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Presented herein are the parts application analysis results as performed 
on the Lunar Mass Spectrometer. Parts application analysis worksheets 
are presented in Appendix A for BxA and in Appendix B for UTD. 

The A Revision herein has been updated to include the Lock Out Switching 
Circuit (page 190). 

The B Revision applies to the Flight Model only and is different in that 
the Flight Model has the Multimode Emission Control Ion Source Voltage 
(Assembly #151-550) while the Qual Model has the Fixed Mode Emission 
Control Ion Source Voltage (Assembly #151-700). Both Emission Control 
Assemblies are electrically interchangeable. 
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Approved by: az .. ~ 
S. J. Ellison, Manager 
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PARA. 
NO. 

1. 0 

2. 0 

3. 0 

3. I 

3. 2 

3.3 

3. 3. I 

3. 3. 2 

3.3.3 

3. 3. 4 

4. 0 

PARA. 
NO. 

1. 0 

1.1 

LMS RELIABILITY PART 
APPLICATION ANALYSIS 

Contract No. NAS 9 -5829 

TABLEd~ CONTENTS 

DISCUSSION 

DESCRIPTION 

INTRODUCTION 

APPLICABLE DOCUMENTS 

ASSUMPTIONS AND CALCULATIONS 

MEAN TIME TO FAILURE (MTTF) 

MISSION SUCCESS PROBABILITY 

COMPONENT FAILURE RATE (%/1000 HRS) 

RESISTORS 

CAPACITORS 

SEMICONDUCTORS 

MICROCIRCUITS 

REVISIONS 

APPENDICES 

TITLE 

APPENDIX A - BXA PARTS APPLICATION 
ANALYSIS WORKSHEETS 

COUNTING AND DATA COMPRESSION 

NO. 

ATM-966 Rev. B 

PAOI 2 01" 199 

DATI! 5/15/71 

PAGE 
NO. 

5 

s 

5 

5 

6 

6 

6 

6 

6 

7 

7 

PAGE 
NO. 

10 

11 



PARA 
NO. 

1. 2 

1. 3 

1. 4 

1. 5 

1. 6 

1. 7 

2. 0 

2. 1 

2. 2 

2. 2. 1 

2. 2. 2 

2. 2. 3 

2. 2. 4 
-:-?· 2. ,5 

2. 3 

2. 3. 1 

LMS RELIABILITY PART 
APPLICATION ANALYSIS 

Contract No. NAS 9-5829 

TABLE OF CONTENTS (CONT) 

APPENDICES ( CONT) 

TITLE 

SIGNAL CONDITIONER AND COMMAND 
DECODER 

HOUSEKEEPING MULTIPLEXER 

LOW VOLTAGE POWER SUPPLY 

ELECTRON MULTIPLIER HIGH VOLTAGE 
POWER SUPPLY 

ION PUMP HIGH VOLTAGE POWER SUPPLY 

CONTROL & MONITOR 

APPENDIX B - UTD PARTS APPLICATION 
ANALYSIS WORKSHEETS 

ANALYZER 

EMISSION CONTROL 

MOTHER BOARD 

EC-1 

EC-2 

EC-3 
EC-4 
PRE-AMP /DISCRIMINATOR 

CALIBRATION OSCILLATOR 

NO. RI!V. NO. 

ATM-966 B 

PAGI 3 OF _139 

DATI 9 March 1972 

PAGE 
NO. 

30 

46 

61 

72 

79 

89 

96 

97 

99 

99 

109 

113 

118 
191 
121 

121 



LMS RELIABILITY PARTS 
APPLICATION ANALYSIS 

Contract No. NAS 9-5829 

TABLE OF CONTENTS ( CONT) 
APPENDICES (CONT) 

PARA NO. TITL~ 

2. 3. 2 
2. 3. 3 
2. 3. 4 

2.4 
2. 4.1 
2.4.2 
2. 4. 3 
2. 4. 4 
2. 4. 5 
2. 4. 6 

FIGURE 

l 
2 
3 
4 
5 

6 
7 
8 
9 
10 
11 

,1 z 

4. 1 

PRE-AMP'IDISC #1 
PRE-AMP/DISC #!2 
PRE-AMP/DISC #3 

SWEEP HIGH VOLTAGE POWER SUPPLY 
MOTHER BOARD 
MOD! 
MODI 
iidll\J 3 
MOD4 
~5 

DIAGRAMS 

TITLE 

LMS ELECTRONICS 
POWER SUPPLY MODULE 
EMISSION CONTROL 
PROGRAM SWEEP HI VOLTAGE P/S 
ANALYZER 

PHOTOGRAPHS 

'PRE-AMP/DISCRIMINATOR SUBASSEMBLY 
PRE-AMP /DIS CRIMINA TOR ASSEMBLY 
EMISSION CONTROL 
SWEEP HI VOLTAGE PO:WER SUPPLY BOTTOM VIEW 
SWEEP HI VOLTAGE POWER SUPPLY TOP VIEW 
EMISSION CONTROL AND SWEEP HV/PS 
ASSEMBLY TOP VIEW 
EMISSION CONTROL AND SWEEP HV /PS 
ASSEMBLY BOTTOM VIEW 

HEVISlUNS 

LOCK OUT SWIT<"ll 

NO. 

ATM 966 Rev. B 

4 
PACE OF 199 

DATE 5/15/71 

PAGE NO. 

127 
134 
141 

148 
lA~ 
155 
166 
165 
170 
174 

PAGE 
NO. 

178• 
179~ 

180 
181 
182. 

1St 
l~; 
185> 
186 
187, 
188 

. '· 
189 

190 

. 
I 

' ' l 
i 
! 

.j .. 
i 
J 
1 
! 



LMS RELIABILITY PART 
APPLICATION ANALYSIS 

Contract No. NAS 9-5829 

MO. 

ATM-966 

5 
PAU 

Rev. B 

19-.:, 
OF 

DATI 5/15/71 

1. 0 Introduction: 

This ATM contains the parts application analysis for each electronic 
circuit used in the Lunar Mass Spectrometer (LMS). 

Each component is categorized by circuit and generic type. In 
addition each component's electrical and thermal stress level 
is listed. These stress levels were derived by thermal and electrical 
analysis of the circuit in question. From the stress levels, the 
value of the failure rate was determined for each co1nponent using 
ATM 605A and MIL HDBK 217A. A summary sheet is given for 
each circuit. This summary contains the part count and total 
(sum) failure rate : (in% per 1000 hours) for f·ach generic part 
type. 

2. 0 Applicable Documents: 

1. ATM 605A "FAILURE RATE DATA FOR ALSEP" dated 10/26/70 

2. MIL HDBK 217A "RELIABILITY STRESS AND FAILURE RATE 
DATA FOR ELECTRONIC EQUIPMENT" dated 12/1/65 

3. BxA Internal Letter No 71-210-177 "Revised LMS Prototype 
Preliminary Temperature Summary" dated 3/23/71 

3. 0 Assumptions and Calculations: 

3. I Mean Time To Failure MTTF: 

The value of MTTF is given by: 

MTTF = 1/>... 

where: >... is expressed in failures per unit time (hours). The 
units of MTTF is hours. 
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3. 2 Mission Success Probabilliy 

This value is equal to exp (-X.t) where X. is expressed in failures/hour 
and t equals 17, 520 hours or two years. 

3. 3 Component Failure Rate (%/1000 hrs) 

3. 3. 1 

3. 3. 2 

3. 3. 3 

The basic failure rate was calculated taking into account both the 
stress level and temperature of the device in question. The 
''heat sink" profile is given in Table I for each element as it ex
isted on February 15, 1971 and was used for BxA predictions 
herein. Table II is a subsequent thermal refinen1ent to the LMS 
prototype wherein the results for both tables were developed from 
a thermal math model with a computer program. 

The value of "~" is the average between the ~ for lunar day and 
lunar night, i. e. 

I 
~ = z- (~ day+~ night) 

The temperature rise of the device in question is based on the 
following: 

Resistors: The temperature rise for resistors is not calculated 
per se but is assUined to be incorporated in the power ratio stress 
level. Failure rate values are given for the sink temperature and 
stress {power ratio) level. 

Capacitors: For the LMS circuits, essentially no power is dis
sipated., therefore the temperature of the capacitors is that of 
the heat sink. The failure rate for capacitors is a function of the 
sink temperature and the ratio of applied to max voltage level. 

Semiconductors: The failure rate for semiconductors is based 
on the normalized temperature of the device. This is given by: 

(I) 

T.J = (T A+ (T J -T5 ) E.L_ 
mc~x Prnax 

(2) 
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"where: 

T 5 is the temperature at which derating begins (125°C) 

T Jmax is the maximum junction temperature (usually 200°C) 

T A is the heat sink temperature 

For TJ < 25°C use a TN= 0. 00. 

Microcircuits: The total power dissipated in the device is cal
culated. The temperature of the device is calculated using 
• 1°C/mW. 

All of the above devices have their failure rates derived from 
ATM 605A. 

Relays and circuit board connectors have their failure rates de
rived from MIL-HDBK 217A. 

4. 0 Revisions 

4. 1 See Page 190 for "A" Revision change discription. 

4. 2 Due to the design change for the Flight Emission Control Assembly, 
pages 99 through 120 have been revised. In addition pages 191 
through 195 have been added to include the new parts an the newly 
added cordwood module EC-4. These changes make up the "B" 
Revision. 

5.0 Sununary 

All parts used in the LMS have the stress levels indicated within 
the PAA work sheets. All parts are derated in accordance with 
the guidelines of ATM 241E. 
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TABLE I 

LMS PROTOTYPE MODEL 

PRELIMINARY TEMPERATURE SUMMARY 

~ ·I ATM,9~~- ; 
R"'-v. B 

''ti"?Y ...........,:. 

8 : 
W'MI . =·.:W ~ 

DATI 5/15/71 

OPERATING TEMPERATURE OF 
LUNAR NIGHT LUNAR NOON 

COMPONENT OF oc OF oc 

6 0 IN
2 

RADIATOR 24 -4.4 109 42.7 

ELECTRONICS CASE -161 -107 245 n8 

ANALYZER CASE -246 -154 248 120 

EMISSION CONTROL 56 +13.3 139 59. 5 

PROGRAM SWEEP IDGH VOLTAGE 44 +8. 7 129 54.0 

LOW VOLTAGE POWER SUPPLY 39 +3. 9 124 51. 0 

HIGH VOLTAGE POWER SUPPLY 38 +3.3 123 50.5 

HOUSEKEEPING 55 +12. 8 148 64.5 

SIGNAL CONDITIONER 66 +18.9 149 65. 0 

DATA COMPRESSOR 90 +32. 2 168 75. 5 

BASE PLATE -57 -49.5 149 65.0 

10.99 WATTS INTERNAL DISSIPATION 



COMPON!'NT 

60 ml RADIATOR 

BA5rPI.AT!: 

ANALTZ!'R CASE (84) 

l!:U"CTRONIC CA.sr (861 

!'MISSION CONTROL 

LMS Reliability 
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'l'ABLEU 

LMS PP.OTOTYP!' MOD!'L 
PR!'UM!NARY 'l'l'MPFRIITUR!' StiMMIIRY 

OPF.RIIT!NO T!'MPFRIITUIIE' STANt>nY TF:£~:1U1'UilF 
LUNAR NIOHT• LUNAR NOON Lt.'NAR NIGH·r 

-1z"r 96°F .J7oF 

·98°F lli°F ·IUOF 

-)Off 137°F •3l0°F 

-ZT4°F 1370,. .zn"J· 

U°F 134°!' ·36°F 

PROORIIW SW!'!'P KICK VOJ.TAC!r 6°F U4°F ·37°F 

LOW VOt.TAC!r POWE'R SUPPJ.T .zO,. 107°F o)7°F 

KIOH VOLTAGE' PO\tt'R SUPPJ.T ·4°F 106°F -37°F 

HOUSI:lttE'PtNO 9oF U7°F -370,. . 
SIONAL CONDJT10NrR lS°F IZ4°P' . ·37°F, . 
DATA COMPREIISOR 

,...,. 
10'7 ·3S°F . 

PR!' AMP • DISCRIMINATOR 00,. U0°F -38°F 

CONTROL. MONITOR .s°F 101°F -36°F . 
9. Zl WATTS !'l.ZCTRONlC DlliSlPATION 8 WATTS tn=AT!'R POWE'R 

~ 0. 5 'A' A TTS H!'A TI'R PO"tr!'R I 

NO. 

A TM 9~6 Rev. B 

PAGE 
9 199 i 

OF_ 

DATE 5/15/71 
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1. 1 APPENDIX A 

PROJECT: 94004 

PARTS APPLICATION ANALYSIS 
SUMMARY 

ASSEMBLY: ______ __ SUS ASSEMBLY: ----
COUNTING AND DATA COMPRESs!bN 

TOTAL NO. TOTAL 
DEVICE TYPE USED FAILURE RATE 

CAPACITORS 7 .000035 

RESISTORS 

DIODES 

MICROCIRCUITS 75 • 152664 

RELAYS 

TRANSFORMERS 

CONNECTORS 1 . 001200 

COILS &t CHOKES 

Page 11 of 199 --ATM 966 

Rev. B 

DATE: 4/26/71 
SCHEMATIC NO: 2347552 

COMMENTS 

60 pins/ 12 active 

f 
I 

I 

TOTAL ASSEMBLY FAILURE RATE .153899 %/1000 HOURS 

MEAN-TIME-TO-FAILURE 6. 50xl0
5 

HOURS 

MISSION SUCCESS PROBABILITY . 'J7 33971 -------------------
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M T l.tAX TEMP 'C 
A v ~ N AA II J AJ 

DESIGNATION u p CM AU cu CKT F I T I TN TN A SVM c U I E C uc NO. A E DT AT T 

I 
L H I L I 

T 0 0 
N N . 0 0 . 0 0 . . 

!!..L SN54L04T-l7 TI TTL 14 150 15 
z - 18 80 

Ul 
6 

' U1 
8 

!--· 

!!..L 
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!!..L j 
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¥-L z --- _ .. ___ 
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G 

0 .. " .. .. .. .. . 
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I 
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! 
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I 50 50 I 
I 

25 25 
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G E N N ~ I • . • II . . . . . . .. .. .. .. .. .. II - .. ,.. • :ro a 
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l~ l .,, 'I I ·1 II , I .,. I II \I I 1'1 'I I I 'I I I I • . U5 ! I I ; '5 ! I zs zs ~ . :. 000 : 
14 I SNS4L 4~T-17 l I . ' ! . ~ I i I : ! 333 ' 

Shift • OOZI i i I '110 110 I l 
' I . I : -....... 

~ SN54Li5-T-171' 
-J I ' l Reg. A _i •1 r . 

r~--~ ~-+ . - itt i . -

1 U1 SN54L95·T-17.Tl .!.! 150 ll; 5.3 5,0 4.i 
9 78 az 

10 . 

I 

,, 
Shift i:. OOZII 
Reg. B i I 

10 I 
I 

. 00211 A 
10 Shift 

Reg. C 
fAAW'" fiAT(- (heoo-, ,., 

• 00033.3 

• OOZIOO 

.002100 

• 00Z1 

A· -61M 605 A c----------------I. D : D: =--I 

1<01'1• otfiATfD WLTAGIIS OiTt .... MO IY• 
'Vtu.x • YNOII • .I fYRATfO MAX. YHO'I/i 
VMHI •Yt=Oid.·AfVNOM.yA.AnOMIW TaTALfAII.U1>1RATS • QQ8~28 "'"""'H"" 

8kA67il ~-

'I 

! 
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ASSEMBLY: C!?!!ltly'. Data Co:mpi'<OII!,~ 

• •I 

1. 1 APPENDIX A 

sua'AsSEMBLY:··----------·""'4· .. ... ~ I . .. 1 'I·· ; ,. 

' . 
"' T 

; !MlC TEMP "C. . ; VOLTAGES INPUT$ tOUTP\JTS SPEED CUXK i A 
Wl0Tl4 

TYPI · N :Y AA A J AJ ~: ~~ 
Olol AN "-Of fAN L SOF I 

• Of.StGNATlOIII U, , 
Clll AU cu I & Ill MAX r 0 MAX L t~ f ' I T I TN TN All IIIII A· " IPIIV A . U I I C uc A I A I ... I C• I o,. ,0. T: A I or AT TM T~ • . Ul L Ill I L I ~~ .I L r"' I Ill I .. i .. I ' T : 0 0 I G I Ill Ill r 

' • .. . • f .. ... .. ,,f .. ... .. I 

l!L .s:t454i.'95-T-17 trL .!!_ lSO 18 5. 3 .o, f7 0 to I 11 
! 

I 

I ' 18 ' rz ! i i . i : l i I ' ' 
I 

! 
""t-'""'•'""' "Tr. ' ! ! I . 

l!l ! i I 0 zo j I I I I 

i I ~ l I f ; . I : 
: l ! 1 I i I ~0 

I 

f!l i ' . I 0 I ! i i I ! I ' ! • I I ) l . I i 

' 
j ' ! I 

i. Jo 
; 

I ~ l : ' i I I ~0 I 
' l I l I 

l I I ' I 

f' I i I i lo 
I 

1 t I i i 
~0 ' I ; I I i j 

i I I : 
I 

u~ I I I ' ' I , 10 10 I 
9 ' 

I 
; 

¥Jj 10 10 . 
9 

---
~ 10 10 
9 

l@ SN54L95-T -17 Tl TTL 14 lSO 18 5.3 s.o 4.7 10 10 
9 18 iiZ 

D, 

f~Luallloll11011acl ts.-=- til . 
liOn: OlAATBI-.TAGI.ISO£Tl-DIY: . 

A 
ATM 05A 

YIWI • ~ 0 .IYRATtO 1W1 · V...,., c 
VIIMI • YteC* ·.I fVNOII· VRATID ...,.I • D 

BJ~.Acl?e n 

ATM 966 Rev. B 
~...-~ ..... ,· 

Page 17_ of .J..2.1___ 

DATE:_-t/~61.11 _ 
SCHEMA ttc NO: .un ss~ 

CIRCUIT l FOR REliABiliTY U$t ONlY I 
fUNCTIOIII ! RATE ! I • .. T c I 

Ott llll I ~ ~~ ~g 
JU'PU. OOO I a L.T •• TOTAl 

CATIOIII ~liS) I i : ~ L T FAilURE 
I T L RATE 

I- •: ~~ "'--,- . .. .. ... . .. . 
Shift I. 0021 iA • 0021 
Rec. A I I I 

I 

Shift : 
Rec. B I «!: ' , 

I Shift 

I ·I 
I 
! Reg. C I 

I Shift I 
Reg. A I 

I I ; 
Shift : I 
Reg. B i I 

Shift 
I 

Reg. C 

Shift 
Reg. A 

Shift 
Reg. B 

. 

Shift 
Reg. C • OOZl A • OOZ1 

TOTAL fAIW"l AATf .018900 
"'"""'-
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CKT 
SYM 
NO. 

~ 
9 

----·.---
!m 

9 

U4Z 
-9-

U35 
9-

Ql2 
9 

tf43 
-9-

U50 
9 

U54 
9 

U58 
9 
.. 

A 

a 
9xA57. 

) 

PARTS APPI.ICATBON ANALYSIS 
ATM 966 Rev. B h 

't'_,_.,. 

rag.__!!_ of __!1L 

PR~: 940Gf 
ASSEMBLY: Counting • Data Compreuafon 

.. T MAXTEMP't 
A 

TYPE N y AA A J AJ DM 
DESIGNAnON u , 

CM AU cu I A F l T 8 TN TN AX A U I E C uc AI c A I Dr AT TM T u L N I L I E U 
R T 0 0 OM 
E N H 

I I 
R . . . . . 

SNS4L9ST-17 Tl TTL 
. 

14 150 18 5. 3 
78 82 ··---- --1---· ---- ·-

. 

SN54L95T-17 Tl rrTL 14 150 18 s. 3 
78 82 

FAIWIIIMn-1$01-tal . 
ATM 605A c 

0 

(MICROCIRCUITS) 

1.1 APPENDIX A 
DATE: 4/26/71 

SUB ASSEMBLY:--------- SCHEMATIC NO: Z341SSZ 

VOl.TAGU INPUTS OUTPUTS SPEED CLOCK 
CIRCUIT ~ FOR RELIASIUTY USE ONL V 

WIDTH A DM FAN !~.Of FAN L "Of FUNCTION ~ RATI I & ... JC c E I IN MAX OUT 0 MAX -L OR llfl I u AU oo ... ru T RN 

" IORV ,. A AI'I'U· :1 1000 I - .... "" TOTAL u A I .. 
CAnON I HRSI : i R I ... fAILURE A TM D, ... RATE I •• L E U 

H : , .. I I Pl. OM 
G .. t ::-

I ...... ""<!OII><RS A . .. " .. .• ~ ~ .. .. . 
5. 0 4.7 10 10 Shift ! : 

::: • OOZI fl'"\ • 0021 
Reg A I i 

I : 
I 

10 10 B 

ll ! . 
I 

. 
I 

I 10 10 c I I 
I I 

10 10 A ! 

I i 
10 10 B I 

! 
10 10 c ! 

10 10 A 

10 10 
I 

B 
. 

_,; 

5. 0 4.7 10 10 c . 0021 A . 0021 

Man: 0£RAnGVOlTAGIIIOETE-OIY: . 
YM.A.X • VNCM• .I f\'1\A TtO 1:1AX · Y,..,... 

T01' AL UJW\11E RA Tt • 018900 
9w'H)JlKftS v,..., ·Y-· .1111,_ "RAno..,..l ---
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ATM 966 Rev. B 

PARTS APPLICATION ANAlYSIS Page !!_ot _!2L 

(MICROCIRCUITS) 

PROJKT: 94004 
ASS£MBLY:_,9!\Wtbur a. ~Camnnuil>ft 

1. 1 APPENDIX A 
DATe: 4l26l7! 

SCHEMATIC NO: ......;;;,2..:..34::..:7;..::5:.:,5::,2 -----SU9 ASSEMBLY: 

M T lilWCTEMP'I: VOt.TAGES INPUTS OUTPUTs SPEED CLOCK 
CIRCUIT £ FOR RELIABILITY USE ONLY A y WIDTH TYPI N AA A J AJ OM A OM FAH 'liOf FAH L lloOF fUNCTION I RATE I & ... rc DESIGNATION u p CM AU cu EA c E I IN MAX OUT 0 IAAX [~ AU 9Z CKT F I OR • I'll/ I u I L A T I '" TN IIX T RN ,. lORY ,. A Al't'l.l· I 1000 I • L.J .... TOTAL SYM U I I C uc A I u A I .. 

FAILURE c o,. "'"'" I """ : I 0 I ., NO. T A E o, AT TM A TM I ... • RATE u L Ill I L I I U L I U ,. 
N 1 .. I I ~'~• I T 0 0 OM OM 
G I ..,.. t'OIIMO-N N ,- • I . . I . . • . .. " .. .. .. .. .. ,. ~ f• .. ft .. 

U66 SN54L95T-17 TI TTL 14 150 18 5. 3 .5. 0 4.7 10 10 Shift i .0021~ A • 0021 9 7i 82 Reg A 
w-~~--· =-------1--~- I 
."!ll.9 18 10 10 B ! - .. 

9 ii I~, 
U74 SN54L9ST-17 18 10 10 c 9 82 

! 
U4 SN54L93T-17 17 zo 20 Coun~er I i3 if 

i us 20 20 B T3 

Ul2 20 20 c I 13 

U20 20 20 ,A I 13 
: 

U24 20 20 B : 13 
I 
I 

U28 SN54L93T-17 TI TTL 14 150 17 5. 3 5. 0 4.7 20 20 c . 002lt A • 0021 13 78 • 81 I 

i I .. 
fNL.Uitl RAYI !OUl\Ca 1!ot .::..._ t0 I . 

IOOYI: DEIIATEO\'OI.TAQI&DEYI-DIV: . .. ATM 605A "owe • ... _'.I IVIIAJIO tMX · v.- • 018900 c 
Y,.,_ •Y-·.IIV-·VIIAT1!0 ..... TOTALFAIUIMAATI li/I<IQOWI<S • D 

B~tA&78 --

-- ----- -------
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PARTS APPLICATION ANALYSIS 

PROJECT:~.M_.;_,. ____ _ 

ASSEMBLY: Counting. & Jlata c _omprcaslm:L. 

CKT 
SYM 
HO. 

