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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 PCU 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 70°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 1.

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 ufd.
parallel capacitors to the +29V output line.

Prepared byg K/W 7_//

L.S. Mosk8witz 7
ALSEP Reliability (.

Approved by = ,

S.J. Ellison, Manager
ALSEP Reliability




Page 2 of 44

PARTS APPLICATION ANALYSIS

SUMMARY
PROJECT: ALSEP DATE: 6-1-71 /
ASSEMBLY: Central SUB ASSEMBLY: PCU SCHEMATIC NO:
Station
TOTAL NO, TOTAL

DEVICE TYPE USED FAILURE RATE COMMENTS

CAPACITORS 37 . 00492

RESISTORS 102 . 00899

DIODES 41 . 05350

TRANSISTORS 32 . 11133

RELAYS 2 .010

TRANSFORMERS 6 . 012

THERMOSTATS 1 . 0002

COILS & CHOKES 7 . 0014

NAND Gate Pack 2 . 0025

IC Comparators 2 . 0030 g

TOTAL ASSEMBLY FAILURE RATE 0.10784 %/1000 HOURS

MEAN-TIME -TO-FAILURE HOURS
7 A

MISSION SUCCESS PROBABILITY .981107 (single PCU)
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Stress

(=]
)

12%
13 - 259
26 - 35%
35 - 50%
51 - 60%
61 - 70%

ATM 957

44

Parts Application Analysis P
PCU ALSEP Array E PAGE of
DATE 6-1-71
Table I
PCU Discrete Parts Derating Summary
Quantity Comments
305 -
12 -
17 -
31 -
2 Solid Tantalum Capacitor
4 Allowed 60% - 8ee Note '1

B. PCU Integrated Circuit Load Levels

Load Level ’ Quantity

0 - 10% 3

11 - 20% 3

21 - 30% 4
41 - 50% 0

51 - 60% 0

61 - 70% 0

71 - 80% 0

Note 1: C4, C5, 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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Page 4 of 44
CAPACITORS
PROJECT: ALSEP ARRAY E DATE: 6-1-71
ASSEMBLY: pcy SUBASSEMBLY: Switching Module SCHEMATIC NO: 2368141
1 2 3 4 L] i (4 s 10 1 3
~ © 8‘
& S 5’ (3 s e
oE & & £ g‘i E fss/s & A 7 £ KX
S8F EFTd & [S53 [5 [5S/E §Iodd o E&85 o
73 %Io‘ § ‘?A" /3 £ -§' £ 5’& (S && i’ ié‘;@‘[”
() &
s Y- S A
] 1 f
Ci CKRI12BX103KMJS Aerovox] .01 | 10{ 100}151 {i5% 75 | Filter 0051 A N .
. 1
Cc2z | CKR12BX103KM}S Aerovox] .01 | 10] 100{157 | 15% Filter 005 A .
C3 137D826X9050 | Sprague 94 | 10 so0f15, 30% Relay Drive 020} A V-
C4 137D826X9050 | Sprague 94 10| solis! 30% Relay Drive 0204 V-
o 137D826X9050 | Sprague 94 | 10} 50}15!' 130% Relay Drive 010 A t,
- ! U ]
t 1 ]
C6 137D826X 9050 Sprague 94 10 50115, 30% Relay Drive 0201 A i
c7 137D826X9050 | Sprague 94 | 10] sojis} |30% Relay Drive 020, A N .
t
cs | csrizaiosrm/g st 1o | 10| sof 3} | 6% Relay Drive 007, f ;. 01 00007
Kemet 1 ' |
c9 CSR13G335KM/9 Sprague 3.3 10} s0f151 ] 30% 300 MS Time Delay |.0148A 1. 01 00014
[ ]
C10 | CKR12BX103KM/S Aerovok .01 10] 100 § 15 15% 75 { Filter . 005, Al ) o1 00005
i B };! ]
1 1 e L}
t Tl 1
1 ' ‘EI !
) 1 ]
! 1 1
¥ ] ]
1 1 ]
t 1 ]
1 1 ]
] t 1
1 ] 4
] ] ]
] ] 1
' t ]
i ! i
! 1 ]
i 1 i
20 an 2
”Z';’[":A"Q;‘::“‘“’ (FOR COLUMN 14) CALCULATED MTEF TOTAL FAILURE RATE _..00136 %1000 rs
A . B
[+ D
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ATM 957

PARTS APPLICATION ANALYSIS Page 5 of 44
{SEMICONDUCTORS)
PROJECT: ALSEP ARRAY E . DATE: 6-1-71
ASSEMBLY: PCU SUB ASSEMBLY: Switching Module SCHEMATIC NO: 2368141
a e
o M | MAX. TEMP °C AVG PWR DISSIPATION (mw) _ |POWER RATIO|  MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE CNLY
.3. TYPE : A RATED AT o o |veeo] Ves [vero] ver cmeurr | pART S ’4 slr m
s okt DESIGATION, LA LY MR Fa S T 228 s n{atnja | n| a pocronechaLze i ofh
o r 1] c A Afa A o A c A c A c or ENVIRON-2 1000 TOTAL
S g™ SEMICONDUCTOR, s fp Sla wju sTR ¢ Mjc ¢} © Ee El BN B AL S parms | went Sipgl RLT FAILURE -
e Mo POLARITY ShoviE St L E¥lcqrIas “Sl% | e jylEjulzx] CAT | (ettnn) FEjne ATE
: R RS I AR IR A R RS A B N o I T
- 3 1 i1 » 13 » 4‘!__!1 =1 i» |n 1
- Q1 | 2N2907A Mot | 60 | 200 400 = 111% 60 40 , Set E . 0067
Ray 1804 45 32 PCU I g
T1 !
Q2 | 2N29074 Mot | 60 | 200 200 | w119 60 40 Set ? ’|E . 0067
Ray 45 32 rPCU1l E
T E .
03 | 2N2907A Mot | 60 { 200 400 774 < 1% 60 40 Auto § iA . 0047
Ray 1800 5 1 i I
T1 Select %1
Q4 | 2N2907a Mot § 60 | 200 400 L7 < 17 60 40 Auto H ‘[A . 0047
Ray 1800 S 2 -
T1 Select g
Q5B | 2N2060 Mot [ 60 | 200 500 [ g¢ 0 w 12.89 100 80 Auto2 2 . 00195
Ray 14 32 Relay £ :
1 Drive g
Q5A | 2N2060 Mot | 60 | 200 500 | 5e0 = [z.87 100 80 Autol E » -00195
Ray : 14 32 Relay E !
TI Drive g N
Q6A | 2N2060 Mot 60 | 200 500 3. 36}< 1% 100 80 Set 1 g LA . 00195
Ray 860 22 Relay g :
T1 Drive 1
Q6B | 2N2060 Mot | 60 | 200 500 o % |<1% 100 80 Set I % 1A -00195
Ray .35 32 Relay E }
TI Drive i i
Q7A; 2N2060 Mot 60 | 200 500 3. 364< 1% 100 80 Set 11 H Ia . 00195
Ray 860 32 Relay § }
TI Drive i !
» PAILURE RATE SOURCE {Sce Colmn 23) »* Power dissipation < 20 milliseconds »
A ATMO05 A c NOTE: 1 is assumed the transient and peak power does not exceed the safe limit. rotaL ranong mats - 03235 /1000 wes,
B D

BS-321A



ATM 957

PARTS APPLICATION ANALYSIS Page 6 of 44
(SEMICONDUCTORS)
PROJECT: ALSEP ARRAYE DATE:  6-1-71
ASSEMBLY: PCU SUB ASSEMBLY: s.itching Module SCHEMATIC NO: 2368141
)
g M MAX. TEMP °C AVG PWR DISSIPATION (mw) |POWER RATIO]  MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE ONLY
A
A RATED AT o {Vcpo | YoB | Veeo | Ver CIRCUIT | PART 5 g |r MlF Fip o
" oK wmm:mu, LI N Jle c T .,§ & URCTION speciaL ?&74 olavufr alo o
F olu Afr vt a A Ala A IS flas ] R o2 L R 1A or  [ENVIRON-E gl U |1 LIN Ilr yl rOTAL
e sYM SEMICONDUCTOR, a e Sia wju 3T a c Mlec ¢l © En S| A ¢ A < A € | appui- | MENT Eppg! R [L.TIA LiaA wl rarLume
2 wo POLARITY et Tlrocia B} wp o lrmizoal x JRBIES T T I T 1T T} D] T|camon B Clpnlt Ju Tl T
E T [e XTI Bl x|uilvstu Si<81 o {al o a|n!l a w’“’"’; 1 1A LFATR opn | /1000 aRsy
9 Rofr U ofmert w8 IR NE * L feed S ¢ L v E et 1 irved
o 5 Ta oM sor | w T o case) 3 v v v v v v E it Tlumg
" x 1 s R e 23 Joe Tols T e »Ta L TCHu 1 13 i 1 i a1 ") 19 » 2 jﬁ j23 12 im 21
w
-~ Q7B | 2N2060 Mot} 60 | 200 5001 g8¢0 L35k 1% 100 32 Set 2 g :A . 00195
Ray 80 Relay g ;
TI Drive
08 | 2N2907A Mot | 60 | 200 400 [1g0d .194< 1% 60 32 +12V |'A . 00470
Ray 40 ov |
TI Detect £
| g
Q9 | 2N2907A Mot | 60 | 200 400 . 35{< 1% 60 32 12V g |a . 00470
Ray 1800 40 gvt . E
T1 etec -
Q10| 2N2907A Mot 60 | 200 400 1800 50415% 60 40 32 Fault g iA . 00670
Ray Relay E i
T1 Drive s 1
Q114 2N2060 Mot | 60 | 200 5001 o . 09]< 1% 100 g0 |24 12V i :A . 00195
Ray i oV g
Ti = +
Q118 2N2060 Mot | 60 | 200 500 L07)< 19 100 g0 |24 +12 V & :A . 00195
Ray 860 uv E 1
T1 = S
Q124 2N2060 Mot | 60 | 200 500 249< 19 100 go |30 +12 V g IlA . 00195
Ray 860 Fault E |
T Detect -
Q128 2N2060 Mot § 60 | 200 500 .0394<1% 100 50 30 300 MS| 5 1A . 00195
Ray 860 [Time g :
TI elay E
013 | 2N2222A G.El 60175 500 .264<1% 40 | 30 Fault g | . 00195
o 1800 75 Signal ji .'A
Relay |
u TAILURS FATE SOURCE hes Cotena 29 » *
A ATM 6054 c NOTE: It is asscraed the transient and peak power does ot exceed the safe limit. TOTAL FAILURE RATE 02780 /1000 ums.
B [
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ATM 957

