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The purpose of this ATM is to document the results of the Parts Applica
tion Analysis study performed on the Power Conditioning Unit (PCU). 

The PC U is completely redundant (except for the switching circuit) with 
the redundant modules in standby operation. A previous study provided that, 
by making the switching circuit redundant, reliability would not be sufficiently 
increased to justify the additional number of parts. 

The stress levels shown were determined on the basis of electronic 
piece parts operating at their worst case values of resistance, capacitance, 
etc. and worst case application of voltage and current levels. The circuit ·~ 
board temperature was established at 10• C with no component exceeding the '· 
100°C maximum temperature criteria for semiconductor junctions. 

The attached summary sheet demonstrates that all parts (except 4 
capacitors) are applied well within both ALSEP and Bendix established derating 
criteria. From the analysis, it can be concluded that the PCU is designed in a 
manner to ensure that the reliability and 2 year operational life requirements 
of the system have been met. The 4 capacitors are listed in Table I. 

This document reflects the design modifications discussed at the CDR of 
6/14/71. These modifications include the following: 

(a) Addition of 1 zener diode, 1 resistor and 4 hex inverters to the VR/ 
APM module. 

(b) Deletion of 11 wet tantalum capacitors from the Inverter Module. 

(c) Modification of Output Filter which included addition of two 94 !J.fd. 
parallel capacitors to the +29V output line. 

'/)~~ 
Prepared by@. (z{'~J#-~ 

L. S. Mosk w1tz / / 
ALSEP Reliability(_ 

,~11 
. ~? C"/4 

Approved by ~ ~--
S. J. Ellison, Manager 
ALSEP Reliability 
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PROJECT: ALSEP 
ASSEMBLY: Central 

Station 

DEVICE TYPE 

CAPACITORS 

RESISTORS 

DIODES 

TRANSISTORS 

RELAYS 

TRANSFORMERS 

THERMOSTATS 

COILS 8c CHOKES 

NAND Gate Pack 
----·-----~ .... -· ......... ---·· ... . ---·-

PARTS APPLICATION ANALYSIS 
SUMMARY 

SUB ASSEMBLY: PCU 

TOTAL NO, TOTAL 
USED FAILURE RATE 

37 • 00492 

102 • 00899 

41 • 05350 

32 0 11133 

2 . 010 

6 . 012 

1 . 0002 

7 • 0014 

2 • 0025 
.. . -~ ..... ,;....,_·~~ ..... -- ...... 

Page .L_ of·...ii_ 

DATE: 6-1-71 / 
SCHEMATIC NO: ----

COMMENTS 

----"'~~ ... -..... ·~~~~" ,._ ' 

~ IC Comparators 2 . 0030 
... ._..-,.~.,J~, .,,,,.,,_.,~,,->o>P.' ''"""-''"'->•' ... ,,.,,.~,, "'''"" .. . .. ..~.- ...... . , .. ,.' r-c• • ..... · . 

TOTAL ASSEMBLY FAILURE RATE 0.10784 %/ 1 000 HOURS 

MEAN-TIME-TO-FAILURE---- HOURS 
-?: ~ ,# .£~' 

MISSION SUCCESS PROBABILITY • 981107 (single PCU) 



,.fi!I'D apace 
lteme Dlvt.lan 

Stress 

0 - 12% 
13 - 25% 
26 - 35% 
35 - 50% 
51 - 60% 
61 - 70% 

ATM 957 I 
# 

Parts Application Analysis 
PCU ALSEP Array E 

PAGE 3 OF 

DATE 6-1-71 

Table I 

A. PC U Discrete Parts Derating Summary 

Quantity 

305 
I2 
I7 
3I 

2 
4 

B. PCU Integrated Circuit 

Load Level 

0 - I Oo/o 
11 - 20% 
21 - 30% 
41 -50% 
51 - 60% 
61 - 70% 
71 - 80% 

Comments 

Solid Tantalum Capacitor 
.Allowed 60% - .S.ee Note "1 

Load Levels 

Quantity 

3 
3 
4 
0 
0 
0 
0 

Note I: C4, C 5, C25 and C26 in the Output Filter Module operates 
at 64% of rated stress compared with 60% allowable. This is con
sidered acceptable since the increase in failure is significantly less 
than adding 4 more capacitors. 
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PARTS APPLICATION ANALYSIS 

CAPACITORS 

PROJECT: ALSEP ARRAY E 

ASSEMBLY:._~P;...;C:;:.:U:::._ ____ _ SUBASSEMBLY: Switching Module 

I 

~· ~10~ 'Ch"[V" $.- ~ .. ~~ t:.l ~:-"i. 11.1 ~~& 'II -l~ ,._, ~~ t41 j:R 'g!il l ll' r ~{tiff ilflll;· c;~.f' 
~7 ~ c; ~~ !q;ilR .. ~ ~ "# ~ 

I 
Cl CKR12BXI03KM 'S Aerovox . 01 10 100 IS I 15% 75 Filter 

C2 CKR12BX103KM S Aerovox . 01 10 100 15: 15% Filter 

C3 I 37D826X9050 Sprague 94 10 50 15 I 30% Relay Drive 

C4 l37D826X9050 Sprague 94 10 50 15 30% Relay Drive 

C5 I 37D826X9050 Sprague 94 10 50 15 30o/o Relay Drive 

Cb 137D826X9050 Sprague 94 10 50 15 30"'o Rday Drive 

C7 137D826X905 0 Sprague 94 10 50 15 30% Relay Drive 

CB CSR13G 1 05KM/~ 
-Kemet 

1.0 10 50 3 6 ... I Relay Drive Snra2ue 

C9 CSR13G335KM/1 ~£~~~e 3. 3 10 50 15 3D')o 1 300 MS Time Delay 
CIO 

CKRIZBX103KM lis Aerovo . 01 10 100 !51 l5'!7o 75 Filter 
I 
I 

I 
I 

I 
I 
I 

I 

I 
I 

I 
I 

I 

I 
I 
I 

~ 
20 21 

FAILURBIIATE SOUIICIIS (FOR COUIIIlf fl4) CAU:VIATBD IIT8F 

A AIM 61l5A B 

c D 

BS-3ZlA 

ATM 957_ 

Page _i__ of _.ii 

DATE: 6-I-71 

SCHEMATIC N0:-=23:..:6;.::.8:,;14;,.;.1 __ _ 
... 

£~~ ~" J; j;" ~~~ ~,;f t/ rjj~~ .. ~l 
;t~.. ~ '~" """' ;!..# ,. .... ~, , ..... ~ ~ ~ ~~ 
~I I ._ (1 .. ~ 

.I I 
I I 

. OOS1A •. 01 . 00005 
I I 

. DO]; A I" 01 . 00005 

. 020:A :. 01 . 00020 

. ozo:A :. OI .00020 i 

. 0101 A 1. OI . 00020 
I I ' 

I I 
. ozo,A I· 01 . 00020 

I I 
. 0201A I· 01 . 00020 

. oO?:A ji :. 01 . 00007 

"' I I 
. 01413A I. OI . 00014 

I 
• OOS1 A Ol . 00005 

I .. ,. 
I .. 
I 0 

I ! 
I 

I 

I 
I 
I l 
I I 
I I 
I I 

I I 
I I 

I I 
I I 
I I 
I 

:12 

BliB 10TAL FAIUIRB RATit ......ll..O.l.J-~ "1000 HR! 
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PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

PROJECT: ALSEP ARRAY E 

ASSEMBLY:._~P""c~u _______ _ SUB ASSEMBLY: switching Module 

.. MAX. TEXP "C AVG PWR DIIBIPATIOII (IDw) PGWBR RATJC llAXUIUM VOLTAGBS DIODE P1V 
A 

'RATBDA'f vcBO vcs vcso vcs TYPE N A p {:/ 
CJCT DESIGNAT1DN, u A J c c :IS"C ..JD 

r .. A R U T A A A A A <" ... t R A R " R A 
C A N ~~ A c A c A c SYM SEMICONDIJC1tlll, A B u s A C M c c c << 

c I T T C A It M T B T A T ~ .. T T T T T T 
NO. pOLJ.RJTT U It T L c .... 

~~ It u II u E u T It B U I u s u i:! A D I A D A D A D A u N I 'A It A II A 
L 0 HOT s .. L L L R T spOT 

II II L N L L !Jomb-!'f i:! It ,T.JN " T 
'TA 10 Tc n 

.... , v v v v v 
l t 'II ' Tc ' T • 'TA ll " " .. " " ll 

Q1 2NZ907A ~ 60 200 400 .-:~ 11% 60 40 
180( 

~ 45 32 
Tl 

Q2 2N2907A Mot 60 200 400 
1800 

.,. 11% 60 40 

~ 45 32 
TT 

Q3 2N2907A Mot 60 200 400 . 77 <lo/. 60 40 

~ 
1800 5 

Tl 
Q4 2N2907A Mot 60 200 400 .77 <lo/. 60 40 

B:!:.Y 1800 

ill 5 

Q5B 2N2060 Mot 60 200 500 860 
'•' 2.8o/. 100 80 

~ 14 
ITT 

32 

Q5A 2NZ060 Mot 60 200 500 )'~ 2.8o/. 100 80 860 
B:!:.Y 14 
TI 32 

Q6A · 2N2060 Mot 60 zoo 500 ~- 36 <1% !00 80 

9 860 

Tl 32 

Q6B 2NZ060 Mot 60 zoo 500 );: <1% 100 80 

B:!:.Y 
860 . 35 

Tl 
32 

Q7A 2N2060 Mot 60 zoo 500 3. 36 <1% 100 80 

~ 
TI 

860 
32 

" FAILOR~ RATE 90URCI: (ltoe Co-o II) 1
1

•':' Power dissipation< 20 milliseconds -1" 
A A:IM !i!l:i A c JriOTS: 1l ill auumed. tile t.rauieat and pnlr. power doea not e&c:HCI tbe aale UmU. 

B D 

BS-3ZlA 

ATM Y5< 

Page 5 of 44 

DATE: 6-1-71 

SCHEMATIC NO: . ....::Z~36::..:8;:.o1...,4;:.,1 ___ _ 

I FOR RELL\BILITT UU l'NLY 

F M F F 

~ PART ~~ S T C 

SPBCIAL i (to/ 0 
A U l A 0 0 

lnM- 1000 I ll l L N I T U TOTAL ... 
L.T A L APPLI- MI:NT BRS)I R A N FAILURE · 

CATIOII (Dol., I : ~ l L L T RAft 
R p 

~'? A L 

~ 
('6/1000 RM) 

T I J(ltoe 1000 

ll i. -~ II: II y R HRS) .. .. .. .. 
Set I jA . 0067 .. 
PCU I = I 

I I 

Set I jA . 0067 
PCUI 

I I 
Auto I r . 0047 i 
I !! I Select _1 I 

I 

Auto i r . 0047 ! 

2 i 
Select I ' 

Auto2 lA . 00195 
Relay I 

Drive I 

Auto I lA . 00195 
Relay I 

Drive i I 

Set I lA .00195 
Relay ! 

I 
Drive : 
Set I I lA . 00195 
Relay I 
Drive I I 
Set II = lA . 00195 
Relay I I 

I I Drive 

TOTAL FAJLUU RATII: • 0 3 25 5 'fo/1000 HRS. 
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PROJECT: ALSEP ARRAY E 

ASSEMBLY: PCU 

.. MAX. TE'NP•c 
A 

A TYPI: N 
DESIGNATION, u A A l c c CKT 

F II C R U T A 
SYII SEIIJCONDUC'tOR, A 8 T A N u s 

c T .C A II 
NO. POLARIT'I I U 

II T L T I! A 
u ~ L 

D I 
HOT 

R 0 
SPOT I< 

'TA " ,TJ • Tc ' I ' R 

Q7B ZN2060 Mot 60 zoo 
!!E 
TI 

Q8 2N2907A Mot 60 200 

~ 
TI 

Q9 ZNZ907A Mot 60 zoo 
~ 
TI 

Q10 ZNZ907A Mot 60 zoo 
~ 
TI 

Qll 2N2060 Mot 60 200 

!!E 
l'f• 

Qlll 2N2060 Mot 60 200 

~ 
ITI-

Ql2.! 2N2060 Mot 60 200 

~ 
ITI 

Q12 2N2060 Mot 60 200 

~ 
TI 

Q13 2N2222A I~ 60 175 
TI 

I .. 
Ft!LUIU! RAT!! SOURCI 1!1ee Colomo U) 

A ATM 05A c 

9 D 

BS-3ZIA 

PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

SUB ASSEMBLY: Switching Module 

AVG PWR DISSIPATION (mw) FOWERRA~ MAXIMUM VOLTAGFS DIODE P1V 

ftAT~DAT tJ Vcoo vc8 Vcro VcB p ... ~ .. 
25"C <" . R A R A R A A A A A 

~~ 
.... 

A C II c c c 
.... A c A c A c 

II T 8 j:! .. T T T T T T 
c T A T .... !i:e B u It u B u 8 U I A u s u ~ D A D A D A I 8 A It A II A .. L L L II B L N L L "'mb-?' ~ " T eue) v v v v ... v 'TA 1o Tc u ' T . " " .. " .. ' Jl 

500 860 . 35 <lo/o 100 32 
80 

400 180( .19 < lo/o 60 32 
40 

400 . 35 <1% 60 32 
180( 40 

400 180( 50 15% 60 40 3Z 

500 . 09 < 1% 100 80 24 
860 

500 
860 

. 07 <1% 100 80 24 

500 .24 <1% 100 30 80 
860 

500 .03 <1% 100 30 
860 80 

500 .26 < 1 o/o 40 30 1800 75 

~~: It 18 .-....s t1ao ......,., ... and peak power doeo not ....... !be oale llmlt.1·,. 

ATM 957 

Page 6 of~ 

DATE: 6-1-71 

SCHEMA TIC N0:-=;23:;..;6;..::;8.:..14.:..1;.._ __ _ 

il FOR RELIABILITY US& C'NLY I 

PART iu~~ S 
Fll F F I ~ 

T C 
SPECIAL :; (II 0 AU I A 0 0 

I L N I .. BIMROIIEtOOO I U T U TOTAL 
APPLI· IIB1rl' : 11118)1 R L.T A L A If PAILURI' 
CATION = I c 

I L L T RATE 
R P 

(Dollne) ~ I II ~,~· A L 
T I ~ 

(\1./1000 RRS) 

= '!: ... " 1000 
v i , .. RliS) R .. '11 -n u .. .. (y I~ 

Set 2 I :A . 00195 
Relay I 

In,.;..,., I I 

+IZV I :A . 004 70 
OV 
lnQ+or+ I = 
+12 v I lA .00470 
uv 

l Detect 

Fault lA . 00670 
Relay I 
Drive I 

+12 v lA . 00195 
OV I 

I 

+12 v lA . 00195 
uv I 

I 

+12 v - lA . 00195 
Fault I 
IDetF>ct i : 
300MS 1!! lA . 00195 
trime I 

lnelav = I 
!Fault ~ . 00195 
fsignal 

i I Relav 

TOTAL FAILURI RATI QZ18Q '&/1000 !IRS. 
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PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

PROJECT: ALSEP ARRAY E -
ASSEMBLY :_~P;..:C::.;U:::_.. ______ _ SUB ASSEMB'LY: Switching Module 

.. MAX. TIQfP "(; AVG PWR IISSIPATION (mw} POWER RATI(l MAXIMUM VOL TAG~S DIODE PIV 
A 

A RATED AT VcBO Vcs VcBO Vca TYPE N p t: 
CKT DESlGNATION, u A J c c 25"<: .... 

