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The purpose of ATM 998 is to document the results of the Parts 
Application AnalysiS s·~udy conducted on the Signal Conditioning Circuits. 
The Signal Conditioning Circuits are located in Digital Data Processor 
Module. The circuits condition the T/M temperature sensor signals and 
T/M voltage monitor signals. 

The RTG Hot Temperature and RTG Cold Temperature circuits are 
triple redundant except for voltage reference and voltage source followers. 
The other bias resistors and voltage monitor resistors are not redundant. 
Also included are the T/M Bias Resistors from the Interface Board. 

The stress levels shown were determined on the basis of electronic 
piece parts operating at their nominal value of resistance, capacitance, etc., 
and nominal application of voltage and current signal levels. The circuit 
board temperature was 65 °C and no semi-conductor junctions exceeded 100 °C 
maximum temperature criterion. 

The attached summary sheet provides a list of all parts which are 
well within both ALSEP and Bendix established derating criteria. All 
components were derated per ATM-241E. From the analysis, it can be 
concluded that the Signal Conditioning Circuits are designed in a manner to 
ensure reliable and long operational life. 

Prepared by: Jl' J1. ~ ,.._ 
· J~Cf.Smith 

Approved by: /~ 
S. J. Ellison, Manager 
ALSEP Reliability 
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PROJECT: ALSEP Array E Signal Conditioni>ATE: 
ASSEMBLYPata ProcessoSUB ASSEMBLY: ing Circuit SCHEMA.~T=IC....._N-0'""":_2_3-49466 

TOTAL NO, TOTAL 
DEVICE TYPE · USED FAILURE RATE COMMENTS 

CAPACITORS 41 . 00205 

RESISTORS 72 • 01896 

DIODES 
3 • 00390 

TRANSISTORS 

Integrated Circuit 15 . 03470 

TRANSFORMERS 

CONNECTORS 

COILS ll CHOKES 

. 05961 

TOTAL ASSEMBl~Y FAILURE RATE . 05961 %/1000 HOURS 

MEAN-TIME-TO-FAILURE--- HOURS 

MISSION SUCCESS PROBABILITY------------
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'PARTS APPLICATION ANALYSIS 
SUMMARY 

T/M Bias Resistor DATE: 

Page .2_ of 

PROJECT: ALSEP -E 
ASSEMBLY: Central 

Station 
SUB ASSEMBLY: Interface Board SCHEMA.~T~IC~N~0~:~2~3-49456 

TOTAL NO, TOTAL 
DEVICE TYPE USED FAILURE RATE COMMENTS 

CAPACITORS 

RESISTORS 16 . 00302 

DIODES 

TRANSISTORS 

RELAYS 

TRANSFORMERS 

CONNECTORS 

COILS It CHOKES 

.00302 

TOTAL ASSlCMBL Y F AlLURE RATE %/1000 HOURS 

MEAN-TIME-TO-FAILURE HOURS 

MISSION SUCCESS PROBABILITY_.;....· 9;...;9;,.;6...;.9..;.8 _______ _ 
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A. Summary of Signal Conditioning Circuit Discrete Parts Stress Levels 

STRESS 

0-12o/o 
13-25% 
26-35% 
35-50% 
51-60% 
>60% 

B. Summary of Integrated Circuit Loading 

IC LOADING 

0-10 
11-20 
21-40 
41-50 
>50% 

QUANTITY 

120 
12 
0 
0 
0 
0 

QUANTITY 

7 
8 
0 
0 
0 

REV. NO. 
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PROJECT: ALSEP (Array E) 

ASSEMBLY: n .. t~ p..,.......,. .. "" 

PARTS APPLICATION ANALYSIS 

RESISTORS 

SUB ASSEMBLY:Sla....aLc:n..ditin .. l ... <LC..i~.-.. it 

ATM 998 

Page_s_of __ _ 

DATE: 
SCHE M•-=-A-::T:-::I-:::C:-::N:-::0-::'-: -23-4-94-6~6 

' { 7' 1)1}/Q~~w· 1/y' /." ~- ~- ?-' !." q 

1A~~ l ~ /l' ll ~ y ~: .. $ ll' I ! ,,{/ ~~ I;!J 
'" i-Y l jl:ff ¢ t/ .. ~ .... ~ 

