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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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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 component 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 each generic part

type.

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

Assumptions and Calculations:

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 Probabilily

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

3.3 Component Failure Rate (%/1000 hrs)

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 refinement 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 A for lunar day and
lunar night, i.e.

A =--;-— (X day +\ night)

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

o 3.3.1 Resistors: The temperature rise for resistors is not calculated
per se but is assumed to be incorporated in the power ratio stress
level. Failure rate values are given for the sink temperature and
stress (power ratio) level.

3.3.2 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.

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

T, = (T,-Tg)/(T,  -Tg) (1)
J J °S Jmax S

T;=(Tp + (TJmW-TS)PJ (2)
- Pmax
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.where:
Tg is the temperature at which derating begins (125°C)
T Jmax 18 the maximum junction temperature (usually 200°C)
T p is the heat sink temperature
For Ty < 25°C use a Ty = 0.00.
3,3.4 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 Summary

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

OPERATING TEMPERATURE OF

LUNAR NIGHT LUNAR NOON
COMPONENT °F °C °F °C
60 IN2 RADIATOR 24 ~4. 4 109 42. 7
ELECTRONICS CASE -161 -107 7 245 I18
ANALYZER CASE -246 -154 248 120
EMISSION CONTROL 56 +13.3 139 59.5
PROGRAM SWEEP HIGH 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 WATLTS INTERNAL DISSIPATION -
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TABLE I

LMS PROTOTYPE MODFL ‘
PRELIMINARY TEMPFRATURE SUMMARY

compoNENT TTAR IGHTS T LONAR NGoN— | ANBDY IE ML ERATURE |

60 IN? RADIATOR -12°r 9°F -37°F ‘
BASE PLATE ~98°F ©I°F 13°F ‘
ANALYZER CASE (84) -309°F 1197 ) 310°F '
ELECTRONIC CASE (86) -214%8 ELL 21 ' ;
EMISSION CONTROL 33°F 134°F -36%F “
PROGRAM SWEEP HIGH VOLTAQY &°r °F 3708 ;
1L.OW VOLTAGE POWER SUPPLY -2%F 107°F «37°F

HIGH VOLTAGE POWER SUPPLY -4°r 106°F -31°r '
HOUSEXEEPING °r u1°r -37°p \‘
SIGNAL CONDITIONER 18°r 12¢°F . 5, ’
DATA COMPRESSOR 3¢°r 143°r -38% . [x
PRE AMP - DISCRIMINATOR o°r 10°F -s8°F $
CONTROL & MONITOR «£°F 101°r -36°F

R ) 9.21 WATTS FLECTRONIC DISSIPATION | 8 WATTS HEATER POWER

(*0.5 WATTS HEATER POWER)
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SUMMARY

Page 11 of 199
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Rev, B

DATE: _4/26/71

ASSEMBLY: SUB ASSEMBLY:  SCHEMATIC NO: 347552
COUNTING AND DATA COMPR ESSIBN
TOTAL NO. TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS
CAPACITORS 7 .000035
RESISTORS ™
DIODES
MIGROGIRCUITS 75 . 152664
RELAYS
TRANSFORMERS
CONNECTORS 1 .001200 60 pins/ 12 active
COILS & CHOKES

TOTAL ASSEMBLY FAILURE RATE _ . 153899 %/1000 HOURS

5

MEAN-TIME-TO-FAILURE 6.50x10° HOURS

MISSION SUCCESS PROBABILITY

. 3733971
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SUB ASSEMBLY: SCHEMATIC NO: 2347552
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3 ‘ w ety ' MAX TENPC | ! VOLTAGES INPUTS, DUTPUTS | sPeep JCL X cmcunw FOR RELIABILITY USE ONLY
‘ TYPE NLY Faalralan W] a, dan [xor faanl ¢ [ xor || | FUncion E pare | s [emlecl
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121 , . . .
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ASSEMBLY: Counting & Data Compreaaion N SU8 ASSEMBLY: SCHEMATIC NO: 2347552
F % T MAX TEMPC VOLTAGES INPUTS OUTPUTS SPEED %gg‘t CIRCUIT FOR gsuAeuan USE ONLY
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e Al
3 CKT DESIGHATION £ Efralrnlvnfaxi ¥ ban)in jiox :‘" S 1™ B L :;o 18]y f! TOTAL
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pROJECT: 34004 1.1 APPENDIX A paTe:__ 228/
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*
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PROJECT: __54004 1.1 APPENDIX A ' . 4/26lM

DATE: .
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" PROJECT: ___ 94004 1.1 APPENDIX A DATE: 4/26/ N
ASSEMBLY: Counting & Data Compression SUB ASSEMBLY: SCHEMATIC MO: ___2347552
s
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1.1 APPENDIX A DATE: 8/26/71
SUB ASSEMBLY: — SCHEMATIC NO: __2347552.
L v . 10 B v R - - [EL IR . [ t . . -y .
o
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SUB ASSEMBLY:

B

Rev,
ATM 966

Page 29 of 199

DATE: 4/26/71
SCHEMATIC NO: 2347552

—
Q : Pivg J 13 PXS
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1.2 APPENDIX A

PROJECT: 94004

PARTS APPLICATION ANALYSIS

SUMMARY

Page 30 of 199

ATMT558

Rev, B

DATE: 3/15/71

mm——

ASSEMBLY: SUB ASSEMBLY: SCHEMATIC NO: _2347542
Signal Conditioner & Command Decoée
TOTAL NO, TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS
\
CAPACITORS 12 . 000063 "S'" Level
RESISTORS 2 . 000044 "S" Level
DIODES
TRANSISTORS
MICRO-CIRCUITS 36 . 052794
TRANSFORMERS
CONNECTORS 1 . 008800

COILS & CHOKES

6

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

MISSION SUCCESS PROBABILITY

. 989248

TOTAL ASSEMBLY FAILURE RATE __ . 061701 %/1000 HOURS
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AT™ 966 Rev, B
Page3l of 199

3-15-1

2347542

1 3 ? 4 8 > 3/1 s ] ' 0] PO A 18 19
4 > @, e, S ) &

&y » 7 /8, : 38 v £
F24 &% £ § T 3‘%j§“ :'i f&’! & 38 (85 a8 [
W)OBH ) § T ) § B ET) T e fE

j” j J .PVO‘: v &% & ’§§ ‘? a‘v \73
“ ;l’ Vi 10-3
Cl | CKRI3BX104KS { Aerovox {0.1 [10 foo 5.34.05 0/64 008 A ' o01]. oos .000005 -
C2 | CKRI1ZBX102KS 0. o019 10 ! : '
) ] L] ]
C3 [ 1L N [
] [} 1}
C4 ] ) N 1
'
cs : N :
’ ) ]
Cé : PR L)
c? - ! ' : '
|}
cs ' ! '
cio ' : '
cn : ; :
c12 0. 0010, ' ) 005 "' ' . 005 . 000005
c9 | csr13G105KS 1.0 so | 5.3 0/64 008 A jul 1. oo1]. 008 . 000008
t ! t
] § ]
[] ] L]
] ] )
: N
A ]
2 : ! § 1
' P t ]
1 N [} 1
] [ []
[ N 1
1 ) 1
i ] A
2 2 '
VANLUAS RATS §0UACES (FOR COLUMA 01§ CALLULATED MTSY =y torat zarvns nare 000063 350 iay
A ATM HDSA__
() ]

BS-321A




Rev, B

ATM 956
PARTS APPLICATION ANALYSIS . Page 32 of 199
RESISTORS
1.2 APPENDIX A
PROJETT: . 94904 DATE: 23.15.11
—~ ASSEMBLY ; SIGNAL CONDITIONER & SUB ASSEMBLY: SCHEMATIC NO: 2347542
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ATM 966
PARTS APPLICATION ANALYSIS
1.5 APPENDIX A SUMMARY Rev. B
PROJECT: 94004 DATE: 5-15-71

ASSEMBLY: SUB ASSEMBLY: SCHEMATIC NO: 2347571

Electron Multiplier H. V. P. S.

