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Preliminary Parts Application Analysis ATM-979
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The purpose of this ATM is to document the results of the
Parts Application Analysis study conducted on the Lunar Surface
Gravimeter experiment less the La Coste and Romberg sensor,
This LSG represents the Bendix and ADL design electronics which
uses a high degree of high reliability parts and integrated circuitry.

The stress levels shown were determined on the basis of
electronic piece parts operating at their nominal values of resistance,
capacitances, etc, Temperature of 50°C was used for determining
device ratings. The resultant stress ratios provided the basis for
determining the devices for low failure rate. In addition, all stress
levels were evaluated in terms of maximum applied voltage and
current levels to preclude misapplication during peak or translational
periods,

The attached summary sheets (Table I) demonstrates that all
parts are applied within both ALSEP and Bendix established derating
criteria. (ATM-241E)., From the analysis it can be concluded that the
LSGE electronic parts will be operating at electrical stresses well
below the recommended levels for hi-rel applications,

This ATM will be updated prior to CDR.
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Preliminary Parts Application Analysis ATM-979
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oate 2/18/71

TABLE I
P LSGE DERATING SUMMARY

BxA Electronics

Quantity Component BxA Derating

330 Microcircuits 50 to 70% current loading
or 40 to 60% fan out

345 Resistors 1 to 10% of rated power
142 Semiconductors 1 to 15% of rated power
179 Capacitors 1 to 30% of rated voltage

ADL Components

Connectors 50% of rated current
Arrestment Motor 33% of rated torque
Clutch 32% of rated torque

Mass Changing Motor 33% of rated torque

Coarse Screw Motor 12% of rated torque

Fine Scfew Motor 12% of rated torque

Heater Box Heater 60% of rated current
Instrument Housing (Night) 80% of rated current

o (Day) 3% of rated current




PROJECT: LSG

PARTS APPLICATION ANALYSIS

SUMMARY

ATM-979
Page 4_of 114

DATE: 2/15

ASSEMBLY? SUB ASSEMBLY: SCHEMATIC NO:
- TOTAL NO, TOTAL
DEVICE TYPE USED FAILURE RATE COMMENTS
CAPACITORS 179 0. 086703
RESISTORS 345 0. 077868
DIODES 96 0. 176940 Combined
TRANSISTORS 46 Combined
RELAYS 16 8. 064000
TRANSFORMERS 5 0. 010000
MchocmcﬁI'fs 330 0. 359000
0.774511

MEAN-TIME-TO-FAILURE

MISSION SUCCESS PROBABILITY

nA.122

TOTAL LSG FAILURE RATE 0.774511

130, 000 HOURS

%/1000 HOURS
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PARTS APPLICATION ANALYSIS Page 1 of 23 -
.
(SEMICONDUCTORS)
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PROJECT:  ;<q

ASSEMBLY:  Board #7

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS)

SUB ASSEMBLY:

Seismic Tiliex

MAX. TEMP °C

AVG PWR DISSIPATION {mw)

Page 2

of 23 -

DATE: 1/20/71

SCHEMATIC NO:
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PROJECT: 158G
ASSEMBLY: Board 4 and 5

(SEMICONDUCTORS)

PARTS APFLICATION ANALYSIS

SUB ASSEMBLY: 5crew Sero Central &

‘DATE: 1/20/7}
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PROJECT: 15G

PARTS APPLICATION ANALYSIS

(SEMICCNDUCTORS)

Page 4 of 23

DATE: 1/20/71
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PARTS APPLICATION ANALYSIS Page s of 23

(SEMICONDUCTORS)
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PARTS A._iCATION ANALYSIS age g of

(SEMICONDUCTORS) N
PROJECT: 1cg » DATE: 120171
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PROJECT: 158G
ASSEMBLY: Board 5

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS)

SUB ASSEMBLY: cCaging Control

DATE:
SCHEMATIC NO:

Page 7

of 23

1/20/71
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PROJECT: 135G

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS)

' DATE:

1/201721
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PROJECT: LsG

{(SEMICONDUCTORS)

ASSEMB1Y: Board 14

PARTS APPLICATION ANALYSIS
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PROJECT: 1LsG
ASSEMBLY:

Board 15

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS)

SUB ASSEMBLY:

Instrument Housing Temeg

" DATE: ;120171
SCHEMATIC NO:

10 of 23
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PROJECT: ; o,

ASSEMBLY :Board 15

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS)

-

SUB ASSEMBLY:
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oxr DESIGNATION, v ale 38 Sm T, .1, NEINIEEEEEEEE R R Y dirtaud i L AR i 28 rora
s SEMICONDUCTOR, Als Sja wju s a c Mle ¢l ¢ ga ‘5__,; 4 < A b4 3 € | areu | MENT Egagl 2 bl "A'\_f: FAILURE
POLARITY ¢ ft y|T Cip Bl Ml e jrBiT Al T |SE)E slolelo] e u ) s xlre
o LA S L by IERER I I B <E p]A]l o |a]bj]a petied B Ank&’;‘pmwmom
R |t © o;*‘%‘; e 3 lonjo L fambed 3 v L v £ Lm;:‘m
z LR R L T| o case) v v v v v v g | & {FRS)
[ ) R {« 33 §s Te v T |a sTa [ Cla 1 B iu " 16 ) » g » jn En_Iv _In _in iw In
] 1
SIN 4942 & Relay £
CR8Sil Rectifier é b0 175 4 W 4w 18G 4. 5% 200 | 50 koil H A . 0014
o Buponre i ll
H
g |
CR9 v ' ! 1 : 1 4
\ | / 1 -4 +
1M103-2,4/883] 8 £
o he Voltage H I
CR1Q} Volt Ref 5 150 250 220 24 0. 8% § i . 0007
25 Reg E
I '
i H
CR1} ‘ 1 ] § !
2 1
H I
g ! !
E
£
g 1
E
3
= ]
_E |
E
g 1
; [}
: |
. § i
- » =

TAILURE RATE JOURCE (See Colamn 33)

A ATM 603 ¢ (NOTE: R is assumed the transient and peak power does aot exzeed the safe limit. TOTAL FAILURE RATS 0020 $/1000 URS.
» o D .

e

Bs-321A

\Y)

LI 30 GI °8eg
6L6~INLV



(s1o03dnpuodiwag)

PROJECT:
ASSEMBLY: poard #10

LSG

PARTS APPLICATION ANALYSIS

{SEMICONDUCTORS)

SUB ASSEMBLY:

Power Converter

DATE:
SCHEMATIC NO:

Page

1/20/71

12

of 23

\ Y

| MAX. TEMP °C AVG PWR DISSIPATION (qw) | POWER RATIO|  MAXTMUM VOLTAGES FOR RELIABILITY USE ONLY
TYPE H é c RATED AT p| o |Vero| ¥es {Vero| Ve crmeurr | pART Fr T g
. - J SPECIAL
cxr DESIGNATION, A oale bfs ST T, a3 asln sl A T lewvinon 2 (gt Hr ol romau
svM SEMICONDUCTOR, Al Sla nfo si% c ule el ¢ ES SAL YTl 2 S AL S Jare | E A » ramure
RO, POLARITY S v : L 5l c T H T M T lstiea] ¢ v 5 v.] = g JOATION | e LT Rt
N S O O O P D3 -2 A N - B A S Al ta 0 {eer | 1000 umsy
R T o SPOT 1 4 x L Nio L RAamb.orf E PH
B ™ oY N &7l T case) v v v v v
' s a R s 59 Je Te {v T |y 2 Ta I 7C Yy, n I () i 18 1 n F- » n
IN4568A Dickl Volt- 1 :
CR1| Sil Zener son { 50 j175 250 250 8 [<1% age E A . 0007
: Ref. g !
SIN4942 Sem 5 | Recojery 2 :
-JCR2} 5il Rectifier tec 175 4w W 3 <19 200850 High H 1 - 0014
Crrrédnt. §_‘=
C 1 " s l
R3 51" 50 H]
g |
B
CR4 | " 40 | 40 H !
. = }
g
CRs | © L 200 }1% 40 g
£ 4
E
CR6| " " 200 §* 40 g :
[]
g |
CR7{" u 49 |<19 40 -
=
=
CR81{™" " 31 50 g :
E :
CR9 g i
& " " 1 150 {1% V 15 ' ) g I‘
RI SARNR E_ |
» PAILURE RATE SOURCE {Sce Column 23) - *
A ATM 605 c NOTE: Rt is assumed the transient and peak power does ot exceed the safo Mmit. TOTAL yATLURE maT® 0119 %1000 ums.
» o
5eta
BS-321A

$11 30 91 98ed
6L6"NLV



(s103onpucoTWag)

PROJECT:

LSG

ASSEMBLY:

Board #10

PARTS APPLICATION ANALYSIS

TYPE
DESIGRATION,

233

POLARITY

SEMICONDUCTOR,

T

(SEMICONDUCTORS)

AVG PWR DISSIPATION

SUB ASSEMBLY: power Converter

Page ;3 of

DATE: 1/20/71
SCHEMATIC NO:

MAXIMUM

i

VOLTAGES

e
:
EE

PHOCHOAPSE >R
EELEXTED

. TA

-

ZOommOZak
er>adn>
LT X

.
a
s

&

RATED AT

»e

CELET-F £ 4

ne>0

5 pregad»

ACTUAL

RATED 35°C

ACTUAL
RATED Tpor T

Vcpo

L LR g )

Vego

UNAs»N

-2 Lk g ]
XX X3 4

FOR RELIABILITY USE CNLY
F Fir ¢

-

TOTAL
FAILURE
RATE

B 4zeo

€3

{%/1000 RRS)

e X~

8
Ty o>=o

WA W e
A

WMty

"

Q Transistor

Sil. NPN
SRN 2222A

-
-
"
(=1

200

75

40

> |8
,’
1
o]

.00195

Transistor
Sil. NPN
SRN 2222A

75

40

Transistor
Sil. NPN

2N930A

60

NI

Transistor
Sil. NPN
2ZNG30A

-

[

Q Transistor
9| sil. NPN
2N930A

10%

60

o0

]

Q Transistor
Sil. NPN

JANTX2N3G619

300

5%

140

30

High
Curresit
High FHreq.