PARTS APPLICATION ANALYSIS Page 7 of 44
{SEMICONDUCTORS)
PROJECT: ALSEP ARRAY E o DATE: 6-1-71
ASSEMBLY: bpcu SUB ASSEMPBLY: Switching Module SCHEMATIC NO: 2348141
©» oo
) " MAX. TEMP *C AVG PWR DISSIPATION {mw) | POWER RA MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE CNLY
§. TYPE N A . BATED AT p | @ |Yemo| ¥cB |Vero| Ver CIRCUIT | PART gu,.i s [ruir riy ¢
o
5 cxr DESIGNATION, v rle AL 28 RN RELE R Al ioa R | a "’"5,“”355?..‘3#%,% R A T I .
51 '] SEMICONDUCTOR, A e Gl Niu s c Mlec ¢l ¢ En Sst oA b4 A c A € 1 apeus. | mEnT Eppgl RIL-TIA Lis Nl rAILURE
a POLARITY c 1 Tlrcis ®] | o |7 elra|l ¢ |SBIE 3 T T S I S A N A e E™) cj 1t Tu v Tmare
c wo T g 2l oT|L B | S ioi1juvs|lou s |%a - v (MME iR PL, o
5 v v tio 1 1 3 | A E|A B] A BioD -y D A D A I 1A LT A per ) (31000 HAS)
ag R T o | ®OoT E ¥ | N{L L fambor L L § | ee|T 1| beey
[#} , . s : L TA ‘-,J" e !r, . ,TAT Te cuse) v v v v v v E paied £ : HRS)
a bl 1 13 ) ’l_f_ 1) 1 i '] 1 » g :n :n 24 25 Pl
~ jQ144A] 2N 2060 Mot | 70 | 200 500 .08 |< 1%, 100 80 [12 +5 V g ' . 00195
Ray 860 Fault g
IT1 Detect E |
Q148 2N2060 Mot | 70 {200 500 . 21K 1% 100 80 12 -12 VvV g Trq . 00195
Ray 860 Fault g "
T Detect '-E'r N
CR1 | IN645 Gl 170 J150 600 16.8{2.8% 225 | [Relay H T‘A .00127
TRW| 7 |fsola- H )
tion H i
CR2{ IN645 GI 170 1150 6 00 161K 1% 225 1 32 |Relay N . 00114
R W] IDrive g |
- Isola~ E
tion g }
CR3 | UTR222 Uni-] 70 175 2 Relay 8
t rodd watt 51.5§2.5% 5001 O |Drive E . 00013
Isola - £ 1
tloix = 3
~ ™ ; -5 x ela E
CR4 | UTR222 Uni-{ 70 {175 2 - Drive E |
Erodd watt 52.5]2. 59 500 | O lisola- E . 00013
tion §~ :A
CR5 | INb45 GI {70 150 600 3.5K1% 225 I};agltt E n . 00125
E\ etecC
RW] 0 fsola- § }
fion F I
CR6 | UTR222 Uni~] 70 1175 2 = Switch _E |
trodd watt 49 [2.5% 500 | o {5E1,. E . 00013
fion i
CR7 | IN645 &3 70 }150 600 1.0 1% 225 0 [Time -;. A . 00125
TRW Delay g
=
-
bt FAILURE RATE SCURCE {See Column 23) ® *Power Dissipation < 20 milliseconds »
A _ATM 6054 c NOTE: It is sssumed the traneient and peak power does Dot exceed the safe limit, TOTAL FAILURE RaTE .2.009.20 %/1000 HRS.
D
7
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PARTS APPLICATION ANALYSIS

ATM 957
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Page 4 44
(SEMICONDUCTORS)
PROJECT: ALSEP ARRAY E DATE: 6-1-71
ASSEMBLY: PCU SUB ASSEMBLY: Switching Module SCHEMATIC NO: 2368141
~ MAX. TEMP °C AVG PWR DISSIPATION (mw)  |POWER RATIO|  MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE ONLY
A [7 v, 2 e r ulr r
TYPE o A RATED AT © v |Veeo| Ver [Vero | Ver CIRCUIT | PART Zp.qed $ TC
oKt DESIGNATION, U ol 35 S T 0T RREL ssl el atlalala]a e N einon = (& | SRR 1 L —
sYM SEMICONDUCTOR, A B $a wfv s a c Mlc ¢l ¢ Ea E; - s N - 1 S | areu- Ixmgmig“‘}'tL::Pm.gl
»o. POLARITY Sl ou|p St S| Ml oc{TBiTal 7 12E|F 'BREEERE E | ou [CATON | e E | ElR P
- T oAl T TiA vl vy Ei=gl o] a]l ol E | |a LT orn ] 31000 ms)
u |xopip o1l 1 s [A EiA B{ A # L L L S (Gee]T 1| B/ 1PER]
r T o | oo E g |1 NfL L fAmbord S 2 '.,m:l:“m
L4 ™| ¥ N 5Tl T case) v v v v v v g | g {HRS)

' 2 s R I« 3' 1y To §s T |y s ‘A I 1) 1 13 4 28 18 1 » —%l i :n ;u &) rs 'u P
CRS | IN645 IGL 70 {150 600 245K 1% 225 {11 gime E 1A . 00125
T RW] 15% a)1 8 :

tion =§
: - . o, 8, 2| Set g 1
VRI | 2346295-1 70 1175 3 27 K1% o ket E A . 0035
fwatt Ref- g i
erencel : %
Dick Voltagé § ‘
VR2{ SIN751A MOY 701 175 400 0. 4[<1% 5. 1{Protec} E ia . 0035
tian - 1
Voltag 2
VR3] SIN751A Dick] 70| 175 400 0.4}<1% 5. 1 |Protec| g N . 0035
MOT] tion g |
2
E
g
=}
E
S 1
'
8 1
g |
g |
:
R
g |
2 |
E |
‘_.E l
E
g |
£ |
b TAILURE RATY SOURCE e Column 23) ® *Power Dissipation < 20 milliseconds * 5
A ATM 6954 c NOTE: £ is 2asumed the transiznt and peak power does not exceed the safe limit. TOTAL FAILURE M"‘Ll-u—g/’m HRS.
o
"
BS-321A



ATM 957 .

PARTS APPLICATION ANALYSIS Page 9 of 44

RESISTORS
PROJECT: ALSEP ARRAYE DATE: 6-1-71
- ASSEMBLY : PCU SUB ASSEMBLY: Switching Module SCHEMATIC NO: 2368141
] ———
g 1 2 3 (] 5 6 15 8 0 1 N
- . L5 A
u § /s VAL &g/ ‘8, /S$F [EL /58
& 3 S S&
S| s/ dfer ) /i fulbe L) ge fewly o S/ E
~ &
® a8 :95': Ny & ji"e kA é:}-v; NNEE i"f-“ 5‘?5" o&ﬁ?’ ,g‘? § 1 EE [od [of fee
e | y2 $ £ 58/ 88 3 4 v &Y & ST [8 55y
& £ & & & ’ & ’ & § [\
1l; Vi
i
N N
N
R1 RWR81530R6PMJRR Dale |80.6] 1 |1.0!450 [45% 75 | Limit Current 197! AR .01 00197
R2 RWRS1520R6 PM{PR Dale [80.6f 1 | 1.0]450 |45% Voltage Divider 1971 AN vool - 00197
o N
R3 RNR55E2501PR/p Mepco  2.49K 1 | 0.1 }0004<1% Voltage Divider 170} A% 1. 001 00017
R4 RNR55E1502FR/F Mepco 15K 0.1} co0d<1% Bias 170} A | - 001 . 00017
R5 RNR55E1001FR/F Mepco 1X | 1 lo.1{o016[1.6% Bias 170! A§ - 001 . 00017
§ [)
R6 RNR55E1001FR/p Mepco 1K | 1 |o.1}]00161.6% Bias 170 .ﬂ% 1. 001 . 00017
- i t
R7 RNR55E1602FR/5 Mepco  30.1K 1 | 0.1} 001%1.5% Bias 170, AE ) - 001 . 00017
RS RNR55E1602FR/B Mepco  |30. 1 ] 0.1}0015}11.5% Bias 170, Al 1. 001 . 00017
ol
RY RNR55E1003FR/p Mepco 100K 1 }0.1).0014/1.4% Load Q6A 170} AE . 001 . 00017
]
R10 | RNR55E3011FR/F Mepco 30.1 1 | 0.1].005{5% Load Q6B 170} Alm :.001 . 00017
R1l1 | RNR55E3011FR/5 Mepco 3.01K1 | 0.1].0048 4.8% Bias 170! A8 - 001 . 00017
R12 | RNR55E1003FR/F Mepco  JI00K| 1 | 0.1} 00141.4% Load Q7A 170' AN - 001 . 00017
N
RI3 | RNR55E3011FR/p Mepco  [30.1K 1 | 0.1 [.0085 8.5% Load Q7B 17d aN ;. 001 .00017
5 § 1
R14 | RNR55E3011FR/BF Mepco 3.01K 1 .1[.0014{1.4% Load Q5A 179 A% 1. 001 . 00017
R15 | RNR55E5001FR/E Mepco  4.99K 1 .1 |.oo0zp<1% Load Q55 170 A |- 001 . 00017
i 1.
R18 | RNR55E5001FR/F Mepco 4.99K 1 | 0.1} 0034<1% Bias .174 As ;- 001 . 00017
N
N
R19 | RNRS5E3000FR/F Mepco  [33.2K 1 |0.1[.00042<1% 75 | Bias 17d A Lom . 00017
19 20 21
FAILURE RATE SOURCES (FOR COLUME #14)
s ATM 605A B CALCULATED MTBF 10TAL FAILURE RATE .- 00659 2/1000 1ms
[ D
L LR T
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PARTS APPLICATION ANALYSIS