TYPI 
DESIGNATION 

U33 I SN54L93T-17 
13 

U37 
13 

U41 
13 

U36 
13 

Q1E 
13 

U44 
13 

U51 
13 

U55 
13 

U59l SN54L93T-17 
13 

M 
A 
N 
u 
F 
A c 

i 
' II 

T 
y , 
I 

TI ITTL 

TI ITTL 

MAXTEMP"C 

AA IIJ AJ 
CM AU CU 
TB TN TN 
Ul 

0
Ec UC 

A E T AT 
L N I L I 

T 0 0 
N N . . ' 

l! 1150 117 
78 181 

14 I tso 
78 

17 
ar 

f-IIAfl- c::..c..- ,.1 
ATM 605A 

A c-------
1 0 

8•A31'S 

(MICROCIRCUITS) 

l. 1 APPENDIX A 

• 
SUBASSEMBLY:----------------------

VOLTAGES 

OM A OM 
I A C E I 
RlC T RN 
A I U A I 
TM A TM 
E U L E U 
OM OM 

5. 3 1.5. 0 (4. 7 

5. 3 5. 0 4.7 

INPUTS 

FAN I"Of IN MAX 
lra I ORV 

" ht 

• I 

OUTPUTS 

?IT 0 
A 
o, 
I 
N 
G 

40 I 40 

40 I 40 

40 40 

20 20 

20 20 

20 20 

20 zo 

20 20 

20 20 

Mml; ot:RAJIOYO<.TAGtr&OITt-O!lY; 
YIWI• y-• AIVMT£0 ltWI. ""'*' V- ·Y-·IIVNOY·YRATEOM<W 

~
CLOCK 
WIDTH 

OF 

~ 
• 

ATM 966 Rev. B 

Page ZO of ___!1!_ 

DATIE: 4/26/71 

SCHEMATICN0:.2~47j5i _ 

• FOR RELIABILITY USE ONLY ~ 
CIRCUIT ::t • t I r 

FUNCTION I RATE II ~ 
OR i ("" u 

APPLI· 1 1000 I ~ 
CATION : HRSI I 1 

I 
1.::,. 
I 

... ,.c AU 00 
I L Yu 
l.T A 11 
It I L f ... 
J L _ ..... 

'T'O'I 
.. I• 1"" 

Counter 
A 

B 

c 

A 

B 

:1 I 
:.00211 A 
j I 
• I 
~----, 

I l ! 
i 

i -T 
I 
I 
I . 
I 
I 
I 
I 

- ; 

I 
I 
I 
I 

c 

A 

: 
B 

c 

; 

T 
I 
I 
I 

.· 0021j A 
I 
I 
I 

TOTAL 
FAILURE 

RATE 

1'111><>:014<1$1 

. 0021 

• 0021 

TOTAHAILUAIOATO "018900 -'VI<>OOHIOS 
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!MICROCIRCUITS} 

.. ..... . .... f.,. 1, l,~PpENDI;X. A PROJECT: 94004· 

... fsSeMBLV! Cowltl!ls )i '.tf'l& c;mpreuiOQ • · • ·. ( .. SU8~EMBLY: •· ·j_' · ! J 

I 
ch 
Slf!A 
NO. 

. ' 
r.i67 
IT 
ti11 
113 

I~ 1,3 
-1 

I 

!ill 
:s 

LJ 
Ul4 
13 

Ul5 
8 

.. 
lrm I OESIGNATIOff 

I 

i 

" 
,, 

ti!S4L93Tr7 

I 
j I! 
r54L93Th 

; I 
~54L73T~l7 
I I li • I I 

I 
I 
l 

.![!21 ; 
p ; 

Ul6 
8 

M 
A 
N ,u 

•• :A 
IC 
IT 

I~ . :. 
T 
'Y 

·' il 
I 
J 

(I'! r~l, 
I ' J 

i. 

,, ! 

' ! 
i 

I I·, 
l . 

i 1! 

ll 

II ~ 
I 

I • MAX TEMP "C . I IIOt. T AGU INI'Ul$ .OUTPUTS SPEED CljDcK . ;I: I A A A J A J ~ ~ , ~ AH ~OF lfAN I; ~OF _ 
C M A U C U A ,C I I~ M,tJC q'-IT 0 . MAX 
T I TN f N X 1T N tOR II 'I A · ,. 
11 1 10 c u c 1 lu 1 i 

1 

I) ~ . ,. 
41 T ~T M A M : I 
~N ·t ~I U L U i N 
.T .o .o M M l G I 
I I N . N I I I I i j •. • ,;! •t • .. u d •• .. .. ~· 

'· ti 
!50 

I 

IIi 
I 

I 
11 
if 

17 
81 

17 sr· 
15 ; 
80' 

.;j 3 

I 
I 

l 

I 
Li 

li 

I II 
!~ 

5JO !4.17 

II 
! 
I 

I I ~ 

'u ! I 
i 

I 
I 
I 

o 1 2o 

12o 12o 

20 

1
20 I I 

70 ,-170 

'20 I ; 20 I! 

10 I ~ 70 

20 I 20 II 

70 70 

Ul6 I SN54L73T-17 
13 

TI ITTL I.!! 1150 I!! 15.3 15.0 14.7 
78 80 

20 20 

FAilUfll M1JSOOR(t CSO.c:oo.- ,., 

A ATM 605"' ~-------. ~ 

a~Ae?ta 

liOn; IIEAATEDVOI.T-1$0lT£1!14m£DIY; 
YMAX • VHCIM • .8 t'VftATtO YAX. YNQM) 

v,_. "YMOY·.tfYNOM vRAnoutttl 
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I 

ATM 966 Rev. B 
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DATE: 4/26/71 

SCHEMATIC NO: 2347552 

CIRCUIT - FOR AEI.IA81LITY USE ONL V 

FUffCTIQN I. RATE-I! FM TC --· ~--
OR i l'llol I u ~r 9o 

APPI.I· • I a L-T 4~ TOTAl 
CATIOff i ~= J i ~ ~ L T FAILURE 

I 1 h RATE 
~ t::.., •: ~~ ~H)\$ 
! I • ... 1.. ... 8 ,. N 

I I ""·' Cmmtf'·~ ... 00211 .If/ 
A I I 

. 0021 

_....._ I 

B I. 0021J 
·: I 
I i 

I I c 1 . oo21 1 
I I 

F/FA 1.oo1o1 
~ I I 

A 

B 

B 

c 

c 

• _l 

_ .. 

. -• 

I 
I 
I 

.I 

.OOlOj A 
I 
I 

• 0021 

• 0021 

• 0010 

. 0010 

TOTAt.FAILU<a!Votf ~lfoiiOQJHOS 

I 
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PARTS APPLICATION ANALYSIS 

(MICROCIRCUITS) 

PROJECT:-.A-9.::.:40:=,:04::;:... ___ _ 1. 1 APPENDIX A 

ASSEMBLY: COl.Jntlns lw Jlata, C9n~;pue!Utm SUB ASS£M8LY: -----·-----

CKT 
SYM 
NO. 

TYPE 
DESIGNATION 

Ill 
A 
N 
u 
F 
A c 
T u 
II 

. l 

T 
y 
p 
I 

I MAX TEIIIP"C VOLTAGES INPUTS OIJTI'UT$ SI'EED CLOCK 

I A A R J A J D M A. D M FAN ~ FAN L %OF WIDTH 
CM AU CU EA C E I IN - OUT 0 MAX .!I!!L._ 
TS TN TN AX T RN ,._ ~ ,. A ~ 
Ul lc VC AI U AI o,. 
AE Dr AT TM A TM 1 LN I Ll EU L EU N 

T o O 0 M 0 M p1,.S G 
N N . . . • re he 

U49 I SN54L73T17 
8 n ITTL I·.!.! l1so I!! Js. 3 ts. o 14. 1 

78 ao a ~~~~ ,--,- 20 zo 
I I t I ' I I I I , ~--------

U49 
T2 

US3 
8 

U53 
iT 

U57 
a 

U57 I SNS4L73Tl7 
iT 

Ul7 I SN54L20Tl7 
z 
Ul7 
10 

u~ 1 SN54L20T17 
2 

TI frTL 

PAILUM AATU'OU!Ia !too eo.- 101 

.4 

u 
80 

14 
78 

14 I 114 
78 150 18 

A _ _:A;;.;TM;;.;:.;;;..:6:.;;0.;;.SA;;;:..__ 
c------------------I 0 

BxAG1'8 

5. 3 IS. 0 14.7 

40 I 40 

1_8_140 1~-
1 91~ 20 

40 40 

I-~--HP_ J4o 
- 91 20rl0 

40 40 

20 20 

10 10 

20 20 

OiOTI' DUATIOVOlTAGrlllltTE-OIY' 
Ytuta • YNCIII • .I IVRA TED YAle . YNQMI 

"- •Y-·.IIY- "RAT£DM"" 

ATM 966 Rev. B 

Pagg 22 of~ 

DATE: 4/26/71 

SCHEMATIC NO: 2347552 

CIRCUIT : FOR RELIABILITY USE ONLY 

FUNCTION : RATE I s •" tc 
OR 5 Ill/ I ~ ~ ~ ?~ 

AI'I'U- • 1000 I • l. T A" 

CATION I. I c •' lT Hll$1 I • H 
·~ ·~ ~ I 

TOTAL 
FAILURE 

RATE 

""-1«11"-''''--1---

" :. r- ,. .. •· 
FF A 

A 

B 

B 

c 

c 

Gate 
A 

A 

B 

,. -T 

5. 00101 A 
I I 
II I I 

1 1 r_, 
i t 

I 

i 
• I 
: • 00101 
: I 
! I 

.ooo97~ I 
I I 
. I 

! I -: 
: I I 
: I 

:.ooo97s A 
: I 
: I 
• I 

• 0010 

• 0010 

.000975 

.000975 

TOT~FAILUA£1tATf • 008925 "'10!JCH1t$ 
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PARTS APPLICATION ANALYSIS 

CKT 
SVM 
NO. 

. 
U21 
10 

~ 
2 

U25 
10 

U45 
2 

~ 
10 

U46 
2 

U46 
10 

U47 
2 

U47 
10 
.. 

PROJECT: 94004 
ASSEMBL V:-:::C:-wn-t-:-h-,g-V,_D_,._t.a_C __ 

_pm~~llltl{pn.-

M T MAX TEMI>"C 
A v TYPE N AA R J A J 

OUIGNATION u p CM AU cu F E 
A T a TN TN 

Ul E C uc c A I or AT T 
u L N I L I 

! T 0 0 
If N . . . . . 

SN54LZOT17 Tl TTL )4 150 14 
7i 78 

SN54L20Tl7 Tl TTL 14 150 14 
7i 78 

PAtwalflATl~(h~ ta• . 
A#=- ATM60S c 

• o-
8KA811 

(MICROCIRCUITSI 

1.1 APPENDIX A 
SUB ASSEMBLY: ___ ........ _____ _ 

VOLTAGES INPUTS OUTPUTS SPEED CLOCK 
WIDTH DM A OM FAN •oF FAN L '.II. OF 

EA c E I IN MAX OUT 0 MAX .. RX T RN 

' IORV ' A A I u AI .. o, TM A TM I E U L E U N . 
OM OM G . . .. .. .. .. M .. .. 

s. 3 s.o 4.7 10 10 

20 20 

• 10 10 
-

10 10 

40 40 

10 10 

40 40 
' 

10 10 

5. 3 5. 0 4.7 40 40 

,.gn, DiMTlD\IOI.TAGIIIOlTf-OIYc . 
vtWI • v-• .a lYRA no lWI v"'*' 
.,.,.,. ·Y-·.81'1-·Yn.ono""" 

ATM 966 Rev. B 

Page !!__ of --!..2L 

DATE:._ 4/26/71 

SCHEMATIC NO: H47ssz - ~-. 
CIRCUIT :i FOR RELIABiliTY USE ONL V 

FUNCTION RATE I ~ ... TC 
OR AU DO 

'"' u 
I L ru APPLI· I • ., 

'"" 
TOTAL 1000 

I ~ FAILURE CATION HRSI 
8 I ., •• RATE I T L 
( I , .. ... 

f 

'""" 
NJOQ!)Hq ,- • .. .. . .. . .. n 

it 
Gate 1.00097~ A .000975 

B 
; I 

c I :~ 
i l r·· 

c ! I 

I I 
I 

A I I 
i ! 
! I 

A 
. 

j 

B 

B 

: 
c I 

I . 
:: I 

c •. 00097S A .000975 . I .. - 1 . . 
TOTAL fAILUi\t AATI . 008775 

t.(HUJiiA$ 
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PARTS APPLICATION ANALYSIS 

(MICROCIRCUITS) 

PROJECT: 2lOOt 1.1 APPENDIX A 

ASSC:MBL V: C.ounUna & Dat• Cnmpuuloa SUB ASSEMBLY:----------

.. T MAX TEMP"C VOLTAGES INPUTS OUTPUTS 51'£ ED CLOCK A y WIDTH TYPI N I\ A A J A J OM " OM FAN "OF '"" L "OF DESIGNATION u p CM AU cu EA c E I IN : MAX OUT 0 MAX ~ CKT F E T I TN TN AX T AN A' .. IOAV .. A SYM c .U I E C uc AI u AI o, " HO. A E Dr 1\T TM A TM T I . u L N I L I . E U L E U H 

" T 0 0 DM OM 
G E ) 

R N H . . . . . . . . .. .. .. .. .. .. .. 
SNS4L72T17 TI TTL !! 150 15 5. 3 5. 0. 4.7 20 20 !@ 

' 10 78 79 ' 1 ' ' .. 
U30 I 20 20 
10 

U31 SN541.72Tl7 20 20 
10 

U60 SNS4LOOT17 NA NA 
3 

U60 NA NA 
5 ..., 

U60 40 40 
8 

U60 30 30 
14 

U32 NA NA -3-

U32 SN54LOOT17 TI TTL 14 150 
-5- 7i 

15 s. 3 5. 0 
79 

4.7 NA NA 

.. 
fAIWI\E MTI ~ !!<oc..- 111 . 

OOOTI: OEMflDVOO.TAGIIIIOfTE-OIIY: 
. 

.. --lHM 6251\ c v._ • "hOM* A rYMAno MAX· YN()Irllt 
YIS!II ·Y-··111-·VAAflO_, 

8 - D.' 

B•AtS,_ ft 

ATM 966 Rev. B 

Page Z4 of _tiL 

DATE: 4/26/71 

SCHEMA TIC NO: .....;:;.23~4;;.;;,7.=.5~5Z::.,_ __ _ 

. FOR RELIABiliTY USE ONLY CIRCUIT . 
FUNCTION I "" TE I ' ... fC 

OR : Ill/ I ~ AU 00 
I L fu TOTAL AI'I'U· 000 I • lf .. .. 

CAnON ! ~AS}- I ~ •• Lf FAILURE ... RATE i I f L 
I I ... : I::.. I rr,. l1:ollllDOK1131 

~ I • .. •.. , .. .. " " 
F/FA 

I ,I 
• • 00201 A • 0020 

I 
I 

B • 0020: .. - • 0020 
f 

I ! 
c I· 00201 • 0020 

I ! 
GateA !.ooosoo .000500 
Oscillato1 I 

! 
A . 

I . . 
I I 

l 
A ! I 

= I . I I I 
A 1 I 

I 
i I 
: I 

B . : . .. 
I I . 

I 

B :.000509 .ooosoc 
i 1A . : . 
!I 

TOTALIAA.~IIAfl • 099000 '1/IOOOHR$ 



~ 
~· 

2' 
~ 

PARTS APPLICATION ANALYSIS 
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PRCUECT: 9400t 1. I APPENDIX A 

ASSEMBLV:Countins 8r Data: ComR!!!fli01!_ SUB ASSEMBLY:----------

CKT 
SYM 
NO. 

TYPI 
DESIGNATION 

U3Z I SNS4LOOTI7 
8 

~ 
14 

Ul3 
3 

Ul3 
-5-

Ul3 
8 

Ul3 
14 

U61 
3 

U61 
-5-

U61 I SN54LOOT17 
-8-

M 
A 
H 
u 
F 

a 
T 
u 
: 

' R 

T 
y 
p 
E 

TI trTL 

MAX TOll' 'C . VOLTAGES INPUTS OIJTPUTS SPEED CLOCK 

I A A R J A J D M A D M FAH !lOF FAN L !lOF WIDTH 
C M A U C U E A C IE I IN MAX' COT 0 MAX .!!!!!.._ 
T B T N T N R X T R N 11. 1 OR y 11. A ~ 
Ul Ec UC AI U AI o,. '" 
AE Dr AT TM A TM I 
LN 1 Ll lEU L lEU H 

T o o OM OM G 
N N . .. ·~ 

5.3 IS 14.7 40 I 40 !! 1150 j!! 
78 79 

..J. 
I 

_il 
30 I 30 

NAI NA 

NAI NA 

40 40 

30 30 

10 10 

30 30 

s. 3 IS Tl ITTL I !! 1150 j!! 
78 . 79 

4.7 90 90 

fAIWRIIIATI!CUI!OIII!aC.O....tol >0011: otOATIOIIOI.TAGIISDiiTEitMitOEOIY: 
A ATM 605A 

• 
9•A67e 

c---------------D 

., 

YtMJl•VNQM+AtvftATIOMAX y~ 
Y- •Y-·.IfY-·YAATIOW 

ATM 966 
Rev. B 

Page ZS of ...121_ 

DATE: 4/Z6/71 

SCHEMATIC NO: Z341~U 

: FOR RELIABILITY USE ONLY I 
CIRCUIT :) • 1 1 1 

FUNCTION I RATE I & 
OR i ,,., I u 

APPU· • I • 
CATION ~ ~<:: I ~ 

: I 
: ·~ i I 

,, 1.. , .. 

I I 
oateB -~ooosoq A 
Oscillator I 

- I 

B I I - J I 

! I " I I 

c ! 
i 

I 
I 
1 

_J_ 

c ! 
i 

.c 

; I i 
c 

i 
Gatf£A • j 

_! 
A : 

I 
A :.oooso~ A 

I I 
! I 
• _J_ 

f.. "c 
AU 00 
I I. TU 
L T All 
• I L T ... 
J L .. ~'~• 

. ' ""' 

TOTAL fAilUIII OATf .- • 004 5 00 

TOTAL 
fAILURE 
·RATE 
..... Wltll)_ 

.ooosoo 

.000500 

1/lOCIOHJt$ 
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ASSEMBLY1 ConnU.iig..& b;.ta CompMulog 

1,1 APPENDIX A 

SUB ASSEMBLY:----------

4/1.6/71 
DATE: ------------------SCHEMATIC NO: 2347S5a --.. 

~; 

r a 

.. 
IT t MAXTEW'C VOLTAGES 1 INPUTS 'OUTPuTS SPUD ~LOCK · CIRCUIT S FOR RELIABILITY USE ONLY A· 

lOTH TYPI. ,.,. y TAA A J AJ !? .. A OM IFAH ~: FAH L 

~ FUNCTION ~ FIA T1 t & • ,. T c OESIGNA TIOft u" , 
•C M AU cu EA ·c E I 'IN OUT 0 ~ · OR : I"-' I u ~ ~ ~o KT F' I :T B TN TN 'FIX T RN 1.., ORV A • APPLI· • I • ', A~ TOTAL 

F 
A' 

~~ 
E C !A I u ... 

' l CATION I !000 1 C • • L T FAILURE . ~· 
uc AI I o.., 

' .0 T . A T ~~ ~ A TM 

.I 

I j I . ! HR$1 1 1 ~ ~ RATE N ' I 'L I l E U N : . 5 I::.. I~ ~=- "'lO!OH~ I "'' T 0 0 •0 .. ! IOM G i E~. 
' ~ N N .I i w E I; • , R 

I~ ., .. .. . . . . 
~ •• .... I• • " .. 

fP !sNS4LOOT17 ITt 1-L '14 tso ll • 3 5.0 
t·7 I 

I 30 
30 i I i Gate A !.oooso4 A .ooosoo 

I !78 19 i i I I ! l l 

~ f II· I I i I l t 10 10 i! i B I l I I 

I 3 l : I I I ; . I' : : ' : I 

I I 
! I iII • ! I ~.3 I i i I 30 . 30 

I 'B I 
I l I I I I 

1 i' 5 ; I 
' I I : ' I ; ! ' i ! I 

I I I 

~ i ! 
'I 

I 

i : I . 90 : 90 B I ; 

I j 
i I a I : ' 

i l I 
' ' i 

lfP I i I I I I I 30 ' 30 I B 

I i I ' t I ' '. I ' I 

I II 
; 

I I i : 
i 

~ i 
;· 

I : I I ! 10 10 c i I 3 i 

U63 30 30 c I 
5 I 

I 
:: I 

U63 90 90 c : . ·• 8 
I 
I 

~ SN54LOOT17 Tt TTL 14 150 15 5. 3 5. 0 4.7 30 30 c 
5

.o.oosop J. • 00050 
14 7i 79 • I 

i I 
D 

fAIWIIIftAlSOUOIU""'c:.-"1 - NOn: DfRATtO_T_IlOlTl-DIYo 
. 

A ATM605 YM.U•YIICIM+ .41¥AATt0 MAX· YHOfll 
TOTA ... AtWOfiiATf _, Q!):45Q0 - c .. _ •Y--.e!V-·YoATEOII"" 'lo'IOOOHR$ • 0 

8•A&11 -· --
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PA~: 9~b<J4 
A.SSr:M!\.. v: t:OWluna .• nat ... ~ 

11. 1 APPENDIX A 

I·· • I 

SUB ASSEMBLY:----~-~_..,;,--
•· .. . 

" ... .... -· ..... ..... ,. - .. I 

E 

I 
£ 

M MAX TEMP,'C VOlTAG~ INP\fTS OUTPUTS SPEED CLOCK T A v WIDTH 
OESI~~tON n AA Ill .J A.J OM A 0!1 FAH -.OF FAN L -.OF p CM AU CIJ E A c l ·I I I'll MAX' OUT 0 IAAJ( ~ CKT • E T 8 Till TN RX T RN SYM A IJ I E C AI IJ 

,. lORY 'A A .. 
~ uc A •I o,. . NO. A E ~T AT TM A :tM I K L N I L .I EU L .EU N T 0 0 OM OM 

0 • N N . . .. . . . . . . . .. .. .. .. . . .. .. . 
I I 

.!lli SN54LOOT13 Tl TTL 14 150 15 5. 3 5. 0 4.7 20 20 
3 ' 78 79 i i 

I I I 

U64 i i 20 20 I 14 I I 
I I 

' ' .. 
U68 I I 20 20 
3 I 

;.. 1 I 

U68 . ! 
20 20 

14 
. 
l I li 

'\ 

072 I I 20 20 ! 
3 . i 

U72 SNS4ibof,f3 20 20 T4 

U65 SN54Ll0Tl3 20 20 -3-

U65 10 10 
13 

U65 SN54LIOT13 Tl TTL 14 150 15 5. 3 s.o 4.7 20 20 -5- 78 79 
... _ '·' . -

a 

'ttt~·Mn-- cr. eo.- lOI 
.. 

lfOTI• DIAAnoVo..rAGf ~Oi.t~!liD ,,, . 
Ji. AT 6 SA t "IIAII" ,_' .81VIIAnD"""" · YMQMI .. ;, VMHI • Ytc<U · .I fYUQM • YRA TfD Mtlfl 

B•A 111· 

'I 

ATM 966 

·P<~ge....ll 

4/26/71 

Rev. B 

of ...l12._ 

. FOR RELIABILITY USE ONLY . 
CIRCUIT 

FUNCTION i RATE I 3 ... TC 

Ofl '"' f u 
AU oo 

APPU· ! 1000 C • 
I L ru TOTAL L.r .... 

CA TICltt I HRS) I f •• LT FAILURE ... . RATE ! I T L 
J I 

I~ i ;-=- I ,.,.._ ...... 
• .. ... I• . .. .. 

GateA !.oooso A .ooosoo 

A ,j I I 

B ::r I : 
I 

B i I 

I 
; . c I I 

I 
! ! 

c ;.oooso•t .00050!) 
: I 
• I 
I I 

.A :.00097~ l .00()<175 

I I l I 

A ;.ooo97l ! .Q00975 

I :I 
A i.00097! 11 .00()<175 

' 
TOTJ\1. FAILUilt RATE . 0059l5 
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t •,, I 

ASSEMBLV:£~nt::::lljll ue \J~reu on ~~ASSe;MB V. 'f 1 t _L_.. I . 
' .. 

¢kT 
SYM 
NO. 

.... 
TYPE 

DEStGMAYION 

0 I II. . I 

U691 SN54LlOT13 
-3-

U69 

U69 
1'3 

U73 
-3-

U73 
-5-

U731'1 SN54Ll0Tl3 
13 

N 
~ .. 
~ 

'I 

' I 

l 
I 
,I 

• .; .. 