TOTAL NO, TOTAL

DEVICE TYPE USED FAILURE RATE COMMENTS
CAPACITORS 19 . 0001302 NS level
RESISTORS 21 . 000471 nS" level
DIODES 23 . 019760
TRANSISTORS 6 .019350
RELAYS 2 000 574
TRANSFORMERS 1 . 002000
CONNECTORS
MICROCIRCUITS 1 . 001300

l .0430112

| Sk

TOTAL ASSEMBLY FAILURE RATE .043068%& %/1000 HOURS

NmAN-TIm-TO-FAILUREZ. 32x106 HOURS

MISSION SUCCESS PROBABILITY . 992492
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ATM 966
PARTS APPLICATION ANALYSIS
SUMMARY
1.6 APPENDIX A ——— Rev. B
PROJECT: %4004 DATE: 5/15/71
ASSEMBLY: Ion Pumg SUB ASSEMBLY: SCHEMATIC NO: 2347579
HV PS i e e L e
TOTAL NO, TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS
CAPACITORS S level
27 . 000209 o
RESISTORS S level
47 . 000902
DIODES
3 .015180
TRANSISTORS
6 .015440
RELAYS
1 . 000287
TRANSFORMERS
1 . 002000
MICROCIRCUIT 3 .003990
MISC. PARTS 2 . 000040
TOTAL ASSEMBLY FAILURE RATE .038048 %./1000 HOURS

MEAN-TIME-TO-FAILURE 2. 63 x 106 HOURS

MISSION SUCCESS PROBABILITY . 993334
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1.6 APPENDIX A .
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A.7 APPENDIX A

PARTS APPLICATION ANALYSIS

SUMMARY

Page 89 of 199
ATM 966

Rev, B

}{:\ ,,,,,,, 1
PROJECT: DATE: 5/1/71
ASSEMBLY: SUB ASSEMBLY: SCHEMATIC NO: 2347532
Control and Monitor .
TOTAL NO, TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS
CAPRPACITORS 4 . 000119 "S" level
RESISTORS 17 . 046820 "S'! level
DIODES 6 . 003960
TRANSISTORS 8 . 027900
RELAYS 5 . 000971
MICROCIR CUITS 1 . 001300
CONNECTORS 1 . 001000 9 active pins
COILS & CHOKES

TOTAL ASSEMBLY FAILURE RATE _ 082070 %/1000 HOURS

MEAN-TIME-TO-FAILURE 1,22 x 10° HOURS

MISSION SUCCESS PROBABILITY . 985803
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1.7 APPENDIX A
PROJECT: 94004 DATE: 5-1-71
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) RELAY
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PARTS APPLICATION ANALYSIS

SUMMARY
2.1 APPENDIX B

Page 970f 199
ATM 966

Rev. B

* NOT INCLUDED IN TOTAL FAILURE RATE

TOTAL ASSEMBLY FAILURE RATE 034409

MEAN-TIME-TO-FAILURE 2-91x10° HOURS

MISSION SUCCESS PROBABILITY .993990

%/1000 HOURS

PROJECT: LMS DATE: 10 Feb. 1971
ASSEMBLY: SUB ASSEMBLY: SCHEMATIC NO: 151-405
Spectrometer Spectrometer -
Agsembly % Agsembly
TOTAL NQ, TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS
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
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PARTS APPLICATION ANALYEIS

{(MISC, PARTS)
2.1 APPENDIX B
8UB ASSEMBLY:

1

‘Rev. B
ATM 966 |

Page 93 of 199

DATE? 19 February 1971
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Page 99 of 19:

PARTS APPLICATION ANALYSIS
4 SUMMARY ‘
Pl 2.2.1 APPENDIX B
PROJECT: LMS o DATE: 9 March 1972
ASSEMBLY: Emission SUB ASSEMBLY: Mother Board SCHEMATIC NO: 151-552

ATM 966 Rev, I

Control
TOTAL NO, TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS
RESISTORS 51 06437
DIODES 32 . 03350
- TRANSISTORS 10 .01533
LAYS
TRANSFORMERS
7 . 00800
Photo Switch.
Micro Cii‘cuits 2 - 00275

TOTAL ASSEMBLY FAILURE RATE .13847 %/1000 HOURS

MEAN-TIME-TO-FAILURE 7.22 x 105 HOURS

MISSION SUCCESS PROBABILITY . 97599




antn B LR

o

PARTS APPLICATION ANALYSIS

! o e
CATM 966 |

Page 100 OfJ_%%m

CAPACITORS
. PROJECT:  wns - v 22.1 APPENDIXB DATEF 9 March 1972
ASSEMBLY: Emission Control SUBASSEMBLY: Mother Board SCHEMATIC NO:  151-552 B
8 s A o
81 4% il %
§| & 5y &
e é §
- ] ] T N
C2 CSRI3GI06K 0236 s.01 . 000234
. ’ 1 ' !
C3 CKR05BX102K 0317 .001 , 0058 .01 . 00005
. ] [ & ]
‘lca_ | ckri3Bx104K | 0153 .1 : 005 | 1.01 . 00005
cs | ckrR13BX104K | 0153 1 . 005, el . 00005
it 8 o1 e : - .
Cb CKR13BX103K ] .0153 .01 10 }50 ] :3 06 50;_ B 60 . 017, A " 01 » . 00005
c7 ) 18k 38%02 cntral 1ab | . 002 2000 hsoh o5 Yoo Feo 0! o 00016
; . ‘ . <
N i i s & [
. 1 _g ' ]
: [] : ' j ]
] i Ll ]
1 T '
I [] 1
[] L ]
! ' ' }
i V '
i -
] 1 )
' ' )
[ N} 1
’ ' '
) 1 )
[ 1 !
' ' 1
' ) '
1 i i
] 1 ]
] ] i
(] i
» n n
FAILURZ RATE SCURCES (FOR COLURN 314) CALEULATED MTBP s vorar, raiLung rave - 000722 31000 uas
A_ATM 605 A 8
c o

BS-321A




(sx038182y)

PARTS APPLICATION ANALYSIS

ATM 966

Pagelol of 199

RESISTORS
2.2:1 APPENDIX B
PROJECT: _ 1ms DATE:__9 March 72
ASSEMBLY ! Emission Control SUB ASSEMBLY: Mother Board SCHEMATIC NO: 151-552
1 ] 3 s s s 1‘? o 1 :
& 3/ /a bS /54 @g
§ /s b8 /D a3 fof s L A SN
¢ S0 & v/ £ /2 Je £§ & Jeoedly ’
S/ o888 § 5 4 et S8R 5 S8 8 STy o885 (58 [
S§ &F 3 & ' Ly S5/ 58 & 838 A 4 158 [oF [98 fow
K A $ G & [ 55T /5 ¥4 Vel WS F [k
&5 3 § & $ T AR A I Pt
. _ ‘ + L
- '
R1 RCR20G104JS 39008 100K]5 - ) <.1.}1 140 16_0 023 A » 001 .000022
J t A
R2 RCR07G220JS 39008 22 5 250 11 <.1%t100i60 0221 2001 000022
i '
R3 RCR0O7G221JS 39008 220 }5 . 250 J20 <.11 140 }60 .022¢ 1001 . 000022
[} »
R4 RCRO7G103JS 39008 10K |5 . 250 J2.5 [<.1] 140 {60 0221 1001 . 000022
1 [
RS RCR0704713S 39008 470 |5 250 |54 2 140 }60 022y 1 001 000022
) ¥ i
Ré6 RCR32G180JS 39008 18 5 1.0 j180 18 | 100 j60 022y §7 1001} 000022
0 i
R7 RCR32G180JS 39008 18 5 1.0]180 .18 l@) 60 .0221 E 1001 1.000022
? i 1
RS RCR0O7G103J5 39008 HOK |5 .2512.5 1<.1] 100 160 L0221 1001 000022
5 1 I
R9 RCR070471J5 39008 470 15 .25 154 2 l@ 60 022 l 1001 200022
T T ha ]
R10 RCRO7G561J5 39008 560 |5 . 25 25 . 10D {60 .022y f‘( 1001 . 000022
; T iie [
R11 RCRO7G682T5 39008 6. 8K {5 25 [16 <.1] 100 60 .0221 = 1081 . 000022
i T
R12 RCRO7G68278 39008 6.8KI5 .25 16 <.1]1GD %60 L0221 1001 -000022
; i i
R13 RCRO070561J8 39008 B60 |5 .25 125 .1 100 }60 022y 1001 . 000022
1 )
R14 RCRO7G103J5 39008 10K |5 .25 2.5 <.1]| 100 6O .022 1001 . 000022
1 i
R15 RCRO70472JS 39008 4. 7K |5 25 B <.1} 100 0 .0221 1001 2000022
' i
r27 | B Pyrofitm | * |1 |12sp  [<.1]100 ko 168, 101 .00168
] ]
R28 " " Pyrofilm * 1 125 B <.1} 100 O 1681 191 00148
) 1
R29 " " Pyrofiln * 1 125 B <.1§1100 O 168, 101 . 00168
™ i) 7
FAILURB RATE SOUBCES (FOR COLUMN 914)
ALATM 605A ? CALCULATED MTBF__ HRS roraL FATLURE RATE - 005370 3./1000 rrs
c D
roan 0w

