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1.0 Introduction

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

2.0 Configuration

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

of which are redundant.

A B
Upliﬁk Power Control Power Dump Power Control
ADP Power Control Status Telemetry Net
Transmitter Power Control Temperature Measurement (Traﬁsmitter)
DDP Power Coutrol Motherboard

Experiment Power Control

3.0 Failure Rates

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

Functional Section %/1, 000 hours
Experiment (each) . 03380
DDP . 03337
Transmitter . 05941
Uplink . 036133

ADP . 032787
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Functional Section %/1, 000 hours
Power Dump .05013
Mother Board . 025232
Telemetry Net Status . 023477
Temperature Measurement . 00376

(Transmitter)

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

4.0 Analysis Conclusions

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

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




Stress

0 - 129%
13 - 25%
26 - 35%
35 - 50%
51 - 60%

Over 60%
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Table I

PDU Derating Summary

Quantity

321
48
39

7
2
9

Comments

Relays allowed 100%
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PARTS APPLICATION ANALYSIS 8-13-71
SUMMARY
"DJECT: ALSEP-E DATE: 8-13-71
_SEMBLY: C/S SUB ASSEMBLY: PDU SCHEMATIC NO:
NON-REDUNDANT FUNCTION BLOCKS
TOTAL NO, TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS
CAPACITORS 6 . 011312
RESISTORS 56 . 009587
DIODES 38 . 029080
TRANSISTORS 16 . 018000
RELAYS 4 . 013600
FUSES 14 .'013720
THERMISTOR 1 . 000300
COILS & CHOKES
101 . 095599

TOTAL ASSEMBLY FAILURE RATE 102599

%/1000 HOURS

MEAN-TIME-TO-FAILURE HOURS

MISSION SUCCESS PROBABILITY
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ATM 956
PARTS APPLICATION ANALYSIS 8-13.71
SUMMARY
—PROJECT: ALSEP-E DATE:
‘SSEMBLY: C/S SUB ASSEMBLY: PDU SCHEMATIC NO:
REDUNDANT FUNCTION BLOCKS
TOTAL NO, TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS
CAPACITORS 6 . 000030
RESISTORS 96 . 048939
DIODES 104 . 069967
TRANSISTORS 52 . 116760
RELAYS 33 . 095060
TRANSFORMERS
CONNECTORS
COILS & CHOKES
291 . 33073

“X2 FOR TOTAL PARTS COUNT

TOTAL ASSEMBLY FAILURE RATE -33073 %/1000 HOURS

MEAN-TIME-TO-FAILURE HOURS

MISSION SUCCESS PROBABILITY

Q. 3272
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SUMMARY |
PROJECT: ALSEP DATE:
ASSEMBLY: PDU SUB ASSEMBLY: UPLINK SCHEMATIC NO: 2362281
2362292
INCLUDING REDUNDANT UNIT
TOTAL NO, TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS
CAPACITORS 6 . 00003
RESISTORS 25 . 006479
DIODES 26 . 01488
TRANSISTORS 12 . 02700
RELAYS 10 . 02380
TRANSFORMERS
CONNECTORS
COILS & CHOKES
79 . 072266

TOTAL ASSEMBLY FAILURE RATE . 072266 %/1000 HOURS

MEAN-TIME -TO-FAILURE HOURS

MISSION SUCCESS PROBABILITY

BS-322
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PARTS APPLICATION ANALYSIS 8-13-71
SUMMARY
—~PROJECT: ALSEP DATE:
'~ SSEMBLY: PDU SUB ASSEMBLY: ADP SCHEMATIC NO: 2362281
2362241
INCLUDING REDUNDANT UNIT
TOTAL NO, TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS
CAPACITORS 6 . 00003
RESISTORS 23 . 004999
DIODES 26 . 014714
TRANSISTORS 12 . 02700
RELAYS 10 . 01883
TRANSFORMERS
CONNECTORS
COILS & CHOKES
77 . 065573

TOTAL ASSEMBLY FAILURE RATE . 065573 %/1000 HOURS

MEAN-TIME-TO-FAILURE HOURS

MISSION SUCCESS PROBABILITY

S-322




Page 9 of 54
ATM-956

PARTS APPLICATION ANALYSIS 8-13-71

SUMMARY

. PROJECT: ALSEP DATE:
ASSEMBLY: PDU SUB ASSEMBLY: TRANSMITTER SCHEMATIC NO: 2362231
TOTAL NO, TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS
CAPACITORS
RESISTORS 14 . 02278
DIODES 14 . 00865
TRANSISTORS 6 . 01326
RELAYS 5 . 01472
TRANSFORMERS
CONNECTORS
COILS & CHOKES
39 . 05941

35-322

TOTAL ASSEMBLY FAILURE RATE . 05941

MEAN-TIME -TO-FAILURE

MISSION SUCCESS PROBABILITY

%/1000 HOURS

HOURS
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SUMMARY

(Transmitter) DATE:

'SSEMBLY: PDU SUB ASSEMBLY: Temp. MeasureSCHEMATIC NO: 2362231
ment
TOTAL NO, TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS
CAPACITORS
RESISTORS 2 . 00346
DIODES
TRANSISTORS
RELAYS
THERMISTER 1 . 00030
CONNECTORS
COILS & CHOKES
3 . 00376
TOTAL ASSEMBLY FAILURE RATE . 00376  %/1000 HOURS

MEAN-TIME-TO-FAILURE HOURS

MISSION SUCCESS PROBABILITY

KAy Be B J
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SUMMARY
. PROJECT: ALSEP DATE:
‘ASSEMBLY: PDU SUB ASSEMBLY: DDP SCHEMATIC NO: 2362261
TOTAL NO, TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS
CAPACITORS
RESISTORS 8 . 01202
DIODES 9 . 00532
TRANSISTORS 4 . 009
RELAYS 3 . 00703
TRANSFORMERS
CONNECTORS
COILS & CHOKES
24 . 03337

TOTAL ASSEMBLY FAILURE RATE . 03337 %/1000 HOURS

MEAN-TIME-TO-FAILURE HOURS

MISSION SUCCESS PROBABILITY

nac.2292
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ASSEMBLY: PDU SUB ASSEMBLY: EXPERIMENT SCHEMATIC NO: 2362221
TOTAL NO, TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS =
CAPACITORS
PARTS F.R.

RESISTORS 10 . 001677 50 / . 00840
DIODES 11 . 00822 55 / . 04120
TRANSISTORS 6 . 01350 30  /.06750
RELAYS 3 . 01040 15 / . 05200
TRANSFORMERS
CONNECTORS
COILS & CHOKES

30 . 03379 150 /. 16910

TOTAL ASSEMBLY FAILURE RATE ., 03379/0.16910 /1000 HOURS

MEAN-TIME-TO-FAILURE

MISSION SUCCESS PROBABILITY

*Parts and failure rates for five experiment power control modules.

1 S.322

HOURS
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ATM 956
PARTS APPLICATION ANALYSIS
’ SUMMARY
. PROJECT: DATE:8.13.71
‘ASSEMBLY: SUB ASSEMBLY: Pawer Dump SCHEMATIC NO:2362228
TOTAL NO, TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS
CAPACITORS 2 .00131 Series
Redundant Usage
RESISTORS 34 .00388
DIODES 20 . 00245
TRANSISTORS 16 . 03325
RELAYS ' 4 . 00924 Each Load Has
Quad Red., Contacts
TRANSFORMERS
CONNECTORS
COILS & CHOKES
TOTAL ASSEMBLY FAILURE RATE 05013 %/1000 HOURS
MEAN-TIME -TO-FAILURE HOURS

na.12?

MISSION SUCCESS PROBABILITY
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PARTS APPLICATION ANALYSIS 8-13-71
SUMMARY
PROJECT: ALSEP DATE:
~ ASSEMBLY: PDU SUB ASSEMBLY: MOTHER SCHEMATIC NO: 2362217
BOARD -
TOTAL NO, TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS
CAPACITORS 4 . 011312
RESISTORS
DIODES 2 . 000200
TRANSISTORS
RELAYS
TRANSFORMERS
FUSES 14 . 01372
COILS & CHOKES
20 . 025232

BS-322

TOTAL ASSEMBLY FAILURE RATE . 025232

MEAN-TIME -TO-FAILURE

MISSION SUCCESS PROBABILITY

%/1000 HOURS

HOURS
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SUMMARY

DATE:

BS-322

TOTAL NO, |  TOTAL

DEVICE TYPE USED FAILURE RATE COMMENTS
CAPACITORS
RESISTORS 20 . 003557
DIODES 16 . 01992
TRANSISTORS
RELAYS
TRANSFORMERS
CONNECTORS
COILS & CHOKES

36 . 023477

TOTAL ASSEMBLY FAILURE RATE . 023477

MEAN-TIME -TO-FAILURE

MISSION SUCCESS PROBABILITY

%/1000 HOURS

HOURS
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{SEMICONDUCTORS) g
PROJECT: ALSEP-E DATE:__ ;. ,1.7)
ASSEMBLY: ppu SUB ASSEMBLY: Uplink or ADP Drivers SCHEMATIC NO: 2362281
g AH | MAX. TEMP °C AVG PWR IXSSIPATION (mw) POWER RATIOf MAXIMUM VOLTAGES DIODE PIV s FOR RELIABILITY USE ONLY
. TYPE N A RATED AT [9) o |Vepo ) YVos | Vepo | Vox CIRCUIT PART = s (r wjr rly ¢
n cxr DESIGRATION, LI Y R R 28 _,; R{ala|afri{a "mm"sp‘%‘aﬁ‘i“ﬁg?g;?gg TOTAL
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= FAILURE RATE SOURCE {See Cotamn 23) » » 02894
A ATM 6054 c NOTE: It is assumed the transient and peak power does not exceed the safe limit. rorav eanvns rare 202894 /1000 ans.
D
- Note: X2 (if ADP included)

BS-321A




x2 (if ADP included)
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{SEMICONDUCTORS)
PROJECT: ALSEP-E’ DATE: 1-21-71
ASSEMBLY: PDU SUB ASSEMBLY: ADP RELAYS SCHEMATIC NO: 2362241
w p——
g M MAX, TEMP °C AVG PWR IXZRIPATION (mw) - POWER RATIOf MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE CNLY
A
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a »o POLARITY O LR L ¥l e lrBiTal v 1381k sl o[ s v} x| u [CATONT e I Elae
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A ATM gOgA c NOTE: It is assumed the transient and peak power does not exceed the safe limit. TOTAL FAILURE RATS 00944 $/1000 FMs.
B D
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PARTS APPLICATION ANALYSIS Page 20 of 34
(SEMICONDUCTORS)
PROJECT: ALSEP-E DATE:
ASSEMBLY: PDU SUB ASSEMBLY: ADP RELAYS SCHEMATIC NO: 2362241
= )
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A
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(SEMICONDUCTORS)
PROJECT: ALSEP DATE:
ASSEMBLY: ppy SUB ASSEMBLY: ADP RELAYS SCHEMATIC NO: 2362241
w —————— ’
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PARTS APPLICATION ANALYSIS
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SUB ASSEMBLY: ADP Relays
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Page 22 of 54