Q Transistor
Sil. NPN

JANTX2N3019

HRUI LR e (RS A

Q6 Transistor
Sil. NPN

JANTX2N3019

Q Transistor
Sil. PNP
S2N2907A,

MOT {50

200

800

685

5%

140

80

High
Speed
Switch

A .00195

LMWM(IMI'MIINJ‘

=3
[}

A __ATM

c

PAléLglsi! RATE SOURCEK (See Columa 33)

D

NOTE: R is assumed the transient and peak pover does oot exceed the safe 1imit.

TOTAL FAILURE RATE ._°L7_5_5___um BRS.

BS-321A

P11 30 LI 93=g
6L6~NLIV



PARTS APPLICATION ANALYSIS

(gx030npuosITWIG)

(SEMICONDUCTORS)

PROJECT: DATE:
ASSEMBLY: SUB ASSEMBLY: stabilized Oscillator SCHEMATIC NO:
M AVG PWR DISSIPATION {mw) MAXIMUM VOLTAGES R
. A A RATED AT ) Ve CIRCUIT Hi
DESIGNATION, g :' 3 R ;1, 5 5°C A Ala N a8 R : a A » A runfrmn 1L
sYu SEMICONDUCTOR, als Sl xio A c Mic c 2. g s 14 < A € | arr- -7
POLARITY c i Slr cla wl oz sl T E T 1ot ISl 3] 3 [|camon H R b
NO. T |58 (B T B NEEEIE] ] Qa H A 4 Al i {Detine) & AL
vy 2o o1 I 1 s |aEla A 8 L 5
R T o & L NjL L L L T
8 N n i ¥ T H) v £ Be
R 1 T s TA I i LI ) 1 " In Ea 2¢
IN5299 50 660 600 30 Current ¥
Current Reg. Regu-
fator
IN4574A 250 24 Refer-
ence
SIN914 214 10 Signal
ignal

gmwa: RATE SOURCE (See Columa 23}
05 c

A ATM

NOTE: R is assumed the transient and peak power does not exceed the safs limit.

TUTAL FAILURE RATS _.ME__

BS-321A

T T AT T TR T T mmnuleumlmmummmmmmumnmmmmmnum

===

F;....

$11 30 81 98=eg
6L6"INIV



(s 103onpuod1LBg)

PARTS APPLICATION ANALYSIS

Page 15 of 23

{SEMICONDUCTORS)
PROJECT: LSG ) DATE: 1/20/71
ASSEMBLY: Board #8 SUB ASSEMBLY: stabilized Oscillator SCHEMATIC NO:
» MAX. TEMP °C AVG PWR DISSIPATION {mw) POWER RATIOl MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE CNLY
TYPE ; A RATED AT 2] IE, Vepo{ Yea [ Vego | Ve s ::
cxr DESIGRATION, I Y i X kadld A Ala NEIREIEEEEEE R i TOTAL
e SEMICONDUCTOR, A ls Sia wlv s[& c ulc ¢] © EE é;; < AL s wT rAILLRE
%0 POLARITY S|l uiF S1t Bl ¥ c |T BT Al T |<EHE SR EERE] n P
- : TIE LET Adosjust v 3i<@lp | aloo|a AL (%/1000 ERS)
u N D 1 BOT 1 s AEBla A 1= 1 L T 1
R T g : [ Lgl. L [aodord] 3 $E
[
) 3 s R CTAITJ s Tcs T [a 2T fe T ’?“)“ gv"vuvnv " 1)
CRl SIN4942 50 175 HW 4w 180 |4.5 200 |50 High‘? 1A .0014
cps = 1
Rectifier % Curres |
2 i
CR, | SIN4942 50 175 L w 4W 180 4.5 200 150 £ Ia .0014
Rectifier % § 1
55—+
i |
x
g )
z
<
g
g -
E
2
=1
E
'.
1
3
ER
: |
=
2 ]
‘; :
g
E |
g ]
i
g 1
» FPAILURE RATE SOURCE (See Colusin 1% -
s _ATM 005 < NOTE: R is assumod the translent and peak power does 0ot exceed the safe limit. roraL ranome mare 20028 £/1000 AIRS.
» d 3
eta
BS-321A ‘
[
. -
. N

$I1.30 61 o3eg

6L6-INLV



(saojonpuodiwiag)

PARTS APPLICATION ANALYSIS

Page 16 of 23 -
(SEMICONDUCTORS)
PROJECT: LSG DATE: 1/20/71
ASSEMBLY: Board #8 SUB ASSEMBLY: Post-Ampl. SCHEMATIC NO: -
T MAX, TEMP °C AVG PWR DISSIPATION (mw) | POWER RATIO|  MAXIMUM VOLTAGES DIODE PIV ¥OR RELIABILITY USE ONLY
TYPE % A RATED AT v ] g veso] Ve Tvcro] vor cweur | pant g::
CKT DESICNATION, U A, J X 5°C 28 . ’ A R a r A [FUNCTION(SPECIAL 2 (q/ T L
SYM SEMICONDUCTOR, ::‘32:53 A éiéc: En 2% a < A < A S | aprr- miggl‘n”—-"' rm
c i Tlr cjr 2] w A% B2 I AN B I N S I B B g (e sEm ol ARUR
NO. POLARITY S e Ve tiu 8 ¢ ts tls 2 o | <% a x vl = v 3 v (Deflae) = g(R P
u v A1 1 AA!A.A 2 |<8 o A o Al oD A g 1 AL {%/1000 ERS)
R It v 0"01;‘ B :LNL anums L L L 2 { (See}T 1
L3 NN DL i . T e cane) v vi v|] v} v S S
] *» R Ja 3’3 e Tc e T |a » A | 1 it n 1 n w n » » n En_in_In 71
CR. |JANTXIN4153 Ir.1.[s0 {200 500 427 15 {3.5 Switch & 5
1{Switch Bias Sig- 5 Bias I 1A .00059
nal with Controld. % - 1 H
led Silicon igna g |
JANTXIN+153 |T.1. |50 00 500 427 15 13.5 75 it g !
CR2 | Switch Bias Sig i Switch HRL 00059
nal with Control}l % Bias £
led Silicon Signal zZ 4
T+
=
£ |
:
EBl
ER )
g |
-
2 1
s
H 1
=]
E
E
g s
1
B
2 4
é ]
1
g |
2 4
1
]
)
i
i
rAu;URSI' RATF SOURCE {3ee Colemn 29) - »
A ATM 60 ¢ NOTE: 1L 19 assumed the transient 20d peak power does Dot exceed the safe Mmit. TOTAL FATLURE RATS —-____—,'00“8 %/3000 RS,
. o .
L]
BS-321A
. y z
: (1]
i o S
. ' 1
- - N
Y
s &
. : o
) et
: 3 . -



(8103onpuUGOTWAG)

