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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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1. 0 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) Determination of part operational stress levels. 

(2) Determination of part operational temperatures. 

(3) Determination of part operational duty cycles. 

(4) Establishment of part operational failure rates on the 

basis of part type and information gained from 

items (1) thru (3) above. 

2. 0 References 

1. BxA SpecificationAL-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, Rev. C - Logic Module Assembly 

b. 2165365, Rev. G- Switchable Power Supply 

c. 2165385, Rev. B - Low Voltage Power Supply 

d. 2165390, Rev. G- Channeltron Power Supply No. l 

e. 2165395, Rev. G- Channeltron Power Supply No.2 

f. 2165355, Rev. D- Amplifier Module Assembly 

g. 2167370, Rev. A- Vertical Analyzer 

h. 2166260, Rev. E- 60° Analyzer 

i. 2165405, Rev. C Ancillary Module Assembly 

j. 2166577, Rev. H - Electronic Package 

k. 2165701, Rev. C- CPLEE Experiment 

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

6. ATM-605, Failure Rate Data for ALSEP 

7. MIL-HDBK- 217 A, 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 DR VT-1 Dry Reed Switches as submitted to 

Bendix Aerospace Systems Division on 15 September 1968. 

10. ATM-241, Acceptabl~ Parts List for ALSEP Rev. B 
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3, 0 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. 

4, 0 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. 

4. 2 Part operational temperature 

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

4. 3 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 

B101 - 50% 

Remainder of Assembly - 100% 

B. Switchable Power Supply 

Switching Circuit - 50. O% 

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

350V, 35 V Power Supplies - 25. O% (Includes associated 
secondary circuits) 

Remainder of Assembly - 100. O% 
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C. Low Voltage Power Supply 

Total - 5 Oo/o 

D. Channeltron Power Supply No. 1 

Total - 1 OOo/o 

E. Channeltron Power Supply No. 2 

Total - 1 OO% 

F. Amplifier Module Assembly 

Amplifier Submodules (A51 0-A521) - 5 Oo/o 

Remainder of Assembly - lOOo/o 

G. Vertical Analyzer Assembly 

Total - 5 Oo/o 

H. 60° Analyzer Assembly 

Total - 5 Oo/o 

I. Ancillary Module Assembly 

Temperature Control Circuit - Less than lo/o 

Dust Cover Removal Circuit - Less than lo/o 

Temperature Monitor Circuit - 1 OOo/o 

J. Electronic Package (miscellaneous parts) 

Heaters - 5 Oo/o 

Thermostats - 1 OOo/o 

K. Structural/Mechanical Section 

Dust Cover Assembly - 7. 8% 

Remainder of Section - IOOo/o 
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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 as signed 
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 Total Failure Rate A 1pendix 

Logic Module Assembly 1. 02431%/1000 hrs. A 

Switchable Power Supply 0, 53119o/oll000 hrs. B 

Low Voltage Power Supply 0. 06332% I 1000 hrs. c 

Channeltron Power Supply No. 1 0. 1504lo/oll000 hrs. D 

Channeltron Power Supply No. 2 0. 07 366% I 1000 hrs. E 

Amplifier Module Assembly 0, 23561%11000 hrs. F 

Vertical Analyzer Assembly 0. 29706%11000 hrs. G 

60° Analyzer Assembly 0. 29706%11000 hrs. H 

Ancillary Module Assembly 0.14912o/oll000 hrs. I 

Electronic Package (misc. parts} 0. 195 OOo/o I 1000 hrs. J 

Mechanical Assembly * 1. 10000% I 1000 hrs. 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 

Unit Part(s) 
Stress 
Levels Appendix 

Logic Module Assembly 

Switchable Power Supply 

Low Voltage Power Supply 

Channeltron Power Supply #1 

Channeltron Power Supply #2 

Amplifier Module Assembly 

Vertical Analyzer 

6 0° Analyzer 

Ancillary Module 

Rl02 
RTl&RT2 

C201 

C309, C315-6, 
R307 

Cl-Cl0(A401) 

Cl-Cl0(A403) 

C511 

C601 
Heater 

C601 
Heater 

C706 
RT207 

Electronic Package (misc. parts) All parts 

Structural/Mechanical Section Not applicable 

o. 27 
1. 00>!<>!< 

0,64 

o. 64 
o. 39 

0.64 

0.64 

o. 50 

o. 75 
o. 86>!<>!< 

0. 75 
0, 86•!o!< 

o. 58 
1. 00>!<>!< 

1.00** 

** 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 

A 

B 

c 

D 

E 

F 

G 

H 

I 

J 

K 

are within the required operational stress levels of ATM 241 (reference 1 0). 
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SCHEMATIC NO: 2166263. Rey. c 
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PROJECT : . .J.Al...JT~..&Sl.JE~:o.Pt:_ ____ _ DATE: 7 October 1968 

SCHEMATIC NO: 2166263, Rev. c ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Logic Module Assembly 

M .MAX. TEMP •c AVG PWR DISSIPATION (mw) POWER RATIC MAXIMUM VOLTAGE'S DIODE PIV ~ FOR RELIABILITY USE C'NLY 

TYPE ~ A RATED AT p ~ VcBO Vee VCEO VcB CIRCUIT PART ~;J S F M F F T C 

en DESIGNATION, u A A J c c 25 -c ..:.:l "' R A a A R A IFuNCTION SPECIAL: <%i1
1 

o ~ ~ ~ ~ o o 
F M R U T A A A A A ~ oJ o or ENVIRON-- lOOO U T U TOTAL 

SYM SEMICONDUCTOR, A B C A N U S A c M c C c !-< Q ~ t:' A i A C A C APPLI- MENT ~ HRS)I R L. T A L A N FAILURE 
NO POLARITY C I ~ T C A B M c T 8 T A T ~:! t; ~ U ~ ~ ~ ~ CATION :5 I ~ R ~ L L T RATE 

. ~ : A ~ i L ~ A ~ ~ ~ ~ ~ ~ <fl D A D A D A (Deline)~ I A L "<''!.~ PKR (\/IOOOHRS) 

R T L 0 :~TT E ~ L N L L ~mb.OI ~ L L L e 1~': ~ !: 1000 ypj 

1 
t 3 : • TA $ TJ H • Tc ' ~ I t TAT 10 Tc ll ~ase) u 14 V t.s V te V n V 11 V u V • 21 ~211 !u 2• R ~~RS) 26 21 

= I 
exa § l 

- SNRSll [nstr 40 - - 3 - - - - - - - - - - - - BlOl Lunar~.OOl2j A l. COOI2 5 0. 0060 

iS I 
"' - SNR512 11 11 11 II 2 11 11 11 II 11 11 II II 11 II It II II tt = tl I II II II 1 0. 0012 

~ I 
- SNR5051 II 1! II II 3 11 11 II II 11 It " II 11 II 11 II II II ~ II : II 11 !1 0 0. 0060 

;: I 
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ii! I 
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I 
I 
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I 
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: I 
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~ il ;; 

11 
P' AlLURE RATE SOURCE (See Cohamn IS) 

21 .j" 
A ATM605 C NOTE: It 1a aS&umed the transient and peak. power does not exceed the We Umlt. TOTAL FAILURE RATE Q • l 304 %/1000 HRS. 

B D (Based on 12 modules in assembly) 

BS-321A 
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SCHEMATIC NO: 2166263, Rev. c ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Logic Module Assembly 

M MAX. TEMP "C AVG PWR DISSIPATION (mw) POWER RATIC MAXIMUM VOLTAGES DIODE PIV a FOR RELIABILITY USE CNLY 

TYPE ~ A RATED AT o U Vcao Yea Vcgo VeE CIRCUIT PART ~Tj S F M F F T C 
CKT DESIGNATION, U A A J C C 2s•c ..:I~ ~ R A R A A If-UNCTION SPECIALS (%i1 0 ~ ~ ~ ~ 0 0 

F M R U T A A A A A < .J o R or ENVIRON.- lOOO I U T U TOTAL 
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NO. POLARITY T E U E T L B C U I U S U < ~ 0 Q E U E U I U (Dertne) E I R p I.. .. T. 

U N A D I I A A E A E A 0: <"' D A D A D A 5 I A L '(;,i' PER ('lo/1000 HRS) 
R T L 0 :~;. E ~ L N L L jAmb.o1 ~ L L L ~ I ~· ~ ! 1000 ypj 
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- I ~e<a ~ I 
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c .. 
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2. 5/ 
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_ 2N 3051 II II II II 350 II 11 II II 11 II II II I! II \1 II II II II II II 11 5 11 

i 

11 
FAILURE RATE SOURCE (See Column 23) 8 M 

Subtotl;tl -- 0. 0204/ 
: Module 

~ I 
: I 

! I 
5 I 
I I 

= i' !i 

A ATM605 C NOTE: It is assumed the transient and peak power does not exceed the sale limit. TOTAL FAILURB RATE Q • lZ 24 l/1000 HRS. 

B D ·- (Based on 6 modules in assemblv. \ 

BS-321A 
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SCHEMATIC NO: 2166263, Rev. c ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Logi.c Module Assembly 

M 'KAX. TEMP oc AVG PWR DISSIPATION (mw) pOWER RATIC MAXIMUM VOLTAGES DIODE P1V a FOR RELIABILITY USE C'NLY 

TYPE ~ A RATED AT p tJ VcBO Yes VC£0 Yes CIRCUIT PART ~:;:J S F M F F T C 
CKT DESIGNATION, U A A J C C zs•c ..1:; ~ R A R A R A jFU-NcTION SPECIAL§ (!fti!, 0 ~ ~ ~ ~ 0 0 

F M R U T A A A A A -< ..:1 o or ENVIRON--: lOOO U T U TOTAL 
SYM SEMICONDUCTOR, A B C A N U S A C M c c c j! Q ~ -< A i A C A C APPLJ~ MENT ! HRS)I R L~ T A L A N FAILURE 
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U N A D I I A A E A E A 0: -< ., D A D A D A 5 I A L '"i%i' PER ('1./1000 HRS) 
R T L 0 ~~ E ~ L K L L tAmb.o s L L L ~ ~~~ i ~ 1000 vPi 
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I 
- SNR 5101 II II II II 3 11 11 !I !I II II ,, 11 II !I ,, II II II II ! II " If 5 0. 0060 

I 
I - 2N 3051 11 It 11 II 350 II II II II " II " II " II II II II II " I II "- II 5 0. 0060 

;r I 
- Subtot 1- 0. 0180/ 

Module 

;; 

;: 

;;; i 

;; i 
21 

F AlLURE' RA TW SOURCE (See Colwan 231) II " .j" 
A AT M605 C NOTE: U ia assumed the transtent and peak power does not exceed the safe lbnll. TOTAL FAILURE RATE Q. Q? z O l/\000 HRS. 

B D (Base_<i 0_1'1 4 n:>_o~~es in assembly.) --~ 
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PROJECT: ALSEP 

ASSEMBLY: CPLEE Experiment 

M .MAX. TEMP •c 
A 

TYPE N A 
CKT DESIGNATION, u A J c c 

A R F M U T A 
SYM SEMICONDUCTOR, A B C A N U 9 

c I T T C A B 
NO. POLARITY 

B u E T L T 
~ D u N I 

R T 0 HOT 
SPOT • • TA 

N 
l J o R ,TJ • Tc 

e<a< 
- SNR 5II Instr 40 - -

- SNR 512 " " " " 

- SNR 5101 " " " " 

- 2N 3051 " " " " 

" F AlLURE RA Tl!' 901JRCE C8ee Co-n 22) 
A AIM 605 c 
B D 

BS-321A 

PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS)- All Flatpacks. 

SUB ASSEMBLY: Logic Module Assembly 

AVG PWR DlSSIPA TION (mw) POWER RATIC MAXIMUM VOLTAGES DIODE PIV 

RATED AT 0 Vcso vee Vcso Yes , .. ~ .. 
25"1: ..... " R A R A R A A A A A ..,0 

A C M C c c ~Q ...... A c A c A c 
M T B T A T 

001 ~ .. T T T T T T 
B c 

I 
... .. 

~fl B u E u B u A u u s u i:i D A D A D A I A B A E A 
B s 

L N ~mb.o 
.. L L L E L L i:i N T 

10 Tc u 
cue) v v v v v 

' T • 'TA lJ " " .. .. " .. .. 
3 - - - - - - - - - - - -

2 " " " " " " " " " " " " 

3 " " " " " " " " " " " " 

350 " " " " " " " " " " " " 

.. 

v 

Page . of._.u.. __ 

ATM 798, Appendix A 

DATE: 7 October 1968 

SCHEMATIC NO: 2166263, Rev. c 

i FOR RELJABlLITY USB CNLY 

PART ~~1 9 
F M F F 

~~RCUIT T C 
NCTJON SPECIAL : ($/ 0 AU I A 0 0 

I L N I ... ENVIRON.: 1000 I U T U TOTAL 
APPLJ- MENT i HRS) I ~ L.T A L A N FAILURE 
CATION I L L T RATE 

(Define) ~ : B 
R p 

~~I A L 
p~ ($/1000 HRS) = 1!: 

T I 
1000 E E s 1 ... R HRS) .. 21 5n u .. .. " " I 

S I 
Bl04 Lunar::.m A 1.( ~2 5 0.0060 

iii I 

I 
" " ''I 11 " " 2 0.0024 

I 
" " 111 II " " 5 0.0060 

I 
I 

" " ''I" " " 5 0.0060 -
s"''t,to al 0.0204/ 

I Module 

I 
I 
I 

I 
I 
: 

l: I 
I 

I 
I 

5 I 

i I 
TOTAL FAILURE RATE 0. 0408 $/1000 HRS. 1:£: It 1a assumed the tran.ient and peak power does not e""eed the safe limit. 

IBas"d on 2 modules in ass<>nohlv, \ 
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PARTS APPLICATION ANALYSIS Page 7 of IS _.....,._ __ 
(SEMICONDUCTORS) - All Flatpacks. 

ATM 798, Appendix A 

PROJECT: ALSEP DATE: 7 October 1968 

SCHEMATIC NO: 2166263, Rev. c ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Logic Module Assembly 

M .MAX. TEMP oc AVG PWR IXSSIPATION (mw) POWER RATIO MAXIMUM VOLTAGES DIODE PIV a FOR RELIABILITY USE C'NLY 

TYPE ~ A RATED AT SJ u Vceo Vcs Vcso Vcg CIRCUIT PART iaAT.J S F M F F T C 
CKT DESIGNATION U A J C C ~'" 1-< tlntNC110N SPECIAL- (%il 0 A U I A 0 0 

• F II A R U T A 25-c A A A A ~" ..:1 o R A R A R A r ..... or ENVIRON..! 1000 I U 1 L N I T U TOTAL 
SYK SEMICONDUCTOR, A B C A N U S A C M C C C j'! Q ~ ~ A i A C A C APPLI· KENT 5 HRS)I R L. T A L A N FAILURE 

C I T T C A B K T 8 T A T OM f.< T T T T T CATION : 1 C I L L T RATE 
NO. POLARlTJ T E U B T L 8 C U I U 8 U < ~ U a:t E U g U B U (Define) i B R p iD.a.T• 

U N A D l I A A E A E A 10 < M D A D A D A 5 I A L t(i.i" PBR (\\11000 HRS) 
R T L 0 ;:;rT E ~ L N L L ~mb-!" ~ L L L ~ 1:.: ~ ~ 1000 YPI 

I t s : • TA II TJ N I Tc 7 ~ I 1 TAT 10 Tc 11 ~aae) u 14 V u V te V 
11 

V 
11 

V 1t V to 21 in l ss u R :RS) ~' 
: I tr'el<l.s 5 I 

- SNR 1731 pnst. 40 - - 2. 5 - - - - - - - - - - - - BIOS Lunar5.00llA I. O.<Xll2 2 0. 0024 
5 I 

J 

- SNR 1732 II II II II - 11 II 11 II 11 11 It 11 II II II 11 II 11 II ! II II II 1 0. 0012 

I 
- SNR 1734 I! II II !1 8 11 II 11 II II 11 !1 tl II II !I !I II II II tl 11 II 6 ~.0072 

= 5 = 
! 
~ 
iil 

I 
= 

i 

! i 
• FAILURE RATE SOURCB CSee Colllllln Z3) I_ w 1311 

: ATM 605 : JNOTE: ltisusumedthetranslentaodpeakpowerdoesnotexeeedthesalellm!t,l TOTAL FAILURE HATE 0. 0108 '£/lOOOHRS. 

BS-321A 
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PARTS APPLICATION ANALYSIS Page 8 of_!_?, 

(SEMICONDUCTORS) 
ATM 798, Appendix A 

-All Flatpacks. 

PROJECT: ALSEP DATE: 7 October 1968 

SCHEMATIC NO: 2166263, Rev. c 
.--::--------ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Logic Module Assembly 

M .MAX. TEMP "C AVG PWR DISSIPATION (mw) POWER RATIO MAXIMUM VOLTAGES DIODE PIV a FOR RELIABILITY USE CNLY 

TYPE ~ A RATED AT p ::; VcBO Vee VCEO Vel CIRCUIT PART ~--~ S F M F F T C 
CKT DESIGNATION, u A A J c c 25"'C ..l:;: ... R A IFiiNcTJON SPECIAL= ($if 0 A u I A 0 0 

F M R U T A A A A A "< ~ o R A R A or ENVIRON-= 10001 U I L N I T U TOTAL 
SYM SEMICONDUCTOR, A 8 C A N U S A C M c C C ~ Q ~ < A C A C A C APPLI~ MENT § HRS)I R L. T A L A N FAILURE 

NO POLARITY C I ~ T C A E If c T B T A T ~:! E-o f-o ! ~ T T T T CATION 5 1 C I L L T RATE 
• T E E T L B U I U S U < ~ Q. ., E U B U (Define) C B R p ID.o.T"' 

U N A D I I A A B A E A ,. " D A D A D A 5 I A L 7'l>i" PER ('l>/1000 HRS) 
R T L o:~T E ~ LNL L IAmb.OJ ~ L L L 5 l~..!~i1oooYPE 
B' TA TJ N T N T T Tc cue) V V V V V V 5 f--~ R RRS) 1 

t 3 R • s • C 7 T 1 • A to 11 11 ts t• 16 11 n 11 If ao :u !22 u 24 n 
2
e n 

iii : fre>«~ iii 1 

- SNR 513 lrnstr 40 - - 2.5 - - - - - - - - - - - - B106 iJ-.unar~121 A l.C.!XJJ2 2 0.0024 

: 
_ SNR 516 11 11 11 11 5 11 11 11 11 11 11 11 rr 11 11 11 11 11 11 11 l1r tt 11 7 0. 0084 

I 
- SNR 517 II II II II 7. 5 11 I! II 11 11 11 11 11 II II 11 II II II 11 ! II 11 II 6 0. 0072 

I 
I _ ZN 3048 11 11 11 11 1. 4v 11 11 lt " " " " 11 " ,, r1 11 " rr 11 I " " n 2 0. ooz4 

:; 

l I 
I 

I 
I 
I 

I 
I 
: 

'i I 
i I 

~ I 
= I 
~ I 

~ I 
11 

F AILURB RA Tg SOURCK (See Column 13} T tt T 30 

: ATM 605 : I NOTE' It ia assumed the transient and peakpowc1· does not exceed the ~e limit. I TOTAL FAILURE RATE O. 0204 'l>/1000 HRS. 

BS-321A 
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PARTS APPLICATION ANALYSIS Page 9 of 15 

(SEMICONDUCTORS) - All Flatpacks. 
ATM 798, Appendix A 

PROJECT: ALSEP DATE: 7 October 1968 
ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Logic Module Assembly SCHEMATIC NO: 2166263, Rev. c 

M .IIAX. TEMP •c AVO PWR DISSIPATION (mw) POWER RATIC MAXIMUM VOLTAGES DIODE PIV a FOR RELIABILITY USE CNLY 

TYPE : A RATED AT }' o Vc90 Vee Vega YcJ: CIRCUIT PART iu,;J- S F M F F T C 
CKT DESIGNATION, U A A J C C 2s•c ,.:, : ~ R A R A UNCTION SPECIAL : ('J,il 0 A U I ~ 0 0 

F II R U T A A A A A -< ,J o A R or ENVIRON..: lOOO I U I L N T U TOTAL 
SYM SEMICONDUCTOR, A B ~ A N U S A C II C C C j:!Q ~ < A ~ A C A C APPLI· IIENT !hRS)I R L. T A L A N FAILURE 
NO POLARITY C I U T C A B II c T 8 T A T ~ = t; t-o ~ U ~ ~ i ~ CATIOH 5 1 C R ~ L L T RATE 

• ~ : A ~ ; L ~ A ~ i ~ ~ ~ :i <~ D A D A D A (Deline)~ I B A L"t .. ~ PER ('!;/IOOOHRS) 

R T L 0 =T E ~ L N L L jl.mb.or ~ L L L ! ~.:.-~ ~ i 10001fYP 
B TA T N N T T Tc cue) V V V V V V : 11111\'..,. R HftS) 

1 t ' R • ' J • Tc ' T 1 • A 10 u 11 u ,. 16 1, n 11 lt i. u 5n u u u :211 In 

= I rrexas 5 1 
5 I 

- SNR 511 nstr 40 - - 3 - - - - - - - - - - - - Bl07 Lunar~.OOlfA l.O.OOZ 3 0.0036 

~ I _ SNR s1z ~~ " ,, ,, z II II 11 II ~~ ,, II II 11 11 " ,, tl " 5 !I 
1

,, ~~ ,, 
7 

a. 
0084 = 

i I 
- SNR 513 II 11 II 11 2. 5 " II !I II II !I !I " II " " II II !I ! II Ill " II 2 0. 0024 

iii! 
;: I 

- SNR 516 !I !I II II 5 II !I II II II II II II II II II !I II II i 11 I I II !I 2 o. 0024 

a 
- SNR 5101 II II II II 3 II II II II 11 IT II If II !I 11 II II 11 II 11 II 11 1 0. 0012 

- 2N 3048 II 11 II II , 4"' II II 11 II 11 II II 11 II II II II II II 11 II II II 2 0. 0024 

• F AlLURE RAT~ SOURCB C1ee Column 23) 21 30 

i 
= 

I 
I 
I 

;; I 
A A TM 605 C NOTE: It 18 uaumed the tran.lent am peak power does not exceed the aafe ltmtt. TOTAL FAILURE RATB O' 0204 1/1000 HRS. 
B D 

BS-321A 
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PROJECT: ALSEP .-:-"-=-=----
ASSEMBLY: CPLEE Experiment 

TYPE 

=! DESlGNATJON, 

SEMICONDUCTOR, 

NO. POLARITY 

It 

AI 2N 3052 

A2 SNR 1731 

M .MAX. TEMP "C 
A 

I 
N 
u A 
F M A R 

A B C A 
c I T T 

U B T " t D u N 
R T 
B 

I, R 'TA ,TJ 

Te><aS 
.nstrl. 40 

A 
J c c 
U T A 
N U • C A B 
T L 
I 

HOT 0 
SPOT N 
• Tc 

PARTS APPLICATION ANALYSIS Page 10 of~ 

(SEMICONDUCTORS) - All Flatpacks. 
ATM 798, Appendix A 

SUB ASSEMBLY: Logic Module Assembly 
DATE: 7 October 1968 

SCHEMATIC NO: 2166263. Rev. c 

A VG PWR DISSIPATION (mw) POWER RATIO 

RATED AT 5> u 
25•c ... ~ .. 

A A A A <" ... ~ 
A C M C c c i':t> << 
M T B T A T 

UIO j:: .. 
c <~ ~e B u I u • u A 

I A E A E A • .. E 

" 
L N L L ~mb-?' ~ N T 

to Tc u 
cue) 

' T I o TA .. " 

250 

2. 51 " " 

MAXIMUM VOLTAGES 

Ycoo Yea Vcso Yes 

R A R A 
A c A c 
T T T T 
B u " u 
D A D A 

L L 

y y y y .. .. .. " 

I DIODE PIV 

R A 
A c 
T T 

" u 
D A 

L 

y y .. .. 

a FOR RELIABILITY USE CNLY 

;: J ~F M~F~ C 

CIRCUIT PART SKAT, 0 A U I A 0 0 
!,;,NCTION 'SPECIAL ii: (!1,/ I U 1 L N I T Ul TOTAL 
fE"" or ENVlROHE lOOOI R L4 T A L A N FAILURE 

APPLI- MENT : HRI) c I L L T RATE 
CATION : I B R P 

<""~ne> e 1 A L cit P&R c'l.tJOoo HRSI 
§ I (See T I 1000 YPI! 
5 llle E~RRS) 

• ):Zl !:a IU 2t U 2« ln_ 
: T 
5 I 
;: I 

BIOS 1Lunari!.0012l A 11. 01.0012j 1 IO. 0012 
I 
I 

" - ":" I " I "1 1 
I " 

I 
A3 2N 3052 " !250 I " " " - II I !I I'' I 11 II Ill 

A 

B 

l' AlLURE RATE SOURCE Olee Cohunn U) 
ATM 605 c ______ _ 

D 

BS-321A 

J:::_lt_IB assumed the transiant and peak p>wer does not exceed the sa1e lbnit-1• 

.J. 
I 
I 
I 
~ 
! I 
5 I 
;: I 

I 

! = 
i . 