DATE:
SCHEMATIC NO: 2362241
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IR 5E1182FS 11.84+1%| .1 ).001d. 015 6 2051 § 1. 001 . 000205
! y
R-5__RNR55E2051FS i 20.58+1%{ . 1 }.0003. 003 65 Y 205: ] 1.001 . 000205
1 N 1
i ‘\\\ ]
] []
' i
8 .
N |
[} t
] ]
] I
I |
[ 2 v
1 g )
] '3 1
\ 2 [
1 ]
[} ]
i t
[} N 1
1 1
R ,
] t
r N ]
N ]
N .
1 \ i
1 1
¥ Selected Per 2362290-4 » 2
FAILURE RATE SOURCES (FOR COLUMN #14)
A ATM605A B CALCULATED MTBF TOTAL FAILURE RATB.'—QM%/!MHRS
C D

veam sanr
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ATM-956 15 July 1971
PARTS APPLICATION ANALYSIS Page 23 of | 54

(RELAYS)
PROJECT: ALSEP ) DATE’._—
ASSEMBLY: PDU SUB ASSEMBLY: ADP Relays SCHEMATIC NO: 2362241
gﬁ CONTACT LOAD um RELAY COIL ::2 Ur
1
; o "EYEIEB D!Sl((}));A;lr(;l: RATED VOLTAG.ACTUAL POLES POWER |VOLTAGE .3:‘ i thr 5 u
cuiT , MIL RRENT culc ]} o
P REFER- M e = R IS pox A POxio’ jorma | REQD ] I ot
~ ENCE MANUFACTURER x  Freany prRaDyl o ol L Tlria}lrlu]|p jTION OpERA ] MISCELLA-I g 1 RATE
DESIG- AND L R |sTATE| PEAX [oravx ° afirdrlufoi)e | PE NEOUS e jsRR | F
NATION CONSTRUCTION TR Afulvielato]n | our]moe] remarcs Mo o | 1 Lo 000 wours
Svl ¥aj v v A P R A sxconn) 107> B " &
1 L: 3 4 B U d o » 10 i Dz bs he i he o 18 9 1 23
_.._._____-'———-——._.—-‘._T_
(40M37496 -33) 5
K -1 422-8038 Teledyne {28 0.5 |29 29 40 IResig] 2 | 2 [200128120}- K1 10 231 A {1 . 00231
! é
K -2 ; i 54 - 236 . 00236
] E
) : 40 - 231 . 00231
g
i
K -4 v ; 54 \ - 231 y| . oo0231
CB-1 (2330151-2) ! :
cCB-2 421-3120 ; 14. 5 1r 1 - 159 (2 00318
i B
CB-3 , : ; - 159 1] .o00159
; L B ;
: M 17 !
: H
CB -4 ; i - 159 . 00159
CB-5 i - 159 . 00159
|
CB-6 Y Y v . y \ y -ty Y |50 r'| . 00159
DEVICE
AVERAGE PAILURE RATE SOURCES (FOR COLUMN NO. 21)
AMBIENT ADP
TEMPERATURE 2 LATM605B B CALCULATED MTBF HOURS ToTAL FalLuRE RaTE =.01883  4/1000 urs
c
24 25 e 27

BS-321 A




(s103donpucdOTUIaG)

ATM-956 15 July 1971

PARTS APPLICATION ANALYSIS Page 24 of -,
(SEMICONDUCTORS)
PROJECT: ALSEP-E DATE:
ASSEMBLY: ppu SUB ASSEMBLY: Uplink Relays SCHEMATIC NO: 2342292
s L
u MAX. TEMP °C AVG PWR DISSIPATION (mw) |POWERRATIO|  MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USK ONLY
A
TYPE » A RATED AT 3 © Ycpo | VeB | Yero | Vex CIRCUIT | PART = n‘ g (r ™ c
Y E oAU o
cKT DESIGRATION, u s Ala e ¢ 8C AR A R ELE ® A ® A " A ’“"S,““:.i’:fa'g«‘g,‘?..’,' vty vl TOTAL
SYM SEMICONDUCTOR, A B LJA HIU S A € Mjc ¢f ¢ Eg E; T T T T T b4 APPLI- MENT =ml R 4 N| rAnLumre
. S T A BRI ER R - 9 B O B I B B L B B M G o
A A < D A B A D A i AL ER | (/1000 HRS)
R - BN B 1 P B el i - v . - § MEmfF o |iscoirven
» ™ N T T, cane) v v v v v v E R
s * s R e 333 Je Te |3 T e sTa ] "€ s » 1 1 1 Ty 1 n s » lu g » 2
GI T= Isola - ?g :
CR1| SIN645 TRW 65 [150 600 10, 1]1. 79 2251 29 kion 2 :A 1 }.00096
o
o T
1 gg |
CR2 10. 1§1. 7 " 2 1! . 00096
—$2 4+
: Induct. §§ I !
CR3 i 5.0|.8% Kick gol . 00094
| =& |
; £]!
, ! |
Cr4| ! ; 5.0 g gl . 00094
i { 14
, ! i 211
! ! i g1
CRY : | ! 5.0 " £ . 00094
i H —E 4}
i 1 B E :
CRI16| : 5.0 " E I . 00094
i 3
! g1 i
Ccrzl 5.0 " £l t . 00094
=E }
CR22 5.0 il g ! 1. 00094
=
R23 11 k.19 RN
C i . J . K.19 5 {Isola -~ g .
creg Y YIY Yy v . £
g v . tion _E i 2 }.00188
- FAILURE RATE SOURCE (See Column 23) b * 00944
A ATM 6054 c NOTE: 1t is assumed the transient and peak power does not exceed the safe limit. TOTAL FAILURERATE 77" §/1000 HRS.
B D
A
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PROJECT:ALSEP-E
ASSEMBLY: PDU

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS)

SUB ASSEMBLY: UPLINK RELAYS

DATE:

ATM-956 15 July 1971
of 54

SCHEMATIC NO: 2362292

u | uax TEMP °C AVG PWR DISSIPATION {mw) |POWERRATIOl  MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE CNLY
A Mlr »r
< A RATED AT ) o | Vi v CIRCUIT | PART g, s |r TC
coxr DESIGNATION, g l'\‘ Ala ;‘,$ :—‘ A Ala . == _,; R A R A R A ?""f,m"mg 1 g‘;g;‘:gg TOTAL
sTm smcowoucron, | X |p Sia wiv ST c Mlccl ¢ |Eg R I IR BN A BN - Y7 R S R
o, POLARITY Sl ouly Sit F| ¥ c 7 BT Al T IZENE s lul ey x| o [ATONG e I'RPM
TUE LB T Sl A Julivsi v St olalo|{afnla 1 Ia L PATH ] 471000 BRY)
LI LI L g I s |ABiA B| A e L L L ee]T 1] B Lo
R T offr ] = PRI L borl < 'n.unu g | 1000
[ T | 2" n T case) v s | » (RS
s * s R [ i * T » » 18 1 F n gn %u ju__in *E P
IN5186 |
ICR5 2340376-1 65 | 16 %) Shunt 235: A 1 {.000235
ode T
, |
CR6 - 99 Iso- 284 . 000284
lation N
1
CR7 2. 774 " gzsq . 000284
1
§ 1
CR8 .39, Shunt §234 . 000233
£
2
CR10 1% Iso- §249 . 000249
lation ; N
E
CRI1 .19 Shunt E23d . 000232
: g
CRI2 ! 1% Iso- §249} . 000249
: lation 2
B {
7’ 1
CRI3 16 %) Shunt 5234 . 000235
E i
H] ]
E 1
CRI4 v r <. 179 Iso- 2233 . 000233
; lation i |
- FAILURE RATE SOURCE (See Column 33) UPLINK
A ATM 6054 NOTE: It ia sssumed the transient and peak power does not exceed the safe limft. TOTAL FAILURE RATE %/1000 BRs.
B
e

BS-321A




ATM-956 15 July 1971

PARTS APPLICATION ANALYSIS Page 26 of 354
(SEMICONDUCTORS)
PROJECT: A15EpP DATE:
ASSEMBLY: ppy SUB ASSEMBLY: UPLINK RELAYS SCHEMATIC NO: 2362292
a .
S N MAX. TEMP °C AVG PWR DISSIPATION (mw) |POWER RATIOl  MAXIMUM VOLTAGES DIODE PIV . FOR RELIABILITY USE CNLY
A
. TYPE N A RATED AT © o {Vepo ] Ve | Vero | Ve CIRCUIT | PART s (F MIF Fip ¢
o oxr DESIGNATION, vkl 38 S T . | 3% sleladfalaln A’"'f,”“::m=m"ﬁ3”u‘«?$3 TOTAL
° sym SEMICONDUCTOR, A ls Sla nlv s[a c mle ¢l ¢ En <] A c A < A € 1 appu- u:m§m| RIL.TIA Lis N rAILURE
= el Tlr cjr =] u olr Aol v |GRIEC L T T T T T T |camon ) Clg LI qu 7] maTE
= o POLARITY v e Y T Bl Slujus| v | 5| BV |Efuv]Ee]|w (Deftne) IR PRa
s x Mo 1] AN el Z1<B| o | A D | A D | A i A L AT orn | /1000 )
o H P olbor | = 8,1.1!1.‘:.“..._5 L L L | GeelT 1| oo
» N T {
"ot 1 3 :: oTAlT-‘ seToe v T |a 2 TA urcn :uo)” uv,.vuv"v vgv L‘ !”_LM
w» ]
CR18 1N5186 65 |175 2320 Lok.1 100{29 |iso- IE 1. 000233
2340376 -1 Unithode lation i
¥ 1
] g I
CR17] ‘ : 7.0 ).3% Shunt 5238! . 000233
+ T
. Iso- |
CR 14| 68 R.9 lation 284{ . 000284
i
CR19 ; 68 .97 " §2841 . 000284
: )
J EI
K E
CcR2 & ¥ Y 1 [ .o1k. 14 y Shunt §232 Y j. 000232
— )
E
|
|
4
|
|
!
2 i
g |
:
i i
g
|
21
» FAILURE RATE SOURCE {See Colams 33) bt * UPLINK
A _ATM 6054 c NOTE: It is assumed the transient ard peak power does not exceed the safe limit, ToTaL FAILORE RATE 2001266 %/1000 wms.
B D
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PARTS APPLICATION ANALYSIS

