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A METHOD FOR AUTOMATIC TEST AND EVALUATION
OF MICROWAVE TRANSCEIVERS AT L-BAND FREQUENCIES

Introduction

The advent of the practical phased array radar introduced the needfor complex testing and thorough statistical analysis into the microwaveindustry . The volttaiInnus quantities of data required on each devicecoupled with the redundancy of devices used on even a single system madethe use bf automatic microwave test systems mandatory, not optional .

The long test and evaluation cycle required for acquiring largequantities of data coupled with the uniqueness of each device has inturn created a serious financial burden on most manufacturers who cannotjus t i fy the purchase and/or fabrication of such equipment based uponanticipated demands .

The gathering of data on a single device is only th, f irst step in
a chain of sta tistical analyses. Individual limits must be imposed uponeach device produced to assure quality control but in a system usinghundreds ot even thousands of the same device (such as is experienced inphased arrays) then only the aggregate performance is important to the
system. Thus through the test of individual devices, system performance
can be predicted and as the data base is increased , the importance of
individual parameters on the system can develop into higher quality and
more cost effective products .

This report describes the effort expended at the Naval Research
Laboratory In the attainment of an automatic test facility capable of
acquiring individual device data and the reduction of such data into
terms suitable for system statistics .

This effor t has been concentrated primarily at L—band frequencies
and on transmit/receive devices, the latest device being such a trans—csiver now in production by the General Electric Company , Aircraft
Equipment Division , Utica , New York for the Naval Air Development
Center , Warminster , Pennsylv ania (Dr . 3. Smith , Code 2040) .

The Device Under Test

In order to reduce the complex testing required to manageable
propor tions , it is necessary to specifically tailor the test program
to the unique device under test and to el{in{nate operator interaction
Not.: Manuscript submit ted November 10, 1977.
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or reduce this interaction to a minimum. Towards this goal. a thorough
understanding of the device parameters to be evaluated and the condi-
tions of test is indicated as well as an understanding of microwave
testing techniques.

The device that is being considered in this report is a transceiver,
used in a phased array radar at L—band, under pulse transmit conditions.
In addition to microwave circuitry such as circulators, switches, and
amplifiers, the device employs a 5 bit (32 state) electronic phase
shifter, and a 3 bit (8 state) electronic step attenuator. Within the
transceiver structure is the necessary electronic circuitry to trans-
late incoming digital signals into appropriate performance cousnands .

It is , therefore, necessary to gather performance data under the
following test modes:

transmit
receive
over frequency
over phase
over attenuation (receive only)
over temperature
over supply voltages
over input power (transmit only)

In addition, a typical device may be required to operate under
various combinations of PRI and pulse width during transmit which
greatly adds to the amount of data required to verify system perform-
ance capability.

Referring to the above list the number of data points considered
necessary and adequate for the transceiver amounted to 2304 for receive
and 864 for transmit for each temperature/voltage combination during
acceptance with a total of 20736 receive and 7776 transmitter data
points per transceiver module during qualification.

It can therefore be seen that entering into such a test endeavor
without an adequate test sequence and plan or without adequate test
facilities can lead to chaos .

Microwave Teats • The number and kind of microwave measurements are
quite limited but from these limited number of measurements much data
can be extracted. In automatic microwave measurement, after appro-
priate calibration , it is possible to measure

a. Amplitude and angle of reflected power
b. Amplitude and angle of transmitted power

Many systems, such as the Hewlett-Parkcard Automatic Network
Analyzer def ine a set of device S—parameters from which the typical RF
terms can be derived . tn addition , dependent on the type of device to

2
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be evaluated , it is possible to vary the calibration model and thereforet the correction factors applied to the device under test.

In each case, however, the four basic bits of information are used
to derive ail necessary data. VSWR is derived from the reflective
properties. Gain (or loss) is derived from transmission magnitude and
such properties as differential phase and differential attenuation are
derived from various sets of transmission data. It is insufficient to
just derive the S parameter values; it is necessary that data processing
be incorporated into any program to permit evaluation.

Reference Line

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

L2~~J 
on

Fig. I - Test by comparison test method
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The measurement system. Both microwave automatic measurement systems
used for the measurements described in this report are similar in
method , although quite diverse in design particulars . Referring to
Figure 1, the RI signal is divided into two paths , one to be used as a
reference, the other as a signal for the unit under test (UUT) . In
addition , the reflected wave at the input to the UUT is sampled.

To determine a complete set of S parameters, both phase and ampli-
tude of the various signals must be known, first over all measurement
frequencies under calibrate conditions with no UUT in the line from
which system correction factors are determined and then repeated at the
measurement frequencies with the UUT in the line.

The Hewlett—Packard (HP) system accomplishes the measurement
sequence by switching the phase and amplitude measuring hardware
between the various test points (reflected input and output). It is
thus necessary to double the number of measurement or data points that
must be obtained from the numbers listed above.

The HP system is designed for CW operation only and this type of
measurement system is not acceptable when high power pulse measurements
are to be made. The Scientific—Atlanta (5k) measurement system, which
uses a different method of detection and signal processing, with
reduced accuracy is used for measurement of pulse signals, in this case
transmit signals associated with the transmit section of the UUT.

In addition, the Naval Research Laboratory has modified this
equipment so that the input power can be leveled at each frequency to
predetermined values for evaluation of such devices that are sensitive
to input power especially those operating in a non—linear mode (class
C transmit operation for the UUT). Also, the addition of pulse peak
power meters, to measure forward power before and after the device
under test and the input reflected power permits the measruement of
powers by sampling (80 nsec) the pulse power. The sampling window
can be moved through the RI pulse time and does not operate on the
basis of averaging techniques as does the SA equipment.

Transmission and reflection properties of the UUT are measured
simultaneously with this equipment, therefore, switching is not
required. It is necessary, however, to measure at each data point,
a series of five measurements, which are averaged to reduce instantan-
eous errors and eliminate erroneous measurements. This then means that
the number of sequential measurements becomes 80,352 for qualification
of each UUT and 8,928 for acceptance.

In addition to the signal measurement hardware, there is associa—
ted with the overall control system, a set of control hardware used with
the UUT, and redesigned and/or modified as required for each device and
test plan that has for its prime function control of the UUT. This
control includes the necessary switching of the various module functions

4
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such as transmit/receive , phase shift and attenuation, by the generation
of the necessary code sequences under computer control and also the
generation and control and/or monitoring of the various supply voltages
and operating temperatures . See appendix IV for detail schematics of
this special test equipment and other equipments designed at NRL speci—
fically for this application.

The entire system in simplified block diagram form is shown in
Figure 2.

The measurement program

All measurement programs are generated in either FORTRAN for
main programs or in assembly language for I/O drivers .

The listings of the actual programs are included as appendices I, II ,
and III to this report . However , it should be mentioned here that the se-
quence of measurement events has proved very important to the efficient use
of the test time. Some parameters , when changed , require longer period s
for switching or settling, therefore they should be changed a minimum
during any test sequence . The sequence chosen (where applicable) is ,
from least varied to most varied :

Temperature
Voltage j Manual change — automatic monitoring
Attenuation — Receive only
“5” parameter — Receive only
Input power - Transmit only
Frequency
Phase

Attenuation in the above list is out of time sequence because of
the limitation of memory size. Although the attenuation command is
loaded into the device along with each phase command , the attenuation
coumiand is varied such that the acquired data from all other variables
is transferred to bulk storage between each change .

Input power requires further comment in that the power leveling
circuit is a computer based digital servo ioop that can be programmed
to the desired power level, turned off , held at a predetermined feed-
back voltage, and initialized to predetermined limits. This loop has
its own interrupt system thus making it independent of the normal pro-
gram sequence. The data update rate is 600 per second maximum which
does not appreciably alter the normal program function.

Programs and any other special command functions are entered by way
of keyboard or magnetic tape cassette. Data is output to reel type mag-
netic tape. Each file of data first references a serial number followed

6
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by pertinent test parameters so that a tape can be easily searched for
the desired file. The appendices include program listings for searching
transmit or receive data tapes, extracting the desired data and proces-
sing the data in a similar manner to the main program.

Data processIng and output

It is desirable to store the data obtained in raw form on magnetic
tape for future processing ana generation of overall statistics but it
is likewise necessary for immediate use that a summary listing be made
available. Many forms could be generated including curves and histo—

• grams but the quantity of print—out can rapidly reach uncontrollable
proportions.

For this reason it was decided that the raw data as delivered by
the test system would be processed into the various specificati rn para-
meters and presented in tabular form. Because of the statistical nature

• of the application for the units to be evaluated much of the data is
printed out in terms of statistical information .

In addition a keyboard switch option was inëluded in the program
that generates a long form print out where in addition to the summary
data, information at each frequency—phase state is given. This long
form print out is forced when power output under transmit test condi-
tions reaches a level that causes large measurement errors (i.e. 0 dBm)
so that the operator is immediately aware of the type of error and then
can properly evaluate the statistical parameters .

A listing of the short form print—out is given in Figure 3 and the
long, form is given in Figure 4.

• Conclusions. With .the complexity of test and the number of data points
necessary for a meaningful statistical analysis, the use of manual test
equipment requiring much operator Interaction is prohibited.

Thus for production components, or those that are to be produced in
quantity where repeated similar tests are to be performed, the computer
based test facility with data processing and storage is indicated. Not
only can Immediate data be obtained but the stored data can be processed
at a later date In ways specifically meaningful to the end system use as
well as in the form of useful statistics on classes of devices.

7
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SER .NO . 001 RECEIVER
IffiTE: NP’? 20 ,197?
VOLT 1=— 11.0 90 VOLT2= 23.890
T E N P 1~ 24.9BEC.C TEMP2~ -24.9DEG .C
I P P E  T E S T , PS C P L I B R ~~T E B  X X X

• R T T N U P T IO N =  2DB . -

• F REI~~. 1235 1260 1220 1295 1300 1305 1320 1340 1365
V~~WR M PX 1.04 1.04 1.04 1.04 1.04 1.04 1.05 1.05 1.05
V 2 W R  MEPN 1.0 4  1 .84  1 . 0 4  1 .04  1 .84  1.0 4  1 .05  1.0 5 1.05
MP >~— P H — E R  — 3 4 9 .  — 3 4 9 .  — 3 4 9 .  — 3 4 9 .  —349. —2 .49. —349. —349 • — 3 4 9 .
RMS—PH—ER 203.0 203.0 203.8 203.8 203.8 203.0 203.0 202.9 203.0

• M P X — G H — D B  .0 .8 .8 — .0 — . 0 — .C — .~~~~ — .0 — .0
r~1 I w — c N — D B  .0 — .8 — .0  — .8 — .0 — .0 — .0 — .0 — .0
INS PHPS — 1 8 .  — 1 8 .  — 1 9 .  — 1 9 .  — 1 9 .  — 19. —19. —19. —2 0.
O VERPLL NEPN GR IN= — . 0DB .
SIB. DEV IPTION IN O V E R P L L  G P I N ~ —58 .3DB.

• SER .NO. TEST TRPNSMITTER
DPTE: NP’? 17 , 1977
YOLT 1=—11.1 45 

, 

VOLT2= 24.15.3
• . TEMP1= 23.9DEG.C TEMP2= - 4.6DEG.C

N ON E

• I NPL! T PC h ’ E P = 2 4  .

*~~~T *3
• . FREQ . 1235 1260 1280 1295 1328 1305 1320 1340 1365

V SU J R MPX - $ s $ $  $$$$$  s$$$$ s~ sss ss~-s~ s~~~ s sssss ~ssss sssss
VS~JR M E ~~N $ $ $ •  $$~~$$ $$$ $$  $ $ $$ $  ~ $$ $$~-$ $  $~~~$ - $  $ $ $ $ $  

~~~~~~~~~~~~~~~

N P X — 0 H — E R  — 3 4 9 .  — 3 4 9 .  — 3 4 9 .  — 3 0 4 .  — 2 5 9 .  ~ 3 49 .  — 3 4 9 .  - 3 4 9 .  — 3 4 9 .
• R M S — P R — E R  2 0 3 . 8  2 0 2 . 9  2 3 2 . 9  1 65 . 6  130 .8  2 8 3 .8  2 03 .0  2 0 3 . 1  2 0 3 .0

M P X — P W R — 1 J  .0 .8 .0 .0 .8 .8 .8 .8 .0
M IN— PWR—W .0 .8 .0 .8 . 0  .0 . 2  .0 .0
I~~ : ~ Hp:~ . . . . 3 6 0 .  3 68 .  360 . 3 6 0 .
O V E R ~~LL rlEnN PEIRK PO U3 EP = . @ t .J PTT S
.T D .  D E V I P T I O N  IN IJVER P LL PE IRK P0 l IEP= •cw ~TT: .:

Fig. 3 - Short form printout for transmitter
and receiver sections of transceive r
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SER .HO.  T E S T  . TRANSMITTE R
D A T E :  M A Y  1? , 1977

• VOLT 1=—11 .1 45 VOLT2= 24.150
TEIIPI= 2~~.9DEG.C TEMP2= —34 .GDEC .C
N O N E

INPUT POUER= 24 .8DBM.
FREQ . 1235 1260 1288 1295 1308 1385 1320 1340 1365

.00 B E G .
V S WFz $$~~$$ $ $ $ $ $  $ $ $ $ $  $ $ $ $ $  $ $ $ $ .r $~~$$$  $$~~$$ ~~~$$~ $*$S*
IIPX—PWR — W .0 .0 .0 .0 .8 .0 .0 .0 .0
I P H S ‘ . . . . . 360. 360. 360. 3~~0.

• 
• 

11.25 D E C .
V S W R  . • $ $ $ $  $$~~~~$ S $ .~~$ $ $ $.3$ $~ .$ $ $  $ $ $ : ~•$ 

~~~~~~~
P I P X — P W R — W  .0 .0 .8 .0 .0 .0 .0 .0 .0
D.EL P H A S E  — .0 .0 — .0 .0 .0 — .0 .0 — .1 — .1

2 2 .50  B E G .
V S W R  ~ $$$$  $ $$ $ $  $ $ $ $ $  S$~~$t $ $ $$$  $ $ $ $ $  $ $X $ $  $$$~~$ $~~~$,
M R X — P W R — W  .8 .0 .0 .0 .0 .0 .0 .0 .8
DEL PHASE — .1 .0 .8 .0 — .0 — .0 .0 — .0 — .1

3 3 . 7 5  D E C .
V S W R  $$$$$  $$$$$ $ $ $ $ $  $$$$$  $ $ $ $ $  $ $ $ $ $  $$$~~$ $$~~$$ *$$$$
M A X — P W R — w  .0 .8 .0 .0 .0 .0 .0 .0 .0
D E L  P H A S E  — .0 .0 .0 .0 .0 .0 .0 .0 .0

45 .00  D EC .
V S W R  $$$$$ $ $ $ $ $  ~ $ $ $ $  $ $ $ $ $  $$$~:$ $~~$$$ $$$$$  $ $ $ $~ $$$$$
M P X — P L d R — W  .0 .0 .0 .0 .0 .0 .0 .0 .0

• DEL PH1~SE — .0 .0 .1 .0 .8 .2 .5. — .0 — .0
56 . 25  P E G .

• V SWR $$~~$$ ~$~~$$ $$$ $ $  $ $$ $ •~~ $ $ $ $ $  ~~~~~~~ $ $ $ $ $  $ $ $ $$  $ $ $ $ $
MPX—PWR — W .0 .0 .0 .0 .0 .0 .8 .0 .0

‘ DEL PHA SE — .0 .8 .8 .2 — .0 - .0 .0 .0 - .0
67 .50  DEC .

V S W R  $$$$$  $ $ $ $ $  $$~~$$ $$~~$$ $$$~~~ $ $ $ $ $  $$$~~$ ~~~$$ $  ~~~$ $ $
M A X — P L ~R — W  .0 .0 .8 .0 .0 .0 .0 .0 .0
D E L  P H A S E  — .1 .8 .0 .0 .8 .0 — .1 — .8 - .1

7 8 . 7 5  D EC .  
-

VS~JR $$$$$  $ $ $ $ $  $ $ $ $ $  $ $ $ $ $  ~~~$$~ $~~$$ ~~~$$$  $~~$$~ $$~~$$
M I R X — P L~I R — W  .0 .0 .0 .0 .0 .0 .0 .0 .0
D E L  P H A S E  — .8 .0 .0 — .0 — .0 - .0 - .0 — .0 — .0

90 .00  D E C .
VSWR $ $ $ $$  $$~~~$ ~ $ $ $ $  ~~~ $~~- $  $ $ $ $ $  $ $ $ $~~- $ $ $~~ $ $ $ $ $ $  S X ~~$S

• N P X — P W R — W  .0 .0 .0 .0 .0 .8 .0 .8 .8
D E L  P H I R S E  . .0 • .0 — .0 .0 — .Q  - .0 — . — .0 — .1

10 1 .25  BE G .
V S 1~ R $$~~~ $ $$~~$~ $~~$ $ $  $$~~$$ $$$~~$ $$ $ $~~ ~~$$~~~ $ $ $ $ $  $ $$ $~~M S X — P W R — L I  .0 .0 . .0 .0 .0 .0 .0 .0 .0
DEL PHASE - — .0 .0 .0 .0 .0 .8 — .0 — .1 — .0

112.30 BEG .
$$$ $ $  $ $ $ $ $  $~ •~~~•~~ $~~$~~~ $~~~~$$  $$$~~~ $~~~~$$  ~~i$~~~ $ $ $

M R > :— P ~L 1 R — W  .0 .0 .8 .2 .0 .0 .0 .0 .0
• DEL P HA S E  — .0 .0 .8 .0 .0 — .0 — .0 — .1 — .8

12 .3 .75  D E C .