BS-321A #Selected during final test



(sx038189))

PARTS APPLICATION ANALYSIS

(
ATM 966 |

Pagei02 of 199

RESISTORS
PROJECT: LMS DATE: 9 March 72
ASSEMBLY: Emission Control SUB ASSEMBLY: Mother Board SCHEMATIC NO: 151.552
1 2 3 4 5 (] 10 0 1 hl
re /M o 49 7 - ‘e /& o J
VAN - j,g Lo ;,f? % f 2/ g}gg g éfjgs
)G ) § T e W SR
&¥ s §/%° 4 § R\ RIS
f :
R30 | 151-351 PME 604 Pyrofitlm |+ 1 1 l12513 1< l100] 60 .168 $A 1.0} 00168
R31 §151-351PME ¢on|Pyrofitlm | * |1 Jizs}3 <1 |100} 60 168 1 1.0l Q0168
R32 | 151-351PME 60n] Pyrofilm | * 1 {12513 <1 io0f 60 168 4 o 00163 |
R33 ] 151_351PME 60n}Pyrofilm | * 3 1 lias} 3 [<.1]100] 60 168 1 1 .01 00168
R34 [ 151-351PME 60n]Pyrofilm | * | 1 lizs] 3 l<.1 |100] 60 168 4 1.01 00168
R35 | 151-351PME 60n] Pyrofilm | * 1 12513 1<.1 {100} 60 1681 N ' om 00148
R23 | 151-351PME 60n} 39008 * 15 1250]5 J<.1 {100} 60 022, ﬁ i .00 . 000022
Rz4 | RCROTGEXXIS {39008 * 15 1250l 2.5l<.1 |100] 60 0221 ' 00 000022
R25 | RCRO7G7537S | 39008 * 15 1as0f 2.51<.1 }100] 60 L0221 ‘.00 . 000022
R26 | RCRO7G753JS {39008 75k | 5 1250} e.5l<.1 g0 .ozz:AF ' 00 000022
R16 | RCRO7G681IS___]39008 680 I 5 l2s0] 23 |<.1 |60 _0z21A & ‘g 000022
R17_ | RCRO7G681JS {39008 680 | 5 1250 23 l<.1 leo 02214 E : 00 000022
R18 | RCRO7G631JS | 39008 680 | 5 1250} 23 |<.1 |60 02214 1. 00d 000022
R19 | RCRO076681JS  |39008 680 | 5 lzsole l<.1 o0 : i . 000022
R20 | RCR07G4727S | 39008 4.7%] 5 [2s0] 25 |.1 1o ' ' 000022
R21 }151-351-02-500 {Pyrofilm 150M | 1 Mas Volthge/Cper vplt. 2.500/1367 : ; . 000022
R22 | RCR07G184J5 | 39008 180K| 5 125001 J<.1 ; ' . 000022
R37 | RCRO7G103JS {39008 10k | 5 j2s0] <1 §<.1 ' ) . 000022
T i 7
PAILURR RATS SOURCES (’CR COLUMN #148)
AATM 605A B CALCULATED MTBF HRS 1orat parLueg rate - 01034 %/1000 uns
[ D

BS-

321A

Rav. B



PARTS APPLICATION ANALY SIS
RESISTORS

2. 2.1 APPENDIX B

ATM 9. A

Paga tus of 199

“Rev. B

PROJECT: LMS DATE: 9 March 1972
- ASSEMBLY: Emission Control SUB ASSEMBLY: Mother Board SCHEMATIC NO: i51.552
o)
o 2 3 4 s s 10_ 1 i
b
2 v /. N oy LY
Bl & i ig % % "% Sy ) s sty 59 55 §§§ :f
2 é’ ‘G":? & gﬁ'f Efss “i" [ 53" casf%f &ésé{; ,.ff i /fi? oty §$¢§
NG H T YR s
g; () v ;ll l[ ; ;
1
R38 RCRO7G103JS 39008 10K 5 250 <1 <.1 [] 'L . 000022
N 1
R39 RCRO7G103JS 39008 10K 5 250 [<1 <. 1 ] : . 000022
. ] ]
R40 RCRO7G103I8 39008 10K 5 25012.5 1<.1 [ ! 2000022
[ [ ]
R41 RCR07G1033S 39008 10K 5 250 12.5 |<.1 ] 3 . 000022
' 1
R42 RCRO7G103JS 39008 10K 5 250 12.5 {<.1 ' [} , 000022
) i
| R36 | RCRO7G47475 | 39008 41k | 5 J2s0l<1 <1 e\ " ). 000022
' i
' 1
] ]
' E '
] 1
¥ .
] b 1
v E '
i []
8 '
i T
| .
1 ]
P N .
] []
} 1
1 1
i 1
1 ]
) ]
1 []
3 1
] 1
1 L.
1o 20 n
FAILURE RATR SOURCES (FOR COLUMN #14)
A ) CALCULATED MTBF roraL raLors rate - 00013 4,000 pps
c D
et 880

BS-321A



(s 10300pU0ITUAG)