ATM 956
15 July 1971

Page 27 of 54
RESISTORS
PROJECT: Al1sSEP DATE: 1.22-71
ASSEMBLY: pny SUB ASSEMBLY: yplink Relavs SCHEMATIC NO:_ 3342295
1 2 3 4 -1 [ 70_ 8 0 1 g1
& . o8 / / & & & /S
& & o AW - g b /& /4
2. 2 £ "&?\ £ 3% [s§ 2 A < 13& /3 5
5/ o84 £ 50 do bt S5 ) G5F Ry Y
5 sy S & 5 @ /3 &8, Ji’_o é' &S &5 IS &, i & § oS
&S e 88 S § /4SS /8 : &, 8 138 [38 58K
& ARy Ry Y4 4 Jev & FE 55 8 55
sF & & s/ ’ S 58 [°F
4 V)
1
R-1* {RWR8IWZRISFS 2.15{+1%}1.0 {.02 02 {1009 65 C. B. Shunt 074% i.OOl 1 ].000074
1
R=2* [RWRBIWZRISES 2.151£1%}1.0 02 §.02 [100% 65 C. B. Shunt 0741 3. 001 . 000074
. [}
R-3 RNRS5E2102FS 21K [ +1%}. 1 . 001].01 1100% 65 Monitor 2051 i, 001 . 000205
i ] ]
R4 RNRSAEII82FS 11,8 +1% .1 1.0013%. 015 65 2051 1, 001 00208
. i ]
RS RNRSS5E2051FS 0. 1%, 1 . 0001, 003 65 Y 2051 1. 001 000205
) 1
Ré6 RWR8181211FR . ZIK +1%11. 0 12 1.12 65 Shunt Load 0741 1. 01 ;1. 00074
] i
RT RWRSBISIZIIFR i. 2 +1%411.0 {.12 (.12 ¥ 65 Shunt Load 074 1 ] .01 Y . 00074
1 1
] 1
[ 1
i i
1 ] '
® i
(. 1
8 '
-3
1 (4 1
i 1
[ \ |
1 ]
1 1
1 1
1N '
1 i
3 \ ]
] N\ [
PN ,
1 N 1
- N |
¥ «Selected Per 2362290-4 * ?
*Selecte erFAﬂ-URB RAT-C SOURCES (FOR COLUMN #18)
A ATM 6054 B CALCULATED MTBF HRS TOTAL FAILURE RATE . 002243 ¢/1000 urs
(] D
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(sheray)

ATM956
15 July 1971

PARTS APPLICATION ANALYSIS - Page g of 54
(RELAYS)
PROJECT: A1sSEP DATE: ;_3>.71
ASSEMBLY: ppu SUB ASSEMBLY: yplink Relays SCHEMATIC NO: 3362792
BF[s o| .
CONTACT LOAD NUMBER RELAY COIL ;;5 ol &
caeur e B P T b+ ] L
1R T 0
Ry ‘ 31 = o [ o) & [ [P |onmma  neen mf "o o
ENCE {MaNUrACTURER]| © R frEAny] breany] L {.Ti{Tlalr]ule {TIONS| LR FanaCRLIA-B 1 MATE
DESIG- AND L R |STATE] PEAK [gy,7p |SURGE| alilrslulci | | PER |OPERAY nNEOUS isex| F
NATION CONSTRUCTION T = A Jvpviefalc]n | BouRimom| reuatic Mo MeR- 1 g 000 ouRs)
sipftL on ow)| &
Svl TAf v v A A e 1 SEC 000 R
1 2 Is Ui S ) o 0 10 t Jiz hs Jio fi he fn  le T )
= =t
] (40m37493-33) 5
K- 422-.8033 Teledyne 28 {(0.5129 |29 202 Resid2 {2 podiz2di6f- <1 |10 . 00382 A1l }.00382
20
K-2 .76 - . 00280 . 00280
|
K-3 ;» ! 202 - . 00362 . 00382
; j 7 ;
; ; I B
o
K-4 ¥ : i ; 202 - . 00382 b |. 00382
- ¢ i b
. r 3 i
CB-1{ (2330151-2) : ‘ :
CB-2| 421-3120 ; i 14. 4 111 - . 00159 (2}.00318
g I
CB-3 ’ . - . 00159 1]. 00159
. i
CB-4 . 1 : ' - . 00159 . 00159
: i ;
: i l i :
CB-5 i : , P - . 00159 . 00159
! * T : !
CB-6 v Y VIiY v |y F 1y LYl -t Y |y | ooise v {¥ . 00159
3 § : . i : ! ¢
DEVICE Uplink .02382
AVERAGE FAILURE RATE SOURCES (FOR COLUMN NO, 21)
rxurx%mnmt 2 ATM605B CALCULATED MTEF HOURS TOTAL FAILURE RATE . }/1000 HRS
c
l_"_ 28 ) ) 27

BS-3214
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PROJECT: ALSEP-E
ASSEMBLY:

F

EDY

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS)

ATM-956
15 July 1971

Page 29 of 54

DATE: 1.23.7) L

SUB ASSEMBLY: Transmitter

SCHEMATIC NO: 3 62231

M MAX. TEMP °C AVG PWR DISSIPATION (mw) _ | POWER mm MAXIMUM VOLTAGES DIODE PIV 5 FOR RELIABILITY USE ONLY
A
N RATED AT I3 o | YcBo| YcB | Vero | Ve CIRCUT PART = 8 IFrM
cxr merx;nu, : A alec ¢ 35 am E N h'uncngn SPRCIAL 2 “74 olavu
r e Alr ulr a A ala A ls ab R p R A R A or  |ENVIROM-E joo0l U |T L TOTAL
sYM SEMICONDUCTOR, A m CSla wnju s A c Mlc ¢l ¢ En St A 4 A ¢ A € 1 apes- lxm'gml R (L.T FAILURE
POLARITY c ht Tlt clA B} M| . 1T BjT A} ¢ |SRIE T TI T T T |canon - RATE
NO. T {g Yle TiL B A v ilu s v S 2:: 14 U E u ) u (Detine) EiR P
o v Alp 1 1 R O Y S £ 0> A D A D A § _g AL (%/1000 HRS)
R T L © BOT E L NiL L Amb. L L ] (BeeT I
SPOT B s g10 £E
Bl op, N n L cane) v v vl v 2 it il
1 ] s R | 33 ls Te 1 T | 2 Ta b TC Iy 1 i3 10 1 13 n 19 » t__l Zn D% 2
E |
2340376-1 Uni - 50 E
CR1 IN5186 trode 65 1175 23240 288}12% 100 {29 (flation ] 20' A 1 {.0002
; 1
GI induct. £
CR2| SIN645 TRW 150 60d 5 {.8% 225 Kiclk §94, . 00094
—5—+
Uni- £ 1
CR3 2340376-1 trod¢ 175 2320 12 |, 6% 100 lshunt H 17, . 00017
- N1
§ |
- Iso- 2 l
CR4 2340376-1 " 175 2320 56 (3% 100 Jation H 15, .00018
g 1 ;
GI Induct. 2 ;
CR5| SING45 TRW 150 600 5 1.8% 225 fiick 594 i ].00094
A
Uni- E
CR6 2340376-1 trod 175 2320 + 2% 100 5hunt g 17: .00017
2
GI s0- - P
CR7 SIN645 TRW 150 600 10 [1.7% 2251 ¢ lation 390y i 1.00096
A g | i,
f Induct. 2 I 2
CRS "o 600 5 1.8% 225 < ick 504: , : |.00094
gL :
i . [nduct. g ! i
CRY ¥ oy 600 5 1.8% 225 | ¥ [Kick goul ¥ Y {.00094
i &1 :
b FAILURE RATE SOURCE (See Column 23) bt *
A ATM605A c NOTE: It is assumed the transient and peak power does not exceed the safe limit, TOTAL FAILURE RATE ‘&m———v‘m HRS,
B D
E Y
BS-321A




ATM-956
15 July 1971

PARTS APPLICATION ANALYSIS . Page 30 of 54
(SEMICONDUCTORS)
PROJECT: ALSEP-E DATE: 1-23-71
ASSEMBLY: PDU SUB ASSEMBLY: Transmitter - SCHEMATIC NO: ;342231
»
g M MAX. TEMP *C AVG PWR DISSIPATION (mw) |POWER PATIO]  MAXIMUM VOLTAGES DIODE PIV FOR RELIABIUITY USE ONLY
A
3, pa— ¥ A RATED AT 9 ° Vceo | VeB | Yeeo| Ve CIRCUIT | PART g r “,'l" Fir ¢
S Eod I B WP AT O s vy e O T U6 el G el D IR I 23, Y -
8 svm semcomucron, | 4 |n Sla wilv sf % culccl c|Eg Bl T 1T 205 ) 40 S |arra | uewT Egeyl RIL-TIA Lia N ranums
o POLARITY c f1 glr cla Bl M o i1 BiT A| T |98 : o £ k : ¢ | camox £ o1 ¢} L 1|  mATE
e No. T g Y TiL B | x [vi]us|ow FRET ol - L3 (Drtine) § ¥ Ras
5 [ R LI 1 s |A Ela | & e D y 4 5! *t(yma/xooouu)
o R I 9 | gpor E  IL N|L L pamvod < L E‘I“":'xmm
° El ot |, " Y g S case) v vl vl vl ovi v 10 peom® = loms)
; 1 ] a R Je s 'J s Tl T s 2 ‘A Ll 1 i u_;n=a 13 1% 17 u% » E =rn uuu‘g n
S~ . H l
| 2340376-1 [Uni- Iso- g |
CRIP  [Neige trode 65) 174 2320 288]12% 100 Ff) lation §20:A 1| . 0002
2340376-1 sg }
CR11 IN5186 [Uni- 175 2320 12 }.52% 100 Fhunt §l7| . 00017
trodd -3
—5—+
GI induct. H l
CR14  SIN645 TRW] - 1150 600 5 1.8% 225 Kick - Eoqy 00094
! ~5—1
o s | ESF’,‘ £
CR14 e ‘ 10 §1.7%) ation g906 . 00096
£
; — 1
CR14 v O 5 T £,
, . 8% i ck £94 . 00094
—=5 ]
E
£ !
i
£
]
= |
] |
£
E |
£
g
g
g
3 1
» FAILURE RATE SOURCE (See Column 33) » *
A ATMO05A c NOTE: 1t is assumed the transent and peak power does not exceed the safe limit. oL FaiLuRe raTs — - 00321 571000 ums.
B D
7,0

BS-321A




{s103>npuoOTWIIG)

15 July 1971

A__ ATM 605A

FAILURE RATE SOURCE {Se¢ Column 3%)

c

NOTE: It is assumed the transient and pesk power does not exceed the safe limit.