~ $ $  ~~$~~~• $  ~~~~~• $ $~~~
• ~~~~~~~ $$~~~ :~ ~~~ ~~~~~~~~~~~~~~~ $~~$~

-$  
~

-
~~~~$$

.8 .8 .0 . .0 .0 .8 .2 .0 .0
DEL P H A S E  — .0 .0 .0 .8 . 3  .P — .3 — .1 — .0

• 1 3 5 .2 0  P E G .
• $~~$$~ ~ $$ $ :~ ~~~~~~~~~~~ ~~~~~~~~~~~~~~ ~~ $$~~

‘
~~ X~~ ç$ .$ ~• M P X — P W R — t d  .8 .8 .0 .0 .0 .0 .5  .8 .0

• DEL P H A S E  .0 .0 .0 — .8 — .0 .
‘
~ 

— .0 — .1 — .1
Fig. 4 - Long form data printout for tran smitter and receiver
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sections of tr ansceive r module (Cont inues) 
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• 14 6 .2 5  IJEG .
~F~~U R  

• $$$$$ $$$$$  $$$$~ $ $ $ $ $  $ $ $ $ $  $ $ $ $ $  ~ $$$$  $$* $S  $$$$$
• P1~~X — P W R — W  .0 .0 .0 .8 .0 .0 .0 d O  .8

D~~L P HAS E — .0 .0 .0 .3 .0 — .0 • .o — .1 - .1
1~~?. 50 DEC.

• Y 3 1 1 R  $$$$ X $$$$$  $$~~~~$ s~ s~ s s s s sc  ssss~ .~sss s ss~ ss s~ sssM P ~’JR W .0 .0 .0 .0 - 
. .0 .8 .8 • .0

• . ‘ B-E L PHAS E — .0 .0 .0 .0 .0 .0 — .1 — .2 — .1
16 8 . 75  P E G .

• V5 IJ IR $ $$$~ $$$~~$ $$ $ $ $  ~ $ $*$  $ $$$~ $ $S$$  $$~~~~ j~ç~~~~ $$1;$S
• M W X — P W R — W  .0 .0 .0 .0 .0 .0 .0 .0 .0

DEL PHPSE — .0 .0 — .0 .2 — .0 — .0 — .0 — .2 — .1
180 .00  D EC .

• V S W R  $$$ $ $  $ $ $ $t  $.~-~~ $$ $ $~~ $$ $ $ $~ •~~ $$ $ $ $ $$$~~$ S $$ $ $  $ $ $ $ $
M R X — PW R — I~ .0 .0 .0 .8 .0 .0 .0 .0 .0
D E L  P H A S E  — .1 .8 .0 — .0 .8 .8 — .8 - .2 — .2

19 1.25 DEC.
• VSWR $$$$$ $$s$$ $S$~~$ $ $ $ $ $  ~ $ $ S $  $ $$~~* ~~~$ $$  $s*s$ s$sss

M A X — P W R — W  .0 .0 .0 .0 .0 .0 .0 .0 .0
• DEL PHRS E — .8 .0 .0 — .0 .0 — .0 — .0 — .2 — .1

2 02 . 5 0  D E C .
V S W R  $$$$~ $$$$~ $$S$$  $ $ $ $ $  $$$ s $ $$s$$ s~ ss~ sss~ s sssss

• M AX— PL i JR— W .8 .0 .0 .0 .0 .8 .8 .0 .0
DEL PHASE — .0 .0 .0 .0 .8 — .0 — .0 — .2 — .1

• 2 1 3 . 75  DEC .
• • 

• V S W R  $ $$$$  $ $ $ X $  ~~$$$ $  $ $ $ $ $  $ $ $ $ $  $ $ $ $ $  $ $ $$ $  $$$$$  $ $ $ $ $
- • M R X — P W R — W  .0  .0 .0 .0  .0 .8 .8 .0 .0

DEL PHA SE .0 .0 .0 .2 . — .0 — .0 — .0 — .2 — .0
• 2 2 5. 8 8  D E C .
V SWR $$$$$ $$$$$ ~~ $$$ $ $~ s: $$~~$~ $$$S$  $$$~~$ $$$$$  $$$~~$MAX —P ~dR— W .0 .0 .0 .0 .0 .0 ‘ .8 .0 .0
D E L  P H A S E  — .0 .0 .0 .0 .0 - .1 - .0 — .2 — . 1

• • 
236.25 DEC.

• VS bJ R $ $ $ $ S  $$$~~$ $$$$$  $$$~~~ ~ $$$ $  S$$$$ $$$$t  $$$$$  $$$ $$
- 

M P X — P U R — W  .0 .0 .0 .8 .0 .~~ .0 .0 .0
DEL PHASE — .0 .0 .0 .0 — .0 — .1 - .0 — .2 .0

• 2 4 7 . 5 0  D E C .
• V S W R  $$$$$  $ $ $ $ $  $ $ $ $ $  $ $ X $ $  $$$ s $ $$ s $$ $$~ ss sssss ssssx

• P 1 A X — P W R — W  .0 .0 .0 .8 .8 .2 .0 .8 .0
DEL PHASE — .0 .0 .1 — .0 .0 .0 — .8 — .2 — .1

• 2 5 3 . 7 5 D EC .
V S W R  • ~~~~~~ ~~~~~~~~ ~~~~~~~ $ $ $ $ $~ ~~~~~~~ ~~~~~~~ ~~~~~~~~
M A X — PW R— U  .0 .0 .0 .8 .0 .8 .8 .0 .8
DEL PHASE — .1 .0 — .0 .8 .8 .8 • . 0  — .2 - .0
272.00 PEG.

V S W R  $ $ $ $ $  $X 5 $ $  $~~~$$ $$$~~$ $ss~ $ $ $ $ $ $  $ $ $ $ $  $$~~$$ $~~~$~
M P X — P W R— W  .0 .0 .0 .0 .0 .8 .0 .0 .0

• DEL PHAS E — .0 .0 .1 .0 360.0 .2 - .8 — .1 — .8

• 281.25 DEC .
VSWR $$$$$ $$$$$ $$S~~~ $$~~$$ $~~$$$ $$$$$ $$$$$ $$$$$ $$$$$

• M R X — P W R — W  .0 .0 .0 . • .0 .0 .0 .0 .0
DEL PHASE — .1 .0 — .0 .8 360.0 — .1 .8 — .2 .0

2 9 2 . 5 ?  P E G .
V ; WP . • ~~~~~~ ~ 3$~~-~ $~~$ $$  $~~~~$$  $~~$~~$ $$~~t $  ~~$$~~~ ssss~ ~ss~ s
M A ~< — P W R — t ~! • 2 .0 .0 .0 .0 .8 .0 .0 .0
DEL p HAS E — .0 .0 .0 — .2 06 0 . 0  — .0 - .~~~ — .2 — .1

38 3 . 7 5  P E G .
$4~ $:~~$~~~~~~~ ‘~ ~~~~ s:~~ s .i~~st c  t :~~$*~~ $~~~~ $

.0 .0 .8 .8 .0 • .8 .9 .0 .0
D~~L~~~H~~~E .0 .0 .0 — .2 360.0 ~ .2 .0 — .1 — .0

Fig. 4 (Continued) - Long form data printout for transmitter
and receiver sections of transceive r module
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S E R . H O .  801 • . R E C E I V E R
D A T E :  MAY 20 ,1977
V O L T 1 = — 1 1 . 09 0  V O L T 2 =  2 3 .8 9 0
T EN°la  2 4 . 9 D E G . C  TE IIP2= — 2 4 . 9 D E C . C

• 
~R P E  T E S T , A S C A L I BR A T E D  X X X

A T T N U PT I O N=  2 D B .

FREO . 1235 1260 1280 129~ 1 1305 1320 1340 1365
.80 D E C .

1.04 1 .0 4  1 .84  1 . 0 4  1 . 0 4  1 . 0 4  1.05 1 .05  1.05
G R I N — D B  .0 — .0 — .0 — .0 — .0 — .0 — .0 — .0 — .0

• IPHS — 1 8 .  — 1 8 .  — 1 9 .  — 1 9 .  — 19 .  — 1 9 .  — 1 9 .  — 1 9 .  — 2 0 .
• 1 1 . 25  P EG .

V S W R  1 . 0 4  1 . 0 4  1 . 0 4  1 .04  1 . 0 4  1 . 0 4  1.85 1 .05 1.05
CA I N— P B  .0 .0 — .0 — .0 — .0 - .8 — .0 — .0 — .0
DEL PHASE — .0 — .0 — .1 - .0 .0 .0 .0 .0 .0

• 2 2 .50  D EC .
V S W R  1 .04  1 .04  1 .04  1 .04  1 .04  1 .04  1 .05 1.05 1.85

• G R I N — D B  .0 — .0 .0 — .0 — .0 — .0 — .0 — .0 — .0
DEL PHA SE — .0 — .0 — .0 — .0 .0 — .8 .0 .8 .0

33.73 DEC.
V S W R  1 .04  1 .04  1 . 0 4  1 . 0 4  1. 0 4  1 . 0 4  1.05 1 .05  1.05
G P I H— D B  .8 .0 .0 — .0 — .0 — .0 — .0 — .0 — .0

• DEL P HA S E  .0  — .0  — . 1  — . 0  — . 0  — . 8  .0  .0  . 0
• . • 45 .80  D E C .

V S W R  1 .04 1 .04  1 .04  1 .04  1 .04  1 .04  1.05 1 .05  1.05
G P I : ! — D B  .0 — . 8 .0 — .0 — .0 — .0 - .0 — .0 — .0
D E L  P H A S E  — .0 — .0 - .0 — .0 .0 .0 .0 .8 .0

5 6 . 2 5  PEG.
V S W R  • 1.04  1 . 0 4  1 . 0 4  1 .04  1 . 0 4  . 1 . 0 4  1 .05  1 . 0 5  1.05
G R I N — P B  .0 — .0 .0 - .0 — .0 — .0 — .0 — .0 — .0
DEL PH PS E  .0  — .0  — . 0  — .8  — .0  — . 0  — .0  . 0  .0

6 7 . 5 0  D E C.
V SWR 1.04 1 .04 1 .04 1.04 1 .04  1.04 1.05 1.05 1.05
G A I N — P B  .0 — .0 .0 — .0 — .0 — .0 — .0 — .0 — .0

• DEL PHASE — .0 — .0 — .0 — .8 .0 .0 .0 .8 .0
7 8 . 7 5  D E C .

VS~IJR - 1.04 1 .04  1 .04  1 .84  1 .04  1.04  1 .05  1.05 1.05
C R I N — D B  .0 — .8 — .0 — .0 — .0 — .0 — .0 — .0 — .0
DEL PHASE — .0 — .8 — .1 - .0 .8 .0 .0 .0 .0

98 .80  DEC.
V S W R  1 . 04  1 . 0 4  1 . 0 4  1 .0 4  1 . 0 4  1 . 0 4  1 . 0 5  1 . 0 5  1 . 0 5

G A I N — P B  .0 — .0 . 0 ’  - .0 ‘ — .0 — .0 — .0 — .0 — .0
• D EL PHASE — .0 — .0 — .0 — .2 .0 .0 .0 .0 .0

10 1 .25  BE G .
• V S W R  1 .04  1 .04  1 . 0 4  1 .04  1 . 0 4  1 .84  1.05 1 .05  1 .05

C A I N— P B . 0 ’  .0 .0 — .0 — .0 - .0 - .0 — .0 - .0
DEL PHA SE — .0 .— .0 — .0 — .0 — .0 .0 .0 .0 .0

112 .50  D EC .
V S W R  1 . 0 4  1 . 0 4  1 . 0 4  1 .84  1. 0 4  1 . 0 4  1 .05 1 .05 1 .05
G P I 9 — D B  .0 — .0 — .8 — .0 — .8 - .0 — .0 — .0 — .0
D E L  P H A S E  — .0 — .0 — .1 — .8 .0 — .0 — .0 .0 .0

1 2 3 . 7 5  D EC .
V S W ~ i.e4 1 .04  1 .04  1 . ?4  1 .04  1 . 0 4  1 .05  1.0 5 1.05 ,
C P I ~4—DB .0 .0 — .0 — .0 — .0 — .8 — .8 — .0 — .0
DEL P H A S E  — .0 - .0 — .0 — .0 .0 .0 — .0 .0 .0

1~~~~.00 D EC .
1 . 04  1 . 0 4  1 . 0 4  1 .24  1 .04  1 .24  1 .05  1.05 1.05

G P I ~~ -D B  .0 — .0 .0 — . 0  — .0 — .0 — .0 — .8 — .0
Fig. 4 (Continued) - Long form data printout for transmitter

and receiver sections of transceiver module
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DEL PHA SE - TØ T 1 - 0 -

146 .2~ DEC.
VSWR 1.04 1.04 1.04 1.04 1.84 1.04 1.05 1.05 1.05
G R I N — P B  .0 .8 .0 — .0 — .0 — .0 — .0 — .3 — .0
DEL PHASE — .0 — .0 — .0 - .0 — .2 .0 — .0 .3 .0

137 .50  DEC .
VSWR 1.04 1.04 1.04 1.84 1.04 1.04 1.05 1.05 1.05
G R I N — P B  .0 — .0 — .0 - .0 — .0 — .0 — .0 — .0 — .0
DEL P H A S E  — .0 — .0 - .1 - .0 .13 .0 .8 .0 .8

• 1 6 8 .7 5  BEG.
VSLJR 1. 04 1.84 1.04 1.04 1.04 1.04 1.05 1.05 1.85
GA IN— PB .0 .0 — .0 — .0 — .0 — .0 — .0 — .8 — .0
DEL PHAS E — .0 — .8 — .0 — .0 — .0 .0 — .0 .0 .0

180.00 DEC .
V S W R  1 .04  1 .04  1.0 4  1 . 0 4  1 . 0 4  1 . 8 4  1 .05  1.05 1 .05
G R I N— P B  .0  .0  — .0  — .0  — .0  — .0  — .8  — .0  - .0
DEL P HR SE  — .0  — .0  — .0  — .0  . 0  — .8  — . 0  .0  .0

191 .25  D E C .
V S W R  1 . 0 4  1 . 0 4  1 . 0 4  1 . 0 4  1 .0 4  1 . 0 4  1 .05  1 .05  1 .05
G A I N — P B  .0 .0 — .0 - .0 — .0 — .0  — .0 — .0 - .0
DEL PHASE — .0 — .0 — .1 - .0 .0 .0 .8 .0 .0

2 0 2 . 5 0  DEC .
V S W R  1 .04  1 . 0 4  1 .04  1 . 0 4  1 . 0 4  1 . 8 4  1 . 0 5.  1 . 0 5  1 .05
G A I t - I — D B  .8 .0 — .0 — .0 — .0 — .0 — .0 — .0 — .8
DEL PHPSE — .0 — .0 - .1 — .0 .0 — .0 .0 .8 .0

213.75 DEC .
V SWR 1.04 1.04 1.04 1.04 1.84 1.04 1.05 1.05 1.05
GA I N — P B  .8 .0 — .0 — .0 — .0 — .0 — .0 — .8 — .0

• DEL PHASE — .0 - .0 — .1 - .0 .0 — .0 — .0 .0 .0
- 2 2 5 .8 0  DEC.
V S W R  • 1 .04  1 .84 1.04 1.04  1 .24  1 .04  1 .05  1 . 05  1 .05
G R I N — P B  .0 — .0 — .0 — .0 — .0 — .0 — .0 — .0 — .0
DEL PHASE — .0 — .0 - .1 - .0 — .0 - .0 - .0 .0 .0

• 2 3 6 . 2 5  DEE .
V SW R 1 .04  1 .04  1 .04  1 .?4  1 . 0 4  1 . 0 4  1 .05  1 .05  1.85 -

G A I N—PB .0 .0 .0 — .0 — .0 — .0 — .0 — .0 — .0
DEL PHAS E — .0 — .0 — .0 — .0 .0 — .0 — .0 .0 .0

2 4 7 . 5 0  DEC..
V S W R  1 . 0 4  1 .04  1 .04  1.04  1 . 0 4  1 .04  1 .05 1 .05  1.05
G A I N — P B  .0 — .0 — .8 — .0 — .0 — .0 - .0 — .0 — .0 ‘

D E L  P H A S E  — .0 — .0 .0 - .0 .0 .0 .3 .0 .0
2 5 8 . 7 5  DEC.  •

V S W R  1 . 0 4  1 . 0 4  1 . 0 4  1 . 0 4  1 . 0 4  1 . 0 4  1 .05  1 .05  1.05
G A I N— P B  . 0  — .0 .0 - .0 — .8 — .0 — .0 — .0 — .0
DEL PHPSE — .0 — .0 — .0 — .0 — .0 — .0 .0 .0 .8

2 7 0 . 0 0  DEC.
V S W R  1 . 0 4  1 .04  1 .04  1. 134 1 . 0 4  1 .04  1 .05  1 .05  1.05
G RIN-DE .0 - .8 .0 — .8 — .0 — .0 — .0 - .0 — .0
DEL PHPS E — .0 — .0 — .0 — .0 — .0 - .0 .0 .0 .0

2 8 1 . 2 5  DEC.
V S ?IJ R 1 . 8 4  1 .84  1 .04  1 .84  1 .04  1 . 0 4  1 . 0 5  1.85  1 .05
G A I N — P B  .8 — .0 — .0 - .0 — .13 — .8 — .0 — .0 — .0
DEL PHASE — .0 — .0 — .1 — .13 — .0 — .0 — .0 .2 .0

2 9 2 . 5 0  DEC .
V S I~JR 1 . 04  1 .04  1.0~ 1 .84  1 . 0 4  1 .04  1 .05  1 .05  1.05
C~~I N— D B .0 — .0 — .0 — .0 — .0 — .0 — .8 — .c1 — .0
DEL PHAS E — .0 — .0 — .1 — .0 — .0 — .0 — .2 .0 .8

3~~3 . 7 5  DEC.
V S LJ R 1 .04  1 . 0 4  1.04  1 .04  1 .04  1.04 1.05 1 .05  1.05
GA I N— D E  .0 - .0 - .8 — .0 — .0 - .0 - .3 — .0 — .0

Fig. 4 (Continued) - Long form data p rintout for t:ansmitt.r
and receive r sections of transcei ver module
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DEL PHA SE — .8 — .0 - .1 — .8 - .0 — .0 .0 — .0 •

315.00 DEC .
• V S WR 1 .04  1.04  1 .04  1 . 0 4  1 .04  1 .04  1.05 1 .05  1 .05

GRIN — BE - .0 .0 — .0 — .0 — .0 - .~~~~ — .6 — .0 — .8
D E L  P H~~SE — .0 — .0 .0 — .1 .0 .8 .0 .0 .3

• 32 6 . 2 5  DCC .
V S W R  1 . 0 4  1 .04  1 . 0 4  1 . 0 4  1 .04  1 .04  1.05 1.05 • 1.8,
Cfl IN—D B .0 — .0 .0 -‘ .0 — .0 • — .0  — .0 ~~2 ‘ .13 -

DEL PHA SE — .0 — .0 — .0 — .8 .8 — .3 .0 .3 .0
3 37 . 5 0  D E C.

V S W R  1 .04  1 .84  1.04  1 .04  1 .04  1 .04  1.05 1.05 1.05
• G R I N — P B  .0 .0 .0 — .0 — .0 — .0 — .0 — .3 — .0

DEL PHASE — .0 - .0 — .0 - .8 .0 ..3 .0 .0 .0
3 4 8 . 7 5  BEG.

V S W R  1 . 0 4  1 .04  1 .04  1 .04  1 .04  1.04  1 .05  - 1.0~ 1.05
• G A I N DB .0 — .8  .0  — .0  — .0  — .8  — .0  — ..0 — . 0

DEL PHASE — .0 — .0 — .8 — .0 — .0 .6 — .0 .0 .0

Fig. 4 (Cont inued) - Long form data printout for transmitter
and receiver sections of trans c.iver module
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APPEND IX I

• Data processing programs:

These programs are intended for locating data already obtain ed and
• stored on magnetic tape. The desired file is called by inputting the

aerial n*miber and attenuation or input power level. The output pro-
cessed data is in the form of Figures 3 and 4 of this report .

1’i’
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- PA CE

PROC -RAM RDPCV

~ IrnENSI OH HDA TE (1 0),NCER(1 0 ) ,LTL1 (2 0),CM (64 ,9),GMR C (32 ,9),
• 1GA t~~~(32 ,9),VMRG (32 ,9),~~flA X V (9) ? PMEHV( 9),AMfl XP (9 ,RMSPH (9J ,

2DE~~MX (9)- ,DBGMI (9) ,BPNG (9 )  ,F ( 9 )  ,VPUG (3 2  ,9)  ,V M C 1  (2 8 8 )
3VAG (2 88),CPC (288),CNG (288) , TEMP 8(9),TEMP9 9 ,ISER I.lO)

C.
• C

EQUIVA LENCE (VMPG (1 ,1) ,V M G 1  ( 1 ) )  , (yANG (1 , 1) ,V A G  ( 1 ) )
I (GMPC (1 ,1) ,GPG (1)) , (GANG (1 , 1) ,GNG ( 1)

C
C***x************************+*********************************
C
C THIS PROGRAM SEP FCHES MA C. TAPE FOR DRIP WITH MA TC HING

• C SERIAL NUMBER A ND A T T E N U A T I O N .
• C RECEIVER DATA ONLY.

C OUTPUT ‘~P T A  T O V E R S R T E C  I N  B O T H  L O N G  A N D  S H O R T  F O R M A T
C PS PER HPDC 1.
C
C R E V .  C MAY 20 ,1977
C • . L. LA Y E D A N
C’

C
F ( 1 ) = 1 2 3 5 .
Ff 2 )  = 1260 .
F ( 3 ) = 1 2 8 0 .
F ( 4 )  = 1 2 9 5 .

• V (5)=1 300.
• F ( 6 ) = 1 3 0 5 .

r (7) ~ 1320.F ( 8 )  = 1 3 40 .
• F ( 9 ) = 136 5 .

C
CALL CLEPR (0)
WRITE (9,180)

180 FOR MA T (” P RO G R R M  FOR LOCATING AN D P R O C E S S I N G  R E C E I V E R” ’
11 0)< ,” DATA STORED ON M PG. TAPE” ”
2 LE R~~E SELECT TA PE A ND PUT SYSTEM ON LINE”)

C
• CALL PAUSE

R E W I N D  18
110 CALL CLEPR (0)

(JR lIE (9, 120Y
120 FORMAT (“INPUT SERIA L NUMBER ’-”)

R E P D( 8 ,i 3 0 ) ( I S E R( I ) ,I= 1 . 1 0)
138 F O R M A T ( 1 8 P 2 )

WRITE (9,131 )
131 FORMA T (”IN ~~UT PTTEN U PT IO HA ” )

R E A L  L 8,*~ H T T I ~3
~ REAP ( 18 ,l10 )
.40 FO .~~1A T (II

I F ( ! E O F ( 1 3 ~~
) 150~~1?3

i SO R E A ~)( 18 , 17tflLET 1 ~ ‘4SER (I ) ,I= 1 ,l0) ~I T T N 3 , (HDA TE (I)
1I = 1 ,i0 l .V 2 L T 1 .~ .OI •TC’ .TEr 1 r 1 ,TE hF.2~~(.LTL 1 l i ) 1 I ~~1~~2o)

178 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I F ( I  EOF ‘t 2C I . 2 x  I
21 0 t O  5~~0 1 = 1 . 10

I F  ( I  ER ( I )  — N ~~i~~’ ~ ) ) 135 , 5:’ C , I ?5

,�
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P A G E  2

500 CO ITIN UE
I F ( N T T H 3 — I T T N 3 )  135 ,1301. 135

C
C • C O R R E C T  SE R  N O C O N T I N U E S
C

1000 R E A D  ( 1 8  • 1001) (VM C1 (I) , I = 1  ,288)
REPD ( 18 , 1001) ( VAG (1 )  1=1,288 )

18 , 1001) (~~r G ( I )  , 1= 1 . 2 8 8 )
RERD ( 18 , 1801) (GN I~ (I) 1= 1 p 283)

1801 FORMAT (28 (10E12.7/) 10E12 .7)
C
C
C
C
C ORDER PHASE STA RT ING WITH GPNG (1 ,1)
C

CALL PHOPD (GAH C (1 ,1))
DO 2060 J=2 ,9

2830 I F ( C A N G ( 1 ,J — 1 ) — C A N G ( 1 ,J ) + 9 0 . 0) 2 0 4 0 ,204 0 ,2050
2040 C P U C (1 ,J )= C AN C (1 ,J ) — 3 6 0 . 0

GO TO 20 30
2050 CA LL PHORD (~~ANG ( 1 ,J))
2 CH. Ci C C ; N T I N U E

• C
C P R O C E S S  D A T A  A N D  P R I N T  O U T  OH V E R S A T E C
C
C S E T  S U M  G R I N  TO 0

SUMG= 0.0
• C SET S U H C C A I N ) f 2  TO 0

SUMG2=0
C

DO 2100 II~~1 ,9
• C INIT IALI ZE VALUE S TO FIRST PHASE STATE

GMc1X=CtlPC ( 1  , I I )
GM IH= GM RG 1 1 II )
vii~~x =v rinC (1 • II)
V ~ V C = V M A X
P HO = G P H C ( 1 ,I I )

P H M A X = 8  .8
5 IJ M p 2 p H~1pXS ’ J MC = S U MG + Gt IAC ( 1  , I I )

S Ut1G 2 = S UiG2+G ~1flG r 1 ,11 ) *GMAG (1 II)
C
C P H A S E  L OO P

DO 2158 IP=2~~32
C DETERMIN E RE rLECTIO N COEFF 11A~I F  ¶ V M P G  ( IF  ,II — V F 1 P X )  2~.73 ~2070 ,2065
2065 VM!~X = V M A C U P ,t I )

• C DETE RM IN E  ~:L!~
l REF. COEFF.

20 ” 13 V A V G ~~V R V ~~~- V M iC IP I I)
C BET 1PM I NE V O L T~~CE i~c~ I N 11A~

I F  (G11~1 f lP ,i T )— G N P X )  2~ : E C i ,20?0 ,2075
• 23~~5 c~~A~: = C M R G : I F . I I

C L~~ r E P M I N E  V C ~~T~~~~E c - A I M  r : : 4
::~~ I F  ~G 1i IM— ~~N~i~ ( I F  • i ll )  2 3 T ~. ,2090 ,2885
2 5 ; ~~IH =G~1 R G ( : P ,~~I)

• C t TERMI N: Sur-~ C~~ 
Vr : LT  C A I N

2 C ? 2 .  :U~1 G = S U M C + C  ~C • • ! 1

/6
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P A G E  3

C DETERMINE SUM (VOLT GRIN )t2
• S U N C 2= S U N C 2+ C N A C C I P , I I ) * GM A C (I P , I I)

C DETERMINE DELTA PHA SE
)ELP = P H e -G f l t ’ IC ( I P ,II)

C DETERMINE DELTA PHRSE ERROR

~ DELP=DELP- (1 1 .25*FLOAT ( IP — i )
C DETERMINE DEL PHAS ERR MA X

1F (RDS (DDELP )—PBS (PHMP :~ :r : 2150 ,2150 ,2095
2095 PHMA X=DDELP

C D E T E R M I N E  SUM ( D EL  PHAS ERR) t2
SUMP2 = SUMP2 + DPELP*DDELP

C
2 150 C O N T I N U E

C ON A PER FREQ BP~:IS C • C O N V E R T  M A X  R H O  TO V SWR MA X
RMAX V (II )= ( 1 0 +V t ’ l A X ) , ( l  0—VM PX )

C C O N V E R T  PV C  RHO T O M E A N  V C W R
P M E N V ( I I ) = ( 1 . 0 + ( V A V C / 3 2 . 0 ) ) r ( 1 . 0 — ( V R V G ’ 3 2 . O H

C CONVERT MA X PHASE

~ M A X P ( I I ) =PHP1PX
C • C O N V E R T  R M S  P H A S E

R P 1 S P H ( I I ) = S Q R T ( S L I M P 2/ 3 2 . I )
C • C o N V E R T  V O L T  G A I N  M A X  T O  M A X  G A I N  P B

DBCMX (II) =20 .* H L U G  ( G M P X )  / P L OG  (10.0)
C • C O N V E R T  V O L T  GA I N  M I N  T O N I H  G A I N  DB

D B C M I ( I I )  =20 .* P LO G  ( O F 1 I N )  ‘A LOC ( 10 . 0)
C

2180 C O N T I N U E
C C O N V E R T  TO M E A N  G R I N

• B B G M E = 2 1 3.*A L OC ( SU M C /2 8 8 .0 ) ,PL OG (1 0 . 0 )
C CONVERT TO RMS CAI N

R M S G =2 0  .*PLOG SQ R T  ( (SL’MG2— (SUMG*SUMG/288 .0) )‘288 .0))r
1 c I L O G (  10 .0 )

C
C

CALL CLEA R (G )
WRITE (1 1 ,2999)

2999 FORMA T (101/’))
C
3000 W R IT E (1 1 ,3085)(NSER (I:i ,I= 1 ,10)
2005 F O R M R T ( ” S E R  . HO .  “ ,1 0 A2  ,5X • “RECEIVER” )

W R I T E ( 1 1 ,3 0 1 0 )  ( N D R T E (  I) 1= 1.  10)
3018 FOR r~1A T (”DPT E: “ ,10q2)

WRITE ( 11 ,3015 )VOL T 1 ,VOLT2
3015 FOR Mc4 T (”V O LT l = ” ,F7.3 ,20X ,”VOLT2= ” ,F7.3

W~~ITE (11 ,3020)TEr1P1 ,TEr 1P2
3020 FORIIc:T ”T:MPI= ” ,F?.1 ,”DEG .C ” ,16X ,”TEM P 2= ” ,F?.1 ,”DEG.C”

b J R I T E C 1 1 , 025 )(LTL 1 (I ),I= 1 ,20’
3 C 2 5  F O R M A T  (2N..2/)

W R I T E  ( 1 1  ~~~~~~~ I T T N 3
3030 FCV-I~~T ( “ A T T N U P T  I ON = “ I “ P B .  “ /

W R I T E C 1 1  ,;C i 3 5)  ( 1( I )  ,I~~1 • 9)
3~~~5 FORNA T ( ” FR E Q. ’ 3 X ~~ ’( 2X~~F~~ .0 J )

“ !R I TE ( 1 1 . 3 0 4 0  C PM~~~ V ( I )  
• I = 1 • 9 )

3c~~!R F~~R M ~~T ( ” ’ S I 4 c: MAX “ ,1~~~~. r 5 . 2~~ )
iti R I TE ( 1 1  , 3C~’1 51 ( R H E X - .’ ( I ’  . I , 9)

?C45 FOX M Q T (” V ~~ .R M ’ ~~~9 ( X , F~~~. 2 ) )
W R I T E  (1 1 , 3 3 5 9 )  P IT F I)  , I = 1 ,9)

17
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3050 F0RMR T ”Mp X — P H — E R ” ,9 C X ,r5. 1~~W P I T E ( 1 1 ,3 0 5 5 ) ( P M - : P H ( I ) ,I=1 ,9)
3055 FORMAT C “ R M S — F H — E R ”  .9 (X ,F5.1))

• W R I T E ( 1 1 ,~~0 6 0 ) ( D B G M X ( I ) ,I=1 ,9)
3060 F O R MA T  ( “ M P X — G U — D D ”  , 9 C X  ,F5.1))

WRITE (11 ,:3055) D B C M I  (I  :~ ,i= i .9)3065 F O R r - 1 A T C ” M I N — G V — D B ”  ,9(X ,F5. 1))
W RITE (11 ,307c1) (GPNG (1, I) , 1=1 ,9)

3070 FOR IIA T C”IflS PHP : “ ,9(X ,F5.0))
W R I T E ( 1 1 ,2 0 7 5 ) D L S M E

3075 FORM A T (”OV ERA LL MEA N 0-PIN=” ,F5.1 ,”DB. ”)
WR ITE (1 1 ,3080)RMSG

3080 FORMA TVS TD. DEVIA T I O N  IN OVERALL GP IN= ” ,FG.l ,”DB . ”)
C A L L  P A C E

4005 W R ITE (11 ,3005)(HSER (I) ,1= 1 ,10)
WR ITE ( 11 ,3010)(NIsPTE (I) ,I= 1,10 )
WRITE (11 ,2015) VOLT 1 ,V O L T 2
URITE (1 1 ,3020)TEMP1 ,T E M P 2
W R I T E (1 1 ,3023) (LTL1(I ),I= 1 ,20)
W R ITE ( 11 ,3030)ITTN3
tdR ITE ( 1 1 ,3035~~ (F (I) ,I= 1 ,9)

C
C

hO . 4 10 0  1= 1 ,32
• DO 4101 J=1 ,9

• 
- TEMP 9 (J)= (1. +VMAG (I ,J))/(1 . —VM PG (I ,J))

TEMP8 (J)=20.*PL OCCGMAG (I,J ))/RLOG (10.8 )
• 

4101 CONTINUE
BIT= 11 .25*FLUA T (I—1 )

• W R IT E (1 1 ,4102) BIT
41 02 FORMP T (” “ ,F6.2 ,” DEC. ”)

WRITE (11 ,4105) (TEMP9 (J) ,J=1 ,9)
4 105 F O R M A T  C “ V S W R ” , 5~< 9 (X , F5 .2))

WRITE (1 1 ,4110) (IEMP8 (J) ,J= 1,9)
4110 F O R M P T (”CA I N — D B ”  ~2X ,9(X ,F5.1))

IF (I— 1) 4115, 41 1 5 ,4120
4115 W R I T E (1 1 ,4125 )(GANC (1 ,J).J= 1 ,9)
4125 FORMAT C ” IPHS” ,SX .9 CX ,F5 .0))

GO TO 4100
4128 DO 4126 L= 1 ,9

B P N C ( L ) = G A H C ( 1 , L ) — Q A H C ( I ,L)
4 1 26 C O N T I N U E

WPI TE (1 1 ,4130)(BAt4C (J) ,J=1 ,9)
4138 FORMRTY ’DEL PHA SE” .9(X ,F5 .1))

C
41 00 CONTINUE

C A L L  P A C E
C
C

• R E W I N D  18
GO TO 110

200 CALL  CL EQ~~( 0 )
~iRITE ( 9 ,205)

2 05  F O P M A T ( ” S E P I P L  N U M B ER  A N D  PT T E N U PT I O H  R E Q U E S T E D ”
1 ’ NOT FOUND OH T~ PE

220 R E W I N D  18
CA LL PPU ::E
‘ O  TO 110
END

h~.._ ~~~~~~~ 
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PACE

PROGP1Th RDXMT
C .

• D?P1EN-SION NSER (1 0),NDPTE (10) ,LTL1 (2 0).TEMP 2O) ,GHG (288),
1 G R NG ( 3 2 ,9) ,G M A C ( 3 2 ,9) ,RV S W R V 1 2 ,9) , G P G ( 2 8 8 ) ,• 2VMG1 (288) ,vr lA G ( 32 ,9),pM p x v t 9 ) ,F (9),ISEP ( io j ,
3RMENV (9),qP1PXP (9),RMSPH (9) ,PWRt ’1X (9) ,PW RM I( 9) ,BRNG (9)

C
- • 

• 

• 
• EQUIV~~LEHCE CG A N G (1  ,1) ,GNG ( 1) ) , (GMAG ( 1 ,i ) ,CRG (1 )• j 1 (VP1R C (1 1) ,VMC 1 (1))

C
C* * * * * * * * * * * * * * * * * * * * * * * * * * * *E  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *• C
C T H I S  P R O G R A M  S E A R C H E S  M A C . TAPE FOR DA TA WITH M A T C H I N G
C • SERIAL NUMBER AND DRIVE POI.’JER .
C
C - • 

T R A N S M I T  D A T A  O N L Y
C
C O U T P U T S  D A T A  TO V E R S A T E C  I N  B O T H  S H O R T  A N D  L O N G
C FORMAT AS PER HPDC2.

• C
C -  RE V .  C M A Y  20 ,1977

• C L. LA V E D A N
C
C * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

• C

• ~• (  C
• RHO1=0 .11512925

PHQ2=0.23025851

~~t 1)  = 1235.
• F ( 2 ) = 1 2 6 0 .

F (3) = 1288 .
F (4 )  = 1295 .
F ( 5 )  = 1 3 00 .
F ( 6 )  = 1 30 5 .
F ( 7 )  = 1320 .
F (S) =1 340.
F (9 = 1365 .

C . .

