurement is independent which results in a total of 24 measurements being taken. This 
results in 6 measurements (i.e. 25%) being discarded to achieve the 75% confidence level. A 
chamber that passes this calibration procedure will have demonstrated its ability to generate the 
required field uniformity. 

The number of samples are based on a "theoretical" chamber of minimum size and typical Q. The 
number of samples required were rounded up to account for variations from this "theoretical" 
chamber in order to ensure a conservative test. It is possible that a larger chamber or one with a 
lower Q than the "theoretical" chamber could meet this calibration requirement using less than the 
required number of steps. 

As previously stated, it is not practical to define a minimum size test chamber and it is outside the 
scope of this specification to provide detailed design guidance.   The bottom line is that if a 
chamber passes the calibration procedure then it has demonstrated that it will provide the 
required environment at the desired level of confidence. 
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MODES / BW0 & SAMPLING REQUIREMENTS 
6 dB FIELD UNCERTAINTY WITH 75% CONFID. 
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Ice Distribution in Exposed Lot 3A Ceramic Room Temperature 
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Ice Distribution in Exposed Lot 6A Ceramic Room Temperature 
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Ice Distribution in Exposed Lot 3A Ceramic Warm 
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Ice Distribution in Exposed Lot 3A Plastic Cool 
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Appendix C: Engineering Statistical Analysis Data 

Ice Distribution in Exposed Lot 3A Plastic Warm 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 

Ice Distribution in Exposed Lot 6A Plastic Warm 
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Appendix C: Engineering Statistical Analysis Data 

Average lee in Control Lot 8A 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 

Input Offset Voltage Distribution in Exposed Lot 3A Ceramic Cool 
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Appendix C: Engineering Statistical Analysis Data 
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Temperature 

0.00025 

0.0002 

0.00015 

0.0001 - 

0.00005 

-♦— 1 

-»-2 

-A—3 

-X—4 

-*-5 

1  2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

Input Offset Voltages for Individual Components in Exposed Lot 3A 
Ceramic Room Temperature 

0.00025 

0.0002 

0.00015 

0.0001 - 

0.00005 

Test Period 

C17 



Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 

Input Offset Voltage Distribution in Exposed Lot 6A Ceramic Cool 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 
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Temperature 
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Appendix C: Engineering Statistical Analysis Data 

Input Offset Voltage Distribution in Exposed Lot 3A Plastic Warm 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 

Input Offset Voltage Distribution in Exposed Lot 6A Plastic Warm 
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Appendix C: Engineering Statistical Analysis Data 

Average Input Bias Current lor Device 1 in Control Lot SA 
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Appendix C: Engineering Statistical Analysis Data 

Input Bias Current Distribution in Exposed Lot 3A Plastic Cool 
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Appendix C: Engineering Statistical Analysis Data 

Input Bias Current Distribution in Exposed Lot 3A Ceramic Room 
Temperature 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 

Input Bias Current Distribution in Exposed Lot 3A Ceramic Cool 
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Appendix C: Engineering Statistical Analysis Data 

Average Input Offset Current for Device 1 in Control Lot 8A 
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Appendix C: Engineering Statistical Analysis Data 

Average Gain with RL=10K ohms for Device 1 in Control Lot 8A 
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Appendix C: Engineering Statistical Analysis Data 

Average Gain with RL=2K ohms lor Device 1 in Control Lot 8A 
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Appendix C: Engineering Statistical Analysis Data 

Average PSRR for Device 1 in Control Lot 8 

00000004 

000000035 

0.0000003 

0.00000025 

0.0000002 

0.00000015 

0.0000001 

0.00000005 

Average PSRR for Device 1 in Exposed Lots 3 and 6 

C37 



Appendix C: Engineering Statistical Analysis Data 

Average -VOP with 10K ohm Load for Device 1 in Control Lot 8A 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 

Slew Rate Distribution in Exposed Lot 6A Plastic Warm 
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Appendix C: Engineering Statistical Analysis Data 

Slew Rate Distribution in Exposed Lot 6A Plastic Cool 
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Appendix C: Engineering Statistical Analysis Data 

Average (-) Slew Rate for Device 1 in Control Lot 8 
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Appendix C: Engineering Statistical Analysis Data 

Average Gain Bandwidth Product for Device 1 in Control Lot 8 
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Appendix C: Engineering Statistical Analysis Data 

Gain Bandwidth Product Distributions for Exposed Ceramic Lot 3 Warm 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 

Average Gain with RL=2K ohms tor Device 2 in Control Lot 8 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 
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Appendix C: Engineering Statistical Analysis Data 

Average +VOP with 10K ohm Load lor Device 2 in Control Lot 8 
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Appendix C: Engineering Statistical Analysis Data 

Average -VOP with 2K ohm Load for Device 2 in Control Lot 8 

14 

13.82 
HiH m i^^^^^B 

Average -VOP with 2K ohm Load tor Oevice 2 in Exposed Lots 3 and 6 

C63 



Appendix C: Engineering Statistical Analysis Data 

Average +VOP with 2K ohm Load for Device 2 in Control Lot 8 
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Appendix C: Engineering Statistical Analysis Data 

Average (+) Slew Rate for Device 2 in Control Lot 8 
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Appendix C: Engineering Statistical Analysis Data 

Average (-) Slew Rate for Device 2 in Control Lot 8 

Average (-) Slew Rate lor Device 2 in Exposed Lots 3 and E 

PSAroom P6Awarm 

C66 



Appendix C: Engineering Statistical Analysis Data 
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Appendix D: Baseline Digital Test Data - RF Power and Field Intensity vs Upsets 

RFpwr 1Ö00 5ÖÖ 250 li» 

frequency 900 900 900 auu 

Antenna UE in 25.4 25.4 25.4 25.4 

In-line Attenuation 30 20 20 20 

test upsets power E Field upsets power E Field upsets power E Field upsets x>wer E Field 

period (mw) Strength mw) Strength mw) Strength (mw) Strength 

1 21 1 131.67 7 8 117.77 8 2.5 65.83 9 2.5 65.83 

2 44 0.5 93.10 1 1 41.64 10 1.5 51.00 10 2 58.88 

3 40 0.2 58.88 22 1 41.64 7 0.3 22.81 20 0.3 22.81 

4 35 0.3 72.12 22 2 58.88 10 0.3 22.81 15 0.2 18.62 

5 18 1 131.67 19 8 117.77 7 2 58.88 9 0.8 37.24 

6 13 1.5 161.26 17 12 144.24 13 4 83.28 10 2 58.88 

7 39 2 186.21 3 12 144.24 13 5 93.10 12 3 72.12 

8 13 3 228.06 3 18 176.65 4 8 117.77 7 4 83.28 

9 31 2 186.21 13 8 117.77 9 4 83.28 3 2 58.88 

10 35 0.5 93.10 36 5 93.10 3 1.5 51.00 6 1 41.64 

11 22 0.7 110.16 17 9 124.91 6 2 58.88 8 2 58.88 

12 1 1 131.67 25 7 110.16 7 1 41.64 9 1.5 51.00 

13 10 0.4 83.28 28 3 72.12 5 1 41.64 2 1.5 51.00 

14 8 0.7 110.16 33 3 72.12 8 1 41.64 9 0.8 37.24 

15 11 0.9 124.91 26 3.5 77.90 10 0.8 37.24 11 1 41.64 

16 15 0.5 93.10 14 4 83.28 11 0.5 29.44 10 0.5 29.44 

17 34 0.4 83.28 11 3 72.12 8 1.5 51.00 10 0.5 29.44 

18 72 0.7 110.16 36 4 83.28 21 2.5 65.83 11 1 41.64 

19 51 1.4 155.79 23 5 93.10 10 3 72.12 6 1.5 51.00 

20 18 1 131.67 15 2 58.88 17 1 41.64 9 1.5 51.00 

21 34 1 131.67 21 3 72.12 16 2.5 65.83 6 0.6 32.25 

22 14 1.5 161.26 12 5 93.10 12 4 83.28 6 1.2 45.61 

23 40 1.5 161.26 5 7 110.16 8 3 72.12 9 1.8 55.86 

24 35 1 131.67 38 3 72.12 6 2 58.88 9 1.6 52.67 

25 21 0.3 72.12 37 1 41.64 14 0.3 22.81 12 0.5 29.44 

26 50 1.5 161.26 23 10 131.67 16 4 83.28 7 0.7 34.84 

27 20 1.2 144.24 37 5 93.10 17 2 58.88 11 2.5 65.83 

28 58 0.3 72.12 50 3 72.12 5 1.5 51.00 11 0.4 26.33 

29 55 1.7 171.68 40 5 93.10 10 3 72.12 5 1 41.64 

30 54 1.5 161.26 38 1.5 51.00 10 1 41.64 10 0.8 37.24 

31 50 0.1 41.64 38 2.5 65.83 9 0.6 32.25 8 0.3 22.81 

32 53 0.3 72.12 36 2 58.88 4 0.5 29.44 9 0.4 26.33 

33 33 0.6 101.99 17 10 131.67 7 2 58.88 11 2.5 65.83 

34 36 3 228.06 31 12 144.24 3 10 131.67 1 3 72.12 

35 51 2 186.21 39 6 101.99 16 5 93.10 8 2.5 65.83 

36 35 0.4 83.28 39 2.5 65.83 9 1 41.64 13 1 41.64 

37 37 0.4 83.28 38 4 83.28 6 1.2 45.61 10 0.6 32.25 

38 49 1.5 161.26 42 9 124.91 17 2 58.88 6 1.2 45.61 

39 39 2 186.21 16 12 144.24 12 4 83.28 9 3 72.12 

40 38 1.5 161.26 9 8 117.77 2 3 72.12 10 2.5 65.83 

41 27 3 228.06 3 14 155.79 15 6 101.99 9 3 72.12 

42 27 5 294.42 34 21 190.81 14 14 155.79 4 5.5 97.65 

43 26 3 228.06 13 6 101.99 8 4 83.28 3 1.5 51.00 

44 32 1.2 144.24 11 5 93.10 8 2 58.88 4 1 41.64 

45 27 2.2 195.30 22 5 93.10 5 3 72.12 7 1 41.64 

46 33 1 131.67 14 2 58.88 12 2 58.88 4 0.3 22.81 

47 31 1.3 150.13 13 4 83.28 13 2 58.88 3 0.6 32.25 

48 4 2 186.21 32 6 101.99 15 4 83.28 3 1.5 51.00 

49 43 3 228.06 18 5 93.10 3 4.5 88.33 9 1.5 51.00 

50 41 2 186.21 4 10 131.67 4 4.5 88.33 11 2 58.88 

51 34 2.5 208.19 0 12 144.24 13 4 83.28 14 4 83.28 

52 57 1.2 144.24 47 5 93.10 14 1 41.64 9 1 41.64 

53 56 1 131.67 34 20 186.21 16 6 101.99 14 2.5 65.83 

54 79 6 322.52 45 22 195.30 43 12 144.24 10 6 101.99 

55 81 4 263.34 42 8 117.77 36 5 93.10 16 4 83.28 

56 85 0.3 72.12 43 1.5 51.00 34 0.5 29.44 17 2 58.88 

57 86 1.3 150.13 44 4 83.28 68 2 58.88 13 0.3 22.81 

58 57 0.6 101.99 23 3 72.12 67 2 58.88 9 1 41.64 

59 46 0.5 93.10 19 3 72.12 27 3 72.12 15 0.5 29.44 

60 46 0.5 93.10 13 1 41.64 18 2.5 65.83 12 0.5 29.44 

61 29 0.2 58.88 2 2 58.88 14 0.8 37.24 8 0.3 22.81 

62 23 1 131.67 14 72.12 16 1.5 51.00 7 1.5 51.00 

63 28 1.5 161.26 9 a 72.12 14 3 72.12 12 1.E 51.00    | 

D1 



Append x D: Baseline Digital Test Data - RF Power and Field Intensity vs . Upsets 
Hhpwr 1000 500 250 125 
frequency 900 900 9ÖÖ 9ÖÖ 
Antenna Gain 25.4 25.4 25.4 25.4 
In-line Attenuation 30 20 20 20 
test upsets power E Field upsets power E Field upsets power E Field upsets power E Field 
period (mw) Strength (mw) Strength (mw) Strength (mw) Strength 

64 32 1.4 155.79 21 1.5 51.00 9 2 58.88 8 1 41.64 
65 58 0.3 72.12 28 2 58.88 13 0.5 29.44 11 0.3 22.81 
66 19 0.6 101.99 38 1 41.64 9 1 41.64 13 0.6 32.25 
67 10 0.5 93.10 18 3 72.12 7 2 58.88 5 0.8 37.24 
68 30 1.2 144.24 37 5 93.10 12 3 72.12 8 1.2 45.61 
69 41 1.4 155.79 39 3 72.12 15 3.5 77.90 7 0.5 29.44 
70 63 0.3 72.12 28 2 58.88 16 1.5 51.00 13 1 41.64 
71 41 1.8 176.65 0 4 83.28 21 1 41.64 10 2 58.88 
72 46 1 131.67 4 3 72.12 13 2 58.88 10 0.8 37.24 
73 39 1.2 144.24 18 3.5 77.90 13 2.5 65.83 4 0.8 37.24 
74 35 1.3 150.13 15 3 72.12 10 1 41.64 8 0.7 34.84 
75 36 1.2 144.24 44 5 93.10 15 2 58.88 5 1 41.64 
76 53 3.5 246.33 34 10 131.67 5 6 101.99 4 1.5 51.00 
77 51 4.5 279.31 18 13 150.13 11 7 110.16 5 4 83.28 
78 53 2 186.21 16 4 83.28 10 3 72.12 5 2 58.88 
79 41 0.5 93.10 68 1 41.64 5 1 41.64 7 1 41.64 
80 27 1 131.67 20 8 117.77 9 1 41.64 8 1.5 51.00 
81 54 2 186.21 36 5 93.10 6 1 41.64 9 1.5 51.00 
82 57 1 131.67 53 5 93.10 5 1.8 55.86 2 1 41.64 
83 65 1 131.67 9 6 101.99 6 3 72.12 3 1.5 51.00 
84 50 1 131.67 23 6 101.99 12 2.5 65.83 8 1.5 51.00 
85 54 0.8 117.77 42 5 93.10 15 2.5 65.83 7 1.5 51.00 
86 75 1.5 161.26 43 8 117.77 6 3.5 77.90 7 1.5 51.00 
87 71 2 186.21 51 21 190.81 37 9 124.91 5 3 72.12 
88 80 6 322.52 41 22 195.30 63 12 144.24 5 6 101.99 
89 45 4 263.34 20 9 124.91 13 5 93.10 7 3.5 77.90 
90 28 1.5 161.26 4 4 83.28 6 3 72.12 11 2 58.88 
91 36 1.4 155.79 39 4 83.28 6 3 72.12 12 1 41.64 
92 60 1.4 155.79 35 3.5 77.90 13 3 72.12 6 1 41.64 
93 60 1.2 144.24 32 2 58.88 10 2 58.88 12 0.5 29.44 
94 40 0.5 93.10 56 3 72.12 11 0.8 37.24 11 1.5 51.00 
95 58 0.8 117.77 52 8 117.77 7 2 58.88 5 2 58.88 
96 37 4 263.34 10 20 186.21 12 6 101.99 3 2.5 65.83 
97 12 5 294.42 19 23 199.69 7 9 124.91 7 6 101.99 
98 43 3 228.06 18 10 131.67 22 4 83.28 12 4 83.28 
99 60 3 228.06 24 20 186.21 69 6 101.99 8 3.5 77.90 
100 57 4 263.34 22 13 150.13 8 6 101.99 7 5 93.10 
101 85 2.5 208.19 26 8 117.77 29 3 72.12 11 3 72.12 
102 19 1 131.67 34 1 41.64 19 2 58.88 11 0.8 37.24 
103 7 0.5 93.10 0 1.5 51.00 8 1 41.64 7 0.3 22.81 
104 5 0.4 83.28 13 1.5 51.00 7 0.5 29.44 5 0.3 22.81 
105 40 0.5 93.10 40 2 58.88 8 1.5 51.00 7 0.7 34.84 
106 36 0.8 117.77 0 4 83.28 13 2 58.88 6 1.2 45.61 
107 32 2 186.21 19 8 117.77 16 3 72.12 5 0.5 29.44 
108 7 1.8 176.65 0 5 93.10 17 2 58.88 4 1.5 51.00 
109 37 0.8 117.77 16 5 93.10 14 2 58.88 16 1.5 51.00 
110 26 1.3 150.13 14 4 83.28 11 1 41.64 9 1 41.64 
111 35 3 228.06 11 7 110.16 6 4 83.28 7 2 58.88 
112 58 4 263.34 41 14 155.79 40 8 117.77 14 3 72.12 
113 49 2.5 208.19 42 5 93.10 12 4 83.28 7 2 58.88 
114 39 1 131.67 34 3 72.12 18 2 58.88 5 1 41.64 
115 51 0.8 117.77 39 4 83.28 15 1.5 51.00 6 0.8 37.24 
116 53 0.8 117.77 33 5 93.10 8 0.8 37.24 12 1.5 51.00 
117 51 0.8 117.77 41 6 101.99 10 2 58.88 1 2 58.88 
118 49 3.5 246.33 86 12 144.24 7 6 101.99 7 3.5 77.90 
119 56 2.5 208.19 26 6 101.99 13 5 93.10 11 2 58.88 
120 61 1 131.67 24 5 93.10 5 2 58.88 11 1.5 51.00 
121 60 1 131.67 39 5 93.10 11 1.5 51.00 6 1.5 51.00 
122 60 0.5 93.10 35 3 72.12 41 1 41.64 13 1 41.64 
123 33 0.3 72.12 36 2 58.88 7 1 41.64 10 0.8 37.24 
124 34 0.8 117.77 11 3 72.12 14 1 41.64 7 0.8 37.24 
125 42 1.2 144.24 39 4 83.28 2 1.5 51.00 11 1 41.64 
126 59 0.6 101.99 37 2 58.88 3 2 58.88 3 1 41.64 
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RFpwr 
frequency! 
Antenna (jam 
In-line Attenuation 
test 
period 

Appendix D: Baseline Digital Test Data - RF Power and Field Intensity vs. Upsets 

 TOT5 
"W 

upsets 

127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 

power 

139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 

RFpwr 
frequency 

(mw) 
35 
52 
62 
23 
21 
43 
49 
40 
54 
32 
25 
91 

T5" 
-3TJ 

E Field 
Strength 

39 
36 
42 
50 
31 
42 
28 
41 
26 
58 
59 
34 
37 
26 

41 
68 
70 

38 
29 
20 
30 
41 
40 
40 
24 

31 
21 

53 
31 
31 
13 
24 
37 
13 
13 
34 
25 
23 
20 

0.4 
0.4 

60.12 

1.2 

1.5 

0.2 
0.2 
0.2 
0.4 
0.3 
0.3 
0.5 
0.7 

upsets 

1.5 

0.5 
2.5 

0.5 
0.4 
1.3 
0.3 
0.4 
0.5 
0.6 
0.6 
0.6 
1.5 

0.5 
0.5 
0.7 
1.5 
0.8 
0.8 

1000 

38 
1000 

2.5 

1.5 
0.8 
0.7 
2.5 

0.2 
0.5 

2.09 

83.28 
83.28 
144.24 
186.21 
161.26 
186.21 
186.21 

30 
0.1 

58.88 

900 
upsets 

1000 

58.88 
58.88 
83.28 
72.12 

-5ÜÖ- 

power 

72.12 
93.10 
110.16 
161.26 
131.67 
93.10 
208.19 
294.42 
294.42 
263.34 
263.34 
186.21 
93.10 
83.28 
150.13 
72.12 
83.28 
93.10 
101.99 
101.99 
101.99 
161.26 
131.67 
131.67 
93.10 
93.10 
110.16 
161.26 
117.77 
117.77 
208.19 
322.52 
294.42 
131.67 
161.26 
117.77 
110.16 
208.19 
186.21 

900 
power 
(mw) 

131.67 
58.88 
93.10 
131.67 
147.06 
322.52 
41.64 

131.66944 
1000 

22 
25 
25 
22 

24 
40 
36 
23 
21 
62 
24 

~2CT 
"20* 

E Field 
(mw) Strength 

38 
29 
39 
26 
20 

21 
20 
10 

33 
28 
27 
35 
20 
34 
31 
39 

35 

13 
33 
21 
35 
25 
28 
24 

16 
16 

11 
56 
15 

40.31 
900 

23 

900 
E Field 

Strength 

500 
900 

upsets 

1.5 

10 
10 

upsets 

58.88 
51.00 
72.12 
110.16 
117.77 
131.67 
131.67 
93.10 
72.12 
58.88 

-250" 
"W 

power 
(mw) 

11 

14 

21 
13 
16 

41.64 

1.5 
1.5 

15 
23 
18 
20 
18 
12 

3.5 

1.5 

1.5 

41.64 
51.00 
51.00 
72.12 
117.77 
93.10 
72.12 
161.26 
199.69 
176.65 
186.21 
176.65 
144.24 
72.12 
58.88 
77.90 
41.64 
51.00 
58.88 
58.88 
51.00 

17 
12 

58.88 

11 
14 

S5 
E Field 
Strength 

12 
10 

12 
48 
29 
19 
16 
12 

22 
14 
25 
10 

15 
93.10 
110.16 
72.12 
41.64 
58.88 
93.10 
93.10 
72.12 
58.88 
117.77 
171.68 
144.24 
101.99 

15 
12 

6.63 
25.4 

500 
900 

power 
(mw) 

58.88 
58.88 
72.12 
161.26 

10 
10 

10 

11 
10 
12 
10 
13 
10 
12 

144.24 
93.10 
58.88 
58.88 
83.28 
94.96 
199.69 
41.64 
93.10 
500 
900 

13 
13 

12 

25.97 

1.5 
2.5 

1.5 
1.5 

0.8 
0.8 

0.8 
2.5 
3.5 

upsets 

58.88 
51.00 
65.83 
83.28 
93.10 
93.10 
101.99 
51.00 
51.00 
41.64 
37.24 
37.24 
41.64 
37.24 
65.83 

12 

1.7 
0.5 
0.3 
1.5 
0.8 

77.90 
58.88 

T2r 

power 

41.64 
117.77 
144.24 
117.77 
117.77 
124.91 
93.10 
58.88 
41.64 
54.29 
29.44 
22.81 
51.00 

0.5 
0.1 
1.5 

0.5 

0.8 

12 

0.8 

37.24 
29.44 
13.17 
51.00 
93.10 
58.88 
29.44 
41.64 
58.88 
58.88 
41.64 
37.24 
101.99 
144.24 
101.99 
93.10 
72.12 
37.24 
58.88 
110.16 

900 

11 
250 
900 

E Field 
Strength | 

upsets 

2.5 
3.49 
25.4 
0.1 

250 
900 

power 
(mw) 

101.99 
58.88 
41.64 
58.88 
65.83 
66.11 
155.79 
13.17 
58.88 
250 
900 

E Field 
Strength 

(mw) 

10 

14 

~25~4l 
—5Ü 

E Field 
Strength 

13 

11 

10 
13 

10 

12 

12 

19.39 
900 

125 
900 

upsets 

0.5 
0.3 
021 

1.5 

2.5 
2.5 
1.5 

0.8 
0.5 
0.2 

29.44 
22.81 
18.62 
51.00 
58.88 
65.83 
65.83 
51.00 
41.64 
37.24 
29.44 

0.4 
0.8 
0.6 
1.5 

1.5 

0.5 
0.8 
0.5 

18.62 
26.33 
37.24 
32.25 
51.00 
41.64 
41.64 
51.00 
93.10 
93.10 
93.10 
101.99 
83.28 
41.64 
29.44 
37.24 
29.44 

0.3 
0.5 
0.7 
0.3 
0.4 

1.5 

0.5 
0.5 
1.3 
1.5 
0.3 
0.4 
1.8 

1.8 

22.81 
29.44 
34.84 
22.81 
26.33 
41.64 
51.00 
41.64 
29.44 
29.44 
47.47 
51.00 
22.81 
26.33 
55.86 
83.28 
72.12 
55.86 

0.5 

IS 

0.2 

1.5 
2.10 
25.4 
0.2 

1.2 
125 
900 

41.64 
29.44 
41.64 
65.83 
83.28 
58.88 
18.62 
34.84 
51.00 
48.68 
101.99 
18.62 
45.61 

125 

power 
(mw) 

900 
E Field 

Strength | 
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Appendix D: Baseline Digital Test Data - RF Power and Field Intensity vs . Upsets 
HI- pwr 63 1000 500 25Ö 
trequency 900 17ÖÖ 17ÖÖ 17"ÖÖ 
Antenna bam 25.4 32 32 32 
in-line Atter uation 20 30 20 20 
lest upsets power E Field upsets power E Field upsets power E Field upsets power E Field 
period (mw) Strength (mw) Strength (mw) Strength (mw) Strength 

1 5 0.7 34.84 11 0.5 199.05 3 2.5 140.75 0 1.2 97.52 
2 2 0.5 29.44 11 1.7 367.04 8 7 235.52 0 4.5 188.84 
3 2 0.2 18.62 15 1.2 308.37 3 6 218.05 0 3 154.19 
4 3 0.1 13.17 16 0.9 267.06 3 7 235.52 0 3 154.19 
5 1 0.3 22.81 17 0.3 154.19 8 3.5 166.54 0 1.5 109.03 
6 0 0.8 37.24 10 0.1 89.02 5 1 89.02 0 0.2 39.81 
7 0 0.9 39.50 12 0.5 199.05 10 3 154.19 0 1.8 119.43 
8 0 1.5 51.00 17 0.2 125.89 1 2 125.89 0 1.5 109.03 
9 0 0.6 32.25 10 0.2 125.89 4 0.7 74.48 0 0.4 56.30 
10 1 0.5 29.44 11 0.2 125.89 4 1.5 109.03 0 1 89.02 
11 0 0.2 18.62 12 0.7 235.52 8 3 154.19 0 2.2 132.04 
12 1 0.7 34.84 17 0.1 89.02 2 1 89.02 0 1.5 109.03 
13 1 0.3 22.81 15 0.4 178.04 3 1.9 122.70 0 1 89.02 
14 1 0.2 18.62 18 0.5 199.05 5 2.5 140.75 0 1.1 93.36 
15 1 0.3 22.81 20 1 281.50 6 4 178.04 0 3.5 166.54 
16 2 0.1 13.17 16 1.5 344.77 2 3 154.19 1 4.5 188.84 
17 4 0.1 13.17 11 0.7 235.52 3 2 125.89 0 2 125.89 
18 7 0.3 22.81 12 0.3 154.19 3 0.5 62.95 0 0.7 74.48 
19 8 0.6 32.25 15 0.3 154.19 3 1.5 109.03 1 0.4 56.30 
20 3 0.4 26.33 21 0.7 235.52 1 3 154.19 0 1.5 109.03 
21 5 0.2 18.62 15 0.5 199.05 1 2 125.89 0 1 89.02 
22 5 0.5 29.44 19 0.3 154.19 5 2 125.89 0 0.5 62.95 
23 4 0.7 34.84 12 0.1 89.02 5 1 89.02 0 0.3 48.76 
24 3 0.5 29.44 19 0.5 199.05 8 0.8 79.62 0 0.8 79.62 
25 4 0.2 18.62 14 0.3 154.19 4 0.5 62.95 0 0.4 56.30 
26 4 1 41.64 7 0.5 199.05 2 0.7 74.48 0 1.3 101.50 
27 2 0.5 29.44 21 0.1 89.02 4 1 89.02 0 0.2 39.81 
28 3 0.4 26.33 11 1 281.50 4 10 281.50 1 0.8 79.62 
29 2 0.7 34.84 6 0.3 154.19 9 8 251.79 0 1 89.02 
30 2 0.2 18.62 12 0.2 125.89 9 3 154.19 1 0.3 48.76 
31 2 0.15 16.13 23 0.5 199.05 10 1.5 109.03 0 0.7 74.48 
32 2 0.1 13.17 15 0.5 199.05 4 5 199.05 1 2 125.89 
33 0 0.5 29.44 13 0.2 125.89 7 3 154.19 0 0.5 62.95 
34 0 1.5 51.00 15 0.1 89.02 2 2 125.89 0 0.2 39.81 
35 3 0.5 29.44 12 0.6 218.05 4 2.5 140.75 0 0.3 48.76 
36 3 0.1 13.17 12 0.5 199.05 0 3 154.19 0 1.8 119.43 
37 2 0.3 22.81 16 0.4 178.04 1 4 178.04 0 1 89.02 
38 2 0.7 34.84 24 0.5 199.05 4 1 89.02 0 1.4 105.33 
39 0 0.9 39.50 18 0.3 154.19 6 0.5 62.95 0 0.8 79.62 
40 1 0.6 32.25 10 0.2 125.89 13 1 89.02 0 0.3 48.76 
41 0 1.2 45.61 31 0.4 178.04 11 2.5 140.75 2 0.6 68.95 
42 0 2.5 65.83 23 0.5 199.05 9 6 218.05 1 0.7 74.48 
43 0 1.2 45.61 14 1.3 320.96 2 4 178.04 1 3 154.19 
44 0 0.3 22.81 13 0.7 235.52 9 3 154.19 0 3 154.19 
45 0 0.7 34.84 24 0.4 178.04 8 2 125.89 3 1 89.02 
46 0 0.5 29.44 16 0.2 125.89 7 1.5 109.03 2 0.4 56.30 
47 0 0.4 26.33 24 0.3 154.19 4 1.5 109.03 0 1.3 101.50 
48 0 0.5 29.44 16 0.2 125.89 0 0.5 62.95 0 0.7 74.48 
49 2 1 41.64 18 0.1 89.02 3 0.5 62.95 0 0.5 62.95 
50 3 1.2 45.61 8 0.2 125.89 7 2 125.89 1 1.3 101.50 
51 0 1.5 51.00 5 0.5 199.05 3 5 199.05 1 1.8 119.43 
52 5 0.2 18.62 25 1 281.50 1 5 199.05 0 2 125.89 
53 7 0.8 37.24 16 0.2 125.89 4 1 89.02 0 2.5 140.75 
54 7 2 58.88 7 0.05 62.95 6 0.3 48.76 4 0.5 62.95 
55 9 1.5 51.00 12 0.05 62.95 4 0.4 56.30 1 0.2 39.81 
56 9 0.5 29.44 15 0.3 154.19 5 0.8 79.62 1 0.7 74.48 
57 6 0.05 9.31 16 0.5 199.05 4 3 154.19 3 0.7 74.48 
58 7 0.3 22.81 24 0.5 199.05 5 3.5 166.54 3 0.6 68.95 
59 7 0.3 22.81 15 0.4 178.04 4 1 89.02 1 0.7 74.48 
60 3 0.3 22.81 19 0.3 154.19 3 2 125.89 1 0.3 48.76 
61 1 0.2 18.62 16 0.1 89.02 2 2 125.89 1 1.2 97.52 
62 1 0.6 32.25 18 0.3 154.19 5 1 89.02 0 1.8 119.43 
63 1 0.6 32.25 20 0.2 125.89 6 1.5 109.03 0 0.2 39.81 
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RFpwr 
frequency 

^ppendix D: Basel 

63 
900 

ne Digital Test Data - RF Power and Field Intensity vs 

1ÖÖ0                                              500 
17ÖÖ                                                 1700 

Upsets 
250 
17ÖÖ 

Antenna Ua 
In-line Atten 

test 

n 
jation 

jpsets 

25.4 
20 

sower E Field jpsets 

32 
30 

aower E Field jpsets 

32 
20 

aower E Field jpsets 

32 
20 

Dower E Field 

period mw) Strength mw) Strength mw) Strength mw) Strength 

64 4 0.4 26.33 24 0.2 125.89 5 3 154.19 0 0.7 74.48 

65 0 0.1 13.17 23 0.2 125.89 7 2 125.89 0 0.3 48.76 

66 0 0.2 18.62 15 1 281.50 8 8 251.79 2 1.5 109.03 

67 3 0.1 13.17 7 1.2 308.37 3 7 235.52 0 3.5 166.54 

68 4 0.2 18.62 15 0.6 218.05 3 2 125.89 2 1.8 119.43 

69 3 0.3 22.81 11 0.1 89.02 4 1 89.02 0 0.8 79.62 

70 4 0.2 18.62 12 0.3 154.19 5 2 125.89 0 0.8 79.62 

71 0.6 32.25 14 0.3 154.19 4 3 154.19 4 1.2 97.52 

72 0.5 29.44 20 0.1 89.02 6 3 154.19 0 0.8 79.62 

73 0.5 29.44 13 0.05 62.95 3 2 125.89 0 0.7 74.48 

74 0.4 26.33 12 0.05 62.95 2 1.5 109.03 0 0.5 62.95 

75 0.5 29.44 14 0.3 154.19 1 0.7 74.48 0 1.2 97.52 

76 0 1 41.64 13 0.2 125.89 3 1 89.02 0 1.5 109.03 

77 0 1.2 45.61 19 0.3 154.19 4 
5 

1 
3 

89.02 
154.19 

0 
0 

0.3 
1.5 

48.76 
109.03 

78 
79 

3 
2 

0.5 
0.2 18.62 8 0.3 154.19 6 2 125.89 1 1 89.02 

80 0 0.4 26.33 9 0.4 178.04 16 5 199.05 1 2 125.89 

81 1 0.5 29.44 13 1.7 367.04 0 15 344.77 0 5 199.05 

82 4 0.3 22.81 12 0.5 199.05 8 9 267.06 0 4 178.04 

83 5 0.4 26.33 15 0.3 154.19 3 4 178.04 

140 75 

0 
0 

0.8 
0.7 

79.62 
74.48 

84 
85 

6 
8 

0.3 
0.3 

22.81 
22.81 21 0.1 89.02 4 1 89.02 0 0.4 56.30 

86 7 0.7 34.84 18 0.3 154.19 1 2 125.89 0 0.7 74.48 

87 7 1.5 51.00 9 0.1 89.02 2 
3 

2 
05 

125.89 
62.95 

0 
0 

1.4 
0.3 

105.33 
48.76 

88 
89 

7 
6 

2.5 
1.2 45.61 22 0.1 89.02 5 2 125.89 0 0.2 39.81 

90 4 0.7 34.84 9 0.3 154.19 11 4 178.04 0 0.8 79.62 

91 4 0.6 32.25 9 0.1 89.02 1 3 154.19 0 0.4 56.30 

92 6 0.6 32.25 18 0.4 178.04 8 1 89.02 0 1 89.02 

93 6 0.5 29.44 13 0.5 199.05 5 0.8 79.62 2 1 89.02 

94 3 0.3 22.81 14 1.5 344.77 3 7 235.52 0 2 125.89 

95 0 0.7 34.84 10 1.5 344.77 2 3 154.19 0 3.5 166.54 

96 0 1.5 51.00 12 1.2 308.37 3 0.4 56.30 0 1.5 109.03 

97 1 1.9 57.39 15 0.9 267.06 3 2 125.89 0 3 154.19 

98 5 0.7 34.84 23 0.2 125.89 3 1 89.02 0 1.5 109.03 

99 6 1 41.64 12 0.2 125.89 1 0.5 62.95 0 0.3 48.76 

100 11 1 41.64 22 0.1 89.02 7 0.5 62.95 0 0.3 48.76 

101 6 0.8 37.24 12 0.3 154.19 3 4 178.04 3 0.2 39.81 

102 5 0.2 18.62 14 0.4 178.04 3 
g 

2 
4 

125.89 
178.04 

0 
0 

1.5 
1.5 

109.03 
109.03 

103 
104 

0 
0 

0.2 
0.15 16.13 20 0.5 199.05 6 5 199.05 0 2.5 140.75 

105 1 0.15 16.13 19 0.1 89.02 5 1.5 109.03 3 0.3 48.76 

106 0 0.2 18.62 12 0.3 154.19 4 0.5 62.95 0 1 89.02 

107 0 0.8 37.24 17 0.3 154.19 4 1 89.02 0 0.8 79.62 

108 0 0.6 32.25 13 0.4 178.04 0 1 89.02 
109 03 

0 
0 

0.8 
0.7 

79.62 
74.48 

109 
110 

0 
2 

0.4 
0.3 

26.33 
22.81 

15 
23 0.5 199.05 5 1 89.02 0 1.3 101.50 

111 2 0.7 34.84 14 1.2 308.37 3 10 281.50 0 2.5 140.75 

112 4 1.5 51.00 7 1.5 344.77 5 6 218.05 2 5 199.05 

113 8 0.8 37.24 15 0.7 235.52 3 3.5 166.54 0 2 125.89 

114 8 0.4 26.33 20 1 281.50 11 4 178.04 1 2 125.89 

115 4 0.3 22.81 21 1.4 333.08 8 5 199.05 2 2.5 140.75 

116 3 0.2 18.62 13 0.5 199.05 6 1 89.02 0 0.8 79.62 

117 6 0.1 13.17 9 0.1 89.02 3 0.8 79.62 
178 04 

0 
0 

1 
0.5 

89.02 
62.95 

118 
119 

7 

5 

0.6 
1.2 

32.25 
45.61 22 0.8 251.79 4 3 154.19 0 0.8 79.62 

120 3 0.4 26.33 17 0.4 178.04 1C 0.5 
2 

62.95 
125 89 

0 
0 

0.5 
0.6 

62.95 
68.95 

121 
122 

5 
2 

0.4 
0.3 

26.33 
22.81 20 0.4 178.04 

c 
1 
1 

89.02 
89.02 

0 
0 

1.2 
0.5 

97.52 

62.95 
123 
124 

2 
0 

0.3 
0.2 18.62 19 0.1 89.02 1 1 89.02 0 0.2 39.81 

125 0 0.3 22.81 12 0.3 154.19 £ 2.£ 140.75 1 0.7 74.48 

126 0 0.3 22.81 19 0.2 125.89 1 89.02 0 0.8 79.62 
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Append x D: Baseline Digital Test Data - RF Power and Field Intensity vs. Upsets 

Ht- pwr 63 1000 5ÖÖ 25Ö 
frequency 900 17ÖÖ 17ÖÖ 17ÖÖ 
Antenna Gain 25.4 32 32 32 
in-nne Alter luation 20 30 20 20 
test upsets power E Field upsets power E Field upsets power E Field upsets power E Field 
period (mw) Strength (mw) Strength (mw) Strength (mw) Strength 

127 0 0.1 13.17 27 0.3 154.19 6 0.5 62.95 0 0.4 56.30 
128 0 0.2 18.62 21 0.2 125.89 3 2 125.89 0 0.4 56.30 
129 1 0.4 26.33 7 0.2 125.89 5 1.5 109.03 0 0.6 68.95 
130 1 0.5 29.44 17 0.3 154.19 5 1.5 109.03 0 1.3 101.50 
131 1 0.8 37.24 9 0.6 218.05 7 2 125.89 1 1.8 119.43 
132 0 0.9 39.50 13 0.2 125.89 9 1 89.02 1 1.3 101.50 
133 1 1 41.64 12 0.05 62.95 7 0.5 62.95 1 0.3 48.76 
134 7 0.5 29.44 17 1.5 344.77 9 1.5 109.03 0 2 125.89 
135 3 0.1 13.17 16 0.9 267.06 9 2 125.89 1 3.5 166.54 
136 0 0.05 9.31 14 0.2 125.89 7 2 125.89 0 2 125.89 
137 0 0.15 16.13 11 0.8 251.79 13 3 154.19 5 2.5 140.75 
138 3 0.1 13.17 15 0.5 199.05 14 7 235.52 4 2 125.89 
139 5 0.1 13.17 14 0.2 125.89 6 1 89.02 0 0.8 79.62 
140 1 0.2 18.62 16 0.1 89.02 7 1 89.02 1 0.2 39.81 
141 1 0.3 22.81 14 0.2 125.89 8 0.5 62.95 0 1 89.02 
142 1 0.7 34.84 11 0.4 178.04 8 1 89.02 0 1 89.02 
143 0 0.5 29.44 16 0.2 125.89 9 1.5 109.03 2 0.7 74.48 
144 2 0.3 22.81 10 0.3 154.19 2 2 125.89 1 0.8 79.62 
145 6 0.6 32.25 12 0.3 154.19 11 3 154.19 2 0.6 68.95 
146 5 2.2 61.76 18 0.2 125.89 6 0.5 62.95 0 0.3 48.76 
147 5 1.8 55.86 16 0.3 154.19 3 4 178.04 0 0.7 74.48 
148 7 2.2 61.76 12 0.5 199.05 1 6 218.05 0 1.5 109.03 
149 3 1.6 52.67 15 0.5 199.05 11 4 178.04 0 0.3 48.76 
150 1 0.5 29.44 9 0.2 125.89 17 0.5 62.95 3 0.4 56.30 
151 2 0.1 13.17 12 0.5 199.05 8 0.8 79.62 0 0.5 62.95 
152 1 0.25 20.82 7 0.3 154.19 3 0.8 79.62 0 1 89.02 
153 1 0.35 24.63 11 0.6 218.05 2 5 199.05 0 1 89.02 
154 6 0.1 13.17 9 0.1 89.02 4 1.5 109.03 0 1.8 119.43 
155 8 0.1 13.17 12 0.3 154.19 3 0.8 79.62 0 1 89.02 
156 4 0.3 22.81 13 0.7 235.52 6 1.5 109.03 1 1 89.02 
157 0 0.3 22.81 16 0.8 251.79 2 6 218.05 0 0.6 68.95 
158 0 0.15 16.13 11 1.2 308.37 6 4 178.04 0 2.5 140.75 
159 0 0.2 18.62 14 1.6 356.08 1 5 199.05 0 4 178.04 
160 0 0.7 34.84 16 0.4 178.04 7 2 125.89 0 1.5 109.03 
161 2 0.6 32.25 27 0.05 62.95 5 1 89.02 1 0.8 79.62 
162 4 0.6 32.25 11 0.5 199.05 3 4 178.04 0 1.8 119.43 
163 4 0.4 26.33 19 0.1 89.02 2 1 89.02 0 2 125.89 
164 3 0.3 22.81 9 0.1 89.02 6 6 218.05 0 2 125.89 
165 2 0.4 26.33 8 1.4 333.08 5 2 125.89 1 2.5 140.75 
166 2 0.4 26.33 16 0.5 199.05 5 1.5 109.03 0 2 125.89 
167 1 0.2 18.62 15 0.7 235.52 1 1.5 109.03 0 2 125.89 
168 0 0.3 22.81 10 1.7 367.04 2 5 199.05 0 4 178.04 
169 0 1.3 47.47 9 1 281.50 11 1.5 109.03 0 5 199.05 
170 3 2.2 61.76 17 0.4 178.04 8 1.5 109.03 1 2 125.89 
171 0 1.2 45.61 8 0.8 251.79 2 1 89.02 4 2 125.89 
172 1 1 41.64 5 0.4 178.04 10 2 125.89 2 1.5 109.03 
173 0 1 41.64 10 1 281.50 3 2 125.89 1 2.5 140.75 
174 0 0.4 26.33 11 0.5 199.05 4 2 125.89 0 2 125.89 
175 0 0.3 22.81 12 0.6 218.05 2 1.5 109.03 0 1.8 119.43 
176 0 0.3 22.81 9 0.4 178.04 4 1.5 109.03 0 0.5 62.95 
177 0 1.3 47.47 10 0.9 267.06 0 3.5 166.54 0 2.5 140.75 
178 1 0.2 18.62 16 1 281.50 5 7 235.52 0 2 125.89 
179 6 0.2 18.62 21 0.7 235.52 2 6 218.05 0 4 178.04 
180 6 0.3 22.81 19 0.4 178.04 7 2 125.89 0 2 125.89 
181 6 0.6 32.25 11 0.5 199.05 2 2 125.89 0 0.8 79.62 
ave 13.26 1.08 29.29 44.56 1.16 180.03 29.18 3.15 131.94 22.03 1.93 96.20 
max 900 25.4 65.83 1700 32 367.04 1700 32 344.77 1700 32 199.05 
mm 0 0.05 9.31 5 0.05 62.95 0 0.3 48.76 0 0.2 39.81 

mean 2 0.4 26.33 14 0.4 178.04 4 2 125.89 0 1 89.02 
RFpwr 63 63 63 1000 1000 1000 500 500 500 250 250 250 

frequency 900 900 900 1700 1700 1700 1700 1700 1700 1700 1700 1700 
upsets power E Field upsets power E Field upsets power E Field upsets power E Field 

(mw) Strength (mw) Strength (mw) Strength (mw) Strength 
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Appendix E: Baseline Digital Test Data - Upset Data Files 

UPSET.050 
1.7 GHz, 1000 Watts, Digital 

Start Time is: Thu Dec 21 13:51:24 1995 
ThuDec21 14:09:42 1995 

#1000: 
#1001: 
#1002: 
#1003: 
#1004: 
#1005: 
#1006: 
#1007: 
#1008: 
#1009: 
#1010: 
#1011: 
#1012: 
#1013: 
#1014: 
#1015: 
#1016: 
#1017: 
#1018: 
#1019: 
#1020: 
#1021: 
#1022: 
#1023: 
#1024: 
#1025: 
#1026: 
#1027: 
#1028: 
#1029: 
#1030: 
#1031: 
#1032: 
#1033: 
#1034: 
#1035: 
#1036: 
#1037: 
#1038: 
#1039: 
#1040: 
#1041: 
#1042: 
#1043: 
#1044: 
#1045: 
#1046: 
#1047: 

3354 F 
2924 F 
56 F 
990 F 
1160 F 
849 F 
371 F 
615 F 
82 F 
517 F 
150 F 
211 F 
373 F 
741 F 
1308 F 
3661 F 
1112F 
2609 F 
1020 F 
1443 F 
215 F 
348 F 
109 F 
107 F 
555 F 
613 F 
389 F 
704 F 
464 F 
892 F 
126 F 
571 F 
60F 
191 F 
92 F 
591 F 
264 F 
986 F 
390 F 
1991 F 
209 F 
166 F 
357 F 
190 F 
569 F 
15 F 
104 F 
46 F 

v#1048: 
#1049: 
#2000: 
#2001: 
#2002: 
#2003: 
#2004: 
#2005: 
#2006: 
#2007: 
#2008: 
#2009: 
#2010: 
#2011: 
#2012: 
#2013: 
#2014: 
#2015: 
#2016: 
#2017: 
#2018: 
#2019: 
#2020: 
#2021: 
#2022: 
#2023: 
#2024: 
#2025: 
#2026: 
#2027: 
#2028: 
#2029: 
#2030: 
#2031: 
#2032: 
#2033: 
#2034: 
#2035: 
#2036: 
#2037: 
#2038: 
#2039: 
#2040: 
#2041: 
#2042: 
#2043: 
#2044: 
#2045: 
#2046: 
#2047: 
#2048: 
#2049: 

106 F 
352 F 
293 F 
1835 F 
194 F 
702 F 
42 F 
91 F 
224 F 
212 F 
183 F 
134 F 
614 F 
512 F 
371 F 
532 F 
517 F 
54 F 
350 F 
395 F 
51 F 
72 F 
94 F 
53 F 
62 F 
819 F 
643 F 
543 F 
123 F 
118F 
237 F 
494 F 
280 F 
67 F 
654 F 
280 F 
853 F 
476 F 
1995 F 
370 F 
662 F 
108 F 
795 F 
106 F 
114 F 
38 F 
112 F 
52 F 
1139F 
44 F 
119 
882 F 

100 total devices being upset 
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Appendix E: Baseline Digital Test Data - Upset Data Files 

UPSET.051 ^2000 IF 
1.7 GHz, 250 Watts, Digital #2001 :    82 F 
Start Time is: Thu Dec 21 14:10:08 1995 #2002 IF 
ThuDec21 14:29:18 1995 #2003 IF 
#1000: 885 F #2004 18 F 
#1001: 426 F #2005 IF 
#1002: IF #2006 IF 
#1003: 7F #2007 IF 
#1004: IF #2008 IF 
#1005: 24 F #2009 IF 
#1006: IF #2010 IF 
#1007: IF #2011 IF 
#1008: IF #2012 17 F 
#1009: IF #2013 21 F 
#1010: IF #2014 IF 
#1011: IF #2015 IF 
#1012: IF #2016 IF 
#1013: IF #2017 IF 
#1014: 104 F #2018 IF 
#1015: 690 F #2019 IF 
#1016: 38 F #2020 IF 
#1017: 354 F #2021 IF 
#1018: IF #2022 IF 
#1019: IF #2023 IF 
#1020: IF #2024 IF 
#1021: IF #2025 IF 
#1022: IF #2026 IF 
#1023: IF #2027 IF 
#1024: IF #2028 IF 
#1025: 3F #2029 IF 
#1026: 8F #2030 IF 
#1027: 2F #2031 IF 
#1028: IF #2032 IF 
#1029: 116 F #2033 IF 
#1030: IF #2034 IF 
#1031: 6F #2035 IF 
#1032: IF #2036 41 F 
#1033: IF #2037 IF 
#1034: IF #2038 IF 
#1035: 3F #2039 IF 
#1036: IF #2040. IF 
#1037: 27 F #2041: IF 
#1038: IF #2042: IF 
#1039: 123 F #2043: IF 
#1040: IF #2044: IF 
#1041: IF #2045: IF 
#1042: IF #2046: 38 F 
#1043: IF #2047: IF 
#1044: 3F #2048: IF 
#1045: IF #2049: IF 
#1046: IF 
#1047: IF 100 To tal devices being upset 
#1048: IF 81 will 11 - 3 upsets 
#1049: IF 19 will l 6 or more upsets 
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Appendix E: Baseline Digital Test Data - Upset Data Files 

UPSET.052 
900 MHz, 1000 Watts, Digital 

Start Time is: Thu Dec 21 14:32:24 1995 
ThuDec21 14:53:08 1995 

#1000 2415 F 
#1001 5573 F 
#1002 1456 F 
#1003 1256 F 
#1004 905 F 
#1005 744 F 
#1006 1472 F 
#1007 866 F 
#1008 994 F 
#1009 1234 F 
#1010 1023 F 
#1011 4587 F 
#1012 808 F 
#1013 450 F 
#1014 3908 F 
#1015 1310F 
#1016 5758 F 
#1017 3202 F 
#1018 4426 F 
#1019 5393 F 
#1020 1192 F 
#1021 1569 F 
#1022 4917 F 
#1023 4776 F 
#1024 1537 F 
#1025 1242 F 
#1026 2654 F 
#1027 2031 F 
#1028 326 F 
#1029 138 F 
#1030 420 F 
#1031 1866 F 
#1032 1689 F 
#1033 348 F 
#1034 1709 F 
#1035 1263 F 
#1036 2209 F 
#1037 577 F 
#1038 3383 F 
#1039 1864 F 
#1040 247 F 
#1041 1608 F 
#1042 2407 F 
#1043 493 F 
#1044 1101 F 
#1045 861 F 
#1046 1801 F 
#1047 856 F 

#1048: 
#1049: 
#2000: 
#2001: 
#2002: 
#2003: 
#2004: 
#2005: 
#2006: 
#2007: 
#2008: 
#2009: 
#2010: 
#2011: 
#2012: 
#2013: 
#2014: 
#2015: 
#2016: 
#2017: 
#2018: 
#2019: 
#2020: 
#2021: 
#2022: 
#2024: 
#2025: 
#2026: 
#2027: 
#2028: 
#2029: 
#2030: 
#2031: 
#2032: 
#2033: 
#2034: 
#2035: 
#2036: 
#2037: 
#2038: 
#2039: 
#2040: 
#2041: 
#2042: 
#2043: 
#2044: 
#2045: 
#2046: 
#2047: 
#2048: 
#2049: 

433 F 
174 F 
301 F 
237 F 
176 F 
253 F 
710 F 
893 F 
1415 F 
1360 F 
292 F 
1190 F 
193 F 
120 F 
94 F 
332 F 
1457 F 
1734 F 
1158F 
1259 F 
1555 F 
1801 F 
1517F 
1269 F 
1930 
1544 F 
1461 F 
1458 F 
1411 F 
1485 F 
1660 F 
361 F 
1421 F 
1330 F 
2091 F 
1669 F 
1387 F 
1836 F 
1987 F 
748 F 
154 F 
999 F 
387 F 
101 F 
866 F 
315F 
591 F 
271 F 
1115 F 
286 F 
342 F 

100 total devices being upset 
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Appendix E: Baseline Digital Test Data - Upset Data Files 

UPSET.053 
900 MHz, 250 Watts, Digital 

Start Time is: Thu Dec 21 14:54:48 1995 
ThuDcc21 15:13:05 1995 

#1000: 1039 F 
#1001: 439 F 
#1002: 323 F 
#1003: 148 F 
#1004: 97 F 
#1005: 117F 
#1006: 217 F 
#1007: 175 F 
#1008: 290 F 
#1009: 149 F 
#1010: 256 F 
#1011: 474 F 
#1012: 99 F 
#1013: 35 F 
#1014: 925 F 
#1015: 499 F 
#1016: 657 F 
#1017: 1051 F 
#1018: 870 F 
#1019: 1194 F 
#1020: 360 F 
#1021: 257 F 
#1022: 455 F 
#1023: 422 F 
#1024: 462 F 
#1025: 291 F 
#1026: 359 F 
#1027: 802 F 
#1028: 263 F 
#1029: 83 F 
#1030: 254 F 
#1031: 153 F 
#1032: 168 F 
#1033: 180 F 
#1034: 164 F 
#1035: 366 F 
#1036: 228 F 
#1037: 363 F 
#1038: 445 F 
#1039: 729 F 
#1040: 228 F 
#1041: 370 F 
#1042: 645 F 
#1043: 178 F 
#1044: 318 F 
#1045: 479 F 
#1046: 199 F 
#1047: 255 F 

v#1048: 247 F 
#1049: 86F 
#2000: 1486 F 
#2001: 454 F 
#2002: 204 F 
#2003: 724 F 
#2004: 21 F 
#2005: 445 F 
#2006: 549 F 
#2007: 245 F 
#2008: 237 F 
#2009: 255 F 
#2010: 381 F 
#2011: 860 F 
#2012: 127 F 
#2013: 497 F 
#2014: 370 F 
#2015: 260 F 
#2016: 203 F 
#2017: 463 F 
#2018: 201 F 
#2019: 205 F 
#2020: 215F 
#2021: 355 F 
#2022: 749 F 
#2023: 196 F 
#2024: 506 F 
#2025: 192 F 
#2026: 214 F 
#2027: 214 F 
#2028: 242 F 
#2029: 1716 F 
#2030: 309 F 
#2031: 182 F 
#2032: 182 F 
#2033: 212 F 
#2034: 472 F 
#2035: 237 F 
#2036: 947 F 
#2037: 185 F 
#2038: 1098 F 
#2039: 370 F 
#2040: 773 F 
#2041: 98 F 
#2042: 61 F 
#2043: 1369 F 
#2044: 377 F 
#2045: 625 F 
#2046: 67 F 
#2047: 531 F 
#2048: 57 F 
#2049: 599 F 

100 total devices being upset 
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Appendix E: Baseline Digital Test Data - Upset Data Files 

UPSET.054 
900 MHz, 63 Watts, Digital 
Start Time is: Thu Dec 21 15:13:41 1995 
ThuDec21 15:35:55 1995 

#1000: 1269 F 
#1001: 196 F 
#1002: 39 F 
#1003: 2F 
#1004: 2F 
#1005: 2F 
#1006: 2F 
#1007: 2F 
#1008: 41 F 
#1009: 2F 
#1010: 28 F 
#1011: 423 F 
#1012: 2F 
#1013: 2F 
#1014: 3019 F 
#1015: 520 F 
#1016: 3169 F 
#1017: 2744 F 
#1018: 1477 F 
#1019: 3092 F 
#1020: 2F 
#1021: 2F 
#1022: 82 F 
#1023: 412 F 
#1024: 2F 
#1025: 2F 
#1026: 2F 
#1027: 63 F 
#1028: 2F 
#1029: 2F 
#1030: 2F 
#1031: 2F 
#1032: 2F 
#1033: 2F 
#1034: 2F 
#1035: 2F 
#1036: 2F 
#1037: 2F 
#1038: 73 F 
#1039: 209 F 
#1040: 2F 
#1041: 288 F 
#1042: 14 F 
#1043: 2F 
#1044: 2F 
#1045: 31F 
#1046: 2F 
#1047: 2F 
#1048: 2F 

«1049: 
#2000 
#2001 
#2002 
#2003 
#2004 
#2005 
#2006 
#2007 
#2008 
#2009 
#2010 
#2011 
#2012 
#2013 
#2014 
#2015 
#2016 
#2017 
#2018 
#2019 
#2020 
#2021 
#2022 
#2023 
#2024 
#2025 
#2026 
#2027 
#2028 
#2029 
#2030 
#2031 
#2032 
#2033 
#2034 
#2035 
#2036 
#2037 
#2038 
#2039 
#2040 
#2041 
#2042 
#2043 
#2044 
#2045 
#2046 
#2047 
#2048 
#2049 

2F 
15 F 
2F 
2F 
2F 
49 F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 

100 total devices being upset. 
22 with 14 or more upsets, 22 with exactly 2 
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Appendix E: Baseline Digital Test Data - Upset Data Files 

Upset.055 
1.7 GHz, 500 Watts, Digital 

Start Time is: Mon Jan 08 09:53:09 1996 
MonJan08 10:15:28 1996 

#1000: 3438 F 
#1001: 2546 F 
#1002: 9F 
#1003: 298 F 
#1004: 434 F 
#1005: 479 F 
#1006: 138 F 
#1007: 102 F 
#1009: 74 F 
#1010: 17 F 
#1011: 5F 
#1012: 135 F 
#1013: 251 F 
#1014: 676 F 
#1015: 3423 F 
#1016: 508 F 
#1017: 1815 F 
#1018: 155 F 
#1019: 284 F 
#1021: IF 
#1022: 37 F 
#1024: 313 F 
#1025: 33 F 
#1026: 182 F 
#1027: 310 F 
#1028: 271 F 
#1029: 998 F 
#1030: 17 F 
#1031: 89 F 
#1033: 30 F 
#1034: 12 F 
#1035: 32 F 
#1036: 53 F 
#1037: 1138F 
#1038: 497 F 
#1039: 2083 F 
#1040: 71 F 
#1041: 12 F 
#1042: 91 F 
#1043: 27 F 
#1044: 36 F 
#1046: 26 F 
#1049: 34 F 
#2000: 4F 
#2001: 1222 F 
#2002: 10 F 
#2003: 210 F 
#2004: 142 F 

#2010: 117F 
#2011: 16 F 
#2012: 183 F 
#2013: 379 F 
#2014: 121 F 
#2015: 2F 
#2016: 61 F 
#2017: 38 F 
#2023: 71 F 
#2024: 43 F 
#2025: 76 F 
#2026: 4F 
#2027: 4F 
#2028: 12 F 
#2029: 73 F 
#2030: 156 F 
#2032: 96 F 
#2034: 398 F 
#2035: 346 F 
#2036: 1204 F 
#2037: 10 F 
#2038: 30 F 
#2039: 4F 
#2040: 54 F 
#2042: 12 F 
#2044: 8F 
#2045: 6F 
#2046: 316 F 
#2049: 73 F 

77 total devices being upset. 
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Appendix E: Baseline Digital Test Data - Upset Data Files 

Upset056 
900 MHz, 500 Watts, Digital 

Start Time is: Mon Jan 08 10:17:54 1996 
MonJan08 10:36:25 1996 

#1000 268 F 
#1001 1398 F 
#1002 502 F 
#1003 279 F 
#1004 443 F 
#1005 367 F 
#1006 408 F 
#1007 341 F 
#1008 289 F 
#1009 269 F 
#1010 177 F 
#1011 978 F 
#1012 294 F 
#1013 297 F 
#1014 1063 F 
#1015 517 F 
#1016 2471 F 
#1017 914 F 
#1018 988 F 
#1019 2144 F 
#1020 86 F 
#1021 224 F 
#1022 1516 F 
#1023 954 F 
#1024 134 F 
#1025 1092 F 
#1026 68 F 
#1027 254 F 
#1028 108 F 
#1029 125 F 
#1030 172 F 
#1031 258 F 
#1032 134 F 
#1033 97 F 
#1034 187 F 
#1035 1106 F 
#1036 96F 
#1037 227 F 
#1038 160 F 
#1039 157 F 
#1040 91 F 
#1041 163 F 
#1042 246 F 
#1043 103 F 
#1044 874 F 
#1045 463 F 
#1046 150 F 
#1047 153 F 

W048: 164 F 
#1049: 137 F 
#2000: 172 F 
#2001: 181 F 
#2002: 187 F 
#2003: 151 F 
#2004: 157 F 
#2005: 558 F 
#2006: 2077 F 
#2007: 2017 F 
#2008: 144 F 
#2009: 93 F 
#2010: 186 F 
#2011: 187 F 
#2012: 130 F 
#2013: 165 F 
#2014: 1971 F 
#2015: 2161 F 
#2016: 1794 F 
#2017: 1885 F 
#2018: 2096 F 
#2019: 2010 F 
#2020: 2094 F 
#2021: 1935 F 
#2022: 2103 F 
#2023: 2191 F 
#2024: 2178 F 
#2025: 2177 F 
#2026: 2002 F 
#2027: 2062 F 
#2028: 2161 F 
#2029: 2424 F 
#2030: 268 F 
#2031: 2089 F 
#2032: 2070 F 
#2033: 2374 
#2034: 1939 F 
#2035: 2035 F 
#2036: 2281 F 
#2037: 2224 F 
#2038: 484 F 
#2039: 224 F 
#2040: 294 F 
#2041: 262 F 
#2042: 208 F 
#2043: 461 F 
#2044: 260 F 
#2045: 224 F 
#2046: 271 F 
#2047: 230 F 
#2048: 287 F 
#2049: 367 F 

100 total devices being upset. 
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Appendix E: Baseline Digital Test Data - Upset Data Files 

Upset057 
900 MHz, 125 Watts, Digital 
Start Time is: Mon Jan 08 10:37:58 1996 
Mon Jan 08 10:56:20 1996 
#1000: 3372 F 
#1001: 1172F 

• #1002: 704F 
#1003: 70 F 
#1004: 42 F 
#1005: 62 F 
#1006: 95 F 
#1007: 27 F 
#1008: 327 F 
#1009:  1F 
#1010: 212F 
#1011: 1134 F 
#1012: 38 F 
#1013: 2F 
#1014: 3203 F 
#1015: 1187 F 
#1016: 2518 F 
#1017: 3349 F 
#1018: 3320 F 
#1019: 3474 F 
#1020: 326 F 
#1021: 63 F 
#1022: 578 F 
#1023: 978 F 
#1024: 774 F 
#1025: 15 F 
#1026: 1173 F 
#1027: 2191 F 
#1028: 26 F 
#1029:  1F 
#1030: 138 F 
#1031:  7F 
#1032: 37 F 
#1033: 70 F 
#1034: 18 F 
#1035: 15 F 
#1036: 190 F 
#1037: 222 F 
#1038: 1462 F 
#1039: 1844 F 
#1040: 48 F 
#1041: 1547 F 
#1042: 1392 F 
#1043:  8F 
#1044: 15 F 
#1045: 386 F 
#1046: 16 F 
#1047: 79 F 
#1048:  2 F 
#1049:  2 F 

#2000 637 F 
#2001 133 F 
#2002 2F 
#2003 21 F 
#2004 68 F 
#2005. 394 F 
#2006: 52 F 
#2007: IF 
#2008: 2F 
#2009: 2F 
#2010: 7F 
#2011: 33 F 
#2012: 2F 
#2013: 3F 
#2014: 65 F 
#2015: IF 
#2016: 2F 
#2017: 2F 
#2018: IF 
#2019: IF 
#2020: IF 
#2021: 2F 
#2022: 2F 
#2023: 5F 
#2024: 32 F 
#2025: IF 
#2026: 2F 
#2027: 2F 
#2028: IF 
#2029: 364 F 
#2030: 177 F 
#2031: IF 
#2032: 2F 
#2033: 7F 
#2034: 184 F 
#2035: 6F 
#2036: 32 F 
#2037: IF 
#2038: 114 F 
#2039: 30 F 
#2040: 117F 
#2041: 2F 
#2042: 20 F 
#2043: 253 F 
#2044: 20 F 
#2045: 53 F 
#2046: 2F 
#2047: 342 F 
#2048: 2F 
#2049: 111 F 

100 total devices being upset. 
71 devices with 5 or more upsets, 29 with 1, 2, 
or 3 upsets 
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Appendix F1: Baseline Analog Test Data 

Analog 

Vbufl 

Conditions: Vbuff=5.0, Vmon=4.3, Vps=+/-7.5, Paddle at 1 rpm 
Baseline Testing, test- Test2.o18 (Sorted)        I        I 

Test fixture A3 (bare board) in West location using West monitor boarc 
1.2 us pulse, 1.5 ms period       I        I        |(Raw data from T2018.xls)' 

6.4 

Tot Upsets 
#hits/min 

Average 
Max 
Min 
Vbuff 
HF Power 

6.6 

6 104 

6.4 

6.8 

42 

52 

47 

6.9 

100 
100 
100 

6.6 6.7 

0 

885 

57 
33 
6.8 

1000 

92 
96 

99 
96 
99 
98 

97 
92 
96 

1000 

85 
86 

86 
83 

86 
72 
80 
78 

86 

68 
62 

70 

75 

62 

72 
70 

97 

100 
99 

99 
98 

80 

83 

86 
85 

87 

76 
61 

1000 

69 
76 

56 
69 
59 
84 
72 

64 
68 

60 

5.4 

59 

78 
82 

69 
66 
63 
59 
60 
66 

1000 

83 

58 

61 
73 
80 

70 
72 

68 
68 
73 
78 

58 
68 

78 

66 

59 
73 

60 

75 
61 

5857 

100 
91 
3.5 

72 

1000 

65 
66 

64 
69 

69 

67 

4227 

60 
70.5 
88 
58 

77 
59 

70 
69 
77 
62 
68 

67 
55 

69 
84 
75 

68 

68 

5.8 

52 
79 

81 
65 
95 

76 

59 
66 
57 

1000 

82 
72 

66 

86 
100 

6.1 

56 
76 

59 
93 

60 
63 
42 

75 
60 

73 

70 
66 

68 
76 
75 
60 
75 

68 
83 

5.2 
1000 

69 

89 
72 
66 

79 
54 

60 
63 
58 

63 

5.6 
1000 

59 
81 

89 

4267 

60 
71.1 
95 
51 
5.8 

1000 

69 

10/18/95 

73 

50 
52 

48 

74  53 
67  71 

65 

78 

53 

58 
54 

1000 

79 

6.3 

55 

63 
66 

69 

66 

57 

80 
60 

57 

72  64 

56 

66 

45 
59 

52 

89 
78 

84 

63 

79 
75 
57 

1000 

75 

65 

85  71 

86 

58 

67 
53 

37 

3551 
60 

59.2 
87 

6.2 

73 

1000 

69 

6.6 

60 

94 

61 
88 
65 
56 

63 
80 

58 
93 

76 

83 

68 

69 
79 
82 
66 

99 

65 

62 

4263 

60 

62 

72 
87 

82 

65 

98 
76 

40  43 

1000 1000 

82 
93 
68 

100 

100 
53 

100 
97 
65 
69 

51 

4535 
60 

75.6 
100 
30 

83 
54 

89 

89 

100 

100 

99 

100 
73 
100 
86 
100 
100 
100 
93 
97 

90 
100 

100 
100 
52 
100 
77 
66 
62 

85 

50 
100 

5224 

60 
87.1 

100 
48 
6.8 

1000 
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Appendix F: Baseline Analog Test Data 

Analog Baseline Testing, Test3.o18 |               |               |         10/18/95 
Conditions: Vbuf1=5.0. Vmon=4.3, Vps=+/-7.5, paddle al 1 ipm           | 
Test fixture A3 (bare board) in West location using West monitor board 

1.2 us pulse, 1.5 ms period I                I 
Source data Test3.o18 

RF Power 1000 500 250 125 63 31 
(Watts) 

73 63 39 18 1 
79 55 23 18 1 
73 58 29 10 1 
74 39 36 10 2 
63 54 5 7 3 
70 59 27 13 3 
50 46 28 25 2 2 
73 45 33 9 1 
66 48 43 4 1 
65 52 7 9 3 
75 61 47 11 15 
72 44 28 15 4 
66 69 14 4 1 
7B 44 32 3 1 
71 46 26 1 2 
74 48 2 13 3 
62 42 13 9 1 
58 39 28 5 1 
68 35 17 16 1 
72 43 4 4 1 
79 36 24 1 1 
76 46 30 11 1 
59 31 3 15 5 
76 48 5 10 2 
76 42 15 13 1 
71 45 8 5 2 
73 35 43 4 8 
65 31 25 11 3 
74 60 17 19 2 
74 35 13 14 2 
72 31 18 12 2 
81 29 32 15 3 
64 40 35 17 3 
80 47 32 5 1 
75 54 21 7 1 
70 49 25 18 1 
65 29 34 18 3 
66 50 39 11 1 
65 59 22 5 2 
57 26 25 21 5 
71 21 34 9 10 
66 15 33 3 2 
58 58 39 10 1 
74 50 12 10 3 
78 53 16 4 1 
58 18 7 5 1 
69 35 34 14 1 
80 18 26 6 1 
70 59 16 9 1 
64 44 27 6 1 
67 36 27 10 4 
72 55 19 3 1 
63 55 42 9 2 
78 41 29 6 2 
72 54 8 4 1 
63 57 32 20 1 
61 54 19 14 2 
81 44 20 3 2 
73 37 29 2 1 
71 34 40 8 3 

Total 4189 2651 1456 591 138 61 
# hits/min 60 60 60 60 60 60 
Ave 69.82 44.18 24.27 9.85 2.30 1.02 
Max 81 69 47 25 15 2 
Min 50 15 2 1 1 1 
RF Power 1000 500 250 125 63 31 
Vbuff 5 5 5 5 5 5 
Bd A3 A3 A3 A3 A3 A3 
Test 3 3 3 3 3 3 
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Appendix F: Baseline Analog Test Data 

Conditions: Vmon.4.3, VPS=H-/-7.5, paddle al 1 rpm 

(Watts) 

Analog Baseline Testing, Test4.o20 | 

1.2 us pulse, t .5 ms period      | 
Test lixture A3 (bare board) in West location using West mon tot board 

Source data Test4o20.xls 

31 
28" 

28 
19" 
24" 

29 
20 " 

24 
30 " 

Average 69.9 
 98" 

44 " 

1274 
60 " 38 

 I 
 1^ 
 I 

5 

|w   |w 
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Appendix F: Baseline Analog Test Data 

Analog Baseline Testing, Test55.o25 (Sorted) 10/25/95 
Conditions: Vmon=4.3. Vps=+/-7.5, paddle at 1 rpm 

t .2 us pulse. 1.5 ms period  | 

lest tixture A2 (emi protected) in East location, using West monitor bd. 

Source data Test55.o25 and test57.o26 

Vbuff 4 4.5 5 5.5 6 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.82 6.84 4.5 5 5.5 6 6.5 4.5 5 5b 6 
RFPwr 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 500 500 500 500 500 250 250 2b0 250 
(Watts) 

65 58 /9 23 5/ 33 48 32 36 71 53 68 48 100 34 21 38 23 15 10 1 13 10 
59 /6 62 56 54 45 55 67 64 62 58 67 84 95 34 9 37 28 36 2 2 14 11 
/3 52 4/ 59 65 71 53 66 58 70 73 62 59 100 51 17 31 55 41 16 31 16 11 
/a 72 60 25 /2 74 61 71 64 50 94 63 98 100 15 33 17 35 23 13 17 17 10 
58 84 57 54 51 70 65 43 75 45 54 76 50 88 26 36 38 30 34 14 7 16 18 
50 67 53 66 53 58 54 36 45 46 62 89 79 68 13 29 28 27 29 17 8 20 19 
SB 6b b/ /6 44 46 61 41 59 55 63 99 73 99 33 11 35 13 36 12 0 16 11 
61 48 33 45 60 30 39 51 48 66 44 66 58 100 19 5 25 13 41 11 0 11 10 
44 42 40 39 41 40 43 40 57 64 70 56 66 76 27 10 25 10 20 3 0 13 11 
56 48 45 40 52 51 56 60 41 91 84 58 66 100 58 5 22 30 32 3 8 13 11 
64 46 53 47 34 54 43 66 49 64 60 73 62 100 42 23 26 31 29 2 0 12 13 
71 53 63 37 63 62 56 41 49 84 74 69 96 100 17 34 26 28 21 1 1 13 11 
71 61 57 50 59 51 60 49 71 77 82 80 71 100 24 26 41 42 25 4 3 21 16 
60 63 55 66 54 59 59 74 59 64 62 91 66 91 39 16 31 37 25 4 1 20 15 
81 67 71 51 75 60 70 76 59 62 73 88 77 99 33 31 36 48 36 5 8 19 22 
47 64 47 37 51 61 43 49 58 80 60 91 75 100 15 42 27 24 38 6 1 12 17 
51 67 63 67 41 53 73 51 54 89 99 78 66 69 31 28 36 38 33 13 6 13 23 
46 58 81 /4 6/ 45 75 73 36 61 97 90 77 100 42 21 56 28 35 6 0 11 12 
64 68 66 54 59 61 68 68 54 85 73 80 84 100 28 7 37 39 21 6 6 13 9 
82 71 53 47 76 75 58 46 66 57 72 51 88 100 39 37 33 38 20 17 9 11 20 
54 74 41 60 39 50 46 54 73 94 59 83 67 100 30 27 32 22 18 22 3 19 11 
48 44 32 61 36 52 34 28 39 48 48 64 55 100 30 31 14 36 36 0 1 21 13 
60 49 46 47 38 46 45 44 32 59 54 66 74 100 28 16 13 23 40 20 3 11 12 
63 61 45 54 57 56 50 53 41 49 64 62 81 100 10 18 15 23 33 23 8 11 19 
40 64 56 47 36 39 54 48 46 96 80 66 65 70 29 17 27 26 23 8 6 12 11 
59 36 54 62 46 53 58 61 48 88 73 68 76 60 20 13 29 26 14 2 9 11 11 
64 66 66 54 69 45 55 60 68 58 70 86 78 100 31 26 3b 37 19 1 18 16 15 
6/ 44 59 41 39 70 58 59 70 70 67 57 61 72 52 34 42 37 16 6 11 1b 19 
61 69 6b b8 44 59 61 67 41 56 88 62 75 100 45 33 43 30 24 1 10 14 20 
60 66 61 62 67 53 59 44 58 59 82 80 81 100 51 36 41 37 29 2 4 16 23 
72 63 5b 5/ 6/ 72 64 70 67 72 67 88 87 100 28 20 26 20 28 14 1 24 12 
71 /9 57 75 52 53 46 73 68 95 65 73 78 100 32 21 32 17 22 17 0 20 11 
57 61 68 50 48 36 64 69 59 74 85 70 68 100 41 55 29 16 37 1 0 23 32 
66 31 66 74 45 57 74 64 60 61 92 58 94 100 40 43 41 26 41 22 8 19 22 
66 56 48 81 67 61 49 43 69 36 69 58 63 95 21 33 34 44 35 23 15 10 17 
68 65 44 66 49 74 53 32 72 51 83 77 68 99 21 24 23 33 26 6 15 19 16 
72 79 46 56 52 42 59 36 47 66 63 55 100 100 19 9 31 23 17 9 2 12 9 
64 60 63 44 49 35 57 48 61 50 68 48 54 99 16 5 25 13 37 19 1 13 10 
48 38 31 37 54 39 41 57 39 68 69 66 79 74 29 10 22 20 28 17 1 11 9 
61 34 50 46 67 48 51 61 48 94 65 65 84 69 24 25 23 16 30 1 1 18 14 
66 59 42 48 51 39 37 56 55 74 57 77 56 100 40 24 23 24 27 1 8 12 10 
73 39 64 56 63 46 71 56 57 64 93 81 87 100 24 23 37 33 27 1 7 11 12 
6/ 52 55 62 59 66 52 69 67 68 68 84 66 100 6 39 35 27 21 6 4 21 18 
67 64 53 49 56 40 49 43 60 49 68 84 80 100 33 30 34 26 25 4 8 21 17 
/6 63 72 7b 58 56 73 55 62 59 64 81 86 100 35 43 40 39 29 15 18 19 17 
63 68 58 60 45 65 48 48 67 59 69 56 67 100 8 17 18 43 39 23 16 18 10 
69 6/ 40 70 55 64 38 61 52 75 62 51 100 100 41 29 22 34 33 25 12 14 12 
86 79 51 55 82 50 56 72 74 68 85 69 94 100 40 15 18 29 33 3 10 12 16 
71 54 S5 55 71 52 63 47 73 37 88 70 86 94 30 36 36 16 31 11 0 36 14 
66 62 70 73 57 63 73 58 59 52 86 88 76 100 25 36 40 38 31 21 20 26 16 
5/ 63 36 73 42 63 41 54 65 40 70 82 57 100 27 22 37 28 63 6 1 17 11 
48 69 33 44 35 S3 34 56 56 35 49 64 63 75 29 29 30 26 36 6 8 17 11 
58 50 40 52 44 53 38 42 32 68 59 56 63 100 12 22 13 30 29 15 2 11 12 
44 61 56 56 53 35 46 54 32 34 79 75 82 100 15 17 19 25 31 12 12 11 14 
62 51 29 67 52 42 33 36 49 65 61 89 74 100 51 22 15 23 14 0 0 10 10 
59 46 45 42 58 65 50 74 48 64 88 49 69 100 35 25 30 24 14 8 1 15 15 
66 57 61 48 SO 47 66 57 64 83 79 85 77 100 43 33 35 34 11 0 1 10 19 
70 52 39 42 62 69 36 58 64 74 56 52 81 100 52 28 26 44 30 19 10 14 16 
70 61 45 69 67 61 55 65 63 39 71 70 93 88 59 36 22 35 26 8 18 18 18 
66 69 66 68 45 52 61 50 63 77 76 56 77 100 42 33 38 39 28 1 17 18 10 

# Upsets 3735 3504 3185 3288 3234 3222 3238 3282 3370 3871 4246 4233 4465 5680 1864 1496 1790 1759 1721 564 399 938 864 
Period 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 
Ave Upsets 62.3 58.4 53.1 54.8 539 53.7 54 54.7 56.2 64.5 70.8 70.6 74.4 94.7 31.1 24.9 29.8 29.3 28.7 9.4 6.65 15.6 14.4 
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Appendix F: Baseline Analog Test Data 

VbuH 

(Watts) 

Analog Baseline Testing, Test55.o25 (Sorted) - page 2 

» Upsets 

Period 

6.5 
250 

19 

4.5 

12 

20 

12 

13 

125 
5.5 

10 
10 

13 

16 

16 

12 

13 
13 

20 
20 

12 
13 

Ave Upsets 15.7 

125 

16 

10 

10 

10 

10 
10 

10 

6.5 

10 

10 

10 

10 
13 

63 

10 
10 

10 
10 

10 

10 

10 

10 

10 

10 

60 
52 
60 

0.87 

10 

13 

10 
10 
10 

10 

63 

10 

10 

10 
10 

10 
10 
10 
10 

13 

10 

10 

60 
10.8 

10 
10 
10 

593 

60 

666 

10 

10 
10 
10 

10 
10 

10 
10 

63 

10 

10 

10 

10 

10 

10 
10 

0.05 

10 
10 
10 

10 

10 

10 

10 

5.5 

10 

10 

10 

10 

10 
10 

10 
10 

6.2 6.4 6.5 

10 

10 

10 

6.6 

29 

29' 

30 

29 

6.7 

31 

31 

32 

6.8 

38 

38 

38" 

38 

6.82 6.84 

40 

42 

45 

10 

10 

10 

30 

35 

31 

29' 

31 
36" 

30 

36' 

31 

39 

39" 

38" 

39 

10 
10 

10 

60 
600 

10 

10 
10 

10 

10 
10 
10 

542 
60 

10 

10 30 

30 " 

10 30 

31 

36 
36' 

38 
38" 

38 
10 33 

29" 

30' 

10 
10 

10 

10 

10 
10 
10 
10 

10 

10 

10 

10 

31 
600 

29 

29" 
29" 

30 " 
30 " 
30 " 
30 " 
29" 

31 
31 
30' 

29" 
29' 

29' 

29 
30 " 

30" 

36 
32" 

31 

36 

30 

33 

36' 

31 
31 
31 

31 
31 

38 

38" 

39 
40 " 

38 
38" 
38" 

39 

38" 
38" 
38' 

38 
38" 

10 
46 

30 

30' 

31 

30 

30" 

30 

33 

36' 

36 

36" 

98 

99 

99 
99" 

40 

29 

359 660 
60' 

539 1806 

60 " 

9.97 32.6 

42 

43 

42" 
44 ' 

42' 

38 

38' 

38" 

39 

38 

38 

40 

46 
42 " 

38 

2295 

60 

99 

99' 

99 

99' 

99 

99 
98" 
99" 

99" 
99" 

99" 
99" 

99" 
99" 

99 
99" 
99" 
99" 

43 

42 

43 

45 
42" 

99 
99" 
99" 
99' 

99 

99' 

99 

99' 

99 

99 
99' 

99 

6.9 

99 

99 
99 

99 
99 

99 
99 

99 
99 

99 

99 
99 

99 
99 
99 
99 

99 
99 

99 

99 

99 
99 
99 

2557 

60 

5937 

99 
99 
99 

99 
99 
99 

99 

99 
99 

99 

99 
99 

99 

99 

99 
99 

5940 
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Appendix F: Baseline Analog Test Data 

Analoq Baseline Testinq, Test56.o25 (Sorted) 10/25/95 
Conditions: Vmon=4.3, Vps=+/-7.5. paddle at 1 rpnri 

1.2 us pulse, 1.5 ms period   |   | 

Test fixture A2 (With EMI protection) in West location, using West monitor bd. 