-i--1 
! = 
~ ' 
~ 
5 
;;; 

i j I I 

TOTAL FAILURE RATE 0. 0036 '1./1000 HRS. 
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PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) - All Flatpacks 

PR OJE CT: . .,-:.A::::LS::::..=E;.:;P ____ _ 

ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Logic Module Assembly 

Page 11 of--.!.2. 

ATM 798, Appendix A 

DATE: 7 October 1968 

SCHEMATIC NO:zi66263, Rev. c 

M MAX. TEMP °C AVG PWR DISSlPATION (mw) pOWER RATIC MAXIMUM VOLTAGES mODE PIV ~ FOR RELIABILITY USE C'NLY 

TYPE ~ A RATED AT p i;! Vcao Vcs Vcso VcB CIRCUIT PART ~TJ S F M F F T c 
CKT DESIGNATION, U A A J C C 25 .C ~;: R A R UNCTION SPECIAL: (%i! 0 A U I A 0 0 

F M R U T A A A A A < ..J o A R A or ENVIRON_: lOOO I U I L N l T U TOTAL 
SYM SEMICONDUCTOR, A B ~ A N U 9 A C M c C c ~ Q ~ ~ A ~ A C A C APPLI- MENT 5! HRS)J R L. T A L A N FAILURE 
NO POLARITY C I u T C A E If C T B T A T ~ ~ E-o ~ U i ~ i TU CATION 5 I C I L L T RATE 

• T E B T L 8 A U I U S U < ~ Q (Define) C E R P I.. .. T 
U N A D l l A E A E A 0: "' D A D A D A 5 I A L rc%t PER (\1,/!000 HRS) 
R T L 0 :~TT' E ~ L N L L lAmb.or s L L L i I ~ T 1 1000 YPI 
B TA TJ N T N T T Tc cue) V V V V V V §j lbel...-. E : HRS) 1 

I 3 R • & • C T T • t A to 11 11 u It 1s 11 n 1, ., • 21 in u 24 u u 
27 

: I 
T.,.., § I 

- SNRSll Jnstr 40 - - 3 - - - - - - - - - - - - B109 LunarSOOf2 1A l.C.CXll21 0.0012 
= : - SNR 514 1! 11 !l !l 2 !t !I TT Tt !I II !I IT tT Tl II II II It II I !I II Tl 6 0. 0072 

I SNR 516 It 11 It II 5 ,, ,, 11 11 ,, II II II II 11 11 II II II II 1'1 II II 3 0 0036 - i . 

I 

- SNR 1730 " " " " 15 " " " " " " " " " " " " " " I "I" " " 1 0.0012 

i!! I 
S I 

- SNR 1731 " !I II !I 2.5 II II II !I II II II 11 IT II H II II II § II Ill ,, 11 1 0.0012 

!! I 
E I 

- SNR 5101 !I IT " It 3 Tl II IT Tl 11 II 1! II II II t! II !I 11 ;; 11 I" 11 11 7 0. 0084 

21 
FAILURE' RATr SOURCE (See Column 23) 21 )II 

I 
I 
: 

;; I 
I 

;; I 
I 
I 

I 
A A TM 60S C NOTE: It l.s aasumed the transient and peak power does not exceed the sate limit. TOTAL FAILURE RATE O • 0228 l/1000 HRS. 
B D 

-BS-321A 
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PARTS APPLICATION ANALYSIS Page 12 o£ __ .:..;15;:___ 

ATM 798, Appendix A 
{SEMICONDUCTORS) - All Flatpacks 

PR OJE CT:_-=-=-A:!;.-!L:::;S;:,;:E""P'-----
ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Logic Module Assembly 

DATE: 7 October 1968 
SCHEMATIC NO: 2166263, Rev. c 

M ,IIAX. TEMP °C AVG PWR DISSIPATION (mw) POWER RATI~ MAXIMUM VOLTAGES DIODE PIV ~ FOR RELIABILITY USE CNLY 

TYPE ~ A RATED AT p o VcBO Vee Vc£0 Vcg CIRCUIT PART iu,TJ S F M F F T C 
CKT DESIGNATION, U A A J C C z5•c ~;; f-< R A jFU"NCTION SPECIAL: (~J.i1 0 A U I A 0 0 

F M R U T A A A A A -c .l o R A R A or ENVIRON..: 1000 I U I L N I T U TOTAL 
SYll SEMICONDUCTOR, A B i A N U S A C M C C C ~ Q ~ -c A C A C A C APPLI- MENT E HRS)I R L~ T A L A N FAILURE 
NO POLARITY C I U T C A E II C T B T A T ~ ;= t; fooo ~ ~ ~ ~ i ~ CA110N $ I C R ~ L L T RATE 

. ~ : A ~ i L ~ A ~ ~ ~ ~ ~ :i <:i D A D A D A (Define)~ I I A L~~l PER ('{,/IOOOHRS) 

R T L O~TT' E ~ LNL L ~mb.o ~ L L L g l~'i~toooYPI! 
B TA T N T N T T Tc cue) V V V V V V : Jbe..... R RRS) 

t t 3 R • & J I C ' T I t A to 1t 11 u t4 u t& n 11 tt 111 21 in as 24 u 2t 21 

= I 
Teas ~ i 

- SNR513 Inst 40 - - 2.5 - - - - - - - - - - - - BllO Lunar~.0012jA l.C.OOIL 3 0.0036 

~ I 
- SNR 514 II II 11 II 2 11 It 11 IT IT 11 11 11 IT 11 11 IT II IT i ''I'' 11 ,, 1 0.0012 

= I 
- SNR 515 II 11 11 ,, 3 ,, 11 T! 11 11 II II 1T 11 II II ,, II II II I 11 II II 1 0.0012 

i 

- SNR 516 II II II II 5 II II II !I 11 11 II II 11 " II " II IT II II 11 II 2 o. 0024 

_ 2N3048 II 11 II IT l. 4V II II II II II IT II IT II 11 II II II II II It II It 3 Q. QQ 3 6 

:; 

= 
i 

:; i 
• FAILURJ' RATI!' SOURCE (lee ColtuDn U) 21 30 

A ATM 605 C NOTE: ll is aaaumecl the transient and peak power does not exceed the sate UmU. TOTAL FAILURE RATE Q. Q 120 f,/1000 HRS. 

B D 

BS-321A 
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PARTS APPLICATION ANALYSIS Page 13 o£_ .... 15.___ 

(SEMICONDUCTORS) - All Flatpacks 
ATM 798, Appendix A 

PROJECT: ALSEP 
ASSEMBLY:~: ;..;;,C~P~L~E:-:E:-::E:-x-p-er-i:-m-e-nt SUB ASSEMBLY: Logic Module Assembly 

DATij:: 7 October 1968 

SCHEMATIC NO: 2166263 Bey. c 

M 'MAx. TEMP oc AVG PWR DISSIPATION (mw) POWER RATIO MAXIMUM VOLTAGES DIODE PIV 5I FOR RELIABILITY USE CNLY 

TYPI ~ A RATED AT p tJ Vcao Yes YC£0 VcB CIRCUIT PART ~T.J S F M F F T c 
CKT DESIGNA.TR)N, U A A J C C zs•c ~ :3 ~ R A R A R A r\JNcnoN SPECIAL : (ii! 0 AI UL I ~ 0 0 

F II R U T A A A A A < ~ o or ENVIRON..: lOOO 1 U N T U TOTAL 
SYII SEMICONDUCTOR, A B C A N U S A C M C C C j;! Q ~ < A C A C A C APPLI- MENT E RRS)I R L. T A L A N FAILURE 
NO POLARITY C I ~ T C A I II C T B T A T ~::! t:; t-o ~ ~ ~ ~ i ~ CATION 5 I ~ R ~ L L T RATE 

, ~ : A ~ i L ~ A ~ i ~ ~ ~ ;j <a D A D A D A (Ooflne) i I A L ~~ PER ('5/IOOOHRS) 
R T L 0 ~.... E ~ L N L L ~b~ ~ L L L S I~~~ 1000 ypj 
I' TA T N N T T Tc cue) V V V V V V 5 IN..,.. R HRS) 1 

I s R • a J I Tc ' T I I A 10 11 11 u 14 u t1 11 u 11 • 21 5n u u u u f.,.. 

exas S : 
:; I 

- SNR511 l:nstr 40 - - 3 - - - - - ~ - - - - - - Blll Luna1.£Xll2l Al.O!.OOJ; 4 0.0048 

I 
- SNR 513 II 11 II II 2. 5 II II !I 11 II 11 " II II II 11 II II II "I II 11 11 5 o. 0060 

- SNR 514 II II II II 2 II II II II II II II II II II II II II II IIi II II " 1 o. 0012 

E 
= a 

i 
¥ 

i 

= i 
11 

FAILURE RATE' SOURCE CSee Colwan 23) I " T H 

: A TM 605 : I NOTE: It is assumed the transient and peak power does not exceed the sate limit. I TOTAL FAILURE RATE O' O 120 '1/IOOO KRS. 

BS-3ZIA 
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PROJECT: ALSEP 
.-=--==-~::-::--::--:--ASSEMBLY: CPLEE Experiment 

.. 
A 

" IIUl!IBII:R cmcurr. TYPE DESIGNATION u 
(CEC, MIL OR MFR) F 

REF. A 

AND c 
DESIG- T TOTAL ACTIV> 
NATION CONSTRUCTION u 

R 
E 

I z R 
4 

ElOl Plug, Connector Cambion 1 1 
El33 3231-2 

(Note: Total F ilure Rate reflE cts a 

23 24 

RATED 

8 

-

1 33 

FAILURE RATE SOURCES (FOR COLUMJ120) 

PARTS APPLICATION ANALYSIS 

(CONNECTORS) 

SUB ASSEMBLY: Logic Module Assembly 

PINS 

CURRENT VOLTAGE 
AMBI- llllliKRT 

ACTUAL BETWEEN PINS Tlf:c~~ ltJIT 
IIATL 

TKIIP 
jrrEAD 

MAX. MIN. RATED j.\CTUA TRAil· ·c 81lRGII Sllt!IT STATE 

• 8 10 1 2 14 15 

- - - - - - - 40 Brass 

lugs used in th s as emb IY. l 

25 

REQUIRED 
ATM 605 8 MIL-HDBK-217A CALCULATED MTBP?) 03:J,~URS LIFE A 

HOURS c D 

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

NO, 

or 
GUIDE 

IJISER· 
TIOII8 

PlliiDIG 
un 

18 IT 

fprin! 1 

16 

Page ....u__ o£_15 __ _ 

ATM 798, Appendix A 

DATE: 7 October 1968 

SCHEMATIC NO: 2166263, Rev. c 

~ 8 
F.R. 0 

A u .. I R 
0 

TOTAL 
MJSCBLLA- L c 

D 
FAILURE 

JIBOUB 

; : ., RATE 
I 
r RBIIARICB OP 
I 

(1/1000 Hou.n) 
RATB 

B 
~,1001 P.R. 

R 
Pee24 -.. 

18 11 20 1 22 

Logic 
!Module .00 B 1.0 0.033 
ltl.ssem. 

~ 
! 
! • 

!. • i 
TOTAL PAII.IJU RATE 0 • 0 3 3'1/1000 HOURS 
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PROJECT::-=-'A!;!,.L=..S~E~P~-=--:--~ 
ASSEMBLY: CPLEE Experiment 

II 
A 

TEll:::~ I N 
u CIRCUIT TYPE DBSIGNA'MON 

(CBC, IIIL OR IIFR) F 
SYIIBOL A 

c -NUIIBBR T 
CONSTRUCTION u 

R IIAX IIIII 
B 

1 2 3 R 4 5 

RTl Sensistor, TypeTG Texas - -
Instrumen s 

RT2 " " " " 

15 FAILURE RATE 90URCB3 (FOR COWIIN 11) 

PARTS APPLICATION ANALYSIS 

(MISC. PARTS) 

SUB ASSEMBLY: Logic Module Assembly 

ELECTRICAL 
Bo\BIC I s STRESS IIA.10R 

PERCBNT CHARACTBIUS'I1CS AIWREI 0 
RATS I U 

DUTY - I R 
('1/10001 c 

CYCLE APPLICAn<lll HOURS)! E 
11 1 (SBI RATIID ua 

~mw) ~mw 1 

--:C 1 115) 

• 10 Itt 

I 
125 l. 25 100% Test Oscillator Submodule o. 061 c 

(BIOS) I 

I 

" " " " 
I 

" : " 
I 
I 
I 

I 

i 

I 

A. AIM 6Q2 B. MII,-HDBK-O:l1A r ChLCULATBD IITBFJ:LlQ!L_qRJi\RS l" c. ASD-B-QS-bf-UG.E) D. IIU91d217Cbortl<XIV 

OltD ,.,.,.,,.. 

BS-3ZlA 

Page_I_5_of~ 

ATM 798, Appendix A 

DATE: 7 October 1968 

SCHEMATIC NO: 2166263, Rev. c 

FOR RBLL\BilJ'n' USE ONLY 

I FAIL-
PART I URE TOTAL 

SPECIAL I FAILURE 
BNVIRONIIENT RATE I RATE 

(DB PUlE) I ($/1000 HOURS) IIIULTI 

1
PL1BR 

12 .,. 14 

Lunar 1.0 0.06 

_I 

" " " 

I 
I 
I 
I 

I 
I 
I 

TOTAL FAIWRB RATB~OOO HOURS 

---------



: :.- I 

Aerospace 
Systems Division 

CPLEE Parts Application Analysis 

APPENDIX B 

PARTS APPLICATION ANALYSIS DATA 
FOR 

SWITCHABLE POWER SUPPLY 
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PARTS APPLICATION ANALYSIS Page_l_of~ 

RESISTORS ATM-798, Appendix B 

PROJECT: ALSEP DATE: 4 October 1968 

ASSEMBLY ; CPLEE Experiment SUB ASSEMBLY: Switchable Power Supply SCHEM_A_T_I_C_N_0_:_2_l-65-3-65. Rev. G 

1 

(

2 

/ ' ;i~s L:s ~7 ~~f
1 

,.. ~r··~ l""f/)16 

q ~ l o· ~ "'.9' I 1., "'I'/#,., ~,9' 
!:-,. ~" ~ / f._,._ / !>; ,.. ,..¢',.. ~ ,.; $/ §:~ ~ l~v 1~J; ..,/ tfq l"' '// J~ 

Ill t-~:$;R l )'l~~ li!I!@~~~'I/;{!~~1~J.t /l-v lf~s~ {l/l! ~~'! ~:tl /l ~1/l /li § .¥ ~ ,Po ~ / ~ #!"'1 ~ ~-fi! '~$ ~~ 'e~ ~ 
<lf(j' o ... 4TI 41 1 4T (;' 4T I 

I 
Allen 2. 5 , I 1 R20l RC07, Type CB Bradley . 8K 5 0. 25 mw 0. 01 0. 50 40 Switching Circuit . 002 A Lunar I. 0 . 002 l 0. 002 

R202 II It II II It II 11 I! 11 II 11 II II ,, I II II 11 II 

R203 II II II II 11 II II II II II II II II IF : 11 !I II !I 

I 
R204 II II II II II II II II II II 11 II II II I II ,, II ,, 

>U I 
R205 11 " ,, " '' mw o. 12 '' " " " " 11 " 1 ,, " " ,, 

I 
R206 II II II II II II II II 11 II II II II " I II II II ,, 

25 I 
R207 " " Z7K ,, " mw o. 10 L 00 '' '' 11 '' '' ! " 1 " 11 11 ,, 

2. 5 I~ I 
RZOB '' ,, '' '' n mw o. Ol • IZS '' +3500 v " ,, 1 rr ~ '' 1 11 " " " 

