
ALSEP Array E, Power 
Distribution Unit, Parts Application 
Analysis 

NO. 

ATM 956 

PAGE 
1 

REV. NO. 

A 

OF 54 

DATE 8- 13 - 7 1 

This ATM document is the Reliability PAA (Parts Application Analy
sis) of the Bendix designed PDU (Power Distribution Unit). The analysis 
reflects the part operating stress levels and the failure rates obtained 
from de signs prepared for .£A~ rray E as of 8= 13-71. 

Prepared byCl'l(l~~ 
A. w. Romans 
ALSEP Reliability 
Department 

Approved by /~ro,.;_H,..,A..._.,._..~..,._--.... 
S. J. llison 
ALSEP Reliability 
Manager 



: : . ' . ALSEP Array E, Power 
nistribution Unit, Parts Application 
A'nalysis 

HO. 

ATM 9 56 

PAGE 2 

REV. HO. 

A 

54 
OF 

Aaroapace 
Systems Division DATE 8-13-71 

1 . 0 Introduction 

The purpose of this ATM is to document the results of the PDU FAA. 
The PDU for Array E is an entirely new Bendix design providing optimum 
redundancy to assure adequate reliability over a two year operating 
period. 

L. 0 .Q~:nf~guration 

Redundant configurations were developed for the functions shown 
in Column A. Column B has the remaining PDU functions listed, none 
of which are redundant. 

A B 

Uplink Power Control Power Dump Power Control 

ADP Power Control Status Telemetry Net 

Transmitter Power Control Temperature Measurement (Transmitter) 

DDP Power Control Motherboard 

Experiment Power Co.ntrol 

3. 0 Failure Rates 

Failure rates for each functional reliability block diagram section are 
as follows: 

Functional Section o/o/ 1, 000 hours 

Experiment (each) . 03380 

DDP • 03337 

Transn1.itter . 05941 

Uplink . 036133 

ADP • 0327 H7 
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Functional Section 

Power Dump 

Mother Board 

Telemetry Net Status 

ALSEP Array E, ·Power 
Distribution Unit, Parts Application 
Analysis 

o/o/1, 000 hours 

• 05013 

. 02523 2 

. 023477 

Temperature Measurement 
(Transmitter) 

. 00376 

ATM 956 A 

PAGE 3 OF 

DATE 8-13-71 

The failure rates are for one of two sections where redundancy is 
provided. Transmitter and power dump power control have the highest failure 
rates in the group. Transistors contribute approximately 27o/o to these failure 
rates and relays contribute about 20o/o to the failure rates of the transmitter 
and power dump power controls. 

4. 0 Analysis Conclusions 

Failure rates far 0 oc and 65oc were calculated and averaged to 
provide the resultant failure rate at specific stress levels. Stresses on 
all parts except relays were extremely conservative. Relay contact 
loads for certain experiments have tentative loads reaching rated values. 
The nine items in the "Over 60%" classification in Table I are relays. The 
infrequent switching requirements of these experiment power control relays 
justifies their u'se in this application. Thus, no specific condition or failure 
rate exists which may be considered an unusually weak link in the PDU 
functional sections. 

In conclusion, the stresses and resultant failure rates are not unduly 
detrimental to the desired goals of reliable performance over the specified 
two year operating period. 
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Stress 

0 - 12% 
13 - 25% 
26 - 35o/o 
35 - SO% 
51 - 60% 
Over 60% 
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Table I 

PDU Derating Summary 

Quantity 

321 
48 
39 

7 
2 
9 
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PARTS APPLICATION ANALYSIS 
SUMMARY 

Page 1_ of 54 
ATM-956 
8-13-71 

")JECT: ALSEP-E 
..-SEMBLY: C/S _:..__ __ _ SUB ASSEMBLY: PDU 

-...;;;;~---

DATE: 8-13-71 
SCHEMATIC NO: ----

NON-REDUNDANT FUNCTION BLOCKS 

TOTAL NO, TOTAL 
DEVICE TYPE USED FAILURE RATE COMMENTS 

CAPACITORS 6 .011312 ' 

RESISTORS 56 . 009587 

DIODES 38 . 029080 

TRANSISTORS 16 .018000 

RELAYS 4 . 013600 

FUSES 14 .'0137 20 

THERMISTOR I . 000300 

COILS &t CHOKES 

101 . 095599 

TOTAL ASSEMBLY FAILURE RATE · 102599 o/c/ 1000 HOURS 

MEAN-TIME-TO-FAILURE HOURS -----
MISSION SUCCESS PROBABILITY -----------------------------



PARTS APPLICATION ANALYSIS 
SUMMARY 

DATE: 

Page~ of 54 

ATM 956 
8-13-71 

······.PROJECT: ALSEP-E 
.SSEMBLY: C/S SUB ASSEMBLY: PDU -----__:.. ___ _ ----- SCHEMA TIC NO: ----

REDUNDANT FUNCTION BLOCKS 

TOTAL NO, TOTAL 
DEVICE TYPE USED FAILURE RATE COMMENTS 

·'· .,. 

CAPACITORS 6 . 000030 

RESISTORS 96 . 048939 

DIODES 104 . 069967 

TRANSISTORS 52 . 116760 

RELAYS 33 . 095060 

TRANSFORMERS 

CONNECTORS 

COILS &t CHOKES 

291 . 33073 

':'X2 FOR TOTAL PARTS COUNT 

TOTAL ASSEMBLY FAILURE RATE · 33073 o/c/ 1 000 HOURS 

MEAN-TIME-TO-FAILURE----- HOURS 

MISSION SUCCESS PROBABILITY------------



BS- 322 

PROJECT: ALSEP 
ASSEMBLY: PDU 

PARTS APPLICATION ANALYSIS 
SUMMARY 

SUB ASSEMBLY: UPLINK -----
INCLUDING REDUNDANT UNIT 

TOTAL NO, TOTAL 
DEVICE TYPE USED FAILURE RATE 

CAPACITORS 6 . 00003 

RESISTORS 25 . 0064 79 

DIODES 26 . 01488 

TRANSISTORS 12 . 02700 

RELAYS 10 . 02380 

TRANSFORMERS 

CONNECTORS 

COILS & CHOKES 

79 . 072266 

DATE: 

Page _7_ of s 4 

ATM-956 
8-13-71 

-----SCHEMATIC NO: 2362281 
2362292 

COMMENTS 

TOTAL ASSEMBLY FAILURE RATE . 072266 %/1000 HOURS 

MEAN-TIME-TO-FAILURE----- HOURS 

MISSION SUCCESS PROBABILITY------------



~~ .. PROJECT: ALSEP 

PARTS APPLICATION ANALYSIS 
SUMMARY 

SSEMBLY: _P_D_u __ _ SUB ASSEMBLY: ;;.;;A;,;;;;D;..:P;..._ __ 

INCLUDING REDUNDANT UNIT 

TOTAL NO, TOTAL 
DEVICE TYPE USED FAILURE RATE 

CAPACITORS 6 . 00003 

RESISTORS 23 . 004999 

DIODES 26 . 014714 

TRANSISTORS 12 . 02700 

RELAYS 10 . 01883 

TRANSFORMERS 

CONNECTORS 

COILS &t CHOKES 

77 . 065573 

DATE: 

Page~ of 54 

ATM-956 
8-13-71 

------,---SCHEMATIC NO: 2362281 
2362241 

COMMENTS 

TOTAL ASSEMBLY FAILURE RATE . 065573 0/c/1000 HOURS 

MEAN-TIME-TO-FAILURE----- HOURS 

MISSION SUCCESS PROBABILITY------------



~S-322 

PARTS APPLICATION ANALYSIS 
SUMMARY 

DATE: 

Page 9 of 54 --
ATM-956 
8-13-71 

PROJECT: ALSEP 
ASSEMBLY: PDU ~;;;;....;;;. __ _ SUB ASSEMBLY: TRANSMITTERSCHEMA-~T~IC~N~0~:--,-23~6'2231 

TOTAL NO, TOTAL 
DEVICE TYPE USED FAILURE RATE COMMENTS 

CAPACITORS 

RESISTORS 14 . 02278 

DIODES 14 . 00865 

TRANSISTORS 6 . 01326 

RELAYS 5 .01472 

TRANSFORMERS 

CONNECTORS 

COILS & CHOKES 

39 . 05941 

TOTAL ASSEMBLY FAILURE RATE . 05941 %/1000 HOURS -----
MEAN-TIME-TO-FAILURE HOURS -----
MISSION SUCCESS PROBABILITY------------



.-.co .,.,., 

PARTS APPLICATION ANALYSIS 
SUMMARY 

(Transmitter) DATE: 

Page _l.Q. of 54 

ATM-956 
8-13-71 

'PROJECT: ALSEP 
SSEMBLY: PDU ------SUB ASSEMBLY: Temp. MeasureSCHEMATIC NO: 2362231 ----- ment 

TOTAL NO, TOTAL 
DEVICE TYPE USED FAILURE RATE COMMENTS 

CAPACITORS 

RESISTORS 2 . 00346 

DIODES 

TRANSISTORS 

RELAYS 

THERMISTER 1 . 0003 0 

CONNECTORS 

COILS 8t CHOKES 

3 . 00376 

TOTAL ASSEMBLY F AlLURE RATE . 00376 o/c/1000 HOURS 

MEAN-TIME-TO-FAILURE----- HOURS 

MISSION SUCCESS PROBABILITY------------



PARTS APPLICATION ANALYSIS 
SUMMARY 

DATE: 

Page 22... of ..2..1_ 

ATM-956 
8-13-71 

PROJECT: ALSEP 
ASSEMBLY: PDU SUB ASSEMBLY: DDP SCHEMA-T-IC_N_0_:_2__,3,....,6 2 261 -----

TOTAL NO, TOTAL 
DEVICE TYPE USED FAILURE RATE COMMENTS 

CAPACITORS 

RESISTORS 8 .01202 

DIODES 9 . 0053 2 

TRANSISTORS 4 . 009 

RELAYS 3 . 00703 

TRANSFORMERS 

CONNECTORS 

COILS &t CHOKES 

24 . 03337 

TOTAL ASSEMBLY FAILURE RATE . 03337 o/c/1000 HOURS 
-~.;;...;...;;....___ 

MEAN-TIME-TO-FAILURE----- HOURS 

MISSION SUCCESS PROBABILITY------------



PARTS APPLICATION ANALYSIS 
SUMMARY 

DATE: 

Page J.L of .2.1_ 

ATM-956 
8-13-71 

'" PROJECT: A LSEP 
\.SSEMBL Y: PDU SUB ASSEMBLY: EXPERIMENT SCHEMA~T"'""I_C_N_0_:_2-362221 

TOTAL NO, TOTAL 
DEVICE TYPE USED FAILURE RATE COMMENTS,:, 

CAPACITORS 

PARTS F. R. 
RESISTORS 10 . 001677 50 I. oo84o 

DIODES 11 . 008 22 55 1 . o412o 

TRANSISTORS 6 . 01350 30 1. 0675o 

RELAYS 3 . 01040 15 1. 052oo 

TRANSFORMERS 

CONNECTORS 

COILS 8t CHOKES 

30 . 03379 150 I. 1691o 

TOTAL ASSEMBLY FAILURE RATE. 03379/0. 16910 11000 HOURS 

MEAN-TIME-TO-FAILURE HOURS -----
MISSION SUCCESS PROBABILITY------------

>::Parts and failure rates for five experiment power control modules. 



PROJECT: 
ASSEMBLY.-:---

DEVICE TYPE 

CAPACITORS 

RESISTORS 

DIODES 

TRANSISTORS 

RELAYS 

TRANSFORMERS 

CONNECTORS 

COILS 8t CHOKES 

PARTS APPLICATION ANALYSIS 
SUMMARY 

Page ll._ of 2..±_ 
ATM 956 

DATE:8-l3-71 
SUB ASSEMBLY: Power Dump SCHEMATIC N0:2362228 

TOTAL NO, TOTAL 
USED FAILURE RATE COMMENTS 

2 . 0013 1 Series 
Pedundant Usage 

34 . 003 88 

20 .00245 

16 . 033 25 

4 .00924 Each Load Has 
Quad Red. Contacts 

TOTAL ASSEMBLY FAILURE RATE . 05013 %/ 1000 HOURS 

MEAN-TIME-TO-FAILURE HOURS -----
MISSION SUCCESS PROBABILITY------------
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BS-322 

PROJECT: ALSEP 

PARTS APPLICATION ANALYSIS 
SUMMARY 

DATE: 

Page .l.i. of .2.1_ 
ATM-956 
8-13-71 

ASSEMBLY: ..::.P-=D-=u ___ _ SUB ASSEMBLY: MOTHER 
BOARD 

SCHEMA-T-IC....._N_0_:-.....23..,.6 2217 

TOTAL NO, TOTAL 
DEVICE TYPE USED FAILURE RATE COMMENTS 

CAPACITORS 4 .011312 

RESISTORS 

DIODES 2 . 000200 

TRANSISTORS 

RELAYS 

TRANSFORMERS 

FUSES 14 . 0137 2 

COILS k CHOKES 

20 . 025232 

TOTAL ASSEMBLY FAILURE RATE · 025232 %/ 1000 HOURS 

MEAN-TIME-TO-FAILURE HOURS ----
MISSION SUCCESS PROBABILITY------------



BS-3ZZ 

PARTS APPLICATION ANALYSIS 
SUMMARY 

DATE: 

Page ~ of .2.!. 
ATM-956 
8-13-71 

PROJECT: ALSEP 
ASSEMBLY: Pbu ---- SU:B ASSEMBLY: TELEMETRY SCHEMA-T-IC_N_0_:-2-362271 

TOTAL NO, TOTAL 
DEVICE TYPE USED FAILURE RATE COMMENTS 

CAPACITORS 

RESISTORS 20 . 003557 

DIODES 16 . 01992 

TRANSISTORS 

RELAYS 

TRANSFORMERS 

CONNECTORS 

COILS 8t CHOKES 

36 . 023477 

TOTAL ASSEMBLY FAILURE RATE • 023477 %/1 000 HOURS 

MEAN-TIME-TO-FAILURE HOURS ----
MISSION SUCCESS PROBABILITY------------
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PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

PROJECT: ALSEP-E 
ASSEMBLY :__:P~D::,:U::__ _______ _ SUB ASSEMBLY: Uplink or ADP Drivers 

.. IIAX. TEMP -c AVG I'Wft IDSIPATION (mw) I'OWIIRRA~ IIAX1111111 VOLTAGn DIODE PIV 
A 

TYPE N A RATBDAT ~ u VcBO vcs vcro veE 
CI<T DESJGNATIOII. u A J c c .., .. .. 

A R U :Ia"C <" . R A R A R A F .. T A A A A A ..,. 
SYII SEIIICOIIOOCTOR. A II C A N u s A c .. c c ~ .. << A c A c A c 

T T C c 
"" ~ .. T T T T T T POLARITY c I A B .. c T II T A T < .. u 100. 

T B U B T L II ll I u • ll :i "" If E u If u 
A D I A <~ D A D A D A u N BOT I 8 A E A " A L R T L 0 • L N L L f'.':!'.i :i 

L L 

• aTJM 
SPOT N • T 

'TA 1t Tc u v v v v v y I I I II ' Tc ' T • ITA .. .. .. .. .. " " .. 
p1 S2NZ907A T1 

3 
65 zoo 800 1.8 <1% 60 5 40 5 

5 

~7 
9 SZN2907A Tl 65 zoo 800 1.8 <1% 60 5 40 5 
11 

p2 
SZNZZZ2A T1 4 65 175 1800 7. I <1% 60 Z9 NIA 29 

6 

I:JB 
10 52NZZZZA T1 65 175 800 7. 1 <1% 60 Z9 N/A 29 
12 

CR1 G1 
~ .6 o/ SIN645 65 150 600 21.7 Z25 Z9 CR2 TRW 

" FAILUBJ!: RAft SOIJRCB C1oo Co-o Ul . 1" A ATM 605A c 
NOTB: It 18 aaaumed tM h'UIIJeDt aDd peat power does DOt exceed tbe aafe llmU. 