Source data Test56.o25 

Vbuff 4.5 4.5 4.5 4.5 4.6 6 5 5 5 5 5.5 5.5 5.5 5.5 5.5 6 6 6 6 6 6.5 6.5 6.5 6.5 6.5 
RFPwr 1000 500 250 125 63 1000 500 250 125 63 1000 500 250 125 63 1000 500 250 125 63 1000 500 2b0 125 63 
(Watts 

1 62 23 11 0 0 26 19 8 0 0 76 28 16 10 10 35 11 19 11 9 53 13 11 10 10 
2 70 7 3 1 0 60 53 1 2 0 57 37 24 11 10 51 41 15 12 11 58 27 14 10 10 
3 61 39 14 6 0 62 26 18 0 0 81 21 10 13 10 36 41 15 12 9 81 20 13 10 10 
4 59 38 21 0 1 64 31 7 2 0 40 26 14 11 10 51 36 17 11 10 60 33 10 10 10 
5 65 26 16 0 0 60 36 11 1 0 69 44 16 10 10 59 46 23 13 10 61 35 14 10 10 
6 68 2b 9 0 0 43 33 9 1 0 76 42 20 12 10 45 50 28 16 10 55 39 14 11 10 
7 65 18 2 0 0 48 23 11 1 0 52 28 17 14 10 59 30 20 11 9 62 28 18 11 10 
8 68 17 4 0 0 58 17 10 2 0 33 20 14 12 10 69 29 15 11 9 58 28 20 10 10 
9 49 31 3 1 0 54 16 0 0 0 38 11 10 10 10 68 36 19 12 9 71 27 10 10 10 
10 58 16 4 3 0 40 19 2 0 0 39 13 10 10 10 46 30 17 11 9 56 30 16 10 10 
11 39 27 13 1 0 64 22 2 1 0 36 20 11 10 10 53 32 17 11 10 67 19 14 11 10 
12 50 21 23 0 0 56 3/ 2 0 0 46 31 12 10 10 26 18 14 11 9 61 21 1b 10 10 
13 36 20 16 1 0 63 37 14 0 0 47 34 20 10 10 41 38 19 12 10 43 22 12 10 10 
14 55 33 13 4 0 58 24 12 0 0 63 43 23 10 10 44 36 22 14 10 55 31 11 10 10 
15 54 19 11 2 0 70 18 17 1 0 56 39 16 13 10 66 21 12 11 10 59 37 16 11 10 
16 29 53 12 0 0 47 18 12 0 0 37 36 14 14 10 62 21 12 11 10 60 22 13 10 10 
17 71 30 4 b 0 66 33 9 0 0 56 29 16 11 10 68 28 17 11 11 36 61 13 12 10 
18 63 40 18 14 0 70 12 18 1 0 56 19 18 11 10 55 30 14 11 10 62 31 17 11 10 
19 65 49 22 1 1 40 30 2 3 0 42 23 22 10 10 73 19 11 11 10 63 28 18 10 10 
20 64 38 18 1 0 39 39 12 1 0 62 26 27 12 10 69 35 14 11 10 63 35 16 11 10 
21 60 21 6 0 0 38 3/ 16 1 0 65 26 16 13 10 62 37 19 12 10 61 23 18 11 9 
22 51 19 3 0 0 39 22 16 4 0 70 28 11 10 10 81 36 19 13 11 54 25 13 10 10 
23 63 17 0 0 0 43 16 5 9 0 41 14 15 10 10 65 34 20 16 11 54 15 13 10 10 
24 56 20 2 0 0 54 5 9 5 0 49 24 12 11 10 53 22 12 11 10 57 28 11 10 10 
25 46 23 3 2 0 63 6 0 0 0 32 26 18 10 10 50 29 17 12 11 49 25 10 10 10 
26 65 46 8 3 0 63 14 1 0 0 41 20 15 10 10 63 31 15 11 9 50 19 11 10 9 
27 62 34 12 1 0 43 26 0 0 0 46 37 16 10 10 57 23 17 12 11 45 40 12 10 10 
28 74 29 13 2 0 30 33 2 0 0 67 44 23 11 10 69 27 12 11 11 56 31 14 11 10 
29 68 18 6 1 0 58 34 10 0 0 65 19 11 12 10 57 28 12 11 11 70 25 17 10 10 
30 82 28 18 0 0 50 28 18 0 0 73 21 12 10 10 64 30 17 11 11 38 21 14 10 9 
31 54 43 17 9 0 18 41 13 3 0 44 29 16 10 10 70 37 16 13 11 74 22 13 11 10 
32 69 11 17 9 0 48 43 10 3 0 75 25 12 11 10 42 27 13 12 11 46 33 12 12 10 
33 76 2b 21 1 0 59 24 14 0 0 63 16 10 10 10 53 41 25 13 11 64 26 22 12 9 
34 62 44 22 1 0 67 41 8 1 0 71 29 16 10 10 53 25 17 12 11 66 36 14 10 10 
35 43 36 9 3 0 41 46 22 0 0 40 30 14 10 10 59 30 18 12 10 48 43 lb 13 10 
36 38 29 1b 0 0 52 31 22 2 0 64 35 16 10 10 39 39 19 12 11 35 49 17 11 10 
37 50 26 16 1 0 25 23 B 11 0 28 34 17 13 10 41 29 19 13 11 36 23 23 14 10 
3B 49 6 17 0 0 38 34 5 0 0 50 22 12 15 10 64 26 16 11 10 54 26 15 10 10 
39 57 21 9 3 0 44 34 15 0 0 63 32 14 10 10 64 13 12 11 10 49 11 11 10 10 
40 67 11 2 4 0 68 27 8 0 0 28 33 13 11 10 63 29 13 11 11 38 15 10 10 10 
41 72 36 17 1 0 59 21 11 0 0 67 21 15 10 10 50 25 12 11 11 55 17 12 10 10 
42 57 38 20 0 0 70 35 3 0 0 20 26 12 11 10 52 25 14 11 9 64 24 11 10 10 
43 49 50 2 1 0 54 33 14 0 0 69 27 11 10 10 52 43 19 11 10 46 30 11 10 10 
44 68 26 2 1 0 72 16 19 1 0 63 33 15 10 10 51 35 19 13 11 31 35 19 11 10 
45 64 47 13 0 0 64 14 1 3 0 48 38 14 10 10 45 27 17 11 10 61 40 23 13 10 
46 46 42 9 0 0 61 30 3 0 0 47 23 11 12 10 53 24 15 11 11 63 38 21 9 10 
47 69 23 0 2 0 78 27 13 0 0 53 53 28 11 10 52 24 17 12 10 28 42 15 10 10 
48 74 44 5 0 75 7 6 1 0 52 24 15 12 10 73 39 23 11 10 59 34 15 10 10 
49 72 41 21 0 56 29 0 0 0 37 32 18 11 10 55 22 14 13 10 68 55 14 12 10 
50 47 38 0 58 27 3 0 0 69 31 17 11 10 77 34 17 11 11 61 42 20 14 10 
51 62 26 0 62 26 10 0 0 57 37 13 10 10 43 43 20 13 11 43 29 25 10 10 
52 44 38 0 54 31 13 1 0 67 25 15 12 10 68 39 24 18 11 52 27 17 10 10 
53 30 36 0 69 20 9 5 0 64 19 10 10 10 61 27 17 15 10 33 36 16 11 10 
54 41 33 0 41 21 0 5 0 56 29 12 10 10 53 21 12 11 10 37 31 19 9 10 
55 75 24 0 67 24 12 0 0 46 26 10 10 10 35 11 11 11 10 40 28 14 10 10 
56 72 40 0 69 17 10 1 0 54 27 13 10 10 38 17 13 11 11 58 23 17 10 10 
57 30 36 0 46 18 11 0 0 53 41 21 10 10 50 13 11 11 11 53 31 11 11 10 
58 52 22 0 53 9 2 1 0 48 46 16 10 10 39 33 13 11 10 62 31 17 12 10 
59 33 21 0 50 16 2 0 0 55 29 19 11 10 48 34 17 11 11 52 19 22 10 10 
60 45 33 0 54 35 12 0 0 54 21 17 10 10 66 41 23 14 10 73 21 12 9 10 

* Upsets 3424 1771 542 85 2 3231 1562 532 73 0 3216 1722 921 652 600 3306 1798 996 715 616 3269 1756 901 634 596 
Period | 60 60 49 47 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 
Ave Upsets 57.1 29.5 11.1 1.81 0.03 53.9 26 B.87 1.22 0 53.6 28.7 15.4 10.9 10 55.1 30 16.6 11.9 10.3 54.5 29.3 15 10.6 9.93 
Max 82 53 23 14 1 78 53 22 11 0 81 53 28 15 10 81 50 28 18 11 81 61 25 14 10 
Min 29 6 0 0 0 18 5 0 0 0 20 11 10 10 10 26 11 11 11 9 28 11 10 9 9 
Vbutf 4.5 4.5 45 4.5 4.5 5 5 5 5 5 5.5 5.5 5.5 5.5 5.5 6 6 6 6 6 6.5 6.5 65 6.5 6.5 
RFPwr 1000 500 250 125 63 1000 500 250 125 63 1000 500 250 125 63 1000 500 250 12b 63 1000 500 250 125 63 
Bd A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 
Test 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 b6 56 56 56 56 56 56 
Loc W W W W W W W W W W W W W W W W W W W W W W W W W 



Appendix G: Baseline Analog Test Data - Upset Data Files vs. Upsets 

RFpwr 1000 500 250 125 63 

800 800 800 800 BUU 

Antenna Ga in 24 24 24 24 24 

In-line Attenuation 30 30 30 20 20 

test upsets power E Field jpsets power E Field upsets power E Field upsets )ower E Field 
Strength 

upsets sower 
mw) 

E Field 
Strength 

period 
1 39 

mw) 
2 158.49 34 0.7 93.76 7 0.7 93.76 9 2 50.12 2 2 50.12 

2 38 2 158.49 42 1.3 127.78 22 1.5 137.26 14 2.2 52.56 3 1.5 43.40 

3 36 3.2 200.47 43 1.5 137.26 22 1.5 137.26 22 2 50.12 3 0.7 29.65 

4 33 4 224.14 37 2 158.49 21 1 112.07 17 2.2 52.56 6 1 35.44 

5 36 8 316.98 24 1.3 127.78 22 0.25 56.03 17 2 50.12 4 1.5 43.40 

6 43 2 158.49 26 1.5 137.26 24 0.6 86.81 10 1 35.44 3 0.8 31.70 

7 35 3.6 212.64 25 0.7 93.76 14 1.3 127.78 7 2 50.12 2 0.4 22.41 

8 31 8 316.98 27 2 158.49 9 2 158.49 2 4 70.88 2 0.4 22.41 

9 44 9 336.21 29 1 112.07 29 3 194.11 3 1.5 43.40 2 0.6 27.45 

10 57 0.5 79.24 36 0.5 79.24 36 1.5 137.26 10 0.8 31.70 5 0.6 27.45 

11 51 2 158.49 35 0.3 61.38 32 0.25 56.03 17 1 35.44 6 0.4 22.41 

12 37 1 112.07 34 0.2 50.12 25 0.5 79.24 13 1.5 43.40 2 0.5 25.06 

13 38 1.2 122.77 42 0.2 50.12 9 0.7 93.76 11 0.5 25.06 2 1 35.44 

14 38 1.2 122.77 54 0.5 79.24 19 0.1 35.44 16 4.5 75.18 2 2 50.12 

15 38 1.8 150.36 59 3 194.11 23 0.2 50.12 15 8 100.24 2 4 70.88 

16 35 2 158.49 51 4 224.14 28 1 112.07 16 5 79.24 2 4 70.88 

17 43 2.2 166.23 46 1.6 141.76 23 0.7 93.76 10 1.5 43.40 2 1.5 43.40 

18 49 1.5 137.26 29 0.6 86.81 22 0.4 70.88 3 2 50.12 2 0.2 15.85 

19 43 4 224.14 17 0.3 61.38 16 1.3 127.78 2 2 50.12 2 1 35.44 

20 53 6 274.51 15 0.3 61.38 20 1.5 137.26 2 3 61.38 2 2 50.12 

21 43 5.8 269.90 23 0.3 61.38 21 1.5 137.26 2 2 50.12 2 1 35.44 

22 48 4 224.14 18 0.6 86.81 23 1 112.07 2 1.2 38.82 3 1 35.44 

23 47 3.5 209.66 18 0.2 50.12 18 1 112.07 3 0.5 25.06 3 0.2 15.85 

24 41 2.5 177.20 19 0.9 106.32 15 1.1 117.54 2 2 50.12 2 0.2 15.85 

25 42 2 158.49 26 0.4 70.88 16 0.6 86.81 4 1.4 41.93 2 0.3 19.41 

26 53 2.5 177.20 47 0.4 70.88 24 0.5 79.24 3 1 35.44 2 0.3 19.41 

27 44 4 224.14 42 0.4 70.88 17 1.8 150.36 6 1 35.44 2 0.2 15.85 

28 31 9 336.21 32 1.5 137.26 4 2.5 177.20 9 2 50.12 2 0.2 15.85 

29 23 7 296.51 36 1.8 150.36 2 2 158.49 7 2.5 56.03 2 0.5 25.06 

30 29 4 224.14 33 0.8 100.24 5 1 112.07 6 3 61.38 2 0.4 22.41 

31 51 2 158.49 26 1.8 150.36 23 0.6 86.81 7 3.5 66.30 2 0.5 25.06 

32 52 0.5 79.24 25 0.8 100.24 26 0.5 79.24 3 35.44 2 0.5 25.06 

33 45 2.5 177.20 31 0.4 70.88 4 0.8 100.24 5 35.44 2 0.3 19.41 

34 24 3.5 209.66 33 0.5 79.24 8 0.8 100.24 7 35.44 2 0.3 19.41 

35 39 2 158.49 31 0.4 70.88 17 0.4 70.88 5 1.5 43.40 2 0.8 31.70 

36 48 1 112.07 27 0.4 70.88 21 0.4 70.88 6 1.5 43.40 2 1.3 40.41 

37 37 0.5 79.24 30 0.3 61.38 18 0.15 43.40 7 35.44 2 1 35.44 

38 44 0.5 79.24 33 1.6 141.76 19 0.1 35.44 8 0.8 31.70 4 1.8 47.55 

39 57 0.6 86.81 30 3 194.11 35 0.8 100.24 12 6 86.81 6 0.4 22.41 

40 61 3.5 209.66 28 1.5 137.26 29 1 112.07 10 4.5 75.18 6 0.2 15.85 

41 52 7 296.51 30 0.6 86.81 22 2.5 177.20 
158 49 

7 
6 

5 
2 

79.24 
50.12 

2 
2 

0.2 
0.3 

15.85 
19.41 

42 
43 

52 
47 

7 
4 224.14 44 1 112.07 16 1.2 122.77 10 2 50.12 2 1 35.44 

44 37 2.5 177.20 40 0.3 61.38 19 0.5 79.24 
86 81 

10 
6 

0.9 
0.8 

33.62 
31.70 

2 
2 

1 
1 

35.44 
35.44 

45 
46 

39 
40 

2 
2 

158.49 
158.49 35 0.6 86.81 27 1 112.07 8 1.4 41.93 5 1 35.44 

47 46 3.5 209.66 23 1 112.07 32 1.3 127.78 9 
2 

1 
2 

35.44 
50.12 

6 
2 

2 
2 

50.12 
50.12 

48 
49 

52 
18 

2.5 
1.5 

177.20 
137.26 

16 
27 2.8 187.53 26 0.3 61.38 5 5 79.24 2 2 50.12 

50 57 1.5 137.26 27 3.8 218.46 25 0.3 61.38 3 8 100.24 4 2.5 56.03 

51 18 0.5 79.24 30 3.5 209.66 30 0.3 61.38 4 7 93.76 4 2 50.12 

52 67 0.2 50.12 36 2 158.49 33 0.2 50.12 14 5 79.24 2 2 50.12 

53 63 0.5 79.24 46 3 194.11 20 0.5 79.24 19 8 100.24 2 1 35.44 

54 19 1 112.07 40 4 224.14 16 0.5 79.24 14 12 122.77 2 1 35.44 

55 11 1 112.07 34 7 296.51 21 0.5 79.24 8 
4 

19 
17 

154.48 
146.12 

2 
2 

3 
4.5 

61.38 
75.18 

56 
57 

48 
57 

1.5 
1 

137.26 
112.07 

34 
22 7 296.51 19 0.1 35.44 2 13 127.78 2 3.5 66.30 

58 43 1 112.07 18 3.6 212.64 15 0.2 50.12 2 8 100.24 2 4 70.88 

59 36 1 112.07 26 3.8 218.46 15 0.4 70.88 2 9 106.32 2 3.5 66.30 

60 33 1.5 137.26 29 4 224.14 13 1 112.07 2 10 112.07 2 1.5 43.40 

61 40 5 250.59 17 4 224.14 21 1 112.07 2 9 106.32 2 1 35.44 

62 51 6 274.51 6 4 224.14 27 1.2 122.77 2 9 106.32 2 3 61.38 

63 42 2 158.49 20 6 274.51 25 0.4 70.88 2 18 150.36 2 5 79.24 

G1 



Appendix G : Baseline Analog Test Data - Upset Data Files vs. Upsets 
RFpwr 1000 500 250 125 63 
frequency 800 800 800 800 800 
Antenna Gain 24 24 24 24 24 
In-line Atte nuation 30 30 30 20 20 
test upsets power E Field upsets power E Field upsets power E Field upsets power E Field upsets power E Field 
penod (mw) Strength (mw) Strength (mw) Strength (mw) Strength (mw) Strength 

64 35 1 112.07 30 7 296.51 13 0.1 35.44 3 21 162.40 2 4 70.88 
65 34 1.5 137.26 38 4 224.14 17 1.3 127.78 2 9 106.32 11 3 61.38 
66 39 5 250.59 44 1.8 150.36 23 1.5 137.26 5 6 86.81 11 1.5 43.40 
67 43 4 224.14 32 1 112.07 20 0.7 93.76 4 3 61.38 2 0.7 29.65 
68 44 2 158.49 39 2 158.49 6 0.5 79.24 9 4 70.88 2 0.3 19.41 
69 36 1 112.07 45 3 194.11 20 0.3 61.38 7 6.5 90.35 2 0.8 31.70 
70 42 1 112.07 44 2 158.49 24 0.3 61.38 6 2 50.12 2 1.5 43.40 
71 40 1.5 137.26 43 4.5 237.73 20 0.5 79.24 12 9 106.32 2 1.5 43.40 
72 33 1 112.07 51 2.5 177.20 4 0.3 61.38 20 12 122.77 2 4.5 75.18 
73 29 3 194.11 60 1 112.07 4 0.2 50.12 22 0.4 22.41 2 4 70.88 
74 33 1 112.07 53 0.3 61.38 2 0.3 61.38 23 1 35.44 4 2 50.12 
75 35 2 158.49 55 0.5 79.24 9 0.3 61.38 25 2 50.12 8 1 35.44 
76 35 2 158.49 43 1 112.07 17 0.7 93.76 10 5 79.24 7 1.5 43.40 
77 44 4 224.14 24 3.5 209.66 26 1.3 127.78 2 7 93.76 5 2 50.12 
78 41 2 158.49 26 2.5 177.20 15 0.5 79.24 4 6 86.81 2 1 35.44 
79 37 0.5 79.24 26 2 158.49 20 0.2 50.12 5 4 70.88 2 1 35.44 
80 56 0.5 79.24 23 2 158.49 26 0.2 50.12 14 6 86.81 2 1 35.44 
81 60 1 112.07 28 6 274.51 32 0.4 70.88 4 12 122.77 2 1 35.44 
82 54 1 112.07 16 5 250.59 22 0.6 86.81 3 9 106.32 2 1 35.44 
83 47 1.5 137.26 20 3 194.11 14 0.6 86.81 5 5 79.24 2 2 50.12 
84 36 2 158.49 37 1.5 137.26 7 0.5 79.24 14 5 79.24 4 1 35.44 
85 35 3.5 209.66 36 0.6 86.81 11 1.5 137.26 9 4.5 75.18 4 2 50.12 
86 36 4 224.14 31 0.1 35.44 11 1.4 132.60 12 0.4 22.41 5 1.5 43.40 
87 54 6 274.51 36 3.8 218.46 20 1 112.07 15 9 106.32 5 0.5 25.06 
88 53 3 194.11 12 3.5 209.66 31 0.4 70.88 2 8 100.24 3 0.3 19.41 
89 56 1.5 137.26 28 3.5 209.66 22 0.2 50.12 11 7 93.76 2 1 35.44 
90 47 2 158.49 41 2 158.49 12 0.2 50.12 13 4 70.88 2 2 50.12 
91 42 2 158.49 32 2 158.49 14 0.3 61.38 5 7 93.76 2 1 35.44 
92 37 2.5 177.20 27 4.2 229.67 16 0.6 86.81 12 10 112.07 2 0.5 25.06 
93 36 2 158.49 29 4 224.14 15 0.6 86.81 17 7 93.76 4 0.7 29.65 
94 45 1 112.07 23 2.5 177.20 27 0.3 61.38 15 6 86.81 3 1.6 44.83 
95 37 1 112.07 31 2.5 177.20 24 0.2 50.12 11 5 79.24 2 2 50.12 
96 49 4 224.14 27 3 194.11 17 1.3 127.78 4 6 86.81 2 4 70.88 
97 49 3 194.11 12 1.3 127.78 15 1.5 137.26 2 1.6 44.83 2 2 50.12 
98 46 2 158.49 27 0.3 61.38 14 1 112.07 5 1 35.44 2 1.5 43.40 
99 44 3.5 209.66 43 0.7 93.76 14 0.8 100.24 10 4 70.88 2 1.5 43.40 
100 39 1.5 137.26 36 1.5 137.26 18 0.3 61.38 12 6 86.81 2 0.4 22.41 
101 51 1 112.07 27 4 224.14 29 0.3 61.38 6 10 112.07 5 0.4 22.41 
102 49 1 112.07 15 3.5 209.66 23 0.4 70.88 4 8 100.24 3 0.3 19.41 
103 39 1 112.07 36 3 194.11 17 0.4 70.88 11 5 79.24 2 0.5 25.06 
104 46 2 158.49 46 2.5 177.20 27 0.6 86.81 23 5 79.24 6 1 35.44 
105 49 3 194.11 49 2 158.49 27 0.8 100.24 26 5.5 83.11 3 2.5 56.03 
106 52 3.5 209.66 45 2 158.49 25 1 112.07 29 4.5 75.18 2 2 50.12 
107 63 3 194.11 42 2 158.49 28 0.7 93.76 22 6 86.81 2 0.3 19.41 
108 65 4 224.14 36 2 158.49 28 1.4 132.60 9 5 79.24 2 0.8 31.70 
109 52 7 296.51 23 1 112.07 22 2.5 177.20 7 3 61.38 2 0.5 25.06 
110 51 8 316.98 26 0.3 61.38 16 2 158.49 8 1 35.44 2 0.7 29.65 
111 48 6 274.51 19 0.2 50.12 19 1 112.07 2 2 50.12 3 1 35.44 
112 51 2 158.49 24 0.1 35.44 18 0.5 79.24 2 2 50.12 3 1 35.44 
113 48 1 112.07 35 0.2 50.12 17 0.3 61.38 3 1 35.44 2 1 35.44 
114 48 0.5 79.24 37 1.3 127.78 14 0.1 35.44 3 4 70.88 2 1.5 43.40 
115 51 0.5 79.24 32 1.8 150.36 18 0.2 50.12 3 2 50.12 3 2 50.12 
116 47 2 158.49 26 2 158.49 22 0.7 93.76 4 3 61.38 3 1.5 43.40 
117 48 4 224.14 39 1.8 150.36 20 0.7 93.76 13 2 50.12 3 0.6 27.45 
118 43 6 274.51 33 1.5 137.26 13 1.2 122.77 12 6 86.81 2 1 35.44 
119 43 8 316.98 25 3 194.11 6 2 158.49 10 8 100.24 5 1 35.44 
120 39 6 274.51 33 3 194.11 9 1.5 137.26 7 6.5 90.35 3 3 61.38 
121 38 2 158.49 37 1.5 137.26 9 0.2 50.12 6 1.5 43.40 2 3 61.38 
122 46 2 158.49 32 0.5 79.24 11 0.7 93.76 3 0.5 25.06 2 2 50.12 
123 44 5 250.59 31 0.8 100.24 9 1.5 137.26 3 4 70.88 2 0.5 25.06 
124 36 6 274.51 36 4 224.14 14 1.5 137.26 2 8 100.24 2 0.5 25.06 
125 48 4 224.14 34 2.4 173.62 23 1 112.07 3 5 79.24 2 0.7 29.65 
126 51 4 224.14 44 1.2 122.77 23 1.1 117.54 12 2.5 56.03 3 0.8 31.70 

G2 



Appendix G: Baseline Analog Test Data - Upset Data Files vs. Upsets 

RFpwr 1000 500 250 125 bJ 

800 800 800 800 ÖUU 

Antenna Ga in 24 24 24 24 24 

In-line Attenuation 30 30 30 20 20 

test upsets power E Field upsets power E Field upsets power E Field upsets rower E Field 
Strength 

upsets rower 
mw) 

E Field 
Strength 

period 
127 58 

mw) 
3 194.11 34 1.5 137.26 26 0.6 86.81 13 3 61.38 5 1.5 43.40 

128 64 2 158.49 39 2 158.49 23 0.2 50.12 15 5 79.24 9 0.8 31.70 

129 58 1 112.07 43 1.2 122.77 30 0.5 79.24 23 3.5 66.30 11 0.8 31.70 

130 60 1.5 137.26 44 2 158.49 31 0.5 79.24 16 5 79.24 5 0.3 19.41 

131 51 2 158.49 39 1.5 137.26 30 0.7 93.76 10 3 61.38 3 0.5 25.06 

132 52 3 194.11 32 0.4 70.88 27 0.9 106.32 2 1.5 43.40 5 0.7 29.65 

133 52 2 158.49 16 0.5 79.24 14 0.6 86.81 2 2 50.12 2 0.7 29.65 

134 30 2 158.49 40 1.5 137.26 8 0.6 86.81 2 5 79.24 4 1 35.44 

135 47 2 158.49 40 2 158.49 19 0.4 70.88 5 6 86.81 4 2 50.12 

136 55 2 158.49 35 2.8 187.53 28 0.7 93.76 3 6 86.81 2 2 50.12 

137 51 1.5 137.26 25 3 194.11 21 0.7 93.76 2 7 93.76 2 1.5 43.40 

138 45 2 158.49 22 1.8 150.36 11 0.7 93.76 2 5 79.24 2 2 50.12 

139 44 1.5 137.26 20 1.5 137.26 7 0.4 70.88 2 5 79.24 2 2.5 56.03 

140 35 0.5 79.24 26 1.5 137.26 6 0.1 35.44 3 5 79.24 3 4 70.88 

141 38 0.3 61.38 25 0.6 86.81 18 0.1 35.44 2 4 70.88 2 5 79.24 

142 53 0.4 70.88 19 1 112.07 32 0.1 35.44 2 5 79.24 2 3.5 66.30 

143 55 2 158.49 20 2 158.49 22 0.3 61.38 4 
7 

6 
6 

86.81 
86.81 

2 
2 

0.3 
0.5 

19.41 
25.06 

144 
145 

45 
43 

1 
1 

112.07 
112.07 31 2.8 187.53 23 0.7 93.76 15 7 93.76 2 0.2 15.85 

146 43 2 158.49 36 2.2 166.23 23 0.5 79.24 22 6 86.81 2 0.3 19.41 

147 42 1 112.07 41 1.2 122.77 30 0.3 61.38 22 2.5 56.03 2 1 35.44 

148 40 1 112.07 37 0.9 106.32 27 0.2 50.12 12 1.8 47.55 2 2 50.12 

149 44 0.4 70.88 27 0.8 100.24 20 0.1 35.44 2 2 50.12 2 1.5 43.40 

150 40 0.4 70.88 31 0.2 50.12 12 0.2 50.12 6 1.5 43.40 2 0.3 19.41 

151 39 0.6 86.81 29 1 112.07 19 0.3 61.38 8 1.8 47.55 2 1 35.44 

152 44 0.5 79.24 32 0.7 93.76 22 0.1 35.44 8 3 61.38 2 4 70.88 

153 50 0.5 79.24 36 1.2 122.77 19 0.1 35.44 7 2.5 56.03 2 6 86.81 

154 40 0.3 61.38 38 2 158.49 17 0.1 35.44 8 6 86.81 2 6.5 90.35 

155 54 0.5 79.24 35 3.5 209.66 21 0.2 50.12 14 13 127.78 3 5 79.24 

156 53 0.5 79.24 35 6 274.51 14 0.3 61.38 
61 38 

19 
19 

13 
7 

127.78 
93.76 

3 
2 

2 
1 

50.12 
35.44 

157 
158 

44 
43 

0.8 
0.5 

100.24 
79.24 30 1.2 122.77 18 0.1 35.44 5 1 35.44 2 1 35.44 

159 44 0.5 79.24 18 0.4 70.88 23 0.2 50.12 6 1 35.44 2 2 50.12 

160 35 0.4 70.88 31 0.2 50.12 22 0.6 86.81 7 1.5 43.40 2 2 50.12 

161 28 2 158.49 40 0.3 61.38 6 1.5 137.26 17 0.8 31.70 2 2.5 56.03 

162 45 5 250.59 38 0.2 50.12 11 1 112.07 13 
2 

0.7 
1 

29.65 
35.44 

2 
2 

3 
3 

61.38 
61.38 

163 
164 

38 
43 

2 
1 

158.49 
112.07 20 0.4 70.88 24 0.3 61.38 2 1 35.44 2 0.5 25.06 

165 48 3 194.11 19 1 112.07 29 0.5 79.24 2 3 61.38 4 1 35.44 

166 44 5 250.59 26 0.7 93.76 16 1.3 127.78 3 1.5 43.40 4 2.5 56.03 

167 33 4 224.14 29 0.2 50.12 3 1.2 122.77 13 0.5 25.06 4 0.5 25.06 

168 19 2 158.49 29 0.2 50.12 2 1 112.07 16 1 35.44 3 0.5 25.06 

169 36 2 158.49 43 0.4 70.88 10 0.5 79.24 
50 12 

17 
15 

3.5 
6 

66.30 
86.81 

2 
2 

0.1 
0.1 

11.21 
11.21 

170 
171 

47 
66 

0.5 
0.5 79.24 30 4 224.14 37 0.1 35.44 12 10 112.07 7 0.1 11.21 

172 59 1 112.07 38 5 250.59 33 0.2 50.12 9 14 132.60 10 1.5 43.40 

173 56 0.5 79.24 25 5 250.59 34 0.1 35.44 13 12 122.77 3 6.5 90.35 

174 44 1 112.07 28 5 250.59 16 0.4 70.88 7 13 127.78 2 4 70.88 

175 44 1 112.07 27 4.5 237.73 24 0.3 61.38 5 12 122.77 2 2 50.12 

176 48 1.5 137.26 28 3.5 209.66 27 0.5 79.24 4 8 100.24 2 1 35.44 

177 33 2.5 177.20 25 3 194.11 21 0.6 86.81 4 3 61.38 2 0.7 29.65 

178 49 2.5 177.20 36 0.4 70.88 28 0.6 86.81 11 0.6 27.45 2 1.5 43.40 

179 47 1.5 137.26 41 0.2 50.12 23 0.2 50.12 7 0.8 31.70 2 2.4 54.90 

180 36 1.5 137.26 36 0.4 70.88 16 0.5 79.24 5 1 35.44 2 2.6 57.14 

181 
ave 
max 
mm 
mean 
RFpwr 
frequency 

36 
63.75 
1000 

11 
44 

1000 
800 

upsets 

2.5 
3.02 
30 
0.2 
2 

1000 
800 

power 
(mw) 

177.20 
161.92 
336.21 
50.12 
158.49 
1000 
800 

E Field 
Strength 

39 
46.40 
800.0 
6.00 
32 
500 
800 

upsets 

0.7 
2.52 

30.00 
0.10 
1.5 
500 
800 

power 
(mw) 

93.76 
141.75 
306.91 
35.44 
137.26 

500 
800 

E Field 
Strength 

7 
31.03 
800 

2 
20 

250 
800 

upsets 

1.5 
1.31 
30 
0.1 
0.6 
250 
800 

power 
(mw) 

137.26 
87.77 
194.11 
35.44 
86.81 
250 
800 

E Field 
Strength 

8 
18.73 
800.0 
2.00 

7 
125 
800 

upsets 

2 
5.13 

24.00 
0.40 

4 
125 
800 

power 
(mw) 

50.12 
70.17 
162.40 
22.41 

70.87858 
125 
800 

E Field 
IStrength 

2 
12.42 
800.0 
2.00 

2 
63 
800 

upsets 

2 
2.02 

24.00 
0.10 

1 
63 

800 
power 
(mw) 

50.12 
40.38 
90.35 
11.21 
35.44 

63 
800 

E Field 
Strength 
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Appendix G: Baseline Analog Test Data - Upset Data Files vs. Upsets 
RFpwr 1000 500 250 125 63 
frequenc 1400 1400 1400 1400 1400 
Antenna Gain 30 30 30 30 30 
In-line Arten. 30 20 20 20 20 
test upsets power E Field upsets power E Field upsets power E Field upsets power E Field upsets power E Field 
period (mw) Strength (mw) Strength (mw) Strength (mw) Strength (mw) Strength 

1 18 1 223.61 3 10 223.61 2 4.5 150.00 2 1.4 83.67 2 0.2 31.62 
2 34 1 223.61 3 7 187.08 3 4 141.42 2 0.7 59.16 2 0.3 38.73 
3 36 1 223.61 4 5 158.11 2 3 122.47 2 0.5 50.00 2 0.8 63.25 
4 36 0.8 200.00 9 9 212.13 3 2 100.00 2 1.3 80.62 2 1.4 83.67 
5 27 0.6 173.21 4 3 122.47 4 2 100.00 2 1.2 77.46 2 1 70.71 
6 27 0.4 141.42 10 7 187.08 3 1 70.71 2 0.6 54.77 2 0.2 31.62 
7 22 0.8 200.00 3 8 200.00 3 1 70.71 2 0.5 50.00 2 0.4 44.72 
8 32 0.8 200.00 15 5 158.11 2 3 122.47 2 1.5 86.60 2 0.7 59.16 
9 26 1.5 273.86 10 3 122.47 2 8 200.00 2 3 122.47 2 0.2 31.62 
10 13 4 447.21 6 7 187.08 2 14 264.58 2 2 100.00 2 0.2 31.62 
11 29 3.5 418.33 3 17 291.55 3 10 223.61 2 0.5 50.00 2 0.4 44.72 
12 34 2 316.23 5 6 173.21 2 6 173.21 2 0.4 44.72 2 0.6 54.77 
13 28. 2 316.23 3 3 122.47 2 5 158.11 2 1 70.71 2 0.3 38.73 
14 15 1 223.61 4 0.8 63.25 2 2 •100.00 2 2.5 111.80 2 0.3 38.73 
15 16 1 223.61 6 0.8 63.25 2 4 141.42 2 1 70.71 2 0.3 38.73 
16 13 0.6 173.21 7 1.5 86.60 4 1 70.71 2 1.8 94.87 2 0.3 38.73 
17 29 4 447.21 14 2.5 111.80 5 11 234.52 2 0.9 67.08 2 0.5 50.00 
18 25 3.5 418.33 19 5 158.11 6 10 223.61 2 0.8 63.25 2 0.1 22.36 
19 23 2 316.23 19 12 244.95 5 5 158.11 2 0.5 50.00 2 0.5 50.00 
20 22 2 316.23 7 18 300.00 3 5 158.11 2 0.3 38.73 2 2 100.00 
21 13 1.5 273.86 7 22 331.66 2 3 122.47 2 0.2 31.62 2 2 100.00 
22 15 1 223.61 6 10 223.61 2 5 158.11 2 0.5 50.00 2 0.3 38.73 
23 19 0.8 200.00 10 10 223.61 5 3 122.47 2 1.2 77.46 2 0.1 22.36 
24 21 0.5 158.11 5 7 187.08 2 1.5 86.60 2 0.8 63.25 2 0.2 31.62 
25 31 0.8 200.00 8 6 173.21 4 1.5 86.60 2 0.3 38.73 2 0.5 50.00 
26 27 0.3 122.47 8 20 316.23 5 2 100.00 2 0.3 38.73 2 0.3 38.73 
27 14 0.2 100.00 12 7 187.08 2 0.5 50.00 2 0.2 31.62 2 0.2 31.62 
28 19 0.2 100.00 11 10 223.61 2 0.5 50.00 2 0.4 44.72 2 0.3 38.73 
29 22 1 223.61 6 11 234.52 2 1.5 86.60 2 1.6 89.44 2 0.4 44.72 
30 31 1 223.61 10 6 173.21 3 3 122.47 2 0.8 63.25 2 0.2 31.62 
31 24 1 223.61 6 2 100.00 2 2 100.00 2 2 100.00 2 0.5 50.00 
32 20 1.5 273.86 5 3 122.47 2 5 158.11 2 1.2 77.46 2 0.1 22.36 
33 27 1.5 273.86 8 1 70.71 2 5 158.11 2 0.4 44.72 2 0.3 38.73 
34 24 1 223.61 17 0.8 63.25 6 2.5 111.80 2 2 100.00 2 0.2 31.62 
35 25 1 223.61 5 2 100.00 5 2 100.00 2 1.6 89.44 2 0.3 38.73 
36 11 4 447.21 7 1.2 77.46 2 8 200.00 2 0.6 54.77 2 0.6 54.77 
37 15 4 447.21 5 4 141.42 5 0.5 50.00 2 0.2 31.62 2 0.3 38.73 
38 22 0.5 158.11 6 1.5 86.60 2 1 70.71 2 0.5 50.00 2 0.5 50.00 
39 40 1.5 273.86 2 2 100.00 7 1.5 86.60 2 4 141.42 2 0.7 59.16 
40 38 0.3 122.47 3 5 158.11 5 1 70.71 2 3.5 132.29 2 1 70.71 
41 31 0.6 173.21 6 7 187.08 4 2 100.00 2 0.9 67.08 2 1 70.71 
42 35 1.5 273.86 10 2.5 111.80 3 4 141.42 2 1.8 94.87 2 1.2 77.46 
43 16 2 316.23 8 3 122.47 2 6 173.21 2 1 70.71 2 0.2 31.62 
44 24 1 223.61 11 12 244.95 3 4 141.42 2 0.4 44.72 2 0.6 54.77 
45 33 1 223.61 8 6 173.21 5 2.5 111.80 2 2 100.00 2 0.5 50.00 
46 40 1.4 264.58 10 5 158.11 8 3 122.47 2 2.5 111.80 2 0.7 59.16 
47 62 0.5 158.11 4 10 223.61 7 1.5 86.60 2 4 141.42 2 1 70.71 
48 29 0.2 100.00 10 8 200.00 2 1.5 86.60 2 3.5 132.29 2 0.7 59.16 
49 16 1.5 273.86 4 2 100.00 2 0.3 38.73 2 2.4 109.54 2 0.8 63.25 
50 18 0.5 158.11 6 1 70.71 2 0.2 31.62 
51 16 0.2 100.00 6 3.5 132.29 2 6 173.21 
52 23 0.3 122.47 14 2.5 111.80 3 5 158.11 
53 22 0.5 158.11 12 3 122.47 2 0.8 63.25 
54 28 1.5 273.86 10 2 100.00 7 4 141.42 
55 44 0.5 158.11 6 4 141.42 4 1 70.71 
56 29 0.4 141.42 21 7 187.08 3 0.5 50.00 
57 32 0.8 200.00 24 1.5 86.60 2 2 100.00 
58 43 0.6 173.21 15 3 122.47 4 2 100.00 
59 33 0.1 70.71 5 3 122.47 2 0.4 44.72 
60 30 0.2 100.00 5 9 212.13 3 0.3 38.73 
61 27 0.3 122.47 7 5 158.11 3 0.7 59.16 
62 28 0.5 158.11 13 1 70.71 3 2 100.00 
63 24 1 223.61 9 2 100.00 2 2 100.00 
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Appendix G: Baseline Analog Test Data - Upset Data Files vs. Upsets 

RFpwr 1000 500 250 125 63 

frequenc 1400 1400 1400 1400 1400 

Antenna Sain 30 30 30 30 30 

In-line Atten. 30 20 20 20 20 

test upsets power E Field upsets power E Field upsets power E Field upsets power E Field upsets rower E Field 

period mw) Strength mw) Strength (mw) Strength (mw) Strength (mw) Strength 

64 28 2.5 353.55 4 6 173.21 2 3 122.47 

65 25 2 316.23 3 2 100.00 3 6 173.21 

66 19 0.5 158.11 4 3 122.47 5 1 70.71 

67 23 0.4 141.42 5 4 141.42 2 1.5 86.60 

68 14 0.4 141.42 4 2 100.00 2 0.5 50.00 

69 26 0.2 100.00 2 6 173.21 2 1 70.71 

70 25 1.2 244.95 4 3 122.47 2 6 173.21 

71 22 3.2 400.00 8 5 158.11 3 5 158.11 

72 24 0.6 173.21 9 3 122.47 4 3 122.47 

73 32 0.6 173.21 18 5 158.11 4 2 100.00 

74 31 0? 100.00 7 3 122.47 3 2.5 111.80 

75 31 0.2 100.00 8 2 100.00 2 0.5 50.00 

76 25 0.7 187.08 15 1 70.71 2 2 100.00 

77 19 0.4 141.42 11 7 187.08 2 4 141.42 

78 22 1 223.61 3 18 300.00 3 5 158.11 

79 16 3 387.30 5 23 339.12 2 8 200.00 

80 21 0.5 158.11 7 15 273.86 2 1.5 86.60 

81 32 1 223.61 3 25 353.55 2 3 122.47 

82 28 2 316.23 2 18 300.00 2 7 187.08 

83 30 2.5 353.55 10 2 100.00 2 4 141.42 

84 37 1.5 273.86 19 4 141.42 4 4 141.42 

85 35 1 223.61 21 4 141.42 2 3 122.47 

86 7 0.5 158.11 25 0.9 67.08 2 3 122.47 

87 11 0.8 200.00 19 7 187.08 2 2 100.00 

88 22 1 223.61 12 6 173.21 4 3 122.47 

89 36 1.8 300.00 10 3 122.47 3 4 141.42 

90 40 1 223.61 12 4 141.42 3 5 158.11 

91 24 1.5 273.86 8 13 254.95 2 5 158.11 

92 38 1 223.61 11 10 223.61 4 1.5 86.60 

93 39 1 223.61 3 8 200.00 6 4 141.42 

94 31 2.5 353.55 9 5 158.11 3 6 173.21 

95 40 1 223.61 9 1 70.71 2 3 122.47 

96 33 1.5 273.86 2 2 100.00 5 4 141.42 

97 17 1.5 273.86 7 0.5 50.00 2 1.5 86.60 

98 18 0.8 200.00 11 1 70.71 2 2 100.00 

99 19 0.4 141.42 9 7 187.08 2 2 100.00 

100 31 2 316.23 6 18 300.00 2 4 141.42 

101 20 1.3 254.95 6 7 187.08 2 3 122.47 

102 20 0.5 158.11 5 4 141.42 2 1.5 86.60 

103 16 1.5 273.86 3 5 158.11 2 5 158.11 

104 23 1.5 273.86 6 8 200.00 2 4 141.42 

105 30 1.5 273.86 4 10 223.61 2 3 122.47 

106 28 0.5 158.11 4 6 173.21 2 1 70.71 

107 29 0.5 158.11 9 4 141.42 3 1 70.71 

108 16 1 223.61 11 3 122.47 2 3 122.47 

109 22 1.5 273.86 5 3 122.47 2 4 141.42 

110 28 3 387.30 15 1 70.71 4 9 212.13 

111 23 1.5 273.86 10 1.5 86.60 4 4 141.42 

112 31 0.6 173.21 5 2.5 111.80 5 2 100.00 

113 24 1.5 273.86 8 3 122.47 5 5 158.11 

114 25 1.5 273.86 9 6 173.21 3 1.5 86.60 

115 16 0.2 100.00 11 5 158.11 2 1 70.71 

116 15 1 223.61 12 1.5 86.60 3 2 100.00 

117 23 0.1 70.71 7 3 122.47 2 2 100.00 

118 13 0.7 187.08 3 5 158.11 2 1 70.71 

119 25 0.3 122.47 7 3 122.47 2 0.5 50.00 

120 29 0.5 158.11 11 2.5 111.80 6 1.5 86.60 

121 21 0.2 100.00 11 2.5 111.80 5 2 100.00 

122 24 0.4 141.42 5 3 122.47 3 1 70.71 

123 24 0.8 200.00 5 5 158.11 3 2 100.00 

124 25 1 223.61 4 0.8 63.25 3 8 200.00 

125 31 3.5 418.33 3 0.5 50.00 6 6 173.21 

126 34 1 223.61 4 1.8 94.87 3 5 158.11 
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Appendix G: Baseline Analog Test Data - Upset Data Files vs. Upsets 

RFpwr 1000 500 250 125 63 
frequenc 1400 1400 1400 1400 1400 
Antenna Gain 30 30 30 30 30 
In-line Atten. 30 20 20 20 20 
test upsets power E Field upsets power E Field upsets power E Field upsets power E Field upsets power E Field 
penod mw) Strength (mw) Strength mw) Strength (mw) Strength (mw) Strength 

127 40 1.5 273.86 8 2.5 111.80 6 2 100.00 
128 34 0.5 158.11 5 2 100.00 5 2 100.00 
129 35 0.4 141.42 9 1.9 97.47 6 2 100.00 
130 26 1.3 254.95 6 1 70.71 4 4 141.42 
131 25 1 223.61 2 0.7 59.16 2 2 100.00 
132 32 0.5 158.11 2 5 158.11 4 2 100.00 
133 31 0.4 141.42 2 6 173.21 2 1.5 86.60 
134 40 0.5 158.11 4 1.5 86.60 10 5 158.11 
135 37 2 316.23 7 1.5 86.60 4 8 200.00 
136 28 4 447.21 7 4.5 150.00 5 10 223.61 
137 28 0.5 158.11 9 5 158.11 2 3 122.47 

138 37 0.4 141.42 10 3 122.47 2 1 70.71 
139 28 1 223.61 12 2 100.00 2 3 122.47 
140 26 2 316.23 7 6 173.21 2 6 173.21 
141 34 0.3 122.47 2 9 212.13 5 2.5 111.80 
142 22 0.4 141.42 4 12 244.95 5 1.5 86.60 
143 15 0.5 158.11 8 4 141.42 3 2 100.00 
144 20 1 223.61 6 3 122.47 2 2 100.00 
145 26 1.5 273.86 12 5 158.11 2 4 141.42 
146 42 0.5 158.11 12 10 223.61 5 2 100.00 
147 46 0.6 173.21 10 4 141.42 5 4 141.42 
148 42 0.8 200.00 9 6 173.21 6 4 141.42 
149 40 1 223.61 7 4 141.42 7 3 122.47 
150 33 0.2 100.00 5 2.5 111.80 9 1 70.71 
151 26 1 223.61 4 2 100.00 4 4 141.42 
152 24 4 447.21 5 1 70.71 8 15 273.86 
153 23 4 447.21 7 2 100.00 2 15 273.86 
154 26 0.5 158.11 8 2 100.00 3 0.5 50.00 
155 17 0.4 141.42 5 6 173.21 2 1 70.71 
156 19 0.4 141.42 4 5 158.11 2 2 100.00 
157 34 1 223.61 12 0.8 63.25 3 3 122.47 
158 45 0.3 122.47 14 1 70.71 4 1.5 86.60 
159 35 0.4 141.42 11 2 100.00 3 1 70.71 
160 40 0.7 187.08 13 4.5 150.00 4 2 100.00 
161 30 1 223.61 3 4 141.42 2 3 122.47 
162 23 0.4 141.42 9 4 141.42 2 1 70.71 
163 30 0.8 200.00 10 8 200.00 5 0.3 38.73 
164 32 0.1 70.71 10 5 158.11 3 1.5 86.60 
165 25 0.4 141.42 3 3 122.47 3 0.5 50.00 
166 43 0.5 158.11 6 3 122.47 4 1.5 86.60 
167 35 0.5 158.11 11 7 187.08 2 1.5 86.60 
168 23 1 223.61 4 2 100.00 2 3.5 132.29 
169 20 0.5 158.11 7 6 173.21 3 1.5 86.60 
170 23 0.8 200.00 2 2 100.00 2 2.5 111.80 
171 29 1 223.61 4 2 100.00 2 4 141.42 
172 26 1.9 308.22 6 5 158.11 2 7 187.08 
173 32 2.1 324.04 8 18 300.00 4 7 187.08 
174 27 2.1 324.04 9 7 187.08 5 6 173.21 
175 34 1 223.61 14 6 173.21 3 2 100.00 
176 22 1.2 244.95 5 4 141.42 3 4 141.42 
177 23 1 223.61 8 4 141.42 3 3 122.47 
178 36 2 316.23 3 12 244.95 3 4.5 150.00 
179 29 2.2 331.66 5 15 273.86 2 5 158.11 
180 26 1.2 244.95 2 14 264.58 2 4 141.42 
181 19 1.8 300.00 2 10 223.61 3 5 158.11 

ave 53.45 1.79 221.52 28.80 5.96 151.86 21.47 3.85 119.59 64.24 3.33 74.48 61.71 2.58 48.64 
max 1400 30.0 447.21 ###### 30.00 353.55 1400.0 30.00 273.86 1400 30.00 141.42 1400 30.00 100.00 
mm 7.00 0.10 70.71 2.00 0.50 50.00 2.00 0.20 31.62 2.00 0.20 31.62 2.00 0.10 22.36 
mean 26 1 223.61 7 4 141.42 3 2.5 111.80 2 1 70.71 2 0.4 44.72 
RF pwr 1000 1000 1000 500 500 500 250 250 250 125 125 125 63 63 63 

frequenc 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 

upsets power E Field upsets power E Field upsets power E Field upsets power E Field upsets power E Field 
(mw) Strength (mw) Strength (mw) Strength (mw) Strength (mw) Strength 
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Appendix H: Baseline Analog Test Data - Upset Data Files 

UPSET.030 
800 MHz, 1000 Watts, Analog 

Start Time is: Tue Dec 19 02:23:49 1995 
Tue Dec 19 02:44:21 1995 

#3151 67F#3152 66 F#3153 67F#3154 67F#3155 67F#3156 67F#3157 67 F 

#3158 67F#3159 67F#3160 67F#3161 67F#3162 67F#3163 67F#3164 67 F 

#3165 67F#3166 67F#3167 67F#3168 67F#3169 67 F #3170 66F#3171 66F 
#3172 66 F#3173 66F#3174 66 F #3175 67 F #3176 67 F #3177 67 F #3178 67 F 

#3179 67 F #3180 67F#3181 67F#3182 67 F #3183 67F#3184 67 F#3185 67 F 

#3186 67F#3187 67F#3188 67 F #3189 67 F #3190 67F#3191 67F#3192 67 F 

#3193 67F#3194 67F#3195 67F#3196 67F#3197 67F#3198 67 F #3199 67 F 

#3200 67F#4151 67F#4152 67F#4153 67F#4154 67F#4155 66F#4156 67 F 

#4157 67F#4158 67F#4159 67F#4160 67F#4161 67F#4162 67F#4163 67 F 

#4164 67F#4165 67F#4166 67F#4167 67F#4168 67F#4169 67F#4170 67 F 

#4171 67F#4172 67F#4173 67F#4174 67 F #4175 67F#4176 67F#4177 67 F 

#4178 67F#4179 67F#4180 67F#4181 67 F#4182 67F#4183 67F#4184 67 F 

#4185 67F#4186 67F#4187 67 F#4188 67 F#4189 67F#4190 67F#4191 67 F 

#4192 67F#4193 67F#4194 67 F#4195 67 F #4196 67 F#4197 67 F #4198 67 F 

#4199 67 F #4200 67 F 

100 total devices being upset 

Hl 



Appendix H: Baseline Analog Test Data - Upset Data Files 

UPSET.031 
800 MHz, 250 Watts, Analog 

Start Time is: Tue Dec 19 02:49:00 1995 
Tue Dec 19 03:10:19 1995 

#3101: 855 F 
#3102: 5100 F 
#3103: 112 F 
#3104: 32 F 
#3105: 3661 F 
#3106: 10 F 
#3107: 22 F 
#3108: 327 F 
#3109: 1725 F 
#3110: 234 F 
#3111: 2746 F 
#3112: 1922 F 
#3114: 2808 F 
#3115: 2367 F 
#3116: 18 F 
#3117: IF 
#3118: 309 F 
#3119: 1851 F 
#3120: 5238 F 
#3121: 1465 F 
#3122: 1817 F 
#3123: 350 F 
#3124: 1465 F 
#3125: 48 F 
#3126: 27 F 
#3127: 150 F 
#3128: 5F 
#3129: HF 
#3131: 348 F 
#3132: 12466F 
#3137: 24 F 
#3138: 7F 
#3139: 8F 
#3140: 9F 
#3142: 2F 
#3144: 64F 
#3145: 7F 
#3146: 166 F 
#3147: 28 F 
#3148: 8F 
#3150: 2F 
#4102: 12466 F 
#4103: IF 
#4107: 21 F 
#4110: 4F 
#4113: IF 
#4115: 32 F 
#4120: 246 F 

W4123: 
#4124: 
#4125: 
#4126: 
#4127: 
#4131: 
#4132: 
#4133: 
#4134: 
#4135: 
#4136: 
#4137: 
#4138: 
#4139: 
#4141: 
#4142: 
#4143: 
#4144: 
#4145: 
#4146: 
#4147: 
#4148: 
#4150: 

117F 
5286 F 

41 F 
9F 

2684 F 
1257 F 
3697 F 
5260 F 

94 F 
1653 F 
355 F 

3260 F 
2999 F 
1938 F 
2767 F 
3245 F 
5306 F 
2802 F 
6643 F 
2628 F 
2965 F 

IF 
25 F 

71 total devices being upset 
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Appendix H: Baseline Analog Test Data - Upset Data Files 

UPSET.032 
800 MHz, 63 Watts, Analog 

Start Time is: Wed Dec 20 13:41:17 1995 
Wed Dec 20 14:02:58 1995 

#3102: 552F 
#3104:     1F 
#3105: 157 F 
#3109: 50 F 
#3111:     9F 
#3112: 23 F 
#3114: 75 F 
#3115: 115F 
#3119:     8F 
#3120: 531F 
#3122:     8F 
#3132: 11274F 
#4102: 11274F 
#4124: 287 F 
#4127: 15 F 
#4132: 100F 
#4133: 59 F 
#4135:     1F 
#4137: 24 F 
#4138: 20 F 
#4139: 5F 
#4141: 34 F 
#4142: 125 F 
#4143: 147F 
#4144: 15 F 
#4145: 521 F 
#4146: 4F 
#4147: 4F 
#4150: 2F 

29 total devices being upset 
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Appendix H: Baseline Analog Test Data - Upset Data Files 

UPSET.033 
1.4 GHz, 1000 Watts, Analog 

Start Time is: Wed Dec 20 14:07:42 1995 
Wed Dec 20 14:24:23 1995 

#3101: 897 F 
#3102: 409 F 
#3103: 734 F 
#3104: 1389 F 
#3105: 2364 F 
#3106: 201 F 
#3107: 297 F 
#3108: 1636 F 
#3109: 851 F 
#3110: 2332 F 
#3111: 921 F 
#3112: 1062 F 
#3113: 382 F 
#3114: 1387 F 
#3115: 994 F 
#3116: 293 F 
#3118: 2588 F 
#3119: 1272 F 
#3120: 1866 F 
#3121: 2024 F 
#3122: 1267 F 
#3123: 1013 F 
#3124: 1244 F 
#3125: 234 F 
#3126: 385 F 
#3127: 166 F 
#3128: 492 F 
#3129: 1257 F 
#3130: 622 F 
#3131: 114F 
#3132: 10833 F 
#3133: 2355 F 
#3134: 593 F 
#3135: 833 F 
#3136: 1216 F 
#3137: 1071 F 
#3138: 1255 F 
#3139: 704 F 
#3140: 546 F 
#3141: 498 F 
#3142: 642 F 
#3143: 1436 F 
#3144: 2283 F 
#3145: 2707 F 
#3146: 2904 F 
#3147: 1646 F 
#3148: 259 F 
#3149: 116F 

«3150: 334 F 
#4101: 377 F 
#4102: 10833 F 
#4103: 107 F 
#4104: 315 F 
#4105: 991 F 
#4106: 622 F 
#4107: 343 F 
#4108: 135 F 
#4109: 308 F 
#4110: 520 F 
#4111: 963 F 
#4112: 989 F 
#4113: 1036 F 
#4114: 421 F 
#4115: 1023 F 
#4116: 364 F 
#4117: 120 F 
#4118: 977 F 
#4119: 992 F 
#4120: 1811 F 
#4121: 569 F 
#4122: 1181 F 
#4123: 1042 F 
#4124: 1135 F 
#4125: 895 F 
#4126: 582 F 
#4127: 905 F 
#4128: 336 F 
#4129: 590 F 
#4130: 902 F 
#4131: 1025 F 
#4132: 1490 F 
#4133: 304 F 
#4134: 2079 F 
#4135: 818 F 
#4136: 501 F 
#4137: 975 F 
#4138: 1326 F 
#4139: 2013 F 
#4141: 3336 F 
#4142: 1300 F 
#4143: 2531 
#4144: 819F 
#4145: 2343 F 
#4146: 1961 F 
#4147: 1124 F 
#4148: 1813 F 
#4150: 1456 F 

97 total devices being upset 
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Appendix H: Baseline Analog Test Data - Upset Data Files 

UPSET.034 *4145: 

1.4 GHz, 250 Watts, Analog #4146: 
#4148: 

Start Time is: Wed Dec 20 14:26:14 1995 #4150: 
Wed Dec 20 14:43:09 1995 

52 total devices being upset. 

313 F 
137 F 
32 F 
48 F 

#3104: 43 F 
#3105: 216 F 
#3108: 68 F 
#3109: 3F 
#3110: 258 F 
#3111: 11 F 
#3112: 20 F 
#3114: 52 F 
#3115: 16 F 
#3118: 350 F 
#3119: 24 F 
#3120: 217 F 
#3121: 304 F 
#3122: 114 F 
#3123: 17 F 
#3124: 19 F 
#3126: 3F 
#3129: 32 F 
#3132: 11192 F 
#3133: 73 F 
#3135: 14 F 
#3136: 13 F 
#3137: 4F 
#3138: 47 F 
#3141: 12 F 
#3142: 17 F 
#3143: 8F 
#3144: 65 F 
#3145: 160 F 
#3146: 97 F 
#4102: 11192 F 
#4103: IF 
#4105: 4F 
#4106: 24 F 
#4111: 12 F 
#4112: IF 
#4113: 4F 
#4119: 3F 
#4120: 37 F 
#4122: 38 F 
#4132: 75 F 
#4134: 182 F 
#4135: 9F 
#4138: 13 F 
#4139: 117F 
#4141: 222 F 
#4142: 4F 
#4143 158 F 
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Appendix H: Baseline Analog Test Data - Upset Data Files 

Appendix F: Total Analog Device Upset Test Data 

UPSET.035 \ 
1.4 GHz, 63 Watts, Analog 

Start Time is: Wed Dec 20 14:45:40 1995 
Wed Dec 20 14:51:13 1995 

#3132: 3184 F 
#4102: 3184 F 

2 total devices being upset 
(2 is the quiescent upset level) 
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Appendix H: Baseline Analog Test Data - Upset Data Files 

UPSET.036 
800 MHz, 500 Watts, Analog 

Start Time is: Fri Dec 22 13:53:13 1995 
Fri Dec 22 14:16:01 1995 

#3101: 
#3102: 
#3103: 
#3104: 
#3105: 
#3106: 
#3107: 
#3108: 
#3109: 
#3110: 
#3111: 
#3112: 
#3113: 
#3114: 
#3115: 
#3116: 
#3118: 
#3119: 
#3120: 
#3121: 
#3122: 
#3123: 
#3124: 
#3125: 
#3126: 
#3127: 
#3128: 
#3129: 
#3130: 
#3131: 
#3132: 
#3133: 
#3134: 
#3135: 
#3136: 
#3137: 
#3138: 
#3139: 
#3140: 
#3141: 
#3142: 
#3143: 
#3144: 
#3145: 
#3146: 
#3147: 
#3148: 
#3150: 

2846 F 
6543 F 
1008 F 
548 F 
4059 F 
654 F 
434 F 
2586 F 
3084 F 
1579 F 
5547 F 
5204 F 
12 F 

4375 F 
3205 F 
248 F 
1968 F 
3822 F 
7264 F 
3345 F 
3567 F 
1589 F 
3980 F 
665 F 
244 F 
1064 F 
93 F 
141 F 
226 F 
1054 F 
11265 F 
47 F 
117F 
54 F 
312F 
351 F 
191 
609 F 
229 F 
64 F 
211 F 
323 F 
603 F 
301 F 
406 F 
670 F 
312 F 
1679 F 

*4101: 
#4102: 1 
#4103: 
#4106: 
#4107: 
#4110: 
#4111: 
#4112: 
#4113: 
#4114: 
#4115: 
#4116: 
#4118: 
#4119: 
#4120: 
#4121: 
#4123: 
#4124: 
#4125: 
#4126: 
#4127: 
#4129: 
#4131: 
#4132: 
#4133: 
#4134: 
#4135: 
#4136: 
#4137: 
#4138: 
#4139: 
#4141: 
#4142: 
#4143: 
#4144: 
#4145: 
#4146: 
#4147: 
#4148: 
#4150: 

492 F 
1265 F 
360 F 
287 F 
136 F 
5F 
600F 
283 F 
1228 F 
40 F 
1226 F 
665 F 
117 F 
68 F 
2920 F 
751 F 
763 F 
5139 F 
674 F 
542 F 
3218 F 
628 F 
2917 F 
4427 F 
5312 F 
537 F 
2342 F 
1115F 
3096 F 
4604 F 
2335 F 
3443 F 
4514 F 
6196 F 
3773 F 
5991 F 
4124 F 
4512 F 
87 F 
307 F 

88 total devices being upset 
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Appendix H: Baseline Analog Test Data - Upset Data Files 

UPSET.037 
800 MHz, 125 Watts, Analog 

Start Time is: Fri Dec 22 14:18:44 1995 
Fri Dec 22 14:35:56 1995 

#3101: 236 F 
#3102: 2960 F 
#3103:    2F 
#3104:    3F 
#3105: 1592 F 
#3108:    58 F 
#3109: 688 F . 
#3110:    26 F 
#3111: 866F 
#3112: 590F 
#3114: 1088 F 
#3115: 1271 F 
#3116:     3F 
#3118:    41F 
#3119: 672 F 
#3120: 2799 F 
#3121: 435 F 
#3122: 449F 
#3123:    19 F 
#3124: 393F 
#3126:     1F 
#3132: 11157F 
#3150:     1F 
#4102: 11157F 
#4110:     IF 
#4113:    18F 
#4124: 1915 F 
#4127: 538 F 
#4131: 254 F 
#4132: 1229 F 
#4133: 1133 F 
#4135: 362 F 
#4137: 617 F 
#4138: 498 F 
#4139: 126 F 
#4141: 565 F 
#4142: 1331 F 
#4143: 1468 F 
#4144: 778 F 
#4145: 2690 F 
#4146: 452 F 
#4147: 433 F 

42 total devices being upset 
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Appendix H: Baseline Analog Test Data - Upset Data Files 

UPSET.038 
1.4 GHz, 500 Watts, Analog 

Start Time is: Fri Dec 22 14:37:29 1995 
Fri Dec 22 14:54:29 1995 

#3101: 103 F 
#3102: 19 F 
#3103: 70 F 
#3104: 223 F 
#3105: 1078 F 
#3106: 51 F 
#3107: 33 F 
#3108: 405 F 
#3109: 156 F 
#3110: 1272 F 
#3111: 174F 
#3112: 188 F 
#3113: 33 F 
#3114: 280 F 
#3115: 198 F 
#3116: IF 
#3118: 999 F 
#3119: 235 F 
#3120: 497F 
#3121: 631 F 
#3122: 259 F 
#3123: 61F 
#3124:193 F 75 lotal devices being upset 
#3125:     5F 
#3126: 39 F 
#3127: 21F 
#3128:     5F 
#3129: 356 F 
#3130: 21F 
#3132: 11130F 
#3133: 578F 
#3134: 88 F 
#3135:     1F 
#3136: HOF 
#3137: 454 F 
#3138: 120 F 
#3139: 106 F 
#3140: 49 F 
#3141: 31F 
#3142: 157 F 
#3143: 35 F 
#3144: 227 F 
#3145: 209 F 
#3146: 186 F 
#3147: 149 F 
#3148:     8F 
#4101:    18F 
#4102: 11130F 

#4105: 23 F 
#4106: 54 F 
#4107: 7F 
#4110: 57 F 
#4111: 130 F 
#4112: 70 F 
#4113: 124 F 
#4114: 15 F 
#4115: 286 F 
#4116: 41 F 
#4118: 77 F 
#4119: 196 F 
#4120: 261 F 
#4121: 45 F 
#4122: 83 F 
#4123: 191 F 
#4138: 359 F 
#4139: 441 F 
#4141: 767 F 
#4142: 163 F 
#4143: 880 F 
#4144: 53 F 
#4145: 1196 F 
#4146: 444 F 
#4147: 41 F 
#4148: 233 F 
#4150: 242 F 
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Appendix H: Baseline Analog Test Data - Upset Data Files 

UPSET.039 
1.4 GHz, 125 Watts, Analog 

Start Time is: Fri Dec 22 14:55:44 1995 
FriDec22 15:01:10 1995 

#3132: 3185 F 
#4102: 3185 F 

#4139:     1F 

3 total devices being upset 
(2 upsets is the uiescent level) 
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Appendix J: Analog Reliability Test Data - Test #1 

Devices Upset I File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 

DAT0123 201 74 84 158 23 15 43 0.88 

DAT0123 202 72 79 151 23 16 43 0.90 

DAT0123 203 71 80 151 23 17 43 0.93 

DAT0123 204 73 75 148 23 18 43 0.91 

DAT0123 205 73 77 150 23 19 43 0.92 

DAT0123 206 72 76 148 23 20 43 0.95 

DAT0123 207 72 79 151 23 21 43 0.94 

DAT0123 208 72 75 147 23 22 43 0.95 

DAT0123 209 73 75 148 23 23 43 0.95 

DAT0123 211 73 75 148 150 24 8 49 0.92 0.93 

DAT0123 212 72 79 151 24 9 49 0.93 

DAT0123 213 73 76 149 24 10 49 0.95 

DAT0123 214 72 78 150 24. 11 49 0.93 

DAT0123 215 73 76 149 24 12 49 0.95 

DAT0123 216 75 78 153 24 13 49 0.96 

DAT0123 217 73 80 153 24 14 49 0.95 

DAT0123 218 72 78 150 24 15 49 0.74 

DAT0125 219 68 68 136 24 16 3 0.07 4 Min 

DAT0125 220 72 76 148 24 17 6 0.96 

DAT0125 221 74 76 150 149 24 18 6 0.95 0.95 

DAT0125 222 74 78 152 24 19 6 0.96 

DAT0125 223 72 81 153 24 20 6 0.94 

DAT0125 224 74 77 151 24 21 6 0.93 

DAT0125 225 72 75 147 24 22 6 0.92 

DAT0125 226 72 80 152 24 23 6 0.89 

DAT0125 227 75 75 150 25 12 6 0.98 

DAT0125 228 73 74 147 25 1 6 0.95 

DAT0125 229 72 74 146 25 2 6 0.92 

DAT0125 230 72 77 149 25 3 6 0.91 

DAT0125 231 75 77 152 150 25 4 6 0.94 0.93 

DAT0125 232 72 78 150 25 5 6 0.94 

DAT0125 233 74 78 152 25 6 6 0.95 

DAT0125 234 73 77 150 25 7 6 0.97 

DAT0125 235 72 78 150 25 8 6 0.99 

DAT0125 236 73 76 149 25 9 6 0.98 

DAT0125 237 74 78 152 25 10 6 0.98 

DAT0125 238 73 75 148 25 11 6 0.96 

DAT0125 239 72 78 150 25 12 6 0.97 

DAT0125 240 74 77 151 25 13 6 0.96 

DAT0125 241 75 78 153 151 25 13 50 0.97 0.71 

DAT0126 242 68 70 138 25 15 25 0.07 

DAT0126 243 74 77 151 25 16 25 1.01 

DAT0126 244 73 76 149 25 17 25 1.02 

DAT0126 245 74 76 150 25 18 25 0.76 

DAT0126 246 73 76 149 25 19 25 1.00 

DAT0126 247 72 77 149 25 20 25 1.00 

DAT0126 248 72 78 150 25 21 25 1.00 

DAT0126 249 74 75 149 25 22 25 1.00 

DAT0126 250 72 74 146 25 23 25 1.00 

DAT0126 251   I    73 79 152 148 26 0 25 1.00 0.98 
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Appendix J: Analog Reliability Test Data - Test #1 

Devices Upset | | File size (Mb) 
SubDir Test# Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 

DAT0126 252 74 77 151 26 1 25 1.00 
DAT0126 253 72 79 151 26 2 25 1.00 
DAT0126 254 72 80 152 26 3 25 0.99 
DAT0126 255 74 73 147 26 4 25 0.99 
DAT0126 256 70 80 150 26 5 25 0.99 
DAT0126 257 71 75 146 26 6 25 1.00 
DAT0126 258 72 78 150 26 7 25 1.00 
DAT0126 259 72 78 150 26 8 25 0.99 
DAT0126 260 73 78 151 26 9 25 0.94 
DAT0126 261 71 79 150 150 26 10 26 0.97 0.99 
DAT0126 262 68 75 143 26 10 39 0.22 
DAT0126 263 72 77 149 26 12 14 0.95 
DAT0126 264 74 78 152 26 13 14 1.00 
DAT0126 265 73 78 151 26 14 14 1.02 
DAT0126 266 73 78 151 26 15 14 1.02 
DAT0126 267 70 66 136 26 15 19 0.09 
DAT0126 268 71 66 137 26 15 25 0.07 4 Min 
DAT0129 269 70 72 142 26 15 53 0.07 4 Min 
DAT0129 270 74 78 152 26 16 54 0.98 
DAT0129 271 75 74 149 146 26 17 54 1.00 1 
DAT0129 272 74 76 150 26 18 54 0.99 
DAT0129 273 75 76 151 26 19 54 0.96 
DAT0129 274 75 79 154 26 20 54 0.98 
DAT0129 275 72 74 146 26 21 54 1.01 
DAT0129 276 73 75 148 26 22 54 0.96 
DAT0129 277 74 74 148 26 23 54 0.97 
DAT0129 278 72 78 150 27 0 54 0.96 
DAT0129 279 73 76 149 27 1 54 1.00 
DAT0129 280 73 75 148 27 2 54 0.97 
DAT0129 281 74 79 153 150 27 3 54 0.98 0.98 
DAT0129 282 75 77 152 27 4 54 1.01 
DAT0129 283 74 79 153 27 5 54 1.03 
DAT0129 284 73 74 147 27 6 54 1.03 
DAT0129 285 74 77 151 27 7 54 1.06 
DAT0129 286 75 76 151 27 8 54 1.02 
DAT0129 287 76 75 151 27 9 54 1.00 
DAT0129 288 75 76 151 27 10 54 1.00 
DAT0129 289 76 78 154 27 11 54 1.00 
DAT0129 290 75 78 153 27 12 54 0.93 
DAT0129 291 74 78 152 152 27 13 54 0.95 1 
DAT0129 292 73 76 149 27 14 54 1.04 
DAT0129 293 75 77 152 27 15 54 1.03 
DAT0129 294 74 76 150 27 16 54 1.00 
DAT0129 295 74 78 152 27 17 54 1.05 
DAT0129 296 75 76 151 27 18 54 0.76 
DAT0129 297 73 80 153 27 19 54 0.63 
DAT0129 298 74 77 151 27 20 54 0.62 
DAT0129 299 76 79 155 27 21 54 0.73 
DAT0129 300 74 75 149 27 22 54 0.85 
DAT0129 301 77 75 152 151 1      27 23 54 I 0.90 0.86 
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Appendix J: Analog Reliability Test Data - Test #1 

Devices Upset File size (Mb) 

SubDir Test# Bd#1 Bd#2 Total Ave Date(1996) Time full 
0 89 

ave pan Notes 

DAT0129 
DAT0129 

302 
303 

74 
78 

78 
78 

152 
156 28 1 54 0.93 

DAT0129 304 74 77 151 28 2 54 1.03 

DAT0129 305 75 77 152 28 3 54 0.71 

DAT0129 306 75 75 150 28 4 55 0.69 

DAT0129 307 75 79 154 28 5 55 0.78 

DAT0129 308 76 81 157 28 6 55 0.71 

DAT0129 309 75 79 154 28 7 55 0.76 ... 
DAT0129 310 74 78 152 28 8 5b 0.70 .. 
DAT0129 311 75 77 152 153 28 9 55 0.88 0.81 

DAT0130 312 73 70 143 29 11 50 0.09 4 Min 

DAT0130 313 75 79 154 29 12 51 1.08 

DAT0130 314 78 76 154 29 13 51 0.99 

DAT0130 315 76 79 155 29 14 51 0.90 

DAT0130 316 76 76 152 29 15 51 0.71 

DAT0130 317 75 81 156 29 16 51 0.77 

DAT0130 318 78 78 156 29 17 51 0.90 

DAT0130 319 76 80 156 29 18 51 0.96 

DAT0130 320 76 79 155 29 19 51 1.00 

DAT0130 321 76 76 152 153 29 20 51 1.06 0.93 

DAT0130 322 75 78 153 29 21 51 1.05 

DAT0130 323 76 84 160 29 22 
9T 

51 
51 

1.11 
1 09 DAT0130 

DAT0130 
324 
325 

78 
76 

80 
78 

158 
154 30 0 51 1.10 

DAT0130 326 76 80 156 30 1 51 1.12 

DAT0130 327 79 78 157 30 2 51 1.11 

DATO130 328 76 81 157 30 3 51 1.12 

DAT0130 329 76 80 156 30 4 51 1.12 

DAT0130 330 76 79 155 30 5 51 1.13 

DATO130 331 76 79 155 156 30 6 51 1.11 1.11 

DAT0130 332 76 81 157 30 7 51 1.13 

DAT0130 333 76 79 155 30 8 51 1.14 

DAT0130 334 76 81 157 30 9 51 1.13 

DAT0130 335 75 71 146 30 10 1 0.12 

DAT0131 336 74 69 143 30 10 16 0.08 4 Min 

DAT0131 337 77 79 156 30 11 16 1.11 

DAT0131 338 77 79 156 30 12 16 1.10 

DAT0131 339 75 79 154 30 13 16 1.08 

DAT0131 340 76 80 156 30 14 16 1.02 

DAT0131 341 76 79 155 154 30 15 16 0.96 1.08 

DAT0131 342 76 81 157 30 16 16 0.95 

DAT0131 343 76 79 155 30 17 16 0.94 

DAT0131 344 77 82 159 30 18 16 0.95 

DAT0131 345 76 83 159 30 19 16 0.99 

DAT0131 346 76 81 157 30 20 16 1.04 

DAT0131 347 75 82 157 30 21 16 1.09 

DAT0131 348 76 79 155 30 22 16 1.10 

DAT0131 349 77 80 157 30 23 16 1.10 

DAT0131 350 75 78 153 31 0 16 1.10 

DAT0131 351 76 80 156 157 31 1   I 16 1.10 
1 

1.04 
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Appendix J: Analog Reliability Test Data - Test #1 

Devices Upset I File size (Mb) 
SubDir Test* Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 

DAT0131 352 75 82 157 31 2 16 1.11 
DAT0131 353 76 82 158 31 3 16 1.09 
DAT0131 354 76 81 157 31 4 16 1.09 
DAT0131 355 75 81 156 31 5 16 1.11 
DAT0131 356 75 82 157 31 6 16 1.10 
DAT0131 357 75 79 154 31 7 16 1.09 
DAT0131 358 78 77 155 31 8 16 1.11 
DAT0131 359 74 77 151 31 9 3 0.82 
DAT0201 360 71 69 140 31 9 27 0.08 4 Min 
DAT0201 361 75 79 154 154 31 10 27 1.16 1.11 
DAT0201 362 75 82 157 31 11 27 1.14 
DAT0201 363 74 81 155 31 12 27 1.09 
DAT0201 364 74 81 155 31 13 27 0.99 
DAT0201 365 74 79 153 31 14 27 0.95 
DAT0201 366 76 80 156 31 15 27 0.89 
DAT0201 367 76 80 156 31 16 27 0.87 
DAT0201 368 75 82 157 31 17 27 0.88 
DAT0201 369 71 79 150 31 18 27 0.92 
DAT0201 370 77 82 159 31 19 27 0.94 
DAT0201 371 74 81 155 155 31 20 27 1.00 0.97 
DAT0201 372 75 79 154 31 21 27 1.06 
DAT0201 373 75 78 153 31 22 27 1.07 
DATO201 374 76 83 159 31 23 27 1.08 
DAT0201 375 76 78 154 2 0 27 1.09 
DAT0201 376 75 81 156 2 1 27 1.10 
DAT0201 377 75 79 154 2 2 27 1.09 
DAT0201 378 76 81 157 2 3 27 1.10 
DAT0201 379 75 80 155 2 4 27 1.10 
DAT0201 380 74 80 154 2 5 27 1.12 
DAT0201 381 74 78 152 155 2 6 27 1.13 1.09 
DAT0201 382 74 82 156 2 7 27 1.15 
DAT0201 383 75 82 157 2 8 27 1.13 
DAT0201 384 76 82 158 2 9 27 1.13 
DAT0201 385 75 76 151 2 10 1 0.52 
DAT0202 386 72 70 142 2 11 5 0.08 4 Min 
DAT0202 387 75 79 154 2 2 12 6 1.12 
DAT0202 388 76 80 156 2 2 13 6 1.10 
DAT0202 389 77 81 158 2 2 14 6 1.06 
DAT0202 390 76 79 155 2 2 15 6 1.00 
DAT0202 391 76 78 154 154 2 2 16 6 1.03 1.09 
DAT0202 392 76 77 153 2 2 17 6 1.05 
DAT0202 393 76 78 154 2 2 18 6 0.98 
DAT0202 394 72 77 149 2 2 19 6 1.02 
DAT0202 395 75 80 155 2 2 20 6 1.06 
DAT0202 396 77 80 157 2 2 21 6 1.07 
DAT0202 397 75 78 153 2 2 22 6 1.08 
DAT0205 398 75 72 147 2 2 14 28 0.08   - 4 Min 
DAT0205 399 77 82 159 2 2 15 29 1.15 
DAT0205 400 77 82 159 2 2 16 28 1.14 
DAT0205 401        78 83 161 155 2 2 17 33 1.17 1.08 
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Appendix J: Analog Reliability Test Data - Test #1 

Devices Upset | File size (Mb) 

SubDir Test* Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 

DAT0205 402 76 83 159 2 2 18 33 1.07 

DAT0205 403 78 79 157 2 2 19 33 1.14 

DAT0205 404 76 82 158 2 2 20 33 1.18 

DAT0205 405 77 84 161 2 2 21 33 1.19 

DAT0205 406 76 84 160 2 2 22 33 1.19 ... 

DAT0205 407 76 85 161 2 2 23 33 1.17 

DAT0205 408 77 83 160 2 3 0 33 1.18 

DAT0205 409 77 85 162 2 3 1 33 1.15 

DAT0205 410 77 81 158 2 3 2 33 1.15 

DAT0205 411 76 84 160 160 2 3 3 33 1.17 1.16 

DAT0205 412 76 84 160 2 3 4 33 1.17 

DAT0205 413 75 80 155 2 3 5 33 1.17 

DAT0205 414 76 82 158 2 3 6 33 1.20 

DAT0205 415 77 85 162 2 3 7 33 1.22 

DAT0205 416 77 83 160 2 3 8 33 1.21 

DAT0205 417 76 82 158 2 3 9 33 1.19 

DAT0205 418 77 83 160 2 3 10 33 1.19 

DAT0205 419 76 83 159 2 3 11 33 1.17 

DAT0205 420 76 81 157 2 3 12 33 1.16 

DAT0205 421 77 84 161 159 2 3 13 33 1.17 1.19 

DAT0205 422 79 81 160 2 3 14 33 1.15 

DAT0205 423 77 82 159 2 3 15 33 1.16 

DAT0205 424 76 81 157 2 3 16 33 1.16 

DAT0205 425 77 80 157 2 3 17 33 1.15 

DAT0205 426 76 82 158 2 3 18 33 1.15 

DAT0205 427 77 82 159 2 3 19 33 1.14 

DAT0205 428 76 84 160 2 3 20 33 1.06 

DAT0205 429 76 83 159 2 3 21 33 1.02 

DAT0205 430 77 80 157 2 3 22 33 1.02 

DAT0205 431 73 77 150 158 2 3 23 33 1.16 1.12 

DAT0205 432 76 80 156 2 4 0 33 1.14 

DAT0205 433 74 83 157 2 4 1 33 1.15 

DAT0205 434 77 79 156 2 4 2 33 0.86 

DAT0205 435 75 83 158 2 4 3 33 0.87 

DAT0205 436 74 80 154 2 4 4 33 1.03 

DAT0205 437 76 79 155 2 4 5 33 1.08 

DAT0205 438 73 81 154 2 4 6 33 1.05 

DAT0205 439 75 82 157 2 4 7 33 1.05 

DAT0205 440 76 82 158 2 4 8 33 1.12 

DAT0205 441 76 78 154 156 2 4 9 33 1.13 1.05 

DAT0205 442 75 81 156 2 4 10 33 1.14 

DAT0205 443 75 83 158 2 4 11 34 1.14 

DAT0205 444 75 79 154 2 4 12 34 1.14 

DAT0205 445 74 81 155 2 4 13 34 1.15 

DAT0205 446 73 80 153 2 4 14 34 1.15 

DAT0205 447 74 81 155 2 4 15 34 1.13 

DAT0205 448 73 80 153 2 4 16 34 1.14 

DAT0205 449 72 81 153 2 4 17 34 1.14 

DAT0205 450 73 80 153 2 4 18 34 1.14 

DAT0205 451 74 79 153 154 2 4 19 34 1.15 1.14 J J 
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Appendix J: Analog Reliability Test Data - Test #1 

Devices Upset I File size (Mb) 
SubDir Test* Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 
DAT0205 452 74 82 156 2 4 20 34 1.15 
DAT0205 453 74 79 153 2 4 21 34 1.15 
DAT0205 454 73 81 154 2 4 22 34 1.15 
DAT0205 455 74 77 151 2 4 23 34 1.15 
DAT0205 456 72 84 156 2 4 0 34 1.15 
DAT0205 457 74 81 155 2 5 1 34 1.16 
DATO205 458 73 80 153 2 5 2 34 1.14 
DAT0205 459 73 82 155 2 5 3 34 1.13 
DAT0205 460 74 81 155 2 5 4 34 1.11 
DAT0205 461 73 75 148 154 2 5 5 34 1.11 1.14 
DAT0205 462 72 80 152 2 5 6 34 1.11 
DAT0205 463 73 82 155 2 5 7 34 1.11 
DAT0205 464 73 83 156 2 5 8 34 1.10 
DAT0205 465 72 78 150 2 5 9 17 0.69 
DAT0206 466 69 69 138 2 5 9 49 0.08 4 Min 
DAT0206 467 75 84 159 2 5 10 49 1.16 
DAT0206 468 75 83 158 2 5 11 49 1.16 
DAT0206 469 75 86 161 2 5 12 49 1.15 
DAT0206 470 77 82 159 2 5 13 49 1.15 
DAT0206 471 75 80 155 154 2 5 14 49 1.18 1.14 
DAT0206 472 75 81 156 2 5 15 49 1.19 
DAT0206 473 75 78 153 2 5 16 49 1.18 
DAT0206 474 75 82 157 2 5 17 49 1.20 
DAT0206 475 79 81 160 2 5 18 49 1.21 
DAT0206 476 76 83 159 2 5 19 49 1.20 
DAT0206 477 76 81 157 2 5 20 49 1.20 
DAT0206 478 75 82 157 2 5 21 49 1.11 
DAT0206 479 76 81 157 2 5 22 49 1.08 
DAT0206 480 77 81 158 2 5 23 49 1.06 
DAT0206 481 75 84 159 157 2 6 0 49 1.17 1.16 
DAT0206 482 76 82 158 2 6 1 49 1.20 
DAT0206 483 75 77 152 2 6 2 49 1.21 
DAT0206 484 77 81 158 2 6 3 49 1.22 
DAT0206 485 74 83 157 2 6 4 49 1.22 
DAT0206 486 77 82 159 2 6 5 49 1.22 
DAT0206 487 77 81 158 2 6 6 49 1.22 
DAT0206 488 76 79 155 2 6 7 49 1.23 
DAT0206 489 76 85 161 2 6 8 33 0.87 
DAT0207 490 73 73 146 2 6 9 25 0.08 4 Min 
DAT0207 491 76 79 155 156 2 6 10 26 1.2 1.22 
DAT0207 492 78 81 159 2 6 11 26 1.21 
DAT0207 493 77 82 159 2 6 12 26 1.18 
DAT0207 494 76 81 157 2 6 13 26 1.1 
DAT0207 495 74 73 147 2 6 14 26 1.09 
DAT0207 496 76 75 151 2 6 15 26 1.09 
DAT0207 497 76 77 153 2 6 16 26 1.09 
DAT0207 498 77 74 151 2 6 17 26 1.1 
DAT0207 499 77 77 154 2 6 18 26 1.11 
DAT0207 500 78 78 156 2 6 19 26 1.1 
DAT0207 501 77 74 151  154 2 6 20 26 I 1.1 1.12 
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Appendix J: Analog Reliability Test Data - Test #1 

Devices Upset I File size (Mb) 

SubDir Test# Bd#1 Bd#2 Total Ave Date(1996) Time full ave pari Notes 

DAT0207 502 76 76 152 2 6 21 26 1.09 

DAT0207 503 78 75 153 2 6 22 26 1.09 

DAT0207 504 76 76 152 2 6 23 26 1.08 

DAT0208 505 72 68 140 2 7 9 45 0.08 4 Min 

DAT0208 506 76 77 153 2 7 10 45 1.09 

DAT0208 507 77 75 152 2 7 11 45 1.09 

DAT0208 508 77 78 155 2 7 12 45 1.08 

DAT0208 509 75 76 151 2 7 13 45 1.08 

DAT0208 510 76 77 153 2 7 14 45 1.09 

DAT0208 511 76 77 153 151 2 7 15 45 1.09 1.09 

DAT0208 512 76 78 154 2 7 16 45 1.08 

DAT0208 513 76 76 152 2 7 17 45 1.06 

DAT0208 514 73 76 149 2 7 18 45 1.02 

DAT0208 515 72 76 148 2 7 19 45 1 

DAT0208 516 75 76 151 2 7 20 45 0.98 

DAT0208 517 72 78 150 2 7 21 45 0.96 

DAT0208 518 74 77 151 2 7 22 45 0.96 

DAT0208 519 75 80 155 2 7 23 45 0.97 

DAT0208 520 74 77 151 2 8 0 45 0.96 

DAT0208 521 74 77 151 151 2 8 1 45 0.99 1 

DAT0208 522 77 77 154 2 8 2 45 0.94 

DAT0208 523 77 75 152 2 8 3 45 0.99 

DAT0208 524 77 74 151 2 8 4 45 1.03 

DAT0208 525 75 80 155 2 8 5 45 1.04 

DAT0208 526 77 78 155 2 8 6 45 1.08 

DAT0208 527 77 78 155 2 8 7 45 1.09 

DAT0208 528 76 80 156 2 8 8 45 1.1 

DAT0208 529 76 78 154 2 8 9 45 1.1 

DAT0208 530 77 74 151 2 8 10 45 1.12 

DAT0208 531 77 78 155 154 2 8 11 45 1.12 1.06 

DAT0208 532 73 77 150 2 8 12 45 1.11 

DAT0208 533 2 4 6 2 8 12 46 0.004 no RF 

DAT0209 534 70 70 140 2 8 13 16 0.08 4-min 

DAT0209 535 77 77 154 2 8 14 16 1.08 

DAT0209 536 73 76 149 2 8 15 17 1.09 

DAT0209 537 77 78 155 2 8 16 17 1.09 

DAT0209 538 76 80 156 2 8 17 17 1.08 

DAT0209 539 74 78 152 2 8 18 17 1.08 

DAT0209 540 73 77 150 2 8 19 17 1.06 

DAT0209 541 73 78 151 151 2 8 20 17 0.88 1.06 

DAT0209 542 72 80 152 2 8 21 17 0.77 

DAT0209 543 73 77 150 2 8 22 17 0.88 

DAT0209 544 73 76 149 2 8 23 17 1 

DAT0209 545 74 78 152 2 9 0 17 0.68 

DAT0209 546 73 79 152 2 9 1 17 0.66 

DAT0209 547 73 76 149 2 9 2 17 0.96 

DAT0209 548 72 74 146 2 9 3 17 0.96 

DAT0209 549 69 77 146 2 9 4 17 0.96 

DAT0209 550 71 76 147 2 9 5 17 0.98 

DAT0209 551 72 76 148 149 2 9 6 17 0.98 0.88   
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Appendix J: Analog Reliability Test Data - Test #1 

Devices Upset I File size (Mb) 
SubDir Test# Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 

DAT0209 552 70 76 146 2 9 7 17 0.98 
DAT0209 553 72 75 147 2 9 8 17 0.96 
DAT0209 554 70 76 146 2 9 9 17 0.95 
DAT0209 555 72 77 149 2 9 10 17 0.96 
DAT0209 556 72 80 152 2 9 11 17 0.89 
DAT0209 557 72 78 150 2 9 12 17 0.91 
DAT0209 558 74 81 155 2 9 13 17 0.9 
DAT0209 559 74 79 153 2 9 14 17 0.87 
DAT0209 560 74 79 153 2 9 15 17 0.96 
DAT0209 561 70 66 136 149 2 9 15 25 0.93 0.09 
DAT0212 562 69 71 140 2 9 16 3 0.08 4Min 
DAT0212 563 74 72 146 2 9 17 3 1.06 
DAT0212 564 73 76 149 2 9 18 3 1 
DAT0212 565 74 77 151 2 9 19 3 0.99 
DAT0212 566 72 77 149 2 9 20 3 1 
DAT0212 567 73 78 151 2 9 21 3 1 
DAT0212 568 72 75 147 2 9 22 3 1.01 
DAT0212 569 73 77 150 2 9 23 3 1.01 
DAT0214 570 71 67 138 2 12 8 16 0.08 4Min 
DAT0214 571 71 73 144 147 2 12 12 11 0.99 1.01 
DAT0214 572 73 80 153 2 12 13 11 0.97 
DAT0214 573 72 80 152 2 12 14 11 0.75 
DAT0214 574 67 67 134 2 13 8 15 0.07 4 Min 
DAT0214 575 75 74 149 2 13 9 15 1.01 
DAT0214 576 74 74 148 2 13 10 15 1.01 
DAT0214 577 73 77 150 2 13 11 16 1.02 
DAT0214 578 74 73 147 2 13 12 16 0.98 
DAT0214 579 73 77 150 2 13 13 16 1.01 
DAT0214 580 73 77 150 2 13 14 16 0.96 
DAT0214 581 74 74 148 148 2 13 15 16 1.01 0.97 
DAT0214 582 73 78 151 2 13 16 16 1.02 
DAT0214 583 73 73 146 2 13 17 16 0.98 
DAT0214 584 74 75 149 2 13 18 16 1.04 
DAT0214 585 75 72 147 2 13 19 16 1.01 
DAT0215 586 69 65 134 2 14 8 51 0.08 4 Min 
DAT0215 587 72 77 149 2 14 9 51 1.11 
DAT0215 588 73 75 148 2 14 10 51 1.1 
DAT0215 589 72 78 150 2 14 11 51 1.08 
DAT0215 590 74 80 154 2 14 12 51 1.08 
DAT0215 591 73 78 151 148 2 14 13 51 1.1 1.06 
DAT0215 592 75 74 149 2 14 14 51 1.1 
DAT0215 593 74 74 148 2 14 15 51 1.09 
DAT0215 594 73 75 148 2 14 16 51 1.09 
DAT0215 595 74 73 147 2 14 17 51 1.06 
DAT0215 596 73 75 148 2 14 18 51 1.09 
DAT0215 597 70 69 139 2 15 7 7 0.08 4 Min 
DAT0215 598 73 73 146 2 15 8 8 1.1 
DAT0215 599 72 72 144 2 15 9 8 1.1 
DAT0215 600 74 76 150 2 15 10 8 1.13 
DAT0215 601 74 74 148 147 2 15 11 8 1.1 1.1 
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Appendix J: Analog Reliability Test Data - Test #1 

Devices Upset File size (Mb) 

SubDir Test# Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 

DAT0215 602 73 76 149 2 15 12 8 1 

DAT0215 603 73 75 148 2 15 13 8 1.05 

DAT0215 604 72 73 145 2 15 14 8 1.12 

DAT0215 605 71 70 141 2 15 14 17 0.16 

DAT0216 606 72 75 147 2 15 15 22 0.95 

DAT0216 607 74 75 149 2 15 16 22 1 

DAT0216 608 76 78 154 2 15 17 22 1 

DAT0216 609 77 77 154 2 15 18 22 1.02 

DAT0216 610 75 76 151 2 15 19 22 0.91 

DAT0216 611 71 76 147 149 2 15 20 22 1.03 1.01 

DAT0216 612 74 76 150 2 15 21 22 1.03 

DAT0216 613 72 76 148 2 15 22 22 1.01 

DAT0216 614 71 77 148 2 15 23 22 0.98 

DAT0216 615 73 74 147 2 16 0 22 1.02 

DAT0216 616 73 75 148 2 16 1 22 1.02 

DAT0216 617 72 75 147 2 16 2 22 0.94 

DAT0216 618 72 75 147 2 16 3 22 0.82 

DAT0216 619 73 79 152 2 16 4 22 0.86 

DAT0216 620 74 76 150 2 16 5 22 0.97 

DAT0216 621 74 75 149 149 2 16 6 22 1.03 0.97 

DAT0216 622 75 75 150 2 16 7 22 1.03 

DAT0216 623 75 76 151 2 16 8 22 1.04 

DAT0216 624 73 74 147 2 16 9 22 1.04 

DAT0216 625 76 77 153 2 16 10 22 1.05 

DAT0216 626 76 77 153 2 16 11 22 1.04 

DAT0216 627 75 73 148 2 16 12 22 1.02 

DAT0216 628 77 78 155 2 16 13 22 0.94 

DAT0219 629 73 75 148 2 16 14 26 1.02 

DAT0219 630 76 74 150 2 16 15 26 1.02 

DAT0219 631 78 77 155 151 2 16 16 26 1.04 1.02 

DAT0219 632 76 79 155 2 16 17 26 1.04 

DAT0219 633 77 77 154 2 16 18 26 1.04 

DAT0219 634 76 77 153 2 16 19 26 1.06 

DAT0219 635 77 76 153 2 16 20 26 1.02 

DAT0219 636 75 74 149 2 16 21 26 1.05 

DAT0219 637 76 77 153 2 16 22 26 1 

DAT0219 638 74 78 152 2 16 23 26 1 

DAT0219 639 73 75 148 2 17 0 26 1.02 

DAT0219 640 75 76 151 2 17 1 27 1.01 

DAT0219 641 75 71 146 151 2 17 2 27 0.94 1.02 

DAT0219 642 74 80 154 2 17 3 27 0.99 

DAT0219 643 73 77 150 2 17 4 27 1.06 

DAT0219 644 75 76 151 2 17 5 27 1.04 

DAT0219 645 75 77 152 2 17 6 27 1.02 

DAT0219 646 76 76 152 2 17 7 27 1.01 

DAT0219 647 76 73 149 2 17 8 27 1.01 

DAT0219 648 74 75 149 2 17 9 27 1.01 

DAT0219 649 73 75 148 2 17 10 27 1.04 

DAT0219 650 76 74 150 2 17 11 27 1.02 

DAT0219 651 76 74 150 151 2 17 12 27 1.04 1.02 
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Appendix J: Analog Reliability Test Data - Test #1 

