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The purpose of this ATM report is to document a final Parts Applica-
tion Analysis (PAA) for the flight model design of the Charged Particle
Lunar Environment Experiment (CPLEE) Subsystem. '

It has been established by the results of the analysis that all elec-
tronic, electrical and electromechanical parts employed in CPLEE have
been designed to operate within the functional and environmental stress
level limits prescribed for hi-rel application by Bendix document ATM 241B,
Acceptable Parts List for ALSEP.

Part and assembly level failure rate data provided by this PAA
study also serve as the basis for:

CPLEE Flight Model Reliability Predictions, and
Criticality Ranking Factors Used in the CPLEE

Flight Model Failure Modes, Effects and
Criticality Analyses (FMECA)
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Introduction

This report presents the results of the parts application analysis for
the flight model CPLEE Experiment. This analysis represents an
updating of previous parts application data prepared for prototype
CPLEE hardware,

This analysis included the following:

(1)
(2)
(3)
(4)

Determination of part operational stress levels,
Determination of part operational temperatures.
Determination of part operational duty cycles.
Establishment of part operational failure rates on the
basis of part type and information gained from

items (1) thru (3) above,

References

1. BxA Specification AL.-260000, Rev. A, Charged Particle
Lunar Environment Experiment Specification (Incorporates SCN-1)

2. BxA Specification IC~314107, Rev, B, Interface Control
Specification for Charged Particle Lunar Environment Experiment
Subsystem for ALSEP (Incorporates SCN 1 thru 7)

3. BxA Reliability Engineering Manual, Revision A
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4. CPLEE Engineering Drawings as listed:

a. BxRL Drawing No. 2166263,

b.

J.

k.

2165365, Rev.
2165385, Rev.
2165390, Rev,
2165395, Rev.
2165355, Rev.
2167370, Rev.
2166260, Rev.
2165405, Rev.
2166577, Rev.

2165701, Rev.

G

B

H

C

Rev. C - Logic Module Assembly

Switchable Power Supply

Low Voltage Power Supply
Channeltron Power Supply No. 1
Channeltron Power Supply Nc. 2
Amplifier Module Assembly
Vertical Analyzer

60° Analyzer

Ancillary Module Assembly
Electronic Package

CPLEE Experiment

5. BxRL letter CA-25515, CPLEE Part Application Data (prototype design)

6. ATM-605, Failure Rate Data for ALSEP

7. MIL-HDBK-217A, Reliability Stress & Failure Rate Data For Electronic

Equipment

8. ASD-R-05-64-1, Information for Reliability Predication (General

Electric)

9. HAMLIN Life Test Data on DRVT-1 Dry Reed Switches as submitted to

Bendix Aerospace Systems Division on 15 September 1968.

10. ATM-241, Acceptablé Parts List for ALSEP Rev. B
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CPLEE Configuration

The drawings listed in Reference 4 represent flight configuration
for the purpose of this analysis, Later revisions have been
mechanical in nature and do not affect the analysis.

Method of Analysis

4.1

Part operational stress levels

A complete electrical stress analysis was performed

on the CPLEE electronics. The results of this analysis
was verified by ECAP (reference 5), in which an IBM 360
computer was utilized to determine electronic part
operational DC and AC stress levels at 25°C.

Part operational temperature

Component operational temperatures were extracted
from BRLD Part Application Data (reference 5).

Part operational Duty Cycles
Duty cycles were determined from the CPLEE

Specifications (references 1 & 2) and may be summarized
as follows:

TABLE 4-1 CPLEE Subassembly Operational Data Cycles

A. Logic Module Assembly

B.

B101 - 50%

Remainder of Assembly - 100%

Switchable Power Supply

Switching Circuit - 50. 0%

-3500V, -3500V Power Supplies - 12.5% (Includes associated
secondary circuits)

350V, 35V Power Supplies - 25.0% (Includes associated
secondary circuits)

Remainder of Assembly - 100. 0%
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C. Low Voltage Power Supply
Total - 50%

D. Channeltron Power Supply No, 1
Total - 100%

E. Channeltron Power Supply No. 2
Total - 100%

F. Amplifier Module Assembly
Amplifier Submodules (A510-A521) - 50%
Remainder of Assembly - 100%

G. Vertical Analyzer Assembly
Total - 50%

H. 60° Analyzer Assembly
Total - 50%

I. Ancillary Module Assembly
Temperature Control Circuit - Less than 1%
Dust Cover Removal Circuit - Less than 1%
Temperature Monitor Circuit - 100%

J. Electronic Package (miscellaneous parts)
Heaters - 50%
Thermostats - 100%

K. Structural /Mechanical Section
Dust Cover Assembly ~ 7, 8%

Remainder of Section - 100%
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4.4 Part Operation Failure Rates

Failure rates were assigned utilizing the procedures and data
contained in ATM 605 (reference 6) for resistors, capacitors, and
semiconductors. Failure rates for other parts were assigned
utilizing the data contained in references 7 thru 9.

5.0 Results

Tabulated PAA results are contained in Appendices A thru K of
this ATM and may be summarized as follows:

ASSEMBLY FAILURE RATES

Unit

Logic Module Assembly
Switchable Power Supply

Low Voltage Power Supply
Channeltron Power Supply No. 1
Channeltron Power Supply No. 2
Amplifier Module Assembly
Vertical Analyzer Assembly

60° Analyzer Assembly
Ancillary Module Assembly
Electronic Package (misc. parts)

Mechanical Assembly *

Total Failure Rate

1.02431%/1000 hrs.
0.53119% /1000 hrs.
0. 063329 /1000 hrs.
0.15041%/1000 hrs.
0. 07366% /1000 hrs.
0.23561% /1000 hrs.
0.29706% /1000 hrs.
Q.29706%/1000 hrs.
0.14912%/1000 hrs.
0.19500% /1000 hrs.

1.10000%/1000 hrs.

A>pendix
A

B

J

K

*NOTE: For reliability prediction, an * = "factor of 0.10 applies reducing
this total failure rate to 0.11000 as compared with the other data so

tabulated,
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HIGHEST ELECTRICAL STRESS LEVELS

Stress
Unit Part(s) Levels Appendix
Logic Module Assembly R102 0.27 A
RT1&RT2 1, 00%:k
Switchable Power Supply cz201 0. 64 B
Loow Voltage Power Supply C309, C315-6, 0. 64 C
R307 0. 39
Channeltron Power Supply #1 Cl-Cl0(A401) 0. 64 D
Channeltron Power Supply #2 Cl-Cl10(A403) 0. 64 E
Amplifier Module Assembly C511 0.50 F
Vertical Analyzer Cc601 0.75 G
Heater 0. 86%%
60° Analyzer C601 0.75 H
Heater 0. 863k
Ancillary Module C706 0.58 I
RT207 1. 00%%
Electronic Package (misc. parts) All parts 1. 00#% J
Structural/Mechanical Section Not applicable .- K

*% These parts are designed to operate at the 100% stress level,

6.0 Conclusions

This PAA reflects that the derated parts stress levels of this
experiment are good from the reliability standpoint, and that all parts
are within the required operational stress levels of ATM 241 (reference 10).
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FOR
LOGIC MODULE ASSEMBLY
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Logic Module Assembly

DATE: 7 October 1968
SCHEMATIC NO: 146263, Rey. C
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DATE: 7 October 1968

ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Logic Module Assembly SCHEMATIC NO: 2166263, Rev. C
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DATE ‘7. Octoher 1968

ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Logic Module Assembly SCHEMATIC NO: 2166263, Rev. C
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B D (Based on 4 modules in assembly. )
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PROJECT: ALSEP DATE: 7 October 1968
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hd o (Based on 2 modules in assembly. )
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PROJECT:

ALSEP

ASSEMBLY: CPLEE Experiment

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS) - All Flatpacks.

|

SUB ASSEMBLY: Logic Module Assembly

Page - of ;s

ATM 798, Appendix A

DATE: 7 octoper 1948
SCHEMATIC NO: 2166263, Rev.

1 AVG PWR DISSIPATION (mw) POWER RATIO} MAXIMUM VOLTAGES DIODE PIV

MAX. TEMP °C

FOR RELIABILITY USE ONLY
TYPE :« A RATED AT © & |Veeo| VeB | Veso | VeE cmeulr | PART £ ,.4 g {5”: : T C
A JJjc C e IFUNCTION [SPECIAL = 0 0
cxr DESIGNATION, RN Y A Y I O NIRRT o lEnvinon-2 1 o [T L[N 17 Y] roraL
sYM SEMICONDUCTOR, A fp Sla wiv s cMlcc|l c|EBalZe] A A c A C | appLi- | MBNT Epgpgl R [wTiA Lis w panuse
c |1 Tt c|p Ef u T Bt x| T |QF|E T ks T T T T | caTion E" e I o RATE
o POLARITY T |e Vle T | S luile “clal 2 fuviE]ul=iu (Detine) & E R Pham
515 Alp T t ] AN el |l Y Rl{<Bl oAl D |{a] D] A E 1 A P or /1000 HRs)
R Jr Yl ofFeri g | % 13 N|L L [amberd 3 L L L g | BeeX | liooo[rreg
[3 L N Tl 1o case) v v v v g | r |HRS)
1 * s R Je 50 J¢ T js T s s TA fn n 1 18 1 1 16 n 1 1 » 21 =1 St T T O [T £
= I
[Texa s E
- SNR 1731 nst. | 40 - - .5f - - - - - - - - - - - - B105 Luna.rE.C()lZlA 1.0M002}2 {0.0024
1
- SNR 1732 " [k} " 1" 1% " 1 i 1 11 131 H " " (3] 1 " 1" " :” " " 1 0.0012
3
L)
- SNR 1734 1 (Al 1" 1" 8 1t 3] " tt i 1 3] t " 1 " " Hit 1 it '” 1 T 6 0'0072

PlllIllllllIlILiHIllIlllllJlll“HlllllIIILIIII.III'II’IIIII s llIIlIllIIlllllllIllIlIHIIIIlJFIlIII“IIIIIILIIII

NIV IEPURPISIIY SERpEEp S S5 U I S ——

b FAILURE RATE SOURCE (Sce Column 23) »
A AN 605 c NOTE: 1t is agsumed the transient and peak power does not exceed the safe limit, TOTAL FAILURE RATE —Q"—Q‘LQB— %/1000 HRS.
B D
VIASA
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PROJECT:
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ASSEMBLY: CPLEE Experiment

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS)  _All Flatpacks.

SUB ASSEMBLY: Logic Module Assembly

Page 3

of 15

ATM 798, Appendix A

DATE: 7 October 1968

SCHEMATIC NO: 146263, Rev. C

M MAX. TEMP °C AVG PWR DISSIPATION (mw) | POWER RATI MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE ONLY
A
TYPE N 3 c RATED AT © & |Vevo| Ves | Veeo | Ve CIRCUIT | PART 5 1.4 g {gi; r gg
cKT DESIGNATION, | Y A A 25°C R a 28, R A R A R A [FUNCTION 3,‘35?.{3#;5{,’}"0{,: vt LiN 1y ]l TomaL
sYM SEMICONDUCTOR, A fp Sla wjuv sIa cMlcc| c |EBalZs] A S I A € | appui. | MENT Egggl R [L-T|A Lla i ramuee
POLAR c fr ffr cla | m| . frelr al 5 |CE|E¥| T THT T T | camon ET e} 1l L7 Cats
NO ITY S hhouls Tl B Sl M2 on | = v E U E v (Detine) & ElRPL.L
v In Alp 1 t | A A ela 5l & Zi<B ]l oAl o |alon|a E 1 |A P orr| (%/1000 nRo)
L o | HoT £ 8 B L L L E | (SeefT I ITYPH
" SPOT B jL NiL L [ambor = g & & |1000
.4 T | 2N N _‘_1‘ Te case) v v v v E petond & [HRS)
1 A R 14 s e Tty T | s "A w0 1 12 13 14 18 18 1 1 1 ® 2 Sr n LTI &S [ 27
= 1
H |
Texa H !
- SNR 513 nstrl 40 - - 2.51 - - - - - - - - - - - - B106 |Lunar 200121 A|l.OQUOOR[2 |0.0024
£ 1
E |
- SNR 516 " " " hn 5 " n " i T mn " n " " 1" iat n iAt § T I 1t T 1 7 O‘ 0084
2t
E |
H
- SNR 517 " tat " " 7‘5 mn n H i 1" i 11 i 1 mn " tt 1 i .E- | ' " " " 6 O. 0072
—=—
- ZN 3048 " LAt 11 t 1‘4“ " 1 i i " 1 1" n " thi iat " | " g 1 : " 13} t 2 0.0024
£
3
£
H i
£ |
E
E !
2 i
5 1
g ]
£ |
2 i
g |
E 1
E |
=
g |
H i
£ |
» FAILURE RATE SOURCE (See Column 23} = 0.0204
A __ATM 605 c NOTE: It 1z assumed the transient and peak power does not exceed the safe limit. TOTAL FAILURE RATE . %/1000 #RS.
B . D
E Y
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PROJECT: ALSEP

ASSEMBLY: CPLEE Experiment

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS) - All Flatpacks.

SUB ASSEMBLY: Logic Module Assembly

Page 9

of 15

ATM 798, Appendix A

DATE:__ 7 October 1968

SCHEMATIC NO:

2166263, Rev. C

M ‘MAX. TEMP °C AVG PWR DISSIPATION (mw) |POWER RATIO]  MAXIMUM VOLTAGES DIODE PIV g FOR RELIABILITY USE CNLY
A -
TYPE N P F- I RATED AT RN Veeo| Veb [ Veeo | Ve cmcurr | pART 1.4 s |1 wir :;g
KT DESIGRATION, - Y P EA 287 a Ala A =S las ] & ] A R | A R | A fFUNCTIONID noN-= (onl U L LN I[7 o] oraw
sYM SEMICONDUCTOR, A ls Sla wjuv s[ A c Mlc c]l ¢ |Ba|ZS<| A ¢ A c A € ] apPi- | MENT Epggl R [L-TIA LiA N| rAlLURE
Tle cfja 2| ™ B Qe IEF 1 T | T T | T T|T £ ci It Yo 1 mate
NO. POLARITY Sk v c T T AL T lze|g r u E U E y | CATION E I ilre
T | E T|L B U lju s| u 5| %e (Detine) £ E RATH
v In 4ip 1 1| 3 laxla x| A E| DA D] D | A E 1 1A LEG/IPER| (8/1000 HRS)
R T o | Bor E L N|lL L {Amb.or] L L 2 | Beel T L5000 TYPE
SPOT 1 3 £ belo E £
B Ta | " N 0Tl T case) v v v v £ | g [HRS)
1 ® s R e 373 ls TC Ja T o » TA o 1 18 1 1 1 18 1 1 1 » n S _ln fae fss iz 7
2 ==
H ]
[Teas § :
- SNR 511 nstrd 40 | - | - |3 |- |- N PR - -1-1- - |B107 |Lunarfomg A |1.olom|3 | 0.0036
g __
s |1
E |
- SNR 512 1 ik r mn 2 mn " T " 1] 18} i i 1n i " H 8] " -E " ||I 1 11 7 0' 0084
8
g
i |
- SNR 513 " " " " 2' 5 1At 13} mn " 18 " m " " " s 1" r " g " 'H T " 2 0‘ 0024
= |
H t
gl
- SNR 516 1 " 1" \il 5 " H H i (A 1t 11 " 1) t 1 mn " 1" § " ‘ll 1t " 2 0' 0024
-
2
- SNR 5101 i 1 n " 3 " 1 t t 1 " ial r t i " rn 1] " ‘-:‘ 1 : H 1 " 1 0‘ 0012
|
E ]
|
- ZN 3048 1" " " 1" 1-4W " 1"t 1" 1 " " n A " " " n A 1 g " In " " 2 0. 0024
2
£
g |
2
1
H
£ 1
= {
g i
g |
2 i
H
H {
H
i |

FAILURE RATE SOURCE (See Column 23) =
A ATM 605 c NOTE: It is assumed the transient and peak power does not exceed the safe limit. TOTAL FAILURE RATE —Q*'QZ‘QL'" %/1000 HRS.
B D
"o
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ATM 798, Appendix A

DATE: 7 October 1968

SCHEMATIC NO: 2146263, Rey. C

'MAX. TEMP °C AVG PWR DISSIPATION (mw) |POWER RATIO]  MAXIMUM VOLTAGES DIODE PIV RELIABILITY USE CNLY
TYPE ﬁ 3 c RATED AT © L |Vepo| Ve | Vero | VeE CIRCUIT :“\,Il;‘ :gg
DESIGNA A J . 2 FuNcTION
CKT SIGNATION, g“ARUTA 25°C A ala LN Y R 3 R A R A or LT LIN Ilr g|  TOTAL
sYM SEMICONDUCTOR, A lp €la niv s a c Mlc c| c |[Rals<] A A ¢ A ¢ | appui- L.TiA Lia N FAILURE
T A el u oM {PF T T T T T T | G PR R Ryt
»o POLARITY S ouly Sit s SHT Rz Al T |<clsal e o || v ]| & ]| v |camon L
v v 2o 1 t | 4 1A ela & 4 é‘g D |4 o] A D | A A LT/ 1PER| (3/1000 RRS)
v T ofBOT | g L N|L L [Ambor L 1000 [FYPH]
SPOT E H] EE
E LR N ot e case) v v v v & |HRS)
1 2 s R | s 3 Je Tc f0 T 3 A e n 1 1 n 1 1 1 w j12 » 2 =3 Jo el fas  iw
= 1
Texas E ;
Al 2N 3052 Instr}. 40 - - }250] - - - - - - - - - - - - B108 LunargmlaA 1.0].0024 1 }0.0012
s 1
E |
AZ SNR 1731 13) 1 " 1 2.5 13t " " 1 1 " n " " " 1 T 1 n g 11 I 1 " i 1 5]
&—+t
§ |
A3 ZN 3052 " " 1 1 250 |k 3 1" \ n 1" 13t H " 11" " " " " § " l " " n 1 n
—E—
H
2
E
H |
£ 1
E
5 i
I
2
EE|
g |
g 1
£ i
E |
H
g |
E |
=
g l
: |
H
s |
= FAILURE RATE SOURCE (See Column 13) » 00
A ATM 605 c NOTE: It is assumed the transient and peak power does not exceed the safe limit. ToTAL FAILURE RATE 0. 0036 g/1000 rs.
B D

LY

BS-321A




(sx030npuodTUIaG)

PROJECT: ALSEP

ASSEMBLY: CPLEE Experiment

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS) - All Flatpacks

SUB ASSEMBLY:

Logic Module Assembly

DATE:

Page

11

of 15

ATM 798, Appendix A

7 October 1968

SCHEMATIC NO:2166263, Rev. C

™ MAX. TEMP °C AVG PWR DISSIPATION (mnw) |POWER RATIO]  MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE CNLY
TYPE N A RATED AT g1 & |Yowo| Ves | Veso| ver circurr | paRT 5 T‘{ SIauli AT S
DESIGNATION, U fA Jic ¢ - . IFUNCTION {SPECIAL = o0
KT i F lm Alr ujT & kil A Ala A |55 1as ] 08 A R A R A or  JENVIRONZ 21 U {1 LIN 117 | toraL
sYM SEMICONDUCTOR, A e S(a wjuv s 2 c Ml¢c ¢| ¢ |Ea EPol - b b S A S ] apru | MENT Epggl R LTIA LiA N| FAILURE
POLARITY c {1 pT oA Y wmy o froBlroa| ¢ [QE|E E v CATION £ ¢ L T| RATE
NO. r e E TIL B v 1y s v s Qn E i) E v {Detine} & skpmm
v v Ap 1 [ O 1 -1 “El o[ Al D jalp|oa E 1 [ALTG, TeEr| (/1000 HRS)
mo|T U offer i}t g | 5 iy w|L L fAmbeor E L L L E | (see|T 1 T lrvee
M Ta | ¥ SPOT | T case) v v v v £ ® Rlams)
1 1 3 R 4 55 Je T fs T |a sTA i TC 1 1 s " 35 18 1 n » » J,;X SEn_|n 2¢ 25 2 27
=
= I
Teas H :
- SNR 511 Instr) 40 - - 3 - - - - - - - - - - - - B109 LunargmlA 1.0.002i 1 {0.0012
s 1
- SNR 514 1 1t " i Z o t t T 1 " 1 " " 1 t " " " g 1t I t " i 6 O. 0072
&—i
£ |
- SNR 516 " 1 i it 5 " i n 1" 1" 1 1" " T 1 1" " it " g " IH T LAt 3 0‘ 0036
<
£
- SNR 1730 i 3 " tr 15 i1 1" i " 1 mn " 1" T " " r " " g n I " " n 1 0'0012
-
g
£
- SNR 1731 i " i 1 2.5 n " 1 " s H " " 13t " H ' " n g (A l 1" " 1t 1 0.0012
= 1
E
E 1
- SNR 5101 n " 1" t 3 \ " 1 n 1t 1k} " n 1 it " " " 1" g " l " " 1" 7 0. 0084
g
H
5 |
£
g |
g |
2 |
£
H ]
H
E |
2
H ]
£ |
——t