8 D 

BS-3ZlA 

.-\. ..... -;. 1 '~ 

15 July 1971 

Page 1.2. of 54 

DATE: 1_
21

_
71 

SCHEMATIC NO: 2362281 

l FOR RELIABILITY UU CNLY 

~UIT PART ~~ S 
F II F F T C 

NCTIO!f SPECIAL: (1/ 0 AU I A 0 0 
I L N I ... ll!M-11000 I u T U 'I'OTAL 

APPLI• IIE!ft 1111111 R L.T A L A N FAILUR& 
I L CATIOII 

(Deline) : ~ L T RAft 
R P 

~ A L 

~~ ('WIOOO 888) 

~ -5~ T I 1000 E I< :10 IIRSI 
• • 11 _i_. tl 

R 

'" .. .. 
~witch- ! : 
ing j275: A 3 . 008Z5 

witch ! 751 A 3 . 00825 
ing I 

jRe1ay 
751 A priver 3 . 005Z5 

l 
if'elay = I 

priver 1751 A 3 . 005 Z5 

~lock- I 
971 A z . 00194 1ng I 

I 
I 

_l 
I 

I 
I 
I 

.1 
ii I 

I 

I l 
I 
I 

.iii l 
TOTAL PAJLURB RAT& .OZ894 

'WlOOO HRS. 

--
Note: X2 (if ADP included) 
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PROJECT: ALSEP-E 
ASSEMBLY: PDU 

PARTS APPLICATION ANALYSIS 

RESISTORS 

SUB ASSEMBLY: Uplink and Drivers 

. f ;· i~t· L' '#:#II. q "'"' qi{\ "'!II 
t: .. ~ ~ ~ ! ~.,. ~ ~ !t/._ f"l. ;t,. !! $~ ~ 

IQ fly / jf.¥1/~(//Jl/l{ll/ l/• !fa;/ 
I§ ~ 7 ,. 0 ~ ~ q 8- ~ 

mw 

R1 RNR55C5622FS 
1_ r 

Menco 56. 2K:I: 1 o/o 100 .86 <I% < 1~ 65 Relay_Driver Bias 

4 

7 l 
10 ' 
1"1 

16 ; l 
R2 RNR55E6810FS 681 23. 5 23.5% 

5 

l i 
8 I 

! l ' 11 ' 
l ~ l l 14 I I 

17 t t t r 
R3 RNR55C33 20FS 332 < . l < 1% Relav Driver Bleed 

i I i ' h ,, I l 

I ! I 9 I 

I 
12 I 

15 

18 + t ., 
19 20 

FAILURII RATB SOURCES (FOR COLUMN fl.) 

A ATM 605A B CALCULATED MTBF 

c D 

ATM-956 15 July 1971 
Page _E_ o£_5_4_ 

DATE: 1-21-71 

SCHEMATIC NO: 2362281 

)" ~ ii4" f;j" ~l' '"' ~I'({/~~ 'n"~/), ~( ,,q Jl ~ ;, 
~ I lifK ~-- <t' "" '"J'I; lfi' I ~t;' --~ ._ '! .. ~ 'i I q; 'I I fl l~'"' 'l~ ~ ,,., ~ '! ~ 

I 

T I 
0.168 A .001 . 168 1 . 00 ll68 

:I I 

I I 
I I 

I 

I 
I 
I 
I 
I 
I 

10. 37 
~ 

I h nnl~7n 

I 
I 

~ I 
I ... .. I 

0: .. I 

I 
0 I .. 

I ~ I 

1 ~ I 
I 

0.168 r 
I 
I llfR . 00·11 f.P. 

I I I 

I I I 

I ' I ! I I I 

I i I l l I I I 

: t 
I I i I 

•t : -f f 
21 

HRS TOTAL FAILURE RATB 00423 6 '1,/1000 !IRS 

-------- -- --------- ---·~~ 

BS-32.1A 
NOTE: x2 (if ADP included) 
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PROJECT: ALSEP-E 

ASSEMBLY: PDU ------------------
I 2 ~~ :t ~ 

!>.·R.~ ~ 11 
i-,10~! ~ 
fiA"'l~ I <:J'<f ~ 

PARTS APPLICATION ANALYSIS 

CAPACITORS 

SUBASSEMBLY: Uplink or ADP Drivers 

IJ 

I 

~~II 
c.?~C! 

i! 
~ 

I 
Cl 

CKR15f:S823KS 
234623 -3 IA.,rovox 82nf 10 100 6 '6 .Obl<I"/o !Increase Pulse Time • 0051A 

C2 l I I : I ·, 
i 
I 

C3 I ! l l : i !Ti i 
I 

' j I I C4 ' I 
I 
I 

C5 l ' l i 
I 

C6 l_ _t 
" 

l ' ! 
I 

! 
I 

! 
I 
I 
I 
I 

~= ... 
0 
fA I ,, 
I~ 

20 Zl 

FAILURII RATE SOURCBS (FOR COWIIII fl4) 3333.333x10
6 

CALCIIU. TIID IITBF liRS 

A ATM 605A B --------
C D _______ _ 

BS-3ZlA 

ATM 956 

15 July 1971 

Page~of~ 

DATE: 1-21-71 

SCHEMATIC NO·. 2362281 

5 I, 11 1'7 18 - -

~ ~~ l' z·· ,i'~.,. ~~~ ~ ,e. 

~"~' l~'iJ:J 6~ '/_)"~~ ~~, '~'~¥" J c~ 'l.Jt, ,... ...... • .... ~ i!~ 
/ X 10- c,"C' .fi,"C'/!! 

:. 0011 5 
I T 
I ; 

I i 

' I II 

' l 
:1 
:1 
I 
I 

' I 

' I 

I 
I 

I 

' I 
i 
I 

f 

! 
I 

. 000005 

-1-

----1 
22 

TOTAL FAILURE RATE .00003 ~ '1000 HRS 

:\OTE: xZ (if AflP ;rcbrlt•rl' 
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PROJECT: ALSEP- E 
ASSEMBLY: 

TYPE 
CKT DESlGNA. TION. 

8Y)( SEIIJCONDUCTOR. 

NO. POLARITY 

l • 

crul siN t5 
CRZ 

CR3 

' I 

t::R21I i 
1 

rR22 I 
l 

lr:R24 

PDU 

.. MAX. TEMP •c 
A 
N A 
u A 

A R 
J c c 

F .. U T A 
A B C A H U 8 
c I T T C A B 
T E U B T L 
u " t D l 
R T 0 ROT 
If Tt. o II . 

GI 
TR\\~65 

l I I 

I 
J 

t I v 
1 

,TJ " 

150 

I 

I 
J 

I 

I 
I 
I 
! 
l 
i 

i 

SPOT 

• Tc 

l AIX.URB RATE !IOIDRCB CBeo Colotoa U) 
A ATM OSA c _______ _ 

B D 

BS-321A 

600 

PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

SUB ASSEMBLY: ADP RELAYS 

A VG PWR IUillPA nON (mw) POWER RAT!t 

RATaDAT 

A A 
c .. 
T B 
u l 
A a 
L N 

t t TAT 

• 

.,!:: I ~ 
~; .... 

:i 

.,t; 

~,:< 
"<> <l!: 

:i 

A A 
c c c 
T A T 
u • u 
A E A 
L L 

10 Tc u 

~b.oo .... , 
u lu 

10.111.7'7< 

10. Ill. 7% 

5. olo. s% 

5.0 

5. 0 

5.0 

5.0 

5.0 

• 11 1<:1% 

IIAXDIUII VOLTAGES DIODE PIV 

VcBO Vca vcso Vca 
R A R A R A 
A c A c A c 
T T T T T T • u B u a u 
D A D A D A 

L L L 

v v v v v .. .. .. n ... ... 

225129 

5 

NOTB: It ia llNUmecl the tnnllellt ud peat power cPea not eneed tbe ~;~ale limit. 

ATM-956 
!5 July 1971 

Page ~ 54 of ---

DATE: 1-21-71 

SCHEMATIC NO: 2362241 

FOR RELIABILITY U8& CNLY 

CIRCUIT ~ART i9tA S F II F F T C 
l.i•NCnoN SPBClAL - ~I 0 A U I A o O r ... or RON:toooiUILHlTU TOTAL 

APPLJ- ""'"" E _, R L. T A L A "1, FAILURE 
CAnoN :

1 
1 C l L L T RATE 

(Deflae) I! R P 

Isola-

Isola-
tion 

Induct 
Kick 

Induct 
Kick 

Induct 
IKi.c.k. 

Induct 
Kick 

Induct 
Kick 

Induct 
Kick 

Isola
tion 

.. 
51 A L (i/ Plr8 (i/1000 HRS) 

i!IO- I ISH T I 10110 PI 

5 It : JrRS) 
:u tu M u u ltt 
I I 

I I 
__l 961 A 

I ' = 961 
I 

= = 94, 
- I I I 

I 1 
I I 
I ! 

..J-l 
i I ! 
' I I 

s_LU 
§ I i 
I : . s -J 
iii I I 1 

5 I I I 
j !Jj 
It I I ! 

if I{· 
= • I ' = '_j_ : 
5 I 

§ 94: A 

Li 

00096 

00096 

00094 

,,. 00094 

,. 00094 

,. 00094 

.00094 

' if 1- 00094 

2 1.00188 

TOTAL FAILURE RATB • OO 944 '&/1000 HilS. 
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PROJECT: ALSzy-E 
ASSEMBLY: PDU 

PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

DATE: 

ATM-956 

Page ~ 
!5 July I 97 I 

of--....li 

-------------------- SUB ASSEMBLY: ADP RELAYS 
~~~~-------------

SCHEM-A._,..T~IC-=---:-N-0-=---: -23-6-22_4_1 __ 

II 
A 
N 
u 
F 
A 
c 
T 
u 
R 

MAX. TEliP "C I A VG PWR IDIDPA TION (m•l I POWBR RATIO 

TYPIO 

CXT I DESIGRA TIOH, 
SYII SEMICOIIDIJCTOR, 

NO. POLARITY 

CR51 1N5186 
2340376-1 

CR6 

CR7 

CRB 

CRJ( 

CRll 

,.:R12 

CR13 

CRI t 

• . " 
Unit 

A A 
II C 
B T 
I U 
B A 
H L 
T 

'TA 

J 
R U 
A N 
T C 
B T 
D I 

0 

,TJN 

65 117 5 

ode 

i I I 

i 

j 

t 
! 

! . -, 
' 

' ' v 
• t'.o\I!.URB RATS SOUitCB Oleo Colamoll) 

BOT 
BPClT 

' Tc 

A RAT.I<DAT ~,IJJ {: ~ ~ a-c A A A A ~ = ..J f5 
U 8 A C II C C C ~:ij ~,!' 
A B If C T 8 T A T cfoo u 

L ~ A ~ i ~ ~ ~ ~ ·~ 
B ~ LHL L b ~ 
N T T eue) 

, T , t TA at C u 11 .. 
232 1.91.1% 

12 l.5o/ 

12 I. 5% 

. 28 I< .1 ~ 

15 I. 65~ 

1. o I .4% 

15 I. 65~ 

!.91.1% 

15. 61. 65~ 

IIAXDftJM VOLTAGI'S lliODB PlY ; F<lR RELIABILITY USE C'NI. T 

VcBO I Vee I Vcao I Vcs 

CIRCUIT r=ART 5RA--:::J" ~F II~ F T C R 
A 
T 
B 
D 

v 

A 
c 
T 
u 
A 
L 

v 

" 

R 
A 
T 
B 
D 

v 

NCTIOH SPaCIAL - If./"! 0 A U I A 0 0 
A R A or RON..!: 10001 U I L N I T U TOTAL 

c A . c tPPLI- IIENT E _, R L. T A L A HI FAILURE T T T CATION : I C I L L T RATIO 
U B U (Dofloe)l BRP 
A D A I A L ('1/ PER ('1/IOOOIUIS) 
L L )(BooT I lOOO 

v v v i ~ s:IIRSI 
u ~ • n in lu u u • In 

I 00 I 29 jshort 

v 

Isola
ion 

'Isola
ion 

I !shunt 

l 

I 
l 
y 

Isola
!tion 

Shunt 

Isola
tion 

Shunt 

Isola
tion 

1233:A 
il I 
i I 

T! 
~24ll 
iE 

= 
g241l 
iE I 
i 1 

5 I 
!23zl 
i! I = 
!!! I 
5s431 
j I 

E I 
i2331 I 
51 I i 
:1 . I 

!!! ~-r 

!!2431 ! 
i I I 
i: I I 

Til 
= 2331 ! iE I 
5 I 
.. JT 
!2441 t 
! •,' !I I 

. 000233 

. 000241 

. 000241 

. 00023 2 

. 000243 

. 000233 

. 000243 

. 000233 

. 000244 

A ATMbU5A c ______ _ 
JtiOTB: It t. auumed tbe traoelent aod peat power doH aot eze•ed the aat• llmU. TOTALFAILURBRATB '002143 '1/lOOORRI. 

B D -BS-3ZlA 
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PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

PROJECT:~A;.;;;LS=E;;..P ____ _ 

ASSEMBLY :.__.tP;.~,DiJ.UI.--------- SUB ASSEMBLY: ADP RELAYS 

.. IL\X. TEMP "C A VG PWR DISSIPA 11011 (mw) 
A 

l'OWERRATKl IL\liDitJM VOLTAGES DioDI! PlY 

A RATB'DAT Vcao vc8 vcro Yea TVPB N p t: DIISIGI«ATION, u A J c c "'~ CKT 
A II U JI"C -<" ... ~ II A II A II A , .. T A A A A A SYII S&IIICOIIIlUCTOR, A 8 ~ A N u 8 A c .. c e .. c-c A c A c A c c c 011 ~ .. T T T T T T c I ti T C A B .. T 8 T A T 110. POLARITl' 

L c .. i ~e • u B u .. u T • A B T B A u I u s u D A D A D A u N L D I BOT 
I 8 A B A B A .. L L L R T 0 

SPOT • " 
L N L L jAmb~ ~ • TA II II T 

•• Tc u 
CUO) v v v v v v . I I II . 'TJ I Tc ' T I t TA D .. II .. .. " ... lu 

CR1 1N5186 65 175 232 15. 6 • 65~ 100 29 
2340376-1 

lunit ode 

I CRI . 28 . I o/. 
' ; 
' 

CRI! ! 12 .so;. 
i 
I 

CRl 12 . 5% ' 

CR2 t Lt " 
1.9 . 1% 

.. 
FAILURC RATS SOOIICJI: (lloe c.-aU) 

J:B: n le uaumed tbl tnnaleal aad peak power doeo not exceed the aaleltmlt.J " A AIM flQ5A c 

8 D -BS-321A 

ATM-956 

Pa.ge 21 
15 July 1971 
of~ 

DATE: 
SCHEM.-:-A-:-::T::I~C:-:N:-;-::;0:-:-2-36:-2-2_4_1 -

i FOR II!' LIABILITY USB ClfL Y 

PART ~71 S 
, .. F F ~UIT T C 

NCTION ~IAL5 (\/ 0 
AU I A 0 0 
I L II I .. RON11ooo' u T U TOTAL 

APPLI- MBNT 811111 II L.T A L A N FAILURE 
I L CATION 

(Delmel I : ~ L T IIATB II p 
~ ($/1000 HilS) I A L 

T 1 
p::: 

i~ B B 1000 

R Rll8) 

'" I . 11 =· 2.1 .. 
sola- ~244:A I . 0002441 
ion I I ' 

I 

~hunt 
T I 
12321 . 000232 
i I 

= Isola- ji24II . 000241 
~ion i ! 
Isola- §2411 . 000241 ' tion i ! 

i I 

Shunt 
J I 

. 000233 !2331 ·~ ll i I ; 

i I 
I 
I 

= I 
i I 
I : 
I I 

I 

i I 
I I ' 

I 

! I 
TOTAL FAIWRB RATB .001121 $/1000 HRS. 

-~ 
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PA.RTS APPLICATION ANALYSIS 

RESISTORS 

ATM-956 IS July 1971 
Page ..E._ of_§,!__ 

PROJECT:.~A~LS~E'3-P ___ _ 
ASSEMBLY: PDU SUB ASSEMBLY: ADP Relays 

DATE: _ ___,.~-.,..--
SCHEMATIC NO: 2362241 

t: ~ ~ ~~ !.!: I b. Ill~ R'i ~:~ ~~ §:"' {1: ~~~~S; ~ ,'~"' ll 1fft"fll . 12 13 /..~'. p~ ~~~r· ~;,., ~ ~··· ~1- ~·· 
~~~ ll•!fR l l )ttY l~~ 'l~~~~~~t ~{lJ J/ ~)~"" '!~./ 'l//}, l~1 ~!1$ /l ~lf~~~ 