R209 II II II II II 11 II II II 11 II II II liS II : 11 II II II 

f60K;IO .. I 
RZIO II II 300K II II II II II 11 II II II II : II I II '' 11 II 

0 I 
RZII II II 2. ZK II II II II II II II !I II 11 = II II !I II !I 

~~~r-------------~--------~--~----r---+---,_--~---4----~-----------------+--~--4~~--------~--4---~--4--------
RZIZ II II lOOK II II II II II II II 11 II 11 ~ 1! II II '1 II 

R213 II 11 220K 11 11 11 rt 11 11 11 11 11 II 11 11 rr 11 !I 

R2.14 11 11 27K II 11 II 11 II II -3600 V II II II II II II II !< 

RZ15 II II 11 11 11 " 11 II II 11 11 II II II II " II II 

l60K R216 II II 300K II II II II II 11 II 11 II • II II 11 IT II " 

I 
R217 11 11 2. 2K 11 tr 11 11 11 11 11 11 11 I 11 tr 11 rr 11 11 

R218 II " lOOK II II II II II II II II II ! II 11 II 11 It !I 

19 20 21 

FAILURE RATB SOURt'ES (FOR COLUMN flf) 

A ATM 6 0 5 B CALCULATED MTBF - HRS TOTAL FAILURE RATB - 'f,/1000 !IllS 

C D See Page 2 See Page 2 
- -- -- - --------

BS-3ZlA 
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PROJECT:__.A~LS=E~P~--
ASSEMBLY: CPLEE Experiment 

PARTS APPLICATION ANALYSIS 

RESISTORS 

SUB ASSEMBLY: Switchable Power Supply 

I (' ;· ¥,'Z~'fi11f' 
q q o· !lv 

bN ~a • I ~"' t q "' ~l. lt ~j> !l §.~ ~ t!i !lvt:~ R 't~" l@ f!~~~J:.1! llf ~'" llCJ 
CJ 1: 1: 

~ll ~~~;§' r.."" ~~~u 
~ R~,f .i' .. i' R ! Ro I ~§ ~ ~ ~ .. ... 

"' " 
R21q RC:07 ~1a"dlev 220K 5 . 250 

2. 5 
. 1 2~ -3 ~00 v r.; ~..-nit Tvne CB imw 0. 0 40 

R220 II II 27K II II II II 0. 25 II 350 v II 

R221 II II II II II II II II II II II 

R222 II II 628~ II II II II II II II II 

R223 II II 4. 7K II II II II II II II II 

R224 II II lOOK II II II II II II " II 

R225 II " 220K " " II II II II II II 

R226 " II 27K II II II II II II 35 v II 

R227 II II II " " II II II II II II 

R228 II II ~~g~ " II II II II II II II 

R229 " II 2. 7K II II II " II II II II 

R230 II 11 lOOK " II II II II II II II 

R23l II II 220K II II II " II II II II 

R232 II II 47K II II II II 1. 00 II Housekeeping 11 

20M 
1.2 

R233 RC07 Type BB II II 125 mw II 0. 50 II Secondary II 

R234 II II II II II II II II II II II 

19 20 

FAILURE RATII SOURCES (FOR COLUMN II.) 

A ATM 605 B CALCULATED MTBF 1, 190, OOO 
c D 

BS-3ZlA 

Page __ z_o~ 

ATM-798, Appendix B 

DATE: 4 October 1968 

SCHEMATIC NO: 2165365, Rev. G 

li~" ~" 'lj" ~~/ f l!lv ~~lh~ ~~ 
v~ ~ ~ tlq ,j"> t: J 

~§~'./; llf 1 !1vi' ll ,.,q r..""l ,,§';: ...;~ 4./.q, o..l~ ._1~!1r ~!!> I ~$" l!lv"' ._-.:~; "'!~v"' I I ~ ,r.."' I '!:?§ I 4i 

I I 
. 0021 A Lunar tl 0 002 1 0. 002 

II II II 
I " " II II 

II II II II II II II 

II II II II II II II 

" II II " II II II 

II II II " II II II 

II II ~ II II II II II 

" II ~ II II II II II 

liS 
" I II ~ 

II II II II II 

I .. 
" I II 

0: II II II II II .. 
I 0 I 

II I II 
.. II I " " II II 

!!! 
I 

~ 
I 

" I II II I " II II II 

I I 
II I II 

II 
I 

II II II II 

I I 
II I II II I " II II II 

I I 
II I II II I II " 5 0.010 

I I 
II I II 

II I II II II II 

I I 
I I 

I I 

I 
21 

!IRS TOTAL FAILURB RATE O. 084 $/1000 HRS 

-- ~-·· 



!0 
(1) 

UJ .... 
UJ .... 
0 
"i 
UJ 

PARTS APPLICATION ANALYSIS Page_3 __ of __ l4_ 

RESISTORS 
ATM-798, Appendix B 

PROJECT: ALSEP DATE: 4 October 1968 

SCHEMATIC NO: 2165365, Rev. G .~------ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Switchable Power Supply 

1 12 13 £~5 ~6 b~~~r· /~;' .. ~~..~ , ... f!J .. q ,.l o"\ ~ ~9 I ,., I~ ~j'lh,t< ~9 
f: """ "" i>"' ~ "' ~~"" l::f ~j> $j;"' "-"" "" ~CJI~ff _,f I"'"' :fill .l; J~ If! !~~~1l 1f t!t J~lf;$~;~~~'"~~l:$.{t ,y." It~)~ ~itt t}~'! ,;1$ /l~~'/l 

It~~' .¥ " ~ ~o :S> I "'~ 'l ~<ll '~'¥ ~~~~ ~ 
q<:! Ci c} .. 'I' 4i I ~ Ci ~ 

Allen 2. 4 Z. 5 I 1 
Rl RC07 Type CB Bradley ~ 5 p. ZS mw 0. 01 0. SO 40 Submodule A203 • 002 A Lunar l. 0 . 002 l 0. 002 

R2 11 II 11 II 11 11 II II 11 " 11 ,, II I II 11 11 It 

R3 Wirewound, v· t ilJ>O II 00 0 03 " l 00 II II II II II I II 11 11 II HVBW 1c oreen ll"t • • • 1 

All n I. 2 Z. 5 1 

R4 RC07, Type CB Bridlev IM " . 25 mw " 0. 50 rr '' '' '' '' I " '' '' II 

2 4 I R6 II II liWi: II II II II 1. 00 II ,, II " 11 I 11 II IT II 

I 
_ _R7 II II II II IT 11 II II II !1 II II II f II 11 II IT 

zz ~ 

~R~8~~~------"---------t----'-'------i~~--,_--"~~-'-'-t---'-'t----"t---'-',_ __ "--~---"-----------------1--"--~-'_,' ~~---"-------7---'-'t----"t--"~~---"----
R9 11 11 tl IT 11 11 11 II II II 11 I 111§ 11 It II II II 

I liS 

r-----t----------------t----------t----t----+----+----t----+----r----t--------------------+----7:--i~~--------~----+----+---+--------
r-----t----------------r----------t----t----+----+----t----+----r----r--------------------+----7:--i~~--------~----+----+---+--------

I ~r-----------~---t----t---,_ ______ __ ~----t----------------r----------t----t----t----t----t----+----t----t--------------------t----71--i~ 
I g 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

I I 

19 20 21 

FAILURE RATB SOURCES (FOR COLUMN fl4) 

A ATM 605 B CALCULATED MTBF S, 560• OOO HRS TOTAL FAILURE RATE O. O 
18 

$/1000 HRS 

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

BS-321A 
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PARTS APPLICATION ANALYSIS 

CAPACITORS 

PROJECT::_A_L_SE_P ____ _ 

ASSEMBLY: CPLEE Experiment SUBASSEMBLY: Switchable Power Supply 

1 

~/ ~·10· ~ii#Y. 
II: ~ ~ • o· 

!: r.R:~ ~ ! l 'f.>~~ '# & l"' #.~~ ~t/ §ll (]'~ z:~l .. l l~~i l,.. ~ .. ~~.t .l_l~ ~~~ ll ,f{~c-<1'4~ ~~~c.~ 
q',f 1 ~ c.~ l? ~~ R ~q,lli~ ~ I i1 

~ "' I 4' AJ~/" " 
I 

C201 CSR13 Kemet 18 10 50 321 - 0. 64 1. 00 40 Switching Circuit 

C202 " " " " " 
I 

5. 4t " 0. 27 0. 50 " " " 
I 

C203 " " " " " " I " 0. 27 " " " " 
C204 " " " " " 4 

I 
I " o. 08 . 125 " +3500 v " 

C205 CKR06 Aerovox . 047 " 100 1 
I 
I " o. 07 " " " " 
I 

C206 " " . 01 " " 7 I " 0. 07 " " " " 
I 

C207 CSR13 Kemet 1 " 50 3.51 " o. 07 " " -3500 v " 
I 

C208 CKR06 Aerovox • 047 " 100 1 I " 0. 01 " " " " 
I 

C209 " " . 01 " " 7 I " 0. 07 " " " " 
C210 CSR13 Kemet • 1 

I 
" 75 7. :j " 0. 10 0.25 " 350 v " 

I " " C211 CKR06 Aerovox . 047 " 100 2 0. 02 " " " I 

C212 " " .0022 " 200 6 
I 
I " o. 03 " " " " 
I 

C213 CSR13 Kemet . 1 " 75 3.71 " 0. 05 " " 35 v " 
I 

C214 CKR06 Aero vox . 047 " 100 1 I" 0. 01 " " " " 
C215 CKR05 " . 001 " " 8 

I 
I " 0. 08 1. 00 " " " 
I 

!J.5o C216 CSR13 Kemet 2. 7 " 15 5 I " 0. 33 " Housekeeping " 

C217 " " 1 " 50 5 I 11 0. 07 .125 " +3500 v " . I 

I 
C218 " " 1 " " " I " " " " -3500 v " 
C219 Ceramic, TCDN 

Aerovox 220 56 pf " 500 10 I " 0. 02 " " Secondary " 
20 21 

FAILURE RATE SOURCES (FOR COLUMN 114) CALCULATED IITBF -
A ATM 605 B 

c D 

Page_4_of 14 

ATM-798, Appendix B 

DATE: 4 October 1968 

SCHEMATIC NO: 2165365, Rev. G 

J"~ ~· j;' ~" 'l. I I~ ~ l r.. 

11 llt-tl 1/ ~i'yt-:. .. 1 ~q .. ,~... ~ t:~ ~~ 
.4b...:! ,.,"r ~ .. .,... f~ 

I 4, U 4;~ 
I I 
I I 

. 0041 A Lunar ol. 0 . 004 1 o. 004 
I I 

• 0011" " I" . 001 " 0. 001 
I I 

" I II " I" " " " 
I I 

.OOO:i" " I" . 0005 " 0. 0005 
I 1, 

00041 " " I • 0004 " 0. 0004 
I I 

" I" " I" " " " 
I I 

0051" " I" . 005 " n nos 
I fi: I 

0004" !! " I" . 0004 " o. 0004 

:" t 
I 

" " I" " " " .., 
I Iii I 

0051" ~ " I" . 005 " o. 005 
I· " 

000'\ " : " 
1, 
I . 0004 " o. 0004 

" 
1,, ~ 

" 
1, 

" " " I ~ I 
I .. 

0051" g " :11 . 005 " o. 005 
I I 

0004" " I" . 0004 " 0.0004 
I I 

" " " " " I" " I 

I I 
0011 " " I" . 001 " 0. 001 

005:" " 
1, . 005 " 0. 005 I 

" : rt " :It " " " 
.oooi" " Ill . 0004 " 0. 0004 

22 

-HRS TOTAL FAILURE RATE J. '1000 HRS 

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

BS-321A 
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PARTS APPLICATION ANALYSIS Page_s_of 14 

CAPACITORS 
ATM-798, Appendix B 

ALSEP PROJECT: _ __;..--:::-:;:;.----
ASSEMBLY: CPLEE Experiment SUBASSEMBLY: Switchable Power Supply 

DATE: 40ctober 1968 

SCHEMATIC NO: 2165365, Rev. G 

. 4~· tZtj;f'),l~Yt~ ./-~~~.~~~~~~ }~t;lr~{ .. If./ J~~-'"/it,J:~f 1) 6,5/:i t} ~,(""~ ~ u ~ "Rfl./j:.$.i ~ 1 ~ ~(! 1 ~$' ~ /4' ~} 
" ~ j..§' {;.""v/"' o _, 'r I 4, c,'r ..... ~ 

v /~"" I 
t ~erarn1c, 1 1 

C220 TCDN 220 Aerovox 56 pf 10 500 901- 0.18 0. 25 40 Secondary Circuit .OC04 A Lunar 1. 0 O.OC04 1 0. 0004 

C221 tt 11 11 tt II !! : rt tf rt 11 rt rr rt rr rr rt 11 11 

C222 rr !I tf 1f tJ lf: tl 11 1! 1! 11 !! rt 11 11 rr 11 rt tt 

C223 11 rr !t rr rr 1~rr 0.02 rr rr 11 rt 11 rr rr rr rr rr H I 
C224 " " " " " 9~" 0. 18 " " " '' " " " " " " " I 

C225 H rr rr rr rr l!:rr rr rr rr rr rr rr rr 11 rr rr rr rr 

C226 II II !! 11 II II :11 1f II 11 II II 11 11 II tl II II 1! 

I 

I ~1------~--~1------t------t------------
Cl Ceramic, HVD-6 Aerovox 56 pf 10 6KV 420:3Kl 0. 07 0. 50 40 Submodule A201 .00041 A§ Lunar 1. 0 0.0004 l 0. 0004 

I I -cz II If II !! It II 
1

rr It It 'f II 11 '1 I II ~ f' !I I' II I 

I I ~ 

I I ~1-------~---i------~-----i-------------
1 I 

0 

Cl Ceramic, HVD-6 Aerovox 50 pf 10 6KV 420 13KVO. 07 0. 50· 40 Submodule A202 .00041 A~ Lunar 1. 0 0.0004 1 0. 004 
I I 0: 

C2 1f 11 11 II II II I It 11 II II 11 11 1! J rr fZ II II 'I II !! 

I I 
I I 

Cl Ceramic HVD-4 Aerovox 25 pf 10 6KV 540:3K\i 0. 09 0. 50 40 Submodule A203 .0004: A Lunar 1!. 0 0.0004 l 0. 0004 

cz ,, ,, ,, ,, ,, 102Q,, 3 . 17 rr 11 ,, ,, ,, : ,, ,, : 11 ,, ,, 11 

C3 11 11 11 11 11 540:'' 0.09 1.00 11 11 11 11 :11 11 : 11 :1 11 11 

I I I 
I I I 
I I I 

~ n n 

. FAILURE RATE SOURCES (FOR COLUMN 114) CALCULATED IITBF 2 400 QQ(lms TOTAL FAILURE RATE 0 0417 V!OOO HRS 

I 
A ATM 605 B 
c o _______ _ 

--- -- -----------------------
BS-3ZlA 
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PARTS APPLICATION ANALYSIS Page 6 of 14 ----
(SEMICONDUCTORS) 

ATM-798, Appendix B 

PROJECT: ALSEP DATE: 4 October 1968 

SCHEMATIC NO: 2165365, Rev. G ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Switchable Power Supply 

: .IIAX. TEMP "C AVG PWR DISSIPATION (mw) POWER RATIC MAXIMUM VOLTAGES DIODE PIV 5I FOR RELIABILITY USE CNLY 

TYPE N A RATED AT p ~ VcBO Vcs VcEO VeE CIRCUIT PART itATJ S F M F F T C 
CKT DESIGNATION, U A A J C C zs•c ..J:J "" A t.;;;NCTION SPECIAL: (%il 0 A U I A 0 0 

F M C R U T A A A A A < ..J o R R A R A r-u• or ENVIRON-= 10001 U I L N I T U TOTAL 
SYII SEMICONDUCTOR, A B T A N U 8 A C M c C C ):: Q ~,:. A i A C A C APPLI- MENT § RRS)f R L. T A L A N FAILURE 
HO POLARITY C I U T C A K II c T B T A T ~ ~ .._. T U T T T T CATION i5 f C 1 L L T RATE 

• T E E T L B A U I U 8 U Q! ~ Q K E U E U (Deftne) = K R P b.t.TI 
U N ~ D I HOT I S A E A E A ~ D ~ D A D A i I A L rii;i' PER ('lo/1000 HRS) 

: T ~SPOT: 1r L~L L~mb.o ~ L L 5 ~~~itoooYPi 
1 1 3 R " TA 6 TJ • Tc " T I I TA 10 Tc 11 l~ .. e) ts 14 V l6 V 11 V n V 11 V tt V 

10 
21 in 1u 24 R :RS) 21 n 

= I 
Ray 9.vitilin ~ i 

Q201 2N760A, NPN heor 40 200 - 500 1. 8" - - 5 0. 01 - 60 5 60 2 - - Circuit Lunar~.OO]f A 1.0 .O:Jl I . 001 

~ I = ' Q202 !! II 11 II It 11 IJ 11 II 11 !! II II II !! 2 " II 1! 11 ill I II II IT II II I 

-3500V ~ I I 

Q203 11 11 rr rr rr 11 11 tr rr rr rr rr rr 1r rr 2 rr rr Circui rr frr : rr rr rr " rr I 

- I I 
Moto ~ I 

Q204 2N3799, PNP rola rr rr rr 360 1. 2v. 11 rr 3. 6 rr rr rr rr rr 2 rr 11 rr rr ~.00~ tt rr .00~ 11 , 006 I 

Fair- ~ 1 I 
Q205 2N2484, NPN child " " " 360 1. 2" " " 2. 9 0. 0 " " " " 2 " " " " ~.001l " " .001 " . 001 , 

i I 

5 I , 
i I ' 

Q206 2N30574, NPN rr 11 11 rr 400 5. Ov; rr rr 4 0. 01 rr 140 7 80 23 rr rr 11 rr ~ rr I 11 rr 11 11 rr 

5 I 
Ray +3 500\ 5 I 

Q207 2N760A, NPN tbeon " " " 500 I. 8" " " 5 " '' 60 5 60 2 " " Circuit " ! " : " " " " " 
! I 

Mcto 5 I 
Q208 2N3799A, PNP rola " " " 360 I. 2" " " 3. 6 " " " " " 2 " " " " i.006l " " .006 " . 006 

= I Fair- 5 1 
Q20' 2N2484,NPN child" " "360!.2v" " 29 0.0!" " " " 2 " " " " ~.0011" ".001" .001 

" FAI~URF RATE SOURCB ~See Column 13) 
20 ·I " 

A ATM b05 
C NOTE: It is assumed the tranaient and peak power does not exceed the sale limit. TOTAL FAILURE RATE $/1000 HRS. 

B D 

BS-32IA 
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PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

PROJECT: ALSEP 

ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Switchable Power Supply 

M 
A 
N 
u 
F 
A 
c 
T 
u 
R 

'WAX. TEMP °C A VG PWR DISSIPATION (mw) J POWER RA TIOI MAXIMUM VOL TAG£8 

CKT 

SYM 

NO. 

TYPE 
DESIGNATION, 

SEMICONDUCTOR, 

POLARITY 

J 
A R U 
C A N 
T T C 
U E T 
A D 1 
L 0 

• 
' R 

N 
4 

TA 
6
TJ 

Fair-
Q21ol 2N3057 A, NPN lcbi1dl4o l2oo 

Ray-
102111 2N760A. NPN itb._~on1 " 

Q212l 2N3799, PNP 

Q213l 2N2484, NPN 

Moto
rola I 11 

Fair
child I " 

A I RATEDAT 

~ ~I zs·c A A A A 

u "lA cMcc c 
A 1: II C TBTA T 
L B A uius u 
BOT 
SPOT 

I gAEAEA 

l' 
.:In 
<N 

i!" ""' ., .. 
:i 

u 1 Vcao .. .. ~ 
<< 
i!'" 
~a .. 

:i 

R 
A 
T 

• D 

Vee 

A 
c 
T 
u 
A 
L 

• Tc 

E E LNL L~mb.or 
N TT cue) 

" T 1 1 TA 10 C 11 11 lu 114 
v v 

00 15. Ow - 4 0.01 140 I 7 

500 11. 8v;' " 5 60 I 5 

360 11. 2v;' " 3. 6 I II 

360 11. 2w1 " 57.6 lo. 16 

vcro 
R 
A 
T 
E 
D 

v 

80 

60 

VeE 

A 
c 
T 
u 
A 
L 

v 

23 

2 

2 

2 

DIODE PIV 

R I A A C 
T T 
• u 
D A 

L 

v v 

Page 7 of 14 ---
ATM-798, Appendix B 

DATE: 4 October 1968 

SCHEMATIC NO: 2165365, Rev. G 

a FOR RE'lJABILlTY USE C'NLY 

CIRCUIT l PART ~Tj ~F M~F~c 'UNCTION SPECIAL : (IJ,/, 0 A U 1 A 0 0 
or ENVIRON..: lOOO I U 1 L N I T U TOTAL 

APPLJ- MENT § HRS)I R L. T A L A Nl FAILURE 
CATION (Deftne) 5 J ; R ~ L T L T RATE 

~ I A L (\!,/ PIR (\\/1000 HRS) 
: I (See T I 1000 PI 
5 1 .. 1 E : HRS) 

5n 123 H U M 111 

3500V 
jCircui 

~~~~ui 

- I 5 I 
;: I 

Lunar~ DOll AIL 0 1.0011 1 
l! I 

~ I 
ij,, I !I Itt 111 

i I 
~.00~ " 
5 I 
~ I 
~-0~" 
i! I 
5 I 

!I I.OJ6' 11 

II I.CXJ: 

. 001 

. 006 

.002 

~N3057A, NPN " ~.0011 " 

5 I 

II IOOI' !1 . 00! 

Q2!5l 2N760A, NPN 

Q216l 2N3799, PNP 

Q217l 2N2484, NPN 

Q218l 2N3057A, NPN 

Ray
[theon1 tt 

Mcto 
rola 

Fair 
child 

soo I!. 8"' " 

360 11. 2" 

360I1.2wl" 

400 15. Owl " 

5 I rr 60 60 2 

3. 6 I 11 2 

'51. 6 lo. 16 2 

4 IO. 01 140 7 80 23 

A 

8 

FAILURE RATE SOURCE (See Column 23) 
ATM 605 c ______ _ 

D 
I ~TE' ll w aaoumed ~ tnnolent ~ peak power .:. not exceed the odel=l~l H 

BS-321A 

35V 
iCircui !tl : 1! _.._ 

: I 
~ I 
!.oo6: " 
5 I 
5 I 
ioo&" 
: I 
~ I 
Janl " 

.OOt..l II . 006 

002' " 002 

oon 11 . 001 

TOTAL FAILURE RATE 0 · 040 '-'1000 HRS. 
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PROJECT:._.!;!A;;t;;L:;:;SE:;.P~---
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 mODE PlY ~ FOR RELIABILITY USE CNLY 
A 

TYPE N A RATED AT p ~ Vcao Vee VcgO Vcg CIRCUIT PART iflATJ S F M F F T C 
CKT DESIGNATION, U A A J C C 25 .C •. ::pn ,.. R A jFU-NCTION SPECIAL: (%i1 0 A U I A 0 0 

F M R U T A A A A A <IN ..:I o R A R A or ENVIRON_: 1000 I U I L N I T U TOTAL 
SYM SEMICONDUCTOR, A B C A N U S A C M c C c f.!c ;i < A C A C A C APPLI- MENT ~HRS)I R L.T ALAN FAILURE 
NO POLARITY C I ~ T C A E M C T B T A T ~ ~ ~ foo T ~ T T T T CATION 5 j C I L L T RATE 

• T E E T L B U I U S U < 0 Q 1!: £ U £ U (Deftne} = £ R P n.o.T 
U N A D I I A A E A £ A D: <w D A D A D A 5 I A L ~/ PER ($/1000HRS) 
R T L 0 :~rT E ~ L N L L !Amb.or ~ L L L 5 ~~~~ ~ ~ 1000 YPB 

1 B TA TJ N T ~ T T Tc case) V V V V V y ;: lbe""" R HRS) 
t 3 R 4 & ' C " I t A 10 11 U u 14 u t• 11 11 tt ., 21 :n u u 2~ 21 n 

~ouse- ~ : 
CR Reference IMicm eeping 5 I 

201 MC7103 S/C 40 200 - 250 - - - 2. 5 0. 01 - - - - - 1KV 10V ircuitLunarj§.0011 A 1..( .001 1 0. 001 

= r 
CR ~ I 
202 II IJ II II II II II It II !! II II 11 ,, II II II 11 II 11 §II I IT !I !! It 1! 

CR ~ I 
203 II 11 II II !I II II II II II II II II II II II II II II T1 § 11 ~ II II II II II 

5 I 
CR ~ I 
204 It tt II 11 11 tr 11 II 11 rr tr 11 11 rr 11 rr 11 11 11 11 ~~~ f rr 11 11 rt rr 

pwitch l!! 1 
CR 'ng ~ I 
205 II IT II II II 11 II II 11 I! II If II IT II II II 11 ~ircui II =II I II II II II II 

I 
CR I 
206 II II II II 11 II II II II 80 Q. 3 II II 11 II 11 11 It II II II I II II 11 II 11 

I 
CR I 
207 II 11 II II 11 II 11 II 11 II II 11 11 II II II II II 11 11 II : II II It II II 

Secon- : 1 
CR ~ary I 
208 II 11 II II 11 11 II II II 2. 5 0. 01 I! II 11 11 II II IT !Circui II =II : 11 It 'I II II 

- I 
CR § : 
209 rr tr 11 rr rr rr rr I! 11 rr 11 rr rr rr rr rr 11 rr rr rr ! rr I rr 11 rr 11 rr 

28 
F AlLURE RA TF. SOURCE (See Colllmn 2S) 21 ·I " ATM 605 

A C NOTE: It is assumed the transient and peak power does not exceed the safe limit. TOTAL FAILURE RATE '/1000 HRS. 
B D 

BS- 321A 
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PROJECT: ALSEP 
ASSEMBLY: CPLEE Experiment 

M 'MAx. TEMP oc 
A 

TYPE N A 
CKT DESIGNATION, u A J c c 

A R U T A F .. 
SYM SEMICONDUCTOR, A B C A N U s 

T T c I C A B 
NO. POLARITY U E T E T L 

~ D u N I 
HOT R T 0 SPOT B TA N 

' . 
' R . 'TJ , Tc 

CR Reference Mi1h 
210 MC7103 SIC 40 200 -

CR 
211 " " " " " 

CR 
212 " " " " " 

CR 
213 " " " " " 

CR 
214 " " " " " 

CR 
215 II II " " " 

.. 
FAILURE RATE SOURCE (See Column 23} 

A ATM 605 c 

B D 

BS-321A 

A .. 
B 
I 
E 
N 

' T 

250 

" 

" 

" 

" 

" 

PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

SUB ASSEMBLY: Switchable Power Supply 

AVG PWR DlSSIPATION (mw) POWER RATIC MAXIMUM VOLTAGES mODE PIV 

RATED AT VcBO Vco VcEO Vcs , " ol~ 
.. z5•c <N " R A R A R A A A A A oJO 

c .. c c i'!c .. .., A c A c A c c 
"'" i'!'" T T T T T T T B T c A T .... 

~~ • u B u B u u I u u i:i A s D A D A D A s A E A • A .. L L L 
B L N L L IAmb.o i:i T 

lO Tc 11 
caae) v v v v v v . 'TA " " " " " n " " 

- - - 2. 5 b.Ol - - - - - 1KV IOV 

" " " " " " " " " " " " 

" " " " " " " " " " " " 

" " " " " " " " " " " " 

" " " " " " " .. " " " " 

" " " " " " " " " " " " 

I N:TE' It is assumed the transient and peak powe• does not exceed the safe 11mit1 " 

Page 9 of 14 
---

ATM-798, Appendix B 

DATE: 4 October 1968 

SCHEMATIC NO: 2165365, R<>v. G 

a FOR RELIABILITY USE C'NLY 

PART itA~1 S 
F M F F 

~\RCUJT T C 
NCTION SPECIAL = (%/ 0 AU I A 0 0 ! 

ENVIRON-;: 1000 1 U I L N I T U TOTAL or 
APPLI- liE NT 5 RRS) f ~ L.T A L A N FAILURE 

I L CATION L T RATE 
(Define) ~ : E 

R p 

"t,~· A L ($/IOOO HRS) 
:; I (See T I p:~ 

s lbeio. E E 1000 
R HRS) .. 21 5n 23 " " " '" ~econ- I 

S I 
dary 5 I 

ircui Lunar~.001l A ].( .001 1 0. 001 
I 

5 I 
" " $tr I" " " " " 

! 
" " itT i 11 " " " " 

= 5 
5 

" " i:'' " " " " " 

I 
" " ill " " " " " e 

I 
" " ~11 " " " " " 

~ j = 
~ I ~ i = 
5 

I 
I 5 I a 

TOTAL FAILURE RATE 0. 015 $/1000 HRS. 
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PROJECT: ALSEP 

ASSEMBLY: CPLEE Experiment 

M MAX. TEMP "C 
A 

TYPE N A 
CET DESIGNATION, u A J c c 

F M A R U T A 
SYM SEMICONDUCTOR, A B C A N U s 

c [ T T C A E 
NO. POLARITY U E T L T E 

~ D u N [ 
HOT R T 0 

B N SPOT 

' . 
' R 

'TA 'TJ • Tc 

Reference Micrc 
CR1 MC710! S/C 40 200 -

CR2 " " " " " 

CR3 " " " " " 

Reference Micro 
CR! MC7!01 S/C 40 200 -

CR2 " " " " " 

CR3 " " " " " 

.. 
FAILURE RATE' SOURCE Qlee Column 23) 

A ATM 605 c 
B D 

BS-321A 

A 
M 
B 
[ 

E 
N 

' T 

~50 

" 

" 

250 

" 

" 

PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

SUB ASSEMBLY: Switchab1e Power Supply 

AVG PWR DISSIPATION (mw) POWER RATI( MAXIMUM VOLTAGES DIODE PIV 

RATED AT p " VcBO Vee VCEO VeE 
25°C ... ~ ... 

A A A A 
.;N .... R A R A R A 

C M C c c i:o -<.; A c A c A c 
T B T A T ""' i:"' T T T T T T c ., ... 

~~ 
E u E u E u u [ u s u i:i A D A D A D A s A E A E A ... L L N L L Amb.or i:i 

L L 
E 

T 
'TA 11) Tc u 

case) v v v v v v 
I " " " " " n ~ " 

3.5 
- - - 7. 5 . 03 - - - - - 6KV KV 

" " " 2. 5 0 01 " " " " " " " 

" " " " " " " " " 
,, 

" " 

3. 5 

- - - 7. 5 . 03 - - - - - 6KV KV 

" " " 2. 5 . 01 " " " " " " " 

" " " " " " " " " " " " 

IN:TE' It 1B assumed the transient and peak power does not exceed the sate limit. I" 

14 Page I o of. __ .:..:._ 

ATM-798, Appendix R 

DATE: 4 October 1968 

SCHEMATIC NO: 2!65365, Rev. G 

El FOR RELIABILITY USE CNLY 

CffiCUIT PART 3tA~, S 
F M F F T C 

UNCTION SPECIAL : ($/ 0 A U l A 0 0 
or ENVIRON-; lOOO I U l L N l T U TOTAL 

APPLI- MENT § HRS) f ~ L.T A L. A N FAILURE 
CATION 

[ L L T RATE 
(lleflnel S I • R p 

~~· !: I A L p::. ('1,/1000 HRS) 
;: I (See T l 

1000 E I.e ... E E 
R HRS) .. " : .. .. " " " " 

A20l I 
S I 

Sub- :; I I 

Modul~ Lunar~.00!1 A l.C .00! 1 0.00! I 
I 

= I § 
" " 5'' I" " " " " 

~ I 
" '' 511 f !! " " " " = i 

~ 
~ 

A202 ~ I 

Sub- = 
Module LunarS.001 A I. ( .001 I 0. 001 

" " " " " " " " ;;; 

" " If i !I " " " " 

i 

I 

I 
TOTAL FAILURE RATE 0.006 !1,/1000 HRS. 



PARTS APPLICATION ANALYSIS 

(INDUCTORS &t TRANSFORMERS) 

PROJECT: ALSEP 

ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Switchab1e Power Supply 

Page 11 of 14 

ATM-798, Appendix B 

DATE: 4 October 1968 

SCHEMATIC NO: 2165365 Rev. G 

1[P~~ ............ ~ .............. ~r.---------~----------------------~~--~--~~~~~--------------~~~~~~~-----------,~~~~;;.::=~.:;::; 
~ <:-
() ~Q/!1: a:~ 
0 t:.f~ ~"f~ ~~ 
'i u;..,~ .. ,.,~9{; 
en ':)~ #o'-~.::s 

~;:l T~ 
~ CJ~ R 

~r---~~--------G-0---f-------;~--~---i~--~---f~~~-f-,L-~~~+-~~~-~~'-~-,L_+---+-~?--+~~~~~~~~~~ 
'i 
~ T201 Power, 2165929 B 0. 0!7 

~ 202 II 2165 25 II !! 11 II II IT II I B II 

0 ~~-t----~~~~t-------t---4---~---4--~~~~~-+--~4--+~~+--¥~~+-~-+--~~+--+--~---+~~----~ 
'i 

Sr-~~-------+----~--+-~---b--~-+-+~~-b~~~-k 
(1) 
'i T1 Power 2166537 BxRL C 44 47 C 30.0 •o"•v-• 
(II I I I I 

I 

1 c Icc ~~~-t_~~-!ol±_ -, _bo .01 71 B 0.017 

T2 30. 0 I " Ill II Ill I" 
,, 

" . onl B 0. 017 

38 c 0. 06 I " rrl!! lrr I" . 0171 B 0. 017 
! L201 I Power, 21659261 BxRL 

I 
I 

T 
I 
I 
I 
T 

I 
T 

J. 
I 
I 
I 
t 
I 
t 
I 

T 
I 
1 
I 
t 
I 
t 
I 

I I I m I 
28 129 .. 31 

TYPE OF CASE 

A. HER. SEAL 
B. VAC. IMP. 
C. ENCAP. 

F AlLURE' RATE SOURCES (FOR COLUMN t21) 

A. ATM 605 8 • MIL-HDBK-217 A 
CALCULATED MTBF l' 180, 000HRS TOTAL FAILURE RATE ~ \/1000 HRS 

D. OPEN 
c. "·----------

-----·--- --------~ 

Bx.A 321A 
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PARTS APPLICATION ANALYSIS 

(RELAYS) 

PROJECT: ALSEP 

ASSEMBLY· CPLEE Experin>ent SUB ASSEMBLY: Switchable Power Supply . ,, 

CONTACT LOAD NUMBER RELAY 
OF 

TYPB DESIGNATION 
RATED ACTUAL !'OLE$ !'OWER VOLTAGE 

CIRCUIT (CEC, MIL OR MFR) c VOLTAGE CURRENT TYPE T A ~X A lolA X ION. REFER- v 
!ITEAm 

OF 0 c c p 0 ENCE MANUFACTURER 0 u 
FrEADY T L R PEAK SURGE L T A T u p DESIG- AND STATE STATE A T R 0 I T u L • NATION CONSTRUCTION 

A • A L v I A L R. 
G V ~A D I D L v v A A I 

I 2 3 4 B • fr Ia e 10 II 12 13 14 tl' ,. 