TTL 

'tJ ITTL 

MAXT£MP't 

li 
'T 

-" J 

~~ 

rr 
.I N 

~ p
1
5o 

I 

iA J 
: c u 
IT N 
uc 

jA T 
L I 

l 0 
j H 

r 
II 

I! 
II 

M 'Tso II!.! rtiS 1 79 
t : ; 

'AIWIIIIIAfiiiOUftCI CS..- ,., 

" A'!M 60SA c-------
• ... 

8MA61'1 a 

• ''VoLTAGl£5 INf\JTS ' OUTPUTs. 'SP£EDj ClOC~ CI~T i: FORIRELIAI!IliTY USE ONlY 

0.. A 0 FAN ,. ~· • fAit L 'JlOF . F~ I RATE s 1• .. fC 
lA C E 1 Miv J)UT 0 • :MAXi . lOA f'JW ·13 -~~ ~o 
AX T R '::v A I 1 API'U· • 1 o '•r .. ~ TOTAl. 

. .l 1 
• WIDTII . II 

At'· ·"U A• 

1 
.. t_CA ·r jDIJl I ·1 CATION ~1 ~= !1 ~ :~ H FAilURE . T M I A T I ' I . ., IT L RATE 

lEU L E N . • ' 1 1 11'10 

I I I I ·• OM: 0 1' : • O l 1·1.::.,' I TVPI ""lOCO-
1 

• .. n •• f .. J ~ , . u J .. , IJ.. tt. .,. • ··, , ... ~r~ 111111::11:: 

Iii 1t1 II I I I I 1110 II 10 

f I I I I 120 II zo 

I I 
I I 120 

! zo 
I I! I 

4. 7 J I S.IS i s. 
110 i 10 I . 

I . 

i I I I . 
I! I 

IOCJTI, OIRAfiD--TAGI ltOif£-OtY: 
Y._., • V..ou • .I ('VAATID MAX· VffOII) 
VMIII • YtiCJM· .. (VIfOM · VftATiO .,...J 

GatJeA 

l 
' 

'A 
I 

i 
I B 

! 
B 

' . 
~ i c 
I 

:I p " I l 

j.ooo97j~ A 

I !I' 
It 

I . 
I' 
I 
I 

I 
I 

d 
§ ~ I ': 
i Jl 
:.ooo91~ .A 

I 

~; 

_.._ 

i 

.000975 

I i I I : 
i 

. 

• 

~I I 
.000975 

fOTALJAIW~tliATt • 005850 11110:101'11$ 
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PARTS APPLICATION ANALYSIS 
SUMMARY 

1. 2 APPENDIX A 

PROJECT: 94004 
ASSEMBLY:----

I 

SU:B ASSE,MBLY: ----

s· 1 c d.· iszna on 1tloner &C d D d omman eco e I 

TOTAL NO, TOTAL 
DEVICE TYPE USED FAILURE RATE 

I 

CAPACITORS 12 . 000063 

RESISTORS 2 • 000044 

DIODES 

TRANSISTORS 

MICRO-CIRCUITS 36 • 052794 

TRANSFORMERS 

CONNECTORS 1 • 008800 

COILS tc CHOKES 

' 

Page 30 of 199 
AT M'"tJE'b -

Rev. B 

DATE: 3/15/71 
SCHEMA TIC NO: 2 34 7 54 2 

COMMENTS 

"S" Level l 
t 

1 
''S" Level I 

TOTAL ASSEMBLY FAILURE RATE~. 061701 

6 
MEAN-TIME-TO-FAILURE 1. 621 x 10 HOURS 

%/ 1 000 HOURS 

MISSION SUCCESS PROBABILITY_...,. . ..;,.98...,.9~2;...;4;..;;8 _______ _ 
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1. 2 APPENDIX A 

SUBASSEMBLY: 

,,. ~ ~ 'l. ~ • 'I ~ ~ ~ tl • ~/ ;; L· ~· ,. h ·e ~-:~v· 
II/ $~ ~~~~ '/~ ;;ift~ 
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C5 

C6 

C7 I 

C8 

CIO 

cu 
Cl2 o. 0010 
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PARTS .APPUCATDON ANALYSIS Page ~of.!!!.__ 

PROJIECT:....,.~=..----
A..<:SEM8l V: .£U&mu...\..mJ~W~.A.~mt!W~ 

TYPE 
OESIGNA TION 

"' A 
N 
u , 

T 
y , 
IE 

IIAAX T(MP "c 

CM AU CU 

IMICROCIRCUITS) 

l .• , 2. APPENDIX A 

SUB~El\118LY: ~-

VOLTAGES 

OM A DM 
I A C E I 

INPUTS 

AX 

OUTPUTS 

fAN L 
OUT 0 

SPEED ClOCK 
WIDTH 

%OF 

. 
CKT 
SYM 
NO. 

A 
c: 
T 

= 

"'IT"J AJ T8 TN TN 
Ul 

0
fc UC 

A E T AT 
L N I L I 

T 0 0 
N N 

IIX T liN 
A I U A I 
TM A Till 
E U L I! U 
DM OM 

~(W 

" OA II " A 0" 
I 
N 
G 

MAX~ .. 
CIRCV!T 

fUNCTION 
011 

Al'l't.l· 
CATION 

t RATE I s ,., TC 

: '"" e ~ ~ ~0 
• 1000 I ft l T • ~I TOTAL 
; HRS) I ~ ~ ~ L T .FAILURE 
I I ll RATE 
• I .- I I t(A I ,- ~ TYPE N\f10CM~ 

• II 
1111 "* I•• • tt In 

.. , I' I ~ 
8 

SN5400T-17 TI ·.t I 18:s TT40/64 150 72-:5 
~ f-·····+····-··-t··-···J·-·+--

~ 
1 

Gate • 000440 lA 

~ • 44o l I I ·-• I i § I. I t I I 
--+-+- i I I -l J ~~~ 

4.7 5.3 s.o 10 10 

14 10 10 

...J ...j J I 
J J ~ J _J I I II 

•..J -li-l-1...!1 I 58 58 . '1111---!...1-l-< ~ • -.-j 

-' I I . "" 
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,--, ~ • ~ I_,, I 
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5 

~32_ 
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5 

SN54pOT-17 

SNS 4~00T -17 
i 

.000440 

·-~-b I I •r r I 80 I 80 I I . Tsa 1 I f 1 . 000392 .• 
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1

~..-. __ _ 

ASSI:MBLY:~~m.mrutd 
~- .... 

.MS 
M MAX TEMI'"C T A 

TVK N y AA R J AJ 
DESIGNATION u , 

CM AU cu CKT F l T 8 TN TN A SYM U I E C uc NO. c A E OT AT T 
u L N I L I 
R T 0 0 . E 
A N N . . . . . . . 

~ 1 SN54LOOT-17 TI TTL 0/64 150 65 3 

U31 
-5-

U31 
8 

U26 
s 

U26 
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U26 
-3-

U25 
SN5404 0/64 150 

1 
-8- . 75 

.. FAII.URI AATISOUIICl (Sa- .. I " 
_.-ATU6QSA c 
I 0 

8xAe1t 

. 
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1. 2 APPENDIX A 

SUB ASSEMBLY ; 

VOI.TAGES · INPUTS OUTPUTS 

OM A OM fAN ~OF FAN L 
E A c E I IN MAX OUT 0 RIC T AN ,. IORV ,. A A I u AI 
TM A TM o,. 

I E U L E U N OM oM 
G . .. .. .. .. ~ 

5.3 s.~ 4.7 10 10 

,._ 
,_,.~~-- --·---·-··- ---

10 10 

10 10 

10 10 

10 10 

80 80 

5.3 s.o 4.7 58 58 

ftOTI: 0£1\ATEOVO\.TAGl ~OU£RIItllti0 rt: 
yiii.U • YfieOII• A CVftATEO LtAa · YftOMI 
YMtfit • yNOII • .e rYptQII. YRATto II&IJII 

Sl'l:EO 

%Of 
MAX 

.. 

-

r 
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u ! 

' 0/' 

j.ooons! 2/10 SNA54LS1 
60 80 • 000725 

t-· 
0/ ! I u -

: I 8/14 SNAS400 
65 50 GATE i-0004001 .000400 
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1. 4 APPENDIX A 

PROJECT: 94004 
ASSEMBLY: LVPS 
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DtVICE TYPE 

CAPACITORS 

RESISTORS 

DIODES 

TRANSISTORS 

MICROCIRCUITS 

TRANSFORMERS 

CONNECTORS 

COILS It CHOKES 

PARTS APPLICATION ANALYSIS 
SUMMARY 

SUS ASSEMBLY: ----

TOTAL NO, TOTAL 
USED FAILURE RATE 

o/o/lK hr 

32 • 000746 
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19 .013080 
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1 • 01(}2000 
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5 .001000 

-· 
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TOTAL NO. TOTAL 
DEVICE TYPE USED FAILURE RATE 

CAPACITORS 19 • 0001302 

RESISTORS 21 . 000471 

DIODES 23 .019760 

TRANSISTORS 6 .019350 

RELAYS 2. .OOOS7+ 

TRANSFORMERS I • 002000 

CONNECTORS 

MICROCIRCUITS 1 .001300 

I . 0430112 
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COMMENTS 

"S" level 

"S" level 

TOTAL ASSEMBLY FAILURE RATE . 043Qg~ %/1000 HOURS 

MEAN-TIME-TO-FAILURE2. 32xl 06 HOURS 

MISSION SUCCESS PROBABILITY __ . ...;.9..;,..9_24_;9_2 _______ _ 
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LMS RELIABILITY PART 
APPLICATION ANALYSIS 

Contract No. NAS 9-5829 

2. 0 APPENDIX B 

UTD PARTS APPLICATION ANALYSIS 

WORKSHEETS 

NO. 

ATM 966 
Rev. B 

~------....,.-·-

PAOI 96 

DATI 5/15/71 
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PROJECT: LMS 

PARTS APPLICATION ANALYSIS 
SUMMARY 

2. 1 APPENDIX B 

ASSEMBLY: SUB ASSEMBLY: 
'='Sp_e_c~tr_o_m_e~ter S'-pe-c~tr_o_m_e-!'t-er 

Assemblv_ !li' Assem.blv 

TOTAL NO, TOTAL 
DEVICE TYPE USED FAILURE RATE 

BREAKSEAL 1 .000100 

RESISTORS 48 • 001329 

ION SOURCE 
FIL 1, FIL 2 1 • 00820D 

*ION PUMP 1 • 050 

MULTIPLIER 
TUBES 1 • 012000 

TRANSFORMERS 

BAKE OUT 
HEATER 1 • 010000 

TEMP SENSOR 1 • 002780 

• 034409 

* NOT INCLUDED IN TOTAL FAILURE RATE 

Page ...512. of 1.2:2. 
ATM 966 

Rev. B 

DATE: 10 Feb. 1971 
SCHEMATIC NO: 151-405 

COMMENTS 

-

-1 
,, 

-

TOTAL ASSEMBLY FAILt1R.J! RATE • 034409 

MEAN-TIME·TO-FAILUR.E 2. 91 x 106 HOURS 

fl/e/1 000 HOURS 

MISSION SUCCESS PROBABILITY_ ..... 99_3_9_90 ________ _ 
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PARTS APPLICATION ANALYSIS 

(MISC., PAR.J!) 

2. 1 .APPENDIX B 
PROJECT: _ !.Y§ 
.ASSEMBLY'=,-s-~~>~a::lllctlr:.._-~--_-__ -u-__ -ru,-_-_aemb-Jy SUB ASSEMBLY• 

• A 

• ~: ~ • - ~ c:mc:vrr ""_.,.. • ~ ~ 
(C11C, 1111. ...... 

A ..,_ 
e Dll'l"f -... - ., 

C1e1.8 • AI'?Ut'A-
~ • awl 111111 MTEII -• I I I • • • • ' • • 

1-3 151-365 
Multipliel' 250 300 

-~-~-
--. ... ..._,.~ 

1-R 151-363 
Resistore 250 300 

Filament. 

Temp. Senaol' 

-
Heatel' 

Breakoeal 

151-366 
Ion-pump 

11 V.oUUIU Mft ~ CP0a eot.IIMIII.U J.t 

A. .. CAU:IIl.Aft:D-

e. a...!!!!..!!U't 91!!! m. ---
BS-3Z1A 

* NOT INCLUDED IN THE TOTAL FAILURE RATE. 

-

-·· ~= I a 
1'-"-IC 
IIOIJII2II • 

d := ---!11: I 

'I) 

Rev. B 
ATM 966 

Page _!!_of_!!! 

DATE: 10 Febt>urx 1271 _ 
SCHEM.\TIC NO: 

-~--., 
lrAR.o - II!WI 'i'O'llol. 

iiPI!ICIIU. I PAn.ll1lll -·· IM'III . .,. 
il81'131111t ~~ &lieD--. 

IPWIII 

• Ill II lu .. 
I l I 

• 004: 
I 

3 .012000 ; 
: I : 0 I 

g I ; 4&t .001329 

; I 
. 00411 • 2 .00820 • I : 

I I • 002780 

1 I 

: ; 
• .01000 

~ : 
I ; 

I • 000100 
I I 
I I 

: ; 
I 

I • 050• • I 

I I 
I 
I . 

I I 

l I 
I 

I l I 
" . 034409 

'fOftl. ~ MTII-Sil«llii!IOV!tl 

---·--.-~-------·----



BS-322 

PARTS APPLICATION ANALYSIS 
SUMMARY 

2. 2. 1 APPENDIX B 
I 

Pare .9..2... of ll' 

ATM 966 Rev. D 

DATE: 9 March 1972 PROJECT: LMS 
ASSEMBLY: Emission 

Control 
SUB ASSEMBLY: Mother Board SCHEMATIC NO: 151-552 

"'"' 

TOTAL NO, TOTAL 
DEVICE TYPE USED FAILURE RATE 

i • 
CAPACITORS 6 • 00072 

RESISTORS 51 • 06437 

DIODES 
32 • 03350 

·TRANSISTORS 10 • 01533 

RELAYS 
6 • 00120 

TRANSFORMERS 
7 • 00800 

•uat11£tW5= 7 • 01260 
Photo Switch. 

Gdl!l I Iii ; II m I; 1;1 
Micro Circuits 2 • 00275 

TOTAL ASSEMBLY FAILURE RATE .13847 

MEAN·TIME-TO-FAILURE 7. 22 x 10~ HOURS 

%/1000 HOURS 

MISSION SUCCESS PROBABILITY--· 9•7o.;;;5_.9""'9 _______ _ 

COMMENTS 
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PROJECT:" LMS, 

ASSEMBLY: Emi!!sion Con,trol 

I 

:< 

~J' 

PARTS.PPLICATION ANALYSIS 

CAPACITORS 

l; 2. l APPEN.QJX B 

SUBASSEMBLY: Mot.her Board 

~· ~ ~·~·ew· ~y ~~ ~ I I !I> '# ~ ~., ~ 1/{ 4 z.y ,t fl" l·lll-1 /lfo/~ ~~ 
~ _ . ~ 4' /~J"'o~e ,. ~ 

..... :;,: -:-• . -~ :" 

.M32~~w~~ Z9: 
,~ 

'ili cz CSR13GI06K .10 10 75 .4"'' 100 

C3 CKROSBXIOZK 0317 .001 10 zoo I 
Z91 . 15; 100 60 

s: '~ 
C4 CKRI3BX104K 0153 . 1 10 100 <. l:\ 100 . 60 

CKR13BX104K s• <.r 60 cs 0153 . 1 10 100 100 .. I 
--·- -~··- .. 

C6 CKR13BX103K • 0153 • 01 10 50 :3 .06 so .. 60 

C7 
1oh-~~~20z cnt:ral hb . ooz 3000 50~ .5 1100 !.0 

_t . ~ 
-~ 

I 

20 n 

FAILURB RATE SOU!tCI!ll (FOil COLlmM 114) CAU:ULATBD NTBF 

I A AIM 605 A • 
c D 

BS-321A 

f 
ATM966! 1 

Page ...!QQ._ of 19~ 

DATE'f' 9 March 197~
SCHEMATIC NO: 151-55~ 

li~ fAn~· 1l ' ~ I l,erq l' i .. · ~ l 

i!fi ft,tt i/ #/YA"' ~~, ~~ .. ~~ ii .il ~ 
J I I "' f1 '\'<: 

~ I : • 

I.!.<L f 

I I 
.0236 I· 01 . oooa.'\6 

I I 
. 0051 I. 01 . OOOQS 

I I 
• OOS't I· 01 . 00005 

I 1
• 01 . oos, .00005 

• 017: 
I 
•• 01 • 00005 

.. !ll6l :- 01 . 00011. 

r 
" 

I 

21 

oms TOTAL FAIWRB RATII . 0001 zz n«>> IUl9 

~:, 

\ 
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ATM ')06 ' t. :S 

PARTS APPLICATION ANALYSIS Page~of 199_ 

PROJECT:.~..;!LM:£!!!5~--
ASSEMBLY i Emission Control 

I (2 -~·-' I l"'; ~R~~~ t !!fO ~... ,.. "* t-lt~f§ · I ;¥, ~ 

Rl RCR20G104JS 39008 

RESISTORS 

2. 2.-1 APPENDIX B 

SUB ASSEMBLY: Mother Board 

s 19 <. 1 I 1do l6o 

f:~ .t 
~!!. ~ &9 
.. !1: 

~ 

DATE: q March 72 ___ _ 

SCHEMATIC NO: 1S1-552 

I 

I 
• 001 

I 
R2 1 RCR07G220JS 139008 122 Is L2so11 l<.1l1dol6o I l.ozz• 

I 
.. ont 

I 
R3 I RCR07G221JS r 39008 1220 IS L 250 120 I<. II Itio l6o I I .0221 

I 
l 001 

I 
R4 I RCR07G103JS 139008 IIOK Is L250I2.5 I<.IIt4ol60 I 1.02211 ~ t001 

RS IRCR070471JS 139008 J47ols J.25ols4 I-21Itiol6o I !.022:!~ :ooi 
I I 

RCR3 2Gl80JS _IQ<Jt~--i--····---··--·····-··--·---+:Q221 I 001 
o I I 

RCR32GI80JS Id.o 60 .0221 ! 001 

R8 1 RCR07GI03JS 139008 !IoK Is I . 2slz. s I<. d !do ~o _I 1.~2: I ~~ :001 
c I li I 

R9 RCR070471JS 39008 1470 5 .2Sis4 .2 HfO 0 ~l02lf i:s IOOl 

. 000022 

.oooon. 

. 000022 

. 000022 

. 000022 

. 00('022 

000077 

. oooon 

000077 
I ,. I 

RIO RCR07G56IJS 39008 ~60 S . 2S 25 • I 100 ~0 .0221 :: I 001 . 000022 
I 0 I J 

Rll RCR07G682JS 39008 !). 8K S . 2S I6 <. 1 IOO if>O .0221 ~ I QU . .J).D.QQZZ. 
I l!f I' 

Rl2 RCR07G682JS 39008 i).8K5 .25I6 <.I~(}p-~0 .02211.\: 1001 .000022 

li13 I RCR070S6IJS 39008 1360 15 I. 2s 125 I. I I 100 16o 1 1.022: I §J : ooi I I I. oooo22 

RI4 RCR07Gl03JS 39008 llOK IS .25l2.S I<. I llOO tJO .022: I§ :oo1 . 000022 

Rl5 RCR07047 2JS 39008 k. 7KI5 . 25 Is I< . 1 I 100 160 .ozz: I ~ :. 001 . 000022 

R27 l>UFJ~3 Pyrofilm I * II 12S 13 I< . 1 I 10o ~o .I68! I~ :o1 . 00168 

R28 II 11 I PvTofilm I * 11 12Sb 1<.11100160 .168: 11§1 :oi .0016& 

R29 11 II Pyrofilm I * 11 12SI3 1<.11100~0 .168~ I~ :o1 .00168 
It 20 21 

FAILURI! RATS SOUBCirS (FOR COI.UMN 114) 

~TM 605A B------- CALCULATED l'oiTBI' _______ HRS TOTAL FAILURB RATB • 0053 70 l/1000 HRS 
c _______ _ D---------

BS- 3Z lA *Selected during final test 
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PR OJE CT:.._,.._::;:L:;;,;;M'"'"S ___ _ 
ASSEMBLY: Emission Control 

1 a --7, 
~!"I I ~~~;§' ~~ 
11~7 I 

R30 151-351 PME 601 Pyrofilm * l 

R31 151-351PME 60n Pvrofilm * 1 

R32 151-351PME 60n Pyrofilm * 1 

R33 151-351PME 60n IPvrofilm * 1 

R34 151-351PME 60n Pyrofilm * 1 

PARTS APPLICATION ANALYSIS 

RESISTORS 

SUB ASSEMBLY: Mother Board 

12$ 3 <.1 100 60 

125 3 <. 1 100 60 

125 3 <.I 100 60 

125 3 <. 1 100 60 

125 3 <. 1 100 60 

ATM 966 

Page~ of__!2L 

DATE: 9 March 12 

SCHEMATIC NO: 151-552 

T 
-168 lA 

I 
.168 I 

I 
168 I 

I 
168 I 

I 
I68 I 

I 

• 
I • 01 OOlf.R 
I 
I • 01 .OOlhR 
I 
I • 01 . 0016 
• 1 • 01 . OOI68 
I 
I . OI • 00168 

R35 u~~pv•uuo ,. I' 1''-'1-' ,~.'l'U'l·f'"'l -----·-----·-·1'-~J!.~J~::j ·"'I j 
I 

• 0221 

151-351PME 60n Py:--&"- * I 125 3 <.1 10Q 60 . Ill 0 1 1 

R23 151-351PME 6Qn 39008 * 5 

R24 _RCR JS 39008 * 5 

R25 RCR07G753JS 39008 * 5 

R26 RCR07G753JS 39008 75K 5 

250 5 <.1 

250 2.5 <.1 

2501 2.51<.1 

100 

100 

100 

60 

60 

60 

I 
0221 

• 
• 0221 

I 
1 I 60 I I l.o2~A 

. 00 • 000022 

R16 RCR07G681JS 39008 680 5 

R17 RCR07G681JS 39008 680 5 23 <.1 1£ 
I ~'tuuo lt>ou I :. I .:~u 1231"· 1 160 I I 1· ozz:A ~~I : lJil• 1 1 111111!1~ 

1 I 60 I I . 02z1A 
I 

R18 RCR07G631JS 39008 680 5 23 <. 1 6< 1 I 60 I I I. 0221A 

R19 RCR076681JS 39008 680 5 250 6 <. 1 60 . 000022 

R20 RCR07G47 2JS 39008 4. 7K 5 250 25 . I 60 I . 000022 

R21 151-351-02-500 Pyro!ilm 50M 1 
I 
I • 000022 Ma"' Vo1the/<i>er vb1t. 2. 500/1367 
I 

R22 RCR07G184JS 39008 180K 5 zso I 1 1<. 1 I . 000022 
I 

R37 RCR07G1 03JS 39008 !OK 5 250 I <I I<. I I . 000022 
Ill 20 u 

J'AILURB RATB BOUBCBS (VOlt COLIIUN fl. 

A ATM 605A B c.\LCULATBD MTBF !!liS TOTALFA!LUtlRRATB • 01034 VtOIJOIIll.l 

c D 

BS-3ZlA 

Rev. B 
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PARTS APPLICAUO.N ANA.uYSi.3 

RESISTORS 

2. 2. 1 APPENDIX B 

PR OJECT:._,..-.;;L:.:.M:.:.::S::__ __ _ 
ASSEMBLY: Emission Control SUB ASSEMBLY: Mother Board 

'1!!7 tJ¥7~1 lllfr~?/f/1/il' !/' I It:$ 4,;,f 
... 

R38 RCR07Gl03JS 39008 !OK 5 250 <1 <.1 

R39 RCR07Gl 03JS 39008 lOK 5 250 <I <.1 

iR40 RCR07Gl03JS 3qoo8 IOK 5 250 z.s < 1 

R41 RCR07Gl03JS 39008 !OK 5 250 z. 5 <.1 

R42 RCR07Gl03JS 39008 !OK 5 250 2.5 <. 1 

I R36 RCR07G474JS 39008 47K 5 250 <I <.l 

11 20 

FAILURII RATK BOURCIIB (FOR COLUHM fl_, 
8---------------- CALCt1LATBD MTBF HRS 

c ______________ __ D-------

BS-3ZlA 

ATM 9, 

P"lt;"'!~c.!~ 

DATE: 9 March 1972 

SCHEMATIC NO: 151-552 

J
ll- 71"-- .-

~1' 
~l~ .. 