A R U T A <" .. ~ R A R A R A r .. 
C A N 

A A A A 5e A c c A SYM SBMICONDUC'l'OR, A B u • A c .. c c c ~.!' A c 

c I T T C A B .. T B T A T 
T T T T T T 

NO. POLARITY u a T c .... 
~e B u B u E u T I! L B u I u s u :l A D I A 0 A 0 A 0 A u N I A B A E A L 0 BOT • .. L L L R T 

SPOT 
I B L N L L IAmb.o :i • s TJH 
N T • r,. • Tc ' T 'TA 10 Tc u 

eue) v v v v v v . . s R I .. .. .. ll 11 " .. 
Ql4A 2N 2060 ~ 70 zoo 500 . 08 <]a-~ 100 80 12 

w 860 

Q14E 2N2060 ~ot 70 200 500 . 21 1 ~io 100 80 lZ 

~ 
860 

TI 
CRI IN645 9_1 

~'Rw 
70 150 ~00 16.8 2.8o/. 2?' 

32 

CR2 IN645 ,J 

:TRw 
70 150 pOO .161 1% 225 32 

CR3 UTR222 ilJni- 70 175 2 ,•;, 

rod watt 51.5 2.5') 500 0 

CR4 UTR222 Uni- 70 175 2 .. 

~rod watt 52.5 2. 5~ 500 0 

CRS IN645 ~I 70 150 600 3.5 1% 225 
:;;Jfw 0 

CR6 UTR222 ~ni- 70 175 2 '0 

rod ~att 49 2.5% 500 0 

CR7 IN645 

~v 
70 ]50 ~00 1.0 I< 1 o/o 225 0 

.. FAILURE RATI' IOURCII (8oe Comen Dl 1
1
'" *Power Dissipation < 20 milliseconds ., .. 

A ATM 605A c 
NOTE: It ill ...-m$!Cl tbe tl'uejqt ud peak pOwer doea DOt nx:eed tbe safe limit. 

I B 0 -BS-3ZIA 

ATM 957 

Page 7 of 44 

DATE: 6-1-71 

SCHEMATIC N0:...:2::..o:3;,:6""81,_,4'-"-1----

a FOR R~LlABJLlTY USE C'NLY I 

PART~~ S 
F M v r I ~IT ~ ~ NCTJON SPECIAL : ('f,/ 0 A U I A 
I L N I or BNVIRQN"jlooo u T U TOTAL 

APPLI· MIONT : BRS)I R L-T A L A N FAILURE 
CATION 

(Define) 1 : ~ I L L T RATB 
R p 

rttl! A L ,;'.,":. ('f,/IIIOOHR8) 

i 1:: T I 
1000 

= ~ 
E B 

DRS) 
R . .. :a .. .. .. 

+5 v I ~ . 00195 
Fault I 

Detect I 

-12 v ii r' . 00195 
Fault § 
Detect ;; I 

Re~ay I r . 00127 
Pst;,\';,e_ 
~ion I 

~~~~~ II'. . 00114 
I Isola-
I 

~ion 

Relay I 
Drive lA .00013 
ffg~a- I 

p;t;~ I 

I I . 00013 sola- tA. ion .. J!!i 
ault tA. . 00125 

[Jetect I sola- : ion 
[?witch i I 
ng lp. . 00013 sola-
ion _! r 

fl'ime !A . 00125 
pelay I 

iii I 
TOTAL FAILURI RATS . 00920 'f,/1000 RRS. 

-· --·-· ---- -------------
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PARTS APPLICATION ANALYSIS Page 8 of 44 

(SEMICONDUCTORS) 

PROJECT: ALSEP ARRAY E DATE: 6-1-71 
ASSEMBLY: PCU SUB ASSEMBLY: Switching Module SCHEMATIC NO: 2368141 

.. MAX. TEMP •c A VG PWR DISSIPA 110M (Diw) POWER RATIO IIAX1111JM VOLTAGES I DIODE PIV 
A --;- POR R£LlAB1LlTY USB C'HLY 

TYPE " A 
CKT DESIGNATION, l) A 

A R 
J c c zs•c 

F .. V T A 
SYH SEMICONDUCTOR, A 8 C A N U s A 

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

u N ~ 0 I I 
ft T 0 ROT B 

SPOT • TA ~ TJN 
II 

' ' ' R . I Tc ' T • 
CR8 IN645 ~ 70 150 boo 

f[Rw 

VRI I 2346295-1 I I 70 11751 ~3 att 
I I 

VR2 SIN751A 400 

VR3 SIN75JA 400 

i 
I 

A 

8 

J'AILURB RATr. SOUIICI (Soe camn U) 

ATM6Q~ c ------
o 

BS-3ZlA 

RATI'DAT VcBO Vee Vcso Yes ~ u .. ... ~ . A A A • A <" ,.)0 R R A 

c .. c c c ~" ~.:' 
A c A . c 

T B ~= 
T T T T c T A T u., I u B v 

A l) I u • u ~ A B A B A <:! D A D A 
8 

L N ~ ... -?' 
L L • L L ~ T 

Jo Tc u 
ca.e) v v v v 

t TA u " .. .. .. " 
. 24~ lo/o 

27 lo/o 

0. 41<!% 

0.41<!% 

.. *Power Dissipation < 20 milliseconds 

R 

I 
A 

A c 
T T 
B u 
D A 

L 

v 
lu .. 

CIRCUIT PART i5ftA T 0 A U I A 0 0 

f'u or I'NVIRON~ 1000 1 R L.. T A L A N FAJLURK 
~;IICTIOIIISPBCIAL = (1/, u I L N I T VI TOTAL • ·~rii~PTc 

APPLI4 MENT iiiiR8'J C I L L T RATB 
CATION jS I s R P 

v 
I. 

(Do«ne) !i I A L (!./ PER (\\/1000 RIIS) 
i I (Soe T 1 1000 
5 llle E:RRS) 
iu lu " u ~ In 

225 !11 Time 
Delay 
Isola
tion 

I 
i 

l 
lA . 00125 

8. 2 Set 
l2V 
Ref
erence 

Voltag 
5. l IProtec 

IVoltag 
5. I Protec 

tion 

-..-

1 
= 

I 
! 
= 

i 

- .... 
5 

I 
I 

I 
I 

I 
lA 

I 
t 
I 
lA 

_! 
I 
lA 
I 
I 
I 
I 
I 
~ 
I 
I 
I 
l 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

. 0035 

. 0035 

. 0035 

NOTE: It 1a aa8\lm.l!<l tM- tf'anai'fnt and peak power doec not exc&ed the safe Umit. TOTAL FAILURE AATB~ '1/1000 ...... 
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PARTS APPLICATION ANALYSIS 

RESISTORS 

A LSEP ARRAY E PROJECT:._,_ _____ _ 

ASSEMBLY: PCU SUB ASSEMBLY: Switching Module 

' (' ;· i/A' k' f.#il' I ~"' J ~ .. [ i~ ~~ ,l §'! ~ t:~ ~:--. ~ t 
~~~ ~~~ R 

!Jl" '"~~lfltt 4· 'r ~tt ~tl r;y ~~ 

Rl R WR815 30R6 PM RR Dale 80.6 1 1.0 ,450 45% 75 Lin1it Current 

R2 RWR81520R6PM PR Dale 80.6 1 1.0 ,450 45o/o I Voltage Divider 

R3 RNR55E2501PR/ Mepco ? .• 49K 1 0. 1 .0004 <lo/o Voltage Divider 

R4 RNR55E1502FR/ Mepco !SK 0. 1 . 000 <1% Bias 

R5 RNR55El001FR/ Mepco !K 1 0. 1 .0016 1.6% I Bias 

R6 RNR55El001FR/ Mepco IK 1 0. I .0016 1.6%1 Bias 

R7 RNR55El602FR/ p Mepco 0.1K 1 o. 1 . 001 !.5% Bias 

R8 RNR55El602FR/ ~ Mepco 30.l.K 1 0. 1 0015 1.5% I Bias 

R9 RNR55E1003FR/ Mepco lOOK 1 0. 1 .0014 I. 4'l1 Load Q6A 

RIO RNR55E301 IFR/ Mepco 30.11< 1 0. I .005 5o/o Load Q6B 

Rll RNR55E3011FR/ 3 Mepco 3.01 r< 1 0. 1 .0048 4.8% Bias 

R12 RNR55El 003FR/ Mepco lOOK 1 0. I . 001 I.4% Load Q7A 

Rl3 RNR55E30IIFR/ ~ Mepco 30.ll< I 0. 1 .0085 8.5% Load Q7B 

R!4 RNR55E3011FR/ ~ Mepco 3.01 r< 1 0. 1 .0014 "1.4% Load Q5A 

Rl5 RNR55E5001FR/ Mepco 4. 99K I 0. I .000"1 ~< 1% Load Q5B 

Rl8 RNR55E5001FR/ ~ Mepco 4. 99K 1 0. 1 . 003 <1% 
~ 

Bias 

Rl9 RNR55E3000FR/ p Mepco 33. zJj: 1 0. 1 .OOOI 2 < 1 o/ 75 Bias 
19 20 

FAIL1.JRI!: RATI: 801.JRCIIS (FOR COLUJIN tl•) 

A ATM 605A B CALC1lLATED MTBF 

c D 

-----

BS-3ZlA 

ATM 957-

Page 9 of 44 -----

DATE: 6-1-71 

SCHEMATIC NO: 2368141 

!i~ 
,.. .,. ~7 18 

~I' I !It ~I' Iff~~ t.~llll -.t! t/~ J"' J 
lJt/' f/1 I '>~'ii ~~ ~~~~ il 

'l~ .. ,. ~'I l~t: ... ~ ..,4 ... ~ 
I!~' I ,,.,q /_I! 'l~l ':to 
~ I 41 I ~ ~ 

t 

I I 
I 

. 197: A I . 01 .00197 

1971 A I. 01 .00197 I 
I 

.1701 A . 001 . 00017 
I 

.no: A . 001 .00017 

. 1701 A . 001 .00017 
I 
I 

. 1701 A c. . 001 . 00017 

. 170: A~ . 001 . 00017 

. no; A~ . 001 . 00017 ... 

. 170: A: . 001 . 00017 
I o 

. 1701 A~ 
I 

. 001 . 00017 

. no: A~ . OOI . OOOI7 

.17~ A . 001 . 00017 

. mf A . OOI . 00017 

' . 17Q A . 001 . 00017 

. 11q A . 001 . 00017 

.11q A . 001 . 00017 

. 17~ A I. 001 . 00017 
21 

!IRS TOTAL FAIL1lRI!: RATE . 00659 f.llOOO HRS 

- L._ .. ---- ----
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PARTS APPLICATION ANALYSIS 

RESISTORS 

PROJECT: ALSEP ARRAY E 

ASSEMBLY: PCU SUB ASSEMBLY· Switching Module 

ATM 957 

Page.2.2_of~ 

DATE: 6-1-71 

SCHEMATIC NO: 2368141 

1(2 ~~~s I 
~~ ~~ ~ ~ II ~~~ R u Ci~~ t:l~l/ l 

.f/! $ 

§.~ ~ 
(j~ 1: 

Uf~J 
~ ,.. 

12 Jt 

R20 

R21 

R22 

R23 

R24 

R25 

R26 

RNR55E3000FR/~ Mepco l33.2t 1 1o.11.ooo4I<Io/ol I 75 IBiis l.no: A 

RNR55E1002FR/~ Mepco I10K I 1 I 0. 1 I· 001~1. Bo/ol I '\' I Bias 1. 170: A 
I 

RNR55E100ZFR/~ Mepco IIOKI 1 lo.I I.00181l.so/ol I I IBias I.I70t A 

RNR5SE1002FR/~ Mepco I IOK I 1 I 0. 1 1.001611. 6%1 I I I Bias I. no: A 

RNR55E1 OOZFR/~ Mepco j10K I 1 I o. 1 1.0001~ < 1 o/~ I I I Voltage Divider I· no: A 

I 
_l_ 

. 00017 

.00017 

. 00017 

. 00017 

. 00017 

RNR55E100ZFR/~ Mepco jiOKI 1 lo.JI.OOOlj:l<lo/~ I I !Bias 1.170: A~ 1 I I 1.00017 
b IV • ' ' I RNR55E30111FR S Mepco p.Oln 1 0. 1 .0001 < l o/. i Bias . 170 1 A~ j . 00017 

1- • 1'1 I 
RJ:\R55E4992FR/ Mepco ~9.9.11 1 0.1.0008 <1o/. I LimitCurrent .170 A 1 .00017 R27 

R28 RNR55E4222FR/ Mepco ~2.2.11 1 o. 1 .0009 < 1 o/. I Bias . no: A~ ~ . 00017 

"' I I , . I "' 
R29 RNR5SE4222FR Mepco OK 1 0. 1 .0004 < 1 o/. B1as . 170 1 A :1 1 • 00017 

I R30 j RNR55E4022FR/ Mepco O.ZK 1 0. 1 .0036 3.6% Limit Current . 170: A ~ ; . 00017 
::> 

R31 

R32 

R33 

R34 

R35 

R36 

R37 

19 

I o: I 
RNR55El001FR/ Mepco 1K 1 0.1.0002 <lo/. LoadQ12 .170tA£ 1 .00017 

I I 
RNR55E5012FR/ Mepco ~0.1K 1 0.1 0056 5.6o/o Bias . no, A~ I • • 00017 

RNR55E1782FR/$ Mepco ~7.8Kj 1 lo.rl.ooorl <1o/~ I I !Bias !.110: A . 00017 
I 

RNR55E9311FR/$ Mepco I 9. 31)< 1 I 0. 1 ~0002~ < 1 o/J I l I Bias I. 1701 A . 00017 

RNR55E150IFR/$ Mepco \LsKj 1 I 0. 1 ~020 I 20%! I I I Bias j. 170: A . 00017 

RNR55E4752FR/$ Mepco ~7.5Kj 1 10.1 ~001711.7%1 I J;IBias 1.170: A . 00017 

RNR55E1003FR/$ Mepco ~OOKil% I 0.1 I.0016IL6%I I 75 I Bias 1.1701 A _L . 00017 
20 21 

!'AlLURE RATIIIOURCIB (FOR COLUMN t1•) 

A ATM605A B------- CALCULATED MTBF HRS TOTAL FAILURB RATI 00306 $/1000 HRS 
c _______ _ D--------

BS-321A 
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PARTS APPLICATION ANALYSIS 

RESISTORS 

PR OJE C T:_..;.A~L:::;S:;:E:=_P ___ _ 

ASSEMBLY: PCU - SUB ASSEMBLY: Switching Module 

1 2 

;· li/1 l ~;~~ 
1 

q .. l . .. 
!It .. ~ R.'• .... I. 

~Ill l !f.~"'J t r/1!:'1!,~ "'~:l I/~~~ I/~ &"""' e:~f Ill 1/IJ / ) §e l"' ~~ 'li!"l/ ~'l ~~ s- ~ u (j"''i! R 
~ 

0 0 
,. 