~~ ~ ~ ~0 ~ ~ ~ I~ ~ ~~~ ~~ (ffii ~ 
II!' 0 'I' I I ~(t~ 

. . - 20. 0 . 02 . I I 
IR-1 * RWR81W2RISES Dale 2.15 ±!•to 1.0 .8.001100% 65 C.B. Shunt .0741-A .001 1 .000074 

R 
_ ,_ ... - . - 20. Q • 02 __ _ I I 

-~"' IKVVK81W2R15FS Dale 2.15 ±ho I. 0 x . 001 100% 65 L;. B. Shunt . 0741A . 001 1 . 000074 

R-3 RNR55E2102FS Mecco 21K :l: 1% . 1 . 001 . 01 100% 65 Monitor . 205: :. 001 . 000205 

H -4 RNR55 Ell82FS 11 Ri' :l: 117!. . 1 . 001' • 015 (ij • 205: . 001 . 000205 I 
H -5 RNR5SE2051FS f 20.5!< :l: I% . 1 . 000 • 003 65 . 205: . 001 - 000205 I 

I 

I 
I 

~---+------------r--------+---+--~--~--~--4---+---+----------------+--~~~~a~------~--~--~--~-----: ~ 
: ~ 
I ~ 

r---~------------_, ________ _, ____ r---t---t---;----r---r---+----------------_,~--~:-4:~~--------.~--~--+-~~------
l ~ I 

r---~------------_,r-------_,----r---t---f---;----r---t---f----------------_,~--~~-4·~ I 

I £ I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I I 

19 ''Selected Per 2362290-4 :zo 
21 

FAILIIRE RATII SOUJ\CES (FOR COt.UJIN flf) 

A ATM605A B CALCOLATirD MTBF ll1lB TOTALFAILURBRATB • 0007631/IOOOIIllB 

c »-------------- -------- - - -- '------------------------
BS-321A 
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PARTS APPLICATION ANALYSIS 

(RELAYS) 

PR OJE CT:--'A~~LSE~Pt:__ ____ _ DATE: 

ATM-956 15 JJ.ily 1971 
Page ~ot __ s_4 

ASSEMBLY: PDU SUB ASSEMBLY: ADP Relays SCHEMATIC NO: 2362241 

I CIRCUIT 
REFER· 

EIICE 
DESIO-
NATION 

I 2 

I 

t: 4 

1---

~-' 
-6 

DEVICE 
AVERAGE 
AIIIIIBIIT 

TYPB DESJGNA TJON 
(CEC, 11IL OR MPR) 

AND 
CONSTRUCTIO!I 

(40M37496-33) 
422-8038 

~ 
(2330151-2) 
421-3120 

I 
1 y 

IIANUFACTilRBR 

Teledyne 

I 

! 
I 
i 

! 
i 
~ 

I 

y 

RAT8D 

v c 
0 u 
L R 
T R 
A E 

4 
~ v ~A 

i 
t 
i 
' l 
I 
I 

I + lv 

lP'AILURB RATE IIOORCES (FOR COLUKN 110. 21) 

CONTACT LOAD 

ACTOAL 

V0LTAG8 CURRJrMT 

~':."T~ PEAK ~':."~: SURGE 

v v A A 

• lr [I • 

29 I 29 401 

541 

401 

54 

. I i 114. 5 

i 
' m I 

+ i 

~ 
t 

-NUIIDBR 
or 

POLES 

TTPB T A 
or 0 c 
L T T 
0 A I 
A L v 
D • 

10 I 12 

I'OWBR 

~J: A 
R c 
A T 
T u 
• A 
D L 

IJ 14 

RELAY COIL 

RATB 
OF 

OPBRA~RBQ'D 0 TIONa LD'B 
P PBR PBRA 
• 110011 TlOM8 
R. OR 

SECOIIJ: 

II IT liB 

jaes~= 2 1zodr2812o.- ro 5 

I I l 
i 

I I i 
t 

I I I 

1 

mt ! -• 

~ j ••• -

: I 

I 
1 
t f t 

231 

236 

231 

231 

15q 

159 

159 

159 

159 

TOTAL 
FAILURE 

RATE 

(t,/1000 HOURS) 

123 

Air 

. 00236 
--

. 00231 
--

. 00231 

1: 
I I . oo 159 

--
. 00159 

--
. 00159 

--
. 00159 

TltiiPIIRA TURE 
'C A ATM605B B------- CALCULATED IITBlP' IIOOIIS ,/1000 KRS 

ADP 
TOTAL FAILURE RAT& ~ c _______ _ 

D--------24 15 .. IT 

BS-3Zl A 



PROJECT: ALSEP-~ 
ASSEMBLY: ~ -C/l 

C1> .. MAX. TEMP °C 

3 A 
TYN " A .... 

DESIGNATION, u A A J c c () CKT 
0 F .. c R U T A 

::s SYM SII:IIICONOOCTOR. A B T A N u s 
p.. POLARITY c I U T C A K 

110. T I! A I! T L c; 
u ~ L 

D I () 
R 0 HOT ... SPOT 0 • • TA 

N 
'1 . I ' II ,TJ • Tc 

"' GI 
CRl S!N645 TR\\165 1150 

T 
CR21 

t ! 
CR31 I l 

: j l 
CR41 : 1 

1 i I 1 

I i 
; 

1 
i 

CR9l I I 
l ! j 

! t 
: I CRl~ 

i l j i 
I 

I I I ; 
CR2ll i 

i t 1 

I I 

J CR221 j l ! ' ! I 

CR2~ t 
j l ! 

CR2 -f· '( '( 

--. 
FAILUIII! IIATI' IIOUIICII Oleo Coblmn U) 

A ~:rM 602A c 
B D 

BS-3ZlA 

PARTS APPLICATION ANALYSIS 
ATM-956 15 July 1971 
Page 24 of~ 

(SEMICONDUCTORS) 

SUB ASSEMBLY: Uplink Relays 
DATE: 
SCHEM._A""'T:-::I-=c'""'N,...,...,0,...:_2_3-62_2_9_2 __ 

AVG PWR DIS&IPATION (mw) I POWER RATtO! MAXIMUM VOLTAGES DIODE P1V a FOR RELIABILITY USK ~y 
RAT~DAT 

U'"C A A A A 
A C M C C C 

: ~ ~~~: ~ 

? .. ~ 
~; 
·~ I S A I! A I! A 

& a LlfL Lhmb..ot 
II T T c-) 

, T 1 t TA 1t C n 11 

600 10.ll!.7o/, 

10. Ill. 7o/, 

5. Ol. 8% 

5. 0 

5. 0 

5. 0 

5. 0 

5. 0 

y . 11 .1~ 

~ JVcao 

... t 
~;' 
"Q <I! 
~ 

R 
A 
T 
I 
D 

v 

vca 

A 
c 
T 
u 
A 
L 

v 

vci!O 

R 
A 
T 
B 
!) 

v 

vc., 

A 
c 
T 
u 
A 
L 

y 

R 
A 
T 
1: 
D 

v 

225 

" 
NOTE: 1t is uaumed the tn.naient IDd. peak power dou not exceed the sale limit. 

CIRCUIT r:ART ~ S F M~ F T C NCTION SNCIAL 5"8?1 0 A U I A 0 0 
A Dl' RON.= J.OODI U l L N I T U TOTAL 

c [·PLI- MEJIT E BRII)I R L. T " L A "I FAILUIII T CATION ji I C I L L T RATIO 
u (Define) I I II p 
A I A L (1/ PER (1/1000 BRill 
L (lloo T I IOOO 

v - I'I!HltB) 
U • ll !a ID M R ll • l21 

sola-
29 ion 

I r 

nduct. 
jKick 

5 II sola
tion 

-. T io I 
!g lA 

-g. I 

OTI 
g I i 

~~I I ... 
io 1 
lg I 
!~I 

I I 
:I 
l 

I I 
I 

i I 
T 

l 

f' I 

i ~ I 

! 

U' 

TOTAL FAILURE RAT!! ~ 

. 00096 

. 00096 

. 00094 

i I. ooo94 

I 
I I I. 00094 
! 

i 
I I. 00094 

! 

f '· 00094 

I 

11 '· 00094 1 

2 . 00188 

1/1000 IIIIS. 
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(1) 

:3 .... 
(') 
0 
1:3 
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PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

PROJECT:ALSEP-E .-:--------ASSEMBLY:_,P~D;:.:U.__ _______ _ SUB ASSEMBLY: UPLINK RELAYS 

err 
STill 

NO. 

lcRs 

CR6 

CR7 

CR8 

cruo 

CRl1 

cruz 

CRl3 

CRl4 

II 
A 
N 
u 
r 
A 
c 
T 
u 
R 

MAX. TDIP •c A VG PWR lliBSiPAnoN laow) POWnRAno IIASIIIUII VOL TAGilS 

TYPil 
DESIGliA'mN, 

SllMJeOIIDUC'l'Oil, 

POLAIIJTY 

IN5186 
2340376-1 

1 

' ~ 

• • R 

A RATilDAT ~p A J C C U'"C ~= 
M"RUTA AAA A e 
8 ~ A N U 8 A C II e e C 6~ 
I U T C A B M C T 8 T A T cf-
llAilTL 8 A UIUS U., 
NLDJIIOT I a AllAC A 
T OIPOT ll ll LNL L bm 
TN K TT cue) 

• A 'T,;r • Tc ' T I ' TA " C n 11 

65 1175 
Unit lode 

232( 3. 7 LI6% 

i 

J 
l 
I 

I 

T 

! 
1 
! 

' f 
j 

l 
I 

y 

68 lz. 9"; 

68 lz. 7~ 

7 I . 3~ 

23 I 1' 

. 01 I< .1 "l 

23 I I% 

3. 7 L16"!c 

l. 0 1<.1~ 

FAILURII RA'n 80IIJICil Cleo CohuDo :Q) 

:; 1 vcao 

... t 
~.:' 
~e .. ., 

R 
A 
T 

• D 

y 

Yea 
A 
e 
T 
u 
A 
L 

y 

Yczo 

R 
A 
T 

• D 

y .. 

Yea 

A 
e 
T 
u 
A 
L 

DATE: 

ATM-956 15 July 1971 
Page ~ of_5_4 __ 

SCHE M-:-:-A-:T::-:I-:C:-:-:N:-:::0~:-2~3-:-6-22-9-2--

DIODil PlY 

R 
A 
T 

• D 

y 

A 
c 
T 

100 I 29 I Shunt 

I 
I 

I 
i 
I 

I 
! 

r 

Iso
lation 

Shunt 

Iso
Thmon 

Shunt 

Iso
lation 

Shunt 

l I V Iso-
lation 

UPLINK 

I 
I 

23~ A 

I 
I 

28.Jt 

- I 
1284f 
"' I 

123~ 
I I 
i24~ 
"' !!i I 

lz3~ 
ill 
= I 
124~ 
;; 

lz3~ . 
I I I 
ill I ! 
i I : 123:1 v 

I I. 000235 

. 000284 

. 000284 

. 000233 

. 000249 

. 000232 

. 000249 

. 000235 

. 000233 

A A TM 605A c ------- NOTE: lt ill AUQJDed. U. traaaieftt and peak power doe• flOC e&t"ftd tbe safe limit. TOTAL FAILURil RATII . 002234 1/1000 RRS. 
8 D -BS-321A 



-. 
Ul 
CD 

e ... 
n 
0 
;:s 
p. 
~ 
n 
rT 
0 
'1 
til 

PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

PROJECT::~A~LS~E...,P ____ _ 
ASSEMBLY:-"P~D~u.__ _______ _ SUB ASSEMBLY: UPLINK RELAYS 

.. IIAX. TEMP •c AVG PWR DISSIPA110H (mw) POWER RATIO MAXDWM VOLTAG~S DIO~PIV 
A 

A RAUDAT u VcBO vee vc~ Yes TYPE N f' 
DESIGNATION, u A J c c .... .. 

CXT 
A R U 2S"C .... .. ~ R A R A R A r .. T A A A A A 

SYM SEMICONDUCTOR, A B C A N u s A c .. c c h .... A c A c A c 
T T C 

c ~ .. T T T T T T c I A B .. T B T A T NO. POLARITY 
T • U B T L B c u I u .. ~ ~e • u E u II u 

A D I A 8 u D A D A D A u N 
L 0 BOT 

I 8 A E A • A .. L L L R T BPOT • II L N L L !AI!'!'~ :i • • TA ,TJlf 
N T 

• Tc u 
euo) v v v v .. v . . ' R ' Tc ' T . 'TA .. .. .. .. .. .. .. 

CRn IN5186 65 175 232( 1.0 I< .1 ~ 100 29 
2340376 -I 

Unit od<' 

r ! I CR17 i 7.0 • 3"/o I 
' I ! 

CRH 
I I I ~8 ~.9'j 

l ' 
CRI~ ' I ~8 .9"/ 

' 
i [ t 

1 
CR2( t . 01 • 1' ·y r I 

. FAILURI! RATIO 90UIICB (Boo~ II) ~~: It 1AI .....,ed the InDolent aod peak power doeo aot exceed tbe salellm"·l~" A ATM 605A c 

B D 

-
BS-321A 

ATM-956 15 July 1971 

Page 26 of 54 

DATE=·----.,..-----
SCHEMATIC N0:--=.23;;;6:.:2:.:.2.:..:92:.,_ __ _ 

i FOR RELIABIUTY USE (.'Jft.y 

PART ,Ju('l/nJ S 
F II F F 

~~ ~ ~ SP&Cl4L : (1/ 0 AU I A 
I L N I or ENVI-11000 I u T U TOTAL 

APPLI· MENT 11118)1 R L.T A L A N FAILURB 
I L CATION 

(Doflao) I : ~ L T RATII 
R p 'ri? A L 

I CSee T I ~ 
(1/1000 11118) 

I I.;.;, I! .. 1000 
y R BRS) . 11 Ia ts .. .. 1 .. !n 

~ I 
Iso- i23~A 1 . 000233 
1ation 

I I 
I 

Shunt l23sl . 000233 

I so- I 
1ation 28~ . 000284 

I 
- I 

" 1284j . 000284 

! I 
I I 

Shunt 1234 . 000232 

i 
I i • 
I 
I i 
I 
I i 

~At~~URATII • 001266 '1/!CIOONRB. 



19 
'"Selected Per 2362290-4 

FAILURB RATB SOURCBS (FOR COLUMN fiC) 

A ATM605A B-------c ______ _ D-----------
BS-3ZlA 

PARTS APPLICATION ANALYSIS 

RESISTORS 

20 

I 
• 074• 

074 

. 205 

.:.1..Q.2 

~ 

. 074 

074. 

CALCULATED ICTBP IIRS 

ATM 956 
15 July 1971 

Page.2!.._ of~ 

DATE: 1-22-71 

SCHEMATIC N0:_236229_2 _ 

12 • 

!. 001 1 . 000074 
I 
. 001 1 . 000074 

I 
I. 001 . 000205 
I 

I 001 000205 
I 

I. 001 OO...Q2a.5_ 
I 

I. 01 . 00074 
I r I. 01 _QQ_(IT4_ 
I 

115 

I 
i 
I 

i 
I 
I 

I 
i 
I 

I 
I 
i 
I 
I 
I 

i 
I 

i 
I 

I 
I 

21 

TOTAL PAILURB RATII 002243 f,/1000 HRS 
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PARTS APPLICATION ANALYSIS 

(RELAYS). 