PARTS APPLICATION ANALYSIS Page 17 of 23
{SEMICONDUCTORS)
PROJECT: LSG DATE: 1/20/71
ASSEMBLY: Motor Drive Gontrol SUB ASSEMBLY: Tilt-Servo Control SCHEMATIC NO:
M WA, TEMP ' VGP’WIINSQA‘"ON ww) |POWER RATIO]  MAXIMUM VOLTAGES DIODE PIV RELIABILITY USE CNLY
A
A RATEDAT : v jYcso] Vem {Vero | Ve ART = s lr uir rlv ¢
cxt Dssxm'?'xon. 5 I X ilc ¢ Fre ..zg 1 a A " R " R o spECIAL ?“;4 QAT Ao o
r fuoglr oulT A A ala PO a8 a ¢ : ° x 2 or NVIRON-Z 39001 U H1 1IN 21T uf  7oTAL
SYM SEMICONDUCTOR, A e Zla niu 8T A c ule el ¢ Eg é; T b4 2 < s 5 | APPLL | MESNT gg@l R "-l f_ A N PALLURS
0 POLARITY € 1 g7 cyA B M} o jroBir Al r |28 ]F M v H v H g | CATIOR H 12‘.‘? LT} RatE
s Yie Tt Bl 5 {uviivs| v 2180 o | aiopo}|as}tol a (M“‘“’E 1A LpATH
u In o 1 sOT 1 s A Ejla | A ] T L L T | PER | (3/1000 #RS)
R T [+ SPOT 3 ® L NiL L IAmbor 3 2 |$:-4' | 1000 TYPH
5 ™| N b4 L case) v v v v v g & [HRS)
3 2 R . s ¢« Tohh T L] s A I 13 1 n i 15 1 ] 1 b1} L) » n =n ;n r- %: 28 n
CR1 SIN 4942 Semd 50 {175 iwW HW 180 4.5 200 | 50 _ g 1A .0014
thru] Rectifier tec % 5: 1
CRg j t
CR1} SIN4942 175 Y 4w irQy4.5 200} 50 " ’ g 1 l .0014
thru| Rectifier " % £ :
CR17 _g :
CR9 SING16B T.1 200 250 214 <1} ¢ 75112 [Switch ; l . 0005
Sil. Switch 1% ing £
£ |
CP}O SIN916B " | 250 214 <1 < 75112 " H 1 . 0005
Sil. Switch 1% g !
E !
Q. | Transistor  [1.1L 400 343 20 |5% 60 60 High 2 .00195
1 | sil. PNP MOT] Speed g |
$2N2907A Ray Switching - & !
Q Transistor " l ! ¢ : " - E
3 | sil. PNP ‘ { ‘ i I E i
SZN2907A | | ! A 3 !
: | : ’ ’ 2
Q Transistor n i i i ! i | " g 1 i
5 | sil. PNP | ] ! g |
SZN2907A Y Y ) 1 4 g ! -Y
" ~=
Q Transistor (T.1.}50 1200 400 343 26 {5% 60 60 High z i . 00195
7 | sil. PNP MOT] St Z 1 l
7 W1
S2N2907A R s E ly
. § 1
- FAILURE RATE SOURCE (See Columa 13) - . » 60
A _ATM 605 c NOTR: R ia assumed the transtent 20d peak power does ot excoed the safe limit. TOTAL FAILURE RATS ﬂ___mm.
s : 1)
L)
BS-321A
- ’ ’
P
. . . .
\

P11 30 12 93eg
6L6"-INLIV



PARTS APPLICATION ANALYSIS Page 13 of 23

(SEMICONDUCTORS)
PROJECT: LSG , ) DATE: 1/20/71
ASSEMBLY: Board #4 SUB ASSEMBLY: Tilt Servo Control SCHEMATIC NO:
® 2 MAX. TEMP °C AVG PWR DISSIPATION (mw) |POWER RATIO|  MAXIMUM VOLTAGES FOR RELIABILITY USE CNLY
§. TYPE : A RATED AT P ° Vewo | VeB {Veeo | Ve CIRCUIT | PART 5 ,-1 g ::'”; : T ¢
8 CKT DESIGNATION, "' ‘,“ Ala {,2 f 8¢ A Ala A FEN I I A R A R A W"f.nongzxcn%ké% ulLin lgg TOTAL
3 s SEMICONDUCTOR, a o Sia wiv sl a c ule el ¢ Ea <<} A < A [ A € | areus- umgmmlakflkl:\n PAILURE
o %o POLARITY c:}:g:l HESIRIRIEELL I sl 51 T T |camon (outton) 2 P Sl il fuvf mam
2 R R S I IR A R R AR A B D Lt [ e
2 R It v o | BOT B g v ML L bambeor L L . 3 h&e‘l'l 1000 rPH
[+] E s T,sm N T! o case) i v v v v v v S preion® 2 lams)
; T * 3R fs D13 e Toir T s sTA | 0Ly 1 n b " 16 x ”n 1) » n Sa %n in 30 O £
~ Q, T‘rans‘istor T.1. 150 [200 500 1428.. 5/ 5C 0% 100 60 Switch § 1A .00195
Sll.' NPN Ray ing = (]
SZN910 8
T 5 -
34 | Transistor " ] : i
Sil, NPN E |
S2N910 £ :
Q Transistor " ; i !
6 |sil. NPN i, i
S2N910 y 19 1 1 | R ] E LY 1
QS Transistor T.1.]50 (200 500 [428. 9 50 | 10% 100 60 Switch E lA .00195
i1, NPN Ray ing £ l
S2N910 g
E
i 1
E 1
E
E
E 1
1
21
E
£ |
2 1
+—
E
s 1
£
g ]
L
a |
-,
= FAILURE RATE JOURCE {See Cotums 23) » - o
A _ATM 605 c NOTE: R 1a assurmed the transient and peak power does B0t exceed the safe limit. TOTAL 2ALURE RATE 200780 /000 ams.
B : »
L)
BS-321A ' ’

PI1 30 22 98=eg

6L6-NLV
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PARTS APPLICATION ANALYSIS

Page 19 of 23

{SEMICONDUCTORS)
PROJECT: 1LSG DATE: 1/20/71
ASSEMBLY: Board #15 SUB ASSEMBLY: Temp. Monitor SCHEMATIC NO:
e o T R SR N M i g BLY 57 .
] MAX, TEMP *C VG PWR DISSIPATION (mw] POWER RATIN MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE CNLY
TYEE ; 3 ¢ RATED AT e L {Yeso| YoB fVero | Ves CIRCUIT | PART : :“’“l' :r c
il oot I Y 1Y e Py P SR 3 T NS TP PO IO I P - 1 ()
sTM SEMICONDUCTOR, A la $A n[U sf a c xlc ¢y ¢ En S A g A C { A € | arrLt- | MBENT Eppql R{L-TIA Lia N FarURE
»o. POLARITY Céu;,gt‘: cT‘BTAI<gE I - - T | T Jcamon (ot B 1S bft Jr 1 mam
v AT I I R R NI A -3 S i € A LR penl 21000 ume)
R T o} por 1 B L NjiL L lamd.o : L L L g (SeefT 1 wooh?l
B TA | aN SPOTE N Tl T case) v v v v v v g #‘"":BRS)
2 ® R e 39 e Te v T e s *A Jw Cn nnguuu 1w fo e - In =]!'ljt=-8igw
CR3 ISIN916B 50 {200 250 214 L1 75 {12 Switch[ ; :A . 0005
Sil. Switch K1% ing g 1
E
CR_.r SIN916B g T
Sil. Switch 200 250 124 <1 75 {12 f o g : . 0005
% S
CR, 2340338-1 175 400 400 24} 6% Voltagp § i .00127
Voltage Referend Refer z H
Zener T, C, y ence § 1
cr, [x5290 50 |200]  |600 600 25 [4.1 Currept & | 00059
Current Reg, % Regu- g I
lator H JI }
R
£
g
=
g 1
E 1.
8
2 1
—5—
g |
3 .
% }
£
g 1
1
{
g |
: 1
-3
» FAILURE RATE SOURCE (See Colama 23) - -
A ATM 605 < NOTR: R s aascmed the translent and peak power does not excesd the safe Limit, ToTAL FATLORE MATS o2 00286 1000 ams.
'Y ]
Heta
BS-321A

P11 30 €2 98ed
6L6-INLVY
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PARTS APPLICATION ANALYSIS

Page 20 of 23

{SEMICONDUCTORS)
PROJECT: LSG DATE: 1/20/71
ASSEMBLY: Board # 9 and #1 SUB ASSEMBLY: A/D Converter SCHEMATIC NO:
B R S 0¥ or 3 A A
' MAX. TEMP °C AVG PWR DISSIPA TION (mw} POWER RATIO| MAXIMUM VOLTAGES FOR RELIABILITY USE ONLY
A
A RATED AT ® o jVceo| VeB | Veeo | Ve CIRCUNT | PART 3 IF M T C
cKr DES!GT;AP:K)K. I’: A . Jijc ¢ 25°C 28 ‘: ” A » A R» a [FUNCTION spscux.:__-a&, g?g go TOTAL
e I N M AAlA 4 el atelalcelalcladu arE™® alir y
ST SEMICONDUCTOR, A is Zla NV S{R c Mie ¢} ¢ Eg E,.‘ P r |3 s s S | aveus. | MENT Egpyl 8 (W7 A N} rAILURE
»o POLARITY c f1 gijr cir x| wm} o 1roBlr Al v |REIE H u E k) H g | caron S 1t fhae L Tf  RATE
r fr JIE TL B s jullu s} v FEET- IS A H A b A (Detine) i A LPAT (a0
v v 2 1l 1] s |AElA R o £ L i T tsee]T 1| (8 [FER s
R Ir offrl | % {v e L labed 3 =}¢.,,°ﬂ°
x T ] ¥ N Ty case) v v v v v v H R
' N s R 3 s Tels T |s o T Cla ' n e 18 % I3 w jr » " Zan 1mn I i
- ]
CRI SING14 5 N T Switch} E 1A . 0005
Silicon ~150 00 250 214 <1}, 75 }12 |ing g !
oo 1% 2 1
W D § "
CR, |SIN914 " 200 214 Q 75 [1z | o g
2 o - .
Silicon 1%, g t
) - Y
VRZ IN4572A Dickt 175 250 250 241 9.6 Voltage § l . 0007
Voltage Ref. son % Refer E
T.C. 1 ence £ y
CR3 IN5299 MOT}50 |200 600 600 36 6% Curregt g A . 00059
Current Reg. Regulgtor &
E .
2
g 1
g |
L
E )
E 1
g ]
1
2 1
=
; i
1
= ]
i
-
g i
H 1
g !
g |
-
= FAILURZ RATE JOURCK {Sew Cotuma 23) - =
a _ATM 605 < NOTE: 1t 16 asscemed the transiant 4od peak power does not exceed the safe ltt, TOTAL FATLURE RATS 00229 ___ /1000 nns.
B o
’esa
BS-321A