ATM 957

Page 10 of 44

RESISTORS
PROJECT: ALSEPARRAYE DATE: 6-1-71
- ASSEMBLY : PCU SUB ASSEMBLY: Switching Module SCHEMATIC NO: 2368141
= -
o h 2 3 4 5 s 15 d 0 1 1
=g . o5/ / &5 & /&
® & & « & o v & o ~ & §.§
& £ rd ) & )
S| Sos oS8 £ £ 5o/ & ke lel S8/ 50 /3¢ &8 £ Sebly sb ST /S8 0 ce
& N p S i
& & 5 éé?:;é‘ s@‘ i}ﬁ éy\ fgg 3y fi"’ ‘29 &5’.‘: 55%? 3 ,,/ j’ § éf ’ 5{4? ;}} i;" 18\
o S %/ /
& & (<) & ) Iy X & &
& f ¥ § & g fg. , , R 3 §' 3
'l L
R20 | RNR55E3000FR/F Mepco 33.2k 1 |o0.1]o004f<1% 75 | Bids 1703 A : . 00017
- N
R21 | RNR55E1002FR/$ Mepco 10k! 1 |o.1loo1d1.8% 1 Bias 170} A ' , 00017
1} 1
R22 | RNR55E1002FR/p Mepco 10K ) 1 L0018}1. 8% Bias 1701 A ) . 00017
1 N ]
R23 | RNR55E1002FR/B Mepco 10K | 1 00161, 6% Bias 170; A ' . 00017
R24 | RNRS5E1002FR/§ Mepco 10| 1 .0001p <19 Voltage Divider 170] AN X . 00017
N ]
R25 | RNR55E1002FR/E Mepco 10K] 1 jo.1/|0001p<19 Pl 170, A% , . 00017
R26 | RNRS5E30111FRfSMepco  [B.0IK] 1 |0.1 [.0001p <17% | |Bias 170, AR : . 00017
]
P . ]
R27 | RNR55E4992FR/$ Mepco  19.9K 1 {0.1 | 0008} <1% Limit Current 170 A : . 00017
R28 | RNR55E4222FR/$ Mepco  B2.2K1 1 }0.1 L0009| <1% Bias 170, A ' .00017
hed
. i ] H
R29 | RNR55E4222FR/§ Mepco JIOK | 1 |0.1 10004} <1% Bias 170, AfE : . 00017
(o]
R30 | RNR55E4022FR/$ Mepco 10.2K] 1 |0.1 L0036(3.6% Limit Current 170: Alm : . 00017
t=}
! o t
R31 | RNR55E1001FR/§ Mepco 1K | 1 {o0.1}0002 <19 Load Q12 1701 A2 ] . 00017
] [}
R32 | RNR55E5012FR/$ Mepco  BO.1K] 1 |0.1 0056]5.6% Bias 170, A N ; . 00017
. i \ ]
R33 | RNR55E1782FR/$ Mepco  {17.8K 1 |o0.1 Loool| <1% Bias 170, AN ' . 00017
t !
R34 | RNRS5E9311FR/$ Mepco 9.31k 1 0.1 L0002k <1% Bias 1705 A s ' . 00017
I
R35 | RNR55EI501FR/$ Mepco 1.5 1 10.11020 | 20% Bias 170} A f . 00017
R36 | RNRS5E4752FR/$ Mepco  #7.5K 1 |0.1 }0017{1.7% Bias 170, AS ! . 00017
R37 | RNRS5E1003FR/$ Mepco  hoOK|1% | 0.1 }0016]1.6% 75 | Bias 170} A X . 00017
18 0 21
FAILURE RATE SOURCES (FOR COLUMN #14)
A _ATM605A = CALCULATED MTBF. TOTAL FAILURE RATE ... 00306 %/1000 #ns
[ D
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PROJECT: ALSEP

PARTS APPLICATION ANALYSIS

RESISTORS

Page 11 of 44

DATE: 6-1.71
ASSEMBLY : pcy SUB ASSEMBLY: Switching Module SCHEMATIC NO: .01y
1 2 2 4 5 (] 15 0 1 1!
& % . 8 I #gl ‘e [&F (88 /58
& z & £3 ¥ Ep /a5 2 SE 1 b [55 2
Gr /) ofed | £ K/l frleHELE) s fraly s SEE
Sa5 AFNS T if“O 5 fgyv SEx/ &8, & [5EFY &8s S AL g 1 88 [ [98 [
&P eé§ £ e/ g ¥ é§4 £ 5 ) “£§ S /S5 [x A
.,f y & © § & 4 L Xy 73 é’ &
& 4 8 S g 3 J
1l L
]
R38 |RNR55E3832FR/S Mepco B8. 3K 1 0.1 | ooo3Kl% 75_{ Rias L 17010 A 3. 00 L 00017
R39 |RNRSSE3832FR/S} Mepco b8. 39 1 0.1 | ooosfi% Bias ,170:\ :.001 L 00017
. 1 t
R40 [RNR55E3011FR/S| Mepco hook| 1 fo.1 |} 000d1% Bias L 170, | N 1. 001 L 00017
N [
R41 IRNR55E3832FR/S| Mepco B8.38 1 (0.1 }00041% Bias 1704 1. 001 L 00017
] 1
R42 IRNR55E3011FR/S| Mepco Q00K | 1 0.1 }000061<1% Load Q14A 1701 | N 1. 001 00017
N ]
R43 {RNR55E3011FR/S{ Mepco hooK| 1 0.1 {o0006K1% Bias ~170: g i+ 001 00017
]
R44 IRNR55E3011FR/S{ Mepco hooK| ! 6.1 jo003x1% Load Q12A 170: E j- 001 006017
. 1 )
R45 JRNR55E3011FR/S| Mepco 00K! 1 lo.1 }oo03<1% Bias 170, 1. 001 00017
] 1
R46 |RNR55E1152FR/S| Mepco 6.5 1 .1 | ooo7k1% Bias 1704 § 1% 1. 001 00017
1
R47 [RNR55E1501FR/S] Mepco 10K | 1% jo. 1 j00016 k1% Bias 170: = - 001 00017
R15 |RWR8151780FR | Dale 178 1 .o 1368 {%36% Limit Current 178: o ;- 01 . 00178
=
. 1 o 1
R16 |RWRS151780FR | Dale 178 1 11.0 |.368{*36% 75 | Limit Current 178, Xig 1. 01 . 00178
§ i
] \ i
[ N\ 7
1 § 1
[ )
L N ;
) § 1
1 ¢
TN i
N '
1 1
i N i
® ¥ & Lower Dissipatién Less Thar 20ms. n
FAILURE RATE SOURCES (FOR COLTUMN 5148
A_ATM 605 » CALCULATED MTBY. RS ToraL FaLuns raTE - 00526 __ ¢/3000 sms
(o] D
PORD PANY

BS-321A

it
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PROJECT: ALSEP

ASSEMBLY: pcu

CONTACT LOAD

PARTS APPLICATION ANALYSIS

SUB ASSEMBLY: Switching Module

RELAY COIL

of 44

SCHEMATIC NO: 5348141

¥
R
VOLTAGE
TYPE DESIGNATION M
CIRCUIT (CEC, MIL OR MFR) v CURRENT A A Isaxguon, ) TOTAL
EnCE MANUFACTURRR| © o b 1 A 7| rAwums
L T Tluje
a AND # srce{ L H v]oli r RATE
NATION CONSTRUCTION R 3 ¥ IA. Llr I jtu/1000 nours
G
A 1 3
5
SRt A3 4 s _he® ke ea ks
2346264-1 -
Ki (422-12) 0 B. 4D, 1 = 005
DEVICE
AVERAGE PAILURE RATE SOURCES (FOR COLUMN NO. 11)
AMBIENT
TRHP!%AWRB a MIL -8TD-217A CALCULATED ¥TBF HOURS TOTAL FAILURE RATE ___ %/1000 HRS




ATM 957

PARTS APPLICATION ANALYEIS Page 13 of 44
CAPACITORS
PROJECT: _ ALSEP ARRAY E DATE: 6-1-71
ASSEMBLY: PCU } SUBASSEMBLY: Inverter Module SCHEMATIC NO: 2348161
N
O 1 2 s [y [} » 6/7 8 10 1 12 5 718 17 13 1
o & o » &
o & F3 $ & ~ ./ & ‘8
\ & & F 2 § & &
AN YV W N Y YV $e f o5 ed e e
- S A 9 RO LW ALATE IR TELVA EEEx OK $1¢4 » é~ Iy
o c,g:’-? &88 & AL i‘y& & §5/° ,35- w&":o &£ § $,¢ &8 & é~
g ¥ &E ) F LT S E)F § Y ) S EE)SE
© &
° & 5 % A & < T, & & £
: :
]
Cl CKRIZBX103KR { Aerovox .01 10 100 {321 32% 75° Timing . 0061 A 1. 01 00006
} A I ]
c2 CKR12BX103KR Aerovox .01 10 100 32, 32% Timing .006tA 5. 01 00006
1 [ 1
Cc3 CSR1I3G564KR Kemet .56 |10 501 31 6% Timing .007: A 1. 01 . 00007
1 1 1
joF:) CSRI13G564KR Kemet .56 {10 501 31 6% Timing L0071 A 1. 01 00007
i i [}
C8 137D946X9050A2] Sprague 94 |10 50 (16, 32% Storage .0204A& . 01 . 006020
' i i
C20 | 137D946X9050A2} Sprague 94 {10 1100167 132% 75° Storage 020, AN 1 01 00020
) TN ]
1 = ' !
1 1 t
{ ] g 1
) ! 1
! 1 )
]
' T 8| '
t 4 i
1 B [
' U, 1
1 i 1
. - ,
1 i 1
1 s lé 1
] 1 1
' ' ]
N
) ¥ 1
) 1 § ]
] 1 1
' v N '
) P 1
1 I 1
1 ] \ 1
i f % 1
1 [} i
i 1 N i
20 21 22
" FAILURE RATS SOURCES (POR COLUMN #14) . 00066 )
. ATM6054 . CALEULATED MTBF.___ . __HRS TOTAL PAILURE RATE - O ¥ 1000 HRS
[ D