PR OJECT:._:,A~LS~E:£P _____ _ 
ASSEMBLY: PDU SUB ASSEMBLY: UJilinl< Il.etavs 

CONTACT LOAD HUIIBIIR 
or 

TYPE DI!:SIGICATION RATED ACT'UAL POLES POWER 
CIRCUIT (CBC, MIL OR MFR) c VOLTAG!r CUIUIBIIT TYPR T A """' . REFER- v or 0 c R C 0 u r:r-:.:: r:r-:.:: EHCR MANUFACTURER 

L .T T A T DESIG- L R PZAK 8URGI: AHD 
T R 0 A I T U HATIOH COHSTRUCTIOII 

A L V • • A • 
G V ; A D • D L v v A • 1 2 s 41 I I 10 1 12 u 14 

K-1 
(40m37493 -33 ) 
422-8033 Teledyne 28 0. 5 29 29 202 ~esi 2 2 oc 12t 

K-2 ! . 76 
I 

! 

! i ! ! K-3 202 

' ' 

! I 

t K-4 i• f 202 
' ! ! 

CB-1 (2330151-2) I 
CB-2 421-3120 l I 14. l 1 1 . 

; ' ' ! ' l CB-3 i I 
l i 

CB-4 ! ! I ' ; l 

; ' 

I CB-S 
t ' ; 

; ! f CB-6 t y r r v r 1 : 

DI!:VlCR 
AVliRAGI' FAlLURI RATB IIOURCBS (FOR COLUJOIIIO. 21) 
AMBm!IT 

TEMPERATURE 
A ATM60SB CALCULATBD IIITBr ·c B 

c D 

H 2S • BS-321 A 

RELAY COIL 

VOLTAGB 
RATE 

ji<Ax!-. OF 
p 0 OPERA 

TlOIIB u p 
PIIR L B 

L R. 
llOt)R 

ATM956 
15 July 1971 

Page ~ of.......-5""4...__ 

DATE: 1-22':.:-:.!..7~1 ~-----
SCHEMATIC N0:~62292 

B F S 0 F, 
A A 0 F R. 
S I U 
I L R F M 
c u c R. 0 TOTAL RRQ'D 

R B D LIFR MISCRLLA- FAILURR • I RATE OPERA HROUS 

"'"' ~··· TIOH!I F RKKARKS BS· I CI/IOOO HOUR.S) OR ell ~W) sacillro 

~ 
II 

I R 
1/' I 7 18 If I 2 u 

16 - < 1 10
5 

. 00382 A 1 . 00382 
20 

i - . 00280 . 00280 

- . 00362 . 00382 

- . 00382 . 00382 

I 
I 

- I . 00159 (2 • 00318 

- J 
. 00159 1 . 00159 

j 
- l . 00159 . 00159 

! 

! ! - i . 00159 . 00159 
l ' 

f ; ! 
y - 'f y . 00159 v . 00159 

' 
Uplink .02382 

HOURS TOTAL P'AIWRK RATB !/IOOO HRS 

n 



Ul 
<b 

3 .... 
n 
0 
;:l 
p. 
,;: 
n ... 
0 
'1 

"' 

ATM-956 
15 July 1971 

PARTS APPLICATION ANALYSIS Page ~ of 54 

(SEMICONDUCTORS) 

PROJECT: ALSEP-E 

ASSEMBLY: ____ ~o""------- SUB ASSEMBLY :._T:..r.r!!oan~s::;m~it!;.!:t~e!..r ______ _ 
DATE : 1 - 23 - 7 1 

SCHEMATIC NO: 2362231 

CKT 

n'K 

NO. 

CRI 

CR2 

CR3 

CR4 

CRS 

CR6 

CR7 

CR8 

CR9 

A 

8 

-

TYPE 
D£81GNA TION, 

S~MlCONOOCTOR, 

POLARITY 

234037 6-1 
IN5186 

SIN645 

2340376-1 

2340376-1 

SIN645 

2340376-1 

SIN645 

1 
i 

! 
r 

.. 
A 
N 
u 
F 
A 
c 
T 
u 
R 

MAX. TEMP •c AVG l'WR IOSlPA'nOH (mw) POWER RATIO MAXDIUM VOL TAG~S 

• • • 
Uni
trod 

GI 
TR'.I 

Uni
trod 

J 
A A R U 
II C A H 
B T T C 
1 U 1 T 

B' A D I 
N L 0 
T N 

TA TJ . . 
65 I 175 

!50 

175 

11 I l 
I 

175 

GI I j 
TR\\1 l 

j 
Uni
trod 

GI 
TRW 

I 
l 

r 

!50 

175 

!50 

J 

A RAUDAT ~p 
; ~ JS-c A A A A ~= ~ Q 

~ 1 VcBO I Yea I Vc..o I Vc& 

u • A c .. c c c tll~ ~,:: 
~ • : ~ ~ T ~ : ~ <C~ ~e 

~ ~~~~K~ b ~ 
N TT eue) 

t T 1 1 TA 10 C 11 .u U 

ROT 
sPOT 

• Tc 

232( 288112% 

60( 5 .8% 

2320 12 I. 6% 

2320 5t 13% 

600 . 8% 

23201 .. . 2% 

600 10 II. 7'l'a, 

600 5 I. 8% 

bOO 5 J. 8% 

R 
A 
T 

• D 

v .. 

A 
c 
T 
u 
A 
L 

v 

R 
A 
T .. 
D 

v 

A 
c 
T 
u 
A 
L 

DIODE PIV I FOR R!'I.JABILJTY USB C'NLY 

R 
A 
T 

• D 

.. -~ 
NCTION SPIICL\L ~/ 0 A U I A 0 0 

A ot aNVJROit - 1000 I U I L H I T U TOTAL 

~ CATION (Defino) 5 1 ~ R ~ L L T RATE 

~ I -s' (Bee ~ ~ (f,/ PER (S/1000 HRS) 

CtRCUIT PART - 8 F I(~ P T C 

c ~PPLl- MENT 1 BRS)I R L. T A L A "I FAILURE 

=10 1 lr&IOQO v_l v = aHRSl 
.If • n En Ia te u N Jn 

100 129 

225 

100 

l 
100 I I 

' 

225 

I 

100 I i 
I 

225 

225 

225 v 

so
ation 

nduct. 
jKick 

~hunt 

so
ation 

~_;>duct. 
rick 

r>hunt 

so
ation 

nduct. 

~ick 

nduct. 
jKick 

I 
I 

20 1 A 
I 

- I 
i I 
594, 
= 
5 I In, 
I __t 
: I 

l1sl 
= a 1 

194: 
i 

I 
!71 

~ I 

: I 
Q 0 I I 

L ·-,; --r-r 
I . 

- O.fl ! 
5 I I 

e 1 : = I I 

. 0002 

.00094 

I i I . ooo17 

.00018 

.00094 

! . 00017 

I 

.00096 

. 00094 

t I. ooo94 
' 

FAILURI' RATI' SOURCE (Bee COloma U) 
ATM605A c ______ _ " r· 

NOTE: It 111 uewned tM lnnsient ud peak power doea not exceed the eafe limU.I 

19-tJt 
TOTAL FAILURE RATE ~ S/1000 RRS. 

D 

BS-321A 
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PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

PROJECT: ALSEP-E 

ASSEMBLY: £!lli SUB ASSEMBLY: Transmitter 
·~~~~~-----------

ATM-956 
15 July 1971 

Page ~ of 54 

DATE: 1-23-71 

SCHEMATIC NO: 2362231 

.. IIAX. TEliP •c AVG PWR lli8SIPA110N (mw) POWBRIPUI< MAXDIUII VOL TAG liS I DIODE PIV 
A 

TYP& 

I 
N A 

=! Df:SJGNA TIOH, u A J c c :JS""C .. .. A R U T A 
SEMICONDUCTOR, A B C A N U s A 

c I T T C A .. II NO. POLARITY U II T L T • B 
~ D u N I 

JIOT 
I 

R T 0 .. 
SPOT • 'TA ,TJtf 

N 

' " J, II • Tc ' T 0 

234037 6-1 IUni-
CRib 

IN5186 trod~ 651 17 12320 

CRill 
2340376-1 

pni-1 IN5186 1175 
rod 

232( 

cRq SIN645 

"1 
r~~ 1150 600 

CRd I 1!1 !! 
I 
' 1 I., !I 

I ' 
CR14l t y 

FAILURE RATI' 90URCJI: 0Jee Co._n U) 
A ATM605A c ______ _ 
B D -BS-321A 

'RATBDAT p " Vcao vca VcBO Vcs ... .. 
A A A A 

4 .. .. t R A R A R A 
C II C c c ~ll ~.:' 

A c A c A c 
T B T A T T T T T T T c 4 .. 

"a If u .. u II u u I u 8 u ~ A 
4= D A D A D A 

8 A II A • A L L L N !A::: L II: L L ~ T v v v v v o TA .. Tc u .. " " " " " " .. 
288112% 100 ~9 

12 1.52% !00 

5 I. 8% 225 

10 11.7% 

5 I. Bo/o 1 

NOTE: n l8 anumed tbe trauJent ud peak power clc)eoe DOt ueeect tbe aale llmU. 

v 

Iso
lation 

hunt 

nduct. 
J<ick 

so
ahon 

~;'duct. 
1"-ick 

" 
I 
I 

20 1A 
I 

T' 
117: 
ll 

E94 I 
! I 

E I 1 

19 b 11, 
5 I 

a il 
i94l t 
;! 

,. 

i 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

1 I. 0002 

. 00017 

.00094 

.00096 

.00094 

TOTAL rAILUIIJI: RATE • 00321 1/1000 RRS. 
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§. 
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'i 
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PROJECT: 
ASSEMBLY"'":------

" I MAX. TEMP •c 
A 

TYH N A 
CKT DAIGNATION, u A J c c 

A R U ,. .. T A 
C A N SYII S£10COHOUC'I'OR, A B u • 

c I T T C A B 
NO. POLARITY U 8 T T • L 

u N A D I 
L 0 BOT R T 111'01' • ,TlN 'TA I I I II • Tc 

Ql 

Q3 SM2N2907A Tl 65 200 

j ' I : 
Q4 ! \ l 

y I Q6 t . l 

GE i Q2(-") 
S2N2060 Mot 

&B Tl j 

QS(J) J ~ ., 
&(B) 

• FAIL!;l~B RATS SOORCI Olee c.-o :U) 

A ATM OSA c 

8 D -BS-3ZIA 

PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

SUB ASSEMBLY: Transmitter 

AVG PWR ll1881PATI01f (mw} POWER RA_'I't<l MAXIMUM VOL TAG~S tliODB PlY 

RATBDAT YcBO Yea Vcso vc• p :; 
H"C ,., .. 

~; .. ~ R A R A R A A A A A 

~,:< 
A c A c A c A c .. c c c .. T B T A T 
T T T T T T 

c .. ~ "" • u • u • u B U I u s u 
I 

A 
A B A .. ~ D A D A D A 

s R A L L L • • L N L L ~b.or 01 N T 
• Tc n 

euo) v v v v v 
' T . 'TA .. .. .. .. .. " .. u 

180( 1.8 <l"l 60 5 40 5 

l 

l I I ! 
I 

f t i 
t v 

1 

500 7.5 1.5' 100 29 60 29 

t t t t 

1:£; n a....,.~ 1::--ADd peak power~. WJt earoed ~~· :~[ 

ATM 956 IS July 1971 

Page 31 of 54 

DATE: I-23-71 

SCHEMATIC NO: 2362231 

i FOR RELIABIUTY UU I:'NLY 

PART ~~ S r" F r 
~ 

T C 
BPBCIAL : B/ 0 AU I A 0 0 

I L N I or BNVIRON1IOOO I U T U TOTAL 
L.T A L APPLI- IIBNT BRS}I R A N FAILURE 

CATION : I c I L L T RATS 
R p (Defloe} ~ II 

"til A L 

~ 
('1/11100 Hllll lrol.=: T I 1000 ,. . 

v R -. 21 En _i_u .. .. _ .. _ 

Switch ~ l 
: I 

ing f751A 2 • 0055 

I l I 
i-2751 . 1 . 0027 5 

I 

= . 
I I 
t75~ 1 . 0027 5 

Relay = I = 
Driver ir 131 \ 1 .00113 ! I . 

= 
I !! I 

t 11131 1 . 00113 
I 

IE 

I 
! 

i 

;; i 

i i 

TOTAL FAILURB RATS 01326 '1/1000 11118. 
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PARTS APPLICATION ANALYSIS 

RESISTORS 

PROJECT: ALSEP-E 

ASSEMBLY: PDU SUB ASSEMBLY: Transmitter 

. (' ;· iii L' ,filii' q ~... ; "' ~.l ll ~l ~~ tll ~ ~ ~ I g"P: OR' R ' !!i ~~ ~ 'l.~!J l~ ~1,_P~~~~q_l 4~ ll·c. lo~~"" i /l,f t-";,~d-~ $' to." 

~ ~~7 l "' "" ~ e I § I " i! 
~ ~ ~ 

0 ... 
mw 

D. 
Rl RNR55C3011FS Mepco 3010 ±Io/o 1 2. 57 < 1')\, 1 OOo/<t 65 Volta"e Dro~ Resil>~· 

R2 D. II 3010 1 II II II II II 

R3 RNR55C3320FS 56.2K o. 1 l<o. 1 II Relav Driv. Bleed Res· 

* R4 RWR81R715FS Dale 1 Circ. Breaker Shunt 

R5 RNR55C3320FS Mepco 21K o. 1 86 1<:'1"/o Re1ay_Driv. Bias Res. 

R6 RNR55C3622 I 681 0. I 23.5 23.5o/. Relay_Driv. Bias Res. 

R7 RNR55C5622FS 56.2K o. 1 <0. 1 <I "/o ' Relav Driv. Bleed Res. 

R8 RNR55C5622FS 21K 0. I 86 <I "/o Relay Driv. Bias Res. 

R9 &--.R55C6810FS ! 681 ' 0. I 23.5 I Relay Driv. Bias Res. 

y I 
RIO RNR55C3320FS 56.2K . 0. I <0. I <l"lo Relay Driv. Bleed Res. 

' * Rll RWR81WR715FS Dale i 1 Circ. Break. Shunt 

R12 RNR55C5622FS Mepco 21K l 0. I 86 <l"lo Relay Driv. Bias Res. 

Rl3 RNR55C6810FS 681 ! 0. I 23.5 23.5o/. Relay Driv. Bias Res. 

l ~6.21< ' R14 RNR55E3320 : o. 1 <0. 1 <1"/o Relay Driv. Bleed Res. 

RIS RNR55E5622FS r 21K 0. I 86 <I "/o 
! 

Relay Driv. Bias Res. 

R16 RNR55C6810FS r 681 l' 0. 1 23.5 23.5o/. t Relay Driv. Bias Res. . 

19 ·~Selected per 2362290-8 20 

FAILURE RATE SOURCES (FOR COLUMN fiC) 

ATM-9St 
15 July 1971 

54 Page_.:.:_ of __ _ 

DATE: 1-23-71 

SCHEMATIC NO: 2362231 

~I' ,., I~ ~I' ~ ~~ 
J I~ ... f 'I"' J II: ~ ~ '" ~·· ~- f(j" /f/1._} fl '~~ . .:f ~ ~·! j$!!~Z ~ ~ 'b t;;;$ i~ ~ :or$!! 

•I!"' I 'l.i I! ~~ ~ 
11~' / ~ ~ 

173 ~ I 
. 001 • 00173 

173 . 00173 

173 .00173 I 

63 • 00063 

173 . 00173 

192 • 00192. 

173 = 
. 00173 

173 ~ • 00173 

192 ~ .00192 ,., .. 
173 I 0: I .00173 .. 

0 

063 
.. 

. 00063 "' ::> 

173 2 .00173 

192 j ! . 00192. 
l 

173 l .00173 

173 I ! . 0017 3 

19 2 
v t .00192 ! 