R38 RNR55E3832FR/S Menco ~8. 31' 1 0. 1 <m?.3 1o/o 75 i"IH<oc 

RNR55E38 32FR/ S Mepco 8. 3r 1 0. 1 lo/o I' 
R39 0005 Bias 

R40 RNR55E3011FR/S Mepco OOK 1 lo. 1 000 lo/o Bias 

R41 RNR55E3832FR/ S Mepco 8.31< 1 o. l 0001 lo/o Bias 

R42 RNR55E3011FR/S Mepco OOK I 0. I am& lo/o Load Q14A 

R43 RNR55E3011FR/S Mepco OOK l o. 1 00006 I o/o I Bias 

R44 ~NR55E30 !I FR/S Mepco OOK I 0. I 000' l<ro/o i Load Q12A 

R45 RNR55E30!1FR/S Mepco OOK l o. 1 000 1% ' Bias 

R46 RNR55E1152FR/S Mepco 6. 5t 1 fo. 1 0001 1% Bias 

R47 RNR55El501FR/S Mepco OK lo/. o. 1 00016 1o/o l Bias 

Rl5 RWR8151780FR Dale 178 1 l.O ·. 368 *36% JJ Limit Current 

R16 RWR8151780FR · Dale 178 1 1.0 . 368 *36% 75 Limit Current 

Page_ll_o£~ 

DATE: 6-1-71 

SCHEMATIC NO· 
';JQQI"'I 

li~" ~"ftj #f' 1 ,,. #If If( q rr~'"!A ~ ,., 'lt ~--l '~ :P1 
~ ''"'If ~ ... "'~ ..... ~-4~~~ lfi' ,~;:~~~~~~ 

I!!"'~ I .. ~ 'll ~~"' '~l t: 
~I / 4T ~ 

I I 
170 lA • OOI • 00017 

170 :/1' 1 • 001 00017 

I I 
170 I 1• 001 00017 

I . 
170 1 I. 001 00017 

I I 
170 I 1. 001 00017 

170: 
I 
!• 001 00017 

I I 
170 I ; 1· 001 000!7 

"' I I 
!70 I 1:; lo 001 00017 

I 

~ 
I 

170 I I. 001 00017 

170: ~ :. 001 00017 ... 
. 178: .. :. 01 . 00178 ., 

::> 
I ~~ 

I 
. 1781 I· 01 . 00178 

I I 
I I 
I I 

I I 
I I 
I ' 
I I 
I I 
I I 
I I 

I I 

111 10 
# Lower Dissipation Less Than 20ms. 

21 

F AILURB RA Til SOIIRCIIS (!'OR COLUMN 11'1 

A AIM b!l5 B CALCULATED MTBF IIRS TOTAL FAILU!IB RATS· 00 526 _ '1/1000 11RS 

c D 

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

BS-32lA 

I 

I 



?J 
t1) 

PJ 
'< 
"' 

PARTS APPLICATION ANALYSIS 

(RELAYS) 

PR OJECT:_~A~L~Sc.=:E~P ____ _ 
ASSEMBLY: PCU SUB ASSEMBLY:Switchin" Module 

COIITACT LOAD 1111111118 
or 

TYPI! DBBIGIIA T!O!f 
RATBD ACTIIAL POLJ13 POWIB 

CIRCUI'T (CEC, llflLORIIPttl VOLTAGE CUIUUI>!T TYPE T A jlull A v c RBFBR-
or 0 c R c IIAIIUrACTUAU 0 u 

tJ:rS:T': ':r-::: L .T T A T 
SNCE 

L R HAlt 8URGII: DI!SIG· AlfD 
0 A I T u T R IIATION CO!ISTRUCTIOit 
A L v • A A II 
D • D L ~ v ~A v v A A 

I 2 s 4 • IT !a • 10 1 lJ IS 1f 

2346264-1 PaM.,. 
Kl (422-12) Teledyne 12 10 0 12 I 0 lql.lt 2 2 50 

DIMCB 
AV!n!AGII rAILURB RATB IIOURCBS (FOR COWMII NO. ll) 
AMBIIIIIT 

TRHPIIRATURE A MIL-STD-2l7A CALCULATED II!I'Br ·c B 

c D 

•• u Ill 
BS-321 A 

Page 12 of 44 

DATE: 6-l~-:..!.7..!..1 ______ _ 

SCHEMAT-IC NO: Z36814l 

RELAY COIL ar 
~ ~ r. 

AA R. 
VOLTAGE 8 I ~ F IIATB I L II 

~X ~· 
OF cu c R. 0 TOTAL OPIIIRA RRQ'D R 8 D 0 FAILURS u p TlOll8 ~o_:::,. IIIIICIILLA-

~ 
I RATB ... lfliOIJS ~liE L E r HOUR TlOIIB RIUIAR!tS I L R. (II ~ ~/1000 IIOUR8I 

88~ • I 

~ R 
1/ e 1 18 • 1 Ia 2J 

Less 
.4 f· l hfn A . 005 

HOURS TOTAL rAIWRI! RATil 
. 005 

l/1000 HRS 

17 
-·- --
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PARTS APPLICATION ANALYSIS Page _u__ of_±!. 

CAPACITORS 

PROJECT: ALSEP ARRAY E 
ASSEMBLY:. __ ...:P:...c:..u:._ ___ _ SUBASSEMBLY: Inverter Module ·---------------------

DATE: 6-1-71 

SCHEMATIC NO: 23 68161 

I 

~· y; 10· ~· wr· J·~ ~ .. L. L" ,e. ~"' ~ :1 l l '! ~~ h ~ §'/ ~ 'l. I It' ~ ,t 
e~"' ., .. ~:~ <i: P ~.. Q~ ~ I ~ .t.ct !!! 11 W-t/1/ rlt.e; 1j.l1 ~1.~ t;{·~l ~ c:S>~ ,f,. ..... ; .... !'. .. ,;; ~~ lc j_~v ifg; t: 
~ i'l I ,: ..... IS' R' ~ '# 0 R ,;;~ t l ~~ . c; ~.f 

!§' I~~"' .$' "" '# 
q .¥ c; ~ ~_po J.i ~ ~, .. ~ ~ 4'fr ~(i 

8 4' ~~ 
.. I ~ c,'< ~ 

I I 
-~I rKR 1 ?.BX1 03KR Aerovox . 01 10 100 32 32% 75" Timing . 0061A I. 01 .00006 

r I I 

!cz CKR12BXI 03KR Aerovox • 01 10 100 32 32% Timing , 0061A I· 01 • 00006 
I I 

C3 CSRl3G564KR Kemet • 56 10 50 3 6"' .o Timing . 00?1A I· 01 • 00007 
I I 

lr4 CSR13G564KR Kemet .56 10 so 3 6% Timing • 0071A I. 01 .00007 
I I 

C8 13 7D946X9050A2 Sprague 94 10 so 16 3Zo/o II Storage • o20 1A I• 01 • 00020 
I I 

czo 13 7D946X9050AZ Sprague 94 10 100 16 3Zo/o 75° Storage . 020 A h 01 .ooozo 
I 
I 

~ 
I 
I <: 

15 
I 
I 

I lil I 
! I 

I .. I 
0: 

I .. I 

I 
0 

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 

: I I 

20 II 22 

FAILURE RATS SOURCES (FOR COLUJClf 1141 
CAU:VLATIID JITBF IDIS TOTAL FAIWU RATI!: • 00066 

A ATM605A 
J 1000 HRS 

B 

c D 

BS-3ZlA 

ATM 957 

I 



!:0 
(1) 

o:n ... 
o:n .... 
0 ..., 
o:n 

PARTS APPLICATION ANALYSIS 

RESISTORS 

PROJECT: ALSEP ARRAY E 

ASSEMBLY: PCU SUB ASSEMBLY: Inverter Module 

' y· ;· li!J.'l-,-~--' ~ 4' 0'\ 4< ~ I ~"' ~ 4' "' ... ~,. ll ~ ~~ !! ~ !".4' ~li' I t 'J..{" j@ "~~~~fJ:.{!~~~~ 46 ll-" ~~~l Ill !~~.$' ~ 
u ~ l.d-7 ~ e ~ ;f ~ ~ ~ !>; qi ~ ~ ~ ~ 

0 ~ 

Rl RNR55El 002FR/ Mepco !OK I D. I .002 2% 75 Limit Current 

R2 RNR55EI 002FR/ Mepco !OK 1 0. 1 • 002 2% Li1nit Current 

R3 RNR55E3012FR~ M<:.E_CO 30. 1 1 o. 1 . 008 8% VoltaJ;te D'vide_r 

R4 RNR55E3012FR/~ Mepco 30. 1 I o. 1 . 008 8% V_QJ:tl!.= Divider 

RS RNR55E3011FR/1 M'OP£0 3.01 ~I o. 1 . 008 Bo/o .llli!,s 

R6 RNR55E3011FRJ'1 Mepco 3. 01 ~1 o. 1 . 008 8% ___B.ia.s. 

R7 R WR8052R5FM/S Dale ~2.5 1 2 . 6 33% __ L,imit l.nrrent 
RB R WR8052R5FM/S Dale ~2. 5 1 2 . 6 33% I,imit Current 
R9 RNR55E4990FR/ Mepco ~99 1 2 . 5 25o/o 

_Llmit_ '::ur~nt 

RIO RNR55E4990FR/~ Mepco 1±99 1 2 . 5 25o/o _Limit Current 

Rll RWR8052R74FM/ Dale 2. 74 1 2 . 7 37% __ -.jf Limit Current 

R12 RWR8052R74FM/ Dale 2.74 1 2 . 7 37% 75 Limit Current 

19 20 

FAILURif RATII IIOUilCIIS (FOR COLUMN 114) 

Page.l!_of__!!. 

6--l-71 
DATE:-----:--:=--
SCHEMATIC NO: 2368161 

----- Ir -~~~- 4 

~e 1 
;;"'~ ,~s-, 

-.\'f2~'l'~ 
,~~,. '(~ 
.-~:~'I 
~ I 

L 
1 

. 1651 A 
I 

. 1h5 1 A 
i 
~ 

I 
. 1651 A 

I 
. 1651 A 

I 

. 165t A 
---~-

. 124 1 A 
0 

. 124:A ~ 
I li! 

. 194 1 A ~ 
I ., 

. 1941A : 
I o 

.!S81A ~ 
I 01 

.l5~fZ 
I 

' i 
I 
I 
I 

I 
I 

i 
I 

I 

21 

. 001 

I. 001 
I 
• on· 

I. 001 
I 

I- QOl 
I 

I. 001 
I 
I. 001 

:. 001 
I 
! . 001 
I 

I. 001 
I 

I. 001 
I 
I. 001 

I 
I 

. 000165 

. 000165 

OOOlf.S 

. 000165 

__{}_Q_{}_l£_5_ 

. 000165 

.000124 

. 000] 24 

. 000194 

. 000194 

. 000158 

. 000158 

A ATM605A B------- CALCULATED JITBF HRS TOTAL FAILURII RATB • 001942 'li/1000 HRS 
c ______ _ D---------------

BS-3ZlA 

ATM 95{ 
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PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

SUB ASSEMBLY: Inverter Module 

Page 15 of-ii 

DATE: 6-1-71 

SCHEMATIC NO: z3t;SI61 

ATM 957 

PRO.TECT: ALSEP ARRAY E 

ASSEMBLY:. __ __,PQC...::.<..------ ---------------- -------
" HAX. UMP •c A VG PWR Df1181PA TION (1ow) I'OWBRRATIO MAXDIUM VOL 1'AGJrS DIODE PIV i FOR RELIABILI1'Y USE t'11L Y 
A 

RAT~DAT Vcao vca vcm Vc• PAR'!'~~ S 
FM F 1' TYPJr N A p t: ~UIT ,. c 

CKT DESIGNATION, u A A J c c .... IICTIOII ~IAL:(i/ 0 AU I A 0 0 U"C .... .. ~ R A R " R A It. N I r .. c R U 1' A A A A A or -1ooo' u T U TOTAL 
SYII SEIIIICO!IPUCTOR, A A N u s A c .. tlil ~.:' 

A c A c A c APPU· IIENT I I R L.T A L A N FAlLURJr B 1' c c c 
c ,. c A B .. 1' B T T T T T T CATION 

IIRS) c I L L T RA1'B 
NO. POLARITY I U c T A T .... S!e • u B u Jr u (Doflne) j : • R p 

"f,Y' T E A B T L B U I u 8 u ~ .. D .. D .. D A A L u ~ L 
D I 

BOT 
I a " 1!: 

A B .. .. L L L i I (Bo• T I ~":. 
('6/11100 RRS) 

R 0 
SJIOT • • L N L L IAmb-?' ~ 1000 

I! N .. T i ~loo E B 
TA eue) v v v v v v HRS) . I o R . ,TJ • Tc ' T • • r,. Jo Tc U 

" u . R 
Ia n .. .. .. " .. .. 21 :a u .. .. 

Q1 2N2419B GE 70 175 300 9 Starte i :A . 0022 
<lo/, 32 I I 

e I 

17.5 
Starte i ~A ! 

QZ 2N2419B GE 70 300 9 < l ~ . oozz 
3Z I I 

Q3 2N326 3 RCP 70 zoe 75 700 <1% 150 90 i !A . 00390 
2330040-2 wat s 32 nverter 

l 
Q4 2N3Z6 3 RCJl 70 20e 75 700 <lo/o 150 90 ! lA . 00390 

3Z werter I 
2330040-Z wat s I 

Q5 2N3263 RCJl 70 20( 75 700 <1o/, 150 90 lA . 00390 
32 nvert:e I 

2330040-2 wat s I 

I 
Q6 2N3263 RCJ 70 20( 75 700 <1% 150 90 3Z :rM>rt:er lA . 00390 

2330040-2 wat s I 

CR1 SIN5417 ~em 70 zoe 3300 8 < 1 "7o zoo 32 Timing lA . 00140 
I 

ech I 

CRZ SIN5417 Sen1- 70 20( 3300 8 <1% zoo 32 Timing I lA . 00140 
I ech 

I I 
CR3 SIN5417 r>em- 70 200 3300 400 12% 100 2. 2 Timing i lA . 00021 

I I 
tech J .. FAILURR RAT!! SOORCB C11oe Colwtm 13) 

I;,., a w uamed u. u...~ _--:==---: _<R:-=--=~=_:-[ A A:CM W~ A c TOTAL PAILUU RATB . 02301 '6/100011118. 

B D 

BS-3ZlA 
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ATM 957 

PARTS APPLICATION ANALYSIS Page 16 of__!! 

(SEMICONDUCTORS) 

PROJECT: ALSEP DATE: 6-1-71 

ASSEMBLY: PCU SUB ASSEMBLY: Inverter Module SCHEMATIC NO: 2368161 

CKT I 
.. IIAX. TEMP "C A YO PWR DIBSIPA 110N (mw) I'OWI<R RATIO MAXIMUM VOLTAGI'S DIOM PIV i FOR R&LIABlUTY USB C"NLY 

SYH 

NO. 

. 
CR4 

A 

8 

-

' 

A 
TYPIO " 

A 
DESIGNA TIO!I, u A J c c 

F II A R 0 T A 
SEICICONOOCTOII, A B C A N u s 

POLARITT c I T T C A II 
T II U B T L 
u N A D I 
R T I. 0 BOT 

8POT I! 
'TA ,.T/if 

' a • Tc 

SIN5417 ern.l 70 I 200 3300 

FAILURE RATB IIOVRC:. CiiH ~ U) 
ATM 605A c ______ _ 

D 

BS-321A 

A A A A 
C II c c c 
T B T A T 
u I u 8 u 
A II A B A 
L N L L 

T 
ITA It Tc U 

5'~ 0 

..~ ... 
<" • 

~ft ~~ 
..... 0 

~ •e 
~b ... 

euo) ~ 
" .. 