Devices Upset I File size (Mb) 
SubDir Test« Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 

DAT0219 652 77 76 153 2 17 13 27 1.05 
DAT0219 653 76 78 154 2 17 14 27 1.05 
DAT0219 654 77 79 156 2 17 15 27 1.03 
DAT0219 655 76 77 153 2 17 16 27 1.03 
DAT0219 656 75 77 152 2 17 17 27 1.05 
DAT0219 657 75 74 149 2 17 18 27 1.02 
DAT0219 658 74 77 151 2 17 19 27 1.01 
DAT0219 659 74 77 151 2 17 20 27 1.03 
DAT0219 660 75 79 154 2 17 21 27 1.02 
DAT0219 661 74 79 153 153 2 17 22 27 0.78 1.01 
DAT0219 662 78 79 157 2 17 23 27 0.93 
DAT0219 663 77 76 153 2 18 0 27 0.86 
DAT0219 664 74 76 150 2 18 1 27 0.99 
DAT0219 665 74 76 150 2 18 2 27 1 
DAT0219 666 75 77 152 2 18 3 27 1.01 
DAT0219 667 75 77 152 2 18 4 27 1.02 
DAT0219 668 74 76 150 2 18 5 27 1.02 
DAT0219 669 76 78 154 2 18 6 27 1.02 
DAT0220 670 72 72 144 2 19 10 10 0.09 4 Min 
DAT0220 671 75 80 155 152 2 19 11 11 1.2 1.01 
DAT0220 672 75 80 155 2 19 12 11 1.2 
DAT0220 673 76 87 163 2 19 13 11 1.22 
DAT0220 674 76 84 160 2 19 14 11 1.13 
DAT0220 675 78 82 160 2 19 15 11 1.21 
DAT0220 676 78 86 164 2 19 16 11 1.22 
DAT0220 677 77 86 163 2 19 17 11 1.27 
DAT0220 678 77 85 162 2 19 18 11 1.27 
DAT0220 679 76 85 161 2 19 19 11 1.17 
DAT0220 680 75 84 159 2 19 20 11 1.23 
DAT0220 681 77 85 162 161 2 19 21 11 1.27 1.22 
DAT0220 682 75 83 158 2 19 22 11 1.27 
DAT0220 683 76 92 168 2 19 23 11 1.26 
DAT0220 684 74 85 159 2 20 0 11 1.25 
DAT0220 685 75 81 156 2 20 1 11 1.24 
DAT0220 686 75 81 156 2 20 2 11 1.23 
DAT0220 687 76 81 157 2 20 3 11 1.26 
DAT0220 688 74 82 156 2 20 4 11 1.26 
DAT0220 689 75 83 158 2 20 5 11 1.25 
DAT0220 690 76 84 160 2 20 6 11 1.25 
DAT0220 691 75 86 161 159 2 20 7 11 1.25 1.25 
DAT0220 692 77 84 161 2 20 8 11 1.27 
DAT0220 693 74 83 157 2 20 8 53 0.86 
DAT0221 694 74 75 149 2 20 9 17 0.11 4 Min 
DAT0221 695 77 79 156 2 20 10 17 1.48 
DAT0221 696 76 83 159 2 20 11 17 1.42 
DAT0221 697 75 86 161 2 20 12 17 1.44 
DAT0221 698 79 82 161 2 20 13 17 1.5 
DAT0221 699 77 79 156 2 20 14 17 1.53 
DAT0221 700 76 84 160 2 20 15 17 1.54 
DAT0221 701 77 82 159 158 2 20 16 17 1.56 1.47 
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Appendix J: Analog Reliability Test Data - Test #1 

Devices Upset I File size (Mb) 

SubDir Test# Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 

DAT0221 702 77 82 159 2 20 17 17 1.52 

DAT0221 703 77 82 159 2 20 18 17 1.49 

DAT0221 704 75 80 155 2 20 19 17 1.52 

DAT0221 705 73 84 157 2 20 20 17 1.53 

DAT0221 706 74 82 156 2 20 21 17 1.54 

DAT0221 707 75 81 156 2 20 22 17 1.52 

DAT0221 708 73 81 154 2 20 23 17 1.51 

DAT0221 709 73 80 153 2 21 0 17 1.43 

DAT0221 710 73 81 154 2 21 1 17 1.47 

DAT0221 711 74 81 155 156 2 21 2 17 1.48 1.5 

DAT0221 712 73 80 153 2 21 3 17 1.54 

DAT0221 713 74 80 154 2 21 4 17 1.56 

DAT0221 714 73 80 153 2 21 5 17 1.57 

DAT0221 715 75 80 155 2 21 6 17 1.57 

DAT0221 716 75 82 157 2 21 7 17 1.46 

DAT0221 717 77 82 159 2 21 8 17 1.4 

DAT0221 718 77 81 158 2 21 9 17 1.5 

DAT0221 719 73 81 154 2 21 9 52 0.8 

DAT0222 720 63 69 132 2 21 11 57 0.09 4 Min 

DAT0222 721 69 85 154 153 2 21 12 57 1.23 1.48 

DAT0222 722 69 80 149 2 21 13 57 1.18 

DAT0222 723 68 79 147 2 21 14 57 1.14 

DAT0222 724 71 79 150 2 21 15 57 1.25 

DAT0222 725 66 75 141 2 21 16 57 0.33 

DAT0222 726 69 78 147 2 21 17 48 1.31 

DAT0222 727 69 79 148 2 21 18 48 1.32 

DAT0222 728 66 79 145 2 21 19 48 1.32 

DAT0222 729 65 76 141 2 21 20 48 1.21 

DAT0222 730 66 78 144 2 21 21 48 1.21 

DAT0222 731 67 81 148 146 2 21 22 48 1.02 1.22 

DAT0222 732 66 77 143 2 21 23 48 1.12 

DAT0222 733 69 78 147 2 22 0 48 1.08 

DAT0222 734 67 75 142 2 22 1 48 1.06 

DAT0222 735 65 78 143 2 22 2 48 1 

DAT0222 736 66 78 144 2 22 3 48 0.94 

DAT0222 737 65 78 143 2 22 4 48 1 

DAT0222 738 66 78 144 2 22 5 48 1.03 

DAT0222 739 65 77 142 2 22 6 48 1.05 

DAT0222 740 68 77 145 2 22 7 48 1.15 

DAT0222 741 70 78 148 144 2 22 8 48 1.19 1.06 

DAT0222 742 66 76 142 2 22 9 48 1.21 

DAT0222 743 65 76 141 2 22 10 48 1.1 

DAT0222 744 67 80 147 2 22 11 48 0.95 

DAT0222 745 66 77 143 2 22 12 48 1.01 

DAT0222 746 67 78 145 144 2 22 13 26 1.07 0.64 

 1 
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Appendix K: Analog Reliability Test Data - Test #3 (Test Period #2) 

Devices Upset File size (Mb) 

SubDir Test# Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 

DAT0226 801 60 55 115 2 23 16 45 0.02 4 Min 

DAT0226 802 67 65 132 2 23 17 45 0.22 

DAT0226 803 68 70 138 2 23 18 45 0.23 

DAT0226 804 67 71 138 2 23 19 45 0.26 

DAT0226 805 66 68 134 2 23 20 45 0.24 

DAT0226 806 70 72 142 2 23 21 45 0.26 

DAT0226 807 76 79 155 2 23 22 45 0.27 

DAT0226 808 80 81 161 2 23 23 45 0.27 

DAT0226 809 75 80 155 2 24 0 45 0.26 

DAT0226 810 75 79 154 142.4 2 24 1 45 0.24 0.25 

DAT0226 811 67 68 135 2 24 2 45 0.26 

DAT0226 812 69 70 139 2 24 3 45 0.30 

DAT0226 813 66 67 133 2 24 4 45 0.28 

DAT0226 814 66 67 133 2 24 5 45 0.28 

DAT0226 815 69 71 140 2 24 6 45 0.31 

DAT0226 816 69 69 138 2 24 7 45 0.31 

DAT0226 817 69 67 136 2 24 8 45 0.31 

DAT0226 818 66 66 132 2 24 9 45 0.29 

DAT0226 819 66 71 137 2 24 10 45 0.28 

DAT0226 820 66 68 134 135.7 2 24 11 45 0.30 0.292 

DAT0226 821 68 67 135 2 24 12 45 0.25 

DAT0226 822 65 69 134 2 24 13 45 0.29 

DAT0226 823 67 67 134 2 24 14 45 0.24 

DAT0226 824 67 65 132 2 24 15 45 0.23 

DAT0226 825 69 65 134 2 24 16 45 0.23 

DAT0226 826 66 68 134 2 24 17 45 0.26 

DAT0226 827 65 67 132 2 24 18 45 0.31 

DAT0226 828 68 71 139 2 24 19 45 0.31 

DAT0226 829 69 70 139 2 24 20 45 0.32 

DAT0226 830 69 73 142 135.5 2 24 21 45 0.31 0.275 

DAT0226 831 65 70 135 2 24 22 45 0.31 

DAT0226 832 68 68 136 2 24 23 45 0.22 

DAT0226 833 69 70 139 2 25 0 45 0.24 

DAT0226 834 68 68 136 2 25 1 45 0.24 

DAT0226 835 68 69 137 2 25 2 45 0.26 

DAT0226 836 66 70 136 2 25 3 45 0.24 

DAT0226 837 65 69 134 2 25 4 45 0.24 

DAT0226 838 63 71 134 2 25 5 45 0.25 

DAT0226 839 65 66 131 2 25 6 45 0.28 

DAT0226 840 60 70 130 134.8 2 25 7 45 0.29 0.257 

DAT0226 841 65 72 137 2 25 8 45 0.29 

DAT0226 842 64 72 136 2 25 9 45 0.31 

DAT0226 843 66 75 141 2 25 10 45 0.32 

DAT0226 844 66 74 140 2 25 11 45 0.31 

DAT0226 845 66 69 135 2 25 12 45 0.30 

DAT0226 846 64 73 137 2 25 13 45 0.31 

DAT0226 847 63 72 135 2 25 14 45 0.31 

DAT0226 848 62 73 135 2 25 15 45 0.31 

DAT0226 849 66 71 137 2 25 16 45 0.30 

DAT0226 850 63 71 134 136.7 2 25 17 45 0.31 0.307 137 0.28 
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Appendix K: Analog Reliability Test Data - Test #3 (Test Period #2) 

Devices Upset I File size (Mb) 
SubDir Test* Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 
DAT0226 851 64 74 138 2 25 18 45 0.32 
DAT0226 852 66 72 138 2 25 19 45 0.30 
DAT0226 853 64 71 135 2 25 20 45 0.27 
DAT0226 854 68 72 140 2 25 21 45 0.29 
DAT0226 855 65 73 138 2 25 22 45 0.28 
DAT0226 856 67 74 141 2 25 23 45 0.30 
DAT0226 857 66 72 138 2 26 0 45 0.30 
DAT0226 858 68 71 139 2 26 1 45 0.31 
DAT0226 859 65 70 135 2 26 2 45 0.31 
DAT0226 860 71 74 145 138.7 2 26 3 45 0.32 0.3 
DAT0226 861 61 71 132 2 26 4 45 0.30 
DAT0226 862 61 71 132 2 26 5 45 0.29 
DAT0226 863 68 72 140 2 26 6 45 0.25 
DAT0226 864 63 73 136 2 26 7 45 0.29 
DAT0226 865 63 73 136 2 26 8 45 0.29 
DAT0226 866 68 72 140 2 26 9 45 0.30 
DAT0226 867 64 73 137 2 26 10 45 0.30 
DAT0226 868 59 67 126 2 26 11 4 0.08 
DAT0227 869 55 54 109 2 26 11 58 0.02 4 Min 
DAT0227 870 57 68 125 131.3 2 26 12 58 0.30 0.29 
DAT0227 871 56 66 122 2 26 13 58 0.29 
DAT0227 872 60 68 128 2 26 14 58 0.29 
DAT0227 873 58 68 126 2 26 16 5 0.29 
DAT0227 874 60 64 124 2 26 17 5 0.29 
DAT0227 875 64 71 135 2 26 18 5 0.29 
DAT0227 876 66 73 139 2 26 19 5 0.29 
DAT0227 877 60 65 125 2 26 20 5 0.28 
DAT0227 878 59 63 122 2 26 21 5 0.28 
DAT0227 879 65 69 134 2 26 22 5 0.30 
DAT0227 880 64 63 127 128.2 2 26 23 5 0.29 0.289 
DAT0227 881 61 65 126 2 26 0 5 0.29 
DAT0227 882 64 68 132 2 27 1 5 0.29 
DAT0227 883 66 71 137 2 27 2 5 0.30 
DAT0227 884 70 73 143 2 27 3 5 0.32 
DAT0227 885 71 76 147 2 27 4 5 0.34 
DAT0227 886 74 74 148 2 27 5 5 0.35 
DAT0227 887 73 74 147 2 27 6 5 0.34 
DAT0227 888 76 71 147 2 27 7 5 0.36 
DAT0227 889 75 73 148 2 27 8 5 0.36 
DAT0227 890 75 73 148 142.3 2 27 9 5 0.36 0.331 
DAT0227 891 72 74 146 2 27 10 4 0.34 
DAT0228 892 71 73 144 2 27 11 29 0.33 
DAT0228 893 67 72 139 2 27 12 29 0.29 
DAT0228 894 58 63 121 2 27 13 29 0.26 
DAT0228 895 57 65 122 2 27 14 29 0.26 
DAT0228 896 60 62 122 2 27 15 29 0.27 
DAT0228 897 58 61 119 2 27 16 29 0.27 
DAT0228 898 59 66 125 2 27 17 29 0.27 
DAT0228 899 51 60 111 2 27 18 29 0.25 
DAT0228 900 53 61 114 126.3 2 27 19 29 0.25 0.279 
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Appendix K: Analog Reliability Test Data - Test #3 (Test Period #2) 

Devices Upset File size (Mb) 

SubDir Test# Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 

DAT0228 901 52 64 116 2 27 20 29 0.25 

DAT0228 902 52 58 110 2 27 21 29 0.23 

DAT0228 903 53 58 111 2 27 22 29 0.24 

DAT0228 904 57 62 119 2 27 23 29 0.26 

DAT0228 905 52 62 114 2 28 0 29 0.25 

DAT0228 906 55 60 115 2 28 1 29 0.26 

DAT0228 907 53 61 114 2 28 2 29 0.25 

DAT0228 908 54 60 114 2 28 3 29 0.26 

DAT0228 909 53 61 114 2 28 4 29 0.25 

DAT0228 910 49 63 112 113.9 2 28 5 29 0.25 0.25 

DAT0228 911 51 60 111 2 28 6 29 0.25 

DAT0228 912 55 61 116 2 28 7 29 0.24 

DAT0228 913 53 62 115 2 28 8 29 0.24 

DAT0228 914 51 64 115 2 28 9 29 0.25 

DAT0228 915 58 61 119 2 28 10 23 0.23 

DAT0229 916 55 55 110 2 28 10 47 0.02 4 Min 

DAT0229 917 59 66 125 2 28 11 47 0.28 

DAT0229 918 58 63 121 2 28 12 47 0.28 

DAT0229 919 58 64 122 2 28 13 47 0.28 

DAT0229 920 61 65 126 118 2 28 14 47 0.28 0.263 

DAT0229 921 60 65 125 2 28 15 47 0.26 

DAT0229 922 54 62 116 2 28 16 47 0.25 

DAT0229 923 55 62 117 2 28 17 47 0.24 

DAT0229 924 59 59 118 2 28 18 47 0.24 

DAT0229 925 51 57 108 2 28 19 47 0.23 

DAT0229 926 61 67 128 2 28 20 47 0.27 

DAT0229 927 64 64 128 2 28 21 47 0.28 

DAT0229 928 63 65 128 2 28 22 47 0.29 

DAT0229 929 58 64 122 2 28 23 47 0.28 

DAT0229 930 58 59 117 120.7 2 29 0 47 0.28 0.262 

DAT0229 931 56 62 118 2 29 1 47 0.26 

DAT0229 932 55 61 116 2 29 2 47 0.26 

DAT0229 933 55 59 114 2 29 3 47 0.26 

DAT0229 934 56 61 117 2 29 4 47 0.26 

DAT0229 935 53 59 112 2 29 5 47 0.26 

DAT0229 936 56 62 118 2 29 6 47 0.25 

DAT0229 937 60 63 123 2 29 7 47 0.26 

DAT0229 938 55 62 117 2 29 8 47 0.26 

DAT0229 939 54 60 114 2 29 9 47 0.26 

DAT0229 940 48 57 105 115.4 2 29 10 47 0.24 0.257 

DAT0229 941 45 53 98 2 29 10 59 0.05 

DAT0301 942 41 49 90 2 29 11 24 0.02 4 Min 

DAT0301 943 46 64 110 2 29 12 24 0.24 

DAT0301 944 48 58 106 2 29 13 24 0.24 

DAT0301 945 50 62 112 2 29 14 24 0.24 

DAT0301 946 53 61 114 2 29 15 24 0.23 

DAT0301 947 55 57 112 2 29 16 24 0.23 

DAT0301 948 50 57 107 2 29 17 24 0.22 

DAT0301 949 50 60 110 2 29 18 24 0.22 

I DAT0301 950 53 62 115 107.4 2 29 19 24 0.24 0.233 
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Appendix K: Analog Reliability Test Data - Test #3 (Test Period #2) 

Devices Upset File size (Mb) 
SubDir Test* Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 

DAT0301 951 57 58 115 2 29 20 24 0.25 
DAT0301 952 56 59 115 2 29 21 24 0.25 
DAT0301 953 57 63 120 2 29 22 24 0.25 
DAT0301 954 54 59 113 3 29 23 24 0.25 
DAT0301 955 53 61 114 3 0 24 0.25 
DAT0301 956 52 57 109 3 1 24 0.26 
DAT0301 957 52 60 112 3 2 24 0.26 
DAT0301 958 51 59 110 3 3 24 0.25 
DAT0301 959 53 63 116 3 4 24 0.25 
DAT0301 960 48 58 106 113 3 5 24 0.25 0.252 
DAT0301 961 48 62 110 3 6 24 0.25 
DAT0301 962 48 63 111 3 7 24 0.25 
DAT0301 963 48 60 108 3 8 24 0.24 
DAT0301 964 50 60 110 3 9 24 0.24 
DAT0301 965 48 60 108 3 10 24 0.24 
DAT0301 966 45 56 101 3 11 24 0.24 
DAT0301 967 45 57 102 3 12 24 0.24 
DAT0301 968 46 59 105 3 13 24 0.24 
DAT0301 969 52 59 111 3 14 24 0.24 
DAT0301 970 42 47 89 105.5 3 14 30 0.242 0.02 
DAT0304 971 37 48 85 3 15 3 0.01 4 Min 
DAT0304 972 50 59 109 3 16 3 0.22 
DAT0304 973 44 61 105 3 17 3 0.22 
DAT0304 974 47 59 106 3 18 3 0.21 
DAT0304 975 50 61 111 3 19 3 0.24 
DAT0304 976 46 58 104 3 20 3 0.24 
DAT0304 977 55 61 116 3 21 3 0.25 
DAT0304 978 55 62 117 3 22 3 0.27 
DAT0304 979 54 60 114 3 23 3 0.25 
DAT0304 980 49 57 106 107.3 3 0 3 0.23 0.237 
DAT0304 981 48 56 104 3 2 1 3 0.23 
DAT0304 982 55 55 110 3 2 2 3 0.23 
DAT0304 983 54 57 111 3 2 3 3 0.25 
DAT0304 984 46 60 106 3 2 4 3 0.23 
DAT0304 985 49 54 103 3 2 5 3 0.23 
DAT0304 986 46 55 101 3 2 6 3 0.23 
DAT0304 987 43 50 93 3 2 7 3 0.22 
DAT0304 988 44 54 98 3 2 8 3 0.22 
DAT0304 989 48 58 106 3 2 9 3 0.23 
DAT0304 990 55 64 119 105.1 3 2 10 3 0.24 0.231 
DAT0304 991 53 59 112 3 2 11 3 0.24 
DAT0304 992 53 63 116 3 2 12 3 0.25 
DAT0304 993 55 64 119 3 2 13 3 0.26 
DAT0304 994 57 63 120 3 2 14 3 0.26 
DAT0304 995 56 64 120 3 2 15 3 0.26 
DAT0304 996 56 66 122 3 2 16 3 0.25 
DAT0304 997 49 62 111 3 2 17 3 0.24 
DAT0304 998 50 60 110 3 2 18 3 0.24 
DAT0304 999 48 60 108 3 2 19 3 0.24 
DAT0304 1000 49 59 108 114.6 3 2 20 3 0.25 0.2491 
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Appendix K: Analog Reliability Test Öata - Test #3 (Test Period #2) 

Devices Upset File size (Mb) 

SubDir Test* Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 

DAT0304 1001 51 65 116 3 2 21 3 0.24 

DAT0304 1002 48 57 105 3 2 22 3 0.23 

DAT0304 1003 51 57 108 3 2 23 3 0.23 

DAT0304 1004 47 54 101 3 3 0 3 0.23 

DAT0304 1005 58 63 121 3 3 1 3 0.23 

DAT0304 1006 59 67 126 3 3 2 3 0.25 

DAT0304 1007 52 53 105 3 3 3 3 0.23 

DAT0304 1008 47 57 104 3 3 4 3 0.23 

DAT0304 1009 51 58 109 3 3 5 3 0.24 

DAT0304 1010 52 60 112 110.7 3 3 6 3 0.24 0.235 

DATO304 1011 52 62 114 3 3 7 3 0.25 

DAT0304 1012 49 62 111 3 3 8 3 0.24 

DAT0304 1013 52 60 112 3 3 9 3 0.24 

DAT0304 1014 60 63 123 3 3 10 3 0.27 

DAT0304 1015 57 65 122 3 3 11 3 0.27 

DAT0304 1016 56 60 116 3 3 12 3 0.26 

DAT0304 1017 57 63 120 3 3 13 3 0.26 

DAT0304 1018 48 64 112 3 3 14 3 0.24 

DAT0304 1019 46 61 107 3 3 15 3 0.24 

DAT0304 1020 47 59 106 114.3 3 3 16 3 0.24 0.251 

DAT0304 1021 44 60 104 3 3 17 3 0.23 

DAT0304 1022 43 57 100 3 3 18 3 0.23 

DAT0304 1023 52 59 111 3 3 19 3 0.24 

DAT0304 1024 50 60 110 3 3 20 3 0.24 

DAT0304 1025 50 58 108 3 3 21 3 0.23 

DAT0304 1026 50 61 111 3 3 22 3 0.25 

DAT0304 1027 45 56 101 3 3 23 3 0.23 

DAT0304 1028 41 58 99 3 4 0 3 0.23 

DAT0304 1029 45 56 101 3 4 1 3 0.23 

DAT0304 1030 44 58 102 104.7 3 4 2 3 0.23 0.234 

DAT0304 1031 50 60 110 3 4 3 3 0.23 

DAT0304 1032 49 59 108 3 4 4 3 0.24 

DAT0304 1033 53 60 113 3 4 5 3 0.26 

DAT0304 1034 52 64 116 3 4 6 3 0.26 

DAT0304 1035 56 63 119 3 4 7 3 0.26 

DAT0304 1036 56 64 120 3 4 8 3 0.27 

DAT0304 1037 56 64 120 3 4 9 3 0.27 

DAT0304 1038 51 61 112 3 4 10 3 0.26 

DAT0304 1039 53 60 113 3 4 10 54 0.22 

DAT0305 1040 45 59 104 113.5 3 4 11 12 0.256 0.03 4 Min 

DAT0305 1041 49 65 114 3 4 12 12 0.25 

DAT0305 1042 48 65 113 3 4 13 12 0.24 

DAT0305 1043 52 62 114 3 4 14 12 0.25 

DAT0305 1044 48 62 110 3 4 15 12 0.25 

DAT0305 1045 49 61 110 3 4 16 12 0.25 

DAT0305 1046 49 59 108 3 4 17 12 0.25 

DAT0305 1047 47 61 108 3 4 18 12 0.25 

DAT0305 1048 51 58 109 3 4 19 12 0.24 

DAT0305 1049 47 57 104 3 4 20 12 0.23 

DAT0305 1050 46 58 104 109.4 3 4 21 12 0.23 0.244 ,.. 
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Appendix K: Analog Reliability Test Data - Test #3 (Test Period #2) 

Devices Upset File size (Mb) 
SubDir Test« Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 
DAT0305 1051 45 57 102 3 4 22 12 0.23 
DAT0305 1052 54 63 117 3 4 23 12 0.22 
DAT0305 1053 64 66 130 3 5 0 12 0.26 
DAT0305 1054 58 65 123 3 5 1 12 0.26 
DAT0305 1055 56 65 121 3 5 2 12 0.26 
DAT0305 1056 62 65 127 3 5 3 12 0.25 
DAT0305 1057 60 66 126 3 5 4 12 0.26 
DAT0305 1058 64 65 129 3 5 5 12 0.27 
DAT0305 1059 53 62 115 3 5 6 12 0.24 
DAT0305 1060 50 64 114 120.4 3 5 7 12 0.24 0.249 
DAT0305 1061 50 62 112 3 5 8 12 0.24 
DAT0305 1062 57 63 120 3 5 9 12 0.24 
DAT0305 1063 56 63 119 3 5 10 12 0.26 
DAT0305 1064 60 67 127 3 5 11 12 0.26 
DAT0305 1065 56 67 123 3 5 12 12 0.26 
DAT0305 1066 56 60 116 3 5 12 37 0.11 
DAT0306 1067 46 56 102 3 5 12 59 0.02 4 Min 
DAT0306 1068 59 66 125 3 5 14 0 0.27 
DAT0306 1069 52 62 114 3 5 15 0 0.26 
DAT0306 1070 53 62 115 117.3 3 5 16 0 0.23 0.253 
DAT0306 1071 47 63 110 3 5 17 0 0.23 
DAT0306 1072 56 64 120 3 5 18 0 0.26 
DAT0306 1073 57 71 128 3 5 19 0 0.28 
DAT0306 1074 59 67 126 3 5 20 0 0.28 
DAT0306 1075 53 65 118 3 5 21 0 0.26 
DAT0306 1076 57 65 122 3 5 22 0 0.27 
DAT0306 1077 50 64 114 3 5 23 0 0.26 
DAT0306 1078 53 62 115 3 6 0 0 0.25 
DAT0306 1079 49 65 114 3 6 1 0 0.24 
DAT0306 1080 63 71 134 120.1 3 6 2 0 0.30 0.263 
DAT0306 1081 59 72 131 3 6 3 0 0.28 
DAT0306 1082 58 72 130 3 6 4 0 0.29 
DAT0306 1083 52 58 110 3 6 5 0 0.26 
DAT0306 1084 50 60 110 3 6 6 0 0.25 
DAT0306 1085 47 59 106 3 6 7 0 0.23 
DAT0306 1086 58 71 129 3 6 8 0 0.27 
DAT0306 1087 59 67 126 3 6 9 0 0.27 
DAT0306 1088 59 71 130 3 6 10 0 0.28 
DAT0306 1089 58 71 129 3 6 11 0 0.29 
DAT0306 1090 57 67 124 122.5 3 6 12 0 0.28 0.27 
DAT0306 1091 65 69 134 3 6 13 0 0.29 
DAT0306 1092 61 71 132 3 6 13 52 0.26 
DAT0307 1093 50 58 108 3 6 14 18 0.02 4 Min 
DAT0307 1094 55 67 122 3 6 15 18 0.28 
DAT0307 1095 55 66 121 3 6 16 18 0.27 
DAT0307 1096 56 64 120 3 6 17 18 0.27 
DAT0307 1097 58 64 122 3 6 18 18 0.26 
DAT0307 1098 57 63 120 3 6 19 18 0.25 
DAT0307 1099 56 65 121 3 6 20 18 0.26 
DAT03071 1100 56 64 120 122 3 6 21 18 0.26 0.268 
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Appendix K: Analog Reliability Test Data - Test #3 (Test Period #2) 

Devices Upset I | File size (Mb) 

SubDir Test# Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 

DAT0307 1101 55 62 117 3 6 22 18 0.25 

DAT0307 1102 53 63 116 3 6 23 18 0.25 

DAT0307 1103 56 60 116 3 7 0 18 0.24 

DAT0307 1104 57 62 119 3 7 1 18 0.26 

DAT0307 1105 51 60 111 3 7 2 18 0.24 

DAT0307 1106 52 60 112 3 7 3 18 0.24 

DAT0307 1107 49 60 109 3 7 4 18 0.24 

DAT0307 1108 52 61 113 3 7 5 18 0.25 

DAT0307 1109 58 63 121 3 7 6 18 0.28 

DAT0307 1110 55 61 116 115 3 7 7 18 0.28 0.253 

DAT0307 1111 58 64 122 3 7 8 18 0.23 

DAT0307 1112 51 62 113 3 7 9 18 0.21 

DAT0307 1113 56 64 120 3 7- 10 18 0.23 

DAT0307 1114 54 63 117 3 7 11 18 0.23 

DAT0307 1115 54 65 119 3 7 12 18 0.23 

DAT0307 1116 56 64 120 3 7 13 18 0.23 

DAT0308 1117 45 57 102 3 7 14 5 0.02 4 Min 

DAT0308 1118 61 66 127 3 7 15 5 0.26 

DAT0308 1119 59 65 124 3 7 16 5 0.26 

DAT0308 1120 59 68 127 119.1 3 7 17 5 0.26 0.238 

DAT0308 1121 55 61 116 3 7 18 5 0.25 

DAT0308 1122 59 63 122 3 7 19 5 0.25 

DAT0308 1123 54 62 116 3 7 20 5 0.25 

DAT0308 1124 54 61 115 3 7 21 5 0.24 

DAT0308 1125 53 63 116 3 7 22 5 0.24 

DAT0308 1126 49 63 112 3 7 23 5 0.24 

DAT0308 1127 51 58 109 3 8 0 5 0.24 

DAT0308 1128 47 58 105 3 8 1 5 0.24 

DAT0308 1129 52 56 108 3 8 2 5 0.23 

DAT0308 1130 46 55 101 112 3 8 3 5 0.23 0.241 

DAT0308 1131 45 58 103 3 8 4 5 0.23 

DAT0308 1132 55 62 117 3 8 5 5 0.27 

DAT0308 1133 51 62 113 3 8 6 5 0.25 

DAT0308 1134 57 65 122 3 8 7 5 0.26 

DAT0308 1135 51 62 113 3 8 8 5 0.24 

DAT0308 1136 48 61 109 3 8 9 5 0.24 

DAT0308 1137 52 61 113 3 8 10 5 0.24 

DAT0308 1138 52 60 112 3 8 11 5 0.26 

DAT0308 1139 53 61 114 3 8 12 .5 0.26 

DAT0308 1140 52 63 115 113.1 3 8 13 5 0.24 0.249 

DAT0311 1141 36 49 85 3 8 13 40 0.02 4 Min 

DAT0311 1142 47 61 108 3 8 14 40 0.23 

DAT0311 1143 46 63 109 3 8 15 40 0.24 

DAT0311 1144 53 60 113 3 8 16 40 0.24 

DAT0311 1145 53 61 114 3 8 17 40 0.25 

DAT0311 1146 54 62 116 3 8 18 40 0.26 

DAT0311 1147 54 62 116 3 8 19 40 0.26 

DAT0311 1148 51 66 117 3 8 20 40 0.26 

DAT0311 1149 53 65 118 3 8 21 40 0.26 

DAT0311 1150 61 70 131 112.7 3 8 22 40 0.29 0.254 
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Appendix K: Analog Reliability Test Data - Test #3 (Test Period #2) 

Devices Upset File size (Mb) 
SubDir Test# Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 

DAT0311 1151 60 70 130 3 8 23 40 0.30 
DAT0311 1152 60 69 129 3 9 0 40 0.29 
DAT0311 1153 62 68 130 3 9 1 40 0.30 
DAT0311 1154 62 67 129 3 9 2 40 0.30 
DAT0311 1155 58 67 125 3 9 3 40 0.29 
DAT0311 1156 60 66 126 3 9 4 40 0.29 
DAT0311 1157 59 67 126 3 9 5 40 0.28 
DAT0311 1158 57 66 123 3 9 6 40 0.27 
DAT0311 1159 62 67 129 3 9 7 40 0.28 
DAT0311 1160 57 66 123 127 3 9 8 40 0.28 0.288 
DAT0311 1161 60 66 126 3 9 9 40 0.29 
DAT0311 1162 65 73 138 3 9 10 40 0.30 
DAT0311 1163 62 68 130 3 9 11 40 0.29 
DAT0311 1164 60 69 129 3 9 12 40 0.28 
DAT0311 1165 61 72 133 3 9 13 40 0.28 
DAT0311 1166 62 73 135 3 9 14 40 0.28 
DAT0311 1167 61 71 132 3 9 15 40 0.29 
DAT0311 1168 61 76 137 3 9 16 40 0.31 
DAT0311 1169 61 72 133 3 9 17 40 0.30 
DAT0311 1170 62 70 132 132.5 3 9 18 40 0.31 0.293 
DAT0311 1171 66 74 140 3 9 19 40 0.31 
DAT0311 1172 65 71 136 3 9 20 40 0.31 
DAT0311 1173 64 73 137 3 9 21 40 0.30 
DAT0311 1174 62 71 133 3 9 22 40 0.32 
DAT0311 1175 62 70 132 3 9 23 40 0.31 
DAT0311 1176 61 72 133 3 10 0 40 0.31 
DAT0311 1177 61 70 131 3 10 1 40 0.30 
DAT0311 1178 65 70 135 3 10 2 40 0.29 
DAT0311 1179 62 68 130 3 10 3 40 0.30 
DAT0311 1180 63 69 132 133.9 3 10 4 40 0.30 0.305 
DAT0311 1181 62 67 129 3 10 5 40 0.30 
DAT0311 1182 63 70 133 3 10 6 40 0.30 
DAT0311 1183 62 67 129 3 10 7 40 0.30 
DAT0311 1184 63 71 134 3 10 8 40 0.30 
DAT0311 1185 58 70 128 3 10 9 40 0.30 
DAT0311 1186 61 68 129 3 10 10 40 0.30 
DAT0311 1187 62 70 132 3 10 11 40 0.29 
DAT0311 1188 62 70 132 3 10 12 40 0.29 
DAT0311 1189 64 70 134 3 10 13 40 0.27 
DAT0311 1190 62 69 131 131.1 3 10 14 40 0.27 0.292 
DAT0311 1191 61 71 132 3 10 15 40 0.28 
DAT0311 1192 60 70 130 3 10 16 40 0.27 
DAT0311 1193 64 72 136 3 10 17 40 0.30 
DAT0311 1194 62 67 129 3 10 18 40 0.29 
DAT0311 1195 61 72 133 3 10 19 40 0.31 
DAT0311 1196 60 72 132 3 10 20 40 0.31 
DAT0311 1197 64 70 134 3 10 21 40 0.31 
DAT0311 1198 63 71 134 3 10 22 40 0.31 
DAT0311 1199 64 71 135 3 10 23 40 0.31 
DAT0311 1200 67 70 137 133.2 3      11 0 40 0.31 0.3 
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Appendix K: Analog Reliability Test Data - Test #3 (Test Period #2) 

Devices Upset File size (Mb) 

SubDir Test# Bd#1 Bd#2 Total Ave Date(1996) Time full ave pan Notes 

DAT0311 1201 66 72 138 3 11 1 40 0.30 

DAT0311 1202 68 72 140 3 11 2 40 0.30 

DAT0311 1203 62 70 132 3 11 3 40 0.30 

DAT0311 1204 65 70 135 3 11 4 40 0.30 

DAT0311 1205 65 69 134 3 11 5 40 0.31 

DAT0311 1206 62 71 133 3 11 6 40 0.31 . 
DAT0311 1207 66 70 136 3 11 7 40 0.31 

DAT0311 1208 66 71 137 3 11 8 40 0.31 

DAT0311 1209 63 69 132 3 11 9 18 0.2 

DAT0313 1210 52 57 109 132.6 3 11 9 53 0.305 0.2 4 Min 

DAT0313 1211 62 74 136 3 11 10 53 0.27 

DAT0313 1212 65 70 135 3 11 11 53 0.27 

DAT0313 1213 69 70 139 3 11 12 53 0.27 

DAT0313 1214 65 71 136 3 11 13 53 0.27 

DAT0313 1215 65 72 137 3 11 14 53 0.27 

DAT0313 1216 68 74 142 3 11 15 53 0.29 

DAT0313 1217 61 69 130 3 11 16 53 0.30 

DAT0313 1218 60 70 130 3 11 17 53 0.28 

DAT0313 1219 64 70 134 3 11 18 53 0.30 

DAT0313 1220 63 68 131 135 3 11 19 53 0.31 0.283 

DAT0313 1221 62 69 131 3 11 20 53 0.31 

DAT0313 1222 64 70 134 3 11 21 53 0.31 

DAT0313 1223 65 75 140 3 11 22 53 0.32 

DAT0313 1224 62 71 133 3 11 23 53 0.32 

DAT0313 1225 63 73 136 3 12 0 53 0.32 

DAT0313 1226 63 73 136 3 12 1 53 0.31 

DAT0313 1227 63 72 135 3 12 2 53 0.31 

DAT0313 1228 66 73 139 3 12 3 53 0.31 

DAT0313 1229 66 72 138 3 12 4 53 0.32 

DAT0313 1230 65 77 142 136.4 3 12 5 53 0.32 0.315 

DAT0313 1231 70 74 144 3 12 6 53 0.32 

DAT0313 1232 64 76 140 3 12 7 53 0.32 

DAT0313 1233 65 78 143 3 12 8 53 0.32 

DAT0313 1234 65 76 141 3 12 9 53 0.32 

DAT0313 1235 68 75 143 3 12 10 53 0.32 

DAT0313 1236 64 75 139 3 12 11 53 0.32 

DAT0313 1237 65 75 140 3 12 12 53 0.32 

DAT0313 1238 63 75 138 3 12 13 53 0.32 

DAT0313 1239 65 74 139 3 12 14 53 0.29 

DAT0313 1240 65 74 139 140.6 3 12 15 53 0.27 0.312 

DAT0313 1241 65 75 140 3 12 16 53 0.27 

DAT0313 1242 65 74 139 3 12 17 53 0.30 

DAT0313 1243 64 76 140 3 12 18 53 0.32 

DAT0313 1244 66 75 141 3 12 19 53 0.32 

DAT0313 1245 63 75 138 3 12 20 53 0.31 

DAT0313 1246 66 77 143 3 12 21 53 0.31 

DAT0313 1247 65 75 140 3 12 22 53 0.31 

DAT0313 1248 64 73 137 3 12 23 53 0.31 

DAT0313 1249 62 75 137 3 13 0 53 0.30 

DAT0313 1250 1   62 71 133 138.8 I   3 13 1 53 0.30 0.305 J J 
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Appendix K: Analog Reliability Test Data - Test #3 (Test Period #2) 

Devices Upset File size (Mb) 
SubDir Test« Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 

DAT0313 1251 65 73 138 3 13 2 53 0.30 
DAT0313 1252 63 76 139 3 13 3 53 0.30 
DAT0313 1253 63 72 135 3 13 4 53 0.30 
DAT0313 1254 66 73 139 3 13 5 53 0.30 
DAT0313 1255 62 72 134 3 13 6 53 0.29 
DAT0313 1256 64 73 137 3 13 7 53 0.29 
DAT0313 1257 61 72 133 3 13 8 53 0.29 
DAT0313 1258 62 72 134 3 13 9 53 0.30 
DAT0313 1259 62 71 133 3 13 10 53 0.29 
DAT0313 1260 59 69 128 135 3 13 11 53 0.26 0.292 
DAT0313 1261 58 72 130 3 13 12 53 0.26 
DAT0313 1262 59 67 126 3 13 13 31 0.15 
DAT0315 1263 48 62 110 3 13 14 5 0.02 4 Min 
DAT0315 1264 60 67 127 3 13 15 6 0.25 
DAT0315 1265 62 66 128 3 13 16 6 0.25 
DAT0315 1266 58 66 124 3 13 17 6 0.25 
DAT0315 1267 61 68 129 3 13 18 6 0.25 
DAT0315 1268 59 70 129 3 13 19 6 0.27 
DAT0315 1269 62 67 129 3 13 20 6 0.29 
DAT0315 1270 63 71 134 126.6 3 13 21 6 0.30 0.265 
DAT0315 1271 63 74 137 3 13 22 6 0.30 
DAT0315 1272 60 71 131 3 13 23 6 0.30 
DAT0315 1273 63 70 133 3 14 0 6 0.30 
DAT0315 1274 63 69 132 3 14 1 6 0.31 
DAT0315 1275 62 74 136 3 14 2 6 0.31 
DAT0315 1276 66 73 139 3 14 3 6 0.31 
DAT0315 1277 64 71 135 3 14 4 6 0.31 
DAT0315 1278 64 72 136 3 14 5 6 0.31 
DAT0315 1279 62 72 134 3 14 6 6 0.31 
DAT0315 1280 64 73 137 135 3 14 7 6 0.32 0.308 
DAT0315 1281 62 73 135 3 14 8 6 0.32 
DAT0315 1282 66 73 139 3 14 9 6 0.32 
DAT0315 1283 61 75 136 3 14 10 6 0.32 
DAT0315 1284 64 72 136 3 14 11 6 0.31 
DAT0315 1285 66 74 140 3 14 12 6 0.32 
DAT0315 1286 64 72 136 3 14 13 6 0.27 
DAT0315 1287 67 69 136 3 14 14 6 0.26 
DAT0315 1288 66 68 134 3 14 15 6 0.28 
DAT0315 1289 65 69 134 3 14 16 6 0.28 
DAT0315 1290 68 74 142 136.8 3 14 17 6 0.29 0.297 
DAT0315 1291 67 73 140 3 14 18 6 0.29 
DAT0315 1292 67 71 138 3 14 19 6 0.27 
DAT0315 1293 69 73 142 3 14 20 6 0.27 
DAT0315 1294 63 73 136 3 14 21 6 0.27 
DAT0315 1295 66 73 139 3 14 22 6 0.29 
DAT0315 1296 69 76 145 3 14 23 6 0.28 
DAT0315 1297 64 73 137 3 15 0 6 0.27 
DAT0315 1298 63 74 137 3 15 1 6 0.30 
DAT0315 1299 65 73 138 3 15 2 6 0.30 
DAT0315 1300 65 73 138 139 3 15 3      6 0.31 0.285 
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Appendix K: Analog Reliability Test Data - Test #3 (Test Period #2) 

Devices Upset File size (Mb) 

SubDir Test* Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 

DAT0315 1301 67 72 139 3 15 4 6 0.31 

DAT0315 1302 65 74 139 3 15 5 6 0.31 

DAT0315 1303 64 72 136 3 15 6 6 0.31 

DAT0315 1304 67 74 141 3 15 7 6 0.31 

DAT0315 1305 66 74 140 3 15 8 6 0.31 

DAT0315 1306 64 73 137 3 15 9 6 0.31 

DAT0315 1307 65 75 140 3 15 10 6 0.31 

DAT0315 1308 64 73 137 3 15 11 6 0.31 

DAT0315 1309 64 73 137 3 15 12 6 0.29 

DAT0315 1310 64 70 134 138 3 15 13 6 0.28 0.305 

DAT0315 1311 66 73 139 3 15 14 6 0.26 

DAT0315 1312 64 70 134 3 15 15 6 0.26 

DAT0315 1313 63 69 132 3 15 16 6 0.26 

DAT0315 1314 64 67 131 3 15 16 39 0.15 

DAT0318 1315 56 66 122 3 15 16 58 0.02 4 Min 

DAT0318 1316 64 72 136 3 15 17 59 0.26 

DAT0318 1317 64 72 136 3 15 18 59 0.29 

DAT0318 1318 64 71 135 3 15 19 59 0.30 

DAT0318 1319 62 71 133 3 15 20 59 0.31 

DAT0318 1320 66 73 139 133.7 3 15 21 59 0.31 0.281 

DAT0318 1321 64 73 137 3 15 22 59 0.31 

DAT0318 1322 60 74 134 3 15 23 59 0.31 

DAT0318 1323 65 73 138 3 16 0 59 0.31 

DAT0318 1324 65 72 137 3 16 1 59 0.31 

DAT0318 1325 62 74 136 3 16 2 59 0.31 

DAT0318 1326 67 76 143 3 16 3 59 0.34 

DAT0318 1327 67 76 143 3 16 4 59 0.33 

DAT0318 1328 67 76 143 3 16 5 59 0.34 

DAT0318 1329 68 79 147 3 16 6 59 0.33 

DAT0318 1330 69 76 145 140.3 3 16 7 59 0.35 0.324 

DAT0318 1331 66 74 140 3 16 8 59 0.34 

DAT0318 1332 66 76 142 3 16 9 59 0.33 

DAT0318 1333 65 75 140 3 16 10 59 0.33 

DAT0318 1334 64 74 138 3 16 11 59 0.33 

DAT0318 1335 66 76 142 3 16 12 59 0.31 

DAT0318 1336 68 76 144 3 16 13 59 0.33 

DAT0318 1337 65 74 139 3 16 14 59 0.28 

DAT0318 1338 66 75 141 3 16 15 59 0.33 

DAT0318 1339 67 75 142 3 16 16 59 0.30 

DAT0318 1340 68 74 142 141 3 16 17 59 0.34 0.322 

DAT0318 1341 64 76 140 3 16 18 59 0.33 

DAT0318 1342 61 74 135 3 16 19 59 0.33 

DAT0318 1343 63 73 136 3 16 20 59 0.32 

DAT0318 1344 64 72 136 3 16 21 59 0.32 

DAT0318 1345 65 74 139 3 16 22 59 0.32 

DAT0318 1346 64 75 139 3 16 23 59 0.32 

DAT0318 1347 63 75 138 3 17 0 59 0.32 

DAT0318 1348 65 74 139 3 17 1 59 0.32 

DAT0318 1349 61 72 133 3 17 2 59 0.31 

DAT0318 1350 62 73 135 137 3 17 3 59 0.31 0.32 J 1 
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Appendix K: Analog Reliability Test Data - Test #3 (Test Period #2) 

Devices Upset File size (Mb) 
SubDir Test# Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 

DAT0318 1351 61 77 138 3 17 4 59 0.33 
DAT0318 1352 65 74 139 3 17 5 59 0.32 
DAT0318 1353 62 74 136 3 17 6 59 0.31 
DAT0318 1354 61 71 132 3 17 7 59 0.31 
DAT0318 1355 63 72 135 3 17 8 59 0.31 
DAT0318 1356 63 73 136 3 17 9 59 0.31 
DAT0318 1357 60 70 130 3 17 10 59 0.30 
DAT0318 1358 60 72 132 3 17 11 59 0.28 
DAT0318 1359 64 67 131 3 17 12 59 0.26 
DAT0318 1360 66 72 138 134.7 3 17 13 59 0.26 0.299 
DAT0318 1361 61 71 132 3 17 14 59 0.26 
DAT0318 1362 66 71 137 3 17 15 59 0.26 
DAT0318 1363 63 70 133 3 17 16 59 0.27 
DAT0318 1364 64 70 134 3 17 17 59 0.27 
DAT0318 1365 62 71 133 3 17 18 59 0.27 
DAT0318 1366 59 74 133 3 17 19 59 0.28 
DAT0318 1367 62 77 139 3 17 20 59 0.29 
DAT0318 1368 63 75 138 3 17 21 59 0.29 
DAT0318 1369 62 73 135 3 17 22 59 0.29 
DAT0318 1370 65 76 141 135.5 3 17 23 59 0.30 0.278 
DAT0318 1371 63 74 137 3 18 0 59 0.31 
DAT0318 1372 64 73 137 3 18 1 59 0.31 
DAT0318 1373 61 73 134 3 18 2 59 0.31 
DAT0318 1374 67 75 142 3 18 3 59 0.32 
DAT0318 1375 63 75 138 3 18 4 59 0.32 
DAT0318 1376 63 73 136 3 18 5 59 0.32 
DAT0318 1377 63 76 139 3 18 6 59 0.32 
DAT0318 1378 64 74 138 3 18 7 59 0.32 
DAT0318 1379 66 74 140 3 18 8 58 0.32 
DAT0320 1380 59 66 125 136.6 3 18 9 49 0.317 0.02 4 Min 
DAT0320 1381 63 75 138 3 18 10 49 0.33 
DAT0320 1382 63 77 140 3 18 11 49 0.33 
DAT0320 1383 65 74 139 3 18 12 49 0.29 
DAT0320 1384 69 74 143 3 18 13 49 0.27 
DAT0320 1385 61 70 131 3 18 14 49 0.27 
DAT0320 1386 66 70 136 3 18 15 49 0.29 
DAT0320 1387 66 72 138 3 18 16 49 0.29 
DAT0320 1388 67 70 137 3 18 17 49 0.29 
DAT0320 1389 65 71 136 3 18 18 49 0.28 
DAT0320 1390 69 72 141 137.9 3 18 19 49 0.30 0.294 
DAT0320 1391 68 78 146 3 18 20 49 0.31 
DAT0320 1392 70 76 146 3 18 21 49 0.33 
DAT0320 1393 70 76 146 3 18 22 49 0.35 
DAT0320 1394 68 76 144 3 18 23 49 0.35 
DAT0320 1395 68 74 142 3 18 0 49 0.35 
DAT0320 1396 71 75 146 3 19 1 49 0.35 
DAT0320 1397 70 74 144 3 19 2 49 0.36 
DAT0320 1398 70 73 143 3 19 3 49 0.35 
DAT0320 1399 72 73 145 3 19 4 49 0.35 
DAT0320 1400 69 73 142 144.4 3 19 5 49 0.35 0.345 
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Appendix K: Analog Reliability Test Öata - Test #3 (Test Period #2) 

Devices Upset File size (Mb) 

SubDir Test* Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 

DAT0320 1401 68 72 140 3 19 6 49 0.35 

DAT0320 1402 66 76 142 3 19 7 49 0.35 

DAT0320 1403 67 75 142 3 19 8 49 0.35 

DAT0320 1404 70 75 145 3 19 9 49 0.34 

DAT0320 1405 68 75 143 3 19 10 49 0.34 

DAT0320 1406 68 74 142 3 19 11 49 0.34 

DAT0320 1407 68 75 143 3 19 12 49 0.34 

DAT0320 1408 70 72 142 3 19 13 49 0.34 

DAT0320 1409 69 74 143 3 19 14 49 0.32 

DAT0320 1410 69 74 143 142.5 3 19 15 49 0.33 0.34 

DAT0320 1411 69 74 143 3 19 16 49 0.32 

DAT0320 1412 69 75 144 3 19 17 49 0.31 

DAT0320 1413 69 74 143 3 19 18 49 0.34 

DAT0320 1414 70 74 144 3 19 19 49 0.34 

DAT0320 1415 67 73 140 3 19 20 49 0.34 

DAT0320 1416 66 72 138 3 19 21 49 0.34 

DAT0320 1417 66 75 141 3 19 22 49 0.35 

DAT0320 1418 66 76 142 3 19 23 49 0.35 

DAT0320 1419 65 72 137 3 20 0 49 0.35 

DAT0320 1420 66 73 139 141.1 3 20 1 49 0.34 0.338 

DAT0320 1421 65 73 138 3 20 2 49 0.34 

DAT0320 1422 67 76 143 3 20 3 49 0.34 

DAT0320 1423 67 74 141 3 20 4 49 0.34 

DAT0320 1424 68 72 140 3 20 5 49 0.35 

DAT0320 1425 68 77 145 3 20 6 49 0.35 

DAT0320 1426 65 74 139 3 20 7 49 0.35 

DAT0320 1427 69 77 146 3 20 8 49 0.35 

DAT0320 1428 68 75 143 3 20 9 49 0.35 

DAT0320 1429 65 76 141 3 20 10 49 0.35 

DAT0320 1430 73 75 148 142.4 3 20 11 49 0.34 0.346 

DAT0322 1431 64 69 133 3 20 12 22 0.03 4 Min 

DAT0322 1432 69 77 146 3 20 13 22 0.32 

DAT0322 1433 71 73 144 3 20 14 22 0.28 

DAT0322 1434 68 74 142 3 20 15 22 0.29 

DAT0322 1435 69 71 140 3 20 16 22 0.30 

DAT0322 1436 71 75 146 3 20 17 22 0.31 

DAT0322 1437 71 72 143 3 20 18 22 0.30 

DAT0322 1438 67 74 141 3 20 19 22 0.29 

DAT0322 1439 66 75 141 3 20 20 22 0.31 

DAT0322 1440 64 74 138 141.4 3 20 21 22 0.31 0.301 

DAT0322 1441 65 73 138 3 20 22 22 0.32 

DAT0322 1442 67 76 143 3 20 23 22 0.33 

DAT0322 1443 66 72 138 3 21 0 22 0.33 

DAT0322 1444 65 75 140 3 21 1 22 0.33 

DAT0322 1445 67 74 141 3 21 2 22 0.33 

DAT0322 1446 67 74 141 3 21 3 22 0.33 

DAT0322 1447 65 75 140 3 21 4 22 0.33 

DAT0322 1448 63 75 138 3 21 5 22 0.33 

DAT0322 1449 66 72 138 3 21 6 22 0.33 

DAT0322 1450 68 72 140 139.7 3 21 7 22 0.34 0.33 j 1 
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Appendix K: Analog Reliability Test Data - Test #3 (Test Period #2) 

Devices Upset File size (Mb) 
SubDir Test# Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 
DAT0322 1451 65 73 138 3 21 8 22 0.34 
DAT0322 1452 68 73 141 3 21 9 22 0.34 
DAT0322 1453 66 74 140 3 21 10 22 0.34 
DAT0322 1454 67 75 142 3 21 11 22 0.34 
DAT0322 1455 69 75 144 3 21 12 22 0.33 
DAT0322 1456 69 73 142 3 21 13 22 0.30 
DAT0322 1457 67 73 140 3 21 14 22 0.30 
DAT0322 1458 71 74 145 3 21 15 22 0.31 
DAT0322 1459 70 77 147 3 21 16 22 0.31 
DAT0322 1460 68 72 140 141.9 3 21 17 22 0.31 0.322 
DAT0322 1461 69 73 142 3 21 18 22 0.31 
DAT0322 1462 68 75 143 3 21 19 22 0.32 
DAT0322 1463 70 75 145 3 21 20 22 0.30 
DAT0322 1464 68 75 143 3 21 21 22 0.32 
DAT0322 1465 67 75 142 3 21 22 22 0.32 
DAT0322 1466 69 74 143 3 21 23 22 0.33 
DAT0322 1467 70 76 146 3 22 0 22 0.33 
DAT0322 1468 67 76 143 3 22 1 22 0.33 
DAT0322 1469 68 73 141 3 22 2 22 0.33 
DAT0322 1470 68 76 144 143.2 3 22 3 22 0.33 0.322 
DAT0322 1471 70 72 142 3 22 4 22 0.33 
DAT0322 1472 68 76 144 3 22 5 22 0.32 
DAT0322 1473 69 75 144 3 22 6 22 0.32 
DAT0322 1474 69 74 143 3 22 7 22 0.33 
DAT0322 1475 70 73 143 3 22 8 22 0.33 
DAT0322 1476 70 73 143 3 22 9 22 0.32 
DAT0322 1477 67 74 141 3 22 10 22 0.33 
DAT0322 1478 68 75 143 3 22 11 22 0.33 
DAT0322 1479 67 74 141 3 22 12 22 0.33 
DAT0322 1480 68 74 142 142.6 3 22 13 22 0.33 0.327 
DAT0322 1481 66 73 139 3 22 14 22 0.33 
DAT0322 1482 66 69 135 3 22 14 38 0.08 end 
DAT0325 1483 63 68 131 3 22 15 23 0.03 4 Min 
DAT0325 1484 68 73 141 3 22 16 23 0.35 
DAT0325 1485 68 74 142 3 22 17 23 0.35 
DAT0325 1486 69 75 144 3 22 18 23 0.35 
DAT0325 1487 67 77 144 3 22 19 23 0.35 
DAT0325 1488 69 76 145 3 22 20 23 0.35 
DAT0325 1489 68 78 146 3 22 21 23 0.35 
DAT0325 1490 68 76 144 141.1 3 22 22 23 0.35 0.348 
DAT0325 1491 69 77 146 3 22 23 23 0.36 
DAT0325 1492 68 74 142 3 23 0 23 0.36 
DAT0325 1493 70 75 145 3 23 1 23 0.36 
DAT0325 1494 68 75 143 3 23 2 23 0.36 
DAT0325 1495 69 78 147 3 23 3 23 0.35 
DAT0325 1496 69 76 145 3 23 4 23 0.35 
DAT0325 1497 69 74 143 3 23 5 23 0.35 
DAT0325 1498 69 77 146 3 23 6 23 0.36 
DAT0325 1499 69 75 144 3 23 7 23 0.35 
DAT0325 1500 70 77 147 144.8 3 23 8 23 0.35 0.355 
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Appendix K: Analog Reliability Test data - Test #3 (Test Period #2) 
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Appendix L: Analog Reliability Test Data - Test #2 (Test Period #3) 

Stored in: 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 
DAT0329 

Test# 
1601 
1602 
1603 
1604 
1605 
1606 
1607 
1608 
1609 
1610 
1611 
1612 
1613 
1614 
1615 

Devices Upset 
Bd#1 

86 
94 
94 
94 
94 
94 
94 
93 
94 
93 
93 
93 
92 
93 

1616 
1617 
1618 
1619 
1620 
1621 
1622 
1623 
1624 
1625 
1626 
1627 

DAT0401 
DAT0401 
DAT0401 
DAT0401 
DAT0401 
DAT0401 
DAT0401 
DAT0401 
DAT0401 
DAT0401 
DAT0401 
DAT0401 
DAT0401 
DAT0401 

1628 
1629 
1630 

94 
93 
93 

Bd#2 
94 
100 
100 
100 
100 
100 
100 
100 
98 
100 

Total 
180 
194 
194 
194 
194 
194 
194 
193 
192 

100 
100 
100 
100 
99 
100 

93 
93 
94 
94 
94 
93 
92 
94 
93 
92 
93 
93 

1631 
1632 
1633 
1634 
1635 
1636 
1637 
1638 
1639 
1640 
1641 

DAT0401 
DAT0401 
DAT0401 
DAT0401 
DAT0401 
DAT0401 
DAT0401 

1642 
1643 
1644 
1645 
1646 

90 
93 

100 
100 
100 
100 
98 
100 
98 
100 
100 

193 
193 
193 
192 
193 

Ave 

192 

193 
193 
193 
193 
193 
194 
192 
194 
191 
192 
194 

100 
100 
99 
100 
94 
100 

94 
93 
92 
95 
93 
92 
94 
92 
93 
93 
94 
93 
94 
94 

1647 
1648 
1649 
1650 

95 
94 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
99 
100 
100 

193 
192 
192 
193 

193 

184 
193 
194 
193 
192 
195 
193 
192 
194 
192 
193 
193 
193 
193 
194 

100 
100 

93 
97 
96 

100 
100 
100 
100 

194 

192 

Date(1996) 

193 

195 
194 
193 
197 
196 194 

28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
29 
29 

Time 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 

30 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 

10 
11 
12 
13 

29 
29 
29 
29 
29 
29 
29 
29 
30 
30 
30 
30 
30 
30 
30 

14 

30 
30 
30 
30 
30 
30 

15 
16 
17 
18 
19 
20 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
30 
30 
30 

21 
22 
23 

10 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

11 
12 

30 
30 

File size (Mb) 
full 

2.4 
2.4 
2.4 
2.4 
2.5 
2.5 
2.5 
2.5 
2.4 
2.4 
2.5 
2.5 
2.4 
2.5 
2.5 
2.5 
2.5 
2.5 

ave 

2.44 

2.5 
2.5 
2.5 
2.4 
2.5 
2.5 
2.5 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 

2.48 

part 
0.16 

Notes 
4 Min 

2.46 

2.4 
2.4 
2.4 
2.4 
2.3 
2.4 
2.4 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 

0.16 

2.39 

2.4 
2.3 
2.3 2.311 
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Appendix L: Analog Reliability Test Data - Test #2 (Test Period #3) 

Devices Upset File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 
DAT0401 1651 93 100 193 3 30 13 30 2.4 
DAT0401 1652 92 100 192 3 30 14 30 2.4 
DAT0401 1653 94 99 193 3 30 15 30 2.4 
DAT0401 1654 94 100 194 3 30 16 30 2.4 
DAT0401 1655 99 100 199 3 30 17 30 2.4 
DAT0401 1656 93 100 193 3 30 18 30 2.3 
DAT0401 1657 98 99 197 3 30 19 30 2.1 
DAT0401 1658 94 100 194 3 30 20 30 2.0 
DAT0401 1659 92 100 192 3 30 21 30 2.1 
DAT0401 1660 95 99 194 194 3 30 22 30 2.1 2.26 
DAT0401 1661 93 100 193 3 30 23 30 2.1 
DAT0401 1662 94 100 194 3 31 0 30 2.2 
DAT0401 1663 93 100 193 3 31 1 30 2.3 
DAT0401 1664 98 100 198 3 31 2 30 2.3 
DAT0401 1665 93 100 193 3 31 3 30 2.4 
DAT0401 1666 93 100 193 3 31 4 30 2.3 
DAT0401 1667 94 100 194 3 31 5 30 2.3 
DAT0401 1668 93 100 193 3 31 6 30 2.3 
DAT0401 1669 93 100 193 3 31 7 30 2.4 
DAT0401 1670 93 100 193 194 3 31 8 30 2.4 2.3 
DAT0401 1671 93 100 193 3 31 9 30 2.4 
DAT0401 1672 97 100 197 3 31 10 30 2.3 
DAT0401 1673 95 100 195 3 31 11 30 2.3 
DAT0401 1674 95 99 194 3 31 12 30 2.1 
DAT0401 1675 93 99 192 3 31 13 30 2.3 
DAT0401 1676 94 100 194 3 31 14 30 2.4 
DAT0401 1677 94 100 194 3 31 15 30 2.4 
DAT0401 1678 94 100 194 3 31 16 30 2.4 
DAT0401 1679 94 100 194 3 31 17 30 2.4 
DAT0401 1680 94 100 194 194 3 31 18 30 2.4 2.34 
DAT0401 1681 94 100 194 3 31 19 30 2.4 
DAT0401 1682 93 100 193 3 31 20 30 2.4 
DAT0401 1683 93 100 193 3 31 21 30 2.4 
DAT0401 1684 94 100 194 3 31 22 30 2.4 
DAT0401 1685 94 100 194 3 31 23 30 2.3 
DAT0401 1686 92 100 192 4 1 0 30 2.3 
DAT0401 1687 94 100 194 4 1 1 30 2.2 
DAT0401 1688 94 100 194 4 1 2 30 2.2 
DAT0401 1689 93 99 192 4 1 3 30 2.3 
DAT0401 1690 94 100 194 193 4 1 4 30 2.3 2.32 
DAT0401 1691 93 100 193 4 1 5 30 2.3 
DAT0401 1692 95 100 195 4 1 6 30 2.4 
DAT0401 1693 93 100 193 4 1 7 30 2.4 
DAT0401 1694 93 100 193 4 1 8 30 2.4 
DAT0402 1695 92 98 190 4 1 10 47 0.14 4 Min 
DAT0402 1696 94 100 194 4 1 11 47 2.5 
DAT0402 1697 96 100 196 4 1 12 47 2.5 
DAT0402 1698 94 100 194 4 1 13 47 2.5 
DAT0402 1699 93 100 193 4 1 14 47 2.5 
DAT0402 1700 96 100 196 194 4 1 15 47 2.5 2.44 
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Appendix L: Analog Reliability Test Data - Test #2 (Test Period #3) 

Stored in: 
DAT0402 
DAT0402 
DAT0402 
DAT0402 
DAT0402 
DAT0402 
DAT0402 
DAT0402 
DAT0402 
DAT0402 
DAT0402 
DAT0402 
DAT0402 
DAT0402 
DAT0402 
DAT0402 
DAT0403 
DAT0403 
DAT0403 
DAT0403 
DAT0403 
DAT0403 
DAT0403 
DAT0403 
DAT0403 
DAT0403 
DAT0403 

Test* 

1701 
1702 
1703 
1704 
1705 
1706 
1707 
1708 
1709 
1710 
1711 
1712 
1713 

DAT0403 
DAT0403 
DAT0403 
DAT0403 
DAT0403 
DAT0403 
DAT0403 
DAT0403 
DAT0403 
DAT0403 
DAT0403 

1714 
1715 

Devices Upset 

Bd#1 
96 
93 
93 
93 
95 
93 
93 
94 
93 
93 
96 
92 
92 
93 

1716 
1717 
1718 
1719 
1720 
1721 
1722 
1723 
1724 
1725 
1726 
1727 
1728 

94 
96 
90 
93 

Bd#2 

100 
100 
100 
99 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

Total 

196 
193 
193 
192 
195 
193 
193 
194 
193 
193 
196 
192 
192 

100 
100 
95 
100 

93 
93 
97 
94 

99 
100 
100 

94 
94 
94 
94 
95 

1729 
1730 

DAT0403 
DAT0403 
DAT0404 
DAT0404 
DAT0404 
DAT0404 
DAT0404 
DAT0404 
DAT0404 
DAT0404 
DAT0404 
DAT0404 

1731 

94 
93 
93 
93 

1732 
1733 
1734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1745 
1746 

94 
93 
96 
93 
93 
94 
94 

100 
99 
100 
100 
100 
100 
100 
100 
100 
100 

193 
194 
196 

Ave 

194 

185 
193 
192 
193 
197 
194 
193 
194 
194 
194 
195 
194 
193 
193 

100 
100 
100 
100 
100 
100 
100 

95 
94 
89 
94 
93 
94 
93 

1747 
1748 
1749 
1750 

93 
94 
95 
94 
94 

100 
100 
98 
100 
100 
100 
100 

193 
194 

193 

Date(1996) 

194 

193 
196 
193 
193 
194 
194 
195 
194 
187 
194 
193 
194 

100 
100 
100 
100 
100 

193 

194 

193 
194 
195 
194 
194 193 

Time 

16 
17 
18 
19 
20 
21 
22 
23 

47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 

13 
14 
15 

47 
52 
52 

16 
17 
18 
19 
20 
21 
22 
23 

52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 

10 
11 
12 
14 
15 
16 
17 
18 

21 
22 

52 
52 
52 
52 
52 
17 
18 
18 
18 
18 
18 
18 
18 
18 

23118 

File size (Mb) 
full 

2.5 
2.5 
2.5 
2.5 
2.4 
2.5 
2.5 
2.5 
2.5 
2.5 
2.4 
2.4 
2.4 

ave part 

2.49 

2.4 
2.4 
2.4 

2.4 
2.5 
2.5 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Notes 

2.42 

2.0 
1.9 
1.9 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.2 
2.3 

0.17 4Min 

2.04 

2.4 
2.4 
2.4 
2.4 
2.0 
2.1 
2.1 
2.2 
2.3 

0.17 

2.26 

4 Min 
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Appendix L: Analog Reliability Test Data - Test #2 (Test Period #3) 

Devices Upset File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 
DAT0404 1751 95 100 195 4 4 0 18 2.3 
DAT0404 1752 93 100 193 4 4 1 18 2.3 
DAT0404 1753 92 100 192 4 4 2 18 2.3 
DAT0404 1754 96 100 196 4 4 3 18 2.2 
DAT0404 1755 96 100 196 4 4 4 18 2.2 
DAT0404 1756 95 99 194 4 4 5 18 2.2 
DAT0404 1757 94 100 194 4 4 6 18 2.2 
DAT0404 1758 92 100 192 4 4 7 18 2.2 
DAT0404 1759 93 100 193 4 4 8 18 2.2 
DAT0404 1760 92 100 192 194 4 4 9 18 2.3 2.24 
DAT0404 1761 93 100 193 4 4 10 18 2.3 
DAT0404 1762 93 100 193 4 4 11 18 2.2 
DAT0404 1763 94 100 194 4 4 12 18 2.4 
DAT0404 1764 94 99 193 4 4 13 18 2.5 
DAT0404 1765 93 100 193 4 4 14 18 2.5 
DAT0405 1766 92 98 190 4 4 16 15 0.18 4 Min 
DAT0405 1767 93 100 193 4 4 17 15 2.5 
DAT0405 1768 95 100 195 4 4 18 15 2.6 
DAT0405 1769 96 100 196 4 4 19 15 2.5 
DAT0405 1770 95 100 195 194 4 4 20 15 2.4 2.43 
DAT0405 1771 96 100 196 4 4 21 15 2.2 
DAT0405 1772 97 100 197 4 4 22 15 2.0 
DAT0405 1773 93 100 193 4 4 23 15 2.2 
DAT0405 1774 92 100 192 4 5 0 15 2.1 
DAT0405 1775 92 100 192 4 5 1 15 2.3 
DAT0405 1776 93 100 193 4 5 2 15 2.3 
DAT0405 1777 93 100 193 4 5 3 15 2.3 
DAT0405 1778 92 100 192 4 5 4 15 2.3 
DAT0405 1779 92 100 192 4 5 5 15 2.3 
DAT0405 1780 92 100 192 193 4 5 6 15 2.3 2.23 
DAT0405 1781 94 100 194 4 5 7 15 2.4 
DAT0405 1782 92 100 192 4 5 8 15 2.3 
DAT0405 1783 93 100 193 4 5 9 15 2.4 
DAT0405 1784 92 100 192 4 5 10 15 2.2 
DAT0405 1785 92 100 192 4 5 11 15 2.1 
DAT0405 1786 95 100 195 4 5 12 15 2.3 
DAT0405 1787 93 100 193 4 5 13 15 2.4 
DAT0405 1788 93 99 192 4 5 13 24 0.34 end 
DAT0408 1789 94 100 194 4 5 16 11 2.5 
DAT0408 1790 94 100 194 193 4 5 17 11 2.6 2.36 
DAT0408 1791 96 100 196 4 5 18 11 2.5 
DAT0408 1792 94 100 194 4 5 19 11 2.5 
DAT0408 1793 94 100 194 4 5 20 11 2.4 
DAT0408 1794 98 100 198 4 5 21 11 2.3 
DAT0408 1795 96 100 196 4 5 22 11 2.1 
DAT0408 1796 94 100 194 4 5 23 11 2.1 
DAT0408 1797 92 100 192 4 6 0 11 2.2 
DAT0408 1798 93 100 193 4 6 1 11 2.2 
DAT0408 1799 97 100 197 4 6 2 11 2.4 
DAT0408 1800 93 100 193 195 4 6 3 11 2.4 2.31 | 
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Appendix L: Analog Reliability Test Data - Test #2 (Test Period #3) 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 

DAT0408 1801 94 99 193 4 6 4 11 2.4 

DAT0408 1802 95 100 195 4 6 5 11 2.4 

DAT0408 1803 97 100 197 4 6 6 11 2.5 

DAT0408 1804 96 100 196 4 6 7 11 2.4 

DAT0408 1805 96 100 196 4 6 8 11 2.3 

DAT0408 1806 95 100 195 4 6 9 11 2.3 

DAT0408 1807 99 100 199 4 6 10 11 2.3 

DAT0408 1808 96 100 196 4 
A 

6 
c 

11 
12 

11 
11 

2.3 
24 DAT0408 

DAT0408 
1809 
1810 

93 
95 

100 
100 

193 
195 196 4 6 13 11 2.3 2.36 

DAT0408 1811 95 100 195 4 6 
c 

14 
15 

11 
11 

2.3 
2.3 DAT0408 

DAT0408 
1812 
1813 

94 
95 

100 
100 

Ib4 
195 4 6 16 11 2.2 

DAT0408 1814 94 100 194 4 6 17 11 2.3 

DAT0408 1815 95 100 195 4 6 18 11 2.3 

DAT0408 1816 95 100 195 4 6 19 11 2.3 .. 
DAT0408 1817 95 100 195 4 6 20 11 2.3 

DAT0408 1818 95 100 195 4 6 21 11 2.3 

DAT0408 1819 98 100 198 4 6 22 11 2.3 

DAT0408 1820 94 100 194 195 4 6 23 11 2.2 2.2b 

DAT0408 1821 95 100 195 4 7 0 11 2.2 

DAT0408 1822 97 100 197 4 7 1 11 2.3 

DAT0408 1823 95 100 195 4 7 3 11 4.5 

DAT0408 1824 94 100 194 4 7 4 11 2.5 

DAT0408 1825 96 100 196 4 7 5 11 2.4 

DAT0408 1826 93 100 193 4 7 6 11 2.4 

DAT0408 1827 95 99 194 4 7 7 11 2.5 

DAT0408 1828 96 100 196 4 7 8 11 2.3 

DAT0408 1829 99 100 199 4 7 9 11 2.4 

DAT0408 1830 94 100 194 195 4 7 10 11 2.2 2.5/ 

DAT0408 1831 93 100 193 4 7 11 11 2.2 

DAT0408 1832 96 100 196 4 7 12 11 2.3 

DAT0408 1833 95 100 195 4 7 13 11 2.6 

DAT0408 1834 93 100 193 4 7 14 11 2.6 

DAT0408 1835 93 100 193 4 7 15 11 2.6 

DAT0408 1836 93 100 193 4 7 16 11 2.6 

DAT0408 1837 93 100 193 4 7 17 11 2.6 

DAT0408 1838 95 100 195 4 7 18 11 2.6 

DAT0408 1839 94 100 194 4 7 19 11 2.6 

DAT0408 1840 94 100 194 194 4 7 20 11 2.6 2.53 

DAT0408 1841 96 100 196 4 7 21 11 2.6 

DAT0408 1842 95 100 195 4 7 22 11 2.5 

DAT0408 1843 97 100 197 4 7 23 11 2.5 

DAT0408 1844 95 100 195 4 8 0 11 2.2 

DAT0408 1845 94 100 194 4 8 1 11 2.2 

DAT0408 1846 95 100 195 4 8 2 11 2.4 

DAT0408 1847 98 100 198 4 8 3 11 2.3 

DAT0408 1848 96 100 196 4 8 4 11 2.4 

DAT0408 1849 95 100 195 4 8 5 11 2.4 

DAT0408 1850 96 100 196 196 4 8 6 11 2.3 2.30 
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Appendix L: Analog Reliability Test Data - Test #2 (Test Period #3) 

Devices Upset I File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 
DAT0408 1851 94 100 194 4 8 7 11 2.3 
DAT0408 1852 95 100 195 4 8 8 11 2.2 
DAT0408 1853 95 100 195 4 8 9 11 2.2 
DAT0408 1854 97 100 197 4 8 10 11 2.4 
DAT0408 1855 96 100 196 4 8 11 11 2.5 
DAT0408 1856 93 100 193 4 8 11 29 0.07 
DAT0410 1857 90 97 187 4 8 12 46 0.02 4 Min 
DAT0410 1858 95 100 195 4 8 13 49 2.5 
DAT0410 1859 97 99 196 4 8 14 49 2.6 
DAT0410 1860 93 100 193 194 4 8 15 49 2.7 2.43 
DAT0410 1861 93 100 193 4 8 16 49 2.7 
DAT0410 1862 95 100 195 4 8 17 49 2.7 
DAT0410 1863 93 100 193 4 8 18 49 2.7 
DAT0410 1864 97 100 197 4 8 19 49 2.7 
DAT0410 1865 96 100 196 4 8 20 49 2.7 
DAT0410 1866 95 100 195 4 8 21 49 2.7 
DAT0410 1867 94 100 194 4 8 22 49 2.7 
DAT0410 1868 96 100 196 4 8 23 49 2.7 
DAT0410 1869 96 100 196 4 9 0 49 2.7 
DAT0410 1870 93 100 193 195 4 9 1 49 2.7 2.7 
DAT0410 1871 93 100 193 4 9 2 49 2.6 
DAT0410 1872 95 100 195 4 9 3 49 2.6 
DAT0410 1873 95 100 195 4 9 4 49 2.6 
DAT0410 1874 96 100 196 4 9 5 49 2.6 
DAT0410 1875 93 100 193 4 9 6 49 2.6 
DAT0410 1876 93 100 193 4 9 7 49 2.6 
DAT0410 1877 93 100 193 4 9 8 49 2.6 
DAT0410 1878 93 100 193 4 9 9 49 2.6 
DAT0410 1879 93 100 193 4 9 10 49 2.6 
DAT0410 1880 93 100 193 194 4 9 11 49 2.7 2.61 
DAT0410 1881 93 100 193 4 9 12 49 2.7 
DAT0410 1882 95 100 195 4 9 13 49 2.7 
DAT0410 1883 95 100 195 4 9 14 49 2.7 
DAT0410 1884 93 100 193 4 9 15 49 2.7 
DAT0410 1885 94 100 194 4 9 16 49 2.7 
DAT0410 1886 95 100 195 4 9 17 49 2.7 
DAT0410 1887 95 100 195 4 9 18 49 2.6 
DAT0410 1888 94 100 194 4 9 19 49 2.6 
DAT0410 1889 96 100 196 4 9 20 49 2.6 
DAT0410 1890 93 100 193 194 4 9 21 49 2.6 2.66 
DAT0410 1891 93 100 193 4 9 22 49 2.5 
DAT0410 1892 94 100 194 4 9 23 49 2.6 
DAT0410 1893 94 100 194 4 10 0 49 2.5 
DAT0410 1894 93 100 193 4 10 1 49 2.4 
DAT0410 1895 94 100 194 4 10 2 49 2.2 
DAT0410 1896 93 100 193 4 10 3 49 2.1 
DAT0410 1897 95 100 195 4 10 4 49 2.2 
DAT0410 1898 97 100 197 4 10 5 49 2.5 
DAT0410 1899 94 100 194 4 10 6 49 2.4 
DAT0410 1900 96 100     196 194 4 10 7 49 2.4 2.38 
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Appendix L: Analog Reliability Test Data - Test #2 (Test Period #3) 

Stored in: 
DAT0410 
DAT0410 
DAT0410 
DAT0410 
DAT0410 
DAT0410 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 

Test# 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 

DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 

1911 

Devices Upset 
Bd#1 

97 
96 
95 
94 
94 
93 
92 
95 
94 
93 

1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 

93 
94 
94 
95 

Bd#2 
100 
100 
100 
100 
100 
99 
97 
100 
100 

96 
93 
95 
94 
95 
94 

1922 
1923 
1924 
1925 

DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 

1926 
1927 
1928 

DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 
DAT0412 

1929 
1930 
1931 
1932 
1933 
1934 

93 
94 
99 
94 
95 
93 
95 
99 
98 
94 
94 
95 
94 
94 

1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 

93 
94 
93 
93 
95 
93 
94 
94 
94 
93 
95 
95 
94 
93 
94 
95 

100 
100 
100 
100 
100 
100 

Total 
197 
196 
195 
194 
194 
192 
189 
195 
194 
193 
193 
194 

Ave 

194 

Date(1996) 

194 
195 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

196 
193 
195 
194 
195 
194 
193 
194 
199 
194 
195 

194 

193 
195 
199 

100 
100 
100 

198 
194 
194 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

195 
194 
194 
193 
194 
193 
193 
195 
193 

195 

194 
194 
194 
194 

100 
100 
100 
100 
99 
100 
100 

193 
195 
195 
194 
192 
194 
195 194 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 

File size (Mb) 
Time 

12 
12 
12 
12 
12 
12 
12 
12 

12 
13 
16 
17 
18 
19 
20 
21 
22 
23 

49 
49 
49 
49 
49 
14 
17 
17 
17 
17 
17 
17 
17 
17 
17 

10 
11 
12 

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
J7 
V7 
17 

full 
2.4 
2.2 
2.3 
2.5 
2.6 

2.5 
2.4 
2.3 
2.2 
2.5 
2.5 
2.6 

ave 

2.4 

part Notes 

0.11 
0.15 

2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.3 
2.3 
2.3 
2.4 
2.3 
2.3 

2.54 

4 Min 

2.5 
2.6 
2.6 
2.3 
2.5 
2.6 
2.6 
2.5 
2.4 
2.3 
2.2 
2.2 
2.2 

2.43 

2.49 

2.2 
2.1 
2.1 
2.2 
2.3 
2.2 
2.3 2.2 
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Appendix L: Analog Reliability Test Öata - Test #2 (Test Period #3) 

Devices Upset File size (Mb) 
Stored in: Test* f Bd#1 Bd#2 Tota I   Ave Date(1996) Time full ave part Notes 
DAT0412 1951 93 100 193 4 12 12 17 2.5 
DAT0412 1952 94 100 194 4 12 13 17 2.5 
DAT0412 1953 93 100 193 4 12 14 17 2.5 
DAT0412 1954 93 100 193 4 12 15 5 f 

DAT0415 1955 90 95 185 4 12 17 5 0.14 4 Min 
DAT0415 1956 95 100 195 4 12 18 5 2.2 
DAT0415 1957 93 100 193 4 12 19 5 2.4 
DAT0415 1958 94 100 194 4 12 20 5 2.4 
DAT0415 1959 94 100 194 4 12 21 5 2.3 
DAT0415 1960 95 100 195 193 4 12 22 5 2.2 2.38 
DAT0415 1961 93 100 193 4 12 23 5 2.3 
DAT0415 1962 94 100 194 4 13 0 5 2.4 
DAT0415 1963 94 100 194 4 13 1 5 2.4 
DAT0415 1964 93 100 193 4 13 2 5 2.4 
DAT0415 1965 93 100 193 4 13 3 5 2.5 
DAT0415 1966 93 100 193 4 13 4 5 2.5 
DAT0415 1967 94 100 194 4 13 5 5 2.6 
DAT0415 1968 94 100 194 4 13 6 5 2.6 
DAT0415 1969 97 100 197 4 13 7 5 2.6 
DAT0415 1970 93 100 193 194 4 13 8 5 2.6 2.49 
DAT0415 1971 94 100 194 4 13 9 5 2.6 
DAT0415 1972 95 100 195 4 13 10 5 2.4 
DAT0415 1973 94 100 194 4 13 11 5 2.2 
DAT0415 1974 96 100 196 4 13 12 5 2.4 
DAT0415 1975 96 100 196 4 13 13 5 2.6 
DAT0415 1976 94 100 194 4 13 14 5 2.6 
DAT0415 1977 96 100 196 4 13 15 5 2.7 
DAT0415 1978 94 100 194 4 13 16 5 2.6 
DAT0415 1979 94 100 194 4 13 17 5 2.6 
DAT0415 1980 94 100 194 195 4 13 18 5 2.6 2.53 
DAT0415 1981 94 100 194 4 13 19 5 2.7 
DAT0415 1982 95 100 195 4 13 20 5 2.7 
DAT0415 1983 95 100 195 4 13 21 5 2.6 
DAT0415 1984 96 100 196 4 13 22 5 2.4 
DAT0415 1985 95 100 195 4 13 23 5 2.2 
DAT0415 1986 94 100 194 4 14 0 5 2.1 
DAT0415 1987 93 100 193 4 14 1 5 2.1 
DAT0415 1988 93 100 193 4 14 2 5 2.0 
DAT0415 1989 96 100 196 4 14 3 5 2.1 
DAT0415 1990 93 100 193 194 4 14 4 5 2.1 2.3 
DAT0415 1991 94 100 194 4 14 5 5 2.0 
DAT0415 1992 95 100 195 4 14 6 5 2.2 
DAT0415 1993 93 100 193 4 14 7 5 2.3 
DAT0415 1994 93 100 193 4 14 8 5 2.4 
DAT0415 1995 94 100 194 4 14 9 5 2.4 
DAT0415 1996 95 100 195 4 14 10 5 2.2 
DAT0415 1997 94 100 194 4 14 11 5 2.4 
DAT0415 1998 93 100 193 4 14 12 5 2.6 
DAT0415 1999 93 100 193 4 14 13 5 2.7 
DAT0415 2000     93 100 193 |  194 4 14 14 5 2.6 2.38 
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Appendix L: Analog Reliability Test Öata - Test #2 (Test Period #3) 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 

DAT0415 2001 94 100 194 4 14 15 5 2.6 

DAT0415 2002 93 100 193 4 14 16 5 2.6 

DAT0415 2003 92 99 191 4 14 17 5 2.6 

DAT0415 2004 94 100 194 4 14 18 5 2.7 

DAT0415 2005 95 99 194 4 14 19 5 2.7 

DAT0415 2006 94 100 194 4 14 20 5 2.7 

DAT0415 2007 96 100 196 4 14 21 5 2.7 

DAT0415 2008 94 100 194 4 14 22 5 2.7 

DAT0415 2009 98 100 198 4 14 23 5 2.7 

DAT0415 2010 93 100 193 194 4 15 0 5 2.7 2.67 

DAT0415 2011 94 100 194 4 15 1 5 2.7 

DAT0415 2012 95 100 195 4 15 2 5 2.6 

DAT0415 2013 97 100 197 4 15 3 5 2.4 

DAT0415 2014 94 100 194 4 15 4 5 2.5 

DAT0415 2015 93 100 193 4 15 5 5 2.2 

DAT0415 2016 95 100 195 4 15 6 5 2.6 

DAT0415 2017 94 100 194 4 15 7 5 2.1 

DAT0415 2018 94 100 194 4 15 8 5 2.6 

DAT0415 2019 94 100 194 4 15 9 5 2.2 

DAT0415 2020 94 100 194 194 4 15 9 40 2.43 1.2 

DAT0417 2021 93 98 191 4 15 14 49 0.19 4 Min 

DAT0417 2022 94 100 194 4 15 15 50 2.7 

DAT0417 2023 95 100 195 4 15 16 50 2.7 

DAT0417 2024 96 100 196 4 15 17 50 2.7 

DAT0417 2025 93 100 193 4 15 18 50 2.8 

DAT0417 2026 96 100 196 4 15 19 50 2.8 

DAT0417 2027 95 100 195 4 15 20 50 2.5 

DAT0417 2028 95 100 195 4 15 21 50 2.4 

DAT0417 2029 94 100 194 4 15 22 50 2.3 

DAT0417 2030 94 100 194 194 4 15 23 50 2.4 2.59 

DAT0417 2031 98 100 198 4 16 0 50 2.5 

DAT0417 2032 95 100 195 4 16 1 50 2.5 

DAT0417 2033 98 100 198 4 16 2 50 2.6 

DAT0417 2034 94 100 194 4 16 3 50 2.6 

DAT0417 2035 94 100 194 4 16 4 50 2.6 

DAT0417 2036 94 100 194 4 16 5 50 2.6 

DAT0417 2037 98 100 198 4 16 6 50 2.6 

DAT0417 2038 94 100 194 4 16 7 50 2.6 

DAT0417 2039 96 100 196 4 16 8 50 2.6 

DAT0417 2040 96 100 196 196 4 16 9 50 2.3 2.bb 

DAT0417 2041 95 100 195 4 16 10 50 2.4 

DAT0417 2042 97 100 197 4 16 11 50 2.4 

DAT0417 2043 95 100 195 4 16 12 50 2.3 

DAT0417 2044 95 100 195 4 16 13 50 2.3 

DAT0417 2045 94 100 194 4 16 14 50 2.5 

DAT0417 2046 95 100 195 4 16 15 50 2.4 

DAT0417 2047 94 100 194 4 16 16 50 2.6 

DAT0417 2048 95 100 195 4 16 17 50 2.4 

DAT0417 2049 95 100 195 4 16 18 50 2.4 

DAT0417 2050 96 100 196 195 4 16 19 50 2.3 2.4 
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Appendix L: Analog Reliability Test Data - Test #2 (Test Period #3) 