I 
21 

A ATM605A B CALCULATED MTBF HRS TOTAL FAILURE RATE · 0 2 624 \1",/1000 HRS 

c D 

BS- 32.1A 
D. - Temp. Measurement 
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PARTS APPLICATION ANALYSIS 

(RELAYS) 

PROJECT~ ALSEP-E 

ASSEMBLY: PDU SUB ASSEMBLY: Transmitter 

C.OllTAC!T. L-OAD IIUJIIIIIR RaLAY COIL 
or 

ATM 956 15 July 1971. 

Page ~4 33 of. ___ _ 

DATE: 1-2~5-:::7~1=-----
SCHEMATIC NO: 2362231 

~~ r. .. 
lltAftD ACTIJAL POL~- --- YOLTAGit RAft ~ ~ TYPIO lliiSIGMTIOit- II· 

CIRCUIT . (CEC, llll.OR llftl. VOLTAGI CURRIIIT TU& T " !-All " ~ .. 1-- OF I& a. 0 TOTAL " c 
oY c. c • c p 0 - UQ'D Failure D FAJLI!Il& -- 0 u 

r:rs:Tr: PlAit r::::: SlliiGll 
TIDie 

~-= IIICB IIANUFACTU!Ift L .T T " T u p Rate I IIATI AliD L It 
0 " I T u . L • ... 

~· r DBSIG· 
T ·a 110011 TIOlB "!o/100 MATtON CO!ISTRUCTIOII " L y I " L R. ~ 

I 11/1000 IIOURS) " • D I. D [. -~ X !0-5 a 
G V ; " v v MA " f • t I • •• r. It '- let n tt its • i*" b. 't n Is it iD D 

Kl 16; 5 
K2 40M37 496-33 Teledyne 28 0.5 29 29 424 Resi 2 2 <ro 128 2(} - < I 10 52.6 A 2. .01052. 

! I ! 
CBI 2330151-l ! 1 

14.5 
t 

l l I • (}02 ! f 2 I 
t 

l 
! ! ! I ! ' ! 

CB2. 2330151-1 ! 

! ' I ' 2 I .002 r ! i I ! ! 
1 

~ l t l I 
I 

C.B3. 2330151nl r t .. t 2 I .ooz l I 

- - -

DI!VICB 
A VIllAGE UIUIIlllU.ft IIOUIICBS. (!'ORCOLIIKK liD. IU .. _ 

T01'AL7 AD.Ulllt.-!IArJ< , 01472 TEIIPI!RA-TUIIE ATM 605B CALCULA~In'BP - 'l/liiOILIIRIL 
'C A B 

c D ,.. H r. :rr· 

BS-3ZI A 
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PARTS APPLICATION ANALYSIS 

(MISC. PARTS) 

PROJECT:...;A:.:.L::.::.:SE=P:.......;-E:;_ ___ _ 
ASSEMBLY:. ___ _:.P~D~U:...,_ ______ _ SUB ASSEMBLY :_.::.T.::.r.::.an:::s::.:m=it:.;,te;:.;r'---------

,. 
A Tlt"::r'RI II BLI!CTIUCAL 

BASIC I s u STRI!SB IIAJOR 
CIRCUIT TYPE DIISIGIIATION PERCBliT CNARACTBJUBTICS AILUR£1 0 

(CI!C, MIL OR lift) F 
RATE I U A SYMBOL c OOTY ... ; R .... (V10001 C IIUJO!ER T CYCLE u APPLICATIOII IIO:u'~(:l CONSTRUCTION 

R HAll IIIII RATED USB 
B --~lflS) 

I I 3 R • oc 5 oc • ,mw 1 t 10 lu 

I 
I 

RT1 2335661-2 lFenwal 228 -40 5.97 100 Temperature sensing 3 ID 
I 

I 
I 

: 
I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

15 FAILURE RATE SOOllCBS a<lR COLUIOI II) r J" "· 8. CALCULAftDMTBF~ 
c. D. IIU Sid ZlT C- XXIV X 10 

altO,_'"' 

BS-3ZlA 

ATM 956 15 ~uly 1971 

Page~o£2 

DATE: 1-12-71 

SCHEMATIC NO: ll2ll.ll 

FOR RELIABILITY USE OIILY 

I FAIL-
PART I URE TOTAL 

SPBCIAL FAILURE I 
EIIVIROIIIIliiiT )RATE AATE 

(DI!I'UfB) 
:JIULTI ('1./1000 HOURS) 

I PLIBR 

12 'IS 14 

01 .0003 

I 
I 

r 

I 

.00030 
TOTAL FAilAIIIB RATB --'1./1000 HOURS 
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PARTS APPLICATION ANALYSIS Page 2.2. of 54 

(SEMICONDUCTORS) 

DATE: PR OJECT:_--:--...:.A~LS=E:.:P=::---
ASSEMBLY : __ _...;P:...:D=..u.:;._ _____ _ SUB ASSEMBLY: Digital Data Proc. SCHE M-:A-:-::T::I:::C:-:N=o~:~23::-.6~2~26""1=-

CKT 

SYM 

NO. 

CR1 

CR2 

CR3 

CR4 

CRS 

CR6 

CR7 

CRB 

CR9 

• 

.. 
A 
N 
u 
r 
A 
c 
T 
u 
R 

IIAX. TENP •c A VG PWR Dl881PA TION (mw) POWBRRATI(J l4AXIIIUM VOLTAGJrS 

rYPE 
DESIGNATION, 

SEMICOIIDUCTOR, 

POLARJTY 

SIN645 

t 

2340376-1 

2340376-1 

SIN645 

r 

2340376-J 

2340376-1 

• •• • ,TJ 

J 
u 
N 
c 
T 
I 
0 
N 

GI 
TRI\ 65 1150 

t 
Uni
trod 

Uni
trod 

GI 
TRW 

t I 

-r 
I 

Uni-1 I 
trod I 
Uni
trod 

l 
t 

t 
175 

17 5 

150 

t 

17 5 

175 

[AlLURE RATE SOURCII (See Cohma U) 

A RATBDAT ~!J 
; ~ JS'"C A A A A ~= 
u s A c .. c c c ~a 
A B II C T 8 T A T <CE-o 

L ~ A ~i~~ ~ ~ 
HOT & ~LNL L b.m 
SP01' N T T cue) 
, Tc , T • • TA 10 c n u 

600 10 11.7% 

5 1.8% 

5 1.8% 

2320' 8 1.2% 

232( 10 .4% 

600 5 8o/o 

5 1.8% 

232( 8 I. 35' 

232( 10.3 I .45~ 

.. 

:t 1 Vcao I Vcs I vc.o I veil . ,.,o 
~.:' 

~~ 

R 
A 
T 
I 
D 

v 

A 
c 
T 
u 
A 
L 

v 

R 
A 
T 
I 
D 

v 

A 
c 
T 
u 
A 
L 

v 

DIODI PIV i FOR R~LIABILITY UBS CNLY 

R 
A 
T 
B 
D 

=~ JICTION SPECIAL ~/ 0 A U I A 0 0 
A 01' B'NVIR<Jirl..: 1000! U I L M I T U TOTAL 

~ O- 5 (See ~ r (S/ Ptr:R (l/1000 HRS) 

CIRCUIT PART 9 F M~ 'I' T C 

~ rPPLI- .. Bin' ~-~ R L. T L A "I FAILURB 
U CATION (lleflae) -, 1 ~ R ~ L L T RATE 

I 1000 PI 
VI V : •:HRS) 

ll • u Zn '" M u 11 In " 
I so-

225 2 9 llation 

I 
t I I 

I 

100 I I 
1 oo I ~ 
ll5 

j 
t 

100 

100 

Induct 
Kick 

Shunt 

Iso
lation 

Induct. 
Kick 

Shunt 

Iso
lation 

: I 
5 I 
lii96tA 
i I 
s'TI 
194: I 

. I 

= 194 I 
!! I 
~ I 

i I 
= 1- I !! ~I - . 
~ 
517 
! 
a i I 
- I ' 194 I I i . 

i94 i . 
: I 

I 
:;; 131 
j I 

5 I = I 
ln1~r 
;; I 

• 00096 

.00094 

.00094 

• 00013 

; .. 00017 

I 
I 

.00094 

1. oo094 

I 1. ooo13 
_l 

t . 00017 
l 

A 

B 

A TM 05A c ------
D 

NOTE: 1t ia aaaumed tM tranaled. ud peak power does not exceed the safe limit. TOTALFAILURifRATB 'OOS32 S/1000HIIS. 

..... 
BS-3ZlA 
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PROJECT: ALSEP-E 

ASSEMBLY: .!:£Q: 

.. MAX. TEIIP 'C 

• A TYPI N 
err DESIGI«ATJON. u A J c c 

A R F .. U T A 
C A SYII SEIIICONDUCTOR. A B N U a 

c I T T C A II 
NO. POLARITY u • T • T L t D u N I 

ROT R T 0 
SPOT If ,TJM • TA. . • It • Tc 

Ql SM2N2907A 
Q3 ., Tl 65 200 

Q2 
Q4 S2N2222A Tl 65 175 

• FAILURE RATE IIOURCI (IJoe Co-aU) 

A ATM605A c 

B D -BS-3ZIA 

A .. 
B 
I • N 

' T 

PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

SUB ASSEMBLY: Digital Data Processor 

AVG PW11 DISSIPA 1'1011 (mw) P<>WER RA111_l IIAXIIIUII VOLTAG~S DIODE PIV 

UTaDAT u Vcoo Vcs vcso vca , 
_,c .. 

H'C •" ... t R A R A R A A A A A 

~e ~.:' 
A c A c .\ c c .. c c c 

T B T A 
T T T T T T 

c T ... 
~~ I u • u • u u I u • 11 ~ A D A D A D A .. . .. I A 8 .. L L L 

If L N L L IAmb-?< ~ T 
• Tc u 

euo) v v v y v . 'TA. .. " 
,. ,,. ,. 

" 
, .. 

l80C 1.8 <l'l'o 60 5 40 5 

180C 7. I 1 'l'o 60 29 N/A 29 

1.:"' n ........ od tbo ......... am:ak power does ... e.ceed the safe lhnil.l" 

ATM 956 15 July 1971 

Page 36 of 54 

DATE: 1-2,?-71 

SCHEMATIC NO:~z""36i!.!:2:.:::2~61~---

i FOR RELIABILITY USI CNLY 

PART ~~1 S 
F II F F 

~~UIT T C 
NCTIOII SPIICIAL : Bl 0 AU I A 0 0 

I L N I or ZHVIRON1IOOO I U T U TOTAL 
L.T A L APPLI- IIENT HRI)I R A N FAlLURB 

CATIOII 
(Dofkw) I : ~ I L L T RATE 

R p 

"til A. L p::. ("'1000 RRS) 
- 5I (IJoe T I 1000 

510 ~""' If I 
v RRS) . t1 Ia D 

R 
IK ft .. .. 

Switch- I : 
ing i275: A 2 . 00550 

!Relay I 
Drive 1751 A 2 • 003 50 

I 
-~ l 

I 
I 
I 

I 
I 
I 

I 
I 
I 
I 

i I 
I .. : .. = 

I I = I i 
I I 
!! I .. I 

I I 
TOTAL FAILVR& RATB .00900 'l/1000 RRS. 
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PARTS APPLICATION ANALYSIS Page__:_::__ of~ 

RESISTORS 

PROJECT: ALSEP-E 

ASSEMBLY: PDU SUB ASSEMBLY: Digital Data Processor 

DATE: 1-25-71 

SCHEMATIC NO: 2362261 

I (% IS q 
1.. i!: ik: .~ 

S'"'!>: 0~ S) 1:' 
CJ ~ ft:~- ,.. v "4' tlef/ l 1¥ ,f ~ 

Ci 

!:~ ~ 
&~:: 1:: 
~#~u 
(j~ P..:j 

~ 

12 {13 14 

llrjj I 
§~ .. 
t;/,p.v~~J 
~<!'P~""' 

v "'!J§·~ filt!'l.. .. ,., 
•tt"' ~ 
~ I 

r---, I Rl I RNR5E5622 FS I Mepco ~-~· 2K ± ~ 0 • u11 1 1 , 

I 
~-- I I .000173 

R2 RNR55E6810FS Mepco 1681 

* R3 R WR81 WXXXXFS Dale 1 

R4 RNR55E3320FS Mepco 1332 0. I 

* RS RWR81WXXXXFS Dale !.0 

R6 RNRSSE5562FS Mepco lz1K 0. 1 

R7 RNR55E6810FS 
I 

56. ZKI 
i I 

f R8 RNR55E3320FS t 1332 

19 * Selected per 2362290-3 
FAILURK RATB IIOUIICIIS (FOR COLUMN fl.) 

A ATM605A 8 ______ _ 
c ______ _ o _______ _ 

BS-3ZlA 

I 
Circ Break Shunt 1. 063 1 

<O.I <1 o/o Relay Driv. Bleed Re~. 173: 
-r 

r- Circ Break Shunt 1. 063: 

86 <I% Relay Driv. Bias Res . 173 

23.5 23.5% 

<0. I <I% 

• I92. t r;:; 

. 173: ~ 
~ ... 

Relay Driv Bleed Res 

.. 
a= 
; .. 
0 .. 
"' "' g 

20 

CALCULATED MT8F HRS 

%1 

I 
L 

.000192 

.000063 

.000173 ---

. 000063 ---

.000173 ---

.000192 ---
. 000173 

TOTAL FAILURE RATE· 001202%/IOOOHRS 
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PARTS APPLICATION ANALYSIS Page 38 

(RELAYS) 

PR OJE CT:...:.;A;::L:.::;S.:;:E.;;_P_-E;;;,_ ___ _ 

ASSEMBLY: PDU SUB ASSEMBLY: Digital Data Processor 
DATE : __ 1 ::.""25::..:;-;..:..7~1-----
SCHEMATIC NO: 2362261 

CONTACT LOAD NUIOIIR RtrLAT COIL 0 r. 
OF ?. F R. 

urao AC'niAL POLES POWIR VOLTAGE 
RAft ¥ ~ T"t PP DCSI.OICA"''llN II 

CIRCUIT (CEC, MIL OR JllR) VOLTAGtr CURRDIT TYPE T A ~X A ~X ~- OF Failure ~it 0 TOTAL REFER· v c or 0 c c 0 OPIRA RBqD D FAILVRB 0 u 
~-:T~ r:r-:.:: TlOII8 LIJ'B Rate EIICI! lL\NUFACTilRU L .T T A T u p 

lo_PBRA 
I RATI! DI!SIG- AND L R PEAR SURGI! 

0 A I T u L • PIR 
%/100 ~~ p 

CONSTRUCTJIOJf T R 
L v A L R • IIOUR TIOIB I NtOOO 1101/RBl NATION 

A II A • .~ X 10-S ~ D • D L • G V ~ A v v MA A I R 
I J I •• I! ~ • 10 I 11 u 4 11' • 1 18 • I ~ ~ 

K1 40M37496-33 Teledyne 28 0.5 29 29 150 - Resi 
16 

2 2 A() 128 20 < 1 10
5 

303 • 00303 

CB1 2330151-1 I 14.5 - I 1 200 . 00200 

CB2 2330151-1 14.5 - 1 1 200 . 00200 

DBVICB 
AVBRAGB PAILVRB RATE SOURCES (FOR COWMN NO. U) 
A-8111' 

TOTAL FAILURtr RATB • 00703 TEIIPBRA TURE ATM605B CALCULATI!D 11TBF HOURS \/1000 HR8 •c A 8 

c D 

14 H -~-~-!!.~ ~- - ~ - - --- 2T 
--~-·---·---- -··- - --- - ---- ----

BS-3Zl A 
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ATM 956 15 July 1971 

PARTS APPLICATION ANALYSIS Page 39 of s-± 

(SEMICONDUCTORS) 

PROJECT: AL::.;:S:.;;E::P_-.;;;E'----- DATE: 1-23-71 
ASSEMBLY: __ -'P~D:;::U::::.._ _____ _ SUB ASSEMBLY :....:E::::.x~p~;:;e:::..:r~i~mc:,;e:;;;n~t'-------- SCHEMATIC N0:.__::2~3:;::62:.:2:.::.2~1----

.. ~--~· TEMP "C AYG PWR DIBSIPAnON (;nw) POWI!R RAnG MAXIMUM VOL TAGBS DIODE PIV i FOR Rl'LIABIUTY UU C'HLY A 
Yeao TYPII N A ftAT.DAT }- " Yea YciiO Yes CIRCUIT PART iRA~, S 

,. .. F F T C 
CIIT DESIGNATIOII, u A 1 c e ..... .. 