I k "''* .. ;~~~ ... rt ~/!"'' #, fll 
~ I 

_L 
I ~ 1 
1 h., • I I I . 000022 
I 
I • I 
i 
! 
I 

! 
I 
I 

it 
I 
::! ... 
~ 

15 

21 

I I ""' I 

I 
_l 

• 000022 

~ 

• 000022 

.000022 

~-1' QQQQ?L 

TOTAL FAILURE RATB • 00013 '\/lOCO liltS 

·· i~v. ···!\ 
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PROJECT:~L::,::M::-,:5::.,_ ____ _ 

ASSEMBLY: EQlission Control 

.. MAX.TEMP'C 
A 

TTI'B .. " CKT IJSSICM'""" u A A J c c 
T A P' .. c R 0 
u 8 SYirl S£~ A a T A If 

c I 0 T C A II 
NO. POLAII!I:t'J' 

1' B T L a A 
u D I 

; t. I& It 0. 

• ,'~',• "• • 'l'c . I • • . 
~R1 151-364 

IN4942 SEM 60 175 60 

~R2 
hru 

SMIN914A ,...~n 60 75 60 

CRZ 151-364-01 
hru 

IN4942 r;;>l! 60 175 60 

~Rl 
151-364 

thru 
CR2( IN4942 60 175 60 

CR31 
SMI<N914A thru 60 175 60 

lr.R;t 
CRU 151-369-01 
CR2 IN4942 60 175 60 

~-

1
CR1 151-497-XX 200 70 

CR1 
Zener 

200 70 

CR1 I 200 80 

CR1 151-368 I:-\4942 175 60 

fC~1. 151-4Q8-XX 200 70 

CRI 
Zener 

60 200 80 .. 
A AT M l~ IIATII ~ IS- C<>loma Ill 

B D 

BS-321A 

ATM 966 Rev. B 

PARTS APPLICATION ANALYSIS Page~of_1_9_9 __ __ 

(SEMICONDUCTORS) 

DATE: 9 March 1972 

SUB ASSEMBLY: Mother Board SCHEMATIC NO: 1,21-552 

AVG PWR OOllllPATIOlf "' 
i'OWER!lATl( lfAl!D<tJMVOLTAGI!S DroOl! PIV FOR RE"I.IABIUTY USB C"NLY 

RATSDAT 0 Ycro Yea YcJ!O Yea i18 P' .. II P' p 

~ ~-
T C 

.. :I .. 
0 AU I A Q 0 :!i"C 

~~ 
a A • A • A -.: I L If I A A A A ~~ or T U TOTAL A c A c A c L.T A L A c .. c c c A1'1'J.I· - A I< FAILtnlB M T 8 T A T 1' 1' 1' 1' 1' ., 

CA'I'IO!f IIRII)I c I L L T !!Aft B c 
0 I "i1 • 0 • u • v (Dotfo,oj II R p 

~ 
A u 8 0 ·e D A D A D A 

~ 
A L I A a 

~ 
1t./IQOO !IRSI ~ 

A a A 

~ 
L L .. 1' I • L ll t. L I lQOO If ., •• t T o1'A ,.'l'cin , .. v v r .. , v , v R tmS) 

I .. .. .. ,,. ,_ .. .. i,. IH r .. 

I 
I 
I 

750 1750 720 720 <1 200 30 lA 1 . 00050 

: 
250 250 191 191 3 <. 1 <. 1 75 5 . 066 I 

-+ 
8 . 00050 

750 75 720 720 <1 <. 1 <.11 200 • 000 8 . 00050 i 

~50 750 7>i0 720 5 <. 1 <. 1 200 : 4 .00050 

250 250 191 191 <I <. 1 <. 1 200 - 3 . 00050 

750 750 720 720 
<~ l < . 1 2 .00050 <. 

i 380 380 10 10 <. 1 7.5 ~ef i 1 . 0041~--·- f.--·-
38( 380 10 < 1 10v Ref i I 00410 

380 380 10 <. 1 7.5 Ref 1 . 00410 •• --· 
20 720 720 700 <l k. 1 <. 1 <. 1 200 com .. i I . 00050 

-I I 380 380 10 <. 1 8.2 Ref I 1 . 00410 

380 380 10 <, 1 13v Ref I 1 . 00410 
a ,_, • 

NOTB: It 1a &~J.~ro.mM tht t:nnefer.t and peak power cbes not exceed tbe sate limit. TOTAL FAJWRB RATB . 03350 
\l/1000 ""'· .. 

-

··---- -------------~-
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PROJECT: _ _.:!;:L~M~;eS:..._ __ _ 

ASSEMBLY: _Emisaign GootrQl 

.. >U,X. TEMP "C 

" " TYPil N 
CKT DBBIGKATIOJI, u ~A I c c 

T A p R U 
SYiil ~ A 8 c A N u 8 

c I T T C A It 
NO, I'OI.AIUTJ 

T • u a T L 
u II A D I L ~ II 0 

• ,-r.," • TA . • • a • Tc 

NPN 
QI SZNI486 ~1 60 zoo 6Z 

-

QZ SZN1486 l>oi 60 zoo 62 

Ql 
> NPN: 

,, SZNZ102 JlcA 60 zoo· 64 

NPN 
Q4 SZNZlOZ ~CA 60 zoo 64 

QS SZN2Z2ZA 60 175 60 

Q6 S2N222ZA p 60 175 60 

Q7 SZN2Z2ZA 60 175 60 

Q8 SZNZ22ZA 60 175 60 

_91_ S2N22ZZA 60 175 60 
Q1C .. 

PAILURB' RAft somtC1I (jhe Cobmn U) 

A ATM 6Q5 A c 
B D -BS-3ZlA 

ATM 966 Rev. B 

PARTS APPLICATION ANALYSIS :Page _1oi__ Qf....L2.i__. 

(SE~ICONDUCTORS) 

z. Z. 1 APPENDIX B DATE: . 9 March 197Z 
SUB i\SSEMBLY: Mgther Board SCHEMATIC NO:_ 151-552 ___ _ 

AVG l"'IR___.~PA'!'rolt !llt1 l'OOI!mRAnc ~Yot.T .. <ml toolllll'IY ..Oa rt'BUABI:LlTT uas On., 
RATBDAT "cm Vee vc~ vca PM F F p it ~IJIT PART ~~ T C .... NCTIOI!I ~~ 

0 AU I A 
~g 

U"C 

~}~ ~~ 
a " ll " R A I L 

~~ 
A A A 

~~ 
.. 

I ~ roTAL A c Ill c c .. c,_ A c A c APPLI• MnT L.T A I< FAILURllt 1111 c T 8 T A 'T T T T T T T CATIOH -. c I L L T RATa B A U I 'u • u I! u a II (Ddll>el I B 
a P 

~ 
u a •It I S A I! A B D A D A D A A L m: ('ll/10001111S1 ·A 

~ L L L 

D~ 
T I : a L lt L 'L = -T •• Hits) ,. Tc y v y y y y :r 'I' • ITA ., • .. .. In '• ... D 

R 
.II 

.. .. 
: 

~00 lA 25w 19. <.I <. 1 100 58 100 58 I • OOZ624 
~- .. ! 

~JJ 25w 9.7 !ipo < .1 <.] 100 58 100 58 • 002624 - -·--·-·-· f-.--~ --r- -~--
... ,. .. ____ .;:,_ 

t~o . oz: lw Sw .80 4.0 125 120 65 
i • 00141 

1w 5w .80 4.0 100 125 • 025 120 65 • 00141 .., 

500 1.8 383 1.4j • 18 I<. 1 < .1 60 5 60 5 i . 001210 
...1 

1.8 
L 37 i 500 383 . 18 < .1 <.I 60 5 30 5 .001Z10 w 

-

i 500 1.8 383 1.3 .H <.I < .1 60 5 30 5 . 001Zl0 w i 

1.8 
383 1. 37 60 5 500 -.IS <.I <. 5 30 .001210 w 

i 

500 1.8 38l 1.3 2. 4 < <, 1 60 5 30 5 , 002420 
j 

1~ n,.....,....,.. ___ ..,....._..,..,.,..,..,..sotel...,... 
. 

TOTAL FAJLURB RATa •• 0 I 53 Z8 -\VlWO MRS, 

-
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I 
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1 

PROJECT:.~L=.!iMS~-----
ASSEMBLY: Emission Control 

TYP81J£SiGNA'l10N 
CIRC\fiT (CEC, MIL OR 10!1) 
IIE>1!!1-

!!NCR MANUFIICTURim 
DllSIG· AND 

JIA'i"J.l!l CON8TRUCTIOII .. 
~ I 

151-345-01 
Kl BR17A-El-V3 Babcock 

151-345-01 
K2 BR17A-E1-V3 Babcock 

151-345-01 
K3 BR17A-El-V3 Babcock 

t-K4 

K5 

151-345-01 
K6 BR17A-El- V3 Babcock 

llSVJCR 

' 
-~ 

PARTS J\h>PLlCATION ANALYSIS 

ATM 966 j Rev. B 
l 

Page_~of---122 

{RELAYS) 

2. 2. 1 APPENDIX B DATE: 9 March 1972 
SUB ASSEMBLY: Mother Board SCHEMATIC NO: 151-552 1-552 -

CON'I'Aj!T LOAD l<UMB113 RRLAY COIL BF s 0 F. 
OF AA ~ F "' RATIID ACTUAL PO~ POWl!ll VOLTAGB BATII 8 1 

I L R F .. v c VOL!Ait C11!UmNT TYPB T A ~ll A 1-x ~· 0~ W<Q'D cu ~ a 0 TOTAL 0 u 
~K = op 0 c IICPO'l'IOIIliLWK a D FAILURB L R ta:;.~,.~ lllmGB L .1' ,. 

ATOP PD(o!ERA IO!SCI<LLA- • 1 RAU 0 A I llrrotl8 ~1l'l ~_£& • T R T U L B IIOilR TIO!I!J RllMAIJKS • A L y BilLa. Oil 
~~ 

1 A 

lv N • !'1/lOOfl OOilliS) G V ~A D • D L l SI!CO!U 

F 
v A A R •• • i • 10 1 ta ,./',, 18 • II 

4il 
i 

45 250 
28. 2 80 8~ 250 2 2 -~ • 0002 

I 

3do A 28 2 300 u u R 2 2 .ooa2 

A 28 2 300 3~0 u u R 2 2 .0002 
' 
i 

I l. 1~ I '.%;t 
! 

l r ! I 
1 J l l 

I l I 

28 2 300 300 u u R 2 2 A . 0002 

AVERAGR FMWl'<t RATS OOURCBS (FOR COLUMII !10. 21) 
AtmmlfT 

TEMP£ft.Annt& 
A MLHB 217A CALCULATBD HTBP HOURa TOTAL I'IIILURB RAT!I • 0012 \/UlOO HRS •c 8 

c D 

!!!. Ia ire IJ7 -BS-3ZI A 
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PARTS APPLICATION ANALYSIS 

(~DUCT~RS ~ 'f,RANS:fOR~R~), 

2.~.1 APPENDIX B 

ATM 966 \ 

Page ill 

Rev. B 

of 199 

DATE: 1 March 1972 PR OJECT:.-..JL~M:t"!ISIL----
ASSEMBLY: Emission Control SUB As$EMBLY: Mother Board SCHEMATIC NO:_l&552 ___ _ 

~ I; I - )' kl.{i''--·"~/•tt~-.t.~-~ - 0 .~~ ~~ 
_f, ~ •.t rt j !!> 1 h 1.'2 n •• "/." 1 11 ./::', 21 •a o3 (tt .,;'l. .<i' ~'Ji 

Ill *Y I /;tft; /i#/ flp/lfl/I:J;~lJ'f)j;jlf!llfl' I I , "I I . 7 l V ..... ,.. Oiiu<I[O.LY 

Tl 15l-31Q-01 Lei<rhtner c 21} OE 
I 

t-1.5 7 lA 30 v l 60 70 4-6 5 . 002 

16 7-8 2.5 ! 
22 1-U 3 

I 

II. q_J(] 2.5· I 
I I 

'II. l415 20 

-··~ - --~-
... t-·- -··- ~~. ~6-i 90 ! . r--

32 ' 
I 

8-2~ 13 ~ 

T2 l<:l~'l~n_n:J IT c 18 32 v • 015 
a 

60 516s • ~ 3 12.5 1 1-2 10 
~-~ I ' ~--+ . 001 

T3 151-320-01 Leightner c 18 3Z v • 015 60 5 65 • : 3 2.5 1 1-2 10 I • 001 

T4 J<;L'!ZLOI Lei.,-htner .C 18 32 v • 001 60 2 62 1.~ 3 2.: 1 3-4 5 I . 001 

ere; 151- ·nn_nt Ll'iuhtner c 18 32 v • 015 60 5 65 (1. 5 3 2.: 1 1-2 10 l . 001 

Tf. JSI-'U0-02 Lei11htner c 18 32 v • 015 60 5 65 1.5 3 2.: 1 1-2 10 I .001 

T7 151-321-01 Leil(htner c 18 32 v • 001 60 2,2 1.5 3 2.: I 3-4 5 I . 001 

I 

L1 151-322-01 c 24 --- . 05 50 60 5 b5 I .0003 

: 
I 

I ---·-
i .. %11 • •• TTPE OF CASE . 0083 

A. HER~ SRAL FAILUill!: RATI! SOURCES (F()ft COLUIOI< 1M) 

D. VAC. IMP. 
CALCVLATltD MTBF RRS TOTAL FAILURI! RArE ~/1000 RRS 

C. EIICAP. A. ~!;;i!!~ 211 A .. 
D. OPBif c. D. 

,.q¥00119~ 

BxA 321A 
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PROJECT:.-::--__,l~.!!..M~S5!-.--
ASSEMBLY: Emis.,!!ion Control 

Jf MAX. TBNP"'C 

" " TYi'B If 
CIII'J' DI!SIGNA1'i011, u ~ A 

l c c 
~ a u : : Sl'll snGCONutJ(:'l'OII, A B e A H 

POLAtmY c I T T C A ll 
l'IO. T • u a T .. 

u If A D l 
T .L I& .·a . • 0 

• TA eT.JII . I • • •'l'c • 

·It 151-347 LEr 63 

MCT-1 DET Mon 60 100 

# 151-347 LEI 63 

MCT-1 DET Mon />0 100 

·.;i3 bl-.34'1 LED 63 

MCT-1 DET ~on 60 100 

•• 4 151-347 LEll 60 100 '63:. 

MCT-1 SENS f.ron. 60 

zs 60 100 63 

Z6 60 100 63 

151-347 LED 
Z7 MCT-1 SEN§ Man 60 100 63 

zs See Addendum ~hee sPa e - ---

Z9 See Addendum hee Is Pa e - ---.. 
PAILURB l!ATW OO<laClr 00... Coloou,QI 

A ATM 605 A c ., D 

,.._ 
BS-32IA 

PARTS APPLICATION ANALYSIS 
.,o< 

1~E~IC0NDUCTORS) 

2, 2. 1 APPENDlX B 
SUB 4SSJtMBLY: Mother Board 

AVG l'M! ~IITIO!r iJ.1 ~I!Arnl' tWm.ror.t ~en 1100DIIl'1Y 

tlATr.>AT VCI!IO vca vczo YCII p 0 

:1$"'1: ... = ... 
A A A " ~~ 

.. :. a A a • ll A 
A c l\1 c c c §: 

A c A c: • c: 
!II c T B T A T T T T T T T 
B A U I u 8 u • v • v • u 
I I A ll A 8 A M D A D A D A .. .. L .. : 1r L If L 'L = i1 T 

~ y v, .. y r .. v 
y y 

7 'I I oTA ,. rc .. ; lu .. 
zo~ zooJ 911 91 G_!_:_±_~l 30 

. 20~ 2ool 91j 911 ,o }J--.:.L 30 
·-· ----- ·-----· __ , __ .,_ 

zo~ zoo! 91j 91 J 1 ~. 1(< ·If 30 

20( 200 91 91 <2 I< • 1 < .l 30 

200 200 91 91 2 • 1 <.1 30 
: 

zoo zoo 91 91 z . l <. 1 30 

zoo zoo 91 91 z <. 1 <. 1 30 

--

--

w ~I· !IO'fB, lt"'_""' __ ..,.tt_ ... _ ... ~tl>e-lladt. 

ATM 966 

Page IO~ 

Rev. B 

of~ 

DATE: 9 March 1972 

SCHEMATIC N0! . ....;;;.;15;;..:1'--..;;.;55._,~....._ __ _ 

lfi:J!IallWill't.I\'YWI!:<'IR.1' 

~ Plil p F PART ~3 ~~ 4l'BCIAI. 0 AU I A 
~ . ~- lMOI ~ I I. 

~~ T U TOTAL 
Afl>u· L.T A N l'AiLIImt 
CA71011 -. c I I. I. T ru\"1'8 

(-) • a • 

~"' ~ 
A L 

~ !t.'!mlill:l) T 1 -8 ll 
ll1'IS) a r .. .. : .... .. ,_ 

: 
lA . 0018 
I 

ft . 0018 

------·~------,-·+ .. --
• 0018 

i 

. 0018' 

• 0018 

. 0018 

I . 0018 
i 

I 
i 

i 
. 0126 

TOTAL FAlLURil RAT& I!We911R3 • 
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BS-322 

PROJECT: LMS 
ASSEMBLY:Emission 

Control 

DEVICE TYPE 

CAPACITORS 

RESISTO;R.S 

DIODES 

TRANSISTORS 

RELAYS 

TRANSFORMERS 

CONNECTORS· 

COILS 8t CHOKES 

PARTS APPLICATION ANALYSIS 
SUMMARY 

2. 2. 2. Appendix B 

SU:B ASSEMBLY: EC-1 ..;;;;;;..,;;--..,;;;. __ 
r~1 

TOTAL NO, TOTAL 
USED FAILURE RATE 

2 • 00034 

11 • 00027 

5 • 00289 

5 • 00842 

Page1..£2_ of 199 

ATM966 Rev. B 

DATE: '9 March 7 2 
SCHEMATIC N0:151-552 

COMMENTS 

TOTAL ASSEMBLY F AlLURE RATE • 0119 2 

6 

%/1000 HOURS 

MEAN-TIME-TO-FAILURE~ 4 xlO HOURS 

MISSION SUCCESS PROBABILITY---· ..;...99.;..7...;9 _______ _ 
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ATM 966·] l<.ev. B 

PAQTS AfPLICATION ANALYSIS Page ...J!.lL of_122 

CA]?ACITORS 

PROJECT: ___ L~MS~--------
2. 2. 2 APPENDIX B 

ASSEMBLY: Emission Control SUBASSEMBLY: E_c_-l __ M_o_d_u_le ________ _ 
DATE: 9 March 1972 

SCHEMATIC NO: 151-552 

. jl' ~· £'l ~j~/ ["~' ~" j; La I §-., t. " '1. , !I> '# ~ ~ ~., ~ lh' tlt zy 
1
1 ,,1,-Jt, i'//t~~~ 1! ~~ ~il 1~/t.~ ~i' ! 

'H /<f' ll~l~ 0 7 ~ " ~ ... , ~~~:t l ~~ 'I ... ~I I ~ (! '!i 
I . . ' 

Module 1 
I :A I 
I I 

'f tbo I' I 
C1 CSR13G105K - 2836 1.0 50 131 • 26 60 • 0171!\A I • 01 • 000172 

C2 CSR13G105K 2836 1. 0 50 u: • 26 1p0 60 .Ol7~A I • 01 • 000172 
I 
I 

: 

-

I 
I 

I 
I 

I 

I 

I 
I 
I 
I I 

I I 
I I 
I I 

I J 
zo :n 21 

FAIWlUIIIATS SOURCES (root COWNlf 114) CAI£UIAT£D HTB1' - "lOTAL I'AIWM !!ATtr 1. '1000 HRS 

I 
A AIM 6Q:l A D 

c D 

BS-3ZlA 



~ 
(1) 

"' .... 
"' ... 
0 ... 
~ 

PARTS APPLICATION ANALYSIS 

RESISTORS 

2. 2. 2 APPENDIX B 
P R OJECT:._--~.&Lll!MS~i:l-__ _ 
ASSEMBLY: Emission Control SUB ASSEMBLY: EC-I Module 1 

!:,. . I '!: I "'" ~i~ /& ~,:, ~I J.l: . { 7· 1/il'L'~f#/' II/ . ~y If¥ !f'flltJ ~/! !l 1/f 
RI RCR07GlOZJS 39008 IK 250 *IOO .4 *SO 60 

-
R2 RCR07GI02JS 39008 1K 250 *100 .4 *50 60 

R3 RCR07G103JS 39008 10K 250 17 • I *SO 60 

R4 RCR07Gl03JS 39008 IOK 250 17 • I *50 60 

RS RCR07G682JS 39008 6.8K 250 5 • I *• 60 

R6 RCR07Gl83JS 39008 18K 250 11.5 • I ** 60 
···-·---- ~~--~--------------~---~ 

R7 RCR07G4 73JS 39008 47K 250 I • I *" 60 

R8 RCR07Gl83JS 39008 18K 250 11.5 .1 *" 60 

R9 RCR07G682JS 39008 6,8K 250 5 • 1 *" 60 

RIO RCR07G103JS 39008 10K 250 17 • 1 ** 60 

Rll RCR07Gl03JS 39008 lOK 250 17 • 1 ** 60 

. 

18 :10 

FAILUM RATB 8()URCitS (FOR COLUMN #It} 

A AIM 605 A 
c 

- --- -· -

BS-3ZlA 

B CALCULATED MTBP 

D 

---~-·-· 

* Only one operating at given time 
** Only during command initiation 

-· 

. J 
ATM9%A l Rev, a·· 
Page.....l..U.._ of...,Cl2_ 

DATE: 9 Marsh 1912 
SCHEMATIC NO: 151-552 

/i r;· ~-~b." ~I' I~ ll ~ ~~ Til' ; :!f u I;.~, ~ "' ~ ,!.. ~~ ~~ ... ~ 
l!t I ~~~ 'l~ 'll I! .,, , .. , , 
.L I 

036~ A 1
• 001 • 000036~ 

036~ 1• 001 • 000036' 
I 

022, 
I 
.. 001 • 000022 

022: • 
I• 001 • 000022 

022: :. OOI • 000022 

022 1 ;. OOI • 000022 I __ .!_-
f-· I 

022 I• 001 • 000022 

022 :. 001 • 000022 

022 
I 
1• 001 • 000022 

022 :. 001 .000022 

022 .. • .. I' 001 .000022 
" 0: I 

I 

I . 

I 
I 

I 
I 
I 

I 
I 

I 
I 

I 
I 

21 

HilS TOTAL FAILURE RAT!r t 000271 (\/1000 HilS 

------ -
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PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

PROJECT: LMS 2, 2, 2 APPENDIX B 

ASSEMBLY: Emission Control SUB ASSEMBLY: EC-1 Module 1 

ATM 966 

Page .ill. 
Rev, B 

of---l.U. 

DATE: 9 March 1972 

SCHEMATIC NO: 151-552 

.. MAX.TnQ>'C AYGPWR~.., ~"":;;, -~m~.w-. lll!CDaPW A ~ RI!LIAett.TrY USB CNl.Y 
A llATtlDAT Vcoo VCB vcxo vca TYN " p :! llAIG!fATIO!I, ~ A 

3 c c CXT u IS'C I! .A r R U T'A A A A A ,..I! • R .,.1. SYJI ~ 
. c 

A If u a A ~~ A ·c A C A C A II T C M c e c 'I' c A II Ill e 'I' T 'I' 'I' 'I' 'I' I'OLIIIUTJ c j : T B T A 'I' ISO. 
T II T L D A V I ~ ~a • u • u • u v s u D A p A D A u ; L D I 

:& I 8 A II A 8 A L L L • 0 : . L If L L 

~· ~ • • '~'A ,'I"., .. T 
.. Tc_ ~ v v v v v I • • • •Tc • 'I' • • '~'A • • II r~ .. 

pl S2N2222A T1 60 175 60 50( L&v 383 ·~ *4 I . 1 I . 1 I 60 I 130 

p2 S2N2222A T1 60 175 60 soc L&v 383 I 11.38wl *4 I . 1 I • 1 I 6o t 130 

--~:~~~- ·:o:l6o . 