PARTS APPLICATION ANALYSIS of 54
(SEMICONDUCTORS)
PROJECT: DATE:
ASSEMBLY: SUB ASSEMBLY: Transmitter SCHEMATIC NO: 2362231
R '
" I MAX. TEMP °C AVG PWR DISSIPATION fmw) MAXIMUM VOLTAGES DIODE PIV g FOR RELIABILITY USE ONLY
— : A RATEDAT o CIRCUIT £ H z‘:‘ oS
c c
cKT DESIGNATION, U als i F 2s°C A Ala N sl e A R A R A !'“"S'm vli L 7y TOTAL
YM SEMICONDUCTOR, Al Sla niu 8§ & c Mlc ¢l ¢ <«<| A < A ¢ A € | appui- { RILT A N| PAILURE
cli Tir cla = M T Bl A} T EF T T T T T T I camon c ! LT RATE
NO POLARITY r Ie Vig 2L B c v 1]y s v 29 z v [ v | 3 U E ]
v iy 4o 11 A Jax|a ] a gl P4 D) AT D] A L PER | ($/1000 HRS)
7 u° olmort {8 it 12 A 5 L L g 1 voR
s | 1 N{8POT | T v v H £
r 1 sr Jo A LT T ls sTA | 1 » £ ® Pl
Q1 Switchf § }
Q3 SM2N2907A T1 65 [ 200] 1804 ing g 75|A 21.0055
i ] g v
f ‘: ! g_|
Q4 i i : 275 1].00275
;_ , 5+
; ; § |
[ 4 Y r 25 11.00275
H i E_ |
=
Q2A) GE R Relay ] i
S2N2060 Mot} ! 7. Driver 813 1].00113
&B T1 | ! g |
Q5(A) ; I
wn ; | f 5113: 1]1.00113
! £
E
E |
g
B
||
2 1
_E t
!
E
E
H ]
2 i
£ |
-
E |
» »

TOTAL PAILURE RATE . 01326 %/1000 HRs.

L)
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ATM-95¢
15 July 1971

PARTS APPLICATION ANALYSIS Page 32 of 54
RESISTORS
PROJECT: ALSEP-E DATE: 1-23-71
ASSEMBLY : PDY SUB ASSEMBLY: Transmitter SCHEMATIC NO: 2362231
1 2 4 5 (3 7§ (} 0 1 1
& % o Iy N o /& A,'g' / > le [&& /58 4'-'55‘
& 3. o2 § /3 38 /80 [a% [af 32 %, 10 vf 1 Fx /55 [SESS,
$ps / 88 8 £ 539/ £ [saliof/ S8y 58 /8 $8 8 Seeoly see /35 /85 faF ke
S S A N 2 §e §, J& SO&ENY \~/'4' 58 &8 /S [ oS
¢ g YT §& Fe é" I i;é‘éﬂg %{5 &F S FALS é, 185 /88 WA
55 $ & /&9 8 v 4~ & & 55 (88 5 RS
s 8 s Se ’ S v
- mw 10 ? yi
)
R1 RNR55C3011FS | Mepco 3010 1+1%] 1 12.57|<1%)100%] 65 | Voltage Drop. Resis. | 173} 1. 001 00173
RrR2 At n 3010 1 I 1 " n " 173 : : 00173
1 '
R3 RNR55C3320FS \ 56,24 0.1 fko0.1}{" Relay Driv. Bleed Resils173 1 ' 00173
* ! N
R4 RWR81R715FS Dale 1 Circ. Breaker Shunt 63 | 00063
i ] ]
R5 RNR55C3320FS | Mepco 2 1K 0.1186 1€1% Relay Driv. Bias Res.} 1731 | 00173
1 ]
R6 RNR55C3622 681 0.1 23.5 {23.5% Relay Driv. Bias Res. | 192 1 00192
1 1
R7 RNR55C5622FS 56. 2] .1<0.11<1% Relay Driv. Bleed Res.] 1731 a | 00173
]
RS RNR55C5622FS 21K .1l86 <% Relay Driv. Bias Res. | 173 : ' 00173
] ]
R9 RNR55C6810FS 681 0.1 ]23.5 Relay Driv. Bias Res. {192 | IS i 00192
3 ] b f
RI10 | RNR55C3320FS v 56,240 ! 10.1i0.1l<1% Relay Driv, Bleed Res.} 173 4 ]‘.‘. | 00173
- - ! R [
RI1l RWRSBIWR715FS | Dale 1 Circ. Break. Shunt 0631 | I8 1 00063
] |
R12 | RNR55C5622FS | Mepco 21K 0.1186 {<1% Relay Driv. Bias Res. | 173 4 JE 1 00173
: [) 1
R13 | RNR55C6810FS 681 0.1 [23.5 [23.5% Relay Driv. Bias Res. {1924 | N ) 00192
K ] \} )
R14 RNR55E3320 562K 0.11<0.11{<1% Relay Driv. Bleed Res.f 173 § 1 00173
: 1 [
R15 | RNR5SE5622FS 21K : J0.1186 {<1% Relay Driv. Bias Res. | 173 1 g ] 00173
g ] 1
R16 | RNR55C6810FS Y 681 | Y lo.1z3.5 o35 ¥ Relay Driv. Bias Res. | 1921 | 1) ¥ | .00192
] NN |
T N |
i N 1
3 i
19 = Selected per 2362290-8 20 2
FAILURE RATE SOURCES (FOR COLUMN #14)
A ATM605A B CALCULATED MTBF________ _____ HRS TOTAL FAILURE MTBM%/!OOOHRS
D

rens samr

BS-321A

A - Temp. Measurement




ATM 956

o 15 July 1971
PARTS APPLICATION ANALYSIS : - Page 33 of 54
{RELAYS)
PROIJECT: A1sEP-E DATE: 1-25-71
ASSEMBLY: PDU SUB ASSEMBLY: Transmitter SCHEMATIC NO: 342231
= of r.
n COMTACT LOAD .U::n RELAY COIL wh :
E o rves pesGRATION RATED vm.nclmn.  vouss | rowsn Tvormacs  aas of e
E ::cux' e MANUFACTURER ot A m‘;"m{ Eaidnang oPERA 1 Ao | 2ilure M3 ey
DESIG- oD L | F,‘n.,“:} rax Enwjooroz] L BT THIA[ T I UL P | oem lopmmafRate <l s RATE
NATION CONSTRUCTION K z s Peivlislaten|ogrm™=ig/ 100 BE-1 I /1000 noung
Svl®af v vimaf af?® i Bl el & b 107 H
1 2 Is Chlill A to i « he* 7
S
K1 16 5
K2 40M37496-33 Teledyne 28 $0.5] 29 29 424 Resig 2 | 2 J20 1281201 - f <1 {10 526 A j2 [.01052
CB1 2330151-1 4 s : 14.5 5 ':1 - 1 |.o02
; '
CB2 | 2330151-1 2 1 L ooz
1 . 233015101 ] ! ‘ ’ ‘
CB3 E ¥ vy £ EF* k bt 4 F: - Fr | ooz
3
i 1 L F OB L L | 1 - b
b 3
DEVICE
AVERAGE PAILURE BATE SOURCES (FOR COLUMN MO. 311
‘ TEMPERATURE: A _ATM 6058 B CALCULATED MTBR HOURS. voraL FanuRERats. - 81472 z/r000mms
c B
24 25 "
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ATM 956 15 suly 1971
PARTS APPLICATION ANALYSIS Page 34 of 54

(MISC. PARTS)

PROJECT: ALSEP-E DATE: 1-12-71
ASSEMBLY: DU SUB ASSEMBLY: Transmitter SCHEMATIC NO:

2362231

—~ o
g - . —
= A it FOR RELIABILITY USE ONLY
¢ CImRCuIT TYPE DESIGNATION v = % | pasL-
F PFAILURE] O PART
. STMBOL {CEC, MIL OR MFR) ¥ M RATE | U spbcar | URE FATLORE
and ¢ = i R NT | RATE RATE
o NUMBER T = et A oErneey ! /1
CONSTR 9,/1000 HOU!
a4 ueTIoN R uAX | v |[RATED| uss H « ):(sm [erily ¢ e
= . s e B —c,ans) 1
2 3 L 4 5°C |s 'vm"‘{rL z m s fe
E H =
= 1
RT1 2335661-2 enwal 228 |-40 5.97 100 Temperature sensing R 3 ID ! 01 . 0003
= : i
= | ]
- 1 §
- i ]
z i i
4 [ M
I
N .
- 1
I |
< 4 1
H i !
z 1 |
- { i
- 1 !
= [ 1
= 1 ]
- i
= | 1
= { i
- i
- .
z 3
= ! 1
Z ! '
: ! !
| |
- 1 ]
- 3 4
= | 1
- I
- t
- - i
T |
H : i
H \ i
18 = i )
FAILURE RATE SOURCES (FOR COLUMN 11) 1 b . 00030
A ) CALCULATED m‘ar_l_"_&g_mms TOTAL FAILURE RATE ____%/1000 HOURS
c. D MUSANIChnXXYV * 10
ORD Form 3238
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PARTS APPLICATION ANALYSIS Page 35 of 54
(SEMICONDUCTORS)
PROJECT: A1sEP DATE:
ASSEMBLY: PDU SUB ASSEMBLY: Digital Data Proc. SCHEMATIC NO: #3862261
oo
Au MAX, TEMP °C AVG PWR DISSIPATION (mw) POWER RATI MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE ONLY
A RATED AT o {Veeo | Ve | Vero | ver s |F Mjr ¥
CKT Dsmcr::;lou. l’l‘ A, Jic c 28°C ..:g ': R A rﬁ‘,‘.'ccﬁ‘gn sp'i?:"ﬂ:. _-?‘&"/1’ oAUl A ; g
F oM CR UIT A A Ala A fSTas | R ° R A 8 A or  [ENVIRGN-E jpoq! U |1 LIN Iy yi rorar
svm SEMICONDUCTOR, o by A NiU B{ A c Mlc ¢l ¢ En £ < A ¢ A S | aema [uewr Eppgl RIL-TIA Lis o] rarLurs
c |t T{r cir ] w T BT BlEF ] T T T T Tl Tle S ci 1 Ju 1| aars
o POLARITY T e Vi Tl g | C 1 AT HEe g x v e}l u T} o |camon b Sle b
A A JU LU s} U <8 { o f{alpoialop]a (Define) are
v N g ol 1] s [AaEla B| A B L =5 o |4 Y1 @ |PER] (3/1000 RS)
R T 0| spor 4 g (L NlL L fambod 3§ L L 0 7 @Bee]T 1] 000 rYPE
, . A : T ,'l‘,;" iy : . ,TAT W Tl case) v v v v H {poio E : HRS)
1 13 % u i 1 'y t] -t 'En i3 I 25 %
GI ) Iso- g '1
CR1{ SIN645 TRW 65150 600 10 {L.7% 2251 29 llation g‘?é 1A 1 100096
1
]
Induct -
2 51.8 |
CR l l % Kick §94 i 00094
! ! .
: ; & i
CR3 v % * ‘ 5 |.8% " 594 ! . 00094
£ |
Uni- ; ;
CR4 2340376-1 trodd 175 2320 8 2% 100 Shunt 513 i . 00013
- -
Uni - Iso- E
CR5 2340376-1 trodd 175 23201 10 {.4% 100 lation £17 : . 00017
£
Gl Induct H l
5 : !
CR6| SIN645 TRW | |150 600 8% 225 Y £ 00094
T H g }
. i ; g |
i : " £ |
crR7l i y L 5 {.8% ¥ 594 . 00094
! 18 i § | {
CR8| 2340376-1 Uni- J H :
trodd 175 232 8 1.35% 100 Shunt § 13 . 00013
E
Uni-} | Iso- H :
CR9] 2340376-1 trod 175 2320 10.3 }.459 100 lation g171 Y Y {. 00017
- !
- AILURE RATE SOURCE (Sce Colamp 23) » *
A _ATMEDSA ¢ NOTE: It is assumed the transient and peak power does not exceed the safe limit. roraL ranvre mars = 90532 w1000 uns.
13