" pI1 3O ¥2 @8ed
6L6=-INLV



{sx03onpuUodTWAG)

PARTS APPLICATION ANALYSIS

Page 21 of

23
(SEMICONDUCTORS)
PROJECT: LSG DATE: __ 1/20/71
ASSEMBLY: Board #3 SUB ASSEMBLY: Analog Output Buffers SCHEMATIC NO:
5 f e tes o comn s Y TRRRT G
M MAX. TEMP °C AVG PWR DISSIPATION (mw) |POWER RATIO|  MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE ONLY
A "
S N A RATED AT P u | Vcpo | Ve | Yero | Ver CmReuT | PART Fir ¢
oXT DESIGNATION, L Y -l',g f 5°C a ala A 28 _,; R A r A R A Wﬂgmxgﬁ?ogj‘(z/j ?23 TOTAL
svx SEMICONDUCTOR, a s Sia wlu sfR c xlc ¢ ¢ |Ea EE AP St 21 e Al S arma [ umm Emayl Lia ol yancre
NO. POLARITY ¢lu"'°:"c-rntnr<,.b M ° ® kA 3 v |camon ) 2 Ly  ware
LA S RN B di5@ o |Alolalo]a et g PER | (3/1000 5RS)
R fr Y] olFr | & HE T L poved 3 L L L E Y oK
3 [ : JTA .'r," Te 1: » TAT Tc e M v v v M M g
3 € ? n 1 n n ) i n =
E 18 15 17 n 19 » # 3 3 1
= 1
CRl SIN914 2:2 50 {200 250 214 <1 75 12 | Switchi 2 1A . 0005
Sil. Switch S o K % ing H :
O =
S
VR, | IN4572 Dick}f Temp., g : .0021
T.C. Zener son 175 250 250 20 8% Contrdt § )
‘ Zener = : 4
CR2 IN5259 MOT} 50 {200 600 600 33 5.5 Currejt g lK . 00059
Current Reg. % Reguigtor £
=
= 1
|
£
o
;|
E 1
—
E 1
E t
1.
3
EA
§ i
l .
g 1
:
g
£ i
g i
1
[
L
» FAILURE RATE SOURCE (See Column 23) hd = 00319 :
A _ATM 605 c NOTE: I is azsumed the tracolent and peak power doex not exceed the sate Lmit. TOTAL PAILURE BATS et 2 £/1000 BWS.
: o
s
BS-321A

P11 3o g2 ®8eg
6L6-INLV
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PARTS APPLICATION ANALYSIS

{SEMICONDUCTORS)
PROJECT: 1.SG DATE: 1/20/71
ASSEMBLY: Board#3 SUB ASSEMBLY: Analog Mux SCHEMATIC NO:
M MAX, TENP °C AVG PWR DISSIPATION fmw) POWER RAT! MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE CNLY
YPE A A RATED AT p | o ivcso} ves {veeo] ves cmecurr | part siru <l
cxT DESIGNATION, v a o alosle elT% 38 el f a ] ] a ] n | a [oCTONESIECALZ g0 DT o ToraL
sYM SEMICONDUCTOR, i clr ¥ sh= é:éc A En i<l a < A < At e mnnqr"Eml R (LT n| ranums
. c b Tir cla 2} w B siErl T 1T P T 1T T] T} caTion T W T} RATE
. POLARITY v T c |T DT AL T ety x g e | v ] v iR P
Tl JiET Bt s lutlvsfu 1< o | a D | A D] A (etice) AL
v iy Ao 11 g 1a2{a B| a e 3 g ! PER ] (3/1000 HR9)
R It U OSBPOOTT E x I MfL L Hamb. s L L 2 }&';I: TYP]
Y T T]( N T Y case) v v v v § . R
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SCHEMATIC NO

DATE:

G

RIMARY HIPOT
A’ TLRARY /19 / SECONDARY 7 READ
3 -

Demo- INT-OSC
n / TEMPERATURE (°C)

sUB ASSEMBLY:_& PWR Converter
od
7

3
CALCULATED MTBF

(INDUCTORS & TRANSFORME RS)

COXSTRUCTION
(]
3

TAILURE RATE SOURCES (FOR COLUMN ¢26)

Boards #8 & 10
3
§
TG

1,50

vertel o, Schott

COA_ATA £05.4

<

&

&
Dermno-INI-UbBT
DO-T37
FBA-15
DO-T37
Power Co
TIBD

PROJECT:
ASSEMBLY :

TYPE OF CASE
A. HER. SEAL
B. VAC. IMP.
C. ENCAP.
D. OPEN
300 piAw Plew
Bxa 321A

-t [aa] -t

~N o~
- R L b | b ]
{Inductors & Transformers) .
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f"age 1

{CATION ANALYSIS

0
£
o
<
A

RESISTORS

DATE:1/10/71

PROJECT: 115G

SUB ASSEMBLY: Free Modes Filter SCHEMATIC NO:

ASSEMBLY : CKT BD No. 7

. 0018

. 000022

t 001

TOTAL FAILURE RATE - 001146M0Wﬂl

21

ALY

/.

77

'.'1787, AN

50

CALCULATED MTBY.

i

1/4{ 014

1/4} 014

+.5% 1/1d. 001

MEPCO [499 +.5% 1/1d. 001 | <19} 1

99 |+.5% 1/14. 001

K87

200k }£1% [ 1/1d. 35

6. 98rh+ 2% 1/4 | 031

14m {+2%

14m |£2%

MEPCO
MEPCO

MEPCO }87 t.strl 1/14 001
MEPCO B06 |+1%{1/14 002

MEPCO
IRC

IRC

IRC

RNR5SC4990DR
RNR5SC4990DR

RNR5SC4810DR

RNR5SC4810DR

RNR3SC8060FR

RNR5SC2003FR

MDC

MDC
MDC

FATLURE RATE SOURCES (FOR COLUMN 14
»
D

LJATM 605

R6

R7

RS

R9

R3

RS

R1

R2

R4

BS-321A
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PARTS . {CATION ANALYSIS lage 2 of 26
RESISTORS
PROJECT:LSG DATE:1/10/71
ASSEMBLY ; Board #8 SUB ASSEMBLY: Stabilized Oscillator SCHEMATIC NO:
x (] 3 4 s s 15‘ 8 o . (20 Py {1/ e iy Ty i1
& ) L& / /e b3 F& /&5
§ 5 o 4’5 8> /a8 4 £ N é‘ & £§ & 35
& E P o IFEEL ~ /% R 1% < 138 /3 /S
285 | #&€F £ 39 & FRe el Sy 8F ok 58 8 Sl S S5 /Se fof s
&F Lx¥ 6 A *F) SCBLETES/FT 5% E£ST oS NS ¥4 $& “’&S AP
STEF Lo N ¥ & RATALH A Y og [ SEME Y & 1 8 A
€ AN £ 7% $/867 5 )% & qev & FE IF5 [ SFEE
A 7 § 8 § 7 §° SIG eSS
1<) + 2
R8 } ACRO7G472JS |A. Bradley 4.7k| £511/4 }4.7 12% 1} 50 .02A N '. 001 000022
1 N
R15 | RCRO7G103JS  |A. Bradley jok | =5 |1/4 J10.0{2.5% . g !
R16 | RCR0O7G333JS A, Bradley p3k | +51/4 |8.25]3% N ,
] N 1
R7 |RCR07G72418 |A. Bradley P20k | +5|1/4 {1.08).2% | ! . g )
~ T 1 [
R8 |RCR07G4753S |A. Bradley f.7m| 25]1/4 |<1 |<1%} | N '
N [
R5 |RCRo7G106JS |A. Bradley jom | #5{1/4 {<1 {<1% 11N '
R6 |RNR55C4751FR |MEPCO  B.75K =1 {1/10(4.75[4.75% .178) ,§ : . 00018
]
R12 | RNR55C1022FR |MEPco  Jo.29 +1}1/10110.0}10% ' E :
R13 | RNR55CI022FR [MFPCO 0.2 +11/1010.0{10% : E :
R4 | RNR35C2212FR !MEPCO  p2.1K #1}1/10/10.8}{11% ' E :
R11 | RNR55C2212FR |MEPCO 2.1 =11!1/10{10.8{11% ' 4 :
1
R1 | RNR55C2742JA |MEPCO  R7AK| #1[1/10/10.3]10% j & }
1 1]
R12 | RNR3SC4752JR |MEPCO 7.5 =1]1/1018.3 |8.3% ' ‘Q 1 ﬂ
[}
R2 | RCRO7G2265S  |A. Bradley p2m | 25{1/4 {<1 J<1%} | .022) | N : . 000022
. .
R3 | RNRS5C2233FR |MEPCO P21k | £1)1/1014.5 4.5%) .178: : v . 00018
1 t
3 \ 1
1 \Y t
i Q i
] 1
1 \ ]
19 20 a1
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PROJECT: L.SG