Devices Upset File size (Mb) 
Stored in: Test* Bd#1 Bd#2 Tota Ave Date(1996) Time full ave part Notes 
DAT0417 2051 94 100 194 4 16 20 50 2.5 
DAT0417 2052 94 100 194 4 16 21 50 2.6 
DAT0417 2053 95 100 195 4 16 22 50 2.6 
DAT0417 2054 94 100 194 4 16 23 50 2.6 
DAT0417 2055 94 100 194 4 17 0 50 2.6 
DAT0417 2056 94 100 194 4 17 1 50 2.6 
DAT0417 2057 93 100 193 4 17 2 50 2.6 
DAT0417 2058 93 100 193 4 17 3 50 2.6 
DAT0417 2059 95 100 195 4 17 4 50 2.6 
DAT0417 2060 95 100 195 194 4 17 5 50 2.6 2.59 
DAT0417 2061 98 100 198 4 17 6 50 2.6 
DAT0417 2062 96 100 196 4 17 7 50 2.6 
DAT0417 2063 94 100 194 4 17 8 35 1.9 
DAT0418 2064 93 95 188 4 17 11 17 18 4 Min 
DAT0418 2065 93 95 188 4 17 12 17 2.5 
DAT0418 2066 95 100 195 4 17 13 17 2.7 
DAT0418 2067 93 100 193 4 17 14 17 2.7 
DAT0418 2068 94 100 194 4 17 15 17 2.7 
DAT0418 2069 94 100 194 4 17 16 17 2.6 
DAT0418 2070 98 100 198 194 4 17 17 17 2.7 2.64 
DAT0418 2071 94 100 194 4 17 18 17 2.7 
DAT0418 2072 94 100 194 4 17 19 17 2.7 
DAT0418 2073 96 100 196 4 17 20 17 2.6 
DAT0418 2074 94 99 193 4 17 21 17 2.6 
DAT0418 2075 99 100 199 4 17 22 17 2.6 
DAT0418 2076 95 100 195 4 17 23 17 2.6 
DAT0418 2077 94 100 194 4 18 0 17 2.6 
DAT0418 2078 96 100 196 4 18 1 17 2.6 
DAT0418 2079 94 100 194 4 18 2 17 2.6 
DAT0418 2080 97 100 197 195 4 18 3 17 2.6 2.62 
DAT0418 2081 98 100 198 4 18 4 17 2.7 
DAT0418 2082 97 100 197 4 18 5 17 2.7 
DAT0418 2083 94 99 193 4 18 6 17 2.7 
DAT0418 2084 97 100 197 4 18 7 17 2.7 
DAT0418 2085 98 99 197 4 18 8 17 2.7 
DAT0418 2086 96 100 196 4 18 9 17 2.7 
DAT0418 2087 97 100 197 4 18 10 17 2.8 
DAT0419 2088 97 100 197 4 18 13 4 15 4 Min 
DAT0419 2089 92 95 187 4 18 14 4 2.3 
DAT0419 2090 96 100 196 196 4 18 15 4 2.6 2.66 
DAT0419 2091 94 100 194 4 18 16 4 2.6 
DAT0419 2092 96 100, 196 4 18 17 27 2.5 
DAT0419 2093 97 100 197 4 18 18 27 2.4 
DAT0419 2094 94 100 194 4 18 19 27 2.1 
DAT0419 2095 95 100 195 4 18 20 27 2.1 
DAT0419 2096 98 100 198 4 18 21 27 2.1 
DAT0419 2097 95 100 195 4 18 22 27 2.1 
DAT0419 2098 96 100 196 4 18 23 27 2.1 
DAT0419 2099 95 100 195 4 19 0 27 2.2 
DAT0419 I 2100 95 100 195 196 4 19 1 27 2.2 2.24 
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Appendix L: Analog Reliability Test Data - Test #2 (Test Period #3) 

95 100 File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date 1996) Time full ave part Notes 

DAT0419 2101 96 100 196 4 19 2 27 2.3 

DAT0419 2102 96 100 196 4 19 3 27 2.4 

DAT0419 2103 94 100 194 4 19 4 27 2.5 

DAT0419 2104 93 100 193 4 19 5 27 2.6 

DAT0419 2105 39 90 129 4 19 9 39 2.3 

DAT0419 2106 41 92 133 4 19 10 39 2.2 

DAT0419 2107 38 91 129 4 19 11 39 2.2 

DAT0419 2108 39 90 129 4 19 12 39 2.1 

DAT0419 2109 41 92 133 4 19 13 39 1.8 

DAT0419 2110 40 90 130 156 4 19 14 39 1.8 2.22 

DAT0419 2111 40 93 133 4 19 15 39 1.9 

DAT0419 2112 41 89 130 4 19 16 39 1.9 

DAT0419 2113 40 92 132 4 19 17 39 2.0 

DAT0419 2114 93 99 192 4 19 18 8 1 

DAT0422 2115 92 92 184 4 19 19 7 0.17 4 Min 

DAT0422 2116 98 100 198 4 19 20 7 2.4 

DAT0422 2117 96 100 196 4 19 21 7 2.2 

DAT0422 2118 95 100 195 4 19 22 7 2.1 

DAT0422 2119 95 100 195 4 19 23 7 2.0 

DAT0422 2120 94 100 194 175 4 20 0 7 2.1 2.08 

DAT0422 2121 95 100 195 4 20 1 7 2.3 

DAT0422 2122 94 100 194 4 20 2 7 2.4 

DAT0422 2123 92 100 192 4 20 3 7 2.4 

DAT0422 2124 92 99 191 4 20 4 7 2.4 

DAT0422 2125 93 100 193 4 20 5 7 2.5 

DAT0422 2126 91 100 191 4 20 6 7 2.5 

DAT0422 2127 91 100 191 4 20 7 7 2.5 

DAT0422 2128 91 100 191 4 20 8 7 2.5 

DAT0422 2129 92 100 192 4 20 9 7 2.5 

DAT0422 2130 91 100 191 192 4 20 10 7 2.5 2.45 

DAT0422 2131 90 100 190 4 20 11 7 2.5 

DAT0422 2132 92 100 192 4 20 12 7 2.5 

DAT0422 2133 92 100 192 4 20 13 7 2.5 

DAT0422 2134 95 100 195 4 20 14 7 2.5 

DAT0422 2135 93 100 193 4 20 15 7 2.5 

DAT0422 2136 93 100 193 4 20 16 7 2.5 

DAT0422 2137 93 100 193 4 20 17 7 2.5 

DAT0422 2138 96 100 196 4 20 18 7 2.5 

DAT0422 2139 96 100 196 4 20 19 7 2.5 

DAT0422 2140 96 100 196 194 4 20 20 7 2.4 2.49 

DAT0422 2141 97 100 197 4 20 21 7 2.5 

DAT0422 2142 97 100 197 4 20 22 7 2.2 

DAT0422 2143 98 100 198 4 20 23 7 2.2 

DAT0422 2144 96 100 196 4 21 0 7 2.2 

DAT0422 2145 97 100 197 4 21 1 7 2.3 

DAT0422 2146 94 100 194 4 21 2 7 2.4 

DAT0422 2147 93 100 193 4 21 3 7 2.5 

DAT0422 2148 91 100 191 4 21 4 7 2.5 

DAT0422 2149 92 100 192 4 21 5 7 2.5 

DAT0422 2150 93 100 193 195 4 21 6 7 2.5 2.38 
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Appendix L: Analog Reliability Test Data - Test #2 (Test Period #3) 

Devices Upset File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 
DAT0422 2151 96 100 196 4 21 7 7 2.5 
DAT0422 2152 92 100 192 4 21 8 7 2.5 
DAT0422 2153 95 100 195 4 21 9 7 2.5 
DAT0422 2154 93 100 193 4 21 10 7 2.6 
DAT0422 2155 92 99 191 4 21 11 7 2.6 
DAT0422 2156 94 100 194 4 21 12 7 2.5 
DAT0422 2157 93 100 193 4 21 13 7 2.4 
DAT0422 2158 94 100 194 4 21 14 7 2.5 
DAT0422 2159 92 100 192 4 21 15 7 2.6 
DAT0422 2160 93 100 193 193 4 21 16 7 2.5 2.52 
DAT0422 2161 92 100 192 4 21 17 7 2.5 
DAT0422 2162 92 100 192 4 21 18 7 2.5 
DAT0422 2163 94 100 194 4 21 19 7 2.6 
DAT0422 2164 93 100 193 4 21 20 7 2.6 
DAT0422 2165 94 100 194 4 21 21 7 2.6 
DAT0422 2166 95 100 195 4 21 22 7 2.4 
DAT0422 2167 94 100 194 4 21 23 7 2.1 
DAT0422 2168 94 100 194 4 22 0 7 2.2 
DAT0422 2169 98 100 198 4 22 1 7 2.3 
DAT0422 2170 98 100 198 194 4 22 2 7 2.4 2.42 
DAT0422 2171 94 100 194 4 22 3 7 2.4 
DAT0422 2172 97 100 197 4 22 4 7 2.5 
DAT0422 2173 97 100 197 4 22 5 7 2.5 
DAT0422 2174 96 100 196 4 22 6 7 2.5 
DAT0422 2175 97 100 197 4 22 7 7 2.4 
DAT0422 2176 96 100 196 4 22 8 7 2.3 
DAT0422 2177 97 100 197 4 22 9 7 2.4 
DAT0422 2178 94 98 192 4 22 9 21 0.52 
DAT0424 2179 93 96 189 4 22 12 17 0.16 4 Min 
DAT0424 2180 97 100 197 195 4 22 13 17 2.6 2.45 
DAT0424 2181 98 100 198 4 22 14 17 2.7 
DAT0424 2182 99 100 199 4 22 15 17 2.7 
DAT0424 2183 98 100 198 4 22 16 17 2.5 
DAT0424 2184 97 100 197 4 22 17 17 2.6 
DAT0424 2185 98 100 198 4 22 18 17 2.3 
DAT0424 2186 98 100 198 4 22 19 17 2.5 
DAT0424 2187 98 100 198 4 22 20 17 2.3 
DAT0424 2188 98 100 198 4 22 21 17 2.4 
DAT0424 2189 99 100 199 4 22 22 17 2.5 
DAT0424 2190 96 100 196 198 4 22 23 17 2.6 2.51 
DAT0424 2191 98 100 198 4 23 0 17 2.7 
DAT0424 2192 98 100 198 4 23 1 17 2.7 
DAT0424 2193 99 100 199 4 23 2 17 2.7 
DAT0424 2194 98 100 198 4 23 3 17 2.8 
DAT0424 2195 97 100 197 4 23 4 17 2.7 
DAT0424 2196 98 100 198 4 23 5 17 2.7 
DAT0424 2197 99 100 199 4 23 6 17 2.7 
DAT0424 2198 98 100 198 4 23 7 17 2.3 
DAT0424 2199 98 100 198 4 23 8 17 2.5 
DAT0424 2200 97 100 197 198 4 23 9 17 2.5 2.63 
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Appendix L: Analog Reliability Test Data - Test #2 (Test Period #3) 

Devices Up set | File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date( 1996) Time full ave part Notes 

DAT0424 2201 99 100 199 4 23 10 17 2.4 

DAT0424 2202 99 100 199 4 23 11 17 2.5 

DAT0424 2203 98 100 198 4 23 12 17 2.4 

DAT0424 2204 97 100 197 4 23 13 17 2.4 

DAT0424 2205 99 100 199 4 23 14 17 2.6 

DAT0424 2206 100 100 200 4 23 15 17 2.4 

DAT0424 2207 98 100 198 4 23 16 17 2.5 

DAT0424 2208 98 100 198 4 23 17 17 2.5 

DAT0424 2209 97 100 197 4 23 18 17 2.6 

DAT0424 2210 98 100 198 198 4 23 19 17 2.6 2.49 

DAT0424 2211 99 100 199 4 23 20 17 2.4 

DAT0424 2212 99 100 199 4 23 21 17 2.4 

DAT0424 2213 98 100 198 4 23 22 17 2.3 

DAT0424 2214 99 100 199 4 23 23 17 2.3 

DAT0424 2215 99 100 199 4 24 0 17 2.3 

DAT0424 2216 99 100 199 4 24 1 17 2.2 

DAT0424 2217 99 100 199 4 24 2 17 2.2 

DAT0424 2218 96 100 196 4 24 3 17 2.3 

DAT0424 2219 98 100 198 4 24 4 17 2.4 

DAT0424 2220 98 100 198 198 4 24 5 17 2.4 2.32 

DAT0424 2221 98 100 198 4 24 6 17 2.5 

DAT0424 2222 97 100 197 4 24 7 17 2.6 

DAT0424 2223 95 100 195 4 24 8 17 2.6 

DAT0424 2224 97 100 197 4 24 9 17 2.6 

DAT0424 2225 97 100 197 4 24 10 17 2.6 

DAT0424 2226 97 100 197 4 24 11 17 2.6 

DAT0424 2227 96 100 196 4 24 12 17 2.5 

DAT0424 2228 99 100 199 4 24 13 17 2.3 

DAT0424 2229 96 100 196 4 24 13 29 0.48 

DAT0426 2230 93 96 189 196 4 24 15 53 2.54 0.16 

DAT0426 2231 96 100 196 4 24 16 54 2.6 

DAT0426 2232 98 100 198 4 24 17 54 2.7 

DAT0426 2233 98 100 198 4 24 18 54 2.7 

DAT0426 2234 96 100 196 4 24 19 54 2.6 

DAT0426 2235 97 100 197 4 24 20 54 2.3 

DAT0426 2236 98 100 198 4 24 21 54 2.5 

DAT0426 2237 96 100 196 4 24 22 54 2.5 

DAT0426 2238 96 100 196 4 24 23 54 2.5 

DAT0426 2239 96 100 196 4 25 0 54 2.5 

DAT0426 2240 96 100 196 197 4 25 1 54 2.4 2.b3 

DAT0426 2241 96 100 196 4 25 2 54 2.4 

DAT0426 2242 95 100 195 4 25 3 54 2.4 

DAT0426 2243 95 100 195 4 25 4 54 2.3 

DAT0426 2244 96 100 196 4 25 5 54 2.4 

DAT0426 2245 96 100 196 4 25 6 54 2.4 

DAT0426 2246 97 100 197 4 25 7 54 2.4 

DAT0426 2247 95 100 195 4 25 8 54 2.4 

DAT0426 2248 96 100 196 4 25 9 54 2.5 

DAT0426 2249 97 100 197 4 25 10 54 2.5 

DAT0426 2250 97 100 197 196 4 25 11 54 2.5 2.42 
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Appendix L: Analog Reliability Test Data - Test #2 (Test Period #3) 

Devices Upset I File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 
DAT0426 2251 98 100 198 4 25 12 54 2.6 
DAT0426 2252 98 100 198 4 25 13 54 2.7 
DAT0426 2253 97 100 197 4 25 14 54 2.7 
DAT0426 2254 97 100 197 4 25 15 54 2.7 
DAT0426 2255 97 100 197 4 25 16 54 2.8 
DAT0426 2256 98 100 198 4 25 17 54 2.7 
DAT0426 2257 97 100 197 4 25 18 54 2.6 
DAT0426 2258 96 100 196 4 25 19 54 2.5 
DAT0426 2259 97 100 197 4 25 20 54 2.7 
DAT0426 2260 96 100 196 197 4 25 21 54 2.7 2.67 
DAT0426 2261 96 100 196 4 25 22 54 2.6 
DAT0426 2262 98 100 198 4 25 23 54 2.5 
DAT0426 2263 96 100 196 4 26 0 54 2.5 
DAT0426 2264 97 100 197 4 26 1 54 2.4 
DAT0426 2265 98 100 198 4 26 2 54 2.3 
DAT0426 2266 96 100 196 4 26 3 54 2.2 
DAT0426 2267 96 100 196 4 26 4 54 2.1 
DAT0426 2268 95 100 195 4 26 5 54 2.1 
DAT0426 2269 94 100 194 4 26 6 54 2.2 
DAT0426 2270 97 100 197 196 4 26 7 54 2.2 2.31 
DAT0426 2271 95 100 195 4 26 8 54 2.1 
DAT0426 2272 96 100 196 4 26 9 54 2.1 
DAT0426 2273 98 100 198 4 26 10 54 2.2 
DAT0426 2274 97 100 197 4 26 11 54 2.3 
DAT0426 2275 97 100 197 4 26 12 54 2.4 
DAT0426 2276 97 100 197 4 26 13 54 2.5 
DAT0426 2277 96 99 195 4 26 14 20 1.1 
DAT0429 2278 95 98 193 4 26 15 58 17 
DAT0429 2279 97 100 197 4 26 17 4 2.6 
DAT0429 2280 92 100 192 196 4 26 18 4 2.4 2.33 
DAT0429 2281 95 100 195 4 26 19 4 2.7 
DAT0429 2282 96 100 196 4 26 20 4 2.4 
DAT0429 2283 97 100 197 4 26 21 4 2.3 
DAT0429 2284 97 100 197 4 26 22 4 2.4 
DAT0429 2285 97 100 197 4 26 23 4 2.3 
DAT0429 2286 96 100 196 4 27 0 4 2.3 
DAT0429 2287 97 100 197 4 27 1 4 2.2 
DAT0429 2288 96 100 196 4 27 2 4 2.2 
DAT0429 2289 95 100 195 4 27 3 4 2.2 
DAT0429 2290 98 100 198 196 4 27 4 4 2.4 2.34 
DAT0429 2291 96 100 196 4 27 5 4 2.5 
DAT0429 2292 94 100 194 4 27 6 4 2.6 
DAT0429 2293 94 100 194 4 27 7 4 2.5 
DAT0429 2294 93 100 193 4 27 8 4 2.5 
DAT0429 2295 93 100 193 4 27 9 4 2.5 
DAT0429 2296 96 100 196 4 27 10 4 2.5 
DAT0429 2297 96 100 196 4 27 11 4 2.1 
DAT0429 2298 99 100 199 4 27 12 4 2.2 
DAT0429 2299 96 100 196 4 27 13 4 2.5 
DAT0429 2300 96   |   100 196 195 4 27 14 4 2.6 2.45 
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Appendix L: Analog Reliability Test Data - Test #2 (Test Period #3) 

Devices U )set | File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(1996) Time full ave part Notes 

DAT0429 2301 97 100 197 4 27 15 4 2.7 

DAT0429 2302 96 100 196 4 27 16 4 2.7 

DAT0429 2303 94 100 194 4 27 17 4 2.6 

DAT0429 2304 94 100 194 4 27 18 4 2.6 

DAT0429 2305 94 100 194 4 27 19 4 2.6 

DAT0429 2306 93 100 193 4 27 20 4 2.6 

DAT0429 2307 92 100 192 4 27 21 4 2.6 

DAT0429 2308 93 100 193 4 27 22 4 2.5 

DAT0429 2309 96 100 196 4 27 23 4 2.4 

DAT0429 2310 97 100 197 195 4 28 0 4 2.4 2.57 

DAT0429 2311 96 100 196 4 28 1 4 2.4 

DAT0429 2312 95 100 195 4 28 2 4 2.5 

DAT0429 2313 97 100 197 4 28 3 4 2.6 

DAT0429 2314 95 100 195 4 28 4 4 2.6 

DAT0429 2315 94 100 194 4 28 5 4 2.6 

DAT0429 2316 97 100 197 4 28 6 4 2.7 

DAT0429 2317 93 100 193 4 28 7 4 2.6 

DAT0429 2318 94 100 194 4 28 8 4 2.6 

DAT0429 2319 93 100 193 4 28 9 4 2.6 

DAT0429 2320 95 100 195 195 4 28 10 4 2.6 2.58 

DAT0429 2321 95 100 195 4 28 11 4 2.6 

DAT0429 2322 94 100 194 4 28 12 4 2.5 

DAT0429 2323 96 100 196 4 28 13 4 2.5 

DAT0429 2324 96 100 196 4 28 14 4 2.5 

DAT0429 2325 96 100 196 4 28 15 4 2.6 

DAT0429 2326 96 100 196 4 28 16 4 2.7 

DAT0429 2327 96 100 196 4 28 17 4 2.6 

DAT0429 2328 96 100 196 4 28 18 4 2.6 

DAT0429 2329 96 100 196 4 28 19 4 2.5 

DAT0429 2330 98 100 198 196 4 28 20 4 2.4 2.55 

DAT0429 2331 96 100 196 4 28 21 4 2.3 

DAT0429 2332 98 100 198 4 28 22 4 2.4 

DAT0429 2333 97 100 197 4 28 23 4 2.4 

DAT0429 2334 97 100 197 4 29 0 4 2.4 

DAT0429 2335 99 100 199 4 29 1 4 2.6 

DAT0429 2336 97 100 197 4 29 2 4 2.7 

DAT0429 2337 96 99 195 4 29 3 4 2.7 

DAT0429 2338 98 100 198 4 29 4 4 2.8 

DAT0429 2339 97 100 197 4 29 5 4 2.8 

DAT0429 2340 97 99 196 197 4 29 6 4 2.8 2.59 

DAT0429 2341 97 100 197 4 29 7 4 2.8 

DAT0429 2342 97 100 197 4 29 8 4 2.8 

DAT0429 2343 99 100 199 4 29 9 4 2.8 

DAT0429 2344 99 97 196 4 29 10 0 0.35 
4 
4 
4 
4 
4 

197 4 ,_ 2.8 
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Appendix M: Analog Reliability Test Data - Test #4 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0508 2351 89 90 179 5 6 10 29 U.Ub 4 Min 

DAT0508 2352 95 94 189 5 6 11 29 0.76 

DAT0508 2353 94 94 188 5 6 12 29 0.77 . 

DAT0508 2354 94 94 188 5 6 13 29 0.80 

DAT0508 2355 94 95 189 5 6 14 29 0.74 

DAT0508 2356 93 95 188 5 6 15 26 0.77 

DAT0508 2357 94 95 189 5 6 16 26 0.74 

DAT0508 2358 93 95 188 5 6 17 26 0.74 

DAT0508 2359 95 94 189 5 6 18 26 0.77 

DAT0508 2360 94 95 189 188 5 6 19 26 0.83 0.77 

DAT0508 2361 97 95 192 5 6 20 26 0.82 

DAT0508 2362 97 94 191 5 6 21 26 0.81 

DAT0508 2363 95 95 190 5 6 22 26 0.80 

DAT0508 2364 94 94 188 5 6 23 26 0.80 

DAT0508 2365 95 93 188 5 7 0 26 0.79 

DAT0508 2366 94 96 190 5 7 1 26 0.80 

DAT0508 2367 95 95 190 5 7 2 26 0.80 

DAT0508 2368 95 94 189 5 7 3 26 0.81 

DAT0508 2369 96 95 191 5 7 4 26 0.82 

DAT0508 2370 9? 95 187 190 5 7 5 26 0.82 0.81 

DAT0508 2371 93 94 187 5 7 6 26 0.82 

DAT0508 2372 93 93 186 5 7 7 26 0.82 

DAT0508 2373 93 96 189 5 7 8 26 0.63 Unplugged 

DAT0508 2374 95 94 189 5 7 9 26 0.78 

DAT0508 2375 94 94 188 5 7 10 26 0.80 

DAT0508 2376 94 95 189 5 7 11 26 0.80 

DAT0508 2377 95 96 191 5 7 12 26 0.80 

DAT0508 2378 94 96 190 5 7 13 26 0.81 

DAT0508 2379 93 91 184 5 7 13 35 0.12 Opened 

DAT0508 2380 94 94 188 188 5 7 14 39 0.81 0.81 

DAT0508 2381 93 96 189 5 7 15 39 0.83 

DAT0508 2382 96 96 192 5 7 16 39 0.82 

DAT0508 2383 95 95 190 5 7 17 39 0.82 

DAT0508 2384 94 94 188 5 7 18 39 0.81 

DAT0508 2385 96 96 192 5 7 19 39 0.80 

DAT0508 2386 94 95 189 5 7 20 39 0.79 

DAT0508 2387 94 95 189 5 7 21 39 0.80 

DAT0508 2388 94 96 190 5 7 22 39 0.79 

DAT0508 2389 94 94 188 5 7 23 39 0.80 

DAT0508 2390 94 94 188 190 5 8 0 39 0.80 0.81 

DAT0508 2391 93 95 188 5 8 1 39 0.81 

DAT0508 2392 94 95 189 5 8 2 39 0.81 

DAT0508 2393 95 98 193 5 8 3 39 0.82 

DAT0508 2394 95 96 191 5 8 4 39 0.82 

DAT0508 2395 94 95 189 5 8 5 39 0.82 

DAT0508 2396 95 94 189 5 8 6 39 0.82 

DAT0508 2397 96 96 192 5 8 7 39 0.82 

DAT0508 2398 93 96 189 5 8 8 39 0.83 

DAT0508 2399 94 96 190 5 8 9 39 0.82 

DAT0508 2400 94 97 191 190 5 8 10 39 0.83 0.82 I 
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Appendix M: Analog Reliability Test Data - Test #4 

Devices Upset File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Tota Ave Date(96) Time full ave part Notes 
DAT0508 2401 94 96 190 5 8 11 39 0.83 
DAT0508 2402 94 95 189 5 8 12 39 0.82 
DAT0508 2403 94 93 187 5 8 13 7 0.37 
DAT0510 2404 86 91 177 5 8 15 31 0.05 4 Min 
DAT0510 2405 92 94 186 5 8 16 31 0.65 
DAT0510 2406 93 95 188 5 8 17 31 0.77 
DAT0510 2407 96 93 189 5 8 18 31 0.82 
DAT0510 2408 95 94 189 5 8 19 31 0.81 
DAT0510 2409 94 93 187 5 8 20 31 0.80 
DAT0510 2410 94 95 189 187 5 8 21 31 0.81 0.79 
DAT0510 2411 94 93 187 5 8 22 31 0.81 
DAT0510 2412 94 93 187 5 8 23 31 0.80 
DAT0510 2413 93 96 189 5 9 0 31 0.80 
DAT0510 2414 93 93 186 5 9 1 31 0.80 
DAT0510 2415 94 95 189 5 9 2 31 0.79 
DAT0510 2416 94 95 189 5 9 3 31 0.90 
DAT0510 2417 93 95 188 5 9 4 31 0.79 
DAT0510 2418 94 95 189 5 9 5 31 0.79 
DAT0510 2419 93 94 187 5 9 6 31 0.79 
DAT0510 2420 95 92 187 188 5 9 7 31 0.79 0.81 
DAT0510 2421 94 94 188 5 9 8 31 0.79 
DAT0510 2422 94 95 189 5 9 9 31 0.79 
DAT0510 2423 94 94 188 5 9 10 31 0.80 
DAT0510 2424 94 94 188 5 9 11 31 0.80 
DAT0510 2425 94 93 187 5 9 12 31 0.80 
DAT0510 2426 93 94 187 5 9 13 31 0.82 
DAT0510 2427 94 95 189 5 9 14 31 0.79 
DAT0510 2428 94 95 189 5 9 15 31 0.74 
DAT0510 2429 93 95 188 5 9 16 31 0.68 
DAT0510 2430 92 92 184 188 5 9 17 31 0.67 0.77 
DAT0510 2431 93 96 189 5 9 18 31 0.79 
DAT0510 2432 94 93 187 5 9 19 31 0.83 
DAT0510 2433 95 92 187 5 9 20 31 0.84 
DAT0510 2434 94 94 188 5 9 21 31 0.82 
DAT0510 2435 94 93 187 5 9 22 31 0.81 
DAT0510 2436 94 95 189 5 9 23 31 0.81 
DAT0510 2437 93 94 187 5 10 0 31 0.81 
DAT0510 2438 94 93 187 5 10 1 31 0.81 
DAT0510 2439 93 94 187 5 10 2 31 0.81 
DAT0510 2440 95 91 186 187 5 10 3 31 0.80 0.81 
DAT0510 2441 93 96 189 5 10 4 31 0.81 
DAT0510 2442 92 93 185 5 10 5 31 0.81 
DAT0510 2443 93 94 187 5 10 6 31 0.81 
DAT0510 2444 95 94 189 5 10 7 31 0.82 
DAT0510 2445 94 96 190 5 10 8 31 0.83 
DAT0510 2446 96 92 188 5 10 9 31 0.82 
DAT0510 2447 94 93 187 5 10 10 31 0.82 
DAT0510 2448 94 96 190 5 10 11 31 0.84 
DAT0510 2449 92 95 187 5 10 11 44 0.17 
DAT0513 2450 95 90 185 188 5 10 13 0 0.82 4 Min 
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Appendix M: Analog Reliability Test Data - Test #4 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0513 2451 97 94 191 5 10 14 0 1.07 

DAT0513 2452 96 95 191 5 10 15 0 1.06 

DAT0513 2453 96 96 192 5 10 16 0 1.06 

DAT0513 2454 97 94 191 5 10 17 0 1.00 

DAT0513 2455 96 93 189 5 10 18 0 1.01 

DAT0513 2456 95 92 187 5 10 19 0 0.97 

DAT0513 2457 95 94 189 5 10 20 0 0.88 

DAT0513 2458 95 96 191 5 10 21 0 0.68 

DAT0513 2459 96 92 188 5 10 22 0 0.76 

DAT0513 2460 96 94 190 190 5 10 23 0 0.83 0.9 

DAT0513 2461 96 93 189 5 11 0 0 0.85 

DAT0513 2462 96 93 189 5 11 1 0 0.86 

DAT0513 2463 97 93 190 5 11 2 0 0.86 

DAT0513 2464 95 96 191 5 11 3 0 0.86 

DAT0513 2465 95 93 188 5 11 4 0 0.87 

DAT0513 2466 95 95 190 5 11 5 0 0.87 

DAT0513 2467 97 94 191 5 11 6 0 0.92 

DAT0513 2468 97 93 190 5 11 7 0 0.99 

DAT0513 2469 97 94 191 5 11 8 0 0.99 

DAT0513 2470 97 93 190 190 5 11 9 0 0.90 0.9 

DAT0513 2471 97 94 191 5 11 10 0 0.85 

DAT0513 2472 96 91 187 5 11 11 0 0.96 

DAT0513 2473 97 93 190 5 11 12 0 0.90 

DAT0513 2474 97 93 190 5 11 13 0 0.91 

DAT0513 2475 97 92 189 5 11 14 0 1.00 

DAT0513 2476 98 90 188 5 11 15 0 1.02 

DAT0513 2477 97 93 190 5 11 16 0 0.94 

DAT0513 2478 97 93 190 5 11 17 0 0.93 

DAT0513 2479 96 96 192 5 11 18 0 0.88 

DAT0513 2480 97 93 190 190 5 11 19 0 0.94 0.9 

DAT0513 2481 97 91 188 5 11 20 0 0.96 

DAT0513 2482 97 91 188 5 11 21 0 0.84 

DAT0513 2483 98 94 192 5 11 22 0 0.91 

DAT0513 2484 98 94 192 5 11 23 0 0.89 

DAT0513 2485 96 93 189 5 12 0 0 0.96 

DAT0513 2486 96 92 188 5 12 1 0 0.82 

DAT0513 2487 96 92 188 5 12 2 0 0.94 

DAT0513 2488 96 94 190 5 12 3 0 0.85 

DAT0513 2489 97 92 189 5 12 4 0 0.95 

DAT0513 2490 97 95 192 190 5 12 5 0 0.83 0.9 

DAT0513 2491 96 94 190 5 12 6 0 0.94 

DAT0513 2492 96 92 188 5 12 7 0 0.93 

DAT0513 2493 97 96 193 5 12 8 0 0.94 

DAT0513 2494 96 92 188 5 12 9 0 0.91 

DAT0513 2495 95 92 187 5 12 10 0 1.02 

DAT0513 2496 97 90 187 5 12 11 0 1.04 

DAT0513 2497 97 94 191 5 12 12 0 1.05 

DAT0513 2498 96 92 188 5 12 13 0 1.05 

DAT0513 2499 97 92 189 5 12 14 0 1.03 

DAT0513 2500 97   I   93 190 189 5 12 15 0 1.01 1.0  J 
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Appendix M: Analog Reliability Test Data - Test #4 

Devices Upset File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Tota Ave Date(96) Time full ave part Notes 
DAT0513 2501 97 93 190 5 12 16 0 1.00 
DAT0513 2502 97 92 189 5 12 17 0 1.03 
DAT0513 2503 97 91 188 5 12 18 0 1.00 
DAT0513 2504 98 93 191 5 12 19 0 0.97 
DAT0513 2505 97 91 188 5 12 20 0 1.00 
DAT0513 2506 97 92 189 5 12 21 0 1.00 
DAT0513 2507 96 92 188 5 12 22 0 0.99 
DAT0513 2508 95 95 190 5 12 23 0 0.98 
DAT0513 2509 97 94 191 5 13 0 0 1.02 
DAT0513 2510 96 94 190 189 5 13 1 0 0.98 1.0 
DAT0513 2511 96 93 189 5 13 2 0 0.91 
DAT0513 2512 96 91 187 5 13 3 0 0.94 
DAT0513 2513 96 93 189 5 13 4 0 0.95 
DAT0513 2514 95 92 187 5 13 5 0 0.89 
DAT0513 2515 96 94 190 5 13 6 0 0.88 
DAT0513 2516 96 91 187 5 13 7 0 0.96 
DAT0513 2517 97 93 190 5 13 8 0 0.93 
DAT0513 2518 95 90 185 5 13 8 30 0.46 
DAT0513 2519 95 90 185 5 13 10 44 0.07 
DAT0513 2520 97 92 189 188 5 13 11 44 0.95 0.9 
DAT0513 2521 97 92 189 5 13 12 44 1.06 
DAT0513 2522 97 97 194 5 13 13 44 1.06 
DAT0513 2523 97 92 189 5 13 14 44 1.03 
DAT0513 2524 97 92 189 5 13 15 44 1.07 
DAT0513 2525 97 92 189 5 13 16 44 1.03 
DAT0513 2526 97 91 188 5 13 17 44 0.97 
DAT0513 2527 97 93 190 5 13 18 44 0.94 
DAT0513 2528 96 93 189 5 13 19 44 0.95 
DAT0513 2529 97 92 189 5 13 20 44 0.91 
DAT0513 2530 97 93 190 190 5 13 21 44 0.88 1.0 
DAT0513 2531 97 94 191 5 13 22 44 0.90 
DAT0513 2532 97 91 188 5 13 23 44 0.93 
DAT0513 2533 96 96 192 5 14 0 44 0.90 
DAT0513 2534 96 96 192 5 14 1 44 0.88 
DAT0513 2535 97 94 191 5 14 2 44 0.88 
DAT0513 2536 96 92 188 5 14 3 44 0.95 
DAT0513 2537 97 94 191 5 14 4 44 0.90 
DAT0513 2538 97 92 189 5 14 5 44 0.93 
DAT0513 2539 95 92 187 5 14 6 44 0.98 
DAT0513 2540 97 93 190 190 5 14 7 44 0.89 0.9 
DAT0513 2541 96 95 191 5 14 8 44 0.92 
DAT0513 2542 97 94 191 5 14 9 44 0.95 
DAT0513 2543 97 93 190 5 14 10 44 0.91 
DAT0513 2544 97 94 191 5 14 11 44 0.91 
DAT0513 2545 97 95 192 5 14 12 44 1.01 
DAT0513 2546 97 92 189 5 14 13 44 1.01 
DAT0513 2547 96 93 189 5 14 14 44 1.03 
DAT0513 2548 97 90 187 5 14 15 44 1.03 
DAT0513 2549 96 91 187 5 14 16 44 1.06 
DAT0513 2550 96 93 189 190 5 14 17 44 1.07 1.0 
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Appendix M: Analog Reliability Test Data - Test #4 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0515 2551 97 94 191 5 14 18 44 1.05 

DAT0515 2552 97 91 188 5 14 19 44 0.98 

DAT0515 2553 97 91 188 5 14 20 44 0.73 

DAT0515 2554 96 93 189 5 14 21 44 0.72 

DAT0515 2555 97 91 188 5 14 22 44 0.76 

DAT0515 2556 97 91 188 5 14 23 44 0.78 

DAT0515 2557 97 91 188 5 15 0 44 0.80 

DAT0515 2558 96 92 188 5 15 1 44 0.81 

DAT0515 2559 97 92 189 5 15 2 44 0.82 

DAT0515 2560 96 93 189 189 5 15 3 44 0.83 0.8 

DAT0515 2561 97 91 188 5 15 4 44 0.84 

DAT0515 2562 96 93 189 5 15 5 44 0.87 

DAT0515 2563 98 94 192 5 15 6 44 0.88 

DAT0515 2564 98 93 191 5 15 7 44 0.91 

DAT0515 2565 99 91 190 5 15 8 44 0.93 

DAT0515 2566 98 95 193 5 15 9 44 0.88 

DAT0515 2567 98 94 192 5 15 10 44 0.96 

DAT0515 2568 98 95 193 5 15 11 44 0.98 

DAT0515 2569 98 94 192 5 15 12 44 1.00 

DAT0515 2570 98 93 191 191 5 15 13 44 1.01 0.9 

DAT0515 2571 97 91 188 5 15 14 4 0.33 

DAT0517 2572 97 90 187 5 15 14 42 0.07 4 Min 

DAT0517 2573 98 93 191 5 15 15 42 0.84 

DAT0517 2574 98 92 190 5 15 16 42 1.03 

DAT0517 2575 98 91 189 5 15 17 42 1.05 

DAT0517 2576 98 93 191 5 15 18 42 1.06 

DAT0517 2577 98 95 193 5 15 19 42 1.02 

DAT0517 2578 98 93 191 5 15 20 42 0.93 

DAT0517 2579 98 94 192 5 15 21 42 0.84 

DAT0517 2580 97 93 190 190 5 15 22 42 0.97 1.0 

DAT0517 2581 97 93 190 5 15 23 42 0.99 

DAT0517 2582 96 92 188 5 16 0 42 1.00 

DAT0517 2583 96 93 189 5 16 1 42 1.00 

DAT0517 2584 95 93 188 5 16 2 42 1.00 

DAT0517 2585 96 90 186 5 16 3 42 1.00 

DAT0517 2586 96 96 192 5 16 4 42 1.00 

DAT0517 2587 97 93 190 5 16 5 42 1.00 

DAT0517 2588 97 93 190 5 16 6 42 1.00 

DAT0517 2589 96 92 188 5 16 7 42 1.00 

DAT0517 2590 95 92 187 189 5 16 8 42 1.01 1.0 

DAT0517 2591 97 94 191 5 16 9 42 0.94 

DAT0517 2592 97 93 190 5 16 10 42 0.91 

DAT0517 2593 98 93 191 5 16 11 42 0.93 

DAT0517 2594 98 94 192 5 16 12 42 0.94 

DAT0517 2595 98 93 191 5 16 13 42 1.04 

DAT0517 2596 98 92 190 5 16 14 42 1.07 

DAT0517 2597 98 92 190 5 16 15 42 1.09 

DAT0517 2598 98 93 191 5 16 16 42 1.10 

DAT0517 2599 98 93 191 5 16 17 42 1.09 

DAT0517 2600 98 92 190 191 5 16 18 42 1.09 1.0 
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Appendix M: Analog Reliability Test Data - Test #4 

Devices Upset I File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT0517 2601 97 94 191 5 16 19 42 1.08 
DAT0517 2602 98 92 190 5 16 20 42 1.04 
DAT0517 2603 98 96 194 5 16 21 42 0.88 
DAT0517 2604 98 93 191 5 16 22 42 0.97 
DAT0517 2605 97 93 190 5 16 23 42 0.91 
DAT0517 2606 98 93 191 5 17 0 42 0.89 
DAT0517 2607 98 92 190 5 17 1 42 0.98 
DAT0517 2608 98 93 191 5 17 2 42 1.00 
DAT0517 2609 98 93 191 5 17 3 42 1.00 
DAT0517 2610 98 94 192 191 5 17 4 42 1.00 0.98 
DAT0517 2611 96 95 191 5 17 5 42 0.99 
DAT0517 2612 97 92 189 5 17 6 42 1.00 
DAT0517 2613 97 95 192 5 17 7 42 1.00 
DAT0517 2614 96 96 192 5 17 8 42 0.94 
DAT0517 2615 98 93 191 5 17 9 42 0.89 
DAT0517 2616 98 91 189 5 17 10 24 0.62 
DAT0520 2617 96 92 188 5 17 11 47 0.85 4 Min 
DAT0520 2618 98 94 192 5 17 12 47 1.00 
DAT0520 2619 97 91 188 5 17 13 47 0.95 
DAT0520 2620 98 91 189 190 5 17 14 47 0.93 0.96 
DAT0520 2621 98 91 189 5 17 15 47 1.00 
DAT0520 2622 98 96 194 5 17 16 47 1.05 
DAT0520 2623 97 93 190 5 17 17 47 0.93 
DAT0520 2624 98 93 191 5 17 18 47 0.96 
DAT0520 2625 97 92 189 5 17 19 47 0.95 
DAT0520 2626 98 92 190 5 17 20 47 1.02 
DAT0520 2627 97 92 189 5 17 21 47 1.02 
DAT0520 2628 98 93 191 5 17 22 47 1.02 
DAT0520 2629 96 90 186 5 17 23 47 1.02 
DAT0520 2630 96 92 188 190 5 18 0 47 1.02 1 
DAT0520 2631 98 92 190 5 18 1 47 1.02 
DAT0520 2632 98 93 191 5 18 2 47 1.01 
DAT0520 2633 98 92 190 5 18 3 47 1.01 
DAT0520 2634 98 92 190 5 18 4 47 1.00 
DAT0520 2635 97 92 189 5 18 5 47 1.01 
DAT0520 2636 98 93 191 5 18 6 47 1.01 
DAT0520 2637 98 96 194 5 18 7 47 1.01 
DAT0520 2638 97 93 190 5 18 8 47 1.02 
DAT0520 2639 98 91 189 5 18 9 47 0.94 
DAT0520 2640 98 92 190 190 5 18 10 47 0.96 1 
DAT0520 2641 95 93 188 5 18 11 47 0.90 
DAT0520 2642 96 95 191 5 18 12 47 0.89 
DAT0520 2643 96 92 188 5 18 13 47 0.97 
DAT0520 2644 96 95 191 5 18 14 47 0.96 
DAT0520 2645 96 93 189 5 18 15 47 0.91 
DAT0520 2646 97 91 188 5 18 16 47 0.98 
DAT0520 2647 97 93 190 5 18 17 47 0.91 
DAT0520 2648 97 93 190 5 18 18 47 0.98 
DAT0520 2649 95 92 187 5 18 19 47 1.00 
DAT0520 2650 97 | 93 190 189 5 18 20 47 1.00 0.95 
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Appendix M: Analog Reliability Test Data - Test #4 

Devices Upset I | File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0520 2651 96 93 189 5 18 21 47 0.99 

DAT0520 2652 96 92 188 5 18 22 47 1.00 

DAT0520 2653 96 91 187 5 18 23 47 1.00 

DAT0520 2654 96 93 189 5 19 0 47 0.99 

DAT0520 2655 95 93 188 5 19 1 47 1.00 

DAT0520 2656 97 95 192 5 19 2 47 0.99 

DAT0520 2657 98 93 191 5 19 3 47 1.00 

DAT0520 2658 97 92 189 5 19 4 47 1.00 

DAT0520 2659 98 93 191 5 19 5 47 1.00 

DAT0520 2660 97 94 191 190 5 19 6 47 1.00 1 

DAT0520 2661 98 92 190 5 19 7 47 1.00 

DAT0520 2662 97 93 190 5 19 8 47 1.00 

DAT0520 2663 97 92 189 5 19 9 47 1.00 

DAT0520 2664 98 92 190 5 19 10 47 0.92 

DAT0520 2665 98 92 190 5 19 11 47 1.00 

DAT0520 2666 98 95 193 5 19 12 47 0.92 

DAT0520 2667 98 93 191 5 19 13 47 0.94 

DAT0520 2668 98 93 191 5 19 14 47 1.04 

DAT0520 2669 97 93 190 5 19 15 47 1.00 

DAT0520 2670 98 93 191 191 5 19 16 47 1.01 0.98 

DAT0520 2671 98 93 191 5 19 17 47 1.06 

DAT0520 2672 98 94 192 5 19 18 47 1.01 

DAT0520 2673 98 92 190 5 19 19 47 0.92 

DAT0520 2674 98 92 190 5 19 20 47 1.00 

DAT0520 2675 97 93 190 5 19 21 47 0.99 

DAT0520 2676 98 91 189 5 19 22 47 0.98 

DAT0520 2677 98 94 192 5 19 23 47 0.99 

DAT0520 2678 98 92 190 5 20 0 47 0.98 

DAT0520 2679 98 91 189 5 20 1 47 0.99 

DAT0520 2680 98 93 191 190 5 20 2 47 0.99 0.99 

DAT0520 2681 98 92 190 5 20 3 47 0.99 

DAT0520 2682 97 93 190 5 20 4 47 0.99 

DAT0520 2683 97 91 188 5 20 5 47 1.00 

DAT0520 2684 97 93 190 5 20 6 47 0.99 

DAT0520 2685 98 91 189 5 20 7 47 1.00 

DAT0520 2686 98 94 192 5 20 8 28 0.68 

DAT0524 2687 94 90 184 5 20 10 49 0.0/ 4 Min 

DAT0524 2688 98 93 191 5 20 11 49 0.96 

DAT0524 2689 98 93 191 5 20 12 49 0.99 

DAT0524 2690 98 95 193 190 5 20 13 49 0.99 0.99 

DAT0524 2691 98 92 190 5 20 14 49 1.07 

DAT0524 2692 98 94 192 5 20 15 49 1.08 

DAT0524 2693 98 92 190 5 20 16 49 1.09 

DAT0524 2694 98 92 190 5 20 17 49 1.08 

DAT0524 2695 98 94 192 5 20 18 49 1.08 

DAT0524 2696 98 92 190 5 20 19 49 0.97 

DAT0524 2697 98 92 190 5 20 20 49 0.96 

DAT0524 2698 98 93 191 5 20 21 49 1.00 

DAT0524 2699 98 93 191 5 20 22 49 1.00 

DAT0524 2700 98 92 190 191 5 20 23 49 1.00 1.03   
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Appendix M: Analog Reliability Test Data - Test #4 

Devices Upset I File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Tota Ave Date(96) Time full ave part Notes 
DAT0524 2701 97 92 189 5 21 0 49 1.01 
DAT0524 2702 97 93 190 5 21 1 49 1.00 
DAT0524 2703 97 92 189 5 21 2 49 1.01 
DAT0524 2704 96 94 190 5 21 3 49 1.01 
DAT0524 2705 98 93 191 5 21 4 49 1.01 
DAT0524 2706 98 94 192 5 21 5 49 1.01 
DAT0524 2707 97 93 190 5 21 6 49 1.01 
DAT0524 2708 96 92 188 5 21 7 49 1.00 
DAT0524 2709 98 95 193 5 21 8 49 1.01 
DAT0524 2710 98 94 192 190 5 21 9 49 1.02 1.01 
DAT0524 2711 98 94 192 5 21 10 49 1.03 
DAT0524 2712 98 93 191 5 21 11 49 1.03 
DAT0524 2713 98 92 190 5 21 12 49 1.03 
DAT0524 2714 97 93 190 5 21 13 49 1.02 
DAT0524 2715 98 93 191 5 21 14 49 1.01 
DAT0524 2716 97 92 189 5 21 15 49 1.02 
DAT0524 2717 97 92 189 5 21 16 49 1.01 
DAT0524 2718 98 91 189 5 21 17 49 1.02 
DAT0524 2719 98 93 191 5 21 18 49 1.02 
DAT0524 2720 98 92 190 190 5 21 19 49 1.02 1.02 
DAT0524 2721 98 90 188 5 21 20 49 1.02 
DAT0524 2722 98 93 191 5 21 21 49 1.02 
DAT0524 2723 98 93 191 5 21 22 49 1.02 
DAT0524 2724 97 93 190 5 21 23 49 1.01 
DAT0524 2725 98 94 192 5 22 0 49 1.01 
DAT0524 2726 98 92 190 5 22 1 49 1.02 
DAT0524 2727 98 95 193 5 22 2 49 1.02 
DAT0524 2728 97 92 189 5 22 3 49 1.02 
DAT0524 2729 98 93 191 5 22 4 49 1.02 
DAT0524 2730 98 92 190 191 5 22 5 49 1.02 1.02 
DAT0524 2731 98 93 191 5 22 6 49 1.01 
DAT0524 2732 98 92 190 5 22 7 49 1.01 
DAT0524 2733 98 92 190 5 22 8 49 1.02 
DAT0524 2734 98 93 191 5 22 9 49 1.02 
DAT0524 2735 98 91 189 5 22 10 49 1.03 
DAT0524 2736 98 91 189 5 22 11 49 1.00 
DAT0524 2737 98 93 191 5 22 12 49 0.98 
DAT0524 2738 98 94 192 5 22 13 49 0.97 
DAT0524 2739 97 93 190 5 22 14 49 1.06 
DAT0524 2740 98 92 190 190 5 22 15 49 1.09 1.02 
DAT0524 2741 98 92 190 5 22 16 49 1.10 
DAT0524 2742 98 90 188 5 22 17 49 1.04 
DAT0524 2743 98 93 191 5 22 18 49 0.92 
DAT0524 2744 98 92 190 5 22 19 49 1.02 
DAT0524 2745 98 93 191 5 22 20 49 0.91 
DAT0524 2746 98 92 190 5 22 21 49 0.99 
DAT0524 2747 97 94 191 5 22 22 49 0.99 
DAT0524 2748 96 92 188 5 22 23 49 1.01 
DAT0524 2749 97 92 189 5 23 0 49 1.02 
DAT0524 2750 96 93 189 190 5 23 1 49 1.03 1 
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Appendix M: Analog Reliability Test Data - Test #4 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0524 2751 96 92 188 5 23 2 49 1.03 

DAT0524 2752 97 93 190 5 23 3 49 1.02 

DAT0524 2753 97 91 188 5 23 4 49 1.03 

DAT0524 2754 96 92 188 5 23 5 49 1.03 

DAT0524 2755 97 94 191 5 23 6 49 1.03 

DAT0524 2756 98 94 192 5 23 7 49 1.03 

DAT0524 2757 98 92 190 5 23 8 49 1.01 

DAT0524 2758 98 92 190 5 23 9 49 1.02 

DAT0524 2759 98 93 191 5 23 10 49 1.04 

DAT0524 2760 98 92 190 190 5 23 11 49 1.03 1.03 

DAT0524 2761 98 95 193 5 23 12 49 0.97 

DAT0524 2762 98 95 193 5 23 13 49 0.98 

DAT0524 2763 98 92 190 5 23 14 49 1.05 

DAT0524 2764 98 96 194 5 23 15 49 1.12 

DAT0524 2765 98 92 190 5 23 16 49 1.13 

DAT0524 2766 98 93 191 5 23 17 49 1.14 

DAT0524 2767 98 96 194 5 23 18 49 1.15 

DAT0524 2768 98 94 192 5 23 19 49 1.12 

DAT0524 2769 98 92 190 5 23 20 49 0.96 

DAT0524 2770 98 91 189 192 5 23 21 49 1.00 1.06 

DAT0524 2771 98 93 191 5 23 22 49 1.04 

DAT0524 2772 97 92 189 5 23 23 49 1.04 

DAT0524 2773 98 93 191 5 24 0 49 1.04 

DAT0524 2774 97 91 188 5 24 1 49 1.04 

DAT0524 2775 97 92 189 5 24 2 49 1.03 

DAT0524 2776 97 91 188 5 24 3 49 1.03 

DAT0524 2777 98 92 190 5 24 4 49 1.03 

DAT0524 2778 98 92 190 5 24 5 49 1.03 

DAT0524 2779 98 93 191 5 24 6 49 1.03 

DAT0524 2780 98 91 189 190 5 24 7 12 1.03 0.4 

DAT0528 2781 96 89 185 5 24 10 12 0.07 4 Min 

DAT0528 2782 98 93 191 5 24 11 23 1.03 

DAT0528 2783 98 92 190 5 24 12 23 0.99 

DAT0528 2784 98 93 191 5 24 13 23 1.09 

DAT0528 2785 98 93 191 5 24 14 23 1.12 

DAT0528 2786 98 95 193 5 24 15 23 1.14 

DAT0528 2787 98 93 191 5 24 16 23 1.13 

DAT0528 2788 98 93 191 5 24 17 23 1.14 

DAT0528 2789 98 94 192 5 24 18 23 1.13 

DAT0528 2790 98 94 192 191 5 24 19 23 1.13 1.1 

DAT0528 2791 98 94 192 5 24 20 23 1.13 

DAT0528 2792 98 95 193 5 24 21 23 1.07 

DAT0528 2793 98 92 190 5 24 22 23 1.03 

DAT0528 2794 98 91 189 5 24 23 23 0.93 

DAT0528 2795 98 94 192 5 25 0 23 0.95 

DAT0528 2796 98 92 190 5 25 1 23 1.02 

DAT0528 2797 98 91 189 5 25 2 23 1.04 

DAT0528 2798 97 91 188 5 25 3 23 1.04 

DAT0528 2799 98 93 191 5 25 4 23 1.03 

DAT0528 2800 98 92 190 190 5 25 5 23 1.03 1.03   
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Appendix M: Analog Reliability Test Data - Test #4 

Devices Upset I I File size (Mb) 
Stored in: Test* Bd#1 Bd#2 ! Tota I Ave Date(96) Time full ave part Notes 
DAT0528 2801 96 95 191 5 25 6 23 1.03 
DAT0528 2802 96 95 191 5 25 7 23 1.03 
DAT0528 2803 98 92 190 5 25 8 23 0.97 
DAT0528 2804 97 91 188 5 25 9 23 0.98 
DAT0528 2805 98 93 191 5 25 10 23 0.94 
DAT0528 2806 98 93 191 5 25 11 23 0.98 
DAT0528 2807 98 93 191 5 25 12 23 1.05 
DAT0528 2808 98 93 191 5 25 13 23 1.08 
DAT0528 2809 98 93 191 5 25 14 23 1.10 
DAT0528 2810 98 93 191 191 5 25 15 23 1.10 1.03 
DAT0528 2811 98 95 193 5 25 16 23 1.10 
DAT0528 2812 98 94 192 5 25 17 23 1.11 
DAT0528 2813 98 93 191 5 25 . 18 23 1.11 
DAT0528 2814 98 94 192 5 25 19 23 1.11 
DAT0528 2815 98 94 192 5 25 20 23 1.09 
DAT0528 2816 98 93 191 5 25 21 23 1.05 
DAT0528 2817 97 93 190 5 25 22 23 0.92 
DAT0528 2818 97 95 192 5 25 23 23 0.99 
DAT0528 2819 98 93 191 5 26 0 23 0.92 
DAT0528 2820 98 92 190 191 5 26 1 23 1.02 1.04 
DAT0528 2821 98 92 190 5 26 2 23 1.02 
DAT0528 2822 97 93 190 5 26 3 23 1.01 
DAT0528 2823 96 93 189 5 26 4 23 1.01 
DAT0528 2824 97 93 190 5 26 5 23 1.02 
DAT0528 2825 98 93 191 5 26 6 23 1.01 
DAT0528 2826 97 94 191 5 26 7 23 1.01 
DAT0528 2827 97 91 188 5 26 8 23 0.94 
DAT0528 2828 98 92 190 5 26 9 23 1.00 
DAT0528 2829 97 93 190 5 26 10 23 0.93 
DAT0528 2830 98 92 190 190 5 26 11 23 0.98 0.99 
DAT0528 2831 98 92 190 5 26 12 23 1.02 
DAT0528 2832 98 94 192 5 26 13 23 1.08 
DAT0528 2833 98 93 191 5 26 14 23 1.11 
DAT0528 2834 98 93 191 5 26 15 23 1.13 
DAT0528 2835 98 93 191 5 26 16 23 1.13 
DAT0528 2836 98 92 190 5 26 17 23 1.13 
DAT0528 2837 98 92 190 5 26 18 23 1.13 
DAT0528 2838 98 91 189 5 26 19 23 1.13 
DAT0528 2839 98 93 191 5 26 20 23 1.12 
DAT0528 2840 98 93 191 191 5 26 21 23 1.02 1.1 
DAT0528 2841 98 93 191 5 26 22 23 1.04 
DAT0528 2842 98 93 191 5 26 23 23 0.94 
DAT0528 2843 98 91 189 5 27 0 23 1.04 
DAT0528 2844 98 92 190 5 27 1 23 1.05 
DAT0528 2845 98 91 189 5 27 2 23 1.04 
DAT0528 2846 97 93 190 5 27 3 23 1.04 
DAT0528 2847 98 93 191 5 27 4 23 1.05 
DAT0528 2848 98 94 192 5 27 5 23 1.05 
DAT0528 2849 98 92 190 5 27 6 23 1.05 
DAT0528 2850 98 92 190 190 5 27 7 23 1.05 1.04 
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Appendix M: Analog Reliability Test Data - Test #4 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0528 2851 98 91 189 5 27 8 23 1.04 

DAT0528 2852 98 93 191 5 27 9 23 0.98 

DAT0528 2853 98 91 189 5 27 10 23 1.04 

DAT0528 2854 98 91 189 5 27 11 23 0.97 

DAT0528 2855 98 93 191 5 27 12 23 1.02 

DAT0528 2856 98 93 191 5 27 13 23 0.98 

DAT0528 2857 98 92 190 5 27 14 23 1.05 

DAT0528 2858 98 92 190 5 27 15 23 1.10 

DAT0528 2859 98 92 190 5 27 16 23 1.13 

DAT0528 2860 98 96 194 190 5 27 17 23 1.14 1.05 

DAT0528 2861 98 92 190 5 27 18 23 1.13 

DAT0528 2862 98 90 188 5 27 19 23 1.08 

DAT0528 2863 98 92 190 5 27 20 23 0.98 

DAT0528 2864 97 93 190 5 27 21 23 0.94 

DAT0528 2865 98 92 190 5 27 22 23 1.04 

DAT0528 2866 98 92 190 5 27 23 23 1.05 

DAT0528 2867 98 92 190 5 28 0 23 1.06 

DAT0528 2868 98 93 191 5 28 1 23 1.06 

DAT0528 2869 98 94 192 5 28 2 23 1.06 

DAT0528 2870 98 94 192 190 5 28 3 23 1.06 1.05 

DAT0528 2871 98 91 189 5 28 4 23 1.06 

DAT0528 2872 97 92 189 5 28 5 23 1.07 

DAT0528 2873 98 93 191 5 28 6 23 1.07 

DAT0528 2874 97 94 191 5 28 7 23 1.07 

DAT0528 2875 98 92 190 5 28 8 23 1.05 

DAT0529 2876 95 89 184 5 28 10 48 0.08 4 Min 

DAT0529 2877 98 92 190 5 28 11 48 0.83 

DAT0529 2878 0 1 1 5 28 12 48 0.10 Amp off 

DAT0529 2879 0 0 0 5 28 13 48 0.10 Amp off 

DAT0529 2880 0 0 0 133 5 28 14 48 1.03 0.10 Amp off 

DAT0529 2881 0 0 0 5 28 15 48 0.10 Amp off 

DAT0529 2882 0 0 0 5 28 16 48 0.10 Amp off 

DAT0529 2883 0 0 0 5 28 17 48 0.10 Amp off 

DAT0529 2884 0 0 0 5 28 18 48 0.10 Amp off 

DAT0529 2885 0 0 0 5 28 19 48 0.10 Amp off 

DAT0529 2886 0 0 0 5 28 20 48 0.10 Amp off 

DAT0529 2887 0 0 0 5 28 21 48 0.10 Amp off 

DAT0529 2888 0 0 0 5 28 22 48 0.10 Amp off 

DAT0529 2889 0 0 0 5 28 23 48 0.10 Amp off 

DAT0529 2890 0 1 1 0.1 5 28 24 48 0 0.10 Amp off 

DAT0529 2891 0 1 1 5 28 25 48 0.10 Amp off 

DAT0529 2892 0 2 2 5 28 26 48 0.11 Amp off 

DAT0529 2893 0 2 2 5 28 27 48 0.10 Amp off 

DAT0529 2894 0 1 1 5 28 28 48 0.11 Amp off 

DAT0529 2895 0 1 1 5 28 29 48 0.13 Amp off 

DAT0529 2896 0 2 2 5 28 30 48 0.11 Amp off 

DAT0529 2897 0 2 2 5 28 31 48 0.11 Amp off 

DAT0529 2898 0 2 2 5 28 32 48 0.11 Amp off 

DAT0529 2899 0 2 2 5 28 33 48 0.1U Amp off 

DAT0529 2900 0 1 1 1.6 5 28 34 48 0 0.10 Amp off 
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Appendix M: Analog Reliability Test Data - Test #4 

Devices Upset I I File size (Mb) 
Stored in: Test* Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT0529 2901 72 53 125 5 29 11 46 0.10 end 
DAT0603 2902 95 89 184 5 29 12 5 0.09 4 Min 
DAT0603 2903 98 93 191 5 29 13 7 0.96 
DAT0603 2904 97 93 190 5 29 14 7 0.95 
DAT0603 2905 98 94 192 5 29 15 7 1.06 
DAT0603 2906 98 93 191 5 29 16 7 1.08 
DAT0603 2907 98 93 191 5 29 17 7 1.07 
DAT0603 2908 98 92 190 5 29 18 7 1.07 
DAT0603 2909 98 97 195 5 29 19 7 1.08 
DAT0603 2910 98 92 190 184 5 29 20 7 1.06 1.04 
DAT0603 2911 97 95 192 5 29 21 7 0.93 
DAT0603 2912 97 94 191 5 29 22 7 1.01 
DAT0603 2913 98 94 192 5 29 23 7 1.01 
DAT0603 2914 98 93 191 5 30 0 7 1.02 
DAT0603 2915 97 95 192 5 30 1 7 1.02 
DAT0603 2916 97 94 191 5 30 2 7 1.02 
DAT0603 2917 97 92 189 5 30 3 7 1.02 
DAT0603 2918 97 92 189 5 30 4 7 1.02 
DAT0603 2919 96 93 189 5 30 5 7 1.02 
DAT0603 2920 98 92 190 191 5 30 6 7 1.02 1.01 
DAT0603 2921 97 92 189 5 30 7 7 1.03 
DAT0603 2922 96 93 189 5 30 8 7 1.03 
DAT0603 2923 97 91 188 5 30 9 7 1.03 
DAT0603 2924 97 93 190 5 30 10 7 0.99 
DAT0603 2925 97 92 189 5 30 11 7 0.99 
DAT0603 2926 97 91 188 5 30 12 7 0.96 
DAT0603 2927 98 94 192 5 30 13 7 0.99 
DAT0603 2928 98 94 192 5 30 14 7 1.08 
DAT0603 2929 98 93 191 5 30 15 7 1.09 
DAT0603 2930 98 94 192 190 5 30 16 7 1.10 1.03 
DAT0603 2931 97 91 188 5 30 17 7 1.07 
DAT0603 2932 98 92 190 5 30 18 7 1.08 
DAT0603 2933 98 91 189 5 30 19 7 1.07 
DAT0603 2934 98 93 191 5 30 20 7 1.03 
DAT0603 2935 97 94 191 5 30 21 7 0.94 
DAT0603 2936 98 93 191 5 30 22 7 0.96 
DAT0603 2937 98 90 188 5 30 23 7 1.02 
DAT0603 2938 98 95 193 5 31 0 7 1.04 
DAT0603 2939 98 92 190 5 31 1 7 1.03 
DAT0603 2940 97 95 192 190 5 31 2 7 1.00 1.02 
DAT0603 2941 96 94 190 5 31 3 7 0.97 
DAT0603 2942 98 91 189 5 31 4 7 1.02 
DAT0603 2943 97 93 190 5 31 5 7 1.03 
DAT0603 2944 98 93 191 5 31 6 7 1.04 
DAT0603 2945 97 93 190 5 31 7 7 1.05 
DAT0603 2946 97 93 190 5 31 8 7 1.05 
DAT0603 2947 97 91 188 5 31 9 7 1.05 
DAT0603 2948 98 94 192 5 31 10 7 1.02 
DAT0603 2949 97 93 190 5 31 11 7 0.96 
DAT0603 2950 98 90 188 190 5 31 12 7 0.95 1.01 
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Appendix M: Analog Reliability Test Data - Test #4 

Devices Upset I File size (Mb) 

Stored in: Test* Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0603 2951 98 92 190 5 31 13 7 1.04 

DAT0603 2952 98 97 195 5 31 14 7 1.10 

DAT0603 2953 98 93 191 5 31 15 7 1.11 

DAT0603 2954 98 92 190 5 31 16 7 1.12 

DAT0603 2955 98 94 192 5 31 17 7 1.14 

DAT0603 2956 98 96 194 5 31 18 7 1.14 

DAT0603 2957 98 94 192 5 31 19 7 1.13 

DAT0603 2958 98 93 191 5 31 20 7 1.14 

DAT0603 2959 98 94 192 5 31 21 7 1.12 

DAT0603 2960 98 92 190 192 5 31 22 7 1.08 1.11 

DAT0603 2961 98 91 189 5 31 23 7 1.03 

DAT0603 2962 98 93 191 6 1 0 7 1.01 

DAT0603 2963 98 93 191 6 1 1 7 1.02 

DAT0603 2964 98 93 191 6 1 2 7 0.97 

DAT0603 2965 98 94 192 6 1 3 7 0.99 

DAT0603 2966 98 95 193 6 1 4 7 1.03 

DAT0603 2967 98 95 193 6 1 5 7 1.06 

DAT0603 2968 98 93 191 6 1 6 7 1.06 

DAT0603 2969 97 92 189 6 1 7 7 0.98 

DAT0603 2970 97 94 191 191 6 1 8 7 1.04 1.02 

DAT0603 2971 98 92 190 6 1 9 7 0.99 

DAT0603 2972 98 93 191 6 1 10 7 1.00 

DAT0603 2973 98 91 189 6 1 11 7 1.08 

DAT0603 2974 98 94 192 6 1 12 7 1.11 

DAT0603 2975 98 93 191 6 1 13 7 1.12 

DAT0603 2976 98 92 190 6 1 14 7 1.13 

DAT0603 2977 98 92 190 6 1 15 7 1.13 

DAT0603 2978 98 93 191 6 1 16 7 1.14 

DAT0603 2979 98 92 190 6 1 17 7 1.13 

DAT0603 2980 98 93 191 191 6 1 18 7 1.14 1.1 

DAT0603 2981 98 96 194 6 1 19 7 1.14 

DAT0603 2982 98 93 191 6 1 20 7 1.14 

DAT0603 2983 97 97 194 6 1 21 7 1.13 

DAT0603 2984 97 92 189 6 1 22 7 1.12 

DAT0603 2985 96 95 191 6 1 23 7 1.10 

DAT0603 2986 97 95 192 6 2 0 7 1.07 

DAT0603 2987 97 93 190 6 2 1 7 1.03 

DAT0603 2988 97 91 188 6 2 2 7 0.97 

DAT0603 2989 97 93 190 6 2 3 7 0.93 

DAT0603 2990 97 93 190 191 6 2 4 7 0.94 1.06 

DAT0603 2991 98 93 191 6 2 5 7 1.00 

DAT0603 2992 97 92 189 6 2 6 7 0.94 

DAT0603 2993 98 93 191 6 2 7 7 0.95 

DAT0603 2994 97 93 190 6 2 8 7 0.94 

DAT0603 2995 97 93 190 6 2 9 7 0.97 

DAT0603 2996 98 95 193 6 2 10 7 0.97 

DAT0603 2997 97 91 188 6 2 11 7 1.05 

DAT0603 2998 97 93 190 6 2 12 7 1.08 

DAT0603 2999 98 93 191 6 2 13 7 1.09 

DAT0603 3000 98 92   | 190 190 6 2 14 7 1.11 1.01 J 1 
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Appendix M: Analog Reliability Test Data - Test #4 

Devices Upset I File size (Mb) 1  

Stored in: Test* Bd#1 Bd#2 Tota Ave Date(96) Time full ave part Notes 
DAT0603 3001 99 92 191 6 2 15 7 1.10 
DAT0603 3002 97 94 191 6 2 16 7 1.12 
DAT0603 3003 98 93 191 6 2 17 7 1.12 
DAT0603 3004 97 92 189 6 2 18 7 1.12 
DAT0603 3005 97 94 191 6 2 19 7 1.12 
DAT0603 3006 97 93 190 6 2 20 7 1.12 
DAT0603 3007 97 92 189 6 2 21 7 1.12 
DAT0603 3008 97 93 190 6 2 22 7 1.09 
DAT0603 3009 97 92 189 6 2 23 7 1.04 
DAT0603 3010 97 91 188 190 6 3 0 7 1.00 1.1 
DAT0603 3011 96 91 187 6 3 1 7 0.99 
DAT0603 3012 97 93 190 6 3 2 7 0.97 
DAT0603 3013 97 92 189 6 3 3 7 0.96 
DAT0603 3014 97 95 192 6 3 4 7 0.93 
DAT0603 3015 97 92 189 6 3 5 7 0.91 
DAT0603 3016 97 94 191 6 3 6 7 0.94 
DAT0603 3017 97 93 190 6 3 7 7 0.93 
DAT0603 3018 96 94 190 6 3 8 7 0.95 
DAT0603 3019 94 91 185 6 3 8 26 0.31 
DAT0605 3020 96 90 186 189 6 3 11 30 0.95 0.07 4 Min 
DAT0605 3021 97 93 190 6 3 12 30 1.00 
DAT0605 3022 97 92 189 6 3 13 30 1.06 
DAT0605 3023 96 92 188 6 3 14 30 1.07 
DAT0605 3024 97 92 189 6 3 15 30 1.08 
DAT0605 3025 97 95 192 6 3 16 30 1.09 
DAT0605 3026 97 91 188 6 3 17 30 1.10 
DAT0605 3027 97 91 188 6 3 18 30 1.10 
DAT0605 3028 97 92 189 6 3 19 30 1.08 
DAT0605 3029 98 93 191 6 3 20 30 1.03 
DAT0605 3030 98 94 192 190 6 3 21 30 0.98 1.06 
DAT0605 3031 97 92 189 6 3 22 30 0.96 
DAT0605 3032 97 94 191 6 3 23 30 0.98 
DAT0605 3033 97 94 191 6 4 0 30 0.95 
DAT0605 3034 97 92 189 6 4 1 30 0.96 
DAT0605 3035 96 93 189 6 4 2 30 0.96 
DAT0605 3036 96 91 187 6 4 3 30 0.99 
DAT0605 3037 97 93 190 6 4 4 30 0.96 
DAT0605 3038 97 95 192 6 4 5 30 0.99 
DAT0605 3039 97 94 191 6 4 6 30 0.97 
DAT0605 3040 98 95 193 190 6 4 7 30 0.95 0.97 
DAT0605 3041 97 91 188 6 4 8 30 0.97 
DAT0605 3042 97 93 190 6 4 9 30 0.97 
DAT0605 3043 97 92 189 6 4 10 30 0.95 
DAT0605 3044 98 92 190 6 4 11 30 0.95 
DAT0605 3045 98 94 192 6 4 12 30 0.94 
DAT0605 3046 97 92 189 6 4 13 30 1.02 
DAT0605 3047 98 95 193 6 4 14 30 1.08 
DAT0605 3048 98 93 191 6 4 15 30 1.10 
DAT0605 3049 98 95 193 6 4 16 30 1.12 
DAT0605 3050 98 94 192 191 6 4 17 30 1.12 1.02 
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Appendix M: Analog Reliability Test Data - Test #4 

Devices Upset | I File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time tull ave part Notes 

DAT0605 3051 98 92 190 6 4 18 30 1.11 

DAT0605 3052 97 94 191 6 4 19 30 1.11 

DAT0605 3053 97 92 189 6 4 20 30 1.09 

DAT0605 3054 97 93 190 6 4 21 30 0.99 

DAT0605 3055 98 91 189 6 4 22 30 0.96 

DAT0605 3056 98 93 191 6 4 23 30 0.94 

DAT0605 3057 98 95 193 6 5 0 30 0.95 

DAT0605 3058 97 93 190 6 5 1 30 1.03 

DAT0605 3059 97 92 189 6 5 2 30 0.94 

DAT0605 3060 96 92 188 190 6 5 3 30 1.03 1.02 

DAT0605 3061 95 94 189 6 5 4 30 1.01 

DAT0605 3062 98 94 192 6 5 5 30 0.98 

DAT0605 3063 98 92 190 6 5 6 30 1.04 

DAT0605 3064 98 92 190 6 5 7 30 0.97 

DAT0605 3065 98 93 191 6 5 8 30 1.00 

DAT0605 3066 98 92 190 6 5 9 30 1.01 

DAT0605 3067 98 92 190 6 5 10 30 0.97 

DAT0605 3068 98 91 189 190 6 5 10 57 1.00 0.4b End 
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Appendix N: Digital Reliability Test Data - Test # 5 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0610 3101 59 52 111 6 7 15 33 0.04 4 Min 

DAT0610 3102 100 100 200 6 7 16 33 0.49 

DAT0610 3103 96 100 196 6 7 17 33 0.49 

DAT0610 3104 100 100 200 6 7 18 33 0.48 

DAT0610 3105 100 100 200 6 7 19 33 0.49 

DAT0610 3106 100 100 200 6 7 20 33 0.48 

DAT0610 3107 100 100 200 6 7 21 33 0.48 

DAT0610 3108 100 100 200 6 7 22 33 0.47 

DAT0610 3109 100 100 200 6 7 23 33 0.47 

DAT0610 3110 100 100 200 191 6 8 0 33 0.47 0.48 

DAT0610 3111 100 100 200 6 8 1 33 0.46 

DAT0610 3112 100 100 200 6 8 2 33 0.46 

DAT0610 3113 100 100 200 6 8 3 33 0.47 

DAT0610 3114 100 100 200 6 8 4 33 0.47 

DAT0610 3115 100 100 200 6 8 5 33 0.46 

DAT0610 3116 100 100 200 6 8 6 33 0.47 

DAT0610 3117 100 100 200 6 8 7 33 0.48 

DAT0610 3118 100 100 200 6 8 8 33 0.47 

DAT0610 3119 100 100 200 6 8 9 33 0.47 

DAT0610 3120 100 100 200 200 6 8 10 33 0.48 0.47 

DAT0610 3121 100 100 200 6 8 11 33 0.48 

DAT0610 3122 100 100 200 6 8 12 33 0.48 

DAT0610 3123 100 100 200 6 8 13 33 0.48 

DAT0610 3124 100 100 200 6 8 14 33 0.47 

DAT0610 3125 100 100 200 6 8 15 33 0.48 

DAT0610 3126 100 100 200 6 8 16 33 0.49 

DAT0610 3127 100 100 200 6 8 17 33 0.49 

DAT0610 3128 100 100 200 6 8 18 33 0.49 

DAT0610 3129 100 100 200 6 8 19 33 0.49 

DAT0610 3130 100 100 200 200 6 8 20 33 0.49 0.48 

DAT0610 3131 100 100 200 6 8 21 33 0.48 

DAT0610 3132 100 100 200 6 8 22 33 0.49 

DAT0610 3133 100 100 200 6 8 23 33 0.51 

DAT0610 3134 100 100 200 6 9 0 33 0.49 

DAT0610 3135 100 100 200 6 9 1 33 0.49 

DAT0610 3136 99 100 199 6 9 2 33 0.48 

DAT0610 3137 100 100 200 6 9 3 33 0.47 

DAT0610 3138 92 100 192 6 9 4 33 0.46 

DAT0610 3139 100 100 200 6 9 5 33 0.47 

DAT0610 3140 93 100 193 198 6 9 6 33 0.46 0.48 

DAT0610 3141 100 100 200 6 9 7 33 0.47 

DAT0610 3142 100 100 200 6 9 8 33 0.47 

DAT0610 3143 100 100 200 6 9 9 33 0.48 

DAT0610 3144 100 100 200 6 9 10 33 0.48 

DAT0610 3145 100 100 200 6 9 11 33 0.47 

DAT0610 3146 100 100 200 6 9 12 33 0.48 

DAT0610 3147 100 100 200 6 9 13 33 0.48 

DAT0610 3148 100 100 200 6 9 14 33 0.48 

DAT0610 3149 100 100 200 6 9 15 33 0.50 

DAT0610 3150 100 100 200 200 6 9 16 33 0.49 0.48   
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Appendix N: Digital Reliability Test Data - Test # 5 

Devices Upset I File size (Mb) 
Stored in: Test« Bd#1 Bd#2 Tota Ave Date(96) Time full ave part Notes 
DAT0610 3151 100 100 200 6 9 17 33 0.50 
DAT0610 3152 100 100 200 6 9 18 33 0.51 
DAT0610 3153 100 100 200 6 9 19 33 0.51 
DAT0610 3154 100 100 200 6 9 20 33 0.49 
DAT0610 3155 100 100 200 6 9 21 33 0.50 
DAT0610 3156 100 100 200 6 9 22 33 0.50 
DAT0610 3157 100 100 200 6 9 23 33 0.48 
DAT0610 3158 97 100 197 6 10 0 33 0.48 
DAT0610 3159 100 100 200 6 10 1 33 0.49 
DAT0610 3160 100 100 200 200 6 10 2 33 0.48 0.49 
DAT0610 3161 100 100 200 6 10 3 33 0.47 
DAT0610 3162 100 100 200 6 10 4 33 0.48 
DAT0610 3163 100 100 200 6 10 5 33 0.47 
DAT0610 3164 100 100 200 6 10 6 33 0.49 
DAT0610 3165 100 100 200 6 10 7 33 0.48 
DAT0610 3166 100 100 200 6 10 8 33 0.48 
DAT0610 3167 100 100 200 6 10 9 33 0.23 
DAT0611 3168 61 96 157 6 10 10 51 0.39 4 Min 
DAT0611 3169 100 100 200 6 10 11 51 0.58 
DAT0611 3170 100 100 200 196 6 10 12 51 0.58 0.5 
DAT0611 3171 83 87 170 6 10 13 57 0.60 
DAT0611 3172 100 100 200 6 10 15 41 0.60 
DAT0611 3173 100 100 200 6 10 16 41 0.59 
DAT0611 3174 100 100 200 6 10 17 41 0.58 
DAT0611 3175 100 100 200 6 10 18 41 0.59 
DAT0611 3176 100 100 200 6 10 19 41 0.59 
DAT0611 3177 100 100 200 6 10 20 41 0.59 
DAT0611 3178 100 100 200 6 10 21 41 0.57 
DAT0611 3179 100 100 200 6 10 22 41 0.60 
DAT0611 3180 100 100 200 197 6 10 23 41 0.58 0.59 
DAT0611 3181 100 100 200 6 11 0 41 0.56 
DAT0611 3182 100 100 200 6 11 1 41 0.56 
DAT0611 3183 100 100 200 6 11 2 41 0.56 
DAT0611 3184 100 100 200 6 11 3 41 0.56 
DAT0611 3185 92 100 192 6 11 4 41 0.55 
DAT0611 3186 100 100 200 6 11 5 41 0.55 
DAT0611 3187 100 100 200 6 11 6 41 0.56 
DAT0611 3188 98 100 198 6 11 7 41 0.55 
DAT0611 3189 94 100 194 6 11 8 41 0.56 
DAT0611 3190 100 100 200 198 6 11 9 19 0.56 0.36 
DAT0612 3191 83 93 176 6 11 16 32 0.64 
DAT0612 3192 100 100 200 6 11 18 24 0.63 
DAT0612 3193 100 100 200 6 11 19 24 0.63 
DAT0612 3194 100 100 200 6 11 20 24 0.62 
DAT0612 3195 100 100 200 6 11 21 24 0.62 
DAT0612 3196 100 100 200 6 11 22 24 0.60 
DAT0612 3197 100 100 200 6 11 23 24 0.61 
DAT0612 3198 100 100 200 6 12 0 24 0.59 
DAT0612 3199 100 100 200 6 12 1 24 0.59 
DAT0612 3200 100 100 200 198 6 |   12 2 24 0.60 0.61 
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Appendix N: Digital Reliability Test Data - Test # 5 

Devices Upset I File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0612 3201 97 100 197 6 12 3 24 0.59 

DAT0612 3202 100 100 200 6 12 4 24 0.59 

DAT0612 3203 100 100 200 6 12 5 24 0.59 

DAT0612 3204 100 100 200 6 12 6 24 0.58 

DAT0612 3205 100 100 200 6 12 7 24 0.59 

DAT0612 3206 100 100 200 6 12 8 24 0.59 

DAT0612 3207 100 100 200 6 12 9 24 0.59 

DAT0612 3208 100 100 200 6 12 10 24 0.60 

DAT0612 3209 92 100 192 6 12 10 35 0.11 

DAT0613 3210 89 82 171 196 6 12 11 57 0.59 0.59 

DAT0613 3211 67 70 137 6 12 12 4 0.06 

DAT0613 3212 70 52 122 6 12 12 28 0.U4 4 Min 

DAT0613 3213 84 85 169 6 12 13 29 0.62 

DAT0613 3214 85 81 166 6 12 16 33 0.64 

DAT0613 3215 100 100 200 6 12 18 27 0.62 

DAT0613 3216 100 100 200 6 12 19 27 0.61 

DAT0613 3217 100 100 200 6 12 20 27 0.60 

DAT0613 3218 100 100 200 6 12 21 27 0.60 

DAT0613 3219 100 100 200 6 12 22 27 0.60 

DAT0613 3220 100 100 200 179 6 12 23 27 0.58 0.61 

DAT0613 3221 100 100 200 6 13 0 27 0.58 

DAT0613 3222 100 100 200 6 13 1 27 0.56 

DAT0613 3223 100 100 200 6 13 2 27 0.56 

DAT0613 3224 100 100 200 6 13 3 27 0.55 

DAT0613 3225 100 100 200 6 13 4 27 0.56 

DAT0613 3226 100 100 200 6 13 5 27 0.55 

DAT0613 3227 100 100 200 6 13 6 27 0.55 

DAT0613 3228 100 100 200 6 13 7 27 0.55 

DAT0613 3229 100 100 200 6 13 8 27 0.57 

DAT0613 3230 100 100 200 200 6 13 9 27 0.57 0.56 

DAT0613 3231 100 100 200 6 13 10 27 0.57 

DAT0613 3232 100 100 200 6 13 11 27 0.56 

DAT0613 3233 100 100 200 6 13 12 27 0.58 

DAT0613 3234 100 100 200 6 13 13 27 0.58 

DAT0613 3235 100 100 200 6 13 14 27 0.58 

DAT0613 3236 96 100 196 6 13 14 45 0.17 

DAT0614 3237 65 100 165 6 13 15 20 0.04 4 Min 

DAT0614 3238 100 100 200 6 13 16 20 0.59 

DAT0614 3239 100 100 200 6 13 17 20 0.60 

DAT0614 3240 100 100 200 196 6 13 18 20 0.59 0.68 

DAT0614 3241 100 100 200 6 13 19 20 0.61 

DAT0614 3242 100 100 200 6 13 20 20 0.61 

DAT0614 3243 100 100 200 6 13 21 20 0.61 

DAT0614 3244 95 100 195 6 13 22 20 0.61 

DAT0614 3245 100 100 200 6 13 23 20 0.60 

DAT0614 3246 100 100 200 6 14 0 20 0.58 

DAT0614 3247 100 100 200 6 14 1 20 0.59 

DAT0614 3248 100 100 200 6 14 2 20 0.57 

DAT0614 3249 100 100 200 6 14 3 20 0.56 

DAT0614 3250 100 100 200 200 6 14 4 20 0.58 0.59  1 
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Appendix N: Digital Reliability Test Data - Test # 5 

Devices Upset I File size (Mb) 
Stored in: Test* Bd#1 Bd#2 Tota Ave Date(96) Time full ave part Notes 
DAT0614 3251 100 100 200 6 14 5 20 0.59 
DAT0614 3252 100 100 200 6 14 6 20 0.58 
DAT0614 3253 100 100 200 6 14 7 20 0.58 
DAT0614 3254 100 100 200 6 14 8 20 0.58 
DAT0614 3255 98 100 198 6 14 9 20 0.57 
DAT0614 3256 98 100 198 6 14 10 20 0.57 
DAT0614 3257 100 100 200 6 14 11 20 0.58 
DAT0614 3258 99 100 199 6 14 12 20 0.58 
DAT0614 3259 100 100 200 6 14 13 20 0.59 
DAT0614 3260 100 100 200 200 6 14 14 20 0.58 0.58 
DAT0614 3261 70 100 170 6 14 14 29 0.07 
DAT0617 3262 60 50 110 6 14 15 2 0.04 4 Min 
DAT0617 3263 83 84 167 6 14 16 3 0.61 
DAT0617 3264 86 76 162 6 14 17 3 0.62 
DAT0617 3265 88 85 173 6 14 18 3 0.62 
DAT0617 3266 87 90 177 6 14 19 3 0.63 
DAT0617 3267 79 85 164 6 14 20 3 0.61 
DAT0617 3268 81 84 165 6 14 21 3 0.61 
DAT0617 3269 82 84 166 6 14 22 3 0.61 
DAT0617 3270 84 81 165 162 6 14 23 3 0.61 0.62 
DAT0617 3271 83 84 167 6 15 0 3 0.61 
DAT0617 3272 83 87 170 6 15 1 3 0.60 
DAT0617 3273 81 79 160 6 15 2 3 0.59 
DAT0617 3274 86 71 157 6 15 3 3 0.59 
DAT0617 3275 80 85 165 6 15 4 3 0.58 
DAT0617 3276 83 86 169 6 15 5 3 0.58 
DAT0617 3277 84 71 155 6 15 6 3 0.58 
DAT0617 3278 68 83 151 6 15 7 3 0.58 
DAT0617 3279 75 75 150 6 15 8 3 0.58 
DAT0617 3280 84 76 160 160 6 15 9 3 0.58 0.59 
DAT0617 3281 85 80 165 6 15 10 3 0.58 
DAT0617 3282 80 79 159 6 15 11 3 0.59 
DAT0617 3283 85 80 165 6 15 12 3 0.59 
DAT0617 3284 79 83 162 6 15 13 3 0.60 
DAT0617 3285 83 75 158 6 15 14 3 0.59 
DAT0617 3286 83 83 166 6 15 15 3 0.59 
DAT0617 3287 83 73 156 6 15 16 3 0.60 
DAT0617 3288 86 77 163 6 15 17 3 0.60 
DAT0617 3289 86 77 163 6 15 18 3 0.61 
DAT0617 3290 82 78 160 162 6 15 19 3 0.61 0.6 
DAT0617 3291 85 84 169 6 15 20 3 0.61 
DAT0617 3292 86 83 169 6 15 21 3 0.61 
DAT0617 3293 87 81 168 6 15 22 3 0.61 
DAT0617 3294 79 82 161 6 15 23 3 0.60 
DAT0617 3295 84 80 164 6 16 0 3 0.60 
DAT0617 3296 79 82 161 6 16 1 3 0.60 
DAT0617 3297 81 82 163 6 16 2 3 0.59 
DAT0617 3298 78 71 149 6 16 3 3 0.59 
DAT0617 3299 78 88 166 6 16 4 3 0.59 
DAT0617 3300 83 74 157 163 6 16 5 3 0.58 0.6 
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Appendix N: Digital Reliability Test Data - Test # 5 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0617 3301 78 77 155 6 16 6 3 0.59 