~~~LL C L E P R ( 0 )
WRI TE (9 ,100)

1 00 FORMR T (”PROGRA N FOR LOCATING A N D  P R O C E S S I N G  T R A N S N I T T E R ” f
16X ,” D A T A  S T O R E D  ON M PG .  T R P E ” / /
2M PLERSE SELECT TAPE AND P u T  SYSTEM OH LINE”)

C
~~~LL P A U S E
RE W I N D  18

110 C A L L  C LE ~1R ( 0 )
WRITE (9 ,120)

120 F O R M A T  C “ I N P U T S E R I A L  N U M S E R + ” )
REP!’ 8 ,120) CI SEP C I )  ,I = 1 0 )

130 F O R M A T ( 1 0 f l 2 ,F 4 . ) )
W R I TE (9 ,131 )

131 FORMAT (“INPUT t :FIVE LEVEL (23.8 ,24.8,25.8)+’)
READ (8,*) PWRB

1 35 R~~At I( 18 ,140)140 FO R MA T ( I 1 ’
IF (I EUF (18)) 150 .160

160 CC T O  135



( 
PAG E 2

150 REPD (18 ,170)LETI ,(N SER (I ) ,I~~1 .1e) ,pWpp ,(M ppTE (I) ,
1I= 1 ,10) ,VOLT 1 ,VQLT2 ,T E M P 1 ,T E M P 2 , (LTL 1 (I) ,1 1 ,20)

170 FORMAT (P1 ,10A2 ,F4. 1 ,10P2 42F7.3 ,2F7.2 ,20ct2)
IE (IEOFCIS ))2 00 ,210

210 DO 500 1= 1 ,10
I F ( I S- E R m — H 3 E R U : ’  ) 135 ,500 ,135

500 C O N T I N U E
IF ( P W R A — P W R B )  125 , 1880 ,135

C
C C O R R E C T  S E R  HO C O N T I N U E S
C
1000 REPD (18 ,1001) (VMC1 (I ) ,I=1 ,288)

REA D ( 18 , 1001) (GAG (I) , 1=1 .288)
REA D ( 18 , 1801) ( G N G (  I) . 1=1 ,2 8 8 )

• 1001 FORMAT (28 (10E12.7’)10E12.7)
C

I F L C  = 0
C
C ORDER PHASE STARTING WITH GPHG (1 ,1)
C P O R D  O R D E R S  P O S I T I V E  P H A S E  D E L A Y

• CALL PORD (GPHG (I ,1))
• DO 1240 J=2.9

1 2 2 5  I~~ ( G P N c - ( 1,J — 1 ) - - G A N C ( 1 . J ) — 9 o . o )  1235 ,1230
1230 G A N C ;1  ,J )=CPNG (1 , J ) + 3 E 0 . 0

• CO TO 1225
( 1235 CALL PORD (CANG (1 ,J))

• 1240 CONTINUE
C
C

SUM = 0 .0
S UMC-2 -= 0 .0

C FREQ LOOP
DO 1600 11= 1 ,9

C
C I N I T I A L I Z E  V A L U E S  TO P H A S E  S T A T E

C F 1 A X = G M A G  ( 1  ,II)
IF (GMRC ( 1 ,II))1298 ,1259 ,1298

1299 IFLG= 1
1298 CMI N~~G11AXV M A X = V M R C  ( 1 , II)

V A V G = V T ’ l P X
P H O = C A N G ( 1 ,II)
PHMPX= 0.0

• S U M P 2 = P H M A X
• SU MG = .S U M C + G M P G  ( 1  ,II1

S U M G 2 = S U M G 2 + C M P G I . 1 .11) * G M A G  ( 1  ,II)
C
C PHASE LOOP

DO 1335 IP=2 ,32
I F  ( G M P G  C I P  ,II ) ) 1301 .1:302 .1301

1302  IFLG = 1
130 1 IF Y MA G  C IF • I I)  — V M ~~X )  1005 • 1305 • 1380
1300  V M A X = V M P I ( ! P ,I i)
1385 V~~V V A V S +V M A G U P ,II )

I F  ( G F - 1 A G ( I P , I I ) — G r i R : ’ .l 13~ ~~~~, 1315 ,1310
1318 G r’IAX = C M A G ( I P ,I I)
1315 IF (C M I N — G M A G  IP ,II ) ) 132~ • 1325 , 1:320
1320 G M I N = G M A :~~1R ,I I J

~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -—- -~~~~~~ ••~~~~- ~~~~~~-- -• - ~~~~~ • • - • - •
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1323 SUMC = S U M G + G M A C ( I P ,II)
S UN G2 =S U M G 2 +  ( 0 M P G  C IP ,II: * (GMPG C IP ,II ))

~ E L P = G A N G  C I P , Ii.) — P H O
~ DELP=D~~LP— 1 11.25*FLOA T (IP— 1 ))

- IF (A.BS (DDELP )—A B S (PHMAXH 1335 ,1335 ,1330• 1330 P H M P X = D DELP
S ’ U M P2 = S U M P 2 + D D E L P * D D E L P

133 5 C O N T I N U E
C

• C
C OH A PER FREQ BASIS
C C O N V E R T  M A X  R H O  TO V S W P  M A X

fl IIAXV (I I )= (1 .@÷VMAX )’ (1.0— VMAX )
C C O N V E R T  A V G  R H O  TO M E A N  V S~’JR

~ ME NV (I I )= ( 1.0+CVAVG ’32 .0))’ (1.0— (VAVG/32 .0 ))
C C O N V E R T  M A X  P H A S E

A M A X P  (II) = PHMRX
• C CONVERT RNS PHAS E

RMSPH (II )=SQRT (SUMP2’32.0)
PURMX (II) =GMAX
P W R M I ( I I ) = G M I H

• 1600 C O N T I N U E
C
C MEAN P O W E R

P W R M E = S U? 1G / 2 8 8  .0
C R M S  P O W E R

RMS PW = SQRT C (SUMG2’288 .o:’ — CPWRME *pWR M E ) 1
C
C PRINT SE Q UE N CE——— SHORT FORM

• C
CALL CLEA R (€ I)
W R I T E C 11 ,2999)

2999 FORMQT (10 (//))
C
3000 WRI TE (1 1 ,3005) (NSER (I) ,I= 1 ,10)
3005 FORMAT C “S .ER .HO . “ 5 10P2 ,SX , “TRA NSMITTER” )

WRITE (11 ,3010) (Nt ’A TE (I) 1= 1 , 10)
30 18 F O R M A T ( ” D A T E :  ‘T ,1C 1 A 2 )

WR ITE ( 11 ,3@15 )VOLT1 ,V O L T 2
3e1-5 F O R M R T C ” V O L T 1 = ” ,F 7 . 3 ,2 8 X , ” V O L T 2 = ” ,F 7 .3 )

W ’ R I T E C 1 1 ,3 0 2 0 ) T E M P 1 ,T E M P 2
3020 F O R M A T (” T E M P 1 = ” ,F 7 .1 , ”D E G . C” , 1 6X ,”T EM P 2 = ” ,F7 .1 ,”D E G .C ” )

WR ITE ( 11 ,3825) (LTL1 (I) ,I= 1.20)
3025 FORMAT (23P2’)

ui R I T E C i 1 ,3!~30 )PW RA
3~~30 F O R M A T  C ”  IhPUT P O W E R = ” ,F4 .1 , “DBM . ”)

IF (IFLG ) 2031 ,2 034 ,3031
3031 WRITE (11 ,3832)

• 3032  F O R N q T  (“ C A U T I ON — — E R R O R S ENCOUNTERED IN DATA”)
3034  U 3 R I T a  ‘ : 11 ,3 0 3 3 i
30 :3 3 F O R ~1PT C ” “)

W~.ITE C 11 ,3935) (F (I) ,I= 1 ,fl
303 5  F O R M A T  ‘ FRE Q . “ ,3:: • 9 2 X  • F4 .0 .1

W R I T E  ( 1 1  ,30~~o ) ( P N c X ’ /  ( I ) , 1= 1, 9)
3:•~~0 FORM A T C V S W P  tip:~: “ ,9 (~ : ,F 5 . 2 ) )

W R I T E  C 11 ,3 0 4 5)  ‘: A r ; E N ’ ’  U: , I = 1 ,9)
3 0 4 5  F’J~~N ciT~~’ V 0 W R  M E P M ” , 9 C : - -: , F 5 .2 f l

W R 1 T E ( 1 1 ,0 ’ Z 5 0 ) C A ~ 1 P X P ( I ) , I= 1 . 9)

~~ ~~~~~- ~- - •- • •  • • • — —~~~~~~ ~~~~~~~~~ ~~~~~~~~ - _________ - • •
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3050 FO R M A T (”M R X — P H — E R ” ,9(X ,F5 .1))
W R I T E  ( 11 ,30.55 )  ( R M S P H (  I) , 1=1 ,9)

• • 3055 F O~~M fl T (”RM S— PH— E R”~,9(X ,F5.1))
WRITE (11 ,2060i (PWR’,IX (I) , 1= 1 ,9)

3060 FORMAT  C” M P X — P W R — ’~ “ ,9 X ,F5 . 1 ) )
WR ITE ( 11 .3065) (PW RN I (I) 5 1= 1 ,9)

3065  F O R M A T  C ” M I H — P W R — w ,9 X ~~F 5 . 1 ) )
W R I TE ( 1 1  ,3 0 7 0 )  ( 0 A ~1G ( 1 ,1) 5 1= 1  ,9)

3078 FOR MR T (”IHS PHRS “ ,9 (X,, 5.0))
W R I T E ( 1 1 ,3 0 7 5 ) P i~R M E

3073 F O R M A T  C “ O V E R A L L  M E A N  P E A K  P O W E R = ” ,F5 .1 ,“ W A T T S ’ )
W R I T E C l i , 3 0 80 )  R M S P W

3030 FORMA T ”STD. ~ E V I P T I O N  I N  OVERALL PEAK POIdER= ” ,F5.1 ,
1 ” W P I T S ”

C
CA L L  P A G E

C
4005 W R I T E ( 1 1 ,3 0 0 5 ) C N S E R ( I ) ,I=1 ,10)

WRITE (11 ,3010) (NDPTE (I) , 1= 1 ,  10)
WRITE (11 , 3015) VOLT 1 , VOLT2

• 
• W R I T E  C l i  . 3 0 - 2 0 )  T E M P 1  ,T E M F 2

W R I T E  ( 1 1  ,0 0 2 5 )  C L T L 1  I) • 1=1 .20~• W R I T E  ( 11  , 3 0 : 3 0 ) F W R P
• - k I R 1 T E C 1 1  ,30:35) CF (I ) ,I= 1 ,9)• DO 4100 1= 1 ,32

• 
• 110 4101 J= 1 ,9

• H VMP GCI, .J)= (1. 0+VM PGCI ,J )) ’ (1.0—V MA G (I ,J))
• 4101 CONTINUE

BIT= 11 .25*FLOAT (I~~1)
W RI T E (1 1,41~32) BIT

4102 FORMA T (” ‘ .F6.2 ,’~ DEC . ”)WRITE ( 11 ,41 0 5 : IV M A G (I .J ) ,J= 1 ,9)
4105 FO R M P T (” V S W R ”  ,SX ,9 (X , F5. 2))

• W RITE C li ,41 10) C ~ M A G  (I ,J) ,J=i ,9)
• ~- 110 FO RMA T (”MPX— P i ’1 5—L ’ ” ,9 C X , F5 .1))

IF~~I— 1 )  4115 , 4115 .4120
4113 W RIT E  (11 ,4125~ (C~~NC (1 ,J) ,J=i ,9)
4123 FO Rr1A T (” I PH S ” ,SX ,9 (X ,F5 . U))

GO TO 4180
4120 DO 4 1 2 6  L= 1 ,~B A N G  I.L) =GA H~: (I ,L) — G A N G  C i  ,L)
412 6 C O N T I N U E

W R I T E  (11 , ~ 133) DP NG C J ) • J= 1 .9)
4 1 3 0  F O R ~’ A T C ’ D E L  F H c I S E” ,9 ( X , F 5 . 1 ) )

C
4100 CONTINUE

C A L L  P A G E
R E W I N D  18
GO TO 110

200 CALL CLEPR (0)
• W R I T E ( 9 ,2 0 3 )

205 F O R M A T  C “ SE R1~~L NUM B ER PHI) D R I V E  P O W E R  R E Q U E S T E D ”• 1” NOT FOUND OH T A P E ” )
• 220 RE W I N D  18

C A L L  P P U S~T
00 10 11 0
E N  P 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



• APPENDIX II

Data acquisition programs:

NADC 1 and 2 are the two primary programs employed in hardware
control and data acquisition, processing, and storage for the trans-
ceiver modules described in this report .

CALS1 is a transmitter test subroutine used in the hardware
calibration sequence.

BORIS is a receiver test subroutine for calibration of the Bewlett
Packard network analyzer and is similar to that used by Newlett Packard
except that it is tailored specifically to module test.
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PA C E

PROGRAM NP PC1
D I M E N S I O N  N DA T E ( 1 0 ) ,H S E R U U) .L T L I ( 2 0 ) ,C M ( 6 4 ,9) ,G M P G ( 3 2 ,9) ,• 

1 C A H C~C 3 2 ,9) ,V M A G C 3 2 ,9) ,PM A X V (9 ) ,A M E N V (9) ,A M A X P (9 ) ,RM S P H (9) ,
2DB GMX C9 ) ,DBCt’1I (9) ,BANC (9) ,F (9) , V A N C  (32 .9) , V M G 1 ’ 2 8 8 )
3V A 0  288) (288) ,GHG (2 88) ,TEMP 8 (91 ,TEMP 9 (9)

C
COMMON LT1ST ,L T 2 N D ,L T S T P ,LIHF R ,L INHD ,EXT 3)~~I3 (2) ,t I D H Y  ,L C A L  I C T Y P , I H E W  ,FCO I CA L (6 ,9)

C
E~~U~~VA LENCE (VMAG (1 , I) ,VM G 1 (1)) • ( Y A N G  ( 1 ,1) ,VPG ( 1 ) )

• I ( G M A C  ( 1 , 1) ,GPC ( 1 ) )  , (GANG (1 .1) ,GNG C l ) )
C

• C* * * * * * * * * * * ** * * * * * * * *- 4 -* * * * * * * * *+* *** * ** * * * ** * * * * * * * * * ** * * * ** * *
C
C .~TH IS IS A SPECISL ME PSIJREMEHT PROGRAM FOR•
C - M E A S U R I N G  THE R E F L E C T I O N  AND T R A N S M I S S I O N  BEFORE O U T P U T I N G
C -DATA TO MA GM ETIE TAPE.
C
C• C

- C 
• BORIS SHELEC 10 MA RCH77

• C - REV M 18 MA Y  ~7
C• C T H I S  IS  M O D I F I E D  C P M 1
C(
C
C I N I T IA L I Z E  F L A G S— — F I R S T  TIII E O N L Y - - A N D  C O NS TA N T S
C. -

CPLL C L R I O
C

• C - T R A P  1 IS  R E T U R N  TO M E A S U R E
CALL TRRP ( 1)
GO TO 1000

C T R A P  2 IS R E T U R N  TO C A L I B R A T E
CA LL T R A P ( 2 )
CO T O  50

58 CALL C L E A R C O )
C - -

• 
~~~ITE (9 ,80)

80 F O R ~T h T ( ” P U T  D A T A  T A P E  Oil DECK A ND OH L I M E ” )
C A L L  P A U S E
(dR ITE (9 ,85)• 85 F O R M A T  ( “ N E W  TAPE C V  OF: N) =+ “

• ~ALL NVES (IV )
T~~( I V )  99 ,90

90 EMD FILE 18
E N D F I L E  iF
REI,JI MD 18

99 ’CO N T I H U E
W R I T E  C 9 , 108)

• 1 80  FO P.M 14 T C ” D A T E : ” , 2 0 X . ” f , 1 2 )~~~~” 4 - ” )
REA D (8  , 10 5 )  ( N B A T E  ( I )  , 1= 1 , 10)

185 F3Rt ’~A T ( 1 0~~2 )
C..
C E~’~~E F. FREC :UENCIEO IN MHZ HERE
C

F ( 1  = 1 23~

• .—.•- - ..• -• •--——- - . • ••~•- • •. - • . — .  —
~~~

— •
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PA C E  2

F (2)=l2E.0
• F C 3 )= 1 2 8 ’ 3

FC4 )= 1295
F (5) =1380
F (6) = 1305
F( ~~

) = 132 0
F ( 8 )  = 1 3 48
F C 9)  = 1365

C
C

• 
- CALL BCR IS (F (l ))

C
1000 CALL C L EA R C O )

• W R ITE (9 ,1005)
• 1805 FORMA T (”OER. HO. = ” ,20X ,” 1’- ,10~~Y” ÷ ”)

REA D (8 , 10 0 ? )  (NSER C I ) , 1=1 , 10)
1007 FORM PT (10A2 )

WRITE (9 , 1010)
1010 F O R M P T ( ” R E M A R K S : ” ,4 0X ,”f ,20 U”+ ”)

• R E A D ( 8 . l 0 12 ) ( L T L 1( I ) ,I=l ,20)
1812 FORMA T (20c12 )

- .- 
. . 

• W R I T E C 9 , 1015)
1015  F O R ~1A T C “ C O N N E C T  D E V I C E  

• 
. C A L L  B E L L

C A L L  P A U S E
C

- C
C • MEA SUREMENT C Y C L E - — D A TA  RETURNED IN CM A R RA Y
C

• DO 4000 ITTN= 1 ,8
C
C C H A M  1= T E M P  D E C  C
C C H A N  2 = T E M P  D E C  C
C CHAN 4=40 VOLT
C CHA N 5=12 VOLT
C

C A L L  T V O L D  C l  ,TEM P1 )
• 

CALL TYOLD (2 ,TEMP2 )
CALL TYOLD (4 , ‘.‘ O L T l )

• CALL TVO LD (5 ,VO LT 2)
C
C S E T  A T T E N U A T I O N

ITTN2=ITT l-~—1
C

• 
•
. CALL SETPH (0 ,ITTN 2)

C -

C CALL MEASURE PT 9 FREQ PHD 32 PHASES
• 

. 

C
CALL MCO F 1 C F C I ) ,CM )

C OUTP u T  D A T A  TO MAC T A P E
C

• C CONVERT CM P . P R A i  TO MPG A N D ANGLE
• C.

~ O0 0 10 2020 J= 1 .9
DC 2020 1= 1 ,32
0—ANC (I ,J) =c~PlC (CM r 2— I  ,J)
0MA ~~ (I ,J ) = c r - i p : ( C r 1 ! 2 * I  ,J )

~~~~~~ -~~~~~ ~~~~ - ~~~~~~~~~ - —~~~~
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P A C E  3

V M P G C I ,J )= CNAG (CM (2 *I—1,J ))
~ A N G C 1 ,J )= P H C (C N ( 2 * I— 1 ,J ) )

2020 C O N T I N U E
• Z T T N 3 = I T T N 2 * 2

C
C. FIt4 D END OF T A P E
C

2 821 READ (1 8,2L322)
2022 F O R M A T ( 11 )

IF ( IE O F (18) ) 2023 ,2 0 2 1
2023 READ (18 ,2022)

I F C I E O F ( 1 8) )  2024 ,2 8 2 1
2024 B A C K S P A C E  18

C
C~ PUT T I T L E  INFO ON T A P E
C

W R I T E C  18 ,2025) CHSER (I ) , 1= 1 , 10) , IT T N3 ,  C N D P T E C I )
• I I = l ,10) ,V O L T 1 ,V O L T 2 ,T E M P 1 ,TE P1 P2 , (L T L 1 ( I ) ,1 1 ,20)

C
C - 

- P U T  M E A S U R E D  D A T A  ON T A P E
C

• ~025 FO R M A T (”R ”  ,10P2 ,12,10P2 ,2F7.3,2F7.2 ,20P2)

~ R I T E C  18 ,2 0 2 7 )  ( V M ~~i C I )  5 1=1 ,2 2 8 )
~JRI TE ( 18 ,202 7 )C V P ’C I ) ,I= 1 ,28C-:)
URITE ( 18 ,20.~7 ) C G A G C I ) ,1 = i , 238)

• WR ITE (18 ,2027) (GNG (I) ,I= 1 ,288)
2 02 7  FORM PT (28 (10E12 .7/)10E 2.7)

C
C ORDER P H A S E  S T A R T I N G  W I T H  G A H G ( 1 ,1)

-~

CALL P H O R D C C P N G ( 1 ,1 ) )
DO 2060  J=2 ,9

2030 I FC C R N G (1  ,J— 1 )-GPNC (1 ,J)+90.@)2048,2040 ,2050
2 04 0  C R N G ( 1  ,J )=GPN G (1 ,.J)—368.@

0-0 TO 2030
2058 CALL PHORD (GANG Cl ,J)
2 060  C O N T I N U E

C-
C PR O C E S S  D A T A  A N D P P  l i lT  O U T  ON V E R S A T E C
C ~bJ 1 IS QU A L LO NG F0~ : M O P T I O N
C
C SET SIJN G A IN TO ~S UMC = 0  .0
C SET S LI N CO P I H ) ~ TO 0

S U N 02=0
C

DO 2100 11= 1 ,9
C I N I T IA L I Z E  V A L U ES TO F I R S T  PHASE S T A T E

G M R ~’= G M P C  1 , I I)
GM IN = G~-1AC . . 1 1)
VMA:: =V flc.~G C i ~~II )

PH9~~0 A N G  (1 , I 1)

SUM F 2=~~~~~ :4
SI J NC ~~~U M . ÷ C -~A C  C 1 , T I
3 1 J M 0 2 : 1j M 0 2 + G F 1 A 0 -  ( 1  ,t I ~ *CFlcI G (1 • I:

C 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
.
~~~~~~~~~~~—-  -~~~~— . ~~~~~~~~~~~~~~~ -



PA G E  4

C P H A S E  L O O P
DO 2 150  IP=2 ,32

C D E T E R M I N E  R E F L E C T I O N  C O E F F M A X
IF (VMPG ( IP ,II ) — V M A X )  2370 ,2070 ,2065

2065 VM~~X =V M PG (IP~~II )C D E T E R M I N E  S U M  R E F .  C O E F F .
2070 V A V G = V P V G + V M A C  (IF , I I )

C D E T E R M I N E  V O L T A G E G A I N  M A X
IF (GMAG (IP ,I I )— O MA X )  2080 ,2880 ,2075

2075 Gr iPX = GMA0 - C IP ,II )
C D E T E R M I N E  V O L T A G E  G A I N  M I N
2080 I F (C M I N — C M P C C I P ,II )) 209@~~2890 ,2885
2085 GM IN= G M A C (I P ,II )

C DETERMINE SIJ M OF VOLT GA IN
2090 SUMG= SUM G +GMA G (I P .I I )

C D E T E R M I N E  S U M ( V O L T  G P I N i 1~2
SIJ rIG 2= SUMG2÷GMA G C IP ,!I) *0MPG C IP ,II )

C D E T E R M I N E  D E L T A  P H A S E
DELP = P H O — G P N G  C I P ,I I)

C D E T E R M I N E  D E L T A  P H A S E  E R R O R
PDELP= DELP_ ( 11.25*FLOAT( IP_ 1 ))

C D E T E P M I N E  DEL P HA : :  ERR Fiqx
I F ( A B S ( I ) D E L P ) — P~~S ( P H M P > . ) )  215 0 ,2 15 0 ,2 0 9 5

209 5  PHNP>’ = D L E L P
• C DETERMINE SUM C DE L  PHPG ERR)t2

SUI1P2 = UM P2 + DDELP*DDELP
C

2 150  C O N T I N U E
C ON P PER FRE Q BA S I S  
C CONVERT MAX RHO TO V SWR MAX

A M A X V (I I )= ( 1 .U + V M P X ) ’C l . O— V M A X )
• C C O N V E R T  PV C  RHC TO ME A N V S W R

A M E N V C I I ) = ( 1 . 0 + ( V A V C / 3 2 . 0 ) ) ’ ( 1 . 0 — ( V A V G ’ 3 2 . 8 ) )
C C O N V E R T M A X  P H A S E

P M PX P  ( II) = PH MPX
C C O N V E R T  R M S  P H A S E

RN S PH (I I) = S O R T  (S i ;  N P 2/ 3 2  .0)
• C CONVERT VOLT CA l M  MAX TO MAX 0-PIN DB

D B G M X C I I )  = 20 . * P L O G  ( O M A X )  ‘PLOC ( 10 .0)
C CONVERT VOLT GA IM  ruN TO NIH 0-PIN PB

DBG F i I C I I )= 2 0 . *A LC G ~~CM IH )/A LO C (1U.0 - )
C

2108 CO NTINL I E
C • C O N V E R T  TO M E A N  C A I N

DBG ME=2 0 .* q L C 0 C 3 ~~T 1C ,28F . € i ) ’ P L OS  ( 1 0 . 0)
• C CONVERT TO RMS C A l M

R M S G =2 0 . * A L O C ( S O R T C C S U N C 2 - C S U M G * S U M C / 2 8 8 . 0 ) ) , 2 8 8 . 0 ) ) ,
1 A L 0 G C 1 0 • 0)

C
PR INT SE;!U:; C E — — : - H O R T  ~ c’r~ i

C -

• C A L L  C LEA ~ ~C )
L’P I TE C 1 1 . 2~ ~‘ ?

2 9 9 9  F O R I A T  C 1 C C / . - -- •: 
-,

C
3 10

33 0 5  F O R M P T C ’ ~ :~ E r ~ .~~l O .  ‘ . i P ~~2 ,~~>: , ” R E C E I V E R ”
• ~4 R ITE ( 1 1  ,301c1 i ~~~~-,TL~ (1) ,I= 1 , 10)

— • —~~~~~~~- — — — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • - .-. -——~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
••

~~~~ ~~~~~~~~~~ .-~~ •



I

P A G E  5

3010 FORMA T (”DA TE: “ ,10A2)
WRITE (11 ,3015) VO LT 1 , V O L T 2

3015 F O R M A T V V cL T 1= ” ,F7.3 ,20X. ” V 0LT 2 ” ,F7.3
WRITE (11 ,~~0-20 TEM P 1 ,TEF1P 2

3020 FOR HP T C H TEM P 1= u ,F7.1 ,“DE G..C” ,16)~,”TEMP2= ” ,F7.1 ,“DEG .C”)
V R ITEC 11 ,30.25~~~LTL 1U : ,I=1 ,2UI

3~~2 5 FOR M iT 2 8P3 .-~C
I T T N I =  C ITTN—1 ) ~2

• V R IT E ( l 1~~~ 0 3 0 ) l T T N 1
3030 FORMAT (”PTTN U R T ION = ” ,12 ,” D D . ”’)

W R I T E ( 1l ,3~~S 5 ) ( F ( I ) ,I=1 ,9)
3035 F O R M P T C ” F R E Q . ” ,3X ,9 ( 2 X , F 4 .0 ) )

W R I T E ( 1 1 ,3 8 4 0 ) (P M P XV ( i . ) ,I =1 . 9 )
3040 FOR I1PT (”VSLJ R MA X “ , 9 ( X , F 3 . 2 ) )

W R I T E (1 1 ,3845 )C RFIEHVCI ) ,I= 1 ,9)
3045 FORMAT V ’VSWR MEA N ”  , 9 U~ ,F5 . 2)

W R I T E  ( 11 ,3058) (PMRXP ( I) , 1=1 ,9)
30 50 F O R M P .T~C ” P 1 A X — P H — E R ” ,9 ( X ,F 5 . 1 ) )

~lR IT E ( 1 1 ,3 0 5 5 ) ( R M S P H ( I ) ,I=1 ,9)
30 55 F O R M P T ( ” R M S — P H - E P ” ,9 ( M ,F5 . 1 ) )

W R I T E ( 1 1 ,?~3 G 0 ) ( D E C . M X~~
I) ,I=1 ,9)

3 C 6 0  F o R r 1 P T ( ” M P X — c N — r D ”  ,9 L~: : , F 5 . l)
• W RI TE (11 ,3065) (DEGM I CI )  ,I= 1 ,9)

• .3865 FORMA T C “M IN— G H— t ’B” ,9 CX ,F5 .1))
( 

- 
• W R I T E C I I  ,3870)  ( G A N G ( 1  ,I) ,I=1 ,9)

3070 F O R M A T ( ” I N S  P HAS “ ,9 c X ,F5.0))
TE (.11 , 3 0 75 )  DEC ME

3075 FORMP T (”OVE RA LL MEAN CAIN ~- ” ,F5. 1 ,”DB . ”)

~ RIT E( 1 1  ,3 0 - 8 8 ) R M S G
3880. FORMPT (”STD . DEV I A T I O N  IN OVERALL GAIH = ,F6.1 ,”DB. ” .

C
C PUT PROCESSED DATA OH TAPE WITH ENDF I LES
C

C A L L  P A C E
W R IT E ( 18 ,3 @ 9 0 ) ( P M A X V ( I ) , I=l ,9)
W R I T E  ( 18 ,3090) (Ar 1 E N Y C I )  , 1= 1 ,9)

18 ,3890  ( A M A X P  ( I )  1= 1 ,9)
WRITE (18 ,3~390) (FF1 .SPH ( I) ,I= 1 ,9)
W~~~TE (I9 ,.~~~9Q :I( tEc r ixCI ) ,I= 1 ,9)
W R I T E C  18 ,30 9 8 )  ( D E O F I I C  I) , 1= 1 ,9)
W R ITE (1 8 .3 0 90 )(GAMG C1 ,I),I= 1, 9)
WRITE (18 ,3090) DIGME ,R N S C

3090 FORMPT (9E13.7 )• £HD~~ILE 18
tt4I3FILE l~B A C V S P A C E  1
B A C K ”  P A C E  18

C
C
C
C
C SW f tJ F’ =LOtI G rO PM FOR QUA L

I F C I SP I ) )  4 0 0 5 .~~C00
4 0 0 5  W P I T E (1 t ,300 (NS:~-~~I) , i =1 ,10)

WRI TE C 1 1 ,30 10 ’ C ND TE CI )  I = I ,10)
Wr~, I TE (11 ,30l3) Y CLT I ,VO L 1 2

TO (ii ,3328) T~~rPl ~T E M ?~
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PA G E  6

W R ITE (l 1 ,3025 )rLTL1 (I ) ,I= 1 ,20)
W R I T E ( 1 1 ,3 0 3 0 ) I T T N 1
W R I T E ~~l l  ,3035) (F (I) ,I= 1 ,9) • 

-

C
C

DC 4 1 0 0  1=1 ,32
DC 4 1 0 1  J = l ,9
TENP 9 (.J )=VSWR.C (CP1 (2*I—1 .J ))
TEM P 8 (J) =DBC (CM C 2*1 ,J)

4 1 0 1  C O N T I N U E
B IT = l 1  . 2 5 * F L O A T ( I — 1 )
W R I T E (l l ,4182) BIT

4102 FORM RT (” “ ,F6.2 ,” DEC. ”)
• W RITE (11 ,41(5) (TEMP9 (J) ,J=1 ,9)

41 05 FOP.MAT (”VSWR ” ,5X ,9(X ,F5.2))• W R I T E  ( 1 1 ,411 0) (TEMP 8CJ ) ,J=1 ,9)
4110 F O R M A T (” G A I N — D B ” •2X ,9(X ,F 5 . 1 ))

I F ( I — 1 )  4115 ,4 1 1 5 ,4 1 20
4115 IdR . ITE( l 1 ,4 l 2 5 ) ( C P N G ( 1 ,J) ,J=1 ,9)