I 10 'i 'I_~ 'll '/! 
I ~ ~ 

I R 1 RLR07CS12.TS R-3Q017 s.n 5% 250 41 1% 65°C fi~ ~~rrent Limit 
SIS Or 

I 
• 3451 A 

I 
• 001 • 000345 

S.H ':5 •c ' I I I R2 RLR07C51ZJS R-39017 5% 250 <. 1 1% .. • 3451 A .0003~ 

R3 RNR55E1001FS R-55182 1"/o ! I I I 

1K 100 ""-1 Cal. Resistor • 205 ' i . 000205 

R4 RNR55EZOOOFS zoo 1% I ! i ' ' i ' I 

RS RNR55El782FS I 17. s {<! I l L 
: I ! ! I i 

R6 RNR55E1 001F.S 1K ! l I \ I ! j 
~ I 

R7 '' I ~~~~~gggg~~ tgg i I ! I o 
I I i ' Voltal!e Ref. Resisto I i ,, RNR55E5361FS 5. 3~ IK; i ' i I~ 
I I R8 

I""'"~~..,., •n'"'" .... , I 

R9 RNR55E3161FS l 3. 16 : l 1 ~ I ! ~ I I I ! . ~ I 

i ' ' ' ! ! : I 

iUO RNR55E2000FS 200 I ' Voltage Divider i I ' .. 
I K! I ' ' 

0 
' Rll RNR55EZZ62FS 22.6 i i = I ;:> 

I i I 

~ ~ ~ 
I 

Rl2 RNR55E1002FS lOK i i ., ~ I T 

l hfllll< 
: 

h. 3 h. 3' 
.l''ollower .l'·eeaoacK I 

n 1' RNR <;<;F.hQ!\1 FS 75•c ResiRtnr . 2261 ; I . 000226 
£ur.r~nt Source AR3 I. I 

Rl4 RNRS5E1002FS 10K 2. 5 2. 5 ' 7o•c es1s or . 21-!1 I . 000214 
! ! ! i I I' I 

R15 RNR55E1002FS i I i l I' I 
I 

i : I ! I I I. I 
R16 RNR55E100ZFS : I i i I I j I 

Rl7 RNR55ElOOZFS I ~ ~ ... I I 

" 1' t I 'f I 'f ·r 
Rl8 RNR55E1871FS ~ • 87F 1% 100 1 1% 65° • ""'.P '""" •ur =-> .. I ' Resistor . 205 A . 001 . 000205 
lg 10 21 

FAILURE RATB SOURCIIS (FOR COLUIIII fl4) 

A ATM6il5A 8 CALCULATED IITBF HRS TOTAL FAILURE RATE • 00403 $11000 HRS 

c D 

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

BS-3ZlA 
~' Selected at test 

! 
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ATM 998 

PARTS APPLICATION ANALYSIS Page_6_of __ _ 

RESISTORS 

DATE: PROJECT: ALSEP (A,.,-ay E) 

ASSEMBLY: Data P,-ocessoJ' SUB ASSEMBLY: Sig¥1 Conditioning CiTcuit SCHEM_A....,T"""I....,C"""N,..,.O..,.;-: -23-4-94-66 

1 ~---~ 7'- 4 -.--. ' -~11f-- I # ~- # . ~ 
l"',- ll' / f., I ,.1. ll ,.~ II ~t~ ~~~~J'j 1 IJlAil~f.~t~l~~t fJlf!lr- ~~~~ 

¥1l ~ I 4'0 ~~ I { 
Rl9 I RNR55E3572FS R55182 

R20 RNR55El002FS 

R21 I RNR55El002FS i 
R22 I RNR55El002FS 

35.7 1%1100 4 

lOK 1% 1100 2.5 

10K 1% 1100 2.5 

lOK 11% 100 12. 5 

4% 

2. 5% 

2. Slfo' 

2. 5o/c 

r;emp. Sensor AR4 
70 •c Resistor 

..-1 Current Source AR5 
70 °'-l Resister 

f ~ I 
'• 214 I A Nl I . 001 
'II~ I 
i I 

'IN I ! 
I ~ I I 

: I 1§1 : l 
R23 1( 

I I IN I ' 
K 11%110012.512.5%1 I. I t It 1*NI 1j_ 1% 2. 5o/o! 100 12.5 

!Temp. Sensor AR6 l 1 Nl I 
RNR55E3321FS I ~.3~1% !Ioo I< 1 I< 1,.ol I65"C(Resistor 205 lA ~ 1.001 R24 

, i!"emp. Sensor AR6 1 ~ 1 
RNR55E6342FS t 63.41 1 o/o 100 2 2o/o 170 "C Resistor 214 I A i I. 00 I R25 

.00021 

.000205 

.000214 

R26 RLR07E100JS R39017 10 5o/o 250 16 6.4% 7o•clr.urrentLimitResistor .3701A 1.001 .000370 I ~ I 