ATM 966

Rev. B
PARTS APPLICATION ANALYSIS Page 104 of 199
{SEMICONDUCTORS)
- PROJECT: LMms DATE: 9 March 1972
ASSEMBLY: groission Control SUB ASSEMBLY:  Mother Board SCHEMATIC NO: 15155,
n MAX. TEMP °C AVG PWR DISHIPATION ) POWER RATIO| MAZIMUM VOLTAGES DICDR PIV . FOR RELIABILITY USB CNLY
S A A RATED AT p | o [Ycmo] vea [¥ceo] ver emcurr | PART siruFrlrc
[ .
cur | USSIGNATION, v :lsl:"f‘ 8¢ AR . a8 2l a é 'Y A 'Y .Wﬁmm%uun:gg TOTAL
s SSHECONTAICTOR, Als Fia wju sia e ®le e} ¢ En & ; 5 : g g s aprid- | MEFT Bppgl B [-TIA Lia ul ranims
o POLAKITY e 1 gfr cjr = w| . Iy slr al ¥ |38 z o H b H 3 | camon ) Sl bt r T} mare
T jr LT L - A U tjn 3 v : 2 D A o 4 {Deftaz) L3 A TH
v |n 2f0 1 1 s 1a2]a 2] a ? : A A 1 A L P/ Teent (/1000 urs)
a Ir eliry = ¢ % b wly 2 s g L L gelr 1} BRI
, . - R ..,"‘.,c "1! ,AT e case) i} v v v v " &
0 0 ) 3 3 B n . Fg . I n
CR1| 151-364 3 |
IN4942 seM] 60 | 175] 60 [ 750750 J720 120 [ <1 g 1 .00050
CR2 2 :
AT sMiNg1eA 60 075 60 J250f 250191 f191]3 |<.1f<n 3 ! . 00050
CR2Y 151-364-01 1
”"; IN4942 60 N7s5 160 750 754 720f720] <1 J;.l <11 200 000 I 8 | . 00050
CR1
b e 151-.364
CR2Q 1IN4942 60 175]60 [?750 | 750f 7a0{720] 5 |<.1]<.1 200 §_ 4 1.00050
]
8’11:*30 SMEN914A 60 175 {60 2501250 [ 1911191 <1 f<.1}<.1 200 F ] 3 . 00050
[}
R2 }
CR14 151-369-01 :
CR29 1IN4942 601175160 {750}750)720]720 o<l 1 I 2 {.00050
]
I
CR1 151-497-XX 200170 380 380110 |10 [ <.1 7.5y Ref g i 1 1.00410
1
Cr)d Zener 200§ 70 | 384 380 10 f<.1 10v Ref 1 {.00410
CR1] [ 200 {80 [380 380 10 {<.1 7.5 Ref 1].00410
CR19 151-368 IN4942 175 160 20 720172017000 <1 K.1|k.1]<.1 200 com, 1 {. 00050
CR1 151-438-XX 2001 70 | 380 380 10 <.1 8. 24 Ref i 11.00410
crig Zemer 60 | 200]80 }380 380 10 f<.1 13y Ref i | 1.1.00410
= AILURE RATE SOURCE {Soe Colamn 23) b »
A ATM xS c NOTE: It is azsomed the transtert and peak power does not exceed the asfe limit, TOTAL PAILURE RATE o 93350 £/100 amy.
B o
Toemp

BS-321A
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PARTS APPLICATION ANALYSIS

ATM 966

Pa.ge 10 5 of

Rev. B

109

{SEMICONDUCTORS)
PROJECT: __ 1wms 2.2.1 APPENDIX B DATE: __ 9 March 1972
ASSEMBLY: Emissien Coutsel SUB ASSEMBLY: Mather Board SCHEMATIC NO: 151-552
. MAX. TEMP °C AVG TWR DISEPATION (o) 1POUBA RATI]  pAXmeUM VOLTAGES NODR PIV FOR WELIABILITY 0SS CHLY
S 2 A RATED AT “ceo| veB | ¥ero | Ve cimcury | PART sirupr ely ¢
cxr DESIGRATION, U s 4f JiC BC alalala » froucron jsezcun T o o of
sm smucompucyon, | 1 lo Sl N[5 3[R P B Atelaflctale avma. [ B0 R ILTIN LfE O} oo
c i Tlr cls =] u b 14 O (A S A B O N el L SIS R O R Bl-vecis
N0, POLARITY T I Uiz rin B c 13 ilT 4 v 3 u ] 14 (Dattne) l,apkﬁi
v ja 2o 1 1] 2% ela L - T R O b A LFGs T rer] @vies ansy
a7 Y1 ojmrl sl 8 |yt L * L :@”:; swoofiven
) L s: QTA u'-'ut'rc _1: (] n"ATu 'uvl_l,vu v M £2] 2 In “:m 7
|
NPN 1A
Q1 SZN1486 Sol {60 200162 }25w 19.7 100158 {100] 58 ] . 002624
— T e
_ L H
Q2 | 52N1486 bol_ {60 200062 P5w| 119.7]  |spe f<.1f<.1f100]58 100] 58 A . 002624
. NPN , . J |
Q3 |- s2n2102 Rcalso |200164 | 1w | 5w | 80 0 } 125} 025120 65 ! . 00141
NPN
Q4 S2Nz102 RCAL60 j200[64 iw | 5w (.80 |4.0]100 1251 0254120 65 . 00141
=
HE
Qs S2N2222A 60 175460 }5001} 1.8} 383}1. i4. 18 K .1}<.1160 }] 5 601 5 i 1 . 001210
1
g
1.8 1
Q6 S2N2222A T'T 60 1175{60 {500 w 383 {L3%.18k<.1§<. 1} 60 | 5 30y 5 é 1 . 001210
[ ]
?
Q7| saN2222a 60 1175160 500|!-8138301.37 .1gl<.1f<. 1l 60| 5 | 30 5 § i . 001210
W
1.8
Q8 52N2222A 60 [175]}60 500 w 3831n.37}.18|<. <. )} 60 5 304 5 ) . 001210
Q9 |
~—+ S2N2222A 60 1751 60 }50011.8]383¢1.3F 2.4p <. <. 1] 60{ s 30 5 . 002420
Q1
a PAILURE BATE SCURCR ve Cobima 2%) »
A _ATM 605 A c KOTE: It in sagumed the transiest 2ad peak pover does not exceed the safe dmit. TOTAL FALURE AATE .. 015328 ___ g/1000 ems.
» D
freon

BS-321A
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ATM 9¢6 xg Revi B -

PARTS APPLICATION ANALYSIS Page 106 of 199
(RELAYS)
PROJECT: pums 2.2.1 APPENDIX B DATE: 9 March 1972
ASSEMBLY: Emission Control SUB ASSEMBLY: Mother Board SCHEMATIC NO:__ISI—SSZ
? CONTAET LOAD us RELAY COIL prjs of'r.
5 Zg" Dxfﬂcmm RATED . ACTUAL POLE3 | POWER |VOLTAGE 33:‘ ? !l' L
circurr BC, MIL OR VOLT/ CUHRRENT y A X, o
s | omcronme] 8 | 5 e A HHEAHO RS PN S H
- : L R PR Forargovmce| L FTI TR A b T hode | o2 bopema | 550 hd 1 RATS
DESIG. AND T R STATR STATR o alilrzloinis BOUS axksasf r
Ao . ConsTRUCTION A | ; Adriviepate]al ogeTesyssons @ Tar |1 by voums
) Syl ®Bal v v A A b *leivl, SECONT Y ik
® T i
N éé .L! 4 3 s b | b s 10 2 fia by he he' he by N 9
= S : =
151-345-01 45 | 47 1250
K1 |BR17A-E1-V3 Babcock | 28| 2 | so]su |250 22 hi . 0002
151-345-01 A
. K2 BR17A-E1-V3 Babcock 28 2 1300 1300 u a R 2§12 _ - 0002
151-345-01 A
K3 BR17A-E1-V3 Babcock 28 2 1300 3q0 u u R 2] 2 . 0002
i
1 ~.n)
s N i
' i
K5 |
| ]
151-345-01 7
Kb BR17A-E1-V3 Babcock 128 | 2 J300f300] U ju [R [21]:2 A . 0002
H
i
j
IAVWG! PAILURE RATR SOURCES (FOR COLUMN MO, 31)
mpa%xm A MLHRB 217A » CALCULATSDMTEP ________ __ HOURS TOTAL PAILURE RATR _- 0012 2/1000 HRS
c
{i@L

BS-3214A
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. ATM 966 |  Rev- B
PARTS APPLICATION ANALYSIS Page 107 of 199

{INDUCTORS & TRANSFORME RS)