• 4125 FORM PT (”IPHS” ,SX ,9(X ,F5.0)
GO TO 4100

4120 ~~ 4126 L~~
1.19

~~~~~ CL ) =O—~ft:C U , L — CAN ; CI • L
4126 CONTINUE

• 
- W R iTE (11 ,4l 3C )C~~RNG (J )~~J=1.9)• 

:‘ 
• • 4130 FORMAT (”DEL PHASE” ,9 (M. F5 .1))

C
41 00 C O N T I N U E

C A L L  PA C E
• 4 0 0 0  C O N T I N U E

0-Li TO 10(1(1
END

- 
~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --- . -~~~~-- - .
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( 
• PAGE

• P R OGRAM 
- 

N P D C 2
C.

DIMENSION NSER (10) ,NDPTE (l0) ,LTL1’:20 ,TEMp C 2o ) ,G14;r288) ,
IGA NG (32 ,9) ,GMQG (32 ,9) ,PVSWR (3 2  .9) ,GA ’~ (288)2VMG 1 (288) ,VMA ’~ (.3 2 ,9) ;AMP ~~v ( 9 )
3AMENv 9 ,PMci :~: F 9 ,RMsPH 9 ,P W P M X 9 ,P W R M I C 9 J ,B c I M C_ t 9

C
• COMMON F (9) ,PIMC ‘.9) ,POMC (9) ,P’/SWR (9) ,S2PMC (9) ,SPFMC (9)

C
- • EQUIVALENCE (0-A I4G (1 ,1) ,CNG C 1 ) ) , (G M P G C 1 . 1 )  . 0-A G C 1 ) ) ,

• • I C V M A G  (1 , 1) ,V M C 1  C 1 ) )
C

• C * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~• • * * * * * * * * * * * * * * * * * * * * * * * * *C
C THIS PROGRAM CAL I BRA TES THE S. P. EQ IJ I PHENT AN D PERFORMS
C THE NPDC M E A S U R E M E N T  S E Q U E N C E .
C I N P U T  C O U P L E R  A N D/ O R  PA D INFO IS N E C E S S A R Y .
C I N P U T 5 R E F L E C T E D  A N D  T R A N S M I T T E D  P O W E R S  A R E  M E A S U R E D
C USING SHORT W I NDOW PEAK P O W E R  M E T E R S .  THE W I N D O ~IS CAN
C BE M A N U A L L Y  M O V E D  THRU THE PULS E. A U T O M A T I C  INPUT
C - .

C POWER L E V E L I N G  I 5: USED W HI CH IS- P R O C R AM A P L E .
C A MA X  OF 30 S A M P L E S  IS T c ~~~ N liT E A C H TE ST C O N D I T I O N
C A ND IF 5 A R E  NUT FO IJN D A C C E P T A S L E  FOR P . ’ E F c i G I NG ,
C . THEN PROCR AF i GIVES : ZEROS AND P R O C E F : L ’ S .. E Q U I P M E N T  PIJLSES
C I N  S T A N D B Y  U N T I L  O P E R A T O R  ~ 1VES OK FÜR TEMPERATURE
C S T A B I L I T Y .  FU LS ES ARE R E M O V E D  BY HA R D W A R E  W HEN
C • F R E Q / V O L T / P HA S E ’ P O W E R I N  C H A N G E S  ARE I N  P R O G R E S S .
C - HARD C O P Y  AND M P G  T A P E  O U T P U T .

C SW I UP FOR Q L IPL .  LONG F O R M  OUTPUT.

C REV. H 5/17/77
• C

C L . L P V E D P N  4 .’~~( 1/ 77
C
C * * * * * * * * * * * * * * * * * * * * * * * * * -

~
. * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *C • _

C 
• 

SET S.c i . I N T E R F A CE
C~~LL S E T I P

C SE T  U P  P U L S E  G E N E R A T O R
CALL SPLLG (1,30, 10 ,5 ,64)

C SET TO N O M I N A L  INPUT POWER
CALL I N I T P C — E  .e:

C .
RHO1=0 .  11512925
RHO 2=0.22.8258 1

C DEFIN E F REO UENC : Y S E Q U E N C E
F (1) = 1 2 35
F 12 ) = 1 2 6 ( 1
F £ 3 )  = 128(1
F (4 )  = 1 2 95
F (5 •1 = 130 Si
F ( r S l = 1 3 0 5
F (7) = 13 ~ (:• F C 8)=1340
F C 9)  = 1-36: ;

C SET FREQ UE N C Y TO N IH F~~’D

3O 

- ~ - — --- -  ------ --



( 
P A G E  2

C A L L  S E T F R (F t 5 ) )

• C T U R N  OFF O U T P U T  P O W E R
C P L L  O P U L G

• C
C T R A P  1 IS  R E T U R N  TO M E A S U R E

CALL  TRAP C l )
• GO TO 10(1(1
C
C T R A P  2 IS R E T U R N  TO C A L I B R A T I O N

C A L L  T R A P ( 2 )
GO TO 50

C
10 CALL C L E A R C O )

WRITE (9, 12)
12 FORMPT (2 1X ,” ***S.A. TEST PROCRAM *** ”// ”REA D COUPLER ”

1.” INFO FROM TPPE?4 ”)
C A L L  N Y E S ( I T C )
I F( IT C )  14 ,16

C
C G E T  C O U P L I N G  I N F O  F R O M  K E Y B O A R D
C

14 W R I T E ( 9 ,18)
18 FO P. r1P T ( “ T Y P E  IN THE F O L L O W I N G  C O U P L I N G S ”~~” F R E Q .  INPUT ’

1” . COUP . C +DE i O U T P u T COUP • C +DB) )
DO 20 1=1 ,9

( 
W R I T E ( 9 ,2 2 ) F (I )

22 FURMA T (F8 .1 ,” :4- ”)
• REA D (8,* )P I M C C I ) , POMC (I)

28 C O N T I N U E
GO TO 50

C
16 W R I T E C 9 ,24)
24 FORMA T (”PO SI T ION TPPE IN DECK *2”)

C A L L  P A U S E
REPD ( 14 ,*) (PIMC(J ) ,PO iIC (J ) ,J= 1 ,9)
WRITE (9 ,28) C F C I) • P 1 M G  C I )  , PUMC (I) , I = 1 , 9)

28 F O R M A T ( 9 ( 3 F 1 0 . 2 / )
C

50 CALL CLEA R (0 )
C
C M A K E  SURE P O W E R  L O O P  IS S T I L L  OH
C

C A L L  P L R S T
WR ITE (9 ,8(1)

88 FORMAT (”PUT MPG TAPE FOP. DATA IN DECK AND ON L I N E” )
C A L L  P A U S E
W R I T E  (9 ,85 )

85 F O R M P T ( ” N E W  T A P E  ( V  OP N) = * ” )
CALL NY E S (IV )
I F C I . ’) 99~~9~i

90 E N O F I L E  12
• E 4 P F I L E  12

R E; ~~~1 r ~~D 18
99 C O N T I N U E

C
WPI TE (9 ,25)

25 F O P I A T  C “ P A T E : ” p 2 C M ~ “?  • I O~ ~
R~~~D (8 ,30) NDPT::

- • 

31
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P A GE 3

30 FO R M P T ( 2 0A 2 )
C

PMI N=23  .8
PNOM =24 .8

• • P P 1 P X = 2 5 . 8
C
C CA L I B R A T I O N  S E Q U E N C E
C

100 C A L L  C L E Q R ( 0 )
CA LL C A L S 1

1008 CALL OPULG
CALL P L R S T

C
W R I T E  (9 ,1005)

1005 F O R M A T  ( “SER . NO. = 2 0 X , ~ 1L ,10 ~
( 

~ 
fl~~~~~I )

REA D (8 ,30) (NSER CI ) , 1=1 , 10)
U R I T E( . 9 ,1010)

1010 F O R M A T  (“ R E M A R K S :  “40X, “t  ,20~ ~
- R E P D ( 8 ,30)  C L T L 1  ( I )  ,I=1 ,2 0 )

W R ITE  (9 , 10 15)
181-5 F O R M PT ( ” C O t 4 t- IECT D E V I C E  AND T H E R M O C O U P L E ( 1)  TO D E V I C E”

1~~A HD PUT S W I T C H  2 D O W N ” )
• CALL  B E L L

CA L L P A U S E
• C SET  P H A S E  A N D  A M P L I T U D E

CALL S E T P H ( ( 1,0)
C RESTORE PULSE GENERATOR

C A L L  R P U L G  -

C . T U R N  ON AT F (5) PHD PNOM
POW ER= PNOM—PI F’IC (5)
CA LL S E T P W ( P O W E R )• CALL SETFR (F (5))

C
C A L L  C L E A R ( 0 )

C
W R I T E  (9 ,1 0 2 0)

1~~20 FOR?1 PT (”FUT UP SWITCH 2 FOR EX I T  FROM T E M P .  L O O P” )
C • TE M PERATURE L L O F —— — C H P M  1 ON DEVICE

Db 1035 1=1 ,20
• C~~LL T V O L D ( 1 ,T E M P C I ) )

WRITE (9,1 025) TEM~’ (I)
1025 F O R M A T ( F 7 . 2 )

IF (ISP (2)) 1060 ,1030
1038 C A L L  DE LA ’ H 5 0 0 0)
1035 C O N T I N U E
183? DO 1040 I=1 ,j. 9

TEMP ( I )  =TEMP C I i - i )
104 0 C O N T I N U E

CALL TVOLD ( 1 ,TEMP (2 8)
C A L L  C L E P R ( O )
W R I T E  (9 , 102 0 )
t~R ITE (9 , 1045) (TEMP (I) , 1= 1 ,20)

1 045 FORMAT (2’: FT .2/:’ S
IF (ISP (2 i ) 1@6O ,~~05U10 50 CALL DELA ’ ;’ ‘55c1( 1( 1)
CO TO 18 37

C S T A R T  M E A S U R E M E N T S
C PO HEP INPUT LOOP 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . • ~~~~~~ - - • ~~~~~~~~~~~~~ • •



r L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

• • -

1’
( 

- 

PAGE 4

C
C
1060 DO 4000 IPL= 1 ,3

• • I F L G  = 8
DEL P N = 2 — I  P L

• . 
P t . I RA =2 6  . 8 - F L O A T  C IPL)
CALL CLEA R (0)
WRITE (9 , 1865) PWRA

1065 F O R M A T C ” M E A SU R E I H G  F O R  P O W E R  L E V E L  O F ” ,F5.1 ,”t’BM .”)
• C

C
C CH PH1 =TE MP DEC .C OF MODL ILE
C C H A N 2 =TE M P D E G . C
C CHA N4 =4 8 V O L T
C CH RNS =12 V O L T
C

CALL TVOLD (1 ,TEM P1 )
CALL TVOLD (2 ,TEMP 2)
CALL TVOLD (4 ,VCLT 1 )

• CALL  T V O L D ( 5 ,V O L T 2 )
C BEGIN F R EQ U E N CY  LOOP

• 
• 

DO 1200 I F R = 1 ,9
PO W E R = PW RA — P  IM c: C I FR)
CALL SETPLI (POWER )
CALL SETFR (F C IFR )

C
• C INITIA TE A DELAY AND THROW FIRST DATA OUT

C
CA LL SETPH (0,8)
C A L L  R 5 I IA T ( P 1 ,A 2 ,F1 ,P3 ,P4 )

C
C BEGIN PHA SE LOOP

DO 1200 IBT= 1 ,32
IBT 1= IBT— 1
CALL SETPH (IET 1 ,0)

1080 CALL RSDA T (A1 ,A 2 ,F1 ,P2.,P4)
IF (P2) 1085 ,1(189,1025

1035 T M P= P E S  ( A 2 — S 2 P M C  C I F R)  -D EL~~W )
IF (TM P— .3) 1090,107(1

1070 WRITE (9 ,1 075)TMP
1075 FORt 1A T (”RE F .CH PN .DIFF . = ” ,F8.2 ,”DB. ——A CCEPT IT?+ ”)

C A L L  N Y E S ( I T C )
I F ( I T C )  1088 , 1090

C
• 1089 IFLG = 1

1090 TM 2 = F 1 — S A F M C C I F P )
1055 I F I T N P )  110O ~~ 1i O 5
1100 T f I P= T M P + 36 0 . 0

CO TO 1095
11~35 IF (”?1P—2 60. (1) 1 1 1 5 , 111 (1
1 110  T M P = T M P — 3 6 ( 1 .l

GO TO 1 1S~5
1 1 1 5  GANG C lET , IER ) =TM P

T E ri F 3 = — A :3 + F fi N 0. C I F P ) — 3 0 . (1
GtlqG ‘. l E T , i~~F:) = EX F  C R H O 2 * T E M P S )
T E M P 3 = — A 4 ÷ P V 3 U R  C I F R)
Y M A ;  ( I  ET , I F P . i E :-: P R HO 1 C T E M P 3 — P W R A

C

33
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(
- P A C E 5

• 
12 00 C O N T I N U E

C -
POL IJER= PLIJ RA—P IM C C 1)
CA LL SETPW CPOWER )

• CA LL S E T F R ( F ( 1 ) )
C .
C • .OU TPUT D A T A  TO MPG TA F-E
C • Ffl4 D END OF T A P E
C
2e21 R E PD ( 18 ,2022)
2022 F O R M A T ( I 1 )

IF (IEOFC 1O)) 2023 ,2021
2023 R E P D ( 18 ,2 82 2 )

• IF (IEOF C 18 )) 2024 ,2821
20 24 B A C K S P A C E  18

C
C • P IJT T I T L E  I N F O  ON T A P E
C

• I i JRITE ( 18 ,2 0 2 5 ) ( H S E R ( I ) ,I=1 ,18) ,PW R A ,( N D RT E C H ,
, 1 I= 1 ,10) ,V O L T 1 ,V O L T 2 ,T E M P 1 ,T E M P 2 ,(L T L 1 ( I ) ,I = 1 ,20)

2025 FORMA T (’T” ,10A2 ,F4.1 ,18A2 ,2F7.3 ,2F7.2 ,20fl2)
C
C PUT MEA I-:UPED DATA OH TAPE
C

W R I T E C 1 8 , 2 0 2 7 ) ( V t i G l ( I ) , I = 1 , 2 8 8 )
( • W R I T E ( 1 8 ,202?~~~~GA G ( I , I= 1 ,2 8 Bu

WRIT E (1 8,2027) (CNC- (I),I= 1 ,288
• • 2027 FORMA T C 28 (10E12.?’/)10E12.7)

C
.

C . -
• C ORDER PHAS : E 5 : T P R T I r r G  W I T H  CANC (1 .1)

C PORD O R D E R S  P O S I T I V E  P H A S E  PELPY
CALL PORD C GA NG C 1 1))
DO 1240 J=2 ,9

• 1225 IFC G R N G (1 , J — 1 ) GPHG (1 ,J :i 90.0) 1235 ,1230
1230 GAFIG (1 ,J )=CPN G (1 ,J)+3E.@.0

GO TO 122 5
- 12 35 CA LL P O R D (G A N C C 1 ,-J ))
1248 CO NTI N IJ E

• C - . _ •
C

S U N C = 0 .0
• 3 0 M G2=0.8

C F R E O  L O O P
ttO 1600 11= 1 ,9

• C
C I N I T I A L I Z E  V A L U E S TO P H A SE S T A T E

• GM R~< = C M A C ( 1 ,II)
C N I N = C N P N
V M R N ~~V NAC Ci ,Il )
V A V C = V N A X
PH~3= GPNCC1 ,II )
P H~1fl ~~=0 .0
S IJMP2 = PH HP) ’~IJ NC= 5U~ ’ 5 - ~G M f l G  ( 1  , II)
SUF1C 2 5U G 2 + C F I A G 1 , I I ) * C r l P G( 1  .11)

C
C P H A S E  L O O P

34L
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DO 1335 IP=2 ,32
I F (YMAG C IP ,II ) — Y M A X )  1305 ,1305 ,1200

1308 V M P~~= v M A c- u P,In
• 130$ V~~V C = V A V G + V M A G (I P ,II )

IF C GMA G (I P , II ) —G MP X ) 1 315 , 1315 ,1310
1310 GNn:~=C p 1 A G C I F ,I I
1315 IF (CMI N—CMPC (I P ,II)) 1325 ,1325 ,1320

• 1320 GMIN = GMP G C IP ,II )
1325 SUMC=SUMC .+GF-1AGU P ,I f l

SlJMC2 SUMC~2+ (GMPG C IP ,I I )  ) *  ( G M A G  C IP ,II)
DELP=GANG C IP ,II ) —PH O
DDELP=DELP_ ( 11 .25-* FLOR T (IP_ 1 ))
IF (A BS (DDELP.i— A B S C P H M PX )  ) 1335 ,1335 ,1330• 1330 PHMAX= DDELP
S UMP2 = S U M P 2 - ’ - D D E L P* D D E L P

133 5 C O N T I N U E
C
C
C OH P PER FREQ BASIS
C CONVERT MAX RH O TO VSWR MAX

PM RXV (II )= ( 1.0+VM PX )/(1 .0— VMAX )
C C O N V E R T  P V C  R H O T O M E A N  V S W R

A M E N V C I I ~~~= ( 1 . 3- i - (V P V G/ 3 2 . O ) )- C 1 . 0— ( V f l V G /3 2 . 0 ) )

• C C O N V E R T  M A X  P H A S E  •

AMA X P (II) =PHrI A X
( . C C O N V E R T  R M S  P H A S E

R M S P H ( I I ) = S Q R T ( . S U M P 2 ’ 3 2 . 0 )
P W R M X ( I I ) =G M PN
PW RM I (II )= CMIN

1600 CONTINUE
• C

• C M E A N  P O W E R
P W R M E = S U M C / 2 3 E :  .0

C R M S  P O W E R
R M : P W = S Q R T C  (S U M C2 ’2 8 8  .0 51 — ( PW R M E * P W R M E I

C
C PR INT  S E Q U E N C E — — — S H O R T  FORM
C

CALL C L E A R t O )
W R I T E  C l i  ,2 9 9 9 )

2999  F O R M P T ( 1 0 C / / ) )
C
3000 W R I T E C 1 1  ,380 ) (NSER (I) ,I= 1 ,i0)
3005 FORMA T (”SER .NO . “ ,18P2 ,SN ,”TRAN SFI ITTER” )

W R I T E  ( 11 ,3 0 10 )  ( HD A T E C  I) , 1=1 ,10)
3010 FO RM A T (” DA T E :  ‘ , lc’ P.2 )

l J RI TE ( 11 ,3015 )VOLT 1.VOLT2
30 15  F O R M P T ( V O L T 1 = ” ,F 7 . 3 ,2 0X ,” V O L T 2 = ’ ,F7 . 3)

W R I T E C 1 1 , 02 ) TE N 1 , T ET1? 2
2 .520  F I J R M f l T ( ” T E~~P 1 .~~’ ,F ’ .l ~“ D E G . C ”  ,1 GX ,” T E M P 2 = ” ,F 7. 1  ,“DEG .C” )

I~p I T (11,352 ~~i LTL 1~~I ) ,I= 1,20)
3.25 FO ’~MPT (2OA2/~t,J P I T E C I 1  ~~~~~~~~~~~~
3 03 8  F O R r 4 P T C ” I N F L ~T P k ~~R= ” ,F4 .1. ”DPM. ”)

I~~(IFLG ) 30~~1~~:~- 0.4 ,30-31
3031 N F I T E ( 1 1 , :~0S~~,
3 S - 3 2  F O F F I A T  C ‘ C AL T I O ~l—- -EPP O~~S EN COUN 1ERED IN DATA ”)
- 3C~34 V R~~~T E  ( 1 1 , 3 0 S ~~~)

35
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P A G E  7

3033 F O R M A T  C ”  “ )

W R I T E  ( 11 ,302’S ) (F ( I)  , 1= 1, 9 )
3035 F 0 R F I A T ( ” F R E Q . ” ,3x ,9 ( 2 > - : .F 4 . o ) )

W RITE (11 ,3040) (P fl~<V I) , 1 1 ,9)
3040 F O R M A T  C ‘ V S W F .  MP:~ “ , 9 X , F5 .2 :’

~&R IT E ( 1 1 ,3 0 4 S ) ( A i - 1 E N V ( I ) ,I=l ,9)
3045 F O R M A T ( ” V S W R  M E A N ” ,9 ( X ,F . i .2 ) )

Q RITE (1l ,3050) (PMPXP (I) ,I= 1 ,9)
3050 FO R M R T (”M P X — F H — E R ” ,9 (N ,F5.1))

W R I T E  ( 11 , 30 ’ SS i) C F  5 - PH (  I) , 1= 1 ,9)
• 3055 F O R M A T (” R M S — P H— E 7” ,9t X  ,F5 .1))

• L~tR ITE ( 1i ,3 0 60 )C PW R N X (I ) ,I= 1 , 9)
3860 FO R M A T (”M PX — PW R— W ” ,9CX ,F~~.1))

WRITE (11 ,3065) C PW P N  1 (1 ) , I = 1 ,9)
3065 FORMAT “ M I N — P L ~R— b 1’ ,9 CX ,F3 .1fl

W R ITE ( 11 ,3078 )tGANC (1 ,I) ,I= 1 ,9)
3070 FORM RT (”INS PHAS “ ,9(N ,F5.0))

• W R I T E ( 1 1 ,3 0 7 5 ) P W R M E
3875 FO R M A T  ( “ O V E R A L L  MEAN PEAK P O W E R = ” ,F5 .1 , “ W A T T S ” )

• W R I T E (1 1 ,30 8 0) P .M SPW
• 3080 FORMA T (”STD . DEVIATIO N IN OVERALL PEAK POWER= ” ,F5 .1 ,

1 “WA TTS’
C
C • PUT PROCESSED DFr T~1 ON TAPE
C - - W I T H  E H D F I L E S

• ( - CALL PA C E
L d R IT E ( 18 ,3 0 9 0 ) ( R M P X V U ) ,I = 1 ,9)
W RITE ( 18 ,3090) C A M E N V (  I) , 1= 1 ,9)

• WRITE (iO ,3090 )(Pnpxpl I ) ,I= 1 ,9)

~ RITE ( 18 ,3090) (RM:- :PHC I) , 1= 1 ,9)
v~~I T E ( 1 8 , 3 o 9 0 ) ( p 1~R ’ t 1 X ( I ) , I = l . 9 )
W R I T E C  18 ,3090) (P~ ;F . :MI(  I) , 1=1 ,9)
W R I T E  ( 18 ,30 9 0)  (Gl ; NG (1 ,I) ,I 1  ~9)W R I T E ( 1 8 , 3 8 9 0 ) P W R M E ,R M S P W

3098 FORMPT (9E13.7 )
E N D F I L E  18
E N D F I L E  18
B1~C K S P P C E  18

R C K S P A C E  18
C
C SW 1 • UP= LONG FORM FOR Q’JPL

IF (IFLG ) 4005 ,4004 ,4005