. . - --"- -·-~,~-

PNP 

~3 S2N2907A 40( 1800 32o(l440I**I4 • II • 1 I 60 I l6o 

ln4 S2N2907A 
M 
Tl 60 200 60 4or 18001 320IJ.440I**1<1 • 11 . 1 I 6o I l6o 

I M Q5 S2N2907A I T 1 60 200 60 40 • II • 1 I 60 I 160 

CR1 S1N914 T1 60 175 60 25 I I I I I I I 175 

CR2 SIN914 T1 60 175 60 191 191 1 75 

CR3 S1N914 TI 60 175 60 191 191 1 75 

CR41 151-364-01 
CRS 1N4942 60 175 60 75~ nojnoj 1 1 I I I I I j200 

• F~WU ilATlr liWftCll (t!oe eor.....,l!l) 
A ATM-b05 c ______ _ .. . t· 

MOTS: a fa~ the tnMiei:!it rwd. prak power doea Mt eaeecllbrt sate Umtt. 
B .. D 

..... *When (I) operates (2) is off and vise-versa 

~~' Only applies when commanding change of filaments BS-321A 

CTI\CVIT rsART ¥~ 9 F llf~~T C 
IOCTION l!l'SCIAL 0 A U I A 0 0 

twor RON~ U ILifiTu TOTAL 

Aii'PU• !Uif'l' BaiQI R L. T L A If' FAIL!J'all 
CA710!1 ~~ 1 ~ R ~ L L T RATB 

I ALNI>£il{!!{10!lii!!JIIII 
(!looTilGOO 

VI 1 I •• mllll 
bt..____ __ D II ____!; a a • In 

I 

.0661 lAI I I 1.00121 
I 

.o66i ! I• 1 1 I.OOI21 

' 
' l;;;ll t I I. 002 

ffi I I L"' 
~ 
:I • I I I I I 

• 002 

• 00063 

i II II r ::::: 
-+ 
"' 0 

~ i I I I 2 I. 00 1 

TOTAL FAILU!Uf RATII • O 1131 1/!GGG !fitS. 



ES-322 

PROJECT: LMS 
ASSEMBLy·-: """Err-m~i~""'s-sor-ion 

Control 

DEVICE TYPE 

CAPACITORS 

RESISTORS 

DIODES 

TRANSISTORS 
~· 

RRM¥1 
Microcircuit 

TRANSFORMERS 

CONNECTORS 

COILS &t CHOKES 

PARTS APPLICATION ANALYSIS 
SUMMARY 

2. 2. 3 APPENDIX B 

SUB ASSEMBLY: EC- 2 

TOTAL NO, TOTAL 
USED FAILURE RATE 

9 . 00021 

8 . 00061 

7 . 01117 

2 . 00340 

Page 1..!] of 1 9 9 

ATM 966R ev. 

DATE: 9 March 1972 

SCHEMA TIC NO: ----

COMMENTS 

TOTAL ASSEMBLY FAILURE RATE . 01539 %/1000 HOURS 
.. ., .'· " 

MEAN-TIME-TO-FAILUR!b6. 498x10
6 HOURS 

MISSION SUCCESS PROBABILITY . 9974 
-------------------------------
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PARTS A9PLICATION ANALYSIS 

1 

PRO.JECT:.-...~;r...,MS~---
ASSE.MBLY: Emission Control 

CAPACITORS 

2. 2. 3 APPJ!;NDIX B 

SUBASSEMBLY: EC-2 Module 2 

(}~v 'lc,",! I ~'!.. / ~~ '# / ~ '/:''-' ~~ ~7 ~· L' ~~~ lilj WI" "~· 'it!" " i'./1 (l~,.#j/ J/;lf/ .. lf "i"l I ~ f-s-7J-7e~ .: ? 
t" 

Module Z I 

~~~~~3/K I 
too Cl CSJU3Gl05K 1 .. 0 10 50 113 I 26 60 

I 
1M 60 C2 CKRI2BX470K -0307 47p 10 100 131 .13 

C3 CKR12BX220K -0303 22e_ 10 100 13: • 13 wo 60 

IO: 
' 

C4 CKR12BXI03K -0346 • 01 IO 100 • I 100 60 

cs CKR13BX104K -0153 • 1 10 100 6. ~ • 1 100 60 

("_(, rr<t>! ~BX!i14K -0153 1 10 100 
I 

l l • 1 lllO 60 
I 

]:pO 60 C7 CKR12BX220K -0303 22p 10 100 131 .13 

CB CKR12BX470K -0307 47p 10 100 13: .13 r.oo 60 
I 

C9 M39014105- -0346 • OI 10 100 10 I I 100 f>O 
I 
I 

I 
I 

I 
I 
I 

I 

I 
I 
I 
I 

I 

I 
I 
I 
I 
I 

l!8 :n 

FAILI!ftB RATB SOUftCliS (POft COLUIIIR 1141 CALf:ULATBD 11TBP 
A ATM 605 A II 

c D 

BS-321A 

--·---------- --- -~--~ 

§/I 
If? 

" 

\ 

AitM 96$ l 
Page~of 199 

DAtt: 9 March 1972 
SCHEMATIC NO: 1-s!.:sSz 

.d 

J·~· ~ .. z.· L" 'L. I I~ /! g 

~~A ~1/ lij.RI;_IJ,} I ~: ... , ,...., ~ ~'l ~ 
Jl , ~ i1 .. 

.'1 
1 I 
I I 

I I 
0178 I , 01 • 000172 

I 
0051 : • 01 • 00005 

oos: I 
1 • OI .00005 

oos: . : • 01 • 00005 

oos: ~ • 01 • 00005 

I I 
C03a I • 01 • 00005 

oos: I 
1 • 01 .00005 

oos 1 
: . 01 • 00005 

.on.; 
I 
I • OI .00005 
I 

... I 

I 
I 

I I 
21 - TOTAL FAILURE RATB • QQQ 21 J '1000 HRS 

-



!%1 
(1> 

Cll ... 
Ill ... 
0 ... 
.!!!. 

PARTS APPLICATION ANALYSIS 

RESISTORS 

2. 2. 3 APPENDIX B 

PROJECT:. _ __,L...;;M..,s..__ __ _ 
ASSEMBLY: Emission Control SUB ASSEMBLY: Module 2 

.t\T~&&fF!. I, 8 

Page u',; of 1')~ 

DATE: 9 March 1972 
SCHEMATIC NO~ 151-552 ·-

1 'a~~ /' l!J.'l k~hikiil jj' Cl" ~li l!'7." 

ll!; '1¥ 1
1 ~~;;~~~~ltl;~ llr' A!fit I) .:Z~~:~I$¥' 

Rl RCR07GXXXJS 39008 * 5 250 1 • 1 lOll 60 • 022: A 
1 

• 00 • 000022 
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PROJECT: LMS 
ASSEMBLY: Emission 

Control 

DEVICE TYPE 

CAPACITORS 

RESISTORS 

DIODES 

TRANSISTORS 

RELAYS 

TRANSFORMERS 

CONNECTORS 

COILS 8t CHOKES 

PARTS APPLICATION ANALYSIS 
SUMMARY 

2. 2. 4 Appendix B 

SU:B ASSEMBLY: EC-3 

TOTAL NO. TOTAL 
USED FAILURE RATE 

5 • 00104 

14 • 007 

ATM 966 Rev. B 

DATE:9 March 72 
SCHEMATIC N0:151-552 

COMMENTS 

TOTAL ASSEMBLY FAILURE RATE • 00804 

MEAN-TIME-TO-FAILURE 12.4 x 106 HOURS 
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PROJECT: LMS 

PARTS APPLICATION ANALYSIS 
SUMMARY 

2. 3. 1 APPENDIX B 

ASSEMBLY:PreAmp/DiscSUB ASSEMBLY: Ca.l-Osc 

~One per system) 

Page g!_ of l 99 

ATM 96f.. 

Rev. B 
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SCHEMA TIC NO: ill-J>f>_Q__ 

t -----

~-
~ 

TOTAL NO, TOTAL 
DEVICE TYPE USED FAILUR.E RATE 

CAPACITORS 4 . 000200 

RESISTORS 6 • 000132 
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2.3.1 APPENDIX B 
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PARTS APPLICATION ANALYSIS 
SUMMARY 

Page ~ of 1 'J9 

ATM 966 

Rev. B 

PROJECT: LMS 2 · 3 · 2 Appe>ndixB DATE: 10FP.bl971 
ASSEMBLY: PreAmp/DiscSUB ASSEMBLY: Pre Amp/Disc# }SCHEMATIC NO: 151-660 

I _._..., '·-·• 

(3 US(~d per system) 

TOTAL NO, TOTAL 
DEVICE TYPE USED FAILURE RATE 

CAPACITORS lO .000908 

RESISTORS 34 .001337 

DIODES 3 . 002760 

TRANSISTORS 6 . 010115 

MICROCIRCUITS 2 . 002700 

TRANSFORMERS 

CONNECTORS 

COILS It CHOKES 

TOTAL·ASSEMBLY FAILURE RATE . 017820 

MEAN-TIME-TO-FAILURE 5. 6 x 106 HOURS 

%/1 000 HOURS 

MISSION SUCCESS PROBABILITY · 996883 
------------------------------------

--- ... 

COMMENTS 

--

·-··· 

' .. 
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CAPACITORS 

PROJECT:. ___ ~~·~·~~------
2. 3. Z Appendix B 

SUBASSEMBLY: Pre-Amp/DiacriminAtor -M 703 fl 
DATE: J,.O F~br~ary 1971 

SCHEMATIC NO: .::!~S::..!I~-~66:;;:0:..,._ __ 

I 

~/ ~ L' h' ~. ·e h:;{~/ £~ ~ ~" ~;· ~" .:-,.. I. ,. 'I I "" 'I !II 'R ,. . ~t/ M' 'l, ~~ ~ t ~· 

~ tJI I /ltl/• ~~ l!_lff~{l; fi; ~lll/ f,1!t? 7 ~., 'l,;f:t {j 1 " ~1 ~ ~ /11/l:t/i'O I ~ I I " CJ ;f"' 
.I 

Cl ECY101ROC5 MSFC.WO.A 1 pf s 500 5: 1 <. 1 
I 

: .0} 100 60 .0004A . . 000004 
J I J 

C2. ..1)~ 10 ·3q014 .1 10 zoo .6k < l 100 60 .0051 I .0 . 00005 

. l : o; 
I I 

..._9_ ECY1013ROCS MSFC400A 3. 0 p£ 5. 500 < l 100 bO trrl41 I n .000004 
I I I 

C4 t¥Jtot,BX1!)4K.O 3 10 39014 . l 10 100 1.7t<. .I \00 60 
---·~-··-

.OOSI I • 01 .00005 

' 60 
I J 

cs ~-~.Qo!~<BIO 1<1014 1 "10 100 6 t< .1 < .1 100 .0051" I .01 .00005 
I I I 

C6 r~6BX104K-0310 39014 • 1 10 100 3 t< . <.I 100 60 .OO'>t I .01 .0000:> 
I I t 

("7 b\RC&BX!04K-0310 39014 . 1 10 100 Ot< .1 ,... .I 100 60 00"' ' .0 00005 
I 

. ooS: 
I 

ca Lr'Kfl05.BX47JK-Ol93 39014 470p( 10 lOO -t 11 . 5 <. • I 100 60 I 01 . 00005 
I I 

C9 ~KR06BX!04<-03JO 39014 . 1 10 100 4.')!<_.J < .1 100 bO .oos. 01 0000~ 
I I 

CIO CKR06BXliJ4K-03!0 39014 . 1 10 100 4. <}< .] <. J 100 60 '0051 . OJ '00005 
I I 

C I I rKROb.BX104K-03 JO 39014 . l 10 ]00 . 4 ,< .1 <. 1 100 60 . 0051 . .OJ 00005 
I 

~ ' I 
I 
I 

I 

I 
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I 
I 
I . 
t 
I 
I I 

l I I 
f I 
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II u 
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CAPACITORS 

PROJECT::~~LMS~--~---
ASSEMBLY: fre Amp(Dtccrtminator 

2. l. 2 Appendix B 

SUBASSEMBLY: Pr• Arnp/Diocrlminato~- 703 fl 
DATE: 10 FebruarLtF l 
SCHEMA TIC NO:._:I:.,::5~1-::.:::6:,::.60::.,_ __ _ 

· jl' ~ l' k' ~ Ji· ·e ~~· ~'U 114 I I M l7 jj' ~It 
I ;I 

'L I I. I~ J' !. • 
; It! t~ J1)l(f/~!if~ '1. ~ " ,.;.11 " .., ~ 

f~ '?i_~'l.'i' ~.l fill"'~~; rt: .. , '~'l•ti ~ .,~ ~~ ., 
Jl I 'i f1 'i 

I . I 

~9014/02 ' I . I 
Cl2 .I<RC6IW03K-0298 .01 10 100 5 I <.I 100 60 .OOStA 1. OJ .00005 

I I I 

en f'!<RI1>BX10oa<-03l0 ~901~/0Z • l )0 100 6 I <.I 100 60 . 0051 I. OJ .00005 

39014/0Z JZ: 
I I 

Cl4 i-}<:R lt>11Xl04K~3 10 • 1 10. ;100 . 12 100 60 . 0051 . ' . 0 l .noon:; 
- I I • c 15 t~Bl<l04K-0310 19014/0Z l lQ 100 .121 • IZ 100 60 ,!l.Q;i+t ' 01 00/lllG 

!31!0 ',-tiP Z 17 : 
I 

~!L ~Q.fill2904K ..01! 0 ] lO 100 <.1 100 60 . 0051 I. Ol 00005 

~9014/01 
I I • Cl7 KRa>BXlll K.-0310 * 10 zoo 5 ' <.I 100 60 .0051 1.01 . oooo:. 

5 ' 
I I 

1":18 .n'\}0 3<JOt4iul l 10 izoo < l lCO ib.ll • nn:;o I . j} l OOO<l; 
I I 

Cl9 l-I<OOSBXl51K-0302 39014/01 1501 10 100 5 <.1 100 60 .oos. c I .OJ ~OilOOi 
I 

czo i-KR06BX K- 39014j02 * 10 zoo 5 • 1 100 bO .005 .01 .00005 

1: .. 

I·· I --I 

• i I 

• 
I i 
I i 
I 

~ 

l I 

f' *select in Test 21 2J ! 
FA!WiU llATI ~lllllJ'(Il!l t:oWUII U4t ~Ta!loi'I'IIP - "i'OTAI.PA!wmfi!AY'I . 00()4:; -' !000 MRS ~ 
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RESISTORS 
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I ~M.tll..'-. Ulll ~!llllll!tWlUi! 
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2.3.2 APPENDIX B 

r r• 1 

'··. . ·i· jl ,. 
' I I ,. !I£"::>. ~ ••• 
i' v ·; ;· ~·~·l l.~.f(' ~It( 'Jfj. c! jlj~} llf~f~y.z 1/;/i . If 
~ RCR07G82ZJS 39008 a. 2I< 5 250 < ) ~ .) 100 60 --I 

55'181 51.,1 I 100 <1 ::...:l_ 100 60 'R2 RNR55C51RIF"S 
r~- . 1-· 

~~ RCR07GIOIJS ; 3'9008 i 100: 5 .250 I <. 1 · 100 60 . 
IR4 ! I 

I. 8~ 
I 

< 1 . t I RCR07Gl8ZJS __ )9()08 I 5 250 !Of) I 60 
r"----~ -~,- .. , ,_.,~... . 

L!J2t < I ~. 1' 100' 60 ! E· , ..... JtNR 5 5£!.§..ll~ 5511~2 . 1 100 I 

551~-~ 
---

60 I 
-7--t RNR55C3572F~ 15.7K l ~ <I,<.~ 100 I ________ .., 

-~ -- .. I 
~£.,liQ}G!E.~ ·.39008 ; • sl 250 i < 1' i<. I' R7 1 !00• 100 I 60 ------;- ~------ 6.4J. : +- • . 

100! ~jiSZ I < 11 • lt ~.LJ. .....£tNR.~Ufi 1 120: 60 

' -~ R07 G27 ZJ~_J_ I f·~ "'-'~ 
I 

< ll <. 1! R9 · 2.222~---+ 250! HlO 60 
,.:;.:.~---- --r ~'--: ---·t I 

'3'!008 : 2.7~ zsol Ll.!2...:, ..:_13.<;:_~2££? 2 ·!.? ' s < 1: <. j! 100 60 . .,.. 
no! - ' 

60j Rn RCR07G27!JS · 39008 s 2so1 <1 [<.1 100 -.,..... ....... _______ ---
RI2 · RCR07047l JS 39008 470 .9 250 < 1 <. 1 100 60' 
~- ·-~~-----·--- 1---·-~ ---
~---I-·RCR07Si.12l~.- 39008 l_~ 5 250 < I • 1 100 60 ·---
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Jl! .. _s- RCR07G JS 39008 * 5 250 < l < .1 100 60 --·------ r----'----- r--

__ ..:;,._ --
,S..L(>_ ....Jl£.B07_G3~ J~- r--l'iQQJL 3.3K ? 250 < 1 <. 1 !00 60 

~J3:l7__ RC~~G39~~~-. 3900~- 3.9K 5 250 < 1 f< . I 100 60 
r-·-. -

R !8 RCR07G392JS 39008 3.9K 5 250 2 ~. 1 100 60 
lt • ··--· ----------~ ' . ' 21) --
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PARTS APPLICATION ANALYSIS 

R£SISTOR8 

Z.3.2 APPENDIX B 

PROJECT! LMS 
ASSEMBLY : Pre Amp/Disc SUB ASSEMBLY: _Pr~-Amp/Diec: -101_., 

I ll • k'll' l £:'~· ·If' I : .. ·~ . ~l t2. It~ ~t/ . §. II/ ~~y /JA lff/f!i If~ .. 1/f ~~ I 
Rl9 RCR07G470JS 39008 47 5 250 l I 100 60 

R20 RCR7Gl80JS 39008 18 5 250 < 1 . 1 100 • 60 
~ 

' RZl RCR07GZZJS 39008 lz,ZK 5 250 4. l . 1 100 60 \ 
'• 

R22 RCR07G1ZZJS 39008 1.2K 5 250 < 1 . l 100 60 
" 

R23 RCR0768JJS 39008 MO 5 zso 4.8 . 1 100 60 

R24 RCR07G10ZJS 39008 }.0}' 5 250 .OH . 1 100 60 

R25 RCR070470JS 39008 4.7 s 250 < .1 . 1 tao 60 • 
R2b RCR07G33ZJS 39008 IJ.3K 5 250 9 • 1 100 60 

R27 RCR07G332JS 39008 13.3 K 5 250 9 • J 100 60 

R28 RCR07G JS. 39008 • 5 250 1 .I 100 60 

R29 RCR07G511JS 39008 510 5 250 l k. 1 1100 60 

R30 RCRZ.OG102JS 39008 lK 5 250 36 15 100 60 

R3l RCR07G8llJS 39008 820 5 250 < 1 I' . 1 100 60 

R3Z RCR070470JS 39008 47 5 lSO <. 1 -) 100 60 

R33 RCR070472JS 39008 -t.7K 5 250 5 . 1 100 60 

R34 RCR07GlOlJS 39008 100 5 zso < 1 . 1 100 60 

IS 20 

l! AII.Ulll!: M Tit SOOIICI!:S (POO COWIOf 1141 

~-. CALCilt.A Tl!D W'l'D 
e D 

BS-nlA 

_..,...~ 

_ .. ,~, ,.') 

Rev. B 
ATM966 

Pagel~of...!2!,_· 

DATE: 10 February 1971 
SCHEMATIC NO:~~ 

jJ; v;· 'li f(J' ~,, . 
'~ ~~ ,t ¥' ,', ll f; .// riA~ ~~ .. ~ .. t! 'I~~ I ~'I 1 .. 1 ~., 'll ., 

t1 .' . I t1 <1 
f 1

. 001 . 0221 A .oooozz 
I 

.0221 . ' •. 001 . 000022 
I I 

. 0221 I 001 7.9!.Q91L 
I • 

0221 I. 001 . 000022 
I I 

. 022! I. 00} . 000022 
I I 

on, I. 001 . 000022 
; I I 

. 02.! I Q 1.001 000022 
I 

~ 
I 

. 022 I I. 001 000022 

·- I 
. 022 I '· 001 OOil.QlL 

I l<i I 
. 022 I I. 001 oooozz 

I 
~ • 

.02.2.1 '· 00\ . 0000?7 
I "' I 

OU.I I, 00\ onnn?Jo 
I I 

· 02.2 I •· 001 000022 
I I 

022' I. 001 000022 
I I 

022 I 1.001 000022 
I I 

OZZ I I. 001 000022 
I I 
I 1 

I I 
I 

11 

- TOTAL l'AR.UlllliiATJ. 0003 57 ~!000 IIIU 
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PARTS APPLlCATION ANALYSIS 

PROJECT: LM3 
ASSEMBLY::.-[I!jjPr~e-A_m_p_/~Dl'?'e-c-:riminator 

(SEMICONDUCTOR.!} 

Z.). Z APPENDIX B 

SUB ASSEMBLY :~~~mp/Q!ecrf.mtnator 
I II .. ' IIWl. Tlnn' -.: A9UnrS-'I'!lDill...., _.RATIO IWliDWail'I'OI.- --a • IIA"'IrDAT -"Cllo \Oca Ycm ~ca YYM • p ~ - -~ • ~· • ~! 111-.: ... .. 

I' • • A A a • If -~ 
• A • • a .. -- ~- &.. . ·.! }: ~: A c !Ill~ c c A- ~ • • lr ~ 

C- • c y g T A ., ,. ,, 
" 

,. .,.. ,.. 
1110. -..any. , ~ .. . , .. a A • r a • • • v • • • • ~ t I D A D A D A • D I 

IIIOT • • A g A g A .. .. .. • 0 : . L II L L ~::: -• • 'PA ,'P,• • 'PAT II Tc ., , y 
1 .. ., 

., ., I I I g ·'Pc ' , . ~ II • • ,. ~ 
,_ 

Ncb . 
Q1 151-355 

TX 2N 38Z3 Tl 0 175 65 300 - ~20 -- 9.0 <.J <. J 30 7 30 s 

QZ NPN 
SZNZZZZA Tl 0 175 60 500 L8w 83 L31l 1.8 <.1 <.1 60 9 30 10 

Q3 PNP MO • 
SZNZ907A ; Tl 0 zoo 64 400 1.8w 20 1.44 9.7 <.1 <.} ~0. 5 60 6 

Q4 NPN 
SZN2Z22A Tl pO 175 60 soo I.Sw 83 }.31! 5.2 <.1 <.1 !6o 3 30 4 

OS PNP MO pO zoo 63 400 L8w SZNZ'J07A TI 20 ).4< 6.5 <.1 <.) 60 10 60 11 

Q6 NPN MO 
~0 175 64 500 L8w SZNZZZZA TI )ZO ).~ 8.3 .09 .oz 60 10 60 11 

CRl S!N914 Tl "0 175 60 Z50 zso 191 19 0 <.) <.1 75 5 

CRZ SlN'Jl4 Tl "0 175 60 250 250 191 19 0 <.1 <.1 75 5 

CR3 I;tef. Diode 
SlN827 A M ~0 175 1Z 400 400 ~40 34C 36 <.1 <.) 

• I' A~ !IATB l!lliUDCII Gbo- lit .. • 
A ATM-6 5 A . c liOn: Dlii_CIIIr __ ,..a ______ l!oodl-. 

• D -BS-3ZlA 

'\ 

ATM 966 Rev. B 
'V Paso 132 of l99 ------

DATE: 10 February 1971 

7o3SCHEMATIC NO: 151-660 1 1 66fl 

lrO!tilli!UA!MtrnUfta&i.Y 

~t: • r 
:~ 

-.rr -- ~-.: L I A - • rt~ ~~ ~; 'WI'Af,. 
.anu- - :--:: r....._. 
CA~ I L L 1 M1W 
~ I • •• "t~ A L 

i. ~ 
T I f:: 

....__ 
•• -RII8J 

IlL r .. • "" , .. 
; 
tA 

.lH r .001565 

i ft. 
. 273 .08 I .00121 

I 
• 051 : • 00246 

.294 .08 !I • 00121 

I 
. 051 I . 00246 

I 

I 
.051 I . 00121 I! 

I 
.066 I . 00063 

l 
I 

!! ! j '00063" 

I l! 

j I 
I 

t .00!5 

'IOTAL fAtUJQ UTI! .0!2875 
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PRO.IECT:-.&LMS=-----
ASSEMSL Y: .flt~. Amolmscrk.P!m!2• 

M T MAX-TEMP~ 
A 

TYPE N y AA A J 
DESIGNATION u p CM AU CKT F E T B TN A SYM c U I E C 

NO. T A E OT 
u L N I 

~ T 0 
II N . ' . . . . . 

151-349 
Ql.3F7710 . 

21 Fair 60 125 
151-3 40 
SN 54121S-Ol 

22 TI T'IL 60 125 

.. 

.. 
PAI!.UMIIATI$011-ISooC:.O..... .. I 

... ~ c ·- 0 

B•A S79 

' 

PAll'S APPLICATION ANAL YSBI 
ATM 966 : Rev. B 

"* 133 ofl2!_ 

(MICROCIRCUITS) 

2. 3. 2 Appendix B 

SUS ASSEMBLY: ~J?!e Amp/Diacrfmlnator-J03it -··a."'"'' 1 .... , .... ...,~ ·-.-.- ......... "' ., 
VOlTAGES I~P\JTS OUTPUTS SPUD CLOCK . FOR RELIABILITY USE ONLY 

WIDTH CIACUIT ll 
AI OM A OM FAN 'l!.OF FAN L ~OF -~ . .,. .. ... rc cu I! A c IE I IN MAX OUT 0 M4JC ~ OR '"' I g AU oo TN RlC T RN I L Tu TOTAL ... IORV ,. A N'PU· I A 'r .... uc A I u A I o,. • 

CATION ~= : i A I ,, FAILURE AT Tit A Till I ... 
RATE '. L I l!U L EU N 1 ... I I Pl8 0 Dlot Dill 

G f 

'""' Nt<lllll-I ,- " N . . .. ~ .. .. ~ .. '" ., ttl ... . .. .. 
Difl ~ j 
Compar I J A 60 21 18 10 . 0012 I . 00!~ 

Mono-
··-·r--· 

~~~.le 
lA 

60 . 25 5 4.75 10 .0015!: .0015 

: I 
• I 

-~ 
I 
I 

~ 
I 
I 
I ... . I . . 
I I I : I 

i I 
I . I . 
I . ..: ... 