~urrent Source AR7 1 I 
R27 RNR55E1002FS R55182 10K 1% 100 2.5 2.5% 70'CIResistor .2141A ~ 1.001 .000214 

l I • ~ : ! I = f 
R28 i i i I ,.. I 

' I I . t I 0 I 

R29 ! : I : i ; I . ~ I 

! I ; ! ' ' . I. !!! I 
R3 0 t i t' t f f T t f 'f' I • 11:: I t 
R31 I RNR55E1871FS 

R32 I RNR55E3572FS 

R33 I RNR55E1002FS 

R34 

R35 l 
R36 • 19 

I I I I I I I I !Temp. Sensor ARB I I ~ 1 
1 l.87_lt 1% 100 < 1 < 1% 65"C Resistor . 2051 A IS:! I. 001 

! 
_L 

., 

35.71{ Jo/o l10o I< 1 I< 1<:ol los·cl l.2os;A tsl :.001 

10K I 1% 1100 12.5 IZ.5"'o 

j]_] I ; 

t I I I t .;. I t i-
20 

(Current Source AR9 
70.CIResistor 

~ f 

. 2141 A 

j 
T 
j_ 
I' 

r 1 ; 
21 

I 
I, 001 
I 
I 

I 
I 

1' 

FAILURI< RA'n IIOUl\CIIS (P'Oft COLUMN f14) 

t 
.000205 

. 000205 

000214 

t 

_. ATM 605A B------- CALCULATED MTBF HRS TOTAL FAILURE RATE- IJQ3 98 'l/1000 HRS 
c ______________ _ D-------

BS-3ZlA 
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PARTS APPLICATION ANALYSIS 
ATM 998 

Page._.!__ of_ 

PROJ'ECT: ALSEP (Army E) 

ASSEMBLY: Data Processor 

RESISTORS 

SUB ASSEMBLY: Si~Lnal Co~ditionin.lz Circuit 

DATE:. __ .,...-_,_ __ _ 
SCHEMATIC NO: 2349466 

.II!/ ~y/~1 1!1!11Jr1jijj'l/f ~'if/A,.. ;' ,~ .. ~ ~., u, Gi ~ {Jl~ irt ,'~~ .. /l .. 'l~:t• 
'h.,, z ~., . ,n 'l~ '' ~ ~ I I ~ 'e'J ~ 

_L I 

R37 IRNR55E33Z1FS IR55182 
I 

.3215. 1o/o hoo_l< 1 I< 1"/o 

R38 IRNR55E6342FS 63.4C 1%1100 12 I 2"/o 

R39 IRNR55E5901FS :5. 9K 1% IIOO 14 114% 

R40 

R41 

R42 
I 

d
Temp. Sensor ARlO 

65 • Resistor 

70:_d_l 

90"dT/M Bias Resistor 
I 

i 

I 
. 205 lA 

I 
.. 214 lA 

I 
283 lA 

I I 
\ I 

I : 
I : 

R44 I + I : I .. I ... I .. I • I ~ _j - I LJ ' t ~ 

I 
00 

I 
_L· 001 

001 

I 

I 

i 
R45 RNR55E2002FS +12V Measure Resistor I :. 00 I 

R46 RNR55E1002FS 1. 00 l 

._O_QO:>o.; 

000214 

000~ 

I 

' 000214 

. 000226 

R4 :. 001 I I ~ 000205 I 
I, 001 000205 

!Current Source AJ:\lZ l 1 ~ I 
R49 IRNR55E1002FS I llOK I 1% 1100 12.5 12. 5%1 170 •c Resistor 214 lA ~ 1. 001 

R50 I I 

R5l 

R52 ... 
R53 RNR55El871FS l. 87 

R54 RNR55E3572FS " !l5. 7 
18 

FAILURII RATB IIOUIICa c- COLIJIIIf t1fl 

:I 1 I, I: I IiI i I :i § : 
I I II I I I I I I I : : 

11~1~1~1 1~1 ~ It! 
1% 1100 < 1 <1% ITemp. Sensor AJ:U3 l I l 

65 •c Resistor 205 I I 

1% 1100 < 1 <!% 
T. e. rnp.:-.sensor ·1\R'. 13 I I I 

65 "ClResistQ!"_ ___ ~- ___ ~ LI_ 
10 21 

I 

I 
I f 
I 
I. 001 
I 

_L_QJll 

loo0214 

t 

000205 

0~ 

A ATM 605A 11------- CALCULATBD IITBF IIBS TOTAL FAILURII RATII • 00423 $/1000 11BS c ______ _ D-------------
BS-3ZlA 



::0 
(1) 