0. l Resis 
Kl Reed Relav IDRVT-1) Hamlin 5KV 10m< - 3KV rna - tanc< l 1 - - - . 

K2 " " " " " " " " " " " " " " " 

DEVICE 
AVERAGE FAILURE RATE SOURCES (FOR COLUMN NO. Zl) 
AMBIENT 

TEMPERATURE ATM 605 ·c A B MIL-HDBK-217 A CALCULATED IITBF 862 000 HOURS 

40 c ASD-R-05-6A-l (G. tJ:.) Vendor Data 
24 •• 28 

BS-321 A 

Page 12 of 14 

ATM-798, Appendix B 

DATE: 4 October 1968 

SCHEMATIC NO: 2165365. Rev. 9. 

COIL BF s 0 F. 
A A 0 F R. 
S I U 

R.ATI< I L R F .. 
OF c u c R. 0 TOTAL OPERA· RBQ'D R E D FAILURE '110NS LIFE IIISCB'LLA- E I R.ATE PZB OPERA NEOUS ~'IE ~·· 

F 
HOUR TIONB REMARKS 

($/ ~~ 
I (1\/1000 HOURS) 

SE~ 
~ " R 

1T 18 19 1 22 23 

275/ 2,409 Xo ~ 
hr. 000 2,116,000 058 D 1.0 0. 058 

cycles. 

" " " " " " 0. 058 

TOTAL FAILURE RATE 0 1 I 6 ~/1000 HRS 

27 
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PARTS APPLICATION ANALYSIS 

(CONNECTORS) 

PROJECT: ALSEP 

ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Switchable Power Supply 

.. PINS 
A 
N 

NUMBER CURRENT VOLTAGE CIRCUIT, TYPE DESIGNATION u INSERT AMBI· (CEC, MIL OR MFR) F 
ACTUAL BETWEEN PINS TH:g,~~CT ENT REF. A MATL 

AND c TEMP DESIG- T TOTAL ACTIVE RATED STEAD NATION CONSTRUCTION u ·c MAX. MIN. RATED C'MJA == STATB 80RGK R 
E 

I 2 3 R 
• 6 7 8 10 11 12 13 14 15 

- Terminals 2031A-4 USECO 1 I - - - - - - - - 40 Bras 

- Terminals 2031 B-4 " 1 I - - - - - - - - " " 

Cambion - Terminals 3231-2 1 1 - - - - - - - - " " 

23 24 25 
FAILURE RATE SOURCES (FOR COLUMN 20) 3, 200.000 REQUIRED ATM 605 8 MIL-HDBK-2174 CALCULATED MTBF ___ ROUBS LIFE A 

HOURS c 0 

""""' 
(BS- 321A 

Page_1_3_o£ __ 1_4 __ 

ATM-798, Appendix B 

DATE: 4 October 1968 

SCHEMATIC NO: 2165365, Rev G 

IT 
8 

F.R. 
NO. 0 

u .. OF R TOTAL 
0 

GUIDE 
MISCBLLA- c 

D 
FAILURE 

INSER· NEOUS E 
1 

RATE 
TlON8 

~ .. F REMARKS OF (1/1000 Hours) 

"URlNG 
1 

" ,too F.R. 
R t.IFE Boon lese• •• 

10 17 18 18 20 I 22 

Used on i A20I, 
Sp:t'in! 1 A202 ~.001 B 4 0.004 

3 used i 
m ! 

" I A203 :.001 B 17 0. 017 
10 used iii 
in ii 

" 1 Assemb1yi .001 B 10 0. 010 

! 
! 

~ 
~ 

~ i 
; 
~ 

! i 
• i 
i 

28 

TOTAL FA1WRE RATE 0. 0 3 IJ,;1000 ROUBS 



~ ..... 
"' n 

'"d 
Ill 
>i .... 
"' 

PARTS APPLICATION ANALYSIS 

(MISC. PARTS) 

PROJECT: ALSEP 

ASSEMBLY~ CPLEE Experiment SUB ASSEMBLY: Switchable Power Supply 

" A 
N TEII:~~RI ELECTRICAL 

CIRCUIT u STRI<SS MAJOR TYPE DESIGN A TJON PERCKNT CHA.RACTKRJBTICS (CEC, MIL OR MFR) F 
A SYMBOL 
c DUTY .... 

""" NUMBER T CYCLI: APPUCA T1011 CONSTRUCTION u 
R liL\X ION RATED UB£ 
E 

1 2 3 R • 5 • T I g 

High voltage cable 

- Assembly, 2171389 BxRL - - - - 25o/o High Voltage Line 

-

15 FAILURI< RATE SOURCES (FOR COLUMN 11) J' "· ATM 605 a. MIL-HDBK-217 A CALCULATED IITBFb..l.QQ.._~ 
c. ASD-R-05-64-1 (GE)D. MUstdmCbartXXIV 

DftD , .... .,,. 

BS-3ZlA 

BABIC I S 
AILURBI 0 
RATS I U 

I R 
(1/10001 c 

HOURS)( B 
at I(BEE 

--~.115) 
10 lu 

I 
I 
I 

.04751 c 
I 
I 

: 
I 
I 
I 

I 
I 
I 

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

I 
I 
I 
I 
I 
I 

lT 

Page __ 14_0f_l.1 

ATM-798, Appendix B 

DATE: 4 October 1968 

SCHEMATIC NO: 2165365, Rev G 

FOR RELL\BIIJTY USE ONLY 

I FAIL-
PART I URE TOTAL 

SPECIAL I FAILURE 
BNVIIIONIOINT I RATE RATE 

(DJ!PINB) 1MULT1 
: PLIER 

(%/1000 KOORS) 

u 'u 1f 

I 
I 
I 

Lunar :10 0. 047 5 

I 
I 
I 
I 

! 

I 
I 

0. 047 5 
TOTAL FAIIAIRB RA TB __ f,/1000 HOURS 

-----
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PARTS APPLICATION ANALYSIS 

CAPACITORS 

PR OJE CT:_-=---=:A~L=::;S:=E!.!:.P ___ _ 

ASSEMBLY: CPLEE Experiment SUBASSEMBLY: Low VoltHe Power S~ply 

1 

~/ ~'A. . ~~~f#Y" !to ~ ~ if 0' ~ t.: J.,. ~ # R '12'4i ',! ~ ~" _.~ ~ .ct- t.:f J 8# 75~~ ,l /~/i Rl .. "~$~~~l:~$t ~~i'--~1: 
;:; ~ 

It~~ /;;R~~ ""''.f 
~ l ~~ /4> //~/.,o o ~ £' "'"'" ~ 

I 
C301 CSR13 Kemet 1.0 20 50 i?q - lo ~7 lo ~o 400 Re~ru1ator Circuit 

_C_302 II II II II II II II II II II II II 

C303 II II lJLO II II II " II II II II II 

, C304 II II II II II II II II II II II II 

C305 CKR06 APrtwmc (L_Ql II lDO II II II II II o~cillator II 

C306 CSR13 Kemet 180 0 II h 3 II 1o ~o II II f3V II 

C307 II II II II II II II II II II II II 

c: 30f! II II ,q 0 II 10 h II 0 60 II II -16V II 

I. 10q II II I 0 II ~0 <?I II 0.64 II II II II 

I 
C310 II II 3 9 II II II I II II II II ±_3ZV II 

I 
C3ll II II 18 0 II II 27 I 11 In ~4 II II +27V II 

I 
1.1 ];> I.KR 01'. Aerovox 0. 1 II II 3 I II 0.06 II II +3V II 

I 
C313 II II II II II II I II II II II II II 

I 

C314 II II II II II 6 I II 0 12 II II f6V II 

C315 II II II II II 

I 
32 I II 0.64 II II -16V II 

I 
C316 II II II II II 

II I" II II II f32V II 

I 

_C317 II II II II II 27 I II b. 54 II II f27V II 

I 
..c.nE. CSR13 Kemet 6.8 II 6 3 I" b 50 

II II -3V II 

I 

20 21 

Page_1_of_s"---

ATM-798, Appendix C 

DATE: Z7 September 1968 

SCHEMATIC NO: 2165385, Rey. E 

)"~' ~" ~ .. 1;" 'll f" I~ f" 
·" ;/fii,... l,;q " /;' .. !..~ /;' 
'fl Ill ,;i 1/1/'fj'f~' ~.t It::" ~ (;.ct- 'J:..# 

\:::!'"'""~ ~ q"t'44i .... ~ 
IIi I 4, CJ .. ~~ 

I I 
Q.005 1A L.un~r 1 1 _Q_ 0.005 l 0.005 

I I 
II Ill II I II " II II 

I I 
II I" II I II II II II 

I I 
II I" II I 

II II II II 

I I 
D.QO l' II II 

I " 0.001 II 0 001 
I I 

0,_0031 II 
II II 0.003 II 

0 001 
I I 

II I" II I II II II II 

I t: I 

0.0061 II !! II I II 0.006 II 0.006 

,ooq:" t I 
II ' II 0.009 II O.OOL_ .. _: 

I lil II I 
11 111 ~ I II II II II 

I .. I ! .. 
.001 1 II t; " I II 0 001 II Q.OOL __ 

I ., I 
IQQ04c1 II g! II 

I II 0004 II 0 004 
I .. I 

II I" g II I II II II II 

I I 
II I" II I II II II II 

I I 
~0011" II 

I II 0.001 II 0.001 
I I 

II •" II I II II II II 

I I 
II I" II I II II II II 

I I 

0.0031" II I II 0.003 II 0.003 
I I 

22 

FAILURE RATE SOURCES (FOR COLUMN 1141 CALCULATED MTBF 1. 690. 000 HRS TOTAL FAILURE RATE 0 · 0592 J. '1000 HRS 

I 
A ATM-605 8 

c D 

BS- 3ZlA 
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PARTS APPLICATION ANALYSIS Page-'._ of__JL_ 

RESISTORS ATM-798, Appendix C 

PROJECT: ALSEP 

ASSEMBLY; CPLEE Experiment SUB ASSEMBLY: Low Voltage Power Supply 
DATE: 27 September 1968 

SCHEMATIC NO: 2165385. _Rev. E 

2 1 

.. ~ "'~ ~ 0~ 0 so 0' 
~~!'.- ~ (j~ ~ 
~~~~.& !!i#~c; 
~i-ve~'f e;~ ; 

~~ ~ ~ 
(j 

I 
Circuit 

R'2,02 11 tt II II 11 11 It II II 11 

R303 300 " IO_.__Oll 0. 031 " 

R304 

+3V 
I R3051 " I " 127K I " I :: 1:: ~:1 :: :t ~ I :: I Oscillator 

R307 47 

rt I rr 

I 
I" 

II • II 

1. o 1o.oo21 1 1 o. oo2_ 

" 

R308 " " " " " 0 02 0 10 " " -- " __ ---- " " I" ~~~ " I " I " I " I " I 
R309 " " 300 " " 0.03 0 12 1 0 " Oscillator " " :" I§ " 

I Iii 
__R310 " " lOK " " 0 02 0 0~ 0 <; " .TAV " " I" ~ " I " " " " 

I M I 

1
~311 ,, II l2K II II 0.03 0 1 11 II 11 II 11 I II : 11 I II ,, '' IT 

I 0 I 

I ~ I 
• 0: 

g 

I 

19 20 21 

FAILURE RATII SOURCES (FOR COLUMN t14) 

A ATM-605 B-------- CALCULATED MTI>. 5,_QQ()_, 0_0Q __ HRS TOTAL FAILURE RATE·-0, O~Q_- %/1000 HRS 
c ________ _ 

D ----------

BS- 32.1A 
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PARTS APPLICATION ANALYSIS Page 3 of 8 

(SEMICONDUCTORS) 
ATM-798, Appendix C 

PROJECT: ALSEP 
ASSEMBLY'~: ,:_:C:;:P:::L~E:::E::-:E~x-p_e_r':'"im-e~nt SUB ASSEMBLY: Low Voltage Power Supply 

DATE: 27 September 1968 

SCHEMATIC NO: 2165385. Rev. E 

: MAX. TEMP oc AVG PWR DISSIPATION (mw) POWER RATIC MAXIMUM VOLTAGES DIODE PIV a FOR RELIABILITY USE CNLY 

TYPE N A RATED AT ,? 0 Vceo Vee Vczo Vcg CIRCUIT PART iaAT.J S F M F F T C 
CKT D&SIGNATJON, U A A J C C 25•c ..:z: E-o A jFUNcnoN SPECIAL: (%il 0 A U t A 0 0 

F M R U T A A A A A < ,:, o R R A R A or ENVIRON..:: lOOO I U I L N I T U TOTAL 
SYII SEMJCONDUCTOR, A B i A N U S A C M C C C i:! Q ~ ~ A C A C A C APPLI· MENT § HRS}I R L. T A L A N FAILURE 
NO POLARITY C I u T C A 1!: II c T B T A T ~:! E-o T ~ T T T T CATION ! 1 C I L L T RATE 

• T 1!: E T L B U 1 U s U < 0 o B E U B U (Oe(lne) c: B R P b-"T 
U N A D I I A A ! A E A 0: <" D A D A D A 5 I A L '!:111 PER ('1./1000 HRS) 
R T L 0 ~TT E ~ L N L L ~mb.o ~ L L L ~ I (See ~ ~ 1000 YP 
W TJ. TJ N T ~ T T Tc eue) V V V V V y 5 lttelol R HRS) 1 

t 
3 R 4 a I C 'J I I A ID 1l II 13 14 11 111 11 If 11 • 21 !n U 24 26 2a H 

Transistor, Regu- 5 : 
Silicon, Fair ator § 0. 1 0. 

Q301 NPN(2N2891) hild - 200 - 0. 8 5. 0 - 2, 8 0,03 0,01 _ 100 0. 3 Jill_ O l Circui !LUnar!{)-0·~ L 0001 1 0, 001 

I 
Q302 II II 11 11 II 11 II II 11 11 II II II II II II II II 11 II II Itt 11 II 11 II 

Pscil- I 
later 

Q3Q3 II II II II II II II II 11 II II II 11 Q, 5 11 II II II Cirelli II II ~It II II II 1! 

I 
I 

Q3Q4 II II II II IT II 11 II II II II 11 II II 11 11 11 11 IT II II Itt II 11 II II 

I 
t3V 1 

Q305 " " " " II " " " 11 0.14 0.05 II " 2. 9 '' '' '' " Circui " '' I '' n '' '' II 

I 
I 

Q306 " " II II II " " " 11 II II II II II " II II II 11 II = 11 I 11 11 11 11 11 

I 
I 

: 
!!! I 

I 

I 
I 
I 

I 
a FAILURE RATE 90URCB CJee ColiUDn 23) 1 21 1 30 

: ATM- 60 5 ~ I NOTE: Ills aaaumed the lranlllent and peak power does not exceed the sale limit, I TOTAL FAILURE RATE O' 006 
'1./1000 HRS, 

BS-321A 
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PARTS APPLICATION ANALYSIS Page of 8 

(SEMICONDUCTORS) 
ATM,-798, Appendix C 

PR OJE CT:,___,A~L!=JS:UE"-!P:_ ___ _ 

ASSEMBLY: CPLEE Experiment 
DATE: 27 September 1968 

SCHEMATIC NO: 2165385, Rev. E SUB ASSEMBLY: Low Voltage Power Supply 

: .MAX. TEMP "C AVG PWR DISSIPATION (mw) POWER RATIC MAXIMUM VOLTAGES DIODE PIV i FOR RELIABILITY USE C'NLY 

TYPE N A RATED AT 5J /: VcBO Vee Vega Yea CIRCUIT PART iuT.J S F M F F T C 
CKT DESIGNATION, U A A J C C 25 -c ....l~ ,.. R A R UNCTION SPECIAL: (!til 0 A U I A 0 0 

F M R U T A A A A A < ..::1 o A R A or ENVIRON..:: lOOO I U I L N I T U TOTAL 
SYM SEMICONDUCTOR, A B ~ A N U S A C M c C C ~ Q ~ ~ A C A C A C APPLJ- MENT 5 HRS)I R L. T A L A N FAILURE 
NO POLARITY C I U T C A E K C T B T A T ~ ~ .._ T ~ T T T T CATION 5 I C I L L T RATE 

• T E E T L B U I U S U < u Q I' E U B U (Deflne) C: It R p RAT 
U N A D I I : A E A E A IZ < t! D A D A D A 5 I A L (f,/ PBR (:{,/1000 HRS) 
R T L o~;. E g LNL L ~mb.or ~ L L L ~ l~'i~toooYP£ 
B TA TJ H T N T T Tc case) V V V y V y 5 lbe..... R HRS) 1 

t s R 4 s 6 C 'f T I i A 10 11 11 13 t• I$ IS 11 11 tt • u in 23 24 u 26 21 

Diode, Silicon Mic- Regu- ~ l 
CR Reference, ro- lator i 0. I 0. 

·"_Ql_MC710? ls.c 40 200 2~0 2 ~ 0 01 50 2Q CircuiLunarE0011 A 1 oho1 1 n nn1 

CR i l 
iO?. II II 11 II IT 11 11 II II II II II II 11 II II II II II II 11 I II II II II II 

CR I 
303 II 11 11 II II II II II II II IT II II II II II II II II 11 II : II II 11 11 II 

I 
CR I 
304 II II II II II II II II 11 II II II II II 11 11 11 11 II II 11 I II II 11 11 II 

I CR I 
305 

11 
11 II 11 II II " II II II II 1! II 11 11 II II 11 11 II II I II II II II II 

I 
CR I 
306 II IT II 11 11 II It II II 11 II 11 11 II II II 11 II II II II I II II II 11 II 

i I 
CR Diode, Zener ~oli- 1 0. I ,0. 

307 TC30A50A ron " " " 5W " " " 50 " " " " " " 30 I " " ¥J04~" " b04" 0. 004 
Diode, Silicon Mic- Oscil- ~ 1 

CR Reference, ro- lator i 0. I 0. 

308 MC7102 js.c." " " 250" " " 2.5" " " " " " 50 29 Circui " i>o1i" "loot" 0.001 
;: I 

CR ~ I 
309 11 11 II 11 11 11 II II II II 11 11 II 11 II II II II II II ~11 i 11 II II II II 

u FAILURE RATE SOURCE (See Column 23) 21 30 6 
A AT M- 605 C NOTE: It is assumed the transient and peak power does not exceed the sale limit. TOTAL FAILURE RATE See page $/1000 HRS. 
8 D 

BS-321A 
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PROJE CT:_.:,:A:=L~SE=:.=_P-=--
ASSEMBLY: CPLEE Experiment 

If MAX. TEMP oc 
A 

TYPE N A 
CKT DESIGNATION, u A J c c 

A R U T A F M 
C A SYM SEMICONDUCTOR, A 8 N U s 

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

R T 0 HOT 
SPOT B 

• TA 
N 

' I 
' R 

,TJ • Tc 

Diode, Silicon Mic-
CR Reference, ro-wo MC7102 SeC. 

CR 
" .3..l.l " " " " 

CR 
312 " " " " " 
CR 
313 " " " " " 

CR 
314 " " " " " 
CR 
316 " ll " " " 1--

CR 

~7 " " " " " 
CR 

~8 " " " " " 
CR 
319 " " " " " .. 

F AlLURE RAT~ 90URCB (,See Column 23) 
A ATM-605 c 

8 D 

BS-321A 

PARTS APPLICATION ANALYSIS Page 5 of _.....__ 

(SEMICONDUCTORS) 
ATM-798, Appendix C 

SUB ASSEMBLY: Low Voltage Power Supply 
DATE: 27 September 1968 
SCHEMATIC NO: 2165385, Rev. E 

A VG PWR DISSIPATION (mw) POWER RATIC MAXIMUM VOLTAGES DIODE P1V a_ FOR RELIABILITY USE CNLY 
RATED AT Vcso vc8 Vega Vee 

PART ~}1 S F If F F , " CIRCUIT T C .. ~ ... 
UNCTION SPECIAL : (!{,/ 0 AU I A 0 0 25"C ocN .. ~ R A R A R A ENVIRON--5 lOOO I U I L N I T U TOTAL A A A A i'!c ~,:: A c A c A c 

or 
L.T A L A c If c c c APPLI· MENT ~ HRS)I ~ A N FAILURE If T 8 T A T "" T T T T T T CATION I L L T RATE 8 c 

I 
<!-< 

~e E u • u • u 
(lloflne) ~ : E R p 

"<W 
A u u s u :! D A D A D A A L I A • A E A p:~ ('\/1000 HRS) E s 

L N L L ~':!';) 
... L L L 

5 I~':: T I 
1000 E :! E E N T 

10 Tc n v v v v v v ~ 1 .. R HRS) 
' T . 'TA 

" " ,. 
" " " " " .. " : .. " .. " " 

Regu-
I 

S I 
lator 50 I 0. 

250 7 5 0.03 50 29 Ci:c.cui Lun.ar~00.1 1 A 11 ( klo 1 1 0.00 
;; I +6V I " " " " 2 ~ 10.01 " " " " " " [6 r;r..c..ui " " " " " " " 

-16V 
" " " " " " " " " " " " " Circui " II j I " " " " 

t6V 
" " " " " " " " " " " " " Circui " - " " " " " " 

t32V 
" " " " " " " " " " " " . 32 Circui " " " " " " " 

t27V 
" " " " 7.5 0.03 " " " " " " 27 Circui " " -= " " " " " 

" " " " " " " " " " " " " " " II I 11 " " " " .. 
~ 

-3V 
" " " " 2.5 0.01 " " " " " " 3 Circui " !·--~ __ IJ_ " " " " 

= I 5 I 

I II I'' " " " " " " " " " " " " " " " " " " " 

I N:TE: n Is usumed the trsosient and peak power does not exceed the safe limit. I" TOTAL FAILURE RATE See page 6 '\/1000 HRS. 
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PROJECT:._...!JA~L~S~E.!:P ___ _ 

ASSEMBLY: CPLEE Experjrnent 

PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

SUB ASSEMBLY: Low Voltage Power Supply 

Page_.~~-_ 

ATM-798, Appendix C 

DATE: 27 September 1968 

SCHEMATIC NO: 2165385, Rev. E 

M .IIAX. TEMP •c A VG PWR DISSIPATION (mw} POWER RA TIC MAXIMUM VOLTAGES DIODE PIV ~ FOR RELIABILITY USE C'NLY 

TYPE ~ A RATED AT p ~ VcBO VCB VCBO VcB CIRCUIT PART ~----:1 S F M F F T C 
CKT DESIGNATION, U A A J C C 2s•c ~ ~ ... R A R A R A jFUNC110N SPECIAL : eli! 0 A

1 
U Nl A

1 
0 0 

F 11 R U T A A A A A ~ ..l o or ENVIRON..: lOOO I U L T U TOTAL 
SYJol SEMICONDUCTOR, A B C A N U S A C 11 C C C j! Q ~ ~ A ;. A C A C APPLI· MENT S HRI)I R L. T A L A N FAILURE 
NO POLARITY C I ~ T C A B M' C T B T A T ~ ~ t; ~ U ~ ~ i ~ CATION 5 1 C R ~ L L T RATE 

• ~ : A ~ i L ~ A ~ ~ ~ ~ ~ ~ <l; D A D A D A (Define) i I B A L~~~ PER ('1\/IOOOHRB) 

R T L 0 ~;. B ~ L N L L !Amb.o ~ L L L ~ I~~ i tooop:iPi 
I I s: • TA ,TJN t Tc 7 ~ I tTAT to Tc u ~~ue) 13 t4 V u V tt V n V 

11 
V lt V,. 21 §n 1u 2o1 R ~) 2t1 21 

! : CR Diode, Zener Uni- -3V ii! 0. I 0. 
320 UZ806 trod 40 175 - 5W - - - 50 0.01 - - 6. 8 rircui Lunar~OO.JA 1. OkJ04 1 0. 004 

!! 
CR -3V ~ I I 

321 '' " " " " " '' " " " ,, " 11 " " " " " bircui " i " I" " " " " 

CR Diode, Zener -6V I I 
322 U Z833 II 11 II II II II II 11 II II II 11 II II II 33 II ~ircui II II ! II II II II II 

CR Diode, Zener -27V 
323 UZ808 11 n 11 " 11 ,, 11 tt 11 11 11 " " " '' 8. 2 11 lcircui " 11 11 1t 11 11 " 

I 
;; 

;; 

I 

l 
I 

I • I' I 
• FAILURE' RATE SOVRCB flee Column U) 

11 ·1 " 
A ATM-605 C NOTE: Uisaasumedthetranaientandpeakpowerdoesnotexceedtf«-safeliml.t. TOTALFAILURERATE O 043 lllOOOHRS. 
B D 

..... 
BS-321A 
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PARTS APPLICATION ANALYSIS 

(INDUCTORS & TRANSFORMERS) 

PROJECT: ALSEP 

ASSEMBLY : CPLEE Experiment SUB ASSEMBLY:Low Voltage Power Supply 

Page ___ 7 ___ of __ 8 ____ __ 

ATM-798, Appendix C 

DATE: 27 September 1968 

SCHEMATIC NO:z.165385.~ 

I ;l ;.· • I -- I• ~" I ·~•-rou '" -~~~P· I ~·~~· I "J"• {jj' • 1:- .J: # • s • J c; .? ~ 12 u u ts t6 11 tB o 21 22 23 • "'"' ~ v~ _., .§" ~ 
~ ~ o~ ~ f} ~" ~ ~ o ~ 'J A. o· ~~-V/0 o Sl 

~~· ~}jl l/h'!$ fof.Y,1111f!l/llll#lflfflA £tf1: 
L301 MIL-T-27 BxRL c 27 c ~ R 14oo 40 15 15 I 55 LOO 20 39 ~3 - 29 - - gi7 I B Jl 0_17 

T301 II II II ~8/30 32 II 17.3 II II II II II II II II II " " 54 i+3V 5.4 " " " I" " 
- - - i 

" " I " " " " " 32 " - - - - - - - - - 71 6V 7 1 

" " " " " 38 " " " " " " " " " " " " " 2C +32 32.0 " II " I" " 
" " " " " 36 " " " " " " " " " " " " " 7: 16V 27.5 " " " I II " 

" " " II II " " " II " " II 41 -3V 14 1 
II II " 

1., 
" II II II " 33 " " I 

I 
I 

l 
I 
I 

I 

i 
I 

I 

I 

I 

: 
I 

I 
I 

26 29 :10 31 
TYPE OF CASE 

A. HER. SEAL FAILURE RATE SOURCES (FOR COLUMN tzt) 
CALCULATED MTB~• 940, 000 HRS TOTAL FAILURE RATE 0 · 0 3 4 '1;/1000 HRS 

B. VAC. IMP. 
A. ATM-605 B. MIL-HDBK-217A C. ENCAP. 

D. OPEN c. IJ, 

- --------------- -----
,)"0 •:.- •z•• 

BxA 321A 
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PROJECT: ALSEP 

ASSEMBLY: CPLEE Experiment 

I( 

A 
If NUIIBER 

CIRCUIT, TYPE OBSIGNATION u 
(CEC, I(JL OR MFR) F 

REF. A 
AlfD c 

DESJG- T TOTAL ACTIVE RATED 
NATION CONSTRUCTION u 

R 
E 

I 2 3 R 8 

- Jack-Non Std. Pt. Gambian 1 1 -

(N OTE: TH 

23 r FAILURE RATE SOURCES (FOR COLUMN 20) 
REQUIRED ATM-605 LIFE A B 

HOURS c D --
(BS-321A 

PARTS APPLICATION ANALYSIS 

(CONNECTORS) 

Page_8_of __ 8 __ 

ATM-798, Appendix C 

SUB ASSEMBLY: Low Voltage Power supply 

DATE: 27 September 1968 

SCHEMATIC NO: 2165385, Rev. E 

PINS "f"':" 8 P.R. 
NO, 0 

CURRENT VOLTAGE 
A u 

I( 
AMBI- llfSBRT or I R 

0 
TOTAL 

ACTUAL BE1W!'EN PINS 1 .,....Ac~~ ... BlfT GUIDE MISCBLLA- L c D FAIWRB 

MATL J118BR- lfBOUS u .. 
I 

RATE 
TEMP TIOIIII R p 

~EAD REMARKB E OF 
I 

(1/1000 Houro) 

jACTUA TRA!f- •c ~ RAT£ MAX. MIN. RATED EURGI: ., 
SIB!fT STATB 

~ 
F.R. R un Die• 24 

7 8 10 II 2 
,,. 

14 15 18 17 II 10 20 I 22 

~tress 
- - - - - - - 40 Bras 1 level les 0. 

<;n-ri Ia rh~n 01 ~OL ~ 1.0 0 001 

RE RE 1 OF THE ~E C )RRE CTIC INs n TH SUF PLY) 
::; 

! 
i 
~ 

! 
!. • ! 

I5 j28_ o. 031 o/ot 
CALCULATED MTBF3, 230 ,gQ,\Jas TOI'AL PAILURB RATII ____ lOOO II>URS 
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PARTS APPLICATION ANALYSIS 

RESISTORS 

PROJECT: ALSEP 

Page_l_o£ __ 7_ 

ATM-798, Appendix D 

ASSEMBLY; CPLEE Experiment SUB ASSEMBLY:channeltron Power Supply No . 
DATE: 1 Octgber !968 

SCHEMATIC NO: 2165390, Rev. G 

II { ;· ~·~· ~r#t;t1j' '" ~" ~"f)" I ~ ~ ~ ,l R'\ ~~ ~ ~/ ., I.!' /fill.§'"'/ 
e~ !qlR l l '1/1. I. ~1/t t''~ ... lf lt. !:~ i!: J ·"~" ~f ~~~ ~~ ~ e~: R ~l/i§~~ ilf I~; 4."'s ~~ ~ ... If !'I ,q,,..~ " "' $#&-u "~~ ~~~~~ ~ lli.;."'Si ,1'-' ~,;_,. ~"~"'t'~ -i,'t: ~£'· ~~.J~~ 7~" 

,,§;: ".J~ -v4 -..}~ 
"'"'~ ~~ 8' ~ ~ ~ ;) ~.!' .. , ~ s ~~~ lt'" '// /:"' li! ~ £' ~ ~ 1.. ~ ! ~ 

CJ 0 .. ~ I 
18- I 

I 1 0 R401 RNR'i7 Mepco 35K 5 0.125'7 50 0.06 1. 00 40 Input Circuit 0,0151 A Lunar kJ.OlS..r-1 0. 0 15._ 
Transient I 

" R402 " " 154K " " 2 .. 50 0.02 " " fu>:ppressor .L~1Q.Q.)__ __ " I" " " " " Allen I 
R403 RC07 Bradlev lOOK " 0.250 l. 25 0.01 " " Input Circuit 0.0021" " " 0~002 " 0.002 

I 
R404 " " IL7K " " " " l_ 00 " Switching_ Circuit " I" " " " " " - ---

I 
R405 " " lOK " " 2.50 0.02 " " " II " I" " " " " '' 

220- I 
R406 " " 360K " " l. 25 0.01 " " " " " I" " " " " " 

I t: 
R407 " II l. 6K II II 2 50 0.02 " " " II " I" .. II " " " " 

I I~ " " R408 " " 1. 2K " " 1. 25 0.01 1 _00 " OscillatQ.- " " I" " I II II 

I Iii 
R409 " " }.!...6.!< II 

" " II " " II II " I" ~ " " " " " 
I .. 

IR410 " 
II 1. 2K " II 3. 75 0,03 " 

II t3V " II I" 
0: " " " II " .. 

I 9 

iR4l5 " " 5. 6K II 1. 25 0.02 HousekeeiJinK " I" 
.. " II " " II 

" " " 
., 
::> 

I g R416 " II 75K " " 1!.?5 0 09 " " Switching_ II " I" " " " II " 

~K " 
I 

IR417 " 
II 

" " 1. 25 0.01 " " In nut " , .. " " " " " 
I 
I 

Allen Filter I 
Rl Comp. TyQe BB Br~rUev l.OM 5 10.125 1. 25 0.01 1. 00 40 Assembly (A402) 0.0021 A Lunar LO .002 1 0.002 

" 
I 

R2 " " lOK " II " " " " " I" " " " " " 
' R3 " " 10M " " " " " " " " " " " " " " 
I 

I 
19 20 21 

FAILURE RATS 80t1RCI!S (FOR COLUMN fl4) 

A ATM-605 8 CALCULATEP MTBF l, 7 20 ' OOO HRS TOTAL FAILURE RATE~ $/1000 HRS 

c D 

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

BS-3ZlA 
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PARTS APPLICATION ANALYSIS 

CAPACITORS 

Page _.z._ of_;z, 

ATM-798, Appendix D 

PROJECT:._A=L::.;SE:::.P=-----
ASSEMBLY: CPLEE Experiment SUBASSEMBLY: Channeltron Power Supply No. 1 

DATE: 1 October 1968 

SCHEMATIC N0:2165390. Rey. G. 

1 

~/ ~· :10· ~~~ f!Y .. lifif ~· IJ" ~ .. ~ ~" ~ "' "' I' '# I?~ h ~ §l e 'l. I t ,,e. ,e. G 

14 "~l / f}t ;. ~lf! /~r~l~; 
·" ;'110.,_ ~~~ ... ...!_.. ,e. 