FAILURE RATE SOURCE (See Column 33) =
A c NOTE: 1t is agsumed the transient and peak power does not exceed the safe limit. TOTAL FAILURE RATE MZB—‘ %/1000 HRS,
B D

(20
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PARTS APPLICATION ANALYSIS Page 12 of 15
ATM 798, Appendix A

(SE MICONDUCTOR S) - All Flatpacks

PROJECT: A1sEP DATE:_7 October 1968
ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Logic Module Assembly SCHEMATIC NO: 2166263, Rev. C
m B
g M MAX, TEMP °C AVG PWR DISSIPATION (mw) |POWERRATIO|  MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE ONLY
A
£ F M[F F
S, TYPE N A RATED AT © L Vepo | VeB | Veeo | Ve CIRCUIT | PART _E.RA“{ g i T C
by CKT DESIGNATION, Ul oale d ¢ ¢ 25°C x ala N ELE I R | a R | a [FUNCTION ::510;:3,,1‘51‘%1 et 1198 coraL
e sYM SEMICONDUCTOR, a e Sia nju sfa c Mic c|l c |Balz<]| & ¢ A c A € | ApPLI- | MENT Epggl R [L-T|A Lia N| rarLuRe
3 c f1 Tt c|a £} u T B|T A gRIES I T} T T T T |1 T |camon E™ el it v 1| maTe
o NO POLARITY Sl Ve 3l B € g tle ol v 1%51ga| = U E U E v (Define) E ER PL.o
e o Is Alp 1 t] AN el &y (<8 b | a D | a p | A E 1 " [a LFE ™ per| /1000 sy
a R Ir Y| ofBOTI g 3 |7 niL L lAmbor % L L L S | (Bee|T 1} 10 rvrH
8 4 T, N|SPOT |y ¥ Tl c:u) 2 v v v v v v E eomE : HRS)
~ i) ] 3 R 4 sTJ s Tclr T |a oTA 10 c 1 18 13 18 18 1€ a7 i » » 21 =n 123 24 25 g 21
n =
Texas E :
- SNR 513 Instr] 40 - - 2.5} - - - - - - - - - - - - B110 Lunar;.(X)lZ'A 1.0.002f 3 {0.0036
5
L
- SNR 514 " T " Hi 2 it i 1" tht i 1 1" 1 i 1" 1 1 o " E " : 1 " T 1 0' 0012
£—+
- SNR 515 13 i | LAt 3 n n " 1 " 1" 11" " i\ 1 \ " \ T E 1n l i it i 1 0’ 0012
=
—
- SNR 516 1" 1" t " 5 " n " " " 1 1t " 1t " n 1 " " § " ! " " it 2 0. 0024
ER
- 2N3048 n " L T 1'4W " 1 83 1" s 1 t e hn T 11 " L " E ll: Hhs e o 3 0. 0036
) E
E |
E |
g8 §
E|
= 1
:
g
= |
— B
g |
£ |
£ |
£
; ]
: |
H
E 1
" . 0
FAILURE RATE SOURCE {See Column 38) 0120
A e NOTE: 1t is assumed the transient and peak power does not exceed the safe imit. ToraL rarLure mare 0. 0120 /1000 irs.
B D
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PROJECT: ALSEP

ASSEMBLY: CPLEE Experiment

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS) - All Flatpacks

of 15

7 October 1968

ATM 798, Appendix A

SUB ASSEMBLY: Logic Module Assembly

SCHEMATIC NO: 2166263 Rey, C

M ‘MAX. TEMP °C AVG PWR DISSIPATION (mw) |POWER RATIO|  MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE CNLY
A
A RATED AT o v | Vepo | VeB | VeEO | VeE 8
DESIGNATION, T Jjc ¢ ag ! & oAl
g Aln T oA FLN [ A R A R A = virve TOTAL
F u IR v A Aja AlEa s Alctlade Al ¢ R[L.T
SEMICONDUCTOR, Al Sia wju sl c Mic cl c [Ea E[_f : T 3 . P < H lc o "‘I\":_:_’gs
POLARITY c;uggf“: chl’TAT«—Un E v E U E v E lglre
s v Ao 1 ] AR ell iy Fl<8 1o | alp | D | A E 1t Jar (%/1000 HRS)
v L s A A Ef A 31 L L L S (T 1 "
R T [+] E B L Ni{L L [Amb.or] § H below E E
3 T | ¥ N I case) v v v v H I R
3 R |4 s°d T o Ta o "Cla 13 13 16 15 15 n n S ) ;1]
=2
g T
[Teas H :
SNR 511 Instr] 40 - - - - - - = - - - - - Lunar§002; Aljl. O 0.0048
o
SNR 513 1 " 1 n mn 1 " 1 1 1" r 1 i i\ " g NI 1" 0 0060
—
H
£ |
SNR 514 " | " n 1t (8% 1 " " 11 " 1 1 |l E ll' y 0 0012
£+
E |
g |
: |
2
H ]
=
E i
s}
E |
E |
g .
E |
g
P
=
|
—~—+
E |
= |
E i
H ]
E
£ |
FAILURE RATE SOURCE (See Column 23) b 0.0120
ATM 605 c NOTE: It is assumed the tranaient and peak power does not exceed the safe limit. TOTAL FAILURE RATE - %/1000 HRS.
[
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PROJECT: ALsEpP

ASSEMBLY:

CPLEE Experiment

PARTS APPLICATION ANALYSIS

(CONNECTORS)

Page 14 of 15
ATM 798, Appendix A

DATE: 7 October 1968

SUB ASSEMBLY: Logic Module Assembly

SCHEMATIC NO:2166263, Rev. C

M NS
u P1 F.R.
N
TYPE DESIGNATION v YoLTACE g rml'fs
(CEC, MIL OR MFR) { BETWEEN PING ACROSS s ATLUR
REF. :
c
DESIG- AND b EADY T | ®/1000 siours)
NATION CONSTRUCTION v MIN. TRAN-
N IN. |RATED pCTuAY T r; x| SURGE] :
E
i 2 R l ly 10 1y 12 i3 Lc
E1014 Plug, Connector - - - - 0.033
E133 }3231-.2
(Note: Total F4 usedlin this as§embly.)
]
n M (FOR COLUMN 20) »
FAILURE RATE S8OURCES c
g 0.033 HOURS
REQUIRED A _ATM 605 sMIL-HDBK-2174A carcuratep mrerd 030,0080urs LURE RATE %/1000
HOURS c
DD 9263

(BS-321A



PARTS APPLICATION ANALYSIS Page 15 of 15

ATM 798, Appendix A
(MISC, PARTS)

PROJECT: A1sEp DATE:_ 7 October 1968
ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Logic Module Assembly SCHEMATIC NO: 2166263, Rev. C
g by FOR RELIABILITY USE ONLY
f(l; N TEMPERATUREY ELECTRICAL : ‘l
cRevrr TYPE DESIGNATION u RANGE STRESS PERCENT CHARAGTERISTIC MLURE O PART 1 oas TOTAL
(CEC, MIL OR MFR) H RATE | U SPECIAL FAILURE
;? SYMBOL - 4 DUTY and R | ENVIRONMENT | g1 RATE
NUMBER T p— (%/20001 C 1
2] APPLICATION HOURS)| E (DEFINE) ] (%/1000 #OURS)
s CONSTRUCTION 3 wax | s |matED| usz at :(ssx :':’ublf::t
- £ mw)] (mwi —2C  #15) .
1 2 3 R 4 s ‘ -‘ L] 9 10 W1 Ji12 118 14
H ]
|
RT1 | Sensistor, Type TG| Texas - - {125 |1.25} 100% Test Oscillator Submodule 0.06: C | Lunar : 1.0} 0.06
Instruments (B108) ! :
] I
RTZ 1 13l i i 131 " tat 131 "n : " " : " "
i |
Ll
% !
| 1
i |
1
1
|
I
1
|
|
| }
t i
]
| |
] 1
i I
]
} i
\ |
i i
3
]
. [}
]
] H
{ ]
; |
I H
1 FAILURE RATE SOURCES (FOR COLUMN 11) 18 )
A _ATM 605 B. -HDBK- cnicuraTen urerS5: 300 GRfns ToTAL FAILURE RATE 0. 012%/1000 HOURS
c. ASD-R-05-64-1(G. E) p, MiSd27Chart XAV

ORD Form 3238
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PARTS APPLICATION ANALYSIS

Page 1 of 14

RESISTORS ATM-798, Appendix B
PROJECT: ALSEP DATE: 4 October 1968
- ASSEMBLY ;: CPLEE Experiment SUB ASSEMBLY: Switchable Power Supply SCHEMATIC NO: 2165365, Rev. G
kel
2 [} 2 3 (] 5 6 7@_ 8 0 1 1
- 5 . & & & &5
w & & & [ & / /% & /O [&
& 19 % AN & & &, = & £ &[S
S| o5/ 2808 £ 5o/ & faafor/ssy 8K/ 48 Sty b 38/ bR
) & < D © & & &g /& L AN
= "é &ees §  JI5 g s/ fEg v 3 5% se M0 :e?f 1S /38 [oF foe
&
&F /) 3 F/5e)5)% é ETEY §Y 8 Sk
[+
¢ L
Allen 2.5 K . i | T ’
R201 | RCO7, Type CB | Bradley 1. 8K | 5 {0.25|mw {0.01}0. 50| 40 |Switching Circuit 0023 A Lunar , 1.0 f. 0021 0. 002
RZOZ " tHt o T 1 rn " " " it " (3] : l|§ 13t 1 " ' " 11
—1
R203 e Tt "n " " 1" 17 L Lh] " r T : " § te : T LA " 1%
R204 1t " tt " LR " n e L " n " : " T : T t 1 "
k1Y
RZOS " " " 11 13 mw 0 12 e H " T " : 1" T : 1 e 1 [at
N 1
R206 Lt " " e T " " T 1) " T 1" : Hn % T ' " 1 " 1"
R207 1 1" 27K 1] 1t IZTE;’W O' 10 1 00 e " " i : e 3 " : 1" n n H
a
R208 1" n " t " 121'.1\3 0.01}. 125y " +3500 v " 1" : r " : n o "
R209 " 1] Tt T 19 1 1" 1 1" T 1 1 : HE 1" : 1" 1 " 1
Rzlo 1 3] égg?' 1t n 1" T 1" 1" t " e : tr E 1 : " " r i
RZII 1 1 2' ZK " " tr 11 1" 1 1" L i : " g) 11 : " (34 1" t
Rzlz 11 1" IOOK r " r " T il 1 b T : 11" § 1 : " I " 5t
R.213 " n ZZOK b 1 2] n T " 1 " " : 1" N " : 1" " n "
1 N\ 0
R214 L 1" 27K 1t 13 1A " 1" 1" _3600 v r 1 ' 1 t l " T n t
Rzls T tr 11 11 1 T 1 " T r 1" " : " § tt : mn 1" L il
[}
Rzlé 1 " %88% " " AR a3 T 1" tr " te : i \ e ’ " At ke it
" " LA 1 1] f 1 " T Lk} it ' T § rn ' " n " i
R217 2. 2K ' § [
Rzls T 1" looK T i t 1 1" " " 1 13 . i \ tt : L1} " 13 1
1
12 20 21
FAILURE RATE SOURCES (FOR COLUMN #14)
AATM 605 B CALCULATED MTBF HRS TOTAL FAILURE RATE /1000 HRS
¢ L See Page 2 See Page 2

reau s
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PROJECT: A1sSEP

ASSEMBLY : CPLEE Experiment

PARTS APPLICATION ANALYSIS

RESISTORS

SUB ASSEMBLY: Switchable Power Supply

Page 2 of 14

ATM-798, Appendix B

DATE: 4 October 1968
SCHEMATIC NO: 2165365, Rev. G

4 5 8 7 0 0 1 1
F e L LS S Jas Lot s8 ! s 33 /828
~
§35 ) o888 £ fise) £ [safie/ 35/ 55 (36 $8 8 Sl of i [IFSC/
S Sx¥ (a'¢ X §€-’ &7«38* é,$¢' S EAWALTS Q-OOQQ& 5'~/’§0 & & "'477 &S [IF I<E
S8y &Foos & ~§) ST /FEF/SE, o GF&OF S ML £55 158 [o8 o8 o
G &ER F~e S/ &Y T /8 S ENE & A AR
¢/ HE s ) TVEET % [ °F VY FE I [E
Q & & &
§ 8 ¥ J é ‘ S [¢)F
¢ £
Allen 2.5 T |
R2191 RCO07, Tvpe CB| Bradley 220 5 1.250lmw 1 0.01. 1251 40} -3500 v Circuit 0021 A Lunar 11,0 L0021 1 0,002
RZZO " " 27K i " 1" IIO. 25 " 350v " i :H T : " i e bt
R221 i1 " " " 1 Ll 1t e 1" " 1" " :ll 1 : 11 1 T T
RZZZ 1 " gggﬁ 1" n T 1 t " 13 i i : H " : T " " tt
R223 t H 4' 7K 1 1 H " n " 1" L1 1 :ll \ r : \ " e 1
R224 1 1t IOOK " 1 1 11} 13} L1 11 e e :H § 1 : 1" n H t
RZZS H T ZZOK 1 1A (At i 1"t e T " i :IIJE 1" : " ' t t
A
R226 1 e 27K " 1 Tt LA T " 35v H 1 :HIE i : tr 11" 11 H
1
Rzz? i T 1" Tt Tt " i " 1" 1" 1" e :lng " 1 o i T 1
30 ] 1
R228 ' " 628K " " n 1 " tr " " " :n: i ] " uf "
o
&229 t b 2' 7K tr 'y 1y ty 1 133 123 r 1" :|| ;; 1 : " tt 1" 1%
R230 1" " 100 Tt n n r L 1" L rn 11 :|IJ§ " : " i 1 e
R231 Akl L) ZZOK e T " 1 1t 13 1 T rn :vl rn : 1 ER) " (8]
R232 1 T 47K 1 1" T lll 00 " HouSekeeping r " :H 133 : it (2t 1" i
[} '
R233 ! RC07, Type BB ' 20M v 1125 }n\xzz '"10. 50 ' Secondary " oot ' 1 " "5 0. 010
R234 1t e 1t " Tt 1" 1 H 1 1" " 1 :ll \ " : 1 1 1t T
1 Q 1
) 1
N
i N 1
1 1
19 20 21
FAILURE RATE SOURCES (FOR COLUMN #14)
A ATM 605 B CALCULATED MTBF.}*_}MO_HRS TOTAL FAILURE m'rs_o;_0§.4_ %/1000 HRS
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0.0100.50] 40 | Submodule A203

20

PARTS APPLICATION ANALYSIS

.
s
&
&
1
2.5

&8
&
2.5

SUB ASSEMBLY:
ki
&
12

"

3. 00 0. 03
D. 25 jmw
1
T
1
1

£
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&
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PARTS APPLICATION ANALYSIS

Page 4 of 14

CAPACITORS ATM-798, Appendix B
PROJECT: ALSEP DATE: 4 October 1968
ASSEMBLY: CPLEE Experiment SUBASSEMBLY: Switchable Power Supply SCHEMATIC NO: 2165365, Rev.

1 (] 4 5 /o 6/1 8 /o 10 1 12 1 5 S 16 17 12 [0

&
& % & o & 7 &
$ 3, & £ & e &\ f 35 [o & $ 2 & vé & [ 8 &
Sa o8& 3 & £ o & S /& $£8 & AN & 188 [ 8 &% 5
&8¢ S5 8 £ s [ fns/§ S )8/5E Sl RISV ST /5T EE v
LA Y & T8 5™ [E35/E & o5/ 58 [I8S EsSe LS RV SEE $& /&8 [O8% /8
® é’vvé NS/ S¢S S/TEE/ Y& /8§ o CASY YISy Al S& &
£ ¥ £ (EES £ & A Q5§ $ o8 S
7§ F; S A3 5 &/ 8 4 £ P §F FE [ N
& [/ ¥ s/ ’ g <
= 0 ]
[
C201 CSR13 Kemet 18 i0 50 1321 -10.6441.00}40 _Switching Circuit 004 ANLunar11.0 004 1 0. 004
CZOZ " 1t 1K tr " 5.4: " 0. 27 O‘ 50 " r " 001: 11 " :H 001 1y o' 001
1 PN 1
0203 tn 1 " T 1A} " ' " 0. 27 " " t " n 1 " \ 3 l” " " 11t
I | 1
C204 " " ' " " 4 ¢ "l0.08L1251" +3500 v " 0005 ¢ N "o 0005] " 0. 0005
] \
C205 | CKRO6 Aerovox . 0471 " 100 {1 : g0, 07 " " " 0004, " s " :" 0004{ " 0. 0004
0206 1" 1" . 01 i 1" 7 : (RS 0. 07 t " i n e : " \\ H :” " n "
1 1 1
C207 1 CSRI13 Kemet 1 ' 50 3.5 '"10,07} * " -3500y . " 0051 " N v 005 ! 0. 005
] 1 '
C208 { CKRO6 Aerovox L0471 " 100 {1 t '"lg. 014 " " v " 0004 E ot 00041 " 0. 0004
6209 " t . 01 " T 7 : o 07 1 " 1" n " : rt E " :H rn T 13
2 3
] [ |
C210 | CSRI13 Ke met .1 ' 75 7.5 "{0.10[0.25¢" 350 v " 0051 ' I v 005 " 0. 005
]
c211 | CKRO6 Aerovox | .047] v 100 |2 ) vle.oz| n |n g i 0004 'j: woge 0004| 0. 0004
CZIZ " i 0022 200 6 : o, 03 " dm ll n tr : u]§ 1 :H 1" o 1
=3
1 1 13 t
C213 | CSR13 Kemet 1 " 75 (3,79 "J0.05¢ " ' 35 v " 005, " |2 oo 005 ' 0. 005
1 | I
C214 | CKRO6 Aerovox L0471 " 100 §j1 « (0. 01} " " " " 0004 " ;\ "o 0004; " 0.0004
C215 CKROS " .001 1" 1" 8 : 0. 08 1. 00" " n 1" : " § " :H rn " "
1 TN ]
C216 | CSR13 Kemet 2.7 ' 15 {5 &« "{0.330.50}" Housekeeping ' 001" S ooy 001 " 0.001
N
c217 L " 1 | 1s0 By vfoorfaasie | +3500 v " oosi "N v v 005 |  o0.005
i ' Q f 1" T

C218 e 13 1 1 1 i ' " o " ikt _3500 v e t ‘ tr § n 'Vl n

ca19 | Seremic, TCDNY 4o rovox |56 pf | |500 [10} v fo.02| » | |secondary v o004 N v ' [.0004f v Jo.0004