01 ... 
Ill .... 
0 ... 
~ 

ATM 998 

PARTS APPLICATION ANALYSIS Page_s_of __ _ 

RESISTORS 

DATE: PROJECT: Al.SEP (Array E) 

ASSEMBLY: Data Processor SUB ASSEMBLY: _Si&!lal C_onditioning Circuit SCHEM-A""'T""IC.,....,N,..,.O.,....;-: -2-3-49-4-66 

1 ~ 12 /' ~· !.' ~~ k1 ~ ;;, t~·l.i /' /~n2 ;F~ t•: ;;• iiilw 
ll!; tJY I /!fJ~r~f;J~f;IJ 1/.f ;~:'«t; :ll,~f!J;l 

Current Source AR14 . t 1 
R55 RNRSSE1002FS R55182 10K 1o/o 100 2.5 2.5"A 70•cResistor .2141A .00 .000214 

R5 6 ! 1 J J I ! I : I i ! 

R57 ; : i I l I l : : 
R58 + ; ~ ~ ~ ~ ~ : : ; 

1 Temp. Sensor AR15 1 1 1 

R59 RNR55E3321FS ; .32l 1o/o 100 <1 <1% 6S•CResistor .205tA 1.001 .000205 
j I I 

R60 RNR55E6342FS t o3. 4 1% 100 2 2% 70 "C t . 214t A t • 001 . 000214 
I 

R61 RNR55E3011FS . 01 1% 100 3 3% T/M Bias Resistor . 2141 A . 001 . v00214 

R62 ~ : t t -t ~ ~ t : ~ t t 
R63 RNR55E6042FS : r:>O. 4l 1 o/o 100 15 15% 90 ·c~::i:~~sure . 283: A ~ . 001 . 000283 

I I .. 
R64 RNR55E1002FS ; 10K 1% 100 2 2% 70 "C f . 2141 A : . 001 . 000214 

I o 
R65 RNR55E1002FS 10K 1%100 1.4 1.4'7., 6S•c+12VMeasureResistor .205 1 A ~ .001 .000205 

R66 RNR55E2002FS 20K 1% 100 13 l3o/! 85°C-12VMeasureResistor .267: A! .001 .300267 
1 Voltage UiVider 1 

R67 RNR55E1002FS , 10K 1% 100 < 1 < 1% 65 •c Resistor . 2051 A . 001 . 000205 
I 

R68 RNRSSE3011FS 3.01 1% 100 3 3% 70"CT/M Bias Resistor .214o A .001 .000214 
i l ' ; I I 

R69 ., ., t r ~ t ?o·c , 1 1 : 1 : 

t I I , 
R70 RNR55E1002FS 10K 1% 100 2 2o/o 70 •c SV Measure Resistor i- 1 1 'f 'i 

j I I 
R71 RNR55E2001FS ... 2K 1% 100 < 1 < 1% 65"C T .2051 A I .001 .000205 

iThernustor) ll_SK m:ernal 1emp. 1 1 
RT1 2335661 FENWAL (!!BO":V 2% 100 3 3% 70"C Measurement . 03 A 1 . 1 . 003 

18 20 21 

FAILURE RATS IIOURCI!S (FOR COLUKN fit) 

A ATM 605A B CALCULATED MTBF HRS TOTAL FAILURE RATE • 006724$11000 HRS 

C D-------

BS-32.1A 
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P.ROJECT: AI..SEP (Array E) 
ASSEMBLY: Data Processor 

II IIAll. TaiP "C 

" T\'PB " A 
CKT DUIGICA'11011, u :. " J c c 

p • u T A 
• c STill SIIIICONOOCTCia, A A If u • 

c I T T C A I: 
NO. POI.ARITT • u T II: T L 

If A u D I 

• T L 0 
.,. -• , TA ·"J" • Tc ' I • • 

Dick 
VRl SlN754A erso 60'C 175"C M·c 

Dick 
VR2 SlN754A rso~ 60'C 175'C 6s·c 

Dick 
VR3 SlN754A e rson f>O'C 175'C S'C 

.. 
PAJLVRJt RATII: 80U11C11: - -· U) 

A ,UM tlQ!ifl c 
B D 

BS-321A 

PARTS APPLICATION ANALYSIS 

(SEMICONDUCTO.RS) 

SUB ASSEMBI·Y: Signal Conditioning Circuit 

A 'tO ... -PA'ftOM .. .., --ftl -VOLTAGn --IIATI:(>&T "no Yep VcttO vc• p ~ 
a"C ~· A A A A .. ~ R " • " • " ~Q 1.:' A c A c A c A c • c c c 

• c T R T A T 4§ T T T T T T • u .. u • u R A U I u • u ! D A D " D A I I A I: A II: " : . L If L L ~..,.. 
L L L 

= T 
• Tc u 

v v v v v v 
• T • • TA • .. .. .. .. ' lu ,. 