BS-321A
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PARTS APPLICATION ANALYSIS

ATM 957

Page 14 of 44
RESISTORS
PROJECT: ALSEP ARRAYE DATE: 6-1-71
ASSEMBLY : PCU SUB ASSEMBLY: Inverter Module SCHEMATIC NO: 2348161
) 2 3 4 5 [] 15 8 0 1 1
A o Jot Lo % e, 88/ 0
& S Ao 3 >
£ 3o § o) & a0, /385 /58 [ /88 $ & Fp i of ‘& S,
o8 b £ 58 8 £EE S8/ $ o, S & ;@7 & W Y
&5F f:}?@g*? § [5G 5° i*ie?e‘ézf & %4 688¢ i‘*@k A o‘}f 5E YA
& 5 4 £ ’
&F § £ 4 y % (30 [88 [ o
{. L
1
R1 |RNRS5E1002FR/9 Mepco 10K} 1 lo.1 [.002} 2% 75 | Limit Gurrent L1650 8 N 1.001 . 000165
N\
R2 |RNR55E1002FR/{ Mepco 108} 1 lo.1 |.ooz{ 2% N | it current 16508 N y. 001 . 000165
i )
R3 RNR55E3012FR/§ Mepco 30. 1K 1 0.1 1.008] 8% Voltage Dividér L1651 A N 1,001 Qo01AS
H L
R4 |RNR55E3012FR/Y§ Mepco 30. 1§ 1 10.1 }.008) 8% Voltage Divider .165|AS 1. 001 . 000165
i '
R5 |RNR55E3011FR/Yd Mepco 3.01K 1 (0.1 {.008} 8% Bias .165|Ak: 1. 09 000165
1 ]
R6 |RNR55E3011FR/§ Mepca 3.01K 1 [0.1 |.008) 8% Bias .165.A% 1. 001 . 000165
- 1 i
R7 |RWR8052R5FM/S| Dale 82.511 {2 |6 1339 Limit Current 124, A E., 1.001 . 000124
RS RWRBOSZRSFM/S Dale 82.51 1 2 .6 339 Limit Current .124:A E :.001 . 000124
RNR5 FR/S } 7, ! E '
R9 NR55E499%0 R/ Mepco 1199 1 2 5 25% Limpit Current .194'A s ;- 001 . 000194
i I i
R10 {RNRS55E4990FR/Y Mepco 499 |1 .5 125% Limit Current .]94'A§ 1.001 . 000194
1 i
R11 RWRSOSZR?‘&FM/SDale 2.74} 1 .7 37% Limit Current .15814A 5 1.001 . 000158
i ]
R12 |RWR8052R74FM/p Dale 271401 2 |7 [31% 75 | rioait Current 1584 I8 1. 001 . 000158
[} 1
N :
1
' % !
1 1
] \ ]
i i
N ]
TN ]
1 1
1 N J
.\ 1
19 20 21
FAILURE RATE SOURCES (FOR COLUMN #14}
A ATM 6058 8 CALCULATED MTBF. TOTAL FAILURE RATE =001 942 %/1000 Hrs
[ b
o

BS-321A
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PARTS APPLICATION ANALYSIS

ATM 957

Page 15 of 44

(SEMICONDUCTORS)
PROJECT: ALSEP ARRAYE DATE: 6-1-71
ASSEMBLY: PCU SUB ASSEMBLY: Inverter Module SCHEMATIC NO: 2368161
[P ———
:( MAX. TEMP °C AVG PWR DISSIPATION (mw) POWER RATIOl MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE CNLY
TYPE A RATED AT v I Vcpo !l Yee { Vero | Vox PART g {F MIF Ply o
cKr DESIGNATION, v I Alo2le e .a§ il B N Irovcrion JsPEciAL ?‘&"/"{ olavujt ald §

Foju gjr ulT A A Ala A ]S a8 N & R A R A or [ENVIRON-Z jo90! U {7 L|N IiT u} TOTAL
sYM SEMICONDUCTOR, A qep Sia nju s{Ta c Mic ¢] ¢ En == r 4 A < A € ! Appui. | MENT Epgpy! R {L-T{A LI Nl ralLURE
NO POLARITY g ; vl s b £ : c |1 Blr al 7 1] Eg H v M T H 3 CATION (ontion) B ) (l: R ; Lolu | maTe

TR O P I B D - MR A E B B Apeg A § 1A LA enl (4/1000 ARe)

R Jr ofXxl = ¥ Lo L jamberd 3 L E BT 1000 TYPE

g T8N .4 0Tl T case) v v v v v E P Flmg
' [ s R s s hs Te Jr T e » A n n u » x 1 11 B q» » 1 En g s # il
Q1 | 2N2419B GE | 70} 175 300 9 Startes I . 0022

< 1% 32 E i
2 |
2 2N2419B GE 701 175 300 9 Startes é IA 0022
il - <1 s2 e |
+—+
Q3 2N3263 RCH 70{ 20d 75 700 §<1% 150 90} | e £ ‘A . 00390
2330040-2 watfs 32 fove § ]
% 1
Q4 2N3263 RCA 701 200 75 700 )< 1% 150 90 32 et H iA . 00390
23300402 watis mverter E
£ |
Q5 | 2N3263 rRCcH 70} 20d 7 700 | <14 150 0], - g la . 00390
2330040-2 watfs wertey £
=
-3 !
Q6 2N3263 RCA 701 200 75 T004§<1% 150 901 32 [rveter! E 1A . 00390
2330040-2 wats g !
45 i
CR1}SIN5417 Semd 701 209 3300 8 I<1% 200432 Timmg H :A . 00140
fech g I
£ 1
CR2|SIN5417 Sem- 76| 200 3300} 8l<1% 200! 32 | Timing § ta . 00140
tech ; |
£
CR3| SIN5417 Semnq 70 200 3300 400}12% 100 2. 2 |Timing g :A . 00021
tech I
;I
b FAILURE FATE SOURCE {3se Cotumn 33} » b
A < NOTE: It is assumed the transient and peak power does not exceed the &afe limit. ToTAL PALURS RATE 202301 $/1000 HRs.
B 3
PRI

BS5-321A
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ATM 957

BS-321A

PARTS APPLICATION ANALYSIS Page 16 of 44
(SEMICONDUCTORS)
PROJECT: ALSEP DATE: 6-1-71
ASSEMBLY: PCU SUB ASSEMBLY: inverter Module SCHEMATIC NO: 2368161
» MAX. TEMP °C AVG PWR DISSIPATION (mw) | POWER mm MAXIMUM VOLTAGES DIODE PIV g FOR RELIABILITY USE CNLY
TYPE ;‘, A RATED AT P o {YcBo | VCB | VeEo | Ve CIRculT | PART Sp, g |rMir Ty ¢
CKT DESIGNATION, U A 1lc ¢ °C a0 = FUNCTION |SPECAL E 3, | © |A U[I Ajo o
r lw Alr BT A a Ala A |5 1as R A R A R A or  [ENVIRON-E jgo0] U I LIN Iir ul romaL
sM SEMICONDUCTOR, A I8 Sla niu 8} 2 ¢c Mlc ¢l ¢ En f«<i A ¢ A < A € 1 apPLi- "‘"Em' RIL.TIA Lis N| PAILURE
¢ fr Tir cls =] w rBfral » JSE|EC | T 2L T T T T canon pcf 1 T mATE
NO. POLARITY -rz“z'rl- B iulugu<5 29 8 v E u E U (D!ﬂne)g E{R P
v I 2o 1 1] 3 [aE|a ]| A WD A D | A DI A | jav PER | (3/1000 HRS)
R Ir Y o | FOT g g {L NlL 1 lamb L L L g } (Boe]T 1 rye
LI IEN Ch sl ] T g | & v vi vl v v} v g pewEl
i 9 s R Js T e Teh T s v TA e Cin 38 CR O} M 16 17 " » ﬁ! ? i aR I
]
CR4| SIN5417 iSemd 70 ] 200 3300 400§ 12%) 100j2.2 Timng 2 !A . 00021
i
!
g |
g |
=
&t
=
g !
£
g
g |
|
g
g 1
E
-
E
g I
|
45- i
g ]
g |
2 1
= i
) S
E !
= |
E |
0
g !
|
i |
o PAILURE RATE SOURCE {See Cotumn 23) - » 002
A ATM 6054 ¢ NOTE: It is assumed the transiont and peak power doce ot exceed the safe limit. rorar ramone mare 100021 5/1000 s,
B .3
Toede
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Page

PARTS APPLICATION ANALYSIS

(INDUCTORS & TRANSFORME RS)

5 g
3 & ol o g
2 LIRS »
3 £
(sl
~ <|<]_ ] A O I O O O -
.. g-T-t-T-t-1-" 1 8
=10
A7 g
S8 g
> 8
3 3
' <
(O] e
~ [0 =
< w | e m
A wn
HE
| g
Le — —
3
]
(=]
p
-
Q
&
2 B
-]
;
> g
m S
B .
<
m
5 agr,
Ly
2le v~.ﬂ¢o€
&
DN g
& g
QN? 3
o 8
/4&..%“0&5 m
&3] h@Au 2
Y : ! 3
¥, [~
S ‘.
m Yo, ¥ 23
o \?v:. 213 [
< <38 I M M
N A o
4 o e £s
3 J S|¢ z
< o,
W“ Q\Qﬁ’@é“&%&@ﬁ
.y obvéﬂ
B &g Yoy iy - < U
28 R MY 2
g2 318
m 0 Al R MLR
ﬁ Yo, MRS CER
~ Joary T
v | ]s e ggif
b L
8 «<dud

(Inductors & Transformers)
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ATM 957

PARTS APPLICATION ANALYSIS Page 8 of 44
(SEMICONDUCTORS)

PROJECT: ALSEP ARRAYE DATE: 6-1-71
ASSEMBLY: PCU SUB ASSEMBLY: Transformer-Rectifier Module SCHEMATIC NO: 2368121

M MAX. TENP °C AVG PWR IMSEIPATION (mw) | POWER m;‘ MAXIMUM VOLTAGES DIODE PIV % FOR RELIABILITY USE CNLY

A

A RATED AT v |Vepo ) Ve | Vero | Yer 8§ |F MIF r
cxr pmc:r::;mn, LI A Jpc ¢ Free N y%lv':ccgu sr’i'::':zz.sz{ olauli alg §

F I Ar ulT a A Ala A 3% tas R A R A R A or  [ENVIRON-E 000! U ! LN Il ui TOTAL
sYM SEMICONDUCTOR, a s S wju 8% c Mlec el ¢ En Ss) A Sia € A € japPu. | MENT Eppyl RILTIA LiA N| rAlLURE
»o POLARITY c 1 ogfTcid Bl M) o lre|zral 7 |28[E slolel ol Tl T lcamon EU el Il LT Tmam

N r Ie g T|L B A v 1jv 8 v 5 |<8 A (Nhe)E E R PL,,
v s Ao 1 L2 1A Ela 8] a 2| D DA D[ A P A LI Teen | (3/1000 HRS)
e jr v o | BoT 5 z |L NjL L famborf < L L L g | (See}T 1 1ooo‘l'Yl’q
L4 ™Y SPOT{ x T case) v v v v v v £ pof Plmg
' ' s & e 19 ey T 2 TA [ TCH, 1 CIg Y 1 1 1 »  fu » 1C Bn el lw fu |m
CR1111D479-0634 TRW] 70 {175 2580 960137% 100429 Line 5.0$04 . 00041
Iso- g
lation] § !