Vcao Vee Vcao Yes 

R A R A 
A C A C 
T T T T 
If U II U 
D A D A 

L L 

v v v v 
14 u u n 

R 
A 
T 
II 
D 

v 

Ill ~ ~I' 11~1' T C r
~~r::~.rL ~I ~ ~ ~ ~ ~ ~ ~·~ TOTAL 

A or NVI-11000 I R L. T A L A N FAILURII; 
C APPLI· IIENT IIM)I c I L L T RATII 
T CATJON i II R P 
U (Doflne) !i! I A L (1/ P11R (1/1000 RRS) 
A I l(llooTIIOOO PI 
L : I'" E:HRS) 

=a lu ~ u • In 

400112%1 I I I I IIOOI2.2himingl I !A I I I I .00021 

-h 

• 
IIOTE: 11 ie uaumed U. tr'IIDeleDl aDd peak pcnrer doea not exceed tbe sate lllaU. 

e I 
I 

;.; 

__11 

I 
i 

I 
J. 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 

TOTAL FAILUR& RATII ~ 1/1000 HilS. 
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PARTS APPLICATION ANALYSIS Page 17 of 44 

(INDUCTORS &t TRANSFORMERS) 

PROJECT: ALSEPARRAY E DATE: 6-I-71 

ASSEMBLY...:=--..::~------- SUB ASSEMBLY: Inverter Module SCHEMATIC NO: 23613161 

I Y: ;, . I - /'·~·1·--~U<~ AWMIP'/ -· !.=llf:-.~r~· !:., ~ # 44' ,. I ~~-~ ~ 11 13 14 15 II 17 II 21 22 23 24 ~~ ~ " ~~ 

{$r ~y 11 /if;; Jf/~~tf#ffliJI/flllf~~i/ifli<!Jj~~ 
T1 2346226-1 0. Schott 16 10 3. 2 lA . 002 

T2 234 6226-1 0. Schott 16 10 3. 2 lA . 002 

I 

I 

I 

l 
I 
I 

I 
I 
I 

I 
I 
I 
I 

I 

I 
r----

I - : 
I 

I 

I 

18 29 • 31 
TYPE OF CAS£ 

A. HER. SEAL FAILURE RATI! SOURCES !POll COLUMR nl) 
CALCULATED IITBF BRS TOTAL FAILURE MTE . 004 '1,;1000 HRS 

B. VAC. DIP. 
A. ATM 605)8. 

C. EMCAP. 
D. OPE!f c. D. 

-
lllQJ~., ... 

BS-3ZlA 
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ATM 957 

PARTS APPLICATION ANALYSIS Page 18 of 44 

(SEMICONDUCTORS) 

PROJECT: ALSEPARRAY E DATE: 6-1-71 
ASSEMBLY:._......;P:;..;C:::.,U:::.._ ______ _ SUB ASSEMBLY: Transformer-Rectifier Module SCHEMATIC NO: 2368121 ----------------.. IU.X. TEMP •c A VG PWR lll88lPA T10N (low) POWER RATI<! MAXDIUM VOLTAGJ:S DIODir PIV i FOR RI!:WBILITT USJ: CNLY A 

A RATirDAT u Vcao Vca VcJ:O vc• PART ~...~ S I' ... I' F TYPE H ? ~~UIT T C CI<T DESJGNA T10N. u A J c c ... ~ .. 
NCTIOII ~~IAL E (II 0 

A u I A 0 0 A R U JI'C .... ... t R A R A R A I L H I F .. T A A A A .. -~ I u T U TOTAL C A H A 

~~ ~.:' 
A c A c A c IIBHT =I R L.T A L SYM SEMICONOUCTOR, A B u s A c ... c c c APPLI- A H FAILURE c I T T C A • II T B T A T T T T T T T CATIOII • I c I L L T IIATit 110. POLARITT U B T c .... 

~e " u E u " u (DoiiM)~ I II R p T .. L B u I u • u ~ ~ .. ~ A D I A D A D A D A A L u H 
L 0 IIOT 

I 8 A I!! A " A .. L L L 

~~ 
T I ~a:. ('6/1000 HRS) 

R .. 
SPOT 

.. 
" L H L L jAmbm ~ " .. 1000 II • r,. ,TJM 

H T 
n Tc n 

cue) v v v v v v R !IRS) ' ' •• • Tc ' T . ..... 
" " .. .. " lT u 10 . :u :a u .. .. .. I" 

CRI 11 D4 79-0 684 RW 70 175 258( 960 37% 100 29 Line 1. o~o4 . 00041 
I so- 5 lA 
latio ~ I 

CR2 llD479-0684 II\ 70 175 258( 960 37% 100 29 Line i. 0~,04 . 00041 
I so- !!! tA ;; 

258( 960 : CR3 1JD479-0684 70 175 37% 100 29 Line i. 0,04 . 00041 
I so- ! fA 
!~tim i i 

CR4 11D479-0684 70 175 258 960 37% 100 29 Line i. oto4 . 00041 
' Iso- i jA l latio s 

CR5 SIN5417 i 70 200 3300 40 1.5 100 12 Line j. Ot>02 . 00022 

! I so- i lA 
latio = 

= CR6 2368190-1 I 70 200 330 84 3o/o 100 12 Line ! . ooo2 . 00023 
SIN5417 I so- I ~ 

latio a 
CR7 2368190-2 70 .175 Z58 108 4% 100 5 Line i . oroz . 00023 ' llD479-0684 I I so- iii JA 

1 = i 
CR8 2368190-2 1 70 175 258 108 4o/o 100 5 Line l. 0~02 . 00023 

11D479-0684 I so- i ~ 
bHm i i 

CR9 2368190-1 TR~ 70 200 330( 84 3o/o 100 12 Line ; . 0~02 . 00023 
SIN5417 

I so- I lA bt;n, .. 
FAILURE RATit SOUilC& ... Coloal!m U) • .. 

AATM 60SA c 
MO"l"E! It 11 ......-.c1 u.e truaaieat IUid peak ~er doea DOt ueeed. tbe aare limit. TOTAL FAILURE IIATit • 00278 1/1000 IIIIS. 

D D .... 
BS-3ZIA 



Cll m 
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() 

0 
::s 
ll. c 
() ..... 
0 
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(j) 

ATM 957 

PARTS APPLICATION ANALYSIS Page_2.2, of 44 

(SEMICONDUCTORS) 

DATE: 6-1-71 PROJECT: ALSEP ARRAY E 

ASSEMBLY: PGU 
--~~---------------

SUB ASSEMBLY: T rans!ormer /Rectifier Module SCHEMATIC N0:~23"-l6..,.a..,.1 ... 2._1 ----

.. MAll'. TI!:IIP 'C AVG PWR DIIIIIPATION (lnw) POWER RATIO IIAXDWII YOLTAGI!:S DIODIIPfV l 1"011 RI!:UABtLtTT Ulllll'NLY 
A 

A UT~DAT YcJIO Yea YcEO Yea PART ~"71 S r '" r r TYPI!: II p ~ ~~ 
T C 

CKT DmGIUTION, v A J c c II'C "'n SPIICIAL :: (1.( 0 A IJ I A 0 0 
A R V T A ..... . R A R A R A I L II I r .. A A A A ..10 01' INVIROM1 1000 1 V T U TOTAL 
C A N i;e " c A c A c L.T A L SYiol S8MlCOlCOOCTOft, " 8 IJ s " c .. c c c j1.:< APPLI· 11810T HUll R A N FAILURE' 

c I T T C A I: .. T 8 T A 
T T T T T T CATIOH - I c I L L T IIATI!: 

110. POU.RJTY U Jr T c T "''" ~e • IJ 1!: IJ • u R p T 1!: L B U I V B IJ ~ (Dtflnel I I " "t~ u II A D I I " A It D A D " D " " 1.. :::. (1/1000 111111) 
L 0 BOT s " " " '" L L L T I R T SPO'I' 

a • L N L L 
"""'~ ~ .. ~ lr" 1000 ., 

• TJI 
N N T 

•• Tc u 
cuo) y y v y v y IIUI ,TJ • Tc ' T > TA tt ~~~ ta 

R . • ' R I .. .. .. .. .. " 1 .. H .. Ia n 

CRH 70 zoo 3300 40 !.50 100 -1Z Line I I 
. 00022 

SIN5417 ~RW lso- i 'A .. l lat"ln 
t::Rl I \ 70 zoo 3300 40 1.5~ 100 -12 1\ . ooozz : 

2368190-1 V\ SIN5417 

CR1 70 zoo 330C 84 3% 100 +12 I . OOOZ3 
2368190-l .. 

!! 
~ SIN5417 ! 

i I 
CRJ 70 200 ~300 108 4% 100 s .00023 

2368190-2 
t< l!D479-0684 .. 

CRl 70 200 3300 l 08 4% 100 5 I . OOOZ3 .. 
2368190-2 l 5 (\ 
llD479-0684 ! 

CRI: l ! I 
70 zoo 3300 84 3% 100 12 . 00023 2368190-1 i 

SIN5417 ! 'A 

CRli l I 

2368190-l i 70 zoo 3300 40 1.~ 100 12 . OOOZ2 
SIN5417 ' ~ 

CRI I 70 200 3300 • 5 <1% 100 1Z ~ . OOOZ1 SIN 5417 
~ '~ I i 

CRH Line I 
I 

!TRW 
70 zoo 3300 . 5 <1% 100 lZ l'\. . 00021 

SIN 5417 Iso- I lation 
D FAILURE RATI!" 9CIUIIC:a ... ~ Ql j:., ltlo-e4tloo.....,. _____ ..,. __ thoatollmlt.,. A AIM 6Q5 c TOTAL FAILURIIIAU . oozoo 1/lOOGIIRS. ·- D 

----·--BS-3ZIA 
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fl) 

PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

PROJECT: ALSEP ARRAY E 

ASSEMBLY:. __ ..::.P..,;;C;..;;U;._. _____ _ SUB ASSEMBLY: Transformer/Rectifier 

.. IIAX. TEIIP 'C A VG PWll DISSIPA TIOM (mw) l>OWERRATIO MAXIMUM VOL TAGRS lliODII PIV 
A 

A RA'J'BDAT Vceo vea Veao Ves TYPB N ? {: 
en DniG!<ATION, u A J c e B'C .... 

A R U <" .. ~ R A R A R A ,. .. T A A A A A 
SYII SEIIICOIIDUCTOR, A B e A II u 8 A c .. c c c ~e << A c A c A c 

c I T T C A a If T B T A 
~ .. T T T T T T 

NO. POLARITY U II T c T 
<5 ~e a u £ u If u II L B I 

I ~ A D I A u u 8 D D A D A D A N 
L 0 ROT 

I 8 A f! A II A .. L L L T SPOT • Jr L II L L ~mb-?' ~ .T/' II T 
• TA JO Tc u 

CIM) v v v v v v . I ' R • Tc ' T • ,TA lJ " .. .. .. " , .. .. 
. R19 70 200 ~300 . 5 < 1% 100 5 

SIN 5417 frRi\ 

r=R2c i' '" 70 200 13300 . 5 <1o/o 100 -12 

~R21 70 200 ~300 . 5 < lo/o 100 12 

.... , 'if 
~R2 70 zoo 3300 . 5 <1% 100 5 

SIN5417 RW 

.. 
PAILURI< RATE S0URCB Ci!H Co-• U) j:., Jtlo_,.edtbolnNI-udpnl<pow<!<-""'"""eeclthe..,•llmU.l" A AIM 6Q5A c 

B D 

..... 
BS-3ZlA 

ATM 957 

Page __ !£ of 44 

DATE: 6-1-71 

SCHEMATIC N0:_....23.._.6..,aL<1 2...,1 ___ _ 

i FOR RUIABILITY UH CNL Y 

PART ~7{ S 
FM F r 

~UIT T C 
NCTJDN SPECIAL i ('1/ 0 A U I A 0 0 

I L N I .. ~--110001 u T U TOTAL 
APPLI· II£NT 11111)1 R L.T A L A N FAILURE 
CATION - I c I L L T RAT£ 

R p 
(Doflne) I I Jr "t,~· A L 

I ':: T I ~ 
('1/1000 HRB) 

1000 E II = ,. R IIIII) .. 11 :n , .. .. 1 .. " 
Line I :A . 00021 
I so- I 

1atinn I [\ 

"I' I I . 00021 

i I 

I I . 00021 

,, I h~ 
Line i lA . 00021 
I so- I I 
1ation !5 I 

I 
i I 
= I 
! I 

i I 
I 
I 

I I 

I I 
I 

I I 
I 

1 l 
= I 

I I 

I 
'JO!'AL FAJLDU RATII 

. 00084 '1/ltiOO JIRS. 

------



A1 M q~)·~· 

PARTS APPLICATION ANALYSIS Page 21 of~ 

(INDUCTORS & TRANSFORMERS) 

PROJECT: ALSEP ARRAY E DATE: 6-1-71 

ASSEMBLY_: _ __.;:P:...c;...u;;;.._ ______ _ SUB ASSEMBLY: Transformer/Rectifier Module SCHEMATIC NO: 2368!21 
..... 
;;! II p. 

;! 7
----, 

~ 
n .... 
0 
'1 

"' 
~ 

1-j 
'1 
I» 
;;! 