PROJECT: pus . 2.2.1 APPENDIX B DATE:__ 9 March 1972
_ ASSEMBLY : Emission Control SUB ASSEMBLY: Mother Board SCHEMATIC NO: 51552
4
3 o
a ’ TEMPERATURE (C) /19 / sscowmary [ of
f‘; ;,9*‘ é’i L 7 13 e 15 Jis 11 Jis 2 2 fa
£y ; N F o 2 -
3 fz}-#‘ § X < o # g :?& é’&’ » f‘-’q’ &£ &
o SFs o & QO : & 9¢ £/ g g7 L &
: G /7 Lo/ o A
b/ o 2 A 4
. - ¥ b 5 F 3. j y Ey ) »
:3 - -
T i ;
$1.T1 1151-319:01 Le;_g;&e_rL c 70 !?;5‘7 4-61 5 AT oo02
1)
o .
S i 7-812.5 g
3 22 i SEETEE !
[ ] : X i’
" 16 H 9-1012.5 H
—_ 3 i vi
36 i 415} 20 H
X []
NN SV 25 . 6-17 90 ]
i ]
L 32 ; 18-2d 13 &
I2 151-320-02 G 118 32 v {.01s5} ¢ 60 si6s B.51 3 .5k vj1-21 10 ‘1 . 001
: ]
T3 151-320-01 Leightner C 18 32 vV }.015) . 60 5165 .51 3 §2.51131-2} 10 1 . 001
¥
T4 1151-321-01 Leightner] C [18 32 Vv 1.601 60 2162 1.5 3 2.5 13-4} 5 ] . 001
]
TR 151-320-01 Leightner C 18 32 v _1.015 60 5165 1.5 3 12.5(111-2¢{ 10 1 .00}
Th } 151-320-02 Leightner] C 118 32 v _}.015 60 5165 1.5/ 3 12.51 1 {1-2} 10 ! -001
T7 151-321-01 Leightner C 18 32 v [.001 60 22 1.5 3 12.91}3-4 5 ! . 001
L1 151-322-01 C 24 .- .05 R50 60 5k5 ] . 0003
¥
|
1
!
L)
{
; ]
1
¥
L . (20 » 3t
TYPE OF CASE 0083
4. HER. SEAL FAILURE RATE SOURCES (FOR COLUN £20) CALCULATED MTBF oo .. HRS TOTAL FAILURERATE ____________ %,1000 AR
C. ENCAB. M 21T A .
D. OPEM c o
LAY Fatke 4R ——

BxA 321A
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ATM 964

Rev, B
PARTS APPLICATION ANALYSIS Page 108  of 199
(SEMICONDUCTORS)
PROJECT: 1MS. 2,2.1 APPENDIX B DATE: 9 March 1972
ASSEMBLY: _Emjssion Control 5UB ASSEMBLY: Mother Board SCHEMATIC NO: j51.55;
M | Max. TEMP C AVG PR RASPATION (uk) |POWPR BATRH  S5imeom VOLTACES 1008 FIV  FORYRELIABILITY USE ONLY
TYPR n A WATEDAT Ve Yen [¥czo | von P u
oxr DESISRATION, s :.‘c‘afsrﬁ, Be daa Alala 1L TOTAL
e SREICONDUCTOR, A 1B LA u{‘v 1 A cH g A < L. T A PAILGRS
0. POLARITY A O K 4 it - I T sl 3l b RATE
A A A 2
N g - ,"ﬂé;% é 32z ; R %E #gn] eario0 enm
T : 1
F:: . !: .TA T : T 1 K'TA ] » v M v A .- ) u g=______==
;% 151-347 LED ] :
| 3 . 0018
MCT-1 DET|Mon{60 {100 20d 200| 91f 91 o .1'< X 30 3
23 | 151-347 LED 63} o lr :
: .00
MCT-1  DETjMon}60 100 204 zoo] 91] 91Lo |<1l<11 30 3 18
> - . SN W . S i . 3
43 | 151347 LEDIM 63 g i
: . 0018
MCT-1  DET[Mon}60 |100 zool zool 911 91 [-»1 k-t 30 i
{22 ] 151-397 1mel 6o Jioo] 63} : _
14 ) . 0018
MCT-1 SENS Mon.}60 ZO(J 200f 911 911:i2 k.llc .} 30
z5 l 60 l1oo}63 f200]200{ 91 911 2 F.1 {<.1 30 : . 0018
- 1
l !
Z6 60 1100163 }200}) 2001 91 {91 2 F 1 §<.1 30 ) . 0018
]
151-347 LED g :
Z7} MCT-1 SENS |Mon} 60 100} 63 J200] 200] 91}91 ] 2 ]<.1]<1 30 i . 0018
|
78| See Addendum [Sheefs Page -{---4--- g H
: A
1
Z9l See Addendum Fheetg Pa, %e -,L--- | . g :
- FAILURE BATS S0TRCH (Zve Cofemn 53) bl " . L0126
A ATM 605 A c HOTS: R is aszemed e transtent and peak power dves ot cxeed the safe Mokt TOTAL FATLURS RATS /1320 FRS.
B » .
ue

BS-321A



Pagel09 of 199

PARTS APPLICATION ANALYSIS

SUMMARY ATM 966  pey. B
2,2.2, Appendix B
' PROJECT: LMS DATE:'9 March 72
ASSEMBLY:Emission SUB ASSEMBLY: EC-1 SCHEMATIC NO:151-552
Control
TOTAL NC, TOTAL

DEVICE TYPE USED FAILURE RATE COMMENTS

CAPACITORS 2 . 00034

RESISTORS 11 . 00027

DIODES 5 .00289

TRANSISTORS 5 . 00842

RELAYS

TRANSFORMERS

CONNECTORS -

COILS & CHOKES

TOTAL ASSEMBLY FAILURE RATE _.01192 %/1000 HOURS

6
MEAN-TIME-TO-FAILURE 8.4 x10 HOURS

MISSION SUCCESS PROBABILITY . 9979

ES-322



no_of 199

Page

PARTS APPLICATION ANALYSIS

CAPACITORS
2.2,2 APPENDIX B

SUBASSEMBLY: EC-1
s

151-552

. 000172

. 000172

9 March 1972

DATE:
SCHEMATIC NO:

Module 1

60
60

TOTAL PAILURE RATR . .. ¥'1000 HAS

e

CALEULATRD MTBY

.26} 1bo
.26} 100

134
13

50
50

1.0

1.0

- 2836

2836

LMS

.
.

Module 1

CSR13G105K
CSR13G105K

ASSEMBLY: Emission Control

PROJECT

1.Cl

c2

FAILURE RATE SOURCES (FOR COLUMN 014)

B
]

6

A
C

{Capacitors)

BS-321A
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ATM 926 Rev, B

PARTS APPLICATION ANALYSIS

Page ;) of 199
RESISTORS
e o : o 2.2.2 APPENDIX B
PROJECT:__ y1m5 DATE: __ 9 March 1972
_ ASSEMBLY : Emission Control SUB ASSEMBLY: EC-1 Module 1 SCHEMATIC NO: 151-552
= .
2 1 (] ] 0 s s 13_ ] 1 H
[ ad &> &
@ & S & N\ & &8/ /o & &
sl &/ F ) E e mg ool o 5 [ FSEE
- s /4 5 39/ & & /.7 7 5 S5 8 AL
a | & £ § 558 §CTS S/ S8 55 §&85 a5y § ' $E oS SLS
: § ? i g e é’é i j&"&lé ’;9 T A
i . ’ é ~§ ﬁ é’? &
e o v L ’ g g
3 . A v 1
Rl RCR07G102JS | 39008 1K | 250 f*100] .4 ] =80} 60 0364 \ ! 001 . 0000365
R2 RCRO7G10235 | 39008 1K 250}+100] .4 | %50} 60 L 0365 !. 001 . 0000365
R3 RCRO7G103JS | 39008 10K 250] 17] .1 ] *80] 60 | 022 .. 001 . 000022
R4 RCRO7G1037s | 39008 10K 2s50f 17} .1 =80} 60 022} + 001 . 000022
RS RCRO7G682Js | 39008 6. 8K| 250f s| .1}=s | 60 ) [ 022 ) ;- 001 . 000022
R6 RCRO7G183Js | 39008 18K zs0l{11,5} .1 | #* | 60 022 4 \- 001 . 000022
1 !
R? | RCRO7G4733s | 39008 47K 250} 1 L] =] 6o L 022, E 1. 001 : . 000022
R8 | RCRO7G183J5 | 39008 18K 250]11.5) 1] *» | 60 022 ! ;- 001 . 000022
R9 RCRO7G682JS | 39008 6. 8K| 250] 5 1] =] 60 022 3+ 001 . 000022
R10] RCRO7G103Js | 39008 10K 250 17] .1 ] == | 60 022 | . 001 . 000022
R11] RCR07G103JS | 39008 10K 250 17| 1] | 60 022 | . 1001 . 000022
] t
Bl .
] L
1 1
] ]
3 1
] 1
[ 1
] ]
1 t
] N\ I
N .
] N [
1 ]
19 20 n
FAILURE RATE S0URCES (FOR COLUMN #14)
A_ATM 605 A . B — CALCULATED MTBF ___HRS TOTAL FAILURE RATE + 00027 10t/1000 HRS
C D