: I 

i I 
. 

I . . I 

! I 

..i l .. 
I<CTt ot-111At£0VOlTAGf r$0ET£A'Wft£0 IY. '! 

YMAI: • V!{!QS;I• ..S iVRAT£O tfA.C V~ 
TOTAL FAJLUA£ RATf . 0027 

'- !COQ HAS Yttat 4 Y~ J fYIK* YRA T£f) uwJ 
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PARTS APP&dCATION ANALYSIS 
SUMMARY 

2.3.3 APPENDIX B 

Page~ o£H9_ 

ATM966 

Rev. B 

PBOIECT: LMS DATE: 10 Feb. 1971 
ASSEMBLY: PreAmp/Diso9UB ASSEMBLY: Pre-AmefDisc SCHEMATIC NO: 151-66 . .> 

#2 
_1.:::. (3 used per system ) 

TOTAL NO, TOTAL 
Dl!J:VlCE TYPE USED FAILURE RATE 

CAPACITORS 20 .000908 

a.ESISTOR.S 34 • 001337 

DIODES 3 • 002760 

TR.ANSISTOR.S 6 • 010115 

' -~mr.UJ.Ts 2 0.02700 

TRANSFOR.MER.S I 
I 
~ 

CON'NECTOR.S 

COU..S It CHOKES 

TOTAL A.SSJ!!:MBLY FAILURE RATE • 017820 

MEAN-Tn4E~TO·FAILURE 5. 61 x 106 HOURS 

%/1000 HOURS 

MISSION SUCCESS PROBABILITY ......;;•...;.9..;..9.;..68;..,;8_3 _______ _ 

··-

COMMENTS 
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I 
I - -.... "1 

I 
--~ 

I 



,/''"''') 

-Q 
1 
n ... ... 
0 .. 
llt 

PARTS APPLICATION ANAL 'I'~ 

CAPACITORS 

2. 3. 3 APPENDIX B 

i 
,Rev • .L 

ATM t66! 
Paga..!U_of 122 ·--· 

SUBASSEMBLY: _rre-Amp/Dbc:rlmlnawr • 703 1,! 
DATE: 10 February 1971. 

SCHEMATIC NO: .!~1;~ 

, ~· /' L' ~ Jj ·e Z7Jf I ;I £"~ ·~"liZ. 
It; 7.:~1 I I;, I ~~Jjllt;~~t lii ~#, ij~Q~ll}, 

"1 1 f.s-~1~ 0 1 
~~, ~~iij #o:; ~~ l/ ,. 

Jl I t'J IIi 
I 

C1 1ECY101ROC5 MSFC400J 1 pf 5 500 5: 1 <.1 100 60 0004: A ~ 01 000004 

cz 1C.KROJ. 'RYIM11._ 10 39014 • 1 10 200 ~. 6:2,1 <.1 too 60 005: •• 01 
t 00005 

C3 ECYIO 1'\ JHV~II: 
MSFC400J 3,0p£ 5 500 .q5 <,1 100 60 00041 I, 01 000004 

I I 
C4 CKRC6BX_,,, -- 39014 • 1 10 100 11), "6.1 

I • 1 100 60 oos: 1,01 00005 
I 

C5 . lr,KRa-~_10 39014 • 1 10 100 ~_: 6. ~!_!_ 100 60 
oo;l I 01 00005 I r ---·- f--··-~· 

C6 !cKRC6BXlll4K~ 10 39014 • 1 10 100 3 :u <.1 100 60 oos 1 ~01 00005 
I 

C7 CKR _n~tc 
39014 • 1 10 100 o:6.1 <. 1 100 60 ocs: ~01 .00005 

C8 C KR ()<;ro(DW .mal. 39014 470pf 10 200 fl. 3: • 5 <. 1 100 60 • oo5' ~01 00005 
1----

I 

39014 • 1 10 • 9:r,.l 100 60 
I I 01 C9 CKRC6BXI04K-03IC 100 <,1 005j r 00005 

CIO .rvt> _n._H 39014 • 1 10 100 ~ 9:6.1 <.1 100 60 oos: ~01 00005 

10 ,4 ~1 100 60 
,. 

~01 ~~QKt> ·-· -·_n'\•n 39014 • 1 100 <. 1 005 0005 

• . I 

. 
I 
I 
I 

lilt ll1 22 

FA[I.!.IIiliii!A11'!1 ~a (1'011 !:Ot..lmU ,.. 
~'I'D- - 'I'OTAI. FAJW!llll ItA ft • 0 0 04 58 f. 'IG!IO mq L A A':[M-605A _Ill e D ___________ 

---·------------
BS-3ZlA 
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PROJECT:~LM--s ________ _ 
. ASSEMBLY:..PKe,Am;/Di!!£PmW!19L 

PARTS APPUCATION ANALYSJS 

CAPACITORS 
z. 3. 3 APPENDIX B 

------
f 

. ~.~;· $~ • L· L' /• h' ·e h~hf" 
/;Pf;f!i!hf(~f ~~~1'4 I 

Q;l 
C12 1CKR~mK-029~ 39014/0Z .01 10 100 5; <. 1 100 60 

ClJ lcKR .0)10 39014/02 .Ol 10 100 6' 
I 

<. 1 100 60 

C14 
lr.~ -0310 

39014/02 .1 10 100 12. • 12 100 60 
I 

C15 ~~~rug 39014/0Z ~~- 10 100 11.: .IZ 100 60 _____ ,_ 
~;~--"·-"- -·-·-

·--~·-
·-~---- -~---------·---

C16 <;KRa,mQ04K..03 I 0 390!4/0Z • 1 10 100 <.1 100 60 t 

~C~OiBXIZl.K-031( 39014/01 "' 10 zoo s' <,1 100 60 I 

cts 1c .n~1, 39014/0Z • 1 10 zoo 5: . <.1 100 60 I 

Cl9 f'"lCl'll .n'>.o~ 39014/01 !SOp 10 100 s' <.1 100 60 

czo ~J<'TU"'II.RY. K- 39014/01. • 10 zoo 5 ~I 100 60 

I 

! 
• * Select in Test 

aa 

....• "" 
~ 

Rev. B 
ATM 96/1 
Page ..!a... o(,J..~ 

DATE: 10 Feblluuy 1971 

SCHEMATIC NO: 

'L I I~ /! J."~ ~ .. 1: ~ .. ~tfA rffl/7/,1;*1. 
.oo5:A • ~· 01 .00005 

.oos: I, 01 .00005 
I 

• 0051 '· 01 • 00005 
I I 

• oos: • ,00005 r----r --·~01 
.oos, I 01 • oooos ,. 
.oos: :. 01 ..• 00005 

' 

.oos: :. 01 .00005 I 

• oos: :. 01 .00005 

.oos: '· 01 .00005 
I 
I 

. 