oA
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ATM 956 15 July 1971

’ 54
PARTS APPLICATION ANALYSIS Page 36 of
(SEMICONDUCTORS)
PROJECT: ALSEP-E DATE: 1.25.71
ASSEMBLY: PDU SUB ASSEMBLY: Digital Data Processor SCHEMATIC NO: ;342261
n MAX. TEMP °C AVG PWR DISSIPATION (mw) | POWER RA' 'MAXIMUM VOLTAGES DIODE PIV LIABILITY USE ONLY
TYPE ; A RATED AT w ° Vcpo | VeB | Veeo | Yo CIRCUIT =2 T C
c =
KT DESIGNATION, v sla il ¢ BC s ala NN Bloa R | a R | A [FUNCTION b J—
sYM SEMICONDUCTOR, Alde Sla wlo s c Mic ¢!l ¢ Ea E; 4 b4 4 < 3 S § appn N| rAlLURE
» POLARITY c |1 y|r A =} w | o |rBlr Al T |2E|E ' v : L 3 T | camon 1| waTE
T |= Qlx T B 2 lvijvus| vu S|<8 1 o | a p | A D! A
uNLDlm 1 s |A E|la B8] A ] L L L ER | (/1000 HRS)
® T 0 SPOT B z L N{L L Ambso: s YO
» ' 1'" N T T case) v v v v v v
B s R Ia 33 |o Tc J2 T |s sTA | "Cin M 1 r:a 1 1 i1 "y » » n n
Q1 SM2N2907A Switch|- |
Q3 o T1 §65 J200 1804 1.8 1<1% 60 5 40 5 ing : 2 }.00550
Q2 Relay g ;
Q4 S2N2222A T1 {65 {175 1800 7.1 K1% 60 29 IN/A| 29 Drive _§175| A 2 1.00350
)
¥
g |
g |
-
2 |
E
E |
=1
EE
:
=}
E
i
t
1
EB
g |
g |
L B}
H
g 1
H |
. S
H ]
g |
g
= 1
bt FAILURE RATE SOURCE {See Column 33) » ” 00900
A ATM605A ¢ NOTE: It is assumed the transient and peak power does not exceed the safe limit. rorat ranvnr sate 200900 g/1000 ams.
B D
eta
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15 July 1971

ATM 95¢
PARTS APPLICATION ANALYSIS Page 37 of 54
RESISTORS
PROJECT: AlSEP.E DATE: 1.25.71
- ASSEMBLY : PDU SUB ASSEMBLY: Digital Data Processor SCHEMATIC NO: 2362261
o]
e nh 2 3 4 s () 1§ 0 o 1 1
ot & . &5 / / &3 I F7
1) & o Yy r) N © % & & & §§
) . s £3 xf /8 /a5 /a8 £3 2 NS £ N N
° Spe oS8 £ £ =35/ & [88 $0.8, T5; YA oL 8 $§'°§°f S§e S5 /58 J8s 7€
S5 P & T3 SRBESIEL/ &S JE SO&S Sy S58 SEF /SIS
2 RT ) CessE § [ ¢ A E SET I [58 TE WREY e S EAS
~ o & L N
&E d § : é SR, [T [58 5 RS
i ) Vi 0
1 f | :
Rl RNR5E5622 FS | Mepco 56.2K £1%)} 0.1]0.861<1%}100%} 65 | Relay Driv. Bias Resg. |. 173 1A 1. 001 . 000173
1
R2 RNR55E6810FS Mepco 681 1123.5 23.5%) v " " 192, Il . 000192
% i 1]
R3 RWRBIWXXXXFS| Dale Circ Break Shunt .063, ' . 000063
R4 RNR55E3320FS Mepco 332 11<0.1 §<1% Relay Driv. Bleed Res.l73: : . 000173
* 1 i
R5 RWREBIWXXXXFS] Dale .0 Circ Break Shunt .063, N i . 000063
' \ i
R6 RNR55E5562FS Mepco 21K 1{86 <1% Relay Driv. Bias Res 173 % t . 000173
i t
R7 RNR55E6810FS | 56. 2K 23.5 [23.5% ! " B .192: | . 000192
(=]
1 )
RS RNR55E3320FS r 332 <0.1]<1% ! | Relay Driv Bleed Res |. 173, 4 E ) y . 000173
[} £ 1 )
il .
T e ]
[ i
1 ?n 7
[ i
] & 1
R 1
1 1
"N .
1 1
LN ,
1 1
N !
TN [
) 1
TR 1
N .
] 1
) N 1
19 % Selected per 2362290-3 L] 2
FAILURE RATE SOURCES (FOR COLUMN #14)
A ATM60SA_ 5 CALCULATED MTBF______ ______ HRS oTaL FarLURE RaTE - 001202 81000 g
C D
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ATM 956 15 July 1971

PARTS APPLICATION ANALYSIS Page 38 of 54
(RELAYS)
PROJECT: ALSEP-E - DATE:__1.25.71
ASSEMBLY: PDU SUB ASSEMBLY: Digital Data Processor SCHEMATIC NO: 2362261
L) CONTACT LOAD wg T RELAY. €OIL » !
o RATED ACTUAL VOLTAGE
w TY PF DEYIGRATION M
< CIRCUIT (CEC, MIL OR MFR) v ¢ VOLTAGE CURRENT o
z ey MANUFACTURER] © v €A an 7
DESIG- AND ¥ r forare| PRAX [ont| smoe r
NATION CONSTRUCTION A 2 ;
Svl Tal v v IMAY{ a R
1 2 3 4 3 ] d ; * o =
K1 40M37496-33 Teledyne 28 10.5 {29 29 1150 -
CBl 2330151-1 14.5] -
CB2 2330151-1 14.5] -
y ‘} 1 Y
DEVICE
AVERAGE PAILURE RATE SOURCES (FOR COLUMN NO. 11)
AMBIENT
"““.”c TURE » __ATM605B B CALCULATSDMTBF _____________ HOURS rorar vaurs ratg - 90703 31000 rs
24 25 27
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ATM 956 15 July 1971
PARTS APPLICATION ANALYSIS Page 39 of 34
(SEMICONDUCTORS)
PROJECT: ALSEP-E DATE: 1.23_71
ASSEMBLY: PDU SUB ASSEMBLY: Experiment SCHEMATIC NO: 2362221
u . TENP "C AVG PWR DISSIPATION MAXIMUM VOLTAGES 3 FOR RELIABILITY USE ONLY
A
TYPE N A RATED AT " o {Vceo | Vep [Vero | Ver CIRCUIT | PART Epard 8 |F MIF Fix ¢
cxt PESIGNATION, FI VY PO O 4 I R 3RI5 | aln|a] afa pocmon 3’“““;‘/'! TR L —
sTM SEMICONDUCTOR, FH Sla mjp s a Pt R R Ea RN R RN 21 S | arpu- | MeNT Emgl ® L-TiA LA | rannex
POLARITY c fr §jT c[r 5] w) o |7 B|r Al r |QEIE AR EERE] E | u [CATION | e I Elrvp LT RATE
NO T |5 L TL Bl s fvifus| v S]<81} p A D A D A ¢ ! l.l"-'mﬂ.q
v e P D 1 BoT 1 8 ABla & A = L L L 5 TI|& PER | (/1000 HRS)
R |T olbor! ¥ | = 1 NiL L jamb s 2 -l Geel T 112000 fTYPR]
L TS I T ¥ |, T cane) v vi vl vl vl v £ {oeio R]mts)
i) 2 s R 8 s IC Iy ? 9 n 3 1 '3 b1 3 1 13 iu £ E En :a M 2 k 1]
: [so- § |
Uni - g
CR1 2340376-1 trod¢65 175 2324 340 147% 100129 [lation 100%E 221A 1}.00022
GI Tnduct. % }
CR2 SIN645 TRW 150 600 p. 1 1.8% 225 [Kick § 94| . 00094
E
Induct. ér i
CR3 SIN645 " 5.1|.8% [Kick E 94' . 00094
é ]
1
! ls0- ; i
CR4|  SIN645 " ‘} 10.111.7% Y | i [ation g96 . 00096
i = !
Uni : g !
CR5 2340376-1 rode 175 23208 18.3].8% 1001 ; Shunt { ; 174 . 00017
s 1
£
Uni- Ts0- -4 :
CR6| 2340376-1 |troa 175 2324 371 B60% 100 lation §Z7| . 00027
i
G1 Induct. ] :
CR7 SIN645 TRW 150 600 5.1}1.8% 225 [Kick g 94} . 00094
]
nduct. g :
CR8|  SIN645 o 5.1 |.8% Kick §94, . 00094
i
Iso- § :
CR9|  SIN645 non 5.1[.8% {/ hation v B9ty y{. 00094
¥ ( ' j | H
= FAILURE RATE SOURCE $Sce Coluamn 23) » *
s _ATM6054 c NOTE: 1t is assumed the tranaient and peak power does not exceed the safe Mmit. TOTAL FAILURE RATE ...0063 2 %/1000 HRS.
B D
[ *One of Two (Redundant) Boards for Six Experiments.
BS-321A