20 ’ 21 22

FAILURE RATE SOURCES (FOR COLUMN #14) CALEULATED MTBF - HRS TOTAL FAILURE RATE ¥ 1000 HRS
A ATM 605 g
c D

BS-321A



PARTS APPLICATION ANALYSIS Page 5 of 14
ATM-798, Appendix B
CAPACITORS PP
PROJECT: ALSEP DATE: 40ctober 1968
ASSEMBLY: CPLEE Experiment SUBASSEMBLY: Switchable Power Supply SCHEMATIC NO: 2165365, Rev. G
Q 1 2 3 4 5 [> 13,14 AVIS ;18 17 18 19
o 2 & % © & &8 7 & &
& &y Sa £ (3 ¢ [ s 9 &/ & L8 &
Sog F&E F Lo A '\ I vSe
0 SHS FEL & So &5 TS ‘0T /8T [T >
SN GrE [ &85 [ K55 S WSS S8 /& 888 5E
A e‘i""f? § e s/ e ) § S EESEE
5 FEY/ § & x I CAY
= T8 ¥ v £ g/ ’ A e
Ceramic, Jl 'I
C220 | TCDN 220 Aerovox 56 pf |10 500 |90 0004 ; ANy Lunar, 1.0 [0.0004 1 0.0004
CZZI tt 1" " LK tr i r : ! " ' " I3} " H
c222 o ikl i1 1 11 11 t :|| R T : (8} " r tt
C223 1 s il " ty 1 i :I| \ " : tt i 0 1
C224 " 7" 't " 3 9 t " it § " : " " 1" "
CZZS i " i s 11 t o :Vl} " : i " i 1
C226 " " t " i3l t 1" :H t : Tt o Tt 1"
t 1
L Ju 1
] ' I
cl Ceramic, HVD-6{Aerovox |56 pf {10 [|6KV {420,3k0. 07 {0. 50| 40 |submodule A201 .0004 AlE Lunar,1.0 {00004 | 1 0. 0004
CZ L " 1" 0 tt i :II " t ke " n t :ng I3 : tr ' i 1
] |- g )
' - |
10
[
C1 Ceramic, HVD-6 | Aerovox 50 pf {10 6KV 420:3KVO, 07 |0. 50} 40 |Submodule A202 04, A§ Lunar:I‘ 0 10.0004 1 0.004
CZ 1 T " n o t :ll 1" 11 tr 11 m " :ll § 1t : tt o tr 1
i 1 [
1 i § |
1 t i
Cl Ceramic, HVD-4] Aerovox |25 pf |0 6KV |54013KVI0. 09 10. 50] 40 |Submodule A203 .0004!A\ Lunaryl. 0 10.0004 1 0.0004
CZ Al " tr L " IOZQ'” 0. 17 [ 1R 1 n T :H § .II ] T " te 1"
C3 1Al A2 " " " 540:” 0’09 1‘00 L Tt it " :ll \ " : 1t i t 12l
] R\ ]
! i % 1
| [ i
i 1 \ i
2 21 22
FAILURE RATE SOURCES (FOR COLUMN #14) CALEULATED MTBF _2, 400, 000ms TOTAL FAILURE RATE 0. 0417 ¥ 1000 Hrs
a__ATM 605 s
c D

BS-32

1A




(sxojonpuooruuag)

PARTS APPLICATION ANALYSIS Page 6 of 14

ATM-798, Appendix B
(SEMICONDUCTORS) P
PROJECT: ALSEP DATE: 4 October 1968
ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Switchable Power Supply SCHEMATIC NO: 2165365, Rev. G
R —
u ‘MAX. TEMP °C AVG PWR DISSIPATION (mw) |POWER RATIO| MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE CNLY
TYPE N A RATED AT © © | Vcpo] VeB | VeEo | Ver CIRCUIT | PART 74 g |F M|F F|p ¢
CKT DESIGNATION, U jA Jle ¢ 25°C 3w LS NCTION [SPECIAL = oA Ull Alo o
F [m Afr vlT A A Ala A 1= las R A R A R A or " lenviroN= (/1 u {1 LIN Ti1 gyl roraw
SYM SEMICONDUCTOR, Al Sia nju 8| a c Mlc c] c [Rals<] A ¢ A ¢ A C | appL- | MENT Epmml R|LTIA Lia & ralLuae
POLARITY c |1 gt cls Bl w T Bt Al v |SE[ES| T T T T[ T |camon EHRS) ¢ 1 L T{ RATE
No Sle vie Flu by c T T AL TH<elg | = U E v E U (Detine) & iR PL,
v v Ao 1 1| A 1A Ela A Z]<8)1 p | s D | A D A E 1 A LPATR oen| /1000 HRS)
L o] ®or H s (2% E . B L L L H |(seeTl(%/'ryp|J
E Ta | ,N ST N ¥ T T ¢ case) ) v v v v v v £ pelowE E ;‘;‘Q
3 s R |« 59 Je T |+ T |a »Ta jiw Ciu 1 18 1 15 18 1 n " » 2 S |n |u Rk_f 8|2
—==
RayJ Switcting g |
(201] 2N760A, NPN fjtheon 40 [200}| - [500(l.8% - - 5 0.0l - 60 |5 60 2 - - |Circuit {Lunar£.004 A L0 [001} 1 |.001
= I
£ |
QZOZ e [N T " " " 1] 1" 1 1" 1" o tr T " 2 tt i 1t 1A Ell I 2] (A iat 1 o
=4
3500V E |
Q203 1 T " tr " 1" 1At t tr re 18 " H " tr 2 T 1" CirC\llt " g!l ]' o s il i "
N
Motod £ |
0204 2N3799’ PNP 1'018. 1 " " 360 1. 2wt 't " 3A6 " " T [N r 2 [ 1 " n 5006{ T " '006 " 006
Fair-| g :
Q205 2N2484, NPN child} ' " 360 1. 2w v " 2.910.04 " " A " 2 " " t " §.001, e Loor 001
! £,
E
. E |
oné 2N30574y NPN 1 " " 1400 5. 0wl "' 1 4 0.01] 140 [ 7 80 23 1" 1" 1" 1" Rl |Ln | " "
R
Ray4 +3500V| g |
Q207] 2N760A, NPN ltheon| " " " 1500 {1.8w ! " 5 " R 601 5 60 2 " " Circuit | g" " e " "
E
Mcto- g 1
QZOS 2N3799A, PNP jrola} ' " " 1360 1,2W " i 3_6 1 " 1 i 1 2 " " i " ;006; oo ’006 1" 006
"8
H |
Fair ; !
Q209 2N2484, NPN child] H 360 1. 2w ' 29 i0.094 " " H 2 " " " " g.001| ") " opooy v 001
& |
= AT 1\’,{‘%‘6“53 RATE SOURCE (3ee Column 29) » *
A NOTE: It is assumed the transient and peak power does not exceed the safe limit. TOTAL FAILURE RATE %/1000 HRS.
D

949A

BS-321A
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PARTS APPLICATION ANALYSIS

Page 7 of 14
(SEMICONDUCTORS) ATM-798, Appendix B
PROJECT: ALSEP DATE: 4 October 1968
ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: gwitchable Power Supply SCHEMATIC NO: 2165365, Rev. G
" 'MAX. TEMP °C AVG PWR DISSIPATION (mw) | POWER RATH MAXTMUM VOLTAGES DIODE PIV FOR RELIABILITY USE CNLY
TYPE x A RATED AT o[ o fvesol ve [Vero] ves circurr | PART 4 s [rulz plr ¢
CXT DESIGNATION, LA L J g :—‘ 25°C 28 .. R A R A R A [FUNCTION sPscRLa;.E(%/ i 3 1LIN I 2 3 :m-ru.
sYM SEMICONDUCTOR, e ) ARl AlRal=<] A c A c A c or [F B0, ii.T|a LA A
) Als Sjax A cucoclc{Eaiss] ¢ S A ¢ A S | appus | MENT Eng Tl N| FAILURE
NO POLARITY c é v : g 2 E : c T lli T A} T |QE|E H v b o : o | camon (oetine) | : R P L T| RATE
v I i LI . 1 4 NI E: ‘E D 2 p A D A § 1 ]a L“&"}‘ PER | (%/1000 HRS)
R T Olspor] E g |L N[L L jambo 3 L L H |(slee: 1| 1000 [rYPH]
E s | N N T o case) v v v E  peovE Llums)
) s s R e s Je Tc s T s TA |10 TCla 1 » I 1 1 1 u 1 » 2 Sn_|n E==t“ ETN N ]
Fair] +3soovl : |
(3210} 2N3057 A, NPN |{child| 40 1200 - KOO |5.0w - - 4 0.011 - 140 |7 80 |23 - -~ [Circui LunarE001t A (LO|.001] 1 {.001
2
Ray- Bsov 5 :
211 2N760A, NPN theonf ' " 3 500 8wl M 1" 5 " " 60 5 60 2 " " ICircuiy " =N M " i " 1 "
St
Moto g l
Q212 2N3799, PNP rolai [ 1 1360 2wt " 3.6 {" " " " ] 2 1 " " 1 _‘006! vl ookl i, 006
I
Fair- [
Q213] 2N2484, NPN child] " " "o1360 1. 2w o 57.6 0. 16] v " " 2 " " " " .004 v o100 t}.002
|
§
3214 2N3057A, NPN " H i o400 5. 0w ¥ " 4 0. 01 " j140 147 80 231 ¢ " " " ‘001{ myrolooy ¢ 001
[
Ray- 35V |
QZIS 2N'760A’ NPN theOﬂ n 1" 121 500 . 8W i e 5 r 1 60 i 5 60 2 1 t Circuit T gl! : 1 (8] " " T
£ |
Moto] g |
Q216 2N3799, PNP rola] 0 " 360 L2wl i 3.6 " 7 1" " 1 2 t " " " gmé: 1 " ‘(X)é " .006
g |
Fair £
Q217 2N2484, NPN child§ " 1360 1. 2w voi5. 640,16 v " " " 2 " i " " gOOZ} 1002l . 002
:
g
Q218 2N3057A, NPN " " " 't 1400 5. 0w " " 4 0.01] © 140 | 7 80 | 23 t " " " -'Zomi oo ool . 001
» rmé;unss RATE SOURCE (ee Column 33) »
A ATM 60 c NOTE: 1t is assumed the transient and peak power does not exceed the safe lmit. rorar ramure aate — 0040 4/1000 ams.
B D

2498
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PROJECT:

ALSEP

ASSEMBLY ‘_CPLEE Experiment

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS)

SUB ASSEMBLY:

Switchable Power Supply

Page

8 of 14

ATM-798, Appendix B

DATE:

4 October 1968

SCHEMATIC NO:

2165365, Rev. G

M ‘MAX. TEMP °C AVG PWR DISSIPATION (mw) |POWER RATIO} MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE ONLY
A
Tree N ;e e RATED AT | Q[Yoeo| VeB | VeEo | VeE circuir | PART u-! g uMiE Fir c
CKT DESIGNATION, U A - 20 [FUNCTION |SPECIAL = o 0
, Polu Ale T & 25°C s ala R ELE R A R A R A o xnvmon-;_,(&/olu T LIN 1|7 y| ToraL
SYM SEMICONDUCTOR, A ls Sla WU s A c Mlc ¢l ¢ Ba é: ?_ g A C A [ APPLI- MENT Eygg)l R |L-TJA LiA N| rAILURE
NO POLARITY N T f-?. Bl M| . TBIT Al T SRR x v T Ly T T | camon (Min)E | :Rl‘," L T| RATE
U U s u a e, RATE
2 RN IR U B - PO S B & | DAl DA} D] E 1 A LFRTA orr| (%/1000 HRs)
RT ° E|l g |LNL L [Amb.or L L E | GeefT 1) 00 TYPE
E N | SPOT N T B H below E E
2 ) TA 1,15 b0 T T, Tc case) v \ vl v L R [HRS)
s R 4 5 L] C T 1] 9 A 1% 11 13 13 14 15 16 11 1 1) 0 lﬂ =22 12 2 25 26 k1)
H i
House- £ !
CR | Reference IMic o keeping E
201 MC7103 S/C {40 [200] - [250 | - - - 12.510.01 - - - - - PRVIOV EircuitlLunar.001! A l1.d.001 1 10.001
-B—
CR gE I
202 " 11 " " (A3 (1) " " e 1 " " " " 1 tr 1" " " §u | (LI ST (1 [ B
=t
CR £ |
203 " 1 ] " oA 1" tr " 1] 1" " i tr 1" " I t " " S l " e e oy
£
H
CR E |
204 " 1t 1" 1" T " 1" o f " " " " n I 0 " i §n { 1 KT I TN RN
Switch ER
CR ing £ 1
r i T T [ " t (Al " " i tr T T 1 T i " M 1 T EH l L " t (R} n
205 Circuiff 2 )
E
CR E |
206 1 3 " Tt " A 1 " i 80 0.33 ¢ " 1" 2] mn " " i " Eu : " " " tr "
£ !
CR E |
207 1 " i ] n n 1" 1"t 1" 1" 1] " 1Al 3] o i " n " n 1 : e " n 1] t
=
econ- == ]
CR [dary g 1
208 r Il " o [ 11 t " w2 5 10.01 " i " " ' t o Circuifd v §n [ ITIS (TR O mln
—F
]
CR :
209 " tr " o " " i " 1ot " " " [ 1K " " 1] " " EHJ o B " (AN IRE]
.
» (FAILYRE RATE SOURCE (see Column 23) » *
B —
A M c NOTE: 1t is assumed the tranaient and peak power doea not exceed the safe limit. TOTAL FAILURE RATE %/1000 HRS.
B D

[ 7YY

BS-321A
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ATM-798, Appendix B
(SEMICONDUCT ORS) P
PROJECT: ALSEP DATE:_ 4 October 1968
ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Switchable Power Supply SCHEMATIC NO: 2165365, Rev. G
M 'MAX. TEMP °C AVG PWR DISSIPATION (mw) |POWER RATIO]  MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE CNLY
TYPE x A RATED AT o | o |veso| Ve | vero] Ves ciRcurr | PART “l s [rule rlr e
Jfc ¢ o SPECIAL = o o 0
CKT DESIGNATION, 1‘1‘ :‘ Al 215 & 25°C AR R 28 a5 R A R A R A F"Nsrnonx o -Ex(g'o/o'“ 1 LN It yi  TOTAL
sYM SEMICONDUCTOR, A ls Sia Nju s[TX c mlc ¢c| ¢ |BalZ=<] & ¢ A c A € | appLi- | MBNT Egggl R [L-T[A L{s N| rFarLURE
c |t Tit cla | u T B{T A gEES | T | T LT |1 T 1 T |camon SV cf It LT eaTe
NO POLARITY v c T <2 |o E U E U E 1 E[RP
. T |E 8 T L B v tiu s U a RAT!
L L BRI 21<8 | o} A b | a p | A 1 1A L FET orn | G/1000 BRS)
g Jr U ofBor | g A A L jAmbor = L L L | (8eelT I | 500 [rYPH
E T N|SPOT |y ¥ T cane) b v v v v v {10 E E lams)
1 Y A R AT, Tc s+ T {a sTA jn Te 1 13 13 i 15 18 17 n 1 ) 22 |2 f2e ® 25 26 37
|
Secon- {
CR | Reference Miliaf dary E !
210 | MC7103 S/C | 40 j200| - 250 | - - - 2.5 p.0I1}] - - - - - {1KV}lov CircuitLunar:E.001I Afl. Q0011 10.001
= I
CR g {
' I " = '
211 r i o Tt H T " t 1 o o " T r T 1 T t :H+H e " 1 '
£ |
CR £ )
212 i " 1 T " 1 iNg o o T " Tt T " " 1 [N " n T Ell l 11 " Tt T n
A
CR g I
213 " 1 " ' I I " 1l n{n " 1 " " " 0 1 n n 1 §u R X o
R
CR = {
214 1" o 3l i} oot " 1" oo " o I " " " i T " " S i [ T 1T oo
E
cr £
215 1" 1l 1" " 1 1" " i i i " " 1 1 o L8] 1" 1" il " gn : " " n " "
E |
2
H 1
g i
ER
-
H
:
£
= FAILURE RATE SOURCE (See Column 23} b 0.015
A ATM 605 c NOTE: 1t is assumed the transient and peak power does not exceed the safe limit. TOTAL FAILURE RATE - %/1000 HRS.
B D

92494

BS-321A



(sx030npuootwiag)

PARTS APPLICATION ANALYSIS Page 10 of 14
(SEMICONDUCTORS) ATM-798, Appendix B
PROJECT: ALSEP DATE: 4 October 1968
ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Switchable Power Supply SCHEMATIC NO: 2165365, Rev.
u ‘MAX. TEMP °C AVG PWR DISSIPATION POWER RATIO]  MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE ONLY
— A RATED AT o |Veso | Ves | Vero | ve F MiF F
CKT DESIGNATION, vl Aoaje ¢ C am | € ¥ i | SPECIAL, = i oluli alg §
Fojm R U|IT A A Ala A {30 jas | R A R A R A or RON-Z 1006] U {I LN IlT U] TOTAL
SYM SEMICONDUCTOR, A fp Sla wfv s{A c Mlc ¢l ¢ |Bal3=<] & ¢ A c A € 1 appii- | MENT Epggl R|L-TIA Lia Nl FAILURE
NO POLARITY 5;0552‘ ¥ CTII!TA-rEﬁ E" T k 5 3 H T | camow H |§R;L L 1| RATE
o ke Als 1 L I Z1<8 1 b | a D | a P} A Petined B A LR ber | (3/1000 His)
O LR BT P I N O ] ol I PO - v L L E o leelT 1 iolrveg
B T, T ) = HRS)
s L] s R fo AT o Tcdr T | sTa | TCY, xc:“e 13 uvuvuvnvuvuvn 21 Za :n &st)u 2
A201 £ }
Reference IMicrof 3.5 {Sub- H i
CR1 { MC7101 Is/C | 40 200f - [R50 | - - - 17.51.03 - - - - - 6KV KV|Module Lunal‘E.OOII All.000 1 10.001
g
E |
CRZ 1" {3 Tt " 12 11 1 1 " 2‘5 .01 Tt (N e T T r " LA 11 g” l i " F tr te
£
£ |
CR3 " " I t T T " nof o " 1 1t " 1 m 1 1 1t W Eo ofn fo TR
-
g |
g |
=
A202 3
Reference Micmo 3.5)Sub- s |
CRI | MC7101 s/C | 40 {200] - {250} - - - 17.51.03% - - - - - J6KV] KViModie Lunarg.wli Afl.4o0Yy 1 10.001
E
E 1
CRZ 1 i T " r 1 i (RS 1" Z 5 Ol H " mn 1 " n " e 1t g” ‘ " H " u "
.5 1. 2"
E
s |
2 ]
CR3 s 1 1 " " Tt 11 LX T i r " il 1y " 1 e tr E tr E” v " " LAl t
+-
E
£
= i
-
£ |
£ |
= FAILURE RATE SOURCE (See Column 23) » *
A ATM 605 c NOTE: It is assumed the transient and peak power does not exceed the safe limit. ToraL ranune rate 0006 5/1000 nms.
D

92494

BS-321A
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PARTS APPLICATION ANALYSIS

(INDUCTORS & TRANSFORMERS)

Page 11 of 14

ATM-798, Appendix B

PROJECT: ALSEP DATE: 4 October 1968
ASSEMBLY : CPLEE Experiment SUB ASSEMBLY: Switchable Power Supply SCHEMATIC NOQO: 2165365 Rev.
t 3 s CONSTRUCTION /r ? & Al / tewperature o) fenasit/10 / secowvary /[ (HIESL
& 2 & 4 (] TR FENLNALAWANAN
S3a S & $, ENG-I
SEF « 82 & v /o wa /& & N S/ .
S
A I S e
§ ¢ - § §/§ /5 sl E/ ~ S
© . A REL_ DEPT USE ONLY
. . 32 H
T201 |Power, 2165929 | BxRL c | 41| 41| c Imval- | -]-J40] -]- |15]55knamal 60B756-7 {35 | - | - B¥- 017 B| 0.017
3 1.53. 4
EOZ I X 2165925 14 " 1 1" 11 mva i e T " 12t 1 i i mama " T 1 350 " t 'll ‘!r B "
1
5 1.0% o i
T1 Power, 2166537 | BxRL C 44 47 C [30.0] - -1 -140] -1 - |15]55 imajma|60 |8K{6-7 P50 | - - .I‘Ol']! B 0.017
—
T2 1t T " " " 1 30.00" IR IRTIN BT TN BN R o i [E3 ETRE £1) i1 1l " g '017: B 0.017
10 16T 1
1,201 Power, 2165926 | BxRL C 38 - - 0.06 ] " AN BRARN AN LN I A " Imajmal27 }- |- L - - .017| B 0.017
i
. i
L
i
[
|
l
g |
In
1
+
|
2 T
0 1
1
i
A S
|
—1t
!
28 28 0 31
TYPE OF CASE 5
A. HER. SEAL FAILURE RATE SOURCES (FOR COLUMN #28) CALCULATED MTBF 1, 180, o()()m‘s TOTAL FAILURE RATE 0.08 $/1000 HRS
B. VAC. IMP. s ATM 605 ». MIL-HDBK-217A
C. ENCAP. - b
D. OPEN c. o.