ASSEMBLY :Board #8

PARTS ¢ CATION ANALYSIS age_4 of 26

RESISTORS

DATE:1/10/71

SUB ASSEMBLY:Post AMP SCHEMATIC NO:
1 2 ) 0 s s 7; B %5 3 : 1% T 1 y LT
& & 95 / / b2 S /¥
& (? S O & QV & # g# -\A A
§"~ @ § f sof & 5"9.:?':.595? -?féy &4 s&ei $'§’°Ié’~?§\ 5"’"5 /I“’:?? £ 5{”5’
& $EE & & 3§/ I § (SELTAS AR &&a &\s/’§'e oty g8 (8§ [5F /5
Sy ASI S & INETAIAS SISES) S, LY RELR YR NER £E8 158 fag [o8 [
g G&ES =2 ~) TT/Txd /AP T& [88 5 ARG SEF o /X S,
£ AL ¥ 8 S/ES ¥ B & & 155 [ [SE B
£ F & & IFV e D § RS
§E 3 § 3 r ’ T[S )F
y y 4
t
R1 | RCRO7G5127S | A. Bradley b. 1k |+5% {1/4 b.41]1.59% 1 | 50 02214 N 1. 001 . 000022
1
R2 | RCRO7G51275 |A. Bradley b. 1k |+5% |1/4 B.41 N !
] 3
R3 | RCRO7G512JS |A. Bradley b. 1k |+5% |1/4 b. 41 11N '
N
R4 | RCRO7G512JS |A. Bradley b. 1k |+5% [1/4 p.a1| § R :
- [] ]
R12 | RCRO7G103JS [A. Bradley Jok {+5%{1/4 p.50 1% N '
N ¥
R13 | RCRO7G1033S  |A. Bradley D0k [£5% |1/4 p.50 [1% N 1
s ] i
R10 | RCRO7G203JS A. Bradley POk |+5% {1/4 R.50 1% ' § 1
R9 | RCRO7G105J5S |A. Bradley lm [£5% |1/4 .23 |<1% V1 E , i
- 1
R8 |RNRS55GI051FS |MEPCO  {l.05d+1% |1/10/14.0 |14% . 178, E ' . 00018
3
1 5 ]
R7 | RNR55C2151FS {MEPCO  P.15M=1% {1/1001.3 [11% B \
O
R6 |RNR55C4531FS |MEPCO k. 53K+1% [1/104.5 [4.5% Ll :
3
R11 | RNRS5C4992FS |MEPCO  h9.9d=1% [1/100.5 fo.5% Pl \
B | ]
R5 | RNR55C1002FS |MEPCO B0k J+1% |1/10p.50 {2.5% - ‘Lu y:\ 'R |
TN ! i
L N i
[} ]
N '
1 ]
' ‘\: ]
1 [}
TN :
1 1
A \ 1
1) 0 21
FAILURE RATE SOURCES (FOR COLUMN #148)
AATM 605 . _ B CALCULATED MTBP. HRS TOTAL FAILURE RATE ._.00]1 (076 $/1000 ERS
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PROJECT: 1.5¢

ASSEMBLY : Board #4

PARTS"...~LICATION ANALYSIS

RESISTORS

SUB ASSEMBLY: Tilt Servo Control

A Page of 26

DATE: ] /10/71
SCHEMATIC NO:

3

|

1 2 3 Y AT
o 9> /
& eg
& . 2 § F 2 F % 100 &) v£
o8s s88 8 & £ & &y doe
Sy NI g &g SAEZ ¢
og ) g &N &
¥ LAY 3 § e &y FE
&§ F ¥ 3 T/ ’
e .\ z
R5 |RLRO7C270G  |Corning 022, A :
- - ! Q ]
R10 | RLRO7C270G Corning N .
R15 | RLROTC270G Corning N !
- N
R20 |RLRO7C270G  |Corning VN ,
R21 | RCRO7C102G  |Corning 1k 2% {1/4 ] 5.0/2% ' : 'l
R22 | RCRO7C102G Corning 1k [+2% j1/4 | 5.0]2% ' % ,
R23 | RCRO7CI02G Corning 1k [=2% {1/4 ] 5.0{2% : § :
<2
Rl | RCROTC242G  |Corning 2.afe2% {174 ] 6.5]3.8% ' E v
RE CRO7C242G Corning 2.44x2% | 1/4 | 6.5]3. 8% ' !‘g '
o
R11 { RCROTC242G Corning 2.4422% L1/4 | 6.5{3.8% ' WE ;
! 1) l°
R16 | RCRO7C242G Corning 2.4442% | 1/4 | 6.513.8% L i lg :
R3 | RCRO7C512G Corning 5.1422% {1/4 | 1.5)< 1% VB '
R8 |RCRO7C512G  |Corning [ 5.1422%[1/4] 1.5 N i
1 N\ g
R13 | RCRO7C312G | Corning 5. 1422% | 1/4] 1. i % ]
[} i
R18 | RCRO7C512G  |Corning | 5.122% {174} 1.5 X & :
RZ | RCRO7CIO3G Corning tokfr2m l1/a 1.0 N V.
R4 | RCRO7Cl03G Corning 10kfx2% §1/4 ] 1. ' 's !
R7 | RCRO7C103G Corning 10kj+2% | 1/4 ] 1. ] ] 1 ! E : ‘y
L
19 20 1
FAILURE RATE SOURCES (FOR COLUMN #14)
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CATION ANALYSIS

3

PARTS £ ige_23_of 26 »j, -
RESISTORS
PROJECT: Instrument Housing DATE: 1/10/70
15G
ASSEMBLY : Board #15 SUB ASSEMBLY: Temperature Control SCHEMATIC NO:
)} 2 3 4 5 8 ‘75 - 8. 5 0 1 ‘l ¥ s 7 ‘,} -
& ' &35 / e & /5% /&
& & » Y ™ &> & 43 & & L /8
& <, & ¥ '3 > 3 -y I v =
Sor /| o8 8 Y NN N YA A ¥ Sl b S35 /%E g
LA A5 ¢ £ R feEEst 383 {g BEY &g ooles $85 1 i3F [38 SRS
° ~
) &F i )R ESE]E)E § SR A AL A
¥ L -
- !
Rl RLRO7C100G Corning 10 {22 | ya 2.4 1% |1 50 L2758 AN . 001 . 00027
R2 "o n : " " " 2.4 1% L2754 % L . 00027
1 ]
R3 TBD mepPco  Rakls1 |of.2 b. 2% L2751 § ' . 00027
1 ]
R4 RND55E2552F o 1 S '
] ]
R3 TBD u N !
] Q 1
=8 RNRS5E1Q03F " 1o0i+1 {1A0bh25 J<19 178: X : 00018
R9 " " w n w25 |<1% L1781 ;;E, 1 ,00018
] 1
R10 | TBD i r. E : . 00027
vl s
R13 | RNRASEIDD4FR " M {21 14 j<1 |<ag L1785 | i3 ' . 00018
] = 1
R13 0 " v | i/ e 1<19 . 1781 E 1 L00015
1 ‘ ]
R14 RLRO7C273GH___ " 27k {+2 |14 1.69 J<ao : o )
3
R1f | RIROTCIQ4GR. 0 00 (2 114 j<1 1<19 ! 2 :
R17 RLRO76682GR " 68K | 14 4.35]1, 5% : g :
R26 " n v iv l1a 4351, 59 11N ]
1 ]
R18_ | RIROTCS512GR, " 5,14 14 4.9 2% : § :
R19 1 BRIRO7C333GR u 3R " 14 <1 11% : § :
R20 " ft I " /4 i<1. 1% ‘ ] § [ \
1 1
[ \ L
19 20 21
FAILURE RATE SOURCKS (FOR COLUMN #14) R
AATM 605 B CALCULATED MTBY HRS 1otAL FaLuRe a2 00423 _ g/1000 mms
[ D ’
fonm 928 -
BS-321A

6L6-INLV
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. 00027
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- 00027
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;age 24 of 2¢
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N
Y2
]
3. 001
1 - 001
1.001
1,001
1.001
1.001

‘N

1/10/71

SCHEMATIC NO:
T0orAL FarLune aate 2 80153 £/1000 ims

SIS L
<

AN

PILLLZLE 7 143G ALTIBNI 1IN 40 851 ¥OA VL

DATE:
A
A
A

§,
FT&
<
2751
.1781
. 2751
27518

Instrument Housing
Temperature Control
1

CATION ANALYSIS

3
50
50
50
50
50
50

CALCULATED MYBP.