:JNC'TIOII SPECIAL i (1/ 0 AU I A 0 0 A R U 25"1: ., .. . R A R A R A I L N I ,. .. T A A A A oJO ... EIM-E 1000 I u T U TOTAL e A N A 

~li •• A c A c A c L.T A L SYll S!:KI.CONDUCTOR, A 8 1) s A c .. c c c APPLl- MENT -11111)1 R A N I'All''RE c I T T C A B M T 8 T A i: .. T T T T T T CATION 

(Deflae) I : ~ I L L T RAn NO. POLARlTT U If T c T ., .. 
"" II u • u • u R P 

~~ 
T • L 8 u 1 i! A D 1 lo u 8 u .I! D lo D " D " A L u " 1 lo • lo B A :::. (~1000 RRS) L 0 BOT II 8 

~; 
L L L -51- T I R T SPOT II L tf L L i! 1000 • ,TJ" " T §JO j~ B If 

IIIII) 'TJo u Tc n v y y y 
1 •• y 

y 
R . • . .. • Tc ' T • t Tlo .. .. .. .. .. .. .. t1 =n a .. .. 1-

i : Uni- so- i I CR1 2340376-1 rod [65 17 5 232 340 1'17% 100 29 ation 100%j22JA I . 00022 
GI nduct. ! ! CR2 SIN645 TRV 150 600 . l .8% 225 !Kick 1941 

.00094 
i I 

l nduct. = 
CR3 SIN645 " 5. I .8% !Kick i 941 .00094 I ! 

' I § I I I so-
1961 CR4 SIN645 " t 10.1 l. 7% 1-

. 
ation l . 00096 r 1 ( i I = 

Uni i ~ I l l i 171 CR5 2340376-1 rode 175 232( 18.3 .8% 100 
' 

Shunt I I I 
i .00017 

Uni- 1 so- 1 ! I 
CR6 2340376-1 17 5 232( 371 6.0"!. 100 ' 1 27: 

trade at ion ! . 00027 
\ 

GI I 
nduct. ! = I l ; 

! 9411 !Kick 
; CR7 SIN645 TR\ I 50 bOO 5. I .8% 225 

i i 1 
• 00094 

! I 
I 

I nduct. ! I : ! 
CR8 SIN645 II II 

J 5. 1 .8% !Kick I l 
.00094 i 941 ! 

l t 
l so-

t I :I CR9 SIN645 11 t1 l 
5. I .8% t/ ation ~- • 00094 t i 941 t 

' . 
P'AILURI Rio Til SOURCB 01oe Column :13) .. " 

A ATM605A c 
NOTE: n is auumed Uw tn:naient ILDd peak power does DOt exceed the safe limit. TOTAL Fo\JLURJI:. RATB . 0063 2 \/1000 RRS. •!< 

8 D 
.. 
"·'One of Two (Redundant) Boards for Six Experiments . .... 

BS-3Z1A 
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ATM 956 15 July 197l 

PARTS APPLICATION ANALYSIS Page 40 of 54 ----
(SEMICONDUCTORS) 

ALSEP-E PROJECT: ______ _ DATE: 1-23-71 

ASSEMBLY: PDU ·---- SUB ASSEMBLY :._:E::;:.x:.!:p;.:e.:.r::irn::.:.en::;:.t:__ _____ _ SCHEMATIC N0:.--=2:.::3.::..62:.:2:.::2~1----

CXT 

SYM 

NO. 

• It 

RIO 

A 

B 

I 

I 

.. 
A 
N 
v 
r 
A 
c 
T 
v 
R 

MAX. TEMP "C AVG PWR DISSIPAnON (low) (POWl<ll RAno 
TYPE 

DESJGM TION. 

SEIIICONOOCTOR, 

pOLARITY 

SIN645 

SIN645 

S2N2907A 

S2NZZ22A 

• 
' R 

J 
A A R U 
M C A N 
B T T C 
I U B T 
& A D J 
N L 0 
T N 

,TJ TA . 
Gl 
TRwl65 1150 I 

" "165 II 50 i 

I Tl 165 1200 I 

I TI los 1175 I 

FAILURE RATI'IOIJRCB C8oe Coloma U) 

A RATI"O>T ~f'J t: c c ~~··c ..:.:: .. 
T A " A A A A -< ..JQ 

v • A c .. c c c ~e ~.!' 
A I' M C T B T A T Cfoo u 

L ~ A ~ i ~ ~ ~ ~ <~ 
BOT E ~ LNL L b ~ 
SPOT If T T caM) 
t Tc ' T I t TA le C u 

I bOO 5. I 1.8% 

I 6oo !O.!Il.7o/o 

I 1180 !. 8 1::1% 

I II80~ 7. 1 I::! "lo I 

• 

MAX'UIUM VOL TAGWS DIODE PlY 

Vcao vca vcro Vcs 

R A ll A R A 
A c A c A c 
T T T T T T 
• v B v E v 
D A 0 A D A 

L L L 
v v v v v .. .. .. .. II .. 

225 29 

225 29 

60 5 40 5 

I 60 I 22 IN/AI29 I I 

ATM605A c ______ _ 
NOTE: It is usumed the tnnaient Uld peak power doee not exceed the safe limit. 

D 

v 

a FOR RELIABILITY USE CNLY 

CIRCUIT PART ii!RAT"1 0 A V I A 0 o· 
"'IICTION ISPBCIAL = B/ I u I L N I T VI TOTAL 

• j ~F ~~~~T C ' or EIMRONE 1000 I 11 L. T A L A N FAILURE 
APPU- MENT : m..:) C I L L T RATE 
CAnON E I a R P 

(Doflne) Z I A L (I/ PER (\\/1000 HIS) 

Ito 

Induct 
Kick 

I so-
lation I 

Switc~ 
ing 

Relay 
I Drive 

.. 
!I - 5l (8oe T I 1000 YPB 
510 ~ I' : RRS) 

En Ia M u " ln 
iii I 
5 I 
ii!941A 
I I 
I I 
: I 
1961A 

i27J,A 

! I 
E!7~A 

I 

_;. 

~ 

~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I. 00094 

1 I. 00096 

3 I. 00825 

3 I . 00 52 5 

TOTAL FAILURE RATB • 0 1 540 1/1000 HRS. : 

- *One of Two Boards for Six Experiments. 
BS-3ZlA 



-!Xl 
(1) 
Ol ... 
<ll ... 
0 

"' <ll -

ATM 956 It> JUly 1971 

PARTS APPLICATION ANALYSIS Page_!!_ of~ 

RESISTORS 

PROJECT: ALSEP-E 

ASSEMBLY : PDU SUB ASSEMBLY: Experiment 

DATE: I-25-71 

SCHEMATIC NO: 2362221 

-;, q 
l r, 
~ 

l (

2 1 

~,.,I §.. ;-Rf c. 

~~f ~ltrfJ v'F~ li ~ 

Rl RNR55E5622FS Mepco 21K I% 

R2 RNR55E5622FS 21K 

R3 .; RWR81WRXXXFS 

R4 RNR55E6810FS 681 

R5 RNR55E5622FS 56. 2i< ! 
R6 RNR55E3320FS 21K ~ 
R7 RNR55E68IOFS 68! j 
R8 RNR55E681 OFS 68! i 

; 

IR9 1 RNR55E3320FS I I ls6.21 ' 
lRlO 1RNR55E3320FS l 1 js6.;!1, '( 

19 '-' Select by 2362290-7 Circuit Breaker Kit 
FAILURE RATB SOURCBS (FOR COLUMN fl.) 

0. 1 

1. 0 

o. 1 

! 
! 

~ 

t 

A ATM605A B--------
c ______ _ D----------------

BS-3ZlA 

! 1% 

1 1% 

24 4% 

1 1 o/o 

1 lo/o 

24 ~4% 

24 ~4% 

1 I% 

1 lo/o 

20 

100~ 

! 

§:t .P:t; 
v 1: 1:: 

!1~! 
"' !I 

j
12 f13 ~ ~--- 18 

~l' 
'»-c.~!; 
IS' l'g;t 

I§ f. lilt~~~~ 
.,1! ... , I 

~ ~ I 

I 
. 001 I .000173 

I 
65 Relay Driv. Bias Res. . I73rA 

,. ,, .. .173 I ! ,000173 
I 
I l 
I . 000063 Cjrc. Bre;,ker .<;lmn+ • 063 
I ! I .000192 Relav Driv. Bias Res . 192 
I \ I . 000173 Relay Driv. Bleed Res . 173 
I ~ 
I I .000173 Relay Driv. Bias Res. • 173 
I , 
I • 000192 
I 

.000192 I ! 

I 
I .000173 
I t I • 000173 

Relay Driver ., " . 192 

" " " " • 192: ~ 
I liS 

" " Bleed Res. • 1731 ~ 
I ., 

" " " ., . 173 1 .. .. 
0 I 

I 
i 
I 

., ., 
::> 

g 
I 
I 
i 
I 

I 
I 

i 
I 
i 
I 

I 

21 

CALCULATED MTBF HilS TOTAL FAILURB RATB • 001677 '1,/1000 HRS 
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PARTS APPLICATION ANALYSIS 

(RELAYS) 

PROJECT: ALSEP-E 
ASSEMBLy·-.:.;, =;;;;::..._.::.,P,_D __ U ___ _ 

SUB ASSEMBLY: Experiment 

CONTA~T LOAD NIIIIBIIR 
or 

Rlt.T&D ACTUAL POLBS POWER 
TYPB DB SIGNA TIOM 

ClRl:Utt (CBC, 111L OR MPR) VOLTAGB CURRIDIT TYPE T A ~ A v c REFBR· "" 0 c • c 
BIICR IIAMUFAC111RBR 0 u 

lt:r~.:: ":r~Tr: L • PRAit SURGE L .T T A T 
DI<SIG- AND 

T R 0 A I T u 
!fA 'nOll CONSTRUCTION 

A B A L v • A 

G V ~ A 
D • D L v v nY. A 

I I 3 tE • • 10 I 11 u 4 

K1 2H6262-1 Babcock 32 2 29 29 483 Resi 2 2 1 . .1 .93 

K2 40M37496-33 eledyne 28 5 I 545 2 2 1.43: .12! 
l 

lreledyne 
l t .43: .1~ CB1 2330151-1 28 5 t 14.5 I 1 
l 

DBVICB 
AVERAGE FAILURE RAn IIOURCBS (FOR COLUJ(IJ NO. II) 
A__,. 

TEMPERA TUR£ ATM605B CALCULATIID liiTBP 
"C A B 

c D 

18 .. 

R£t.-AY COIL 

VOLTAGB 
RAn 

~lt jam.. OF 
OPIIRA p 0 T10III u p 

PIIR 
L • IIOUil 

ATM 956 15 July 1971 

Page 42 o£....;;..54'----

DATE: 1-2 . .:.5;::.-7:....:1~-----
SCHEMATIC NO: 2362221 

0 r. 
~ p R. 

R ~ .. 
c R. 0 TOTAL RBQ'D Failure B D FAILURE 

~= I Rate In• RAn 
'1'10111 r 

L R. 

~ 
%/100 ~ ~ ($/1000 HOURS) 

x I0- 5 I R 
ll • ' 18 1.. I .. ~ 
1?." 

18 
Z/.' < l 10 

5 
3 ·~ • 0034 

16/ 
Z/.' 10

5 
20 < 1 50 . 0050 

16; 
bo -- < I 10 

5 
20 . 0020 

I 

HOURI TOTAL FAILURE RATB • 01040 ,/1000 RRB 

H .!!..___ --- ----- ------ - ------ --- -----

BS-321 A 
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PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

PROJECT: ALSEP-E 
ASSEMBLY :---!::PDJd.U!L_ _______ _ SUB ASSEMBLY :--EQwer Dumo 

MAX. TEMP "C A VG PWR DISSlPA T10N (mw) POWJ<'l lUI TKl MAXIMUM VOLTAGES I DIODE PlY 

TYPE A RA.,.!'DAT >' u ... Vcoo Vca 

1:1 DFSIGNA TJON, 

SEMICONDUCTOR. 

.. 
A 
N 
u 
r 
A 
c 
T 
u 
R 
II 

A 
A R .. 

B C A 
T T 

A_!!:__ A A A A 
c .. c c c 

J c c 
U T A 
N U s 

vca [ Vcgo .. ~ 
"'" ,.,t R A R A R 

I 
A 

te ..... A c A c A c 
i!'" T T T T 

POLARITl' 

' . 
CRI 234376-l 
CR2 TXIN5186 

CRl 
CRI 

--
CRI 
CRl 

--
CRl 
CRII 

--
CRl 
CR2 

--
CR3 
CR4 

--
CRS 
CR6 J SIN645 

--
CR7 
CRB 

CR9 
CRl 

• • 
u 
N 
I 

! 
_t 

GI, 

I C A " " 
U B T L 

N ~ D I 
BOT T 0 

4 TA 
N SPOT 

•TJ t Tc 

;+; 
I 
I m 

J 
I 
I 

-t 
I 

l 
65 I 150 

TR Vv165 ISO 

• PAILURB RATE SOURCa C8n Colamn U) 

.. 
B 
I 
II 
N 

' T 

2W 

i 
"\' 

zw 

600 

A ATM 605A c _______ _ 

B D 

-
BS-3ZlA 

I 

T T T B A c T T 

·~ t>Q B u • u II u u I u s u A a ·~ D A D A D A 
s A A E A 

~Amb.m 
L L L 

" 
L N L L ~ T cue) v v v v v 

ITA 1o Tc u .. .. .. .. " " " lu 

20 llo/o 100 29 

-
20 II o/o I 29 

-

'f 34 2% 12 

- l 
10 I I% 

-
20 I 1 o/o t 

- ' 
5. l I 1 o/o 225 129 

. , . 
NOTE: It i& auum.ed the tranatent aDd. peak power doe a not ex.ceed the safe limit. 

Page 43 of 54 

DATE: 8-13-71 

SCHEMATIC N0:_,2..,;]3.9.62~2~2A.8 ----

FOR RELIABILITY USE CNLY 

jFUNCTION SPECIAL : (f,/ 0 A U I A 0 0 
CntCUIT I PART EM s F M F ,. T c 

or ENVIRON..: lOOO I U 1 L N I T U TOTAL 
APPLI- .. Bill" E -Rail R L. T A L A "I FAILURE 
CATION !! • I C 1 L L T RATII 

(Dollnel!E B R p T 
Duty ~ I ~- ~ ~ ('J./ PER ('J./1000 HRS) 

iE ~ 1000 PI 
v 1 1 Cycle;;; I E : RRSl 

• H :a I» H u u 

Iso-
=--r 

lation \50'\o 
~ I 
=22 I A 
i I 

Induct 
jr<ick 

50% 

"' It I 1 

i22 I ' 1 I' 

f>Oo/o i22 ! : 
.. .i' 
= 

50o/o l2s 
i 

sao:, 22 

J
~--i ! 

< I"'o 22! I 

<lifo lzz· a I 
: I 

lz2 
i i ! 

i 
!22, 
_i_li 

TOTAL FAIWRB RATS • 00201 

, r, .. 
2 0 00044 

---
2 .ooou 

2 .00150 

2 .00040 

2 .00044 

2 0 00044 

2 .00044 

2 0 00044 

l/1000 HRS. 
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PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

PROJECT:_ .J.:AU<L§~EA..P-::..~.E,_ __ _ 

ASSEMBLY :._---!P::!D!..!.Ui.._. _____ _ SUB ASSEMBLY: Power Dmnp 

.. ~x._T~"'r"c AVG PWR DISSlPATION (mw) P<'WER RA T1(l 'MAXIMUM VOL TAGB'S DIODE PIV 
A 

vcso Vca Vcs:o vel: TYPE H A RATBDAT p tJ .. 
CK1' D£l!IGNA TION, v A J c c 25"C 

,.,~ 

F II A R V T A A A A A <" ,.,t R A R A R A 
SYll SEMJCONDUC'TOR, A B C A If v s A C II c c c j!., ~.:' 

A c A c A c 
c I T T C A I: II T B T A T "" T T T T T T 

NO. POLAIIITT V 10 T L B c 
I 

..... 
~e • u " u " u T I! 