400 370 0 6.8' SV 

400 70 0 6.8V 4V 

400 70 0 o.8V 4V 

j.:n, llia.....,edthatnoa-...speaJt...,...,<~oo .... ...,oec~,....,.,lmu.j" 

of 
ATM 998 

Page 2, ---
DATE: 
SCHEM.'='A~T~IC':"":N~O:"""": -z3~4-9-46~6--

- UU.ABIUT"f u• aiL\' .,. 
~: .::. HilT 

~· ~~ ~· 
0 AU 

I ~ 
I L ~ t T U TOTAL .. 
L.T APPLI· - A If PAILUU 

CA'ftOM -, c I L L T IIAft •• (DIIIool I • ~ A L 
~ ~-~ 

T I ... 1-..., • I• .. . . II I• In 

!Max. ~: 
lvoltag 

o 1 A • 0013 
::;;I 

•P 

~ax . ! 
!Voltag lA . 0013 

I 

Max. ! lA Voltag . 0013 
Protec r ~! 

I 
I 
I 

I 
I 
I 

• I 
I 
I ! 

I 
' I 

I 

I 
I 

I 
I 
I 

I 
TOTAL PAILUU RATJI: . 0032 1/IOOORRS. 
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PARTS APPLICATION ANALYSIS 

(MICROCIRCUITS) 

PROJECT: ALSEP (Array E) 
ASSEMilL Y: Data Processor SUBASSEMBLY: Sianal Conditioning Circuit 

M 
A 
N 
u 
F 
A 
c 
T 
u 
R 
E 
R 

T 
y 
p 
E 

MAXTEMP"C VOLTAGES INPUTS OUTPUTS 

CKT 
SYM 
NO. 

Fl 

!AAI 

TYPE 
DESIGNATION 

LM105F 

AA RJ AJ OM A UM 
CM AU CU E A C E I 
TB TN TN 
Ul Ec UC 
AE DT AT 
L N I L I 

T 0 0 

A X T A N 
A I U A I 
TM A TM 
E U L E U 
OM OM 

N N 

N.S.ILin. I65"Cil50"C I70"CI38V II2V IIOV 

NH0001AF/883I N. S. I Lin. I65"Cil50"C I65"CI±16.8I ± 12 I ±9 

[AR2 I NHOOOIAF/8831 N.s.ILin. I65"Cil50"C l6s•cl±16.8l ±12 I ±9 

1M3 NH0001AF/883I N.S.ILin. I65"Cil50"C I65"CI±1b.8l ±12 ±9 

!AR-± I ;;;Hooo 1 AF /883 IN. s. I Lin. l&s •cll50"C I 65 •ci±I6.8I ± 12 I ±9 

1AR5 I NHOOOIAF/8831 N.S.ILin. I65"Cil50"C I6S•cJ±16.8I ±12 I ±9 

AR6 I NH0001AF/883I N.S.ILin. I65"Cil50"C I65"CI±16.8I ±12 I ±9 

Jill? I NHOOOIAF/8831 N.S.ILin.l&s•ciiSO"C (&5•cl:t:16.8l :1:12 I :1:9 

A..."\81 NH0001AF/883I N.S.ILin.I65'Cil50"C \65'CI:t:16.8l :1:12 I :1:9 

ruOF 
AX 
ORV 

FAILURE RATE SOURCE {See Column 191 

~ ATM605A c----------------
NOTE DERATED VOLTAGE IS DETERMINED B' 

VMAX'" VNOM + .6IVRATED MAX VNOM1 

VMIN •VNOM·.61VNOM-VRATEOMIN1 

BxA 679 

10% 

20% 

20% 

10% 

20'-:'o 

10% 

ZO"'o 

10% 

20% 

SPEED I CLOCK 
----fWIDTH 
'lt.OF 
MAX 

r 

MIN 
AC'fi1At .. 

ATM 998 

10 
Page of---

DATE:. ____ _l. 