"' ..., 
0 
'1 s 
ro 
'1 

~ 

~ 
§... ~" ~ ... 
~~~ !>..,/:~ ~ v 
(;'~~ t:~~~ t: , ... .,'i' .»&-<:.§' ,f 

I""'~ ¥ ~l' -
8 

T1 2346228-1 0. Schott 

0. Schott ~tl I l~hl I l=b ~tz 

18 122, 2ft, 30 

18 1 22., 2a, 3o T2 2346228-1 

. 002 

. 002 

I 
+ 
I 

1---t------~---+ 1111111111111 I I llll!l 

28 
TYPE OF CASE 

A. H&R. SEAL 
B. VAC. DotP. 
C. ENCAP. 
0. OPEN 

,)~·o- ., ... 

BxA 321A 

29 • 
CALCULATED IITBF HRS 

FAILURE RATE 90URCES (FOil COLIIIIIC til) 

A. ATM 605 A B. ________ _ 

C. D-----------

I 
~ 
I 
! 
I 
I 

T 
.1 
I 
I 
T 

I 

L 
I 
+ 
I 
t 
I 
t 
I 

T 
I 
t 
I 
t 

I 
t 
I 

31 

TOTAL FAILURE RATE • 
994 

\,1000 HRS 

---------
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ATM 957 

PARTS APPLICATION ANALYSIS Page~of~ 

RESISTORS 

PROJECT: AlSEP ARRAY E DATE : 6 -1 -71 
ASSEMBLY: PCU SUB ASSEMBLY: Shunt Regulator SCHEMATIC NO: 2368171 

1 (z -- --~--s 
~ 

§-.11: ~ 8 ! 
Ci ~ lf'l:~- ~ lq ~~~~1 l 

~~I' ~ 
(; 

J:~ i: 

lj~! 
(j~ 'I 

~ 

13 I8 

RI RNR55E280IFR/ Mepco 2. 81 1 0. 1 .oooc <1% 75 Volta!!e Divider 
I 

. 1681 A 
I 
I • 001 . 000168 

RZ RNR55El501FR/~ 'I' I. 51 0. 1 . 001 I% 'I\ 
IBi"'A for ~-ru:.r_ 

Jf-'1' ~ II' 
R6 RNR55EIOOIFR/ IK o. 1 .000( 1 < 1~ Free Como. 

R7 RNR55EI501FR/ I. 51 0. 1 .000{ 1 < 1 ~ Lead Q1 

Rl4 RNR55E4531FR/ 4.53 o. 1 .ooo <1% Voltage Divider 

R15 RNR55EIOOIFR/ IK 0. 1 .000( ~ < 1~ Freq. Coi!l~· 

R27 RNR55E4991FR/~ 4.99 0. 1 .000( ~ <~~ Load Q2 

t 
I 

-t 
i 

I I i 
R29 RNR55EI0002FR S IOK o. 1 .000( ~ <1., I 

I 

l I ~ 

R31 IRNR55E4990FR~-r-l499T ni~T.ooO~< 1%1 I 
I 

IRi"'S Q7 I 
I I 
I _l 

R32 I RNR55E4990FR/~ ! 1499 I i II.o l.oooq5<I~ 
R38 I RNR55El0003FRAS I II 00 I I I o. 1 l.ooo( 5 < 1" 

R39 RNR55E10002FR; S IOK o. 1 .000( 15 < 1 ~ 

R3 RNR55EI001FR/~ lK In 1 004 lo/o 

RI6 RNR55E30 llFR/ -...I 3. 01 ..\; o. 1 • 001 lo/o 

R33 RNR55E30 llFR/ Mepco 3.01 I o. 1 .001 1%1 

19 10 

FAILURE RATBIIDURCBS (FOR COLUMN fl.) 

A ATM 605A B I 
c D 

" 
BS-3ZlA 

I l 
--

,!J 
75 

IT o-d Q'l 

Free Comp. 

IBho Qq 

Bias Q2 

Limits Current 

Limits Current 

: i 
' I -

___-.,jLI~ 
I 

.!681 A 

CALCULATI!D MTBI 
_____ HRS 

I 

l I 
I 

l I 

I 
I 
i 1 I i 
lj I 

:t- ~ 
I 
I. 001 . 0001b8 
I 

! 
I 

__l 
21 

TOTAL FAILURE RATB • 002688%/1000 HRS 

'~ 
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'1 
fl> 

PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

PROJECT: ALSEP ARRAY E 

ASSEMBLY:. __ ..o....l.L------- SUB ASSEMBLY: Shunt Regulator 

.. MAX. TIDIP "C AVG PWR llllllllPATIOII •l POWSRRATJO MAXIIIUM VOLTAGIIS DIODE PfV 
A 

RATI'DAT Vcao Yea vei'O Yea TYPI' N A p ~ 
eltT DI'SIGIIATION, u A A J e c .... 21"C ... .. ~ R A R A R A r .. c R U T A A A A A 
SYII SI'IJIICOJIOOCTOR, A B T A II u 8 A c .. c c c ~Q ~.:' 

A c A c A c 

c I U T C A I' • T B T A T ·~ 
T T T T T T 

1'10. POLAIIITJ c u., If u I' u I' t1 T B A I' T L B U I t1 8 t1 A ·~ D A D A D A t1 ~ L 
D I I 8 A I' A I A L 

R 0 JIOT I' L N L ".':!.) 
L L 

SPOT I' L ~ 
,TJlf 

II T I' 
• TA "Tc u 

y y y v y 
I . a R 1 Tc ' T I ITA .. .. .. .. II .. II 

p1 S2N2222A ~I 70 175 800 000 < 1% 

4.9 

Q2 SM2N2907A ~ 70 200 800 002 <1% 12 ;rl 
~ 

Q7 2368192-1 RCA 70 200 S5 16 19% 
"'att watt 12 

Q8 SM2N2907A ~ 70 200 800 62 9% 

¥av 12 

Q9 S2N2222A TI 70 175 800 001 <1% 

12 

VR1 23462';15-2 ~f 70 175 ~ 30 I% 
~att 7. 1 

. 
FAlLURI' RAft SOUilCI' ... Co-aU) 1.:n: Ilia ,.._ed tllo tnnaleal 111111 peak poorer doee DOt ...,eed the oafe limit., . A ATM 605 c 

B D -BS-3ZlA 

ATM 957 

Page~ of 44 

DATE: 6-1-71 

SCHEMATIC N0:_23.;..6...;.8_17_r ___ _ 

i FOR RI:LIABILITV USB CHLY I 
FM r r 

TOTAL I 
CIRCUIT 

~ri]: 
T e 

FUNCTION AU I A 0 0 
I L N I .. - 1008 u T U 

APPLI· IUIIT BRI)I R L.T A L A K FAILURI' 
CATION 

(Dofloe) : ~ 
I L L T RATII 

R p 

WI A L :::. ('1/10110 Hill 1=: T I 1000 
5 ~ If I v R 

BRI) 
I• 11 !a ss .. .. ... " ' 

I : . 00510 ,A 
Amp. I I 

Amp. 
I J . 00195 

I 

i!l I . 00720 .. 
Reg. i ! 

I I . 01340 I 
Amp. I 

I I . 00510 

i I 
Amp. 

~'~ 

I lA . 00335 
I 

Re;_ I 

I I 
I 

I l 
I I 

I 

i I 

I I 
I 

i I 
TOTAL FAILURI' RAft . 03610 1/10110 HRS. 
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PARTS APPLICATION ANALYSIS 

CAPACITORS 

PROJECT: ALSEP ARRAY E 

ASSEMBLY: __ ...;P::...C=u ____ _ SUBASSEMBLY: Shunt Regulator 

I 2 

~·~0· ~ ·e flY" .. ~~~ I 1:. l i!~ '# 1l~ ~" 11 §/I I/'~ !l'~~ 1/'tl / Jlt /• ,pl' llt.fl' l/' ~~ .. c;.,l 
~ 7 ~ I 4' A·t~/ .. o 0 .eo 

"4"1; .. 
Cl CSR13G564KM/R Kemet • 0 10 50 . 51 3% 75 FreQ. Comp. 

C2 CKR13BXI04KM S Aerovox 01 10 !00 0 10% 75 Frea. Como. 

C5 CKR13BX104KM S Aerovox 01 10 l 00 4 ]4o/u 75 Freq. Comp. 

20 21 

FAILURII RATE SOURCI!S (FOR COLUIIH 114) 
CAU:ULATIID IITBF 

l_-
A ATM 605As 

c D 

--·-- -

BS-3ZlA 

ATM 957 

Page~of 44 

DATE: 6-1-71 

SCHEMATIC NO: 2368171 

)" ~ ~" JJ" l' 'l. I I~ ~ ~ i!' 1f. ,,,., 1/ ([_!} '1;:.~1 
§< '"'.. ~ (,..,. :f..# ~, .... .~ ~ "4"' :ii~ 
I 4. c,'.. 4; ~ 

/_ 

. 006: A 
I . 01 . 00006 I 

I I 

i . 0051 A 1· 001 . 000005 

. 005: A I . 000005 I _Qj)~ 

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 .. 
0 

I 

~ I 

~ I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 
I 
I 

22 

RR8 roTAL FAILUIIII RATII 
. 00007 

~ 1000 HRS 



~ .... 
"' () 

'"d 
Ill 
'"I .... 
(I) 

PROJECT: ALSEP ARRAY E 

ASSEMBLY: --------- --- PCll 

.. 
A 

TKM::~UIU N 
u CIRCUIT TYPE DCSIGNA TION 

(CEC, MIL Oft IIFil) F 
SYMBOL A - c 
NUMBER T 

CONSTRUCT!Oit u 
R MAX IIDI 

• 
I : s R 4 5 

RTZ 2335661-2 Fenwal 

15 
FAILURE RAT!t SOURCZS (FOR COLIJM!f 11) 

A. II. 

c. D. NU Sid 217 CIIHt llliiV 
L. .......... 

BS-321A 

PARTS APPLICATION ANALYSIS 

(MISC. PARTS) 

SUB ASSEMBLY: Shunt Regulator 

BLECTRICAL 
STRUB ILUOR 

P£RCIIIIT CIIARACTBIWITICB 

OUT!' .... 
CYCLE APPLIC4 TIOit 

RATIID usa 

• ' I • 
Senses regulator 

5 
mw 100 Temperature 

J' CALCULATED lft'IIF-HOURS 

BA111C I s 
MLUREI 0 
1\ATII I u 

I a 
('L'JOOOI C 

IIOURIJ)t I! 

~"C:= 
10 Ill 

I 
I 
I 

O< I D 
I 
I 

l 
I 
I 
I 

: 
I 

I 
I 
I 

I 
I 
I 
I 

: 
I 
I 
I 

I 
I 

I 
I 
I 
I 

17 

Al'IV1-: 1 ' 1 

Page~of~ 

DATE: 6-1-71 

SCHEMATIC NO: 2368171 -
FOR RBUABILITl' USE ONLY 

I FAlL-
PART I URE TOTAL 

SPIICIAL , FAILURE 
~liT IRATE RATE 

(D!IPDIB) 1
MULTI 

:PLliiR 

(l/1000 HOURS) 

11 'u 14 

I 
I 
I 
I 

• 01 . 0003 

I 

TOTAL FAIWtUI RATE' ()X)~- IIOIIRll 

-

I 

- - ---------



~ 
"' 0 

"0 
I» 
>; ... 
"' 

PARTS APPLICATION ANALYSIS 

(MISC. PARTS) 

PROJECT: ALSEP ARRAY E 
ASSEMBLY~-----P-'c....;u _______ _ SUB ASSEMBLY: APM 

----~----------
.. 
A 

TBII::~R! N BLI!CTRICAL 
BASIC I S u BTIIB88 MAJOR 

CIRCUIT TYPE O£SIGNA'MON PBRCBMT CIIARACTBIWITJCS .ULURBI o 
(CEC, IIJL OR IIFR) F 

RATE I U 
SYMllOL A OOT1' .... I R ...s c 

(V!OOOI C 
NUMBI!II T CYCL& APPLICATION IIOURS)I B 

CONimlUCTION u 
at I (811_1 R IIAX IIlii RATBD UIJII 

I __ :c 1 t15) 

l 2 3 R 4 I • ' D • 10 lu 

Sl 2345265-2 TI 80" 60"F 5 Ext- < l('""'r· External power dump at . 02: A 
:r:lixon amp nt HO' F and internal dump at I 

Dum 60"F I 

I 
I ··-

RTl l33566!-2 Fenwa1 5mw 100 Temperature Sensing . 03 : A 
I 
I 
I 
I 

·-
I 
I 
I 

I 

i 

I 

15 
M{.t~~FI~Ell.~ COW1111111) J' J' A. CALCULATED lliTBF-HOUIIII 

c. D. Jo!U Sid 117 Cllut lDI1V 

,.. ........ 
BS-3ZlA 

ATM 95i 

Page_2_6_of ___ti: 

DATE: 6-1-71 
SCHEMATIC NO: 2368171 

r<lR RBLIABIU1T USE ONL 1' 

I Fo\IL-
PART I UR£ TOTAL 

SPIICIAL I Fo\ILUIIE 
BlfVJRONMENT IRATB RATI 

(DitVIIIE) I LTI 
~L!BR 

( .. /1000 HOUIIS) 

11 lu 14 

:. 01 . 0002 
I 
I 

I 
I 
I 
I 
I. 01 . 0003 
I 
I 
I 
I 

I 
I 
I 
I 

! 

! 

I 
I 
I 

I 
I 
I 
I 

. 0005 
TOTAL FAJLUIUI \!!ATE __ 'VJOOO HOIIIIS 
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ATM 957 
PARTS APPLICATION ANALYSIS Page ...:2__ of~ 

CAPACITORS 

PROJECT: ALSEP ARRAY E DATE: 6-l-71 

ASSEMBLY: PCU SUBASSEMBLY:. ____ ...::A..:..:P:...:M~------- SCHEMATIC NO: 2368171 

-- 2 
1 

" &)"'g 
if~~ 
"-t;-~ 

{<I~~ 
~:o:~ R 
'/.<~-~§' 
~;!""~ 
~, 

C3 ICKR13BX104KMTsAeroY_oxl 0.1 lro%1 so-hs.s: 

i Kemet I I I I 1 C4 I CSRl36XlO?.KM/S Sprague 1. 0 10o/o 50 51 

33% 75 

5% "' 

12 

I'll 
~~~"" 

"1.0. ... 

Frea. Comp. 

Filter 

5 

I ~ I 
.04011\N 1_oo1l I I .oooo4 

I 
. 006t A 

I 
1· 001 .0000006 

'. u l.l.VpJ I "O I I 1 rHff . 006: A ~- CSR136JQ2.KM/S ]:< Ilter • uuv1 •• 1• vu• • v~~v~v :. DOl .000006 

C7 

C8 

20 

CKR1ZBX I 03KMAS Aerovox 

I Kemet 
CSR13G56ZKR/S Sprague 

0.01 

5. 6 

L 
FAILUIIII RAT£ 

A AT M 6 0 SA 8K1URCES (FOR COLUMN fl4) 

c 8 
D 

BS-3ZlA 

Filter 

Freq, Cornp. 

I 

! 
I 

I 

' I 
i 
I I I 

21 

CALCULATBD MTBF ________ __ 

. oos:A :. 001 .000005 --,-
.0401A 

-
:. 001 . 00004 

I 
! 
I 

I 

~-
I 
I 

! 
I 

I 

I 

! 
I 

I 
I 

! 
I r 

RR8 TOTAL FAILURE RAT£ • Q0008 5 ~ '1000 HRS 
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PARTS APPLICATION ANALYSIS 

RESISTORS 

ATM 957 

Page~of~ 

PROJECT: ALSEP ARRAY E DATE: 6-1-71 

ASSEMBLY: PCU SUB ASSEMBLY· APM SCHEMATIC NO: 2368171 

1 (2 s ;i•~s ~~~ ~~~~/' ~,,. ~ ~"" ~~• / ~ ~ k., /__.l,q o·, ~ ~ ~ I / I~ ~"'/ /#,~ l/ 

ftl ~~~~1"' $'' ~~ ;tA~ ~t ~~~~~~~4:1f ~{~~ft.: ~~$/ 1,~~lJJ:'"h ~~~:~ ~~1~ ~~~~~"~fJ 
ld ~ ~ ~~ ~ I ~ ~/!"'I I ~ ',.~$ ~~ ~ I! 
q(f ~ 0 0: ~ I I ~ ~ 

0 I 

R5 RNR55ElOOIFRh Me co lK 1 01 000 5<l"i 75 LoadQ4 .I67:A 
1

.001 .0001(,7 

R8 RNR55E9092FR/: 90.91 \. t .000 5 < !"l !' Voltage Divider I67: 
1 

'I' . OOOI67 
1 

R9 RNR55E2001FR/: 2K I . OOI I% I)AlPtPn • I67: : . OOOI67 
. - I ' RIO RNR55El502FR/ ISK J .OOOC5 < !"t Bias . I671 1 • OOOI67 

:TJ 1 I I 
Rll RNRSSEISOJFR/ \V 1.5., J. .001 I% Load 03 . 167 1 1 . 000167 

Rl2 RNR55El002FR/ Mepcc !OK 0.1 .000(5 <1~ VoitaPe Divider .167: j : I . 000167 

RI3 RWR8054990FM/ Dale 499 2.0 .. OOR. <I~ I dQ
4 

.06I 1 ! : .000061 
- ~ lc 

_ I , I 
R17 R WR8054990FM/ Dale 499 2. 0 • 00 < l "r Bias Q6 . 06I1 I l;j I . 00006I 

•a; I, lil I 
RI8 RNR55EI002FR/f Mepco IOK O.I .OOO<f'i<l; BiasQ4 .I671' ~ 1 .OOOI67 