4004 1F (IS P (1 3 ) 4005,4000
4005 W R I T E ( 1 1 ,300 5 ) U -~S E R ( I ) ,I= 1 ,18)

L 4 R I T E ( 1 1 ,3 @ 1 0 ) ( N D A T E ( I ) ,I= 1 . 1 0)
W R I T E ( 1 1 ,3 0 l~~) V O L T 1 ,V O L T 2
‘dRIT E ( 1 1 , 3 0 2 0 ) T E M P 1 ,T E M P 2
WRI TE ( 1i ,3 02 5 )CLTL1 (flq I l ,20)
W R ITE ( 11 ,3030 )PIdRP
WR I T E  (11 ,3.035’ (F c~~: , 1 =-I , 9 )
DO 4180 1= 1 ,32
DO 4101 J=1 ,9
Yf4RG ( i ,J) = (1 .o+ Mp G CI ,j: /~~ .0—VM PG U

4 1 0 1 • C-OUr IMUE
B I  T = 1 ~ 2 5* F l_ f f l T  ( 1 — 1 )
W P I T E ( 1 1  ~4lo2 ) B~. r

4182 FOr~~ 4 T C ”  “ ,F 6.2. DEC. ”)
W R I T }  ( i i  ,4 1 0 5 )  ( V M q ~ ( I  , J )  ~-J= 1 ,9)

-

• 
36
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(
PA O E 8

4 1 0 5  F O R M R T ( ” V S W R ” ,5X ,9 ( X , F 5 . 2 ) )
• W R ITE ( 11 ,4110 )(CMAG (I ,J) ,J= 1 ,9)

4 110  F O R r I P T ( ” M A X — P W R — : d ” ,9 C X ,F5.1n
- I F ( I — 1 )  4115 ,4 1 1 5 ,4 1 20

- 4 115  W R I T E ( i l ,4 1 2 5 ) ( C A N G C 1 ,J) ,J=1 ,9)
• 4 125  F O R M P T  (“ I  PHS ,5X, 9 (N , F5 .0))

GO T O  4 1 0 0
4120 DO 4126 L=1 ,9

- . - E P N G ( L ) = G A H G ( I , L ) — G A H G ( 1 , L )
• - 4 1 2 6  C O N T I N U E .
• - W R I T E (1 1 ,4 1 3 0 )C E A N G C J ) ,J= 1 ,9)

4130 FORM PT (”DEL PHAS E ” ,9 (X .F5.1))
C

4 10 0  C O N T I N U E
CALL PAGE

4 0 0 0  C O N T I N U E
CA LL SE TF RC FC5 ))
CA LL SETPW (— 6.0)
CALL OPULG

- C
• Ct TO 1000
• - E N D

(
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PA GE

SU B R O U T I N E  C A L S 1
C O M M O N  F ( 9 )  ,P I MC ( 9 )  , P01W (9) , P V S W R  (9 )  ,S2 P MC  ( 9 )

1~~P F M C ( 9 ) ,

C - .
C CA L I B R A T I O N  ROUTINE FOR: S.A. MA DC PROGRAM
C INCLUDING V S W R  A ND V E R I F I C A T I O N  -

C
REV.A A PR .21 ,197?C .

C * * * * * * * * * * * * * * * * * * * * * * * * * * * * *4*  * * * * * * * * * * * * * * * * * * * * * * *. * * * * * * * *
C
C - - I N I T I A L  S E T U P
C

10 C A L L  SP U LG (1 ,30 ,10 ,5 ,16)
P O W E R = 2 4 . 8— P I I 1 C ( 5 )
C A L L  S E T P W  ( P O W E R )
C A L L  S E T F R C F ( 5 ) )
W R I T E  (9 ,110)

110 F O R M A T  C “A f l J IJ ST POWER LEVEL  FOR ZERO V O L T S ” )
C A LL B E L L
C A L L  P A U S E
FO1dER=26 .8—P INC C 5)
CALL. SETPW (PO iJER )

• W R ! T E C 9,108)
( 180 F O R M P T ( ’ M R X .  G A I N  OF MODULE (BE) :+ “ )

R E A D ( 8 ,* ) G M A X
GMAX =—C -MP X—2 .0

S W R I T E ( 9 ~, 120)  G M A Y  -

120 F O P M A T ( ” A D J U S T  P E C E IV E R  G A I N S  A S F O L L O W S : ” /
1 “REF C H A N N E L . . .  — 2 . 0  DB. ’ /
2 “ T E S T  C H P N M ~~L “ F8  .1 ’ D B ” / ” T O  C O N T I N U E ,  L IFT S W I T C H  8 ” )

130 CALL RA PHD (A 1 ,A~~,F1 ,A 3 ,64J
IF ( I SP (8 ) )  140 ,130

140 C A L L  R 5 L I PT C P 1 ,P2 ,Fl ,R3 ,A 4 )
W R I T E  (9 ,150)

158 F O R M P T ( ” P U T  S W I T C : H 8 DOt ,.uN ” )
C~.~ LL B E L L

160 I F ( I S P ( 8 ) )  16(1,165
1~~5 CPLL SPIJLC (1 ,3¼~.,1@ ,5,64)

CA LL B E L PY ( 2 0 )
CALL R5DA T (A 11 ,A 2 1 ,F1 ,A3 ,A4)
T N P = — 20.91515
A l  = P 1 + I M P
P 2= A 2+ T r•i P

• ~~~IT E ( 9 ,1?0)  R1 ,P2 ,A 1 1 , P 2 1  
-• 170 FOPMRT ( ”TEST ~M PL ITUDE REA DINGS WERE: ”

1 ‘“EXPECTED: TEST CHANN EL= ” F G . l ’  REF. CHANNEL = ’F 6.1
2 /“ME PSUREB : TEST CH PNNEL= ”F6 .1” REF • CHRNNEL = ”F6 .1
3 /“OK TO CCH T IHUE? *” S
CALL H Y E - (IT C )
IF (ITC ) 10 ,20~.

• 20.0 C A L L  C L E ’~R (0)DO 220 I:~ 1 ,9
2 1 0  CALL SETFR (F (I ))

PG W~~R= 24 . 8—PIN S C I:
C A L L  S E T P ~ C P O W~~~)
CALL DELAY I : 2c1:

p

L_.. - ~~. • ~~~~~~~~~ •~~~~~~~~~~~~ - —  • • . . ~~~~~~~~~~~~ —- -~~~~-— ~~~~ -•



Pl~GE 2

C A L L  R 5 D P T C P 1 , S 2 P M C C I )  ,S A F N C C I ) , A 3 ,A 4 )
22 0 C O N T I H U ~
240 CALL SETFR C F ( 1))

P O W E R =24  . 8 — P  INC C l )
W R I T E  ( 9 ,2 5 0)

250 F O R M A T  ( “ V E R I F Y  C A L I B R R T I O N ? +” )
C A L L  N Y E S ( I T C )
IF ( I T C)  290 ,2 60

268 DO 280 I = 1 , 9
P O W E R  = 2 4 . 8 — P I M C C I )
CALL SE TFRC F (I ))
CALL SETPW (POWER )
CALL BELAY C2O )
CALL RSDRT (A 1 ,A2 ,F1.P 3 ,A4)
P2=P2—S2Pr •1C (I)
F1= F 1—SAF M C (I )

1000 IF (Fl) 1001 ,100.5
1001 Fl = Fl + 360.0

CO TO 1000
1005 IF ( F 1— 3 6 ( 1 . 0 )  10 10 ,1006
1006 Fl = Fl — 360.0

CO TO 1005
1(110 A? = — P3 + POMC (I )

W R I T E  (9 ,2 7 ( 1)  F ( I ) . A 2 ,F1 ,A 3
270 F O R M P T ( 4 F 1 0 . 2 )

( 28( 1 C O N T I N U E
- • GO TO 24(1

2~~0 CALL C L E A R C O )
WRITE (9,300)

300 F O R M A T  ( “ C O N N E C T  S Y S T E M  PS F O L L O W S : ”’1 UV SL ,J R P O W E R  M E T E R  TO YSLI R P O R T ” ’2 “ S H O R T  ON MODU LE /HI—PO W ER PORT A T END OF C A B L E ” )
C A L L  P A U S E
DO 35 (1 I = 1 , 9
P O W E R  = 24.8 — P I M C C I  51
C A L L  S E T F R ( F C I ) )

• C ALL SETPLI (POWER )
CALL DEL A -- :20)

• C A L L  R 1 D A T ( P 4 )
C S V S W R  ( I ) I S  TO B E  S U B T R A C T E D  F R O M  P4 D U R I N G  M E A S U R E M E N T

P V S W R C I ) = 2 4 . 9  + P4
350 C O N T I N U E

C A L L  C L E A P . ( (I)
Cc :LL : 5 - E T F R ( F ( ’ S~~)
CA LL SETPLINE . O i
EN P

39
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- P A C E

SUBROUTINE BORIS (F )
DIMEI4SION F (2 51 ,C (6) ,ICC 12) ,CPL (6,2),TEP1I2 ,9

• 
- C O M M O N  lB (11) ,IS (2) ,Il ( 3) , I N E W ,F C O  , ICA L (12 ,2)

EQUIVA LENCE CC ,IC) ,(CPL ,ICA L J
• C .

C*** ** * ** * * * * * * * ** * * * * * ** * ~: * * * * * * * * * **  * * * * * * * *** *  +* * ** * *
C T H I S  IS P ONE P A T H  C A L I L R P T I O N

• C 6 P A R A M E T E R  ERROR M O D E L
C C A L L E D  BY B O R I S C F )
C - W HERE F IS S T A R T  FRE Q UENCY A R R A Y
C . IHEW IS F L A G  TO T R A P  C A L L , SET TO — PT E N D
C OF N O R M AL C A L I B R A T I O N
C
C BORIS SHEHEC MA C . 4,1977

• C REV I A P R  26 ,1977
C
C T H I S  IS  M O D I F I E D  C A L E 1
C
C*******************-******************************************
C
C IN I T IA L I Z E  AND DEFINE C O N S T A N T S
C

• C DEFINE 811 PHD 221 ~ O R c J M I l f I N A N D  M C U P 1
• J S C 1 ) = l 1

1 5( 2 )  =21
C

F i =F  ( 1 )
CALL V CA L FC F 1 )
CALL BCNT 1 (Fl )
CALL CPAK 2 (l .0 ,0.0 ,C1 )

C
• C MERS IJRE LOA DS

C
C

75 CALL SSEL 1 (11 )
M= 1
P 1 N = 1

C
C

110 K O P = 3
W R I T E  (2  ,90$)

90$ F O P M R T  ( “ P O R T  1: C O N N E C T  F E M A L E  SP~~ L O A D ” )
C A L L  P P IJ SE
GO TO 9000

C

C M E A S U R E  C R O S S T A L K
C
20(1 CALL FRE~12CF 1)

W R I T E  (2  ,908)
908 FORMAT C “CONNECT FEMALE .SMA L O A D S , TWO PORTS FOR ISOL . ”)

CALL S S E L 1 . C 2 1)
C A L L  P~~U S E
IP=5
K 1) P =4
M~ 1
CC TO 9(18(1
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P A G E  2

- C
C
C T E S T  F O R  D E S T I N A T I O N
C
C - M E A S U R E  S H O R T S
C

-
• - 305 CALL SSEL 1 (1l )

C A L L  F R E Q 2 C F 1 )
• I P = 2

K O P = 5
310 WRITE (2 ,913)
913 FO RM P T ( ”P O R T  1:  C O N N E C T  SlI P F E M A L E  S H O R T” )
• C A L L  P A U S E• P1=1~GO TO 9 00 0

C
C
C M E A SU R E  O P E N
C
C

400 P1= 1
IP= 3
KOP= 6

430 CALL FREQ2 (F1 )
C

( C
48(1 WR .ITEC2 ,92(1)
930 F O R M A T C “ P O R T  1: C O N N E C T  511P FEMALE O P E N ” )

• 
• 

• C A L L  P A U S E
• GO TO 98(10

C
C
558 RAD=2 .0*PTPH (0.032*FL*3 .l4l59E—4)

• T3=1 .0
C

56(1 CALL CSUB2 (C (1 ) ,C (2) ,T1 )
• CALL CSUB 2 (CC3 ) ,C (i ) ,T2)

• CALL PSF T2 (0. (1,T3 ,R A D ,T2 ,T3)
C
580 CALL CSUB2 (T3 ,T1 ,T3)

C
C A L L  C A D D 2 C T 2 ,T l ,T4)
CALL CDI’/ 2 CT? ,T4 ,T5)
CALL CRPPS (C1 ,T 5.T3)
CALL CMPY 2 (T3 ,T1 ,CC2 ) 51

C O TO 9 2 50
C
C
C C O N N E C T  THRU 5: ~. 1 AND 821
C
1005 WRITE (2 .935)

• 935 FORMAT ( “C O N ~’ECT THRU FEMPLE ’FENALE SlIP ADAPTER” )
CALL FREQ 2 (F1)
C~I_ L PAUSE

• ‘1=1

41

- :.~ _~~~ - .-. ~~~ ... 
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PAGE 3

C R E F L E C T I O N
C

1010 IP=6
• 

K O P =7
GO TO 9008

C
C
C- . T R A N S M I S S I O N
C

1500 I P = 4
KQ P = 8
P1=M2
tciLL

• - CO TO 900(1
C

• 1030 R L 1= 1 .2 2
T4=RL1*4 . 193E—4
CALL CSUB2 (C (6) ,C C 1 )  ,Tl )

• COLL CF1PY2 (Tl ,C (3),T2)
• CALL CPDD2 (T 2 ,C (2),T2)

• . CALL CDIV2 (T1 ,T2 ,CC 6))
CALL PSFT 2(0.0 ,FL4T4 , C C 5) ,C( 6))
GO TO 925(1

C
• C

( - 1130 T 3 = R L 1* 2 . 0 9 6 5 E — 4
• CALL CSUB 2 ( C ( 4 ) ,C ( 5 ) ,T l )

CALL CMP’i2 (C(3) ,C (E~),T2)
C~~LL PSFT2 (0.0 ,FL ,T4 ,T2 ,T2)

• 
- 

CA L L  C SU B 2 (C 1 ,T2 ,T2)
CALL CM PY 2 (T2 ,T1 ,C (4) 51
CA LL PSFT 2 (0.0 ,F L ,T3,C (4) ,C (4))
CO TO 925 0

C
C
C RETURN TO M A I N  P R O G R A M
C

• C
2000 CALL FREQ2 (Fl)

)*EW=— 1
1f7 8 CALL CLEPR (0)
1172 WRITE (9 , 1175 )
11 75 F O R M A T & ” V E R IF Y  CRL IBRP TIOH (Y OR N)?i- ”)

CALL NYES (H 1)
IF  (N I)  1180 ,1185

1185 CALL C L E Q R ( 0 5 1  
-

(J~ I TE (9 ,11 90)
1198 F O R M P T ( ” C O N N E C T  T H R U — — — ” )

C ALL PPIJ E
C .

- C V E R I F I C A T I O N  ~EP S .LREMEH T SEQUENCE
C

CALL BC-NT1~~F (1))
C A L L  ~ S E L l ( 1 1 )
DO 120 0 1= 1 ,9
C ALL F R E Q 2 r F ( I ) )
CA ’_ L M EA S I  C 5 c i :; V i  ,v2
CqLL OP~~~~~i ’~ 1 ,~ -’2 ,’~’1)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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- PA G E  4

CALL CSUB2 (V1, C PLC I ,I) ,’%~1)C A L L  C D I V 2 L V1~~CA L (2 ,I) ,’,~2)CALL CMF’Y2 CVZ ,CAL (3,1) ,V 1
CA LL CPDD 2 (C1 ,V1 ,V 1 )
CALL CD IV2 (V2 , V 1 , TEM (1 ,I))

1200 CONTINUE
CALL SSEL1 (21 )
DO 1210 I.~1 ,9
CctLL FREQ 2 (F (I))
CPLLMEAS1 (500 ,V 1  ,V2)
C A L L  C P A K 2 C V 1 ,V 2 ,V 1 )
CALL CSUB 2 (V1 ,CRL (5 ,I) ,V 1 )
CALL CD IV 2 (V1 ,CPL (4 ,I) ,V2)

• CALL CMPY 2 (TEM (1 ,I) ,C PLC3 ,I) ,V 1 )
CALL CSUE 2 (Cl ,V1 ,V1 )
CALL CMPY2 (V 1 ,V2 ,TEM (2,I)

• 1210 CONTiNUE
C

CALL C L E A R ( 0 )
DO 1220 1=1 .9

- TE 1 =CMRG (TEM C l , I) 51
TE 2=ANG (TEM (1 ,I))
T::3= CMA CCT EM.2 ,I))
T E 4 = P H C ( T E P 1 C 2 ,I )

• • 
W F : I T E C 9 , 12 2 2 ) F C I ) ,T E I ,T E 2 ,TE 3 ,T E 4

( 1222 FORMPT (F4.0 ,4(SX ,F9.3))
1220 CONTINUE

GO TO 1172
1180 C A L L  C L E A R C O )

CALL FREQ2 (F (l ))
R E T U R N

C
C
C-
C TEST LOOP***********************
C
C

9008 N P V EC =— 5
CRP=U.2

• CA LL CPPK2CCRP ,0 .0 ,CRA )
9(110 FN= F (M )

IT 1=— i
112 = N
CALL FREQ2 (FH)

C
9 108 1111=11+1

FL=FN
• FH= F (MN )

C

9130 C A L L  ME P S 1 C 1 0 0 , T1 ,T 2 )
IF (9—MN ) 9552 ,E 1 5 O

9552 LT 1= 1
GO TO 9 1.4 0

9153 CT~LL FREQ2 (FU)
C

— 

- 
9140 CA LL CPPV.2 (T1,T2 .T1 )

IF N A V E ; .~+5 )  9 2 2 0  ,9220 ,9 20 0  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~ ---___  • • - -
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P A G E  5

$280 CALL C q DD2 rCp L (Ip ,M:~ .T1 ,T1)
9220 CPL (IP ,M )=T1

TV (N PVEC+1 ) 9300 ,9230
9230 CALL C I’lP~s2 (CR P ,T 1 ,CPL (IP ,M ))

DO 9240 N = 1 ,12
• 924 0 I C C N ) = I C A L ( N ,M )

co TO i9380 ~ 200 .9300 ,9300 ,9380 ,550, 1030 , 113 8) KOP
9250 DO 9260 H=1 ,12
9260~~ JCP L (N ,PH=IC (U (

C
9380 IF C I T 1) 9328~~9310
9320 M=Mt—I

GQ TO 9100
9310 “-IAV EC= HAV EC+ l

IF.(NPVEC ) 9330 ,9920
9330 M = M 2

CO TO 9010
C
C . .
9920 GOTO (20(1 ~2 O O~~2 O O  ,305 ,480 ,1085 ,1500 ,2880) KOP

- . .

C -
• 

. E N D

(

L. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .
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APPENDIX III

10 Drivers:

MCOR1 is a driver for calling the various microwave equipments
necessary for an actual receiver measurement. It is similar to a
Hewlett Packard program by the same name but ha8 been tailored speci—
fica].ly for receiver module measurements . It includes a call to set

• the phase (and amplitude) of the receiver.

SIGDR is a four entry subroutine that controls and levels the
transmitter input power on an interrupt basis .

SETPH is a subroutine used to control the phase and attenuation
settings of the module for both transmit and receive .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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- 

P A G E

H A M  M C O R 1
E N T  M C O R 1
EXT .EHTR ,FREQ2 ,M E P S 1 ,C P A K 2 ,CRDD2 ,CMpY2 ,CD 1 V2

• E XT C S U B 2 ,SSE L 1 ,B C N T 1 ,F L U A T ,NE t 4BF ,S E T P H
COM D M Y 1  ( 1 1 5 1 , 1 8 ( 2 )  ,DM Y 2 ( 6 )  ,C A L

*

* MAK ES CORRECTED MEA .~ J R E M E N T S  OF T R A N S M I S S I O N  A N D
* R E F L E C T I O N  • A C C E S S  F R E Q U E N C Y  THRU A R R A Y  P A S SE D  THR IJ
* - M A I N  P R O G R A M

• * FORM OF C A L L  F R O M  F O R T R A N  IS : CALL MCOR 1 (F1ST ,CM )
*

• WHERE FiST IS THE S T A R T I N G  A D D R E S S  OF THE FREQUE NCY ARRAY
* S T O R E D  IN THE C A L L I N G  P R O G R A M .  PHD CM IS THE C O R R E C T E D
* DATA A R R A Y .
*

* I S( 1) = 1 1  A ND I S ( 2 ) = 2 1
*

* CM A R R A Y = C M ( 6 4 ,9)
*

* R E V .  D APR 25 , 1977
*
* M A R C H  15 , 1977 P. SHELEG

• * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
*

* -

F i S T  HO P
- 

. CM H O P
* D A T A  A R R A Y  P B D P
PIC OR 1 H O P

JSB .ENTR
~EF F i S T

*
J S B  B C N T 1  B E A M  C E N T E R
DEE *+2
D E F  F 1 ST ,I

*

*
CLA~,,I H P
SlA t’
L~~P S 1 D E F  I P = I N D E R E C T  T H R U  Si
STA I P
C L A
STA ITR FULL REF. AND TRANS.

*
- a

* 
- .  SCAN FOR Sil  ( IF  P R E S E T )

• 
. 

*
Al JSB SSEL1 SELECT REFLECTION

• DEE *+2
D E E  IS

• LDP .C D I  .
- -

SIP PTA1

ST~ - A TA 2
J53 A T 1 STPC.T M A U R E M E H T

*

*
MEASURE 321

L. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ - -_ _ _
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PA GE 2

*
P 2 I S  I P  521

- 
H O P

• C C A
S T A  h R  F L~~C ITR = — 1
L D A  C D I  S E T  UP T R A C K I N G
A D A  T H R E  A N D  L E A K A G E  C A L  A D D R E S S E S
ST A A T P 2
I N A
STA PTA1
J SD S SE L 1 521
DEF *+2
D E F  15+ 1
JSB AT i START MEPSUR Er~1 EH T S C A N

*

*
PlO JSB FREQ 2 RESET TO FIRST FREQ

DEE *+2
BEF F 1 ST ,I
J M P M C O R i I

*