~~~.l • 71 J'~#f 'll ~t;:"t;lll ~t"'.. 'fl'~" " CJ!>: '§.# 
~ / ~ '$ /•'//'"/po ~ " 

~ ~,e. "'I , .... $' ~ ~~, .. 4' .... " 
"' ~ I I 4. c,"< 4."'(!! 8 ..r ..._J., 

I I I 
C401 CSR13 Kemet 1.0 10 50 1211 0 42 1.0 40 . Innut Circuit 0 0021 A Lunar•! 0 0 002 1 0 002 

I 0. I I 

r:4m2 r.KR n.;r.w A~erovox 0 001 " 200 I 7.0 I " 0. 10 " " " 00041" " I " 0 0004 " n ooo4 
I 

" 
I I 

" ·~9~ CKR06CW " 0.01 " 100 21 1 " 0 21 " " " I" " I " " " 
I I I 

C:404 CSR13 Kemet 4 7 " 10 .5.51 " 0.55 " " Housekee_pin_g _Circuit O.OO'il" " I " 0.005 " 0 005 

25: " 
Transient ( A0

6
l I I 

.C_405 " " 1.0 " 50 0.50 " " SnnnrPSSOr 'A In nn'>l" " I " 0.003 " 0.003 

C410 " 
I I I 

" " 3.9 " 37 1 " 0. 54 0.01 " _Swi.t_chin!:! Circuit 0.0051 " " I " JLOQS " 0,005 --
I I I 
I I I 

C1- Ceramic, Amen can ~~ttA I Voltage I t: I 
C:lO ~P4f.10f. Lava 10 lKV 401 - 0.64 1.0 40 Mnltinli~er (A40ll 0.0011 A! Lunarll. 0 0 001 10 0 01_0 __ 

I I 1: I 
I I :l I 

Cl- Ceramic, I Filler u. I iii I 
C4 HVD-6 Aerovox 0.003 10 6KV b42 - 0. 57 1 0 40 Ass.emhlv (A402l Q.Q081 A ~ Lunar l. 0 0.008 4 0.0032 

I .. .. 
I .. 
I 

0 .. 
I "' " I g 
I 
I 

I 

I 
I 

I 
I 

I 

I 

I 

I 
I 

20 21 22 

FAILURE RATE SOURCES (FOR COLUMN 114) CALCULATED MTBF 3, 450, 000 RRS TOTAL FAILURE RATE Q. 02 9 ~ '1000 HRS 

L_ A ATM-605 B 

c D 

-- - -------- --- L__ 

BS-3ZlA 
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PR OJE CT:._Aa,L~Sbi!.JE~P.__ ___ _ 

ASSEMBLY: CPI.EE Experiment 

M MAX. TEMP "C 
A 

TYPE N A 
CKT DESIGNATION, u A J c c 

F M A R U T A 
SYM SEMICONDUCTOR, A B C A N U s 

c I T T C A E 
NO. POLARITY U E T L T E 

~ D u N I 
R T 0 ROT 

SPOT B 
4 TA 

N 

' . 
' R 'TJ ' Tc 

Fair 

1
Q401 41'1'2484 NPN 25 200 -hild 

~oto 
IQ4o 2N3799 PNP ~1, " " " 

~ay-
Q40 2N760A NPN he or " " " 

040. " " " " " 

rair 
Q405 2N,O'i7 A 1\TPl\T hild " " " 

.. 
F AlLURE RATE SOURCE (See Column 23) 

A AIM-~Q5 c 
B D 

..... 
BS-321A 

PARTS APPLICATION ANALYSIS Page_..__ 

(SEMICONDUCTORS) ATM-798, Appendix D 

DATE: 1 October 1968 

SUB ASSEMBLY:channeltron Power Supply No. !SCHEMATIC NO: 2165390. Rev. G 

A VG PWR DISSJPA TION (mw) POWER RATIO MAXIMUM VOLTAGES DIODE PIV J FOR RELIABILITY USE CNLY 
RATE'DAT !-' " VcBO Vco vcgo VeE 

!FiiRCUIT PART EM~~ s F M F F T C .. 
25•c ... ~ . UNCTION SPECIAL : (%/ 0 AU I A 0 0 

A A A A 
.. N ..,o R A R A R A .. ENVIRON_: lOOO I U I L N I T U TOTAL A c .. c c c i'!Q ~.:' 

A c A c A c APPLI- MENT S HRS)I R L.T A L A N FAILURE .. T B T A T ""' T T T T T T CATION ;;: I c I L L T RATE B 
c .... 

~~ E u E u E u R p 

~~· 
u I u s u ~ (Deline) ~ I E A D A D A D A A L I A E A E A p::. (,/1000 HRS) E s 
L N Amb.or 

.. L L L = ~~~ T I E L L ~ E E 1000 N T ease) v v v v v v ~ lbel RRS) 
' T o TA 10 Tc u R I .. " .. .. " " " .. " " : .. " .. " " " I 

~ I 
nput 50 .. I 0. 

360 
- -

lo.Ol - 60 60 - -
l,..ircui (Lunar ~00 1l A 1,( 001 1 0.001 25 3.6 3.0 0. 7 

§o I 0. = . 
:1 ?.W" " " 17 " " " 0 1 " 0 2 " " " " ~00~" " OOt " 0.006 

(3witch 
io I ·ng ' 0. 

500 " " " 5 " " 
,, 

" " 1.0 " " 1,-.ircui " §o(n~" " 001 " 0.001 
= I 

I 
" " " " " " " " " " " " " " " II Ill " " " " 

!Lfscil-
a tor 

400 " " " 72 0. 18 " 140 25 80 1.7 " " Circui " " " " " " " 

= 

i 
'1!!" 

i 

i 

I;TE: It Is assumed the tranalenl and peak power does not exceed the sale limit • 

" 
TOTAL FAILURE RATE 0.010 

~1000 HRS. 
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PARTS APPLICATION ANALYSIS Page 4 of_-'7'----

(SEMICONDUCTORS) 
ATM-798, Appendix D 

PROJECT:._...£.A:!;;;!L">iS~E~P ___ _ DATE : 1 October 1 96 8 
ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Channeltron Supply Power No. !SCHEMATIC N0:2!65390 Rev c 

: MAX. TEMP oc AVG PWR DISSIPATION (mw) POWER RATIC MAXIMUM VOLTAGES DIODE PIV a FOR RELIABILITY USE C'NLY 

TYPE N A RATED AT p ~ Vceo Yea Vega Vcg CIRCUIT PART i5aATJ S F M F F T C 
CKT DESIGNATION, U A A J C C zs•c ~~ .., A !FUNcTION SPECIAL: (IJtil 0 A U I A 0 0 

F M R U T A A A A A < .J o R R A R A or ENVIRON_: lOOO 1 U I L N I T U TOTAL 
SYM SEMICONDUCTOR, A B ~ A N U S A C M c C C ~ Q ~ ~ A C A C A C APPLI- MENT § HRB)J R L. T A L A N FAILURE 
NO POLARITY C I u T C A B If C T B T A T ~::! foo T ~ T T T T CATION 5 1 C I L L T RATE 

' T E E T L B A u I U g U < ~Q. E E U E U (Deflne) = E R Pk,,..., 
U N A D I I S A E A E A 12: DQ D A D A D A 5 I A L '(%j• PER (%/1000 HRS) 

: T L ~ :~;. : E L ~ L L ~mb.o s L L L i 1..!:~ ~ i 1000 ypj 
1 2 

" R 4 TA $ TJ ' Tc ' T • 11 TA 10 Tc u ~~ase) ts to& v u v 1' v n v 11 v " v 10 21 in I u :: .. R :RS) 2e 21 

Mic- ~ : 
CR Reference ro- nput § I 

401 MC7103 S.C. 25 - -- 250 - 25 200 2. 5 0. 0 - - - - - 1000 29 lcircui Lunar1.0013A 1.0.00131 0. 013 

~-witch I 
CR ng I 

1407_ '' '' '' '' '' '' '' ,, ,, ,, '' ,, '' ,, '' ,, ,, ,, Circui '' ,, I rr ,, ,, ,, ,, 

~ I 
403 II II II II 11 11 II II 11 II II 11 II 11 II II II II It II 11 I 11 II It 11 11 

Housel<- I 
CR keepin I 
404 '' '' rr '' '' ,, '' '' ,, '' ,, ,, ,, '' ,, ,, ,, ,, Circui ,, - ,, I ,, ,, ,, ,, ,, 

I 
CR I 
405 II It II It II II II II II II 11 11 II II 11 II 11 It II II II I II II II 11 II 

I 
I 
I 

IMic IVoltag 1 
CRl Reference ro- Multi- 0. I 0. 
CRl MC7103 S.C. 25 - - 250 - 25 200 75 0. 03 - - - - - 000 29 plier Luna~Ol3:A 1.0 01 10 0. 013 

! I 
§ I 

~ I 
= I 
;: I 

~ I 
28 

FAILURE RATE SOURCE CSee ColWDn 23) 21 30 

A AT M- 605 
C NOTE: It 1& aasumed the transient and peak power does not exceed the safe limit. TOTAL FAILURE RATE O' O? S %/1000 HRS. 

B D 

BS-321A 
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PARTS APPLICATION ANALYSIS Page 5 of 7 _ __,_ __ 
(INDUCTORS & TRANSFORMERS) 

ATM-798, Appendix D 

PROJECT: ALSEP DATE: 1 October 1968 
ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Channeltron Power Supply No.1 SCHEMATIC NO: 2165390, Rev. G 

I ;< ~ • / ~- /•,~•/•--""'~ "=V"f -M•• /,II'!Jklj".<;J• §.. ~ ,l 4~ 8 I" ~ b 12 IS 14 IS /18 17 18 21 22 23 24 """'~ , .. ~~ 

16 to/ / l'/11 /llo/~tt!l/jlJ/flliillf!l/i/if;J,t~;.f! 
. a a R~l... DEPT USB ONLY 

'T40l MIL-T-27 BxRL r: 47 44 r: n R - '4n p; ~~ 

0. 
~8. 3 

0. 0~7B 
23 1 0 66 1 3 6 0.0017 

50 
8- I 

" " " " " " " " " " " " " " " 0 2 8.6" II 

I 

I 

I 

I 
I 
I 
I 

I 
I 
I 

I 

: 
I 

I 

I 

I 

: 
I 

I 

I 

28 29 :10 31 
TYPE OF CASE 

A. HER. SEAL FAILURE RATE SOURCES (FOR COLUMN 128) 
CALCULATEDIITB,s' 880 • QQQ HRS TOTAL FAILURE RATE 0. 017 lj/1000 HRS 

B. VAC. IMP. ATM-605 B. MIL-HDBK-217A 
C. ENCAP. A. 

0. OPEN c. IJ. 

- -----
liiDJ..-.141 

BxA 3ZIA 
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PARTS APPLICATION ANALYSIS Page 6 of_ ....... __ 

(RELAYS) ATM-798, Appendix D 

PR OJE CT:~A~L!:!S:a.:!E;,;Po:.:._ ____ _ 

ASSEMBLY: CPLEE E - ..... t::._, .............. t;;;.L.L ... SUB ASSEMBLY :channeltron Powel.:....SJJ.rmlv_N 
DATE; ] Octpber I 968 

SCHEMATIC NO: 2165390, Rev. Q 

CONTACT LOAD NUIIBBR RELAY COIL 8 F s 0 F. 
OF AA 0 F R. 

RATED ACTUAL l'OL~ P<lWER VOLTAGE 
RATE 

S I U TYPE DESIGNATION 
I L R F " CIRCUIT (CEC, MIL OR IIFR) 

c VOLTAGE CURRENT TYP& T A ~X A MAX. pro.. OF c u c R. 0 TOTAL v REFER-
OF 0 c c p 0 OP&RA· RSQ'D R E 0 FAILURE ENCE MANUFACTURER 0 u 

":r":T~ P:.":i'i T T A T TIONS LIFE MISCBLLA- E I L R PEAK SURGE L u p 
PER OP&RA NEOUS 

~"' ~EE 
RATE DESIG- AND 

A I u F T R 0 T L • HOUR TIONS REMARKS 
NATION CONSTRUCTION 

A L v A BE- I A E " L R. .. ~ (!1,/ ~W) ('l',/1000 HOURS) 
G V N A 0 " M\ L 

000 
E v v A l\1A I 

tll'"> R I 2 3 4 E Is_ T 5 • " • 10 II 12 u 14 II' 15 17 18 19 I 22 23 

Trans-Case Relay (SPDT) JRcsi - 9.4 5 0. -- -- -·-K401 421-36 Teledyne 28 1.0 0. 1 - ~ 005 - tive 1 1 100 26 !rna rna 2 005 B l._c 0.005 ·-

DEVICE 
AVERAGE FAILURE RATE SOURCES (FOR COLUMN 110. 21) 
AMBIENT 

CALCULATBDIITBF 20, 000,000 HOURS 0.005 TEMPERA'nJRE 
AI!::.:HQ5 s MIL-HDBK-217-e,. TOTAL FAILURE RATE \/1000 HRS ·c A 

c D 

24 25 28 27 

BS-321 A 



(') 
0 
;:l 
;:l 
CTl 
n 
~ 

0 
1-j 

Cll 

PARTS APPLICATION ANALYSIS 

(CONNECTORS) 

PROJE CT:_..!.A~L:;Su;E~P:_ ___ _ 

ASSEMBLY: CPLEE Experiment SUB ASSEMBLY:channeltron Power Supply Np I 

.. PINS 
A NO, 
N NUIIBBR CURRENT VOLTAGE 

CIRCUIT, TYPE DESIGNATION u AMBI- INIIERT OF 
(CEC, MIL OR MFR) F ~•AC~~.~~ !!NT ACTIJAL BETWEEN PrNS GUIDB 

REF. A MATL DiSBR-

AND c TEMP TION8 
DESIO- T TOTAL ACTIVE RATED liTE AD 
NATION CONSTRUCTION u MAX. MIN. RATED j..CTUA TRAM- ·c PtJRINO 

R SIBNT STATB BURGE 

E t.IFB 
I 2 3 R 4 6 7 8 10 II 12 1 .. 14 15 10 17 

E401- Connector, Plug ~pr-
~9 11731-1 

- - - - - -- - --
Cambion 1 1 40 IRr~s ing 1 

Terminal, Insulated 
I F:41 a 2031A-4 U"Ero I I " " " " " " " " " " 

-
" 

-
E423 " " " " " " " " " " " " " " " 

23 .. 25 •• FAILURE RATE SOURCES rFOR COLUMN 20) 
REQUIRED AATM-605 MlLoHDBK-2l7A CALCULATED MTBF11 • 00 9.:,\l&IP 

LIFE 
HOURS cASD-E.-QS-fd-l(G. E,) n 

"""""' 
(BS-321A 

Page __ 7 __ of ___ 7 __ _ 

ATM-798, Appendix D 

DATE:~tober !968 

SCHEMATIC NO: 2165390, Rev G 

~ 8 
F.R. 0 

A u .. I R TOTAL 
MISCBLLA- L c 0 FAILURE 

D NEOUS u B 
I 

RATE 
R F REMARXB E OF {1/1000 Hour&) 

RATE I 

~Moo F.R. E 

P.• •• 
R 

Bouro 
18 18 20 I 22 

~ 
!o. 
!oo1 c 1 0 0 009 

i i 

~- " " o.ooon~ 

! 
r " " " " 

i 
i 
~ 

~ i 
; ; 
; 
• i 
i 

TOTAL FAILURE RATrf!. • 0 0 9iftooo lOURS 
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PARTS APPLICATION ANALYSIS 

RESISTORS 

Page_1_o£ __ 5_ 

ATM-798, Appendix E 

PROJECT: ALSEP DATE: 2 October 1 968 
ASSEMBLY: CPLE~ Experiment SUB ASSEMBLY: Channeltron Power Supply No2 SCHEMATIC NO: 21.65l~ G 

1 (2 /3 i·J~6 ~1>: 8~~~/
1 If r~ ~mr;l? 

16 

~ ~- ~ ~41 0 ·\ ~ ~ 'f I ., I~ ~j' /ff...t- ~ 10' 
t;-..,11: §"' ~ { ~~, k' ~o--. ~,f,_ ;:_£ · ~~~ !$";:"' §§ § u'-~! ..,f ~~~ ~.:; q; '/,.,t- ~~ 
"' l:t~{l l /'l/~" l~'-f~~~?:l-.1l~~$~~ll ~ft.~" i,k'~f ,~ 1:11 ~~~.:} /l..,"'l..,~~ t§·~r .i "'"'R f-fo7~ ~ "; 1 ?~ ,~"1./{ti:" 

q<'! 8 8- '- ~ 4i I 1\ 4{ 8 4{ 
I 

. . Allen 30K I 1 
IR411 RCQ7. Br,-.ile 116iil< 5 250 17 ~ In () 1 0 ;!() I rio . o+~- r; __ ,,. ln. OOl T.nn"r 11 0 I nn7 In 007 

R412 " " 6 I I I I f-"'~-=-+---------f--------~1.._. ~K+-'~'--+-~"--1~11 It " !I !1 It " I II II It !I II " 

iR41~ It It h.2K 11 
It 7.5 lo (l?, II II ~~3V II It :It II It It 11 tl 

I R414 '' 11 5. 6K " '' 2. 5 lo. 01 11 " Housekeenino- Circuit o : 11 
" '' !( It '' 

I 
I 

_ __ IATI'en Filter Assembly I 
! Rl R L07 R-o.-11~" 01\ 'i 125 1. 25 G 01 1 () <fl I CA404l . 0021 A Lnn,,. l1 0 I 0117 1 I 0 007. 