SCHEMATIC NO: _;:;2.;:_34.:..9~4:.::6:.::6:._ __ _ 

CIRCUIT 
FUNCTION 

OR 
APPLI· 

CATION 

FOR RELIABILITY USE ONLY 

RATE 
('lt./ 
1000 
HRSI 

I s 
I o u 
I R 

I ~ 
I 
I~':.. 
I 

FM TC 
AU 00 
I l T U 
l.T AN 
R 1 l T •• T L 
E I PER 
~ TYPE 

TOTAL 
FAILURE 

RATE 

(%!1000 HRSI 

u .,. f ... ho h• 11: 

I 
jvoltage I 

Regulator . 0025 lA I l I • 0025 
I 

Voltage I 1 
Follower ; . 0023 1 A I I I . 0023 

Current 
Source 

Temp. 
Sensor 
AMP 

Current 
Source 

: 

Temp. 
Sensor 
AMP I 

Current 
Source 

Temp. 
Source 
AMP 

Current 
Source 

I 
I 
I 

I 
I 
I 

I 

, I_ 1_ 

I 
i 

' 
TOTALFAILURERATE .OZQ9 '\..'10001-tRS 
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PROJECT: ALSEP (Array E) 

ASSEMBLY: U'llta Processor 

PARTS APPLICATION ANALYSIS 

(MICROCIRCUITS) 

SUB ASSEMBLY: Si&nal CondJtiopi.ng Cjrcuit 

ATM 998 

11 
Page of---

DATE:-----:-----
SCHEMATIC NO: 2349466 

1 ~ T MAX TEMP"C VOLTAGES INPUTS OUTPUTS SPEED ~~~~ CIRCUIT : FOR RELIABILITY USE ONLY 

I TYPE ~ ~ A A R J A J 0 M A 0 M FAN %OF FAN L %OF FUNCTION : RATE I s F M rc 
CKT DESIGNATION F E C M ~ U C U E A C E I IN MAX OUT 0 MAX ~ OR : (%/ I 3 ~ ~ ~o 

A TB N TN RX T r.N ~ IORV% A "'-•uAL APPLI· : IR lT A~ TOTAL 
SYM C U I E C U C A I U A I 0 % " CATION : lOOO I c .·, L T FAILURE 
NO. T A E D T A T T M A T M I : HRS) I E ~ r RATE 

U L N I L I E U L E U N : . E l PER 
R T 0 0 D M 0 M G I t .:;.., E TYPE l%/1000 HRSI 
E N N : I R 

2 a. R t • ' • • .,. " 11 u •• ,, "' H I•• 1•• JO ,, n 

Temp. 5 1 

!AR9 NH0001AF/883 ~.s. Lin. 6s•c JSOOC 65•c ±16.8 ±12 ±9 lOo/o sensor j.0023 :A .0023 

ibMP i I 
;: 1 I 1 . i ~ 

ARlONHOOOlAF/883 N.S. Lin. 65•C l:OOC 65•c ±16.8 ±12 ±9 O% VFol
1
t
1
age I i. 

o ower 

I i 
:AR-11 NH0001AF /883 N. S. Lin. 65 'C l:OOC 65 'C ±16.8 ± 12 ±9 20% ~urrent ' : l ~ 

ource , i 1 

Temp. 1 I j J 

f\R12 NHOOOlAF/883 N.S. Lin. 6s•c JSOOC 6s•c ±16.8 ±12 ±9 10% ::iensor I ! i 
AMP i 1 I 
C I\ ! 

A.R13 NHOOOlAF/883 ~.S. Lin. 6S•c JSOOC 6S•c ±16.8 ±12 ±9 200:o Surrent I. I 1 
ource J ! 

Temp. I i 
AR14NH0001AF/883 N.S. Lin. 6s•c l500C 65•c ±16.8 ±12 ±9 10% Sensor l I 

AMP y I 9 Y 
1 
( 

I 
I 

I 
I 
I 

I 
I 
I 

11 FAILURE RATE SOURCE !Set Column 19) ,,.. NOTE. DERATED VOLTAGE IS DETERMINED flY In 
A TM 605A vMAX"vNOM'·••vRATEDMAX vNoM' • 0138 

A C '\/MIN , VNOM 6\\I'NOM VRATED M!N' TOTAl FAlLURE RATE --------- '\,!l(X)O HAS 

B 0------------------
BxA 679 
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PARTS APPLICATION ANALYSIS 

CAPACITORS 

PROJECT: ALSEP (Array E) 

ASSEMBLY: Data Processor SUBASSEMBLY: Signal Conditioning Circuit 
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DATEt 
--=-~,.,...---SCHEMATIC NO: 2349466 

~~ ~" 1: ~-~:.fA ~l! l;!l;f7 

I I 
Cl CKR11BX220KR C-390 14 22'Df 10"/o 100V 12 12% 65•c Ot> Amt>Comp~nsatioiJ . 0051 A I . 01 • 00005 

I I 

C' CKR06BXZ24KR C-39014 221J.f 10% sov 6 12% 65"C Supply Filter I I ; 

C3 CKR06BX224KR C-390 14 • 221'-f 10% 50 6 12% 65"C J I I 
I I 
I I ! 