I 

u 

FAIWit!&ltA"Il\l ~ ~ ~ BJ4 ~,. &II11!P ·--- ?OrAL I'MW!II'IIIAR • 00045 

~~~-
)1CCOI!IlU 

t 
c __ 

D~·-· . --··· 
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PROJECT: MAS 

PARTS APPLXCATlON ANALY818 

RESISTORS 

2.3.Z APPENDIX B 

l 
AN 966. Rev. B 
Paae ..!!l.. of ...1.21.-

DATE: 10 FebrJa!r.x J27l . 
ASSEMBLY : PraAmoJD!J!J:...__ SUB ASSEMBLY:Pre-Amp_Lil!sc:ll'im!na~r-:JO!_IZ SCHEMATIC NO:~ ·---

'IQ/ '1¥11 '~~~li£;f!;fl'l/f ;.· r~ ,.. .. ~ ~-'I' I~ ~~ ~ ~~ ~~~ ~ ·~1ll f !J '). .. • ' ~~ ~t! ). ~~ /!•1 I. . I 'I 'I.~ ~i /! 1 I ~ ,, , .. ., ., 
I I 

Rl RCR07G82ZJS 39008 8. 21< 5 250 < 1 <. 1 100 60 .ozz' A I 001 .000022 

iRZ RNR55C51R1FS 5518Z ~I. 1 1 100 <1 <. 1 100 60 . 168 :. 001 . 000168 

R3 RCR07Gl01JS 39008 100 5 250 1 ~. 1 100' 60 . 022 :. 001 . 000022 
• 1. 8} ~- ~~g-~g!~-~:!~.- _!'TO~~ 5 250 < 1 . l !0{) 60 .022 •· 001 000022 

55182 l.8Zf 1 100 <1 !CO 60 . 168 
I 

R5 RNR55C1821FS .. 1· 001 .000168 

R6 RNR55C3 57ZFS 55182 ~7K 1 100 < 1 < .1 100 60 . 168 
I 
1· 001 .000168 
I 

R7 RCR07Gl01JS 39008 100 5 250 < 1 < .1 100 60 .022 '· 001 .000022 

R8 6.49} rc • 1 60 t: I 
RNR55C7491FS 55182 1 100 <1 100 . 168 I· 001 . 000168 

I< • 1 60 ~ 
I 

. oooozzl R9 RCR07G27ZJS · 39008 Z.7K 5 250 < 1 100 . 022 I· 001 

RIO RCR07G27ZJS 39008 2.7K 5 250 < 1 I< • 1 100 60 . 022 t= .. I 
• OOOOll' 1· 001 

Rll RCR07GZ71 JS 39008 270 5 250 < 1 I< • 1 100 60 .ozz ~ 
I 
1.001 .oooozz 

RlZ RCR070471JS 39008 470 5 250 <1 1<.1 100 60 .ozz 2 I 
t· 001 . oooozz 

Rl3 RCR07GI23JS 39008 IZK 5 250 < 1 • 1 100 60 
I 

. ozz 1. 001 . 000022 
I 

Rl4 RCR070471JS 39008 470 5 250> < 1 :< • 1 100 60 .022 I. 001 . 000022 . 
:.: • 1 

I 
R15 RCR07G JS 39008 • 5 250 <1 100 60 .022 •. 001 . 000022 

R16 39008 3.3K !c:. 1 
I 

RCR07G33JS 5 250 < 1 100 60 . 0221 I. 001 . Q0002Z 

R17 RCR07G39ZKS 39008 3.9K 5 250 < 1 io:. 1 60 
I 

100 . 0221 
I 
I· 001 . 000022 

Rl8 RCR07G392JS 39008 ;3.9K 5 250 2 I< . 1 100 60 . oz2 1 · I ,. 001 000022 
It 110 21 

l' Al.1.!JU !lA n !JOUl!Cll:ll {fOil cotmm tlfl 
~TM605A •------ CAU:Vl.AT1:0 M'ti3P mu TOTAl. l'A!I.I!U !IAT1J .000980 l/IOCO IIU 
c _ ___,_____ D 

~ ·-
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PROJECT: LMS , 

ASSEMBLY: PraAm1liD!Ac__ 

PARTS APPLICATION ANALYSIS 

RESISTORS 

2, 3, 3 APPENDIX B 

SUB ASSEMBLY: Pr~AmllLPls_e -_ _IPlLZ_ 

' (' ;· L'j' f' /~ ~~· 
I II! 'bY I;/! 'Afl.t~ill:'f If If 

R19 RCR07G470JS 39008 47 5 250 1 • 1 100 60 

R20 RC:R7C:tAOJS 39008 18 5 250 <I <. 1 100 60 

R21 
RCR07G2ZJS 

39008 2,21< 5 250 4.1 <,1 100 60 

RZZ RCR07Gt2ZJS 39008 1. 21! 5 250 <I <, 1 100 60 
... ,~--~--~ .. -·--., , .. -._-.--~ 

""'-~··-· 
R23 RCR07681JS 3'9008 680 5 250 4,8 <,1 100 60 

Rl4 
RCR07Gl0ZJS 

39008 1. Ol< 5 250 016 <. 1 100 60 

RZ5 RCR070470Js 39008 47 5 250 <,1 <,1 100 60 

R26 RCR07GH2JS 39008 3.31< 5 .250 9 <.1 100 60 

R27 RCR07G33ZJS 39008 3.31' 5 .250 9 <,1 100 60 

R28 RCR07G JS 39008 • 5 .250 1 <. l 100 60 

R29 RCR07G511JS 39008 510 5 .250 I <,1 100 60 

R30 RCRZOGlOZJS 39008 lK 5 .250 36 • 15 100 60 . 
R31 RCR07G821JS 39008 820 5 .250 <1 <.1 100 60 

R32 RCR070470JS 39008 47 5 .250 <.1 <.1 100 60 

R33 RCR07047ZJS 39008 4.n 5 .250 5 <:1 100 60 

R34 
RCR07G101JS 

39008 100 5 .zso <1 <.1 100 60 

~-a--1.--. 28 

II"AJW!iB llAT'if IIOU\'!Cli!l (rOll COWMII 914 

~IM-f!!l~.A 3 CAl.C'Dl.lll'l'm) lfiW 

c: ., 
J -

BS-3ZlA 
*Select in Test. 

ATM 966. Rev. B 
I 

Pagel38 of 199 --
DATE: 10 Fobi'Wlry 1971 

SCHEMATIC NO: 151-660 -

li r~ ~- r.·.~· ~I I!! :j l:/ tiA; ll!!t)/ jkVI ~ 'I t.,i 'li!jll /! 
~' .' J J 

022
1 

A !· 001 .000022 

022 !· 001 ,000022 

022 1,001 ,000022 • 
(l?l :. COl ,000021. 

022 :. 001 ,000022 

022 I 001 ,. ,000022 

022 I ,. 001 .000022 

022 ~ :. 001 • 000022 i 
I 

022 I· 001 • 000022 -
022: ' :. 001 .000022 

022 I 
I ;: ;.oo1 • 000022 

022 I 
I 2 :. 001 .000022 

022 I I 
.000022 I ,. 001 

022 I 
• I :. 001 .0000221 

.022: '· 001 . oooozz 1 

I 

, 022 I I, 001 ,000022 
I I 
I I 
I I 

I I 
I 

2l 

ella TO'fJ\L l'AILOU BAT11 • 000357 !V1COO IIlii 
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PARTS APPUCATXON ANALYSIS 

,i8!:!!!1CONDUCT9ll!} 

Rev. B 
ATM 966 i 

P~e ...,.,.,U1,_ of~ 

PROJECT: U4S 
ASSEMBLY::-:--IU.......;.~--.m-Rl-P-is_s._ < 

2, 3, 3 APPENDIX B 

SUB ASSEMBLY: 
DATE: 10 February 1911 

SCHEMATIC NO: 151-6660 

Cll'l' 

lml 

110. 

Ql 

TYft 
~!Vo"ll!lll, 

~ 
1'01.\!UYY 

Ncb 

151-355 

ill 
A 

• u • A 
c 

" u • • • • 

:::~ ~m~Qj H£.f.hpinatnr - jjl 

1IWI. niHP 'C AW M~'IWII ~ ~ M~ MAllDM!I 'IOI.TAOft -- 1'0R Rln.IA!I3UTVIII!il cm,y 

A IIA1'SDA'r p CO ~ Yea "CliO Yea CI'JIICUi7 PARY t:l1' l' lli ~ P 7 C 
~ C C o1 to 5f'lleiAL 0 A U I A 0 ~ II 11 u ., 11 aoc: A 11 A A ~~~ I' • A • A • A ~ ~l!cm ~ u 1 1. If 1 ., ~ 'l'!l'i'A&. 

<

'8 C A II V 8 A C 111 C C C !! c A C A C A C IIPPUo - !ml)l a lo. T ~ L A ! PAII.Uil8 
IT'PCAII N TIITA y J: lo 'f 'f 'f T T \' ~ IC II. 1.1 DATil 
8 8 8 T L 8 C V f 8 I a c !! 8 V 8 a 8 a {Dollmll 11 ll 1P ... .., 
8 A D I 1 A A II A B A ,. J: D A D A D A I ~ L r(ij' PBil ~---17 lo 0 1101' II ~ L If L L ~ jl L L L 1,_~ : ~ tocol"ft 

TA II eF07 8 T 'II ...... y 'I 'I 'I 'I y ~ ai!Ul 
• .. r, • "l'c ' ., • • .,A • e .. • • " • .. n Lt_ lit_ ·- .. • •• .. lit_ Ill_ l._ 

I 

300·- 2ZO "'-~ ~ ... o <.I I<. lt30 lf!.7 
lA 

~--J--....... -~_J} .. ! . ..f .... ; . ..l~--l-1 Joo•5n 1 J 0 1 1 l'X t.N :>i2.l 1 n lt.o ~ls_j c.s 
Q2 

Q3 

Q4 

QS 

NPN 
52N2222A 

PNP 
52N2907A 

NPN 
52N2222A 

PNP 
S2N2907A 

Q6 I NPN 
S2N2222A 

CRII S1N914 • 

CR2l S1N014 

Ref, Diode 
CR31 SINS27A 

TI 160 

MOI60 
Tl 

T1 160 

75 

00 

75 

60 I 500 II. 8vj383 11.3811. 8 <.II <.1160 

64 1400 ll.swl320 II. 419.7 I<. 11 <. 1160 

60 l5oo:H.&f383IJ,311J !5.2J<,t 1<.1160 

I 

~~ l6o Foo 1 63 I400 (1.s.vf32o Jt.-44~. 5 I ~.11 <.1160 

MOI6o ~75 164 I500J1.SNJ320 11.44 tJ.l I.09I.0216o 
L'f__I 

Ti l6o 1175 I 60 12501250 1191 1191 J> I <.11 <, 1 

TI 160 n75 I 60 125012501191 1191 I o I <.11 <.1 

M {60 !\75 172 140014001340 Mo IJ6 I <.11<.1 

9 0 

5 t>o 

) M 

10 r.o 

10 r.o 

10 

6 

4 

11 

11 

75 I 5 

751 5 

I 
• 273 ll .Ill! . l:":li' 

.051 I 
t 

-•-I 
• 294 I .081 

I 
.051 i 

.051 

- I 
• 0661 l 

__j_ 

I 
I 
I 

_j_ 
- I 
I I 

Ll 

00121 

00246 

00121 

00246 

00121 

00063 

00063 

0015 

• 
A ATM~rs..rn~~-Mt C---:----
lt ----~---<_:_ D--!'-----

.. • 
~ lii13-U.O~...t,..,..,_ ___ tllo_U..ll. • 012.875 10TA!.li'AIUII'lll1111ft 

~--..... ., 
BS-3ZlA 
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PROJECT: LMS 
ASSEMBLY: Pre Ampj}2tes;rtmlnator 

i 

i 
£ 

M MAX TI:Ml' 'C T ... 
TYPE N v AA A J 

DESIGNATION u , 
CM AU , I CKT T 8 TN 

SYM A Ul E C 
NO. c AlE DT T 

u L Ill I 
A T 0 E N . . . " . . . ' 

~ l 151-149 
Zl QL3F7710 Fair 60 125 

Z2 151-340 
{.{. SN 541215-0i TI TTL 60 125 

. 

.. Fl\IUIJ!ll! RATil!OU!Ia CS.O~ ... 

A ATM 605 A c 
a ,a 

8.JIA878 d 

!L 

POYS APPLICATION ANALYSIS 

(MICROCIRCVITS) 

2, 3. 3 APPENDIX B 

SUS ASSEMBLY: Pre AmpfDiecrim. - 701 (2 

VOt.TAGES· INf'IJTS OUTPUTs SPEED CLOCK 
WIDTH AJ OM A DM FAN %Of FAN L %Of cu E A c IE I IN MAX DUT 0 MAX ~ TN RX T AN ... IOftV A uc A I u AI ... .. 

AT l'M A TM o,., 
I 

L I IE U L IE U N . 0 DM oM 
G N . . .. .. .. .. ~ .. 

60 21 ts' 10 

60 s.zs 5 4.75 10 

. 

. . 
~ IWIAT10VOI.T-ISO<Tt-fl'l: 

YtfAX • VNIDM+ .I (YAATlO &fAX. YnovJ 
,..., • .,_ . .a,_.,....llO ..... 

.. 

ATM 966 Rev. B 

Page ~~ of ..12L._ 

DATe: 10 Febr~ry i971 

SCHEMATIC NO: • ..J5.1-66Q 

. FOft RELIABILITY USE ONLY 
CIRCUIT 

. 
FIJMCTION I RATI I • ... tc 

OR I'll.' I 3 AU oo 
I L ru 

AI'I'\J. 000 I R L.T .... TOTAL 
CATION : ~RSJ I i R I LT FAILURE ,., 

RATE i I 1. 
(I 

"" J4 
1.=,. & lYN 

...,__ 
I , .. . .. .. 

Diff I i A 
Compar _. , 00121 • 0012 

MonoataJ I 
Mult, l.ootsJ A .0015 

I i 

I : I 
: : : 
i . ..1 

i 

~ . 

I 

TOTAL FAl\.l.tAI 'RATI OJlCI)Q-



PARTS APPLICATION ANALYSIS 
StJMMARY 

Page J...4~ of ].99 

ATM 9M> 

Rev. B 

PR.O.JECT: LMS z. 3 ' 4 Appendix B DATE: 10 Feb 1971 

ASSEMBLY: PreAmp/DiscStm ASSEMBLY: Pre Amp/Disc#.I$CHEMATIC NO: 151-660 

(3 used per system) 
~ 

TOTAL NO, TOTAL 
DEVICE TYPE USED FAILURE RATE COMMENTS 

CAPACITORS 20 .000908 

-, 
( 

RESISTORS 34 • 001337 ] 
DIODES 3 . 002760 

TRANSISTORS 6 • 010115 

MICROCIRCUITS 2 . 002700 

TRANSFORMERS 

CONNECTORS 

COILS &t CHOKES 

TOTAL ASSEMBLY FAILURE RATE . 017820 

MEAN-TIME-TO-FAILURE 5. 6 x 106 HOURS 

o/e/1 000 HOURS 

MISSION SUCCESS PROBABILITY · 996883 
----------------------------..... 

l 
j 
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PARTS APPLICATION ANALYSJS 

CAPA.ClTORS 

Rev. tl 
A'I'M%6 i 

i 
Pag<a.J.!Lof 199 

PROJECT:.":!"-...;LMS::::::;:;::.._ __ _ 

ASSEMBLY :Pu.AnmlPl•sdm!~J!!or • 

Z. 3. 4 Appem!ix B 

SUBASSEMBLY: .Pu-AmpfDtocriminator - 703 f3 

• ~· ~ L' £' (~ ·e I.~J"f" t·~ ~-!; 1/ M' 'l I I_ ~~ L '!.. .. ~~~~ I! .. ~ 

It; 1$1 I;, f.Jif '"~~~It . ~ 'f/11 fj./'1;"""~1 ~1 /4-f-;}/~o I 7 /k"' ~, .. :~ .. "" l/ <11 I (/ " 
• • 

C1 ECYlOlROCS !MSFC400.A 1 pf 5 500 5: 1 <. 1 100 60 ooolA : . 01 • 000004 

' I I 
C.2 lr-JOOLmnnAU "' 10 1Q014 1 10 zoo .61< < l 100 60 . 0051 .01 . 00005 

MSFC400J. 3.0'!){ 5 500 '1: 5 
I 

~ EC'Yl013ROCS < ' \00 Ml IT'I\41 n .000004 
I I 

C4 0006BXJ04K.0310 39014 • 1 10 100 L7t<. . 1 100 60 . 0051 .01 . 00005 
I I 

C'i ~06RX'J04K..ffil0 39014 l !0 100 61<. < . 1 lQO 60 t)(J51 . 01 .OOOO'i 
I I 

C6 io<Ro6Bl<l04K-0310 39014 • 1 10 100 3 a<. <. J 100 60 . 005t .01 .00005 

icKRQ,BXI04K-0310 39014 .1 10 
I 

< I 100 60 on~ '01 llnnn'i C7 100 01< 

14.3: '~ • I 
C8 icKROSE«7lK-02. 93 39014_ l470pf 10 2.00 < 1 100 60 .nns. nt .00005 

I I < 
C9 ~ 104K-0310 39014 1 10 100 49i<. < .1 100 60 . 0051 01 00005 

I I 

CIO . 104K.0310 39014 .1 10 100 4.<i<. < .1 100 60 . 0051 01 .00005 
I I· 

Cll !04K-0310 39014 • 1 10 100 • 4 t<. <. 1 100 60 . 005t • OJ 00005 

' I 

i 
I 

I 

---
I 

I 

• 
l'AIWIUII!!A nsowca (F(II1I cor.!mlf tHt 

L_ A ATM-605 A • 
c II 

BS-3ZIA 
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Rev. B 
ATM%6 

PABTS APPLICATION ANALYSIS Page 143 of 199 --
CAPACITORS 

DATE: 10 February 197! PROOOECT:~=~~--~--~ 
ASSEMBLY: Pre Amp(Dlecriminator 

z. 3. 4 Appel!dix B 

SUBASSEMBLY: Pre Ame(oi•crlmfnator - 70J __!!, SCHEMATIC N0:.,.:1~5:.,;1-;;;;:6.::.60;._ __ _ 

• ~· (; L' L' ~ li ·e 1.:J.(" #;I J~ ~·1: L. Ill tJ' 1 ilffo'~'llf/fl ,JJ #,ll t/ '1~~4~} 
I '17 /4-/i}r I 

~.,, ,,"~'# ,~ ~ ~ 
41 I iJ ' . ~ 

Cl<RQ)B)Q03K-0298 39014/0Z 
I 

<. 1 
t I 

Cl2 .01 10 100 5 I 100 60 • oosaA . I. OJ .00005 

~9014/02 
I I I 

en p:R C6BXl 00(..03 10 • 1 10 100 6 I <.I 100 60 . 0051 t. 01 . 00005 

39014/0Z 
I 

lt.o 
I 

.01 Cl-4 lc1<R~~310 • 1 J:.O 100 121 • 12 100 . 0051 nnnn.; 

Cl5 ~ BXlO'IK-0310 ~9014/02 • 1 10 
I 

.12 l.OQ [[)O . oos: 01 nnno.; 100 121 

C1<R06iroo..K~310 39014/0Z 17 ~ 
I I 

CI6 • 1 10 1100 <.1 100 :60 . 0051 . 01 nnnn.; I 

39014/01 
I ! Cl1 K.-0310 • 10 200 5 < .1 100 60 . 0051 . 01 . 00005 

l:IS ~~ -.~ ·~.03 10 IH014/02 1 10 lzno l'i < 1 100 160 
I 

nn~1 01 """"" 
C19 icKRo 5BX151 K.-03 0 2 39014/01 1501 10 100 5 100 

I 
. 01 .00005 <. 1 60 • 0051 

I ' i 
C20 KR06BX K- 39014/02 • 10 200 5 • 1 100 60 .OOS1 . 01 . 00005 

I 
I 

I !:' 
I . I 
I 
I 
I 

I 
I 

I I 

' I 

I I 
I I 
I I 
I I 

I I 
l r 

~ I 
I 

• *Select in Teat 31 21 

i'AIWlilr RAni 80Ui'ICIIS !J'(III COl.!ll:lllf 114 
~Nl'W .. l'O'f.U. I'A!UIU RAN • 00045 
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PROJECT::~LMS~~--~--
ASSEMBLY: Pre Am~/Die,..e..,. __ _ 

PARTS APPLICATION ANALYSIS 

.RESISTORS 

Z. 3. 4 APPENDIX B 

SUB ASSEMBLY: Pre Amp/J>iec -_!Ol_ih___ 

I 

I
. Rev. B 

ATM%6 

Page.!!!.,_ of ..l!L 

DATE: 10 Februry 1971 

SCHEMATIC NO: 151-660 

I ~ ;• /' i• !' L' ~'VA /:;.If/' /.u ;,... ~Mw fl',~~ 

It!; 'J'I I ;P 'AI!ffl~?f;ft l(f /i:lfi;'l ; .:l~"~'Jj?' 
lU ~CRO?G8ZZJS 39008 8.2J:I; 5 50 <1 <.1 100 60 OZZ rA • 1.001 .000022 

I R2 iRNR55C51RlFS 5518! 51.1 1 ~00 <I <.1 100 60 168 :.001 .000168 

R3 ~CRO?C10lJS 39008 100 5 250 1 <. 1 100 60 022 ~ 001 • 000022 

R4 RCR0'7G1RZ~ 39008 1.81< 5 lz5o <I <.1 1oo 60 022 ~001 .oooo2z 

RS ~NR55C 18ZlFS 55182 .8ZK 1 100 <I <. 1 100 60 168 ~ 001 • 000168 

R6 P.NRS5c357ZFS 55182 1!5. 1K 1 100 '(1 <. 1 100 60 168 ~ 00 I • 000168 

R7 ~CRO?G10IJS 39008 100 5 12so <I <. 1 100 60 022 :· 001 • 000022 

R8 RNR55C74t)lFS 55182 49K 1 100 <I <.1 100 60 168 ~001 .0001681 

R9 RCRO?GZ7ZJS 39008 2.7K s 25o <1 <.1 1oo 6o o2z ~oo1 .ooooz2 

RIO RCRO?GZ7ZJS 39008 P.,7K s 2so <1 <.1 1oo 60 o2z ~001 .ooooz2 

Rll RCR07GZ71JS 39008 1270 5 ~50 <I <. I 100 60 022 I :· 001 • 000022 

Rll. RCR0?04? 1JS 39008 • 470 5 12so <1 <.1 100 60 022 :.001 .000022 

Rl3 ~CR07Gl23JS 39008 lZK 5 ~50 <1 <. 1 100 60 OZZ :. 001 • OOOOZZ 

Rl4 RCR0?0 4?lJS 39008 470 5 150 <1 <.1 100 60 022 ;. 001 • 000022 

R15 RCR07G JS 39008 • 5 250 <1 <. 1 100 60 022 • :· 001 • 000022 

R16 RCR07G33JS 39008 3..3K 5 zso <1 <. 1 100 60 022 :. 001 • oooozz 

an R.cR07GHZKS 39008 l.9K 5 ~so <1 <. 1 100 60 o22 :. oo 1 • OO"oo22 

R18 RCR07G3t)ZJS 1"9008 3.9K 5 ~50 2 <. 1 100 60 022 :. 001 • 000022 
a M u 

FAIWIUIIIA Tll 8IOORI:Il.ll !!'Oil COU!HIC 114 

A ATM-605 A 11 CM.CVLATI!D JITIIlP eaa TOTAL PAIJAill& !lATa • 000980 ~lUIS 

c •-------------
~-~--~ ~ ~-- -------'--------------------'---------------BS-321A *Select in Teet. 
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PARTS APPLICATION ANALYSIS 

RESISTORS 

2.3. 4 APPENDIX B 

PROJECT: LMS 
ASSEMBLY : Pre AmpjDJ.sc __ SUB ASSEMBLY: Pr41_-Amp{Dlec -_70~- f3 

I. Ill/ 'bY 
• 

L' /' f' [~ /.,¥' I ~ ,.f ~ " ~t/ 
lfljt!'fftf/lflf; '!I 

R19 RCR07Cl470JS 39008 47 5 zso 1 1 100 60 

I< • 1 60 RZO RCR7Cll80JS 39008 18 5 250 < 1 ]00 
t-
RZl RCR0702ZJS 39008 .2K 5 250 4.1 . 1 100 60 

R22 RCR07Cl1ZZJS 39008 1.ZK s 250 < l I< • 1 100 60 

R23 RCR0768lJS 39008 680 5 250 4.8 k. 1 100 60 

RZ4 RCR07Cll02JS 39008 1.0~ 5 250 • 016 " . 1 100 60 

RZS RCR070470JS 39008 47 5 250 < .1 • 1 100 60 

R26 RCR070332JS 39008 i3.3K 5 250 9 • 1 100 60 

RZ7 RCR070332JS 39008 a.Jx 5 250 19 . ] 100 60 

R28 RC.R07Cl JS 39008 .. 5 250 1 . 1 100 60 

R29 RCR07G511JS 39008 510 5 250 1 1 liOO .MI. 

R30 RCR20GIOZJS 39008· 1K 5 250 36 15 100 60 

R31 RCR07G821JS 39008 820 5 250 < 1 r- • 1 100 60 

R32 RCR070470JS 39008 47 5 250 < .1 • 1 100 60 

R33 RCR070472JS 39008 4.7K 5 250 5 lc: • 1 100 60 

R34 RCR07Gl01JS 39008 100 5 250 < 1 . 1 100 60 

•• " l'MU1It!l MTI1l1011l'1C11:1! (i'O!J& COWioQI fl4 

~...60S A. - • t".u.cm.ATII'D loi'TBP 

e D 

-·-BS-3ZlA 

.'I 

.) 

· ~'-ev. B 
ATM 966 / 

Parge~ of .,.!2L 

DATE: 10 Febrt~ary 1971 

SCHEMATIC NO: 151 660 ·-

/." ~- ':,4" 1:. !." 'fl I~ rtf Ff ~~ 
~iA ~ /lLIJ J1 jk~ l 'I ~~ljlll 'll I! J I I # J . ~ 

• OZZ: A I. 001 . 000022 
I 1

. 001 .Oz2, . 00002Z 
I I 

. 0221 I. 001 . 000022 
I ' I 

. 0221 I. 001 .oooozz I 
I I 

. Ol.Z 1 I. 001 oooozz 
I 

022 I. 001 . 000022 
I ~«;» 

.022 I. 001 . 000022 
I 

. 022 '· 001 000022 
I 

.022 I ,0.01 D00022. . 
I 

.022 '· 001 000022 
I 

.022 ; I 001 0000;>2 
I 

.022 '· 001 cilillliU2. 
I 

022 I· 001 000022 
I 

022 '· 001 000022 
I 

022 t. 001 000022 
I 

022 1.001 000022 

' I 

I 
I I 

u 

III'IS 'tO?AI.II'Mf.ua.llllATlr · 0003 57 V!COO !!liS 
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• Rev. B 
ATM 966 \ 

Pa.se ~ 1.c.f o~a..9g;i __ 

PROJECT:...J..MS , . 
ASSEMBLY: Pre AmJiplscriminatot-

(SEMICONDUCTORS} 

2.3.4 APPENDIX B 
DATE: lO February 1971 

SUB ASSEMBLY: Pre Amp/Discriminator- 703SCHEM""ATfC NO: 151-662 
11 

'"" en I _"",_, 
"" Rl.lliCW'JOit, 
MO. JIOUIIIn 

• 
" • • • " c ,. 

lfAll. TUtP 'C I Am Fll!R llllii!PATIOIV OHt lfOWP RATIIl 

I. I C C: H'C ... .. 
... 8V1'A AAA A~ .... 
8 ~ A It V 8 A C II C C C: e fi~ 
1 YC:A8 II C Y8YA y .. 
•:sy&. .a" •••• v ~a 
t!t.DI- I B AIAB A = 

WUIIMIJII VOL TAGQ 

"cliO •c:v Yc:110 •c:s 
8 A 8 A 
A C A C 
1' T 1' 1' 
I II 1 V 
D A D A .. .. 

-. .... FOil Rrl.IAlRUTY 11!111 C'lfi.Y 

• " ,. 
• D 

C APft.l· - iaiiiJ a L.T La PAlUIQ 
1' q11011 1 C I I. &. 1' Mft 
• c-1 • • • . 
A I A I. N na ~11111t 

I IO 

N.-h 

• • • . .. 
A RATIIDAY ~~ u 

•• 0 - • • &. • .. .. 3 ,. . . ,. ~ _, 
t A 6 ?1 •'Pc .,7 1 •7A • C 11 • • "I "I •t "I " . . .. , . 

e!I!ICUIY r=AitT r,J . ~~~~T c: " f BI'ZCIA&. ~I I t ~ ~ ; :~ ,.,. ... 

&. m..Ya 1- ., 
y I: R1tlll . 

• • •• .. .. • r .. 
01 I 151-355 

TX ZN 3R21 TJ 175 16J 20 5 
·---·-->------r--r-r-HH-t-+-t--t--t----r-~H-=-+-4--+~~~~~1---+-:~::.t 
QZ I NPN 

52N222ZA 

ClO 1<.1 1<.1 1~0 7 30 .001565 

Q3 I PNP 
S2N2907A 

Q4 I· NPN 
S2N22ZZA 

Q5 I PNP 
S2N2907A 

Q6 I NPN 
S2NZ22ZA 

CRll SIN914 

CRZI S1N914 

CR31 Ref. Diode 
SIN827 A 

Tl t'>O 175160 lsoo IL8w~83 L381 L8 <.1 1<.1 j6o 

MO 
Tl M 200164 1400 IL8wb20 I L# 9.7 1<.11<.1 160 

TI t;o 175160 l5oo IL8wb83 I L38f s.z 1<.11<.1 J6o 

~1° ~o (zool63 (400 (L8w~zo I L44!6. 51 ~.1 1<.1 160 

~~ ~o Jnsl6-t 15oo luw~zo I L+4 8.31. 091. oz l6o 

Tl ~0 175160 IZ50 IZSO 1191 I 1911 0 I <.1 1<.1 

TI tlO 175160 lzso 1250 1191 I 1911 0 • I <.11<.1 

M tiO 175112 l~o I -roo ~.w I 34~ 36 1 <.1 I<.J 
a .. 

7AlUIIIII iiATilSOV!ICII O!leo-at 

9 30 10 

s I 60 I 6 

3 I 30 I 4 

10 I 60 I 11 

10 I 60 I 11 

75 I 5 

75 15 

A ATM-605A_ c ______ _ 

a D 
~ a~o..-cao_""" __ ..,....,._..__t...,.. 

-BS-321A 

I 
. 273 .08 ,, " 
. 0~1 

• 294 I . os 

.051 

.051 

I 
I 
I 

I 
I 
I 
I 

I 
.066 I • I I 

I 
I 

I 
I 

!! I 
: I 
j I 
i I 
"' I 

TOTAL PAILII'RB ftATI .012875 

.00121 

• 00246 

.00121 

. 00246 

. 00 IZ1 

. 00063 

. 00063 

.0015 

t/!OlO!IRJ. 

-~------- -~-~------~---------·------·-
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(MICROCIRCUITS) 

PROJECT: LMS 
ASSEMBL V: Pre AmpfD!ss;rbninatgr 

2.3.4Appendf.x B 

SUB ASSEMBL V: Pre Amp/Disc:riminator-703 fl 
DATE: 10 Februarx 1'71 
SCHEMATICNO:...tl.::.S,!,:;l-:.:::6~6:!!.0 ___ _ 

i 

i e: 

,. 
T MAXTEMI'"C VOLTAGES INPUTS OUTPUTS SPEED CLOCK C1ACOIT : FOR RELIABILITY USE ONLY A 

WIDTH TYPE N y 
AA II J AJ OM A OM FA/f "OF FAH L "Of FUNCTION i RATE I s •" r c DESIGNATION u p CM AU cu E A c E I IN MAll OUT 0 MAX ~ 011 ! '"' I 3 ~ ~ ¥~ CKT F E T a TN TN RX T RN ,. IORV ,. A APPU· • CillO I ~ L.r .. ,. TOTAL SYM A U I E C uc A I u A I " ...... I :... I i • I " 'M'"" NO. c 
A E Oy AT TM A TM ~· . T 

1 ; • · RATE u L N I L I E U L EU N 
I .. I~ I~ NlOOO-I T 0 0 OM OM 

G .- . N N . . . II . . . . . . .. .. .. .. N .. u .. ,.. .. " " 

151-349 
Dill I i QL3F7710 Compar lA 21 !:~!! 60 125 60 2! !8 10 '". OOJZ I .0012 .......... ..._.... ....... _ .. ~, 

.: 151-340 
Mono-

22 SN 541215-01 
TTI. 60 5.25 5 4. 75 10 tl!~.Ie .oow·A .0015 

TI 60 125 

: I 
: I 
: I 

I : 

I i 

! 
: I 

i I 

! . I i I 
I 
I 

• : 
I 

::: I 
. 

I 
I 

: I 

I 
I 
I : D 

FAILU!Ifll411!~!11oo0o0e:a"'l . 
>lOT£: OfiiAT£0 YCI.TAGi 1$ DET£RV1 ... Dav, 

. 
.. ~M605 A YM.AX. YNOM •. 8 (VRA~D MAX YNOW 

TOTAL FAJLUM lltATI . 0017 
'1/fOOOH~ 

c 
"""' '"-·.etv...,. """no""" a D 

!h:A87'9 -.-- ---



PROJECT: LMS 

PARTS APPLICATION ANALYSIS 
SUMMARY 

2. 4. 1 APPENDIX B 

·ASSEMBLY: Sweep H. V. SUS ASSEMBLY: Motherboard 
Power Supply 

_b. -
TOTAL NO, TOTAL 

DEVICE TYPE USED FAILURE RATE 

CAPACITORS 8 • 00040 

RESISTORS 10 . 003536 