DAT0617 3302 74 79 153 6 16 7 3 0.59 

DAT0617 3303 82 79 161 6 16 8 3 0.59 

DAT0617 3304 92 88 180 6 16 9 3 0.59 

DAT0617 3305 90 82 172 6 16 10 3 0.59 

DAT0617 3306 78 79 157 6 16 11 3 0.59 

DAT0617 3307 80 84 164 6 16 12 3 0.59 

DAT0617 3308 83 84 167 6 16 13 3 0.60 

DAT0617 3309 80 80 160 6 16 14 3 0.60 

DAT0617 3310 80 86 166 164 6 16 15 3 0.60 0.59 

DAT0617 3311 83 84 167 6 16 16 3 0.60 

DAT0617 3312 84 81 165 6 16 17 3 0.60 

DAT0617 3313 82 87 169 6 16 18 3 0.60 

DAT0617 3314 81 70 151 6 16 19 3 0.59 

DAT0617 3315 86 79 165 6 16 20 3 0.60 

DAT0617 3316 83 81 164 6 16 21 3 0.60 

DAT0617 3317 85 81 166 6 16 22 3 0.61 

DAT0617 3318 83 79 162 6 16 23 3 0.60 

DAT0617 3319 83 80 163 6 17 0 3 0.59 

DAT0617 3320 90 84 174 165 6 17 1 3 0.61 0.6 

DAT0617 3321 78 75 153 6 17 2 3 0.60 

DAT0617 3322 81 80 161 6 17 3 3 0.60 

DAT0617 3323 84 85 169 6 17 4 3 0.59 

DAT0617 3324 81 92 173 6 17 5 3 0.58 

DAT0617 3325 81 88 169 6 17 6 3 0.59 

DAT0617 3326 78 76 154 6 17 7 3 0.59 

DAT0617 3327 88 84 172 6 17 8 3 0.59 

DAT0617 3328 75 80 155 6 17 9 3 0.59 

DAT0617 3329 84 82 166 6 17 10 3 0.59 

DAT0617 3330 80 82 162 163 6 17 11 1 0.59 0.5/ 

DAT0621 3331 61 58 119 6 17 13 13 0.04 4 Min 

DAT0621 3332 83 81 164 6 17 14 13 0.60 

DAT0621 3333 80 74 154 6 17 15 13 0.59 

DAT0621 3334 81 82 163 6 17 16 13 0.59 

DAT0621 3335 80 81 161 6 17 17 13 0.60 

DAT0621 3336 83 83 166 6 17 18 13 0.60 

DAT0621 3337 80 84 164 6 17 19 13 0.61 

DAT0621 3338 82 79 161 6 17 20 13 0.61 

DAT0621 3339 88 78 166 6 17 21 13 0.60 

DAT0621 3340 80 79 159 158 6 17 22 13 0.59 0.6 

DAT0621 3341 80 86 166 6 17 23 13 0.59 

DAT0621 3342 84 75 159 6 18 0 13 0.59 

DAT0621 3343 85 80 165 6 18 1 13 0.59 

DAT0621 3344 85 83 168 6 18 2 13 0.60 

DAT0621 3345 81 81 162 6 18 3 13 0.60 

DAT0621 3346 77 81 158 6 18 4 13 0.60 

DAT0621 3347 82 83 165 6 18 5 13 0.60 

DAT0621 3348 81 72 153 6 18 6 13 0.60 

DAT0621 3349 81 75 156 6 18 7 13 0.60 

DAT0621 3350 84 77 161 161 6 18 8 13 I 0.60 0.6 

N5 



Appendix N: Digital Reliability Test Data - Test # 5 

Devices Upset File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT0621 3351 75 77 152 6 18 9 13 0.60 
DAT0621 3352 85 77 162 6 18 10 13 0.60 
DAT0621 3353 83 82 165 6 18 11 13 0.61 
DAT0621 3354 88 81 169 6 18 12 13 0.60 
DAT0621 3355 80 85 165 6 18 13 13 0.59 
DAT0621 3356 87 80 167 6 18 14 13 0.59 
DAT0621 3357 79 83 162 6 18 15 13 0.59 
DAT0621 3358 82 80 162 6 18 16 13 0.59 
DAT0621 3359 84 83 167 6 18 17 13 0.60 
DAT0621 3360 82 74 156 163 6 18 18 13 0.60 0.6 
DAT0621 3361 85 82 167 6 18 19 13 0.60 
DAT0621 3362 84 82 166 6 18 20 13 0.60 
DAT0621 3363 82 83 165 6 18 21 13 0.60 
DAT0621 3364 85 79 164 6 18 22 13 0.60 
DAT0621 3365 85 87 172 6 18 23 13 0.60 
DAT0621 3366 80 83 163 6 19 0 13 0.60 
DAT0621 3367 80 83 163 6 19 1 13 0.59 
DAT0621 3368 80 81 161 6 19 2 13 0.59 
DAT0621 3369 85 83 168 6 19 3 13 0.59 
DAT0621 3370 82 81 163 165 6 19 4 13 0.59 0.6 
DAT0621 3371 82 83 165 6 19 5 13 0.59 
DAT0621 3372 75 80 155 6 19 6 13 0.59 
DAT0621 3373 83 82 165 6 19 7 13 0.59 
DAT0621 3374 86 79 165 6 19 8 13 0.59 
DAT0621 3375 81 85 166 6 19 9 13 0.60 
DAT0621 3376 83 86 169 6 19 10 13 0.59 
DAT0621 3377 80 79 159 6 19 11 13 0.60 
DAT0621 3378 87 73 160 6 19 12 13 0.59 
DAT0621 3379 82 79 161 6 19 13 13 0.59 
DAT0621 3380 84 79 163 163 6 19 14 13 0.60 0.59 
DAT0621 3381 78 74 152 6 19 15 13 0.59 
DAT0621 3382 82 84 166 6 19 16 13 0.59 
DAT0621 3383 79 72 151 6 19 17 13 0.59 
DAT0621 3384 82 81 163 6 19 18 13 0.60 
DAT0621 3385 78 76 154 6 19 19 13 0.60 
DAT0621 3386 78 84 162 6 19 20 13 0.60 
DAT0621 3387 80 79 159 6 19 21 13 0.59 
DAT0621 3388 84 83 167 6 19 22 13 0.60 
DAT0621 3389 83 85 168 6 19 23 13 0.60 
DAT0621 3390 84 77 161 160 6 20 0 13 0.59 0.6 
DAT0621 3391 80 84 164 6 20 1 13 0.59 
DAT0621 3392 81 75 156 6 20 2 13 0.59 
DAT0621 3393 80 88 168 6 20 3 13 0.59 
DAT0621 3394 84 77 161 6 20 4 13 0.58 
DAT0621 3395 88 78 166 6 20 5 13 0.59 
DAT0621 3396 77 78 155 6 20 6 13 0.59 
DAT0621 3397 80 78 158 6 20 7 13 0.59 
DAT0621 3398 82 78 160 6 20 8 13 0.59 
DAT0621 3399 81 74 155 6 20 9 13 0.60 
DAT0621 3400 79 82 161 160 6 20 10 13 0.59 0.59 
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Appendix N: Digital Reliability Test Data - Test # 5 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0621 3401 82 91 173 6 20 11 13 0.59 

DAT0621 3402 83 78 161 6 20 12 13 0.60 

DAT0621 3403 82 82 164 6 20 13 13 0.60 

DAT0621 3404 85 72 157 6 20 14 13 0.59 

DAT0621 3405 83 80 163 6 20 15 13 0.60 

DAT0621 3406 82 76 158 6 20 16 13 0.60 

DAT0621 3407 84 80 164 6 20 17 13 0.61 

DAT0621 3408 87 84 171 6 20 18 13 0.61 

DAT0621 3409 84 81 165 6 20 19 13 0.61 

DAT0621 3410 91 86 177 165 6 20 20 13 0.62 0.6 

DAT0621 3411 85 81 166 6 20 21 13 0.61 

DAT0621 3412 84 86 170 6 20 22 13 0.61 

DAT0621 3413 77 79 156 6 20 23 13 0.62 

DAT0621 3414 86 82 168 6 21 0 13 0.62 

DAT0621 3415 85 75 160 6 21 1 13 0.61 

DAT0621 3416 83 84 167 6 21 2 13 0.62 

DAT0621 3417 85 78 163 6 21 3 13 0.61 

DAT0621 3418 78 77 155 6 21 4 13 0.60 

DAT0621 3419 85 88 173 6 21 5 13 0.60 

DAT0621 3420 82 78 160 164 6 21 6 13 0.60 0.61 

DAT0621 3421 78 89 167 6 21 7 13 0.59 

DAT0621 3422 78 79 157 6 21 8 13 0.60 

DAT0621 3423 81 87 168 6 21 9 13 0.60 

DAT0621 3424 79 77 156 6 21 10 13 0.61 

DAT0621 3425 83 83 166 6 21 11 13 0.61 

DAT0621 3426 79 76 155 6 21 11 57 0.4b 

DAT0623 3427 61 48 109 6 21 14 31 0.04 4 Min 

DAT0623 3428 85 79 164 6 21 15 32 0.62 

DAT0623 3429 80 76 156 6 21 16 32 0.61 

DAT0623 3430 82 77 159 156 6 21 17 32 0.62 0.61 

DAT0623 3431 82 86 168 6 21 18 32 0.63 

DAT0623 3432 88 79 167 6 21 19 32 0.63 

DAT0623 3433 82 81 163 6 21 20 32 0.62 

DAT0623 3434 81 80 161 6 21 21 32 0.62 

DAT0623 3435 81 82 163 6 21 22 32 0.63 

DAT0623 3436 81 84 165 6 21 23 32 0.62 

DAT0623 3437 80 81 161 6 22 0 32 0.61 

DAT0623 3438 79 79 158 6 22 1 32 0.60 

DAT0623 3439 81 84 165 6 22 2 32 0.60 

DAT0623 3440 84 85 169 164 6 22 3 32 0.60 0.62 

DAT0623 3441 78 85 163 6 22 4 32 0.59 

DAT0623 3442 79 83 162 6 22 5 32 0.60 

DAT0623 3443 84 79 163 6 22 6 32 0.60 

DAT0623 "3444 79 91 170 6 22 7 32 0.60 

DAT0623 3445 81 81 162 6 22 8 32 0.60 

DAT0623 3446 80 81 161 6 22 9 32 0.61 

DAT0623 3447 85 88 173 6 22 10 32 0.61 

DAT0623 3448 79 80 159 6 22 11 32 0.61 

DAT0623 3449 83 83 166 6 22 12 32 0.61 

| DAT0623 3450 85 81 166 165 6 22 13 32 0.62 0.61   

N7 



Appendix N: Digital Reliability Test Data - Test # 5 

Devices Upset I File size (Mb) 
Stored in: Test« Bd#1 Bd#2 Tota Ave Date(96) Time full ave part Notes 
DAT0623 3451 87 81 168 6 22 14 32 0.62 
DAT0623 3452 86 78 164 6 22 15 32 0.61 
DAT0623 3453 86 76 162 6 22 16 32 0.62 
DAT0623 3454 81 86 167 6 22 17 32 0.62 
DAT0623 3455 84 84 168 6 22 18 32 0.62 
DAT0623 3456 88 84 172 6 22 19 32 0.62 
DAT0623 3457 78 83 161 6 22 20 32 0.62 
DAT0623 3458 79 83 162 6 22 21 32 0.62 
DAT0623 3459 76 84 160 6 22 22 32 0.62 
DAT0623 3460 85 74 159 164 6 22 23 32 0.62 0.62 
DAT0623 3461 87 85 172 6 23 0 32 0.62 
DAT0623 3462 84 84 168 6 23 1 32 0.61 
DAT0623 3463 85 80 165 6 23 2 32 0.61 
DAT0623 3464 83 82 165 6 23 3 32 0.61 
DAT0623 3465 78 78 156 6 23 4 32 0.61 
DAT0623 3466 81 81 162 6 23 5 32 0.61 
DAT0623 3467 85 83 168 6 23 6 32 0.60 
DAT0623 3468 79 75 154 6 23 7 32 0.60 
DAT0623 3469 80 82 162 6 23 8 32 0.60 
DAT0623 3470 81 84 165 164 6 23 9 32 0.60 0.61 
DAT0623 3471 80 88 168 6 23 10 32 0.61 
DAT0623 3472 83 84 167 6 23 11 32 0.61 
DAT0623 3473 81 78 159 6 23 12 32 0.61 
DAT0623 3474 83 84 167 6 23 13 32 0.62 
DAT0623 3475 81 82 163 6 23 14 32 0.62 
DAT0623 3476 83 86 169 6 23 15 32 0.62 
DAT0623 3477 79 86 165 6 23 16 32 0.62 
DAT0623 3478 85 84 169 6 23 17 32 0.62 
DAT0623 3479 84 87 171 6 23 18 32 0.62 
DAT0623 3480 86 77 163 166 6 23 19 32 0.62 0.62 
DAT0623 3481 87 80 167 6 23 20 27 0.56 
DAT0628 3482 70 52 122 6 23 20 43 0.04 4 Min 
DAT0628 3483 87 83 170 6 23 21 43 0.61 
DAT0628 3484 85 86 171 6 23 22 43 0.62 
DAT0628 3485 82 78 160 6 23 23 43 0.61 
DAT0628 3486 80 80 160 6 24 0 43 0.61 
DAT0628 3487 80 84 164 6 24 1 43 0.61 
DAT0628 3488 84 80 164 6 24 2 43 0.61 
DAT0628 3489 82 77 159 6 24 3 43 0.60 
DAT0628 3490 81 81 162 160 6 24 4 43 0.60 0.61 
DAT0628 3491 82 78 160 6 24 5 43 0.60 
DAT0628 3492 79 86 165 6 24 6 43 0.60 
DAT0628 3493 82 74 156 6 24 7 43 0.60 
DAT0628 3494 78 78 156 6 24 8 43 0.60 
DAT0628 3495 83 80 163 6 24 9 43 0.61 
DAT0628 3496 81 82 163 6 24 10 43 0.61 
DAT0628 3497 85 76 161 6 24 11 43 0.62 
DAT0628 3498 83 80 163 6 24 12 43 0.62 
DAT0628 3499 79 80 159 6 24 13 43 0.62 
DAT0628 3500  81 86 167 161 I 6 24 14 43 0.62 0.61 
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Appendix N: Digital Reliability Test Data - Test # 5 

Stored in: 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 

Test# 

DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 

3501 
3502 
3503 
3504 
3505 
3506 
3507 
3508 
3509 
3510 
3511 
3512 
3513 
3514 

DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 

3515 

Devices Upset 
Bd#1 
85 

Bd#2 Total 

81 
83  78 
83 
82 
81 
80 
80 
83 
85 
82 
83 
79 
76 
87 

3516 
3517 
3518 
3519 
3520 
3521 
3522 
3523 
3524 
3525 
3526 
3527 
3528 

DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 
DAT0628 

3529 
3530 

81 
85 
82 
79 
83 
80 
78 
87 
84 

75 
82 
80 
80 
76 
75 
68 
81 
81 
85 
81 
82 
77 
77 
83 

166 
161 
158 
164 
161 
160 
156 
158 
153 
163 
164 
164 
157 
169 
158 
162 

81 
84 
80 
89 
76 
85 

81 
81 
78 
82 
77 
81 

3531 
3532 
3533 
3534 
3535 
3536 
3537 
3538 
3539 
3540 
3541 
3542 
3543 
3544 
3545 

82 
79 
84 
77 
83 
79 
84 
80 
80 

84 
80 
78 
85 
80 
84 
81 
78 
83 

165 

Ave 

160 

160 
167 
160 
167 
163 
169 
165 
161 
156 
167 
157 
165 
163 
157 

163 

Date(96) 
24 
24 
24 
24 
24 
24 
24 
24 
24 
25 
25 
25 
25 
25 
25 
25 
25 

163 

86 
80 
79 
84 
78 
77 

83 
77 
82 
81 
82 
83 

3546 
3547 
3548 
3549 
3550 

82 
85 
83 
83 
84 
87 

85 
77 
77 
82 
88 
83 
77 
80 

167 
163 
163 
158 
168 
158 
157 
168 
154 
159 
163 
170 
166 
159 

79 
80 
84 
80 

165 

161 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

162 
163 
168 
167 164 

25 
25 
26 
26 

Time 

15 
16 
17 
18 
19 
20 
21 
22 
23 

26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 

43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 

23 
43 
43 
43 
43 

10 
11 
12 
13 
14 
15 
16 

43 
43 
43 
43 

File size (Mb) 
full 

0.61 
0.61 

ave 

0.60 
0.60 
0.61 
0.61 
0.61 
0.62 
0.61 
0.60 
0.60 
0.60 
0.59 
0.60 
0.60 
0.60 
0.60 
0.61 
0.60 
0.61 
0.61 

0.61 

part Notes 

0.6 

0.61 
0.61 
0.60 
0.61 
0.61 
0.61 
0.61 
0.61 
0.61 
0.61 

43 
43 
43 
43 
43 
43 
43 
43 
43 

0.61 
0.61 
0.61 
0.60 

0.61 

0.60 
0.60 
0.59 
0.59 
0.59 
0.59 
0.59 
0.59 
0.60 
0.60 

43 
43 

0.60 
0.60 
0.60 
0.61 

0.6 

0.61 0.6 
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Appendix N: Digital Reliability Test Data - Test # 5 

Devices Upset I File size (Mb) 
Stored in: Test* Bd#1 Bd#2 Tota Ave Date(96) Time full ave part Notes 
DAT0628 3551 81 83 164 6 26 17 43 0.62 
DAT0628 3552 82 81 163 6 26 18 43 0.62 
DAT0628 3553 82 83 165 6 26 19 43 0.61 
DAT0628 3554 83 80 163 6 26 20 43 0.62 
DAT0628 3555 84 88 172 6 26 21 43 0.61 
DAT0628 3556 77 79 156 6 26 22 43 0.61 
DAT0628 3557 80 84 164 6 26 23 43 0.61 
DAT0628 3558 80 84 164 6 27 0 43 0.61 
DAT0628 3559 81 83 164 6 27 1 43 0.61 
DAT0628 3560 80 84 164 164 6 27 2 43 0.60 0.61 
DAT0628 3561 81 75 156 6 27 3 43 0.60 
DAT0628 3562 83 84 167 6 27 4 43 0.60 
DAT0628 3563 80 89 169 6 27 5 43 0.59 
DAT0628 3564 83 82 165 6 27 6 43 0.60 
DAT0628 3565 81 86 167 6 27 7 43 0.60 
DAT0628 3566 86 85 171 6 27 8 43 0.60 
DAT0628 3567 84 75 159 6 27 9 43 0.60 
DAT0628 3568 83 88 171 6 27 10 43 0.60 
DAT0628 3569 79 82 161 6 27 11 43 0.60 
DAT0628 3570 84 81 165 165 6 27 12 43 0.61 0.6 
DAT0628 3571 86 81 167 6 27 13 43 0.61 
DAT0628 3572 79 84 163 6 27 14 43 0.61 
DAT0628 3573 81 80 161 6 27 15 43 0.61 
DAT0628 3574 82 84 166 6 27 16 43 0.61 
DAT0628 3575 82 78 160 6 27 17 43 0.61 
DAT0628 3576 83 80 163 6 27 18 43 0.61 
DAT0628 3577 79 85 164 6 27 19 43 0.61 
DAT0628 3578 83 81 164 6 27 20 43 0.61 
DAT0628 3579 82 83 165 6 27 21 43 0.61 
DAT0628 3580 79 86 165 164 6 27 22 43 0.61 0.61 
DAT0628 3581 84 80 164 6 27 23 43 0.61 
DAT0628 3582 84 72 156 6 28 0 43 0.60 
DAT0628 3583 80 81 161 6 28 1 43 0.60 
DAT0628 3584 82 82 164 6 28 2 43 0.60 
DAT0628 3585 81 82 163 6 28 3 43 0.60 
DAT0628 3586 81 81 162 6 28 4 43 0.60 
DAT0628 3587 81 85 166 6 28 5 43 0.60 
DAT0628 3588 80 79 159 6 28 6 43 0.59 
DAT0628 3589 84 78 162 6 28 7 43 0.59 
DAT0628 3590 82 81 163 162 6 28 8 43 0.60 0.6 
DAT0628 3591 82 81 163 6 28 9 43 0.60 
DAT0628 3592 81 80 161 6 28 10 43 0.59 
DAT0701 3593 60 56 116 6 28 13 54 0.04 4 Min 
DAT0701 3594 76 78 154 6 28 14 55 0.61 
DAT0701 3595 79 73 152 6 28 15 55 0.61 
DAT0701 3596 78 79 157 6 28 16 55 0.61 
DAT0701 3597 76 79 155 6 28 17 55 0.62 
DAT0701 3598 80 90 170 6 28 18 55 0.62 
DAT0701 3599 81 85 166 6 28 19 55 0.61 
DAT0701 3600 81 85 166 156 6 28 20 55 0.61 0.61 
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Appendix N: Digital Reliability Test Date - Test # 5 

Devices Upset I File size (Mb) 

Stored in: Test* Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0701 3601 83 87 170 6 28 21 55 0.62 

DAT0701 3602 79 85 164 6 28 22 55 0.61 

DAT0701 3603 84 82 166 6 28 23 55 0.61 

DAT0701 3604 85 86 171 6 29 0 55 0.60 

DAT0701 3605 83 81 164 6 29 1 55 0.59 

DAT0701 3606 78 88 166 6 29 2 55 0.58 

DAT0701 3607 83 73 156 6 29 3 55 0.58 

DAT0701 3608 80 86 166 6 29 4 55 0.58 

DAT0701 3609 82 89 171 6 29 5 55 0.58 

DAT0701 3610 79 79 158 165 6 29 6 55 0.58 0.59 

DAT0701 3611 80 78 158 6 29 7 55 0.58 

DAT0701 3612 82 87 169 6 29 8 55 0.58 

DAT0701 3613 81 79 160 6 29 9 55 0.58 

DAT0701 3614 88 80 168 6 29 10 55 0.60 

DAT0701 3615 85 79 164 6 29 11 55 0.60 

DAT0701 3616 81 81 162 6 29 12 55 0.61 

DAT0701 3617 81 76 157 6 29 13 55 0.61 

DAT0701 3618 83 79 162 6 29 14 55 0.61 

DAT0701 3619 86 84 170 6 29 15 55 0.61 

DAT0701 3620 78 77 155 163 6 29 16 55 0.61 0.6 

DAT0701 3621 82 85 167 6 29 17 55 0.61 

DAT0701 3622 82 83 165 6 29 18 55 0.61 

DAT0701 3623 86 82 168 6 29 19 55 0.61 

DAT0701 3624 83 83 166 6 29 20 55 0.61 

DAT0701 3625 75 82 157 6 29 21 55 0.61 

DAT0701 3626 78 90 168 6 29 22 55 0.61 

DAT0701 3627 75 74 149 6 29 23 55 0.60 

DAT0701 3628 80 78 158 6 30 0 55 0.60 

DAT0701 3629 84 82 166 6 30 1 55 0.59 

DAT0701 3630 81 80 161 163 6 30 2 55 0.58 0.6 

DAT0701 3631 81 83 164 6 30 3 55 0.59 

DAT0701 3632 82 81 163 6 30 4 55 0.59 

DAT0701 3633 86 79 165 6 30 5 55 0.57 

DAT0701 3634 83 78 161 6 30 6 55 0.58 

DAT0701 3635 84 80 164 6 30 7 55 0.58 

DAT0701 3636 87 78 165 6 30 8 55 0.58 

DAT0701 3637 87 77 164 6 30 9 55 0.59 

DAT0701 3638 82 75 157 6 30 10 55 0.59 

DAT0701 3639 78 85 163 6 30 11 55 0.60 

DAT0701 3640 85 85 170 164 6 30 12 55 0.61 0.59 

DAT0701 3641 82 79 161 6 30 13 55 0.61 

DAT0701 3642 81 83 164 6 30 14 55 0.61 

DAT0701 3643 81 79 160 6 30 15 55 0.61 

DAT0701 3644 80 79 159 6 30 16 55 0.61 

DAT0701 3645 78 88 166 6 30 17 55 0.62 

DAT0701 3646 83 79 162 6 30 18 55 0.62 

DAT0701 3647 84 79 163 6 30 19 55 0.62 

DAT0701 3648 91 83 174 6 30 20 55 0.61 

DAT0701 3649 82 83 165 6 30 21 55 0.61 

DAT0701 3650 80 84 164 164 6 30 22 55 0.61 0.61 
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Appendix N: Digital Reliability Test Daja - Test # 5 

Devices Upset File size (Mb) 
Stored in: Test* Bd#1 Bd#2 Tota Ave Date(96) Time full ave part Notes 
DAT0701 3651 77 77 154 6 30 23 55 0.60 
DAT0701 3652 83 88 171 7 0 55 0.60 
DAT0701 3653 83 76 159 7 1 55 0.60 
DAT0701 3654 79 75 154 7 2 55 0.59 
DAT0701 3655 83 73 156 7 3 55 0.58 
DAT0701 3656 83 80 163 7 4 55 0.59 
DAT0701 3657 80 70 150 7 5 55 0.58 
DAT0701 3658 75 73 148 7 6 55 0.57 
DAT0701 3659 82 79 161 7 7 55 0.58 
DAT0701 3660 84 76 160 158 7 8 48 0.59 0.52 
DAT0705 3661 60 55 115 7 10 53 0.04 4 Min 
DAT0705 3662 85 76 161 7 11 53 0.61 
DAT0705 3663 83 80 163 7 12 53 0.61 
DAT0705 3664 86 80 166 7 13 53 0.61 
DAT0705 3665 79 78 157 7 14 53 0.61 
DAT0705 3666 86 81 167 7 15 53 0.61 
DAT0705 3667 89 81 170 7 16 53 0.62 
DAT0705 3668 85 78 163 7 17 53 0.62 
DAT0705 3669 82 75 157 7 18 53 0.62 
DAT0705 3670 87 84 171 159 7 19 53 0.62 0.61 
DAT0705 3671 82 77 159 7 20 53 0.60 
DAT0705 3672 85 82 167 7 21 53 0.60 
DAT0705 3673 88 86 174 7 22 53 0.60 
DAT0705 3674 83 80 163 7 23 53 0.60 
DAT0705 3675 85 87 172 7 2 0 53 0.60 
DAT0705 3676 79 75 154 7 2 1 53 0.60 
DAT0705 3677 79 77 156 7 2 2 53 0.59 
DAT0705 3678 86 84 170 7 2 3 53 0.60 
DAT0705 3679 83 73 156 7 2 4 53 0.60 
DAT0705 3680 81 84 165 164 7 2 5 53 0.59 0.6 
DAT0705 3681 82 75 157 7 2 6 53 0.59 
DAT0705 3682 84 80 164 7 2 7 53 0.59 
DAT0705 3683 82 79 161 7 2 8 53 0.60 
DAT0705 3684 82 84 166 7 2 9 53 0.60 
DAT0705 3685 80 79 159 7 2 10 53 0.60 
DAT0705 3686 81 83 164 7 2 11 53 0.61 
DAT0705 3687 84 76 160 7 2 12 53 0.60 
DAT0705 3688 78 76 154 7 2 13 53 0.61 
DAT0705 3689 83 78 161 7 2 14 53 0.61 
DAT0705 3690 81 75 156 160 7 2 15 53 0.60 0.6 
DAT0705 3691 86 85 171 7 2 16 53 0.61 
DAT0705 3692 80 76 156 7 2 17 53 0.60 
DAT0705 3693 84 85 169 7 2 18 53 0.61 
DAT0705 3694 81 83 164 7 2 19 53 0.60 
DAT0705 3695 84 80 164 7 2 20 53 0.60 
DAT0705 3696 83 80 163 7 2 21 53 0.60 
DAT0705 3697 83 77 160 7 2 22 53 0.61 
DAT0705 3698 84 80 164 7 2 23 53 0.60 
DAT0705 3699 83 82 165 7 3 0 53 0.60 
DAT0705 3700 82 75 157 163 7 3 1 53 0.60 0.6 
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Appendix N: Digital Reliability Test Dä.ta - Test # 5 

Devices Upset | File size (Mb) 

Stored in: Test* Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0705 3701 82 73 155 7 3 2 53 0.60 

DAT0705 3702 77 79 156 7 3 3 53 0.60 

DAT0705 3703 85 75 160 7 3 4 53 0.60 

DAT0705 3704 84 75 159 7 3 5 53 0.60 

DAT0705 3705 82 81 163 7 3 6 53 0.60 

DAT0705 3706 82 83 165 7 3 7 53 0.61 

DAT0705 3707 80 82 162 7 3 8 53 0.61 

DAT0705 3708 80 77 157 7 3 9 53 0.61 

DAT0705 3709 81 83 164 7 3 10 53 0.61 

DAT0705 3710 78 82 160 160 7 3 11 53 0.61 0.6/ 

DAT0705 3711 84 82 166 7 3 12 53 0.61 

DAT0705 3712 85 84 169 7 3 13 53 0.61 

DAT0705 3713 84 80 164 7 3 14 53 0.61 

DAT0705 3714 72 61 133 7 3 15 14 0.21 Interrupted 

DAT0705 3715 82 85 167 7 3 18 54 0.61 

DAT0705 3716 87 79 166 7 3 19 54 0.60 

DAT0705 3717 74 74 148 7 3 20 54 0.61 

DAT0705 3718 79 77 156 7 3 21 54 0.60 

DAT0705 3719 78 80 158 7 3 22 54 0.60 

DAT0705 3720 84 77 161 159 7 3 23 54 0.59 0.54 

DAT0705 3721 82 77 159 7 4 0 54 0.59 

DAT0705 3722 79 81 160 7 4 1 54 0.58 

DAT0705 3723 77 77 154 7 4 2 54 0.59 

DAT0705 3724 84 80 164 7 4 3 54 0.58 

DAT0705 3725 84 78 162 7 4 4 54 0.59 

DAT0705 3726 84 80 164 7 4 5 54 0.58 

DAT0705 3727 83 86 169 7 4 6 54 0.58 

DAT0705 3728 76 79 155 7 4 7 54 0.58 

DAT0705 3729 81 78 159 7 4 8 54 0.58 

DAT0705 3730 79 81 160 161 7 4 9 54 0.59 0.58 

DAT0705 3731 77 82 159 7 4 10 54 0.60 

DAT0705 3732 82 77 159 7 4 11 54 0.60 

DAT0705 3733 80 78 158 7 4 12 54 0.61 

DAT0705 3734 80 85 165 7 4 13 54 0.61 

DAT0705 3735 80 79 159 7 4 14 54 0.60 

DAT0705 3736 89 82 171 7 4 15 54 0.61 

DAT0705 3737 83 77 160 7 4 16 54 0.61 

DAT0705 3738 80 84 164 7 4 17 54 0.61 

DAT0705 3739 83 84 167 7 4 18 54 0.60 

DAT0705 3740 82 81 163 163 7 4 19 54 0.60 0.61 

DAT0705 3741 85 80 165 7 4 20 54 0.60 

DAT0705 3742 82 77 159 7 4 21 54 0.61 

DAT0705 3743 82 77 159 7 4 22 54 0.60 

DAT0705 3744 80 76 156 7 4 23 54 0.60 

DAT0705 3745 78 75 153 7 5 0 54 0.59 

DAT0705 3746 76 80 156 7 5 1 54 0.59 

DAT0705 3747 84 80 164 7 5 2 54 0.58 

DAT0705 3748 78 79 157 7 5 3 54 0.58 

DAT0705 3749 78 80 158 7 5 4 54 0.58 

DAT0705 3750 84 79 163 159 7  5 5 54 0.59 0.59 
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Appendix N: Digital Reliability Test Data - Test # 5 

Devices Upset File size (Mb) 
Stored in: Test* Bd#1 Bd#2 Tota Ave Date(96) Time full ave part Notes 
DAT0705 3751 82 86 168 7 5 6 54 0.60 
DAT0705 3752 86 82 168 7 5 7 54 0.59 
DAT0705 3753 82 82 164 7 5 8 53 0.59 
DAT0708 3754 61 55 116 7 5 14 36 0.04 4 Min 
DAT0708 3755 82 82 164 7 5 15 36 0.61 
DAT0708 3756 86 73 159 7 5 16 36 0.61 
DAT0708 3757 78 82 160 7 5 17 36 0.61 
DAT0708 3758 82 78 160 7 5 18 36 0.61 
DAT0708 3759 82 81 163 7 5 19 36 0.61 
DAT0708 3760 79 74 153 158 7 5 20 36 0.61 0.6 
DAT0708 3761 80 81 161 7 5 21 36 0.61 
DAT0708 3762 83 72 155 7 5 22 36 0.61 
DAT0708 3763 88 74 162 7 5 23 36 0.61 
DAT0708 3764 78 77 155 7 6 0 36 0.61 
DAT0708 3765 79 82 161 7 6 1 36 0.60 
DAT0708 3766 81 68 149 7 6 2 36 0.60 
DAT0708 3767 74 74 148 7 6 3 36 0.60 
DAT0708 3768 79 78 157 7 6 4 36 0.60 
DAT0708 3769 81 80 161 7 6 5 36 0.60 
DAT0708 3770 85 80 165 157 7 6 6 36 0.59 0.6 
DAT0708 3771 82 77 159 7 6 7 36 0.58 
DAT0708 3772 83 73 156 7 6 8 36 0.59 
DAT0708 3773 83 80 163 7 6 9 36 0.60 
DAT0708 3774 85 79 164 7 6 10 36 0.60 
DAT0708 3775 82 78 160 7 6 11 36 0.60 
DAT0708 3776 81 82 163 7 6 12 36 0.61 
DAT0708 3777 79 77 156 7 6 13 36 0.61 
DAT0708 3778 83 70 153 7 6 14 36 0.61 
DAT0708 3779 81 84 165 7 6 15 36 0.61 
DAT0708 3780 87 82 169 161 7 6 16 36 0.61 0.6 
DAT0708 3781 83 71 154 7 6 17 36 0.61 
DAT0708 3782 80 81 161 7 6 18 36 0.61 
DAT0708 3783 77 79 156 7 6 19 36 0.61 
DAT0708 3784 84 79 163 7 6 20 36 0.61 
DAT0708 3785 82 81 163 7 6 21 36 0.61 
DAT0708 3786 84 75 159 7 6 22 36 0.61 
DAT0708 3787 82 84 166 7 6 23 36 0.62 
DAT0708 3788 82 83 165 7 7 0 36 0.62 
DAT0708 3789 83 74 157 7 7 1 36 0.62 
DAT0708 3790 80 75 155 160 7 7 2 36 0.61 0.61 
DAT0708 3791 83 75 158 7 7 3 36 0.61 
DAT0708 3792 89 88 177 7 7 4 36 0.61 
DAT0708 3793 90 74 164 7 7 5 36 0.60 
DAT0708 3794 85 87 172 7 7 6 36 0.60 
DAT0708 3795 82 77 159 7 7 7 36 0.60 
DAT0708 3796 82 83 165 7 7 8 36 0.61 
DAT0708 3797 81 85 166 7 7 9 36 0.61 
DAT0708 3798 82 78 160 7 7 10 36 0.62 
DAT0708 3799 83 82 165 7 7 11 36 0.62 
DAT0708 3800 | 88 77 165 165 7  7 12 36 0.62 0.61 | 
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Appendix N: Digital Reliability Test Data - Test # 5 

Devices Upset I File size (MD) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0708 
DAT0708 

3801 
3802 

84 
86 

77 
77 

161 
163 7 

/ 
7 

13 

14 36 0.62 

DAT0708 3803 79 72 151 7 7 15 36 0.61 

DAT0708 3804 83 72 155 7 7 16 36 0.62 

DAT0708 3805 77 67 144 7 7 17 36 0.61 

DAT0708 3806 86 74 160 7 7 18 36 0.61 

DAT0708 3807 87 76 163 7 7 19 36 0.62 

DAT0708 3808 83 79 162 7 7 20 36 0.62 

DAT0708 3809 83 76 159 7 7 21 36 0.62 

DAT0708 3810 83 81 164 158 7 7 22 36 0.62 0.68 

DAT0708 3811 81 87 168 7 7 23 36 0.61 

DAT0708 3812 80 79 159 7 8 0 36 0.61 

DAT0708 3813 84 85 169 7 8 1 36 0.61 

DAT0708 3814 82 78 160 7 8 2 36 0.60 

DAT0708 3815 82 82 164 7 8 3 36 0.61 

DAT0708 3816 84 83 167 7 8 4 36 0.60 

DAT0708 3817 84 76 160 7 8 5 36 0.60 

DAT0708 3818 79 81 160 7 8 6 36 0.60 

DAT0708 3819 80 80 160 7 8 7 36 0.60 

DAT0708 3820 83 78 161 163 7 8 8 36 0.60 0.6 

DAT0708 3821 81 77 158 7 8 9 36 0.60 

DAT0708 3822 41 38 79 119 7 8 9 39 0.02 End of test 

.. 

- 

. 
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Appendix P: Digital Reliability Test Data - Test # 7 (Test Period # 6) 

Devices Upset I File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date 96) Time full ave part Notes 

DAT0710 3851 56 18 74 7 9 11 32 0.01 4 Min 

DAT0710 3852 90 90 180 7 9 12 32 0.17 

DAT0710 3853 89 75 164 7 9 13 32 0.17 

DAT0710 3854 95 84 179 7 9 14 32 0.17 

DAT0710 3855 92 72 164 7 9 15 32 0.16 

DAT0710 3856 73 56 129 7 9 15 41 U.U2 

DAT0710 3857 41 22 63 7 9 16 43 0.10 Vlo=.6 volt 

DAT0710 3858 94 93 187 7 9 17 44 0.17 

DAT0710 3859 93 75 168 7 9 18 44 0.17 

DAT0710 3860 97 82 179 149 7 9 19 44 0.17 0.16 

DAT0710 3861 93 80 173 7 9 20 44 0.17 

DAT0710 3862 95 87 182 7 9 21 44 0.17 

DAT0710 3863 96 87 183 7 9 22 44 0.18 

DAT0710 3864 93 79 172 7 9 23 44 0.17 

DAT0710 3865 94 75 169 7 10 0 44 0.17 

DAT0710 3866 91 85 176 7 10 1 44 0.17 

DAT0710 3867 96 86 182 7 10 2 44 0.17 

DAT0710 3868 93 71 164 7 10 3 44 0.16 

DAT0710 3869 95 87 182 7 10 4 44 0.17 

DAT0710 3870 96 75 171 175 7 10 5 44 0.16 0.17 

DAT0710 3871 97 82 179 7 10 6 44 0.16 

DAT0710 3872 95 83 178 7 10 7 44 0.17 

DAT0710 3873 97 78 175 7 10 8 44 0.16 

DAT0710 3874 81 74 155 7 10 8 59 0.04 

DAT0712 3875 52 42 94 7 10 9 15 0.01 4 Min 

DAT0712 3876 97 77 174 7 10 10 16 0.17 

DAT0712 3877 90 86 176 7 10 11 16 0.16 

DAT0712 3878 91 82 173 7 10 12 16 0.17 

DAT0712 3879 93 91 184 7 10 13 16 0.17 

DAT0712 3880 90 81 171 166 7 10 14 16 0.16 0.1/ 

DAT0712 3881 93 89 182 7 10 15 17 0.17 

DAT0712 3882 91 87 178 7 10 16 17 0.17 

DAT0712 3883 93 90 183 7 10 17 17 0.17 

DAT0712 3884 95 93 188 7 10 18 17 0.18 

DAT0712 3885 94 75 169 7 10 19 17 0.17 

DAT0712 3886 93 89 182 7 10 20 17 0.17 

DAT0712 3887 92 83 175 7 10 21 17 0.17 

DAT0712 3888 92 85 177 7 10 22 17 0.17 

DAT0712 3889 92 86 178 7 10 23 17 0.17 

DAT0712 3890 96 84 180 179 7 11 0 17 0.17 0.1/ 

DAT0712 3891 97 81 178 7 11 1 17 0.17 

DAT0712 3892 94 86 180 7 11 2 17 0.17 

DAT0712 3893 94 89 183 7 11 3 17 0.16 

DAT0712 3894 89 83 172 7 11 4 17 0.16 

DAT0712 3895 94 81 175 7 11 5 17 0.16 

DAT0712 3896 94 81 175 7 11 6 17 0.16 

DAT0712 3897 85 88 173 7 11 7 17 0.16 

DAT0712 3898 96 83 179 7 11 8 17 0.16 

DAT0712 3899 97 90 187 7 11 9 17 0.17 

DAT0712 3900 91 85 176 178 7 11 10 17 0.16 0.16  — 
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Appendix P: Digital Reliability Test Data - Tesjt # 7 (Test Period # 6) 

Devices Upset File size (Mb) 
Stored in: Test# Bd#1 Bd#2  Total Ave Date(96) Time full ave part Notes 
DAT0712 3901 91 75 166 7 11 11 17 0.16 
DAT0712 3902 94 81 175 7 11 12 17 0.16 
DAT0712 3903 88 87 175 7 11 13 17 0.16 
DAT0712 3904 91 77 168 7 11 14 17 0.17 
DAT0712 3905 94 88 182 7 11 15 17 0.17 
DAT0712 3906 89 89 178 7 11 16 17 0.17 
DAT0712 3907 95 80 175 7 11 17 17 0.17 
DAT0712 3908 91 88 179 7 11 18 17 0.17 
DAT0712 3909 95 82 177 7 11 19 17 0.17 
DAT0712 3910 97 79 176 175 7 11 20 17 0.17 0.17 
DAT0712 3911 94 86 180 7 11 21 17 0.17 
DAT0712 3912 96 89 185 7 11 22 17 0.17 
DAT0712 3913 91 92 183 7 11 23 17 0.17 
DAT0712 3914 92 86 178 7 12 0 17 0.17 
DAT0712 3915 98 76 174 7 12 1 17 0.17 
DAT0712 3916 95 76 171 7 12 2 17 0.16 
DAT0712 3917 93 82 175 7 12 3 17 0.17 
DAT0712 3918 91 68 159 7 12 4 17 0.16 
DAT0712 3919 92 84 176 7 12 5 17 0.16 
DAT0712 3920 93 88 181 176 7 12 6 17 0.16 0.16 
DAT0712 3921 91 81 172 7 12 7 17 0.16 
DAT0712 3922 92 73 165 7 12 8 17 0.16 
DAT0712 3923 95 77 172 7 12 9 17 0.16 
DAT0712 3924 96 90 186 7 12 10 17 0.17 
DAT0712 3925 93 85 178 7 12 11 17 0.17 
DAT0712 3926 87 90 177 7 12 12 17 0.16 
DAT0712 3927 85 60 145 7 12 12 35 0.05 
DAT0715 3928 54 35 89 7 12 13 3 0.01 4 Min 
DAT0715 3929 90 84 174 7 12 14 4 0.17 
DAT0715 3930 93 81 174 163 7 12 15 4 0.17 0.17 
DAT0715 3931 92 79 171 7 12 16 4 0.17 
DAT0715 3932 94 85 179 7 12 17 4 0.17 
DAT0715 3933 94 82 176 7 12 18 4 0.17 
DAT0715 3934 95 92 187 7 12 19 4 0.17 
DAT0715 3935 94 90 184 7 12 20 4 0.17 
DAT0715 3936 90 78 168 7 12 21 4 0.17 
DAT0715 3937 95 97 192 7 12 22 4 0.17 
DAT0715 3938 93 80 173 7 12 23 4 0.17 
DAT0715 3939 90 82 172 7 13 0 4 0.17 
DAT0715 3940 91 86 177 178 7 13 1 4 0.16 0.17 
DAT0715 3941 93 77 170 7 13 2 4 0.16 
DAT0715 3942 93 85 178 7 13 3 4 0.16 
DAT0715 3943 90 74 164 7 13 4 4 0.16 
DAT0715 3944 90 73 163 7 13 5 4 0.16 
DAT0715 3945 95 66 161 7 13 6 4 0.16 
DAT0715 3946 86 81 167 7 13 7 4 0.16 
DAT0715 3947 98 75 173 7 13 8 4 0.16 
DAT0715 3948 88 78 166 7 13 9 4 0.16 
DAT0715 3949 90 74 164 7 13 10 4 0.16 
DAT0715 3950 93       74 167 167 7 13 11|   4 0.16 0.13 
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Appendix P: Digital Reliability Test Data - Test # 7 (Test Period # 6) 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date 96) Time full ave part Notes 

DAT0715 3951 94 82 176 7 13 12 4 0.16 

DAT0715 3952 92 87 179 7 13 13 4 0.17 

DAT0715 3953 92 80 172 7 13 14 4 0.16 

DAT0715 3954 97 82 179 7 13 15 4 0.17 

DAT0715 3955 88 79 167 7 13 16 4 0.16 

DAT0715 3956 92 87 179 7 13 17 4 0.17 

DAT0715 3957 91 84 175 7 13 18 4 0.17 

DAT0715 3958 96 87 183 7 13 19 4 0.17 

DAT0715 3959 97 85 182 7 13 20 4 0.17 

DAT0715 3960 94 83 177 177 7 13 21 4 0.17 0.17 

DAT0715 3961 90 82 172 7 13 22 4 0.17 

DAT0715 3962 96 83 179 7 13 23 4 0.17 

DAT0715 3963 93 86 179 7 14 0 4 0.17 

DAT0715 3964 90 85 175 7 14 1 4 0.17 

DAT0715 3965 96 86 182 7 14 2 4 0.16 

DAT0715 3966 97 86 183 7 14 3 4 0.17 

DAT0715 3967 85 76 161 7 14 4 4 0.16 

DAT0715 3968 95 92 187 7 14 5 4 0.16 

DAT0715 3969 92 86 178 7 14 6 4 0.16 

DAT0715 3970 93 82 175 177 7 14 7 4 0.16 0.1/ 

DAT0715 3971 92 84 176 7 14 8 4 0.16 

DAT0715 3972 93 89 182 7 14 9 4 0.16 

DAT0715 3973 93 81 174 7 14 10 4 0.16 

DAT0715 3974 93 83 176 7 14 11 4 0.16 

DAT0715 3975 93 82 175 7 14 12 4 0.17 

DAT0715 3976 92 85 177 7 14 13 4 0.17 

DAT0715 3977 90 78 168 7 14 14 4 0.16 

DAT0715 3978 99 87 186 7 14 15 4 0.17 

DAT0715 3979 97 85 182 7 14 16 4 0.17 

DAT0715 3980 92 88 180 178 7 14 17 4 0.17 0.17 

DAT0715 3981 95 88 183 7 14 18 4 0.18 

DAT0715 3982 95 94 189 7 14 19 4 0.17 

DAT0715 3983 91 89 180 7 14 20 4 0.17 

DAT0715 3984 92 86 178 7 14 21 4 0.17 

DAT0715 3985 98 77 175 7 14 22 4 0.17 

DAT0715 3986 97 84 181 7 14 23 4 0.17 

DAT0715 3987 92 85 177 7 15 0 4 0.17 

DAT0715 3988 95 72 167 7 15 1 4 0.16 

DAT0715 3989 95 82 177 7 15 2 4 0.17 

DAT0715 3990 93 86 179 179 7 15 3 4 0.16 0.17 

DAT0715 3991 89 91 180 7 15 4 4 0.16 

DAT0715 3992 95 76 171 7 15 5 4 0.16 

DAT0715 3993 94 79 173 7 15 6 4 0.16 

DAT0715 3994 95 87 182 7 15 7 4 0.16 

DAT0715 3995 90 73 163 7 15 8 4 0.16 

DAT0715 3996 92 76 168 7 15 9 4 0.16 

DAT0715 3997 56 41 97 7 15 9 16 0.03 

DAT0719 3998 49 20 69 7 15 9 42 0.01 4 Min 

DAT0719 3999 93 79 172 7 15 10 42 0.16 

DAT0719 4000 95 74   |   169 154 7 15 11 30 0.16 0.13 Interrupt 
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Appendix P: Digital Reliability Test Data - Test # 7 (Test Period # 6) 

Devices Upset File size (Mb) 
Stored in: Test* Bd#1 Bd#2 >  Total Ave Date(96) Time full ave part Notes 
DAT0719 4001 94 75 169 7 15 12 47 0.16 
DAT0719 4002 89 94 183 7 15 13 47 0.17 
DAT0719 4003 95 88 183 7 15 14 47 0.17 
DAT0719 4004 91 86 177 7 15 15 47 0.17 
DAT0719 4005 89 87 176 7 15 16 47 0.17 
DAT0719 4006 88 84 172 7 15 17 47 0.17 
DAT0719 4007 93 78 171 7 15 18 47 0.17 
DAT0719 4008 91 87 178 7 15 19 47 0.17 
DAT0719 4009 91 81 172 7 15 20 47 0.17 
DAT0719 4010 92 82 174 176 7 15 21 47 0.17 0.17 
DAT0719 4011 95 85 180 7 15 22 47 0.17 
DAT0719 4012 91 98 189 7 15 23 47 0.17 
DAT0719 4013 91 87 178 7 16 0 47 0.16 
DAT0719 4014 96 64 160 7 16 1 47 0.16 
DAT0719 4015 94 83 177 7 16 2 47 0.16 
DAT0719 4016 94 79 173 7 16 3 47 0.16 
DAT0719 4017 91 81 172 7 16 4 47 0.16 
DAT0719 4018 91 73 164 7 16 5 47 0.16 
DAT0719 4019 94 84 178 7 16 6 47 0.17 
DAT0719 4020 93 84 177 175 7 16 7 47 0.16 0.16 
DAT0719 4021 96 89 185 7 16 8 47 0.17 
DAT0719 4022 91 83 174 7 16 9 47 0.16 
DAT0719 4023 93 88 181 7 16 10 47 0.16 
DAT0719 4024 92 80 172 7 16 11 47 0.17 
DAT0719 4025 90 87 177 7 16 12 47 0.17 
DAT0719 4026 95 89 184 7 16 13 47 0.17 
DAT0719 4027 91 78 169 7 16 14 47 0.17 
DAT0719 4028 89 82 171 7 16 15 47 0.17 
DAT0719 4029 95 91 186 7 16 16 47 0.17 
DAT0719 4030 94 88 182 178 7 16 17 47 0.17 0.17 
DAT0719 4031 97 81 178 7 16 18 47 0.17 
DAT0719 4032 97 86 183 7 16 19 47 0.18 
DAT0719 4033 92 82 174 7 16 20 47 0.17 
DAT0719 4034 92 90 182 7 16 21 47 0.17 
DAT0719 4035 95 83 178 7 16 22 47 0.17 
DAT0719 4036 94 83 177 7 16 23 47 0.17 
DAT0719 4037 96 88 184 7 17 0 47 0.17 
DAT0719 4038 93 85 178 7 17 1 47 0.16 
DAT0719 4039 89 76 165 7 17 2 47 0.16 
DAT0719 4040 87 84 171 177 7 17 3 47 0.17 0.17 
DAT0719 4041 86 85 171 7 17 4 47 0.16 
DAT0719 4042 94 68 162 7 17 5 47 0.16 
DAT0719 4043 88 82 170 7 17 6 47 0.16 
DAT0719 4044 94 63 157 7 17 7 47 0.16 
DAT0719 4045 92 81 173 7 17 8 47 0.17 
DAT0719 4046 94 71 165 7 17 9 47 0.16 
DAT0719 4047 95 85 180 7 17 10 47 0.17 
DAT0719 4048 91 73 164 7 17 11 47 0.16 
DAT0719 4049 93 79 172 7 17 12 47 0.16 
DAT0719 4050 94      81 175 169 7 17 13 47 0.16   0.16 
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Appendix P: Digital Reliability Test Data - Test # 7 (Test Period # 6) 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date 96) Time full ave part Notes 

DAT0719 4051 94 84 178 7 17 14 47 0.16 

DAT0719 4052 93 77 170 7 17 15 47 0.17 

DAT0719 4053 93 77 170 7 17 16 47 0.17 

DAT0719 4054 94 83 177 7 17 17 47 0.17 

DAT0719 4055 93 83 176 7 17 18 47 0.17 

DAT0719 4056 95 75 170 7 17 19 47 0.17 

DAT0719 4057 95 80 175 7 17 20 47 0.17 

DAT0719 4058 95 86 181 7 17 21 47 0.16 

DAT0719 4059 97 79 176 7 17 22 47 0.17 

DAT0719 4060 90 80 170 174 7 17 23 47 0.16 0.17 

DAT0719 4061 91 79 170 7 18 0 47 0.16 

DAT0719 4062 94 73 167 7 18 1 47 0.16 

DAT0719 4063 94 76 170 7 18 2 47 0.16 

DAT0719 4064 95 80 175 7 18 3 47 0.16 

DAT0719 4065 91 85 176 7 18 4 47 0.16 

DAT0719 4066 96 80 176 7 18 5 47 0.16 

DAT0719 4067 97 74 171 7 18 6 47 0.17 

DAT0719 4068 93 77 170 7 18 7 47 0.16 

DAT0719 4069 90 74 164 7 18 8 47 0.16 

DAT0719 4070 90 91 181 172 7 18 9 47 0.16 0.16 

DAT0719 4071 95 83 178 7 18 10 47 0.16 

DAT0719 4072 97 80 177 7 18 11 47 0.16 

DAT0719 4073 97 85 182 7 18 12 47 0.17 

DAT0719 4074 93 79 172 7 18 13 47 0.17 

DAT0719 4075 86 85 171 7 18 14 47 0.16 

DAT0719 4076 95 81 176 7 18 15 47 0.17 

DAT0719 4077 94 83 177 7 18 16 47 0.17 

DAT0719 4078 95 67 162 7 18 17 47 0.16 

DAT0719 4079 90 87 177 7 18 18 47 0.16 

DAT0719 4080 93 77 170 174 7 18 19 47 0.16 0.16 

DAT0719 4081 93 81 174 7 18 20 47 0.16 

DAT0719 4082 95 82 177 7 18 21 47 0.17 

DAT0719 4083 95 74 169 7 18 22 47 0.16 

DAT0719 4084 94 75 169 7 18 23 47 0.16 

DAT0719 4085 92 86 178 7 19 0 47 0.16 

DAT0719 4086 92 80 172 7 19 1 47 0.16 

DAT0719 4087 92 89 181 7 19 2 47 0.16 

DAT0719 4088 95 86 181 7 19 3 47 0.16 

DAT0719 4089 95 89 184 7 19 4 47 0.17 

DAT0719 4090 95 80 175 176 7 19 5 47 0.17 0.16 

DAT0719 4091 94 79 173 7 19 6 47 0.16 

DAT0719 4092 91 75 166 7 19 7 47 0.16 

DAT0719 4093 93 77 170 7 19 8 47 0.16 

DAT0722 4094 38 33 71 7 19 9 14 0.01 4 Min 

DAT0722 4095 91 82 173 7 19 10 14 0.17 

DAT0722 4096 94 81 175 7 19 11 14 0.17 

DAT0722 4097 92 84 176 7 19 12 14 0.17 

DAT0722 4098 93 81 174 7 19 13 14 0.17 

DAT0722 4099 93 87 180 7 19 14 14 0.17 

DAT0722 4100 94 87 181 164 7 l 19 15 14 0.17 0.1/ 
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Appendix P: Digital Reliability Test Data - Test # 7 (Test Period # 6) 

Devices Upset File size (Mb) 
Stored in: Test# Bd#1 Bd#2 > Total Ave Date(96) Time full ave part Notes 
DAT0722 4101 94 93 187 7 19 16 14 0.17 
DAT0722 4102 93 83 176 7 19 17 14 0.17 
DAT0722 4103 98 85 183 7 19 18 14 0.17 
DAT0722 4104 99 87 186 7 19 19 14 0.17 
DAT0722 4105 94 85 179 7 19 20 14 0.17 
DAT0722 4106 90 88 178 7 19 21 14 0.16 
DAT0722 4107 93 79 172 7 19 22 14 0.16 
DAT0722 4108 97 87 184 7 19 23 14 0.16 
DAT0722 4109 96 83 179 7 20 0 14 0.16 
DAT0722 4110 94 75 169 179 7 20 1 14 0.16 0.17 
DAT0722 4111 91 88 179 7 20 2 14 0.17 
DAT0722 4112 96 92 188 7 20 3 14 0.17 
DAT0722 4113 92 77 169 7 20 4 14 0.16 
DAT0722 4114 95 74 169 7 20 5 14 0.17 
DAT0722 4115 98 90 188 7 20 6 14 0.17 
DAT0722 4116 92 81 173 7 20 7 14 0.17 
DAT0722 4117 95 83 178 7 20 8 14 0.16 
DAT0722 4118 90 76 166 7 20 9 14 0.16 
DAT0722 4119 94 78 172 7 20 10 14 0.17 
DAT0722 4120 95 83 178 176 7 20 11 14 0.17 0.17 
DAT0722 4121 98 87 185 7 20 12 14 0.17 
DAT0722 4122 92 82 174 7 20 13 14 0.17 
DAT0722 4123 93 69 162 7 20 14 14 0.16 
DAT0722 4124 96 89 185 7 20 15 14 0.17 
DAT0722 4125 91 91 182 7 20 16 14 0.17 
DAT0722 4126 92 84 176 7 20 17 14 0.17 
DAT0722 4127 97 73 170 7 20 18 14 0.17 
DAT0722 4128 97 82 179 7 20 19 14 0.17 
DAT0722 4129 90 68 158 7 20 20 14 0.17 
DAT0722 4130 96 74 170 174 7 20 21 14 0.17 0.17 
DAT0722 4131 96 76 172 7 20 22 14 0.17 
DAT0722 4132 94 85 179 7 20 23 14 0.17 
DAT0722 4133 94 88 182 7 21 0 14 0.17 
DAT0722 4134 93 81 174 7 21 1 14 0.16 
DAT0722 4135 89 79 168 7 21 2 14 0.16 
DAT0722 4136 86 75 161 7 21 3 14 0.16 
DAT0722 4137 90 77 167 7 21 4 14 0.16 
DAT0722 4138 87 61 148 7 21 5 14 0.16 
DAT0722 4139 88 58 146 7 21 6 14 0.15 
DAT0722 4140 92 77 169 167 7 21 7 14 0.15 0.16 
DAT0722 4141 88 67 155 7 21 8 14 0.15 
DAT0722 4142 87 74 161 7 21 9 14 0.15 
DAT0722 4143 90 66 156 7 21 10 14 0.14 
DAT0722 4144 84 60 144 7 21 11 14 0.14 
DAT0722 4145 86 64 150 7 21 12 14 0.15 
DAT0722 4146 91 62 153 7 21 13 14 0.15 
DAT0722 4147 90 63 153 7 21 14 14 0.15 
DAT0722 4148 88 64 152 7 21 15 14 0.15 
DAT0722 4149 93 78 171 7 21 16 14 0.15 
DAT0722 4150 88 65 153 155 7 21 17 14 0.15 0.15 
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Appendix P: Digital Reliability Test Data - Test # 7 (Test Period # 6) 

Devices Upset File size (Mb) 

Stored in: Test* Bd#1 Bd#2 Total Ave Date 96) Time full ave part Notes 

DAT0722 4151 88 77 165 7 21 18 14 0.15 

DAT0722 4152 90 70 160 7 21 19 14 0.15 

DAT0722 4153 81 69 150 7 21 20 14 0.14 

DAT0722 4154 94 68 162 7 21 21 14 0.15 

DAT0722 4155 92 60 152 7 21 22 14 0.15 

DAT0722 4156 93 76 169 7 21 23 14 0.15 

DAT0722 4157 88 71 159 7 22 0 14 0.15 

DAT0722 4158 77 72 149 7 22 1 14 0.14 

DAT0722 4159 90 60 150 7 22 2 14 0.14 

DAT0722 4160 83 58 141 156 7 22 3 14 0.14 0.15 

DAT0722 4161 86 81 167 7 22 4 14 0.14 

DAT0722 4162 91 75 166 7 22 5 14 0.14 

DAT0722 4163 89 63 152 7 22 6 14 0.15 

DAT0722 4164 89 68 157 7 22 7 14 0.15 

DAT0722 4165 90 69 159 7 22 8 14 0.14 

DAT0722 4166 90 57 147 7 22 9 14 0.15 

DAT0722 4167 83 70 153 7 22 9 47 0.08 

DAT0726 4168 34 25 59 7 22 9 57 0.01 4 Min 

DAT0726 4169 86 70 156 7 22 10 57 0.14 

DAT0726 4170 93 74 167 148 7 22 11 57 0.15 0.15 

DAT0726 4171 92 84 176 7 22 12 57 0.15 

DAT0726 4172 90 75 165 7 22 13 57 0.15 

DAT0726 4173 93 78 171 7 22 14 57 0.15 

DAT0726 4174 87 75 162 7 22 15 57 0.15 

DAT0726 4175 90 65 155 7 22 16 57 0.15 

DAT0726 4176 88 71 159 7 22 17 57 0.15 

DAT0726 4177 87 79 166 7 22 18 57 0.15 

DAT0726 4178 92 67 159 7 22 19 57 0.15 

DAT0726 4179 93 77 170 7 22 20 57 0.16 

DAT0726 4180 91 73 164 165 7 22 21 57 0.16 0.15 

DAT0726 4181 96 71 167 7 22 22 57 0.15 

DAT0726 4182 88 81 169 7 22 23 57 0.15 

DAT0726 4183 86 71 157 7 23 0 57 0.14 

DAT0726 4184 89 69 158 7 23 1 57 0.14 

DAT0726 4185 82 52 134 7 23 2 57 0.14 

DAT0726 4186 85 73 158 7 23 3 57 0.14 

DAT0726 4187 86 56 142 7 23 4 57 0.14 

DAT0726 4188 77 57 134 7 23 5 57 0.13 

DAT0726 4189 84 69 153 7 23 6 57 0.14 

DAT0726 4190 86 66 152 152 7 23 7 57 0.14 0.14 

DAT0726 4191 86 62 148 7 23 8 57 0.14 

DAT0726 4192 79 63 142 7 23 9 57 0.14 

DAT0726 4193 81 75 156 7 23 10 57 0.14 

DAT0726 4194 86 69 155 7 23 11 57 0.14 

DAT0726 4195 89 63 152 7 23 12 57 0.14 

DAT0726 4196 84 70 154 7 23 13 57 0.14 

DAT0726 4197 85 67 152 7 23 14 57 0.14 

DAT0726 4198 92 66 158 7 23 15 57 0.14 

DAT0726 4199 83 64 147 7 23 16 57 0.14 

DAT0726 4200 89 79 168 153 7 23 17 57 0.14 0.14 
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Appendix P: Digital Reliability Test Data - Test # 7 (Test Period # 6) 

Devices Upset File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT0726 4201 90 83 173 7 23 18 57 0.15 
DAT0726 4202 87 66 153 7 23 19 57 0.15 
DAT0726 4203 89 80 169 7 23 20 57 0.15 
DAT0726 4204 88 75 163 7 23 21 57 0.14 
DAT0726 4205 88 64 152 7 23 22 57 0.15 
DAT0726 4206 92 82 174 7 23 23 57 0.14 
DAT0726 4207 88 67 155 7 24 0 57 0.14 
DAT0726 4208 98 67 165 7 24 1 57 0.15 
DAT0726 4209 92 62 154 7 24 2 57 0.14 
DAT0726 4210 95 74 169 163 7 24 3 57 0.14 0.15 
DAT0726 4211 92 64 156 7 24 4 57 0.14 
DAT0726 4212 85 58 143 7 24 5 57 0.14 
DAT0726 4213 91 61 152 7 24 6 57 0.14 
DAT0726 4214 94 58 152 7 24 7 57 0.14 
DAT0726 4215 91 61 152 7 24 8 57 0.14 
DAT0726 4216 91 71 162 7 24 9 57 0.14 
DAT0726 4217 92 76 168 7 24 10 57 0.15 
DAT0726 4218 91 72 163 7 24 11 57 0.15 
DAT0726 4219 80 63 143 7 24 12 57 0.14 
DAT0726 4220 88 66 154 155 7 24 13 57 0.15 0.14 
DAT0726 4221 86 59 145 7 24 14 57 0.14 
DAT0726 4222 92 78 170 7 24 15 57 0.14 
DAT0726 4223 85 60 145 7 24 16 57 0.14 
DAT0726 4224 88 77 165 7 24 17 57 0.14 
DAT0726 4225 87 66 153 7 24 18 57 0.14 
DAT0726 4226 91 75 166 7 24 19 57 0.14 
DAT0726 4227 89 52 141 7 24 20 57 0.14 
DAT0726 4228 87 63 150 7 24 21 57 0.14 
DAT0726 4229 93 72 165 7 24 22 57 0.14 
DAT0726 4230 87 68 155 156 7 24 23 57 0.14 0.14 
DAT0726 4231 82 63 145 7 25 0 57 0.14 
DAT0726 4232 84 76 160 7 25 1 57 0.14 
DAT0726 4233 80 61 141 7 25 2 57 0.14 
DAT0726 4234 85 48 133 7 25 3 57 0.14 
DAT0726 4235 87 58 145 7 25 4 57 0.14 
DAT0726 4236 83 61 144 7 25 5 57 0.14 
DAT0726 4237 84 48 132 7 25 6 57 0.13 
DAT0726 4238 87 76 163 7 25 7 57 0.14 
DAT0726 4239 88 79 167 7 25 8 57 0.14 
DAT0726 4240 87 57 144 147 7 25 9 57 0.14 0.14 
DAT0726 4241 91 71 162 7 25 10 57 0.14 
DAT0726 4242 81 58 139 7 25 11 57 0.14 
DAT0726 4243 85 56 141 7 25 12 57 0.14 
DAT0726 4244 81 54 135 7 25 13 57 0.14 
DAT0726 4245 92 55 147 7 25 14 57 0.14 
DAT0726 4246 74 54 128 7 25 15 57 0.14 
DAT0726 4247 86 65 151 7 25 16 57 0.14 
DAT0726 4248 88 73 161 7 25 17 57 0.14 
DAT0726 4249 82 58 140 7 25 18 57 0.14 
DAT0726 4250 90 58 148 145 7 25 19 57 0.14 0.14 | 
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Appendix P: Digital Reliability Test Data - Test # 7 (Test Period # 6) 

Devices Upset | I File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date 96) Time full ave part Notes 

DAT0726 4251 90 67 157 7 25 20 57 0.14 

DAT0726 4252 85 63 148 7 25 21 57 0.14 

DAT0726 4253 82 57 139 7 25 22 57 0.14 

DAT0726 4254 82 56 138 7 25 23 57 0.14 

DAT0726 4255 85 63 148 7 26 0 57 0.14 

DAT0726 4256 90 64 154 7 26 1 57 0.14 

DAT0726 4257 91 52 143 7 26 2 57 0.14 

DAT0726 4258 87 53 140 7 26 3 57 0.13 

DAT0726 4259 81 52 133 7 26 4 57 0.13 

DAT0726 4260 85 50 135 144 7 26 5 57 0.13 0.14 

DAT0726 4261 86 58 144 7 26 6 57 0.13 

DAT0726 4262 85 63 148 7 26 7 57 0.13 

DAT0726 4263 86 59 145 7 26 8 57 0.13 

DAT0726 4264 79 67 146 7 26 9 57 0.14 

DAT0726 4265 60 29 89 7 26 10 12 0.03 

DAT0729 4266 37 23 60 7 26 10 40 0.01 4 Min 

DAT0729 4267 86 67 153 7 26 11 40 0.14 

DAT0729 4268 82 64 146 7 26 12 40 0.14 

DAT0729 4269 79 61 140 7 26 13 40 0.14 

DAT0729 4270 84 48 132 130 7 26 14 40 0.14 0.14 

DAT0729 4271 77 59 136 7 26 15 40 0.14 

DAT0729 4272 79 47 126 7 26 16 40 0.14 

DAT0729 4273 81 56 137 7 26 17 40 0.14 

DAT0729 4274 76 60 136 7 26 18 40 0.14 

DAT0729 4275 87 64 151 7 26 19 40 0.14 

DAT0729 4276 86 55 141 7 26 20 40 0.14 

DAT0729 4277 81 64 145 7 26 21 40 0.14 

DAT0729 4278 87 60 147 7 26 22 40 0.14 

DAT0729 4279 84 68 152 7 26 23 40 0.14 

DAT0729 4280 84 66 150 142 7 27 0 40 0.14 0.14 

DAT0729 4281 68 61 129 7 27 1 40 0.13 

DAT0729 4282 84 56 140 7 27 2 40 0.14 

DAT0729 4283 88 54 142 7 27 3 40 0.14 

DAT0729 4284 91 62 153 7 27 4 40 0.14 

DAT0729 4285 89 52 141 7 27 5 40 0.13 

DAT0729 4286 90 52 142 7 27 6 40 0.13 

DAT0729 4287 83 53 136 7 27 7 40 0.14 

DAT0729 4288 81 59 140 7 27 8 40 0.13 

DAT0729 4289 79 55 134 7 27 9 40 0.13 

DAT0729 4290 83 62 145 140 7 27 10 40 0.13 0.13 

DAT0729 4291 85 55 140 7 27 11 40 0.13 

DAT0729 4292 84 56 140 7 27 12 40 0.13 

DAT0729 4293 83 64 147 7 27 13 40 0.13 

DAT0729 4294 87 45 132 7 27 14 40 0.14 

DAT0729 4295 81 58 139 7 27 15 40 0.14 

DAT0729 4296 87 61 148 7 27 16 40 0.14 

DAT0729 4297 79 57 136 7 27 17 40 0.13 

DAT0729 4298 84 61 145 7 27 18 40 0.14 

DAT0729 4299 80 71 151 7 27 19 40 0.13 

DAT0729 4300 90 60 150 143 7 27 20 40 0.14 0.14  1 
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Appendix P: Digital Reliability Test Data - Test # 7 (Test Period # 6) 

Devices Upset File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT0729 4301 84 62 146 7 27 21 40 0.13 
DAT0729 4302 95 74 169 7 27 22 40 0.14 
DAT0729 4303 78 51 129 7 27 23 40 0.13 
DAT0729 4304 89 54 143 7 28 0 40 0.14 
DAT0729 4305 83 51 134 7 28 1 40 0.13 
DAT0729 4306 80 68 148 7 28 2 40 0.13 
DAT0729 4307 81 58 139 7 28 3 40 0.13 
DAT0729 4308 91 54 145 7 28 4 40 0.14 
DAT0729 4309 72 56 128 7 28 5 40 0.13 
DAT0729 4310 87 56 143 142 7 28 6 40 0.13 0.13 
DAT0729 4311 77 54 131 7 28 7 40 0.13 
DAT0729 4312 87 48 135 7 28 8 40 0.13 
DAT0729 4313 82 59 141 7 28 9 40 0.13 
DAT0729 4314 87 55 142 7 28 10 40 0.14 
DAT0729 4315 88 48 136 7 28 11 40 0.13 
DAT0729 4316 75 48 123 7 28 12 40 0.13 
DAT0729 4317 91 57 148 7 28 13 40 0.14 
DAT0729 4318 82 54 136 7 28 14 40 0.13 
DAT0729 4319 85 57 142 7 28 15 40 0.13 
DAT0729 4320 86 58 144 138 7 28 16 40 0.14 0.13 
DAT0729 4321 89 52 141 7 28 17 40 0.14 
DAT0729 4322 83 64 147 7 28 18 40 0.14 
DAT0729 4323 81 52 133 7 28 19 40 0.13 
DAT0729 4324 81 66 147 7 28 20 40 0.14 
DAT0729 4325 84 60 144 7 28 21 40 0.14 
DAT0729 4326 81 53 134 7 28 22 40 0.13 
DAT0729 4327 73 61 134 7 28 23 40 0.13 
DAT0729 4328 85 58 143 7 29 0 40 0.13 
DAT0729 4329 86 55 141 7 29 1 40 0.14 
DAT0729 4330 81 55 136 140 7 29 2 40 0.14 0.14 
DAT0729 4331 90 56 146 7 29 3 40 0.14 
DAT0729 4332 89 56 145 7 29 4 40 0.13 
DAT0729 4333 80 57 137 7 29 5 40 0.13 
DAT0729 4334 80 72 152 7 29 6 40 0.13 
DAT0729 4335 72 67 139 7 29 7 40 0.13 
DAT0729 4336 86 59 145 7 29 8 40 0.13 
DAT0729 4337 74 58 132 7 29 9 40 0.13 
DAT0729 4338 58 30 88 7 29 9 56 0.04 
DAT0802 4339 32 15 47 7 29 10 47 0.01 4 Min 
DAT0802 4340 89 68 157 129 7 29 11 47 0.15 0.13 
DAT0802 4341 84 71 155 7 29 12 46 0.14 
DAT0802 4342 92 77 169 7 30 11 44 0.15 Interrupt 
DAT0802 4343 83 69 152 7 30 12 44 0.15 
DAT0802 4344 85 64 149 7 30 13 44 0.15 
DAT0802 4345 87 75 162 7 30 14 44 0.15 
DAT0802 4346 89 67 156 7 30 15 44 0.15 
DAT0802 4347 90 66 156 7 30 16 44 0.15 
DAT0802 4348 91 67 158 7 30 17 44 0.15 
DAT0802 4349 87 72 159 7 30 18 44 0.15 
DAT0802 4350 91 79 170 159 7 30 19 44 0.15 0.15 
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Appendix P: Digital Reliability Test Data - Test # 7 (Test Period # 6) 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave pari Notes 

DAT0802 4351 87 67 154 7 30 20 44 0.15 

DAT0802 4352 88 57 145 7 30 21 44 0.15 

DAT0802 4353 93 70 163 7 30 22 44 0.15 

DAT0802 4354 90 67 157 7 30 23 44 0.15 

DAT0802 4355 90 82 172 7 31 0 44 0.15 

DAT0802 4356 85 73 158 7 31 1 44 0.14 

DAT0802 4357 84 58 142 7 31 2 44 0.15 

DAT0802 4358 80 63 143 7 31 3 44 0.14 

DAT0802 4359 93 65 158 7 31 4 44 0.15 

DAT0802 4360 91 81 172 156 7 31 5 44 0.15 0.15 

DAT0802 4361 82 65 147 7 31 6 44 0.14 

DAT0802 4362 90 69 159 7 31 7 44 0.14 

DAT0802 4363 79 67 146 7 31 8 44 0.14 

DAT0802 4364 87 62 149 7 31 9 44 0.15 

DAT0802 4365 92 64 156 7 31 10 44 0.15 

DAT0802 4366 95 69 164 7 31 11 44 0.15 

DAT0802 4367 89 61 150 7 31 12 44 0.15 

DAT0802 4368 87 71 158 7 31 13 44 0.15 

DAT0802 4369 90 72 162 7 31 14 44 0.15 

DAT0802 4370 90 66 156 155 7 31 15 44 0.15 0.1b 

DAT0802 4371 89 68 157 7 31 16 44 0.15 

DAT0802 4372 95 59 154 7 31 17 44 0.15 

DAT0802 4373 90 65 155 7 31 18 44 0.15 

DAT0802 4374 87 66 153 7 31 19 44 0.15 

DAT0802 4375 87 56 143 7 31 20 44 0.14 

DAT0802 4376 90 62 152 7 31 21 44 0.15 

DAT0802 4377 92 73 165 7 31 22 44 0.15 

DAT0802 4378 88 57 145 7 31 23 44 0.14 

DAT0802 4379 91 57 148 8 1 0 44 0.14 

DAT0802 4380 88 63 151 152 8 1 1 44 0.14 0.1b 

DAT0802 4381 88 63 151 8 1 2 44 0.14 

DAT0802 4382 93 64 157 8 1 3 44 0.14 

DAT0802 4383 83 54 137 8 1 4 44 0.14 

DAT0802 4384 85 68 153 8 1 5 44 0.14 

DAT0802 4385 90 63 153 8 1 6 44 0.14 ■ 

DAT0802 4386 96 53 149 8 1 7 44 0.14 

DAT0802 4387 93 66 159 8 1 8 44 0.15 

DAT0802 4388 93 56 149 8 1 9 44 0.15 

DAT0802 4389 87 73 160 8 1 10 44 0.15 

DAT0802 4390 93 57 150 152 8 1 11 44 0.15 0.14 

DAT0802 4391 86 56 142 8 1 12 44 0.14 

DAT0802 4392 89 65 154 8 1 13 44 0.15 

DAT0802 4393 85 56 141 8 1 14 44 0.14 

DAT0802 4394 87 55 142 8 1 15 44 0.14 

DAT0802 4395 83 67 150 8 1 16 44 0.14 

DAT0802 4396 96 65 161 8 1 17 44 0.15 

DAT0802 4397 90 80 170 8 1 18 44 0.15 

DAT0802 4398 88 71 159 8 1 19 44 0.15 

DAT0802 4399 94 82 176 8 1 20 44 0.15 

DAT0802 4400 85 69 154 155 8 1 21 44 0.15 0.15 
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Appendix P: Digital Reliability Test Data - Test # 7 (Test Period # 6) 

Devices Upset File size (Mb) 
-j  

Stored in: Test# Bd#1 Bd#2 ! Total Ave Date(96) Time full ave part Notes 
DAT0802 4401 90 67 157 8 1 22 44 0.15 
DAT0802 4402 81 60 141 8 1 23 44 0.14 
DAT0802 4403 89 61 150 8 2 0 44 0.14 
DAT0802 4404 89 69 158 8 2 1 44 0.15 
DAT0802 4405 85 72 157 8 2 2 44 0.15 
DAT0802 4406 92 60 152 8 2 3 44 0.15 
DAT0802 4407 89 59 148 8 2 4 44 0.14 
DAT0802 4408 90 61 151 8 2 5 44 0.14 
DAT0802 4409 88 56 144 8 2 6 44 0.14 
DAT0802 4410 85 60 145 150 8 2 7 44 0.14 0.14 
DAT0802 4411 90 51 141 8 2 8 34 0.12 
DAT0805 4412 36 28 64 8 2 9 3 0.01 4 Min 
DAT0805 4413 89 64 153 8 2 10 3 0.15 
DAT0805 4414 79 53 132 8 2 11 3 0.14 
DAT0805 4415 76 62 138 8 2 12 3 0.14 
DAT0805 4416 86 64 150 8 2 13 3 0.14 
DAT0805 4417 92 66 158 8 2 14 3 0.14 
DAT0805 4418 92 49 141 8 2 15 3 0.14 
DAT0805 4419 70 39 109 8 2 15 16 0.03 Interrupt 
DAT0805 4420 88 54 142 133 8 2 16 42 0.14 0.14 
DAT0805 4421 84 58 142 8 2 17 42 0.14 
DAT0805 4422 90 69 159 8 2 18 42 0.15 
DAT0805 4423 91 69 160 8 2 19 42 0.15 
DAT0805 4424 86 68 154 8 2 20 42 0.14 
DAT0805 4425 90 73 163 8 2 21 42 0.14 
DAT0805 4426 91 88 179 8 2 22 42 0.15 
DAT0805 4427 90 60 150 8 2 23 42 0.14 
DAT0805 4428 82 56 138 8 3 0 42 0.14 
DAT0805 4429 91 55 146 8 3 1 42 0.14 
DAT0805 4430 92 53 145 154 8 3 2 42 0.14 0.14 
DAT0805 4431 84 74 158 8 3 3 42 0.14 
DAT0805 4432 84 64 148 8 3 4 42 0.14 
DAT0805 4433 90 66 156 8 3 5 42 0.14 
DAT0805 4434 77 60 137 8 3 6 42 0.14 
DAT0805 4435 91 61 152 8 3 7 42 0.14 
DAT0805 4436 94 62 156 8 3 8 42 0.14 
DAT0805 4437 89 67 156 8 3 9 42 0.14 
DAT0805 4438 92 65 157 8 3 10 42 0.14 
DAT0805 4439 89 62 151 8 3 11 42 0.14 
DAT0805 4440 83 58 141 151 8 3 12 42 0.14 0.14 
DAT0805 4441 88 56 144 8 3 13 42 0.14 
DAT0805 4442 80 63 143 8 3 14 42 0.14 
DAT0805 4443 83 58 141 8 3 15 42 0.14 
DAT0805 4444 87 75 162 8 3 16 42 0.14 
DAT0805 4445 91 66 157 8 3 17 42 0.14 
DAT0805 4446 87 65 152 8 3 18 42 0.14 
DAT0805 4447 81 64 145 8 3 19 42 0.14 
DAT0805 4448 81 59 140 8 3 20 42 0.14 
DAT0805 4449 95 57 152 8 3 21 42 0.14 
DAT0805 4450 93 70 163 150 8 3 22 42 0.15 0.14 
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Appendix P: Digital Reliability Test Data - Test # 7 (Test Period # 6) 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date 96) Time full ave part Notes 

DAT0805 4451 93 51 144 8 3 23 42 0.14 

DAT0805 4452 91 63 154 8 4 0 42 0.14 

DAT0805 4453 82 70 152 8 4 1 42 0.14 

DAT0805 4454 89 72 161 8 4 2 42 0.14 

DAT0805 4455 82 56 138 8 4 3 42 0.14 

DAT0805 4456 88 63 151 8 4 4 42 0.14 

DAT0805 4457 82 60 142 8 4 5 42 0.14 

DAT0805 4458 86 70 156 8 4 6 42 0.14 

DAT0805 4459 96 63 159 8 4 7 42 0.15 

DAT0805 4460 91 70 161 152 8 4 8 42 0.15 0.14 

DAT0805 4461 78 75 153 8 4 9 42 0.14 

DAT0805 4462 84 61 145 8 4 10 42 0.14 

DAT0805 4463 90 61 151 8 4 11 42 0.14 

DAT0805 4464 86 63 149 8 4 12 42 0.14 

DAT0805 4465 89 55 144 8 4 13 42 0.14 

DAT0805 4466 91 76 167 8 4 14 42 0.14 

DAT0805 4467 96 65 161 8 4 15 42 0.15 

DAT0805 4468 95 63 158 8 4 16 42 0.14 

DAT0805 4469 87 58 145 8 4 17 42 0.14 

DAT0805 4470 83 67 150 152 8 4 18 42 0.14 0.14 

DAT0805 4471 86 83 169 8 4 19 42 0.15 

DAT0805 4472 93 57 150 8 4 20 42 0.14 

DAT0805 4473 83 55 138 8 4 21 42 0.14 

DAT0805 4474 87 60 147 8 4 22 42 0.14 

DAT0805 4475 88 48 136 8 4 23 42 0.14 

DAT0805 4476 87 70 157 8 5 0 42 0.14 

DAT0805 4477 90 62 152 8 5 1 42 0.14 

DAT0805 4478 85 51 136 8 5 2 42 0.14 

DAT0805 4479 85 60 145 8 5 3 42 0.14 

DAT0805 4480 91 65 156 149 8 5 4 42 0.14 0.14 

DAT0805 4481 85 62 147 8 5 5 42 0.14 

DAT0805 4482 80 72 152 8 5 6 42 0.14 

DAT0805 4483 81 41 122 8 5 7 42 0.14 

DAT0805 4484 93 64 157 8 5 8 42 0.14 

DAT0805 4485 86 63 149 8 5 9 22 0.1 

DAT0809 4486 33 23 56 8 5 10 29 0.01 4 Min 

DAT0809 4487 89 66 155 8 5 11 29 0.15 

DAT0809 4488 88 57 145 8 5 12 29 0.15 

DAT0809 4489 90 65 155 8 5 13 29 0.15 

DAT0809 4490 85 73 158 140 8 5 14 29 0.15 0.15 

DAT0809 4491 82 67 149 8 5 15 29 0.15 

DAT0809 4492 94 67 161 8 5 16 29 0.15 

DAT0809 4493 93 72 165 8 5 17 29 0.15 

DAT0809 4494 93 68 161 8 5 18 29 0.15 

DAT0809 4495 82 67 149 8 5 19 29 0.15 

DAT0809 4496 82 72 154 8 5 20 29 0.15 

DAT0809 4497 85 69 154 8 5 21 29 0.15 

DAT0809 4498 92 64 156 8 5 22 29 0.15 

DAT0809 4499 88 56 144 8 5 23 29 0.15 

DAT0809 4500 84 69 153 155 8 6 0 29 0.15 0.15 
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Appendix P: Digital Reliability Test Data - Test # 7 (Test Period # 6) 

Devices Upset File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT0809 4501 86 68 154 8 6 1 29 0.15 
DAT0809 4502 90 63 153 8 6 2 29 0.15 
DAT0809 4503 84 69 153 8 6 3 29 0.15 
DAT0809 4504 96 54 150 8 6 4 29 0.15 
DAT0809 4505 89 67 156 8 6 5 29 0.15 
DAT0809 4506 94 72 166 8 6 6 29 0.15 
DAT0809 4507 93 70 163 8 6 7 29 0.15 
DAT0809 4508 86 58 144 8 6 8 29 0.15 
DAT0809 4509 85 78 163 8 6 9 29 0.15 
DAT0809 4510 89 65 154 156 8 6 10 29 0.15 0.15 
DAT0809 4511 92 71 163 8 6 11 29 0.15 
DAT0809 4512 92 72 164 8 6 12 29 0.15 
DAT0809 4513 84 73 157 8 6 13 29 0.14 
DAT0809 4514 90 81 171 8 6 14 29 0.15 
DAT0809 4515 77 62 139 8 6 15 29 0.15 
DAT0809 4516 84 79 163 8 6 16 29 0.15 
DAT0809 4517 88 70 158 8 6 17 29 0.15 
DAT0809 4518 96 81 177 8 6 18 29 0.15 
DAT0809 4519 94 65 159 8 6 19 29 0.15 
DAT0809 4520 91 66 157 161 8 6 20 29 0.15 0.15 
DAT0809 4521 90 62 152 8 6 21 29 0.15 
DAT0809 4522 90 62 152 8 6 22 29 0.15 
DAT0809 4523 91 61 152 8 6 23 29 0.15 
DAT0809 4524 89 67 156 8 7 0 29 0.15 
DAT0809 4525 92 73 165 8 7 1 29 0.15 
DAT0809 4526 89 83 172 8 7 2 29 0.15 
DAT0809 4527 88 51 139 8 7 3 29 0.14 
DAT0809 4528 84 56 140 8 7 4 29 0.14 
DAT0809 4529 96 73 169 8 7 5 29 0.15 
DAT0809 4530 76 59 135 153 8 7 6 29 0.15 0.15 
DAT0809 4531 98 68 166 8 7 7 29 0.15 
DAT0809 4532 85 69 154 8 7 8 29 0.14 
DAT0809 4533 84 65 149 8 7 9 29 0.15 
DAT0809 4534 85 64 149 8 7 10 29 0.15 
DAT0809 4535 85 73 158 8 7 11 29 0.15 
DAT0809 4536 94 71 165 8 7 12 29 0.15 
DAT0809 4537 84 63 147 8 7 13 29 0.15 
DAT0809 4538 86 65 151 8 7 14 29 0.15 
DAT0809 4539 80 63 143 8 7 15 29 0.15 
DAT0809 4540 90 76 166 155 8 7 16 29 0.15 0.15 
DAT0809 4541 85 76 161 8 7 17 29 0.15 
DAT0809 4542 87 83 170 8 7 18 29 0.15 
DAT0809 4543 96 79 175 8 7 19 29 0.15 
DAT0809 4544 88 80 168 8 7 20 29 0.15 
DAT0809 4545 94 74 168 8 7 21 29 0.15 
DAT0809 4546 88 74 162 8 7 22 29 0.15 
DAT0809 4547 91 64 155 8 7 23 29 0.15 
DAT0809 4548 91 62 153 8 8 0 29 0.15 
DAT0809 4549 88 72 160 8 8 1 29 0.15 
DAT0809 4550 87 68 155 163 8 8 2 29 0.15 0.15 
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Appendix P: Digital Reliability Test Data - Test # 7 (Test Period # 6) 

Stored in: 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 
DAT0809 

Test# 

4551 
4552 
4553 
4554 
4555 
4556 
4557 
4558 
4559 
4560 
4561 
4562 
4563 
4564 
4565 
4566 
4567 
4568 
4569 
4570 
4571 
4572 
4573 
4574 
4575 
4576 
4577 
4578 
4579 
4580 
4581 

Devices Upset 
Bd#1 

91 
89 
90 
87 
90 
83 
88 
89 
84 
87 
88 
93 
94 
95 
86 
95 
97 
78 
88 
86 
88 
90 
90 
83 
95 
85 
84 
79 
84 
84 
92 

Bd#2 

72 
56 
67 
63 
70 
75 
61 
68 
67 
75 
66 
66 
66 
79 
60 
63 
67 
63 
74 
74 
74 
68 
71 
67 
78 
61 
60 
66 
61 
62 
60 

Total 

163 
145 
157 
150 
160 
158 
149 
157 
151 
162 
154 
159 
160 
174 
146 
158 
164 
141 
162 
160 
162 
158 
161 
150 
173 
146 
144 
145 
145 
146 
152 

Ave 

155 

158 

Date (96) 

153 

Time 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 

10_ 
U_ 
JI2_ 

13. 
ü 
J5_ 

V7_ 
18 
19 
20 
21 
22 
23 

File size (Mb) 
full 

0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.14 
0.14 
0.15 
0.14 
0.15 
0.14 

ave part Notes 

0.15 

0.15 

0.15 
End of test 

15 0.14 
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Appendix Q: Digital Reliability Test Data - Test #6 (Test Period # 7) 

Devices Upset I File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0822 4601 95 97 192 8 20 15 18 0.11 4 Min 