RESISTORS

1

8

&,

5

5

1% _} 1
1% | 1
1% 1
1

&)

1,471 <1%
20

1

1A10}1,5511.55%

PARTS /
SUB ASSEMBLY:
é&
&
1/4 11.471<1% 1

£)

£
1/4 12.5
14 |2.5
14 2.5

s
o
i
*

4
%
X
"
1"
1]

1oKj+2
248K 1
3K |£2

MEPCO
1
1
MEPCO
1

18G

YAILURE RATB SOURCES (FOR COLUMN #18§
B
]

A ATM 605

&
RLRO7C103GR
RNRSSF2431F
RLRO7C302C

PROJECT:
ASSEMBLY: Board #15

£y
<88
s

R22

R23

R24

R&

R7

RZ21
BS-321A

19.
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{Resistors)
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PARTS .

ICATION ANALYSIS

N

RESISTORS
PROJECT: _ 1sg DATE:  1/10/71
ASSEMBLY : power Converter Fwd. SUB ASSEMBLY: Power Converter SCHEMATIC NO:
1 2 3 s s s 1, /b R T 1 (i ) i
& g &5/ / &5 & [
& & % N % & & & & [P/
& s & £7 F & NAWEER IS S5, 10 & 5 155 /35 /63
Soe [ 85 8 £ [55of £ fealog/ iy 58 o8 £8 4 Seed s 35 /3 a5
&58 S58 § R 8] S SELIESE /s 8¢ /35 Elad S SN S5 SSE SN SELS
<2 5 § Y E UL ST 3 S ey FE [ ks
8¢ § g §/° - ¢ 75 A TATE
1. L
1
RS RNRS5E1963F | MEPCO 9] +1 | 140]2.45(2.45% 1 50 L1781 AN :.ooi . 00018
) NN
R7 TBD MEPCO 1 ‘Q : .00018
]
R IBD n b N : . 000022
1 [)
B2 RLRO7C123G 12 ix2 | 1/ 11,92} <19 L 275 1 § ' . 00027
] ]
RS RLRO7C223G _ 22K) v 10,78] 4.3 (2754 | N 1 . 00027
] N 1 )
RCRO7G3357 3.34§£5 | v J<1 | <17 L 022 ¢ % ' . 000022
1 x []
R10 ! BNRSSE3740F 374 121 | 1A0i5.0 { 5% 178 ¢t l .00018
1 3
R11 | RNR35F698F 6.kl ™ 1 v 16,0 | 6% 1 !E '
] i ¥
R RNRSSE1473F 147K o v a7 L b E ¢ ]
1] | T
R12 | RLRO7C510G 51 J+2 | 12 {5.0 | 2% L2754 | I 1 . 00027
[ o 1
Rl LRO7C152G LK n {13.5|5% R )
] o -k
R13 | RIRO7C472G 4,75 » v 112.0 4L9rz,T Bl 1
1 i
R3 RLROIC1I03G 1081 " v 12,5 119 ' Q '
] t
R4 | RLRO7CII3G ule | v 2.4 |19 | | TR 1
] ]
] 1
U \ !
TR i
N !
] \ ]
A 1
% E") 31
FAILURE RATE 30URCES (POR COLUKN #14)
A_ATM 605 B CALCULATED MTBY. s TOTAL PAILURE RATE -.20283 %% /1000 mas
C. D
BS-321A
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PARTS AE. .ATION ANALYSIS

A

.ige 26 _°f 26

RESISTORS
PROJECT: ;cp DATE: 1/10/71
ASSEMBLY: p..rd #8 SUB ASSEMBLY:  Stabilized Oscillator SCHEMATIC NO:
1 2 ’ 3 (£ Gy e /° AL IE R Thy vt =
. © 4 / 7 v /S0 /5
S5/ o2 8 £ o/ £ ol 2 je:i ) gg Gresl) s6 5 S, &
W) Gt ) F ISR A Y W R
it v LA A ¢ YU 8 TGSy
RS | RCRO7G472JS  |Alln Brodey J4.7K}25 | 14 14.7 [1.84 1 50 .62;: AN 1 . 001 . 000622
R15 RCROTG1G3TS " bl 0K § " n 12,5 11% : § :
R16 | RCRO7G333JS | " " 33| " v 1.84 | <19 N '
RZ RCRO7(G22418 " - 20K nol<l 1<19 : § :
RS RCRO7GATSIS | @ i 4. 7KL " "ol 1 <1% : N :
RS RCRCTGI06JS {1V " 1oM]| o i<l <19 : § i
RE RNRSSE475IF | MEPCO  1475i+1 | 1A0i4.754.79% .178: J§ ' : .00018
R12_ ] RNRS5E1022F " 0, n_ ] 14012, 4512,45% : i3 :
R13 i i S 2.45l249% : 5 '
R4 RNRSSE2212F i 22 " 1,171 L7 E g E
R1l " " " " 1,17{L17% 1 |18 '
R1 RNRS53E2742IR n z.x] <1 1w : & :
R12 | RNR55E4752]R, " gxl v | ¥ lc1 |<im . t ‘ \
R2 RCRO7G2267S {Alm Podey j22M |25 1/4 <1 | < 1% .ozz: S. ' . 000022
R3 | RNRL5G2233FR] MEPCO _|2ax|+1 |1/10j<1 <1 ¥ | 178 1 ) S : . 00018
P N i
PN ;
3 1
) % ! 0 L
FAILURE RATEZ S0URCES (FOR COLUMN #14
A ATM 605 B CALCULATED MTBY. 'mu muun.munwmm
[ D
BS-321A

N

¥11 30 5 93ed
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PROJECT: _LSG

I?AR'I'Si APPLICATION ANALYS!S

AssEmpLy: _Board #8

{MICROCIRCUITS)

SUB ASSEMBLY: _Integrator

Page of 19

DATE:__1/15/71

SCHEMATIC NO:

{31001}

M T MAX TEMP°C VOLTASES | INPUTS outPuTs | speep foLock FOR RELIABILITY USE ONLY
A v WIDTH CIRCUIT
ol IR RR TR R ETE S A T OO el v -l BT I
DESIGNATION 1 PN jmax Joutr | o BAX fum
o A Ejrefinlrnfax| T | aN] g [ioav] % A ACTOAL|  AppL- 1‘:0 18 L] IY] ToTaL
SYM ¢ Ui | Ecluc ] Al v Al Dx * CATION nag 1 Eat{tT] FAlLURE
NO. ¥ AEI DTl AT TImM] A} Tm . LA 3 RATE
V] LN tl L1 1 EV L ey N o= | €L Joen
E T o) ofjDm oM G |..,, H R/1000 HAS)
N N
. : . B L . . s w " » ., w A A N . I fo b |=
. . Oper- !
Op. Ampl. Phil- | Lin- . ational !
| . brickjear | 50 | 85 | 55 |x24 +4 70 by 1 4 .
A1 1402-02 Amplifier 1 0064
1
I
i
-
i
i
{
|
1
!
{
|
]
! !
1
|
{
1
!
1
i
1
1
T
1
!
1
1
]
t
'
- |
» FAILURE RATE SOURCE (See Columa 19) - NOTE: DERATED VOLTAGE IS DETEAMINED BY: *
AATM 6054 c :w:zm‘:(:,v”’?ew'v"m,‘x TotaL Fanuae mate 0064 %1000 HRS
MIN NOM * NCA " VRATED MHN/

8xA 673

P11 30 gg @8eg

6L6-NLV



PARTS APPLICATION ANALYSIS : Page . 2___of . 19

{(MICROCIRCUITS)