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

BS-321A

SRR
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ATM 966 Rev, B

PARTS APPLICATION ANALYSIS Page 112 of 419
(SEMICONDUCTORS)
.2, D
PROJECT: pms 2.2.2 APPENDIX B DATE: 9 March 1972
ASSEMBLY: Emission Control S5UB ASSEMBLY: EC-1 Module 1 SCHEMATIC NO: 151-552
u MAX. TEND °C AVG PwR DESHIPATION trw) _ |PO%ER BA HATIMOMN VOLTAGES DISoR FIV PR RELIABILITY USE ONLY
rYpR M A RATED AT P 9 %ezo | Yo [ vezof Ve ccutr | PaRT g [ ulr vl ¢
ool I iiadil B Y R L I Alslatlalalalel]a ooy chrhad
sTM ik v s Far A 2 Al el alelal el By Mg 20 ofy 1Ty Ttome
SEMICODUCTOR, A B A A A ¢ %jc e} ¢ ﬁ B; - r e 4 b4 v | AFeua- | BENT Bgpyl R A M} PAILURS
o POLARITY cxu‘!c:s 2t o 1z slzr Al ¢ 14 b4 H : o 3 3 | camon yc) It QL 1] mats
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01 S2N2222A T1]60 J175 {60 500L8 {383 5.% ;5 .1 60 30 ) . 066 : A . 00121
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PNP M ]
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1%
M 1
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i
ER
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T1] 60 {200}60 40d1800f 32041440} ++13 .11 .1f 60 60 % i . 002
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’ 1
1
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% i
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» FAILURE BATE SOURCE (e Colwma 2%) 2 - »
a ATM-605 < HOTE: R Is assumed the transtent and peak power dves not excecd the safe Hmht, Torat pamons ears .t 031 %/1000 aR3,
a D
e % When (1) operates (2) is off and vise-versa
BS-321A
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Page 1130f 199

PARTS APPLICATION ANALYSIS ATM 966 R
SUMMARY ©
. 2.3 APPENDIX
PROJECT: LMS 2.2.3 NDIX B DATE: 9 March 1972
ASSEMBLY: kmission SUB ASSEMBLY: EC-2 SCHEMATIC NO:
Control
TOTAL NO, TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS
CAPACITORS 9 00021
RESISTORS g 00061
DIODES
7 .01117
TRANSISTORS
Microcircuit | 2 . 00340
TRANSFORMERS
CONNECTORS
COILS & CHOXKES
TOTAL ASSEMBLY FAILURE RATE .01539 %/1000 HOURS

P "

MEAN-TIME-TO-FAILURE 6. 498x1 06 HOURS

MISSION SUCCESS PROBABILITY . 9974

ES-322
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PARTS APPLICATION ANALYSIS Page 114 of 199

CAPACITORS

PROJECT: 2.2.3 APFENDIX B

DATE: 9 March 1972

ASSEMBLY: Emission Control SUBASSEMBLY: EC-2 Module 2 SCHEMATIC NO: 151-552
N T e " .
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20 n 2
A;_‘“M"‘“Z; ;‘: souacn: {POR COLUMN 314) CALEULATED MTBY HRS TOTAL PAILURE RATE L. 00021 % 1000 RS
A
C D
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’ ATM 9661 i BT

PARTS APPLICATION ANALYSIS Pagels of I’* 7
RESISTORS
‘ B 2.2.3 APPENDIX B o
PROJECT: LMS DATE: 9 March 1972
—- ASSEMBLY : Emission Control : SUB ASSEMBLY: Module 2 SCHEMATIC NO: 151-552
e -
N 2 3 0 s () 13 o 1 18
P a
@ 4 & & [N\ la & a@g
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RPN 4 § TR [ oy ,ezs’gsféa
4 J : & ? , KA S/
R1_| RCRO7GXXXJS | 39008 * 15 Lezsof1 |.1]100] 60 ' 022y 5 +. 001 . 000022
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! 1
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) E ]
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v 8 )
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1 1
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FAILURE RATE SOURCES (FOR COLUMN 914) *Select on Test
AATMG0% A B CALCULATED MTBF______________ HRS 7OTAL FAILURE RATE » 00061 _ 31000 sns
[+ D
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ATM 966 Rev. B

PARTS APPLICATION ANALYSIS Page116  of 199
{SEMICONDUCTORS)
. 2.2.3 APPENDIX B
PROJECT: LMS DATE: 9 March 1972
. ASSEMBLY: Emission Control SUB ASSEMBLY: Module 2 SCHEMATIC NO: 151.552
g) Sl : ;
3 M | max TEMP C AVG PUR DISERATION fein) 3 FOR RELIABILITY USR CHLY
A BATED AT v, ¥ o -
P cxr DEmmRATION, LN i€ e mw i g & om0} Yen f¥eso | Vou L ; SIRul f;g
- o r Ja A vl - aala Ea slalatatalala | &1 gl 1l o
3 BT SEHICONDUCTOR, a8 Sla wjusfa c #le el' ¢ ald<] a 4 A < A € | o Y U IR i ey
o w0 POLARITY g;::g:‘ u c (T airal t ﬂg" I 3 3 T ; T Lis mcn;;; L1 Tmre
[ ) A A |® v 3} 9 21 2 A = - .
q HE R A R R LR T (2 dﬂ o B BRI el T 0 [ covs000 vy
o s | r N|STOT | » | B T d eicdl B & | 16RFTTH
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i
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i
CR2 | SINY14 T1 }60 {175 | 60 } 250]250f191]191§ 1 A .1 75 3 | . 00063 |
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i
1
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]
1
T |
i
[
|
|
= FAILURE SATE SOURCH {fee Colmmn 23) d -
: ATM-605 A ¢ NOTB: R is aszemed tho transtest and peak gover does nol exveed the safe limit, ToraL raruas rats £ 91117 | w000 mms,
D .
30
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ATM 966 Rev, B

PARTS APPLICATION ANALYSIS Page 117 of 199 _

(MICROCIRCUITS)
2.2.3 APPENDIX B

PROJECT: LMS DATE:___9 March 1972
ASSEMBLY: Emission Control SUB ASSEMBLY: . Module 2 SCHEMATIC NO: ___151-552
= [ T MAX TEMP °C VOLTAGES INPUTS outpurs | speep fcrock 2 FORRELIABILITY USE ONLY. .
= A . WIDTH CIRCUIT A i
z rve Ve tealae]aeenT e Tou e Tme Lo T Tag Lo | Foncmon & omre T3 Tee]os
[+] 1 MIN
8 cKT |  DESIGNATION Al S lretaatan)ax] 7otan ) DAY 1M Ee] avl. B sl re] vora
3 SYM 2 urtlEeluc]lad] u |al D » cation 3 100 o[ 11T ranune
) NO. T f_‘f‘ PriarT ;g ‘l‘_ Et‘. ) % EHRS'| LH RATE
= ] T oltolom oM g - i [ R 1 (o VRS
% S N N '=' 1
' » 2 . s . ’ . » . " 12 0 o s e i o va Is |=» |n }=
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H i
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}
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1
i
5 i
i
]
P
2 1
g I
H [
H |
F 1
~= L
= [}
s 1
g i
H i
T T
= 1
H ]
H 1
H i
H '
H |
H |
= FAILURE RATE SOURCE (See Cotumn 18) » NOTE. ODERATED VOLTAGE iS DETERMINED BY: =
ATM 605 A c X:?:i:m'*:‘(::&n'[‘;:::e:ml TOTAL FAILURE RATE 0034 %/1000 HRS
o