C4 CKR11BX220KR C-39014 Z2pf 10% 100 12 12"/o 65"C Op Amp Compensatio I I 

cs CKR12BX103KR C-39014 .01!'-f 10% 100 6 l : I ' I 6"/o 65"C I ' 
I I ' C7 CKR11BX470KR C-39014 47pf 10o/o 100 12 12% 65 ·c ' I I 

_l : 
I i 

C8 CKR11BX220KR C-390 14 22pf 10% 100 12 12% 65 •c I I ' 
I I I 

C9 CKR11BX470KR C-390 14 47pf 10% 100 12 12% 65"C I I 

I I ! C10 CKR11BX220KR C-39014 22pf 10% 100 12 12':'o 65"C I I 
I I I c 11 CKR12BX103KR C-39014 .01J.Lf 10% 100 6 6% 65"C i I I 

i I· I ! i 
c 12 CKR11BX470KR C-39014 47pf lOo/o 100 12 12% 65"C I I I 

i I 
c 13 CKR11BX220KR C-39014 22pf 10% 100 12 12% 6s ·c I I 

c 14 CKR11BX470KR C-390 14 47pf 10% 100 12 12% 65"C ., I 1 
; 

C15 CKR06BX224KR C-39014 .22flf 10% 50 2 I 4% 65"C Voltage Re~ulator 
Como-ens a tlon I l 

I 
~ c lb CKR11BX470KR C-39014 .flpf 10% 100 12 I 12% 6s ·c 

Cl7 CKR06BX224KR C-39014 . 221-'f 10% 50 2.5 : 5% 6s ·c ~V Filter Capacitor 

C18 ... y i 
I I 

~ ~ ! T ' t I t.5"C 
I 

i_ CJQ CKR11BX220KR C-390 14 22pf 10% 100 12 I 12% b5 "C Qp Amp Compensation 

czo CKR12BX103KR C-390 14 . 0 1J:!cf 10% 100 6 
I 

6% 6s'·c t ~· ~ ' 20 21 22 

FAILURE RATE 80UIICU (FOil COW- fl4) CAV.ULATBD IITBF HRS TOTAL FAIWRE RATE • 0009S ~ 1000 HRS 
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PROJECT: AI.SEP (Array E) 

ASSEMBLY: Data Processor 

PARTS APPLICATION ANALYSIS 

CAPACITORS 

SUBASSEMBLY: Signal Conditioning Circuit 

J-.. J... , '1. I' !II 'I ~ 'J,w_, .., ~I ~· ;; 1: i ~ ·.e 1.~1,(" 
'6 *-Y 1t )" ,/~?1/f~!IJ ~~ 

.. 
CZl CKR11BX470KR C-39014 47nf lOo/o 100 2 lZo/o 5•c On Amo Comnensatio 

I I czz CKR11BXZ20KR I Z2pf 10% 100 2 12o/o "'5•c 

C23 CKR11BX470KR 47pf 10% 100 2 12% "'5"C 

C24 CKR1ZBXZZOKR l Z2pf 10% 100 z 12% 5•c 

C25 CKR1ZBX103KR .01f.l.f 10% 100 ~ 6% t>_S ·c ' 

C26 CKR11BX470KR I 47pf 10% 100 12 12% ~5·c 

C27 CKR12BX220KR ' 22pf 10% 100 2 lZ% 5•c 

C28 CKR11BX470KR 
I 

47pf 10% 100 2 12% 5 •c 

C29 ~ I + ! L + J i 
C30 CKR11BX220KR ' 22pf 10o/o 100 2 I 12% ros ·c 

I 
C31 CKR06BX224KR . 22!-l-f 10% 50 6 I 12% soc 

~ t I 
t : J -~ C32 CKR06BX224KR • I 

C33 CKR11BX220KR 22pf 10% 100 2 I 12o/o 5 •c 
I 

C34 CKR12BX103KR .01fJ.f 10o/o 100 6 1 ~% 5•c 

C35 CKR11BX470KR 47pf lO'fo 100 
I 

2 I· 12% f:>S'C 

C36 CKR11BX220KR 22pf 10% 
I 

100 2 I 12% r:os·c 
I 

C37 CKR11BX470KR 47pf 10% 100 2 I 12% s ·c 
I 

C38 CKR11BXZZOKR ZZpf 10% 100 Z I 12% f>S ·c 
C39 CKR12BX103KR .. .01fJ.f 10% 100 

I 
6 1 16% J>5'C " 20 21 

FAILURE RATE SOURCES (rat COLIJIIN 114) CALCIILA TED I<ITBF 

A ATM 605A 8 

c D 
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DATE:--,--,...,---
SCHEMATIC NO: ~ 

j~lft'J!i ~, ,.... ..~ ~ ~~ 
I I iJ .. , 

I I 
.0051 A I • 01 .00005 

I I I I 
I i : 