*

~~~~
. C O R R E C T I O N  FOR R E F L E C T I O N

CQRR .J SB CM?Y2
DEE *+4
DEE C3 ,I

• - - D E E  5 1 ,1
- D E E  T i

• J S B  C R D D 2
DEF *+4
DEE CONE
D E E  T i
D E E  T i
J SB  C D I V 2

• PE.F *+4
D E E  5 1 .1 S i= T 1 1 ’ (l+ T ll *E ll
DEE 11
DEE S i,I

*

*

* C O R R E C T I O N  TO 521 FOP S O U R C E  M A T C H  ERROR

JSB CMPY 2 D= 1 — S 1 * E 1 1
DEE *+4
DEE 51 .1
D E E  C 3 ,I
D E F  T i
J B  C S U E 2
DEE *—‘- 4
D E E  C O N E
D E E  T i
D E E  T I
.J5B CN P Y 2  . S21= T1~~T21D E E  *-r 4

L E E  T 1
DE E 5-2 ,1
t’~~~ 52 , 1
i MP A T~ 4(7
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PA CE 3

a -

*

* TEST LOOP
*
A T1 HOP ENTRY POINT

• JSB FREQ 2 SET F I R S T  FREQUENCY
D-E F *+ 2

• 
. D-EF F 1 ST ,I

L~~R D L Y 1 S E T  L O N G  D E L A Y
STA I D L Y
C I A  - SET F I R S T  P H A S E
S1~A P
JSB S E T P H
DEE *+2
D E E  P
C L A
STA IT1 P-lOT LAST FREQ
C C A
ST A I T 3 N E E D  H E N  C A L I B  D A T A
~~~~~ I-NP 

-

- S-T A P1 SET M = FIR ST FREQ
*

*
JM? P13

*
P12 L D P  N S E T  UP N E X T  F R E @

I HR
~ TA MN
CI$A , I N A

• A DA N INE
- tip 111 IF IT1< 0 DOING LAST EREQ
SSA
-iMP A T 3  L A S T  F R E Q — - - - D O H T  S ET N E W
LI) A P1 P1= P1 tI — 1
IlLS
ADA F iST ADDRES S : OF EREQ
5 1 P  lEN SAVE ADDRESS

* 
-

flT 3 L D A  P SET U~ N E X T  P H A S E
I M P  -

STA P
C t i A , I N A
A DA D2.i

• STA 1T2 SET LA ST PHASE FLA G
• SSA ,RS5 Y E S — — N E X T  PHASE IS ZERO

~~ P’T4
C L A
SIP  P

*

*
AT 4 JSB PlEA -SI READ V O L T A G E S

D~~F *+4
DEE IDLY
P~~F Ti

• DE~ T2
J52  SE T P H  S E T  N E X T  P H A S E
DEE *+2

L ~~~~~~~
- - -  