IR0 LM 3248

BxaA 321A

G
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PARTS APPLICATION ANALYSIS

PROJECT: ALSEP

ASSEMBLY: CPLEE Experiment

(RELAYS)

SUB ASSEMBLY: switchable Power Supply

Page 12 of 14

ATM-798, Appendix B

DATE: 4 October 1968
SCHEMATIC NO: 2165365, Rev. G

CONTACT LOAD NUMBER RELAY COIL BF|s O] F
OF aAle Fi R
RATED ACTUAL POLES § POWER {VOLTAGE s 1{U
TYPE DESIGNATION R:\);'B ILR Ff M
CIRCUIT CEC, MIL OR VOLTAGE c r| o
CIRCUIT (CEC, MIL OR MFR) v c CURRENT | TYPE | T | A paAx{ A fuaxpan.] OF 1 cufe o TOTAL
F b v of Jojclrlc|2}o s FAILURE
ENCE MANUFACTURER BTEADY] BTEAD L tlrlalr)iuv]p |TONS MISCELLA-B| g 1 RATE
DESIG- AND L R [srare| PEAK [oporg |SURGE] L atilylu) L]z | per jOPERAY NEOUS TEysEE} F
NATION CONSTRUCTION H p A Liv]s|aju]e | HgER TIONS | REMARKS @/ [BE 1 1 la/1000 Hours)
E L W)t B
Sl Baf v v A A o D 1 SECOND 000 H
1 2 3 4 3 s d s 0 10 1 |12 his ha “15“ s 17 18 o 1 ez jos
e e
0.1 Resisi 275/ 12,409} Xo =
K1 Reed Relay (DRVT-1) Hamlin S5KVil0Oma - 3KV |ma - ftanceg 1 |1 -1~ -1 - inr. Jooo [216,000 BO58 D h.0]0.058
cycles.
KZ 1" 1 11 A 1 1 1 T r tt i " 11 T 1 1) 1 1 1 12} iRS OAOSB
DEVICE
AVERAGE FAILURE RATE SOURCES (FOR COLUMN NO. 21)
AMBIENT
TEMPERATURE A _ATM 605 B_MIL-HDBK-217A carcuraTep MrsF __ 862, 000 gouns TOTAL FAILURE RATE _0, 116 /1000 nrs
40 ASD-R-05-6A-1(G. F.) Vendor Data
24 25 26 21

BS-3214
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PARTS APPLICATION ANALYSIS Page 13 of 14

(CONNECTORS) ATM-798, Appendix B
PROJECT: ALSEP DATE: 4 October 1968
ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Switchable Power Supply SCHEMATIC NO: 2165365, Rev. G

: PINS f, F.R.
N U
CIRCUTT, TYPCE DESIGNATIO}; g NUMBER CURRENT YOLTAGE RG] AMBL- |INEERT or g : Fm;s
(CEC, MIL OR MFR
REF. { 3 ACTUAL BETWEEN PINS ontact] ™ | are [ V5] mesen. E » RATE
TEMP TIONS
e o AND T TOTAL |ACTIVE|RATED man FTEADY EM _— of | ¥ /1000 Hours)
- - |
CONSTRUCTION . MAX. | MIN. JRATED JACTUAY stawr |srate| SURGE{ € p F.R. :
E WIFE e 24,
L 2 y R ¢ 3 s 1 s o 10 i1 12 PR 1) 15 18 1 1 22
Used on
A201,
- Terminals 2031 A-4] USECO 1 1 - - - - - - - - 40 |BrasqSprind 1 }A202 .001{ B 4 0.004
3 used
in
- Terminals 2031B-4 " 1 1 - - - - - - - - " " v 1 A203 =001|B 17 0.017
10 used 1
. in @
- Terminals 3231.2 {Cambion | 1 N - - - -t - & 1 {Assembly@.001|B |10 [ 0.0l0
]
2
23 Z = 26
— FAILURE RATE SOURCES (FOR COLUMN 20) 3, 200. 000
REQUIRED A___ATM 605 s MIL-HDBK-2174 CALCULATED MTBF. HOURS ToTAL FAILURE RATEQ. 03 R/1000 HOURS
HOURS
D
DD 9283

(BS-321A



PARTS APPLICATION ANALYSIS Page 14 of 14

ATM-798, Appendix B
(MISC. PARTS)

PROJECT: ALSEP DATE: 4 October 1968
ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: switchable Power Supply SCHEMATIC NO: 2165365, Rev. G
g- X FOR RELIABILITY USE ONLY
c(:; N TEMPERATURE ELECTRICAL H H
¢ cmeurr TYPE DESIGNATION U RANGE STRESS PERCENT CHARA L ERETICS Rf,ﬁ‘,i,} 3 PART :"‘“" TOTAL
(CEC, MIL OR MFR) AF RATE | U SPECIAL 7 URE FAILURE
;’U SYMBOL - P DUTY and R ENVIRONME! | RATE RATE
NUMBER T c
H cYcLx APPLICATION £ ozrme) | 4 (®/1000 HOURS)
o CONSTRUCTION H uAx | viN |RATED| vsm nouns): (SEE {‘;UL‘;'R
L E ) 415)
1 z 3 R ‘ s s 7 *n 9 b i s fe
‘ |
High voltage cable : ]
- Assembly, 2171389] BxRL - - - - 25% High Voltage Line 'C Lunar :l. 0| 0.0475
1 1
1 t
I 1
| t
L]
| :
i
i |
1 1
1 |
[ {
| ]
I i
T
- | ]
1
| 1
' +
i
| |
I I
1 1
|
} i
i |
]
l, i
i 1
1
1
] i
= 1
| |
H H
1 FAILURE RATE SOURCES (FOR COLUMN 1}) 16 u 0.0475
A _ATM 605 B. MIL-HDBK-217A carcuLaTep mrer: 100, (fdfas TOTAL FAILURE RATE _____$/1000 HOURS
c. _ASD-R-05-64-1 (GE)p, Ml 8t 217 Chart XxIv

DRD Form 9238

BS-321A
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PARTS APPLICATION ANALYSIS Page ; of g

CAPACITORS ATM-798, Appendix C
PROJECT:__ ALSEP DATE: 27 september 1968
ASSEMBLY: CPLEE Experiment SUBASSEMBLY: Low Voltage Power Supply SCHEMATIC NO: ;145385 Reyv. E

Q 1 2 3 4 5 /o 6/1 8 f9 10 1 12 135 5 , 18 17 xz 19

9 3 A/ v [F N & &g ! & 8 & &

o $'~1 L 9 » & L3 £3 A S fe & $8 g AR &, 185 vc,d" &

o | &85 SE8 8 & s[5 fRs/s £58 /88 /5 YA B EQVSEe, o3 /55 [O5d [38

o I Feod x OSd Jo% [/ & 3 [Fe WAL FFox N FEL TE& /£ é‘é‘& ge

o 28 RO § I [ [S05/C &S/ Ve /58 3 fe /XY 85,95 1§ [ Sx [658

5 > vE $ v S SES ) Ky 4 AN SRS & o4 A

o ¢ £ i (3 3 2 && ‘g F& Y/ & /% A ‘$ "‘.,,}

- 8§ & /38 & 7/ ’ < =

Y v Y
] ] 1
¢301 CSR13 Kemet ]1.0 20 150 J29t—10.57]0,50) 40°] Regulator Circuit 005} unar ' 1,0 10.005 1 0,005
) |
C302 " " 1 " 1 I : n " " 1 1 " "ogn \ " ot " " "
) TN [
C303 " 1t 18.0 1 " top o " " 1 " " TRl § T P I t I
C304 H t 1" 1" t " : " 1" " i 1 " 1" :n \ 1 : " " 1" 13
] N ]
C305 CKRO6 Aerovoxlo 01 A 15 U T I RLE WA AL " " Oscillator ! ooptn N " v " l000] " 0,001
' 1 t
C306 CSR13 Kemet 11800} " |4 3 +'lg sgl " i 43V " D.003: " > v 10003 " 0003
] 1
C307 " " " 1 1 " : " " 1 " t " g [ [ " 1) 1"
| [ [
€308 " ! 39.0 | " {10 th " " =16V " 0006 jal " v v 10006 | 0,006
' ' !
309 i " 1.0 " 150 Jaxt ' ]o.64] " " " ! Q09" E Yo" 10009 " 0.009
[ [ ] '
C310 " H 3,9 H tt L A " " " i?,zv H "notn :‘! t o " " il
1 LR |} t
C311 " ' 18.0 " 1 270¢ " o 54] " " 427V " 3.001"'1; " " 1000} M 0.001
+ t 1
Cc312 CKRO6 Aerovox 10,1 v P i3 ¢tvlo.oel " o 43V " ngq;lé "ot 10004 ! 0.004
[ [
C313 " " " " e 1t :H " ' " " " "nogn é " P " " "
] | \ i
C314 " t " n " 6 1" Jo g2 " 1 +6V " noogn \ 1" 'Rl 1" N 1
1 1 |
C315 1 1" " " 1 321" 00,64} " 1" ~16V " 0.0014 " § t pon 0.001 n 0,001
T NN
C316 " i ! " ' " :" " " " 432V " noon S " '. " " n )
] 1
C317 " n " 1 " 27 : " 0.54 " " .fZ']V n 1" g1 \ " i on il t "
] t Q ]
C318 CSR13 Kemet (6.8 n 16 3 1" w504 " " =3V " 003" N "+ " 10.003 " 0.003
I | |
1 1 N 1
20 21 2
FAILURE RATE SOURCES (FOR COLUMN #14) CALEULATED MTBF L. 690. 000 mrs roTAL FAILURE raTE O+ 0592 1000 HRS
A_ATM-605 B
c D

BS-321A
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PARTS APPLICATION ANALYSIS

ATM-798, Appendix C

RESISTORS

18
)
§

DATE: 27 September 1968
SCHEMATIC NO: ,1¢5385, Rev. E

SUB ASSEMBLY: Low Voltage Power Supply

4
59

ALSEP

ASSEMBLY ; CPLEE Experiment

PROJECT:

-

Coemosnred

002

0.

1

1.010.002

"

21

2 V&Y %/1000 HRS

0,020

TOTAL FAILURE RATE ..

Regulator Circuit

1"

Oscillator

+3V

i

Oscillator

=16V

40°

"

1"

"

"

0

1

"

0.0}110.5

20

cALCULATED MTE: 5,000,000 __ wms

0.0110.03

0.0310.13 1.0

0.1010.3%0.5_

Q.021¢0. 19
0.0310

0.02} 0. 080.5

0.03] 0,11

0.25} —

"

"

"

"

5

1

i

"

"

27K

47

300

10K

12K

Allen Bradley 3. 3K

J

RCO7

"

t

R30]1

302
R303

304
R305

R307

R308

R309

R310

R311

19

FAILURE RATE SOURCES (FOR COLUMN #14)

ATM-605

B
D

A
c

{(Resistors)

BS-321A



PARTS APPLICATION ANALYSIS Page 3 of 4

ATM-798, Appendix C

(SEMICONDUCTORS)
PROJECT:_ aLsEP DATE: 27 September 1968
ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Low Voltage Power Supply SCHEMATIC NO: ;165385 Rev, E
g :1 MAX. TEMP °C AVG PWR DISSIPATION (mw) |POWER RATIOf  MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE ONLY
. TYPE N 3 c RATED AT 1 e & |VYewo| VeB | Vero | Ver CIRCUIT | PART 5 4 ] {ll;l!;' : TC
8 X DESIGRATION, g :l Alm f, T A il A A 58 ab R A R A R A [FUNCTION 335&'3":2 & 3 LLINI gg TOTAL
3 SYM SEMICONDUCTOR, Adp Sja wju siT % ¢ né cl & |Ea S| A < A ¢ A € | appLi. | MeNT E:{’::,I R [L.T|A LIA N rAILURE
o NO POLARITY c |1 gfr c|A B M| o iroBiral v |QE|E L I A 21 T |camon ET e it vl mare
c T |g LIE TIL B A |vlu sl v 3% b A > N 5 » (Detine) & "ALRAT!
A L I I O e I s |A Ela E| A ] L : L H Tl(q,/Psn(%/looouns)
124 g | Olcpor| E e |L N L [Ambod 3 E | e[t ©{1000]TYPE
] E Ta -,J" e N 0 T case) v v v v v v E el R |HRS)
; a 3 s R 4 s s Tc |+ T |» 9 ‘A lwo 1 13 13 14 15 16 1 18 » 2 g En i3 2¢ 28 L’_: 1l
~ Transistor, Regu- E :
Silicon, Fair ) lator § 0.1 0.
Q301 NPN(2N2891)  khild| — | 200{ — Jo0.8|5.0] — | 2.8[0.03|001]— l|100]0.3 _ | _ lcircuitfLunar 500k A 11. 0001} 1 | 0.001
, . 80 {0.1 5-_'
g |
" " " n t " 1" " " " T L " 1" H " n 1al tH " § " ' " t t 1 t
Q302
: 1t
Oscil- H
lator g I
Q303 " i T " i " " " i " " " " 0.5 1" " " " Circuit] tH ;n 'n " " " 1"
—=
0304 " " " L 1" T mn " tt n 1" " " rn " 11 " 1 1 " E " LAl L3 " " t
E
43V g
Q305 t t " n " " " " i 0.1410.051 " 2.9 " 1" o odn Circuit " E " !” " 1" " "
E
E |
Q306 1] " " " " " i t n " 1"t 1" 1 o 1" 15 1" " 1" " g 1 :u n n H t
£ |
E |
§ ]
— %
£ 1
s ]
.
H
:
2
-
" FAILURE RATE SOURCE (See Column 23) » » - 0.006
A ATM-605 c NOTE: 1t is assumed the transient and peak power does not exceed the safe limit. TOTAL FAILURE RATE e %/1000 HRS.
B D
249

BS-321A
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PROJECT: Arpsep
ASSEMBLY: CPLEE Experiment

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS)

SUB ASSEMBLY: Low Voltage Power Supply

Page 4 of g

ATM,-798, Appendix C

DATE: ;7 September 1968
SCHEMATIC NO: 3145385, Rev. E

M MAX. TEMP °C AVG PWR DISSIPATION (mw) |POWERRATIO}] MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE CNLY
A
TYPE N A RATED AT o L |Yero | VoB | Vero | Vor CIRCUIT | PART 3 “{ 3 :‘ l‘!“;‘ : TC
DESIGNATION, v |a Jlc ¢ - g ON [SPECIAL £ o o o
cxr FoIm Afr ufr A *c A Afa A {25 1ak R A R A R A FUNS,“ smm-;l(g'o/ol g (!l LIN tir y| TtoraL
sYM SEMICONDUCTOR, Al Cla wlu s A c Mlc ¢| ¢ |Be |2« A < A c A € | appPLi- MENT Eypgyl R |L-TIA LIA N| FAILURE
POLARITY c |t gir cfa Ef m| o |1 B[T Al T gR JE& | T T T T T T | carion Epcf 1k duorl raTe
e T |E LB T[L B | x |vifusiwu S1% | ¢ . E u 3 u (Define) & E (R Plary
v in Pp 1 1 s |A Ela Bl & & | D T 4 A D A E | A LTq, | PER| (5/1000 HRS)
R |T o|2or | E g lu L L jambor 3 L L E ) (ee]T 1 g frye
B LY I P8 s N Tl te case) v v v v v E  pelov Clerg
¥ Py s R 5 ¢ TC |+ T fa s A he n 1u 1 1 15 18 1 n 19 » n =22 f2s fa2e 3 ja 21
. o . R
Diode, Silicon Mic- Regu- g
CR |Reference, ro- lator £0. : 0.
301_MC7102 5.C440 12001 — dosof— |t — l2.500,00 — )V 1 | __150]29 |circu Lunar’SOOIIA 1.0001]1 {0,001
CR g |
" " T r tr ia] Lat T " L) " L T 1 " t LAt " T " - n I n th " Hn "
—=—+
CR £ |
303 " t 1" " " " n " " t 1" n 1" " " " " " 1 "n g 1 ' e r 1] iat "
£—1
CR E |
304 " 1 n " 1" 1" i " mn 1" " " " 1" " n n i1 " i § 1" l woln " n n
g
CR £ |
305 H " o " " " " 1 n " " " T 1 X " i " " " E E wdnln fn "
E
o E
1" n " 1 " " t H 1At T " \al H " t i3l " " " " = " e " 1" 1" n
306 3 :
CR {Diode, Zener Soli-| i £o : 0.
307 TC3OA50A tron L t L 5W " H " 50 t T T 1" 1 ial 30 — 14 mn 5)041|| " '004n 0.004
Diode, Silicon [MicH Oscil- E |
CR [Reference, ro- lator £0. : 0.
308 {MC7102 s.c | 4" " qeso|n fv o facs)e | fe o ] | fs0 [29 fcircuif v Foorl" | joul" |o.001
g |
CR g |
309 " t e " " 1" 1" 1 i " " 1 t " 1" " " t " " En i t 1" 15 1" "
|
bt FAILURE RATE SOURCE (See Column 23) » s 6
age
A ATM-605 [ NOTE: It is assumed the transient and peak power does not exceed the safe limit. TOTAL FAILURE RATE 2€€ R3BE O 4/1000 urs.
B D :

92494

BS-321A
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PROJECT:

ALSEP

ASSEMBLY: CPLEE Experiment

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS)

SUB ASSEMBLY: Low Voltage Power Supply

Page 5 of g
ATM-798, Appendix C

DATE: ;7 September 1968

'MAX. TEMP °C AVG PWR DISSIPATION (mw) POWER RATIOl MAXIMUM VOLTAGES DIODE PIV g
TYPE A RATED AT Vepo | Vee | Voo

SCHEMATIC NO: 2165385, Rev.

M FOR RELIABILITY USE ONLY
A
N L ves CIRCUIT | PART '5“"{ g |F MlF Flr ¢
CKT DESIGNATION, [ LY Jlc ¢ 25°C e e A FUNCTION [SPECIAL £ (g1 O [A UlI Alo o
F {m SR U[T A A AlaA O a8 R P R A [ A or  [ENVIRON-E y500! U {1 LN llp gyl roraL
sYM SEMICONDUCTOR, A |B A N{U 8| a c Mlc ¢l ¢ |Ba|%<] A A c A C | appri- | MENT Eurg)l R |- TIA LiA N| FAILURE
Tt cia e} u B egrlBel T | T | T | T T T £ cf 1L L 1| mate
NO. POLARITY A LT c |T T AL T | 2615 E v E U E y | CATION g ! R P
T |E £ T|L B ulju sf v FRET (Detine) £ E RATH
A A a D A D A D A E | AL
v N gD opf 1 8 A Bla k| a @ L 2 (%/ | PER | (%/1000 HRS)
r |r o E L NfL L |ambor L L E | (SeeT Lt olrYPE
nlepor | § | E T H] £ pelowE E
LN TS N T T To case) v vl vl vl v] v £ | & |HBS)
1 2 3 R 4 3 s Tc |2 T |a 92 "A | 1 1 1 i) 1 18 1 1 » 2 21 =22 {2 24 25 26 2
=
: iy . H ]
Diode, Silicon [Mic~ Regu- £
CR [Reference, ro- lator £0. : 0.
10 | MCT7102 S.Cf— 1t | l250f]-— } —}_—17.5[003] —}{ — | —|— | — |50 29 |Circuiflunarg001 A 11,0001t 1 { 0.001
25
= |
CR " +6V g
LAt t " A2l m T " " 2 g 001 e " " n 1 1 6 Cir‘,‘,i' " g n { ial " H tr L
£ |
CR ~16V E
312 " " 1 " " " " L T n e t 1" 1" " " " n Circuit " g t I” " t LAt "
£
CR +6V £ |
- 313 1" n e T " t " " LI " L e 1" " 1 1 L n circui( " :-|=. mn g LAt 1" Al " 1
E
CR 432V H :
: 3 = n " 1 T "
314 T \Al L 1 t " " " " H " " n " L L LA} J 32 Cll‘Culf tr = ! 1" t
E
CR +27V E |
316 (2] T " " " n L " 1" 7'5 0.03 1" n N " n " r 27 Circu11 H E La} | " \al " " 11
2 |
CR H } i
317 1 " t n 1" " 1" 13 1" " 3] " i " n " n T " n § " | n 1] " n "
]
CR -3V !
318 " L m " " tht 11 " LA 2 5 O'ol n o " " T 1 3 Circui _'H '/LL " " L "
|
CR }
" " L 1 " " 1 " " s " 1" T " 1 n H t " " " "
319 " 1 1" " 1 I
» uruéks RATE SOURCE {See Column 23) b s 6
- ) ee page )
A TM-605 c NOTE: 1 is assumed the transient and peak power does not exceed the safe limit. TOTAL FAILURE RATE %/1000 HRS
B D

92494

BS-321A




(sz030npuosTUiag)

8
ATM-798, Appendix C

PARTS APPLICATION ANALYSIS Page of

(SEMICONDUCTORS)

PROJECT: ALsSEP DATE: »; September 1968
ASSEMBLY: ¢p; EE Experiment SUB ASSEMBLY: 1Low Voltage Power Supply SCHEMATIC NO: 2165385, Rev. E