CR2}11D479-.0684 AN 701175 2580 960(37% 100 )29 Line £ - 09041 . 00041
Iso- g A
latia é ‘%

CR3} 11D479-0684 70 3175 2584 960 37% 100 |29 Line g . 0?04] . 00041
Iso- g [
latio: é i

CR4| 11D479-0684 70 ] 175 2584 960 37% 100 {29 Line g. 0?04] . 00041
Iso-~ ;E‘
lation H }

CR5} SIN5417 t 1701200 3300 40]1.5% 10012 Line § . 00023 . 00022

{ . Iso- H la

. H |
latio: E

CR6| 2368190-1 70 | 200 3304 84} 3% 100412 Line E. 0?02 . 00023
SIN5417 Iso- : [

H latio 21
CR7| 2368190-2 i1 70 |ivs 2584 108{4% 100 5 | Line £ . oboz . 00023

11D479-0684 . Iso- R
i latic 5 1
CR8| 2368190-2 i 70 175 258( 1081 4% 100t 5 Line g.ODOZ . 00023
11D479-0684 J/ Iso- E
latig i §
CR9| 2368190-1 TrRWl 70 | 200 3300 84} 3% 10012 { Line §.0{>02 . 00023
SIN5417 . Iso- 1A
latio: § |
u FAILURE RATE SOURCK (See Columun 23) » * 0027
A ATM605A ¢ NOTE: It is assumed the travalent and peak power does not exceed the safe limit. rorat ranors eare 290278 51000 wms.
B D

BS-321A




ATM 957

PARTS APPLICATION ANALYSIS Page 19 of 44
{(SEMICONDUCTORS)
PROJECT: ALSEP ARRAYE DATE: 4-1-71
ASSEMBLY: ©Pcvu SUB ASSEMBLY: Transformer/Rectifier Module SCHEMATIC NO: ,44012;
@
1] M MAX. TEMP °C AVG PWR DISSIPATION {mw) POWER RA' MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE CNLY
oS — A A RATED AT ® o [ Vepo | Ve [Veeo | Vex cweur | panT 5 ,.4 s [F MiF Fly ¢
~ cKr DESIGRATION, v ja ijc € 18°C an i % runcTion |SPECIAL £'g /1 O 4 V1L 410 ©
3 . r I Alr uiT 2 A Ala A ST lasl R A R A ] A or  [ENvIROM-E ool U )T LIN Ile gl tomaL
3 s SEMICONDUCTOR, afs Sla wiv sI 4 culcel c (EalSci a1 sl 21 S 1 4] S {areu [ umer Epmgl R|L-TIA Lla | rarLone
a POLARITY c |1 Tlr cia | M o T BiT Al 7 %% | E T K T T T T | caTioN ET ) 1L LT  mATE
& NO T {5 ® TiL ) A v 1]y &) v 3 Qe E . E u 3 u (Detine) E (R PM‘rq
v Ivn 4o 1 i 2 1aela &| a 8 D D A D A { A L g/ ] PER | (%/1000 HRS)
a Rofr L ° Eloe fr N L fambord g L L L 2 | BeeiT 11000 rve
5 ' * s R4 Ta T8 (s ol T e 2 TA 7€ 1 1:.”) 13 14 v ") v 18 v 2 v i VJI'= ==v 2 l’=’ i%%k’ g e
bt CR1( 70 {200 3300 40 }1.5% 100 {~-12 | Line g . 00022
SING417 e wl Iso- E n
lation !
-
KCR1] 70 | 200 3300 40 11.9% 100 §-12 . 00022
2368190-1 A
SIN5417 E .
L
CR17 70 200 3300 84 3% 100 H12 g . 00023
2368190-1 £ A
SIN5417 % i
i
CR13 70 1200 3300 108 §4% 100} 5 2 . 00023
2368190-2 £
11D479-0684 g p
CR14 -70 1200 3300 108 4% 100} 5 g . 00023
2368190-2 E u
11D479-0684 i )
E
CR15 70 (200 ‘(3300 . 84 13% Q
2368190-1 ° 100 | 12 n . 00023
SIN5417 i
i
CR1§ . -
23681901 | 70 {200 3300 4011. 5% 100 112 . 00022
SIN5417 If‘
CR17 3 . < L !
SIN 5417 70 {200 300 5 1% 100 12 H :A . 00021
A £ :
CR1§ ool 70 [200 3300) 5<% 100 | 12 ;‘:e i h . 00021
SIN 5417 lation i l
= FAILURE RATE SOURCE {See Cokann 23} ® *
A __ATM6QS ¢ NOTE: It ia assumed the Lransient sd pesk power does mot excoed the safe limit. TotaL FAoRE aatE 00200 g/1000 wms.
B »

BS-321A
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PROJECT: ALSEP ARRAY E

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS)

Page

ATM 957

of

20 44

6-1-71

ASSEMBLY: PCU SUB ASSEMBLY: Transformer/Rectifier SCHEMATIC NO: 236812]
™ AVG PWR DXSSIPATION fw) | POWER RATIO|  MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE CNLY
A
TYPE N A RATED AT © L | ¥ceo | Ve | Vero | Ver CIRCUIT | PART Zpared 3 (T MiF Fir ¢
oxr DESIGRATION, g AI Aln i’:g 2 bdl A Al 3® .a: R A R A R A runcmn;;:g&_g(;/’{g "“1{:":?3 TOTAL
sYM SEMICONDUCTOR, als Sia v 57 A ule ot 8 Ee E; SN - I A1 S [ apeu. | menr %;gk;’tn‘u FAILURE
¥o POLARITY Shoulg sl "ol iAo l=elgal e vl el | pumgE ! Efrv N
TR oalp ] ; A U tlustoy s1<2{ o A o A D A E A LPATH o] /1000 HRe)
T BoT 8 Bl A E L L L = Bee{T 1 “/'n:
R |7 Qlspor] 5| ® |* ¥t Ll—hv;—é ] :.'M!,xm"
1 : R 4TA PRSI P O PR I 2 Ta | TC ;mu Evuv"vuv“vuv g §n %» lun{:w 1
[CR19 oW 70 200 3300 5 K1% IOOTS Line § 1A . 00021
SIN 5417 R 1so- g !
so |i\
x 1
CR20) N 170 [200 3300 5 1% 100 {-12 E . 00021
g !
St
CR21 70 {200 3300 .5 k1% 100 | 12 E | . 00021
=
E |
N _ 5
CR22) 70 200 3300 .5 1% 100 | 5] Line § iA . 00021
SIN 5417 TRW Iso- E
lation j 1
8
g 1
2 I
A
E
I
I
1
:
2
{
L
-
£ t
-
£ i
g
!
2 ]
FAILURE RATE SOURCE {Soe Columa 23) b » 0008
A __ATM 6034 ¢ NOTE: It ia sesumed the iranaient and pesk power does not exceed the sife limit. rorar ranvne mare 200082 5/1000 s
B D

LY

BS-321A



ATM un’

44

of

Page 21

PARTS APPLICATION ANALYSIS

(INDUCTORS & TRANSFORME RS)

HIPOT
READING
24

6-1-71

SUB ASSEMBLY: Transformer/Rectifier Module SCHEMATIC NO: 3348121

SECONDARY
22

21

DATE:

i
o

&

&

ALSEP ARRAY E
PCU

ASSEMBLY :

1y,
éoﬁv
¥ s

-
b

PROJECT

Sg,

&
&
REL. DEPT USE ONLY

.¢0~&0

%
o

. 002
. 002

a

T

b e e — A

31

¥.,1000 HRS

. 994

TOTAL FAILURE RATE

HRS

CALCULATED MTBF

22,24, 30

22,24, 30

18

18

O. Schott

O, Schott

2,

%,
ot gy ..N.v g, o
QQ.N Gy

2%

2346228-1

2346228-1

28

FAILURE RATE SOURCES (FOR COLUMN #26)

ATM 605 A

A
€.