PROJECT: . LSC DATE:__1/15/71
ASSEMBLY: . Board #7 SUB ASSEMBLY: Seismic Ampl & Filter SCHEMATIC NO:
- M o
F M ‘\r( MAX TEMP °C VOLTAGES INPUTS OUTPUTS SPEED Svl;g%: CIRCUIT FOR RELIABILITY USE ONLY
g TYPE ﬁ 4 'éﬁ xd G‘JJ g: é tEJM FAN [%OF | FAN | L % OF FUNg;wN RATE ;3 FMtre
JATI H MAX M, _MIN
g, cxr |  DESIGNATION Efedva Tl rnfaxt TRl N AR el v B oy 1 BJLEITY] ToTaL
8 SYM A [V Ecluc]Aal ] Al Dy * CATION t S lri|tT] FAILURE
-4 NO. $ AEI DT ] AT TM] A ] TmM P X HRS)H | € Iad RATE
i u LN 1 1 EuU L EuU L
L N e | E L [PER
R T 0o ojloOMm oM G 12, £ lrvee| oxro0ounsy
E N N |
+ H 3 R . . . r 1) . " " 2 £ e » 10 04 u '- » n L
T
Op. Ampl. Nat. }Lin- . !
Al |LMI108AH/883 |Semidear | 50 (125 | 60 J+20 jx10 | *2 60 Op. Ampl 1A . 0020
i
K T
Op. Ampl. Nat. |Lin- 1
A3 [LM108AH/883 Femi. car | 50 |125 60 J+20 10| x2 60 Op. Ampl.:! 1A . 0020
[
¥
Op. Ampl. Phil-f Lin-{ 50 | 85 | 55 faz2a |210) 24 i
70 Op. Ampl.2 A . 0064
A2 | 1402-02 brick | ear ‘ p- fmp !
1
!
|
I
i
!
1
1
1
1
I
|
]
]
1
l .
r : -
1
|
'
L]
- |
|
i
N
el ATAZAZSRSE‘ZATESOURCE(“M", > NOTE: SERATEDVOLTAG'EVISOEYERMINEIV)GY: = 0104
-V, +8 . '] -
A c V:.A:-V:g:<5fv:£s-emom TOTAL FAULURE RATE  soemmemeesreeeeme e cermmeeme &/1000 HAS
8 o
BxA 678

v,

$IT J0 95 °8eg
6L6~INIV
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prOJECT: . LSG

PARTS APPLICATION ANALYSIS

(MICROCIRCUITS)

Page

19

DATE:
ASSEMBLY: Board #6 SUB ASSEMBLY: Mass Change Servo SCHEMATIC NO:
M T MAX TEMPC VOLTAGES OUTPUTS | sPEED CiRCUIT FOR RELIABILITY USE ONLY
I A R FTYEEIFTE T NN T NI FPRNEE
1
cxr |  DESIGNATION A RRIETIE A IR ouT | 0 | Max o8 o 18 |LE]i¥] ToTAL
SYM e Ut Eclyct Al u At D CATION 1 €]rilir] FAILURE
NO. ¢ AEI DY AaT]TM] A | TM™ : HRS) € lat RATE
Y] LN 1] ] EU L EV N o | € JoER
] T o o] Dm DM G 12 Elrvee| viomnas)
[ N N 1
. . , R L . , . . 1 " o |» |s =
T
LPT2L Gate . 1
11 SNA54L.00 TI lLogiq 50 {125 60 5 50 Gate | A . 0020
1
T
LPT2L F.F. . i
. |LPZL E TI |Logid 50 {125 [Go | 5.3] 5 70, g:‘l’, la 0020
]
1
LPT2L F. F. . Flip !
13 TI Lo 50 { 125 5. 5 4.7 7
SNA54L78 B co 3 0 Flop 4 .00zZ.0
[}
1
i
i
1
. [}
'
I
t
1
1
[}
H 1
1
I
]
. 1
T
1
'
]
L)
1
1
i
]
a AThZA!é\aRSEZAT(SOURCEL&ICOWII) » NOTE: DERATESVOLTAGFJSDETERHINSDBV: -
. \/ - +8 -V )
: i v:"‘: - v:g: s, :‘:‘?’mnm TOTAL FAILURE RATE /1000 HAS
B8xA 879

H11 30 85 °8ed
6L6= WLV



PARTS APPLICATION ANALYSIS

Page 3 of 19
{MICROCIRCUITS)
PROJECT: __LSG o pATE:___1/15/71
ASSEMBLY: Board #4 & 5 SUB ASSEMBLY: _.Screw Servo SCHEMATIC NO:
-~ M »
= y z MAX TEMP'C .VOLTAGES INPUTS OUTPUTS SPEED Svl].g%’: CIRCUIT FOR RELIABILITY USE ONLY
8 TYPE ﬁ ? é :a RA i’: gd gAAﬂ é 21:1 FAN | % OF FAN | L % OF FUNg;ION RATE { R BYA
DESIGNATION . ouT MAX JMmiN .
g o Sl e frelanlanfax] 7 I an A Byl IRl I P I ol 1L X8] rora
g. c U c uc Al 4] Al D'y CATION 1 §lrl|tT] FAILURE
€. NO. $ AEIDTlAaTlTM} A | TH™ : HRS) Al RATE
E y LN 1 Lt EV L EU N ] E’; ven
R T 0 ol OM DM G 12217 & Jrveg] w000 ums)
E N N |
. B , RO, . . ’ . . - “ - - .. “ . s " I d» Jr {=
1
LPT2L Gate TI JLogi 5 Gat i
A SNABALO0 9 50 | 125} 60 |5.30}5.0]4.7 0 e |A . 0080
H 1
T
, LPT2L Gate TI JLogic} 5o 5.30) 5.0 4.7 60 1
'; SNASSILa [Logic) 50 1145 | ¢o Gate 1A . 0040
' -
LPT2L Gate T1 . !
SNAS4L.20 JLogw 50 |15 | ¢o 5.30] 5.0 4.7 60 Gate {A - 0020
+
LPT2L Gate : I
Lo . Gat
SNAS4L.51 TI gicfso {125 | o {5.30} 5.0} 4.7 50 ate =A oo
1
LPT2L F.F. | TI frogid 50 {125 | 66 |s5.30(5.0 [4.7 70 Flip A 0020
- SNA54L72 Flop ! .
I .
LPT2L F.F. s
Logi 5.3015.0 {4.7 60 Flip 1 o
SNASALTE TI ogiqd 50 | {25 | ¢o Flop IA 002D
1
]
. LPT2L Coutrs | 11 |rogid 50 [125| 4o [5.30 (5.0 4.7 50 Counter A . 0080
L SNA54L93 H
N ’ . . Nand 1
: $87803 Sig- fogicl 50 | 125} 60 6.0 60 , Interface A - 0020
retics Gate !
¥
]
L]
t
i
” ATM Ff%‘é’:”“wnﬁ {Sea Catume 19) > NOTE: DERATED VOLTAGE 1S DETERMINED BY: = 0240
A 9 ; Vit Voo 8 N:&)Afemn :.:7’ TOTAL FAILURE RATE oo™ 100 HRS
a

BxA 679

\,

PII Jo LS @8eg

6L6-INLV
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PROJECT: _ LSG

PARTs APPLICATION ANALYSIS

{MICROCIRCUITS)

SUB ASSEMBLY: Shaft Encoder Elect.

Page

DATE:__1/15/71

ASSEMBLY: _Board #10 SCHEMATIC NO: -
] T MAX TEMP °C VOLTAGES INPUTS OUTPUTS | SPEED ] CLOCK FOR RELIABILITY USE ONLY
A Y wiDTH] CIRCUIT
TYPE N M AAITRIIAI DM A pMm ] FaN [x0F | Fan | L % OF FUNCTION RATE | s Jeudre
KT DESIGNATION ‘g‘ £ CMIl AU} CUJEA c E | IN MAX { OUT | O MAX Jmin OR g lAvee
. A TB] INf TN ARX T RN I o torRv] % A AT APPLI- 1000 | B [LTian] TOTAL
SYM c ut | Ectucja u fai D » CATION 1 €1ai]tv] FaiLure
NO. ¢ Al DrlatlTm] Al Tm y HRS) | Elar RATE
U LN 1 ] Eu L €V N ! L5 |oen
R T o 0 oM DM G | E {Tvee| OWio00HRS)
3 Ni N i
. . A . . . , . . o " A - " " e o . In dn In |=
T2L I .
nve . 5 l
127 SNAS541.04 TI |} Dig 50 {125 | 60 5.31 5 4.7 50 Inverter IA . 0080
1
T
thru | T2L Inv. .
- T1 o S . 5 4.7 6 t |
131 | SNAS41.04 5 {Z 5.3 0 Inver er IA
i
T2L JK F.F. J-K Flip {
T1 5.3 4.7 70 . 0020
126! sNas54L73 So 125 5 Flop :A
1
125 | T2L Gate TI ’ 5.3 4.7 60 !
SNA54120 50 jizs 5 Gate I . 0020
1
1
T2L Gate 5
6 {2 T1 50 5.31 5 4.7 Yol Gate A . 0360
SNA54L10 1z5 & i
L
thru ' ]
24 T2L Gate T1 So 125 5.31 5 4.7 Go Gate 1A
SNA54L10 . H
1
T2L Gate ~ i
11 [« 5. [~]
SNASALel TI 50 |125 3l 5 | 4.7 A Gate :A . 0080
! .
thru
T2L Gate 5.3 5 | 4.7 P Gate A
15 | sNA54L51 T 50 25 e !
L}
LPT2L F.F. = P Flip !
131 TI 56 5.3] 5 | 4.7 A 1A . 0020
SNAS54L78 125 Flop H d
d
n AT\ZAlglg!;;ATESOUROElSﬁW"I = NOTE: 8ERATE3VOLTAGGE 1S DETERMINED BY: =
A - + 81V, -V \
A c v V-8 Ve ToTaL FALURE AT ——2 0580 1000 HRS
. o
BxA 679
1
f - N
\