A D I A v v s u ~ D A D A D A u H 
L 0 BOT 

I 8 A 1': A I: A .. L L L R T SPOT " " 
L If L L ~b.ot ~ .. N N T 

' TA 'TJ • Tc ' T 'TA to Tc u 
.... , v v v v v v . . 

' R I .. .. " .. .. .. im .. 
CRI GI, 

CRI SIN645 TRW 65 ISO ~00 5. I I% 225 29 

Ql SMZ='l2907 A TI 65 zoo l80C 1.8 • l ~ 60 5 40 5 

' ' ! I 
Q3 I i i 

J 
: I 

_L ! 

I ! ' ' ' 
I ! I Q5 ' i i ' 

Q9 
' ' I 

, i ; 

Qll ' : 
I \ , i 

I , 
i 

\ Ql3 

I I 
' ' 

t 
! 

Ql5 I 
I I 

t I 

~ t t l' v y y 

QZ S2N2222A TI 65 I75 800 7. l • 4% 60 22 N/A N/A 

• P'AILUU RAft IIOURC& Oleo CO-n 28) ~~: II Ia ..-eclthetnaalentaod-power does not e .. eedtbeutellmlt.,,. A AIM: f:,Q~A c 
B D 

BS-3ZlA 

Page_~ of-21 

DATE: 8-l3-7I 

SCHEMATIC N0:___..2""-3~62~z~z..Q.a ___ _ 

i FOR R£WBILITY USE C'NLY 

PART ~~ 8 
F II r r 

~UIT T C 
A V I A NC110N SPECIAL 5 ($/ 0 0 0 

or BHVIRON- lOOO I U I L N I T V TOTAL 
APPLI- IIEHT i DRS) I R L. T A L A If FA I LUll£ 
CATJOH 

(llofW,) I : ~ I L L T RATE 
R p 

~;;· A L 

Duty i 'a!: T I ~ 
($/1000 HRS) 

E E 1000 

,~yciei!l,. 1, R 
RRS) . .. .. 

Indue I : 
Kick < Io/o~U :A 2 .00044 

l st I I 
~.a.ge <I%~ lA l .00275 

§ 

l ~ I : 
' l I ;; 

I 
I I . 

: I 

I 

I I ' I 
I : I 

I , 
I 

;; I ! 

= I ' 
I i 
I ! 

I I 
I 

y i I t 
Peiay I I 

I 
Drive 

1.., 
. 00175 

I 

TOTALP'AIWIUtltATB • 02144 Y!OOO HRS. 
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PROJECT: AT.SEP-E 

ASSEMBLY: PDU 

PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

SUB ASSEMBLY: Power DumP 

.. 
A 
~ 
u 
F 
A 
c 
T 
u 
R .. 

MAX. TEMP •c AVG PWR I:X&IlPA TlOM (Dlw) P9WJrR RA TJO MAXIMUM VOLTAGWS 

CKT 

SYII 

lfOo 

Q4 

Q6 

Q8 

QlO 

Q12 

Ql4 

Ql6 

TYPE 
DESIGJIA TtOifo 

SEIIJCOifDVCTOR0 

PPLAIUTT 

SZN2222A 

' R 

TI 

J 
A R U 
C A If 
T T C 
U Jr T 
A D I 
L 0 

N 
'TJ . 

65 1175 

'f 

FAILURE RATE 901JRCB l8eo Coloma U) 

A ftATBDAT 

~ ~ IS~ A A A A 
US A CIICC C 
A B 111 C TBTA T 
L B A uJus u 

~~ 
<" 
i:e~ 
UM ., .. 
~ 

BOT 
SPOT 

I sABABA 
K s LKL Li:A.b.m 
N T T r cue) 

• Tc y T 1 t TA Jt C 11 .. 
190C io1 4 o• 

0 0 

1' r 1 

.. 

u 1 VcBPI Yes I vcao I •ca .. 
..,~ 

~,!' 
~~ 
~ 

R 
A 
T .. 
D 

v 

60 

A 
c 
T 
u 
A 
L 

22 

r 

v .. 

R 
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DATE: 8-13-71 

SCHEMATIC NO: 2362228 

DJODE PlY i FOR RELIABILITY US£ C'NLY 
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D 

v 
lu 

• _j "!! # 111~ FlT C 
CIRCUIT PART lORA.',"! p A ll I A 0 0 

rNCTJOif SPECIAL i5 (\/ I U 1 L If I T tJ I TOTAL 

~ Ap";.... ~B~l=l ~ L.i t L t; F~~ 
T CATJO!f : I B R P ~ 
u (Ddlnel ~ I .. L (~ ~BR {'J,f•- HRS} 
A "' -T I 
L Duty e I E I< 1000 

v 
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Drive 
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J::yclela 1.,_ ,. " " I" 
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I 
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A A TM 60S A c ------- NOTE~ 1t ia ueumed tbe tranaieat and peak power doea not t'A:Ceed tbe safe limit. TOTAL FAILUU RATE o Q ] 2 2 5 'f./1000 HRS. 
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PROJECT: AL§t:P-E 

ASSEMBLY: EDU 

' ;;· ;· q 
;.-,: ... ~I l 

!!/ {II ,0. .<:"~ v "" c.~4' t-l&-ff ; 
-tl' I ~ 

R1 RNR55E12.12.FS MEPCO 

PARTS APPLICATION ANALYSIS 

RESISTORS 

SUB ASSEMBLY: Power Thrmn 

~·l f.#:Jjl' !lo .l 0'\ "" ... ! -" q "'!~, ll ~ $1?"' t! ~ 
't ~"~~f~~~~~~~ 4(, ll(J If~! 
"' ~ ~; & I ~ 

~ ... ,0. 
0 ~ 

12. 1 1o/o 0. 1 . 035 35o/o <1% 65 Cap. Charging 
! I ' i IRZ RN"Rt;t;l"l21FS 112 1 03 5 35% Can. Char · ><> 

<1% I R3 RNR55E2102FS 21K neg ' Driver Bias 
I i l Rll i 

~19 
I ' i 

i I 
I I I 

I I 

R27 .I ' ' 
' 

I i 
R7 i ! i 

~15 i i i 
R23 ! r 

I 

~31 ' t ., i> f 

R4 RNR55E562.2FS 56.2 neg <I% Base Drive Limiting 

RB 

l ' R12 

R16 i 

R2.0 

'· 
I 

R2.4 i 

i R28 
' 

R32 tr ' t ' ' i t • t 
19 20 

FAILURE RATI! SOURCBS (FOR COLUMN f1t) 

A AIM 6QSA B CALCULATED MTBF 

c D 

-- --------------- -- - -

BS-3ZlA 
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DATE: 8-13-71 

SCHEMATIC NO:-lli~2ZB 

!i~" ~- f;)"' !loll '!lo ~~ ~;I If,: ~16 f: J !>: CJ't'!; ... ! 
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.00017~ I I 
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I I , . 000173 
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I i .0001731 
I f 
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I : . 000173 

i ~ I .000173 I 

1 ~ . 00017, 

+ I 

.. 
"' . 000173 .. 

I 0 

. 173 I 
.. i . 000173 gj 

I. g i ' I~ I • 000173 
! I l 1 i I I . 000173 
I : i I 

. 000173 

:I 
i 

i I , . 000173 

I I : : I l • 000173 

I 
I I I 

I I ' I .000173 

' It : + ~ .000173 
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H1IS TOTAL FAILURE RATE_ • 002J 14 '1000 lliiS 
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PROJECT: AI.SEP=E 
ASSEMBLY: PDU 

.. (' ;· ~ 
t~l>: ~ ~ ! ~ ~~ ~ 'll t'~l~ .. ~ c.~ ()~7 ~ li ~ 

R5 RNR55E681 OFS MEPCO 
I 

R9 

Rl3 I 

Rl7 

R21 

R25 

R29 

R33 1' 

R6 RNR55E3320FS 

RIO 

R14 

r!08 

R22 I 
R26 I 

I 

R30 i 
R34 T ~ 

19 

PARTS APPLICATION ANALYSIS 

RESISTORS 

SUB ASSEMBLY: Power Dump -

iii l fjffijj' ~ .~ o·, ~ ; 

'1/IJ ~! ~~Pt/t,~ /l /! ~fl l! l ,;; ~~ l ~ ~~~ ~"'l «"'~ .i,l: ~~·c. r'f/~~ 
~ ..r~ :$' ~ !t 'I 1-; 'I 

0 ~ 

681 1o/o 0. 1 .022 22% .>1o/o 65 Base Drive Limiting 

: 

i 
i 

" ' ... ' 
332 .001 

1 "'" 
D,.;u.,.,. Bl"'"'" 

y r I' v &> • ~ f 

20 

FAILURE RATI SOURCIIS (FOR COLUMN tiC) 

A ATM 6Q5A B CALCULATED MTBF 

c D 

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

BS= 32.1A 

Page....itiA..o£~ 

DATE: 8=13=71 
SCHEMATIC NO: 2362228 

~"t(i) iJ7f;J ~03' / ~ I~ ~Rifl ;I {,~ .,f ' "I>: ::; 'II I: ::; 

rl/} If/ J :t $' ~~l ~~ 4:~ .. 1 
I~;:: .. ~ .... 'I .,~ I ,., ~ Ill 

I~ ~ ',.$'/ ~;7 '11 ~ 1 
I : -7 {j -7 

. m; A 1• 001 1 • 000 173 

I I ! 
I . ' 

. 000173 

I I 
I I . 000173 
I . 000173 I 
I .000173 I 

I 

I .000173 
I 

. 000173 

~ .000173 

~ • 000173 .. .. .000173 .. 
0 .. .000173 ., 
::> 

2 I 
.000173 

.000173 
I .000173 
I 

I .000173 
I 
I .000173 f I 1" ' ' I 
I 

I 
I I 

21 

HRS TOTAL FAILURE RAT!!: • 00 17681,/tOOO HRS 
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PARTS APPLICATION ANALYSIS 

(RELAYS) 

PR OJECT:~A;!;LS=E::.;P;...:-;.:;;E"------
ASSEMBLY: PDU SUB ASSEMBLY: Power Dumo 

COIITACT LOAD NIJIIBIIR 
OF 

RATBD ACTUAL P<>LRS P<>WKR 
TYPK DBSJGKA TION 

COllCUIT (CEC, MIL OR llll'R) VOLTAGB CTJRilBMT TYPB T A ~X A v c REFV!- or 0 c R C 0 u 
~-:;: r:r-::~ ENC& MAHU,ACTU::;tt L .T T A T 

DESIG- AND L R PBAX SIJR('3 
0 A l T U 

IIATIOII COMSTRUCTIOII T R 
A L V B A A B 
D " D L 

G V ~A v v A A 

2 ' •• I II • 10 1 12 IS 14 

K1 (40M37496-33) 
4228030 Teledyne 0.5 29 . 25 !Rest. 2 2 00 

28 

I I ' I 

I I I 

K2 I ' 
! I 

! 
I I 

K3 i I 

\ 
I 

\ 

I I 

K4 i 
~ ' t ' ' ' f ' v 

r.YIICII 
AVIIRAGIO PAILUIUl RATB IIOUIICBS ("'II COLUliiiiiiO. Ill 
AIIIBIIIMT 

TBIIPitRA TORE ATM 605A CALCULATBD lln'IIP 
"C A B 

c D 

" 
65 

2S Ill 

BS-321 A 

Page 47 of 54 

DATE: 8-1.J.3.=..-7D1L__ _____ _ 

SCHEMAT-IC NO: 2362228 _ 

RBLAY COIL BF 
~ ~ F. 

AA II. 
VOLl'AOW S I u 

f>L'll~ 
IJJoTB l L R F .. 

OF cu c II. 0 roTH OPIIRA RBQ'D R B D p 0 FAILUR& 110MB LIFB MlBCBLl.A- • l u p ~PBRA RATK 
L B 

PIIR KBOUS ~:m ~EB F 
L R. 

HOUR TlOIII! REMARKS 

~WJ 
I ('i,/1000 HOURS) 

8~ ~I B 
I f R 

1/ a ' 16 ' l 122 u 

20 28 neg 52 A 1 • 00231 

: i ; 
I I 

I J i i I . 0023 1 

I I I 

' 
l 
I 

! . 0023 1 I 

' 
i 

. 0023 1 
r • , v " I 

BOUR8 TOTAL PAIL11RI RATIO ,QQ~i:~ ii/1000 HRS 

1t 
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PARTS APPLICATION ANALYSIS 

CAPACITORS 

PR OJE CT:__,A.._r .... s,...F:..JP=------
ASSEMBLY: ..,;;P...,n..,.u ___ _ SUBASSEMBLY: Power Dump 

I 

~· ;; JJ0. ~(f#Y" II- ,. ,. ~ 0' 

!:,., ~~~ ~ iii I R "' ,. '# 4' I;'~ ~~ -t/ ll~ ~ ~~ ~~:,l ,~# iii l~,.. r;'l;~ ~~~~i'L~ h§: ~-t~c. c.'/~! 
.§1~1 ~ c."' /~ fi7/il#~,., 4' "' . ~ 

..§' !loT~ o/o 
.., 

C1 CSR Sprague 1.0 ± 10 10 
I 

5 ,s o. 5 100 65 + SV Storage 
I 

, __ .-.? C:.SP ~ ...... ~,,,. 11 0 ±10 10 I~ IS J15 100 :f.s + 5 V Stnr"'"' 
' ! 

r----
f--··-- -· 

i l 

'-

I 
20 II 

FAILURE RATE SOURCES (FOR COLUJIN f14) 
CALI:ULATitD IITBF 

l~--
A ATM 605A B 

c D 

----- ------· -- - ~-------

BS-3ZlA 

Page 47Aof-2! 

DATE: B-13-71 
SCHEMATIC NO:_,z~3.Q.:62~2:t:2~8 __ _ 

1/~ ~" J; /;." 
.,_ I I~ ,e. l' 

/~1} W,ll 1/ ~~~;} ~~..,, ,....,'$ ~ ._..,-, ~ 
~ I I 4; c."' 4; , 

. 065
1 
A :. 01 .000656 

I 
.01'.5 A I. 01 .1>00655 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I .. .. 
I .. 
I .. 
I .. 

" -.. -I 

~ I ----I 
I 

I I 
I I 

I I 
I I ··-----I I 
I I 

I I 
I I 

I I 
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HR9 TOTAL FAILURI!! RATE • 0013 12 
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PARTS APPLICATION ANALYSIS 

RESISTORS 

PROJECT: ALSEP 
ASSEMBLY_::_:;.P=:D~U _____ _ SUB ASSEMBLY: Mother Board 

DATE: 6/30/71 

SCHEMATIC NO: 

l'> July lY<l 

Page~ of~ 

I ~·· 14 16 

h4 #I 
~l:ro; t: .r.-1: ;: 
~~~~~ {S~~i! 
~oq~~ v~ ~ 
~~~t ~ ~ Ql ~ 

Rl ~ .000173 
tTrcuit Breaker j I 

RZ I RNR55EZ051FS I MEPCO ~OSKI 1 J. 1 I . 011 lOo/~ ~s·c I Holding Circuit . 1731 A . 001 .000173 
I 
I 

: ~ 
: ~I : 

1 1 I I I I I I I I I I l il ! I II I 

19 20 

FAILURE RATB SOURCIIS (FOR COLUMN fl.) 