M ‘MAX. TEMP *C AVG PWR DISSIPATION (mw) |POWER RATIO}  MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE CNLY
A
TYPE N A RATED AT p | Qo |Yceo} VeB |Veeo| Ver CIRCUIT | PART = 1—478 il A
CKT DESIGNATION, u |a Jjc ¢ - Je IFUNCTION [SPECIAL £ o oo
i Y AL 25°C A Ala a |2 das ] a]n|a R | A or | [ENviRoNE 1 u [T LN 11T uf  roraL
sYM SEMICONDUCTOR, Al Sla niv sI™a c Mlc ¢| ¢c |Eals<) A A1 C 1 A1 C ) appu. | MENT Eppgyl R|LTIA Lix N| raLURE
Tit cla =] wu os tE& 1 7 T T T T T H c{ It Ju 1| RraTE
¥ POLARITY CluBTL B c'l“;TAT«-U E u E u £ u | CATIOR (Detine) & P elrp
TIE s A U LIUu st v Zi<B8 o] Al oDja D | A E | "l
U N D 1 1 A EjA E A (%/ | PER | (%/1000 HRS)
L HOT 8 & L L L = (SeefT 1
R T [ £ E L NjiL L fAmbori 3 2 ! 1000 [TYPH
E N | SPOT N T ] belor] E E
\ . - T |1y e b 1, Te case) v v v v v v £ | R {HRS)
4 L] A ] 9 I 1 =
o 3 i 1 14 Ty 1 1n n i) » n in jas e 25 ’u 2T
1
g 1
CR |Diode, Zener Uni- . -3V £0. I 0.
320 {UZ806 trodd 40 1175 — Jsw| —1— | — |50 loo1)l— | — | —] —| — 6.8] — CircuitLunarEOO‘fA 1.00041 | 0.004
E] T
CR -3V £ =
" " " 1 " 1" L " A2l " " " " T " " " " ] 3 1" 5 1" T " " " "
321 Circuid A
E |
CR {Diode, Zener -6V ; I
322 UZB33 " " " i " n i3} n l| " n 1" " " " 33 "n Circuit " § " " " " 1 "
- = |
£ I
CR |Diode, Zener -27V £ |
323 1JZ808 1] " 1" " " f " "n " n 1" 1" (1] 1 t 8.2 " Circuit 1] =1 In " i " "
1 g
g
|
g |
£ |
= }
E
E [
g2
—g-—1
g |
g
s |
g i
= 1
g |
g 1
E |
EI
g -
£ 1
g |
-
%
= FAILURE RATE SOURCE {See Cotumn 23) =
A _ATM-605 c NOTE: It is assumed the transient and peak power does not exceed the gafe Hmit. TOTAL FAILURE RATE 0. 043 /5000 uns.
B ]
2008

BS-321A
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(INDUCTORS & TRANSFORME RS)

Page 17 of 8

ATM-798, Appendix C

PROJECT: __ AisEP DATE: 27 september 1968
ASSEMBLY : CPLEE Experiment SUB ASSEMBLY:LOW VOIthE Power Supply SCHEMATIC NO:21§§3§5 Rev. E
1 L CONSTRUCTION /t o & 0 /1 / remperaTure (C)  /CORARRY /Y
Sve & ‘bg‘-” (P 3 g & é?(' e-‘?cf? 1z 713 J14 /15 /16 17 J
& $EL & & I [ o va /& s & M . £8/ 0
8 )G )5 )55 G ) kb o R
S ©& b”"i /S5 /) £ LY F AL L S TN 0 & /ES/S
§§ £ ) & [ - SIS ¥ &) F ) E
Kgg § &»gi 4§,$ éj’OVé*g,gao,g‘ 3
L301 | MIL-T-27 BxRL C —127 C 5.8 MOO]—]—F40]—115115]55 100j20839R3 ] — :
T301 1 " " 38/30 32 i 17.308 0 {u o " T8 ST BT noin w5443V f
g " " " RE -0l mbevy o e/ V]
Ls
[ " " " " 38 . 1" " 1" t t " " " " " t t 20+32\ 32.0f " t 1" 2” "
" " " " n 36 I il (I8 RTHN BT} 1 o " o vl P 16V27.5 1l n " : n o
" " 1" 1" " 33 " " nofu tn o oo e fer o in o 41_3V4 ” " " :" "
|
i
Y
|
I
1
Ll
|
I
|
;
|
i
T
|
1
|
-
|
T
|
L]
|
T
1
i
28 29 » n
TYPE OF CASE
A. HER. SEAL FAILURE RATE SOURCES (FOR COLUMN #28) cavcuratep Mref > 340, 000  yps torat FAILURE RATE Q. 034 %1000 nms
o INCADTE. a_ATM-605 8. _MIL-HDBK-217A
D. OPEN c. b,
R0 FLAW 3740

Bxa 321A
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PROJECT:

ASSEMBLY: CPLEE Experiment

ALSEP

PARTS APPLICATION ANALYSIS

(CONNECTORS)

DATE:

Page g of

ATM-798, Appendix C

—8

27 September 1968

SCHEMATIC NO: 2165385, Rev, E

8
Iy =l & |rr
. N A U
TYPE DESIGNATION v NUMBER CURRENT VOLTAGE 1 R : rml'
(CEC, MIL OR MFR)} F ACTUAL BETWEEN PINS ACROSS L c b ILURE
REF. A v E ° RATE
c R
DESIG- AND T TOTAL |ACTIVE{RATED ETEADY . RAETI or :’ (%/1000 Hours)
NATION CONSTRUCTION g MAX. | MIN. |RATED JACTUAY ;R::_; sTATE| SURGE c " R :
E ure Hours)
Il k P{ R Jé 3 #s 7 8 10 i1 12 13 1e 15 18 17 18 19
[Stress
— }JJack-Non Std. Pt. ]Cambion 1 1 - — - -] = _——_f - 40 {Brask 1 flevel le 0.
pring than 01 011 8B 11.0f 0,001
(NOTE:] THERE ARE 31 OF| THEBE C )RREFCTI(%{NS IN THR SUHPLY]{) E
—&
o
a
]
7] 25
B FAILURE RATE SOURCES (FOR COLUMN 20) * 0.031%/
RB&{‘S £o a_ ATM-605 B cavcuraten mrer230,0Q0s TOTAL FAILURE RATE, 1000 HOURS
HOURS o
DRD 9253

(BS-321A
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PARTS APPLICATION ANALYSIS

Page 1 of 7
ATM-798, Appendix
RESISTORS
PROJECT: ALSEP DATE: 1 October 1948
ASSEMBLY : CPLEE Experiment SUB ASSEMBLY :Channeltron Power Supply No. 1 SCHEMATIC NO: 2165390, Rev. G
1 2 3 4 5 6 (] B 0 1 18
g & ~ &5 / / -y & /&
§ 8 /s § /80 a5 [ 8 o > s, 8888 )5€
Sy Sa & § E, ) & fo, [SE. /58 [ 35 /88 &8 3 Foo ~ R AN/ 1Y
§38 | #EE £ &S s RS 5 Sk S &8 87 (55 B8
oA AFses & 8 5 T TS/ £ET S8 [8F GFog SO Ny § 1585 /38 (B RE
&e & &L € LAY I4 & S &L S /F X
3 STEE £ ¥ 8 SE/EET 5 /% s X & 185 /85 [55
& F § §/%° & & vy )G RS [
K o
/ L
18- K T '
R401 NR57T Mepco 35K 1 5 10.125'7.5010.06{1. 00! 40 | Input Circuit 0.0150 A N Lunar _31.010015]1 0.015
“ ] Transient 1N . Vot "
R402 " 154K " tH 2(_ 5010.02 " " Suppréessor (A.-‘L‘Q)_ L \ X il
Alleny = 1 ¥
R403 | RCO7 Bradiey  [100K| " 10,250[1.25{0.01] "' | Input Circuit 0,0021 " " v oozl |o0.002
1 )
R404 " " gkt " v b b 41,00 v | Switching Circuit "t § " LSS SRARS i
1
R 405 1" ! 10K i ' 2.5010. 02 " " 1" 1 1" :n N " [l " " "
N '
R406 " " %ng{ " w 11,250,011 " " " " :n S It ' t It It
1 ]
R407 ' ! 1. 6K| 42 5010.02 " " t " o E " P " " "
' 1
R408 1" X I.ZK (3 1" 1'25 0.01 1 00 n Oscillatnr " " I” 'E " 1 1" 1" " "
] ‘ i
R409 " " 1. 6K " o " " " " " " L E " | on ! " "
- ] ]
R410 i " 12K} " v 13.7510.031 v | " | #3V N noan " R AR A "
a4 i 1o 7
415 " " 5.6K] n 11.25]0.02] n 1+ | Housekeeping LA ) ! [ 1 "
bt e v
R416 " ' 15K " " 11.25{0,09} " Switching 1" noogn |9 " 1o i 1" "
- t i
R4‘7 " 1" QSOK " " 1'25 0'01 " 1" Input 1" " '” \\ 1" 1 T LAl " "
TN ]
1 N 1
Allen Filter t [
N
R1 Comp., Type BB| Bradley 1.oMl 5 lo12sl1.2510.0111.00 40 | Assembly (A402) 0.0021 A ‘\\ Lunar 13 0 p002{1 10,002
T V
R2 n ’ " 10K " " " m Il " " " :n \ " ' " 1 1
B Q [}
R3 " " 1.0 " " 1" 1 11 1 " " " § 1" 'L " 1 "
§ ]
1
19 20 2
FAILURE RATE SOURCES (FOR COLUMN #14)
A ATM-605 B caLcuraTep mrpr i: 720,000 0 roras Farvrg raTE 0 958 g/1000 sms
c D

D

BS-321A
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PROJECT: ALSEP

ASSEMBLY: CPLEE Experiment

PARTS APPLICATION ANALYSIS

CAPACITORS

SUBASSEMBLY:

Channeltron Power Supply No. 1

Page_, of
ATM-798, Appendix D

DATE:

October 1968

SCHEMATIC NO:2145390, Rey, G

1 2 3 4 5 o 7 8 /5 10 1 12
& .
& & § O
& $ & £ Sy [ o\ [ &
S o858 3 & £ e o /8,
£4& Fo S oA AL
&F S e ) & fos fo [RS/E S/ 8058 £
< g £ 888 g AL L TS5/ & & R3S/ T [55F¢ S
o TA £ v A (SRS, £
& § [
Q)
]
C401 | CSR13 Kemet 1.0 10 150 j23'1o 4211.01} 40 }input Circuit
]
CKROACW Aerovex 10,001| 1200 {291 " Jo. 20 » § v N |
[} ¥ 1
(403 | CKRO6CW " 0.01 " 100 |21 " jo, 211 i " _”A 'K § "oy on " " "
| N 1
1C404 | CSR13 Kemet 4,7 " 10 {550 " J0.55] n Housekeeping Circuit|g 00s " : "o 10,005 " 0, 005
[ Transient ! 1
| C405 " " 1.0 " |50 ]25: " Jo.50] " "} Suppressor (A406) o003 S n_ e _j0.003] " 0.003
1 [ )
C410 " " 3.9 vt 13710 4o.54}0.01) witching Circuit 0003 N "4 005§ ! 0.005
' 1 {
] 1 1
Cl- Ceramic, merican] 1224 ] Voltage 1k ]
3P46106 Lava pf 10 1KVH401 - 0,64} 1.0} 40 Multiplier (A401) 0,00 Al®] Tynart1.0 10,00 10 0.010
] i ¥
! _ TE
Cl- Ceramic, 1 Filler 0. B{ }
Cc4 HVD-6 Aerovox 10.003] 10 | 6KVB42 -10.57]3. 0] 40 | Assembly (A402) 0008 AlSl Lunari 1.0 J0.008] 4 0,0032
] 1 E:[ |
1 U e 1
1 I—F ]
1 t =2 }
1 T e 1
! 1 2 1
1 1 t
] ] : |
| N ]
) C N ;
[] | N 1
1 ' s '
1 1 ]
) N t
] N t
1 i S I
| [} I
1 1 N 1
20 21 22
FAILURE RATE SOURCES (FOR COLUMN #14) carevraten wrer 3,450, 000 img rorat. rareure rate _0- 029 31000 ues
A__ATM-605 B
c D
BS-321A
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PROJECT:

PARTS APPLICATION ANALYSIS

{(SEMICONDUCTORS)

Page 3 of

ATM-798, Appendix D

ALSEP DATE:_} October 1968
ASSEMBLY: CPLEFE, Experiment SUB ASSEMBLY: Channeltron Power Supply No, ISCHEMATIC NO: 2165390, Rev.
M MAX. TEMP °C AVG PWR DISSIPATION (mw) |POWER RATIO|  MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE ONLY
TYPE :« A c RATED AT 9] L | Vewo| VeB fVeeo| Ver CIRCUIT ?, :lt,ir;‘ :'r c
CKT DESIGNATION, v Al H S < 25°C AR R Wl = A R A R 4 [FUrCTION b gl el gg TOTAL
SYM SEMICONDUCTOR, A B T|a NjU osPTa c Mlc ¢f ¢ |Ea sl A b4 A ¢ A C | aPPu- RL.-T|A LiA N| FAILURE
POLARITY c 1 T clA Bl M| o |rBfT Al v [QB[E T ]le |l T ]T T 1 T |camon ¢ 1 L T{ RATE
Xo T le YiE oTlL Bl xjuvifus| v | 3512%]| & A - B “‘PRAT
v v Alb 1 1 A Ela E| A w| D A b A D A AL (q,/qpn (%/1000 HRS)
R jr U ojfrt e § i1 wlL L Jambord < L L L | (See} T L] 50 [r¥PE]
® Ta T N | SPOT N E T T, c':le')r é v v v l.dw £ : HRS)
1 s R e s Je Tc j7 T | s TA [ "Cln 1 i3 " 15 16 i1 1 1 » 2 3¢ J25 _fas |27
Fair| _ _ _ _|__ Input 0.
Q401 2N2484, NPN Lkhildj 25 200 360 25 3.610.01 60 3.0 60 j0.7 CircthunarsOOl‘A 1.0001f 1] 0.001
Motot -5' . 0.
402l 2N3799, PNP ola " " " L2Wi n " 12 " " LTSS R 0 " " Tl 1" s tt mlooe ] 0.006
Bwitch £
Ray- ing 0.
Q403 2N760A, NPN Eheon 1 T n 500" " " 5 n " i T " 1 " " Circuit il " " 001 " 0'001
Q4O " T " n 1 "n " i 1 m " t " " 1" T 1" m " t = l” LN 1) 1" 1"
Oscil- E I
Fair lator g |
Q405 2N3057A. NPN Ehildf " " "o l400 " " " |72 |0.18] " |140(25 80 [1. " " Circuid " g"_t' e " "
E
E |
g8
=
i
g |
i
}
I
!
{
{
H |
:
£ |
” FAILURE RATE SOURCE (See Cotumn 23) » 0.010
A = c NOTE: It is agsumed the transient and peak power does not exceed the safe limit. TOTAL FAILURE RATE e . %/1000 HRS.
B D
FLA0A

BS-321A
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PROJECT:

PARTS APPLICATION ANALYSIS

(SEMICONDUCT ORS)

Page 4 of 7

ATM-798, Appendix D

ALSEP DATE: 31 October 1968
ASSEMBLY: cPLEE Experiment SUB ASSEMBLY: Channeltron Supply Power No. ISCHEMATIC NO:2]65390 Rev. G
——
M 'MAX. TEMP °C AVG PWR DISSIPATION MAXIMUM VOLTAGES FOR RELIABILITY USE CNLY
TYPE x RATED AT © o | Veso | Ve | Veeo | Ve clRcuIT | PART éu“l s |[F ur Flr ¢
CKT DESIGNATION, L LN J 25°C ae F_: R rUNCTION |SPECIAL S (3,1 O |A UlI Al 6
Fofu Afr v A Al A |30 |28 8 Rp oA R 1 A or  |ENVIRON-Z 15001 U [T LN Il7 g| rtoraL
SYM SEMICONDUCTOR, A B Sfa ~ A c Mlc ¢f ¢ |Ba |[S<]| A ¢ A ¢ A C 1 appui. | MENT Egggl R |MT[A Lla N| rarure
POLARITY c it glrc W ¢ |Tsira| v |QB|EX]| T o T T T T | camon £ c| 1L L 1f RATE
NO T [g Yle T Bl 2 lurlus| o s{% | & . E v E v (Define) E R P oaTH
v |8 b 1 1] g laEla B| A IR L I I D | A E 1 |ALFoqper| (3/1000 HRS)
g |t ¢ 0 £ g L n|L L L L S | (SeefT I} 00 TYPE
E Ta N N T 4 2 v v y £ P Dlums)
! : : R T I s TA | € is 1o 1 » 2 SEn o fu o | =
Mic- £ | f
CR |Reference ro- - I T nput H !
401 jMC7103 S.C.| 25 250 25 j200 CircuitLunarLQ_OBA 1.0.00131 {0.013
Switch E |
CR ing g :
2 " " " 1 tr t 1 " " cirCllit " 4§ " { L " t " H
CR H |
403 t 1" i " L 1" " T " " e E 1" ! 1 n n 1 1
Housel- £ |
CR keepin ; |
404 t il te " " m " il 1" Circuit il § " l H " 1t 1" 1"
g
CR £ :
1 = n 1" " 1 " "
405 t 1" t t " e T e 11 " T E !
E
E
2 1
!
Mic Voltag ? |
CR14Reference ro- _ I D P Multi - §0- | 0.
CRI1GMGC7103 S.C.] 25 25 200 plier Lunaz§013:A 1.0 {01310/0.013
T
E
:
g
£ |
» FAILURE RATE SOURCE (3ee Column 23) » 0.078
A ATM—éOS c NOTE: 1t is assumed the transient and peak power does not exceed the safe limit. TOTAL FAILURE RATE ———t = §/1000 HRS.
B D

92494

BS-321A




(s1owiiojsuel ], R} §I030NPU])

>

PARTS APPLICATION ANALYSIS Page

5

of

7

ATM-798, A dix D
{INDUCTORS & TRANSFORMERS) 9 ppendix

PROJECT: ALSEP DATE: , October 1968
ASSEMBLY : CPLEE Experiment SUB ASSEMBLY: Channeltron Power Supply No,1 SCHEMATIC NO: 2165390, Rev. G
PA—
t 3 CONSTRUCTION /* * /1 /1t / rewmpEraTuRE (') PRaRT/1® / seconpary
éé“'g & ee"& (O % & é""g'{? & /5 iU Jis Jie bt i 7 TR £7
S s & & o /.. /& £/ 8 A 2o/ /o
£EP FES O [ ¥ & s o ¥ & £ %
&) G5 )85 ) T b e R ¢ s
v &9 /& & J N &, & [ Tox ¥ 3 & /&S ' 9
o'"jog" s S8 pi $/ 85/ ° v'g&i&{?‘é\*gd{&é'ﬂv §§~§“§ YF VA
© 7 a fina REL,. DEPT USE ONLY
0. 0,047
401 | MIL-T-27 BxRL C 47 | 44 c logl-t-1_-{4a0f ] 115]155D23{.0 2&3686 1 13. 60— | — 4B 10.0017
" 1 50 1 1 n (1] SERTE BT SETH BETEE IR TEN Y nl g on 0- 2 PB8.6]" " !
!
i
4
]
i
|
i
;
|
|
]
!
{
|
I
|
T
1
T
|
T
I
1
28 29 0 31
TYPE OF CASE o017
A. HER. SEAL FAILURE RATE SOURCES (FOR COLUMN #26) , 880,000 AILURE RATE O~ 3,/1000 HRS
g, \éaguxiup " ATM-605 B MIL-HDBK-217A CADCULA’!‘BDITBES —_— e HR3 TOTAL FAIL! ——— %
D. OPEN c. b,

19D oM 9248

Bxa 321A
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PROJECT: A1sEP

ASSEMBLY: CPLEE Experiment

PARTS APPLICATION ANALYSIS

(RELAYS)

Page ¢

of 7

ATM-798, Appendix D

DATE ‘1 Qctoher 1968

SUB ASSEMBLY :cpapneiiron Power Supply No.1 SCHEMATIC NO: 2165390, Rev. G

CONTACT LOAD RELAY coIL
RATED ACTUAL POLI POWER |VOLTAGE
TYPE DESIGNATION i RATE
CIRCUIT (CEC, MIL OR MFR) VOLTAGE CURRENT ITyPE | T | A pax] A Jaaxpan.| OF
v c TOTAL
RENeE MANUFACTURER| © Y greaDyl brEADY] Fl91¢ S A FAILURE
i L Ty T T P
DESIG- AND L R [sTATE| PEAK [gryrg |SURGE[ L Al vl vtk RATE
NATION CONSTRUCTION R b A Ly Alcte (/1000 HOURS)
g v 2 Al v v A lwvm b 1
1 2 3 ‘ s s u s 0 10 s 23
Trans-Case Relay (SPDT)
K401 §421-36 Teledyne 28]1.0}0. — 0. 005] —
DEVICE
AVERAGE FAILURE RATE SOURCES (FOR COLUMN NO. 21)
TRMPEZ TS A _ATM-605 s MIL-HDBK-2174 cavcuratsp wrer 20, 000, 000 sours roraL Paure RATE 0. 005 3/1000 ins
c D
24 25 20 27

Bs-321 A
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PARTS APPLICATION ANALYSIS Page 7 of 7

ATM-798, Appendix D

(CONNECTORS)
PROJECT: ALrLseP DATE: 1 October 1968
ASSEMBLY: CPLEE Experiment SUB ASSEMBLY:Channe]tIQn Power Supply No. 1 SCHEMATIC NO: 2165390, R G
"
» .R.
crmeur, TYPE DESIGNATION v NUMBER CURRENT VOLTAGE B prog P 4 th
CEC, MIL OR MFR
REF. ( ) ‘é ACTUAL BETWEEN PINS ENT wary | GUE ll) RATE
DESIG- AND T TOTAL [ACTIVE{RATED LTEAD T_“P ¥ | 8/1000 Hours)
NATION CONSTRUCTION v MAX. | MIN. |RATED [ACTUAL ';l"::_; STAT J surge{ € H
E
1 <E E R 4 3 f 1 ls j! 10 i1 12 3 L‘ 15 L 11 18 1 fa2
E401-1Connector, Plug _ _ N _ _ Spr- 0.
| 409 _13231-1 Cambion i 1 40 rash ing] 1 001] ¢ j1.0} 0,009
Terminal, Insulated
410 £2031A-4 USECO 1 1 n " " 1 n 1 " " " 1l - " i—. " 1 0.0000
o
a
E423 " i s L T 11 e L 1" 1" T e " ihl - 1" " 1" " "
o
a
= u AILURE RATE SOURCES (FOR COLUMN 20) = 2
—_ F £ £
REQUIRED JATM-605 MIL-HDBK-2174 carcuratsp mrprl L, 000000 Torar ratLure rarel: 00 94/1000 novrs
HOURS cASD-R-05-64-1(G.E.)p
DD 9233

(BS-321A



NO. REV. NO.