ATM 956 15 July 1971

PARTS APPLICATION ANALYSIS Page %0 of 54
{SEMICONDUCTORS)
PROJECT: ALSEP-E DATE: 1-23-71
ASSEMBLY: PDU SUB ASSEMBLY: Experiment SCHEMATIC NO: 2362221
®
[+ M MAX. TEMP °C AVG PWR DISSIPATION {(mw) POWER RA MAXIMUM VOLTAGES DIODE PIV FOR REUAB!L“’Y USE ONLY
5. TTPE : A RATED AT p| o |Yewo VcaTcho v cmeurr | PART 3 ¥ ufF Flr ¢
s cXT DESIGNATION, v la 3ic ¢ 2% 3% < | w A ” A R A [FUNCTION [SPECIAL £ Ay o]
o riucRUTA A Ala A lS 38 N p x s R P or nwmou.g o U} TOTAL
3 sYM SEMICONDUCTOR, alp Sla wjv sIT% ¢ %|c ¢l ¢ Ee C1ol BN B B Al S lapru | mewr E T N| PAILURE
o NO POLARITY c q1 ylr cjr Bl M} o [T Bl Al T I3E|E L e |l o i v | camion . T| RATE
= T e Y T2 8l S luilvsf v sl% | 1Al B Y2} (Deﬂne)s A
o LA L L RO 1 s |AEjA B[ A H L T T i Tl“,/pm(%/looouls)
124 R |T 0 E r (L N[L L tame. s 2 £ g |1000{TYPH
o E ™ | Y N 2T T case) v v v v v v H R
M @ * s R e s d Je Tc Js T |a s TA J Clu 1 13 Jie 1 i 1 n Iy » i = 2 Fil
= CR10|  SING645 FrwWos 150 600 5.1 ].8% 225 | 29 |Induct E
- R R Kick £9414A 1 |.00094
g
-
Iso- g |
CR11 SIN645 65 1150 600 10.1 |L.7% 2251 29 |lation §9GIA i1 ].00096
3 1
D1 : Switch -
D3 S2N2907A T1 |65 |200 180 1.8 k1% 60 15 |40 |5 i:;‘ < %275!1& 3 |.o0825
D5 £ 1
22 Relay F i
24 S2N2222A T1 J65 175 1804 7.1 K1% 60 22 |N/A| 29 Driver EI7QA 3 }.00525
Q6 g i
£
2
E
£
E |
i
1
I
= -
g
E |
g |
é i
s I
E
s i
o
2
H 1
g |
= FAILURE RATE SOURCE (See Columa 33) » * .
A ATME05A c NOTE: It is assumed the tranaient and peak power does not exceed the safe limit. TOTAL FAILURE RATE ‘———01540 %/1000 HRS.
D
E )

*One of Two Boards for Six Experiments.
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PARTS APPLICATION ANALYSIS

ATM 956 15 guly 1971

Page 41 of 54
RESISTORS
PROJECT: ALSEP-E DATE: 1.25-71
ASSEMBLY : PDU SUB ASSEMBLY: Experiment SCHEMATIC NO: 2362221
1 2 3 4 5 ] 7&' 8 0 1 A
& . L& / / &S A
& & © o\ ¥ & & & &g /08 §£
& I & § £ o § & ¥ /8 & 2 Sk L oF 138 /ST /50 SS
SoE «SF £ & '5? gg ”é"; ) T8 S& Jf <§¢° & 53'15-’,;' SEe 155' §§ Ga 5§
Sy x¥ o N ¥ g\f é’ £3& S&o SL&x “é’q 5”§ &5 A A AN
ey y 2 §JY T 5 65 5 /a8 T s ey &8 95 J8S LEEE
84 E T /687 & /% § eV & '3F (88 G5
9 & * g/ ’ 5 &
f L0
R1 RNR55E5622FS | Mepco 21K {1% Jo.1 k1 k1% }100% 65 | Relay Driv. Bias Res.|. 173})A 1.001 1 1.000173
R2 RNR55E5622FS 21K k1 K1% " " " .173: : T . 000173
w ] [} H
R3 * IRWRBIWRXXXFS 1.j0 Cirg. Breaker Shunt |- 0631 : ; }. 000063
H )
R4 __ |RNRSSE6810FS 681 0.1 22 P4% Relay Driv. Bias Res }- 1921 ' . 000192
] !
R5 RNR55E5622FS 56. 2 41 K1% Relay Driv. Bleed Res}- 173, ! .000173
N\ T
R6 RNRS5E3320FS 21K K1 K1% Relay Driv. Bias Res. .173: & I ; |.000173
R7 RNR55E6810FS 681 24 R4% Relay Driver * " 192: }g : 2 1.000192
n :
R8  |RNR55E6810FS 681 24 pa% weoow IR EHE: ' : |.000192
t Ed I H
R9 RNR55E3320FS 56.24 1} 1 K 1% " '"_Bleed Res. 173 I3 ! © 1.000173
1 =] |
R10 |RNR55E3320FS se.2d Y1 T b kiw Y |- " i 173, 1 £ | } . 000173
] C 1
1 o [
] o !
P2 1
I I
) : ]
] |
] § 1
| \ ]
N '
] \ t
) I
[) N t
I\ .
[ N !
1 1
¥ Select by 2362290-7 Circuit Breaker Kit EQ P
FAILURE RATE SOURCES (FOR COLUMN #14)
A ATM605A B CALCULATED MTBF HRS TotaL FAILURE RATE - 001 677 /1000 Hrs
[ D
p MY
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(sheray)

PROJECT: ALSEP-E

ASSEMBLY: PDU

PARTS APPLICATION ANALYSIS

(RELAYS)

DATE:

ATM 956

Page 42

15 July 1971

of 54

1-25-71

SUB ASSEMBLY:  Experiment SCHEMATIC NO: ;362221
CONTAUT LOAD o RELAY COIL MBS
RATED ACTUAL roLs | vowEm |voitacE] ..o
CIRCUIT (C8e, 2L oR MrR) VOLTAGE curreNT [Tyex | T A puax] A Paax OoF c nl o
REFER- ’ . u" b I — or lolclun]lc|r]o |FRERAREIDIFailure L FAILURR
MANUPACTU TEADY TIONS
DTG AND 13 frrate] PEAK [oring | Somos S 1Al TI215 (Y5 pm jorrmadRate r RATE
NATION CONSTRUCTION H B A Lly ' Ao nomR T { o, /100 BE- 1 |i%/1000 noursy
Gyl Naj v v {m A ° I SBCONDY x 10~ R
1 la s e {c u . 0 10 1 D2 hs i Jis® he he 18 1
12, 5§ 5
K1 2346262-1 Babcock {32 2 29 29 1483 Resip2 |2 J1.14.93 18 Z.q <1 1o 34 . 0034
16/ 5
K2 40M37496-33 Teledyne 28 5 545 212 4128 20f27.4 <1 |10 80 . 0050
: 16 5
CBI1 23301511 Feledyne 28 5 ? . 114.5 W 1{1 412820 |-- [ <1 J10 20 . 0020
i
DEVICE
AVERAGE FPAILURE RATE SOURCES (FOR COLUMN NG, 31)
AMBIRNT
TEMPERATURE A __ATM605B B CALCULATED MTBF HOURS rorar raiure rate - 01040 3/1000 ans
e 25 7

BS-321 A




PARTS APPLICATION ANALYSIS Page 43 of

54
(SEMICONDUCTORS)
PROJECT: ALSEP.E DATE:__g_lg,_u
ASSEMBLY: ppy SUB ASSEMBLY: power Dump SCHEMATIC NO: ;342223
[4)] F
o “ MAX. TEMP °C AVG PWR DISSIPATION (mw) JPOWER RA MAXTMUM VOLTAGES DIODE PIV ELIABILITY USE CNLY
g_ TYPE : A RATED AT © v §¥cpo | Vop | Veeo | Ve CIMCUIT { PART 5 “l T C
A oK DESIGNATION, v |a ijc ¢© e ag | & runcrion [sPEcAL £/ of
3 r lu A ulT A A Ala A 1=V fas R A R A R A o [Environ-E | u] roTAL
5 sYM SEMICONDUCTOR, A s Sja nju s{ a c Mlc ¢] ¢ En el A ¢ A ¢ A € | APPLI. | ENT 5’%’,1 Nl FAILURE
A POLARITY c |t Tlrocls =} wi o trmlr ] v |SEIEC] T T T T b T b T camon £° T|  RATE
£ e TREAMETIE P S| AaqviivslvyTai%gl el X 5 X5 (oetioe en | s
9, R |T L : :l’%r‘l‘ : sg t ¥ ]A. ' t Amb.or] g L L L Duty § ryex (b1000 mRs)
£ H
E 2 3 s R e A T e Ter T e sTa fw T ‘e.uc) 1 1 M 1 v 18 M 1 M 3 v 1 M » EYCICE 1
- CR1 | 234376-1 U Iso- H
CR2 | TXIN5186 i“ 65 | 150 2w 20 1% 100 |29 |lation}50% Z22 2 | /00044
H
CR13 ! —3 l'!
CRrR14 20 1% ‘ 29 50% §22 ¥ 2 |.00044
; g ..
CR117 | g | i
CR14 17 |1% .15 5.0, §22'v 2 |.o000s8
| E 1!
CR14 ! ; I
CR16 34 |2% i he 50% F25 l 2 |.00150
1 il
; £ ]
CR1Y j z 3
CR2( 10 1% 1 ¥4 50% ;22, : 2 |.00040
1 . £ 1
CR3 i ] : i
CR4 65 150 A 20 1% Y 29 < 1% §iZ| ! 2 |.00044
)
= T
CRS GL Induct H : :
CRé6 | S1N645 TRWe65 {150 600 5.1 1% 22529 [Kick |<1% F22 ! 2 1.00044
= i
CR7 _S b
CRS8 g2z, 2 |.00044
e
CR9Y g |
CR1 §22| 2 |.00044
:E |»
- FAILURE RATE SOURCE (e Column 23) b »
AATM 605A . ¢ NOTE: It is assumed the transient and peak power does not exceed the safe limit. ToTAL FAILURE RATE 00201 /1000 uns.
B o
R )
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PARTS APPLICATION ANALYSIS

(s 1030NpUOD TULIIS)

Page 44 of 54

{(SEMICONDUCTORS)
PROJECT: DATE: g.13-71
ASSEMBLY: SUB ASSEMBLY:  power Duiap SCHEMATIC NO:_336202¢
» MAX. TRMP °C AVG PWR DISSIPATION (mw) MAXIMUM VOLTAGES FOR RELIABILITY USE CNLY
x K
TYPE N A RATED AT o {Vewo| YeB | Vezo| Vex cieuir | PART 14 8 |[F M|F Fir
c ¢ CIAL = O {A Ul Alo of
ext DESIGNATION, v; l't‘ 3 r :' s ¢ 3°C A Al A a8 : é : A runsrnon :’:'ﬁnoni,‘%l u 1[. #: 1T v] ToTAL
SR SEMICONDUCTOR, A fp S[a WU siTaA c Mle ¢f ¢ ER I B - appLl- | MENT Epggl RJLT|8 LA N raILURE
POLARITY Sl T S|t F| ¥ e lTBiT Ab T s s luvle|u CATION E lElpldt T M
NO T |8 LiE TIL B A v 1lu s v %2 S A b A {Define)} ! A L RATH pER | (3/1000 HRS)
O L | Y i s 1A Eja K] & B L L Pu Ti|® p‘(
NI AR : v el meE
1 R {« A Tl te st b s Ta 13 gé v 1 v 18 n » ECYCIE W B 1
CR1% Induct ;
CR13 S1IN645 65 {150 600 Kick {|< 1% 822 1A 2 1.00044
L B
1st }
SM2N2907A 65 | 200 1800} 60 |5 f40 |5 Stage [ < 1% € |a 1].00275
: , nrg,.m. 5t ;
: | ‘: § |
; j g z
; i ; - :
: T 1 ‘ .
| ; | § ; ! ;
‘ i ‘l g | i
: ; 4 £ +
i ; i 3 i, ;
: : ‘ E !
: E] : |
: : E
1 i E
Qi1 ! ; 5 b
? < | i ;
T ‘ i T
Q13 : I FE
i ; : i H { !
1 ! - t ‘, B EEE
Q15 o 1 ! | g |
LR ¥ v ly iy ¥ E | 1
Relay g :
S2N2222A 65 175 1800 60 | 22 | N/A] N/A Drivet 5 I .00175
5 Y

FAILURE RATE SOURCE (See Cobunn 23)

A AIN GQBA

B

NOTE: It is assumed the tranaient and peak power does not exceed the safe limit.