I R 7. II " 11 OK " " II II II 11 It 1! : 11 5 II II 11 II It 

·c---cr---------~---r---+---r-------
1 R3 II '' 1. ON It II ,, II II II II 11 : II I§ 11 II II 11 II 

'.---Iii 

r---1-------------~~~----r---+---r--+--~--4---~~--~----------~--~·~~r-------7-~r--+--~-----. Allen Buffer & Inverter I "' 
i R I R '-07 Bradlev 1K 5 125 3 7~ 0 03 1 0 40 (,\4o-~·l 0021 A : Lun;u 1 n lo no? 1 I o 002 

I o -
R2 !! 11 II !! " 11 IT II " II 11 I II ~ 11 • " 11 :.:__ ___::, __ 

I o: I 
I g I 

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

I : 
19 20 21 

FAILURE RATII SOURCES (FOR COLUMN t1•J 

A ATM-605 B CALCULATEDMTBF5,b50,000 HRS TOTALFAILURERATE~$/1000HRS 
C D -------------

BS-321A 
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PARTS APPLICATION ANALYSIS 

CAPACITORS 

PROJECT:_.£!A=L<IilS=oE.:..P ___ _ 

Page _z.__ o£---'"--

ATM-798, Appendix E 

ASSEMBLY: CPLEE Experiment SUBASSEMBLY: Channeltron Power Supply No. 2 
DATE: 2 October 1968 

SCHEMATIC NO: 2165395, Rev. G 

I 

~/ j( :10· ~iY#f .. 1"~' ~" j;' j." !to ~ !i 0' 'll f It' k !:,. ~-:,. ~ ~ I !to I ~ ~\ h ~I §l ~ v "~ l<i!q ,e> "'.. t' /if ... ~~~ ,; f. ... ~ ~~cJ' ., ~ ~ J'i'"' .... 71 /.ll ,,/ l/~R''fft;.~:"-~; ~~Jr~ l' l"lt ;l~ rl~';;"" l; ~~~7 ll "~(;- v ~ 

c.~~ q.tc."" 
R ~ 'l-..s- I~" ~ C!i """"# 

~ 1$ /• 'k~f._o 0 ~ " 
"- "' ~ Jlit,.... ..~ .:-'1/f'.q .. ~~ .... 

8 <5' ,f~ I v 

I 0 I I 0. 
C405 CKR05 ,~. 0.01 Ill !zoo 17 I lo 10 1 0 40 Oscillator Circuit 0Qil<1 1 A Lunar 1 1. 0 0004 1 0.0004 

I I I 
C406 CKR06 " In 001 " 1 no 17 I" 7 " " " " I " I " " " " 

I 0. I I 
i gi1<13 C407 l:KR 1 >, K<>rnPt l<t 7 " 110 lc; J;l" In "" " " Hous<>ke<>nino- " 004'1 " I " " 0. 0043 

I 0. I I 0. 
C408 CKR06 " 0.002 " 200 16 I" 0.03 " " -t-_3V " 00041 " I " 0004 " n nno4 __ 

I I I 
C409 " Aerovox " " " " I" " " " " II " " " I " " " " 

I I 
I I 

C1- ~;,~~~i~, !American I 
Volt'"'" Mnltinlt~0 3 ) ~0171A 

I 
lgon 10 n n17o C10 Lava l17.44nf 11\ ilKV 6.41 h4 1 0 40 !Lnn,rllO 

I t: 
I ~ 

C1- Ceramic, 
ft.KV 

3.51 0. ~ 
... hO~ 1 {) ~~~1\A <1 n nn>.7 C4 HVD-6 Aerovox In on< 10 IK\TI :0 J;7 1.0 11\ li'i1 er A""PrnhlviA40 hllORIA :3 

I iil 
I ;S .., 
I (A405) 0. .. 

lgilOJ; C1 CSR13 Kemet 1.0 10 I so 5.51 In 11 1 0 40 Buffer & Inverter 0005~ ~lr.nn,,. 1 n 1 n none; 
0 

I = tt 11 r7 " " " " " " " " " " " rr I" " " " " IU. I e Lunar 
liT. 

C3 CKR06 Aerovox In 1 " . 1 on h " lo. 03 " " " 00041A " 0004 " 0.0004 
I 
I 

I 

I 
I 
I 

I 

I 
I 
I 
I 

20 21 22 

FAILURE RATE SOURCES (FOR COLUMN 114) CALeULATED MTBF 4, 440, OOORRS TOTAL FAILURE RATE 
0.0225 

~ '1000 HRS 

L ___ A AIM-f!Q5 B 

c D 

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

BS- 32 lA 
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PROJECT:_..£:!AJ.L<>~.S.£<E£P ___ _ 

ASSEMBLY: CPLEE Experiment 

M .MAX. TEMP •c 
A 

TYPE N A 
e c CKT DESIGNATION, u A A R 

J 
F M U T A 

e A SYJ< SEMICONDUCTOR, A B N U s 
c [ T T C A B 

NO. POLARITY • U E T L T 
~ D u N [ 

BOT R T 0 
SPOT • • TA N . I ' R 'TJ • Tc 

I<' air 
Q406 2N3057 A, NPN hila 

-
40 200 

k;R1- Reference 
Mic-
0-

-R10 MC7103 s. c. 40 200 

A3, exa 
!A1 2N3048 --

nstr 40 200 

IA-4. 
IA6 SNR513B " " " " 

AS SNR516B " " " " f-

" F AlLURE RATE 90URCB (See Column 23) 
A ATM-605 c 
B D 

BS-321A 

PARTS APPLICATION ANALYSIS Page 3 of s 

(SEMICONDUCTORS) ATM-798, Appendix E 

DATE: 1 October 1968 
SUB ASSEMBLY: Channeltron Power Supply No.2SCHEMATIC NO: 2165395, Rev. G 

AVG PWR DISSIPATION (mw) POWER RATIC MAXIMUM VOLTAGES DIODE PJV a FOR RELIABILITY USE CNLY 
RATED AT Yeoo Yea vcEo Yes F M F F " " CIRCUIT PART EM;;4 s T e ..,~ 

,_ 
AU l A 0 0 2s•c <N . R A R A R A UNCTION SPECIAL : (%/ 0 
l L N l A A A A ..>O or ENVIRON_: lOOO I U T U TOTAL i'!Q A e c A e A - e M e c e <..: A 

APPLI- MENT S HRS)I R L.T A L A N FAILURE' .. T B T A T ""' i'!'" T T T T T T CATION ;: I c [ L L T RATE B e 
[ 

..,,_ 
~~ • u • u • u (Deline)~ I B 

R p 

";',~· A u u s u ~ D A D A D A A L [ s A E A • A ,_ L L pv"p~ ('!./!000 HRS) • L N L ;: 1 (See T l • L L Amb.or ~ E E 1000 N T 
10 Tc u 

ease) y y y y y y ~ 1 .. 1 .. 
R HRS) 

' T I 'TA .. " .. " .. " .. .. .. " :n " ,. 
" " " 

Oscil- I 
~ I 

a tor SO. I 0. 
2.8W p. 18 -- - - Lunar~01IA 400 25 100 32 140 7.0 ircuit 1.0 001 1 0.0010 

c i 
= I 
= lvoltag 

LunaioJ ~ultipl 0. 10 - - - - - - -
.xer(N p3) ~01 A 250 25 7.5 0. 03 50 39 1.0 01 0.0120 

= I 
~ I 
~ I 

Buffer ii! I 
Invert rr sO. I 0, - - - - - - - - -
A405) Lunat§oorz A 1.0 01 2 0.0024 350 25 21 0.0 

- c 

10 " " " 0. I 0.0 " " " " " " " " " " " " " 2 0.0024 ;;; 

10 " " " 2.9 p. 29 " " " " " " " " " "I " " " 1 0.0012 

= 
i 

I 

! 
I 

a l 
~ r NOTE: It is assumed the transient and peak power does not exceed the safe limit. TOTAL FAILURE RATE 0,0190 %/1000 HRS. 
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PARTS APPLICATION ANALYSIS Page 4 of--2. 

(INDUCTORS &t TRANSFORMERS) 
ATM-798, Appendix E 

PR OJE CT:_~A:lJL.,.;SI£E<.£P:__ __ _ 

ASSEMBLY: CPLEE Experiment 

DATE: 1 October 1968 

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

I ;< ~ . I - l'·f~' I·~-""'" ,Rill!" I '"~~· I.:·~, a:. 91• ~:-,. i!: ~ 4~ e , I" ~ &- 12 u 14 15 16 17 18 o 21 22 23 24 .§'~ '~&' "'""~ 