ATM-798

CPLEE Parts Application Analysis ' PAGE OF

oaTE 10/10/68

APPENDIX E

PARTS APPLICATION ANALYSIS DATA
FOR
CHANNELTRON POWER SUPPLY NO. 2



TOTAL FAILURE RATE 0.018 %/1000 HRS

21

HRS

CALCULATED MTBFS’ 650, 000

20

FAILURE RATE SOURCES (FOR COLUMN #14)

6]
] o @
o] = Gy,
T Jy, ee
n m év?h\@b o3 M mw
& So Xt | | -] - = I g -
5 8 e iNEEERE
o < eav.fac = d o
- [«
- o% MWNQer v&oso - = -] = ~ = - -~ =
ol
° 7. &V@Wﬂ.ﬁ&i ~ ~
% m OQ@J xh& M B =1 = M - = M H
A o« /&/v@.“&wb# = =
S NEE -4 I I I R T S I A
Z R . T O R - R RO e O
o] esa\hﬁw
= vw“zobe
g e | ;
o _ -
.. m = = = = = - u -
[ E g 3 = -
) ~ QON&Q
< O o Dugeay <JZFI7L 7277, 7727777 2430 Tt do 6
an S I I S| - 4 -
> NEEEENERE :
“ %S TS Y
vc © = = < (=) < = O =
o =] =] = =] =
2 3 = -
B
a . b
g w r
w B H
| i QON&V m - - mm .W: m
< o # QONQ -1 - a I
oy, %0 Yy . of 0
W é%o%a m s m =
: . A gl 0] 7] -
Z Y q - g ] 2
o] w0 = -~ - [ fhamy HS
— = e v Vo it
£ 8 Sl w0 I O I = 59
< & n vy g H o |RY R
14 2] 2 v#%mw@s J
o 2] © 2%, A =] =] = d = = H =
A ©® 5 o, N
A ] w1 55.3%0 o o
< fas] nﬂ 0&@&?@ =1 =z{ = =] = =
@ - 3
n M tveurﬁao
3] [65) I @Ae — s B - o)
Sy 15 [= . g o of . - of .
DA.\.“ $ N Ao%w.ﬁvé 3 i i =
&, = d d )
[+ ¥ < b«ﬁ»ﬂv@.@a |- R
m © nﬁ&# ° bt IR i IS B
=) Mvéhue N T o~ N - o
“ S T Lo (e -
SaNEEENREREREN
%
(1}
\ - - -
< Lox;22, il el Mr - 1
k| 4 Wﬂ /Ko m /Ko s M <) m -
ol aJ
~J o} [aa) P, L) | ~, Iy
£ day,
y é&cv
0| o
il & S I« e b
O] el | | - ag _| - agl -
) S " " C od "1 - B
P =y “ ¥ =
Clle <m ki o] <t m
Al /& e
< O] oﬁoa
xfé%oo
ot éokv.ﬁov
ﬂ M .w@msc&%%
A o
[ ~ ™~ ™~
=] m = =l = 3 = = S e
o wuu o o~
m b2/ 23y,
&bwwhwm.% [ N e
2 d ¥ — M M M o
- g m o M ] %

ream sens
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PROJECT:

ALSEP

ASSEMBLY: cPLEE Experiment

PARTS APPLICATION ANALYSIS Page of
CAPACITORS ATM-798, Appendix E

DATE: 2 October 1968
SCHEMATIC NO: 2165395, Rev.

SUBASSEMBLY: Channeltron Power Supply No. 2

1 2 s 4 5 /o 8/1 8 Jo 10 1 12 13 04 AVis ;18 17 12 19
& @ v /& & o o & ¢ & 18 & ©
& So & £3 & & o B\ /8 &8 2 & v& & &
Sr /488 )l B Lol L) e et S ke S
G‘é@ﬁ &Fs¥ L & Oy fo% [TET/L §IESF/ T ) TS EA L ‘\*/ &S ISE [/ 8&E B84 &
° S8 ) T RN 8 8 o S IR BT i [
s § & & 8 &/ 8 & T &~/ F R & LR A
& ¥ [ &/ / ©
X L L 5
! 0. ! J .
C405 | CKRO5 eravox_ . 10.01 10 {200 I —l0,10}1.0f 40 { Oscillator Circuit 0004'A §Lunarl 1.010004 1 0.0004
4 t [}
C406 | CKRO6 ' 0,001 1 100 2. 10" o 21 " " " o 1 i nogon 1 1 1
i 0. 1 N i 0.
C407 |CKRI13 Kemet 4.7 " 10 st jo. 551 © ' Housekeeping ' 804&_% v " 043 " 0.0043
] .o ¥ ]
C408 | CKRO6 " 0.002 1" 1200 lg t" jo, 03] v 13V " 00041 § vy (0004 { 0,0004
] ]
C409 1 [Aerovox " n " " :n 1 1t " " " togn s nooyon " " i
1 1 [
i N .
Cl- Ceramic, American ' ~(A403) 0.t N [ 0.
Cl10 3P461906 Lava 12440l 10 11KV 6.4t~ 40 641 1 40_1 Voltage Multiplier Q1214 Lunar: 1.0190013 10 9.0120
[
: |J§ ]
Cl = | Ceramic, 3.51 0. 1 1 0.
C4 HVD-6 Aerovox {0.003]10 [6KVIKVI - 571 1.01 40 § Filter Assembly{A404 ! E.L\m:ar' 1.010008 4 0,0032
' T
1
1 (a405)j0. v [ ] 0.
cl CSR13 Kemet 1.0 0 350 5.5~ 10 11)1.0} 40 }Buffer & Inverter 0005!'A Jel Lunar! 1.0 10005 11 0 0005
1 [
C2 1" " i " 1" il :n " H " i "o 5 " ) " " "
1 0. 1 |z [ 0.
Cc3 CKRQ6 Aerovox 19 | v 1100 J3 1" lg g3} g " 0004tA [B] Lunart ' 10004 " 0.0004
' | \ t
1 | ]
1 ' § '
i | § 1
1 1 ]
' \ S '
) N\ i
)
1 TN ]
; ' N !
1 | 1
i | N i
20 21 22
FAILURE RATE SOURCES (FOR COLUMN #14) CALEULATED MTBF s 440,000 00 TOTAL FAILURE RATE 0.0225 ¥ 1000 HRS
A ATM-605 B
D

BS-321A
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ASSEMBLY: CPLEE Experiment

PARTS APPLICATION ANALYSIS

(szo3dnpuooTwag)

(SEMICONDUCTORS)

Page

of 5

ATM-798, Appendix E

DATE: | october 1968

SUB ASSEMBLY: Channeltron Power Supply No.2SCHEMATIC NO: 2165395, Rev. G

—
M MAX. TEMP °C AVG PWR DISSIPATION POWER RATIO{  MAXIMUM VOLTAGES FOR RELIABILITY USE ONLY
TYPE x A RATED AT o | o |Vceo] Vcs |VeEo| Ves CIRCUIT ] 5
c p 0
CKT DESIGNATION, v A Al e ¢ 25°C RAR N - . R A R A R A [FUNCTION 0 1(3'0/0| ol L TOTAL
sYM SEMICONDUCTOR, A B S|A w|u s[Ta “Jc mlc ¢| ¢ |Be =l A < A c A € | appu- urg)l R [L-T FAILURE
o POLARITY A FE gf‘ El M| oc |7 Blr Al 2E E H v H H H v | caron FSlre RATE
11;14?‘171“01. 1 QHSngR §<?j D 4 D A D A | L (%/1000 HRS)
BIT Olspor| E | & |L ¥|L L [ambor| 3 L L | (eelT 1
E T2l N N T T case) v v v foel R
t s R |4 s s To T |s s TA o 'C 12 13 15 18 1 f2s 2
Oscil- !
frair 4 _ L
Q406} 2N3057A, NPN {hild 40 {200 2.8Wi25 1100 0.18 140 7.0 Circuit|Lunargo1! 0.0010
-
£ |
3
g 1
52—+t
Mic~ Voltagd £ I
ICR1-|Reference Fo- . . L I R R D Multiplt Luna £0.
CR10{MC7103 S. C.| 40 200 25 0.03 Exer(A403) _a)Olk 0.0120
|
|
E |
= )]
uffer 3 I
A3, Texap _ . . N Inverter EO.I
AT 2N3048 Instr]| 40 | 200 25 0. 04 A405) Lunar;ﬂ)l?l.A 0.0024
E
A4, E |
A6 SNR513B n i rr 1 Tl 1 1" 0 01 11 " 1 " 1" g ”I t 0. 0024
: =
H |
|
A5 SNR516B n " n 1 1 1 " .29 [0 n " " n|I t 0.0012
- I
|
E |
S
E
£
£ |

FAILURE RATE SOURCE (3ee Column 23)

c

A _ATM-605
B

D

NOTE: It i5 assumed the transient and peak power does not exceed the safe limit.

TOTAL FAILURE raTE —0..0190 /1000 HRS.

92498

BS-321A
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Page

PARTS APPLICATION ANALYSIS

ATM-798, Appendix E

(INDUCTORS & TRANSFORME RS)

1 October 1968

DATE:

SUB ASSEMBLY: Channeltron Power Supply No.2 SCHEMATIC NO: ;1453

ALSEP

V.

CPLEE Experiment

PROJECT:

ASSEMBLY :

\&4 wn
o . g
B = g
8 s »
o1 ©
&
C ;
o — g — e —— s aman o — o — g — e e o
el
1=
3 w
g
[ 3
w
o«
=2
| 3
-
fay
e I m0|
Ne oY
O ¢
b
g
: 2
o)
[N
o)
uy
uny,
)
—
[
: g
a
! 2]
5
= g
! b
1
_ %
o]
IS o
g,
N
3] 4y
2lo o2t v <
243
2500 ™
2 © g N
8 ™ g 5
A
.UNQ m o
T 3 @
=) g =
250y, i .
N % Yo & 3
QOG.M#Q & W_
e g |
m 2
Qﬁeeo W
by, 2
o Uy m
L &
% L
m E: /OA.v
fa
A
xoﬁu? m
e,
eowww.ﬁv W, <
3y ¥, vs < O
Q&&Aﬁw@\ .H .
! ~
B
1]
= 8
¥ > S ga
VO.“QQQQ & SMMN
K £ gui
*
- = 8 <duds |

(Inductors & Transformers)

JRD Fume 9248

BxA 321A



(sao3dauuon)

PROJECT:

ALSEP

ASSEMBLY: cplFE Experiment

(CONNECTORS)

SUB ASSEMBLY:

PARTS APPLICATION ANALYSIS

Channeltron Power Supply No. 2

Page ; of ¢
ATM-798, Appendix E

DATE:_ | October 1968
SCHEMATIC NO:2165395 Rev. G

0

"
A i BESN RS
A v
cmeu, TYPE DESIGNATION ] NUMBER CURRENT VOLTAGE R % ] TOTAL
(CEC, MIL OR MFR) F ACROSS MBCELLA- B c o FAILURE
REF. 3 MATL NEOUS v £ ? RATE
AND -
ESIG-
NATION CONSTRUCTION v TOTAL [ACTIVE|RATED preany FEMARKS Gadre| OF | 1 | 8/1000 Hours)
R STATE | SURGE{ Ao TR | B
E - e 24 ®
1 2 E R 4 6 2 15__ N 18 19 i20 Fl J22
E£411- | Plug, Jack 0.
E420 3231-3 Cambion 1 1 — - |— Brasping — 01| B 1.010.010
(NOTE:] TOTAL HAILURE RATE [ECTPRS. ‘E
&
n
H
a
23 % -
_ FAILURE RATE SOURCES (FOR COLUMN 20)
RERRED A __ATM-605 s MIL-HDBK-217A carcuratep mrerl0, 00G0gR0 TorarL FAILURE RATE O 01 4./1000 HOURS
HOURS
D
DRD 9253

(BS-321A



NO. REV. NO.
ATM-798
ABI'OSP&GG CPLEE Parts Application Analysis PAGE OF
D- - i
Sy DATE 10/10/68

APPENDIX F
PARTS APPLICATION ANALYSIS DATA

FOR
AMPLIFIER MODULE ASSEMBLY



PARTS APPLICATION ANALYSIS

ATM-798, Appendix F

Page ; of 4

RESISTORS

2 October 1968

SCHEMATIC NO: 2165355, Rev. D

DATE:

SUB ASSEMBLY: Amplifier Module Assembly
6
&)

4
&
DS
F

CPLEE Experiment

ALSEP

PROJECT:
ASSEMBLY ;

-

0,024

"

0.002

0.002

I

1

1.0]0002112

'
1

11,0 fopoz |1

11.01000

Lunar

21

%/1000 HRS

TOTAL FAILURE RATE 0.152

N Lunar

{

=
3
4
5

Filter Network({A522) 10.002

"

t

"

!
1. 00l 40 Amplifier Assembly {0.0021 A ’E, Lunar

00110,500 40 | Amplifier Submodules 100021 A

0.03

0.01]1.00] 40

20

HRS

CALCULATED MTBF. 660’ 000

2.5

7.5
mw

2751011

2.5

.5

2
mw

0. 25 mw

1

t

3l

0.25 mw 001

25

0

5

'
1

5

5

200

3. 3K

3.3K

2.7

15

Bradley

Allen

Bradiey

Allen

Allen

Bradley

RCO7

RCO7

RCO7

R501

R502
R203

R504

R505

506

R510

R511

R512

R513

19

FAILURE RATE SOURCES (FOR COLUMN #14)

A _ATM-605

B
D

(Resistors)

ream wene

BS-321A



(saxo3roeden)

PROJECT: ALSEPR
ASSEMBLY: CPLEE Experiment

PARTS APPLICATION ANALYSIS

CAPACITORS

SUBASSEMBLY: Amplifier Module Assembly

Page , of 4

ATM-798, Appendix F

DATE:

2 October 1968

Jn—
1 2 3 4 5 > 6 /7 8 /9 10 1 12
(3 .
2 & & L & L & $
Son +SF & § JhJE fos/F sfo8 /85 /88 $e 8
LIy s¥ £ S S JOL/E T)EE/SE [y S &
Ea§ &‘e‘§$ & SI fi% [o5S/& F /S WA &S &S
°F S5 & T8 B L o8/ /9§ €&
°F £ ¥ /¢ 7 gy 8) & §
& $ [
' 0,
C501 | cSR13H Kemet 0.1 10175 13 1 _10.04/0.50] 40 | Amplifier SubmoduleJQ_O_Oﬁ_A_
1 0. 1
C502. ! Ceramic, SC-1 | Mucon 1. 0pf 150 D5 wrjo.01l ¢ " " " [ 0.0004 v 0.0048
1 1
C503 n SC-33 " 33pf " " 5 1 n 0. 10 " " 1" n P i " 1
i t
C504 | csri13G Kemet |1 0 v 4 e v ozl " " " " 1 " 10,0005} " 0, 0060
1
505 1" n ' 1" t 3 :,, 006 1 1" n " g ot u (h 1
1 [
C506 Ceramic,SG-476 Mucon 470ms L 0 wogn boY " " ! " 1 o004 | v 0.0048
: ; ;
[ 1 !
1 . 1 ‘ls ]
C510 | CKR-6C Aerovox 0.1 10 100 |6 t-Jo,06l1,0} 40 | Amplifier Assembly 10004, Ajsilunarty o |ong0a] 1 .0.0004
} . 1 |
C511 | Tantalum Minitan |19.0 | e 131" losol » |n " " 0032:*"5 "oyt 100032 v 0.0032
i [ [
i ! |§ !
| D. v Je‘n 1
cs512 | csri3B Kemet 4.7 10 ]10 jo3+1-]0.0111.0]40 |rilter Network{A522) PO05S'A julimnar t1, 0 100005 | ; 0.0005
1
C513 " 1 o " " " : il on il u 1" " 1l "o IEI " : " " " "
1 S 1
C514 | CKRO6G Aerovox 0.1 v |1 50 054"} " " " " 1" 00041" |2 oo 0.00044¢ " 0 0004
) | i
[ 1 t !
) N '
1 ] \ i
| 1N 1
1 ' % !
1 [ 1
' [} \ 1
| N i
! ! S !
[ 1 !
1 i 1
20 21 2
FAILURE RATE SOURCES (FOR COLUMN #14) cALeutateD MTBrZ; 670, 000 pg toraL Faiure rate _90: 0374 %1000 urs
A__ATM-605 B
)

BS-321A




(szo3onpuodtwiag)

PROJECT: ALSEP

ASSEMBLY: CPLEE Experiment

PARTS APPLICATION ANALYSIS

{(SEMICONDUCTORS)

SUB ASSEMBLY: Amplifier Module Assembly

Page

3

of 4

ATM-798, Appendix F

DATE:

68
SCHEMATIC NO:2165355, Rev. D

D

_m
M 'MAX. TEMP °C AVG PWR DISSIPATION (mw) |POWER RATIO|  MAXIMUM VOLTAGES DIODE PIV é FOR RELIABILITY USE CNLY
A
fra N é c RATED AT ) o Veeo | VeB | Veeo | Ve CIRCUIT :ART 2 -,4 g {l"“; : '(r)g
E 5
CKT DESIGNATION, g :« aa -!!J = ¢ 25°C AR R <8 a5 R é R A R A I-‘Unsrnon snwc;a#él(%‘ SITLIN 1129 yoraw
SYM SEMICONDUCTOR, A e S{a w|v sI™% ¢ Mlc ¢}l ¢ |Ba|S<] A A c A € | appLi- [ MENT Eypg! R{L-TIA Lia N| FAILURE
c it Tt cla = u B um | PE T T T T T T | cation H c 1 LT RATE
NO. POLARITY s vig 7|2 B chg;"";«- o | E U E v E U (Detine) & "“"m-r
v fv Ap 1 1} A A Ela ] A Zl<gfi o | a|n|aflob]a E 1 A LR eer] /1000 Hrs)
L o | Hor E 8 B L L L 2 | (SeefT I [TYPE
R T SPOT E | L NlL L fambor % H] E g |1000
N N T z beiow]
E s T T e case) v v v v £ i R [HRS}
t 1 3 R 0 5 J s To |+ T {a 3 *A |w n 1 1 " 15 18 17 n 1] 20 g =22 ]2 Li—" 28 26 3
s - R
Monolithic Ampli4 H |
Amplifier Fair{ I N _ V. 1__|_ fier sup- EU 0.
ABOT PJaT03A khild] 40 1200 0.02 0.022 0.11 nodule Luna@Olh AllOpO12 12]10.0144
T = 1
|
g |
E—t
£ |
g |
= |
|
E |
s |
E
H |
H {
£ |
E
E 1
| |
=
5 |
£ |
£ |
2 b
= }
H |
E
H {
|
£ |
H I
£ |
|
» l‘AlLéURE RATE OURCE (See Column 23) » 0.0144
A ATM-605 c NOTE: It is asgumed the transient and peak power does not exceed the safe limit. TOTAL FAILURE RATE e %/1000 HRS.