DAT0822 4602 100 100 200 8 20 16 19 1.54 

DAT0822 4603 99 98 197 8 20 17 19 1.55 

DAT0822 4604 96 99 195 8 20 18 19 1.56 

DAT0822 4605 98 99 197 8 20 19 19 1.59 

DAT0822 4606 97 99 196 8 20 20 19 1.59 

DAT0822 4607 98 98 196 8 20 21 19 1.58 

DAT0822 4608 97 99 196 8 20 22 19 1.58 

DAT0822 4609 97 99 196 8 20 23 19 1.58 

DAT0822 4610 99 100 199 196 8 21 0 19 1.60 1.57 

DAT0822 4611 98 99 197 8 21 1 19 1.60 

DAT0822 4612 98 99 197 8 21 2 19 1.59 

DAT0822 4613 98 99 197 8 21 3 19 1.59 

DAT0822 4614 97 99 196 8 21 4 19 1.57 

DAT0822 4615 99 99 198 8 21 5 19 1.56 

DAT0822 4616 97 99 196 8 21 6 19 1.55 

DAT0822 4617 99 99 198 8 21 7 19 1.55 

DAT0822 4618 99 99 198 8 21 8 19 1.55 

DAT0822 4619 99 99 198 8 21 9 19 1.57 

DAT0822 4620 100 99 199 197 8 21 10 19 1.58 1.57 

DAT0822 4621 99 99 198 8 21 11 19 1.59 

DAT0822 4622 98 99 197 8 21 12 19 1.59 

DAT0822 4623 100 99 199 8 21 13 19 1.60 

DAT0822 4624 98 99 197 8 21 14 19 1.60 

DAT0822 4625 99 99 198 8 21 15 19 1.60 

DAT0822 4626 99 99 198 8 21 16 19 1.61 

DAT0822 4627 98 99 197 8 21 17 19 1.61 

DAT0822 4628 99 99 198 8 21 18 19 1.61 

DAT0822 4629 97 99 196 8 21 19 19 1.60 

DAT0822 4630 96 99 195 197 8 21 20 19 1.59 1.6 

DAT0822 4631 99 99 198 8 21 21 19 1.60 
DAT0822 4632 99 99 198 8 21 22 19 1.59 
DAT0822 4633 98 99 197 8 21 23 19 1.58 

DAT0822 4634 98 99 197 8 22 0 19 1.58 

DAT0822 4635 99 99 198 8 22 1 19 1.57 

DAT0822 4636 97 99 196 8 22 2 19 1.57 

DAT0822 4637 98 99 197 8 22 3 19 1.57 

DAT0822 4638 97 99 196 8 22 4 19 1.56 

DAT0822 4639 99 99 198 8 22 5 19 1.55 

DAT0822 4640 98 99 197 197 8 22 6 19 1.54 1.57 

DAT0822 4641 99 99 198 8 22 7 19 1.54 

DAT0822 4642 98 99 197 8 22 8 19 1.54 

DAT0822 4643 97 99 196 8 22 9 19 1.54 

DAT0822 4644 99 99 198 8 22 10 19 1.54 

DAT0824 4645 95 96 191 8 22 11 28 0.11 4 Min 

DAT0824 4646 98 99 197 8 22 12 28 1.57 

DAT0824 4647 100 99 199 8 22 13 28 1.58 

DAT0824 4648 100 99 199 8 22 14 28 4.47 

DAT0824 4649 99 99 198 8 22 15 28 1.58 

DAT0824 4650 99 99 198 197 8 22 16 28 1.57 1.88 
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Appendix Q: Digital Reliability Test Data - Test #6 (Test Period # 7) 

Devices Upset File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT0824 4651 97 98 195 8 22 17 28 1.57 
DAT0824 4652 98 99 197 8 22 18 28 1.57 
DAT0824 4653 97 99 196 8 22 19 28 1.57 
DAT0824 4654 96 99 195 8 22 20 28 1.55 
DAT0824 4655 99 99 198 8 22 21 28 1.55 
DAT0824 4656 98 99 197 8 22 22 28 1.55 
DAT0824 4657 97 99 196 8 22 23 28 1.57 
DAT0824 4658 98 99 197 8 23 0 28 1.58 
DAT0824 4659 97 99 196 8 23 1 28 1.59 
DAT0824 4660 98 99 197 196 8 23 2 28 1.58 1.57 
DAT0824 4661 100 100 200 8 23 3 28 1.58 
DAT0824 4662 96 99 195 8 23 4 28 1.57 
DAT0824 4663 97 99 196 8 23 5 28 1.56 
DAT0824 4664 98 99 197 8 23 6 28 1.56 
DAT0824 4665 97 99 196 8 23 7 28 1.55 
DAT0824 4666 98 99 197 8 23 8 28 1.54 
DAT0824 4667 99 99 198 8 23 9 28 1.56 
DAT0824 4668 98 99 197 8 23 10 28 1.56 
DAT0824 4669 98 99 197 8 23 11 28 1.56 
DAT0824 4670 99 99 198 197 8 23 12 28 1.57 1.56 
DAT0824 4671 98 99 197 8 23 13 28 1.59 
DAT0824 4672 96 99 195 8 23 14 28 1.59 
DAT0824 4673 99 99 198 8 23 15 28 1.60 
DAT0824 4674 100 99 199 8 23 16 28 1.60 
DAT0824 4675 98 100 198 8 23 17 28 1.59 
DAT0824 4676 97 99 196 8 23 18 28 1.60 
DAT0824 4677 99 99 198 8 23 19 28 1.60 
DAT0824 4678 99 99 198 8 23 20 28 1.60 
DAT0824 4679 99 99 198 8 23 21 28 1.59 
DAT0824 4680 99 100 199 198 8 23 22 28 1.59 1.6 
DAT0824 4681 98 99 197 8 23 23 28 1.61 
DAT0824 4682 98 99 197 8 24 0 28 1.60 
DAT0824 4683 98 99 197 8 24 1 28 1.59 
DAT0824 4684 98 99 197 8 24 2 28 1.58 
DAT0824 4685 98 99 197 8 24 3 28 1.57 
DAT0824 4686 100 99 199 8 24 4 28 1.56 
DAT0824 4687 97 99 196 8 24 5 28 1.55 
DAT0824 4688 99 99 198 8 24 6 28 1.55 
DAT0824 4689 98 99 197 8 24 7 28 1.55 
DAT0824 4690 99 99 198 197 8 24 8 28 1.56 1.57 
DAT0824 4691 98 100 198 8 24 9 28 1.56 
DAT0824 4692 99 99 198 8 24 10 28 1.56 
DAT0824 4693 98 99 197 8 24 11 28 1.56 
DAT0824 4694 97 99 196 8 24 12 28 1.57 
DAT0824 4695 98 99 197 8 24 13 28 1.58 
DAT0824 4696 96 99 195 8 24 14 28 1.59 
DAT0824 4697 97 99 196 8 24 15 28 1.60 
DAT0824 4698 99 99 198 8 24 16 28 1.58 
DAT0824 4699 98 99 197 8 24 17 28 1.59 
DAT0824 4700 97 99 196 197 8 24 18 28 1.59 1.58 
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Appendix Q: Digital Reliability Test Data - Test #6 (Test Period # 7) 

Devices Upset I File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0824 4701 99 99 198 8 24 19 28 1.59 

DAT0824 4702 97 99 196 8 24 20 28 1.59 

DAT0824 4703 97 99 196 8 24 21 28 1.59 

DAT0824 4704 98 100 198 8 24 22 28 1.58 

DAT0824 4705 98 99 197 8 24 23 28 1.56 

DAT0827 4706 99 99 198 8 25 0 28 1.55 

DAT0827 4707 99 99 198 8 25 1 28 1.55 

DAT0827 4708 97 99 196 8 25 2 28 1.55 

DAT0827 4709 99 99 198 8 25 3 28 1.55 

DAT0827 4710 98 99 197 197 8 25 4 28 1.55 1.57 

DAT0827 4711 99 99 198 8 25 5 28 1.54 

DAT0827 4712 97 99 196 8 25 6 28 1.54 

DAT0827 4713 99 99 198 8 25 7 28 1.57 

DAT0827 4714 99 99 198 8 25 8 28 1.58 

DAT0827 4715 97 99 196 8 25 9 28 1.58 

DAT0827 4716 97 99 196 8 25 10 28 1.59 

DAT0827 4717 100 99 199 8 25 11 28 1.59 

DAT0827 4718 98 99 197 8 25 12 28 1.59 

DAT0827 4719 98 100 198 8 25 13 28 1.60 

DAT0827 4720 98 99 197 197 8 25 14 28 1.60 1.58 

DAT0827 4721 98 99 197 8 25 15 28 1.61 

DAT0827 4722 99 99 198 8 25 16 28 1.61 

DAT0827 4723 98 99 197 8 25 17 28 1.57 

DAT0827 4724 98 99 197 8 25 18 28 1.56 

DAT0827 4725 95 99 194 8 25 19 28 1.57 

DAT0827 4726 96 99 195 8 25 20 28 1.58 

DAT0827 4727 97 99 196 8 25 21 28 1.56 

DAT0827 4728 98 100 198 8 25 22 28 1.56 

DAT0827 4729 96 99 195 8 25 23 28 1.57 

DAT0827 4730 100 99 199 197 8 26 0 28 1.58 1.58 

DAT0827 4731 99 99 198 8 26 1 28 1.57 

DAT0827 4732 100 99 199 8 26 2 28 1.57 

DAT0827 4733 98 99 197 8 26 3 28 1.56 

DAT0827 4734 98 99 197 8 26 4 28 1.56 

DAT0827 4735 99 99 198 8 26 5 28 1.56 

DAT0827 4736 99 99 198 8 26 6 28 1.55 

DAT0827 4737 98 99 197 8 26 7 28 1.55 

DAT0827 4738 97 99 196 8 26 8 28 1.55 

DAT0827 4739 97 99 196 8 26 9 28 1.58 

DAT0827 4740 97 99 196 197 8 26 10 28 1.58 1.56 

DAT0827 4741 97 99 196 8 26 11 28 1.59 

DAT0827 4742 99 99 198 8 26 12 28 1.58 

DAT0827 4743 98 100 198 8 26 13 28 1.60 

DAT0827 4744 98 99 197 8 26 14 28 1.60 

DAT0827 4745 99 99 198 8 26 15 28 1.59 

DAT0827 4746 98 99 197 8 26 16 28 1.59 

DAT0827 4747 97 99 196 8 26 17 28 1.60 

DAT0827 4748 98 99 197 8 26 18 28 1.61 

DAT0827 4749 98 100 198 8 26 19 28 1.60 

DAT0827 4750 96 100 196 197 8 26 20 28 1.60 1.6 

Q3 



Appendix Q: Digital Reliability Test Date - Test #6 (Test Period # 7) 

Devices Upset File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Tota Ave Date(96) Time full ave part Notes 
DAT0827 4751 98 99 197 8 26 21 28 1.59 
DAT0827 4752 100 100 200 8 26 22 28 1.58 
DAT0827 4753 97 100 197 8 26 23 28 1.57 
DAT0827 4754 97 99 196 8 27 0 28 1.56 
DAT0827 4755 99 99 198 8 27 1 28 1.56 
DAT0827 4756 98 100 198 8 27 2 28 1.58 
DAT0827 4757 97 99 196 8 27 3 28 1.58 
DAT0827 4758 98 99 197 8 27 4 28 1.58 
DAT0827 4759 98 100 198 8 27 5 28 1.58 
DAT0827 4760 99 100 199 198 8 27 6 28 1.58 1.58 
DAT0827 4761 99 99 198 8 27 7 28 1.58 
DAT0827 4762 98 99 197 8 27 8 28 1.57 
DAT0827 4763 98 99 197 8 27 9 28 1.63 
DAT0827 4764 100 99 199 8 27 10 28 1.59 
DAT0827 4765 97 99 196 8 27 10 45 0.42 
DAT0903 4766 95 98 193 8 27 13 46 0.11 4 Min 
DAT0903 4767 99 99 198 8 27 14 46 1.62 
DAT0903 4768 97 99 196 8 27 15 46 1.62 
DAT0903 4769 98 99 197 8 27 16 46 1.62 
DAT0903 4770 98 99 197 197 8 27 17 46 1.62 1.61 
DAT0903 4771 96 99 195 8 27 18 46 1.62 
DAT0903 4772 98 99 197 8 27 19 46 1.62 
DAT0903 4773 99 100 199 8 27 20 46 1.62 
DAT0903 4774 100 99 199 8 27 21 46 1.62 
DAT0903 4775 99 99 198 8 27 22 46 1.62 
DAT0903 4776 99 99 198 8 27 23 46 1.63 
DAT0903 4777 98 100 198 8 28 0 46 1.62 
DAT0903 4778 97 99 196 8 28 1 46 1.62 
DAT0903 4779 100 99 199 8 28 2 46 1.62 
DAT0903 4780 100 99 199 198 8 28 3 46 1.62 1.62 
DAT0903 4781 97 99 196 8 28 4 46 1.63 
DAT0903 4782 97 99 196 8 28 5 46 1.62 
DAT0903 4783 98 99 197 8 28 6 46 1.60 
DAT0903 4784 96 100 196 8 28 7 46 1.60 
DAT0903 4785 98 99 197 8 28 8 46 1.60 
DAT0903 4786 99 99 198 8 28 9 46 1.60 
DAT0903 4787 98 99 197 8 28 10 46 1.57 
DAT0903 4788 99 99 198 8 28 11 46 1.61 
DAT0903 4789 96 99 195 8 28 12 46 1.64 
DAT0903 4790 99 99 198 197 8 28 13 46 1.65 1.61 
DAT0903 4791 99 99 198 8 28 14 46 1.63 
DAT0903 4792 97 100 197 8 28 15 46 1.63 
DAT0903 4793 99 99 198 8 28 16 46 1.61 
DAT0903 4794 100 99 199 8 28 17 46 1.61 
DAT0903 4795 97 99 196 8 28 18 46 1.63 
DAT0903 4796 98 99 197 8 28 19 46 1.75 
DAT0903 4797 99 99 198 8 28 20 46 1.74 
DAT0903 4798 99 99 198 8 28 21 46 1.73 
DAT0903 4799 97 99 196 8 28 22 46 1.67 
DAT0903 4800 97 99 196 197 8 28 I 23 46 1.62 1.66 
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Appendix Q: Digital Reliability Test Data - Test #6 (Test Period # 7) 

Devices Upset I File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0903 4801 97 99 196 8 29 0 46 1.62 

DAT0903 4802 98 99 197 8 29 1 46 1.61 

DAT0903 4803 99 99 198 8 29 2 46 1.61 

DAT0903 4804 97 99 196 8 29 3 46 1.61 

DAT0903 4805 96 99 195 8 29 4 46 1.61 

DAT0903 4806 98 99 197 8 29 5 46 1.60 

DAT0903 4807 99 99 198 8 29 6 46 1.60 

DAT0903 4808 99 99 198 8 29 7 46 1.59 

DAT0903 4809 97 99 196 8 29 8 46 1.60 

DAT0903 4810 98 99 197 197 8 29 9 46 1.60 1.61 

DAT0903 4811 99 99 198 8 29 10 46 1.61 

DAT0903 4812 100 99 199 8 29 11 46 1.62 

DAT0903 4813 98 100 198 8 29 12 46 1.64 

DAT0903 4814 98 99 197 8 29 13 46 1.63 

DAT0903 4815 97 99 196 8 29 14 46 1.62 

DAT0903 4816 98 99 197 8 29 15 46 1.63 

DAT0903 4817 100 100 200 8 29 16 46 1.64 

DAT0903 4818 98 99 197 8 29 17 46 1.62 

DAT0903 4819 98 99 197 8 29 18 46 1.62 

DAT0903 4820 99 99 198 198 8 29 19 46 1.63 1.63 

DAT0903 4821 98 100 198 8 29 20 46 1.62 

DAT0903 4822 97 99 196 8 29 21 46 1.60 

DAT0903 4823 100 99 199 8 29 22 46 1.63 

DAT0903 4824 100 100 200 8 29 23 46 1.62 

DAT0903 4825 98 99 197 8 30 0 46 1.61 

DAT0903 4826 97 99 196 8 30 1 46 1.61 

DAT0903 4827 100 99 199 8 30 2 46 1.60 

DAT0903 4828 98 100 198 8 30 3 46 1.60 

DAT0903 4829 98 99 197 8 30 4 46 1.60 

DAT0903 4830 98 100 198 198 8 30 5 46 1.59 1.61 

DAT0903 4831 98 99 197 8 30 6 46 1.60 

DAT0903 4832 97 98 195 8 30 7 46 1.60 

DAT0903 4833 98 99 197 8 30 8 46 1.59 

DAT0903 4834 99 99 198 8 30 9 46 1.59 

DAT0903 4835 98 99 197 8 30 10 46 1.60 

DAT0903 4836 99 99 198 8 30 11 46 1.61 

DAT0903 4837 98 99 197 8 30 12 46 1.62 

DAT0903 4838 99 99 198 8 30 13 46 1.62 

DAT0903 4839 99 99 198 8 30 14 46 1.61 

DAT0903 4840 98 99 197 197 8 30 15 46 1.59 1.6 

DAT0906 4841 100 100 200 9 3 11 43 1.97 

DAT0906 4842 96 100 196 9 3 12 43 1.39 

DAT0906 4843 98 100 198 9 3 13 43 1.59 

DAT0906 4844 96 99 195 9 4 10 11 0.12 4 Min 

DAT0906 4845 98 99 197 9 4 11 11 1.64 

DAT0906 4846 98 99 197 9 4 12 11 1.65 

DAT0906 4847 99 99 198 9 4 13 11 1.69 

DAT0906 4848 98 99 197 9 4 14 11 1.68 

DAT0906 4849 98 99 197 9 4 15 11 1.60 

DAT0906 4850 98 99 197 197 9 4 16 11 1.46 1.63 
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Appendix Q: Digital Reliability Test Data - Test #6 (Test Period # 7) 

Devices Upset File size (Mb) 1  
Stored in: Test# Bd#1 Bd#2 Tota Ave Date(96) Time full ave part Notes 
DAT0906 4851 96 99 195 9 4 17 11 1.53 
DAT0906 4852 98 99 197 9 4 18 11 1.65 
DAT0906 4853 98 99 197 9 4 19 11 1.65 
DAT0906 4854 98 100 198 9 4 20 11 1.64 
DAT0906 4855 99 99 198 9 4 21 11 1.63 
DAT0906 4856 98 99 197 9 4 22 11 1.63 
DAT0906 4857 96 99 195 9 4 23 11 1.63 
DAT0906 4858 99 99 198 9 5 0 11 1.61 
DAT0906 4859 97 99 196 9 5 1 11 1.66 
DAT0906 4860 100 99 199 197 9 5 2 11 1.67 1.63 
DAT0906 4861 98 100 198 9 5 3 11 1.65 
DAT0906 4862 99 99 198 9 5 4 11 1.66 
DAT0906 4863 98 99 197 9 5 5 11 1.63 
DAT0906 4864 96 99 195 9 5 6 11 1.66 
DAT0906 4865 99 99 198 9 5 7 11 1.68 
DAT0906 4866 96 99 195 9 5 8 11 1.68 
DAT0906 4867 97 99 196 9 5 9 11 1.68 
DAT0906 4868 99 99 198 9 5 10 11 1.67 
DAT0906 4869 99 99 198 9 5 11 11 1.69 
DAT0906 4870 97 99 196 197 9 5 12 11 1.70 1.67 
DAT0906 4871 98 99 197 9 5 13 11 1.69 
DAT0906 4872 99 100 199 9 5 14 11 1.71 
DAT0906 4873 99 99 198 9 5 15 11 1.67 
DAT0906 4874 98 99 197 9 5 16 11 1.71 
DAT0906 4875 99 99 198 9 5 17 11 1.71 
DAT0906 4876 99 99 198 9 5 18 11 1.70 
DAT0906 4877 97 100 197 9 5 19 11 1.71 
DAT0906 4878 99 99 198 9 5 20 11 1.70 
DAT0906 4879 100 100 200 9 5 21 11 1.70 
DAT0906 4880 98 100 198 198 9 5 22 11 1.71 1.7 
DAT0906 4881 99 100 199 9 5 23 11 1.69 
DAT0906 4882 99 100 199 9 6 0 11 1.68 
DAT0906 4883 99 99 198 9 6 1 11 1.69 
DAT0906 4884 97 99 196 9 6 2 11 1.69 
DAT0906 4885 99 99 198 9 6 3 11 1.70 
DAT0906 4886 99 99 198 9 6 4 11 1.70 
DAT0906 4887 98 99 197 9 6 5 11 1.69 
DAT0906 4888 99 99 198 9 6 6 11 1.70 
DAT0906 4889 96 99 195 9 6 7 11 1.69 
DAT0906 4890 99 99 198 198 9 6 8 11 1.68 1.69 
DAT0906 4891 99 99 198 9 6 9 11 1.69 
DAT0906 4892 98 99 197 9 6 10 11 1.70 
DAT0906 4893 98 99 197 9 6 11 11 1.70 
DAT0909 4894 96 98 194 9 6 12 59 0.11 4 Min 
DAT0909 4895 100 100 200 9 6 13 59 1.62 
DAT0909 4896 99 100 199 9 6 14 59 1.58 
DAT0909 4897 100 99 199 9 6 15 59 1.58 
DAT0909 4898 98 99 197 9 6 16 59 1.59 
DAT0909 4899 100 99 199 9 6 17 59 1.59 
DAT0909 4900 100 99      199 198 9 6 18 59 | 1.59 1.63 
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Appendix Q: Digital Reliability Test Data - Test #6 (Test Period # 7) 

Devices Upset I File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0909 4901 97 99 196 9 6 19 59 1.57 

DAT0909 4902 99 99 198 9 6 20 59 1.56 

DAT0909 4903 99 99 198 9 6 21 59 1.58 

DAT0909 4904 100 99 199 9 6 22 59 1.62 

DAT0909 4905 99 99 198 9 6 23 59 1.66 

DAT0909 4906 100 99 199 9 7 0 59 1.68 

DAT0909 4907 98 99 197 9 7 1 59 1.68 

DAT0909 4908 100 99 199 9 7 2 59 1.67 

DAT0909 4909 100 99 199 9 7 3 59 1.67 

DAT0909 4910 98 99 197 198 9 7 4 59 1.66 1.64 

DAT0909 4911 98 99 197 9 7 5 59 1.67 

DAT0909 4912 99 99 198 9 7 6 59 1.69 

DAT0909 4913 100 100 200 9 7 7 59 1.66 

DAT0909 4914 100 99 199 9 7 8 59 1.66 

DAT0909 4915 100 99 199 9 7 9 59 1.61 

DAT0909 4916 100 99 199 9 7 10 59 1.62 

DAT0909 4917 99 99 198 9 7 11 59 1.62 

DAT0909 4918 99 99 198 9 7 12 59 1.71 

DAT0909 4919 100 99 199 9 7 13 59 1.72 

DAT0909 4920 97 100 197 198 9 7 14 59 1.72 1.67 

DAT0909 4921 99 100 199 9 7 15 59 1.72 

DAT0909 4922 99 100 199 9 7 16 59 1.72 

DAT0909 4923 100 100 200 9 7 17 59 1.72 

DAT0909 4924 100 100 200 9 7 18 59 1.72 

DAT0909 4925 98 100 198 9 7 19 59 1.70 

DAT0909 4926 98 99 197 9 7 20 59 1.72 

DAT0909 4927 99 99 198 9 7 21 59 1.71 

DAT0909 4928 98 99 197 9 7 22 59 1.71 

DAT0909 4929 100 99 199 9 7 23 59 1.71 

DAT0909 4930 98 99 197 198 9 8 0 59 1.71 1.71 

DAT0909 4931 100 99 199 9 8 1 59 1.70 

DAT0909 4932 98 99 197 9 8 2 59 1.70 

DAT0909 4933 99 99 198 9 8 3 59 1.70 

DAT0909 4934 99 99 198 9 8 4 59 1.70 

DAT0909 4935 99 99 198 9 8 5 59 1.69 

DAT0909 4936 100 99 199 9 8 6 59 1.64 

DAT0909 4937 99 99 198 9 8 7 59 1.60 

DAT0909 4938 99 99 198 9 8 8 59 1.73 

DAT0909 4939 99 100 199 9 8 9 59 1.73 

DAT0909 4940 99 99 198 198 9 8 10 59 1.73 1.69 

DAT0909 4941 98 99 197 9 8 11 59 1.74 

DAT0909 4942 100 99 199 9 8 12 59 1.73 

DAT0909 4943 98 99 197 9 8 13 59 1.74 

DAT0909 4944 99 100 199 9 8 14 59 1.75 

DAT0909 4945 100 99 199 9 8 15 59 1.74 

DAT0909 4946 100 99 199 9 8 16 59 1.74 

DAT0909 4947 98 99 197 9 8 17 59 1.74 

DAT0909 4948 97 100 197 9 8 18 59 1.76 

DAT0909 4949 98 99 197 9 8 19 59 1.76 

DAT0909 4950 99 100 199 198 9 8 20 59 1.76 1.75  — 
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Appendix Q: Digital Reliability Test Dala - Test #6 (Test Period # 7) 

Devices Upset I File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Tota Ave Date(96) Time full ave part Notes 
DAT0909 4951 99 99 198 9 8 21 59 1.76 
DAT0909 4952 99 99 198 9 8 22 59 1.74 
DAT0909 4953 100 99 199 9 8 23 59 1.74 
DAT0909 4954 100 99 199 9 9 0 59 1.74 
DAT0909 4955 98 99 197 9 9 1 59 1.74 
DAT0909 4956 98 99 197 9 9 2 59 1.74 
DAT0909 4957 100 99 199 9 9 3 59 1.74 
DAT0909 4958 100 99 199 9 9 4 59 1.73 
DAT0909 4959 99 100 199 9 9 5 59 1.73 
DAT0909 4960 99 99 198 198 9 9 6 59 1.75 1.74 
DAT0909 4961 100 99 199 9 9 7 59 1.75 
DAT0909 4962 99 99 198 9 9 8 59 1.76 
DAT0909 4963 100 99 199 9 9 9 59 1.76 
DAT0909 4964 99 99 198 9 9 10 59 1.76 
DAT0909 4965 97 99 196 9 9 11 22 0.62 
DAT0913 4966 98 98 196 9 9 12 47 0.12 4 Min 
DAT0913 4967 99 99 198 9 9 13 47 1.81 
DAT0913 4968 100 99 199 9 9 14 47 1.68 
DAT0913 4969 100 99 199 9 9 15 47 1.67 
DAT0913 4970 100 99 199 198 9 9 16 47 1.66 1.73 
DAT0913 4971 99 99 198 9 9 17 47 1.63 
DAT0913 4972 100 100 200 9 9 18 47 1.63 
DAT0913 4973 100 99 199 9 9 19 47 1.64 
DAT0913 4974 99 99 198 9 9 20 47 1.66 
DAT0913 4975 99 100 199 9 9 21 47 1.65 
DAT0913 4976 100 99 199 9 9 22 47 1.66 
DAT0913 4977 99 99 198 9 9 23 47 1.65 
DAT0913 4978 97 99 196 9 10 0 47 1.64 
DAT0913 4979 100 99 199 9 10 1 47 1.64 
DAT0913 4980 98 99 197 198 9 10 2 47 1.63 1.64 
DAT0913 4981 98 99 197 9 10 3 47 1.60 
DAT0913 4982 97 99 196 9 10 4 47 1.60 
DAT0913 4983 97 99 196 9 10 5 47 1.64 
DAT0913 4984 97 99 196 9 10 6 47 1.61 
DAT0913 4985 99 99 198 9 10 7 47 1.61 
DAT0913 4986 99 99 198 9 10 8 47 1.61 
DAT0913 4987 98 99 197 9 10 9 47 1.62 
DAT0913 4988 99 99 198 9 10 10 47 1.64 
DAT0913 4989 100 99 199 9 10 11 47 1.63 
DAT0913 4990 99 99 198 197 9 10 13 40 1.65 1.62 
DAT0913 4991 97 99 196 9 10 14 40 1.63 
DAT0913 4992 99 99 198 9 10 15 40 1.62 
DAT0913 4993 99 99 198 9 10 16 40 1.61 
DAT0913 4994 99 99 198 9 10 17 40 1.61 
DAT0913 4995 99 99 198 9 10 18 40 1.60 
DAT0913 4996 98 99 197 9 10 19 40 1.60 
DAT0913 4997 100 99 199 9 10 20 40 1.61 
DAT0913 4998 99 99 198 9 10 21 40 1.62 
DAT0913 4999 98 100 198 9 10 22 40 1.64 
DAT0913 5000 100 99 199 198 9 10 23    40 1.63 1.62 
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Appendix Q: Digital Reliability Test Data - Test #6 (Test Period # 7) 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0913 5001 99 99 198 9 11 0 40 1.63 

DAT0913 5002 98 100 198 9 11 1 40 1.62 

DAT0913 5003 98 99 197 9 11 2 40 1.61 

DAT0913 5004 100 99 199 9 11 3 40 1.61 

DAT0913 5005 99 99 198 9 11 4 40 1.61 

DAT0913 5006 99 99 198 9 11 5 40 1.62 

DAT0913 5007 99 99 198 9 11 6 40 1.61 

DAT0913 5008 100 99 199 9 11 7 40 1.63 

DAT0913 5009 98 100 198 9 11 8 40 1.63 

DAT0913 5010 100 99 199 198 9 11 9 40 1.63 1.62 

DAT0913 5011 100 99 199 9 11 10 40 1.63 

DAT0913 5012 99 99 198 9 11 11 40 1.63 

DAT0913 5013 100 99 199 9 11 12 40 1.63 

DAT0913 5014 100 99 199 9 11 13 40 1.63 

DAT0913 5015 100 99 199 9 11 14 40 1.62 

DAT0913 5016 98 99 197 9 11 15 40 1.61 

DAT0913 5017 100 99 199 9 11 16 40 1.62 

DAT0913 5018 100 100 200 9 11 17 40 1.63 

DAT0913 5019 99 99 198 9 11 18 40 1.63 

DAT0913 5020 98 99 197 199 9 11 19 40 1.63 1.63 

DAT0913 5021 99 99 198 9 11 20 40 1.64 

DAT0913 5022 100 99 199 9 11 21 40 1.64 

DAT0913 5023 99 100 199 9 11 22 40 1.64 

DAT0913 5024 97 99 196 9 11 23 40 1.64 

DAT0913 5025 99 99 198 9 12 0 40 1.63 

DAT0913 5026 98 99 197 9 12 1 40 1.64 

DAT0913 5027 99 99 198 9 12 2 40 1.63 

DAT0913 5028 98 99 197 9 12 3 40 1.63 

DAT0913 5029 100 99 199 9 12 4 40 1.63 

DAT0913 5030 100 100 200 198 9 12 5 40 1.62 1.63 

DAT0913 5031 99 99 198 9 12 6 40 1.62 

DAT0913 5032 99 99 198 9 12 7 40 1.62 

DAT0913 5033 99 99 198 9 12 8 40 1.63 

DAT0913 5034 99 99 198 9 12 9 40 1.64 

DAT0913 5035 99 99 198 9 12 10 40 1.63 

DAT0913 5036 96 100 196 9 12 11 40 1.63 

DAT0913 5037 99 99 198 9 12 12 40 1.62 

DAT0913 5038 100 99 199 9 12 13 40 1.63 

DAT0913 5039 98 99 197 9 12 14 40 1.62 

DAT0913 5040 99 99 198 198 9 12 15 40 1.64 1.63 

DAT0913 5041 99 100 199 9 12 16 40 1.63 

DAT0913 5042 100 99 199 9 12 17 40 1.63 

DAT0913 5043 100 100 200 9 12 18 40 1.63 

DAT0913 5044 99 99 198 9 12 19 40 1.63 

DAT0913 5045 98 100 198 9 12 20 40 1.63 

DAT0913 5046 100 99 199 9 12 21 40 1.62 

DAT0913 5047 100 100 200 9 12 22 40 1.63 

DAT0913 5048 98 99 197 9 12 23 40 1.62 

DAT0913 5049 100 99 199 9 13 0 40 1.62 

DAT0913 5050 99 99 198 199 9 13 1 40 1.63 1.63 
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Appendix Q: Digital Reliability Test Da"ta - Test #6 (Test Period # 7) 

Devices Upset File size (Mb) 
Stored in: Test* Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT0913 5051 99 99 198 9 13 2 40 1.62 
DAT0913 5052 99 99 198 9 13 3 40 1.62 
DAT0913 5053 100 99 199 9 13 4 40 1.62 
DAT0913 5054 98 99 197 9 13 5 40 1.62 
DAT0913 5055 99 99 198 9 13 6 40 1.62 
DAT0913 5056 99 99 198 9 13 7 40 1.63 
DAT0913 5057 98 100 198 9 13 8 40 1.62 
DAT0913 5058 99 99 198 9 13 9 40 1.62 
DAT0913 5059 98 99 197 9 13 10 40 1.63 
DAT0913 5060 96 99 195 198 9 13 11 1 1.62 0.57 
DAT0916 5061 100 100 200 9 13 14 42 0.16 4 Min 
DAT0916 5062 100 100 200 9 13 15 43 2.30 changed Vlo 
DAT0916 5063 100 100 200 9 13 16 43 2.30 
DAT0916 5064 100 100 200 9 13 17 43 2.31 
DAT0916 5065 100 100 200 9 13 18 43 2.29 
DAT0916 5066 100 100 200 9 13 19 43 2.28 
DAT0916 5067 100 100 200 9 13 20 43 2.30 
DAT0916 5068 100 100 200 9 13 21 43 2.28 
DAT0916 5069 100 100 200 9 13 22 43 2.29 
DAT0916 5070 100 100 200 200 9 13 23 43 2.29 2.29 
DAT0916 5071 100 100 200 9 14 0 43 2.27 
DAT0916 5072 100 100 200 9 14 1 43 2.29 
DAT0916 5073 100 100 200 9 14 2 43 2.27 
DAT0916 5074 100 100 200 9 14 3 43 2.27 
DAT0916 5075 100 100 200 9 14 4 43 2.27 
DAT0916 5076 100 100 200 9 14 5 43 2.26 
DAT0916 5077 100 100 200 9 14 6 43 2.27 
DAT0916 5078 100 100 200 9 14 7 43 2.26 
DAT0916 5079 100 100 200 9 14 8 43 2.27 
DAT0916 5080 100 100 200 200 9 14 9 43 2.27 2.5 
DAT0916 5081 100 100 200 9 14 10 43 2.28 
DAT0916 5082 100 100 200 9 14 11 43 2.27 
DAT0916 5083 100 100 200 9 14 12 43 2.27 
DAT0916 5084 100 100 200 9 14 13 43 2.28 
DAT0916 5085 100 100 200 9 14 14 43 2.27 
DAT0916 5086 100 100 200 9 14 15 43 2.25 
DAT0916 5087 100 100 200 9 14 16 43 2.22 
DAT0916 5088 100 100 200 9 14 17 43 2.18 
DAT0916 5089 100 100 200 9 14 18 43 2.19 
DAT0916 5090 100 100 200 200 9 14 19 43 2.18 2.01 
DAT0916 5091 100 100 200 9 14 20 43 2.19 
DAT0916 5092 100 100 200 9 14 21 43 2.18 
DAT0916 5093 100 100 200 9 14 22 43 2.15 
DAT0916 5094 100 100 200 9 14 23 43 2.17 
DAT0916 5095 100 99 199 9 15 0 43 2.12 
DAT0916 5096 100 99 199 9 15 1 43 2.12 
DAT0916 5097 100 100 200 9 15 2 43 2.12 
DAT0916 5098 100 99 199 9 15 3 43 2.16 
DAT0916 5099 100 100 200 9 15 4 43 2.17 
DAT0916I | 5100 100 100 200 200 9 15 5 43 2.19 2.16 
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Appendix Q: Digital Reliability Test Data - Test #6 (Test Period # 7) 

Devices Upset | File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0916 5101 100 100 200 9 15 6 43 2.19 

DAT0916 5102 100 100 200 9 15 7 43 2.18 

DAT0916 5103 100 99 199 9 15 8 43 2.09 

DAT0916 5104 100 100 200 9 15 9 43 2.15 

DAT0916 5105 100 100 200 9 15 10 43 2.22 

DAT0916 5106 100 100 200 9 15 11 43 2.22 

DAT0916 5107 100 100 200 9 15 12 43 2.24 

DAT0916 5108 100 100 200 9 15 13 43 2.24 

DAT0916 5109 100 100 200 9 15 14 43 2.24 

DAT0916 5110 100 100 200 200 9 15 15 43 2.24 2.2 

DAT0916 5111 100 100 200 9 15 16 43 2.24 

DAT0916 5112 100 100 200 9 15 17 43 2.20 

DAT0916 5113 100 100 200 9 15 18 43 2.17 

DAT0916 5114 100 100 200 9 15 19 43 2.18 

DAT0916 5115 100 100 200 9 15 20 43 2.19 

DAT0916 5116 100 100 200 9 15 21 43 2.12 

DAT0916 5117 100 100 200 9 15 22 43 2.10 

DAT0916 5118 100 99 199 9 15 23 43 2.03 

DAT0916 5119 100 100 200 9 16 0 43 2.00 

DAT0916 5120 100 99 199 200 9 16 1 43 2.00 2.12 

DAT0916 5121 100 100 200 9 16 2 43 2.00 

DAT0916 5122 100 100 200 9 16 3 43 2.02 

DAT0916 5123 100 100 200 9 16 4 43 2.06 

DAT0916 5124 100 100 200 9 16 5 43 2.04 

DAT0916 5125 100 100 200 9 16 6 43 2.05 

DAT0916 5126 100 100 200 9 16 7 43 2.11 

DAT0916 5127 100 100 200 9 16 8 43 2.16 

DAT0916 5128 100 100 200 9 16 9 16 1.12 

DAT0920 5129 95 96 191 9 16 11 20 0.10 4 Min 

DAT0920 5130 97 99 196 199 9 16 12 20 1.50 1.99 

DAT0920 5131 98 99 197 9 16 13 20 1.50 

DAT0920 5132 99 99 198 9 16 14 20 1.49 

DAT0920 5133 98 99 197 9 16 15 20 1.46 

DAT0920 5134 98 98 196 9 16 16 20 1.32 

DAT0920 5135 100 98 198 9 16 17 20 1.36 

DAT0920 5136 99 98 197 9 16 18 20 1.46 

DAT0920 5137 98 99 197 9 16 19 20 1.49 

DAT0920 5138 97 99 196 9 16 20 20 1.47 

DAT0920 5139 99 99 198 9 16 21 20 1.48 

DAT0920 5140 100 99 199 197 9 16 22 20 1.48 1.4b 

DAT0920 5141 98 99 197 9 16 23 20 1.48 

DAT0920 5142 98 99 197 9 17 0 20 1.48 

DAT0920 5143 98 99 197 9 17 1 20 1.48 

DAT0920 5144 96 99 195 9 17 2 20 1.50 

DAT0920 5145 99 99 198 9 17 3 20 1.50 

DAT0920 5146 98 99 197 9 17 4 20 1.50 

DAT0920 5147 98 100 198 9 17 5 20 1.49 

DAT0920 5148 99 98 197 9 17 6 20 1.49 

DAT0920 5149 100 99 199 9 17 7 20 1.50 

DAT0920 5150 97 98 195 197 9 17 8 20 1.49 1.49 
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Appendix Q: Digital Reliability Test Data - Test #6 (Test Period # 7) 

Devices Upset I File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT0920 5151 97 98 195 9 17 9 20 1.47 
DAT0920 5152 98 99 197 9 17 10 20 1.45 
DAT0920 5153 98 99 197 9 17 11 20 1.47 
DAT0920 5154 100 99 199 9 17 12 20 1.46 
DAT0920 5155 98 100 198 9 17 13 20 1.48 
DAT0920 5156 99 98 197 9 17 14 20 1.51 
DAT0920 5157 97 99 196 9 17 15 20 1.48 
DAT0920 5158 100 99 199 9 17 16 20 1.54 
DAT0920 5159 100 99 199 9 17 17 20 1.56 
DAT0920 5160 100 99 199 198 9 17 18 20 1.54 1.5 
DAT0920 5161 98 99 197 9 17 19 20 1.57 
DAT0920 5162 100 100 200 9 17 20 20 1.57 
DAT0920 5163 100 100 200 9 17 21 20 1.56 
DAT0920 5164 98 99 197 9 17 22 20 1.57 
DAT0920 5165 96 99 195 9 17 23 20 1.58 
DAT0920 5166 100 98 198 9 18 0 20 1.57 
DAT0920 5167 99 99 198 9 18 1 20 1.55 
DAT0920 5168 98 99 197 9 18 2 20 1.56 
DAT0920 5169 99 99 198 9 18 3 20 1.56 
DAT0920 5170 97 99 196 198 9 18 4 20 1.55 1.56 
DAT0920 5171 100 99 199 9 18 5 20 1.57 
DAT0920 5172 98 99 197 9 18 6 20 1.58 
DAT0920 5173 100 99 199 9 18 7 20 1.58 
DAT0920 5174 98 99 197 9 18 8 20 1.58 
DAT0920 5175 98 99 197 9 18 9 20 1.58 
DAT0920 5176 99 99 198 9 18 10 20 1.58 
DAT0920 5177 96 99 195 9 18 11 20 1.58 
DAT0920 5178 99 99 198 9 18 12 20 1.57 
DAT0920 5179 98 99 197 9 18 13 20 1.59 
DAT0920 5180 100 98 198 198 9 18 14 20 1.58 1.58 
DAT0920 5181 97 99 196 9 18 15 20 1.55 
DAT0920 5182 99 99 198 9 18 16 20 1.50 
DAT0920 5183 99 99 198 9 18 17 20 1.54 
DAT0920 5184 99 98 197 9 18 18 20 1.53 
DAT0920 5185 98 99 197 9 18 19 20 1.55 
DAT0920 5186 98 99 197 9 18 20 20 1.52 
DAT0920 5187 99 99 198 9 18 21 20 1.54 
DAT0920 5188 100 98 198 9 18 22 20 1.54 
DAT0920 5189 98 99 197 9 18 23 20 1.52 
DAT0920 5190 99 99 198 197 9 19 0 20 1.52 1.53 
DAT0920 5191 99 99 198 9 19 1 20 1.53 
DAT0920 5192 99 99 198 9 19 2 20 1.52 
DAT0920 5193 99 99 198 9 19 3 20 1.51 
DAT0920 5194 97 99 196 9 19 4 20 1.57 
DAT0920 5195 99 99 198 9 19 5 20 1.57 
DAT0920 5196 99 99 198 9 19 6 20 1.57 
DAT0920 5197 98 99 197 9 19 7 20 1.57 
DAT0920 5198 99 98 197 9 19 8 20 1.56 
DAT0920 5199 99 99 198 9 19 9 20 1.56 
DAT0920 5200 99 99 198 198 9 19 10 20 1.58 1.55 
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Appendix Q: Digital Reliability Test Data - Test #6 (Test Period # 7) 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0920 5201 98 99 197 9 19 11 20 1.57 

DAT0920 5202 97 99 196 9 19 12 20 1.56 

DAT0920 5203 100 99 199 9 19 13 20 1.53 

DAT0920 5204 99 99 198 9 19 14 20 1.55 

DAT0920 5205 98 98 196 9 19 15 20 1.51 

DAT0920 5206 98 100 198 9 19 16 20 1.47 

DAT0920 5207 98 98 196 9 19 17 20 1.52 

DAT0920 5208 99 99 198 9 19 18 20 1.49 

DAT0920 5209 100 98 198 9 19 19 20 1.49 

DAT0920 5210 96 99 195 197 9 19 20 20 1.53 1.52 

DAT0920 5211 100 99 199 9 19 21 20 1.52 

DAT0920 5212 98 100 198 9 19 22 20 1.51 

DAT0920 5213 99 98 197 9 19 23 20 1.48 

DAT0920 5214 96 98 194 9 20 0 20 1.47 

DAT0920 5215 100 99 199 9 20 1 20 1.46 

DAT0920 5216 100 99 199 9 20 2 20 1.44 

DAT0920 5217 98 100 198 9 20 3 20 1.45 

DAT0920 5218 99 99 198 9 20 4 20 1.47 

DAT0920 5219 97 99 196 9 20 5 20 1.48 

DAT0920 5220 98 100 198 198 9 20 6 20 1.48 1.48 

DAT0920 5221 97 99 196 9 20 7 20 1.50 

DAT0920 5222 98 98 196 9 20 8 20 1.49 

DAT0920 5223 96 98 194 9 20 9 20 1.49 

DAT0920 5224 98 98 196 9 20 10 20 1.48 

DAT0920 5225 98 98 196 9 20 11 20 1.48 

DAT0920 5226 96 98 194 9 20 11 37 0.38 

DAT0923 5227 94 94 188 9 20 15 23 0.10 4 Min 

DAT0923 5228 97 99 196 9 20 16 23 1.47 

DAT0923 5229 99 99 198 9 20 17 23 1.49 

DAT0923 5230 100 98 198 195 9 20 18 23 1.48 1.49 

DAT0923 5231 99 99 198 9 20 19 23 1.47 

DAT0923 5232 99 99 198 9 20 20 23 1.50 

DAT0923 5233 97 99 196 9 20 21 23 1.46 

DAT0923 5234 98 99 197 9 20 22 23 1.48 

DAT0923 5235 97 98 195 9 20 23 23 1.50 

DAT0923 5236 97 99 196 9 21 0 23 1.48 

DAT0923 5237 99 99 198 9 21 1 23 1.47 

DAT0923 5238 99 98 197 9 21 2 23 1.46 

DAT0923 5239 98 99 197 9 21 3 23 1.44 

DAT0923 5240 99 99 198 197 9 21 4 23 1.46 1.47 

DAT0923 5241 96 99 195 9 21 5 23 1.48 

DAT0923 5242 99 99 198 9 21 6 23 1.54 

DAT0923 5243 99 99 198 9 21 7 23 1.55 

DAT0923 5244 97 98 195 9 21 8 23 1.54 

DAT0923 5245 98 99 197 9 21 9 23 1.56 

DAT0923 5246 98 99 197 9 21 10 23 1.56 

DAT0923 5247 100 98 198 9 21 11 23 1.56 

DAT0923 5248 99 98 197 9 21 12 23 1.56 

DAT0923 5249 99 99 198 9 21 13 23 1.57 

DAT0923 5250 98 99 197 i197 9 21 14 23 1.57 11.55 
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Appendix Q: Digital Reliability Test Data - Test #6 (Test Period # 7) 

Devices Upset I File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT0923 5251 96 99 195 9 21 15 23 1.57 
DAT0923 5252 98 99 197 9 21 16 23 1.57 
DAT0923 5253 98 99 197 9 21 17 23 1.58 
DAT0923 5254 99 99 198 9 21 18 23 1.58 
DAT0923 5255 97 99 196 9 21 19 23 1.59 
DAT0923 5256 98 99 197 9 21 20 23 1.58 
DAT0923 5257 98 99 197 9 21 21 23 1.58 
DAT0923 5258 99 99 198 9 21 22 23 1.58 
DAT0923 5259 97 100 197 9 21 23 23 1.58 
DAT0923 5260 98 99 197 197 9 22 0 23 1.57 1.58 
DAT0923 5261 100 99 199 9 22 1 23 1.57 
DAT0923 5262 95 99 194 9 22 2 23 1.57 
DAT0923 5263 98 99 197 9 22 3 23 1.58 
DAT0923 5264 97 99 196 9 22 4 23 1.58 
DAT0923 5265 100 98 198 9 22 5 23 1.58 
DAT0923 5266 99 99 198 9 22 6 23 1.58 
DAT0923 5267 98 99 197 9 22 7 23 1.57 
DAT0923 5268 97 99 196 9 22 8 23 1.52 
DAT0923 5269 98 99 197 9 22 9 23 1.51 
DAT0923 5270 98 99 197 197 9 22 10 23 1.50 1.56 
DAT0923 5271 98 98 196 9 22 11 23 1.50 
DAT0923 5272 98 99 197 9 22 12 23 1.55 
DAT0923 5273 100 99 199 9 22 13 23 1.49 
DAT0923 5274 100 98 198 9 22 14 23 1.50 
DAT0923 5275 100 99 199 9 22 15 23 1.49 
DAT0923 5276 98 99 197 9 22 16 23 1.51 
DAT0923 5277 97 100 197 9 22 17 23 1.49 
DAT0923 5278 99 99 198 9 22 18 23 1.52 
DAT0923 5279 99 99 198 9 22 19 23 1.58 
DAT0923 5280 98 100 198 198 9 22 20 23 1.58 1.52 
DAT0923 5281 99 99 198 9 22 21 23 1.55 
DAT0923 5282 96 99 195 9 22 22 23 1.57 
DAT0923 5283 99 99 198 9 22 23 23 1.57 
DAT0923 5284 98 99 197 9 23 0 23 1.52 
DAT0923 5285 99 100 199 9 23 1 23 1.50 
DAT0923 5286 99 99 198 9 23 2 23 1.51 
DAT0923 5287 97 98 195 9 23 3 23 1.50 
DAT0923 5288 99 99 198 9 23 4 23 1.51 
DAT0923 5289 98 98 196 9 23 5 23 1.51 
DAT0923 5290 97 99 196 197 9 23 6 23 1.53 1.53 
DAT0923 5291 100 99 199 9 23 7 23 1.54 
DAT0923 5292 99 99 198 9 23 8 23 1.51 
DAT0923 5293 100 99 199 9 23 9 23 1.52 
DAT0923 5294 98 99 197 9 23 9 46 0.54 End of test 

5295 0 9 
5296 0 9 
5297 0 9 
5298 0 9 
5299 0 9 
5300 0 79 9 1.52 
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Appendix R: Digital Reliability Test Data - Test #8 

Devices Upset I File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0924 5301 81 78 159 9 24 13 46 0.04 4 Min 

DAT0924 5302 98 100 198 9 24 14 47 0.57 

DAT0924 5303 96 100 196 9 24 15 47 0.49 

DAT0924 5304 99 100 199 9 24 16 47 0.61 

DAT0924 5305 99 100 199 9 24 17 47 0.61 

DAT0924 5306 98 100 198 9 24 18 47 0.61 

DAT0924 5307 100 100 200 9 24 19 47 0.59 

DAT0924 5308 98 100 198 9 24 20 47 0.49 

DAT0924 5309 96 97 193 9 24 21 47 0.43 

DAT0924 5310 97 98 195 194 9 24 22 47 0.44 0.54 

DAT0924 5311 95 100 195 9 24 23 47 0.44 

DAT0924 5312 95 99 194 9 25 0 47 0.48 

DAT0924 5313 95 98 193 9 25 1 47 0.46 

DAT0924 5314 98 98 196 9 25 2 47 0.53 

DAT0924 5315 95 100 195 9 25 3 47 0.48 

DAT0924 5316 96 100 196 9 25 4 47 0.46 

DAT0924 5317 95 99 194 9 25 5 47 0.47 

DAT0924 5318 94 99 193 9 25 6 47 0.46 

DAT0924 5319 97 99 196 9 25 7 47 0.47 

DAT0924 5320 94 99 193 195 9 25 8 47 0.46 0.47 

DAT0924 5321 96 100 196 9 25 9 47 0.48 

DAT0924 5322 99 99 198 9 25 10 47 0.50 

DAT0924 5323 96 100 196 9 25 11 47 0.46 

DAT0924 5324 98 99 197 9 25 12 47 0.41 

DAT0924 5325 86 83 169 9 25 13 12 0.14 

DAT0927 5326 85 82 167 9 25 13 43 0.03 4 Min 

DAT0927 5327 97 100 197 9 25 14 44 0.48 

DAT0927 5328 99 100 199 9 25 15 44 0.52 

DAT0927 5329 95 98 193 9 25 16 44 0.42 

DAT0927 5330 96 98 194 191 9 25 17 44 0.42 0.46 

DAT0927 5331 96 100 196 9 25 18 44 0.42 

DAT0927 5332 92 100 192 9 25 19 44 0.35 

DAT0927 5333 93 98 191 9 25 20 44 0.36 

DAT0927 5334 92 88 180 9 25 21 44 0.33 

DAT0927 5335 96 100 196 9 25 22 44 0.39 

DAT0927 5336 95 98 193 9 25 23 44 0.39 

DAT0927 5337 97 96 193 9 26 0 44 0.32 

DAT0927 5338 95 92 187 9 26 1 44 0.30 

DAT0927 5339 97 99 196 9 26 2 44 0.37 

DAT0927 5340 93 98 191 192 9 26 3 44 0.31 0.35 

DAT0927 5341 93 98 191 9 26 4 44 0.31 

DAT0927 5342 97 99 196 9 26 5 44 0.35 

DAT0927 5343 97 99 196 9 26 6 44 0.44 

DAT0927 5344 97 97 194 9 26 7 44 0.40 

DAT0927 5345 96 98 194 9 26 8 44 0.46 

DAT0927 5346 97 100 197 9 26 9 44 0.62 

DAT0927 5347 99 100 199 9 26 10 44 0.63 

DAT0927 5348 100 100 200 9 26 11 44 0.60 

DAT0927 5349 95 100 195 9 26 12 44 0.55 

DAT0927 5350 | 97 100 197 196 9 26 13 44 0.52 0.49 
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Appendix R: Digital Reliability Test Data - Test #8 

Devices Upset File size (Mb) 
Stored in: Test* Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT0927 5351 93 100 193 9 26 14 44 0.42 
DAT0927 5352 98 98 196 9 26 15 44 0.39 
DAT0927 5353 96 99 195 9 26 16 44 0.41 
DAT0927 5354 97 100 197 9 26 17 44 0.43 
DAT0927 5355 97 99 196 9 26 18 44 0.37 
DAT0927 5356 98 97 195 9 26 19 44 0.38 
DAT0927 5357 95 100 195 9 26 20 44 0.40 
DAT0927 5358 96 100 196 9 26 21 44 0.40 
DAT0927 5359 95 100 195 9 26 22 44 0.45 
DAT0927 5360 96 100 196 195 9 26 23 44 0.47 0.41 
DAT0927 5361 99 100 199 9 27 0 44 0.48 
DAT0927 5362 100 99 199 9 27 1 44 0.48 
DAT0927 5363 97 99 196 9 27 2 44 0.50 
DAT0927 5364 98 98 196 9 27 3 44 0.51 
DAT0927 5365 96 99 195 9 27 4 44 0.51 
DAT0927 5366 97 98 195 9 27 5 44 0.49 
DAT0927 5367 98 100 198 9 27 6 44 0.50 
DAT0927 5368 98 99 197 9 27 7 44 0.50 
DAT0927 5369 95 100 195 9 27 8 44 0.45 
DAT0927 5370 98 99 197 197 9 27 9 44 0.37 0.48 
DAT0927 5371 95 97 192 9 27 10 44 0.32 
DAT0927 5372 97 95 192 9 27 11 44 0.32 
DAT0927 5373 95 89 184 9 27 12 44 0.33 
DAT0927 5374 92 89 181 9 27 13 17 0.18 
DAT1002 5375 75 55 130 9 27 13 52 0.02 4 min 
DAT1002 5376 95 93 188 9 27 14 52 0.32 
DAT1002 5377 98 100 198 9 27 15 52 0.40 
DAT1002 5378 98 99 197 9 27 16 52 0.55 
DAT1002 5379 100 98 198 9 27 17 52 0.57 
DAT1002 5380 99 100 199 186 9 27 18 52 0.57 0.42 
DAT1002 5381 99 100 199 9 27 19 52 0.57 
DAT1002 5382 99 100 199 9 27 20 52 0.64 
DAT1002 5383 99 100 199 9 27 21 52 0.78 
DAT1002 5384 100 100 200 9 27 22 52 0.76 
DAT1002 5385 96 100 196 9 27 23 52 0.64 
DAT1002 5386 99 100 199 9 28 0 52 0.63 
DAT1002 5387 98 100 198 9 28 1 52 0.60 
DAT1002 5388 96 98 194 9 28 2 52 0.57 
DAT1002 5389 97 99 196 9 28 3 52 0.55 
DAT1002 5390 99 98 197 198 9 28 4 52 0.50 0.62 
DAT1002 5391 96 100 196 9 28 5 52 0.50 
DAT1002 5392 100 99 199 9 28 6 52 0.52 
DAT1002 5393 99 100 199 9 28 7 52 0.51 
DAT1002 5394 100 99 199 9 28 8 52 0.61 
DAT1002 5395 98 100 198 9 28 9 52 0.66 
DAT1002 5396 98 100 198 9 28 10 52 0.69 
DAT1002 5397 99 100 199 9 28 11 52 0.70 
DAT1002 5398 100 100 200 9 28 12 52 0.75 
DAT1002 5399 100 100 200 9 28 13 52 0.78 
DAT1002 5400 98 100 198 199 9 28 14 52 0.77 0.65 
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Appendix R: Digital Reliability Test Data - Test #8 

Devices Upset | File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT1002 5401 99 100 199 9 28 15 52 0.79 

DAT1002 5402 100 100 200 9 28 16 52 0.81 

DAT1002 5403 98 100 198 9 28 17 52 0.80 

DAT1002 5404 98 100 198 9 28 18 52 0.79 

DAT1002 5405 98 100 198 9 28 19 52 0.80 

DAT1002 5406 98 100 198 9 28 20 52 0.77 

DAT1002 5407 99 100 199 9 28 21 52 0.79 

DAT1002 5408 98 100 198 9 28 22 52 0.78 

DAT1002 5409 99 100 199 9 28 23 52 0.76 

DAT1002 5410 99 100 199 199 9 29 0 52 0.77 0./9 

DAT1002 5411 98 100 198 9 29 1 52 0.76 

DAT1002 5412 99 100 199 9 29 2 52 0.74 

DAT1002 5413 100 100 200 9 29 3 52 0.74 

DAT1002 5414 100 100 200 9 29 4 52 0.76 

DAT1002 5415 100 100 200 9 29 5 52 0.76 

DAT1002 5416 99 100 199 9 29 6 52 0.77 

DAT1002 5417 99 99 198 9 29 7 52 0.77 

DAT1002 5418 98 100 198 9 29 8 52 0.76 

DAT1002 5419 99 100 199 9 29 9 52 0.78 

DAT1002 5420 100 100 200 199 9 29 10 52 0.77 0.76 

DAT1002 5421 97 100 197 9 29 11 52 0.77 

DAT1002 5422 100 100 200 9 29 12 52 0.77 

DAT1002 5423 99 100 199 9 29 13 52 0.78 

DAT1002 5424 100 100 200 9 29 14 52 0.79 

DAT1002 5425 97 100 197 9 29 15 52 0.80 

DAT1002 5426 100 100 200 9 29 16 52 0.77 

DAT1002 5427 97 100 197 9 29 17 52 0.79 

DAT1002 5428 98 100 198 9 29 18 52 0.80 

DAT1002 5429 99 100 199 9 29 19 52 0.76 

DAT1002 5430 98 100 198 199 9 29 20 52 0.76 0./8 

DAT1002 5431 100 100 200 9 29 21 52 0.75 

DAT1002 5432 99 100 199 9 29 22 52 0.76 

DAT1002 5433 98 100 198 9 29 23 52 0.76 

DAT1002 5434 99 100 199 9 30 0 52 0.76 

DAT1002 5435 100 100 200 9 30 1 52 0.75 

DAT1002 5436 99 100 199 9 30 2 52 0.75 

DAT1002 5437 98 99 197 9 30 3 52 0.75 

DAT1002 5438 100 100 200 9 30 4 52 0.75 

DAT1002 5439 98 100 198 9 30 5 52 0.70 

DAT1002 5440 98 100 198 199 9 30 6 52 0.78 O./b 

DAT1002 5441 98 100 198 9 30 7 52 0.76 

DAT1002 5442 99 100 199 9 30 8 52 0.78 

DAT1002 5443 100 99 199 9 30 9 52 0.78 

DAT1002 5444 98 100 198 9 30 10 52 0.77 

DAT1002 5445 99 100 199 9 30 11 52 0.76 

DAT1002 5446 98 100 198 9 30 12 52 0.74 

DAT1002 5447 99 100 199 9 30 13 52 0.79 

DAT1002 5448 98 100 198 9 30 14 52 0.76 

DAT1002 5449 99 100 199 9 30 15 52 0.74 

DAT1002 5450 97 100 197 198 9 30 16 52 0.77 0.77 
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Appendix R: Digital Reliability Test Data - Test #8 

Devices Upset I File size (Mb) 
Stored in: Test* Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT1002 5451 98 100 198 9 30 17 52 0.81 
DAT1002 5452 98 100 198 9 30 18 52 0.83 
DAT1002 5453 98 100 198 9 30 19 52 0.81 
DAT1002 5454 100 100 200 9 30 20 52 0.78 
DAT1002 5455 99 100 199 9 30 21 52 0.78 
DAT1002 5456 99 100 199 9 30 22 52 0.79 
DAT1002 5457 98 100 198 9 30 23 52 0.73 
DAT1002 5458 98 100 198 10 1 0 52 0.74 
DAT1002 5459 98 100 198 10 1 1 52 0.69 
DAT1002 5460 100 100 200 199 10 1 2 52 0.67 0.76 
DAT1002 5461 100 100 200 10 1 3 52 0.71 
DAT1002 5462 100 100 200 10 1 4 52 0.72 
DAT1002 5463 99 99 198 10 1 5 52 0.67 
DAT1002 5464 98 100 198 10 1 6 52 0.66 
DAT1002 5465 100 100 200 10 1 7 52 0.70 
DAT1002 5466 99 100 199 10 1 8 52 0.75 
DAT1002 5467 100 100 200 10 1 9 52 0.74 
DAT1002 5468 100 100 200 10 1 10 52 0.73 
DAT1002 5469 96 100 196 10 1 11 52 0.70 
DAT1002 5470 97 100 197 199 10 1 12 52 0.69 0.78 
DAT1002 5471 99 100 199 10 1 13 52 0.71 
DAT1002 5472 95 100 195 10 1 14 52 0.69 
DAT1002 5473 99 100 199 10 1 15 52 0.69 
DAT1002 5474 98 100 198 10 1 16 52 0.66 
DAT1002 5475 98 100 198 10 1 17 52 0.68 
DAT1002 5476 99 100 199 10 1 18 52 0.66 
DAT1002 5477 100 100 200 10 1 19 52 0.65 
DAT1002 5478 98 100 198 10 1 20 52 0.64 
DAT1002 5479 100 100 200 10 1 21 52 0.65 
DAT1002 5480 97 100 197 198 10 1 22 52 0.63 0.65 
DAT1002 5481 99 100 199 10 1 23 52 0.59 
DAT1002 5482 99 100 199 10 2 0 52 0.58 
DAT1002 5483 98 100 198 10 2 1 52 0.59 
DAT1002 5484 97 100 197 10 2 2 52 0.58 
DAT1002 5485 97 100 197 10 2 3 52 0.58 
DAT1002 5486 93 98 191 10 2 4 52 0.58 
DAT1002 5487 97 100 197 10 2 5 52 0.61 
DAT1002 5488 96 100 196 10 2 6 52 0.62 
DAT1002 5489 99 100 199 10 2 7 52 0.65 
DAT1002 5490 100 100 200 197 10 2 8 52 0.65 0.62 
DAT1002 5491 100 100 200 10 2 9 52 0.73 
DAT1002 5492 92 97 189 10 2 10 11 0.22 
DAT1007 5493 80 96 176 10 2 12 36 0.05 4 Min 
DAT1007 5494 99 100 199 10 2 13 37 0.55 
DAT1007 5495 94 100 194 10 2 14 37 0.51 
DAT1007 5496 98 100 198 10 2 15 37 0.51 
DAT1007 5497 97 100 197 10 2 16 37 0.52 
DAT1007 5498 97 97 194 10 2 17 37 0.49 
DAT1007 5499 100 100 200 10 2 18 38 0.43 
DAT1007 5500 96 100 196 194 10     2 19 38 0.47 0.44 
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Appendix R: Digital Reliability Test Data - Test #8 

Devices Upset File size (Mb) 

Stored in: Test* Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT1007 5501 95 99 194 10 2 20 38 0.49 

DAT1007 5502 96 100 196 10 2 21 38 0.46 

DAT1007 5503 96 97 193 10 2 22 38 0.46 

DAT1007 5504 99 99 198 10 2 23 38 0.54 

DAT1007 5505 99 100 199 10 3 0 38 0.63 

DAT1007 5506 96 100 196 10 3 1 38 0.59 

DAT1007 5507 97 98 195 10 3 2 38 0.58 

DAT1007 5508 99 100 199 10 3 3 38 0.62 

DAT1007 5509 95 100 195 10 3 4 38 0.62 

DAT1007 5510 99 99 198 196 10 3 5 38 0.63 0.56 

DAT1007 5511 98 100 198 10 3 6 38 0.63 

DAT1007 5512 100 100 200 10 3 7 38 0.64 

DAT1007 5513 94 100 194 10 3 8 38 0.62 

DAT1007 5514 97 100 197 10 3 9 38 0.62 

DAT1007 5515 99 100 199 10 3 10 38 0.83 

DAT1007 5516 98 100 198 10 3 11 38 0.61 

DAT1007 5517 95 99 194 10 3 12 38 0.54 

DAT1007 5518 97 98 195 10 3 13 38 0.46 

DAT1007 5519 97 98 195 10 3 14 38 0.46 

DAT1007 5520 94 97 191 196 10 3 15 38 0.43 0.58 

DAT1007 5521 95 100 195 10 3 16 38 0.41 

DAT1007 5522 94 100 194 10 3 17 38 0.40 

DAT1007 5523 99 98 197 10 3 18 38 0.50 

DAT1007 5524 96 100 196 10 3 19 38 0.67 

DAT1007 5525 100 100 200 10 3 20 38 0.68 

DAT1007 5526 99 100 199 10 3 21 38 0.67 

DAT1007 5527 97 100 197 10 3 22 38 0.66 

DAT1007 5528 99 100 199 10 3 23 38 0.67 

DAT1007 5529 98 98 196 10 4 0 38 0.64 

DAT1007 5530 97 98 195 197 10 4 1 38 0.48 0.58 

DAT1007 5531 98 99 197 10 4 2 38 0.42 

DAT1007 5532 92 100 192 10 4 3 38 0.41 

DAT1007 5533 96 100 196 10 4 4 38 0.41 

DAT1007 5534 97 99 196 10 4 5 38 0.43 

DAT1007 5535 98 98 196 10 4 6 38 0.41 

DAT1007 5536 95 98 193 10 4 7 38 0.39 

DAT1007 5537 96 97 193 10 4 8 38 0.38 

DAT1007 5538 94 97 191 10 4 9 38 0.37 

DAT1007 5539 97 96 193 10 4 10 38 0.37 

DAT1007 5540 94 91 185 193 10 4 11 38 0.36 0.4 

DAT1007 5541 96 99 195 10 4 12 38 0.35 

DAT1007 5542 92 100 192 10 4 13 38 0.34 

DAT1007 5543 96 94 190 10 4 14 38 0.33 

DAT1007 5544 96 94 190 10 4 15 38 0.34 

DAT1007 5545 94 89 183 10 4 16 38 0.31 

DAT1007 5546 93 99 192 10 4 17 38 0.35 

DAT1007 5547 95 91 186 10 4 18 38 0.34 

DAT1007 5548 97 94 191 10 4 19 38 0.32 

DAT1007 5549 96 95 191 10 4 20 38 0.32 

DAT1007 5550 91 91 182 1189 10 4 21 38 0.31 0.33 
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Appendix R: Digital Reliability Test Data - Test #8 

Devices Upset I File size (Mb) 
Stored in: Test* Bd#1 Bd#2 Tota Ave Date(96) Time full ave part Notes 
DAT1007 5551 97 96 193 10 4 22 38 0.30 
DAT1007 5552 93 97 190 10 4 23 38 0.31 
DAT1007 5553 97 94 191 10 5 0 38 0.30 
DAT1007 5554 91 94 185 10 5 1 38 0.32 
DAT1007 5555 95 95 190 10 5 2 38 0.34 
DAT1007 5556 96 88 184 10 5 3 38 0.33 
DAT1007 5557 94 95 189 10 5 4 38 0.36 
DAT1007 5558 97 95 192 10 5 5 38 0.35 
DAT1007 5559 97 91 188 10 5 6 38 0.36 
DAT1007 5560 96 94 190 189 10 5 7 38 0.37 0.33 
DAT1007 5561 94 99 193 10 5 8 38 0.37 
DAT1007 5562 98 100 198 10 5 9 38 0.39 
DAT1007 5563 97 97 194 10 5 10 38 0.39 
DAT1007 5564 93 96 189 10 5 11 38 0.38 
DAT1007 5565 96 94 190 10 5 12 38 0.40 
DAT1007 5566 99 95 194 10 5 13 38 0.40 
DAT1007 5567 92 97 189 10 5 14 38 0.39 
DAT1007 5568 100 98 198 10 5 15 38 0.40 
DAT1007 5569 96 96 192 10 5 16 38 0.38 
DAT1007 5570 95 97 192 193 10 5 17 38 0.39 0.39 
DAT1007 5571 95 99 194 10 5 18 38 0.40 
DAT1007 5572 93 100 193 10 5 19 38 0.41 
DAT1007 5573 96 96 192 10 5 20 38 0.40 
DAT1007 5574 95 99 194 10 5 21 38 0.58 
DAT1007 5575 98 98 196 10 5 22 38 0.60 
DAT1007 5576 96 100 196 10 5 23 38 0.59 
DAT1007 5577 100 100 200 10 6 0 38 0.61 
DAT1007 5578 97 97 194 10 6 1 38 0.59 
DAT1007 5579 98 98 196 10 6 2 38 0.49 
DAT1007 5580 95 97 192 195 10 6 3 38 0.47 0.51 
DAT1007 5581 98 98 196 10 6 4 38 0.45 
DAT1007 5582 97 98 195 10 6 5 38 0.45 
DAT1007 5583 98 99 197 10 6 6 38 0.47 
DAT1007 5584 100 99 199 10 6 7 38 0.46 
DAT1007 5585 97 100 197 10 6 8 38 0.46 
DAT1007 5586 97 100 197 10 6 9 38 0.44 
DAT1007 5587 96 97 193 10 6 10 38 0.43 
DAT1007 5588 95 96 191 10 6 11 38 0.42 
DAT1007 5589 98 97 195 10 6 12 38 0.43 
DAT1007 5590 97 99 196 196 10 6 13 38 0.45 0.45 
DAT1007 5591 97 100 197 10 6 14 38 0.45 
DAT1007 5592 97 99 196 10 6 15 38 0.44 
DAT1007 5593 99 96 195 10 6 16 38 0.44 
DAT1007 5594 100 100 200 10 6 17 38 0.52 
DAT1007 5595 99 100 199 10 6 18 38 0.47 
DAT1007 5596 98 98 196 10 6 19 38 0.48 
DAT1007 5597 97 100 197 10 6 20 38 0.46 
DAT1007 5598 99 99 198 10 6 21 38 0.47 
DAT1007 5599 96 98 194 10 6 22 38 0.45 
DAT1007 5600 97 100 197 197 10 6 23 38 0.45 0.46 
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Appendix R: Digital Reliability Test Data - Test #8 

Devices Upset I I File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT1007 5601 99 96 195 10 7 0 38 0.46 

DAT1007 5602 97 100 197 10 7 1 38 0.45 

DAT1007 5603 94 97 191 10 7 2 38 0.43 

DAT1007 5604 97 100 197 10 7 3 38 0.42 

DAT1007 5605 99 96 195 10 7 4 38 0.41 

DAT1007 5606 94 100 194 10 7 5 38 0.43 

DAT1007 5607 97 99 196 10 7 6 38 0.40 

DAT1007 5608 96 100 196 10 7 7 38 0.41 

DAT1007 5609 95 100 195 10 7 8 38 0.38 

DAT1007 5610 97 100 197 195 10 7 9 38 0.37 0.42 

DAT1007 5611 96 96 192 10 7 10 38 0.37 

DAT1007 5612 97 95 192 10 7 11 38 0.35 

DAT1007 5613 96 100 196 10 7 12 15 0.24 

DAT1011 5614 88 79 167 10 7 14 24 0.04 4 Min 

DAT1011 5615 96 100 196 10 7 15 25 0.49 

DAT1011 5616 99 100 199 10 7 16 25 0.49 

DAT1011 5617 95 96 191 10 7 17 25 0.49 

DAT1011 5618 98 98 196 10 7 18 25 0.49 

DAT1011 5619 96 99 195 10 7 19 25 0.49 

DAT1011 5620 98 98 196 192 10 7 20 25 0.49 0.46 

DAT1011 5621 96 98 194 10 7 21 25 0.47 

DAT1011 5622 97 100 197 10 7 22 25 0.46 

DAT1011 5623 100 100 200 10 7 23 25 0.45 

DAT1011 5624 95 100 195 10 8 0 25 0.46 

DAT1011 5625 97 98 195 10 8 1 25 0.45 

DAT1011 5626 99 98 197 10 8 2 25 0.43 

DAT1011 5627 98 99 197 10 8 3 25 0.43 

DAT1011 5628 97 100 197 10 8 4 25 0.44 

DAT1011 5629 94 98 192 10 8 5 25 0.44 

DAT1011 5630 97 97 194 196 10 8 6 25 0.43 0.4b 

DAT1011 5631 100 98 198 10 8 7 25 0.45 

DAT1011 5632 98 99 197 10 8 8 25 0.60 

DAT1011 5633 96 100 196 10 8 9 25 0.52 

DAT1011 5634 96 98 194 10 8 10 25 0.45 

DAT1011 5635 93 96 189 10 8 11 25 0.44 

DAT1011 5636 98 100 198 10 8 12 25 0.52 

DAT1011 5637 98 100 198 10 8 13 25 0.62 

DAT1011 5638 97 99 196 10 8 14 25 0.64 

DAT1011 5639 95 99 194 10 8 15 25 0.56 

DAT1011 5640 96 100 196 196 10 8 16 25 0.54 0.53 

DAT1011 5641 98 99 197 10 8 17 25 0.54 

DAT1011 5642 99 100 199 10 8 18 25 0.48 

DAT1011 5643 97 98 195 10 8 19 25 0.50 

DAT1011 5644 99 100 199 10 8 20 25 0.53 

DAT1011 5645 98 99 197 10 8 21 25 0.48 

DAT1011 5646 95 100 195 10 8 22 25 0.47 

DAT1011 5647 95 93 188 10 8 23 25 0.45 

DAT1011 5648 98 99 197 10 9 0 25 0.45 

DAT1011 5649 96 100 196 10 9 1 25 0.45 

DAT1011 5650 97 99 196 196 10 9 2 25 0.45 0.48  J 
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Appendix R: Digital Reliability Test Data - Test #8 

Devices Upset I File size (Mb) 
Stored in: Test« Bd#1 Bd#2 Tota Ave Date(96) Time full ave part Notes 
DAT1011 5651 97 98 195 10 9 3 25 0.44 
DAT1011 5652 94 100 194 10 9 4 25 0.46 
DAT1011 5653 99 98 197 10 9 5 25 0.44 
DAT1011 5654 99 96 195 10 9 6 25 0.45 
DAT1011 5655 98 100 198 10 9 7 25 0.47 
DAT1011 5656 96 97 193 10 9 8 25 0.45 
DAT1011 5657 98 98 196 10 9 9 25 0.44 
DAT1011 5658 96 100 196 10 9 10 25 0.45 
DAT1011 5659 97 99 196 10 9 11 25 0.59 
DAT1011 5660 99 100 199 196 10 9 12 25 0.65 0.48 
DAT1011 5661 99 99 198 10 9 13 25 0.66 
DAT1011 5662 98 100 198 10 9 14 25 0.66 
DAT1011 5663 98 100 198 10 9 15 25 0.56 
DAT1011 5664 96 100 196 10 9 16 25 0.64 
DAT1011 5665 97 100 197 10 9 17 25 0.63 
DAT1011 5666 99 100 199 10 9 18 25 0.59 
DAT1011 5667 99 100 199 10 9 19 25 0.62 
DAT1011 5668 100 100 200 10 9 20 25 0.62 
DAT1011 5669 100 100 200 10 9 21 25 0.63 
DAT1011 5670 99 100 199 198 10 9 22 25 0.61 0.62 
DAT1011 5671 98 100 198 10 9 23 25 0.61 
DAT1011 5672 99 99 198 10 10 0 25 0.59 
DAT1011 5673 98 100 198 10 10 1 25 0.61 
DAT1011 5674 100 99 199 10 10 2 25 0.62 
DAT1011 5675 99 98 197 10 10 3 25 0.61 
DAT1011 5676 98 100 198 10 10 4 25 0.58 
DAT1011 5677 98 100 198 10 10 5 25 0.62 
DAT1011 5678 97 100 197 10 10 6 25 0.56 
DAT1011 5679 96 100 196 10 10 7 25 0.62 
DAT1011 5680 98 100 198 198 10 10 8 25 0.56 0.6 
DAT1011 5681 98 99 197 10 10 9 25 0.55 
DAT1011 5682 95 99 194 10 10 10 25 0.54 
DAT1011 5683 99 100 199 10 10 11 25 0.54 
DAT1011 5684 98 99 197 10 10 12 25 0.51 
DAT1011 5685 99 100 199 10 10 13 25 0.53 
DAT1011 5686 100 100 200 10 10 14 25 0.50 
DAT1011 5687 96 100 196 10 10 15 25 0.50 
DAT1011 5688 98 99 197 10 10 16 25 0.51 
DAT1011 5689 98 100 198 10 10 17 25 0.50 
DAT1011 5690 98 99 197 197 10 10 18 25 0.50 0.52 
DAT1011 5691 95 97 192 10 10 19 25 0.49 
DAT1011 5692 98 99 197 10 10 20 25 0.49 
DAT1011 5693 96 99 195 10 10 21 25 0.55 
DAT1011 5694 95 100 195 10 10 22 25 0.51 
DAT1011 5695 99 100 199 10 10 23 25 0.52 
DAT1011 5696 99 100 199 10 11 0 25 0.49 
DAT1011 5697 98 99 197 10 11 1 25 0.48 
DAT1011 5698 96 98 194 10 11 2 25 0.46 
DAT1011 5699 98 99 197 10 11 3 25 0.46 
DAT1011 5700 99 100 199 1196 10 11 4 25 0.47 I 0.49 
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Appendix R: Digital Reliability Test Data - Test #8 

Devices Upset I File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT1011 5701 95 100 195 10 11 5 25 0.46 

DAT1011 5702 96 100 196 10 11 6 25 0.45 

DAT1011 5703 97 99 196 10 11 7 25 0.46 

DAT1011 5704 98 96 194 10 11 8 25 0.48 

DAT1011 5705 97 99 196 10 11 9 25 0.47 

DAT1011 5706 97 98 195 10 11 10 25 0.47 

DAT1011 5707 97 99 196 10 11 11 25 0.47 

DAT1011 5708 98 99 197 10 11 12 25 0.47 

DAT1011 5709 96 98 194 10 11 13 25 0.47 

DAT1011 5710 100 100 200 196 10 11 14 25 0.48 0.4/ 

DAT1015 5711 78 59 137 10 11 16 20 0.03 4 Min 

DAT1015 5712 95 98 193 10 11 17 20 0.46 

DAT1015 5713 99 99 198 10 11 18 20 0.48 

DAT1015 5714 99 99 198 10 11 19 20 0.50 

DAT1015 5715 98 99 197 10 11 20 20 0.46 

DAT1015 5716 96 98 194 10 11 21 20 0.45 

DAT1015 5717 95 100 195 10 11 22 20 0.54 

DAT1015 5718 98 100 198 10 11 23 20 0.53 

DAT1015 5719 99 100 199 10 12 0 20 0.50 

DAT1015 5720 97 100 197 191 10 12 1 20 0.48 0.49 

DAT1015 5721 99 100 199 10 12 2 20 0.46 

DAT1015 5722 97 100 197 10 12 3 20 0.45 

DAT1015 5723 95 100 195 10 12 4 20 0.45 

DAT1015 5724 100 97 197 10 12 5 20 0.46 

DAT1015 5725 97 99 196 10 12 6 20 0.48 

DAT1015 5726 97 100 197 10 12 7 20 0.47 

DAT1015 5727 95 99 194 10 12 8 20 0.47 

DAT1015 5728 97 98 195 10 12 9 20 0.46 

DAT1015 5729 95 97 192 10 12 10 20 0.46 

DAT1015 5730 99 99 198 196 10 12 11 20 0.47 0.46 

DAT1015 5731 98 98 196 10 12 12 20 0.46 

DAT1015 5732 95 99 194 10 12 13 20 0.46 

DAT1015 5733 97 99 196 10 12 14 20 0.47 

DAT1015 5734 97 100 197 10 12 15 20 0.45 

DAT1015 5735 96 97 193 10 12 16 20 0.46 

DAT1015 5736 97 100 197 10 12 17 20 0.45 

DAT1015 5737 98 99 197 10 12 18 20 0.48 

DAT1015 5738 99 98 197 10 12 19 20 0.46 

DAT1015 5739 97 99 196 10 12 20 20 0.45 

DAT1015 5740 98 97 195 196 10 12 21 20 0.44 0.46 

DAT1015 5741 96 98 194 10 12 22 20 0.43 

DAT1015 5742 98 100 198 10 12 23 20 0.45 

DAT1015 5743 99 100 199 10 13 0 20 0.46 

DAT1015 5744 96 98 194 10 13 1 20 0.43 

DAT1015 5745 95 100 195 10 13 2 20 0.44 

DAT1015 5746 98 99 197 10 13 3 20 0.43 

DAT1015 5747 95 98 193 10 13 4 20 0.42 

DAT1015 5748 97 100 197 10 13 5 20 0.47 

DAT1015 5749 99 97 196 10 13 6 20 0.49 

DAT1015 5750 98 99 197   196 10 13 7 20 0.46 0.45   
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Appendix R: Digital Reliability Test Data - Test #8 

Devices Upset I File size (Mb) 
Stored in: Test* Bd#1 Bd#2 Tota Ave Date(96) Time full ave part Notes 
DAT1015 5751 98 100 198 10 13 8 20 0.46 
DAT1015 5752 95 99 194 10 13 9 20 0.48 
DAT1015 5753 97 100 197 10 13 10 20 0.47 
DAT1015 5754 97 99 196 10 13 11 20 0.46 
DAT1015 5755 97 100 197 10 13 12 20 0.47 
DAT1015 5756 96 96 192 10 13 13 20 0.45 
DAT1015 5757 97 99 196 10 13 14 20 0.43 
DAT1015 5758 100 99 199 10 13 15 20 0.54 
DAT1015 5759 98 97 195 10 13 16 20 0.55 
DAT1015 5760 97 100 197 196 10 13 17 20 0.52 0.48 
DAT1015 5761 97 100 197 10 13 18 20 0.52 
DAT1015 5762 97 99 196 10 13 19 20 0.50 
DAT1015 5763 99 100 199 10 13 20 20 0.74 
DAT1015 5764 99 100 199 10 13 21 20 0.58 
DAT1015 5765 97 100 197 10 13 22 20 0.51 
DAT1015 5766 99 100 199 10 13 23 20 0.49 
DAT1015 5767 95 98 193 10 14 0 20 0.46 
DAT1015 5768 99 98 197 10 14 1 20 0.51 
DAT1015 5769 97 100 197 10 14 2 20 0.50 
DAT1015 5770 97 100 197 197 10 14 3 20 0.47 0.53 
DAT1015 5771 100 99 199 10 14 4 20 0.48 
DAT1015 5772 97 100 197 10 14 5 20 0.48 
DAT1015 5773 98 97 195 10 14 6 20 0.48 
DAT1015 5774 100 100 200 10 14 7 20 0.48 
DAT1015 5775 94 100 194 10 14 8 20 0.49 
DAT1015 5776 99 100 199 10 14 9 20 0.50 
DAT1015 5777 86 69 155 10 14 9 28 0.06 
DAT1018 5778 73 87 160 10 14 11 42 0.03 4 Min 
DAT1018 5779 98 100 198 10 14 12 42 0.51 
DAT1018 5780 98 99 197 189 10 14 13 42 0.51 0.49 
DAT1018 5781 99 98 197 10 14 14 42 0.48 
DAT1018 5782 98 99 197 10 14 15 42 0.47 
DAT1018 5783 98 100 198 10 14 16 42 0.47 
DAT1018 5784 100 98 198 10 14 17 42 0.48 
DAT1018 5785 98 99 197 10 14 18 42 0.48 
DAT1018 5786 97 99 196 10 14 19 42 0.48 
DAT1018 5787 96 99 195 10 14 20 42 0.48 
DAT1018 5788 98 97 195 10 14 21 42 0.48 
DAT1018 5789 98 98 196 10 14 22 42 0.48 
DAT1018 5790 97 96 193 196 10 14 23 42 0.47 0.48 
DAT1018 5791 94 99 193 10 15 0 42 0.45 
DAT1018 5792 95 92 187 10 15 1 42 0.46 
DAT1018 5793 96 100 196 10 15 2 42 0.47 
DAT1018 5794 96 99 195 10 15 3 42 0.46 
DAT1018 5795 98 100 198 10 15 4 42 0.48 
DAT1018 5796 97 98 195 10 15 5 42 0.48 
DAT1018 5797 98 100 198 10 15 6 42 0.48 
DAT1018 5798 96 99 195 10 15 7 42 0.50 
DAT1018 5799 99 98 197 10 15 8 42 0.49 
DAT1018 5800 99 100 199 195 10 15 9 42 0.48 0.48 
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Appendix R: Digital Reliability Test Data - Test #8 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT1018 5801 98 98 196 10 15 10 42 0.48 

DAT1018 5802 97 99 196 10 15 11 42 0.49 

DAT1018 5803 98 100 198 10 15 12 42 0.48 

DAT1018 5804 97 97 194 10 15 13 42 0.48 

DAT1018 5805 97 98 195 10 15 14 42 0.48 

DAT1018 5806 97 99 196 10 15 15 42 0.48 

DAT1018 5807 97 100 197 10 15 16 42 0.48 

DAT1018 5808 98 100 198 10 15 17 42 0.50 

DAT1018 5809 99 100 199 10 15 18 42 0.48 

DAT1018 5810 97 99 196 197 10 15 19 42 0.48 0.48 

DAT1018 5811 96 99 195 10 15 20 42 0.47 

DAT1018 5812 96 98 194 10 15 21 42 0.53 

DAT1018 5813 95 99 194 10 15 22 42 0.49 

DAT1018 5814 98 98 196 10 15 23 42 0.47 

DAT1018 5815 99 99 198 10 16 0 42 0.49 

DAT1018 5816 99 100 199 10 16 1 42 0.45 

DAT1018 5817 97 99 196 10 16 2 42 0.45 

DAT1018 5818 99 98 197 10 16 3 42 0.45 

DAT1018 5819 96 98 194 10 16 4 42 0.48 

DAT1018 5820 98 98 196 196 10 16 5 42 0.47 0.48 

DAT1018 5821 97 100 197 10 16 6 42 0.50 

DAT1018 5822 94 97 191 10 16 7 42 0.50 

DAT1018 5823 97 98 195 10 16 8 42 0.48 

DAT1018 5824 98 100 198 10 16 9 42 0.49 

DAT1018 5825 98 99 197 10 16 10 42 0.48 

DAT1018 5826 96 97 193 10 16 11 42 0.50 

DAT1018 5827 94 99 193 10 16 12 42 0.48 

DAT1018 5828 98 100 198 10 16 13 42 0.50 

DAT1018 5829 94 100 194 10 16 14 42 0.49 

DAT1018 5830 98 100 198 195 10 16 15 42 0.48 0.49 

DAT1018 5831 98 99 197 10 16 16 42 0.50 

DAT1018 5832 99 100 199 10 16 17 42 0.50 

DAT1018 5833 94 100 194 10 16 18 42 0.50 

DAT1018 5834 98 100 198 10 16 19 42 0.52 

DAT1018 5835 96 100 196 10 16 20 42 0.50 

DAT1018 5836 98 100 198 10 16 21 42 0.50 

DAT1018 5837 97 98 195 10 16 22 42 0.50 

DAT1018 5838 99 99 198 10 16 23 42 0.47 

DAT1018 5839 96 95 191 10 17 0 42 0.47 

DAT1018 5840 98 99 197 196 10 17 1 42 0.46 0.49 

DAT1018 5841 98 100 198 10 17 2 42 0.48 

DAT1018 5842 99 99 198 10 17 3 42 0.48 

DAT1018 5843 95 100 195 10 17 4 42 0.47 

DAT1018 5844 99 97 196 10 17 5 42 0.48 

DAT1018 5845 98 100 198 10 17 6 42 0.48 

DAT1018 5846 95 97 192 10 17 7 42 0.48 

DAT1018 5847 96 100 196 10 17 8 42 0.51 

DAT1018 5848 99 100 199 10 17 9 42 0.49 

DAT1018 5849 96 100 196 10 17 10 42 0.48 

DAT1018 5850 98 100 198 197 10 17 11 42 0.49 0.48  —I 
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Appendix R: Digital Reliability Test Data - Test #8 