~ tY l if/; /l!fM'1t:Pf/IIWi!l/11li/ll!1::~ 
T402 MIL-T-27 BxRL c 40 38 c 0.8 - - - 40 - - 15 55 023 ILO_ C8._l 166 1 6. 6 - - 0.0171 B 0. 017 

~~~ 2 386 I 

I 

I 

I 

I 
I 
I 
I 

I 
I 
I 

I 

: 
I 

I 

I 

I 

I 
I 

I 
I 

28 29 :10 31 
TYPE OF CASE 

A. HER. SEAL FAILURE RATK SOURCES (FOR COLUMN t21) 
CALCULATED MTBF 5 • 880 000 HRS TOTAL FAILURE RATE Q Ql1 l/1000 HRS 

B. VAC. IMP. A. ATM-605 a. MIL-HDBK-217A C. ENCAP. 
D. OPEN c. D. 

-- -----
l"o•.:.-•t•e 

BxA 321A 



() 
0 
::l 
;l 
m 
() 
..... 
0 
'i 
(/J 

PARTS APPLICATION ANALYSIS 

(CONNECTORS) 

PROJE CT:,_.!!A;:L~S~E=:P ____ _ 

ASSEMBLY: CPLEE Experiment SUB ASSEMBLY:<;;hanneltron Power Supply No. 2 

.. PINS A 
NO. If 

NUIIBBR CURRENT VOLTAGE CIRCUlT, TYPE DESIGNATION u 
llfSERT OF AMBI-(CEC, MIL OR MFR) F 

ACTUAL BE1WEEN PINS : THRAC~~ArT liNT GUIDE REF. A 
MATL lNSBR· c 

TIONB DESIG- AND 
T TOTAL ACTIVi RATED ~EAD1 

TEMP 
NATION CONSTRUCTION u ·c ~URING R MAX. MIN. RATED CTUA =- STATB BlJRGK 

E 
t.IFB I 2 R 

4 8 7 8 10 I 12 h> 14 15 ~- 18 17 

E4ll- Plug, Jack Spr-
E420 3231-3 Cambion 1 1 - - - 40 !Bras ing 1 

{NOTE: TOTAL AIL RE ATE BAS ~D 0 ~ AL '-' 10 ON!' jECT PRS. 

23 .. 25 28 FAILURE RATE SOURCES (FOR COLUMN 20) 
REQUIRED ATM-605 8 MIL-HDBK-217 A CALCULATED MTBFl.Q.,_QQ_~ LIFE A 

HOURS c D 

(BS- 321A 

Page~of~-

ATM-798, Appendix E 

DATE: 1 October 1968 

SCHEMATIC N0:2165395, Rev. G 

rr 8 
0 F.R. 

u 

I!! ~ R .. TOTAL 
0 MISC-BLLA- c FAILURE 

lfBOUS lj£ E D RATE 
I 

RBMARES OF 
p 

(l/1000 Hours) 
I 

F.R. B 

~:'-'"" ~· .. R 

!::"'" 18 20 I 22 

- ~i 01 B 1.0 0.010 

~ 
~ 
! • ! 

! i 

i 

i 
!.. • i 

TOTAL FAI~ RATE 0 • 0 1 it1000 HOURS 
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PARTS APPLICATION ANALYSIS 

RESISTORS 

Page-Lof__i__ 

ATM-798, Appendix F 

PROJECT: ALSEP DATE: 2 October 1968 

SCHEMATIC NO: 2165355, Rev. D ASSEMBLY; CPLEE Experiment SUB ASSEMBLY: Amplifier Module Assembly 

I ('2 /3 ~~5 6 ~~~rl lA'" ~~ ~flO f~lB q ~ / o· ~ ~$I ., I~ ~j-~1~1! ~;;;;-
,!:,_. ~" ~ ~ k' rJ ~ ~~,_ ~ .:t:J $"~ '-~ ~ ~vi~&' ._,f I.;~ :JO: t: _,j~ 

Ill l/~{.i~ /~;til J~~?;~~~l!tfttJ/ ~q.: It~!/ ~ill :.~'! ~~It$ /l ~:4~;'~1 
~ Iii""'~ ,s "' q ~o ~ I "'!'. 1 G ~~ '~""$ l~ .§'l~>t:.~ 

q~ ,j <f' !'. .; ~ ., I 'i, J "'{i ,.. 
~ 0 I ., 

Allen 2 5 I 1 ! 
R501 RC07 Bradl"v 200 ~ 0. 25 ~w .0.0 L _0 50 .40 Amolifier Sub,.-.nnnl"s 0.0021 A Lunar 1 0 0002 12 · 0,0<\4_ 

IR .S02 " II i6K II 11 11 11 II 11 11 It II : 11 II !! It I! !I 

)T) - 11 I II 
IR503 11 '' 3. 3r ,, 11 11 

,, 11 1 , '' '' 1 !I ,, ,, 11 H 

I 7. 5 11 II ,, I !! 

R504 1 11 lOK '' !t mw 0.03 '' '' 1 11 '' '' '' '' 

9 I 
R ')Q~ II II !3K 11 II ffiW Q.Q6 II II II II II I rt It II It tr II 

I 
R..5....Q._Q_ !I 11 3.3K ,, 11 2_75 0_ 11 11 It 11 It " I H !t II !I (I 11 i 

1 

r-----;----------------r ... ~------+----+----+----+~~r----r----r----r--------------------t---~l~!r---------~----+----+---+--------
Allen 2. 5 1 j~" 

R510 R rn7 Rr, rlL 2. 7 5. 0. 25 mw 0 01 l1 00 40 Amplifier Assembly 0.0021 A !3 Lunar 1 0 0002 I 0 002 

l 1 m 
R 5 11 tt 

11 

8. 2 r t 
11 

q 11 11 11 
11 

11 
11 1 11 ~ r----"------;.---"-t--"--t-"--t---"----

1 :;! 
r----;--------------r~.------,_---+---+----+---+----+----r---~--------------------+----71--4~r---------7----t----+---+-------Allen 2 5 I ~ 
R512 RC07 Bradley 15 5 lo 2S rriw 0.01 1. 00 40 :Filter Network(A522) 0.0021 A ~ Lunar I 0 lo.oo: .1 n 007. .. 
R513 rt 11 100 rr tt !! rr 11 rt rt 11 11 11 g rr 11 rr II rr 

I 

I 
I 

I 
I 

I 
I 

19 20 21 

FAILURE RATB SOURCIIS (FOR COLUMN flf) 

A ATM-605 B CALCULATED MTBF660,000 HRS TOTALFAILURERATE~!Ii/IOOOHRS 

c D------------

BS-321A 
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PARTS APPLICATION ANALYSIS Page-L-o£_~4 __ 

CAPACITORS ATM-798, Appendix F 

PROJECT: ALSEP 

ASSEMBLY: CPLEE Experiment SUBASSEMBLY: Amplifier Module Assembly 

DATE: 2 October 1968 

SCHEMATIC NO: 2165355 Rev p 

· 4~· i{$~J0>~~ liJ~~ i l!fl£'~~~ ~.~'t;~r~i .. /fi/ Ji~,../#;~;~ {;~~ {~~$! ,; ~~ ~ ~ c1 '$ .i'~o..,;q,4:' ~ I ~ ~ $<>11i."'~ ~ ~~.o:l' .::t<;' 
l~ 4'~"' o .; " I li, c," "'"(!! 

r---~r--------------f--------~----~---f----f--~/ll.ll.~~o;fj-- I I 
I I I 

C50 1 CSR13H Kemet lo 1 10 75 3 I 0. 04 0. 50 40 Amnlifier Snbmorlnl" ionn~ I A Lunar 11. 0 0.0005 12 0. 0060 
I 0. I I 

£Q.Q.2 Ceramic SC-1 Mucon 1. Opf " 50 .5 I" 0. 01 " " " " 00041" " " 0.000 " 0. 0048 

C503 ,, SC-33 ,, 33of !! '' 5 : ,, 0 1 ,, ,, '' ,, 11 :" " 11 " ,, II 

I IU· I 
C504 CSR13G Kemet n " " 6 I" 0.12 " " " " 00051" " " '0.0005 " 0 0060 

r:t;Ot; It It !! It II ?, I 11 Q. Q6 II It 11 II II : 11 11 11 11 !! 11 

" I 
C506 Ceramic.SC-11. Mucon 470nf " " " " " " " " 00041" " " 0.0004 " 0. 0048 

I 

I 

. I !;: 
C510 CKR -6C A"rovmr 0. 1 10 100 6 - 0 OE 1 0 40 Amplifier Assembly ~0041 A ~Lunar IJ n "-"""· 1 _.Q, O_Q"-'0"'4'-------1 

" ~,·, I l: 
C511 T •n+• Miniten 10.0 " 6 ~ 0. 50 " " " " '-'0321" ::3 " " 0.0032 " 0. 0032 

I !ij 

r----+-------------+--------~---+---4------1~2--+---+---4----~---------------4~.--~:~~~--~---+-----r----+-------__, 
C512 CSR13B Kemet 4.7 1010 0.1-0.011.0 40 FilterNetworkiA522)00051A:Lunar110 (J.0005 1 0.0005 

I tt I ~ C513 11 tt 11 11 11 11 1 11 tt tt II 11 rr tt 1 11 ~ 11 11 11 11 !I 

I . I a:: I 
C514 CKR06G Aerovox 0.1 " 50 0.5 I " " " " " " " 00041" g " " 0.0004 " n nnn4 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 
I I 
I I 

I 1 

~ n n 

FAILURE RATE SOURCES (FOR COLUMN f14) CALCULATED MTBF2, 670, 000 ll1lS TOTAL FAILURE RATE 0. 0 37 4 ~ "1000 HRS 

I 
A ATM-605 B 
c n _______ _ 

BS- 32 lA 
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PROJECT =.~""A""'L'""SE..._P=-----
ASSEMBLY: CPLEE Experiment 

M .KAX. TEMP °C 
A 

TYPE N A 
CKT DESIGNATION, u A J c c 

A R F M U T A 
SYM SEMICONDUCTOR, A B C A N U s 

c I T T C A B 
NO. POLARITY U B T • t D 

T L 
u N I 

HOT R T 0 
SPOT B N 

• TA 'TJ I 
' R • Tc 

Monolithic 
Amplifier air --A50 I LJa703A hild 40 200 

" FAILURE RATE SOURCE (See Column 23) 
A ATM-605 c 

B D 

BS-321A 

PARTS APPLICATION ANALYSIS Page 3 of 4 

(SEMICONDUCTORS) 
ATM-798, Appendix F 

SUB ASSEMBLY: Amplifier Module Assembly 
DATE: 2 October 196,..,_ __ _ 
SCHEMATIC N0:2165355, Rev. D 

AVG PWR DISSIPATION (mw) pOWER RATIO MAXIMUM VOLTAGES DIODE PIV a FOR RELIABILITY USE C'NLY 
RATED AT VcBO Vee Vcso Vcs 

PART eu.;1 S 
F M F F p " IF~IRCUIT T C .. ~ .. 

UNCTION SPECIAL 5 (%/ 0 A U I A 0 0 25"C <" .. ~ R A R A R A I L N I A A A A or ENVIRON--:; 10001 U T U TOTAL 
A C M C c i'!Q << A c A c A c APPLI- MENT ~ HRS)I ~ L.T A L A N FAILURE c 
M T B T A ""' i'!'" T T T T T T CATION I L L T RATE c T ., .. 

~~ B u • u B u (Define)~ : B 
R p 

~~ 
B A u I u s u ;;! D A D A D A A L I s A E A E A .. L L L ;; I (See T I p:~ C:lo/IOOO HRS) • • L N L L ~mb.or ;;! IOOO N T ~ 1 ..... E E 

HRS) 
10 Tc n 

cue) v v v v v v R ' T . 'TA .. " .. " " " .. .. .. " :n " .. .. " ' 
Ampli I 

I 
ier Su - ~- I 0. - - - - lo.o2 -- -- - - - -

!nodule Luna~01~ A tXll 0. 02 0.11 1.0 12 0.0144 
I 

I 
I 

I 
l 
I 
I 
I 

I 

-

- i 

; 
i I 5 

' 5 

= = i = 
IN:::'~U In assumed the transient and peak puwer doeo not exceed the safellmitl" TOTAL FAILURE RATE 0.0144 '!;/1000 HRS. 

----
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PARTS APPLICATION ANALYSIS 

(CONNECTORS) 

PROJE CT:_.aA.-L"'S"'"'E"'P ____ _ 

ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Amplifier Module Assembly 

I( PINS 
A NO. 
N NUMBKR CURRENT VOLTAGE 

cmcurr. TYPE DBSIGNA TION u OF AMm- INSERT 
(CEC, MIL OR MFR) F ACTUAL BETWEEN PINS TNRA~,~~rT ENT GUIDE 

REF. A MATL INSER· 
c TEMP TlON8 AND DESIG- T TOTAL ACTIV> RATED lrrEAD 

NATION CONSTRUCTION u MAX. MIN. RATEDIA.CTUA = STATB BURGE "c ~URING 
R 
E LIFE 

I 2 3 
R • 6 T 6 10 I 2 113 14 15 16 IT 

Spr---- - - - - - - --
40 ~ras Terminals Cambion 1 1 ing 1 

(TOTAL FAILURE RAT fC RE LEC TS 1 HE 3 TE MIN 1-\LS SED IN T ~IS P ~SE~ BLY) 

23 J. 
J" J6 FAILURE RATE SOURCES (FOR COLUMN 20) 2,220,000 REQUIRED 

ATM-605 B MIL-HDBK-217A LIFE A 
CALCULATED MTBF ___ HOURS 

HOURS c 0 ... ,., 
(BS- 321A 

Page~of--i____ 

ATM-798, Appendix F 

DATE: 2 October 1968 
SCHEMATIC NO: 2165355, Rev. D 

~ 8 F .. R. 0 
A u 

; i R 
I( TOTAL 
0 MISCBLLA.- c 
D 

FAILURE 
NI!:OIJS B RATE 

IJTB 
1 
F RBMARXS OF (l/1000 Houra) 
1 

r.~ 
F.R. B 

~2· 
R 

II 11 20 I 22 

;0. 
-- 001 B 1.0 0.031 

!! 

! 
"' ! 
l 
! 
! 

; 
i 

• i 
i 

0.031 
TOTAL FAILURE RATB ___ %/1000 HOURS 

-- ---
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PARTS APPLICATION ANALYSIS DATA 
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ATM-798 

PAGE OF 

DATE 10/10/68 
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PARTS APPLICATION ANALYSIS 

RESISTORS 

Page_1_o£_4 __ 

ATM-798, Appendix G 

DATE: 2 October 1968 PR OJE CT:.~A~L~S~E""P"----
ASSE MB L Y : CI'LEE_Exoe_rim.ent SUB ASSEMBLY:vertica1 Analyzer {NO.1-A) SCHEMATIC NO: 2167370. Rev. A 

I (' ;· ~·~· ffjiftj(' J;"~' ~"tj' q ~41 0' "' "''' ., 
I"' ~j" IJ:,"''t" q 

~w ~~ ~ / t' ~ ~ \ ~:: "'"' "'~ I '-t;: .:; :,; f: .:; ~;;;. ~ q .,. "~~ ~~Q ;; ~!.;> ,so # ;.c;lt'!' -.f ~"' ::: ~ IJi "'~~ f " 'l~'l l@ ~~~ ~IJ..~l ~~~~ ~{" Jlc, l.,~~"'t 11;~1 llf lo,iJ .,..,, ,q .. / 
It !'> 't,_-~ " ,.. 

"ll .t:1~11 I 1~... 1-91 ,,§';:: ...,~ ...,.q, o..J~ 
"' "' R ~ ~8- ;, ..,~ .. R I~ ~ 1 ~" l~~>" Rf ({/ 

~~ ~ ~ l' Q ,e; 't .. .., "' 'i?~ "' 
0 "' 

4i I ~ Cj ~ Cj 
I 

R601 RC07 ~~-\~ A'-1 p" 1M 0.25 ;.;_~ (\ (11 0 c;n 4fl PrP-amn As,semblv 
I I 

0.002 6 5 0.0021 A Lunar 1.0 0.012 

~2 " 30K " " " " 
I I 

" " 0.01 0.04 " " I" " " " " " 
~~ 1

o 41 
I r_3 " " 43K " " " " " " " I" " " " " " I 

" ',R&o4 " " 4. 3K " " " " " " " " " IH " " " " 
I 

:R&o5 " " 100 " " lo n~ 0.08 " " " " " I" " " " " " 
3.9.1< b.215 

I 
- " " " " 0.86 " " Heater " 0.0131 " " " 0.013 I 0. 013 

I ~ I 

" I 

I~ I 

I Iii 
I ;S ... 

I I .. 
I 

0: I .. 
0 I .. 

I ., 
::> 

I g I 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 

19 zo Zl 

FAILURE RATE SOURCES (FOR COLUMN fl.) 

A AIM-2Q5 B CALCULATED MTBF ], 370 • OOO HRS TOTAL FAILURE RATE O. O? J $/1000 HRS 

c D 

-

BS-321A 
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PARTS APPLICATION ANALYSIS 

CAPACITORS 

PROJECT :._...t.Alo.JL,..SuE:..~P;:__ ___ _ 

ASSEMBLY: CPLEE Ex;perjment SUBASSEMBLY:vertical Analyzer (NO 1 -A) 

I 

~/ (; ;i);' ~~Jjij(~l ~ q tJ' ~I' 0' ~ t: ,., .. ;f,f !:?~ /., .f ~~~ ~~ l <1j; ,lc,-' !!' §l ~ cJ',f. 
,!$'~~ t-il~ R " a" .. ~ ... ~"~ "' .. !ii ~ ~c ~ jc,ll:~ 
".,~ l o~ _f ;,C> r;,T ,., ...... ~ q ,ji r~~.s ,§- .f'"' ~ ~ .... -i't- ;,"' ~C, c,'f~l o,f"F ~ "T R j-i' I' ;,.,o;~ ~ "~j ~ 

'0 8 j.s-k~l"' 0 " 
T 

r6o1A Mice a M106R Minibn 10 10 {-., 
I 

3 I 0. 50 0.50 40 Analyzer Assembly 
I Pre-amp II 

lr6o1 Ceramic Farad Cor >.'\60nf II 4KV nK (1 7r:. II 
II 

C602 lr;eramicc SC-1 MUCON 1pf II 50 - :h (1 J 7. II II II II 

I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

I 

20 21 

Page_2_o£ _ _:.4 __ 

ATM-798, Appendix G 

DATE: 2 October I 968 

SCHEMATIC N0:2167370. Rev. A 

J"~' fjtlj,' /;" 'l' f I~ ~ l ~ 
·" ;'"i,._ ,~q "'" "' ~ " 'II !'!! •.!1 tl >t'#t;t~"~ ~~~~"' ~ ~~ ~# 

4i ~ /4.~$ ~ q,"44j .... ~ 
I 4. rJ 4."t'~ 

U, I 

0030 'A Lunar 1.0 0.0020 1 0 0020 
0. I 

o.on 1
11 

II II 0.0017 6 0 OlQ2.__ 
. u. I 
0004 II II II 0.0004 II n OO?Ll 

t: 
!!l 
I: 
:l 
iil 
~ 
" I 
0: .. 
0 .. ., 
" ~ .. 

I 
I 
I 
I 
I 
I 

I 

22 

FAILURE RATE SOURCES (FOR COLUMN fl4) CALCULATED MTB~' 850,000 KRS TOTAL FAILURE RATE Q • Q 146 J. '1000 HRS 

l __ A ATM-605 B 

c D 

----L----

BS- 32 lA 
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PARTS APPLICATION ANALYSIS Page 3 of:_-"4'----

(SEMICONDUCTORS) ATM-798, Appendix G 

PROJECT: AJ.SEP DATE :2 October 1968 

SCHEMATIC NO: 2167370. Rev. A 
ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Vertical Analyzer (NO.1-A) 

M .KAX. TEMP oc AVG PWR DISSIPATION (mw) POWER RATIO MAXIMUM VOLTAGES DIODE PIV a FOR RELIABILITY USE CNLY 
A 

TYPE N A RATED AT p ~ Vcao vca VcEo Yes CIRCUIT PART SMTJ s F M F F T c 
CKT DESIGNATION, U A A J C C 25•c ~:l .., R A UNCTION SPECIAL: (f.i1 0 A U I A 0 0 

F M R U T A A A A A < ..J o R A R A or ENVIRON_: 
1000

1 U I L N I T U TOTAL 
SYM SEMICONDUCTOR, A B C A N U S A C M c C C i:! Q ~ < A C A C A C APPLI- MENT 5 HRS)I R L. T A L A N FAILURE 
NO POLARITY C 1 ~ T C A B II C T B T A T ~:! 1-t f.< ~ ~ ~ ~ i T CATION 5 J C I L L T RATE 

. T E E T L B U I U S U < ~ Q U (Define)= E R P :.. .. T 
U N A D I I A A E A E A 0:: M D A D A D A 5 I A L ~/ PER ('1/lOOOHRS) 
R T L 0 :~T.r E ~ L N L L lA,mb.or s L L L _5 I (See ~ ~ 1000 YP 
B TA TJ N T ~ T T Tc case) V V V V V V ! lbelO'tl R HRS) 1 1 

s R • 5 
I C ' I 9 A 10 11 11 13 tt 15 16 n 11 tt 10 21 in :U 2t 211 u 21 

~ : exa Preamp 2J. 1 0. 
~ FK2484, NPN nst. 25 200 - 175 - - - 21 b.12 - - - - - - - 1'\."t,"J.'trn Lunar~OliA 1.( 01 6 0.006 

~ l 
~ I 

M:ic- = 
CR Reference ro- freamp ~0. I 0. 
601 MC7100 S.C. 25 200 - 125 - - - 1.2 0.01- - - - - 000 2g 1\-ssem-"-'unar§JoqA 1.(001 6 0.006 

. I 

CR I 
602 II 11 II II II II II II tl II II II IT II II 11 II II !! 11 !! I II I! II I! II 

I 
I 
I 

I 
I 
I 

I 
I 
: 

~· I 
s I 
i I 
- I ;: I 

i l 
" FAILURE RATE SOURCE (See Column 2S) " ·I " 0. 018 

A ATM- bOS C NOTE: It is assumed the transient and peak power does not exceed the safe limit. TOTAL FAILURE RATE ::....:,~~---l/1000 HRS. 
8 D 

BS-321A 
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PROJECT::~~A~L~S~E;;:;P'-----
ASSEMBLY: CPLEE Experiment 

M 
A 
N TEMPERA TURI 
u RANGE CIRCUIT TYPE DBSIGNA TWN 

(CBC, IIIL OR MFR) F 
A SYMBOL c and 

NUMBER T 
CONSTRUCTION u 

R MAX MIN 
E 

I z 3 R f 5 

-- -- -
Channeltron BxRL 

Collector Rod 

" 2166256 " " II 

Collector Rod 

" 2166257 " " II 

Deflection Holder 

" 2120176 II II II 

Ultra- Violet Trap 
II 2165631 " " II 

15 

PARTS APPLICATION ANALYSIS 

(MISC. PARTS) 

SUB ASSEMBLY: Vertical Analyzer INO 1-A} 

ELECTRICAL 
BASIC I 8 STRESS UA.IOR 

PERCENT CNARACTERJBI'ICS AILURBI 0 
RATB I U 

DUTY .... I R 
(1/10001 c 

CYCLE' APPUCA'11011 HOURS)! B 
RATBD USB at I(SEB 

--~ 1flS) 

• T • I 10 Ill 

I 
I 

-- 1--- I 
0.50 Preamp. Assemblies (6) 0.0161 c 

I 
I 

II " " Analyzer Assembly 0.036: " 

1 
I 

II II II " II " II 

II II II " II " II 

0.50 for 

" II 120 hrs. II II 0.105 II 

I 

IT F AlLURE RATE SOURCES (FOR COLUMN II) 

1' A. AIM-605 B.MIL-HDBK-217A CALCULATED MTBI,32 4, 009rouRS 
c. ASD-R-05-64-1 D. MU 9td 21 T Cbart lCQV 

OtiD r ... tUI 

BS-3ZIA 

Page ___L__ of. _ _.__ 

ATM-798, Appendix G 

DATE: 2 October 1968 

SCHEMATIC N0:2167370, Rev. A 

FOR RELIABILITY USE ONLY 

I FAIL-PART I URE TOTAL 
SPECIAL FAILURE I 

£NVIRONMBNT I RATE RATE 

(DB FINE) llftJLTI 
: PLIER 

(1/1000 HOURS) 

12 
1

13 If 

Lunar 1.0 0.096 

" II 0.036 

II " II I 

II " 0. 105 
I 

l 
I 

II I " II 

I 
I 
I 
I 
I 
I 

l 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

TOTAL FAILURE RAT,P. · 3 0 ~/1000 HOURS 
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PARTS APPLICATION ANALYSIS 

RESISTORS 

Page....J.._ of __ 4_ 

ATM-798, Appendix H 

DATE: 2 October 1968 pROJEcT :-:-'A~L:::.S~E;;::P=::-=:---:-
ASSEMBLY; CPLEE Experiment SUB ASSEMBLY: 60° Analyzer Assembly(No. 2-B) SCHEMATIC NO: 2166260, Rev. E 

1 (' ;· j¥~' f~Ard!jj' ~-~· Vi" f(j" 
~ l' . !'o .,, I " 

I .,~'Ill~ ., ~ ~\ ~., !>: ~ <>"'~>: ! ~ ~ ~ ~ ! r;;~"''' ~: ~~trJ/i ~·t~ 11 l~ Ill ·"~!' ..,f 'JI' ~ ~ &"' 0~ 0 ~~:~;; ~~.~ ,.,~ ,..,., ... ~ ,j ~ill/ ~f~ t ~ 
"II ~~~~~ ; ~"""§ :t~ ~~~.., ~~.., l.i; .i,'t ~"I" $/&:~ 1~: .g.~,f ,~;:: "i§ .., ... "i§ 

"'"' ,.. "f ,.. 
lt § ~ "' "' R j ,p§ ~ l " ~ '1 ~s '~$ l~ f;;, ~ ~ ~ ... 4i I 4; ~ § ~ c;; 0 ,.. 

R60l RC:.(l7 
Allen 2. 5 

1 0 b.oo2:A 
I 

Bradlev lM 5 0. 25 mw ·a. 01 40 Preamp. Assembly Lunar l.O 0.002 6 0.012 
I 

iR602 " " 30K " " OJll 0. 04 " " " " " I" " " " " " 
2. 5 I 

R603 " " 43K " " mw 0.01 " " " " " I" " " " " " 
I 

R604 " " 43K " " " " " " " " " I" " " " " " 
I 

IR f,n~ " " 100 " " b.02 0.08 " " " " " I" " " " " " 
-- " " 3.9K " " p, 21: 0.86 " " Heater " p.013 " " " 0.013 1 0.013 

!i: .. 
I§ 
§ 
..:t .. 
0: .. 
0 .. ., 
" 0: 
g 

I 

I 
I 
I 
I 

I 

19 20 21 

FAILURE RATE SOURCES (FOR COLUMN 114) 

A ATM-605 B CALCULATED MTBF l, 370 • QQQ HRS TOTAL FAILURE RATE~ '1,/1000 HRS 

c D 

----

BS-321A 
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PARTS APPLICATION ANALYSIS 

CAPACITORS 

PROJECT :._....:A~L.,s:!.<E'""P,__ ___ _ 

ASSEMBLY: CPLEE Experiment SUBASSEMBLY: 60° Analyzer Assembly(No. 2-~ 

Page_!__of~ 

ATM-798, Appendix H 

DATE: 2 October I 968 

SCHEMATIC NO: 2I66260. Rey. E 

1 

j;/ ~ 1041!}/f(f" J:"~' ~" ~ .. ~" ~ ~ f ~~ '/ R' h ~ §l ~ 'll ~ It' ~ 
~ CJ ...,~ 1,;~ ,e> ...,~, ,e> 
&~"" ~4;~44?' ~q, ~"'~'~ i' ~~<>4; ~ ! ~ ' I.e> $'# 

'j..! liN/ lljt(!.;;''N ~~ ~,.v / llt li·'.r'if '; .r.}.'? ll ll· ll&:l ".,l i' 74' ,~... ~ (;"' ~# 4>i'£ c."' '$ "" o""~llf ~ ~ ~ 
"! /4.'1/f~ ~ q_"t'l! ~~ 

" e I 4' #'}/"" " I '\ c."' -."'f!! 

<--6oiA 
I I I 

cMica, Ml06R Mini tan IO 10 (., "\ I o.so I ( 40 Analyzer Assemblv (}(}20 A Lunar• I. 0 0. 002( I 0.0020 
I 0. I 

lr6oi Ceramic Farad Cor ,560pf " 4KV - 13K :0 7~ " " Pre-Amo. " 0017 1" " " O.OOI7 6 0.0102 
I 

" " 
U. I 

lr602 Ceramic SC-I MUCON I p£ " 50 " I 6 lo I2 " " 00041" " " 0.0004 " 0.0024 
I 
I 
I 

i I 
I 

! I 
I 
I 
I t: 
I .. 

"' I ~ 
::l 
iii 
~ .. .. .. 
0 .. .. 
" g I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I I 

I I 
I 

20 21 22 

FAILURE RATE SOURCES (FOR COLUMN f14) CALCULATED MTBF6 ' 8 5 Q ' Q Q Q HRS TOTAL FAILURE RATE Q' Q I 46 J. '1000 HRS 

I 
A ATM-605 B 

c D 

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

BS-3ZlA 
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PR OJE C T:. __ A£U.L>;!.S~E.£:.P:..._ __ _ 

ASSEMBLY: CPLEE Experiment 

M MAX. TEMP oc 
A 

TYPE N A 
CKT DESIGNATION, u A J c c 

A R F M U T A 
SYlol SEMICONDUCTOR, A B C A N U s 

c I T T C A g 
NO. pOLARITY U E T • T L 

~ D u N I 
R T 0 HOT 

SP0T B 
'TA 

N 
o TJ 1 J 

' R • Tc 

exa -Q60 EK2484 NPN 1Inst.1. 25 200 

Mic-
CR Reference ro-
601 MC7100 -S.C. 25 200 

CR 
602 " " " " " 

• F AlLURE RA TB SOURCE lflee Column U) 
A AIM-fiQS c 
8 D 

..... 
BS-3ZIA 

PARTS APPLICATION ANALYSIS Page_.,___ 

(SEMICONDUCTORS) 
ATM-798, Appendix H 

DATE: 2 October 1968 

SUB ASSEMBLY: 60° Analyzer Aggembly(No Z-Bf'CHEMATIC NO: 2166260, Rev. E 

AVG PWR DISSIPATION (mw) pOWER RATIC MAXIMUM VOLTAGES DIODE PIV 3 FOR RELIABILITY USE CNLY 
RATED AT Vcoo Vee VCEO Vcg 

PART §RA~4 S 
F M F F p " CIRCUIT T C ... ~ ... 

UNCTION SPECIAL 5 (%/ 0 AU I A 0 0 25"C <N ,.,~ R A R A R A I L N I A A A A .. ENVIRON-: lOOO I U T U TOTAL 
A C M C c c ~"' < < A c A c A c APPLI- MENT ~HR.S): ~ L,T A L, A N FAILURE 
M T B T A T ""' ~ ... T T T T T T CATION I L L T RATE c ...... 

~~ • u E u g u R p 
~TI B u I u s u ~ (Define) ~ I B A D A D A D A A L I A E A • A ('!,/ PER (\/1000 HR.S) g s 

L N L tA.mb.or 
... L L L 5 1 (See T I 

1000 yp • L ~ § lbeiO'O E E N T case) v v v v v v HRS) 
'TA to Tc u R 

' T . II 13 .. " .. 13 " .. .. " : .. " " " " " 
Pre am = I 

I 
~ssem §o. I p. - - -

b1v Lunar~01l A klo1 6 0.006 17 5 - - - 21 0. 12 - - - - 1.0 

= I 
~ I 

§ I 
Pre am Luna~O. I !0. - - - - - - - -- 1000 2g 1.0001 6 0.006 125 1.25 0. 01 ssemb y ;:00 !1 A 

I 

~ I 
" " " " " " " " " " " " " " " ~ 11 I" " " " " 

I I 
I 

i I 

! I 
15 I 
9 I = 
§ I 

I 
I i : 

~ I 

~ I 

= I 
5 I 

I 

I I 
1:11: It 111 .....,ed the lrantllent and peale power does not exoeed the safe llmij" TOTAL FAILURE RATE 0 · 0 1 8 '!o/1000 HRS. 
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() 

'1:1 
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(II 

PARTS APPLICATION ANALYSIS 

(MISC. PARTS) 

PROJECT:_...;A_L..;;.S_E_P _____ _ 

ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: 60° Analyzer Assembly(No. 2-Bl 

M 
A 
N TEMPERATURI ELECTRICAL 

CIRCUIT TYPE DeSIGNATION u RANGE STRESS 
PERCENT 

MA.JOR BASIC I S 

(CEC, MIL OR MFR) F CHARACTIRISTICS AILURBI 0 

SYMBOL A RATE I U 
c DUTY .... I R IIIII 

NUMBER T CYCLE 
(\/10001 c 

CONSTRUCTION u APPLICATION HOURS)! E 
R MAX MIN RATED uss at 1 (SEE 
E __ •c 

1 
tts) 

1 2 3 R • 5 • 7 • • 10 Itt 

I 
I 

-- - - I - -
Channeltron BxRL 0.50 Preamp Assemblies (6) 0. 016! c 

I 
Collector Rod I 

" 2166256 " " " " " " Analyzer Assembly 0. 03~ " 

Collector Rod I 
I 

" 2!66257 " " " " " " " " " I" 

Deflection Holder 
I 
I 

" 2170176 " " " " " " " " " I" 

I 
Ultra- Violet Trap 0. 50 for I 

" 2!65631 " " " " " 120 hrs " " 0. 10~ " 

I 
I 
I 
I 

: 
I 
I 
I 

I 
I 
I 
I 
I 
I 

15 
FAILURE RATE SOURCES (FOR COLUMN 11) r· r7 A. ATM-605 B. MIL-HDBK-217A CALCULATED MTBF3 2 4 • Q Q !:lrouas 

c. t.SI:!-ll-05 6!!-l(G E p. MUStd211C .. rtXXIV 

ORD 'Ot"' •tsa 

BS-321A 

Page_4 __ of 4 

ATM-798, Appendix H 

DATE: z October l'i'6S 
SCHEMATIC NO: 2166260. Rey. E 

FOR RELIABILITY USE ONLY 

I FAIL-
PART I URE TOTAL 

SPECIAL I FAILURE 
IINVIRONMENT I RATE RATE 

(I>BFDIE) 1
MULTI 

: PLIER 

('1>/1000 HOURS) 

12 lu 14 

Lunar 1.0 0.096 

" " 0.036 

" " " 

" " " 

" " 0. 105 I 

0. 309 
TOTAL FAIWRE RATE __ f,/1000 HOURS 

-------
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!Xl 
(1) 

en .... 
en ... 
0 
'i 
en 

PARTS APPLICATION ANALYSIS 

RESISTORS 

PROJECT: ALSEP 

Page_I_o£ __ 9_ 

ATM-798, Appendix I 

ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Ancillary Module Assembly 
DATE: 30 September 1968 
SCHEMATIC NO: 2165405. Rev. c - - --

I (' ;· ivf~' ~~i/il' li~" ~·-~· q ,l . "' ~~I "' I "'~!Jt 'l "' ~ R' ~"' !>: ,e- ,§':,: .$' .§' 
~~ §~ ~ ! '/;~!; ~! l!t;rf£~1! i4 1.1 ll~ §§ § <>'rJ!, --t I ~q " 1:/ 
c?~ "'t:~ R " (j ~ I: ~§~ llf I ">if 4,~~ '>:q 4,~~ ~ !II 4.,..,. (j ,.. g#&-u ,,§;:: ...;,~ ov.q, ~~ uti ~~~~~ I .,,..~o ~" ¢'~~~ ~ ... ~~ «"'H~ $,1:: ~~· ... v~"' ~g, "' "' ~ ~ ,f~ ;;, ~ ~ ;:; N"-1 ~\;;;: ~~ '/.."'C~ 

li' I ~ ~ q ,e- ~ I~ S I ~j ~,et -/;; fRt' 
41 I Iii ~ IJ ~ 

G 0 ~ 

R701 RNR~~r. ~02K 1 < Jl O.Ol'i
1
A 

I -- 0. l l 0.01 0.01 40 T.emn.er~tnre> r.ontro1 Lun~r 1 0 0.01 ~ 1 n n1~ 

R702 II II _80K II II 
I 

II II ~ 0.03 II II II II II II II II 

II 
I 

R703 II II !OK II II 0.01 II II II II II II I II II II II 

I 

R704 II II 
40?K II II II II II II II II II II II II II II 

~ 
II II II II II II II II II II II II II II II II II 

i 
R706 II II 280K II II 3 0.03 II II II II II II II II II II 

R707 II II Z.IOK II l II II II II II 
t: 

II II II II II II 0.01 

I§ R70Jl II II ~02K II II II II II II 
II II II II II II II II 

II II 175K II 0.09 II II II II 
Iii 

II R712 II 9 II 

~ II II II " .. 
R713 II II !OK II II l 0.01 II II " II " 0: .. II " II II " 

0 

R72l " II ~2.1K II II II " II " Dust Cover Removal 
II II .. " II II II " ~ 

R722 II II IOK " II 3 0.03 " II " II II g " " " " II 

R723 " II fi'lK II II 2 0.02 " " " II II II " II II " 
R724 RWR69G " 4.0 II 2.5 50 II II " II 0.001 II " " b.OOl II 0 00~ 

R73l RNR~~r. II IOK " 0. l 41 0 41 1 00 " TPmnPr~tllre> Monitor .015 " II II 0 01 s II 0.015 

R732 II II '2.80K II " 1 0 01 " 
II II II •" " II " II II 

l 
R733 II II II " II II " II II II II I" II II II II " 
R734 II 

IOK II " 
II II I 

II II " II II 
II II II II II II 

19 20 21 

FAILURE RATII SOURCIIS (FOR COLUHN f1f) 

A ATM-605 8 CALCULATED MTBF -- HRS TOTAL FAILURE RATE - %/1000 HRS 

c D 

-- -- ----

BS-3ZlA 
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!Xl 
(1) 

Ul .... 
(I) .... 
0 
'i 
(I) 

' 

PARTS APPLICATION ANALYSIS Page_z_of---2_ 

RESISTORS ATM-798, Appendix I 

PROJECT:_.!!A..=.L~S~EP ___ _ 
ASSEMBLY ; CPLEE_ExoerLruent SUB ASSEMBLY: Ancillarv_Module_Assembly .,. 

DATE: 30 September 1968 

SCHEMATIC NO: 2165A05. Rev. C 

1 (' ;· ~'lf.fi:ffj' liV~ ~ .. f/1" ~ ~q o· '~> "'l' " ''~~ ~~'If/~ §.. ~ ~ ! 'II ~ t: \ ~., !t-!t" '""' ~·v't'f ~~-- ~~~ §:ti t § 
vi!ll t'l:~ t: v 'P':f Lrf~IR.~ t~ll .'/ e'f.f ~li it 'II I f.rl; ~~ II:~ ~-.;~ 
~~l trfJ-~! l .,,. ... ~ ,1/!J ~l' .;'"~"" ~"'~~,it ~"'.fi·'" ~~0~ it!ll 1-' ,,§';:: o..J~ o..J.q, ~~ 

,r'1 ::e .; ~ "' R ~ R8- ~ ~ "' ~ I~ S I "".t l'~~" R't '"""'~~" 
~ .. ~ ., I~ ~ 'Rj ~ 

c.; \A~ ... 
I I 

R735 RNR55C - lOK 1.0 0. 1 1 0 01 1 00 40 Temoerature Monitor 0 0151A Lunar 1.0 0 01_5 ~ 0 01~ 

,; 
lil 
:!i 
"' .. 
-= I I ... 

I 0 I .. 
I ~ I 

I g I. 

I I 

I I 
I I 
I I 

I I 
I I 
I I 

I I 
I I 

I I 
I I 

I I 
I 

19 20 21 

FAILURE RATISOURCES (FOR COLUMN flf) 

A ATM-60:2 B CALCULATED MTBF 380 000 II1IS TOTAL FAILURE RATE 0 · 27 1 '!j/1000 KRS 

c D 

---- ------

BS- 32.1A 



() 
Ill 
"0 
Ill 
D. .... 
0 
>oj 
fiJ 

I 

PROJECT :.......:A;,;::.L~S~E='P'::-:,----,-
ASSEMBLY: CPLEE Experiment 

PARTS APPLICATION ANALYSIS 

CAPACITORS 

SUBASSEMBLY: Ancillary Module Assembly 

~ ~ q ~ ~,f ,f o·,. ~ 

l~ t''/l I l t~.. ~! ~~~lll"~l~ 'l,l l~"' ~/ ~ '10'~~ W .. •>;>1 l.'~"' ,. "'"' "')t~.f •' e• R~ Q•lf.• 
§-/I 

~~~""' i' q'j' F l ""' ;; ~ .£> o~.t~ ~ J ~ ~8 ft~~ ~ 

I 
C70l C:KROf.C:W APl"nvrw 0.002 10 200 61- 0.03 0.01 40 To~no~oh•~o C:nnt..nl 

C702 II II II II II 
II I 

I" II II II II 

C703 CSR13BG Kernet 18 II 50 
I 

27 I II 0. 54 II II II 

(Radial 
b. 9: II 

II c-:704 Ml06 •~d)_ r:nmn Tn 10 ?n {., 0. 15 II II 

I 
C:70& II II II II II II t II II II " II 

I 
C706 CSR13BG iKe met II 10 5_0 l7o 1" 0,58 II II II 

C721 CKR06CW l.Aerovox 0.002 II 200 
I 

6 I tt b.03 II II Dust Cover Removal 
(Radial 

6 
I 

b. 15 
II 

C722 Ml06 leadl Como. Inc 10 20 o ol " II II 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 
I 

20 21 

Page-l._ of--'1. 