490

BS-321A
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PROJECT: ALSEP

ASSEMBLY: CPLEE Experiment

(CONNECTORS)

PARTS APPLICATION ANALYSIS

SUB ASSEMBLY: Amplifier Module Assembly

Page 4 of 4
ATM-798, Appendix F

DATE: 2 October 1968

SCHEMATIC NO: 2165355, Rev. D

(BS-321A

: F.R.
N
cIreurT, TYPE DESIGNATION y VOLTAGE AMBL- or b+ JoTaL
(CEC, MIL OR MFR] ACRI
REF. ! " MFR) A BETWEEN PINg THE SONTA ENT GUIDE [ /vrer., o RATE
TIONS
DESIG- AND T TOTAL £ADY TEMP F 1 (%/1000 Hours)
NATION CONSTRUCTION v . IRATED ACTUAY TRAN- ‘c é
R SIENT | STATE e
g ure
iz g 4 {8 ig 10 11 12 14 17 18 1
Spr -
Terminals Cambion 40 1 0,031
(TOTAY FAILURE[RAT I TERMINALS YSED HIS Al BLY})
]
.
23 2 % g
T FAILURE RATE SOURCES (FOR COLUMN 20} 2.220, 000 0.031
e AATM-605 s MIL-HDBK-217A CALCULATED MTBF______HOURS TOTAL FAILURE RATE, 3,/1000 HOURS
HOURS
[+ D
DeD 9263




NO. REV. NO.

ATM-798

CPLEE Parts Application Analysis PAGE OF

oATE 10/10/68

APPENDIX G

PARTS APPLICATION ANALYSIS DATA
FOR
VERTICAL ANALYZER



18
g

4

of

%/1000 HRS

3
/3
&
&
b
6 (0.012
1
T
0.013

'
'
'

t

1

ATM-798, Appendix G
2167370, Rev. A

&

§

i

t

il
0.013

Page ;

0.073

t

, 1.0 lo.002

L
1

Lunar
]
T
t
v
H

TOTAL FAILURE RATE

21

DATE: 2 October 1968
SCHEMATIC NO:
S
[9)
&S
&
&

cf
g
J&
A
T

HRS

T
Heater

RESISTORS

CALCULATED MTBF 1,370,000

1"
t
'

1
1

20

PARTS APPLICATION ANALYSIS

5

5,740, L
Lyt "eay,

0
A
&

&,
2.5
0.0110.04

2.
mw Q41
0,02:0.08

D.215(0, 86

SUB ASSEMBLY :yertical Analyzer (NO. 1-A)
A4

0.25!mw ©.01]0.50] 40 {Pre-amp Assembly

1"
i
11

4
)
&
5
1"
1
1
1
'

&
1M
30K
43K
4. 3K
100
3. 9K

t

B

ALSEP
S
&

PROJECT:
ASSEMBLY ;
RGO7

FAILURE RATE SOURCES (FOR COLUMN #14)

A ATM-605

-

(3
R601
rgb’oz
R603
—
604
605

renu nam)

BS-321A

19

(Resistors)



2 of 4

Page

PARTS APPLICATION ANALYS

ATM-798, Appendix G

CAPACITORS

DATE: ; gctoher 1968

ALSEP

SCHEMATIC NO:2167370. Rev, A

P

PROJECT:

ASSEMBLY:

0.0020

0.0102

0.0024

% 1000 HRS

1

1

0.0004f

1oTAL FAILURE RaTe 0. 0146

22

0.
0030¢'A NLunar1.0 | 00020
n

017 '

, B

12

1"

Anﬁ.lyzer Assembly

Pre-amp

10

CALCULATED MTBPé’ 850, 000 HRS

"

n

21

]
&

1t —10.50]0.50{ 40

3

t
=~ {0.12

by,
Y,
2 Y

6

4KVE - 13K 10,75

50

10

1

10

1pf

Minitan

Farad Corp 560pf

MUCON

ica, M106R

Ceramic

SG=1

FAILURE RATE SOURCES (FOR COLUMN #14)

ATM-605

A

)C601A

C601

C602 {Ceramic,

20

(Capacitors)

BS-321A



(sz1030npucotwiag)

PROJECT:  , cpp

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS)

Page 3

of g4

DATE:; October 1968

ATM-798, Appendix G

ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Vertical Analyzer (NO. 1-A) SCHEMATI :
L XPe¢ Y *2167370, Rev. A
—
» AVG PWR DISSIPATION MAXIMUM VOLTAGES FOR RELIABILITY USE CNLY
TYPE N é . RATED AT o |Vepo| Ves | Veeo | Ves 4 s |F MlF F[p
KT DESIGNATION, A RS A 25°C s ala R L5l e A R A R A SPECALS /1 O ?H?‘,’U TOTAL
sYM SEMICONDUCTOR, A e S|a wu sTT% c Mccl ¢ S| A < A ¢ A ¢ Elnel RILTIA LI N rarLure
No POLARITY S |l yyT Cip B} My o |1 BfT Al T E F3 R A A S N S ST Clpatt u T mate
. Tl Uls Tiu s | S [3ils & s Sa | E v E U E v E{RPL
[ e 1 s | A E|a B a @] D : b A D A E | AL (%/qpsn (%/1000 HRS)
R T [ E E |L NiL L 5 L L E ) (SeefT I} 0 /TYPE
E A N N T g v v v E oM Fluns
! : SR e L () sTa 1 'C N 18 18 1 21 Sn  4n {n R 25 e 21
o
Fexa o §J : 0.
601 FK2484, NPN [Inst. - - R Lunar®0114 1. 0016 |0.006
H l
E
- s
Mic- S T
CR | Reference ro- £0. l 0.
601 | MC7100 5. C. - =1~ — =1 = Lunar 8 {A 1.0001f 6 | 0.006
B
CR H
602 1" " " " t " t 1" " §’V ;Vl " n L "
N
3
£
H 1
-
E
E
8 |
=
E
s
——
E
E
-
E i
:
s |
» FAILURE RATE SOURCE (See Column 23) » 0.018
A ATM-605 c NOTE: It is assumed the transient and peak power does not exceed the safe limit. TOTAL FAILURE RATE — %/1000 HRS.
B o

95494

BS-321A




(s3xed "OSIN)

PROJECT:

ALSEP

ASSEMBLY: CPLEE Experiment

PARTS APPLICATION ANALYSIS

SUB ASSEMBLY:_vertical Analyzer (NO, 1:A)

(MISC. PARTS)

Page 4 of 4
ATM-798, Appendix G

DATE: 2 October 1968
SCHEMATIC NO:2167370, Rev. A

M FOR RELIABILITY USE ONLY
N TEMPERATURE] ELECTRICAL T 1
CIRCUIT TYPE DESIGNATION g RANGE STRESS PERCENT mm“c“;&i‘mm :?:j%g{ f, PART :F{,‘;‘; TOTAL
svamoL (CEC, MIL OR MFR) H RATE | U SPECIAL \ FAILURE
and c DuUTY (% 1R ENVIRONMENT | pyqg RATE
NUMBER T cYCLR 10001 C |
u APPLICATION URS)Hf & (DEFINE) 4 (%/1000 HOURS)
CONSTRUCTION : MAX | MIN |RATED}{ USE M‘c |('3‘85’ :"P‘lj.ll"lrl!!
—C
1 z R ‘ 5 [ 7 s ) GO SO Y HU I
H i
! i
— I N DU B ' !
Channeltron BxRL 0.50 Preamp. Assemblies (6) 0.016} C Lunar : 1.0 0.096
1 ]
Collector Rod : :
! 2166256 ! ! " ! ! " Analyzer Assembly 0,036 " [ 0.036
‘ T
1
Collector Rod : :
t 2166257 L " t L2 1" " (1 nopu 1 : " t
t |
Deflection Holder | |
Ll 2120176 " e i " 1" " 1 11 l " " : 1" 0'105
i
[] T
Ultra-Violet Trap 0.50 for i !
" 2165631 " " " " v 120 hrs. " 0.1051 1 " [ "
i ]
1 T
I
| 1
] ]
1 |
¥
} i
1 |
i !
| 1
1
i
( H
: 1
! l
h H
15 10

FAILURE RATE SOURCES (FOR COLUMN 11)

A _ATM-605

¢c. _ASD-R-05-64-1

D._Mil Std 217 Chart XXIV

s MIL-HDBK-217A

CALCULATED marw

17

rotaL FarLure RATED: 30 %1000 Hours

BS-321A

ORD Form 9238



NO. REYV. NO.

ATM-798

CPLEE Parts Application Analysis PAGE OF

DATE 10/10/68

APPENDIX H
PARTS APPLICATION ANALYSIS DATA

FOR
60° ANALYZER



Page ;| of 4

PARTS APPLICATION ANALYSIS

ATM-798, Appendix H

RESISTORS

4

2 October 1968

DATE:

SUB ASSEMBLY: 60° Analyzer Assembly(No.2-B) SCHEMATIC NO: 2166260, Rev. E

6
05?

4
9
3

ALSEP

ASSEMBLY ; CPLEE Experiment

PROJECT:

-

0.012

0.013

0.013] 1

3 1.0J0.002] 6

1"

21

%/1000 HRS

0.073

TOTAL FAILURE RATE

ALTTIG VITEY

A N Lunar

0.002

O 980

Preamp. Assembly

Heater

40

"

1

"

1"

t

"

"

20

HRS

cALcuLATED Mrer_L» 310,000

.01 10.04
2.5

mw 10,01

0.02 |9.08

P.2150.86

0.25]mw 0.0111.0

1

t

il

5

v

1M

30K

100

3.9K

Bradley

Allen

RCOT.

[

"

R601

R602

R603

R604

R 605

19

FAILURE RATE SOURCES (FOR COLUMN #14)

a_ATM-605

(Resistors)

renn wens

BS-321A



i

i

E

4

2 of

ATM-798, Appendix H

Page
Z October 1968

SCHEMATIC NO: 2166260, Re

DATE:

PARTS APPLICATION ANALYS
CAPACITORS

SUBASSEMBLY: ¢° Analyzer Assembly{No.2-B)

ALSEP

ASSEMBLY: CPLEE Experiment

PROJECT:

0.0020
0.0102
0.0024

¥ 1000 HRS

1

0.0017] 6

t

12

10

8
&
\J

<,
A0y 38
5
-

TOTAL FAILURE RATE 0.0146

Lunart 1,0 10.002

22

Analyzer Assembly 0020 A

1
1l

Pre-Amp.

CALEULATED I(‘I‘BFé’ 850, 000 HRS

]
1"

1.0 40

"
1"

21

1 _10.50
1

4KV] — 13Kj0. 75

50

1
16 10,12

3

"

10

"

10
1pi

B

Farad Corj .560pf

Minitan
MUCON

FAILURE RATE SOURCES (FOR COLUMN #14)

A_ATM-605

Ceramic
Ceramic, SC-1

602
20

C601A ) Mica, MI06R

BS-321A

C601

(Capacitors)



(sxo3onpuodtwIag)

PARTS APPLICATION ANALYSIS Page 5 of

ATM-798, Appendix H

(SEMICONDUCTORS)
PROJECT: argep DATE: 3 October 1968
ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: 60° A 10 ue Ascomblul Na 7_B)SCHEMATIC NO: 2166260, Rev. E
M ‘MAX. TEMP °C AVG PWR DISSIPATION {mw) |POWER RATIO|  MAXIMUM VOLTAGES. DIODE PIV FOR RELIABILITY USE CNLY
TYPE » A RATED AT o | o |VYeeo| Vom |Veeo| Ver CIRCUIT | PART = m] s [F M[F Flr ¢
CxT DESIGNATION, U A, sie < 25°C 28 P A R N » [puncTon seECAL 2] © [A UIT Alo o
FoIm &|r vjT & A Ala AlS a8 N p ; ps : or ENWRON-:lml'JL "Lru TOTAL
SYM SEMICONDUCTOR, A B pja wju S A c Mlc c| ¢ |Ea L T T T € | appui- MENT Eggg)l R ~'{A {A N| FAILURE
NO. POLARITY c |1 T cis Bl M cTBTATSi‘EE : v 5 3 5 T | caTioN E 1 Clp bl v T raATE
T | J{E T|L B A jv v s| v FRET o A b . H M (Detine) € IEALRA"i
L L LI 3 . 1 s |A EIA E| A o L ? T 3 T 1| &/ [PER| (%/1000 HRS)
i 07 glspor | | 8 L N[L L fambor 5 H }..ﬁ:‘;’w E 1°°‘;'"“
B = HRS)
1 1 s R Je Ta sT8 Je To fs T ] s TA |n Tc n l?u) 1 14 v 15 v 18 M 17 N » v 19 v 0 n Su_|» “R 25 {26 21
Preamp g ;
Texag _ . ___ Pssem £0. 1 0.
Q601 EK2484, NPN [Inst.) 25 {200 175 -~ | - | -{21]o12 - -1 -] - bly {Lunar$o1'a l1.0)001 6 | 0.006
- H I
£ |
E
S5—t
Mic - H ’
CR |Reference ro- . e N Preamg Luna§0.' 0...
601 {MC7100 S.Cj§ 25 {200 125 1.2510, 01 1000] 2g Assembly §0011A 100001 6 0.006
’ ER
CR g |
602 T T t " " t " t " L T 1 t " " " n LR} 1 " § " l” " 1 " n
g
g |
ER
£ .
E |
E
g8 |
El
.
g |
R
-
E
:
.
i
g i
=2 |
= FAILURE RATE SOURCE (See Cotumn 3%) » *
A _ATM-605 c NOTE: It is assumed the transient and peak power does not exceed the safe limit. ToraL Farure ats Q. 018 g/1000 s,
B D .
7ea

BS-321A
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PARTS APPLICATION ANALYSIS Page of 4

ATM-798, Appendix H
(MISC. PARTS)

PROJECT: ALSEP DATE: , ., 968
ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: 60° Analyzer Assembly(No.2-B) SCHEMATIC NO: 2166260, Rey. E

;‘ FOR RELIABILITY USE ONLY
N TEMPERATURE] ELECTRICAL T :
u NGE STRESS MAJOR BASIC | 8 FAIL-
CIRcuIT P DESIONATION v PERCENT CHARACTERISTICS AlLURS! 0 oMRT 1 Tmg ToTAL
SYMBOL A DUTY RATE | U e DECAL F E
ad b . (%/1000% 2 1 RATE AT
NUMBER T CYCLE \
U APPLICATION HOURS)} B {DEFINE) 4  (%/1000 HOURS)
CONSTRUCTION v uax | vn |raTsp| sz at :(sxx ";‘z’.lx':llz
E —°C; #15) 1
1 2 3 R ‘ 5 [ 7 8 9 (U £t s e
5 i
H 1
S S I R { !
Channeltron BxRL 0.50 Preamp Assemblies (6) 0.016/ C| Lunar ; 1.0] 0.096
i ]
Collector Rod : :
1 2166256 1" tt E 1" 1R] " Analyzer ASSembly 0'03q iat 1 l 1% 0.036
' L)
]
Collector Rod : '
1" 2166257 L 1 " " 1 L " " e ‘ 2l " : 1 1"
$ 1
H 1
Deflection Holder i |
" 2170176 " " 1 1 " " 1 I3l nopn 1" | " 1"
I ]
| 1
Ultra-Violet Trap 0. 50 for I !
" 2165631 " " t " I3l 120 hrs t " 0. 105 " 1" | n 0.105
i )
1 T
|
! I
] t
1 '
T
{ |
i |
§
|, i
1
I )
i
i 1
I ]
; |
H 1
1 FAILURE RATE SOURCES (FOR COLUMN 11) 1. 17 0.309
A _ATM-605 . MIL-HDBK-217A carcuraTep mrar3 24, 00Giouss TOTAL FAILURE RATE 3/1000 HOURS
C. . ASD=R-08-64-1(G F p. MU std 217 Chart XV

ORD Form 3298

BS-321A
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(sxo3s1s9Yy)

PROJECT: ALSEP
ASSEMBLY : CPLEE Experiment

PARTS APPLICATION ANALYSIS

RESISTORS

SUB ASSEMBLY: Ancillary Module Assembly

Page 1 of 9

ATM-798, Appendix I

DATE: 30 September 1968

SCHEMATIC NO: 2165405, Rev. C
1 2 3 4 5 [] 75 8 0 1 18
o . o / / & & CWAF
§ & © & /o & & £E > & [ /88 /%
& P & 3 & §E_ /858 /35 /88 Y S N o 158 (3T J8& s
S88 &8 8 § 38/ 5 kel s5y 88 58 o8 & Selsy sge S5 /8 el S
S8 ¥, & N 5 LAY AL TEo £ Y ISF é‘ag ) NN
&8s £85 S § [N 5SS/ $EY S8 [8F gsof AL\ AN YN
§ R ARy /887 % )7 < ¢ Fas & S 1SS [8x SE ke
§§ & § & 3 A @ R WA
y y
— N 4
BZQ01 | RNRBS5C — WO02K[1,0}0.31] 1 0.01§0.01] 40 | Temperature Control 1001514 Loupar 3 1.0100150 1 lo 018
]
R702 " t SOK " " 3 0'03 " 1" n " ] ' s " L 1 " " il
R703 " " P.10K " n 11 0.01 " " " " : " \ 1" : " " 1 "
! Q ]
R704 " " 02K " " " " " " noogpn b " o " " 1"
1 !
R705 1 " ' 1" " " " " 1 il "o \ n P 1t 1 "
v N i
R706 " " P.8OK| o I 3 0.03 H 1" " "oy § t {1 n " ' 1"
! [
R707 t " RIOK{ " 1 0.01 " " " ooy § " [l I n "
R708 " " o2kl " 1" " " 1 " n : " ‘E " : " 1 " T
! | 1
R712 i T 75K " n 9 0 09 1 [ " 1 '|| § L t 1" t " 1
- r=3
I
RT13 " " 10K " " 1 0.01 " i " t :H E " ' " 1" v
[ ° 1
R721 1 1 R2.1K| " " " t " Dust Cover Removal "oy § 1 L " 1] 1 "
1
R722 ! ! 10K ! " 3 fo.03} " " " " :n § " 't " " n
] ]
R723 1 1 49‘9K n " 2 0'02 " " 1" 1t ‘|| : mn l e ial t e
1 0
R724 RWR69G " 4.0 T 2.5 150 " " 1" " D.001 ¢ " % M [ 001 3" 10,001
1 '
R731 | RNRS5G i oK | ' 191141 10.4711.00] ' | Temperature Monjtor P.015!" S . I _jo.015. " 10.015
]
732 " " Q0K " " 1 001 " 1t " " g \ " 1o ' " "
* TR ]
R733 n " " " t " (] 1" T " " R § n | " n " "
R734 " 1" 10K H " " 1" 1" " n " :n " : i " H "
19 20 21
FAILURE RATE SOURCES (FOR COLUMN #14)
A_ATM-605 B CALCULATED MTBF. — HRS TOTAL FAILURE RATE . ——___ $/1000 HRS
(o] D

renm snes

BS-321A
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ATM-798, Appendix I

Page

PARTS APPLICATION ANALYSIS

RESISTORS

ALSEP

PROJECT:

SCHEMATIC NO: 2165405, Rev, C
£
&
&

ly

Module As

]

SUB ASSEMBLY: Anciliar

4
59

erj
3

ASSEMBLY ; cPLEE E
2

-

0,015

1

1 1.0130015

Lunar

21

%/1000 HRS

TOTAL FAILURE RATE 0. 271

///7Y.

7//Z/ 1430 LLTTIHVIZY 40 380 ¥od

Temperature Monitor 0,015

0.0111,00] 40

20

CALCULATED MTRF_380, 000 HRS

1

10K|1.0 0.1

RNR55C

R735

18

FAILURE RATE SOURCES (FOR COLUMN #14)

A_ATM-605

(Resistors)

roen sani

BS-321A
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PROJECT: ALSEP
ASSEMBLY;: CPLEE Experiment

PARTS APPLICATION ANALYEIS

CAPACITORS

SUBASSEMBLY: Ancillary Module Assembly

Page 3 of g
ATM-798, Appendix I

DATE: 30 September 1968
SCHEMATIC NO: 2165405, Rev.