DIODES 4 • 00299 

TRANSISTORS 

RELAYS 

TRANSFORMERS 1 • 002 

CONNECTORS 

MICROCIRCUITS 38 • 07182 

Page 1 4 8 of .!1_q_ 
ATM 966 

Rev. B 

DATE: 10 February ! ?71 
SCHEMATIC NO: 151-686 

--·-·-

COMMENTS 

-- -

' 

·-·-·· 

TOTAL ASSEMBLY FAILURE RATE • 080746 

MEAN-TIME-TO-FAILURE 1. 24 x 106 HOURS 

Ofe/1000 HOURS 

MISSION SUCCESS PROBABILITY _ __.... 9"'""8 ...... 5-.::9..-4.._9 ______ _ 
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PROJECT: LMS 
Z. 4, 1 APPENDIX B 

Rev. B 
.ti.TM9M 

Pap .JA9... of~ 

DATE: 10 Fe~ruary 1971 

ASSEMBLY: Sweep H
1 
v, Power Supply SUBASSEMBLY:,_..:M=ot;:;,;h;.;;.e;;.;rb;;.;oa;;;;.;;.rd;;.._ _____ _ SCHEMATIC NO:_l;;,;5;.;;.1_;· 6:;.;;8~6 __ _ 

(' ~· J; ~· h' b /i •c z:;{(" J"~ ~" J; ~" !:-,. ~ , rJ: :1 1. '# • ~ ~ ~ '.I.' I~ /! ~ 
i 

~ t1: 1
1/'1/f:Jf/itf .11 -ll# ~i1tl t,"ft-~1 ~ .. , ~ ~~~" .. ;j ~ 11 

Jl I f1 .. 
I I 

Cl CKR06BX104KR 39014 • 1 100 
I 

5 I <. 1 .oo{A . ~ 01 • 000~5 

100 5 I < .1 
. 

.oo~ ~01 cz CKR12BX101KR 39014 lOOp I .00005 

C3 CKR06BX103KR 39014 • 01 100 5 : <.1 ,00~ ~ 01 • 00005 

C4 : CKR06BX104KR 39014 
I 

"' • 1 
I I 

.1 100 5 I • 00~ • 01 __ :,~s __ 
·~------ ·--~,__~- ··"" «•--..o.v•<v-• 

cs CKR06BX104KR 39014 • 1 100 . 25 : .25 • 00~ ~ 01 • 00005 

• 1 5: .15 
I 

:o1 .00005 C6 CKR06BX104KR 39014 100 .oos, 

CKR06BX104KR 39014 • 1 100 5' 1<-. 1 • oos: t 01 • 00005 
I 

C7 • , I 

cs CKR06BX103KR 39014 .01 ioo 2: • 1 .oos' ~ 01 .00005 

I 
I 

~-

~ 

• 
I 
t 

I . 
I 
I 

I I 

: I 

111 tl u 

FAIWflll IIA Til !IOU1IlCQ (roll~ c:oumlfi>W) eAJ.elltATBO lftiW - TO!"AL I'A!UIU lt.AT!I ._ 0004Q J"I_K._. 

A ~TM60:iA II 

c D 

··------
BS-3ZlA 
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PARTS APPLICATION ANALYSIS 

RESISTORS 

2. 4. 1 APPENDIX B 

PROJECT:~_LMS ____ _ 

ASSEMBLY: Sweep H. v. Pow__t3l'_~upply SUB ASSEMBLY: Motherboard 

I 

lA' .{ 
Rl 60 

RZ 50m 1.0 100 60 

R3 lOK 5 250 100 60 

R4 RCR071S4JS 39008 15K 5 250 100 60 - . --·-.J-·-· 
R5 RCR072Z2JS 39008 .2K 5 250 100 60 

R6 RCR07103JS 39008 lK 5 .250 4 ~· 100 60 

lK 5 .250 4 ~· 100 60 

lK 5 .250 4 '":1 100 60 

R9 RCR07103JS 39003 lK 5 .250 4 <.1 100 60 

RlO RCR07106JS 39008 lm 5 .250 <..1 .1 100 60 

It • 

Rev. B 
AN 966 

Pa1e,ll!L. of.....12,1_ 

DATE: 10 February 1971 

SCHEMATIC NO: 151-636 

I IN • 
1681 A~ ! .011 I I .00168 

• 168 : • 01 . 00168 

.022 :. 001 .000022 --

.022 :. 001 • 000022 
--
• 022 

I 
I. 00 .000022 -- I .ozz I· 001 • 000022 -

• 022 
I 
I• 001 • 000022 --

.022 :. 001 .000022 --

.022 :. 001 • 000022 --
• 022, I. 001 .000022 

: ~ 
I !I 
I 
i 
I 
i 
I 
i 
I 
I 
I 

i 
I 

I 
--------'- 21 L I I 1--1 

au '-- ""u'~bn ,003536.,~- I 
-·- l 

c ______ _ 

FAlLIJU IIATII ~ (Fila COUIIal ACI 

.LAIM 605A •------

D--------------
c.u.cvt.\Tm) wrw _____ _ 

BS-3ZlA 

'I 

··.t,'J.-'1/,,f 
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A '"" • Cll1' -·· ... - II ~ A 
I c: c: 

1' A , a D ..... ~ A • c: A W u • 
c I 1' ,. c " . 1110. J>Ot.AilfiY ., • u . ., L 

• .. .. D I 
liCIT • ,. .. 0 
IIIOT • ...... . .,,• • I • • • Tc 

CRl SIN914 Tl 60 175 

CR2 SlN914 Tl 60 175 

CR3 SlN914 Tl 60 175 

CR4 SlN914 Tl 60 175 

. 

.. 
PAILIIRil &lATif 1!0C111Ca 11!oo --~~~ .. ATM-605A c 

II D - • 
I BS·321A 

PARTS APPLICATION ANALYSIS 

J!E_MICONDUCTO.RS} 

Z. 4. 1 APPENDIX B 

SUB ASSEMBLY: Motherboard 

A11'0 l"lllll -IPATIO!f - I'OWKRM'I'IO 111AD1VM VOI.TAGZI 
"'\1'tDA1' I' ~ "c:l!IO "a "no "C'II 

lii"C ... 
~~ • A • A A A A A 

~~ A c .. c c c A c: A c 
.. c 'P II ,. .. 1' 

,. ., ,. ., 
II A U·l u • • • • • II 
I I A 8 " . .. I It .. It .. 

I. L : . .. .. .. " ~::..· y 
.'l'c .. .. .. .. t 'I' I a1'A .. • • . • .. 

. 
250 154 10 <.1· 

Z50 154 10 <. 1 

250 154 10 <..t 

zso 154 -· ~1 

• 

--
• A 

" c ., ., 
• • D .. .. .. .. . lw 

75 30 

75 30 

75 30 

75 .s 

. 
IIO'fB: lllo_lllo __ ,... __ ... _ ... _, ...... 

········~ 

Rev. B 
ATM966 

Page 151 of-2.22 

DATE: 10 February 1971 

SCHEMATIC NO: 151-686 ------
FOR IULIAI!IUTV IJ:SII Cllli,V 

PM , p 

~ ~ 
C'IRCVIT PART ~· i"'ICTIO!f IPBCIAL 0 A V I A 

-= I L ~~ .. : ~ '10\'AI. 
APR.I• - ... ... J'AILVIIa 
«;"'l'lllll I c I 

~~ 
,.,..,.. 

(Doftool II • • 
~ 

.. .. 
(:: NM!Itta~t IV T I 

• • ~ "" lit_ • ,_ : ... .. ill 

: 
I 

.07 lA .00081 

I , 
.07 lA' .00081 

I 
.07 ~A .00081 

I 
I .. fA .00056 

I 

. 
ii 
t i 
= .. 
I i 

'l01'a L li'AIWilllltA T1r • 00299 ~tmL 

1 

J 
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PROJECT:~~-L~MS~~~~ 
ASSEMBLY} Sweep H. v. Pc 

PARTS APPLICATION ANALYSIS 

!INDUCTORS lc TRANSFORMER~ 

2. 4.1 APPENDIX B 

SUB ASSEMBLY: Motherboard 

""'·,·) \ 
~' 

Rev. B 
ATM966 

Page ...!!L_ of_ 192 

DATE:.._!2..February 1971 
SCHEMATIC NO: 151-686 __ 

J " • b'.'l u IJ ,. " " 11 II " u u • ·"'I ,.. ,.., . V: j.'t 7 - rJjj'fl:•I .~ .. ~~· .. ·d ~!IIIII" I --· I .~J~H.",r/J.-

Ill ~r l fo~,?f?fo/ J;lf!,!ffll;iiii#1%Jiif~!~~ 
Tl 151-321 Lei11.htner D 28 36 v- 121 60 5 65 1 4-ll 890 lA .ooz 

! 
I -
I 

-l- -- .. --~.~·« f-.-· -·- ~--+-
I 

i 
I 
I 

I ' 

1----· 
l 
I 

: 
! . I 

I 

I 
I -
I 

I -
I 

I 

a it • u nnorCA# 
A. tnm. SIIAI. F.UWU IIIATIIIIOUliCBS (f<llll C01.Iilfitl mil 

CM.CVLATQ lfTBr .002 
II. VAC. JII(P. 

A. MX.Im ~17A a 
IIIII 'roT~ I. FAIW!tll RIITIJ "·--c; EICCAP. D. OP&ll c. lD. 

.... ~"' .. 
BxA 321A 
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PARTS APPLICATION ANALYSIS Page 153 _ of _ill_ 

PROJECT:_..;;LMS;:.;;;;;~----
ASSEMBL V: Sweep H, V. Power SufPlY 

(MICROCIRCUITS) 
2. 4. 1 APPENDIX B 

SUB ASSEMBLY:_ Motherboard 
DATE: 10 February 1971 

SCHEMATIC NO: 151-686 

~ T .___MAXT;..TE..;.;.W;;,.;"C;.._--t--.;.r;VOL;;,;T;.;.AGES;_::;;;:--:-+_;INI'U;.;.,.;;.;TS;;;.,..-j~OUTPVTs;;,;;;,;:.:r;..;;;;......f..::SI'£=..:::.:E;::D:.t ClOCK ; FOR RELIABILITY use ONLY ,. r WIDTH CIRCUIT 
TYPt ~ ~ A A A J A J D M A 0 M FAit \\OF FAit L 1\01' I'VfliCT!OH ; RATE I s •" rc 

CKT DESIGNATION F E C Y8 ~ U C U E A C E I IN MAX OUT 0 MAX ~ OR ;; ,,., I ~ ~ ~ ~o 
A T H T H A X T A H 1\ lORY 1\ A -·.-. AI'PU· : I 11 ~ r A~ TOTAL 

SVM c U I & C U C A I U A I D 1\ " CATION I I~ I f 11 o ~ T FAILUR! 
NO. r A E r A r r.. A r.. I 1 .... ~. , ·r RATE 

U LN I Ll l!u L I!U N T
1 

II T 0 0 OM OM G • 1!:.. 1 • ~ 1'11*0._ 
E N N : I II 

• I a R • • • ' • • .. " ~ • .. • n 1.. i.. • ,. n 

Quad 4 : 1 
ZZ

1
3°0 SN54L20S Tl TTl 125 60 5. 15 5 • 4. 85 20 <, 1 <.1 Input I . 001~A 2 • 0030 

NAND I 1--i------+----" '-- I 
ZZ6 Dual 2 1 

SN54L51S Tl TTl 125 60 S. 15 S. 0 4, 85 10 <._ .1 Input • ooN'Ii 2 • 0030 
Z8 NAND I 
ZZO 151•341 i I 

Ul UD4037 prag "· 125 60 • 4() 24 4U Bu!Ier j . 003j 3 • 0099 
ZU · : I 

Z27 151-342. . 125 6o 6' 20 33 La~der l . 00331 1 • 0033 
UD4036 " ~' Swttcb 1 

Z28 151-343 Ladder I 
Z29 UD4001 II 125 60 6<1 20 33 Switch • 0033j 2 • 0066 

i 
Zl

4 
151-353 ' Ladder : 

Z 3S UTlOOO " l25 60 5C 15 15 Network • 0033j 3 .0099 
Z36 1 

1/'Z. J-K I ·--
Zll SN54L73S Tl TTL 1?.5 ~ 5,15 5.0 4,8! 10 <.1 Flip-Flop;-000751 1 .00075 

: I 
3/4 Qqad z : .J 

Zl SN54LOOS Tl TTL 1?.5 6C 5.15 5.0 4.85 10 <.1 Input !·OOllc, 1 .00112 

NAND : 1 ·--

5/6 / HelC ! I 
ZZS SN54L045 TI TTL 1Z5 6( 5.1~ 5,0 4.8.~ 50 ....._1 INV. i.0012~ 1 ,00125 

11 

fAlumiMTI!CUftc:ltfor~18J • NOrl: OEftAnDYOLTAGEt!OfTtRWIHEOWf: • 
ATM 605A v...,.·Y-•.aiVRAT£DIWI·YoooooJ 0388?. 

A C \0- ... _·A(VJIOII.yiiAT£DIIuol TOTAlF .... lUl\EiUT£ ....::~=------1!/lOilOHRS 
D ~. 

B•A 87St ! 
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I CKT 
SYM 
NO. 

. 
~f; 
Zl6 
Zl7 

PROJECT:_.;;:LMS=:..-.----
ASS£M8L Y: Sweep H, V •. Power Supply 

M 
T MAX TEMP 'C A 

TYPE N y AA A J 
DESIGnATION u , 

CM AU F E T 8 TN A .U I E C c 
T AE Dr 

I 
LN I 

T 0 
N 

• . . . . 
SN54L73S Tl TTL 1Z5 

~-.. ~~-···---- ,...___ ·-
Z23 SN54L73S · TI TTL 125 

Zl2 
Zl3 SN54L73S Tl TTL 125 
Z18 

zz;z 
SN54L71S 125 Z4 TI TTL ZZ4 

Z32 

151-340 
Z38 TI TTL 125 

SN54121S 

zs 
Z6 SN54L30S TI TTL 125 
Z9 

Z37 SN54LlO TI TTL 125 

Zl9 

Z3l SN54LOOS · Tl TTL 1Z5 

Z7 

Z33 SN54L04S TI TTL 125 

n 
fAILWUi RATE $llURC( l$ooC..... ... 

A ATM-605A c 
8 D 

BxA 678 

PAITS APPUCATION ANALYSIS 

AJ 
cu 
TN 
uc 
AT 
L I 

0 
N 

60 

60 

60 

60 

60 

60 

60 

60 

60 

.. 

{MICROCIRCUITSI 

2. 4,1 APPENDIX B 

SUBASSEMBLY: Motherboard 

VOLTAGES INPUTS OUTPUTs 
OM A OM FAH li.OF FAH L EA c I I IH MAX OUT 0 RX T RN lORY A A I u AI 

,., 
" ~" Till A TM 

. I U L I U N Dill OM 
G . . .. .. .. .. .. 

5.15 5 • 4.85 40 

5.15 5 4.85 40 

5.15 s 4.85 40 

5.15 5 4,85 30 

5.15 5 4.85 
60 

5. 15 5 4.85 20 

5: 15 5 4.85 40 

5. 15 s 4.85 10 

5.15 5 4.85 50 
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CLOCK CIRCUIT i FOR RELIABILITY USE 001.. Y 
WIDTH 

I'UNCTJOH i RAT£ I s , u T c .. OR • I 0 AU 00 

AI'PLJ. i '"" I ~ u I~ TOTAL " CATION ~~~ 1 f 1 ~ l T FAILURE 
I h RATE 

i I ... 1: 1;;:, --I ,- . .. ... ;"' I• .. .. .. 

<".1 J-KFF ~.0015tA 4 .0060 
Counter ; l 

<.1 J-K FF 1.00141 
Counter i ,::':; 1 .0015 

.T-K FF f.ootsl <.1 
Counter j I 

3 • 0045 

i . 0(H51 <.1 R-SFF 5 .0075 
: l 
: I 

<.1 
: I 

• 0015 MULTVmj • 00151 1 
• i 
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: I 

<.1 I 3 • 0045 NAND .00151 
I 
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PARTS APPLICATION ANALYSIS 
SUMMARY 

I 

Z. 4. 2 APPENDIX B 1'! 
PROJECT: LMS 
ASSEMBLY: Sweep H. V. SU~ ASSEMBLY: Module 1 

Power Supply .. 
TOTAL NO, TOTAL 

DEVICE TYPE USED FAILURE RATE 

CAPACITORS 3 . 00015 

RESISTORS 6 . 000132 

--
DIODES 

TRANSISTORS 2 • 00350 

RELAYS 

TRANSFORMERS 

CONNECTORS 

COILS 3& CHOKES 1 . 0003 

• 004082 

Page .!22_ of . 1 9 9 

ATM 966 

Rev. B 

DATE: 10 Februa;-.Y.. l 971 
SCHEMA TTC NO: 

·------·, 
COMMENTS 

···-

--- .. 

·-·--

-. 

TOTAL ASSEMBLY FAILURE RATE • 0004082 o/c/1000 HOURS 
6 

MEAN-TIME-TO-FAILURE 24. 5 x 10 HOURS 

MISSION SUCCESS PROBABILITY _ ...... 9_99_2_8_5 _______ _ 
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r- Module 1 
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RZ RCR07Gl SOJS 39008 5 5 .zs 3 (.1 100 60 

Jn R C-R07Gl '51JJS 39008 5 5 .zs 3 < , .. 100 60 

R4 RCR07G22ZJS 39Q08 2.2~ 5 .12~ z (.1 100 60 

R5 RCR07G223JS 39008 22K 5 .25 2 (.1 100 60 

'R6 RCR07G33ZJS 39008 3. 31< 5 .lSI .8 (.1 100 60 

-
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PAR.TS APPLICATION ANALYSIS 
SUMMARY 

2. 4. 3 APPENDIX B 
PROJECT: J..,MS 
ASSEMBLY: Sweep H. V. SUB ASSEMBLY: Module 2 

Power Supply ' 
h 

. ._. 

TOTAL NO, TOTAL 
DEVICE TYPE USED FAILURE RATE 

CAPACITORS 7 .00035 

RESISTORS 8 .003492 

DIODES 1 .00066 

TRANSISTORS 1 • 00132 

RELAYS 

1, 

TR.ANSFORMER.S 

i 

CONNECTORS I 

MICROCIRCUITS 1 ' 
~ 0058 

• 011622 

Pagel60 of !99 

ATM 96A 

Rev. B 

DATE: 10 February 1.971 
SCHEMA TIC NO: 

' 

COMMENTS 

---------~ 

I ·- ........ 

·-1 
_j 

TOTAL ASSEMBLY FAILURE RATE ; 011622 ~/1000 HOURS 
I . 6 

MEAN-TIME-TO-FAILURES. 60 x 10 HOURS 

MISSION SUCCESS PltOBABILIT"t • 997972 -----------------------

.,~ ·"" 
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Z. 4, 3 APPENDIX B 

P~OJECT: 1M" /•:< 1 il' P!JJ)''' • ~~Jr.<:) 
ASSEMBLY: Sweep H. V, P~r §uJ!Ply SUB ASSEMBLY: Module~ 

. IY/ 1~¥ ;;· J l)jlrPfl;i/'lly 
Module Z 
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R7 
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PAilTS APPLICATION ANALYSIS 
SUMMARY 

Pagel65 of 199 --ATM 966 

Rev. B 

,t::> 2. 4. 4 APPENDIX B 
! 

PROJECT: LMS . 
ASSEMBLY: Sw9ep H. V. SUB ASSEMBLY: J4.odule 3 

Power Supply ;. --~ 
'l'OT AL NO, TOTAL 

DEVICE TYPE USED FAILURE RATE 

CAPACITORS 5 • 00027 

R.ES!STOR.S 9 • 0027 32 

DIODES 3 . 00189 

TRANSISTORS 

RELAYS 

TRANSFORMERS 

CONNECTORS 

' 
MICROCIRCUITS 1 • 0015 

' 
• 006392 

'-. 

DATE: 1 0 February 1971 
SCHEMATIC NO: 151-686._ 

f 
COMMENTS 

... 

..,, .. 

............. 

TOTAL ASSEMBLY FAU.U!t.E RATE • 006392 "/c/1000 HOURS 
I 

MEAN!TIME-TO·FA!l.tJU: 20. 49xl0
6 

HOUis 

MISSION SUCCESS PR0.8AatLI'l'Y ........,. 9-.:9..;.9.;.;.14.;;.;5-...... ____ _._....__ 
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SUMMARY 
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ASSEMBLY: Sweep H. V, SU5 ASSEMBLY: Module 5 
Power Supply 

~ 

TOTAL NO, TOTAL 
DEVICE TYPE USED FAILURE RATE 

CAPACITORS 2 • 000472 

RESISTORS 1 • 000022 

DIODES 1 .001500 

TRANSISTORS 

RELAYS 

TRANSFORMERS 

CONNECTORS .001800 

MICRO CIRCUITS • 003794 

ltd 
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COMMENTS 
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TOTAL ASSEMBLY FAILURE RATE • 003794 

MEAN-TIME-TO-FAILURE 26.4 x 106 HOURS 

%/1000 HOURS 

MISSION SUCCESS PROBABILITY • 999335 ------------------------



) 

.. 
~-11'0 ..... 
•·-o ,. Oo 
''n lt ..... ..... 
•• 0 ., 

ca 

1 ·!?R.QJ.l:fZT: . .._..l.Mlii6Biil!i__,.---
·AS,SEly!BLY:. SweeRH. v. . . 

POwer :supply 

P'..U'T!s 'AWul!Att~At~A.t'Ysrs· 

ooAciTbi's~. 
• { • • •• 0 1 ~ 

~. 4. 6 APPENDIX B' 

stJaASSEMBLY~ Module 5 ~ 

. 
ATM-96!-

:::::... 
'! <l 

Rev. B 

Page .:.J.:u._ of....1.2L 

1·11 I r: DATE: 10 February1971 
.,, twSCHEMATIC NO! 151-686 

I . v< /' l' f: b '/) ·e h"f" .t.·~ ~.. • /;," . ~ ~ . . '# ~ . I .. ~ , I ,l' ~ l. ~;-.., . ~ : . •. • ~ ,. ~ I ' .@: ,i' ,~# ~ ~ ~ 

1111 c:t'IJ'I;' /r!lf11t'11l'f~t~~ ql/f llliA 'ff,1l'/j.?lj~' . l ... ,, . ~· : ' I . ~· . .., . . I ',!1•1 ,~'# I 
.· ! ~ / /.f' ';'. {• :' • I -1 I I ~ J ~ : 

. ) I I ") I I ~ I 

' 
MQdule 5 l I I 

I 
I • I I ' 

I 'I I i 

I ~· 10 l 75 ! l9: 5 •• 10 ~ 
I I . ~ 000l3b CSR1Xi10iR-2854 39003/01 Filter ·~lA I • 01 

' 
lc:stt3dti1>K-l854 390tl3/01 l9: 5 ~ 

I I I :000236 r :l 
'fo' 75 10~ Filter <2361 A I 01 

I I -}-
. I I 

+--~--~ ... ~ j·-, --~~-- I 
~~- ,_, ---·----·~- -~.L- __ ...... !. ___ ___ L 

r----, --- _,_.,..,.,._,..~_.., _____ ---- ----·1 ·--:r -~-- --------~ I I 
I 

! . . 
I ,_ 

' 1 
I 

I , I 1 i I. 

I I. 

- . 

~ I 

• 

I 

I 
I _1. 

• II u 

F.IULUUitA ft iiOUIIJCU (f'Oa COLilHII 1141 CAI.C\71.Aftl) JITW .. 10l'AL F .. IWU IRAN 0 00 4 72 J '1000 l'llU 
A ATM 605A • 
c: D 

' i 

l --- -----------~----------- -· --~---~---- ----- -·---------- ------ --

BS-3ZlA ., 



PARTS APPLICATioN ANALYSIS 

RESISTORS 
Z. 4. 6 APPENDIX B 

Rev. B 
ATM966 

Paso_!!!_ of-..!!!_ 

PROJECT: LMS DATE: 10 February 1971 

~ ~~AS~SE~MB;;L~Y~:;:sw:e:cp~H~Y~·~&m::o:•:&:•P;~;y.,.~S~U .. B~ASSE~~MB~L;Y~:~M~oo~ul~oP.S--~mEBB~Em~S~C~HE~M~A~T;I~C~N~O~:~l~51~-~68~6~~~ 
: ~ I I -; k/ HI 
1 ~) ~? 

!Module 5 

~· RCR 07G68ZJS 39008 6. SKI 5 I. 25 I 45 I • 2 ll oo I ~o . ozz• A 

I 
I 

I. 001 .oooou 

-,e; 

t--1 I -1 I I I I I I I I ~ Si ~ I I I ~ 
Cl I 111111 J I 

II 110 

VAIWU IIATllllOII1lCIIS (70SI COWIG f14t 

~·------ CALCVI.ATBD M'I'W I!Q 

C: D--------

BS-321A 

I 
. I 

21 
_L 

TOTAJ.I'AIWU RAn • OOOOZ2\IlCCO 81111 



--f(l 
3 ... 
n 
0 
g_ 
r: 
n ... 
0 
>t • -

PR~CT::--~LM~s ______ _ 

PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 
Z. 4. 6 APPENDIX B 

ATM 966 

Page...lll 

Rev. B 

of 199 

ASSEMBLY: Sweep H. V. Power §upply SUB ASSEMBLY::__M_od_ul...;.•.;,...:.S _____ _ 
· DATE: 10 Februarx 1971 

SCHEMATIC N0: . ....;..;15;..;I_-6;;;..:8:...;;6 ___ _ 

• MAll. 'faJW 'C A\10 ,_ llll!IIIPA'riOII ..... -a .Am MAXDftlll 'fOLTAGD -- FOR lllfWBIUTIVR Clii.Y " " IIATSIU'P : •ceo Yea "ao "c• PA111' 

~· 
., . ., r ,..,.. • p 

~ :~ ca _N,.,._ • !. A 
I c c .. -.: .. . IPIIClAL 0 AU I A a II " " A A A 

It ~~ • A • .. • A -.: I I. ~l 't II TOY AI. 
., .. 

" c .. c .. c • 1..1' 
n1ll 

__ ...., 
" • c A II II I " C II c c c A..U. II&WT : ~ II'AI\.Ullll c I T ., c .... • c " . " .. ., ., 1' ., 

" 
., ., CA.,_ ...., c I " ....... POI.AUrl • • • • • • • • • ~ - " = .. . ., I. a A II I II a • (!W..., I • 0 I I a " . A I A I • .. D .. D " ~ 

A L -;::. NlOMRit li I. - ~ 
L L L T I • D - : I L • L " •• ·-• . .,,. . .,,• •"•" • Tc. 

., • ·~~ ., • ., • RMI I • •• • Tc I T I • • .. • .. • • .. 
Module 5 

@50 !@50 : . 
I J.'R 1 S1N963B M 60 175 73 400 4oo 3Z7 3Z7 4Z 1Z9 .IZ~ 00 lA .0015 r--r- r·-· -- -- ~----151-347 
I Z1 MCT-1 LED IMon 60 100 63 150 50 7 .. 74" ~.a 07 .07 . zu lA if • 0009 

DET 60 100 66 zoo ~00 91 91 16 .17 .17 • 293 
I 
!A • 0009 

I 

. 
i 

i 

i • F.AIUIU IIIIIT!J IIOUm:ll liM- at • . .. ATM 605A e 
l'IIOT'BI lllo_..,_..,.,..... __ ,._Go_llaL 1'01'AL FAJLUU IIATW .ooo3} -!1/li*IIRI. • It 

-----BS-321A 



PRE-AMP/ 
DISGRIMINA TOR 

LMS Reliability Part 
Application Analysis 
Contract No. NAS 9-5829 

FIGURE 1 
LMS E'LECTRONIGS 

NO. 

A TM 966 Rev. B 

DATE 5/15/71 

G OUNTING & DATA 
COMPRESSION 

CMD. DECODER. 

H. K. MULTX. 

P. SWP. HV /PS 

EMISSION CONTRL. 

CONTRL. & :MONT. 

J I 



I I 

L
M

S
 R

E
L

IA
B

IL
IT

Y
 P

A
R

T
S

 
A

P
P

L
IC

A
T

IO
N

 A
N

A
L

Y
S

IS
 

C
o

n
tr

a
c
t 

N
o.

 
N

A
S

 9
-5

8
2

9
 

I I ~
-
-

• 

N
O

. 

R
e
v

. 
B

 
A

T
M

9
6

6
 

1
7

9
 

1~
9'
 

P
A

G
E

 -
-
-
-
· 

..
. 

O
F

 .
..

..
. 7

.
-

D
A

T
E

 
5 
I 1

 5
/7

 1
 

" 
. 

! ' ; ·, 



/
.
.
-

F
C

c
 
tA

JI
'Ia

 ~
~
~
a
c
e
 

J
y
a
~
a
m
e
 D

lv
l•

la
n

 

L
M

S
 R

E
L

IA
B

IL
IT

Y
 P

A
R

T
S

 
A

P
P

L
IC

A
T

IO
N

 A
N

A
L

Y
S

IS
 

C
o

n
tr

a
c
t 

N
o

. 
N

A
S

 9
 -

5
8

2
9

 

N
O

. 

R
e
v

. 
B

 
A

T
M

9
6

6
 

P
A

G
E

 
18

0 
O

F 
J.

i2
_

 

D
A

T
E

 
5

/1
5

/7
1

 



l!l ~\ 
> ..... 

... 

~I 
Q) 0 

,:z:: 

...c, ~I "' 
'-.... 

o- lil 

~ 

~' 
w 

0 E-t 1-

~ 
-c 

z ;,.., 0 

tl) 
E-ftll 0' 
~til N 

<:>- co 
~.....1 

U') 
I 

~~ 0' 

t!~ 
tl) 

clz ~ 
~0 . 
:s~ 0 

z H< .. 
~u u 
~~ I1S 

1-1 

~~ 
.... 
s:: 
0 

H< u 

FIGURE 4 
PROGRAMMED SWEEP HI-VOLTAGE POWER SUPPLY 
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!. 1 Lock Out Switch 

This switch was added to prevent accidental turn on of the ion source 
filaments (numbers 1 or 2) during ground test when the chamber is 
back filled with.argon. The switch is mounted on the base plate and 
is a normally closed switch. The switch, when activated, will open the 
+29 volt supply to the emission control inverter circuit. The switch is 
activated by a pin inserted through the base plate from outside the LMS. 
The pin is "flaged" DO NOT FLY and will be removed after final test. 
The switch will also be hard wired for a short circuit prior to flight. 

For the reason that the switch is to be hard wired and shorted out before 
flight, the reliability of this switch will not effect the reliability of the 
LMS. 

The switch is controlled by BxA SCD number 2346242-1. The Emission 
Control Schematic number is 151-702. The circuit is shown below. 

+29V 

Lock Out Switch 
(On Base Plate) 

Emission Control 

Inverter 

-.._ ·-c 
' • 
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. 
Control 

~ 

~-

TOTAL NO, TOTAL 
DEVICE TYPE USED FAILURE RATE 

CAPACITORS 6 . 00030 

RESISTORS 12 . 00026 

DIODES 6 . 01700 

TRANSISTORS 4 • 00800 

az:t \•& 
Micrqcircuits 2 . 00275 

TRANSFORMERS 

CONNECTORS 

I 

COILS 8t CHOKES 

I 

TOTAL ASSEMBLY FA!LURE RATE · 02831 

MEAN-TIME-TO-FAILUJl.E 3. 53 x 10
6 ') HOURS 

%/ 1000 HOURS 

MISSION SUCCESS PROBABILITY . 9950 

-----------------------
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