Devices Upset I File size Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT1018 5851 97 99 196 10 17 12 42 0.49 
DAT1018 5852 98 100 198 10 17 13 42 0.53 
DAT1018 5853 97 100 197 10 17 14 42 0.50 
DAT1018 5854 99 100 199 10 17 15 42 0.49 
DAT1018 5855 96 97 193 10 17 16 42 0.49 
DAT1018 5856 98 98 196 10 17 17 42 0.50 
DAT1018 5857 98 100 198 10 17 18 42 0.48 
DAT1018 5858 98 99 197 10 17 19 42 0.47 
DAT1018 5859 97 98 195 10 17 20 42 0.47 
DAT1018 5860 99 100 199 197 10 17 21 42 0.49 0.49 
DAT1018 5861 95 99 194 10 17 22 42 0.48 
DAT1018 5862 97 97 194 10 17 23 42 0.49 
DAT1018 5863 96 99 195 10 18 0 42 0.46 
DAT1018 5864 99 99 198 10 18 1 42 0.46 
DAT1018 5865 94 100 194 10 18 2 42 0.45 
DAT1018 5866 97 100 197 10 18 3 42 0.47 
DAT1018 5867 99 100 199 10 18 4 42 0.49 
DAT1018 5868 99 99 198 10 18 5 42 0.49 
DAT1018 5869 98 99 197 10 18 6 42 0.50 
DAT1018 5870 99 100 199 197 10 18 7 42 0.51 0.48 
DAT1018 5871 94 98 192 10 18 8 42 0.55 
DAT1018 5872 92 91 183 10 18 8 54 0.11 
DAT1021 5873 82 80 162 10 18 11 6 0.03 4 Min 
DAT1021 5874 97 100 197 10 18 12 6 0.51 
DAT1021 5875 97 98 195 10 18 13 6 0.50 
DAT1021 5876 97 100 197 10 18 14 6 0.49 
DAT1021 5877 97 100 197 10 18 15 6 0.49 
DAT1021 5878 97 98 195 10 18 16 6 0.49 
DAT1021 5879 97 100 197 10 18 17 6 0.48 
DAT1021 5880 95 98 193 191 10 18 18 6 0.48 0.5 
DAT1021 5881 99 99 198 10 18 19 6 0.47 
DAT1021 5882 98 100 198 10 18 20 6 0.48 
DAT1021 5883 96 100 196 10 18 21 6 0.51 
DAT1021 5884 94 99 193 10 18 22 6 0.49 
DAT1021 5885 97 100 197 10 18 23 6 0.49 
DAT1021 5886 96 100 196 10 19 0 6 0.47 
DAT1021 5887 93 100 193 10 19 1 6 0.47 
DAT1021 5888 97 99 196 10 19 2 6 0.49 
DAT1021 5889 100 97 197 10 19 3 6 0.48 
DAT1021 5890 97 95 192 196 10 19 4 6 0.48 0.48 
DAT1021 5891 97 98 195 10 19 5 6 0.45 
DAT1021 5892 98 97 195 10 19 6 6 0.47 
DAT1021 5893 97 99 196 10 19 7 6 0.47 
DAT1021 5894 97 97 194 10 19 8 6 0.46 
DAT1021 5895 99 99 198 10 19 9 6 0.49 
DAT1021 5896 98 99 197 10 19 10 6 0.48 
DAT1021 5897 97 98 195 10 19 11 6 0.50 
DAT1021 5898 97 98 195 10 19 12 6 0.46 
DAT1021 5899 96 99 195 10 19 13 6 0.48 
DAT1021 5900 100 98 198 196 10 19 14 |   6 0.46 0.47 
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Appendix R: Digital Reliability Test Data - Test #8 

Devices Upset I I File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT1021 5901 97 100 197 10 19 15 6 0.49 

DAT1021 5902 99 100 199 10 19 16 6 0.46 

DAT1021 5903 96 97 193 10 19 17 6 0.45 

DAT1021 5904 98 97 195 10 19 18 6 0.52 

DAT1021 5905 97 99 196 10 19 19 6 0.47 

DAT1021 5906 98 100 198 10 19 20 6 0.49 

DAT1021 5907 99 100 199 10 19 21 6 0.47 

DAT1021 5908 95 97 192 10 19 22 6 0.48 

DAT1021 5909 96 99 195 10 19 23 6 0.46 

DAT1021 5910 96 98 194 196 10 20 0 6 0.44 0.47 

DAT1021 5911 95 98 193 10 20 1 6 0.48 

DAT1021 5912 97 100 197 10 20 2 6 0.45 

DAT1021 5913 98 99 197 10 20 3 6 0.45 

DAT1021 5914 96 98 194 10 20 4 6 0.47 

DAT1021 5915 98 99 197 10 20 5 6 0.44 

DAT1021 5916 100 97 197 10 20 6 6 0.44 

DAT1021 5917 97 98 195 10 20 7 6 0.49 

DAT1021 5918 97 96 193 10 20 8 6 0.49 

DAT1021 5919 98 98 196 10 20 9 6 0.48 

DAT1021 5920 98 99 197 196 10 20 10 6 0.48 0.47 

DAT1021 5921 96 100 196 10 20 11 6 0.45 

DAT1021 5922 97 99 196 10 20 12 6 0.45 

DAT1021 5923 94 97 191 10 20 13 6 0.43 

DAT1021 5924 98 100 198 10 20 14 6 0.43 

DAT1021 5925 96 100 196 10 20 15 6 0.43 

DAT1021 5926 94 98 192 10 20 16 6 0.48 

DAT1021 5927 97 100 197 10 20 17 6 0.49 

DAT1021 5928 99 99 198 10 20 18 6 0.52 

DAT1021 5929 95 100 195 10 20 19 6 0.46 

DAT1021 5930 95 98 193 195 10 20 20 6 0.47 0.46 

DAT1021 5931 99 98 197 10 20 21 6 0.49 

DAT1021 5932 95 99 194 10 20 22 6 0.47 

DAT1021 5933 96 99 195 10 20 23 6 0.49 

DAT1021 5934 97 95 192 10 21 0 6 0.47 

DAT1021 5935 97 98 195 10 21 1 6 0.45 

DAT1021 5936 98 99 197 10 21 2 6 0.44 

DAT1021 5937 94 98 192 10 21 3 6 0.44 

DAT1021 5938 97 98 195 10 21 4 6 0.44 

DAT1021 5939 95 97 192 10 21 5 6 0.45 

DAT1021 5940 94 97 191 194 10 21 6 6 0.45 0.46 

DAT1021 5941 98 _j 99 197 10 21 7 6 0.46 

DAT1021 5942 98 99 197 10 21 8 6 0.46 

DAT1021 5943 98 100 198 10 21 9 6 0.47 

DAT1021 5944 97 97 194 10 21 10 6 0.47 

DAT1021 5945 96 100 196 10 21 11 6 0.46 

DAT1021 5946 95 99 194 10 21 12 6 0.47 

DAT1021 5947 98 100 198 10 21 13 6 0.47 

DAT1021 5948 94 96 190 10 21 14 6 0.46 

DAT1021 5949 86 95 181 10 21 14 32 0.19 

DAT1024 5950 62 53 115 186 10 21 15 27 0.47 0.03 4 Min 
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Appendix R: Digital Reliability Test Data - Test #8 

Devices Upset I I File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time tull ave part Notes 
DAT1024 5951 96 96 192 10 21 16 28 0.44 
DAT1024 5952 98 96 194 10 21 17 28 0.46 
DAT1024 5953 96 100 196 10 21 18 28 0.46 
DAT1024 5954 95 99 194 10 21 19 28 0.48 
DAT1024 5955 93 99 192 10 21 20 28 0.46 
DAT1024 5956 96 99 195 10 21 21 28 0.48 
DAT1024 5957 95 97 192 10 21 22 28 0.48 
DAT1024 5958 100 100 200 10 21 23 28 0.50 
DAT1024 5959 95 97 192 10 22 0 28 0.44 
DAT1024 5960 94 100 194 194 10 22 1 28 0.46 0.47 
DAT1024 5961 95 100 195 10 22 2 28 0.45 
DAT1024 5962 96 99 195 10 22 3 28 0.42 
DAT1024 5963 95 100 195 10 22 4 28 0.42 
DAT1024 5964 98 99 197 10 22 5 28 0.44 
DAT1024 5965 94 99 193 10 22 6 28 0.45 
DAT1024 5966 97 98 195 10 22 7 28 0.46 
DAT1024 5967 99 97 196 10 22 8 28 0.46 
DAT1024 5968 95 98 193 10 22 9 28 0.48 
DAT1024 5969 94 95 189 10 22 10 28 0.46 
DAT1024 5970 95 96 191 194 10 22 11 28 0.44 0.45 
DAT1024 5971 97 92 189 10 22 12 28 0.47 
DAT1024 5972 94 95 189 10 22 13 28 0.47 
DAT1024 5973 95 99 194 10 22 14 28 0.45 
DAT1024 5974 97 99 196 10 22 15 28 0.47 
DAT1024 5975 95 100 195 10 22 16 28 0.47 
DAT1024 5976 97 100 197 10 22 17 28 0.47 
DAT1024 5977 96 100 196 10 22 18 28 0.47 
DAT1024 5978 96 99 195 10 22 19 28 0.48 
DAT1024 5979 95 97 192 10 22 20 28 0.49 
DAT1024 5980 97 99 196 194 10 22 21 28 0.54 0.48 
DAT1024 5981 94 97 191 10 22 22 28 0.47 
DAT1024 5982 94 99 193 10 22 23 28 0.44 
DAT1024 5983 92 100 192 10 23 0 28 0.43 
DAT1024 5984 94 99 193 10 23 1 28 0.43 
DAT1024 5985 94 96 190 10 23 2 28 0.42 
DAT1024 5986 93 97 190 10 23 3 28 0.41 
DAT1024 5987 96 99 195 10 23 4 28 0.59 
DAT1024 5988 94 94 188 10 23 5 28 0.47 
DAT1024 5989 100 100 200 10 23 6 28 0.53 
DAT1024 5990 96 98 194 193 10 23 7 28 0.50 0.47 
DAT1024 5991 100 99 199 10 23 8 28 0.50 
DAT1024 5992 95 100 195 10 23 9 28 0.46 
DAT1024 5993 97 100 197 10 23 10 28 0.47 
DAT1024 5994 98 98 196 10 23 11 28 0.46 
DAT1024 5995 98 100 198 10 23 12 28 0.48 
DAT1024 5996 94 99 193 10 23 13 28 0.46 
DAT1024 5997 99 99 198 10 23 14 28 0.46 
DAT1024 5998 97 95 192 10 23 15 28 0.48 
DAT1024 5999 95 98 193 10 23 16 28 0.45 
DAT1024 6000  93 98 191 195 10 23 17 28 0.45 0.42 | 
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Appendix R: Digital Reliability Test Data - Test #8 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT1024 6001 93 99 192 10 23 18 28 0.45 

DAT1024 6002 98 98 196 10 23 19 28 0.45 

DAT1024 6003 93 98 191 10 23 20 28 0.45 

DAT1024 6004 95 96 191 10 23 21 28 0.44 

DAT1024 6005 97 100 197 10 23 22 28 0.44 

DAT1024 6006 94 97 191 10 23 23 28 0.43 

DAT1024 6007 93 99 192 10 24 0 28 0.43 

DAT1024 6008 97 95 192 10 24 1 28 0.44 

DAT1024 6009 91 96 187 10 24 2 28 0.40 

DAT1024 6010 97 100 197 193 10 24 3 28 0.41 0.43 

DAT1024 6011 96 93 189 10 24 4 28 0.42 

DAT1024 6012 91 97 188 10 24 5 28 0.41 

DAT1024 6013 95 100 195 10 24 6 28 0.42 

DAT1024 6014 95 96 191 10 24 7 28 0.44 

DAT1024 6015 99 100 199 10 24 8 28 0.71 

DAT1024 6016 97 93 190 10 24 9 28 0.44 

DAT1024 6017 95 96 191 10 24 10 28 0.43 

DAT1024 6018 95 99 194 10 24 11 28 0.44 

DAT1024 6019 98 93 191 10 24 12 28 0.43 

DAT1024 6020 93 100 193 192 10 24 13 28 0.46 0.46 

DAT1024 6021 94 97 191 10 24 14 28 0.47 

6022 0 10 
6023 0 10 
6024 0 10 
6025 0 10 
6026 0 10 
6027 0 10 
6028 0 10 
6029 0 10 
6030 0 19 10 0.47 

6031 0 10 
6032 0 10 
6033 0 10 
6034 0 10 
6035 0 10 
6036 0 10 
6037 0 10 
6038 0 10 
6039 0 10 
6040 0 0 10 0 

6041 0 10 
6042 0 10 
6043 0 10 
6044 0 10 
6045 0 10 
6046 0 10 
6047 0 10 
6048 0 10 
6049 0 10 
6050 0       0 10 0 
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Appendix S:Thermal and Life Test #K) (Test Period # 9) 

Devices Upset | | File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT1113 6051 70 40 110 11 12 17 59 0.05 4 Min 

DAT1113 6052 73 44 117 11 12 18 59 0.74 

DAT1113 6053 73 43 116 11 12 19 59 0.76 
DAT1113 6054 72 45 117 11 12 20 59 0.80 
DAT1113 6055 73 50 123 11 12 21 59 0.82 
DAT1113 6056 71 48 119 11 12 22 59 0.82 
DAT1113 6057 71 48 119 11 12 23 59 0.84 
DAT1113 6058 72 47 119 11 13 0 59 0.85 
DAT1113 6059 72 44 116 11 13 1 59 0.84 

DAT1113 6060 72 44 116 117 11 13 2 59 0.86 0.81 
DAT1113 6061 74 44 118 11 13 3 59 0.85 
DAT1113 6062 76 44 120 11 13 4 59 0.85 
DAT1113 6063 75 44 119 11 13 5 59 0.85 
DAT1113 6064 75 43 118 11 13 6 59 0.87 

DAT1113 6065 73 45 118 11 13 7 59 0.88 
DAT1113 6066 75 44 119 11 13 8 59 0.83 
DAT1113 6067 78 45 123 11 13 9 59 0.86 
DAT1113 6068 76 46 122 11 13 10 59 0.91 
DAT1113 6069 76 74 150 11 13 11 59 0.83 
DAT1114 6070 70 41 111 122 11 13 12 33 0.86 0.06 4 Min 
DAT1114 6071 77 50 127 11 13 13 33 0.90 
DAT1114 6072 75 52 127 11 13 14 54 0.93 
DAT1114 6073 77 52 129 11 13 15 54 0.92 0.63 
DAT1114 6074 79 48 127 11 13 16 54 0.92 
DAT1114 6075 78 52 130 11 13 17 54 0.92 
DAT1114 6076 76 48 124 11 13 18 54 0.91 
DAT1114 6077 76 50 126 11 13 19 54 0.92 
DAT1114 6078 78 46 124 11 13 20 54 0.92 
DAT1114 6079 77 51 128 11 13 21 54 0.92 0.12 
DAT1114 6080 77 50 127 127 11 13 22 54 0.93 0.92 
DAT1114 6081 80 50 130 11 13 23 54 0.92 
DAT1114 6082 77 52 129 11 14 0 54 0.93 
DAT1114 6083 76 48 124 11 14 1 54 0.93 
DAT1114 6084 78 50 128 11 14 2 54 0.93 
DAT1114 6085 77 51 128 11 14 3 54 0.93 
DAT1114 6086 78 50 128 11 14 4 54 0.93 
DAT1114 6087 77 50 127 11 14 5 54 0.94 
DAT1114 6088 78 50 128 11 14 6 54 0.94 
DAT1114 6089 77 53 130 11 14 7 54 0.93 
DAT1114 6090 77 50 127 128 11 14 8 54 0.95 0.93 
DAT1114 6091 77 53 130 11 14 9 54 0.95 
DAT1114 6092 79 52 131 11 14 10 54 0.96 
DAT1114 6093 78 54 132 11 14 11 54 0.95 
DAT1114 6094 80 52 132 11 14 12 54 0.95 
DAT1114 6095 78 55 133 11 14 13 54 0.96 
DAT1114 6096 80 52 132 11 14 14 

15 
54 0.97 

DAT1114 6097 82 54 136 11 14 54 0.98 
DAT1114 6098 77 55 132 11 14 16 54 0.96 
DAT1114 6099 80 53 133 11 14 

14 
17 
18 

36 0.66 
DAT1115 6100 74 46 120 131 11 19 0.96 0.06 4 Min 
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Appendix S:Thermal and Life Test #10 (Test Period # 9) 

Devices Upset I File size (Mb) 

Stored in: Test* Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT1115 6101 79 48 127 11 14 19 19 0.9 

DAT1115 6102 79 48 127 11 14 20 19 0.94 

DAT1115 6103 79 48 127 11 14 21 19 0.92 

DAT1115 6104 79 46 125 11 14 22 19 0.90 

DAT1115 6105 79 45 124 11 14 23 19 0.90 

DAT1115 6106 82 48 130 11 15 0 19 0.91 

DAT1115 6107 79 48 127 11 15 1 19 0.90 

DAT1115 6108 80 47 127 11 15 2 19 0.90 

DAT1115 6109 79 47 126 11 15 3 19 0.89 

DAT1115 6110 79 48 127 127 11 15 4 19 0.89 0.91 

DAT1115 6111 81 45 126 11 15 5 19 0.88 

DAT1115 6112 80 46 126 11 15 6 19 0.87 

DAT1115 6113 79 48 127 11 15 7 19 0.87 

DAT1115 6114 80 47 127 11 15 8 19 0.89 

DAT1115 6115 79 45 124 11 15 9 19 0.90 

DAT1115 6116 80 47 127 11 15 10 19 0.90 

DAT1115 6117 75 44 119 11 15 11 19 0.71 

DAT1115 6118 68 36 104 11 15 12 19 0.58 

DAT1115 6119 73 42 115 11 15 13 19 0.71 
DAT1115 6120 71 42 113 121 11 15 14 19 0.69 0.8 

DAT1115 6121 69 36 105 11 15 15 19 0.60 
DAT1115 6122 72 42 114 11 15 16 19 0.63 
DAT1122 6123 73 37 110 11 20 13 13 0.05 4min 

DAT1122 6124 87 58 145 11 20 14 13 0.88 
DAT1122 6125 88 62 150 11 20 15 13 0.93 
DAT1122 6126 89 55 144 11 20 16 13 0.84 
DAT1122 6127 83 48 131 11 20 17 13 0.81 
DAT1122 6128 78 43 121 11 20 18 13 0.79 
DAT1122 6129 86 55 141 11 20 19 13 0.86 

DAT1122 6130 82 49 131 129 11 20 20 13 0.88 0.8 

DAT1122 6131 85 52 137 11 20 21 13 1.02 
DAT1122 6132 84 50 134 11 20 22 13 0.99 
DAT1122 6133 85 50 135 11 20 23 13 0.95 
DAT1122 6134 86 52 138 11 21 0 13 1.01 

DAT1122 6135 83 48 131 11 21 1 13 0.90 

DAT1122 6136 84 49 133 11 21 2 13 0.86 

DAT1122 6137 80 44 124 11 21 3 13 0.85 

DAT1122 6138 81 44 125 11 21 4 13 0.82 

DAT1122 6139 78 43 121 11 21 5 13 0.81 
DAT1122 6140 80 45 125 130 11 21 6 13 0.78 0.9 

DAT1122 6141 81 42 123 11 21 7 13 0.79 
DAT1122 6142 81 52 133 11 21 8 13 0.81 
DAT1122 6143 79 41 120 11 21 9 13 0.79 
DAT1122 6144 81 42 123 11 21 10 13 0.79 
DAT1122 6145 79 41 120 11 21 11 13 0.78 
DAT1122 6146 86 64 150 11 21 12 13 0.90 
DAT1122 6147 88 66 154 11 21 13 13 1.11 
DAT1122 6148 90 65 155 11 21 14 13 

13 
1.23     

DAT1122 6149 79 41 120 11 21 15 0.77 

DAT1122 6150 78 39 117 132 11 21 16 13 0.77 0.8 
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Appendix S:Thermal and Life Test #10 (Test Period # 9) 

Devices Upset | File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT1122 6151 82 42 124 11 21 17 13 0.8 

DAT1122 6152 82 43 125 11 21 18 13 0.78 

DAT1122 6153 76 46 122 11 21 19 13 0.77 

DAT1122 6154 82 53 135 11 21 20 13 0.80 

DAT1122 6155 88 52 140 11 21 21 13 0.82 

DAT1122 6156 81 43 124 11 21 22 13 0.78 

DAT1122 6157 83 51 134 11 21 23 13 0.86 

DAT1122 6158 89 60 149 11 22 0 13 4.44 

DAT1122 6159 79 50 129 11 22 1 13 0.79 

DAT1122 6160 90 63 153 134 11 22 2 13 1.02 1.18 

DAT1122 6161 87 56 143 11 22 3 13 0.86 

DAT1122 6162 87 57 144 11 22 4 13 1.00 

DAT1122 6163 88 62 150 11 22 5 13 1.16 

DAT1122 6164 93 66 159 11 22 6 13 1.40 

DAT1122 6165 93 64 157 11 22 7 13 1.41 

DAT1122 6166 91 63 154 11 22 8 13 1.38 

DAT1122 6167 92 65 157 11 22 9 13 1.44 

DAT1122 6168 89 61 150 11 22 10 13 1.19 

DAT1122 6169 87 56 143 11 22 11 13 1.05 

DAT1122 6170 91 63 154 151 11 22 12 13 1.36 1.23 

DAT1122 6171 91 64 155 11 22 13 13 1.39 

DAT1122 6172 92 67 159 11 22 14 13 1.39 

DAT1122 6173 91 65 156 11 22 15 13 1.35 

DAT1122 6174 94 63 157 11 22 16 13 1.37 

DAT1122 6175 93 64 157 11 22 17 13 1.36 

DAT1122 6176 90 61 151 11 22 18 13 1.06 

DAT1122 6177 87 53 140 11 22 19 14 0.85 

DAT1125 6178 82 49 131 11 22 20 15 0.82 

DAT1125 6179 88 58 146 11 22 21 15 0.88 

DAT1125 6180 84 54 138 149 11 22 22 15 0.99 1.15 

DAT1125 6181 81 51 132 11 22 23 15 0.91 

DAT1125 6182 81 47 128 11 23 0 15 0.87 

DAT1125 6183 84 51 135 11 23 1 15 0.95 

DAT1125 6184 87 53 140 11 23 2 15 0.99 

DAT1125 6185 85 50 135 11 23 3 15 0.92 

DAT1125 6186 83 47 130 11 23 4 15 0.93 

DAT1125 6187 84 49 133 11 23 5 15 0.94 

DAT1125 6188 84 53 137 11 23 6 15 0.96 

DAT1125 6189 86 50 136 11 23 7 15 0.96 

DAT1125 6190 89 53 142 135 11 23 8 15 1.05 0.95 

DAT1125 6191 84 52 136 11 23 9 15 0.98 

DAT1125 6192 82 49 131 11 23 10 15 0.91 

DAT1125 6193 84 50 134 11 23 11 15 0.88 

DAT1125 6194 87 54 141 11 23 12 15 0.90 

DAT1125 6195 82 50 132 11 23 13 15 0.81 

DAT1125 6196 79 41 120 11 23 14 
15 

15 0.75 

DAT1125 6197 89 60 149 11 23 15 1.01 

0.87 

DAT1125 6198 77 42 119 11 23 16 
17 
18 

15 0.75 

DAT1125 6199 86 51 137 11 23 
23 

15 
15 

0.85 
(X86 DAT1125 6200 81 49 130 133 11 
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Appendix S:Thermal and Life Test #10 (Test Period # 9) 

Devices Upset File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Tota Ave Date(96) Time full ave part Notes 
DAT1125 6201 80 45 125 11 23 19 15 0.8 
DAT1125 6202 81 42 123 11 23 20 15 0.80 
DAT1125 6203 78 44 122 11 23 21 15 0.80 
DAT1125 6204 77 45 122 11 23 22 15 0.80 
DAT1125 6205 77 44 121 11 23 23 15 0.79 
DAT1125 6206 89 60 149 11 24 0 15 0.83 
DAT1125 6207 79 41 120 11 24 1 15 0.78 
DAT1125 6208 77 40 117 11 24 2 15 0.77 
DAT1125 6209 76 40 116 11 24 3 15 0.77 
DAT1125 6210 76 40 116 123 11 24 4 15 0.77 0.79 
DAT1125 6211 78 39 117 11 24 5 15 0.78 
DAT1125 6212 78 40 118 11 24 6 15 0.78 
DAT1125 6213 88 57 145 11 24 7 15 0.85 
DAT1125 6214 76 41 117 11 24 8 15 0.77 
DAT1125 6215 76 40 116 11 24 9 15 0.77 
DAT1125 6216 85 53 138 11 24 10 15 0.80 
DAT1125 6217 85 49 134 11 24 11 15 0.89 
DAT1125 6218 79 51 130 11 24 12 15 0.80 
DAT1125 6219 81 48 129 11 24 13 15 0.78 
DAT1125 6220 78 43 121 127 11 24 14 15 0.77 0.8 
DAT1125 6221 79 45 124 11 24 15 15 0.77 
DAT1125 6222 79 41 120 11 24 16 15 0.73 
DAT1125 6223 79 46 125 11 24 17 15 0.79 
DAT1125 6224 89 59 148 11 24 18 15 0.84 
DAT1125 6225 90 62 152 11 24 19 15 0.97 
DAT1125 6226 87 59 146 11 24 20 15 0.81 
DAT1125 6227 ^75 47 122 11 24 21 15 0.76 
DAT1125 6228 88 58 146 11 24 22 15 0.81 
DAT1125 6229 83 49 132 11 24 23 15 0.78 
DAT1125 6230 87 59 146 136 11 25 0 15 0.89 0.82 
DAT1125 6231 88 61 149 11 25 1 15 0.87 
DAT1125 6232 91 67 158 11 25 2 15 1.40 
DAT1125 6233 93 66 159 11 25 3 15 1.46 
DAT1125 6234 93 64 157 11 25 4 15 1.46 
DAT1125 6235 92 68 160 11 25 5 15 1.46 
DAT1125 6236 93 67 160 11 25 6 15 1.46 
DAT1125 6237 95 66 161 11 25 7 15 1.46 
DAT1125 6238 95 68 163 11 25 8 15 1.50 
DAT1125 6239 94 68 162 11 25 9 15 1.47 
DAT1125 6240 95 67 162 159 11 25 10 15 1.48 1.4 
DAT1125 6241 95 71 166 11 25 11 15 1.48 
DAT1125 6242 95 69 164 11 25 12 15 1.49 
DAT1125 6243 87 64 151 11 25 12 26 0.25 
DAT1126 6244 87 62 149 11 25 13 45 0.1 4 Min 
DAT1126 6245 91 66 157 11 25 14 46 1.46 
DAT1126 6246 90 67 157 11 25 15 46 1.04 
DAT1126 6247 73 44 117 11 25 16 46 0.74 
DAT1126 6248 73 39 112 11 25 17 46 0.68 
DAT1126 6249 

6250" 
55 
55 

20 
18 

75 
73 

11 25 
25 

18 46 0.37 
DAT1126 132 11 19 46 0.36 0.95 
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Appendix S:Thermal and Life Test #tO (Test Period # 9) 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT1126 6251 55 18 73 11 25 20 46 0.4 

DAT1126 6252 67 28 95 11 25 21 46 0.40 

DAT1126 6253 69 34 103 11 25 22 46 0.42 

DAT1126 6254 56 18 74 11 25 23 46 0.37 

DAT1126 6255 56 18 74 11 26 0 46 0.37 

DAT1126 6256 57 18 75 11 26 1 46 0.37 

DAT1126 6257 58 19 77 11 26 2 46 0.38 

DAT1126 6258 64 26 90 11 26 3 46 0.39 

DAT1126 6259 60 23 83 11 26 4 46 0.39 

DAT1126 6260 58 18 76 82 11 26 5 46 0.38 0.38 

DAT1126 6261 60 19 79 11 26 6 46 0.37 

DAT1126 6262 60 23 83 11 26 7 46 0.41 

DAT1126 6263 77 41 118 11 26 8 46 0.76 

DAT1126 6264 72 38 110 11 26 9 46 0.74 

DAT1126 6265 72 41 113 11 26 10 46 0.72 

DAT1126 6266 69 45 114 11 26 11 46 0.72 

DAT1202 6267 73 48 121 11 27 12 49 0.0/ 4 Min 

DAT1202 6268 77 50 127 11 27 13 50 0.95 

DAT1202 6269 78 50 128 11 27 14 50 0.96 

DAT1202 6270 77 48 125 112 11 27 15 50 0.92 0.73 

DAT1202 6271 75 49 124 11 27 16 50 0.90 

DAT1202 6272 73 50 123 11 27 17 50 0.90 

DAT1202 6273 76 48 124 11 27 18 50 0.90 

DAT1202 6274 75 48 123 11 27 19 50 0.89 

DAT1202 6275 74 47 121 11 27 20 50 0.88 

DAT1202 6276 73 49 122 11 27 21 50 0.88 

DAT1202 6277 74 50 124 11 27 22 50 0.88 

DAT1202 6278 74 47 121 11 27 23 50 0.86 

DAT1202 6279 73 45 118 11 28 0 50 0.86 

DAT1202 6280 74 48 122 122 11 28 1 50 0.86 0.88 

DAT1202 6281 74 46 120 11 28 2 50 0.86 

DAT1202 6282 75 47 122 11 28 3 50 0.86 

DAT1202 6283 76 47 123 11 28 4 50 0.86 

DAT1202 6284 75 47 122 11 28 5 50 0.86 

DAT1202 6285 74 48 122 11 28 6 50 0.86 

DAT1202 6286 73 47 120 11 28 7 50 0.86 

DAT1202 6287 74 49 123 11 28 8 50 0.86 

DAT1202 6288 74 47 121 11 28 9 50 0.86 

DAT1202 6289 74 46 120 11 28 10 50 0.86 

DAT1202 6290 73 46 119 121 11 28 11 50 0.86 0.86 

DAT1202 6291 79 45 124 11 28 12 50 0.86 

DAT1202 6292 76 46 122 11 28 13 50 0.86 

DAT1202 6293 76 47 123 11 28 14 50 0.86 

DAT1202 6294 75 45 120 11 28 15 50 0.86   

DAT1202 6295 75 45 120 11 28 16 50 0.85 

DAT1202 6296 76 49 125 11 28 17 50 0.87 
0.87 

"Ö.86 

  

DAT1202 6297 75 45 120 11 28 18 50 
50 

_ 

DAT1202 6298 74 46 120 11 28 19 _ . 

DAT1202 6299 76 42 118 11 28 20 50 0.86 
0.87 DAT1202 6300 76 45 121 121 11 28 21 50 0.86 
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Appendix S:Thermal and Life Test #tO (Test Period # 9) 

Devices Upset I I File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT1202 6301 75 44 119 11 28 22 50 0.9 
DAT1202 6302 78 45 123 11 28 23 50 0.86 
DAT1202 6303 75 46 121 11 29 0 50 0.84 
DAT1202 6304 76 45 121 11 29 1 50 0.85 
DAT1202 6305 76 44 120 11 29 2 50 0.86 
DAT1202 6306 75 42 117 11 29 3 50 0.84 
DAT1202 6307 77 45 122 11 29 4 50 0.86 
DAT1202 6308 75 44 119 11 29 5 50 0.85 
DAT1202 6309 77 44 121 11 29 6 50 0.83 
DAT1202 6310 78 43 121 120 11 29 7 50 0.84 0.85 
DAT1202 6311 74 44 118 11 29 8 50 0.86 
DAT1202 6312 77 41 118 11 29 9 50 0.86 
DAT1202 6313 76 45 121 11 29 10 50 0.85 
DAT1202 6314 76 43 119 11 29 11 50 0.86 
DAT1202 6315 77 43 120 11 29 12 50 0.86 
DAT1202 6316 76 46 122 11 29 13 50 0.87 
DAT1202 6317 75 44 119 11 29 14 50 0.85 
DAT1202 6318 73 45 118 11 29 15 50 0.86 
DAT1202 6319 74 43 117 11 29 16 50 0.85 
DAT1202 6320 76 45 121 119 11 29 17 50 0.85 0.86 
DAT1202 6321 77 42 119 11 29 18 50 0.85 
DAT1202 6322 77 46 123 11 29 19 50 0.85 
DAT1202 6323 75 43 118 11 29 20 50 0.84 
DAT1202 6324 77 41 118 11 29 21 50 0.86 
DAT1202 6325 76 42 118 11 29 22 50 0.85 
DAT1202 6326 74 44 118 11 29 23 50 0.86 
DAT1202 6327 75 42 117 11 30 0 50 0.86 
DAT1202 6328 75 45 120 11 30 1 50 0.87 
DAT1202 6329 77 44 121 11 30 2 50 0.85 
DAT1202 6330 77 42 119 119 11 30 3 50 0.87 0.86 
DAT1202 6331 75 43 118 11 30 4 50 0.86 
DAT1202 6332 75 44 119 11 30 5 50 0.87 
DAT1202 6333 78 45 123 11 30 6 50 0.87 
DAT1202 6334 76 45 121 11 30 7 50 0.88 
DAT1202 6335 77 45 122 11 30 8 50 0.86 
DAT1202 6336 76 42 118 11 30 9 50 0.86 
DAT1202 6337 76 45 121 11 30 10 50 0.87 
DAT1202 6338 75 44 119 11 30 11 50 0.89 
DAT1202 6339 76 42 118 11 30 12 50 0.87 
DAT1202 6340 78 42 

43 
120 120 11 30 13 50 0.88 0.87 

DAT1202 6341 77 120 11 30 14 50 0.87 
DAT1202 6342 74 45 119 11 30 15 50 0.87 
DAT1202 6343 78 43 121 11 30 16 50 0.88 
DAT1202 6344 75 43 118 11 30 17 50 0.88 
DAT1202 6345 75 45 120 11 30 18 50 0.89 
DAT1202 6346 79 45 

42" 
45 " 
44 

124 11 30 19 50 0.88 
DAT1202 6347 75 117 

121 
122 

11 30 20 50 0.88 
DAT1202 6348 76 11 30 21 50 0.87 
DAT1202 6349 78 11 30 22 50 0.87 
DAT1202 6350 76 42 118 120 11 30 23 50 0.87 0.88 
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Appendix S:Thermal and Life Test #K> (Test Period # 9) 

Devices Upset | I File size (Mb) 

Stored in: Testt Bd#1 Bd#2 Total Ave Date(96) Time (Uli ave part Notes 

DAT1202 6351 76 44 120 12 1 0 50 0.87 

DAT1202 6352 77 42 119 12 1 1 50 0.85 

DAT1202 6353 79 41 120 12 1 2 50 0.85 

DAT1202 6354 77 43 120 12 1 3 50 0.86 

DAT1202 6355 76 43 119 12 1 4 50 0.86 

DAT1202 6356 76 43 119 12 1 5 50 0.84 

DAT1202 6357 76 42 118 12 1 6 50 0.86 

DAT1202 6358 75 42 117 12 1 7 50 0.86 

DAT1202 6359 78 43 121 12 1 8 50 0.86 

DAT1202 6360 77 41 118 119 12 1 9 50 0.87 0.86 

DAT1202 6361 76 41 117 12 1 10 50 0.87 

DAT1202 6362 76 43 119 12 1 11 50 0.87 

DAT1202 6363 77 42 119 12 1 12 50 0.86 

DAT1202 6364 75 45 120 12 1 13 50 0.88 

DAT1202 6365 78 44 122 12 1 14 50 0.88 

DAT1202 6366 77 41 118 12 1 15 50 0.88 

DAT1202 6367 78 44 122 12 1 16 50 0.85 

DAT1202 6368 75 42 117 12 1 17 50 0.85 

DAT1202 6369 76 43 119 12 1 18 50 0.85 

DAT1202 6370 76 40 116 119 12 1 19 50 0.85 0.86 

DAT1202 6371 75 42 117 12 1 20 50 0.86 

DAT1202 6372 77 42 119 12 1 21 50 0.86 

DAT1202 6373 76 42 118 12 1 22 50 0.87 

DAT1202 6374 76 42 118 12 1 23 50 0.87 

DAT1202 6375 75 41 116 12 2 0 50 0.87 

DAT1202 6376 78 41 119 12 2 1 50 0.87 

DAT1202 6377 75 41 116 12 2 2 50 0.87 

DAT1202 6378 76 43 119 12 2 3 50 0.87 

DAT1202 6379 77 44 121 12 2 4 50 0.88 

DAT1202 6380 79 43 122 119 12 2 5 50 0.88 0.87 

DAT1202 6381 77 42 119 12 2 6 50 0.88 

DAT1202 6382 77 44 121 12 2 7 50 0.88 

DAT1202 6383 77 45 122 12 2 8 50 0.88 

DAT1202 6384 76 41 117 12 2 9 50 0.88 

DAT1202 6385 77 40 117 12 2 10 50 0.87 

DAT1202 6386 74 40 114 12 2 11 16 0.38 

DAT1206 6387 75 42 117 12 2 12 56 0.06 4 Min 

DAT1206 6388 75 44 119 12 2 13 57 0.87 

DAT1206 6389 75 45 120 12 2 14 57 0.87 

DAT1206 6390 74 42 116 118 12 2 15 57 0.87 0.88 

DAT1206 6391 75 41 116 12 2 16 57 0.52 PwrAmp Off 

DAT1206 6392 0 0 0 12 2 17 57 0.1 PwrAmp Off 

DAT1206 6393 0 0 0 12 2 18 57 0.1 PwrAmp Off 

DAT1206 6394 0 0 0 12 2 19 57 0.1 PwrAmp Off 

DAT1206 6395 0 0 0 12 
12 

2 
2 
2 
2 
3 
3 

20 57 0.1 PwrAmp Off 

DAT1206 6396 0 0 0 21 
22 
23 
0" 
1 

57 
57 
57 
57 
57 

0.1 PwrAmp Off 

DAT1206 6397 0 0 0 12 0.1 PwrAmp Off 

DAT1206 6398 0 0 0 12 0.1 PwrAmp Off 

DAT1206 6399 0 0 0 12   0.1 PwrAmp Off 

DAT1206 | 6400 0 0         0 12 12 0 0.1 PwrAmp Off 
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Appendix S:Thermal and Life Test #tO (Test Period # 9) 

Devices Upset | File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT1206 6401 0 0 0 12 3 2 57 0.1 PwrAmp Off 
DAT1206 6402 0 0 0 12 3 3 57 0.1 PwrAmp Off 
DAT1206 6403 0 0 0 12 3 4 57 0.1 PwrAmp Off 
DAT1206 6404 0 0 0 12 3 5 57 0.1 PwrAmp Off 
DAT1206 6405 0 0 0 12 3 6 57 0.1 PwrAmp Off 
DAT1206 6406 0 0 0 12 3 7 57 0.1 PwrAmp Off 
DAT1206 6407 0 0 0 12 3 8 57 0.1 PwrAmp Off 
DAT1206 6408 0 0 0 12 3 9 57 0.1 PwrAmp Off 
DAT1206 6409 0 0 0 12 3 10 57 0.1 PwrAmp Off 
DAT1206 6410 0 0 0 0 12 3 11 57 0 0.1 PwrAmp Off 
DAT1206 6411 0 0 0 12 3 12 57 0.1 PwrAmp Off 
DAT1206 6412 0 0 0 12 3 13 57 0.1 PwrAmp Off 
DAT1206 6413 0 0 0 12 3 14 57 0.1 PwrAmp Off 
DAT1206 6414 0 0 0 12 3 15 57 0.1 PwrAmp Off 
DAT1206 6415 0 0 0 12 3 16 57 0.1 PwrAmp Off 
DAT1206 6416 0 0 0 12 3 17 57 0.1 PwrAmp Off 
DAT1206 6417 0 0 0 12 3 18 57 0.1 PwrAmp Off 
DAT1206 6418 0 0 0 12 3 19 57 0.1 PwrAmp Off 
DAT1206 6419 0 0 0 12 3 20 57 0.1 PwrAmp Off 
DAT1206 6420 0 0 0 0 12 3 21 57 0 0.1 PwrAmp Off 
DAT1206 6421 0 0 0 12 3 22 57 0.1 PwrAmp Off 
DAT1206 6422 0 0     !    0 12 3 23 57 0.1 PwrAmp Off 
DAT1206 6423 0 0         0 12 4 0 57 0.1 PwrAmp Off 
DAT1206 6424 0 0         0 12 4 1 57 0.1 PwrAmp Off 
DAT1206 6425 0 0 0 12 4 2 57 0.1 PwrAmp Off 
DAT1206 6426 0 0 0 12 4 3 57 0.1 PwrAmp Off 
DAT1206 6427 0 0 0 12 4 4 57 0.1 PwrAmp Off 
DAT1206 6428 0 0 0 12 4 5 57 0.1 PwrAmp Off 
DAT1206 6429 0 0 0 12 4 6 57 0.1 PwrAmp Off 
DAT1206 6430 0 0 0 0 12 4 7 57 0 0.1 PwrAmp Off 
DAT1206 6431 0 0 

44 
48 
46 
48 
48 

0 
122 
124 
123 
126 
123 

...   _. 12 4 8 57 0.1 PwrAmp Off 
DAT1206 6432 78 12 4 9 57 0.1 PwrAmp Off 
DAT1206 6433 76 12 4 10 57 0.91 
DAT1206 6434 77 12 4 11 57 0.90 
DAT1206 6435 78 12 4 12 57 0.89 
DAT1206 6436 75 12 4 13 57 0.89 
DAT1206 6437 75 44      119 12 4 14 57 0.90 
DAT1206 6438 75 48 

47 
47 
48 
45 
47 

123 
124 
125 
127 
122 
124 

12 4 15 57 0.91 
DAT1206 6439 77 12 4 16 57 0.92 
DAT1206 6440 78 111 12 4 

4 
4 
4 
4~ 
4 
4 
5 
5 
5 
5 

17 57 0.92 0.91 

  

DAT1206 6441 79 
77 
77 
76 
75 
75 
79 
79 
77 
75 

12 18 57 0.91 
DAT1206 6442 12 19 57 0.91 
DAT1206 6443 

121 

12 
12 
12" 
12 
12 
12 
12 
12 j 

20 
21 

57 0.92 
DAT1206 6444 

6445 
45 ; 121 
46 I 121 
43    ! 118 
43    j 122 

57 0.90 
DAT1206 22 57 0.91 
DAT1206 6446 

6447 
6448 
6449 
6450 

23 
0 
f 
2 
3 

57 0.91 

0.9 j 

DAT1206 57 0.90 
DAT1206 
DAT1206 
DAT12Ö6 

41 : 
42 ; 
43 ; 

120 
119 
118 

57 
57 
57 

0.89 
" 0.89 

Ö.9Ö 
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Appendix S:Thermal and Life Test #10 (Test Period # 9) 

Devices Upset | I File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT1206 6451 76 44 120 12 5 4 57 0.90 

DAT1206 6452 79 44 123 12 5 5 57 0.90 

DAT1206 6453 78 44 122 12 5 6 57 0.90 

DAT1206 6454 76 45 121 12 5 7 57 0.90 

DAT1206 6455 75 44 119 12 5 8 57 0.89 

DAT1206 6456 77 46 123 12 5 9 57 0.90 

DAT1206 6457 75 46 121 12 5 10 57 0.90 

DAT1206 6458 75 43 118 12 5 11 57 0.90 

DAT1206 6459 77 44 121 12 5 12 57 0.90 

DAT1206 6460 76 46 122 121 12 5 13 57 0.91 0.9 

DAT1206 6461 77 44 121 12 5 14 57 0.90 

DAT1206 6462 76 42 118 12 5 15 57 0.90 

DAT1206 6463 78 43 121 12 5 16 57 0.91 

DAT1206 6464 78 45 123 12 5 17 57 0.91 

DAT1206 6465 78 45 123 12 5 18 57 0.91 

DAT1206 6466 78 42 120 12 5 19 57 0.91 

DAT1206 6467 75 43 118 12 5 20 57 0.91 

DAT1206 6468 78 43 121 12 5 21 57 0.91 

DAT1206 6469 77 46 123 12 5 22 57 0.91 

DAT1206 6470 75 43 118 121 12 5 23 57 0.90 0.91 

DAT1206 6471 77 43 120 12 6 0 57 0.90 

DAT1206 6472 79 44 123 12 6 1 57 0.90 

DAT1206 6473 75 45 120 12 6 2 57 0.90 

DAT1206 6474 76 44 120 12 6 3 57 0.89 

DAT1206 6475 75 42 117 12 6 4 57 0.90 

DAT1206 6476 75 49 124 12 6 5 57 0.90 

DAT1206 6477 75 45 120 12 6 6 57 0.90 

DAT1206 6478 75 44 119 12 6 7 57 0.90 

DAT1206 6479 79 44 123 12 6 8 57 0.91 

DAT1206 6480 73 44 117 120 12 6 9 57 0.9 0.47 

DAT1209 6481 73 41 114 12 6 11 6 0.06 4 Min 

DAT1209 6482 77 47 124 12 6 12 6 0.91 

DAT1209 6483 77 47 124 12 6 13 6 0.91 

DAT1209 6484 80 47 127 12 6 14 6 0.90 

DAT1209 6485 74 44 118 12 6 15 6 0.90 

DAT1209 6486 74 46 120 12 6 16 6 0.92 

DAT1209 6487 77 47 124 12 6 17 6 0.92 

DAT1209 6488 77 43 120 12 6 18 6 0.91 

DAT1209 6489 76 46 122 12 6 19 6 0.90 

DAT1209 6490 77 43 120 121 12 6 20 6 0.89 0.91 

DAT1209 6491 75 47 122 12 6 21 6 0.90 

DAT1209 6492 78 44 122 12 6 22 6 0.90 

DAT1209 6493 75 47 122 12 6 23 6 0.90 

  
DAT1209 6494 77 42 119 12 7 0 6 0.89 

DAT1209 6495 77 44 121 12 7 1 6 0.88 

DAT1209 6496 78 43 121 12 7 2 
3 

6 0.90 

DAT1209 6497 76 44 120 12 7 6 0.90 

  DAT1209 6498 80 42 122 12 7 4 
5 
6 

6 0.88 

DAT1209 
DAT12Ö9 

6499 77 44 121 
123 

12 7 
7 

6 0.88 

6500 79 44 121 12 6 0.89 0.89 
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Appendix S:Thermal and Life Test #tO (Test Period # 9) 

Devices Upset | File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT1209 6501 75 44 119 12 7 7 6 0.90 
DAT1209 6502 78 44 122 12 7 8 6 0.91 
DAT1209 6503 78 44 122 12 7 9 6 0.91 
DAT1209 6504 74 46 120 12 7 10 6 0.91 
DAT1209 6505 75 47 122 12 7 11 6 0.91 
DAT1209 6506 75 44 119 12 7 12 6 0.91 
DAT1209 6507 77 43 120 12 7 13 6 0.91 
DAT1209 6508 75 46 121 12 7 14 6 0.91 
DAT1209 6509 79 42 121 12 7 15 6 0.90 
DAT1209 6510 76 44 120 121 12 7 16 6 0.91 0.91 
DAT1209 6511 77 47 124 12 7 17 6 0.92 
DAT1209 6512 78 45 123 12 7 18 6 0.90 
DAT1209 6513 77 47 124 12 7 19 6 0.91 
DAT1209 6514 76 48 124 12 7 20 6 0.90 
DAT1209 6515 76 49 125 12 7 21 6 0.90 
DAT1209 6516 75 45 120 12 7 22 6 0.90 
DAT1209 6517 79 48 127 12 7 23 6 0.91 
DAT1209 6518 78 48 126 12 8 0 6 0.91 
DAT1209 6519 79 45 124 12 8 1 6 0.91 
DAT1209 6520 79 49 128 125 12 8 2 6 0.91 0.91 
DAT1209 6521 79 45 124 12 8 3 6 0.90 
DAT1209 6522 79 48 127 12 8 4 6 0.91 
DAT1209 6523 77 45 122 12 8 5 6 0.89 
DAT1209 6524 78 44 122 12 8 6 6 0.91 
DAT1209 6525 76 47 123 12 8 7 6 0.91 
DAT1209 6526 74 46 120 12 8 8 6 0.90 
DAT1209 6527 74 46 120 12 8 9 6 0.91 
DAT1209 6528 77 46 123 12 8 10 6 0.91 
DAT1209 6529 76 47 123 12 8 11 6 0.91 
DAT1209 6530 77 48 125 123 12 8 12 6 0.91 0.91 
DAT1209 6531 76 42 118 12 8 13 6 0.90 
DAT1209 6532 80 48 128 12 8 14 6 0.91 
DAT1209 6533 77 48 125 12 8 15 6 0.91 
DAT1209 6534 76 46 122 12 8 16 6 0.90 
DAT1209 6535 77 48 125 12 8 17 6 0.92 
DAT1209 6536 78 49 127 12 8 18 6 0.92 
DAT1209 6537 76 49 125 12 8 19 6 0.92 
DAT1209 6538 79 48 127 12 8 20 6 0.93 
DAT1209 6539 78 45 123 12 8 21 6 0.91 
DAT1209 6540 77 49 126 125 12 8 22 6 0.93 0.92 
DAT1209 6541 78 47 125 12 8 23 6 0.93 
DAT1209 6542 77 49 126 12 9 0 6 0.93 
DAT1209 6543 76 44 120 12 9 1 6 0.92   
DAT1209 6544 79 47 

""' 45 
126 12 9 2 6 0.92 

DAT1209 6545 78 123 12 9 3 6 0.93 
DAT1209 6546 76 46 122 12 9 4 6 0.93 

  
 .. 

DAT1209 6547 77 48 
48 

125 12 9 5 6 0.93 
DAT1209 6548 

6549 
6550 

76 124 12 9 6 6 0.93 

  DAT1209 77 
76 

44 
48 

121 12 9 
9 

7 
8 

6 
6 

0.93 
DAT1209 124 124 12 0.93 0.93 | 
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Appendix S:Thermal and Life Test #10 (Test Period # 9) 

Devices Upset | File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT1209 6551 78 46 124 12 9 9 6 0.92 

DAT1209 6552 75 47 122 12 9 10 6 0.91 

DAT1213 6553 75 40 115 12 9 13 34 0.06 4 Min 

DAT1213 6554 82 51 133 12 9 14 39 0.94 

DAT1213 6555 78 50 128 12 9 15 39 0.94 

DAT1213 6556 78 50 128 12 9 16 39 0.94 

DAT1213 6557 79 49 128 12 9 17 39 0.93 

DAT1213 6558 79 49 128 12 9 18 39 0.92 

DAT1213 6559 76 46 122 12 9 19 39 0.92 

DAT1213 6560 78 49 127 126 12 9 20 39 0.92 0.83 

DAT1213 6561 78 49 127 12 9 21 39 0.92 

DAT1213 6562 76 47 123 12 9 22 39 0.93 

DAT1213 6563 79 47 126 12 9 23 39 0.92 

DAT1213 6564 77 48 125 12 10 0 39 0.92 

DAT1213 6565 78 48 126 12 10 1 39 0.93 

DAT1213 6566 78 49 127 12 10 2 39 0.93 

DAT1213 6567 77 48 125 12 10 3 39 0.93 

DAT1213 6568 84 50 134 12 10 4 39 0.94 

DAT1213 6569 77 49 126 12 10 5 39 0.93 

DAT1213 6570 78 48 126 127 12 10 6 39 0.93 0.93 

DAT1213 6571 80 52 132 12 10 7 39 0.93 

DAT1213 6572 78 48 126 12 10 8 39 0.94 

DAT1213 6573 77 49 126 12 10 9 39 0.94 

DAT1213 6574 79 49 128 12 10 10 39 0.93 

DAT1213 6575 77 50 127 12 10 11 39 0.93 

DAT1213 6576 78 49 127 12 10 12 39 0.93 

DAT1213 6577 78 50 128 12 10 13 39 0.94 

DAT1213 6578 76 51 127 12 10 14 39 0.94 

DAT1213 6579 77 49 126 12 10 15 39 0.93 

DAT1213 6580 77 49 126 127 12 10 16 39 0.92 0.93 

DAT1213 6581 76 49 125 12 10 17 39 0.92 

DAT1213 6582 77 48 125 12 10 18 39 0.91 

DAT1213 6583 80 49 129 12 10 19 39 0.92 

DAT1213 6584 76 48 124 12 10 20 39 0.92 

DAT1213 6585 77 45 122 12 10 21 39 0.92 

DAT1213 6586 76 45 121 12 10 22 39 0.91 

DAT1213 6587 77 45 122 12 10 23 39 0.90 

DAT1213 6588 76 46 122 12 11 0 39 0.90 

DAT1213 6589 76 44 120 12 11 1 39 0.90 

DAT1213 6590 77 46 
43 
43 

123 123 12 11 2 39 0.90 0.91 

  DAT1213 6591 76 119 12 11 3 39 0.90 

DAT1213 6592 77 120 12 11 4 39 0.91 

DAT1213 6593 76 47 123 12 11 5 39 0.92 

DAT1213 6594 79 47 
46 
51 
49 
49 
50 
49 

126 12 11 6 39 0.92 

DAT1213 6595 76 122 12 11 7 39 0.91 

DAT1213 6596 82 
77 

133 12 11 8 39 0.92 

. 

DAT1213 6597 126 12 11 9 39 0.92 

DAT1213 6598 76 125 12 11 10 39 0.91 

DAT1213 6599 76 
77 

126 12 
12 

11 11 39 0.92 

DAT1213 6600 126 125 11 12 39 0.93 0.92 
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Appendix S:Thermal and Life Test #10 (Test Period # 9) 

Devices Upset File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT1213 6601 78 49 127 12 11 13 39 0.93 
DAT1213 6602 82 50 132 12 11 14 39 0.94 
DAT1213 6603 79 48 127 12 11 15 39 0.93 
DAT1213 6604 77 50 127 12 11 16 39 0.93 
DAT1213 6605 77 45 122 12 11 17 39 0.92 
DAT1213 6606 79 49 128 12 11 18 39 0.93 
DAT1213 6607 75 46 121 12 11 19 39 0.92 
DAT1213 6608 75 49 124 12 11 20 39 0.93 
DAT1213 6609 79 46 125 12 11 21 39 0.92 
DAT1213 6610 78 45 123 126 12 11 22 39 0.92 0.93 
DAT1213 6611 78 47 125 12 11 23 39 0.92 
DAT1213 6612 79 47 126 12 12 0 39 0.92 
DAT1213 6613 77 47 124 12 12 1 39 0.92 
DAT1213 6614 78 45 123 12 12 2 39 0.91 
DAT1213 6615 76 46 122 12 12 3 39 0.91 
DAT1213 6616 76 48 124 12 12 4 39 0.91 
DAT1213 6617 77 47 124 12 12 5 39 0.92 
DAT1213 6618 76 45 121 12 12 6 39 0.92 
DAT1213 6619 76 49 125 12 12 7 39 0.92 
DAT1213 6620 77 49 126 124 12 12 8 39 0.93 0.92 
DAT1213 6621 79 50 129 12 12 9 39 0.92 
DAT1213 6622 79 49 128 12 12 10 39 0.92 
DAT1213 6623 77 48 125 12 12 11 39 0.93 
DAT1213 6624 75 50 125 12 12 12 39 0.93 
DAT1213 6625 79 49 128 12 12 13 39 0.93 
DAT1213 6626 77 48 125 12 12 14 39 0.93 
DAT1213 6627 76 51 127 12 12 15 39 0.92 
DAT1213 6628 77 48 125 12 12 16 39 0.92 
DAT1213 6629 78 45 123 12 12 17 39 0.92 
DAT1213 6630 75 51 126 126 12 12 18 39 0.92 0.92 
DAT1213 6631 79 47 126 12 12 19 39 0.92 
DAT1213 6632 77 48 125 12 12 20 39 0.92 
DAT1213 6633 77 49 126 12 12 21 39 0.93 
DAT1213 6634 76 47 123 12 12 22 39 0.92 
DAT1213 6635 75 47 122 12 12 23 39 0.92 
DAT1213 6636 80 3 83 12 13 0 39 0.91 
DAT1213 6637 78 45 123 12 13 1 39 0.91 
DAT1213 6638 79 48 127 12 13 2 39 0.92 
DAT1213 6639 77 45 122 12 13 3 39 0.92 
DAT1213 6640 76 44 120 120 12 13 4 39 0.91 0.92 
DAT1213 6641 80 42 122 12 13 5 39 0.91 
DAT1213 6642 77 50 127 12 13 6 39 0.91 
DAT1213 6643 77 48 125 12 13 7 39 0.92 
DAT1213 6644 79 47 126 12 13 8 

9 
39 0.92 

DAT1213 6645 77 47 124 12 13 39 0.92 
DAT1213 6646 78 46 124 12 13 10 19 0.61 

0 

— 

0 

  
0.76 

-- 0 
0 75 

S 12 



I, 

Appendix T: "Life" Reliability Test Data, Test #11 (Test Period #10) 

Devices Upset I I File size (Mb) 

Stored in: Test* Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT1216 6701 91 89 180 12 13 16 26 0.18 4 Min 

DAT1216 6702 97 93 190 12 13 17 28 2.5 

DAT1216 6703 97 94 191 12 13 18 28 2.5 

DAT1216 6704 97 96 193 12 13 19 28 2.8 

DAT1216 6705 97 95 192 12 13 20 28 2.7 

DAT1216 6706 94 94 188 12 13 21 28 2.6 

DAT1216 6707 94 95 189 12 13 22 28 2.1 

DAT1216 6708 95 95 190 12 13 23 28 2.7 

DAT1216 6709 96 94 190 12 14 0 28 2.7 

DAT1216 6710 96 95 191 189 12 14 1 28 2.7 2.66 

DAT1216 6711 98 97 195 12 14 2 28 2.7 

DAT1216 6712 96 96 192 12 14 3 28 2.6 

DAT1216 6713 95 95 190 12 14 4 28 2.7 

DAT1216 6714 95 95 190 12 14 5 28 2.7 

DAT1216 6715 96 95 191 12 14 6 28 2.7 

DAT1216 6716 96 97 193 12 14 7 28 2.7 

DAT1216 6717 97 95 192 12 14 8 28 2.6 

DAT1216 6718 95 94 189 12 14 9 28 2.6 

DAT1216 6719 97 95 192 12 14 10 28 2.6 

DAT1216 6720 97 96 193 192 12 14 11 28 2.7 2.66 

DAT1216 6721 95 96 191 12 14 12 28 2.7 

DAT1216 6722 97 94 191 12 14 13 28 2.7 

DAT1216 6723 95 95 190 12 14 14 28 2.6 

DAT1216 6724 96 96 192 12 14 15 28 2.7 

DAT1216 6725 95 96 191 12 14 16 28 2.7 

DAT1216 6726 96 96 192 12 14 17 28 2./ 

DAT1216 6727 97 96 193 12 14 18 28 2.7 

DAT1216 6728 95 94 189 12 14 19 28 2.7 

DAT1216 6729 96 96 192 12 14 20 28 2./ 

DAT1216 6730 94 94 188 191 12 14 21 28 2.7 2.69 

DAT1216 6731 95 97 192 12 14 22 28 2.7 

DAT1216 6732 94 95 189 12 14 23 28 2.7 

DAT1216 6733 97 95 192 12 15 0 28 2.7 

DAT1216 6734 95 95 190 12 15 1 28 2.7 

DAT1216 6735 96 95 191 12 15 2 28 2.6 

DAT1216 6736 95 95 190 12 15 3 28 2.6 

DAT1216 6737 96 95 191 12 15 4 28 2.6 

DAT1216 6738 95 95 190 12 15 5 28 2.7 

DAT1216 6739 94 95 189 12 15 6 28 2.7 

DAT1216 6740 95 95 190 190 12 15 7 28 2.7 2.67 

DAT1216 6741 96 96 192 12 15 8 28 27 

DAT1216 6742 95 94 189 12 15 9 28 2.6 

DAT1216 6743 97 96 193 12 15 10 28 2.1 

DAT1216 6744 96 96 192 12 15 11 28 2.7 

DAT1216 6745 95 97 192 12 15 12 28 2./ 

DAT1216 6746 95 95 190 12 15 13 28 2.7 . 
DAT1216 6747 96 96 192 12 15 14 28 2.7    
DAT1216 6748 94 94 188 12 15 15 28 2.7 

— — DAT1216 6749 95 96 191 12 15 16 28 2.7 

DAT1216 6750 95 96 191 191 12 15 17 28 2.1 2.69 
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Appendix T: "Life" Reliability Test Data, Tes*t #11 (Test Period #10) 

Devices Upset I File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT1216 6751 95 97 192 12 15 18 28 2.6 
DAT1216 6752 97 96 193 12 15 19 28 2.6 
DAT1216 6753 94 96 190 12 15 20 28 2.6 
DAT1216 6754 94 96 190 12 15 21 28 2.6 
DAT1216 6755 94 97 191 12 15 22 28 2.6 
DAT1216 6756 96 96 192 12 15 23 28 2.7 
DAT1216 6757 95 96 191 12 16 0 28 2.6 
DAT1216 6758 93 97 190 12 16 1 28 2.6 
DAT 1216 6759 94 96 190 12 16 2 28 2.6 
DAT1216 6760 94 95 189 191 12 16 3 28 2.6 2.61 
DAT1216 6761 94 96 190 12 16 4 28 2.6 
DAT1216 6762 96 96 192 12 16 5 28 2.6 
DAT1216 6763 96 95 191 12 16 6 28 2.6 
DAT1216 6764 94 96 190 12 16 7 28 2.6 
DAT1216 6765 94 95 189 12 16 8 28 2.6 
DAT1216 6766 95 95 190 12 16 9 28 2.6 
DAT1216 6767 94 95 189 12 16 10 28 2.6 
DAT1216 6768 95 96 191 12 16 11 28 2.6 
DAT1216 6769 94 95 189 12 16 12 28 2.6 
DAT1216 6770 93 96 189 190 12 16 13 28 2.6 2.6 
DAT1216 6771 92 94 186 12 16 14 7 0.16 
DAT1218 6772 89 92 181 12 16 16 17 0.18 4 Min 
DAT1218 6773 93 96 189 12 16 17 18 2.5 
DAT1218 6774 95 95 190 12 16 18 18 2.5 
DAT1218 6775 93 95 188 12 16 19 18 2.5 
DAT1218 6776 93 96 189 12 16 20 18 2.5 
DAT1218 6777 93 96 189 12 16 21 18 2.5 
DAT1218 6778 93 95 188 12 16 22 18 2.5 
DAT1218 6779 94 95 189 12 16 23 18 2.5 
DAT1218 6780 93 95 188 188 12 17 0 18 2.4 2.49 
DAT1218 6781 94 95 189 12 17 1 18 2.4 
DAT1218 6782 95 95 190 12 17 2 18 2.4 
DAT1218 6783 95 95 190 12 17 3 18 2.6 
DAT1218 6784 94 96 190 12 17 4 18 2.6 
DAT1218 6785 94 95 189 12 17 5 18 2.5 
DAT1218 6786 93 96 189 12 17 6 18 2.6 
DAT1218 6787 93 95 188 12 17 7 18 2.5 
DAT1218 6788 94 95 189 12 17 8 18 2.6 
DAT1218 6789 92 96 188 12 17 9 18 2.5 
DAT1218 6790 94 96 190 189 12 17 10 18 2.5 2.52 
DAT1218 6791 94 96 190 12 17 11 18 2.5 
DAT1218 6792 93 95 188 12 17 12 18 2.5 
DAT1218 6793 94 95 189 12 17 13 18 2.5 
DAT1218 6794 94 95 189 12 17 14 18 2.4 
DAT1218 6795 93 95 188 12 17 15 18 2.4 
DAT1218 6796 92 96 188 12 17 16 18 2.4 
DAT1218 6797 93 95 188 12 17 17 18 2.5 
DAT1218 6798 94 96 190 12 17 18 18 2.5 
DAT1218 6799 92 96 188 12 17 

17 
19 18 2.5 

DAT1218I 6800 92 95   I 187 189 12 20 | 18 2.4 2.46 
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Appendix T: "Life" Reliability Test Data, Test #11 (Test Period #10) 

Pile si7f»  Mtri 

Stored in: Test# 
D 

Bd#1 
evices 
Bd#2 

Upset 
Total Ave Date(96) Time full 

0 A 

ave part Notes 

DAT1218 
DAT1218 

6801 
6802 

92 
92 

9b 
95 

188 
187 12 

1/ 
17 22 18 2.4 

0 A 
DAT1218 
DAT1218 

6803 
6804 

93 
92 

94 
96 

187 
188 

12 
12 

17 
18 0 18 

1R 

2.4 
2 4 

DAT1218 
DAT1218 

6805 
6806 

92 
91 

94 
94 

186 
185 12 18 2 18 2.5 

DAT1218 6807 93 94 187 12 18 3 18 2.5 

DAT1218 6808 92 97 189 12 18 4 18 2.4 

DAT1218 
DAT1218 

6809 
6810 

92 
94 

96 
95 

188 
189 187 

12 
12 

18 
18 

5 
6 

18 
18 

2.5 
2.5 2.44 

DAT1218 
DAT1218 

6811 
6812 

93 
93 

97 
95 

190 
188 

12 
12 

18 
18 

7 
8 

18 
18 

2.b 
2.5 

DAT1218 
DAT1218 

6813 
6814 

93 
95 

95 
95 

188 
190 

12 
12 

18 
18 

9 
9 

18 
55 

2.5 
1.5 

DAT1220 
DAT1220 

6815 
6816 

87 
95 

89 
94 

176 
189 

12 
12 

18 
18 

11 
12 

51 
51 2.5 

0.17 4 Min 

DAT1220 6817 94 95 189 12 18 13 51 2.5 

DAT1220 6818 94 96 190 12 18 14 
1*> 

51 
51 

2.5 
25 DAT1220 

DAT1220 
6819 
6820 

91 
93 

95 
95 

186 
188 187 12 18 16 51 2.5 2.b 

DAT1220 6821 93 95 188 12 18 17 51 2.b 

DAT1220 6822 93 95 188 12 18 18 51 2.b 

DAT1220 
nATi??f) 

6823 
6824 

93 
92 

96 
95 

189 
187 

12 
12 

18 
18 

19 
20 

51 
51 

2.5 
2.5 

DAT1220 
DAT1220 

6825 
6826 

92 
91 

94 
97 

186 
188 

12 
12 

18 
18 

21 
22 

51 
51 

2.5 
2.5 

DAT1220 
DAT1220 

6827 
6828 

93 
91 

94 
95 

187 
186 

12 
12 

18 
19 

23 
0 

51 
51 

2.5 
2.4 
  

DAT1220 
DAT1220 

6829 
6830 

93 
91 

94 
95 

187 
186 187 

12 
12 

19 
19 
1Q 

1 
2 
3 

51 
51 
51 

2.5 
2.4 
24 

2.48 

DAT1220 
DAT1220 

6831 
6832 

91 
91 

94 
95 

185 
186 12 19 4 51 2.4 

DAT1220 6833 91 95 186 12 19 5 
e 

51 
R1 

2.5 
2 5 DAT1220 

DAT1220 
6834 
6835 

93 
93 

95 
95 

188 
188 12 19 7 51 2.5 

DAT1220 6836 93 95 188 12 19 8 51 2.5 

DAT1220 6837 94 95 189 12 19 9 51 2.b 

DAT1220 6838 93 95 188 12 19 10 51 2.5   

DAT1220 6839 93 95 188 12 19 11 51 2.5 — 

DAT1220 6840 93 95 188 187 12 19 12 51 2.b 2.48   
DAT1220 6841 93 96 189 12 19 13 51 2.b 

DAT1220 6842 94 96 190 12 19 14 51 2.5   
DAT1220 6843 93 95 188 12 19 15 51 2.b 

DAT1220 6844 93 94 187 12 19 16 51 2.5 .. .._     
DAT1220 6845 91 94 185 12 19 17 51 2.5 - 
DAT1220 6846 91 95 186 12 19 18 51 2.b   
DAT1220 6847 93 

92 
95 
95 

188 12 19 19 51 2.b .   . -        
DAT1220 6848 187 12 19 20 51 2.b — —  
DAT1220 6849 

6850 
95 
92 

95 
95 

190 
187 

12 19 21 51 2.b   —  - 
188 12 19 22 51 2.b 2.b 

DAT1220 
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Appendix T: "Life" Reliability Test Data, Test #11 (Test Period #10) 

Devices Upset | File size Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT1220 6851 93 96 189 12 19 23 51 2.5 
DAT1220 6852 92 95 187 12 20 0 51 2.5 
DAT1220 6853 92 95 187 12 20 1 51 2.4 
DAT1220 6854 93 95 188 12 20 2 51 2.4 
DAT1220 6855 94 95 189 12 20 3 51 2.4 
DAT1220 6856 92 94 186 12 20 4 51 2.4 
DAT1220 6857 93 95 188 12 20 5 51 2.5 
DAT1220 6858 96 95 191 12 20 6 51 2.4 
DAT1220 6859 93 95 188 12 20 7 51 2.5 
DAT1220 6860 94 95 189 188 12 20 8 51 2.5 2.45 
DAT1220 6861 93 95 188 12 20 9 51 2.4 
DAT1220 6862 93 95 188 12 20 10 51 2.5 
DAT1220 6863 92 94 186 12 20 11 51 2.5 
DAT1220 6864 93 96 189 12 20 12 51 2.1 
DAT1224 6865 89 90 179 12 20 15 28 0.17 4 Min 
DAT1224 6866 94 95 189 12 20 16 28 2.4 
DAT1224 6867 94 95 189 12 20 17 28 2.4 
DAT1224 6868 95 94 189 12 20 18 28 2.4 
DAT1224 6869 93 95 188 12 20 19 28 2.4 
DAT1224 6870 93 94 187 187 12 20 20 28 2.5 2.44 
DAT1224 6871 93 96 189 12 20 21 28 2.4 
DAT1224 6872 94 95 189 12 20 22 28 2.5 
DAT1224 6873 91 95 186 12 20 23 28 2.4 
DAT1224 6874 93 95 188 12 21 0 28 2.4 
DAT1224 6875 92 94 186 12 21 1 28 2.4 
DAT1224 6876 94 95 189 12 21 2 28 2.4 
DAT1224 6877 92 95 187 12 21 3 28 2.4 
DAT1224 6878 93 95 188 12 21 4 28 2.4 
DAT1224 6879 93 95 188 12 21 5 28 2.4 
DAT1224 6880 93 95 188 188 12 21 6 28 2.4 2.66 
DAT1224 6881 94 95 189 12 21 7 28 2.4 
DAT1224 6882 92 94 186 12 21 8 28 2.4 
DAT1224 6883 94 94 188 12 21 9 28 2.4 
DAT1224 6884 93 95 188 12 21 10 28 2.4 
DAT1224 6885 92 95 187 12 21 11 28 2.4 
DAT1224 6886 91 95 186 12 21 12 28 2.4 
DAT1224 6887 93 95 188 12 21 13 28 2.5 
DAT1224 6888 93 94 187 12 21 14 28 2.4 
DAT1224 6889 93 96 189 12 21 15 28 2.4 
DAT1224 6890 93 95 188 188 12 21 16 28 2.4 2.41 
DAT1224 6891 93 95 188 12 21 17 28 2.4 
DAT1224 6892 92 94 186 12 21 18 28 2.4 
DAT1224 6893 93 95 188 12 21 19 28 2.5 
DAT1224 6894 92 95 187 12 21 20 28 2.5 
DAT1224 6895 93 94 187 12 21 21 28 2.4 
DAT1224 6896 92 95 187 12 21 22 28 2.4 
DAT1224 6897 93 96 189 12 21 23 28 2.4   
DAT1224 6898 

6899 
94 96 190 12 22 0 28 2.4   

DAT1224 91 95 186 
186 

12 22 1 
2 

28 2.5 
DAT1224 6900 91 95 187 12 22 28 2.4 2.43 
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Appendix T: "Life" Reliability Test Data, Test #11 (Test Period #10) 

Devices Upset File size Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT1224 6901 93 95 188 12 22 3 28 2.5 
DAT1224 6902^ 94 95 189 12 22 4 28 2.5 
DAT1224 6903 92 95 187 12 22 5 28 2.5 
DAT1224 6904 93 95 188 12 22 6 28 2.5 
DAT1224 6905 91 95 186 12 22 7 28 2.5 
DAT1224 6906 94 94 188 12 22 8 28 2.5 
DAT1224 6907 92 95 187 12 22 9 28 2.5 
DAT1224 6908 94 96 190 12 22 10 28 2.5 
DAT1224 6909 92 96 188 12 22 11 28 2.4 
DAT1224 6910 93 94 187 188 12 22 12 28 2.4 2.48 

DAT1224 6911 92 95 187 12 22 13 28 2.5 
DAT1224 6912 92 94 186 12 22 14 28 2.4 
DAT1224 6913 93 94 187 12 22 15 28 2.4 
DAT1224 6914 92 95 187 12 22 16 28 2.5 
DAT1224 6915 93 96 189 12 22 17 28 2.5 
DAT1224 6916 93 95 188 12 22 18 28 2.5 
DAT1224 6917 91 95 186 12 22 19 28 2.5 
DAT1224 6918 93 95 188 12 22 20 28 2.5 
DAT1224 6919 93 94 187 12 22 21 28 2.5 
DAT1224 6920 93 94 187 187 12 22 22 28 2.5 2.48 

DAT1224 6921 92 95 187 12 22 23 28 2.5 
DAT1224 6922 93 94 187 12 23 0 28 2.5 
DAT1224 6923 92 94 186 12 23 1 28 2.4 
DAT1224 6924 93 95 188 12 23 2 28 2.4 
DAT1224 6925 94 94 188 12 23 3 28 2.4 
DAT1224 6926 91 95 186 12 23 4 28 2.4 
DAT1224 6927 92 95 187 12 23 5 28 2.4 
DAT1224 6928 92 95 187 12 23 6 28 2.4 
DAT1224 6929 95 95 190 12 23 7 28 2.5 
DAT1224 6930 93 95 188 187 12 23 8 28 2.5 2.44 

DAT1224 6931 92 95 187 12 23 9 28 2.5 
DAT1224 6932 93 94 187 12 23 10 28 2.5 
DAT1224 6933 93 94 187 12 23 11 28 2.4 
DAT1224 6934 94 95 189 12 23 12 28 2.4 

2.5 DAT1224 6935 93 95 188 12 23 13 28 
DAT1224 6936 93 95 188 12 23 14 28 2.4 
DAT1224 6937 92 95 187 12 23 15 28 2.4 
DAT1224 6938 92 95 187 12 23 16 28 2.5 
DAT1224 6939 94 96 190 12 23 17 28 2.4 
DAT1224 6940 93 95 188 188 12 23 18 28 2.4 2.44 

DAT1224 6941 94 94 188 12 23 19 28 2.4 
2~4 DAT1224 6942 94 95 189 12 23 20 28 

DAT1224 
DAT1224 

6943 93 96 189 12 23 21 28 2.4 
2.4 6944 92 95 187 12 23 22 28 

DAT1224 
DAT1224 

6945 94 94 188 12 23 23 28 2.4 
"2.4 
2.4 
2.4 
2.4 
2.4 

6946 92 95 187 12 24 0 28 
DAT1224 
DÄT1224 
DAT1224 
DAT1224 

6947 92 95 187 12 24 1 28 
6948 92 94 186 12 24 2 28 
6949 91 93 184 12 24 3 28 

28 6950 93 95 188 187 12 24 4 2.4 
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Appendix T: "Life" Reliability Test Data, Test #11 (Test Period #10) 

Devices Upset I File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT1224 6951 94 95 189 12 24 5 28 2.4 
DAT1224 6952 93 94 187 12 24 6 28 2.4 
DAT1224 6953 91 96 187 12 24 7 28 2.4 
DAT1224 6954 93 95 188 12 24 8 28 2.4 
DAT1224 6955 91 94 185 12 24 9 28 2.4 
DAT1224 6956 94 95 189 12 24 10 28 2.4 
DAT1224 6957 91 94 185 12 24 11 15 1.8 
DAT1227 6958 92 92 184 12 24 13 22 0.16 4 Min 
DAT1227 6959 99 96 195 12 24 14 22 2.4 Vmon=5.4 
DAT1227 6960 99 96 195 188 12 24 15 22 2.4 2.4 
DAT1227 6961 98 96 194 12 24 16 22 2.4 
DAT1227 6962 98 95 193 12 24 17 22 2.3 
DAT1227 6963 98 96 194 12 24 18 22 2.3 
DAT1227 6964 98 96 194 12 24 19 22 2.4 
DAT1227 6965 99 97 196 12 24 20 22 2.4 
DAT1227 6966 96 96 192 12 24 21 22 2.4 
DAT1227 6967 99 97 196 12 24 22 22 2.4 
DAT1227 6968 99 96 195 12 24 23 22 2.4 
DAT1227 6969 98 96 194 12 25 0 22 2.4 
DAT1227 6970 98 96 194 194 12 25 1 22 2.4 2.38 
DAT1227 6971 99 97 196 12 25 2 22 2.4 
DAT1227 6972 99 96 195 12 25 3 22 2.4 
DAT1227 6973 99 97 196 12 25 4 22 2.4 
DAT1227 6974 99 96 195 12 25 5 22 2.4 
DAT1227 6975 98 96 194 12 25 6 22 2.4 
DAT1227 6976 98 96 194 12 25 7 22 2.4 
DAT1227 6977 98 95 193 12 25 8 22 2.4 
DAT1227 6978 99 97 196 12 25 9 22 2.4 
DAT1227 6979 98 97 195 12 25 10 22 2.5 
DAT1227 6980 99 97 196 195 12 25 11 22 2.5 2.42 
DAT1227 6981 99 

98 
95 194 12 25 12 22 2.5 

—    

DAT1227 6982 97 195 12 25 13 22 2.5 
DAT1227 6983 99 

99 
99 
99 

97 196 12 25 14 22 2.5 
DAT1227 6984 96 195 12 25 15 22 2.5 
DAT1227 6985 97 196 12 25 16 22 2.5 
DAT1227 6986 96 195 12 25 17 22 2.5 
DAT1227 6987 99 

99 
96 195 12 25 18 22 2.5 

DAT1227 6988 97 196 12 25 19 22 2.5 
DAT1227 6989 99 98 197 12 25 20 22 2.4 
DAT1227 6990 97 

98" 
99~ 
99 
99 
99 
99 
99 
98 
99 

96 193 195 12 25 21 22 2.4 2.48 
DAT1227 6991 98 196 12 25 22 22 2.4 
DAT1227 6992 96 195 12 25 23 22 2.4 
DAT1227 6993 97 196 12 26 0 22 2.4 
DAT1227 6994 96 195 12 26 1 22 2.4 
DAT1227 6995 96 195 12 26 2 22 2.4 
DAT1227 6996 96 195 12 26 3 22 2.4 
DAT1227 u 6997 96 195 12 26 4 22 2.4 
DAT1227 6998 97 

96 
195 12 26 5 22 2.4 

DAT1227 6999 195 12 26 6 22 2.4 
DAT1227 7000 99 97 196 195 12 26 7 22 2.4 2.4 
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Appendix T: "Life" Reliability Test Data, Test #11 (Test Period #10) 

Devices Upset | File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT1227 7001 99 96 195 12 26 8 22 2.4 

DAT1227 7002 98 97 195 12 26 9 22 2.4 

DAT1227 7003 98 97 195 12 26 10 22 2.4 

DAT1227 7004 99 96 195 12 26 11 22 2.4 

DAT1227 7005 100 96 196 12 26 12 22 2.4 

DAT1227 7006 99 98 197 12 26 13 22 2.4 

DAT1227 7007 96 97 193 12 26 14 22 2.4 

DAT1227 7008 99 97 196 12 26 15 22 2.4 

DAT1227 7009 98 97 195 12 26 16 22 2.4 

DAT1227 7010 99 97 196 195 12 26 17 22 2.4 2.4 

DAT1227 7011 98 96 194 12 26 18 22 2.4 

DAT1227 7012 99 96 195 12 26 19 22 2.4 

DAT1227 7013 98 96 194 12 26 20 22 2.3 

DAT1227 7014 99 97 196 12 26 21 22 2.4 

DAT1227 7015 99 96 195 12 26 22 22 2.3 

DAT1227 7016 100 97 197 12 26 23 22 2.4 

DAT1227 7017 98 97 195 12 27 0 22 2.4 

DAT1227 7018 100 100 200 12 27 1 22 4.9 

DAT1230 7019 92 93 185 12 28 22 24 0.16 4 Min 

DAT1230 7020 98 96 194 195 12 28 23 24 2.5 2.67 

DAT1230 7021 99 98 197 12 29 0 24 2.5 

DAT1230 7022 99 97 196 12 29 1 24 2.5 

DAT1230 7023 99 98 197 12 29 2 24 2.6 

DAT1230 7024 99 97 196 12 29 3 24 2.5 

DAT1230 7025 99 97 196 12 29 4 24 2.6 

DAT1230 7026 99 97 196 12 29 5 24 2.6 

DAT1230 7027 98 98 196 12 29 6 24 2.5 

DAT1230 7028 97 95 192 12 29 7 24 2.6 

DAT1230 7029 97 96 193 12 29 8 24 2.5 

DAT1230 7030 99 97 196 196 12 29 9 24 2.6 2.55 

DAT1230 7031 98 97 195 12 29 10 24 2.5 

DAT1230 7032 99 97 196 12 29 11 24 2.5 

DAT1230 7033 99 97 196 12 29 12 24 2.5 

DAT1230 7034 98 97 195 12 29 13 24 2.6 

DAT1230 7035 99 97 196 12 29 14 24 2.5 

DAT1230 7036 98 98 196 12 29 15 24 2.6 

DAT1230 7037 97 96 193 12 29 16 24 2.5 

DAT1230 7038 98 96 194 12 29 17 24 2.6 

DAT1230 7039 99 98 197 12 29 18 24 2.5 

DAT1230 7040 99 95 194 195 12 29 19 24 
24 
24 
24 

2.4 2.52 

DAT1230 7041 99 97 196 12 29 20 2.5I 
DAT1230 7042 98 96 194 12 29 21 2.5 

" 2.6 DAT1230 7043 97 97 194 12 29 22 

DAT1230 7044 99 97 196 12 29 23 24 2.5 

DAT1230 7045 99 97 196 12 30 0 24 2.5 

DAT1230 7046 98 96 194 12 30 1 24 
24 
24" 
24 
24 

2.5 

DAT1230 
DÄT1230 
DAT1230 
DAT123Ö 

7047 99 96 195 12 30 2 2.5 
i'.G 
2.6 
2^5 

7048 98 96 194 12 30 3 
4 7049 98 96 194 12 30 

7050 98 97 195 195 12 30 5 2.53 
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Appendix T: "Life" Reliability Test Data, Test #11 (Test Period #10) 

Devices Upset I File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT1230 7051 99 96 195 12 30 6 24 2.6 
DAT1230 7052 99 97 196 12 30 7 24 2.6 
DAT1230 7053 99 97 196 12 30 8 24 2.6 
DAT1230 7054 98 96 194 12 30 9 24 2.6 
DAT1230 7055 98 96 194 12 30 10 24- 2.5 
DAT1230 7056 99 96 195 12 30 11 24 2.5 
DAT1230 7057 97 98 195 12 30 12 24 2.6 
DAT1230 7058 99 96 195 12 30 13 24 2.5 
DAT1230 7059 99 97 196 12 30 14 24 2.5 
DAT1230 7060 98 95 193 195 12 30 15 24 2.5 2.55 
DAT1230 7061 99 98 197 12 30 16 24 2.5 
DAT1230 7062 99 97 196 12 30 17 24 2.6 
DAT1230 7063 99 97 196 12 30 18 24 2.6 
DAT1230 7064 99 98 197 12 30 19 24 2.6 
DAT1230 7065 100 97 197 12 30 20 24 2.6 
DAT1230 7066 98 97 195 12 30 21 24 2.6 
DAT0101 7067 99 96 195 12 30 22 24 2.5 
DAT0101 7068 99 98 197 12 30 23 24 2.6 
DAT0101 7069 98 97 195 12 31 0 24 2.6 
DAT0101 7070 97 95 192 196 12 31 1 24 2.6 2.58 
DAT0101 7071 99 95 194 12 31 2 24 2.5 
DAT0101 7072 96 96 192 12 31 3 24 2.5 
DAT0101 7073 98 96 194 12 31 4 24 2.5 
DAT0101 7074 98 97 195 12 31 5 24 2.5 
DAT0101 7075 99 97 196 12 31 6 24 2.5 
DAT0101 7076 98 96 194 12 31 7 24 2.5 
DAT0101 7077 98 98 196 12 31 8 24 2.5 
DAT0101 7078 99 96 195 12 31 9 24 2.5 
DAT0101 7079 99 97 196 12 31 10 24 2.5 
DAT0101 7080 99 96 195 195 12 31 11 24 2.5 2.5 
DAT0101 7081 99 97 196 12 31 12 24 2.5 
DAT0101 7082 98 96 194 12 31 13 24 2.5 
DAT0101 7083 99 97 196 12 31 14 24 2.5 
DAT0101 7084 97 97 194 12 31 15 24 2.6 
DAT0101 7085 99 97 196 12 31 16 24 2.5 
DAT0101 7086 98 97 195 12 31 17 24 2.5 
DAT0101 7087 99 97 196 12 31 18 24 2.5 
DAT0101 7088 99 96 195 12 31 19 24 2.5 
DAT0101 7089 98 97 195 12 31 20 24 2.5 
DAT0101 7090 99 97 196 195 12 31 21 24 2.5 2.51 
DAT0101 7091 99 97 196   12 31 22 24 2.5 
DAT0101 7092 98 96 194 12 31 23 24 2.5 
DAT0101 7093 99 96 195 1 1 0 24 2.5 
DAT0101 7094 97 96 193 1 1 1 24 2.5 
DAT0101 7095 98 97 195 1 1 2 24 2.5 
DAT0101 7096 98 96 194 

196 
194 
196 
194 195 

1 1 3 24 2.4 
DAT0101 7097 99 97 1 1 4 24 2.5 
DAT0101 7098 98 96 

97 
96 

1 1 5 24 2.5 
DAT0101 7099 99 1 1 6 24 2.5 
DAT0101 7100 98 1 1 7 24 2.5 2.49 
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Appendix T: "Life" Reliability Test Data, Test #11 (Test Period #10) 

Devices Upset | File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0101 7101 98 98 196 8 24 2.4 

DAT0101 7102 98 96 194 9 24 2.5 

DAT0101 7103 98 97 195 10 24 2.5 

DAT0101 7104 99 96 195 11 24 2.5 

DAT0101 7105 98 96 194 12 24 2.5 

DAT0101 7106 98 97 195 13 24 2.5 

DAT0101 7107 99 95 194 14 24 2.5 

DAT0101 7108 99 97 196 15 24 2.5 

DAT0101 7109 98 97 195 16 24 2.5 

DAT0101 7110 98 96 194 195 17 24 2.5 2.49 

DAT0101 7111 99 97 196 18 24 2.5 

DAT0101 7112 97 97 194 19 24 2.5 

DAT0101 7113 99 98 197 20 24 2.5 

DAT0101 7114 99 97 196 21 24 2.5 

DAT0103 7115 89 92 181 22 56 0.17 4 Min 

DAT0103 7116 99 96 195 23 56 2.5 

DAT0103 7117 98 97 195 2 0 56 2.5 

DAT0103 7118 99 97 196 2 1 56 2.5 
DAT0103 7119 99 96 195 2 2 56 2.5 

DAT0103 7120 95 99 194 194 2 3 56 2.6 2.51 

DAT0103 7121 99 96 195 2 4 56 2.5 

DAT0103 7122 99 96 195 2 5 56 2.6 

DAT0103 7123 99 96 195 2 6 56 2.5 

DAT0103 7124 98 95 193 2 7 56 2.6 

DAT0103 7125 98 96 194 2 8 56 2.5 

DAT0103 7126 98 97 195 2 9 56 2.5 

DAT0103 7127 99 96 195 2 10 56 2.5 

DAT0103 7128 99 98 197 2 11 56 2.5 

DAT0103 7129 99 96 195 2 12 56 2.5 

DAT0103 7130 99 96 195 195 2 13 56 2.5 2.52 

DAT0103 7131 99 94 193 2 14 56 2.5 

DAT0103 7132 99 97 196 2 15 56 2.5 

DAT0103 7133 99 95 194 2 16 56 2.5 

DAT0103 7134 99 97 196 2 17 56 2.5 
DAT0103 7135 98 96 194 2 18 56 2.6 

DAT0103 7136 99 97 196 2 19 56 2.5 

DAT0103 7137 99 97 196 2 20 56 2.6 

DAT0103 7138 99 97 196 2 21 56 2.6 

DAT0103 7139 99 96 195 2 22 56 2.6 

DAT0103 7140 100 96 196 195 2 23 56 2.6 2.55 

DAT0103 7141 99 96 195 3 0 56 2.6 

DAT0103 7142 99 97 196 3 1 56 2.5 

DAT0103 7143 96 96 192 3 2 56 2.5 

DAT0103 7144 98 97 195 3 3 56 2.5 

DAT0103 7145 98 96 194 3 4 56 2.5 

DAT0103 7146 99 96 195 3 5 56 2.5 

— . 
DAT0103 7147 

7148' 
7149 
7150" 

99 
99 
97 
99 

96 195 3 6 56 2.5 
2.5 
  

DAT0103 96 195 

 ' 

3 7 56 
- - - ■■ - — 

DAT0103 
DAT0103 

95 192 
l94 

3 8 56 2.5 
96 195 3 9 I 56 I 2.5 2.51 
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Appendix T: "Life" Reliability Test Data, Test #11 (Test Period #10) 