1 2 s 4 () /> 6/1 8 fo 10 1 12 13, 5 , 18 17 12 19
/.3 o &
g % © & & o s &8 7 t&
& & & & IS (AN Fo & $ a /$ < & &
o9 $88 8 § 5 [E les/F 88 /85 /86 ¢ 8 LA 50 138 /58 e hod
88 &5y & ¢ E5y [ [SES/E § €5/ 8 /53 7% SISV ESS 188 /88 88
os&'* $ 0.0 X SCR AL Sy S/ & & [ SES FFOL by SEL 58 /£ &~ é“*
23 S8 S SIE [0 [£O5)S & 5T/ Ve (68 5 e /XY 588 195 /5 [ Ex /E8s
¥, £ (4 ¥y & vyae/ & F & &, QT d F& AN
§E 5 - S8 & ) ‘{,’*,’ / T /S &
& ) /
) L Vi
t t 1
C701 | CKRO6GCW erovox _10.002 10 ]200 | 617 [0.0310.01} 40 {Temperature Control b ooa? ANLunart 1.0 100002 1 0.0002
\ 1
C702 " 1 1 i " " :n 1 1" " " o " pon m o "
] ] ]
703 | CSR13BG Kemet 18 " 50 271" Jo.54) " " 0.0040 --§ "4 't [0.0040f n 0.0040
{Radial 1 , i N 1
C704 | M106 1pad) Comp. , Inc| 10 20 | 6091015} " " " 10,0005 "\ v+ loooos] U 0.0005
]
C7058 " N 1 " 1" " :n " " " " \ u% " : " " " "
1 | '
C706 | CSRI3BG [Kemet " 10 50 f291" j0.58] " " " 0.0050 "Ny ¢ o 0.0050} " 0.0050
' ] ]
C721 | CKROGCW lAerovox 0.002 1" 200} 6 0,03 1t {Dust Cover Removal {0.0002 '] ! r " {0.0002 " 0.0002
(Radial ' " I ! |lg " ! " '
C722 | M106 lead) Comp.,Inc| 10 20 6 oot Jo.15} i 1 ' i i
' i 1
1 ! ] g )
[ [ ] [
1 [ 3 !
§ B ‘F |
t | | i
o
] ] 1
1 ' ]QI 1
] [ [
1 v IR 1
: N
1 N 1
' f N '
] TN |
] | % !
1 N |
: P N '
] TN ]
! 1 s i
§ 1 |
§ 1 R i
20 21 22
FAILURE RATE SOURCES (FOR COLUMN M14) caveuraTed umrerls 260,000 o TOTAL FAILURE RATE 0 0108 v 1000 uRs
A ATM-605 B '
c D

BS-321A




(szo3onpuostuag)

PARTS APPLICATION ANALYSIS Page 4 of o
- ix I
(SEMICONDUCTORS) ATM-798, Appendix
PROJECT: Ai1sEP DATE: 30 gept r 196
ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Ancillary Module Assembly SCHEMATIC NO: 2165405, Rev. C
———
M MAX. TEMP °C AVG PWR DISSIPATION (mw) |POWER RATIO|  MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE CNLY
A
A RATED AT o {Veeo | Ve | Veeo | Ver ART S g [F MIF Fir ¢
oKT DESIGNATION, HI A Jlc ¢ prres ..1§ e o oTioN |SPECIAL ?‘&7‘4 oA Ult alo
F im AR ulr & A Ala A |2V a8 ® A R A R A or  |ENVIRON-Z yo00! U {1 LIN Iir y| roraL
sYm SEMICONDUCTOR, alp S|a xjv sITa cMlcc|l c {Eaiss] A bt A ¢ A € | apPui- | MENT Eppgl R [U-TIA LiA n| raLuse
POLARITY cjr glrcla el w| o frsfr gl 7 |28 IE L L T T |camon E™ c| 1 L RATE
ro T |E E T|L Bl 4 jullus|u 5| %e A £ v (Detine) B E R Pharg
v In t D I, on 1 S 1A Ela | a 8 D : D 2 D A E | A LT/ | PER! (%/1000 HRS)
: T : SPOT : E IL : L L |ambor 2 L = abgmgémm;rvps
HRS)
1 ) 1 R A sTa e Tc Js T {a s TA | Tc 13 lc’ne) 13 4 M 3 v 18 M 1 v 13 v 1 v » 21 LS il ® 25 2 21
!
|
Texap ) Temp. £ ! 0.
Q701] 2N2912, PNP [nstr| 40 200} — {300 |1L.ow!{.25 |200} 3 0.0L— | 25 10.51 20 |5.5] — | — [Contro Lun@.00:3A1 0003} 1 0.003
: ! 0.
Q702 2N2222A, NPN | » v b fsoodngwl v 11750 5 oo | ow 75 [0.900 40 | v | v fu ! " ?.00:1" " loo1in 0.001
£ ! 0.
703 2N2907A, PNP | n n r 400 n ' 1 4 " " 60 |1.40 " " T " n §).00.3” " o3| 0.003
[
' !
Q704 2N2912, PNP | " Lt dsooliowl v 3 4 m i b 25 fo.520 ) o e " " 3 B !
1
| 0.
Q705 2N2222A, NPN " " 1" " 500 1.8W| 't 1 5 (RN BT 75 0.90 40 " [ T " " ! n botl 0.001
0.
Q706 2N2907A, PNP t " " H 400 T " " 4 " 1" 60 1.40 " i " " 1 1 'onp3fn 0.003
: Dust
Cover 0.
Q721 2N744, NPN " n " " 300 I.OW 1 " 3 " " 20 0,80 12 1" " n Remov(l n n noI 0.001
Q722 n " I " " " n t " " 6 0.0 " " " " " " " " " [E BRI AL n
0.
Q723 2N2907A. PNP [ " 1" " 400 11.8Wj " " 36 0.09 " 75 [1. 40} 40 n e 1 " " v po3|" 0.003
» FAILURE RATE SOURCE (3ee Column 23) » * .
ATM_éOS c NOTE: It is assumed the transient and peak power does not exceed the safe limit. TOTAL FAILURE RATE e o /1000 HRS.
D

92490

BS-321A
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PARTS APPLICATION ANALYSIS . Page 5 of o

ATM-798, Appendix I

(SEMICONDUCTORS)
PROJECT: A;sep DATE: 30 September 1968
ASSEMBLY: cpLEE Experiment SUB ASSEMBLY: Ancillary Module Assembly SCHEMATIC NO: 2165405, Rev. C
——
" 'MAX. TEMP °C AVG PWR DISSIPATION (mw) |POWERRATIO| MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE CNLY
TYPE : A RATED AT o o |Veso | Ve [ Veeo | Ver clreuiT | PART = “{ s [F M[r Flr ¢
CKT DESIGNATION, uofa L 3ie ¢ 25°C 3z Sl sl a FuncTion |sPECIAL g1 O JA UII Alg o
Fo[m 2R ulT & A Ala A ls a8 . P R A R | A or ENVIRON-Z 900! U {I LIN TI7 y| TOTAL
sYM SEMICONDUCTOR, A s Sla wlu osfTa ¢ Ml¢c ¢l ¢ |Ba S 4 A ¢ A € | appLi- | MENT Eyggi R {L-TiA LA nl rAILURE
POLARITY c fr Flr cla B} w1} . IrBjr Al v |28 |E T v T T T T | cation ET) et Tl lu vl RaTe
No T |5 Ll TiL B s luotjusiu 5 1% 3 E U E v (Define) B E (R Pmrq
v N D 1 i A ElA E| A ol D A D A D A g 1 A L g/ | PER| (5/1000 HRS)
R Jr U o | HOT E s L N|L L [Amb.o P L L L 2 | (Seel T 11 500 Irypet
E | g NITOT] N | F Ty oot I v vi vl vl vl v £ Pt Clueg)
s Y s R e s Je Te js T fa s TA |0 "Ciu 12 1 1 s 16 n n i P 21 S qn fe sl |a
s 1
Cexa Pust £
. Cover |LunarZ0, ; 0.
Q724| 2N3420, NPN [nstr] 40 {200 — | 800| 10W25° | 100d 34 0, 45 85 = 160 = Remavdi §006IA 1. 904 1 0.006
£
s
g 1
£+
IMic - g ‘
CR | Reference, ro- Cemp. 0.y 0.
101 MC7102 C.14012004 —los0f— | {—tasjpotff [ 1. | 15039 Fontrol Luna®00iia l1.0jool 1| 0.001
£ |
CR ' E |
702 " Lt " 1 1" 1" " 1" LA 11 1" T " " " " 1" t" 1, e -E. lli "n \hl 13} L "
T 8
CR g !
703 n " tr n " t " EE 1" " " T 1" 1 1 " 1" B T 1 LA} § ll! i " 1] i3] 1"
E |
cr E
704 r " " t1 rn T " " " 1" Tt " " . " t Tt 1" T " " é t : " " " " n
CR g !
705 1" 1" t1 1 1" " 1 " 133 " " 1 n 1 i n 1" 11 1 1" § ||l " L rn 1" "
] I
CR H }
706 " " " " tH 1" t " " 1 " " 1 1" " “ 1" " " " g ”' mn tr t 1" u
R
g 1
CR £ i
- " 1" " " " "
707 1" 1" n t 1" " 1" " " e 1A 1 1" Hn t " " H i mn = 1
= FAILURE RATE OURCE (See Column 23) » *
A _ATM-605 c NOTE: 1t is assumed the transient and peak power doea not exceed the safe limit. TOTAL FAILURE RATE === . %/1000 HRS.
B D

a0

BS-321A
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PROJECT:

ALSEP

ASSEMBLY: CPLEE Experiment

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS)

Page ¢

of 9

ATM-798, Appendix I

DATE: 30 Se b

r 196

SUB ASSEMBLY: Ancillary Module Assembly ~SCHEMATIC NO: 2165405, Rev. C

™M MAX. TEMP °C AVG PWR DISSIPATION (mw) |POWER RATIOl  MAXIMUM VOLTAGES DIODE PIV g FOR RELIABILITY USE CNLY
A
TYPE N A RATED AT ) & {Vemo| Ves | Veso | Ver CIRCUIT | PART = “{ s |FMe Hre
DESIGNATION, u |a Jlc ¢ o 20 [FUNCTION [SPECIAL = o L
cxr ’ Fo[m Alr ulr a 28°C A Ala A |2 a8 &8 A R A R A or  JenviroN-= 1 u |1 LIN TfR bl roraL
SYM SEMICONDUCTOR, Al Sla wjv s & c Mlc ¢l ¢ |Bafx<] A ¢ A ¢ A € | appri- | MENT Sypgi R{L-T|A LA Nl rAlLURE
T A E ox 1 pE T T T T T T H c IIL Ju 1|  rATE
N POLARITY S le viE Rt S SN A AT B - DN I O - E | u [T e E BB Pl
v jn Afp 1 1| A s els il ) di<@| o | a D [ A D | A £ 1 A LR pea| @/1000 ms)
L HOT E 8 >4 L L L H | (SeeiT 1 [TYeE
R T o E | L NIL L [Amb.or| H 1000
N([SPOT | T 3 £ eloWE E
E ™ | T T Tc case) v v v v v v g | R |HRS)
1 D s Je To [+ T |o s ‘A 1 n 12 18 1 18 16 1 n 1 » n =0 ]1 fn j2s e kil
. = f
Mic-| H |
CR | Reference, ro- I . Temp. £ 0.; 0.
708 | MCT7102 S.C.140 j200] - 1250 2.510,0 50 129 LControl Lunag001 A 11.0001 1 0.0G1
s |
CR g :
H \al " " n LAl 11 1Al Tt r Tt T e " 1" 1" 1t n " 1" g " ‘H "n " 1Al A\l
= T
E |
CR H
710 T r LAl 1" L T 1" t ll " " 1 " 1" n 1" T 1" n " E " 'H " " " r
—E |
, Dust s 1
CR Cover £ l
t " i3l " e 1" " n T t " t " L " " t 1" " =n |l| " " " t
721 Removal H {
I
CR E |
722 t L " " tr " 1 1" " " " T 1" 1" L " e 11 L 1" E T lll H " " "
E |
CR l E |
731 " 1" 1" 1" 1 1 " 1" " ;n n n 1"t 1" n " 1 _,"_‘ 1t I s 1 :u nof "
£
CR | Zener, Fair Cemp. H I
731 1N4611A Child " " " 500 " n " 5. 00| " " 1 " t T 6 6 6'6 Contro " E " In " " " "
H] |
H |
] {
z !
g |
|
£
g 1
»
= FAILURE RATE SOURCE (See Column 23) b 0.039
A ATM-605 c NOTE: 1t 15 assumed the transient and peak power does not exceed the safe limit. TOTAL FAILURE RATE = $/1000 HRS.
B ]

92494
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PARTS APPLICATION ANALYSIS

PROJECT: ALSEP
ASSEMBLY: CPLEE Exneriment

(RELAYS)

Page 1

of o

ATM-798, Appendix I

DATE: 30 Se b

deptember 1968 =
SCHEMATIC NO: 21065405, Rev. G

CONTACT LOAD RELAY COIL i l’{
RATED ACTUAL VOLTAGE u
TYPE DESIGNATION RATE R Fd M
CIRCUIT (CEC, MIL OR MFR) v CURRENT MAX. OF c R} O TOTAL
Rencs MANUFACTURER] © bTEADY ’ ® | 7| eanume
DESIG- AND L STATE | SURGE 4 ses | F RATE
NATION CONSTRUCTION R L 13;;) & |(%/1000 HOURS)
v v 1 R
1 2 3 s s b & 22
— = — .
K701 ] Magnetic Latching, DPDT [Teledyne 0. 29 0.13 10.4 24 24 Lontrol 05 B |1.(¢ 0.005
K702 T n 0 06 " " " " " " t " T tf
DEVICE
AVERAGE FAILURE RATE SOURCES (FOR COLUMN NO. 21)
MPERATY 10,000,000 0.010
"""‘-‘é‘“’“ A ATM-605 B cALcuLATED MTBF LU, VU0, 000 goyps TOTAL FAILURE RATE _ 0. 010 _ 3/1000 RS
c D
24 25 21

BS-321 4
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PROJECT:
ASSEMBLY: CPLEE Experiment

PARTS APPLICATION ANALYSIS

ALSEP

(CONNECTORS)

SUB ASSEMBLY: Ancillary Module Assembly

DATE:

SCHEMATIC NO:

Page g of

9

ATM-798, Appendix I

8
r PINS o, : 3 F.R,
N »
NUMBER CURRENT VOLTAGE TOT,
CIRCUIT, TIRE DESIGNATION H T T R e OF lymcea-8 L | € | © FAILURE
CEC, MIL OR MFR GUIDE D
REF. { ) A ACTUAL BETWEEN PINS THE CONTACT] MATL msgr.| NEOUS : E ° RATE
c TEMP TIONS ¥
ns:ng;‘ AND ,‘r’ TOTAL [ACTIVE| RATED - LTEADY . REMARKS Ms" oF 1 (%/1000 Hours)
AT X . - ] e
N CONSTRUCTION v MaX. | MIN. |RATED hCTUAY TRAN- 1 sunce hood PR | B
E LIFE HoursjiSee 24
R
t 5 s 1 [ 19 |20 1 je2
1 |2 3y #_5, 3 [} 1 8 lo 10 11 12 i3 14 1 o
S pr -
Terminals, 3231-1 jCambion 1 1 40 IBrasp ing] 1 {Lunar {0004 B (0004
(THERH ARE 22 T SE IN THE ASSEMBLY) a
o
]
s
23 [ 25 26
—_— FAILURE RATE SOURCES (FOR COLUMN 20) 0.0088
REQUIRED A ATM-605 s MIL-HDBK-217A CALCULATED MTBF. HOURS TOTAL FAILURE RATE “r dud0 HOURS
HOURS c b
DRD 9253

(BS-321A

21065405, Rey,




(s1xed ‘2STN)

PROJECT:
ASSEMBLY: CPLEE Experiment

PARTS APPLICATION ANALYSIS

ALSEP

(MISC. PARTS)

SUB ASSEMBLY: Ancillary Module Assembly

DATE:

Page g of g
ATM-798, Appendix I

30 Septemher 1968 .
SCHEMATIC NO:2165405, Rev. C

¥ FOR RELIABILITY USE ONLY
N TEMPERATURR ELECTRICAL : Bl
CRcurT PYPE DESIGNATION v RANGE STRESS PERCENT CHARACTERISTICS e o PART :'{,‘;"‘ TOTAL
(CEC, MIL OR MFR) A RATE | U SPECIAL | £ FAILURE
SYMBOL DUTY and IR NT | pa RATE
NUMBER = T CYCLE APPLICATION (%mo' - (DEFINE) : - {%/1000 HOURS)
v PLI E 1
CONSTRUCTION 4 sax | saw |ratsp| usx at ):(sxx Iiizn
E —C § $15) |
1 2 s R ‘. 5 . 2 . 9 0 by i HE L
‘ |
RT [Thermistor, Bead 55 [0.55 ! ]
’_207 IGB42I M4 Fenwell 250 |-50 MW MW 100% [Temperature Monitor 0.060!C Lunar : 1.0} 0.060
I i
_ Squib N : :
15E166 Atlas P.5W J2.5W{l operatioh Dust Cover Removal 0.100;C ! 11.0}1 0.100
L
i |
— 1 1
1" 1 tr it T " " L L | n t : 1" T
1 1
| 1
. i |
| i
I 1
T
| i
1
| 1
' |
]
1
| 1
: :
T
} i
i [
i H
| 1
1
1
i H
= 1
g l
H !
1 FAILURE RATE SOURCES (FOR COLUMN 11 1 380, 000 iy 0. 260
A ATM-605 p. MIL-HBDK-217A CALCULATED MTBF. HOURS TOTAL FAILURE RATE —____%/1000 HOURS
c. ASD-R-05-64-1{G, E, Jp._Mil 2d 217 Chart X2V

oD Feem 3258

BS-321A




NO. REV. NO.

ATM-798

PAGE OF

Aserospace CPLEE Parts Application Analysis

Systems Division PATE 10/10/68

APPENDIX J

PARTS APPLICATION ANALYSIS DATA
FOR
ELECTRONIC PACKAGE (MISCELLANEOUS PARTS)



(s3red 'OSIN)

PROJECT:
ASSEMBLY:

ALSEP

CPLEE Experiment

PARTS APPLICATION ANALYSIS

SUB ASSEMBLY: (Miscellaneous Parts)

(MISC. PARTS)

Electronic Package

Page  ;

DATE:

of 1
ATM-798, Appendix J

8 October 1968

SCHEMATIC NO: 2166597, Rey. H.

: FOR RELIABILITY USE ONLY
N TEMPERATURS} ELECTRICAL - H H
cmeurr o DESIGNATION M nanoe STRESS PERCENT cmmmwncs :l‘:lll(l:m: o PART :n"' TOTAL
(CEC, MiL OR MFR) A B RATE | U SPECIAL y URE FAILURE
SYMBOL t b4 UTY and (i/um‘ B | ENVRONMENT | gurg RATE
NUMBER ) creLe APPLICATION = E oErve) (%/1000 HOURS)
CONSTRUCTION H MAX | MIN |RATED| Usz = "'c): ek :1";};':1{
E I ——C § #1
1 z R ‘ 5 . 7 i{ Mo | s i
- ¥ l
- I
Electrofilm Heater S I R Double Compartment Assem- |d : :
{2106258) BxRL 50% bly (2167060) W0 07 i C Lunar 10.5) 0.035
- I i
- 1 i
m 1 1 2l " " 1 " " m o 1 [ n
= [l 1
= T ;
Electrofilm Heater Single Compartment Assem- B : [
" (2160259) " 1 " " 1" 3l bly (2167050) =l i " " : t 1"
= i i
- H 1
Thermostat & Brack Doyble Compartment Assem-jg i ]
" (2169814) " " B " " bly (2167060) 0. 03 3 " 11.0 0.030
z "1 1
] 1
Dual Thermostat & i {
" | Bracket (2169837) n " oo " " r 0.06 | " " 1 "] o.060
i i
1 T
l |
} |
i 1
I
! i
I
! |
! $
| 1
i
t
' H
= ]
. |
H I
18 FAILURE RATE SOURCES (FOR COLUMN 11) " 1 0.195
A —ATM=605 s MIL-HDBK-217A cALcuLATED MTBFL. 130, ORfirg TOTAL FAILURE RATE £/1000 HOURS
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