TOTAL rAILURE RATE 202144 %/1000 nRs.
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PARTS APPLICATION ANALYSIS Page .5 of ¢,

(SEMICONDUCTORS)
PROJECT: ,icrp. g DATE: __ g.13.7]
ASSEMBLY: ppy SUB ASSEMBLY: power Dump SCHEMATIC NO: 342223
Ty T ’
g M MAX. TEMP °C AVG PWR DISAIPATION (mw) |POWERRATIOl  MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE ONLY
Z. TYPE : A RATED AT © @ Vcpo} VeB | Vo | Yo CIRCUIT | PART 3 B |F MIF Fir ¢
o KT DESIGRATION, U T R RS T 5 osl el ajrla ] al o povcronseecnLsq,l o3 Ui 4o o
o r uclUTA A AlA A E .<J° A ¢ A ° 2 ps or !'NVIRON-E‘M L,TALTU TOTAL
3 sYM SEMICONDUCTOR, A fe Sla wu siTa cMiceclclEalss] } 4 A ¢ 4 S jaeou- | mENT Eppyl R A N| rAILURE
e o POLARITY choolR S Pl R ln T v <Eicat vl | u | OATON e B PEinel gt 7 ™™
£ f,utnnm 1| 5 M §<= L B R D | A § ! Al-“aﬁrn('y-mnm
128 R |T Slepor] E | v | N L jambor 3 L Duty 2 |87 L1000
E = {hetont BRS,
g 3 1 sa W™ n et s oTa | T | ;m)u uvnvllv"v”v%’v- hOycleSa s unu)u B
w %_‘:T'_z't
2 1
Q4 S2N22224A T1 Jé65 175 1900 7.1 4% 60 22 |N/A N/A Relay <l”‘o§ : . 00175
Drivex* é i A
H } ! !
= . i
Q6 E l
. B -
Q8 g ] : H
g I i
£ |
I !
Q10 : 0 E
R
H i
Q12 1. .
iy
. B !
1] i
Qi4 . 5 [ T
——
g |
Q16 Y, 2 1.
EA I 7 r{ b R A I T |1 & - 00175
¥ i
g
£ |
= §
E i
£ ]
2 |
g
H
£ |
» FAILURE RATE SOURCE (Ses Column 23) hd *
A _ATM 6054 C NOTE: 1t ie assumed the transient and peak power does not exceed the safe limit, TOTAL PAILURE RATE 01225 _ 4/1000 ARs.
B o
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PARTS APPLICATION ANALYSIS

RESISTORS

. 000173

Q00123

2000173

. 000173
. 000173

000173

. 000173

. 000173

000173
-000173

. 000173

. 000173

. 000173

. 000173
.000173

. 000173

. 000173

. 000173

1

4

2362228

1001

8-13-71
SCHEMATIC NO:
&
o
Q
&

DATE:

. 173 1 A

2%

002114 ‘1000 ARS

TOTAL FAILURE RATE _ -

SSSS Y.

it

Cap. Charging

Cap. Chayging

Driver Bias

Base Drive Limiting

65

1%

CALCULATED MTBF

%
(3

.035}35%

035 135%
neg 1< 1%

neg [<1%

SUB ASSEMBLY: poger puro

—

12. 1K 1%} 0.1

12,1

21K
i

56.2K

MEPCO

PDU
Py
£

%
Y

RNR5S5E1212FS

RNRSSEIZ21FES

RNRS55E2102FS

S

RNR55E5622FS

PROJECT: ALSEP-E
ASSEMBLY

-

R1

RZ

R3

R11

R19

R27
R7

R15

23
R31

R4

R 8

R12
R16
R20

R24
R28

R32
19

FAILURE RATE SOURCES (FOR COLUMN #14)

{Resistors)

ronm n2m)
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(shetay)

PARTS APPLICATION ANALYSIS

(RELAYS)
PROJECT: ALSEP-E

ASSEMBLY: ppy SUB ASSEMBLY: pooer pooo

Page 47  of 54

DATE:_g.13.71

SCHEMATIC NO: ;342208

CONTACT LOAD
RATED ACTUAL
TYPE DESIGNATION
circuIT (CEC, MIL OR MFR) v e VOLTAGE CYURRENT ToTAL

iy manuiactisez] © | T brea pTEADY] et

DESIG- AND L B [sTaTe| PEAK [gnrx

NATION  CONSTRUCTION T : (/1000 HOURS)

Svl ¥aj v v A BECOND
M
L l2 3 il N J 3 23
Ki (40M37496-33)
4228030 Teledyne 0.5129 |.25

7 j
| i

K2 |
i x
; }
} !

K3 { 5
3 i
j 1

K4 i ‘
1 1 v iy {1

DERVICE
AVERAGE FAILURE RATS S0URCES (FOR COLUMN NO. 11}
AMBIENT
TEMPERATURE + _ATM 6054 B CALCULATED MTBY TOTAL FAILURE RATE - 00924 /1000 HRS

c

W 65 23

BS-321A
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Page

PARTS APPLICATION ANALYSIS

CAPACITORS

oo

[aM
S
s
b
49
e
3
E
<g
Al
i

A

3

O

jeh
5
3
Q
=
7
w
<
P
]
w
DU
1
I
& A
Om
1
% A
o <

. 000656

2000655

1oTAL FAILURE RATE - 001312 3 1000 uss

~+ 5V Storage

+ 5V _Storage

n

HRS

CALEULATED MTBF

0.5]1100 {65

0.5 1100 $65

1
5 45

15

5

10

+10 |10

+10

(]

1.

1.0

Sprague

Prague

CSR

SR

C1

FAILURE RATE SOURCES (FOR COLUMN #14)

AATM 605A

(Capacitors)

BS-321A




15 July 1971
PARTS APPLICATION ANALYSIS Page 48 of 54

RESISTORS

PROJECT: ALSEP

DATE: 6/30/71
ASSEMBLY: ppU

SUB ASSEMBLY: Mother Board

— SCHEMATIC NO:
o
S Y ) 3 0 s s 15 s ] 1 Al
- s . / / 45 [E06 [&5
w £ & & & % &8 4
~ & & o ¥ AN & c? & 5§ S
Sl g/ e g £ [/ £ feofin/it/ELE ) 488 Srodl sb 885k
" 558 Ly & s 53 &8 § §’ g & é’bgv "\’/ & F3 SIOASSINAL TN
[ £3 AT S & & o /e & /a I3 13 N ) 1 S& a9 I3
S\ &) By ) § O YTTRETE A R B S e
& & . S
89 F J & & & o ¢ & (SRS RS SE
z ya
. | Circuit Breaker ¥ )
R1 RNR55E2051FS MEPCO RO5K] 1 .1 .01} 10% h5°C Holding Circuit 173 A 1 L 001 . 000173
—|Circuit Breaker ] )
R2 RNR5B5E2051FS MEPCO P.OSK} 1 .1 .01y 10% (5°C Holding Circuit L1731 A L 001 . 000173
1 1
) '
t ]
] 1
] 1
1 1
¥ N 1
1 % 1
B i
T V
N .
1 'E [
" ;
" 1
[ o i
8 i
1 £ [
R A
[ ]
1 N 1
i 0
LN .
[ 1
] S ]
] i
1] \ ]
)\ :
' N X . 000346
19 0 21
FAILURE RATE SOURCES (FOR COLUMN #14)
A_ATM 605A B CALCULATED MTBF. 1oTAL FAILURE RATE- 000346 9/1000 1Re
¢ D

Fers wist

BS-321A
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PROJECT: Aisep
ASSEMBLY: PDU

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS)

SUB ASSEMBLY: Mother Board

ATM 956 15 July 1971

Page 49 of 54

DATE: 6/30/71
SCHEMATIC NO: 2362217

" AVG PWR DISSIPATION POWER RATIO}]  MAXIMUM VOLTAGES FOR RELIABILITY USE CNLY
A
TYPE N A RATED AT p | o |Vceof vcs | Vero | ves cmcvrr | PART 5 1.4 g {F M|F ¥y ¢
c c SPECIAL = oA UIT Ao Of
cxT DESIGNATION, v oale 35S BT AR NELENEIEERE! R | a r Aw'ffm‘mm &0 ufiiin 1|7 ol rora
M SEMICONDUCTOR, A |B Sia nfv s a c Mlc ¢f ¢ Ea E; t g b < 2 $ | arr um=m|:k:‘tbl\n FAILURE
NO. POLARITY € 1 T cyA X} Wy o |7 Bir Al v J3B|E M u £ ks : o | camon E 1 Slas L T mATE
T s Y T Bt 4 lvile sl v 5| % N (whe)g RATH
¢ I8 Abb 1 1 azls 31} #| D A D A b A L e T exa | 3/1000 are)
R I U Onmof E i L Nl L fambor L L L 2 (oel T 1 15000 TYPH
e T N L T g case) v v v v v = s £ s
T I R . iTJ s T jru T » TA w '€ 11 1 13 14 18 18 11 1 ”n 27 En 3 » 3"
5
Unit- § !
CR-1] 2360376-1 rode%S"C 320 10 }.4% 100 | 5 ;.(IDI A . 0001
F t
Unit- g '
CR-2} 2360376-1 Irodep5°C 2320 10 |.4% 100 5 g.C(X)i A . 0001
+—
=
E |
L
=
g 1
g |
|
L
3
N
H] |
2
E
E 1
}
-
E 1
E
E ]
H
-] }
E i
£ !
N 2 |
g |
£ |
g |
-]
g |
= 1
» ILURE RATE SOURCE (See Column 23) »
A ATM gas“?\ [ NOTE: It is assumed the transient and peak power does not exceed the safe Hmit. ToraL rawves aatE 0002 g5/1000 ums.
D
LT

BS-321A




ATM 956

54

%o ok

Bige.