ATM-798, Appendix I 

DATE: 30 September 1968 

SCHEMATIC NO: 2165405, Rev. C 

Jl~ ~"ll' 'l' II! l' S' ~ 
11 ft,tf!/ 6-~p,~~> 

Oj !8' '""'" Si Cl"' ~# ~ ~ /4r.~~ ~ 4~41 $'~ 
I 4, c." 4, ~ 

I I 
n ooo\>.A Lunar• 1. 0 tl.0002 1 0 000~ 

I 
II I II II II II II II 

I 
0,QQ4Q II II II 0.0040 II 0,0040 

I 
0.0005 II II II 0.0005 II 

0 000~ 
I 

II I II 
II II II " II 

I 
p.ooso " II II 0.0050 II 0 ooso 

I 
b.oooe " II II 0.0002 II 0.0002 

II I 115 
- -= 

II II II II II 

1: 
::3 
iii 
~ .. 
"' .. 
0 .. ., 
::> 

~ .. 

I 
I 
I 
I 

I 
I 

I 

I 

22 

FAILURE RATE SOURCES (FOR COLUMN 114) CALCULATED MTBF9' 260,000 HRS TOTAL FAILURE RATE Q' Q l 08 
~ '1000 HRS 

l __ A AIM-2Q5 B 

c D 

----·-- -- --·-

BS-3ZlA 



Ul 
(1) 

§. 
() 

0 
::s 
p. 
c 
() ,... 
0 ., 
rn 

PARTS APPLICATION ANALYSIS Page __ 4 ___ of __ ~---

(SEMICONDUCTORS) ATM-798, Appendix I 

PR OJE C T:·~A~L!i!.SE""P!i:.-______ _ 

ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Ancillary Module Assembly 
DATE: 30 September 1968 

SCHEMATIC NO: 2165405, Rev. c 

TYPE 
CKT I DESIGNATION, 

SYM SEMICONDUCTOR, 

NO. .POLARITY 

M 
A 
N 
u 
F 
A 
c 
T 
u 
R 
B 

' R 

irexa 

'MAx. TEMP °C AVG PWR mSSIPATION (mw} POWER RATIO 

A 

M ~ R U T A J lc 
~ ~ ~ ~ ~ 

~ r zsoc A A A A ~:l 
S r A C M C C C ~~ 

RATEDAT ~ I' 

E A E T L 
E M' C T B T A T <E-o 

8 A uius u :J 
~ L D ~ 
, TA $TJN 

ROT 
SPOT 

• Tc 

Is AEAE A 
E E LNL L mb.or: 
N T T caae) 

, T 1 , TA 10 C u 12 

" .. . 
.JO 

~~ 
~~ ... 

:! 

IQ70ij2N2912, PNP fnstrf40 j200j- poojl.OW~_:_25j200j 3 10.0~~ 

Q7021 2N2222A, NPN 500 II.Swl " 175 I 5 

(mo.~! 2N2907A, PNP 400 I " 4 

Q704l 2N2912. PNP 300 I LOW 3 

Q705l 2N2222A, NPN l~oo !I.8W1 " 5 

Q706l 2N2907A, PNP 400 I " I tt 4 

Q7211 2N744, NPN 3oo lr.ow 3 

Q722 11 I !t 6 lo o/ " 

107231 ?N7Q07A PNP 400 II.8wl " 36 0. 0~" 
F AlLURE RATE' SOURCE (See CollliDn 23} 

MAXIMUM VOLTAGES DIODE PIV 

vcBO vee VcEO Vcs 

R A R A R A 
A C A C A C 
T T T T T T 
E U E U E U 
D A D A D A 

L L L 

v v v v v v 
14 lll 16 11 11 It 

75 IO. 9~ 40 I " 

60 II. 401 " 

25 lo. 511 20 

75 lo. 901 40 

60 II. 40 

20 lo. 801 12 

75 II. 401 40 

A 

8 

ATM-605 c ______ _ 
NOTE: It is assumed the transient and peak power does not exceed the safe limit. 

D 

BS-321A 

; FOR RELIABILITY USE CNLY 

CIRCUIT I PART ~TJ ~F M F F~ c UNCTION SPECIAL:(%/., 0 A U I A 0 0 
or ENVIRON..: lOOO I U 1 L N I T U TOTAL 

APPLI~ MENT § HRS)I R L. T A L A N.l FAILURE 
CATION (Define) i J i R ~ L T L T RATE 

= I A L ('{,/ PER (1'./1000 HRS) 
!: 1 (See T I 1000 yp 

i lbe E : HRS) 
:n _l!s :J4 u 2a 121 

~
ust 
over 
emov!l '' 

~ 

~ I 
~.o<ili_" 
5 I 
§ I 
~ " I " 
!i! I 
5 I 
~.oo!r" 
e 1 

L.oo~" 
I 
I 

• I ,, 
;;D.OOil 
!! I 
- I 

"l" 
I 

- I 
5 I 
iil.OOJ3 " 

0. 
" lnn1111 n 001 

0. 
11 p031 11 0.003 

o. 
!! bo1 1" 0.001 

0. 
,, Po3',. 0.003 

0. 
'' bo1 1 , 0.001 

tt I!! Ill 

0. 
" ~03 111 0.003 

TOTAL FAILURE RATE $/1000 HRS. 



Cll 
(I) 

§. 
n 
0 
::! 
p. 
c 
n .... 
0 ., 
fJJ 

PROJECT:._..J.A:~.~L,;;SI£E<£.P~--
ASSEMBLY: CPLEE Experiment 

M MAX. TEMP °C 
A 

TYPE N A 
c c CKT DESIGNATION, u A J A A F M C R U T 

SYK SEMICONDUCTOR, A 8 T A N U 9 
c I C A B POLARITY U T NO. T E A B T L 
u N L D l 
R T 0 HOT 

SPOT • N . ' ' R 
• TA ,TJ • Tc 

1Pexa 

10724 2N3420 NPN nstr 40 200 

fM:ic-
CR Reference, o-

"..l.Ql MC:71 02 f:: c:. 40 200 -

CR 
702 " " " " " 

CR 
703 " " " " " 
CR 
704 " " " " " 

CR 
705 " " " " " 
CR 
706 " " " " " 
CR 
707 " " " " " .. 

F AlLURE RATE SOURC.I (See Coltamn 23) 

A ATM-605 c 

8 D 

r.AtA 

BS-321A 

PARTS APPLICATION ANALYSIS Page 5 of 9 _......_ __ 
(SEMICONDUCTORS) 

ATM-798, Appendix I 

SUB ASSEMBLY: Ancillary Module Assembly 
DATE: 30 September 1968 
SCHEMATIC NO: 2165405, Rev. c 

AVG PWR DISSIPATION (mw) POWER RATIC MAXIMUM VOLTAGES DIODE PIV ~ FOR RELIABILITY USE CNLY 
RATED AT vcao vc8 Vc£o Vcs F M F F !> u 

~~RCUIT PART 5RA~, S T C .. A U I A 25•c "~ NCTION SPECIAL = (%/ 0 0 0 <" R A R A R A I L N I A A A A ~=:., 
..lO 

A c A c or ENVIRON -i lOOO I U T U TOTAL 
A C M C c c < < A c APPLI- MENT ! HRS) I ~ L.T A L A N FAILURE 
M ""' !:: .. T T T T T T I L L T RATE c T 8 T A T .. .. CATION 

(Deline)~ : B 
8 u I u 9 u ~ ~a 

E u • u E u R p 

~~ 
A D A D A D A A L I A E A • A lr'i':. I'M!OOO HRS) • s 

!Amb.o 
.. L L L = I ~r.: T l • L N L L ~ 1000 N T s lbel •• 

' T o TA 10 Tc u 
ease) v v v v v v R HRS) • .. .. .. .. .. .. .. " .. .. =n " 

,. .. " . 
bust 

I S I 
(:over LunarSo. 1 0. 

0.006 800 10'\1 25° 11 nrl' ~A lo 4' IR~ - lt-n - > o~nu l1 ~oob1 A 1.1 lnn 

= I 

= I 
I 

lremp. I 
o. I o. 

2~0 2 ~ 0 0 50 3q ~r>ntrn T .nno .inn 1 i A IT n 00 1 0 OOL 
I 
I 

" " " " " " " " " " " " " "· " ~" " " " " 
I 
I 

" " " " " " " " " " " " " " " II I II " " " " 
I 
I 

" " " " " " " " " " " " " " ,, = "I 1t " " " " 
I 
I 

" " " " " " " " " " " " " " " II: II " " " " = I 
1 

" " " " " " " " " " " " " " " "I" " " " " 
I 
I 

" " " " " " " " " " " " " " " "I II " " " " 

~ r NOTE: It iB assumed the transient and peak power does not exceed the safe limit. . -- -- TOTAL FAILURE RATS 'l,/1000 HRS. 

- -- --- -- ---



Ul 
(1) 

§. 
n 
0 
:;:1 
p.. 
.:: 
n .... 
0 
1-j 

[/1 

PROJECT:._.!:!A~L2S=:.E~P ___ _ 

ASSEMBLY: CPLEE Experiment 

M 'MAx. TEMP oc 
A 

TYPE N A 
CKT DESIGNATION, u A J c c 

A U T A F M C R 
SYM SEMICONDUCTOR, A B T A N U s 

c I C A E POLARITY U T NO. T L T E A E 
u N L D I 

HOT R T 0 SPOT B N 
'TA 'TJ . I 

' R ' Tc 

Mic-
CR Reference, ro-
708 MC7102 S.C. 40 200 -
CR 

i 70Q " " " " " 

CR 
710 " " " " " 
CR 
721 " " " " " 
CR 
722 " " " " " 
CR ' ' 731 " ! 11· " " " -----
CR Zener, Fair 
731 1N4611A Chil " " " 

.. 
F AlLURE RATE SOURCE (See Column 23) 

A ATM-605 c 
8 D 

BS-321A 

PARTS APPLICATION ANALYSIS Page 6 of _........_ __ 
(SEMICONDUCTORS) ATM-798, Appendix I 

SUB ASSEMBLY: Ancillary Module Assembly 
DATE: 30 Seotember 1968 
SCHEMATIC NO: 2165405, Rev. c 

AVG PWR DlSSIPATION (mw) POWER RATIC MAXIMUM VOLTAGES DIODE P1V a FOR R£LL\BILITY USE CNLY 
RATED AT Vcao vee vcEo Vcs 

PART §.A}~ S F M F F ? " CIRCUIT T C ... ~ .. 
UNCTION SPECIAL : (\1,/ 0 AU I A 0 0 25•c <N ... ~ R A R A R A ENVIRON-5 1000 I U I L N I T U TOTAL A A A A !::., << A c A c A c .. 

L.T A L A C M C c c APPLI~ MENT ~ HRS): ~ A N FAILURE 
M T 8 ""' i::" T T T T T T CATION I L L T RATE c T A T < .. B u B I ~~ E u E u (Define)~ I B 

R p 
~~I A u u s u i:i D A D A A A L I A E A E A D 

(%/ PER ('l,/1000 HRS) s .. L L L 
5 I ~':: T I E E L N L L lA,mb.or i:i 1000 yp 

N T i 1""1 E E 
10 Tc u 

caae) v v v v v v R HRS) 
' T . 'TA .. " .. .. .. ., .. .. " .. -.. " " " " " I 

I 
emp. 0 I 0. 

2~0 
- - -

12.5 In o -- -- - -- -
50 ?Q ~nnhn T .nn ,..i!nt)'JI A il lnn1 1 n nn1 _, 

I 
" " " " " " " " " " " " " " 

I 
" " " " " " " 

= I 
" " " " " " " " " " " " " " " 

~ I 
5 II i 11 " " " " 

bust I 
f:over ~ I 

" " " " " " " " " " " " " emov l " ~II ! 11 " " " " 
~ I 
= I 

" " " " " " " " " " " " " " " ~" 1, 
" " " " 

e I 
! I 

I I 9 1,. " " " " " " " " " " " " " " " !! II " " " " -· ' ·--- --·-·· 
I 

fremp. I 
500 " " " 5.00 " " " " " " 6.6 6.6 ontro " II :II " " " " 

= I 
I 

I 
I 
I 

I .. .. 
NOTE: It 1s assumed the transient and peak power doea not exceed the safe limit. TOTAL FAILURE RATE 0. 039 %/1000 HRS. 
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PARTS APPLICATION ANALYSIS 

(RELAYS) 

PR OJECT:._,::!A:=L~S==E:.!..P ____ _ 

ASSEMBLY: CEL.EE __ Exoeriment SUB ASSEMBLY: Ancillarv Module As_s_embl 

CONTACT LOAD NUMBER RELAY 
OF 

TYPE DESIGNATION 
RATBD ACTUAL l'OLB$ I'OWBR VOLTAGE 

CIRCUIT (CEC, MIL OR MPR) 
c VOLTAGE CURRENT TYPB T A jou.x A MAX.~wm. REFER- v 

0 u 
FrEADl 

OF 0 c It c p 0 ENCE MANUFACTURER ~~T"i L .T T A T u p OBSIG- AND L R PBAK STATE SURGB 
A I u T R 0 T L a .NATION CONSTRUCTION 

A • A L v • A L R. 

~ v ~ A 
D • D L v v A A I 

I 2 3 • I I ' 10 11 12 u lt I~ II 

IResi -
K701 Magnetic Latching, DPDT lreledyne 0.5 29 29 0.13 

--
2 10( 27 10. 24 tive 2 

~702 " " " " " 0.06 " " " " " " " " 

DBVlCE 
AVERAGE FAILURE RATE SOURCES (FOR COLUIIJI NO. 21) 
AKBIENT 

TEMPERATURE 
ATM-605 CALCULATED MTBriO, 000, 000 HOURS ·c A B 

c D 

•• 25 H 

BS-3Zl A 

y 

COIL 

RATE 
OF 

OPERA 
nONS 

PBR 
HOUR 

Page 7 of __ ....z_ __ 

ATM-798, Appendix I 

DATE: 30 September 1968 

SCHEMATIC NO: ?lo,;~;ao~; r>~v. g_ ---- ---· -..... 

BF • 0 F. 
A A 0 F R. 
8 I U 
I L R F M 
c u c R. 0 TOTAL RBQ'D R B D LIFB FAILURE MISCBLLA- • I RATE OPERA NBOUS 
~"' P..•• F noNS REMARKS 
($/ ~;, I ('1>/1000 HOURS) 

SB~ 
~ 

B 
R 

11 18 19 I 22 23 

fremp. 0. --
24 pos B 0.005 ontrol l. 

" " " " " " " 

TOTAL FAILURE RATE 0.010 \/1000 HRS 

21 



n 
0 
;:l 
;:l 
(1) 
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PARTS APPLICATION ANALYSIS 

(CONNECTORS) 

PROJE CT:._L.A!.IL,.;Su;E:..~P;:__ ___ _ 

ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Ancillary Module Assembly 

.. PINS 
A NO. 

" HUIIBER CURRENT VOLTAGE 
cmcurr, TYPE DESIGNATION u AMBI· INBBRT or 

(C EC. MIL OR llFR) F ACTUAL BETWEEN PINS THEAC~~CT liNT GUIDE 
REF. A MATL DfSBR· 

AND c TBU.P TION8 
DESIG- T TOTAL ACTIVE RATED !;rEAD 
NATION CONSTRUCTION u MAX. MIN. RATED CTUA TRAN- BURG& •c pUIUIIO 

R SIIINT STATB 
E [.IFB 

I 2 3 
R 4 6 7 8 10 II 2i13 14 5 18 17 

- - - - - - - - pr--Terminals, 3231-1 Cambion 1 1 40 Bras in_g 1 

(THERE ARE 22 C F Tf ;ES;E N TI E AE ~EM LY) 

23 

r r r FAILURE RATE SOURCES (FOR COLUMN 20) 
REQUIRED ATM-605 8

MIL-HDBK-217A CALCULATED MTBF ___ ROURS 
LIFE A 

HOURS c 0 

"''""' • 
(BS- 3ZlA 

Page_s_o£ __ 9 __ 

ATM-798, Appendix I 

DATE: 30 September 1 968 

SCHEMATIC NO: 21065405, Rey, c 

rr 8 
F.R. 0 

u .. i ~ R 
0 

TOTAL 
MISCBLIA- c 

D 
FAIWRE 

NIJOUB 

; : E 
I 

RATE 

F (1/1000 Houn} RBMAIUCB OF 
I RATB 
B 

~,\00( 
F.R. 

R 
Hour• (lie• •• .. II 20 I 22 

Lunar .0004 B .0004 
~ ; 
! I 

"' 

! 
! • 
~ 

0.0088 
TOTAL PAIUJRJ: RATE ___ io,·~uOO IK>URS 

-··-
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PARTS APPLICATION ANALYSIS 

(MISC. PARTS) 

PROJECT :~~....,A=L~SE:;,P-=--~-
ASSEMBLY: CPLEE Experiment SUB ASSEMBLY: Ancillary Module Assembly 

I( 

A 
TEMPERA TORI N ELECTRICAL 

BASIC I S u RANGE STRESS ILUOR CIRCUIT TYPE DI'SIGNA TION PERCENT CHA.RACTERIBI'JCS AILUREI 0 
(CEC, MIL OR MP'R) F 

RATB I U A SYMBOL c DUTY ... I R 

""" ('1/10001 c NUMBER T CYCLE APPLICA TlON ROURS)I E u CONsTRUCTION 
R MAX ION RATED uss at J(SEE 

• __ ·c, tlSI 

1 z 3 R • 5 • 1 • I 10 Itt 

I 

Thermistor, I RT Bead 55 0.55 I 
207 GB42JM4 Fen well 250 -50 MW MW lOOo/o Temperature Monitor 0.060 I C 

I 
huib I - - - lz,sw o.10olc 15El66 IAtla s z.sw 1 operatio Dust Cover Removal 

: 
- I 

" " " " " " " " " I" 

~ 
I 

I 
I 

I 

15 
FAILURE RATB SOURCES (FOR COLUMN Ilk r 380, 000 

1' A. ATM-605 __ a.MIL-HBD -217A CALCULATEDIITBF----ROURS 

c. ASD-R-05-64-l!G..J:;,.)D, MUSidZl?CbortXXIV 

OltO '- NSI • 
BS-321A 

Page --1._ of_.....__ 

ATM-798, Appendix I 

DATE: 30 September !968 

SCHEMATIC N0:2165405, Rev. c 

FOR RELIABILITY USE ONLY 

I FAIL-
PART I URE TOTAL 

SPECIAL I FAILURE 
EIMRONIO!NT I RATE RATE 

(DBFDIE) 1
wLn l PLIBR 

('1/1000 HOURS) 

12 'u If 

I 
I 
I 

Lunar :1.0 0.060 
I 
I 

" 
I 

1.0 0. 100 

I 

" " " 

! 

I 

o. 260 
TOTAL FAilAJRB ltATS __ f./1000 HOURS 

---·---
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PARTS APPLICATION ANALYSIS DATA 
FOR 

ELECTRONIC PACKAGE (MISCELLANEOUS PARTS) 

NO. REV. NO. 

ATM-798 

PAGE OF 

DATE 10/10/68 
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(l 

"C 
I» 
o; .... 
(II 
~ 

PR OJECT:~-=--~A;;:LS~E~P;..._ ___ _ 

ASSEMBLY: CPLEE Experiment 

.. 
A 
N TBII::~RI 

CIRCUIT 'l'YPE DBSIGNA TION u 
(CBC I IIIL OR IIFR) F 

SYMBOL A 
c IIIII 

HUIIIBBR T 
COMSTRUCTlO!I u 

R IJIAX lllN 
B 

I z 3 R • 5 

Electrofilm Heater -- - -
(2106258) BxRL 

" " " " " 

Electrofilm Heater 

" (2160259) " " " 

Thermostat & Brack t 

" (2169814) " " " 

Dual Thermostat & 

" Bracket (2169837) " " " 

15 
FAILURE RATE SOURCES (FOR COLUMN II) 

PARTS APPLICATION ANALYSIS 

(MISC. PARTS) 

Electronic Package 
SUB ASSEMBLY: (Miscellaneous Parts) 

ELECTRICAL 
STRESS MAJOR 

PERCENT C HARACTEIUSTICS 

DUTY ... 
CYCLII' APPUCAnotl 

RATBD USB 

• ' • I 

- - Double Compartment Assem-
50o/o bly (2167060) 

" " " " 

Single Compartment Assem-

" " " bly (2167050) 

Dot+ble Compartment Assem-

" " " bly (2167060) 

" " " " 

A, 6IM-f!Q5 a.MILd:!J::lB!S-Zl:ZA r· CALCULATBDIITB~RS 
c. .ll.::iJ::l-E -Q2- Q~-l(Q.E. )o, IIU Sid ZIT Cllort XXIV 

ORD ror .. t:ZH 
<I 

BS-3ZIA 

BASIC I 8 
AILURBI 0 
RATB I U 

I R 
(1/10001 c 
HOURS)! E 

.. J('m.,~ 
--:C 1flS) 
10 It! 

I 
I 
I 

0. 07 I C 

I 
I 

" :" 
! 

" " 

0. 03 " 

0. 06 " 

I 

I" 

Page_1_of • 

ATM-798, Appendix J 

DATE: 8 October 1968 

SCHEMATIC NO: 21665971 Rey. H. 

FOR RBLL\BIUTI' USE ONLY 

I FAIL-
PART I URE TOTAL 

SPBCIAL FAILURE I ENVIRONIISNT IRATE RATE 

(DIIPUIII) ~Ln (1/1000 HOURS) 

I PLIBR 

ll 'u 14 

I 
I 
I 

Lunar •o. 5 0.035 

,, 
" " 

I 
" 

,, 
" I 

" 1.0 0.030 

! 

" II 0. 060 

! 

I 

I 
I 
I 
I 

0. 195 
TOTAL FAILURE RATE __ '\/1000 HOURS 

-
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PROJECT::~A~LS:::,;E:;::;P~----
ASSEMBLY: CPLEE Experiment 

M 
A 
N TEM::r'RI 

CIRCUIT TYPE DSSJGNA TION u 
(CBC, MIL OR MFR) F 

A SYMBOL .... c 
NUKBBR T 

CONSTRUCTION u 
R MAX MIN 
E 

1 2 3 R • 5 

Mechanical Structu e - -
{2165707) BxRL 

Dust Cover Assy. " " " 
{2167322) 

Leveling/ orienta-
tation Support 
Function 
{2166021,2165605) " " " 
Cable Assembly 
{233 1505) " " " 

15 FAILURE RATB SOIJRCBS (FOR COLUMN 11) 

PARTS APPLICATION ANALYSIS 

(MISC. PARTS) 

SUB ASSEMBLY: Structural/ Mechanical Section 

ELECTRICAL 
STRESS MA.IOR BASIC I 8 

PERCENT CIIARACTIIRIBTICS AILURBI 0 
RATII I U 

DUTY .... 1 a 

CYCLB ('1/10001 c 
APPLICA'I10N HOURS)t B 

RATBD USK ~c:':s~ 
• ' I I 10 1u 

- - 100% Housing and Assembly of . nxq c 
Experiment I 

I 

I 
" " 7. 8% Maximum Usage on Moon 

1100:" is 120 hours i 
l 

Leveling & Orientation of .85651" 

" " 100% Experiment. I 

Power junction from central I 
" " 100% Station to experiments. • 047~" 

I 
I 
I 

I 
I 
I 
I 

: 
I 
I 
I 

I 
I 
I 
I 
I 
I 

A. AIM 605 B. MIL-HDBK-2l7A r CALCULATED MTBF..2..l.....O.llHOURS I" c. ASD-R-05-6A-l(G. E.)0 • MUSid21TCiartXXIV 

~o ,.,,.. tne 

BS-3ZIA 

Page_l __ of_.;;;..· __ 

ATM-798, Appendix K 

DATE: 10 October 1968 

SCHEMATIC NO: 2165701. Rev. c 

FOR RELIABILITY USE ONLY 

I FAIL-PART I URE TOTAL 
SPBCIAL I FAILURE 

BNVIRONMSNT RATE I RATE 
(I>Bm!E) :MULTI (l/1000 HOURS) 

I PLlBR 

12 lu 1f 

Lunar h.o o. 1100 
I 
I 
I 
I 

" :. 078 0.0860 
I 

I 

" l.O 0.8565 

" l.O 0.0475 

! 

I 
I 

! 

I 

I 
I 
I 
I 

I 
I 
I 
I 

TOTAL FAJLURB RATBl• 1 Oiftooo 1100118 

------
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