1 I I 
I 

i i I 
I 

! I ' ! ' 

I I 
' ! 
I i I 

I 

I ' i 

! 1 
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I Ill 
: .. .. 
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7 ;If .. ;, 
12 

HRS TOTAL FAILURE RAT£ • 00095 J. 1000 HRS 
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PARTS APPLICATION ANALYSIS Page .2.!._ of ___ _ 

CAPACITORS 

PROJECT: ALSEP !Array E) 
ASSEMBLY: Data Processor 

DATE: 
SCHEM-.,..A~T==-=-IC~N::"'!O~:--z 3-4-946~6 SUBASSEMBLY: Signal Conditioning Circuit 

· ~/ /; t' b' ; jj ·e ~~· L~ ~·ii ~· 
I 

.. ~ ~ '1. I !lr '# !lr ~ .. ., •I ,;I '1. I ~t ~'l~ /! ~i. /! 

ltl ~y ,t )'1/f:?IJI' ;~ /A7 /1_~'/A ~1/ 1/f';f' ... 

I I I 
C40 CKR11BX470KR C-390 14 47p£ 10% 100 12 12o/o s·c Op_ Amp Compensatior .005 A I . 01 . Oil005 

I I I I C41 CKR11BXZ20KR C-39014 Z2pf 10% 100 12 12o/o ~s·c I 

CKR11BX470KR C-39014 47pf 10o/o 100 12 12o/o b5 'C l I 
~ ~ C42 

I 

~ 

I 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

I 
l 

20 21 22 

FAILUIIB IIATE IIOUIICBS (~COLUMN tlf) CALCIIL/I.TBD IITBF HRS TOTAL FAILURE IIATE · 00015 J 1000 HRS 

I 
A ATM 605A B 

c D 
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PARTS APPLICATION ANALYSIS 

RESISTORS 

PROJECT: ALSEP (Array E) 

ASSEMBLY: Data Processor 
T/M Bias Resistors on 

SUB ASSEMBLY: Interface Board 

·y " ,~.·1'1z~ ZJi! ~:~ ll' I 
1 't I ,.[ ~ ,., •I 

II/ i-Y l !~~ ,, J/llfti 11;; If,' ~ l I ., 

R40 RNR55E3011FS R-55182 ~.OU< 1% 100 4 4% f7o·c T/M Bias Resistor 

R41 I l 
R42 l ' 1 

i ; 

R43 ' 

R44 i 
R45 

I 
1 I i 

R46 RNR55E5901FS ~.9K i i 
14 14% 9o•c l 

~ ~ 
; ! 1 1 R47 I ' 

R48 RNR55E3011FS ~.Oil< ! 4 4"/o 70"C 

R49 I I 1 I I 

RSO I I 
R51 ~ 

i 
' ; 

R52 RNR55E5901FS 5. 9K ! 14 14"/o 90"C -
R53 RNR55E3011FS ~· 01K ' 

4 4% 70"C i 

R54 ~ ; t I l ~ I 
! 

R55 RNR55E901FS ~ 5. 9K t • 14 14o/o 90"C y 

19 :10 

FAILURE RATB 800RCII8 (POR COLUMN fit) 

A ATM 605A B CALCULATED IITBF 

c D 
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DATE: 
SCHEM~A-:::T:=IC~l:::-ifO~: ~23_4_9-45~6 

~ir- /-fir -TlA lj ,l/,lf. ... , l 
~.,, z ~ '" '1_1! ~ 1! .,, .' ., ,., 

.18 
1

A I .001 .00180 

l 
I 

.214 ' .001 .000214 
I 

I; ~ ! I 

.18 I 
I 

I .001 .000180 

I 
I .. 
I 0 

I I i 
I 
I [ 
I I . 2141 • 000214 
I I 

. 18 I I . 000180 

~ : j ~ 
. 214: ~ I. 001 • 000214 

I I 
I I 

I I 

I 
II 

RRS TOTALFAILURIIRATB" 003 0S4 l/IOOORRS 