)~ I I . _ I / 10 I l 
R2I RNRSSEI002FR/f IOK l .000 5<I'·: Voltage Divider .I67 1 ~ 1 ' .OOOI67 

R22 RNR55EI002FR/ IOK .OOOCS<l"i j V It"" D' 'd .I67: = : .OOOI67 
r---~~------------~--~r----t---1--r-r-+-+---~---+--~r-~~wo~a~e~~lVZlUlle~r~---4----~,~~r---------~-+~---+--~-------

RZJ RNR55EI002FR/ i IOK .OOOC5<I"i . ~· .I67 1 ~ 1

1 
! .OOOI67 

B1as u3 I ' "' ' 
.~ I I 

R4 RNR55E3011FR;o 3. OI • 000 5< I Limit Current • I67 1 1 • OOOI67 

R20 RNR55E2322FR/~ 3.2K .OOOC5 < l~ Bias Q6 • I67: ; . 000167 

<- I I 
R24 RNR55El000FR~ 100 .'015 I5o/o I Bias QS .I671 t • OOOI67 

/R25 RNR55E3011FR/~ 3. Olli .000 5 <I'll Limits Current . 167: : • 000167 
i I I 

RU. R.t'IR55El002FRI !OK • 002 2% >J/ Time Constant • I67J I • 000167 

R30 RNR55EI002FR/1 M~co lOK I 0.1 .OOOC4<I'!i 75 Limits Current .I67
1

A :.001 .OOOI67 
19 ~~ Power dissipation for 2 x 10-6 seconds at 21 

FAILURE RATE SOIIRCI!:S (FOR COLUliN fl4) power turn on. 
A ATM 605 A B CALCULATtro iiTIIF DRS TOTALFAILURIIRATII' 0027~f,/1000BRS 

c »---------------

BS-32.1A 



PARTS APPLICATION ANALYSIS 

RESISTORS 

PROJECT:ALSEPARRAY E 

ASSEMBLY..:.....g_cu SUB ASSEMBLY: APM 
!XI 
(D 

I z 
"' ... 
"' .... ~~~ ~"' "' .. , "' 0 
'1 Jtl ~~::~ R &R R 
"' !~~" di~! c&-f/ 

It 1 " A ~ 

NR55E1003FR S Time Constant 

R42 RNR55E2003FR S Bt."a-<!1 Resistor 

R43 Pull Up 

19 zo 

FAILIJIIlt RATII SOURCES (FOR COLUMN flf) 

A ATM 605 A B CALCULATED MTBF ____________ _ 
c ______ _ 

D 

BS-3ZlA 

ATM-957 

Page.1.2_ of~ 

DATE: 6-I-71 

SCHEMATIC NO: 2368171 

J167: A 1• 001 . 000167 

. 1~7: A 1• 001 . 000167 

. 167: A :. 001 . 000167 

. 167: A 
I 

I• 001 000167 
I I 

I i 
I I 

I I 

I ! 

ti 
I 
I 
I 

I 

_!_~ I 

I M I .. I ~ .. 
I o I 

~~ I 

I o: I 
I g I 
I I 
I I 
I I 

I I 
I I 
I I 

I I 
I I 

I I 
I 

I "'" I 

21 

HRS I TOTAL FAILURil RATI!• 000668 ,/1000 HRS 
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ATM 9S'i 

PARTS APPLICATION ANALYSIS Page2 of 44 

(SEMICONDUCTORS) 

PROJECT: ALSEP ARRAY E DATE: 6-1-71 
ASSEMBLY: PCU 

----~~--------------
SUB ASSEMBLY:. __ ..t.Al:JP:.!M~------- SCHEMATIC NO:-'z.::;:3:.:::6~81!..!7...!;1 ___ _ 

.. MAX. TEMP "C A VG PWR DIIISIPA TION w) I'()WERRATJO NAX!IoiUN VOLTAGES DIODE P1V i FOR IU':UABIUTT Ul!l! C1ft.Y 
A 

A RATI!DAY VcBO Yea vci!O Vcs 
PART ~'?! S 

r ., F F T'!Pir II .fJ ~ CIRCUlT T C 
CI<T MSIGNATION, u A J c c H'"C .... ruNC- SPZCL\L i (1/ 0 AU I A 0 0 

F II A R U T A A A A A •" _,!; R A R A R A ... DVI-ll-1 U 
1 L N I T U TOTAL 

SYW SI!NJCONDOCTOR, A B C A N u 8 A C II c c c ~~ ... A c A c A c APPU· JII!KT 11111)1 R L.T A L A N FAILURE 
c I T T C A B II T B T A T i:'" T T T T T T CATION 

~~-~, :~ 
I L L T Ro\TII 

NO. I'OLAIUTY U I! T c ... B u u II u T E L B u I u 8 u ~ 
UQ £ R p 

~ A D I " .. ~ D A D A D A A lo u N I A I! A I! A ~ 
($/1000 Bltll) 

\o 0 BOT s L L L T I R T 
SPO'I' 

ll Jr L N L lo ~ ~ 1000 • ,TJN 
II T 

n iu f I! • . . s R 'Tt. • Tc ., T ITA lt Tc II 
v v v v v v R HR8) 

I .. .. .. .. .. " .. .. " .. .. '" 
\.23 SZ.N2.22.Z.A rr 70 175 800 .000 2 < "o 5 Amp. I :A . 00510 

I 
l 

b4 S2NZ.2Z2A err 70 175 800 .000 2 < o/o 16 Amp. I' . 00510 i 
I 

bs -
~ 70 200 800 12.6 7'"o 16 Amp. I I . 01320 

S2.N2907A [_!_. ,. 
l fRay ! 

p6 2.368192.-1 !RCA 70 200 f5 21 24"' 16 !i I 
Dun1p ! I l . 007 30 

~·att wat s I 
Dick Vo1tag 

!!l I \ 
-son I l ! 

VRZ. I SIN? 51A Mot. 70 175 400 -Jl007 < 1 o:"o 5. 1 Ref. I 'i . 00290 

Die!< t Voltag 
E : ! 

VR3 SIN751A son 70 175 400 < 1 • 5. 1 Ref. I Krof. ro7 I ' • 002.90 

Dick 

.Lo3 

Vo1tag i I 
son < ]0 Ref. i I • 00290 VR•1 SIN751A 70 175 400 5. l lillol. .. 
p~~ Voltag. i I 

70 175 400 ooo• <1o/ 5. Ref. iE 
I I . 00290 VR5 SIN751A = : I Mot. I 

CRll 

Dick Vo1tag = l-JJ .. 
~ 70 150 600 0012.6<1"' 225 9. 1 !':i SIN645 . I I Prot . I lA .0012.5 

i .. FAIWRJ! RAU IIDilKCII llloo eco... U) 1:.: II Ia .....,eel tho traDe,... ud poak power doe• aot .,.,eecl the oafe limit.,., .. ATM 605 c TOTAL PAIJ.UU RAT!l • 04 3 6 5 '1/1000 HAS. 

B I> 

-BS-321A 
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ATM-957 

PARTS APPLICATION ANALYSIS Page_ll, 

(SEMICONDUCTORS) 

PROJECT: ALSEP ARRAY E DATE: 6-1-71 
ASSEMBLY:_...:P...:c::..:u;._ _______ _ SUB ASSEMBLY: ___ A:..:.;...PM _______ _ SCHEMATIC NO: 2368171 -------

M MAX. TEMP "C A YG PWR DIBIIIPA 11011 (mw) POWER RATIO 
A 

MAXDIUM VOLTAGE'S DIODE PIV ii FOR RI'LIABlLJTT US& l"'NLY 
A RATI:DAT Vcao vc8 Vcao VcB 

PART "'J"! S 
p M r r TYPI II ? " ~ 

T C .. 
AU I A CJ<T DI!SIGIIA TIOII. u A J c c II"C ... ~ 

~!:CS/ 1 ~ 0 0 A R U T A •" ... t R A R A R A I L II I r M 
C A 

A A A A h A c A c A c ... 
MBIOT 1:::1 R L.T A L 

T U TOTAL SYM SEMICONDUCTOR, A B " u 8 A c .. c c c ~.:' APPLI- A II PAILIJRS c I T T C A ., M T 8 T A T T T T T T T CATION ~ I c I L L T RAn !10- POLARITY U B c .. s • u " u II u R p T II T L 8 u I u 8 u "" (Doflao) I I II ~ 11 N ~ D I I A 
A It A B A ·= D A D A D A A L 

~ 
($/1000 llllll) &OT 8 L L R T 0 B L N L L !Amb.m ~ 

L e::.= T I 1000 SPOT II 
1111 8 TA II .. T 

11 Tc u 
.... , v v v v y y llllll) . . ' R . ,TJ • Tc 'T . ,TA ll .. .. u .. " u .. n i:n u "R .. ,_ 

'" Dick Voltagj) I : son 
Pr6tec . CRZ SIN645 Mot. 70 150 600 • 002 6 < 1 Vo 225 9. 1 lA .00125 

iii I -
~ I 

I I I I 

I i I I i i 

i 
~ = 

-
iii 

iii i 

I I i 

I I 

l . 
JPAILIIRB RATB" IOIIIICB ... Coloao IS) . l . A ATM605A c 

TOTAL PAILURII RAn 
.00125 

$/1000 liltS. MOTB: 1t ill auomed the b'aDiient aDd peak power doea not exceed the safe llmU. 
8 D -BS-321A 
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;:;· 
g 
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~ 

CKT 
SYM 
NO. 

, 

UJ 

U3 

U1A 

U1B I 
~JC 

itJlD 

UZB 

U2C 

UZD 

, 

A 

• 
BxA 679 

PARTS APPLICATION ANALYSIS 

(MICROCIRCUITS) 

PROJECT: ALSEP ARRAy E 

ASSEMBL Y: _ __:P:...:C::..U~-------- SUB ASSEMBLY: __ A_P....;M:;.::._ ______ _ 

M T MAX TEMP"C VOLTAGES INPUTS OUTPUTS SPEED CLOCK 
A WIDTH 

TYPE N y AA A J A J DM A OM FAN %OF FAN L %OF 
DESIGNATION u p CM AU cu E A c E I IN MAX OUT 0 MAX MIN 

F E T B TN TN R X T AN ACTUAL 
A % I DRV % A 
c Ul E c u c AI u AI D% 

~ 

A E D T AT TM A TM T I 
u L N I L I E U L E U N 
R T 0 0 OM oM G E N N 

' 
A . .. " " " " " " 

LM111 NSC Lin- 70 150 73o 7 5o3 5 4o7 10 
ear 
IC 

LM111 NSC Lin- 70 150 6o 2 5o 3 5 4o 7 10 

ear 
Lie: 

5401J TI Nand 70 125 80 5. 3 5 4o 7 10 
Gate 
Open 
Col. 

~~nd 540IJ TI sfte 70 125 80 5o 3 5 4o7 15 
pen 
ol. 

~~nd 5401J TI ~te 70 125 80 5o3 5 4o7 20 
pen 
ol. 

~ind 540lJ TI ate 70 125 80 5o3 5 4o7 20 
pen 
ol. 

~ex 
5404 TI Inv. 70 125 80 50 3 5 4.7 25 

5404 TI 
Hex 

70 125 80 5. 3 5 4o7 25 
nv. 

Hex 
5404 

TI mv. 70 125 80 5. 3 5 4.7 25 

FAiLURE RATE SOURCE {SI:eColumn 19) r NOTE- DERATED VOLTAGE IS DETERMINED BY: r ATM 605 VMAX "VNOM 1 .6 (VRATEO MAX. VNOM) c 
VM!N • VNQM • .BIVNOM 'VRATEO MIN) 

0 

ATM 957 

Page 3 2 of 44 

DATE: 6-1-71 

SCHEMATIC NO: 2368171 

CIRCUIT 
FOR RELIABILITY USE ONLY 

FUNCTION RATE I s FM TC 
OR !%/ I 3 AU oo 

APPLI· I R 
I l ru TOTAL 

1000 L.f AN 
CATION I ~ Rl LT FAILURE 

HAS) A p RATE I T l 
I,,_ E I PER 

E TYPE I"'UXIOHRS) ,-· R 

" " '" ~ " 
, 

B 

tA 0 0036 Com- . 
i! parator 

I I 
I 

Com- I lA 0 0038 
parator I : . 

lA • 0003751 
Flip-Flop I 

I 
I 

ll lA 0 000375 i Flip-Flop I 
I 

Inverter lA 0 000375 

: 
I 

Inverter !A 0 000375 
I 
I 

ncrease I 
vurrent lA 

I 0 00025 
Q_rive ; I 
ncrease : ~ urrent lA .• 00025 

Prive I 

ncrease I 

:A urrent • 00025 
!Drive 

• 00945 
TOTAL FAILURE RATE %/1000 HAS 
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i'i' g 
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c: 
~ 

CKT 
SYM 
NO. 

' 

1vzE 

" 
A 

B 

8J!:A 679 

PARTS APPLICATION ANALYSIS 

(MICROCIRCUITS) 

PROJECT: ALSEP ARRAY E 
ASSEMBLY: _ __::P;_:C:::,.U::;_ _______ _ SUB ASSEMBLY: _....:A'-"P!..=:!M~-------

M 
T MAX TEMP"C VOLTAGES INPUTS OUTPUTS SPEED CLOCK 

A WIDTH 
TYPE N y AA R J A J OM A D M FAN %OF FAN I. %OF 

DESIGNATION u p CM AU cu E A c E I IN MAX OUT 0 MAX MIN 
F E T B TN TN R X T R N ACTUAl 
A % I OAV % A 
c U I E C u c AI u AI D% 

.. 
A E D T TM A T M T AT I 

u L N I L I E U L E U N 
R T 0 0 DM oM G E N N 

' 
R 

" " " .. .. " .. 
Hex. 