B.
D.

Aoy ts

£

Ti

T2

TYPE OF CASE
A. HER. SEAL
B. VAC. IMP,

C. ENCAP,

D. OPEN

(Inductors & Transformers)

BxaA 321A
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PROJECT: ALSEP ARRAY E

PARTS APPLICATION ANALYSIS

RESISTORS

ATM 957

Page2z of 44

DATE: 6-1-71

ASSEMBLY ; PCU SUB ASSEMBLY: Shunt Regulator SCHEMATIC NO: 2368171
1 2 3 4 1 (] 1‘ (] 0 1 1
& o5/ / v /&6
& & © Y o & & & §& éi
& PN . /-] &P /Y /58 3 a2 AN 9 1 e /S5 68
Y $5€ £ £ ) & gjéﬁ I 35 Jof &8 8 L4y S85 i 5F )58 [EesE
&y & § & s/ 3¢ ST/EST -7 5 e"-" 5;&' XA & & 1§88 Jow [958 foe
¢/ B ¢ & )R EETE [ € G Ty LR YL
é’:o ¥ o & A Fl’ l' [ § L
t
R1 |RNR55E2801FR/§ Mepco 2.84 1 0.1 |.000G<1% 75 |Voltage Divider .168) A }. 001 000168
Rz |RNR55E1501FR/d 1.58 P lo.1 |.o01] 1% <o for Zomer M !
1 '
R6 |RNR55E1001FR/S 1K .00001 <19 Frea. Comb ' ,
R7 |RNR55E1501FR/d 1.5K 0.1 |.000d1 <19 Load Q1 ' :
i ]
i !
N
R14 {RNR55E4531FR/g 4.53K 0.1 {.0001< 1% Voltage Divider ' % X
] )
R15 |RNR55E1001FR/S 1K 0.1 {.00005 <17 Freq. Gomp. X E X
i [}
R27 |RNR55E4991FR/S 4.99k | 0.1 |.000d5 <17 Load Q2 1 E '
R29 |RNR55E10002FRAS 10K 0.1 |.00005 <19 0ad Q9 ' E X
<
R31 |RNRS5E4990FR/d 499 1.0 |.0004 < 1% Bias Q7 VL :
=3
5 E 9 .0 | < ! !
R32 |RNR55E4990FR/ 49 1.0 |.00005 <19 Load Q9 V|18 |
R38 |RNR55E10003FR/S 100 0.1 |.00005 <19 i J§ '
Freq, Comp. [ 4
R39 |RNR55E10002FR/S 10K 0.1 |.00005 <17 Bias 09 ) X ;
[ N T T
R3 | RNR55E1001FR/S 1K : o 1 ] 004]1% Bias Q2 L & i :
H HELR! i i
R16 | RNRSSE3011IFR/§ /s  [3.01k Jp|o.1] 00119 Limits Current NJIRVIN v ¥ v
ML [
R33 | RNR55E3011FR/8 Mepco 13,01k 1 {0.11.001}1% 75 | Limits Current .1681 A N 1,001 . 000168
I 7
T .
] [
1 1
19 20 21
FAILURE RATE SOURCES (FOR COLUMN #14)
A ATM 6054 B CALCULATED MTBF HRS TOTAL FAILURE RATE _M%/xm HRS
C ]
roan 8294

BS-321A
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ATM 957

PARTS APPLICATION ANALYSIS Page 23 of 44
{(SEMICONDUCTORS)
PROJECT: ALSEP ARRAYE DATE: 6-1-71
ASSEMBLY: PCY SUB ASSEMBLY: Shunt Regulator SCHEMATIC NO: 2368171
» IAXV. TEMP °C AVG PWR DISSIPATION (mw) POWER RATIOf MAXIMUM VOLTAGES DIODE PIV ¥YOR RELIABILITY USE ONLY
| 3 YR - TRERRER e ooaes, Bl 811
" -
cxr DESIGRATION, v Ala S s = 1,40, NI mlalatalela N IO | vinon & (1§ 1L TOTAL
sYM IEMICONDUCTOR, A e Sla nlu s c uje ¢l ¢ En sl o4 b . APPLI- | MENT Byl B FAILURE
c {s T C{A ] M TBlr Al 7 |2F]|F T T T | camron 1 ¢4 ! BATE
O, POLARITY + g Vi Tio B € te 1lv sl © I 3 u 13 v B u (Define) sijr e
512 alp 1 T A N §<= D A D | A p A I A (/1000 HRS)
R Jr v o | Bot E = :NL‘ :Anhn—; L L L | (Bee|T 1
L I L bl I s case) v vl v vl v} v g et ® 2
3 * s R o s JaTe s T |s s XA In 1 1 13 E u 1 1 ) ] 5 L] ?fn j33 _ lae 1
i
121 S2N2222A [T1 70 j175 18G0 10004< 1% g =A . 00510
4.9 Amp. g
Q2 SM2N2907TA Mot | 70 {200 1800 0021< 1% 12 Amp : . 00195
T1 o ]
R332 n
P )
07 | 23681921 Rcal 70 {200 g5 e |19% g | 00720
watt 4 jwatt4 12 [Reg. § !
28 SM2N2907A Mot | 70 } 200 1800 162 9% § . 01340
[T1 12 Amp. Ed
ay i—
129 S2N2222A T1 70 {175 1800 10014< 1% . £ II . 00510
12 Amp. g
VRI1 | 2346295-2 ITRWL70 175 3 30 1% - :A . 00335
IG1 wattd 7.1 Ref E ]
2 \
-
g
}
]
g |
]
|
|
|
H 1
& |
= FAILURE RATE SOURCE (S¢e Column 23) » »
A_ATM 605 c NOTE: 1t is assumed the transient and peak power does not exceed the safe limit, ToraL rarvrs rate - 03610 w/1000 wms.
B D
TN
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PARTS APPLICATION ANALYSIS

CAPACITORS

2368171

4

£
&

. 00006

6-1-71

SCHEMATIC NO:

DATE:

12

Shunt Regulator
10 1
&
S /88
S

8
e
4

&

ALSEP ARRAY E
PCU

PROJECT:
ASSEMBLY:

. 000005
. 000005

;. 001

1,00}

¥ 1000 HRS

. 00007

TOTAL FAILURE RATE

.005¢ A

A

. 005

Freq, Comp,

Freq. Comp,

75 Freq. Comp.

75

75

CALCULATED MTBF

3%

10%

14%

SUBASSEMBLY:
L]
&
$
S

50 o5

100 10

100 f14

10

10
10

o

1.

CSR13G564KM/R|Kemet

CKRI13BX104KM/AS Aerovox | 01

CKR13BX104KM/AS Aerovox | 01

Cl

Cc2

C5

FAILURE RATE SOURCES (FOR COLUMN #14)
ATM 605Ap

(Capacitors)

BS-321A




ATM-Uv

PARTS APPLICATION ANALYSIS Page 25 of 44

(MISC. PARTS)

PROJECT: ALSEP ARRAY E DATE: ¢-1-71
ASSEMBLY: PCU SUB ASSEMBLY: Shunt Regulator SCHEMATIC NO: 2368171
g u
jors X POR RELIABILITY USE ONLY
g N TEMPERATURE BLECTRICAL H H
! CIRCUIT TYPE DESIGNATION u RANGE STRESS PERCENT CHARACSBRETIC Mwnl= o PART : FAIL- TOTAL
. (CEC, MIL OR MFR) F RATE | U speuL | URE FAILURE
] SYMBO! -t ¢ DUTY and { R | ENVIRONMENT | o4y RATE
% NUMBER s cYCLE APPLICATION (n‘élug): M wosromy ! (%/1000 HOURS)
= CONSTRUCTION R Max | sn |RaTED| uss s eexf '-PULI!‘I“;
- E —C ; #18) '
! 2 3 R 4 s s 7 F' 9 10 i hs e
i ]
Senses regulator { :
5
RT2 | 2335661-2 Fenwal | mw] 100 Temperature g3 1 D ; .01] .0003
| |
1 H
[} 1
i 1
; |
| 1
! i
f y
! |
i i
i 3
T
| i
i
1 i
t g
i
i
! i
i §
1 1
' |
! i
\ i
L F
1 1
1
i
i H
} t
|
! !
i H
1 FAILURE RATE SOURCES (FOR COLUMN 11) 10 iy
A B CALCULATED MTBF...__FOURS roraL rarure sate' 00 3x 1000 mouns
c. D, Xil 3 217 Chart XXIV
TR Ferw $298

BS-321A




ATM 957

PARTS APPLICATION ANALYSIS Page 26 of 44

(MISC. PARTS)

PROJECT: ALSEP ARRAYE DATE: 6-1-11
ASSEMBLY: PCU SUB ASSEMBLY: APM SCHEMATIC NO: ;348171
g : FOR RELIABILITY USE ONLY
» N TEMPERATURE ELECTRICAL i 1
o CIRCUIT TYPE DESIGNATION v RANGE STRESS PERCENT CHARAGTSRISTICE sl o PART L TOTAL
(CEC, MIL OR MFR) ¥ BATE | U SPECIAL , URE FAILURE
o) SYMBOL - A ouTY and n I R ENVIRONMENT | o\ pp RATE
o NUMBER T cycL 000} € . :
H APPLICATION HO! B (DBPINE) {%/1000 HOURS)
st COHSTRUCTION : »ax | ws |mateD| uss at }:(s:x ";ux,'i‘;:
L £ ——2Cy #18) t
\ 2 2 R 4 s . [ s ) 10 m '3 10
51 2345265-2 01 80°H60°F 5 Ext-] < 1% External power dump at .02 : A =‘01 . 0002
¥lixon ampfint 80°F and internal dump at i :
Dum 60°F 1 :
I 1
[ Bt ]
- ; n 1
RT1{ 2335661-2 Fenwal Smw 100 Temperature Sensing : A 1.01] .0003
] '
i |
| '
: :
i
I |
i i
$ s
1
! !
1
{ ]
1 -4
1 T
[
i ]
1 1
| i
' ;
: i
i :
i 1
i
3
i i
: ]
; i
] !
18 1
¥ ¥, SURCES (FOR COLUMN 1) . 0005
A Vacomecl s ps B CALCULATED MTBF oo HOURS TOTAL FAILURE RATE _____$/1000 HOURS
e, D._J1 St 217 Chart XXIV.
URD Form 3234

BS-321A
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PARTS APPLICATION ANALYSIS

ATM 957

Page 27 of 44

CAPACITORS
PROJECT: ALSEP ARRAY E DATE: 6-1-71
ASSEMBLY: PCU SUBASSEMBLY: APM SCHEMATIC NO: 2368171
J—
1 2 s 4 5 6‘? s/1 8 /o 10 1 12 Ty
4 © /N &

& Se & /[E 5 o &\ /3% &
L8 &L e &g, é‘i E83/8 £/ oﬁ i? 7 3E
A S8 § T[S LSS S [5ED & A