BxA 679
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PROQJECT: LMS

PARTS APPLICATION ANALYSIS

SUMMARY
2.%.4 Appendix B

Page 118 of 199

ATM 966 Rev, B

DATE:9 March 72

ASSEMBLY' Emission _ SUB ASSEMBLY: _EC.3 SCHEMATIC NO:151-552
Control
TOTAL NO, TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS
CAPACITORS 5 . 00104
RESISTORS
DIODES 14 . 007
TRANSISTORS
RELAYS
TRANSFORMERS
CONNECTORS

COILS & CHOKES

TOTAL ASSEMBLY FAILURE RATE .00804

6

MEAN-TIME-TO-FAILURE 12,4 x 10~ HOURS

MISSION SUCCESS PROBABILITY

. 9986

%/1000 HOURS




PROJBECT: "1ms
ASSEMBLY: Emission Control

PARTS APPLICATION ANALYSIS

CAPACITORS
2.2.4 APPENDIX B

q
1
£TM 966 |
Page)jq _ of 199

A

DATE: 9 March 1972

SUBASSEMBLY: Module 3 SCHEMATIC NO: 15; 555
On 2 s s s Ju 671 8 9 1 13 ,%a AUls LT 18 19
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ATIM 98 ¢ Rev. B

PARTS APPLICATION ANALYSIS Page 1,9 of 199
{SEMICONDUCTORS)
PROJECT: LMs 2.2.4. APPENDIX B DATE:__ 9 March 1972
ASSEMBLY: EMISSION CONTROL, 5UB ASSEMBLY: MODULE 3 SCHEMATIC NO: 151-552
—
g’ : HAX, TRRP °C AV“mlmFATm{mﬂ POWER RA' HAXIMM VOLTAGRY DIODE PIV mRBmm U3% ONLY
A RATED AT o [¥ero | Vop §Vezo [ vou 4
by CRT ESIGHA TN, s h Aovle erTaw § I e I cmcuir
o . . ? fa oln ulr a A Ala a -] by e A A TOTAL
1 svm SEMICONDUCTOR, A ip Lia mlo siTy c mfc ¢ ¢ - 14 A € b4 PALLURR
A R R A L SRR L A R : e
g untnlm 1 :Al::}\’ ) En A B s %1600 5ES)
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: ] L 11 2 E
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thr\g S1N4942 SEM] 60| 175 60 {750}750 |720{720l <1}<.1 <.1 . 0020
CR,
1 CR7 151-364
thru S1N4942 SEM 60 ] 175 60 }750|750 | 720 \720 <li<. 1{<.1 . 0020
CRI0]
c !
tthlé 151-364 gl
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' A 1
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1
g !
) ]
]
i
1
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i
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i
]
= FAILURE RATR SOURCS {Zes Colazn 38 = »
A _ATM-605 A c HOTS: I is sasumed the transient 2od peak power does mot excoed the safe limit. ToTAL FAnLunE AT 2007 %/1000 mms.
» D
L)
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Page 121 of 199

. ATM 96A
PARTS APPLICATION ANALYSIS ?
SUMMARY Rev. B
2.3.1 APPENDIX B
PROJECT: LMS DATE: 10 Feb 1971
AMMBLY:PreAmeﬁDiSCSUB ASSEMBLY: Cg! -Osc SCHEMATIC NO: l_E’_.L“.{’(’Q_.....
' ‘One per system)
1
o TOTAL NO., TOTAL
‘ DEVICE TYPE USED FAILURE RATE COMMENTS
i
E CAPACITORS 4 . 000200
i RESISTORS 6 . 000132
DIODES 3 .001890
TRANSISTORS 2 . 002530
CRYSTAL 1 . 006000
TRANSFORMERS
CONNECTORS
COILE & CHOKES
MICROCIRCUITS 2 . 003000

TOTAL ASSEMBLY FAILURE RATE .013652 %/1000 HOURS

ELAN-TIME-TO-FAILURE?. 35 x 100 HOURS

MISSION SUCCESS PROBABILITY __ . 997611




ATM %6‘ Rev. B
PARTS APPLICATION ANALYSES Pags'?? of 97

T

CAPACITORS

2.3.1 APPENDIX B
" PROJECT: 1LM8 DATE: 10 Fabruary 1971

ASSEMBLY: PRE AMP/DISCARMINATOR SUBASSEMBLY: Calibration Oscillator BCHEMATIC MO: 1s).660 .
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CPA TR 3

PROJECT:

PARTS APPLICATION ANALYSII

RESISTORS
2.3.1 APPENDIX B

M,M%&gRev. B

Page 23 of 199

DATE: 10 February 1971

SUB ASSEMBLY:Calibration Oscillator SCHEMATIC NO: ;5).560
) 3 (I (R Y T
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{sx0330puUcITWRS)

PROJECT: LMS .
ASSEMBLY: pre Amp/Discriminator

PARTS APPLICATION ANALYSIS

{SEMICONDUCTORS)

2.3.1 APPENDIX B

3UB ASSEMBLY:Calxbraﬁop - Oscillator

ATM 964

iRev, B

Page 124 of 199 j

DATE: 10 Februa

1971

SCHEMATIC NO: 151-560

gy
) o MAR, TENP Ammmmmg_m FOWER RA' HARRMUM YOLTAGRS FOR RBLIABILITY VB8 CHLY
S A I SATED AT p ] p]veoo] vca [vcoo] ven emcviy | pamy -,1;:;‘{:
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{83ND210050114)

. Am%&fReV' B
PARTS APPLICATION AMALYSIS Page 125 of 199
{MICROCIRCUNTS) .
2.3.1 APPENDIX B
pROUECT: LMS DATE: xyary 197)
ASSEMBLY:._Pre Amp/Diseriminator SUB ASSEMBLY: . Calibration Oscillator SCHEMATIC NO: _151-660
] BAAX TENP °C VDLTAGES INPUTS ouTPUTS | sPeEp fCrock T FoR RELIABILITY USE ONLY |
A v . wioTH] CIRCUIT &,
TvPE N s 1aafaslastoul A Jouwleananor | Fan] v | snor 2 RaTE | g fuite
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ATM 966 Rev, B

PARTS APPLICATION ANALYSIS Page 126 of 33.3 N
{318C. PARTS)
PROJECT: LMs 2.3.1 APPENDIX B DATE: 10 February 1971
ASSEMBLY SUB ASSEMBLY:

Calibration Ose, SCHEMATIC NO: 151-660

-
g u
» \ »
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0 FYHBOL . 3
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T 66
PARTS APPLICATION ANALYSIS ATM 9
SUMMARY
A ———————————— ReV. B

PROJECT: LMS 2.3.2 Appendix B DATE: 10 Feb 1971
ASSEMBLY: PreAmp/DiscSUB ASSEMBLY: Pre Amp/Disc# BSCHEMATIC NO: 151-660

‘ (3 used per system)

TOTALNO, |  TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS
CAPACITORS 20 . 000908
RESISTORS 34 .001337
DIODES 3 . 002760 o
TRANSISTORS 6 .010115
MICROCIRGUITS 2 . 002700
TRANSFORMERS
CONNECTORS
COILS & CHOKES