5404 TI Inv. 70 125 80 5. 3 45 4.7 25 

FAilURE RATE SOURCE (Sea Coiumn 19 l r NOTE: DERATED VOLTAC.E IS DETERMINED BY: r ATM605A c VMAX'" VNOM + .6!VRATEO MAX· VNQMI 
VMIN "'VNOM · .6 IV NOM. VRATED MIN) 

0 

ATM-957 

Page......22. of 44 

DATE: 6-7-71 

SCHEMATIC NO: --=2"'3"'6-"'8"-17.!..!..1 ___ _ 

CIRCUIT 
FOR RELIABILITY USE ONLY 

FUNCTION RATE I s fM TC 
OR (%/ I ~ AU 00 

I l TU TOTAL APPLI· 1000 I R l.T AN 
CATION I ~ Rl LT FAILURE 

HRS) A P 
I T l RATE 

t=., E I PER 
E TYPE 1"1000 HRSI 

I R 

" .. 1, ~ " " 
:;:Increa~e i 

;cu~rel)~ A . 00025 
:Dr1ve I . I 

I 

I 
I 
I 

I 
I 
I 

I 
I 

: 
I 
I 
I 
I 
I 

l I 
I 

iii I 

: 
I 
I 

I 
I 
I 

TOTAL FAILURE RATE . 00025 
%/1000 HAS 
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ro 
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0 
'1 

"' 

PARTS APPLICATION ANALYSIS 

RESISTORS 

PROJECT: ALSEP ARRAYE 

ASSEMBLY: PCU SUB ASSEMBLY: Ripple Off Logic --

'(' ;· i/j [ ~fi#IJI. I ~ l .. ~ lt y ~~ $:~ ~ ~.. ~~ ~ ~ fi£g ,.. .. ~~ ~ u w; tf'ff;tt lv· '~Y gil c,tTi,S> "'"' ~ Rd-r ~ 
~j' ~ 

(j 

R35 RNRSSEI OOZFR/c Mepco !OK 1% 0. 1 .000( ~ < 1 0 75 Current Limit 

R36 RNR55EI912FR/: Mepco 19.1 I% o. 1 .oooc ~ <I c 
1\ 

Deleted 

R37 RNR55El002FR/ Mepco !OK lo/o 0. I .000( Is <I o ,; G.u.rr_ent Limit 

R40 RNR55E1001FR/ Mepco IK 1% 0. I 0000 ~ < 1 0 75 Deleted 

I 

19 20 

FAILURI!: RATB OOURCIIS (FOR COLUMN flf) 

A ATM 605A B CALCULA TIID MTBF 

c D 

BS-321A 

ATM957 

Page.l!_ of__!!_ 

DATE: 6-1-71 

SCHEMATIC NO: Z368l71 

!A"~ ~- f/)" ~~/ " I~ ~~ ,._,. ~~ 
~!; ..,f ~;~ Jq; .c ~ ~~ , '•i! .:~li <I r, ~ !>. I~/:: ._,~ "4 ..,~ 

~ l OJ~ I~ ~~ 'll ~ 
I 4; ~ ~ 

I 

. 167: A I .QQI . 000167 
I I 

. 000167 i . 1671 A . 001 
I I 

. 1671 A i .001 . 000167 i 

. 167: A 
I 
1. 001 . 000167 

I I 
I I 
I I 

I I 
I I 
I " I 
I I~ ' I I 

I Iii I 
I ~ I ,.., 
I .. I 
I 

.. 
I .. 

I 0 
' .. 

I ., I 
"' I .. I 
g I 

I 
I 
I 

I 
I 
I 

I 
I 
I 
I 

I 

I 
21 

. 00068 
HRS TOTAL FAILURB RATil $/1000 RRS 
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0 
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PROJECT: ALSEP ARRAY E 

ASSEMBLY: PCU 

.. MAX. TEIIP •c 
A 

TYPI< " A 
CICT DESIGIIA TION, u A 

A R 
J c c 

F II U T A 
SYM SEWCOMDUC'J'OR, A " 

C A 
" u s 

NO. POLARITT c I T T C A It 
T K u If T L 
u " t D I 

HOT R T 0 
SPOT .. _J. " I· TA ,T/' 'II • Tc 

CRll SIN54l7 frRWI 70 I 175 

CR21 T 
l 

TITI"' 

~ 
l 

t 
CRS I I 

i 
CR61 ! i I I I 

l 
CR?L 

CR81 ! 
~ 

CR91 SI!'<5417 ~I 
175 

AT:,1 9'i7 

PARTS APPLICATION ANALYSIS Page ~ of 44 

(SEMICONDUCTORS) 

DATE: 6-l-71 
SUB ASSEMBLY: Sensing Module SCHEMATIC NO: 2368151 -------

A VG PWII lli8SIPA TION (mw) POWER RATIO MAXIMUM VOLTAGES DIODE P1V FOR RELlABIUTY USE C'NLY 
RATBDAT p 

~;_.__ A A A A 
A C II C c c 
II c T B T A T 
B A u I u s u 
I • A It A B A 
II I! L N L L 
II T 

•o Tc n ' T • 'TA 

.... ... 
~::l 
·~ 

!Ambm 
cue) 
It 

900 30 

T 
I 

t 

~ 
I 
+ I . I I I I I 

' I 

Hi1 
19:1 I I 1: 

.. 

i! Vcao . R .... 
~~ 

A 
T u., • <= D 

~ v 

" .. 

VcB VcJ!O Vel! CIJICt1IT PART i!IRAT S F II F F T C 
UNCTION SPECIAL - ($/ 0 A U I A 0 0 

A R A R A or ENVJRON..5 000 1 U I L II I T Ul TOTAL 
c A c A c APPLI- IIE!n' E :m.,, R L. T A L A " FAILURB 

~ i ~ i ~ CATION (Dofllle) 5 I ~ R ~ L L T RATB 

AD AD A ~I AL($fPI<R(I/IGOOHRS) 
L L L ~ I(Boci ~ 1000 P1 

v v v v v = lbe 8 HRS) 
11 u n "' •• • tl Ea IU H u :at In 

100 

.if\ 

I 
I 

T 
I 

l 
I 

~ 

Bridge 

rrr 
~ ' ' 1 

l I ~ J;Jt \!1 

100 8 !Bridge 
IRectJ
-ier 

5 l 

lA I 
Iii I 

""V'IT 
§ I 
5 I 

I 
I = = 

I 
I 
l 

!il I 
!5 I 
~ I = 

i 
5 jl 
i I I 
I l I 

IJ': 5 I 
!i I 
.. I 
SA I 
!.!! I 
I I 

. 00021 

I 

~ 

. 00021 

A 

B 

. I'AJI..URB RAn SOIJRCII Cloe Co .... n U) 
ATM b05A c ______ _ 

NOT£: It ia uswned the tranatent alld. pcU: power does I!Ot exce-ed the sale UmU. TOTAL FAILURIIIIATB , OO 18 9 'IVlllOO litiS. 

D 

BS-321A 
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ATM 957 

PARTS APPLICATION ANALYSIS Page 44 36 of __ _ 

(SEMICONDUCTORS) 

DATE: 6-1-71 

SUB ASSEMBLY: Sensing Module 
PROJECT: ALSEP ARRAY E 

ASSEMBLY :. __ _,P:..;C;;;..U"--------- ------------------- SCHEMATIC NO:__..z .... 36...,8,...1""'5,A..1 ___ _ 

.. MAX. TEMP •c AVG PWR Jl1881PA110H (mw) POW£RRATIO MAXIMUM VOLTAGaS DIODE PIV l I'OR R!'LL\BtLITY USB CNLY 
A 

A RATitDAT 0 Vcao Vcs Vczo Vcs 
PART ~'?! S 

FK F r TYPE II !> :UIT ~?. CICT DESIGN.\ 11011. l! A J c c ...G .. 
NCTtOII SPECIAL : (1/ 0 AU I A 

A R U T A 
a•c .. - .. ~ R A R A R A lzN1n_ROR11ooo l u I L II I 'I'Ol'AL F .. A A A A .. T U 

SY1( SEMICONDUCTOR, A B C A II u 8 A c .. c c c i:Q ~.:c " c A c A c APPLI· IUIIT IIIIS)l R L.T ~ L A II FAILURa 
c I T T C A II .. T 8 T A T 

000 T T T T T T CA110H " I c I L L T RATE 
NO. POLARITl' U It T c .. ~ ., lJ II u " u R p T II L B U I u • u ~! (Doflno) ~ I II ~~ A D I A D A D A D A A L 

('WIOOO HRS) I u II I A E A " A iv":t R T L 0 IIOT II • L II L ~b'?' 
L L L ;; l..!: T I 

SPOT .. L ~ 1000 
B II II T S I 

E E 
• TA ,TJ • Tc ' T 'TA 10 Tc n 

euo) v v v v v y 
R 

IIIIS) 
l I ' R . 11 " .. " .. " lu .. - 11 in u .. .. In 

CRl SIN5417 TRW 70 175 900 30 100 8 ~ridge I :A .00021 
ReeL i 

I 

I I 

'f I" 

T T f\. "' I /"\ II' i !I'\ I''\ 
CR! 

1 e I 
I j I 

i 1 l ' i I ' 
CR! l I ' ! 

i I 

I ; I i I J : i ' 

l ! l ! I 
I : ; CRJ I l i 

I 

~ I ' I ! = 
I i ' I = I I CRI i i I ; 

i l ' I ~ ' I I : I = 
cruf I 

I i 
;; I I 

I I l ! I 
I ~ ' I 

I 

l l ' j 

I : l CRJ l ~ ~ 
i ' 

l ! l I 
I l I l I I CRI ~ y l 

~ 
i l ~ 

I 

~ \ ~ _\..J _J,_ ~ i kil \V 
CR! SIN5417 TRW 70 175 900 30 100 8 Bridge j lA . 00021 

J 
I 

Rect. I .. 
FAILURI< RAft IJOURCB llo< C-U) ~~: n 1o ......,""!be tnulenl aod peak,..... doe• ""' =<eel'"" me limit. I" A ATM 605A c 'I'Ol'AL FAILURE RATB 

.00189 
'1/1000 HRS. 

B D 

-BS-3ZlA 
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PARTS APPLICATION ANALYSIS 

CAPACITORS 

PROJECT: ALSEP ARRAY E 

ASSEMBLY: PCU SUBASSEMBLY: Sensing Module 

I 

~/ r;;~· · ~· rw· !:- ,!- q 'I~~'! 'R. hi §'/! ,.~:/' # !! ~"' J' 'J, " ~ .$" fR z~l,£1' l' "l'jj l~~ "~~ ~~ R.sl._}' ~~ii ~~~" ~~~u "~~ l ~1 rf -5-/i}/Ro ~ .e' ~ 

CSR13G I OSKM/S 
Kemet 

Cl Sora!!ue 1.0 10 50 16 32% 75 EMI Filters 
11;-. 1' \ cz 1.0 10 50 16 32% EMI Filters 

\ 
C3 1. 0 10 50 16 32% Filter 

C-! \ 1.0 10 50 16 32% F il.te_r_ 

C5 JJ ~ l.O 10 50 16 32% 'II EMI Filters 

C6 
Kemet 

CSRI3G105KM/S Sprague i.O 10 50 16 32% 75 EMI Filters 
I 
I 1------
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
l 

! I 
I 

I 
I 
I 
I 
I 
I 

20 21 

FAILURE RAT& SOURCES (rot< COLUMN 114) 
CAU:ULATBD IITBF 

I 
A'i.M 605A B 

c D 

BS-321A 

Page _!Z_ of 44 

DATE: 6-1-71 

SCHEMATIC N0:-'2;;.;;3..::.6.;;.;81;..;;.5.;;..1 __ _ 

J."~ fft," j." ~ .. I I~ t' I' 

~,£ ,,t/ 1/ f1t -tl'i 
~ '~'~l ~ ~~ ,... ...~ -l ~~ .. 

1 u""r "...:: 

I I 
.014J A I. 001 . 0000143 

I I 
.OIH A I. 001 . 0000143 

I I 
.0!4j A •. 001 . 0000143 

I I 
. 0141 A I. 001 . 0000143 

I I 
.0071 A 1· 001 . 000007 

007: A :. 001 . 000007 
I I 
I I 

I ~ 
I 

I I 

"' I I 
I 1!3 I 
I @ I 
I I 

I .. I 
0: 

I .. I 

I 
0 

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 

22 

RRS TOTAL FAILURE RAT&. 0000712 J ·1000 HRS 
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PARTS APPLICATION ANALYSIS 

(INDUCTORS &t TRANSFORMERS) 

PROJECT: ALSEP ARRAY E 

ASSEMBLY: PCU 
~--~~--------------

SUB ASSEMBLY: Sensing Module 

Page 3 8 of .34,.,4 __ 

DATE: 6-1-71 
SCHEMATIC NO:. 2368151 

ATM 957 • 

"7# o~ ;, j; ~ ;, ~ ~ ~ '.9tJ? .., ., o· t;'.s.>·"'vc:> t;'.s.> · !;-;/: , ~s A~~ ;~CO!aml~UC'1101fv/·~~~~#'-; ~· (ZT:Z~~p~~TU~~~:c·c~~~ itn7 u~~fjQM/~
119 

;%~~co?1~:y%(,R:~!~c~i~~,: ~~/ 
#~J ~"t:~ o " u~ ~- .,.... ~ I! ~ q(.:!kl!l· ~~"' ~ . ~~ r} ~ ., " ... ~ 1'/'';J "-"'~ 

"•t 1/f / t$1;~ 1/1/ ·j'f/~l/ll~Ja~lil ~J I l I l f:~J!::. 
L1 2346224-1 Schott 16' 4.2 lA . 0002 

L2. 2346224-1 Schott 16' 14.2. I f\ . 0001 

T 1 2346227-1 Schott ~-2 I . 0020 

T2 2346227-l Schott k-2 I . 0020 
~~----4---+---~---~---~4-+-~~~~ 

T 3 2346227-1 Schott !4.2 I . 0020 

i T4 2346227-1 · Schott .2. l l . 0020 

I 
1'5 2346227-' Schott ~-2 ~---t I .0020 

T6 2346227-1 Schott k. 2 l . 0020 : 
- i 

T7 2346227-l Schott ~-2 1 ~ 0020 

~~choU ' !A OOZO 

"--1 t : 
28 29 3D 31 

1 
I 

I 
I 

TYPE OF CASO: 0 ]6 4 
A. HER. SEAL FAit.lllUt IIJ.TE SOUR<::ES (F(I$t COLUMN OK} CALCUI.ATBD HTBF HRS TOTAL FAILUlU RATE . J,/1000 HRS 
~: ~i.:.'P. A. MIL-STD-217./il. ________ _ 

D. OPBll c. D-----------

~- -- -----k---------------------------------.,"~) ~;)- .u. 
BxA 321A 



Cll 
ro 
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0 
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c 
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'1 
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ATM-'!31 

PARTS APPLICATION ANALYSIS Page .22. of 44 

(SEMICONDUCTORS) 

PROJECT: ALSEP Array E DATE: 6-I-71 

ASSEMBLY :.__;P;..;C::..:U::,_ _______ _ SUB ASSEMBLY: sensing Module SCHEMATIC NO:.__::;Z3;:.;;6:.:::8:,;15:.:..1 ___ _ 

H tlAX. TEHP "C AVG PWR DIBSI'PATIOM (mw) POWER RATIO MAXIMUM VOLTAGI:S DIODE PIV i FOR RELIABILITY USB CHLY 

TTPI : A RATED AT U CJ Vcao Vee Vc£0 Veil CIRCUlT PART BtAonJ S P Ill F P T C 

CKT OESIGNATJON, U A A J C C 21-c ~ = ~ R A R A R A jn.INCTJON SPaCIAL : (iil, 0 A1 ~ ~ ~ 0 0 
F N ft IJ T A A A A A :> "' c or ~_!\Qif1- 1000 IJ T IJ TOTAL 

>'YH SEMJCOHOOCTOR, A 11 C A N IJ 8 A C N C C C .. 0 ;1,:' A ~ A C A C APPLl- IIBNT 1111811 R L-T A LA N f'AIWRS 
NO .POLAIUTY C I ~ T C A B U C T B T A T ~= t; ~ U ~ ~ ~ ~ CATION . : I C R ~ L L T U.TZ 

' T B • T L B A '() I u 8 u .. .. 0 (Define) E • ~·-
ll N A D I 1 A B A z A 0: ~ D A D A D A E I A L 71i" P1!:R (!i/IOODRIIS) 
R T L 0 ~ 8 ~ L N L L !Ambn,r ~ L L L ¥ !.!:: ~ ~ 1000 TYPl 

1 t ); : • TA ,TJN c Tc '~ • •TAT to Tc u ~~& .. } u 1• v 
11 

v 11 v n v 1
111 

v 
11 

v"' 11 In ~~--- 211 R ~ • In 

60 ! I 
M~ ! I 

, _ Die son i 1 
VRlSIN751A 175 400 000 lo/o 9.1 i! AI .00335 

Mot 
60 § l 

o· E 
VR2SIN757A lc son 175 400 . 000 l'J'o 9. l ~ A I . 00335 

M 60 5 I 
-·-.ot ! 