21 

I 
_j_ • 000346 

A ATM 605A B---------- CALCULATED MTBF RRS TOTAL FAILURE RATB~O 346 '1;/1000 RRS 
c ______________ _ D-------

BS-3ZlA 



PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

PROJECT::::--~A~LS~E~P ___ _ 
ASSEMBLY:. __ P_n_u _______ _ SUB ASSEMBLY: Mother Board 

(/) 
r----en .. MAX. TEMP •c AVG PWR DISSIPA TJ0N (low) l'OWEII RATIC 

3 A 
RAftDAT TYPE N A ? ~ .... 

c () CXT ~SIGNA TION, II A J c HOC .. G 

0 F .. A R U T A A A A A <" .. t 
::s BYil SUIICONDIICTOR, A 8 C A N II S A c .. c c c ~~ ~.:' p.. POLARITY c I T T C A I& .. c T 8 T A T ... ~ NO. T " U B T L 8 u I u .. ~ A D I A u 8 u .. I: () u N IIOT 

I 8 A II A " A .... R T L 0 
SPOT " I& L N L L IAmb-?' ~ 0 • 'TA ,TJN 

N T 
It Tc u 

cue) 
'1 . I 

' II ' Tc ' T • 1 7 A .. II 

!.. 

IIAXDIUII VOLTAGCS IBODE Pn' 

Vcao vc8 vcso Vcs 

R A R A R A 
A c A c A c 
T T T T T T • u E u I& u 
D A D A D A 

L L L 

v v v v v .. .. " .. .. I!!_ 

rinit-

I lro I· 4"/o CR-1 2360376-1 lrode~5'C1 I ~3201 I 
pnit-

CR-21 2360376-1 lrodef>5 •q I 123201 I I I 10 1.4% ~ 5 

• . I . 
NOTE: U ia uaumed tbe lrauient am peak power does not exceed the safe limit. 

A T~ILC8~ Rf" souaca Qleo eo-.. Ul A c ______ _ 

8 D -BS-3ZlA 

ATM 956 15 July 1971 

Page 

DATE: 6/30/71 

SCHEMATIC NO: 2362217 

'J FOR RP:LIABILITY USB ('NLY 

CIRCUIT I PART ~ ~r ~~~ r T c jrU~noN =~-~I ~ ~ ~ ~ ~ ~ ~ TOTAL 
APPLI· MBln' i BitS) I R L. T A L A "I FAJWR• 
CAnoN (Doflae) ~ 1 ~ R ~ L L T RATB 

!i I A L (1/ PD (1/1000 91181 
~ l-T I 1000 = r- I! : 91181 
En lu M u ln v l .. _ 

i l 
i·OOOl A 
- T 
! I 
~.0001 A 

I 

i 
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! 
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I 
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I 
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I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

.0001 

. 0001 

TOTAL FAILURE RATI! • 0002 1/1000 HRS. 
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PARTS APPLICATION ANALYSIS 

CAPACITORS 

PROJECT: ALSEP 
ASSEMBLY.--::-: _P_D_U ____ _ 

SUBASSEMBLY: Mother Board 

I 2 

~));~~ ·ew .. !:sft So-. $ 'I :1 ~7 '# "' ~\ "'J> ~I ll! !>. .. ;::~ ,e ~~ QJ' ~ ~ ,..c. ... II~ ')~~~~ l' ._f;>~ RJ"" rj"/j ~~/ .. ~}.."~If/· llc. 4~~ ... c.~.:t 

~~'1 v... j-¥ "'"~ ~ ,y ~ /i"NRo ,_ ... 
'I 

:>u I 
Cl C LR25BK700TGI GE 701J.f -15 75 3Cl 30 40"'. 1 a:"o 65 Voltage Reserve for 

I 
I Relay Operation 

C LR25BK700TGI 
+50 I 

C2 GE 70f.1f -15 75 ~{) ~0 40% <1"' 65 Volta"e Reserve for 
I 
I Relay O£_eration 
I 

C3 2346240-12 Sora12:ue 33uf :1:10 10 5t 5 50% 65 Circuit Breaker 

C4 2346240-12 Sprague 33f.1f :1: 10 
I 

10 5s 5 50% 65 Holding Circuit 

I 
I 
I 

I 
I 

I 
I 

: 
20 Zl 

FAILURB RATE SOURCIIS (FOR COWIOI f14) 
CALCULATED IITBF 

1012 

I A ATM 605A B 

l~- c D ---------
----- -

BS-3ZlA 

ATM 956 

_15 July 1971I 
Page_s_o_o ~ 

DATE: 1-26-71 

SCHEMATIC NO: 2362217 

£VA~ .. 1: ~ .. '4''.1. I I~ ~ ~ ~ .:.(! ~{. I ~.l 'V~ ~!.... ../ Jlf II~ 'IC If ~'Y.l·'~ ~,.:or 11'-:t" v",f ~# .,., , ... "'f'l ~ ,.,~ :t~ 
I : " c,'t "..,.~ 

I I 
05 •A I • 1 1 . 005 

I I 
I I 

I 
05 I A 1 ()()t; 

I 
I 
I 

065& A . 01 .000656 
I 

065ft A . 01 . 000656 

.. .. .. 
0 .. 
"' ::> 
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I 

I 
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I I 
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PARTS APPLICATION ANALYSIS 

(MISC. PARTS) 

PROJECT: ALSEP- E 

ASSEMBLY: PDU SUB ASSEMBLY: Mother Board 

M 
A 

TEM=~ N ELECTRICAL 
u BTR~SII MAJOR 

CIRCUIT TYPE ""b<GNA TION PERC liNT CHARACT!tRJB'l1CB 
(CEC, MIL OR 11ft) F 

A SYMBOl. DUTY .... 
lUll c 

NUIIIBBR T CYCLE u APPUCATION 
CONSTRUCTION 

R MAX llllJI ~ u• 
E 

1 J 3 R • 5 • , I • 
or 310 rnA line PDM Power 

FI 2346200-14 Little- '5 < 1 Control 
if'or 665 rnA line PDM Power 

F2 2346200-15 Fuse .66 < I Control 
F3 2346200-15 I '3 >99 lf'SE/ASE/ EXP 1,6 

F4 2346200-15 i '3 < I 6 

l • 2 >99 17 rnA 3 F5 2346200-!5 

i F6 2346200-15 , I < 1 03 3 

' .30 >99 10 4 F7 2346200-15 I 

F8 2346200-15 ! .00 < 1 p.o 4 

F9 2346200-15 
i 

.34 -;.aq 338 5 

FlO 2346200-15 ! • 14 < 1 !45 5 

F11 2346200-15 i .30 >9C! 3 10 I 

F!Z 2346200- IS r . 14 < 1 H8 1 
; 

F14 2346200- !5 Little- .48 >99 483 2 

F!5 2346200-!5 Fuse .H <I 279/414 rnA 2 

15 FAILURE RATE SOURCA (FOR COLUMN 11) r A. B. CALCULATIID MTBF---IIOURS 

c. D. MU Sid 217 Clart XXIV 

0111'0'-MH 

BS-3ZIA 

ATM 956 15 July 1971 

Page _22._ of~ 

DATE: 1-26-71 
SCHE M'-:.-:A~T:::I:-::C::-:-N::-:0=-:-2_3_6_2-21-7 

FOR RELIABILITY USE OIILY 

BASIC I 8 I PAIL-
AJLUUI 0 P.\RT I URE TOTAL 
RATII I U SI'CC'.AL FAILURE I 

I R -ltl' IRATII RATE 
(1/100111 c 

(DIIftJIB) ~L11 (1/lOOIIIIOURS) 
110:"'~~ I Pun 
-~.til) 
10 1u 11 lu 1f 

I I 
. 0! 1D :. 098 . 00098 

I 
I : OOOQR 

I 
I I ll .00098 
I I 
:' .00098 

r -: ! I ! . 00098 
I' 

I ' I 
I l I . 00098 
I; ! 
I! . 00098 

I I . 00098 

! :I • 00098 

l I I .00098 

! lt .00098 

t I 
. 00098 

' : ! . 00098 

'0 1 In 
I 

098 .00098 

I I 

I I 
I 

I 
I 

I I 
I I 
I I 
I I 

I" .01372 
TOTAL PAILURB llATII __ l/1000 HOURS 
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PROJECT: ALSEP- E 

ASSEMBLY: PDU 

.. MAX. TEMP •c 
A 

TYPE N " CICT DESIGI'IATJON, u A J c c 
A R U F .. T A 

SYM SEMICONDUCTOR, A B C A N u s 
c I T T C A B 

NO. POLARITY U B T L T • A D I u N 
R T L 0 HOT 

SPOT • 'TA 
N . I • ft ,TJ ' Tc 

CRl SlN645 Gl 65 150 

CR2 
TRW 

I l CR3 

lrR4 

I -r l CR5 

CR6 l I 

! I ~ CR7 • l 
lrR8 

~ I ' 

t I CR9 

I i ' CRJO f 
r ! I 

CRll ' 'f t r cruz [ 

VRI 
SlN757A TI 175 

VRZ 

I VR3 

I 
! i· VR4 'f . 

FAILURE RATtr SOURC& Clee Column 23) 

" ATM 605 A c 
B D 

BS-32IA 

PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

SUB AS~EMBLY: TELEMETRY 

A ·m PWI! DIBSIPA TION (mw) PClWI!R RATI'C MAXDIUM VOLTAGES DIODE PIV ·-- vcao-~ RATED AT p {: vcao Yes 
z1•c .. n ..... .. ~ R A R A R A A A A A 

A c .. c c c ~e ..... A c A c A c .. T B T A T ~ .. T T T T T T c <I-
~f: • u B u • lJ B U I u 8 u ~ A D A D A D A I A B A B A • 8 

L N L jAmb.GI "' L L L • L ~ N T 
,. Tc n 

e .. •) v v v v v v 
' T • o TA u .. .. .. .. .. .. .. 
600 il ~gr. 225 29 

I ! I I 
I I l ' ) i 
' ~ 

1 ' I ' ~ 
', ! 

< 

' J l ' 
'· ' r i i ., 

l 

~00 < 1 <lo/ 9. I 4.48 

V' 
' J t i' r .. .. 

NOTE~ n 18 uaumed U. t:ranaJebt aad. pnlt power doee DOt excel!'d the a.afe limit. 

ATM 956 15 July 1971 

Page~ of 54 

DATE: 1-29-71 
SCHEMA TIC N0:.--=.2:::..:36...,2:..:::2.:...71.__ __ _ 

i FOR RELIABlLlTY USE CHI.Y 

PART ~~ S ~UIT FM F F T C 
NCTION SPIICIAL :o: ci!1 0 A U I A 0 0 

I L N I or ElMRO!Ijtooo I U T U TOTAL 
APPLI- MENT : 11118)1 ~ L.T A L A N FAILURE 
CATION I L L T RATS 

(Define) L -~ . R p 
~,, A L (S/1000 HilS) jiv~ OJ!: T I . " 1000 !5 jlte 

R liltS) 
11 =a iu .. u .. In 

I I 
I so- • I I I lation 801 A 2 . 00160 

I i I I I 
~ I I • 
! i I l i I ! ! 

! l I 
' •; I 

I 

I I 
i ' : . i 

: ! I 

t t' ir 
;; j I 

I 
I 
~ 
I 

Vo11age I 

~ 25~ A 2 . 00 516 
i I I 

I t ,, I v 
' ; ' ; 

TOTAL FA.ILURI: RATB .01222 S/1000 HilS. 

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

RESISTORS 

PROJECT: ALSEP- E 

ASSEMBLY: PDU SUB ASSEMBLY: TELEMETRY 

A.lM 956 
15 July 1971 
Page_§_L of~ 

DATE: 1-28-71 

SCHEMATIC NO: 2362271 

. (' ;· q 
t:... ~" ;,; l 

q o), ~ ; I I~ ~tf ~ ~ 
~ i ~ .. st~ ll ;tl !l t! ~ lA'~/), ~... ,'ll Jl f; :;," j;'~'l f.~i!' ,. ~.. ~·· ~ ~-'t./f! ,'/"~!ff!.·l'- J ll~ q~.· q~ll.~ ~ d! N ~ t?i/ tt-~/ R " !1 ... ,.. v ..... 

""~ ~let!/ ~ 4' ~ I ~ 4'/ I ~ •!!~' 1 tf/ 1_1! ~~ 1: .t§! ~ ~ I; ~ ., ,.. • • 

I . -

Rl RNR55El913FS MEPCO 1911< 1 o/o 100 4 4o/o 10<n; 65 Operation Identificatior. 172
1 

A 001 1 . 000172 

R2 RNR55E9312FS ~3.1K ! 9 9% ! I • 112 1 . 000172 

~4.2K 16 16 01o ' I . 172 I I R3 RNR55E4422FS i .000172 

RS RNR55E2102FS 21K ' 33 33% I . 199 .000199 

R6 RNR55E1912FS 1911' I 4 40Jo I . 172 . 000172 

93.1K 
I ' j R7 RNR55E9312FS l 9 9o:'o ! . 172 . 000172 I 

:44.2K ' l 

I R8 RNR55E4422FS ' 16 16% i I . 172 .000172 ' l i 
RIO RNR55E2102FS 21K j 33 33% i J . 199 ~ I . 000199 

Rll RNR55E1912FS 191I< t 4 4'" ! I ! . 172 . 000172 

1 I 

l l .. 
R12 RNR55E93 12FS 93.1K 9 9% i . 172 a: . 000172 .. 

l ~ I I i 0 

Rl3 RNR55E4422FS I ~4.2K 16 16% ' . 172 l ~ . 000172 

R15 RNR55E2102FS i 21K i 33 33% l l l . 199 1 2 000199 

I 
±4.2K 

i l l l ' I! 

~6 RNR55E4422FS I 16 16% I . 172 1 i . 000172 
i j l 33 °o I I i I: 

Rl7 RNR55E2102FS ) 21K ! 33 
' · 199 1 j 000199 

I . I I I 

R19 RNR55E2102FS i 21K ' 33 33"'o i ' . 199 I ! 000199 

R20 RNR55E1182FS t 11.8K t 2.4 ~ ...... t t r . 172: t 000172 
I 
I 
I 

19 20 21 

FAILVJIB RATE IIOURCBS (FOR COLUMN fl.) 

A 
ATM 605 A B CALCULATED MTBF HRS TOTAL FAILURE RATE' 00 2 887 '!./1000 HRS 

c D 

--- - ----- - ------- ---- ------ ---------
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PROJECT: ALSEP- E 

ASSEMBLY: PDU SUB ASSEMBLY: TELEMETRY 

DATE: I -28-71 

SCHEMATIC NO: 2362271 , y· /' ~ ~·~• ;s /~q ~~~/1 J~'/• ~r•• /~~o~r;n~ ~~ ~ :f ~/a., h,.!f'l R' ,., ~ .. ..., ;,. ~ ,$: I I ~4: ~~ lffp ~# 
/t7 c~~:?~! ll;t~J ,lz~ 14?!~*r.:~~.~ .¥{! ~)$.: ?4$~' I'Jl~lJll), .. (!Ji I ~~!f ~If /;q~$1 

~~T· ~ ,. ¢'0 ~ ~ ~ ~~..,,I (} ~~~ ~~ l!r? ~ 
-Q(f ~ ~- - '<! ~ I I ~ (;' ~ 

W MW "In _1 

I 1 
R4 RNR55E2051FS MEPCP 2.05K 1% 100 10 10 lOOo/o 65 LineVo1tae:eReduction .!68 A .001 I .000168 

I R9 t : I I i I I 

I Rl4 ! ; 1 ! ! l : 
Rl8 t t t l' t t : 

I 
I 
I 

I 
I 

~---+------------~--------+---+---+---+---+---+---+---;-----------------~--~~~· : 
~ 

~---+------------~--------+---+---+---+---+---+---+---+-----------------+---7-~~;r-------~--~--~--~----~ 
0: 

r----+------------~--------+---+---+---+---+---+---+---+-----------------+---7-~·~------~--~--~--~------

r----+-------------r--------+---+---+---+---+---+---+---+-----------------+---7-~~~------~---4---4---r------
2 

I 

I 
I 

I 

19 20 21 

FAILURE RA'H SOURCIIS (FOR COLUMN flt) 

A ATM 605 A B CALCULATED MTBF HRS TOTAL FAILURE RATE 00067 %/1000 !IRS 

C D -----------
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