PARTS APPLICATION ANALYSIS

CAPACITORS

. 005

Q05

- 000656

. 000656

2362217

1-26-71

SCHEMATIC NO:

DATE:

0656 A

22

011312 3 1000 urs

TOTAL FAILURE RATE

12

Voltage Reserve for

Relay Operation

Voltage Reserve for

Relay Operation

Circuit Breaker

Holding Circuit

Mother Board
&

65

65

65

65

1%

<1%

2

HRS

2

101

CALEULATED MTBF

300 30140%

3086 30]40%

51{50%

&

5150%

SUBASSEMBLY:
L]
&
&
L

75

15

10

10

+50

+50

T0uf §-15

70uf {15

33uf J+10

33uf |£10

GE

GE

Sprague

Sprague

ALSEP
: PDU
£

CLR25BK700TGH

CLR25BK700TGH

2346240-12

2346240-12

PROJECT
ASSEMBLY

Cl1

C2

C3

C4

FAILURE RATE SOURCES (FOR COLUMN #14)
B

ATM 605A

A

(Capacitors)

BS-321A




ATM 956 15 July 1971
PARTS APPLICATION ANALYSIS Page 51 of 54

(MISC. PARTS)

PROJECT: ALSEP - E DATE: 1-26-71
ASSEMBLY:__ pDU SUB ASSEMBLY:___ Mother Board SCHEMATIC NO:_z362217
g' : FOR RELIABILITY USE ONLY
tg N TEMPERATURE ELECTRICAL H H
¢ CIRCUTT TYPE JESIGNATION u RANGE STRYSS PERCENT cHARACTERIETICSE hoad o PART | rAL- TOTAL
{CEC, MIL OR MFR) ¥ RATE | U secar , URF FAILURE
? SYMBOL - A DUTY and » ) g WT | paTe RATE
NUMBER T CYCLE 10001 1
~ APPLICATION BOURSH €& (DEFINE) {%/1000 HOURS)
= CONSTRUCTION H aax | s bmawepi vss at n.(sm ‘1“1.1{;13
-~ 2 —C ) #15) i
3 2 3 R ‘ s . . 9 r 0 s he
. or 310 mA line PDM Power H ]
Fl 2346200-14 Little- .5 < Control .01 1D togs) . 00098
or 665 mA line PDM Power ! :
F2 2346200-15 Fuse .66 <1 Control H 3 . 00098
3 2346200-15 * .3 >99 F’SE/ASE/ EXP #6 ! : . 00098
F4 2346200-15 .3 <1 6 : ! . 00098
i
F5 2346200-15 .2 >99 En mA 3 : E i1 00098
Fé 2346200-15 .1 <1 03 3 I i . 00098
F7 234620015 .30 >99 B 10 4 i i . 00098
Fs | 2346200-15 .00 <1 b. 0 + ! ' . 00098
F9 2346200-15 .34 ~aq 338 5 : ] . 00098
I
F10 | 2346200-15 .14 <1 hi4s 5 { ! . 00098
F11 | 2346200-15 .30 >99 310 1 : H . 00098
]
F12 | 2346200-15 Y 14 <1 148 1 BY : Y v Y1 L ooogs
H H ]
F14 | 2346200-15 Little- .48 >99 483 2 : H . 00098
F15 | 2346200-15 Fuse L41 <1 279/414 mA 2 Rot ip L o9s} .00098
i H
| 1
1
I
i H
1
' i
: 1
L H
15 FAILURE RATE SOURCES (FOR COLUMN 11) 1" 1 .01372
A. B. CALCULATED MTBF— .. _HOURS TOTAL FAILURE RATE ____ %/1000 HOURS
c D._Mil Std 217 Chert XXIV

D Ferm 3330

BS-321A
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PROJECT:

ALSEP - E

ASSEMBLY: PDU

PARTS APPLICATION ANALYSIS

{(SEMICONDUCTORS)

SUB ASSEMBLY:

TELEMETRY

ATM 956

Page 52

15 July 1971

of 54

DATE: ; ,q.71

SCHEMATIC NO: ;342271

" MAX. TEMP ' A-mmummon mw) | POWER RA MAXIMUM VOLTAGES DIODE IV - FOR RELIABILITY USE '
h —
TYPE A RATED AT 3] v | Yeso Vcgo CIRCUIT | PART § {F M|F Flp ¢
cxr DESIGNATION, v NREACEE pravs az | 51 . 2 | a e | A [FoncTION |sERCIAL ?‘J‘i cfaulialo g
Foju dlr ouiT 2 A A A lS a s A P - or ENVIRON-Z 300! U |1 LIN Hir gyl roraL
sYM SEMICONDUCTOR, Ade Sla wju o s[a cC M c En S z Q A APPLI- | MENT Eypgl R {L-TiA LIA N| rawure
POLARITY cht T CiA Bl Wi o 7B T |eB{E ¥ T T | caTion = cl it lu 7| mate
NO. i Uil Tlo B 1 v Qq I B u E v (Define) S ErPL,
A A 2i<81{ o D A D A A L RATH
v N D 3 FOT 1 s AR A =1 L T (%/ | PRR | (%/3000 HRS)
R T [4] SPOT | g jL N L IAmbd. s B ol"":;mooﬂn
1 1 3 : . A T,). Te 1+ "l.‘ T, T case) v v H fhelo R |HRS]
s s * 33 11 23 14 FTY 1] » 21 -3 13 (Y 2 2
. S St 42 %%:L:& a1
g
CR1 | SIN645 GI | 65 {150 600 71 NLe% 225 |29 [Iso- gE |
t
cR2 TR W] lation 80 A 21.00160
¥
CR3 { g ]
R4 i £ :
CR5 { ! ! ! : g1 |
§ H ; j i
CR6 i } : ! é
iR I I 3
CR7 ! : o : H
CRE ; . . c 2 J g
H ; : i H 8
CR ! ¢ ; : ; £
’ i : i : ; ; g
CRIQ} ! : ; ; : £y
critf R : ] Ei
- \i r ‘\r 1 ‘7 \} % g \i{ : ‘ \ \(
CR1Z| ¢ N ? i 21
g |
=
g |
g
——+
VRI1 g :
SIN757A 11 175 100 <1]<1% 9. 448 [ Voltage = i
VR2 L iriting ;25& A 2 1.00516
F :
VR3Y . § i ' ] ‘{ g 1 :
. , 3 ¥ ‘ ? Sl E. . i
vee| § ¥ Y i f TP - R '»
o FAILURE RATE SOURCE (See Coluzan 23) -
A __ATM 605 A ¢ NOTE: 1 s assumed the transient and peak power does not exceed the safe Limit. rotAL raurz rate 031992 /1000 srs.
b
404
BS-321A




(szoists9y)

PARTS APPLICATION ANALYSIS

ATM 956
15 July 1971

Page 53 of 54
RESISTORS
PROJECT: ALSEP - E DATE: 1-28.71
ASSEMBLY: PDU SUB ASSEMBLY: TELEMETRY SCHEMATIC NO: 2362271
1 2 3 4 5 (] 73 8 0 1 gY
& o5 / / o5 /&0 /Y
& & » oN v & Iy &~ 3 &
Sua 8 £ g Fve/ & fo0s /S0 /58 /35 /88 §§Z~§ SE FEWEN ,cif
£ | dseé § B SRR T 3E & SN S5 o8 IS SELS
& EFe8, e/ & VAR ¥ & “ EACLARS & S /S5 S,
8 $L5F g[8 SE/88T % /03 N 7 Y §
& g7 & JoT @ 'S §& &
&8 & s & 4 g ST [5F [R5
f £ .
R1 rRNRS5E1913Fs| MEPco |191d 1%}100 ] 4 | 4% | 100 65 |Operation Identificatiod. 172, A r.001 1 | ooo172
R2 RNR55E9312FS 93, 1K 9 {9% 172} ! . 000172
R3 RNR55E4422FS 44, 2K] D116 116% 172 ! . 000172
H ] '
R5 RNR55E2102FS 21K i 133 B39 199, | . 000199
) ]
R6 RNR55E1912FS 191X 4 | 4% 1724 ' . 000172
) t
R7 RNR55E9312FS 93.1K] 9 | 9% 172 | N ) . 000172
1 )
RS RNR55E4422FS 44, 2K] 16 {16% 172, E . . 000172
. i ]
R10 RNR55E2102FS 21K 33 |339 | i . 199, E ' . 000199
¥ 1 ]
R11 RNR55E1912FS 1914 bl a Jam) ! 172, E i . 000172
H 1 ] i
RI2 RNR55E93 12FS 93.1K : 9 | 9% | i ! 172, | [ X L 000172
H ) | i
RI13 RNRS55E4422FS 44, 2K] ol {16% 172, | s : L 000172
M t 1
R15 RNR55E2102FS 21K 33 33% 100, | 1§ 1 L 000199
] [}
R16 RNR55E4422FS ! 44, 2K] 16 |16% 1724 \ L 000172
—— + - T [} Ny )
R17 RNR55E2102FS ! 21K | | 33 [33% | |} : 199, N ' L 000199
g ‘f . 1 ]
R19 RNR55E2102FS 21K 33 [33% | ; 199 4 S ) L 000199
t s Y [l '
R20 RNR55E1182FS ) 1.8%f ¥ 2.4 A% ¥ 4 Y 172, ¥ N v Y { | o00172
TN ]
) § 1
] N 1
1 1
18 20 21
FAILURE RATE SCURCES (FOR COLUMN #i4)
A ATM 605 A B CALCULATED MTBF. TOTAL FAILURE MT!M %/1000 HRS
C D

Fone vani

BS-321A




15 July 1971 -

ATM 956
Pag

e 54 of 54

PARTS APPLICATION ANALYSIS

RESISTORS

. 000168

2362271

DATE: 1-28-71
SCHEMATIC NO:

. 001

21

TOTAL FAILURE RATE . 00067 _ %/1000 HRrs

S

L1681 A

Hod

/s

/7Y,

TELEMETRY

Line Voltage Reduction

65

100%)

10

CALCULATED MTBF

‘?i

10

SUB ASSEMBLY:

100

MEPCP 1205K{ 1%

RNRSSE2051FS

PROJECT: Ai1SrP - E
ASSEMBLY : PDU
2

R4

R9

R14
R18

19

FAILURE RATE SOURCES (FOR COLUMN #14)

(Resistors)
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