Devices Upset File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT0103 7151 98 97 195 3 10 56 2.5 
DAT0103 7152 97 95 192 3 11 56 2.5 
DAT0103 7153 99 97 196 3 12 56 2.5 
DATO103 7154 99 98 197 3 13 56 2.5 
DAT0103 7155 99 95 194 3 14 56 2.5 
DAT0103 7156 99 98 197 3 15 56 2.5 
DAT0103 7157 98 97 195 3 16 56 2.5 
DAT0103 7158 99 96 195 3 17 56 2.5 
DAT0103 7159 99 9C 195 3 18 56 2.5 
DAT0103 7160 99 96 195 195 3 19 56 2.5 2.5 
DAT0103 7161 99 96 195 3 20 56 2.5 
DAT0103 7162 99 95 194 3 21 45 1.9 
DAT0106 7163 93 92 185 3 23 19 0.17 4 Min 
DAT0106 7164 99 96 195 4 0 19 2.4 
DAT0106 7165 98 96 194 4 1 19 2.5 
DAT0106 7166 100 96 196 4 2 19 2.5 
DAT0106 7167 98 97 195 4 3 19 2.4 
DAT0106 7168 99 97 196 4 4 19 2.5 
DAT0106 7169 99 95 194 4 5 19 2.5 
DAT0106 7170 99 97 196 194 4 6 19 2.4 2.46 
DATO106 7171 99 97 196 4 7 19 2.5 
DAT0106 7172 100 97 197 4 8 19 2.5 
DATO106 7173 99 96 195 4 9 19 2.5 
DAT0106 7174 99 95 194 4 10 19 2.4 
DAT0106 7175 98 95 193 4 11 19 2.5 
DATO106 7176 99 96 195 4 12 19 2.5 
DATO106 7177 98 98 196 4 13 19 2.5 
DAT0106 7178 98 95 193 4 14 19 2.5 
DATO106 7179 99 97 196 4 15 19 2.5 
DAT0106 7180 99 96 195 195 4 16 19 2.5 2.49 
DAT0106 7181 96 96 192 4 17 19 2.5 
DAT0106 7182 99 97 196 4 18 19 2.5 
DAT0106 7183 99 96 195 4 19 19 2.5 
DAT0106 7184 99 97 196 4 20 19 2.5 
DATO106 7185 99 96 195 4 21 19 2.4 
DAT0106 7186 98 95 193 4 22 19 2.5 
DAT0106 7187 99 98 197 4 23 19 2.4 
DAT0106 7188 98 97 195 5 0 19 2.4 
DAT0106 7189 99 98 197 5 1 19 2.4 
DAT0106 7190 99 97 196 195 5 2 19 2.4 2.45 
DAT0106 7191 99 97 196 5 3 19 2.4 
DAT0106 7192 99 97 196 5 4 19 2.4 
DAT0106 7193 99 95 194 5 

5 
5 19 2.4 

DAT0106 7194 98 96 194 6 19 2.4 
DAT0106 7195 99 96 195 5 7 19 2.4 
DATO106 7196 99 97 196 

—-   - 

5 
5 
5 
5 
5 

8 19 2.4 
DAT0106 7197 99 95 194 9 

10 
19 2.4 

DAT0106 7198 98 97 195 19 2.4   
DAT0106 7199 99 96 195 11 19 2.4 
DAT0106 7200 99 98 197 195 12 19 2.5 2.41 | 
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Appendix T: "Life" Reliability Test Data, Test #11 (Test Period #10) 

Devices Upset I File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0106 7201 98 98 196 5 13 19 2.5 

DAT0106 7202 99 97 196 5 14 19 2.6 

DAT0106 7203 99 97 196 5 15 19 2.5 

DAT0106 7204 99 97 196 5 16 19 2.4 

DAT0106 7205 98 97 195 5 17 19 2.5 

DAT0106 7206 99 96 195 5 18 19 2.5 

DAT0106 7207 99 97 196 5 19 19 2.4 

DAT0106 7208 99 98 197 5 20 19 2.4 

DAT0106 7209 99 98 197 5 21 19 2.4 

DAT0106 7210 99 96 195 196 5 22 19 2.4 2.46 

DAT0106 7211 99 97 196 5 23 19 2.4 

DAT0106 7212 99 98 197 6 0 19 2.4 

DAT0106 7213 99 95 194 6 1 19 2.4 

DAT0106 7214 99 97 196 6 2 19 2.4 

DAT0106 7215 99 96 195 6 3 19 2.4 

DAT0106 7216 99 98 197 6 4 19 2.4 

DAT0106 7217 99 96 195 6 5 19 2.4 

DAT0106 7218 99 96 195 6 6 19 2.4 

DAT0106 7219 99 98 197 6 7 19 2.5 

DAT0106 7220 99 97 196 196 6 8 19 2.5 2.42 

DAT0106 7221 99 97 196 6 9 19 2.5 

DAT0106 7222 99 98 197 6 10 19 2.5 
DAT0106 7223 94 97 191 6 10 31 2.5 
DAT0108 7224 88 90 178 6 16 36 0.17 4 Min 

DAT0108 7225 91 93 184 6 17 36 2.5 

DAT0108 7226 90 93 183 6 18 36 2.4 

DAT0108 7227 91 92 183 6 19 36 2.5 

DAT0108 7228 91 92 183 6 20 36 2.5 
DAT0108 7229 91 93 184 6 21 36 2.5 
DAT0108 7230 90 92 182 186 6 22 36 2.4 2.48 

DAT0108 7231 90 92 182 6 23 36 2.5 
DAT0108 7232 90 94 184 7 0 36 2.4 ,  
DAT0108 7233 91 91 182 7 1 36 2.4 

DAT0108 7234 89 91 180 7 2 36 2.4 

DAT0108 7235 89 94 183 7 3 36 2.4 

DAT0108 7236 90 93 183 7 4 36 2.4 

DAT0108 7237 89 92 181 7 5 36 2.4 

DAT0108 7238 91 92 183 7 6 36 2.4 

DAT0108 7239 90 93 183 7 7 36 2.4 

DAT0108 7240 90 92 182 182 7 8 36 2.5 2.42 

DAT0108 7241 90 94 184 7 9 36 2.4 

DAT0108 7242 89 92 181 7 10 36 2.4 

DAT0108 7243 90 93 183 7 11 36 2.4 

DAT0108 7244 89 91 180 7 12 36 2.4 

DAT0108 7245 91 93 184 7 13 36 2.4 

DAT0108 7246 91 92 183 7 14 36 2.4 

DAT0108 7247 
" "7248 

90 93 183 7 15 36 2.4 

2.4 
  

DAT0108 89 92 181 
182 
180 182 

7 16 36 2.4 

DAT0108 7249 
7250 

89 
89" 

93 
91 

7 17 36 2.4 

DAT0108 7 18 36 2.4 
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Appendix T: "Life" Reliability Test Data, Test #11 (Test Period #10) 

Devices Upset | File size Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT0108 7251 90 92 182 7 19 36 2.4 
DAT0108 7252 89 93 182 7 20 36 2.4 
DAT0108 7253 90 91 181 7 21 36 2.4 
DAT0108 7254 90 92 182 7 22 36 2.4 
DAT0108 7255 90 93 183 7 23 36 2.4 
DAT0108 7256 89 93 182 8 0 36 2.4 
DAT0108 7257 91 91 182 8 1 36 2.4 
DAT0108 7258 91 92 183 8 2 36 2.4 
DAT0108 7259 90 90 180 8 3 36 2.4 
DAT0108 7260 91 91 182 182 8 4 36 2.4 2.4 
DAT0108 7261 90 90 180 8 5 36 2.4 
DAT0108 7262 91 91 182 8 6 36 2.5 
DAT0108 7263 90 90 180 8 7 36 2.4 
DAT0108 7264 91 92 183 8 8 36 2.5 
DAT0108 7265 91 89 180 8 9 36 2.5 
DAT0108 7266 90 89 179 8 10 10 1.3 
DAT0110 7267 87 85 172 8 14 11 2.4 0.16 4 Min 
DAT0110 7268 90 92 182 8 15 11 2.4 
DAT0110 7269 90 92 182 8 16 11 2.4 
DAT0110 7270 89 92 181 180 8 17 11 2.4 2.43 
DAT0110 7271 89 92 181 8 18 11 2.4 
DAT0110 7272 90 91 181 8 19 11 2.4 
DAT0110 7273 89 92 181 8 20 11 2.4 
DAT0110 7274 90 90 180 8 21 11 2.4 
DAT0110 7275 90 92 182 8 22 11 2.5 
DAT0110 7276 90 93 183 8 23 11 2.4 
DAT0110 7277 89 93 182 9 0 11 2.5 
DAT0110 7278 90 93 183 9 1 11 2.5 
DAT0110 7279 90 91 181 9 2 11 2.4 
DAT0110 7280 90 92 182 182 9 3 11 2.5 2.44 
DAT0110 7281 89 90 179 9 4 11 2.4 
DAT0110 7282 90 90 180 9 5 11 2.5 
DAT0110 7283 89 94 183 9 6 11 2.5 
DAT0110 7284 89 93 182 9 7 11 2.4 
DAT0110 7285 89 91 180 9 8 11 2.4 
DAT0110 7286 89 92 181 9 9 11 2.4 
DAT0110 7287 90 93 183 9 10 11 2.4 
DAT0110 7288 89 93 182 9 11 11 2.4 
DAT0110 7289 91 92 183 9 12 11 2.4 
DAT0110 7290 91 91 182 182 9 13 11 2.4 2.42 
DAT0110 7291 89 92 181 9 14 11 2.4 
DAT0110 7292 90 92 182 9 15 11 2.4 
DAT0110 7293 92 93 185 9 16 11 2.4 
DAT0110 7294 89 93 182 9 17 11 2.4 
DAT0110 7295 92 91 183 9 18 11 2.4 
DAT0110 7296 90 92 182 9 19 11 2.4 
DAT0110 7297 89 93 182 9 20 11 2.4 
DAT0110 7298 90 

89 
89 ~ 

92 182 9 21 11 2.4     
DAT0110 7299 91 180 9 22 11 2.4 
DAT0110 7300 92 181 182 9 23 11 2.4 2.4 
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Appendix T: "Life" Reliability Test Data, Test #11 (Test Period #10) 

Devices Upset | File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0110 7301 90 92 182 10 0 11 2.4 

DAT0110 7302 90 91 181 10 1 11 2.4 

DAT0110 7303 89 90 179 10 2 11 2.4 

DAT0110 7304 91 91 182 10 3 11 2.4 

DAT0110 7305 90 91 181 10 4 11 2.4 

DAT0110 7306 91 92 183 10 5 11 2.4 

DAT0110 7307 90 90 180 10 6 11 2.4 

DAT0110 7308 90 93 183 10 7 11 2.4 

DAT0110 7309 90 91 181 10 8 11 2.4 

DAT0110 7310 91 93 184 182 10 9 11 2.4 2.4 

DAT0110 7311 92 91 183 10 10 11 2.4 

DAT0110 7312 89 90 179 10 11 11 2.4 

DAT0110 7313 90 91 181 10 12 11 2.4 

DAT0110 7314 90 91 181 10 13 11 2.4 

DAT0110 7315 92 92 184 10 14 11 2.4 

DAT0110 7316 90 90 180 10 14 35 0.94 

DAT0111 7317 87 84 171 10 15 39 0.16 4 Min 

DAT0111 7318 89 91 180 10 16 39 2.4 

DAT0111 7319 90 91 181 10 17 39 2.4 

DAT0111 7320 90 90 180 180 10 18 39 2.4 2.4 

DAT0111 7321 89 92 181 10 19 39 2.4 

DAT0111 7322 89 91 180 10 20 39 2.4 

DAT0111 7323 89 91 180 10 21 39 2.3 

DAT0111 7324 89 92 181 10 22 39 2.4 

DAT0111 7325 89 93 182 10 23 39 2.4 

DAT0111 7326 89 91 180 11 0 39 2.3 

DAT0111 7327 89 92 181 11 1 39 2.3 

DAT0111 7328 89 92 181 11 2 39 2.4 

DAT0111 7329 89 92 181 11 3 39 2.4 

DAT0111 7330 89 89 178 181 11 4 39 2.4 2.37 

DAT0111 7331 91 92 183 11 5 39 2.4 ..... 
DAT0111 7332 89 92 181 11 6 39 2.4 

DAT0115 7333 87 85 172 13 10 58 0.16 4 Min 

DAT0115 7334 89 91 180 13 11 58 2.3 

DAT0115 7335 88 92 180 13 12 58 2.4 .._. 
DAT0115 7336 88 93 181 13 13 58 2.4 

DAT0115 7337 88 92 180 13 14 58 2.4 ... 
DAT0115 7338 89 90 179 13 15 58 2.4 .  .. 
DAT0115 7339 89 92 181 13 16 58 2.3 ..... 
DAT0115 7340 88 91 179 180 13 17 58 2.4 2.38 

DAT0115 7341 88 89 177 13 18 58 2.4   -- 
DAT0115 7342 89 91 180 13 19 58 2.4     
DAT0115 7343 89 90 179 13 20 58 2.3 .      . 
DAT0115 7344 88 92 180 13 21 58 2.3      
DAT0115 7345 89 91 180 13 22 58 2.3   
DAT0115 7346 

7347 
90 

"90 
" 89 " 

92" 
90 

91 
" 91 

90 
93 
92 

181 13 23 58 2.3 

  

-- 

DAT0115 181 14 0 58 2.3 

DAT0115 7348 
7349" 
7350 

179 14 
14~ 

1 58 2.3 

DAT0115 185 
182 

2 58 2.3 
2.32 DAT0115 180 14 3 58 2.3 
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Appendix T: "Life" Reliability Test Data, Test #11 (Test Period #10) 

Devices Upset I File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 
DAT0115 7351 90 92 182 14 4 58 2.3 
DAT0115 7352 88 88 176 14 5 58 2.3 
DAT0115 7353 90 91 181 14 6 58 2.3 
DAT0115 7354 89 90 179 14 7 58 2.3 
DAT0115 7355 89 90 179 14 8 58 2.3 
DAT0115 7356 89 90 179 14 9 58 2.3 
DAT0115 7357 90 91 181 14 10 58 2.3 
DAT0115 7358 91 92 183 14 11 58 2.3 
DAT0115 7359 88 89 177 14 12 58 2.3 
DAT0115 7360 90 89 179 180 14 13 58 2.3 2.3 
DAT0115 7361 90 90 180 14 14 58 2.4 
DAT0115 7362 89 88 177 14 15 58 2.4 
DAT0115 7363 89 89 178 14 16 58 2.3 
DAT0115 7364 88 87 175 14 17 58 2.3 
DAT0115 7365 89 88 177 14 18 58 2.3 
DAT0115 7366 89 88 177 14 19 58 2.3 
DAT0115 7367 89 90 179 14 20 58 2.3 
DAT0115 7368 88 87 175 14 21 58 2.3 
DAT0115 7369 89 89 178 14 22 58 2.3 
DAT0115 7370 90 89 179 178 14 23 58 2.3 2.32 
DAT0115 7371 90 87 177 15 0 58 2.3 
DAT0115 7372 89 90 179 15 1 58 2.3 
DAT0115 7373 89 89 178 15 2 58 2.3 
DAT0115 7374 89 89 178 15 3 58 2.3 
DAT0115 7375 88 88 176 15 4 58 2.3 
DAT0115 7376 88 90 178 15 5 58 2.3 
DAT0115 7377 89 89 178 15 6 58 2.3 
DAT0115 7378 88 91 179 15 7 58 2.3 
DAT0115 7379 88 90 178 15 8 58 2.3 
DAT0115 7380 88 90 178 178 15 9 58 2.3 2.3 
DAT0115 7381 91 90 181 

_. 

15 10 58 2.3 
DAT0115 7382 89 89 178 15 11 58 2.3 
DAT0116 7383 87 85 172 15 14 6 0.17 4 Min 
DAT0116 7384 91 87 178 15 15 6 2.4 
DAT0116 7385 90 88 178 15 16 6 2.4 
DAT0116 7386 88 93 181 15 17 6 2.4 
DAT0116 7387 89 90 179 

179 

178 | 

15 18 6 2.4 
DAT0116 7388 88 93 181 15 19 6 2.3 
DAT0116 7389 89 92 181 15 20 6 2.3 
DAT0116 7390 90 91 181 15 21 6 2.3 2.34 
DAT0116 7391 89 89 178 15 22 6 2.3 
DAT0116 7392 90 90 180 15 23 6 2.3 
DAT0116 7393 89 92 181 16 0 6 2.3 
DAT0116 7394 89 89 178 

—■- 

16 1 6 2.3 
DAT0116 7395 88 90 178 16 2 6 2.3 
DAT0116 7396 90 88 178 

178 
176 

16 3 6 2.3 
DAT0116 7397 90 88 1 16 4 6 2.3 
DAT0116 7398 88 88 16 5 6 2.3 
DAT0116 7399 88 89 177 

"179 
16 6 6 2.3 

DAT0116 7400 89 90 16 7 6 2.3 2.3 
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Appendix T: "Life" Reliability Test Data, Test #11 (Test Period #10) 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(96) Time full ave part Notes 

DAT0116 7401 89 90 179 16 8 6 2.3 

DAT0116 7402 90 91 181 16 9 6 2.3 

DAT0116 7403 90 92 182 16 10 6 2.3 

DAT0116 7404 88 91 179 16 11 6 2.3 

DAT0116 7405 89 92 181 16 12 6 2.3 

DAT0116 7406 90 89 179 16 13 6 2.3 

DAT0116 7407 89 89 178 16 14 6 2.3 

DAT0116 7408 88 92 180 16 15 6 2.3 

7409 0 
0 7410 0 180 2.3 

  

    - 

  
- --■ 

— ■-- 

  
    ....  ._   
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APPENDIX U: Sweep Reliability Test Data, Test # 12, (Test Period 11) 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(97) Time full ave part Notes 

DAT0120 7451 0 0 0 17 17 11 0.10 .7 to 2 GHz 

DAT0120 7452 0 0 0 17 18 11 0.10 0.25 rpm 

DAT0120 7453 0 0 0 17 19 11 0.10 1 sec sweep 

DAT0120 7454 0 0 0 17 20 11 0.10 140 W @ 8 GHz 

DAT0120 7455 0 0 0 17 21 11 0.10 30 W @18GHz 

DAT0120 7456 0 0 0 17 22 11 0.10 50 W ave 

DAT0120 7457 0 0 0 17 23 11 0.10 

DAT0120 7458 0 0 0 18 0 11 0.10 

DAT0120 7459 0 0 0 18 1 11 0.10 

DAT0120 7460 0 0 0 0 18 2 11 0.10 0.1 

DAT0120 7461 0 0 0 18 3 11 0.10 

DAT0120 7462 0 0 0 18 4 11 0.10 

DAT0120 7463 0 0 0 18 5 11 0.10 

DAT0120 7464 0 0 0 18 6 11 0.10 

DAT0120 7465 0 0 0 18 7 11 0.10 

DAT0120 7466 0 0 0 18 8 11 0.10 

DAT0120 7467 0 0 0 18 9 11 0.10 

DAT0120 7468 0 0 0 18 10 11 0.10 

DAT0120 7469 0 0 0 18 11 11 0.10 

DAT0120 7470 0 0 0 0 18 12 11 0.10 0.1 

DAT0120 7471 0 0 0 18 13 11 0.10 

DAT0120 7472 0 0 0 18 14 11 0.10 

DAT0120 7473 0 0 0 18 15 11 0.10 

DAT0120 7474 0 0 0 18 16 11 0.10 

DAT0120 7475 0 0 0 18 17 11 0.10 

DAT0120 7476 0 0 0 18 18 11 0.10 

DAT0120 7477 0 0 0 18 19 11 0.10 

DAT0120 7478 0 0 0 18 20 11 0.10 

DAT0120 7479 0 0 0 18 21 11 0.10 

DAT0120 7480 0 0 0 0 18 22 11 0.10 0.1 

DAT0120 7481 0 0 0 18 23 11 0.10 

DAT0120 7482 0 0 0 19 0 11 0.10 

DAT0120 7483 0 0 0 19 1 11 0.10 

DAT0120 7484 0 0 0 19 2 11 0.10 

DAT0120 7485 0 0 0 19 3 11 0.10 

DAT0120 7486 0 0 0 19 4 11 0.10 

DAT0120 7487 0 0 0 19 5 11 0.10 

DAT0120 7488 0 0 0 19 6 11 0.10 

DAT0120 7489 0 0 0 19 7 11 0.10 

DAT0120 7490 0 0 0 0 19 8 11 0.10 0.1 

DAT0120 7491 0 0 0 19 9 11 0.10 

DAT0120 7492 0 0 0 19 10 11 0.10 

DAT0120 7493 0 0 0 19 11 11 0.10 

DAT0120 7494 0 0 0 19 12 11 0.10 

DAT0120 7495 0 0 0 19 13 11 0.10 

DAT0120 7496 0 0 0 19 14 11 0.10 

DAT0120 7497 0 0 0 19 15 11 0.10 

DAT0120 7498 0 0 0 19 16 11 0.10 

DAT0120 7499 0 0 0 19 17 11 0.10 

|DAT0120 7500 0 0 0 0 19 18 11 0.10 0.1 
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APPENDIX U: Sweep Reliability Test Data, Test # 12, (Test Period 11) 

Devices Upset File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Tota Ave Date(97) Time full ave part Notes 
DAT0120 7501 0 0 0 1 19 19 11 0.10 
DAT0120 7502 0 0 0 1 19 20 11 0.10 
DAT0120 7503 0 0 0 1 19 21 11 0.10 
DAT0120 7504 0 0 0 1 19 22 11 0.10 
DAT0120 7505 0 0 0 1 19 23 11 0.10 
DAT0120 7506 0 0 0 1 20 0 11 0.10 
DAT0120 7507 0 0 0 1 20 1 11 0.10 
DAT0120 7508 0 0 0 1 20 2 11 0.10 
DAT0120 7509 0 0 0 1 20 3 11 0.10 
DAT0120 7510 0 0 0 0 1 20 4 11 0.10 0.1 
DAT0120 7511 0 0 0 1 20 5 11 0.10 
DAT0120 7512 0 0 0 1 20 6 11 0.10 
DAT0120 7513 0 0 0 1 20 7 11 0.10 
DAT0120 7514 0 0 0 1 20 8 11 0.10 
DAT0120 7515 0 0 0 1 20 9 11 0.10 
DAT0120 7516 0 0 0 1 20 9 41 0.5 
DAT0122 7517 0 0 0 1 20 10 55 0.10 0.5 rpm 
DAT0122 7518 0 0 0 1 20 11 55 0.10 3 sec sweep 
DAT0122 7519 0 0 0 1 20 12 55 0.10 
DAT0122 7520 0 0 0 0 1 20 13 55 0.10 0.1 
DAT0122 7521 0 0 0 1 20 14 55 0.10 
DAT0122 7522 0 0 0 1 20 15 55 0.10 
DAT0122 7523 0 0 0 1 20 16 55 0.10 
DAT0122 7524 0 0 0 1 20 17 55 0.10 
DAT0122 7525 0 0 0 1 20 18 55 0.10 
DAT0122 7526 0 0 0 1 20 19 55 0.10 
DAT0122 7527 0 0 0 1 20 20 55 0.10 
DAT0122 7528 0 0 0 1 20 21 55 0.10 
DAT0122 7529 0 0 0 1 20 22 55 0.10 
DAT0122 7530 0 0 0 0 1 20 23 55 0.10 0.1 
DAT0122 7531 0 0 0 1 21 0 55 0.10 
DAT0122 7532 0 0 0 1 21 1 55 0.10 
DAT0122 7533 0 0 0 1 21 2 55 0.10 
DAT0122 7534 0 0 0 1 21 3 55 0.10 
DAT0122 7535 0 0 0 1 21 4 55 0.10 
DAT0122 7536 0 0 0 1 21 5 55 0.10 
DAT0122 7537 0 0 0 1 21 6 55 0.10 
DAT0122 7538 0 0 0 1 21 7 55 0.10 
DAT0122 7539 0 0 0 1 21 8 55 0.10 
DAT0122 7540 0 0 0 0 1 21 9 55 0.10 0.1 
DAT0122 7541 0 0 0 1 21 10 55 0.10 
DAT0122 7542 0 0 0 1 21 11 55 0.10 
DAT0122 7543 0 0 0 1 21 12 55 0.10 
DAT0122 7544 0 0 0 1 21 13 55 0.10 
DAT0122 7545 0 0 0 1 21 14 55 0.10 
DAT0122 7546 0 0 0 1 21 15 55 0.10 
DAT0122 7547 0 0 0 1 21 16 55 0.10 
DAT0122 7548 0 0 0 1 21 17 55 0.10 
DAT0122 7549 0 0 0 1 21 18 55 0.10 
DAT0122 7550 0 0 0 0 1 21 19 55 0.10 0.1 
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APPENDIX U: Sweep Reliability Test Data, Test # 12, (Test Period 11) 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(97) Time full ave part Notes 

DAT0122 7551 0 0 0 21 20 55 0.1 

DAT0122 7552 0 0 0 21 21 55 0.10 

DAT0122 7553 0 0 0 21 22 55 0.10 

DAT0122 7554 0 0 0 21 23 55 0.10 

DAT0122 7555 0 0 0 22 0 55 0.10 

DAT0122 7556 0 0 0 22 1 55 0.10 

DAT0122 7557 0 0 0 22 2 55 0.10 

DAT0122 7558 0 0 0 22 3 55 0.10 

DAT0122 7559 0 0 c 22 4 55 0.10 

DAT0122 7560 0 0 0 0 22 5 55 0.10 0.1 

DAT0122 7561 0 0 0 22 6 55 0.10 

DAT0122 7562 0 0 0 22 7 55 0.10 

DAT0122 7563 0 0 0 22 8 55 0.10 

DAT0122 7564 0 0 0 22 9 55 0.10 

DAT0122 7565 0 0 0 22 10 55 0.10 

DAT0122 7566 0 0 0 22 10 58 0.04 

DAT0124 7567 0 0 0 22 12 15 0.10 1 rpm 

DAT0124 7568 0 0 0 22 13 15 0.10 0.1 sec sweep 

DAT0124 7569 0 0 0 22 14 15 0.10 

DAT0124 7570 0 0 0 0 22 15 15 0.10 0.1 

DAT0124 7571 0 0 0 22 16 15 0.10 

DAT0124 7572 0 0 0 22 17 15 0.10 
DAT0124 7573 0 0 0 22 18 15 0.10 
DAT0124 7574 0 0 0 22 19 15 0.10 
DAT0124 7575 0 0 0 22 20 15 0.10 

DAT0124 7576 0 0 0 22 21 15 0.10 

DAT0124 7577 0 0 0 22 22 15 0.10 

DAT0124 7578 0 0 0 22 23 15 0.10 

DAT0124 7579 0 0 0 23 0 15 0.10 
DAT0124 7580 0 0 0 0 23 1 15 0.10 0.1 
DAT0124 7581 0 0 0 23 2 15 0.10 
DAT0124 7582 0 0 0 23 3 15 0.10 
DAT0124 7583 0 0 0 23 4 15 0.10 
DAT0124 7584 0 0 0 23 5 15 0.10 
DAT0124 7585 0 0 0 23 6 15 0.10 
DAT0124 7586 0 0 0 23 7 15 0.10 
DAT0124 7587 0 0 0 23 8 15 0.10 
DAT0124 7588 0 0 0 23 9 15 0.10 
DAT0124 7589 0 0 0 23 10 15 0.10 

DAT0124 7590 0 0 0 0 23 11 15 0.10 0.1 

DAT0124 7591 0 0 0 23 12 15 0.10 

DAT0124 7592 0 0 0 23 13 15 0.10 

DAT0124 7593 0 0 0 23 14 15 0.10 

DAT0124 7594 0 0 0 23 15 15 0.10 

DAT0124 7595 0 0 0 23 16 15 0.10 

DAT0124 7596 0 0 0 23 17 15 0.10 

DAT0124 7597 0 0 0 23 18 15 0.10 
DAT0124 7598 0 0 0 23 19 15 0.10 
DAT0124 7599 0 0 0 23 20 15 0.10 
DAT0124 7600 0 0 0 0 23 21 15 0.10 0.1 
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APPENDIX U: Sweep Reliability Test Data, Test # 12, (Test Period 11) 

Devices Upset File size (Mb) 
Stored in: Test* Bd#1 Bd#2 Tota Ave Date(97) Time full ave part Notes 
DAT0124 7601 0 0 0 1 23 22 15 0.10 
DAT0124 7602 0 0 0 1 23 23 15 0.10 
DAT0124 7603 0 0 0 1 24 0 15 0.10 
DAT0124 7604 0 0 0 1 24 1 15 0.10 
DAT0124 7605 0 0 0 1 24 2 15 0.10 
DAT0124 7606 0 0 0 1 24 3 15 0.10 
DAT0124 7607 0 0 0 1 24 4 15 0.10 
DAT0124 7608 0 0 0 1 24 5 15 0.10 
DAT0124 7S09 0 0 0 1 24 6 15 0.10 
DAT0124 7610 0 0 0 0 1 24 7 15 0.10 0.1 
DAT0124 7611 0 0 0 1 24 8 15 0.10 
DAT0124 7612 0 0 0 1 24 9 15 0.10 
DAT0124 7613 0 0 0 1 24 10 15 0.10 
DAT0124 7614 0 0 0 1 24 11 15 0.10 
DAT0124 7615 0 0 0 1 24 12 15 0.10 
DAT0124 7616 0 0 0 1 24 13 15 0.10 
DAT0124 7617 0 0 0 1 24 14 15 0.10 
DAT0124 7618 0 0 0 1 24 15 11 0.9 
DAT0127 7619 59 35 94 1 24 17 1 0.26 4 to 8 GHz 
DAT0127 7620 59 39 98 19 1 24 18 1 0.26 0.14 1/4 rpm 
DAT0127 7621 58 34 92 1 24 19 1 0.26 10 sec sweep 
DAT0127 7622 58 36 94 1 24 20 1 0.26 300W @ 4 GHz 
DAT0127 7623 57 36 93 1 24 21 1 0.25 50 W @ 8 GHz 
DAT0127 7624 61 39 100 1 24 22 1 0.25 150 W average 
DAT0127 7625 60 38 98 1 24 23 1 0.25 
DAT0127 7626 54 32 86 1 25 0 1 0.21 
DAT0127 7627 0 0 0 1 25 1 1 0.10 RF pwr amp off 
DAT0127 7628 0 0 0 1 25 2 1 0.10 •i 

DAT0127 7629 0 0 0 1 25 3 1 0.10 
M 

DAT0127 7630 0 0 0 56 1 25 4 1 0.10 0.19 
M 

DAT0127 7631 0 0 0 1 25 5 1 0.10 n 

DAT0127 7632 0 0 0 1 25 6 1 0.10 H 

DAT0127 7633 0 0 0 1 25 7 1 0.10 " 
DAT0127 7634 0 0 0 1 25 8 1 0.10 II 

DAT0127 7635 0 0 0 1 25 9 1 0.10 M 

DAT0127 7636 0 0 0 1 25 10 1 0.10 " 
DAT0127 7637 0 0 0 1 25 11 1 0.10 N 

DAT0127 7638 0 0 0 1 25 12 1 0.10 M 

DAT0127 7639 0 0 0 1 25 13 1 0.10 N 

DAT0127 7640 0 0 0 0 1 25 14 1 0.10 0.1 H 

DAT0127 7641 0 0 0 1 25 15 1 0.10 M 

DAT0127 7642 0 0 0 1 25 16 1 0.10 M 

DAT0127 7643 0 0 0 1 25 17 1 0.10 N 

DAT0127 7644 0 0 0 1 25 18 1 0.10 M 

DAT0127 7645 0 0 0 1 25 19 1 0.10 M 

DAT0127 7646 0 0 0 1 25 20 1 0.10 M 

DAT0127 7647 0 0 0 1 25 21 1 0.10 
M 

DAT0127 7648 0 0 0 1 25 22 1 0.10 " 
DAT0127 7649 0 0 0 1 25 23 1 0.10 " 
DAT0127 7650 0 0 0 0 1 26 0 1 0.10 0.1 

H 
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APPENDIX U: Sweep Reliability Test Data, Test # 12, (Test Period 11) 

Devices Upset I File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(97) Time full ave part Notes 

DAT0127 7651 0 0 0 26 1 1 0.10 RF pwr amp oft 

DAT0127 7652 0 0 0 26 2 1 0.10 

DAT0127 7653 0 0 0 26 3 1 0.10 

DAT0127 7654 0 0 0 26 4 1 0.10 

DAT0127 7655 0 0 0 26 5 1 0.10 

DAT0127 7656 0 0 0 26 6 1 0.10 

DAT0127 7657 0 0 0 26 7 1 0.10 

DAT0127 7658 0 0 0 26 8 1 0.10 

DAT0127 7659 0 0 0 26 9 1 0.10 

DAT0127 7660 0 0 0 0 26 10 1 0.10 0.1 

DAT0127 7661 0 0 0 26 11 1 0.10 

DAT0127 7662 0 0 0 26 12 1 0.10 

DAT0127 7663 0 0 0 26 13 1 0.10 

DAT0127 7664 0 0 0 26 14 1 0.10 

DAT0127 7665 0 0 0 26 15 1 0.10 

DAT0127 7666 0 0 0 26 16 1 0.10 

DAT0127 7667 0 0 0 26 17 1 0.10 

DAT0127 7668 0 0 0 26 18 1 0.10 

DAT0127 7669 0 0 0 26 19 1 0.10 

DAT0127 7670 0 0 0 0 26 20 1 0.10 0.1 

DAT0127 7671 0 0 0 26 21 1 0.10 

DAT0127 7672 0 0 0 26 22 1 0.10 

DAT0127 7673 0 0 0 26 23 1 0.10 

DAT0127 7674 0 0 0 27 0 1 0.10 

DAT0127 7675 0 0 0 27 1 1 0.10 

DAT0127 7676 0 0 0 27 2 1 0.10 

DAT0127 7677 0 0 0 27 3 1 0.10 

DAT0127 7678 0 0 0 27 4 1 0.10 

DAT0127 7679 0 0 0 27 5 1 0.10 

DAT0127 7680 0 0 0 0 27 6 1 0.10 0.1 

DAT0127 7681 0 0 0 27 7 1 0.10 

DAT0127 7682 0 0 0 27 8 1 0.10 

DAT0127 7683 0 0 0 27 9 1 0.10 

DAT0127 7684 0 0 0 27 10 1 0.10 

DAT0127 7685 55 100 155 27 11 1 0.19 

DAT0129 7686 61 39 100 27 12 14 0.48 1/2 rpm 

DAT0129 7687 61 38 99 27 13 14 0.48 3 sec sweep 

DAT0129 7688 60 41 101 27 14 14 0.48 

DAT0129 7689 61 39 100 27 15 14 0.47 

DAT0129 7690 60 40 100 66 27 16 14 0.47 0.3 

DAT0129 7691 59 41 100 27 17 14 0.47 

DAT0129 7692 61 35 96 27 18 14 0.47 

DAT0129 7693 60 40 100 27 19 14 0.46 

DAT0129 7694 59 40 99 27 20 14 0.46 

DAT0129 7695 59 39 98 27 21 14 0.46 

DAT0129 7696 59 39 98 27 22 14 0.45 

DAT0129 7697 59 38 97 27 23 14 0.45 

DAT0129 7698 59 38 97 28 0 14 0.45 

DAT0129 7699 59 39 98 28 1 14 0.45 

DAT0129 7700 58 39 97 98 28 2 14 0.45 0.46  1 
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APPENDIX U: Sweep Reliability Test Data, Test # 12, (Test Period 11) 

Devices Upset File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Tota Ave Date(97) Time full ave part Notes 
DAT0129 7701 59 37 96 1 28 3 14 0.44 
DAT0129 7702 58 36 94 1 28 4 14 0.44 
DAT0129 7703 61 38 99 1 28 5 14 0.44 
DAT0129 7704 59 38 97 1 28 6 14 0.44 
DAT0129 7705 60 39 99 1 28 7 14 0.44 
DAT0129 7706 59 37 96 1 28 8 14 0.44 
DAT0129 7707 60 37 97 1 28 9 14 0.44 
DAT0129 7708 57 36 93 1 28 10 14 0.43 
DAT0129 7709 58 36 94 1 28 11 14 0.43 
DAT0129 7710 57 35 92 96 1 28 12 14 0.43 0.44 
DAT0129 7711 59 38 97 1 28 13 14 0.43 
DAT0129 7712 59 37 96 1 28 14 14 0.12 
DAT0129 7713 48 27 75 1 28 15 14 0.10 
DAT0129 7714 0 0 0 1 28 16 14 0.10 RF pwr amp off 
DAT0129 7715 0 0 0 1 28 17 14 0.10 - 
DAT0129 7716 0 0 0 1 28 18 14 0.10 » 
DAT0129 7717 0 0 0 1 28 19 14 0.10 H 

DAT0129 7718 0 0 0 1 28 20 14 0.10 " 
DAT0129 7719 0 0 0 1 28 21 14 0.10 M 

DAT0129 7720 0 0 0 27 1 28 22 14 0.10 0.14 " 
DAT0129 7721 0 0 0 1 28 23 14 0.10 " 
DAT0129 7722 0 0 0 1 29 0 14 0.10 " 
DAT0129 7723 0 0 0 1 29 1 14 0.10 » 
DAT0129 7724 0 0 0 1 29 2 14 0.10 " 
DAT0129 7725 0 0 0 1 29 3 14 0.10 » 
DAT0129 7726 0 0 0 1 29 4 14 0.10 " 
DAT0129 7727 0 0 0 1 29 5 14 0.10 " 
DAT0129 7728 0 0 0 1 29 6 14 0.10 » 
DAT0129 7729 0 0 0 1 29 7 14 0.10 " 
DAT0129 7730 0 0 0 0 1 29 8 14 0.10 0.1 " 
DAT0129 7731 0 0 0 1 29 9 13 0.10 M 

DAT0131 7732 55 33 88 1 29 10 34 0.52 1 rpm 
DAT0131 7733 55 33 88 1 29 11 34 0.51 0.1 sec sweep 
DAT0131 7734 55 36 91 1 29 12 34 0.51 
DAT0131 7735 52 37 89 1 29 13 34 0.51 
DAT0131 7736 55 35 90 1 29 14 34 0.51 
DAT0131 7737 53 36 89 1 29 15 34 0.51 
DAT0131 7738 56 35 91 1 29 16 34 0.51 
DAT0131 7739 55 33 88 1 29 17 34 0.51 
DAT0131 7740 55 36 91 81 1 29 18 34 0.51 0.47 
DAT0131 7741 53 38 91 1 29 19 34 0.50 
DAT0131 7742 54 36 90 1 29 20 34 0.51 
DAT0131 7743 57 34 91 1 29 21 34 0.50 
DAT0131 7744 53 33 86 1 29 22 34 0.50 
DAT0131 7745 58 36 94 1 29 23 34 0.50 
DAT0131 7746 54 37 91 1 30 0 34 0.50 
DAT0131 7747 55 34 89 1 30 1 34 0.50 
DAT0131 7748 57 35 92 1 30 2 34 0.49 
DAT0131 7749 56 34 90 1 30 3 34 0.50 
DAT0131 7750 55 36 91 91 1 30 4 34 0.49 0.5 I 
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APPENDIX U: Sweep Reliability Test Data, Test # 12, (Test Period 11) 

Devices Upset | File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(97) Time full ave part Notes 

DAT0131 7751 54 32 86 30 5 34 0.49 

DAT0131 7752 56 34 90 30 6 34 0.49 

DAT0131 7753 55 33 88 30 7 34 0.48 

DAT0131 7754 53 34 87 30 8 34 0.49 

DAT0131 7755 57 36 93 30 9 34 0.48 

DAT0131 7756 58 34 92 30 10 34 0.48 

DAT0131 7757 57 32 89 30 11 34 0.48 

DAT0131 7758 52 33 85 30 12 34 0.48 

DAT0131 7759 55 34 89 30 13 34 0.48 

DAT0131 7760 55 35 90 89 30 14 34 0.48 0.48 

DAT0131 7761 55 35 90 30 15 34 0.48 

DAT0131 7762 54 33 87 30 16 34 0.48 

DAT0131 7763 57 36 93 30 17 34 0.48 

DAT0131 7764 54 34 88 30 18 34 0.48 

DAT0131 7765 53 34 87 30 19 34 0.48 

DAT0131 7766 54 35 89 30 20 34 0.48 

DAT0131 7767 55 32 87 30 21 34 0.48 

DAT0131 7768 55 34 89 30 22 34 0.48 

DAT0131 7769 58 32 90 30 23 34 0.48 

DAT0131 7770 53 34 87 89 31 0 34 0.48 0.48 

DAT0131 7771 52 34 86 31 1 34 0.48 

DAT0131 7772 55 33 88 31 2 34 0.48 

DAT0131 7773 53 34 87 31 3 34 0.48 

DAT0131 7774 55 34 89 31 4 34 0.48 

DAT0131 7775 52 34 86 31 5 34 0.48 

DAT0131 7776 55 36 91 31 6 34 0.48 

DAT0131 7777 55 36 91 31 7 34 0.48 

DAT0131 7778 54 35 89 31 8 34 0.48 

DAT0131 7779 53 35 88 31 9 34 0.48 

DAT0131 7780 53 33 86 88 31 10 34 0.48 0.48 

DAT0131 7781 52 33 85 31 11 34 0.48 

DAT0131 7782 39 28 67 31 11 41 0.06 

DAT0203 7783 51 34 85 31 13 0 0.22 

DAT0203 7784 52 35 87 31 14 0 0.22 

DAT0203 7785 56 33 89 31 15 0 0.22 

DAT0203 7786 54 33 87 31 16 0 0.22 

DAT0203 7787 55 33 88 31 17 0 0.22 

DAT0203 7788 53 35 88 31 18 0 0.22 

DAT0203 7789 56 34 90 31 19 0 0.22 

DAT0203 7790 55 34 89 86 31 20 0 0.22 0.25 

DAT0203 7791 56 33 89 31 21 0 0.22 

DAT0203 7792 53 34 87 31 22 0 0.22 

DAT0203 7793 55 33 88 31 23 0 0.22 

DAT0203 7794 55 32 87 2 1 0 0 0.22 

DAT0203 7795 54 32 86 2 1 1 0 0.22 

DAT0203 7796 53 30 83 2 1 2 0 0.20 

DAT0203 7797 0 0 0 2 1 3 0 0.10 RF pwr amp off 

DAT0203 7798 0 0 0 2 1 4 0 0.10 

DAT0203 7799 0 0 0 2 1 5 0 0.10 

DAT0203 7800 0 0 0 52 2 1 6 0 0.10 0.17   
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APPENDIX U: Sweep Reliability Test Data, Test # 12, (Test Period 11) 

Devices Upset File size (Mb) 
Stored in: Test* Bd#1 Bd#2 Tota Ave Date(97) Time full ave part Notes 
DAT0203 7801 0 0 0 2 7 0 0.10 RF pwr amp off 
DAT0203 7802 0 0 0 2 8 0 0.10 > 
DAT0203 7803 0 0 0 2 9 0 0.10 M 

DAT0203 7804 0 0 0 2 10 0 0.10 M 

DAT0203 7805 0 0 0 2 11 0 0.10 " 
DAT0203 7806 0 0 0 2 12 0 0.10 " 
DAT0203 7807 0 0 0 2 13 0 0.10 " 
DAT0203 7808 0 0 0 2 14 0 0.10 " 
DAT0203 7809 0 0 0 2 15 0 0.10 H 

DAT0203 7810 0 0 0 0 2 16 0 0.10 0.1 N 

DAT0203 7811 0 0 0 2 17 0 0.10 " 
DAT0203 7812 0 0 0 2 18 0 0.10 N 

DAT0203 7813 0 0 0 2 19 0 0.10 M 

DAT0203 7814 0 0 0 2 20 0 0.10 " 
DAT0203 7815 0 0 0 2 21 0 0.10 " 
DAT0203 7816 0 0 0 2 22 0 0.10 " 
DAT0203 7817 0 0 0 2 23 0 0.10 M 

DAT0203 7818 0 0 0 2 2 0 0 0.10 N 

DAT0203 7819 0 0 0 2 2 1 0 0.10 " 
DAT0203 7820 0 0 0 0 2 2 2 0 0.10 0.1 " 
DAT0203 7821 0 0 0 2 2 3 0 0.10 " 
DAT0203 7822 0 0 0 2 2 4 0 0.10 " 
DAT0203 7823 0 0 0 2 2 5 0 0.10 II 

DAT0203 7824 0 0 0 2 2 6 0 0.10 " 
DAT0203 7825 0 0 0 2 2 7 0 0.10 " 
DAT0203 7826 0 0 0 2 2 8 0 0.10 " 
DAT0203 7827 0 0 0 2 2 9 0 0.10 " 
DAT0203 7828 0 0 0 2 2 10 0 0.10 " 
DAT0203 7829 0 0 0 2 2 11 0 0.10 " 
DAT0203 7830 0 0 0 0 2 2 12 0 0.10 0.1 " 
DAT0203 7831 0 0 0 2 2 13 0 0.10 " 
DAT0203 7832 0 0 0 2 2 14 0 0.10 N 

DAT0203 7833 0 0 0 2 2 15 0 0.10 " 
DAT0203 7834 0 0 0 2 2 16 0 0.10 H 

DAT0203 7835 0 0 0 2 2 17 0 0.10 " 
DAT0203 7836 0 0 0 2 2 18 0 0.10 " 
DAT0203 7837 0 0 0 2 2 19 0 0.10 " 
DAT0203 7838 0 0 0 2 2 20 0 0.10 " 
DAT0203 7839 0 0 0 2 2 21 0 0.10 " 
DAT0203 7840 0 0 0 0 2 2 22 0 0.10 0.1 » 
DAT0203 7841 0 0 0 2 2 23 0 0.10 " 
DAT0203 7842 0 0 0 2 3 0 0 0.10 H 

DAT0203 7843 0 0 0 2 3 1 0 0.10 " 
DAT0203 7844 0 0 0 2 3 2 0 0.10 " 
DAT0203 7845 0 0 0 2 3 3 0 0.10 " 
DAT0203 7846 0 0 0 2 3 4 0 0.10 " 
DAT0203 7847 0 0 0 2 3 5 0 0.10 " 
DAT0203 7848 0 0 0 2 3 6 0 0.10 " 
DAT0203 7849 0 0 0 2 3 7 0 0.10 " 
DAT0203 7850 0 0 0 0 2 3 8 0 0.10 0.1 " 
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APPENDIX U: Sweep Reliability Test Data, test # 12, (Test Period 11) 

Devices Upset I File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(97) Time full ave part Notes 

DAT0203 7851 0 0 0 2 3 9 0 0.10 RF pwr amp off 

DAT0203 7852 18 13 31 2 3 9 54 o.oy 

DAT0204 7853 55 35 90 2 3 11 7 0.22 

DAT0204 7854 54 33 87 2 3 12 7 0.22 

DAT0204 7855 55 34 89 2 3 13 7 0.22 

DAT0204 7856 54 34 88 2 3 14 7 0.22 

DAT0204 7857 53 33 86 2 3 15 7 0.22 

DAT0204 7858 59 34 93 2 3 16 7 0.22 

DAT0204 7859 58 32 90 2 3 17 7 0.22 

DAT0204 7860 54 35 89 74 2 3 18 7 0.22 0.21 

DAT0204 7861 55 37 92 2 3 19 7 0.22 

DAT0204 7862 54 35 89 2 3 20 7 0.22 

DAT0204 7863 55 37 92 2 3 21 7 0.22 

DAT0204 7864 55 34 89 2 3 22 7 0.22 

DAT0204 7865 54 35 89 2 3 23 7 0.22 

DAT0204 7866 53 34 87 2 4 0 7 0.22 

DAT0204 7867 55 33 88 2 4 1 7 0.22 

DAT0204 7868 54 35 89 2 4 2 7 0.22 

DAT0204 7869 54 34 88 2 4 3 7 0.22 

DAT0204 7870 55 34 89 89 2 4 4 7 0.22 0.22 

DAT0204 7871 56 33 89 2 4 5 7 0.22 

DAT0204 7872 55 36 91 2 4 6 7 0.22 

DAT0204 7873 53 32 85 2 4 7 7 0.22 

DAT0204 7874 55 34 89 2 4 8 7 0.22 

DAT0204 7875 51 35 86 2 4 9 7 0.22 

DAT0204 7876 49 30 79 2 4 9 33 0.1 

DAT0205 7877 87 100 187 2 4 12 6 0.96 2 to 4 GHz 

DAT0205 7878 85 100 185 2 4 13 6 0.95 0.25 rpm 

DAT0205 7879 83 99 182 2 4 14 6 0.95 10 sec sweep 

DAT0205 7880 82 100 182 126 2 4 15 6 0.95 O.bb 1000 W @2GHz 

DAT0205 7881 86 100 186 2 4 16 6 0.95 1500 W ©Z.büHZ 

DAT0205 7882 82 100 182 2 4 17 6 0.95 750 W ave 

DAT0205 7883 82 99 181 2 4 18 6 0.95 

DAT0205 7884 80 100 180 2 4 19 6 0.95 

DAT0205 7885 81 99 180 2 4 20 6 0.96 

DAT0205 7886 82 100 182 2 4 21 6 0.95 

DAT0205 7887 82 100 182 2 4 22 6 0.96 

DAT0205 7888 83 100 183 2 4 23 6 0.95 

DAT0205 7889 82 100 182 2 5 0 6 0.95 

DAT0205 7890 82 99 181 182 2 5 1 6 0.95 0.95 

DAT0205 7891 84 100 184 2 5 2 6 0.95 

DAT0205 7892 82 100 182 2 5 3 6 0.96 

DAT0205 7893 86 100 186 2 5 4 6 0.96 

DAT0205 7894 83 100 183 2 5 5 6 0.96 

DAT0205 7895 82 100 182 2 5 6 6 0.96 

DAT0205 7896 86 100 186 2 5 7 6 0.96 

DAT0205 7897 82 99 181 2 5 8 6 0.96 

DAT0205 7898 81 100 181 2 5 9 6 0.96 

DAT0205 7899 79 100 179 2 5 9 45 0.63 

DAT0207 7900 86 100 186 183 2 5 11 18 2.0 1.07  1 
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APPENDIX U: Sweep Reliability Test Data, Test # 12, (Test Period 11) 

Devices Upset I File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Tota Ave Date(97) Time full ave part Notes 
DAT0207 7901 85 100 185 2 5 12 18 2.0 2 to 4 GHz 
DAT0207 7902 86 100 186 2 5 13 18 2.0 0.5 rpm 
DAT0207 7903 86 100 186 2 5 14 18 1.9 3 sec sweep 
DAT0207 7904 87 100 187 2 5 15 18 1.9 1000 W@2 GHz 
DAT0207 7905 83 100 183 2 5 16 18 1.9 1500W@2.5GH2 
DAT0207 7906 84 100 184 2 5 17 18 1.9 750 W ave 
DAT0207 7907 84 100 184 2 5 18 18 1.9 
DAT0207 7908 85 100 185 2 5 19 18 1.9 
DAT0207 7909 86 100 186 2 5 20 18 1.9 
DAT0207 7910 84 100 184 185 2 5 21 18 1.9 1.92 
DAT0207 7911 81 100 181 2 5 22 18 1.9 
DAT0207 7912 86 100 186 2 5 23 18 1.9 
DAT0207 7913 86 100 186 2 6 0 18 1.9 
DAT0207 7914 84 100 184 2 6 1 18 1.9 
DAT0207 7915 87 100 187 2 6 2 18 1.9 
DAT0207 7916 87 100 187 2 6 3 18 1.9 
DAT0207 7917 88 100 188 2 6 4 18 1.9 
DAT0207 7918 85 100 185 2 6 5 18 1.9 
DAT0207 7919 87 100 187 2 6 6 18 1.9 
DAT0207 7920 87 100 187 186 2 6 7 18 1.9 1.9 
DAT0207 7921 86 100 186 2 6 8 18 1.9 
DAT0207 7922 87 100 187 2 6 9 18 1.9 
DAT0207 7923j 86 100 186 2 6 10 18 1.9 
DAT0207 7924 86 100 186 2 6 11 18 1.9 
DAT0207 7925 86 100 186 2 6 12 18 1.9 
DAT0207 7926 86 100 186 2 6 13 18 1.9 
DAT0207 7927 84 100 184 2 6 14 18 1.9 
DAT0207 7928 86 100 186 2 6 15 18 1.9 
DAT0207 7929 87 100 187 2 6 16 18 1.9 
DAT0207 7930 86 100 186 186 2 6 17 18 1.9 1.9 
DAT0207 7931 85 100 185 2 6 18 18 1.9 
DAT0207 7932 88 100 188 2 6 19 18 1.9 
DAT0207 7933 85 100 185 2 6 20 18 1.9 
DAT0207 7934 84 100 184 2 6 21 18 1.9 
DAT0207 7935 86 100 186 2 6 22 18 1.9 
DAT0207 7936 85 100 185 2 6 23 18 1.9 
DAT0207 7937 86 100 186 2 7 0 18 1.9 
DAT0207 7938 84 100 184 2 7 1 18 1.9 
DAT0207 7939 87 100 187 2 7 2 18 1.9 
DAT0207 7940 84 100 184 185 2 7 3 18 1.9 1.9 
DAT0207 7941 85 100 185 2 7 4 18 1.9 
DAT0207 7942 85 100 185 2 7 5 18 1.9 
DAT0207 7943 84 100 184 2 7 6 18 1.9 
DAT0207 7944 81 100 181 2 7 7 18 1.9 
DAT0207 7945 84 100 184 2 7 8 18 1.9 
DAT0207 7946 84 100 184 2 7 9 18 1.9 
DAT0207 7947 82 100 182 2 7 10 18 1.9 
DAT0207 7948 84 100 184 2 7 11 18 1.9 
DAT0207 7949 86 100 186 2 7 12 18 1.9 
DAT0207 7950 86      100 186 1184 2 7 13 18 1.9 1.9 
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APPENDIX U: Sweep Reliability Test Data, Test # 12, (Test Period 11) 

Devices Upset I File size (Mb) 

Stored in: Test* Bd#1 Bd#2 Total Ave Date(97) Time full ave part Notes 

DAT0207 7951 86 100 186 2 7 14 18 1.9 

DAT0207 7952 85 100 185 2 7 15 18 1.9 

DAT0210 7953 77 100 177 2 7 17 9 2.2 2 to 4 GHz 

DAT0210 7954 79 100 179 2 7 18 9 2.2 1 rpm 

DAT0210 7955 72 100 172 2 7 19 9 2.2 0.1 sec sweep 

DAT0210 7956 76 100 176 2 7 20 9 2.2 1000 W@2 GHz 

DAT0210 7957 75 100 175 2 7 21 9 2.2 1500WO2.5GH2 

DAT0210 7958 80 100 180 2 7 22 9 2.2 750 W ave 

DAT0210 7959 79 100 179 2 7 23 9 2.2 

DAT0210 7960 79 100 179 179 2 8 0 9 2.2 2.14 

DAT0210 7961 77 100 177 2 8 1 9 2.2 

DAT0210 7962 78 100 178 2 8 2 9 2.2 

DAT0210 7963 77 100 177 2 8 3 9 2.2 

DAT0210 7964 79 100 179 2 8 4 9 2.2 

DAT0210 7965 77 100 177 2 8 5 9 2.2 

DAT0210 7966 76 100 176 2 8 6 9 2.2 

DAT0210 7967 74 100 174 2 8 7 9 2.2 

DAT0210 7968 77 100 177 2 8 8 9 2.2 

DAT0210 7969 76 100 176 2 8 9 9 2.2 

DAT0210 7970 75 100 175 177 2 8 10 9 2.2 2.2 

DAT0210 7971 77 100 177 2 8 11 9 2.2 

DAT0210 7972 76 100 176 2 8 12 9 2.2 

DAT0210 7973 80 100 180 2 8 13 9 2.2 

DAT0210 7974 73 100 173 2 8 14 9 2.2 

DAT0210 7975 77 100 177 2 8 15 9 2.1 

DAT0210 7976 75 100 175 2 8 16 9 2.2 

DAT0210 7977 80 100 180 2 8 17 9 2.2 

DAT0210 7978 76 100 176 2 8 18 9 2.1 

DAT0210 7979 75 100 175 2 8 19 9 2.2 

DAT0210 7980 80 100 180 177 2 8 20 9 2.2j 2.18 

DAT0210 7981 75 100 175 2 8 21 9 2.1 

DAT0210 7982 76 100 176 2 8 22 9 2.1 

DAT0210 7983 78 100 178 2 8 23 9 2.1 

DAT0210 7984 76 100 176 2 9 0 9 2.1 

DAT0210 7985 77 100 177 2 9 1 9 2.1 

DAT0210 7986 76 100 176 2 9 2 9 2.1 

DAT0210 7987 77 100 177 2 9 3 9 2.1 

DAT0210 7988 73 100 173 2 9 4 9 2.1 

DAT0210 7989 75 100 175 2 9 5 9 2.1 

DAT0210 7990 73 100 173 176 2 9 6 9 2.1 2.1 

DAT0210 7991 76 100 176 2 9 7 9 2.1 

DAT0210 7992 77 100 177 2 9 8 9 2.1 

DAT0210 7993 74 100 174 2 9 9 9 2.1 

DAT0210 7994 75 100 175 2 9 10 9 2.1 

DAT0210 7995 76 100 176 2 9 11 9 2.1 

DAT0210 7996 72 99 171 2 9 12 9 2.1 

DAT0210 7997 74 100 174 2 9 13 9 2.1 

DAT0210 7998 79 100 179 2 9 14 9 2.1 

DAT0210 7999 77 99 176 2 9 15 9 2.1 

DAT0210 8000 74 100 174 175 2 9 16 9 2.1 2.1 
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APPENDIX U: Sweep Reliability Test Data, Test # 12, (Test Period 11) 

Devices Upset File size (Mb) i 

Stored in: Test* Bd#1 Bd#2 Tota I Ave Date(97) Time full ave part Notes 
DAT0210 8001 77 100 177 2 9 17 9 2.1 
DAT0210 8002 75 100 175 2 9 18 9 2.1 
DAT0210 8003 76 100 176 2 9 19 9 2.1 
DAT0210 8004 72 100 172 2 9 20 9 2.1 
DAT0210 8005 73 99 172 2 9 21 9 2.1 
DAT0210 8006 75 100 175 2 9 22 9 2.1 
DAT0210 8007 79 100 179 2 9 23 9 2.1 
DAT0210 8008 76 100 176 2 10 0 9 2.1 
DAT0210 3009 74 99 173 2 10 1 9 2.1 
DAT0210 8010 76 100 176 175 2 10 2 9 2.1 2.1 
DAT0210 8011 76 100 176 2 10 3 9 2.1 
DAT0210 8012 75 100 175 2 10 4 9 2.1 
DAT0210 8013 73 100 173 2 10 5 9 2.1 
DAT0210 8014 81 100 181 2 10 6 9 2.1 
DAT0210 8015 74 100 174 2 10 7 9 2.1 
DAT0210 8016 77 100 177 2 10 8 9 2.1 
DAT0210 8017 74 100 174 2 10 9 9 2.1 
DAT0210 8018 77 100 177 2 10 10 9 2.1 
DAT0210 8019 66 99 165 2 10 10 30 0.7 
DAT0211 8020 72 98 170 174 2 10 13 25 0.89 1.97 2 to 4 GHz 
DAT0211 8021 71 95 166 2 10 14 25 0.89 1/4 rpm 
DAT0211 8022 73 96 169 2 10 15 25 0.88 10 sec sweep 
DAT0211 8023 69 97 166 2 10 16 25 0.89 1000 W@2 GHz 
DAT0211 8024 70 100 170 2 10 17 25 0.89 1500 W@ 2.5 GHz 
DAT0211 8025 67 97 164 2 10 18 25 0.89 750 W ave 
DAT0211 8026 77 98 175 2 10 19 25 0.89 
DAT0211 8027 75 98 173 2 10 20 25 0.89 
DAT0211 8028 76 100 176 2 10 21 25 0.89 
DAT0211 8029 77 99 176 2 10 22 25 0.89 
DAT0211 8030 67 99 166 170 2 10 23 25 0.88 0.89 
DAT0211 8031 74 99 173 2 11 0 25 0.89 
DAT0211 8032 68 98 166 2 11 1 25 0.89 
DAT0211 8033 67 97 164 2 11 2 25 0.89 
DAT0211 8034 68 97 165 2 11 3 25 0.89 
DAT0211 8035 72 99 171 2 11 4 25 0.89 
DAT0211 8036 70 98 168 2 11 5 25 0.89 
DAT0211 8037 69 100 169 2 11 6 25 0.89 
DAT0211 8038 68 95 163 2 11 7 25 0.89 
DAT0211 8039 70 100 170 2 11 8 25 0.89 
DAT0211 8040 72 97 169 168 2 11 9 25 0.89 0.89 
DAT0211 8041 74 96 170 2 11 9 59 0.50 
DAT0213 8042 97 88 185 2 12 12 53 0.5 1 to 2 GHz 
DAT0213 8043 96 90 186 2 12 13 53 0.5 1/4 RPM 
DAT0213 8044 97 93 190 2 12 14 53 0.5 10 sec sweep 
DAT0213 8045 96 91 187 2 12 15 54 0.4 500 W ave 
DAT0213 8046 100 99 199 2 12 16 54 1.3 
DAT0213 8047 100 99 199 2 12 17 54 1.3 
DAT0213 8048 100 99 199 2 12 18 54 1.4 
DAT0213 8049 100 100 200 2 12 19 54 1.4 
DAT0213 8050 100 99 199 191 2 12 20 54 1.4 0.95 
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APPENDIX U: Sweep Reliability Test Data, Test # 12, (Test Period 11) 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(97) Time tull ave part Notes 

DAT0213 8051 100 99 199 2 12 21 54 1.4 1 to 2 GHz 

DAT0213 8052 100 99 199 2 12 22 54 1.4 1/4 RPM 

DAT0213 8053 100 99 199 2 12 23 54 1.4 10 sec sweep 

DAT0213 8054 100 99 199 2 13 0 54 1.4 500 W ave 

DAT0213 8055 100 99 199 2 13 1 54 1.4 

DAT0213 8056 100 99 199 2 13 2 54 1.4 

DAT0213 8057 100 99 199 2 13 3 54 1.4 

DAT0213 8058 100 99 199 2 13 4 54 1.4 

DAT0213 8059 100 100 200 2 13 5 54 1.4 

DAT0213 8060 100 99 199 199 2 13 6 54 1.4 1.4 

DAT0213 8061 100 99 199 2 13 7 54 1.4 

DAT0213 8062 100 99 199 2 13 8 54 1.4 

DAT0213 8063 100 100 200 2 13 9 54 1.4 

DAT0213 8064 100 99 199 2 13 10 54 1.4 

DAT0213 8065 100 100 200 2 13 11 54 1.4 

DAT0213 8066 100 99 199 2 13 12 54 1.4 

DAT0213 8067 100 99 199 2 13 13 54 1.4 

DAT0213 8068 100 99 199 2 13 14 54 1.4 

DAT0213 8069 100 99 199 2 13 15 54 1.4 

DAT0213 8070 99 99 198 199 2 13 16 22 1.4 0.62 

DAT0217 8071 100 97 197 2 13 17 48 2.2 1 to 2 GHz 

DAT0217 8072 100 97 197 2 13 18 48 2.2 1/2 RPM 

DAT0217 8073 99 97 196 2 13 19 48 2.2 3 sec sweep 

DAT0217 8074 100 97 197 2 13 20 48 2.2 500 W ave 

DAT0217 8075 100 98 198 2 13 21 48 2.2 

DAT0217 8076 100 98 198 2 13 22 48 2.2 

DAT0217 8077 99 98 197 2 13 23 48 2.1 

DAT0217 8078 100 99 199 2 14 0 48 2.1 

DAT0217 8079 100 97 197 2 14 1 48 2.2 

DAT0217 8080 100 97 197 197 2 14 2 48 2.2 2.18 

DAT0217 8081 100 99 199 2 14 3 48 2.2 

DAT0217 8082 100 99 199 2 14 4 48 2.2 

DAT0217 8083 100 97 197 2 14 5 48 2.2 

DAT0217 8084 99 98 197 2 14 6 48 2.2 

DAT0217 8085 100 97 197 2 14 7 48 2.2 

DAT0217 8086 100 98 198 2 14 8 48 2.2 

DAT0217 8087 99 98 197 2 14 9 48 2.2 

DAT0217 8088 100 98 198 2 14 10 48 2.2 

DAT0217 8089 99 97 196 2 14 11 48 2.2 

DAT0217 8090 100 98 198 198 2 14 12 48 2.1 2.19 

DAT0217 8091 100 99 199 2 14 13 48 2.1 

DAT0217 8092 100 98 198 2 14 14 48 3.4 

DAT0217 8093 100 98 198 2 14 15 48 3.4 

DAT0217 8094 100 99 199 2 14 16 48 3.4 

DAT0217 8095 99 98 197 2 14 17 48 3.4 

DAT0217 8096 99 98 197 2 14 18 48 3.4 

DAT0217 8097 99 98 197 2 14 19 48 3.4 

DAT0217 8098 99 99 198 2 14 20 48 3.4 

DAT0217 8099 99 99 198 2 14 21 48 3.4 

DAT0217 8100 99 99 198 198 2 14 22 48 3.4 3.27 
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APPENDIX U: Sweep Reliability Test Data, Test # 12, (Test Period 11) 

Devices Upset I File size (Mb) 
Stored in: Test# Bd#1 Bd#2 Tota Ave Date(97) Time full ave part Notes 
DAT0217 8101 99 99 198 2 14 23 48 3.4 
DAT0217 8102 99 98 197 2 15 0 48 3.4 
DAT0217 8103 99 99 198 2 15 1 48 3.4 
DAT0217 8104 99 99 198 2 15 2 48 3.3 
DAT0217 8105 98 98 196 2 15 3 48 3.4 
DAT0217 8106 99 98 197 2 15 4 48 3.4 
DAT0217 8107 99 99 198 2 15 5 48 3.4 
DAT0217 8108 100 100 200 2 15 6 48 3.4 
DAT0217 8109 98 99 197 2 15 7 48 3.4 
DAT0217 8110 99 99 198 198 2 15 8 48 3.4 3.39 
DAT0217 8111 99 98 197 2 15 9 48 3.4 
DAT0217 8112 98 99 197 2 15 10 48 3.4 
DAT0217 8113 99 98 197 2 15 11 48 3.3 
DAT0217 8114 99 100 199 2 15 12 48 3.3 
DAT0217 8115 99 98 197 2 15 13 48 3.3 
DAT0217 8116 99 99 198 2 15 14 48 3.3 
DAT0217 8117 99 97 196 2 15 15 48 3.3 
DAT0217 8118 100 99 199 2 15 16 48 3.2 
DAT0217 8119 99 99 198 2 15 17 48 3.2 
DAT0217 8120 98 99 197 198 2 15 18 48 3.3 3.3 
DAT0217 8121 98 99 197 2 15 19 48 3.3 
DAT0217 8122 100 99 199 2 15 20 48 3.3 
DAT0217 8123 99 99 198 2 15 21 48 3.3 
DAT0217 8124 99 99 198 2 15 22 48 3.4 
DAT0217 8125 100 98 198 2 15 23 48 3.4 
DAT0217 8126 99 98 197 2 16 0 48 3.4 
DAT0217 8127 99 99 198 2 16 1 48 3.4 
DAT0217 8128 98 98 196 2 16 2 48 3.4 
DAT0217 8129 100 98 198 2 16 3 48 3.4 
DAT0217 8130 98 98 196 198 2 16 4 48 3.4 3.37 
DAT0217 8131 99 99 198 2 16 5 48 3.4 
DAT0217 8132 99 99 198 2 16 6 48 3.4 
DAT0217 8133 99 100 199 2 16 7 48 3.4 
DAT0217 8134 99 99 198 2 16 8 48 3.4 
DAT0217 8135 98 99 197 2 16 9 48 3.4 
DAT0217 8136 99 99 198 2 16 10 48 3.4 
DAT0217 8137 98 99 197 2 16 11 48 3.4 
DAT0217 8138 99 99 198 2 16 12 48 3.4 
DAT0217 8139 99 99 198 2 16 13 48 3.4 
DAT0217 8140 99 100 199 198 2 16 14 48 3.4 3.4 
DAT0217 8141 98 100 198 2 16 15 48 3.4 
DAT0217 8142 99 99 198 2 16 16 48 3.4 
DAT0217 8143 99 98 197 2 16 17 48 3.4 
DAT0217 8144 99 99 198 2 16 18 48 3.4 
DAT0217 8145 99 98 197 2 16 19 48 3.4 
DAT0217 8146 99 99 198 2 16 20 48 3.5 
DAT0217 8147 99 99 198 2 16 21 48 3.4 
DAT0217 8148 100 99 199 2 16 22 48 3.4 
DAT0217 8149 99 100 199 2 16 23 48 3.4 
DAT0217 8150 99 100 199 198 2 17 o 48 3.4 3.41 
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APPENDIX U: Sweep Reliability Test Data, Test # 12, (Test Period 11) 

Devices Upset I | File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(97) Time full ave part Notes 

DAT0217 8151 99 99 198 2 17 1 48 3.4 

DAT0217 8152 98 98 196 2 17 2 48 3.5 

DAT0217 8153 100 98 198 2 17 3 48 3.5 

DAT0217 8154 100 99 199 2 17 4 48 3.5 

DAT0217 8155 98 99 197 2 17 5 48 3.5 

DAT0217 8156 98 99 197 2 17 6 48 1.5 

DAT0218 8157 96 100 196 2 17 13 33 1.4 700 to 950 MHz 

DAT0218 8158 95 100 195 2 17 14 33 1.4 1/4 RPM 

DAT0218 8159 97 100 197 2 17 15 33 1.4 10 sec sweep 

DAT0218 8160 95 100 195 197 2 17 16 33 1.4 2.56 250 W, 900 MHz 

DAT0218 8161 96 100 196 2 17 17 33 1.4 150 Wave. 

DAT0218 8162 95 100 195 2 17 18 33 1.4 

DAT0218 8163 95 100 195 2 17 19 33 1.4 

DAT0218 8164 98 100 198 2 17 20 33 1.4 

DAT0218 8165 96 100 196 2 17 21 33 1.4 

DAT0218 8166 97 100 197 2 17 22 33 1.4 

DAT0218 8167 96 100 196 2 17 23 33 1.4 

DAT0218 8168 97 100 197 2 18 0 33 1.4 

DAT0218 8169 97 100 197 2 18 1 33 1.4 

DAT0218 8170 95 100 195 196 2 18 2 33 1.4 1.4 

DAT0218 8171 95 100 195 2 18 3 33 1.4 

DAT0218 8172 97 100 197 2 18 4 33 1.4 

DAT0218 8173 96 100 196 2 18 5 33 1.4 

DAT0218 8174 96 100 196 2 18 6 33 1.4 

DAT0218 8175 98 100 198 2 18 7 33 1.4 

DAT0218 8176 96 100 196 2 18 8 33 1.4 

DAT0218 8177 97 100 197 2 18 9 33 1.4 

DAT0219 8178 97 100 197 2 18 10 53 2.5 700 to 950 MHz 

DAT0219 8179 97 100 197 2 18 11 53 2.5 1/2 RPM 

DAT0219 8180 96 100 196 197 2 18 12 53 2.5 1.73 3 sec sweep 

DAT0219 8181 97 100 197 2 18 13 53 2.5 250 W, 900 MHz 

DAT0219 8182 95 100 195 2 18 14 53 2.5 150 Wave. 

DAT0219 8183 96 100 196 2 18 15 53 2.5 

DAT0219 8184 95 100 195 2 18 16 53 2.5 

DAT0219 8185 97 100 197 2 18 17 53 2.5 

DAT0219 8186 96 100 196 2 18 18 53 2.5 

DAT0219 8187 96 100 196 2 18 19 53 2.4 

DAT0219 8188 96 100 196 2 18 20 53 2.5 

DAT0219 8189 96 100 196 2 18 21 53 2.5 

DAT0219 8190 96 100 196 196 2 18 22 53 2.5 2.49 

DAT0219 8191 96 100 196 2 18 23 53 2.5 

DAT0219 8192 96 100 196 2 19 0 53 2.5 

DAT0219 8193 96 100 196 2 19 1 53 2.4 

DAT0219 8194 96 100 196 2 19 2 53 2.5 

DAT0219 8195 96 100 196 2 19 3 53 2.4 

DAT0219 8196 97 100 197 2 19 4 53 2.5 

DAT0219 8197 95 100 195 2 19 5 53 2.5 

DAT0219 8198 94 100 194 2 19 6 53 2.5 

DAT0219 8199 96 100 196 2 19 7 53 2.5 

DAT0219 8200 95 100 195 196 2 19 8 53 2.5 2.48 
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APPENDIX U: Sweep Reliability Test Data, Test # 12, (Test Period 11) 

Devices Upset File size (Mb) 

Stored in: Test# Bd#1 Bd#2 Total Ave Date(97) Time full ave pari Notes 

DAT0219 8201 97 100 197 2 19 9 53 2.5 

DAT0219 8202 91 100 191 2 19 10 9 0./2 

DAT0220 8203 99 100 199 2 19 13 13 5.0 700 to 950 MHz 

DAT0220 8204 98 100 198 2 19 14 13 5.0 1 RPM 

DAT0220 8205 100 100 200 2 19 15 13 5.0 0.1 sec sweep 

DAT0220 8206 99 100 199 2 19 16 13 5.0 250 W, 900 MHz 

DAT0220 8207 99 100 199 2 19 17 13 5.0 150 Wave. 

DAT0220 8208 98 100 198 2 19 18 13 5.0 Note: Signal 

DAT0220 8209 98 100 198 2 19 19 13 5.0 Source Failure 

DAT0220 8210 98 100 198 198 2 19 20 13 5.0 4.72 for Bd #2 during 

DAT0220 8211 96 100 196 2 19 21 13 5.0 test # 8222 

DAT0220 8212 98 100 198 2 19 22 13 5.0 

DAT0220 8213 97 100 197 2 19 23 13 5.0 

DAT0220 8214 98 100 198 2 20 0 13 5.0 

DAT0220 8215 98 100 198 2 20 1 13 5.0 I 

DAT0220 8216 97 100 197 2 20 2 13 5.0 1 

DAT0220 8217 98 100 198 2 20 3 13 5.0 

DAT0220 8218 95 100 195 2 20 4 13 5.0 1 
DAT0220 8219 96 100 196 2 20 5 13 5.0 

DAT0220 8220 97 100 197 197 2 20 6 13 5.1 5.01 

DAT0220 8221 98 100 198 2 20 7 13 5.1 

DAT0220 8222 97 100 197 2 20 8 13 5.7 Note: Signal 

DAT0220 8223 99 100 199 2 20 9 13 6.2 Source (Pulse 

DAT0220 8224 98 100 198 2 20 10 13 6.3 Generator) Failure 

DAT0220 8225 99 100 199 2 20 11 13 6.3 for Bd #2 during 

DAT0220 8226 99 100 199 2 20 12 13 6.3 test # 8222 

DAT0220 8227 100 100 200 2 20 13 13 6.3 

DAT0220 8228 100 100 200 199 2 20 14 13 6.3 6.06 End of Test 

. 
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BSS 
ELECTROMAGNETICS 

1.0 INTRODUCTION 

This report presents the results of shielding effectiveness reverification tests performed on the RF shielded 
enclosure in the 18-41 Barge Annex facility, Special Projects, Mode Stirred Test Chamber, Boeing Defense and 
Space Group, Kent, Washington. The testing was performed to certify the shielding integrity of the enclosure. 
The RF shielding effectiveness testing began on 19 June 1997 and was completed on 20 June 1997. 

2.0 DESCRIPTION OF FACILITY 

The Special Projects Mode Stirred facility is a self-supporting shielded enclosure that is approximately 6' 2 5/8" 
long, 5' 2 5/8" wide, and 7' 8 5/8" high. The enclosure is electrically isolated from the parent building and is 
constructed of galvanized steel panels provided by Universal Shielding Corporation (USC). The enclosure is 
grounded at one point, and has a swinging mechanically sealed 3' X 7' single knife edge shielded entry/exit door. 

3.0 SHIELDING REQUIREMENTS 

The shielding effectiveness testing was performed to evaluate the room with respect to the modified requirements 
of Specification NS A No. 65-6, National Security Agency Specification for RF Shielded Enclosures for 
Communications Equipment: General Specification. The test frequencies evaluated and respective attenuation 
requirements are shown below: 

NOMINAL 
FREQUENCY FIELD 

REQUIRED 
ATTENUATION 

1 kHz 
10 kHz 

100 kHz 
1 MHz 

10 MHz 

E 
E 
E 
E 
E 

70 dB 
100 dB 
100 dB 
100 dB 
100 dB 

100 MHz 
400 MHz 

1GHz 
10 GHz 

P 
P 
P 
P 

100 dB 
100 dB 
100 dB 
100 dB 

E = Electric 
P = Plane Wave 
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BSS 
ELECTROMAGNETICS 

4.0 TEST CONDUCT 

The RF shielding effectiveness testing began on 19 June, 1997 and was completed on 20 June, 1997. The testing 
was performed using the procedures of NS A 65-6 as a guide. The tests were conducted by Lance Benjamin and 
Mark Sanders under the supervision of Vince DiPinto, Certification Analyst, ISS Electromagnetics. Figure 4-1 
contains sketches of the shielded enclosure and shows the approximate location of the points tested. 
A short description of each test point is included on the test summary sheet in Table I. Appendix A contains the 
Raw Data Sheets. A total of 153 measurements were made while evaluating the shielded test chamber. 
A tabulation of the test equipment utilized during test conduct is contained in Table II. All equipment requiring 
calibration was in current calibration traceable to the National Institute of Standards and Technology (NIST) at the 
time of test conduct. 

5.0 TEST RESULTS AND DISCUSSION 

Plane Wave Testing 
Testing was initially_performed at 10 GHz with deficiencies noted at test points #2 and #3 (RF personnel door), 8- 
13 dB out of specification. Corrective action consisted of the following: 

o    Test points #2 and #3 deficiencies were isolated to the vertical seams adjacent to the test points. 
Required the re-tightening of the closure strip. Re-test of the area met specification. 

The remaining test points met the required shielding effectiveness specification at 10 GHz. 

Testing was then performed at 1 GHz plane wave with deficiencies noted at test points #1- #6 door area 15-20 dB 
out of specification. Deficiencies were isolated to the face plate screws around the door handle. Corrective action 
consisted of the following: 

o Removed the inner door cover, removed the locking nuts to the face plate and latch cover assembly, 
cleaned the center latch cover plate then re-assembled and re-tightened all hardware. The shielding 
effectiveness re-test met the required specification. 

The remaining test points did not require any corrective action and met the required shielding effectiveness 
specification at 1 GHz. Testing was then performed at 400 MHz and 100 MHz with no deficiencies noted. 

Electric Field Testing 
Electric field testing was performed at all frequencies with no deficiencies noted. 

6.0 CONCLUSIONS 

Full compliance was achieved for all electric field and plane wave shielding effectiveness requirements. 
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Figure 4-1 Chamber Test Points 
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TABLE II 

TESTF.OinPMRNTI.On 

MANUFACTURER      MODEL NUMRF.R       NOMENCLATURE 

HP 
TEKTRONIX 

HP 
HP 
ELECTRO METRIC 
HP 
KROHN-HITE 
ENI 
ENI 

HUGHES 
EMCO 

356IA 
494P 

3324A 
83620A 
BPA1000 
8349B 
7500 
2100L 
603L 

X-BAND 1277H 
3303 

Spectrum Analyzer 
Spectrum Analyzer 

Signal Generator 
Synthesized Sweeper 
Amplifier 
Amplifier 
Amplifier 
Amplifier 
Amplifier 

TWTA 
41" Rod Antennas 

SERIAL    CAL DUE 
NUMBER DATF- 

30271036  01/16/98 
30272419  10/02/97 

30272290 
30272798 
30142689 
30272343 
30272263 
10242375 
30272352 

31076122 
30271250 
30271251 

Ind Only 
Ind Only 
Ind Only 
Ind Only 
Ind Only 
Ind Only 
Ind Only 

Ind Only 
Ind Only 
Ind Only 

A-H SYSTEMS 

SCIENTIFIC 
ATLANTA 
SCIENTIFIC 
ATLANTA 
MISC. 

TDS-200/535 

18-12.4 

12-8.2 

Dipole Antenna Set 

Standard Gain Horns 

Standard Gain Horns 

Cables, Adapters, 
fittings and Tripods 

30272329 
30272453 
02009865 
00234834 
02009866 
02009825 

Ind Only 
Ind Only 
Ind Only 
Ind Only 
Ind Only 
Ind Only 
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ISS ELECTROMAGNETICS 
SHIELDED ENCLOSURE CERTIFICATION 

DATA SHEET 

LOCATION 
TEST DESCRIPTION 
ROOM DESCRIPTION 
FIELD TESTED 
ENGR/TECH 

Mode Stirred Lab, Kent Space Center, Kent, WA. 

Room Re-certlfication         

P/anj-t      Ay n „J. 
DIPInto, Sanders & Benjamin DATE    £-/', -S/2*A ) 

SPECTRUM 

ANALYZER 

MODEL </<?</   4P L/^Umf 6/ *<Jl* / l/tjc//* /i 

SPAN/DIV St«   /-J~L- / e^-L / i^tfi. /  XM-2- 
RES B.W. //<-//, ; £ +i 2_ , K/l-L. ;/£M z- 

ANTENNA MODEL Ha <■ >-> ^; & s-i />/«/-r £>*/>* /O 
DIST v</w 

Si/" 5<f" SI'' 
SIGNAL 
GENERATOR 

MODEL cl/i/s fi Zltid /> ttSi» A &KS3JA 
OUTLVL -'tdörf - Itdlim - ,2Mi/« -Jtrtßrt 

PREAMP MODEL WA fi>Pßiooo SJ/fi /i//W 
AMPLIFIER MODEL n^t^-r-or S°S <L s** c *oS(_ 

CAL SIGNAL LEVEL -t^/i oi6r^ Orfg-y -rotttf" -r*rßn 
EXT ATTENUATION *s / A AS /*■ A/ /*>. S*-l   / <t 

NOISE LEVEL - frdßrt -1 I 0 affin //£ef/f/~\ /fx//J'-> 
DYNAMIC RANGE nod A no clR i io Ab n*M6 

TEST 
LOCATION 

FREQUENCY FREQUENCY FREQUENCY,, 
I/O* AH], 

FREQUENCY 
/oO>~*r-i- 

FREQUENCY FREQUENCY 

SIGNAL SHEFF SIGNAL SHEFF SIGNAL SHEFF SIGNAL SHEFF SIGNAL SHEFF SIGNAL SHEFF 

Door Test Point • 1 -16 /»% /<?y /or -l(S > I/O -//5 > I/O 

»2 -1fi -7110 \n s (<>s -lt\ IVf -//s > ,i a 

•3 ~1{ lOV IO 1 10 *\ -/lV IOe) -.'/ s i /it-- 

»4 -ii i o 6 lo~i IO>]> -//s > lid -us > a c' 
#5 -*\? >/'(, ('1 fO\ -l/S > ii o ■I't. > ncf 
«6 -^t, 16% 1 o9 IÖ X -f/X   . >//0 -II < >"*' 

Typ Seam »7 -■w > II fi /Of 10 k -1/5 > I/O -li 5 >   II 0 

«8 -kr > // n I/o >"f? -US ?//i> -IK > IIß 

Air Vent #9 -iß- > 110 no > fiO -(It >// d -"? > na 
• 10 -it >// 6 riß >/!/) -"5 P//o -ns >   110 

«11 -n >,/0 //>/S /o 6 -a J y/ZO -//£ ? .".'.' 
RF Filter «12 -i* iO*l IO1- 1*2. - IIS >//0 -lf,1 > no 

• 13 ~ii 106 no y no -115 >!/£> -ifS > II a 
• 14 -<j2 loLi (OS loS -lis >!/£> - If-) > ii0 

Air Vent • 15 -4s loi IP I 10$ -l/S > //£> VHP > n c? 
«16 -*it >l/o 16 6 i'L -//S. > no -t'J > /id 

Motor Panel «17 -it 16 9 li>°\ io<i -us > / 'd -a j >/i0 

- 

SPEC. LIMIT d& 10 6 10 o 10 0 io 6 
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ISS ELECTROMAGNETICS 
SHIELDED ENCLOSURE CERTIFICATION 

DATA SHEET 

LOCATION 
TEST DESCRIPTION 
ROOM DESCRIPTION 
FIELD TESTED 
ENGR/TECH 

Mode Stirred Lab, Kent Space Center, Kent, WA. 

Room Re-certlfication 

Modular 

f-A 
DIPInto, Sanders & Benjamin DATE /"- / 7   - / S3-<>/'l\ 

SPECTRUM 

ANALYZER 
MODEL V7<//7 / y9V" * 1?S/ * J <--<'"» 3 ?*' "• 
SPAN/DIV 1 Kl^t- <*"*. 2 r^z/i 1(6 f/L. /j^r Hi 
RES B.W. /'■fz- i is */1_ ■2.%r>/Hi  /.5;)£- i-r°t)/tfi~ 

ANTENNA MODEL Ao*( £.*( /?„,• S0J> ZJ 
DIST z r " 2 r " » <- " -z. r " z. <• " 

SIGNAL 

GENERATOR 

MODEL 332-<(*i 7 1 2 t/ s 3j«.</^ 332'/ *- 3 S2.V1 
OUTLVL -ilJtn -■)dAm ~3lJA^ ~HM6i~\ Ooff.in 

PREAMP MODEL *A //°r At/*. AJ  /#- AS /*h Al /At 
AMPLIFIER MODEL 2/* 6   C %/ao L J^iao L 2 we? C iSU;?^ 
CAL SIGNAL LEVEL SMAI -r*/i~ ~i<r4(4^ ~s    M/i^ - xS^6/^i 
EXT ATTENUATION /<V A. SJ/A sJ A<a y /^i ^J  //O 
NOISE LEVEL - il£d& * •itsJß* -A?V/3//?/~i -l/Si//?>~\ 16 c J/£^ 
DYNAMIC RANGE l/Odfi /lodK. itfijR - /lodrf troJA 

TEST 
LOCATION 

FREQUENCY 
10 /-!/</•»_ 

FREQUENCY 
/»n Pi, 

FREQUENCY FREQUENCY FREQUENCY 
/ X#7 

FREQUENCY 

SIGNAL SHEFF SIGNAL SHEFF SIGNAL SHEFF SIGNAL SHEFF SIGNAL SHEFF SIGNAL SHEFF 
Door Test Point                     #1 -'I 1 > flO ~HS ? I/o -/•»* > 116 -H5 > I/O -!/>•; >eo 

'                                                    #2 -II5 > I/o -ff> > I/O -/J5 > I/O -/I   5" > /I /> -l/> T >z-o 
«3 Z1U_ > Uo -V> > ne -/)$ > I/O -II  f >l/l? - 105   > r-o 
«4 ~u<r > i/o -ft? > If 0 ~ns > I/O -US >///> -Iff S > ro 
«5 -et > )'£> - l/\ * IIC -u % > //O •Ii 5 >I/D '1*5 > f^fl 
»6 -fg > f'O ->/f >r,c- -i*S •>///? -II S >// l> -/e S > f^V 

Typ Seam                               #7 -in > I/O 'Iff >///? -/? S >no -nf >///> -i/if 7 $■(.- 
Typ Seam                               #8 -//? T r/O -lff> > i/o -t? 5 71/0 -//5 > 110 •if,  ^ > r-O 
Air Vent                                  #9 -(U > ii n -II > 7'/p -111 ? i/p -ll S > 1/6 -/«<■ > - (■ 
Typ Seam                             #10 -fn > t'P Ut'<i ?i/0 - ■> 5 -> I/O -/!% y i/o -'!?£ 7 (-- ,: 
Con Panel                          #11 -//r > UP -It* 711/) -/A  i >// # -/' 5 >j/6 -//>5 •>   '. ,-i 
RF Filter                               #12 -if? ? t/n -flS 7/1$ ->xj 7 ii 0 -//,S >/l O -JeS >   /'' ■? 
Con Panel                             #13 -//,> > (>(? -/If? 7 l/j ~/JS > 1/ c - // S * in; -Is, 5 >  .'-"'    -7 

Typ Seam                             #14 ~"5 > I'D ~I'S 7 no -175 > llO -il 5 >', c -l/S >    '<; 
Air Vent                                #15 ~/'l >  /A 0 -n? >llt! ~~u * y no -//S >n <f ~//>S >   '.' 
Typ Seam                             #16 -/i? >"C -1/5 7 /if -!>'. >lil> -// 5 > .■ /.-.' -/* r > •"     ' 
Motor Panel                        #17 -ff$ -7   "O -'"? 

? />r .us ? nO - il J > I/O -/6 < >    '     . 

SPEC. LIMIT                   rf ß       | l/lt /»a (o a lO 0 1<> 

*U.S. GOVERNMENT PRINTING OFFICE: 
2000-510-079-81240 
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