TOTAL ASSEMBLY FAILURE RATE .017820 %/1000 HOURS

MEAN-TIME-TO-FAILURE 5.6 x 10° HOURS

MISSION SUCCESS PROBABILITY - 996883
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PARTS APPLICATION ANALYSIS ATM 966
SUMMARY B
T 2.3.3 APPENDIX B Rev.
PROJECT: LMS DATE: 10 Feb. 1971
ASSEMBLY: PreAmp/DiscSUB ASSEMBLY: Pre-Amp/Disc SCHEMATIC NO: 151-66)
#2 -
(3 used per system) 3
TOTAL NO, TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS
j
CAPACITORS 20 . 000908
- v -1
RESISTORS ‘ 34 .001337
.
DIODES ' 3 . 002760
4
TRANSISTORS 6 .010115
CONNECTORS
COILS & CHOKES

TOTAL ASSEMBLY FAILURE RATE 017820  %/1000 HOURS

MEAN-TIME-TO-FAILURE 5.61 x 10° HOURS

MISSION SUCCESS PROBABILITY . 996883
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" PROJECT: LMS

PARTS APPLICATION ANALYSIS

SUMMARY
Z2.3.4 Appendix B

ASSEMBLY: PreAmp/DiscSUB ASSEMBLY: Pre Amp/Disc#3SCHEMATIC NO: 151-660
(3 used per system)

Page 141 of 199
ATM 966

Rev, B
DATE: 10 Feb 1971

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 & CHOKES

.~ mme

TOTAL ASSEMBLY FAILURE RATE .017820 %/1000 HOURS

EAN-TIME-TO-FAILURE 5.6 x 10° HOURS

MISSION SUCCESS PROBABILITY

. 996883
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Page 148 of 199

AT
PARTS APPLICATION ANALYSIS M 966
SUMMARY Rev, B
2.4.1 APPENDIX B
PROJECT: _LMS DATE: 10 February 1771

"ASSEMBLY: Sweep H. V. SUB ASSEMBLY: Motherbhoard SCHEMATIC NO:151-686
Power Supply -

£ -
TOTAL NO, TOTAL

DEVICE TYPE USED FAILURE RATE COMMENTS
CAPACITORS 8 . 00040 o
RESISTORS 10 . 003536
DIODES 4 . 00299
TRANSISTORS B
RELAYS
TRANSFORMERS 1 . 002
CONNECTORS
MICROCIRCUITS 38 .07182

TOTAL ASSEMBLY FAILURE RATE _.080746 %/1000 HOURS

MEAN-TIME-TO-FAILURE 1. 24 x 10® HOURS

MISSION SUCCESS PROBABILITY . 985949
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ATM 966
PARTS APPLICATION ANALYSIS
SUMMARY - Rev, B
2.4.2 APPENDIX B
PROJECT: LMS DATE: 10 February 1971
ASSEMBLY: Sweep H. V. SUB ASSEMBLY: Module 1 SCHEMATIC NO:
Power Supply
TOTAL NO, TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS
CAPACITORS 3 . 00015
RESISTORS 6 . 000132
DIODES
TRANSISTORS 2 . 00350
RELAYS
TRANSFORMERS
CONNECTORS
COILS & CHOKES 1 . 0003
. 004082

TOTAL ASSEMBLY FAILURE RATE .0004082 %/1000 HOURS

6
MEAN-TIME-TO-FAILURE24.5 x 10 HOURS

MISSION SUCCESS PROBABILITY .999285
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PARTS APPLICATION ANALYSIS ATM 564

SUMMARY Rev. B
2.4.3 APPENDIX B

: PROJECT: DATE: 10 February 1971

ASSEMBLY: Sweep H.V. SUB ASSEMBLY: Module 2 SCHEMATIC NO:
Power Supply L

e p—

5
TOTAL NO, |  TOTAL

DEVICE TYPE USED FAILURE RATE COMMENTS
CAPACITORS 7 . 00035
RESISTORS 8 . 003492
DIODES 1 . 00066

L . wa
TRANSISTORS 1 ,00132
RELAYS
TRANSFORMERS
CONNECTORS
MICROCIRCUITS 1 . 0058

.0 11622

TOTAL ASSEMBLY FAILURE RATE .011622 %/1000 HOURS

MEAN-TIME -TO-FAILURES. 60 x 10° HOURS

MISSION SUCCESS PROBABILITY + 997972
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DATE: 10 February 1971
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TOTAL

TOTAL ASSEMBLY FAILURE RATE . 006392
‘ " i N

MEAN-TIME-TO-FAILURE 20. 49x10

MISSION SUCCESS PROBABILITY

' 4 .
PRI S
SN T 3

TOTAL NO, ‘
DEVICE TYPE USED FAILURE RATE COMMENTS
CAPACITORS 5 . 00027 ]
RESISTQRS 9 . 002732
DIODES 3 . 00189 |
‘.!.‘RANSISTOR‘S )
RELAYS )
TRANSFORMERS )
CONNECTORS
MICROCIRCUI'fS 1 . 0015
. 006,_:39 21

6 Hours

. 999145

%/1000 HOURS
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PROJECT: LMS
ASSEMBLY:Sweep H. V. SUB ASSEMBLY: Module 4 SCHEMATIC NO:
Power Supply
e
TOTAL NO, TOTAL

DEVICE TYPE USED FAILURE RATE COMMENTS

CAPACITORS .001228
! DIODES 4 . 00264

TRANSISTORS

RELAYS

TRANSFORMERS

CONNECTORS

COILS & CHOKES

TOTAL ASSEMBLY FAILURE RATE _ 003890 9%/1000 HOURS

MEAN-TIME-TO-FAILURE 25.7x10® HOURS

MISSION SUCCESS PROBABILITY -999318
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ASSEMBLY: Sweep H.V, SUB ASSEMBLY: Module 5 SCHEMATIC NO: T61- 86
Power Supply
TOTAL NO, TOTAL
DEVICE TYPE . USED FAILURE RATE COMMENTS
CAPACITORS 2 . 000472
RESISTORS 1 . 000022
DIODES 1 . 001500
TRANSISTORS
RELAYS
TRANSFORMERS
CONNECTORS . 001800
MICRO CIRCUITS .003794

TOTAL ASSEMBLY FAILURE RATE .003794 %/1000 HOURS

MEAN-TIME-TO-FAILURE 26. 4 x 10° HOURS

MISSION SUCCESS PROBABILITY .999335
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FIGURE 6

PRE -AMP/DISCRIMINATOR SUBASSEMBLY
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FIGURE 7

PRE-AMP/DISCRIMINATOR ASSEMBLY
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FIGURE 8

EMISSION CONTROL
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FIGURE 9

SWEEP HI VOLTAGE POWER SUPPLY
(BOTTOM VIEW)
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FIGURE 10

SWEEP HI VOLTAGE POWER SUPPLY
(TOP VIEW)
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FIGURE 11

EMISSION CONTROL AND SWEEP HV/PS ASSEMBLY
(TOP VIEW)
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FIGURE 12

EMISSION CONTROL AND SWEEP HV/PS ASSEMBLY
' (BOTTOM VIEW)
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Lock Cut 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 L MS.
The pin is ''flaged' DO NOT FLY and will be removed after final test.
The switch witl 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
ILMS.

The switch is controlled by BxA SCD number 2346242-1. The Emission
Control Schematic number is 151-702. The circuit is shown below.

’ Lock Out Switch
. (On Base Plate)

Emission Control
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PARTS APPLICATION ANALYSIS

“SUMMARY
2.2.5 APPENDIX B

PROJECT: LMS

ASSEMBLY: Emission SUB ASSEMBLY: EC - 4

Page |91 of 199

ATM q¢¢

Rev, B

DATE: 9 March 1972

SCHEMATIC NO: 151-552

Control »
TOTAL NO, TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS
CAPACITORS 6 . 00030
RESISTORS 12 . 00026
DIODES 6 .01700
TRANSISTORS 4 . 00800
P~
Micrqcircuits 2 . 00275
TRANSFORMERS
CONNECTORS
COILS & CHOKES

%/1000 HOURS

TOTAL ASSEMBLY FAILURE RATE -02831

MEAN-TIME-TO-FAILURE 3.53 x 10°” yougrs

MISSION SUCCESS PROBABILITY - 9950
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