1 

. Diclhon = I j 
VR3 SIN757A 175 400 000 lo/o 9.1 S A j . 00335 

i I ; 
~ I 

t-'_ ~ : 
~ I 

-- 5 
!li I 

I : 
' = 5 ·~~~~+-~~-------

! I 

I ~ : 
I 5 I 

I i ! r---t--- : I 

I I 1 
.. FAU.URK RATB SOIIRCB- Co-.oD) 1.. I" 

: A TM605A : --·-· I NOTE: It is """""'edU..tran.;•nt an<1 pea>:powerdoeo oot e>a:eocithe.WellmU., TOTALlrA!WlUI RATI!: · OlOOS !i/1000 KRS. 

-BS-321A 



!XI 
ro 
en ..... 
"' ... 
0 ... 
en 

PARTS APPLICATION ANALYSIS 

RESISTORS 

PROJECT: ALSEP ARRAY E 

ASSEMBLY: PCU SUB ASSEMBLY· Sensing Module 

. (' ;· ~ll t~lJ)~ijfl 11 I 
~ 

bw 1~ • / 
&i/ ~lfl R " 
~~l ~~~y l ~e / 8 ~~~ 'I~~ ~~l $J ~),f." !/~.f 

ll .i 0 ~ ~ 
~ ~ 

(; 

Rl ll WR8051200FR/S Dale 120 1 2W . 020 1% 75 Current Limit 
~~ ' +· t 

R2 RNR55El 002FR/ Menco 49.9 1 o. 1 .000 <l"lo rn?~ont L:.imit 

R3 RNR55E46R4FR S Mepco 6.4 1 0. 1 . 002 2% v ... lh>aP Div/der 

R4 RNR55E46R4FR S Mepco 46.4 l 0. 1 .002 2% . V'n1&"" Divider 

R6 RNR55E49R9FR S Mepco 49.9 1 0. 1 . 020 20"7o i Cnrren{ Limit 

R5 RNR55El002FR/ Mepco !OK 1 0. 1 .000 < 1 o/o r.,~~cn; T ;~it 

RNR55El002FR/S 0. 1 . 023 23"7o r .. ~¥~nt Limit 
: R7 Mepco !OK 1 ; 

RB RNR5 5 }:2002 FR/ p Mepco 20K 1 0. l .001 1% v nl{toaP Divider • 

R9 RNR55E2002FR/~ Mepco 20K 1 0. 1 .001 1% ..Y:Q lt,;·, e DiVider 

RIO RWR81S80R6FR S Dale 178 1 1 . 050 5% Rect. Load ·' 

Rll RNR55El002FR/ Mepco 221 1 0. 1 . 003 3% R o~t T .n~rl ! 

Rl2 RNR55E23Z2FR/ Mepco !OK 1 0. 1 . 004 4% V~]bO'P nivlder 

Rl3 RNR55E49R9FR S lvl.epco 49.9 1 0. 1 . 020 20% r,., ~~on{ Limit 

R14 RNR 55E2322FR/S Mepco 23. 2 1 0. 1 . 020 20% I Vnlta.ae Divider 

R15 RNR55E49R 9FR/S Mepco 49.9 1 0. 1 000" < 1% 75 crn~Ton+ Lim't 

19 20 

FAILURil RATI SOURCES (FOR COLUMN tl') 

A ATM 605A B. CALCULATED IIITBF 

c II 
----- ---- --

BS- 3Z1A 

" 

~re.-
ATM 957 

~ 

Page~o£~ 

DATE: 6-1-71 

SCHEMATIC NO: 2368151 

, .. ~" ~- f.'£ ll' I~ ll l ~ 
lrJ.'fi. It .'.</ tl f.~ j_~ ~ !1. I ~i:;' N~ N ._.~ 

t~l!t I .. ~ ~~~ /1! 'I#~ ""/! 
~I II.; ~ ~ 

I 

. 061 ~ I .001 . 000061 

''~' .167 I i 
I II\ 

. 000167 
I I 

. 1671 
I 
I . 000167 

. 167: 
I 

. 000167 I 

. 254: 
I 

. 000254 I 

' I 
.167 ~ I . 000167 

. 254 
I 

. 000254 .. I 

. 167 '~ I . 000167 
I 

. 167 ~ 
I . QQQJ67 1 

I 

. 061 
.. 
"' .. I I . 000061 I 
0 I 

.167 ., l . 000167 ., I ::> 

. 167 "' I 
. 000167 . ~ I 

. 254 ! I 
. 000254 I 

. 2541 J I 

' \V . 000254 

.167 ~ I 
. 000167 I. 001 

I I 
I I 
I I 
I I 

I I 
I 

21 

. 002641 
HRS TOTAL FAILURE RATB ,/1000 RRS 



!:0 
(I) 

~ 
'< 
"' 

I 

PR OJECT:_A~L::;:;SE=.P~----
ASSEMBLY: PCU 

TYPH D&SIGNA TION 
c:mcun· (CEC. JilL 08 IIJ'R) 
IICFER-

!niCE MAIIUFACTURIIR 
D!!SlG- AND 
NATION COII8TI\UCTIOII 

2 3 

Kl 
BRZODXH1VZ Babcock 

-

D£VIC8 

• 

PARTS APPLICATION ANALYSIS 

(RELAYS) 

SUB ASSEMBLY: Sensing Module 

CONTACT LOAD NIIIIBIIR 
or 

ItA TaD ACTUAL PO Lilli POWIIR 

VOL TAG• CUitJIBliT TYPB T A 
":J: 

A y c or 0 u 
~~To: ~~:: 

0 c c 
L 8 PBAit SllBGE L .T T A T 

A I u T R 0 T 
A L y A A 1: • 

~ v ~A 
D E D L 

v v A A 

• 17 It • 10 I 12 u .. 
Error ~60 

12 I 0 12 0 0 ~ r z 2 ~-.1\Th 

AVftRAGII: FAit.URK RAft SOURCES (FOR COLUIQIIIO. 11) 
Aliii!IEII'I' 

UIIPBRA'roiiE 
A MIL- STD- 2J7A CALCIILATIID 11TBP 

"C B 

c D 

24 II • 
BS-321 A 

ATM-957 

Page .:U. of 44 

DATE: 6-1-71 
SCHEMATI_C_N_O_: -Z-3-68_1_5_1 __ _ 

RlrLAY COIL BF 0 F. 
AA ~ F It 

VOLTAGE s 1 u 
IIATR I L R F " JIAJ: JIDI. OF cu c R. 0 TOTAL OPIIBA JtlrQ'D It .. D p 0 LlFII FAILURE TroiiB JOIICBLLA- • I v p OP:BA RATE PER lll!OU8 ~ jlllsa F L lr HOUR TIOII'S RIIMARU 

~ 
I L R • OR Bl (l/1000 HOURS) 

SKCCim: im " 1 " xl' •• T 18 9 I = 22 

9 8 A .005 

i 

liOIIRS TOTAL PAtLURS IIATB 005 1110110 BRS 

17 



() 

"' 'tj 
IU 
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'1 
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PARTS APPLICATION ANALYSIS 

CAPACITORS 

PROJECT: ALSEP Array E 
ASSEMBLY: __ P_c_u _____ _ SUBASSEMBLY: Output Filter Module 

I 

ATM-957 1' 

Page~o£~_4 __ _ 

DATE: 6-1-71 

SCHEMATIC NO: 2368I83 __;;;;;;,.;;,..:..;;..;;..: __ _ 

y· ;;; :~0· ~~ ~r .. A"~~"~· L" 
~ ~ 'I' o· "' 'l. I ,,e. ,e. ,t 

§., ~oR,~ . ~ 'R R It' "' 'J' <1' 'J~:\ ~J' 4"# lll 7J. ~1, /I 1/ ~~~~~} '4 z.;' / fli 'l''fJjlf?R I" ~:t~o: 
! q; " '" .. ~ ~ ../.# ~ , .... ~ " ~ ~<;: 

I 4. ""' 4.~ . 
I 

l!_(emet/ I I 

lei CSR13GI OSKR /S ~~~m· 0 10 50 I6 I 32"1. 75 IFilt .. ,. I 000 LR60 
I fi'- t 

I 

C2 CSR13GI OSKR/S ' 1.0 50 16 I 32% I < 0001860 --
I6 : 

I 
C3 CSR13GI OSKR/S 1.0 50 32% I . 0001860 

129 : 
--+-- ' C4 1370946X9050A2 94.0 45 64% l I . 0002000 

I i I 

C5 1370946X9050A2 94.0 45 29 I 64% i ' . 0002000 
I I 

C6 CSRI36I OSKR/S i 1.0 50 29 I 58% I . 000529I 

CSRI3F226KR/S _L I : I lc7 22 0 5_0 Z'J. I 'if\01 I OOO'i?91 

\ 
I 

24% 
I 11 . 000168~ C8 CSR13GI05KRIS 1.0 50 12 I i I ! 

CSRI3F226KR/S 
I i I ! t: 

C9 22. 0 35 I2 1 34% I I . 0001860 
r--'---

5 : 
I i 

ClO CSRI3Gl 05KR/S ! LO 50 10% i I j . 0000704 

I I ; II 

CSRl3F226KR IS 
... 

LCJI 22. 0 15 5 I 33% i t ; ... . OOOI860 
I I . o 

C12 CSR13GI05KR/S 
~ 

1.0 50 -121 24% I :5 . 0001683 

CSRl3F336KR/S 
I 

34% -W Cl3 22 35 -IZ1 . OOOI860 

CSR13Gl05KR/S 
I 

Gl4 1.0 50 I6 1 3 2o/o . OOOI860 
--·-1-· 

CSR13G105KRLS 
I 

C15 1.0 50 I6 I 32% .0001860 
I ' CI6 CSRI3 Gl 05KR/S 1.0 so -12, 34% . OOOI860 

CI7 CSRI3FZ26KR/S 22. 0 35 -I2: 34% . 0001860 

I CSR13Gl05KR/S v I 
CIS 1.0 50 5 I !0% \.j 

v ~ . 0000704 

CI9 CSR13F226KR/S 
Kemet; I 

7!; _LA 
·~· 

22. 0 10 15 5 33% Filter . 0001860 
20 21 D 

FAILURE RATE SOURCES (FOR COWIOf t14) CAL£ULATBD llfTBF RR8 '!'Ol'AL FAILURE RATE ' 004 08 l J. 1000 HRS 

I__ 
A AIM liQ5A B 

c D 

-- ---- ~--------- ----- ---- -------------- ------ - ----· - --- ------ --

B5-3ZlA 
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PARTS APPLICATION ANALYSIS 

CAPACITORS 

PROJECT: ALSEP Array E 

ASSEMBLY :___;P;_C;;_U~------ SUBASSEMBLY:Output Filter Module 

I 2 

(; ~·~~i;W" 
,.. 1'1 ~ 4' o· ~ 

~ .. , ... ~&~ l l~ l ~Q~ 1;l\ $~~ f# §/ ~ ft!h'~ 
~~.§ '/~~t ~ c;..,~ .,.., ~~~ .. ~ l .S ~1q fv ,!/~c., ~11:1: 
(, ~ <!': "1 I , ... ~ q # ~ # 0 R .. ~ I. l ~"i. (i ~f 

~ c; j-1 /i71i!R"~ .. ~ 
[ ___ ~ 

rzo r:SR 13 G l_Qi:tlliL§_ 
Kemet/ I 

24% Sp,t:;l._gue 11 0 10 50 12 I 7 Filter 
1). I 1\ ;1\ 

C21 CSR13F22GKR IS 22. 0 35 12 ! 34 01o 

C2Z CSR13Gl 05KR/S l.O 50 29 : 58% 

C23 CSR13Gl 05KRIS l.O 50 16 : 32o/o 

C24 CSRl3F226KR/S 22. 0 50 29 : 58% 

..v I 
'~ I 

,!J 
C25 l37D946X9050AZ 94.0 145 29 I 64"7o 

!n"- Kemet/ 
l370946X9050AZ >nraO'u" 194 0 ho 145 129 : ;407" 75 .-;H .. r 

I 
I 
I 
I -
I 
I 
I 
I -
I 
I 

I 
I 
I 

I 

I 
I 

I 
I 

' I 
I 
I 
I 

'iC 11 

FAILURE RATE liOURCIIS (FOR COLUIIIII f141 CAU:ULA.TIID 11T11F 

I 
A ATM 605A 8 

c D 

BS-3ZlA 

Al'M-'l-i·,· 

Page~of__±± 

DATE: 6-I-71 

SCHEMATIC NO: ~ 

'l' ,,e. ~ l" 

'" S' I" .., ~ c.,., '§_# 
I .. ~~ i' 4.~ ~-; 

I ... CJ 4; 

J·~ ~ .. tz· 1P It··~~~ 1/ ~;<~~<;-'} 
I ; --

lA I . 0001683 

:41 I 
I . 0001860 

I ' I 
i I . 0005291 

j 
I 
I . 0001860 

j I . 0005291 
I 

:'it I 
I . 0002000 
I 

A I . 0002000 
! I I 

I I 

I I 
I I l I I 

I .. I l 
0: 

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 

22 

I!RS TOTAL FAILURE RATE • 0 0 199 8 ~ 1000 HRS 
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ATM 957 

PARTS APPLICATION ANALYSIS Page_~ of 44 

(INDUCTORS &t TRANSFORMERS) 

PROJECT: ALSEP Array E DATE: 6-l-71 

ASSE~LY~:--~p~c~u~--------------- SUB ASSEMBLY: Output Fi]ter Mgdule SCHEMATIC NO: 236!!183 

I V: I , I ~ ".J~' I •n-wu>" .M'.Ill" I ·-~· I ,rr-:, ··~ /~•J !:, i1: 4 " ,. ~c; I b 12 IS 14 IS IS 11 18 21 22 23 24 ::;,.,~ "'<f' ::;,.,~ I 

~ ~y I /tl)l)?/'/'/ll;f.I/I/II/!Mfi!Jfi//lJ5~~ 
Ll 2346225 0. Schott iS 16 2 lA . 0002 

L2 2346225 1' I ti.t V' 2 i-'TI . 0002 ' 
L3 2346224 1 ~~ ~ 1.9 I i • 0002 

L4 2346225 I I~H l\f .14i I: 
. 0002 

' 10 I L5 2346225 MH sv . 41 • 0002 __._ 
L6 2346225 

!0 -12 I' f..irl v .os . 0002 

L7 2346225 U'i:i 16 
7 

I! 
. 0002 v I: 

L8 2346225 tlli; 12 
: l . 0002 v .os 

L9 2346225 10 5V I; . 0002 .MI:i .43 I. 

LJO 2346225 f.Xr 12 141 I: . 0002 
-

Lll 2346224 ..jJ 10 
MH 29 1.~ kr . 0002 

LIZ 2346225 0. Schott i!.tl: 16 2 lA . 0002 

I 

f-.-· 
I 

I 
I 
I 

1 --

I 
I 

Z8 29 " 31 
TYPP:OF CAU 

A. HER. SEAL. FAILURE RATI! SOURCB!l (FOR COWMN fUI 
CAL<:VUITBD lii'I'BF - 1'0TAL I!'AILURI!RATit • 0024 '\/1000 H119 

B. VAC. IIIIP. 
A. ATM605A .._ 

C. Ef>CAP. 
D. OPEN c. D. 

- --
.~- r,_ •••• 

BxA 321A 