“"'f $ o e £ s QF 4 N
§ Q A A5 &/ & )
~ f ¥ § %/ ~ Dl
b p
° [} )
C3 1CKRI3BX104KMAS Aerovox} 0.1 110% | 50 #1551 33% 75 Freq. Comp. ' . 00004
Kemet ¥ ]
c4 | CSR136X102KM/S Sprague | 1.0 f10% | sol 5, 5% Filter A ' 0000006
K t N 1
C6 | CSR136102KM/S| Sorague | 1.0 [10% ] 501 5, }10% Filter 006, AN I 003 . 000006
H 1
c7 | CKRI2BX103KMAS Aerovox] 0.01 |10% | 100] 5] [5% Filter 005, A PN ;- 001 . 000005
? n . ] N )
cs | CSRI3G562KR/S| Ssague | 5.6 |10% | s0l16) 32% 75 | Freq, Comp. 040, & N ' e01 . 00004
' H i
] P > 1
[] f []
1] ] t
t i 1
{ ] 2 1
1 ] 1
1 1 ]
[ ' Er ]
] i 1
: CE
. ¥ ‘E’:r [
1 | = 1
1 t rg H
1 1 l& i
) ] !
. N
1 1IN i
) i N '
1 t ]
i ' § t
] ]
, ¢ N '
[ PN i
1 { § |
1 [ ]
] i \ 1
20 21 22
FAILURE RATE SOURCES (FOR COLUMN #14) . 000085 ,.
ATM 605A B CALEULATED MTRF TOTAL FAILURE RATE __+ Y0008 31000 rs
D
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PARTS APPLICATION ANALYSIS

RESISTORS

PROJECT: ALSEP ARRAYE

DATE:

ATM 957

Page 28 of 44

6-1-71

ASSEMBLY : PCU SUB ASSEMBLY: APM SCHEMATIC NO: 2368171
1 2 3 4 5 8 75 (] 0 1 ~l
& & - & / /a & /F&
o/ e | £ fad bl e [l b ST
&) Ef ) F Y SSEE E so ) LE /S LS
., 595 &/ &/ & § TE & SR ] éf &
°d ¢ ol & ) ¥ g ot /% A
R5 _JRNRSS5EI00IFR/  Menco 1K, 1 0.1 1.00045<19 75 !Load Q4 167}A ;.001 000167
R8 |RNR55E9092FR/H 90. 9% 00045 < 19 Voltage Divider 1671 ) % X b . 000167
R9 |RNR55E2001FR/4 2K .001] 1% Deleted 1671 1 N , . 000167
R10 | RNR55E1502FR/4 15K .00005 < 19 Hias 167, § ; . 000167
R11 {RNR55EI501FR/S N 1.5K] .001 | 1% Load O3 167, + M ' . 000167
R12 |RNR55E1002FR/§ Mepco | 10K 0.1 {.000d5 <19 Voltage Divider 167, § X . 000167
R13 |RWRE054990FM/$ Dale 499 2.0 |.on8l <19 Load Q4 061! E . . 000061
R17 |RWR8054990FM/§ Dale 499 2.0 |.00d <19 Hias Q6 0611 E ' . 000061
R18 |RNR55E1002FR/d Mepco 10K 0.1 |.000045 <17 Bias Q4 167, : E X . 000167
R21 |RNRS5E1002FR/S 10K .00045 < 17 Voltage Divider 1671 ¢ E \ . 000167
R22 |RNR55E1002FR/S 10K .00005 < 1% Voltage Divider .167) % ' . 000167
R23 |RNR55E1002FR/S 10K 00045 < 1% Bias Q3 167, 1 (8 X . 000167
R4 |RNR55E301IFR/S 3, 01K 000%5< 19, Limit Current 167, N i . 000167
R20 | RNRS55E2322FR /8 23, 2K .000d5 < 19 Bias Q6 167 | N . . 000167
R24_| RNR55E1000FR £¢ 100 Fo1s! 15% Bias Q5 1671 fg : . 000167
{R25 | RNR55E3011FR/H 3.0 .0000G5 < 19 Limits Current 167, : . 000167
R26_| RNRS5EIC02FR /d 10K _|. 002§ 2% Time Constant 1671 § : . 000167
R30 | RNRSSE1002FR/]  Mepco | 10k| 1 |o.1 |.ooods<19 75 | Limits Current 1671 A N 1001 . 000167
19 % Power dissipation for 2 x 10-6 seconds at 5
FAILURE RATE SOURCES (FOR COLUMN #14) power turn on.
A ATM 605 A B CALCULATED MTBF. HRS TOTAL FAILURE RATE . 002712. %/1000 HR3
e D
poomyven

BS-321A
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ATM-957
PARTS APPLICATION ANALYSIS Pagez9 of 44

RESISTORS

PROJECT:ALSEP ARRAY E

DATE: 6-1-71
ASSEMBLY : pcu SUB ASSEMBLY: apM SCHEMATIC NO: 2368171
Y 2 E) 4 H 8 75 8 0 1 g1
& N & / / &8 & /&
& o © \ v /& & o J&& ei
& &, & ¥ & ) 1 &0 [/5F S
G/ sfed £ [/ § feelie S e s Gl e Tk
04%5 t§é§§ A/ "Qij‘ ST/V5E, 6 '94? Ly 55‘%7 co. BN &EF 1S5 138 I3 3
A?Vf § 578 & v é LR §ES (8 S5 kR
é ¥
¢ ya
g i
R34 RNRSSEIQOIFR/S Mepco 10K 1 -1 . 0005 < 1% 75 Limits Current 1167' A ; [¢10}] 000167
< N
R4l _IRNR55E1003FR/S| Mepco  l100k] 1 |1 |.0003i<1% Time Constant (1674 A N . 001 . 000167
) ;
R42 RNR55E2003FR/S Mepco 200Kl 1 |.1 0000P9< 19 Bras Resistor . 167 A : 001 . 000167
1 [
R4 |RNR55E1001FR/Sl  Mepco ikl 1 .1 ooz} 2% 75 | Pull Up 1678 N 1. 001 000167
PN ;
] N\ 1
LN i
1 *E T
Lm 1
i 3
1 H
u —
' !
wd
T i
 IE 1
] o 7
18 ]
[} oz 1
T 2 i
: \ i
] 0
C N ,
) :
i 1
DN i
[} N\ []
N .
i [
i
18 20 . 21
FAILURE RATE SOURCES (FCR COLUMN #16)
AATM GO A B__. - CALCULATED MTBF RS TOTAL FAILURE RaTE: 000668 % /1000 RS
¢ )

BS-321A




ATM 957

PARTS APPLICATION ANALYSIS Page 30 of 44
{SEMICONDUCTORS)
PROJECT: ALSEP ARRAY E DATE: 6-1-71
ASSEMBLY: PCU SUB ASSEMBLY: APM SCHEMATIC NO: 2368171
o M AVG PWR DISSIPATION {mw) MAXIMUM VOLTAGES RE
é. TYPR a A RATED AT 2] v {Vepo | Ve | Verot Ve CIRCUIT | PART 5 L& TC
o oxt DESIGNATION, v ja L) 3ic ¢ 5C 220 Sl alalala a | a [romcmonjseEciaL £ A U o0
o roa gfR vlT A A Ala A lS 38 by A iy ps . P or ZNVIRON 1L T U} TOTAL
5 gvm SEMICONDUCTOR, » e S wjv s ¢ %|c ¢l ¢ En R ¢ APPLI- E LT A u| rAILURE
e - POLARITY c |1 gfr cis Bf M o lrmiz A{ 7 |QR(E THisl T T THT | camon 1 LT RATE
c - T JE LB T L B A v 1iv 8 v s Qa 4 A E u E v {Define) R P
o L A I 1 s [AE[A B[ A -] D :? D A D A A L PER | (/1000 BRS)
o R T Olgpor | 3  |L NiL L jamvod 3 L L T1 rres)
o E LR 4 0Tl e cane) v v v v v v ] E H
; 3 2 s R s 33 Y Toc ls T e s TA fu u n 3 F 3 w 1 » 1 » F = 2 k3
— 2
03 | s2N2222A 1 {70 j175 k800 .000}z <1% 5 T Amp. g LA . 00510
g 1
s | s2N22z2A T1 |70 j175 hsco .000)2 < 1% 16 Amp. : . 00510
1
£t
£25 Mot { 70 200 1300 126§ 7 1 H ‘ . 01320
SZN2907A 58 6 Amp. -
N g i
Ray £ )
Q6 2368192-1 IRCAL 70 {200 B5 21 2479 16 Dump g ; . 00730
vt g wattls j |
|
i - g s
1-)61&}1( Voltag E : i
VR2 | SIN751A Mot 70 j175 400 ]0007 <1% 5, 1] Ref. g L . 00290
£ .1
Dicly- 1 Voltage E : g
VR3! SIN751A SORf70 {175 400 0007} <1% 5.1| Ref. Vo . 00290
Mof. A 4
Dick Voltage E :
VR4!| SIN7SIA =20 170 1175 400 .0003{ <17 5. 3 Ref E - 00290
Mot i i
Plol 70 |175 400 0007 <19 Mt -
on 7 . £
VRS| SIN751A ot " 1 Ref. E - 00290
ot. -S|
Dicki Voltag g : Vv
son - olta
CR1| SIN645 Mot 10 130 600 'imml’“‘r‘ 225191 | prot, i La .00125
- FAILURE RATE SOURCE (See Cobumn 13} » »
A ATM 605 c FOTE: It is assumed the tranaient and peak power does 2ot exveed the eafe Limit. ToraL ratves rate 204365 g/1000 wns.
o
FATA

BS-321A




PROJECT: ALSEP ARRAY E

ASSEMBLY:

PCU

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS)

SUB ASSEMBLY: APM

{saoionpuodTWag)

MAX. TEMP °C

Page 31

DATE: 6-1-71

SCHEMATIC NO:

MAXIMUM VOLTAGES

|

AVG PWR DISSIPATION

» FOR RELIA
TYPE ; A RATED AT v K3 Vepo | YeB | Voro | Yo PART 1_4 s ::{ :T
c c o o
DESIGNATION, !; AR:JTA nc A ala . =5 a5 R A R A R Arm:::msncqt. %'ulL“lT
SEMICONDUCTOR, A Cla wju s a c ulc ¢l ¢ En Se=] A < A ¢ A C 1 arrui- llﬂﬂ'-gmll!"-""'lt
c e cla e| u T BT A £lE T THT T T camon ET el 1 o
POLARITY v c T T <k {g ] U E u £ v R P
T E T|L B v 1lu 5| © a (Dettne) E RATE
Alp 1 A ® ; < D A D A D A H A L PER
v L olmr | g1 8 [AZ]a x| a £ L L L ee|T 1] 8 1T
R o e jL ML L fambor % £ |oords £]t00
B M a T cast) v v v v v H R |ARS)
3 R « TC 31 T ja A in n 1 1 " 1w Y3 1 3 ju ) i) E" }u iu |u:#
Dick Voltagp E
son Prg =
- rotect, H P A
SIN645 Mot, 600 J00226 <1fe 225 9. g i
g ]
E
g,
|- —
£ |
£ 1
=
H
g
g8
g |
F] I
£
E
E
-
g |
E |
g |
i
]
E !
H ]
j 1
|
i
-
pJAILRE RATE SOURCE (3oe Columa 33 » *
ATM 605 A c NOTE: I in assumed the transient and peak power daes not exceed the safe limit. TOTAL FAILURE RATE
]
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ATM 957

PARTS APPLICATION ANALYSIS Page 32 of _*%
(MICROCIRCUITS)
. _ALSEP ARRAY E . 6-1-71
PROJECT: Y DATE:
ASSEMBLY: PCU SUB ASSEMBLY: .. AFM SCHEMATIC NO: _ 2368171
-— M o,
g M T MAX TEMP °C VOLTAGES INPUTS OUTPUTS  § SPEED %chs CIRCUIT FOR RELIABILITY USE ONLY
g TYPE N vlaalrslasTom| a | om{ran[xor | Fan | L % OF FUNCTION RATE 1 s [em[1c
8 DESIGNATION ¥ E CM 1} AU cUfEA c E i N MAX outT | © MAX Jmin OR (% 1 Q]4v]eo
Q. CKT TB]l TN} TN ] RX T RN T o 1ORV A ACTUAL APPLI- ) & iur]an] TOTAL
3 sYm A uit | Ecluclat] ulai % b % CATION 1000, c | Y] FAILURE
£ NO. ¢ AE| DT AaTlTIM] A | TM ) % HRS) | € ar RATE
2 u LN 1] L1 JEU L EU N T4 e
E T o ol om DM G :;::_ € lrvee| (/1000 HRs)
. 2 . R4, s R . " " . N " . e " b o o |=
Ul IMiil NsClLin-§ 70 150 {73.7 5.3 5 4.7 10 Com- —;A . 0036
ear
c parator :
U3 LMIM1 NSCjiLin-} 70 150 6.2 5.3 5 4.7 10 Com- }A . 0038
ear parator i
c -+
UlA| 54017 TI Nand 70 1251 80 5.3 5 4.7 10 1A . 000375
Gate Flip-Flop {
Open 1
Col., )
Nand . i
U1B 54017 TI _gate 70 125 80 5.3 5 4.7 15 Flip~Flop § A . 000375
pen
[ ol. :
Nand i
[U1C 54017 Ti gate 70 125} 80 5.3 5 4.7 20 Inverter 1A . 000375
en
238 {
. Nand |
UlD 1 54017 TI %ate 70 1251 80 5.3 51 4.7 20 Inverter iA . 000375
en
238 !
ex ncrease :
UzB| 5404 71 fmv. | 70 | 125§ 80 | 5.3] 5 | 4.7 25 Current 1A - 00025
Drive i
Hex Increase T
uzC 5404 TI : 70 125} 80 5.3 5 4.7 25 C urrent : A .. 00025
nv. Drive !
1
5404 flex : ncrease 1
uzD , TI fnv. {70 | 125] 80 | 5.3] 5 | 4.7 25 Current LA . 00025
rive 1
= FAiLURE RATE SOURCE (Sse Catumn 18 * NOTE: DERATED VOLTAGE IS DETERMINED BY: i
- 4 . . 00945
ATM 605 c :::‘:.::g:{.:(SI::JE‘?,::;‘E::":‘T) TOTAL FAILURE RATE oo %/I000 HRS
B o

BxA 679



(S3n0I00401N)

PARTS APPLICATION ANALYSIS

ATM-957

Page _ 33 of _44
{MICROCIRCUITS)
PROJECT: __ALSEP ARRAY E DATE: __6-7-71
ASSEMBLY: PCyY SUB ASSEMBLY: __ APM SCHEMATIC NO: 2368171
M T MAX TEMP °C VOLTAGES INPUTS ouTPUTS SpEED fCLOCK] FOR RELIABILITY USE ONLY
A WIDTH CIRCUIT g
TYPE ﬁ z AALIRI| AJ DM A DM | FAN [%OF | FAN | 1 % OF FUNCTION aaTe | s [em]1c
DESIGNATION £ E (ol 0} AU cu E A 4 E i IN MAX out { 0 MAX JMIN__ OR (% |9 Y ?8
ot A T8 TNL TN ] RX T RN I ¢ TIORV| % A ACTUAL | APPLI- jo00 | B [LTAN| TOTAL
SYM ¢ (V] E¢ uc Al U Al D % CATION 1 € laiiLiT] FAILURE
NO. T AE| DT | a7 TMm A TM ) HRS) | ar RATE
U LN | Lt E U L EU N se | E L IPER
] T 0 o DM DM i {5, E [Tveg| (%1000 HRS)
£ N N !
o
Increade
. Hex. Curre lt
V. B . 2 . .
U2E 5404 T1 In 70 125 80 5.3 45 4.7 25 Dr1ven| 00025
" 1
!
|
|
}
+
|
|
|
{
|
|
!
L
1
!
{
1
!
{
i
!
t
{
!
1
T
t
|
]
L
!
!
1
I
= FAILURE RATE SOURCE {See Coiumn 19 - NOTE: DERATED VOLTAGE IS DETERMINED BY: =
DERATE S ¢ .
ATM6054 c MK INOM e BATEO MAX  YhOM! Torat ranune nare - 00025 /1000 RS
D

6xA 679




ATM 957

S

PARTS APPLICATION ANALYSIS Page3s of 44
RESISTORS

PROJECT: ALSEP ARRAYE DATE: 6-1-71

- ASSEMBLY ; PCU SUB ASSEMBLY: Ripple Off Logic SCHEMATIC NO: 2348171
o
g. 1 2 3 5 4 H [} 'I& (] 0 1 "g/ , i . ~§
® o © £ ~ & & 3 &~ &L /o8 &
o R £ $ £y &Y Ja8g PP AN £ 138 [3F /54
S\ s/ 8 £ e/ £ [eelrin/ S8/ 58 S8 ) 88 8 L S
" & S8 4 & i;,r &s é’& £, < (5 S s 6.~/é§§ éﬁ §8 /55 [SELS
e | &8F LEoes § LA ST A & sy SEE 1K 38 o8 e
$ 5 § /¢ /88 4 § SeV & & 5F[E8 55k
;& & ~ v P ’ S § I
< { ya
R35 |RNR5SSEI1002FR/d Mepco 10K{1% | 0.1 [.00006 <1 75 | Current Limit .167) AN 1.001 . 000167
N i 1
R36 |RNRSS5E1912FR/d  Mepco 19.1K1% 1 0.11.00006 <19 Deleted L1674 AS L. 001 . 000167
I !
R37 {RNR55E1002FR/§ Mepco 10]1% 10.1}.000gs <19 j( Current Limit L1671 AN 1-001 . 000167
) 3 "\ ]
R40 |RNR55E1001FR/§ Mepco 1K 1% }0.1]0000p <1% 75 | Deleted 167, A& 1. 001 . 000167
i ]
[ 1}
N v
N {
i {E [}
! " i
t ]
] ‘E ]
1 lg ]
' &] 1
3
! g I
1 5 i
! o 3
: JE !
H o 1
1 ]2 !
1 ]
N
1 ]
N ;
LN .
C N :
t \ i}
N |
N :
I \ [
i N i
18 0 21
FAILURE RATE SOURCES (FOR COLUMN #16) ’
A ATM 605A B CALCULATED MTBF___ . HRS TOTAL FAILURE RATS .___ __00___068 %/1000 HRS
c D
PORE BRUs
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{sao3donpuod1UIag)

PROJECT: ALSEP ARRAY E

ASSEMBLY: PCU

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS)

SUB ASSEMBLY: Sensing Module

ATM 957

Page 35 of 44
DATE: 6-1-71
SCHEMATIC NO: 2368151

™ MAX. TEMP MAXIMUM VOLTAGES RELIABILITY USE CNLY
A
TYPE o A RATED AT o v §YeBo | Ve [Vego | Ves CIRCUIT | PART 5"""4 $ IF M|F FiT ¢l
CcKT DESIGNATION, U oale 3IS ST wme . Al . 13% _,:- ala | r ] R | a [FUNCTION|IPECAL S & SlLlv i 70 rorau
svM SEMICONDUCTOR, P S N P c wlc c] ¢ |Eg i AP S A1 S AL C | areu. | wmew Byl R|uTi LA N} rALURE
¥ POLARITY S owujr S F| ¥l cjTEjTaAl T I3E|E Ef vl g tu | g | v |CATOR] B o ElmrP
" ToE T ® A U Tju st vu (<81 o A b A D A |l LPATRL (8/1000 HRS)
LI LB I [ 8 |A Eia B| & E L L L E ) eeT 1| PN
R T [+] 8POT B e L NiL L  JAmb.or} é = belowl € K 1000
B Th | N bd A case) v v v v v v g | » |HRS)
s * s R s 33 fe Te Js T e s Ta | *C 1 n i i 1 n N 1 » £ Sa. s in i ia
E |
Bridgg g |
CR1 SIN5417 ITRW| 70 | 175 300 30 100] 8 [Recti- gA : . 00021
fip %
N\ :__-/\ i
CR2 E !
H E !
14 2 4
g
CR3 H i
H ¢ : ES
i ; i L :
i - :
! = f ;
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