~~~~
—-- 

~~
- 
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P A C E  4

D E E  P
LDP DLY 3 SET SHORT DELAY
S T A  I D L Y

- LDA 112
SSA.RSS TEST FOR LAST PHASE
J M P  A T 5  N O , NO NEW FREQ
LPR IT1 WAS. LAST F R E Q ?
S S A
J M P  A T S  Y E S , NO HEW EREQ
JSB EREQ2 NO , SET NEW EREQ
DEE *+2

l E N  H O P
L D A  D L Y 2 S E T  M E D  D E L A Y
S TA I D L Y
L D A  P11 S E T  N E W  CA L  l B  F L A G
SIR 1T3
J M P  P 151 S K I P  N E W C A L  S E C T I ON

*
• A TS LDP 113

sscl ,Rss NEED HEW CA LIB?
JP 1 P A T S1 NO
L D A  N -

• - M PY T W L V
ADA CALL CA LID A DDER —12
L D B  P1 S I X

• S T B  C N T R
L D B  C L E F

• SIP  1 ,1 S T O R E  P O I NT E R S
A D A  T W O

• . I N B
• 15 -2 CP4TR

JP1P * — 4
CCI1 —1 TO A
A D A  N
M P Y  Ot4 28
A D A  C M  G ET D A T A  S D D R E S S

• S T A  S i
A DA TWO
STA 52
C L A  S E T  N E W  C A L I B  F L A G  TO HO
SIP 113

a

A T -S t J SB C P A K 2  P A C K  D A T A
DEE *+4
D E E  T i
D E F  T2

• DEE T i
J 5- B  CS UB2  S U B T R A C T  L E A K A G E
DEE *+4
D E E  T i

A T A 1 H O P
D E E  T I
J5-B CDIV2 DIVIDE BY TRACKING
DEE ~-+4B E E  T i

A T P 2 H O P
DEE- IP ,.I - - -STO RE I N - CM 

. .~~~~~ .~~~~— •——— ~ - -- — .  -—~~~~~~ - •— -——-- ~~~~~~- - -—~~~~~~~~~~~~~~ —~~~~~~~—~~~~~ - — .~~~~~~~~~~~ -‘—-~
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( P A G E  5

L D B  I T R
SSB

• JP1P CORR RETURN FOR COR RECT IO P-l

*
ATe LDA 51

- ~~~R FOUR UPDRTE STORAGE
• ST~ Si

A D A  T W O
S T R  S2
4~DP I T 2

- SZR ,R 5 5  L A S T  PdA -SE ?
JIIP RT2 Y E S — - S E T  UP N E W  FRE Q

- SSR ,.RSS F R E Q  D O N E ?

JM ° AT 3 NO— — S E T  UP NEXT PHASE
L D R  M N S TA R T I N G  N E W  IR E O
ST A  M

• LDP IT1
— SSR ,R SS R L L  D O N E ?

JP 1 P A T 3 NO N E X T  P H A S E
G 1 A ,I N A
SIP M SET UP 11 A G A I N
JP1P AT 1 ,I

*
• * •.VRRI RBLES

* -

( * -
M H O P

• IP H O P  - 

-

Ti- BSS 2
12 ES S 2
NH H O P
I T R  H O P

* Tii ,T 2 2  U S E  C 1 ,C2 .C4 ,C5
C N T R  P- lO P
I D L Y N O P

- - I T t  H O P
1T2 H O P
rIo. H O P
P HOP

H O P
- C 2 H O P  -

C3 H O P
C4 H O P
CS .N’J P

• C~ 
- H O P

SI ; .t1O~• .52 - H O P
*

* CO~- 1 5T P NT S
M l -  DEC — i
T W O  DE C 2
THV E D EC 3
F1)IJR DEC 4 - - 

- - -

S1t~~F tEE 5-1 ,1
CONE OCT 40000 COM PLEX O~~EOCT 2
DLY 1 DEC -500

- 4

-_—a— -~~~~ —~~~~~~~~ •-~~~ - -•- .- - • -, — • . . - — • - -
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• P A G E  6

- 

D LY 2  DEC 10(1
D L Y 3 D E C  i
D 3 I  D E C  31
ON2S DEC 123
TW LV DEC 12
C A L L  D E E  C P L — 1 4 2
M S X  DEC —6
CL:F L E E  C i
C D I  DEE Cl  ,I
P.1 DEC — 3 6
NIi ~E DEC 9

:

E N D

(
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PR~~E

H A M  S E T P H
EHT SETPH -
EXT .ENTR

* -

* 
- . 8500 BCS C O M P A T A B L E  P H A S E  AND A M F L IT IJ LI E

* C O N T R O L  R O U T I N G
*a M A R C H  21 ,1977

• - 
* 

- 
-

_ 

P1 . B. L A I N C
* • - REV . A PlAY 11 , 19~~7
*

* CRLL I ;— I C SEQUENCE
* CALL SETPH (IPHAS E ,IATTN )
* W H E R E
a I P H A S E  I S  P P H A S E C O DE FR O M 0 TO 31
* OR — 1 IF PREVIOUS VALUE IS 10 BE USED
a - • l AT IN IS PH A T T E N U A T O R  C O N T R O L  CODE
* FROM 0 TO 7 OR — 1  IF PREVI O IJ S VALUE
* - - IS TO BE USED
*

* * a * * * a a a * a a * * * * * a * * * * * * * * * a * * a * * a a * a * a * * * * * * * * a * ~~ * * * * * * * * a a * * *
*

* SET CONTROL CARD ADDRESSES
*
I P D  EQIJ 51B

DE E I P H S
)€F 101
DEE 102
DEE 103

*
I P H S  HO P P H A S E  W O R D  A D D R E S S
l A M P  H O P  A M P  • W O R D  A D D R E S S
S-ETPH HOP - E N T R Y

JSB .ENTR
)EP IPHS
L~~R ~ PH S ,I G E T  P H A S E  C O DE
SSP 

- 

TEST HEW VA LUE
L D P  PHPS H O , U S E  O L D
ANt ’ P11137 tIPSY
S T A P H A S  S A V E
PLS ,A L S  S H I F T
RI-S
ST-A IMP
L D A  I R M P ,I GET AMP CODE
SSA N E I.J VALUE ?
LDP AMP N C. LORD OLD
P H D M N 3 N A S.
S T A  A M P  - S A V E
I C R  T M P  C O~~5 - I N E  P M ?  A N D  P H A S E

1 01 OTA IPI ) - OUTPUT -

•

102 SIC IPD, C
105- C L s  ~ PD ,C TURN ,::FF STRO DE

J M ?  S E T P H ,I E X I T  

-•——~~~~~~~~~~~ -~~~~ --—~~~~~~~~~~~ - .~~~~~~- - -~~~~~~~~~~~~ — -  -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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(
P A C E  2

1M37 O C T  037
MPI S O C T  03
AM P ES -S 1
PHA S ES .S 1
T MP B-S I. 1

- -  

E N D

I - .

£3
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- PAGE

H E D  P O W E R  L E V E L  I N C  LOOP R O U T  I NE -S
H A M  S I C D R

• EN T IN I T P ,S E T P W ,P L O F F ,P L R S T
• E X T  .ES41R ,..DLD , . F M P , I F I X

EXT .DIV ,.PIPY ,S R F L R

* * * * * * * * * * * * * * * * * * * * * * a a * * a * a * * * * * * a * * a * * * * a a * * * * a * a * * * * a a * * a * a
a .
* SICNRL G E N E R A T O R  D R I V E R  FOR USE W I T H
* S.fl. TEST RACK.
a
* CA L L I N G  SEQUENCE S .
* CALL INITP (POWER )

- * C A L L  SEIPUI (POWER)

* - C A L L  P L O F E  (V O L T S )a C A L L  P L R S T

-* W H E R E  P O W E R  IS  T H E  D E S I R E D  L O O P  L E V E L
* I N  D E N , A N D  V O L T A G E  I S D E S I R E D  V O L T A G E
* . S E T T I N G  OF T H E  DVS . POWER MUST BE IN

* T H E  RANGE *5.0 DEN TO +22.0 PP-P-i , A N D
• • * ‘/~~LT 5-: M’JST LIE EETU !EEN —1 5.0 A ND +15 .0 .

* I N I T P  INI TI AL IZ E : I :  T H E  P O W E R  L E V E L IN G  L O O P

* A N D  S E T P W  A L L O W S  THE C H A t - IC I N G  OF THE L O O P
a LE’~ E L .  - PLOFE D I S A B L E S :  THE LOOP A t-I D SET S

-p • T H E  DV S - TO T H E  D E S I R E D  V O L T A G E .  PLR ST
* R E ARM S  THE LOOP, USING THE PREVIOUS

* - 
- POWER LEVEL AND V5- !LTRGE . ALL ENTRIES

* SET BOTH PERE (POWER ERROR FLAG) AND
O-FRF (Ou T OF RAN GE FLA G ) TO 1

*
* TI .B.LAING MODIFIED 3.-’2 9/ 77
*
*
* a * * * * * * * * a * * * a * * a * * a * * a a * * * * * * * * * * * a a a a * a * * a * * * * a a * * a * a * * * * * *

SPC - 1
* D E F I N E  P O W E R  M E T E R , D V S , A N D  S TA T U S  P A N E L  S E L E C T  S L O T S

spc: 1
PP15 EQU 14B
DVI: EQIJ i7E
ELPOR EQU SOP.

SPC 1
DEE I P W R
DEE -1 01
D E E  102
DEE 103
D E E  104
DEE 105
DEE 106
D E E  107
DEE 108

109
TIEF 10911
DEE 1010.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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DEE 1014
D~~F 1015
DEE 1016
SK P

I P W R  BSS 1
I N I T P  H O P  E N T R Y  P O I N T  F O R  I N I T I R L I Z P T I O H

J S B
D E E  I P W R

101 CLC PNS ,C D I S A B L E  I N T E R U P T
JSB CPTL. GET POWER LEVEL
STA IDE t-I D SET LEVEL
SIP
JSB .P1PY GET VOLTAGE
DEE
JSB TVOLT L IM I T  TO +—5 .Ø
SIR V O F S T  S A V E
JSB V O U T  SET V O L T A G E
CLA
S T A  VC
L D R  IJ SB

102 SIP  P M S  SET T R A P  • •

JSB S EP  S E T  E R R O R  F L A G S
SIC 0 A R M  INT E R L i P T  - S Y S T E M

• 103 STC FM-S ,C ARM  - POW ER METER
J M P  I N I T P ,I E X I T

I J SB  J I B
• 

- O R B  -L INK DEE CONT SET LIP LINK
• O R R

IPLIR1 P55 1
S E T P W  H O P

JS B .E NT R E t- 1IRY P O I N T
D E E  I P L I R 1
LDA IPLIR1
SIP IPLJ R
JSB GPTL  GET P O W E R
S I P  I D E M B  SE T L E V E L

- 
J S E  SF B  S E T  E R R O R  F L A G S
J M P  S E T P L I , I E > - IT
SK P

I V L T  E C : :  1
PLOFE HOP ENTRY LOOP OFF

JSB .ENTP
D E E  I V L T

- 1 0 4  CLC PP-i S ,C DI ARrI LOOP
C LA

10-5 STA PP-IS: CLEAR TRAP
- JSE  .DLD GET V O L T A G E

L E E  I V L T ,I 
-

JI B .ENP
DE~ ~~~~~~~~~~~~ S C A L E  TO I N T E G E R

• J I P -  l F 1
STA 1

- P J 2  HYL IM L Y N I T  IC. 16 VOLT RAN GE

LP~ L’/LIN
L - B  0
~~~~~~~ LVL I ti

• —~~~~~~~~~ — ~~- 
• --~•~~•• —- —-—--~~~~~~-- —— —- - —~ -~~~
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SSB ,R S S
IDA H V L I M
J SB V O U T  O U T P U T  V O L T A G E

• J~~B S FB  S E T  E R R O R  F L A G S
P L O F F ,I

P L R S T  H O P  E N T R Y  TO R E S E T  LO O P
- !SZ P L R S T

LD W V O F S T  G E T  L A S T  V O L T A G E
JSB V O U T  O U T P U T  V O L T A G E
JSB SFB SET E R R O R  FLAGS

~ PP I J SB  SET T R A P
106 .5111 PM-S

STC 0 ARM INTERUPT
107 STC PM-S ,C AR M POW ER METER

JP1 P P L R S T ,I E:—~I T
SKP

C O N T  H O P  E N T R Y  P O IN T  E O R  L O O P
108 CLC PMS ,C D I S A R M  I NT E R U P T

STA A R S A V E  R E G I S T E R S
ST B  B l~• E RQ ,PLS

• O CT 102201 OCT FOR SOC

~ TR E R
109 LIA PM-S READ POWER METER

CM A
L D B  P 13 S E T  F O R  13 B I T S
JSB BCDTB CONVERT TO BIt-I AR Y
CNP ,IN A  G E T  C O R R E C T  S I G N

~ T P P OW E R  S A V E
CPA IDBMI; COMPA RE TO LEVEL

• J M P  E X A C T  G O O D  L E V E L
STP 1

I O 9R L I P  F L A C R
A N D  P4

JP1P *+8
L$P 1
ADA . D2 00 T E S T  F O R  O IJT OF R A N G E

JMP OFR
A P E  M 1 0 0  L I M I T S  OF -20 TO +10
SS B , RSS
JP1 P- O F R
LDR O E R F  RESET OERF PIT
CN A - -

C L P
• JS~ S FLPG . R E - S E T  P - I T

N V C F  L D A  P O W E R  - 
-

CP 1 A ,
A D A IPBM D G E T  E R F - G R
S T A  PLIER S~~V E

• JSB .MPY HEW YC
DE E V C F

A R S  D I V I D E  BY 2 IF N EC .
5 - T A  \-‘C
L D R  P L I E R

L• -~~~~ ----~~~~~ .-. ~~~~~~ — - •—•-—- a ~~~~~~~~~~~ - - --~~-~~~ -~~ -—~~~~~~~ -~ - - •~~~---~- —- - •- - • • -—-• - - - ~-- • -—- • ——  -- --- — —~~~~—- •-
~ ----~
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A B S O L U T E  VP LU~CP!P ,I N A
• 

• 
. ADA PLEL M I N U S  L I P - l IT

CL.S
• SSH ,R S S

L D B  P E E
L D P  P E E

• - C M P
• JSB S F L A C  SET E R RO R  B IT

L D P  V C
A D A  V O F S T  H E W  V O L T A G E
JSB T V O L T  TEST FOR L IM I T S -
S TA  V O F S T
J S B  V O U T  O U T P U T  V O L T A G E

• EXIT LDB BR RE STORE REGISTERS
L D R  E R
C L O
SL A  ,E L A
ST O
L D A  AR

1010 STC PMS ,C RRM. POWER METER
JP1P COP-IT ,! E X I T

O E R  L D P  P E E  O U T  OF R A N G E
• PD : OFRF

5-TA 1
Cli p
.JSB S E L A G  SET ERROR B I T S
JMP EXIT

E X A C T  L D A  P E E
A D A  O F R E
C ri c~
C L E
J SB  S E L A G  SET F L A GS G O O D
J M P  E X I T
S K ~~‘

SEB OP S E T  B A D
L D R  P E E
A D A  OF R F
5 - T A  1
CMq

• JSB SRFLR
J t-1 P SFB ,I
SPC 2

CPTL HOP EN TRY , G ET A N D  TE ST P O W E R
JSP .DLD
DEE I P W R ,I
JSB .FMF
DEE D 1 .0 .0
J S B  I F I X
5-TA 1
APE : P150  T E S T  FOR — 1 5  TO +3 R A N G E
SC P
LLA  M i S O
L D D  0
ABE P1:30
SS.S ,R S S
LDA D30
JP1r G~~TL ,I E M I T

‘5?
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PA GE 5

SKP
T V O L T  HOP ENTRY T E S T  V O L T A G E

S TR  V L T S  S A V E
S I R  1
~~DB V H L I M
3.5 B
LDA VLLIM
1DB 0
RDB V L L I M
SSB ,LRSS
LDP V H L I M
CF-A YLTS TEST FOR CHANGE
JMP T V O L T ,I G O O D , EXIT
LDB V L T S
C M B ,I N B
11DB 0
11DB Y C
STB YC SET NEW V OLTAGE CHAP -ICE
JPI P T V O L T ,I
SPC 2

Y C U T  N O P  E N T R Y , O U T P U T  V O L T A G E
ID? W R D 2

• T O l l  C L C  D V S ,C
1012 O T R  D V S
1013 O l E  DV S

LDB M625
1014 SEC DVS WRIT TILL D O N E

J 1P V O UT ,~II N B  ,SZB
,P1P *- 3
JMP V O U T + 1
S P C  2

* D A T A  A N D  S T O R A G E
SP C  2

V C F  D E C  28
P2000 DEC 2 0 00 . 0 0 2
H V L I M  DEC 16000
LYLIM DEC —1 6000
Dl-3 - - D E C  13
P200 DEC 200
M100 DEC —100
P E E  D E C  1
O F R F  D E C  2
D 1? . 0  DEC 10 .8
Dl-50 DEC 150
P1 150 DEC -~150
D30 DEC 38
P138 -DEC — 30
VHLIM DEC 10800
V L L I M  DEC — 1 0 0 0 0
PL~~L DEC — 2
W R ~~2 OCT 8 100
MGi5 DEC —625

O C T  4
IDPHD P . 5 - C  1
LPP P55 1
VO FST P5 5- 1

B55



P A G E  6

A R P5- S  I
BR B-IS 1
ER PSS 1
P O W E R  P-SS 1
P W E R  BSS 1
VLTS P5-S 1
B C D TB HO P

CliP, INB
SIB CTR
L D D  D T A B L
SIP P T R
C L B

L O O P  SL A
A P P  P T R ,I

• CLE ,E R R
I S Z  P T R
1.52 CTR
JMP LOOP
SL A
C P-I B , I N B
L D A  1
J M P  B C D T B ,I

• lA DLE DEC 1 ,2,4,8,10 ,2 @ ,40 ,80,100 ,200 ,4EiO ,880• DEC 1000 ,2 W 0 0 ,4 0 0 0 ,8000
• DT PBL DEE T A B L E

• P TR 35-S 1
CTR E51: 1

• S FLA G  P-lOP E N T R Y
STA IMP-SR

1013 LIP FLAC R
A N D  T M P SR
A DA  1

1016 OTA FLAGR
JN P S F L A G ,I E X I T

T NP :R P- C S  I
E N D

SI

~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . - ~~—~~ ———-—~~~-



-- - 
—.—

~
-—_ 

• APPENDIX IV

Schematics of hardware de8igued a~ NRL specially tailored towards
L—band transceiver test.
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