PII 30 6G 98eg
6L6-W.LV



PARTS APPLICATION ANALYSIS Page__6___of __19

{MICROCIRCUITS)

PROJECT: .. LSG DATE:.1/15/71
ASSEMBLY: _Board #15 SUB ASSEMBLY: Inst. Housing Temp. Control SCHEMATIC NO:
-~ M
) 5 M T MAX TEMP °C VOLTAGES INPUTS OUTPUTS | sPEED fCLOCKY o0\ FOR RELIABILITY USE ONLY
8 TYPE N v laatratas bom| a | om] ran |xor | Fran |0 % OF FUNCTION 2 Rate | s |rmjrc
2 KT DESIGNATION £ g | SNyl cuteAal C ElL TN [max JouT| o MAX N _ OR w 1 313v199
g Svm 2 SRl EN ON AN, O AV )% [orvix |A | AU B o f B fLEIIY) ToTAL
< NO. ¢ AE| DY X TlTm} A lTm O« caTion HRS) : £ 3{ RATE
a u LN 1 Lt EV L EV N [ ]
R T P o]l om oM™ G tes, E {rvee| i0couns)
5 N N !
R . , B 1 . . y . . . " - . e e e . e In |» | o
I
Voltage Ref. Nat. }Lin- Volta
. . ge {
13 |1 M103.5. 1/883 | Semi] ear 50 | 125 | 60 ]>5 5 4 70 Regulator :A . 0020
’ T
14 | Voltage Ref. Nat. ) Lin-{ 5o 125 } 60 >5 5 4 : 70 Voltage |A _oozo
LM103-5,1/883|Semidear Regulator !
17 ] Voltage Ref. Nat. |Lin-] gp | 125 ] 60 |>5 5 4 60 Voltage b
LM103-5.1/883} Semi] ear Regulator ;A .oolZo
L
Voltage Regul. |Nat. |Lin- Voltage !
11 . 150 | 60 {50 |20 | 8.5 6
SM103 G Semi | ear 50 0 Regulator }A .0020
]
Voltage Regul. |Nat. |Lin- Voltage !
150} 60 {50 |2 . ! z
12 |sM105 G Semifear |°° 0|85 60 Regulator 1A ocro
[
Al Op. Ampl. Nat. fLin- ) Op. : A
* INHO001AH/883 [Semi{ ear S0 | 125] 60 {<+20] 10 [+5< 70 IAmplifier .6oZo
Op. Ampl. Nat. | Lin-d o5 | 125 | 60 J<s20 10 |es< 70 Op- ) .
Az NHO001AH/883 [Semi | ear > = = Amplifier 1A Lo
—
Voltage Ref. |Nat. | Lin- Voltage 2 1
n H A
O 11M103-2.4/883 |Semi] ear S0 | 125 60 |>5 5 4 60 Reference 2 H - 0020
: 8 1
Voltage Ref. |Nat. |Lin- ! Voltage = 1
11 g 3 ol 125) 60 |>s 5 | 4 60 H th
- i 2 .00
LM103-2.4/883 |Semi ] ear ) iReferenceE . ! 20
d ATMF:UB‘;‘;RATESW"CE(S*M ) * NOTE:  DERATED VOLTAGE IS DETERMINED BY: - ) 018
aAIME c viax " Vou * & URATED MAX  Vioud roracenionenare — 20180 Guonuns
B [
BxA 679

P11 30 09 98eg
6L6-NLV



PARTS APPLICATION ANALYSIS

{$3n92190.01N)

Page 7 _of 19
{MICROCIRCUITS)
proJECT: 3G DATE:___ 1/15/11
ASSEMBLY: _Board #1 SUB ASSEMBLY: Digital MUX SCHEMATIC NO:
AAA T MAX TEMP °C VOLTAGES INPUTS OUTPUTS SPEED JCLOCK CIRCUIT FOR RELIABILITY USE ONLY
WIDTH
TYPE Nl s faalrstastowt a Jomransor Feanl o [xor FUNCTION £ pate | s |rul1c
KT DESIGNATION F E CM I Aul cu]Eea z [ N MAX our | o max Jum OR w 1S 99
bt ' A FelINt YN RX] T LRNE g lioAv]x |[aA A APPLE- oo | 8 [LEIAN[ ToTAL
io. ?- xé 05,:- x? ?:A ;{ #-"‘ Dy CATION HRS) 1§ nA; LT H;‘;‘k“r’éﬁ
Y LN 1t LEV L EU I:I . | il
E T o ofj oM DM G ::_, € livee| owi00mRs)
) 2 , R OLL . . N v N . . » " 1 3 1 . v o " In Ju |»n =
T
" |Shift Register R )
I SNAS%g; T1 [Logid 50 |125 | 60 |5.3 [5.0] 4.7 50 Register 14 .0020
!
T
12 )} Shift Register ' - N 1
SNAS4T95 TI Loﬁia 50 |25 {60 }5.3}5.0]4.7 60 Register IA L 00LO
]
- . ' -
Shift Register f N
3 SNA54L§5 TI lo&\c Co 126 o |5.315.0]) 4.7 50 Register iA 6020
14 | TZL Gate 150 Gate i .0180
SNAS41.54 TI Loz.c S50 125 |60 }s5.3| 5.0 4.7 50 |£\
thru | 721, Gate .
T < [s} < 5.3 15,0 4.7 50 Gate
113 | SNAS4I54 T1 leqe} 50 125 | Go ‘A
1
I
[}
!
-
1
]
|
LJ
1
[
1
S
» FAII_UREEA‘YESOURCE&S«W 19) » NOTE: {J’ERATE‘OIVMTA‘GENISMYERIINE‘{:I‘I: =
N ATM 6054 c V:::-V:g:-l"wsmom ToTAL SAILURE RATE 2 0240 /1000 #RS
. °
BxA 6790
. ) ;
. . . .
hY

11 30 19 aleg

6L6~INLV



PAR’I’." APPLICATION ANALYSIS

Page 8 of 19
{MICROCIRCUITS)
PROJECT: 1L5G EA DATE: 1/15/71
ASSEMBLY:__ Board #1 : SUB ASSEMBLY: Digital MUX Contrel SCHEMATIC NO:
=3 u T MAX TEMP °C VOLTAGES INPUTS OUTPUTS  § SPEED \%gg: CIRCUIT FOR RELIABILITY USE ONLY
a TYPE ﬁ ; ea ::JJ Qf, gx é gnla FAN J%oF | FaN | L % OF FUNg;'RON RATE :3 rulre
MIN
g oxr DESIGNATION - e | SRl ANTENE%T € E) 1:: mi(v :ur 2 max lamoel W2R, LY} LU LEETS] rorac
g SYM a vilEclucfat v f oAl D * CATION 1000 4 ¢ la1)i¥| FalLuRe
g, NO. ¢ AE]OT AT TM] A ] Tw ’ wesy Y E Qe RATE
g ] y LN 1t {EV [S EU N ! 1 |een
R T 0 oj oM DM P 122] 7 & frvee] mnooonng
£ N N i .
. N . R L 3 , . . “ " a s » e 1 w Je {» |n |=
& T
T2L Gate s ]
TI . - .
5 | SNB41.00 |Logicl 50 {125 | 60 |5.3 | 5 4.7 60 Gate ;A . 0020
] T
14 | INV T2L TI Poge| So | (25| o }5.3 | 5 [4.7 Lo Inverter IA 0070
SN541.04 l
INV T2L ' I
16 | onsarod TI Loau‘. So 125 6o }5.3 1 5 4.7 Lo | Iverter 3 :A L0020
- S
1
13 | T2L Gate TI flesic] S0 f125 | ¢o |5-3 | 5 [4.7 60 Gate A GoZe
SN54L10 ¢ {
1
T2L Gate . £
12 | sns4120 TI u:\.c So {125 {Go 5.3 | 5 [4.7 ¢o Gate ;A 0022
1
\ . 1
u | SN54L93 TI Lota\(‘, so {125 [ 6o 5.3 | 5 [4.7 to Gite -=A 6020
A |
1
I
[}
! o
]
1
1
1
& ——
1
]
i
-
» FAILURE RATE SOURCE {See Column 19} = NOTE: DERATED VOLTAGE IS DETERMINED BY: =
A ATM 605A [ :m::m': l“‘l’:o‘;sem:um' TOYAL FAILURE RATE 0120 /1000 HRS
[ -] }
BxA 679

A

$IT 30 29 o8eg

6L6-INLV



{s34n2.100554N)

PARTs; AfbllCATION ANALYSIS

Page 9 of 19
{MICROCIRCUITS)
PROJECT: ___LSG . DATE:___1/15/71
AssemsLy; Board #2 suB AssempLy: Command Decoder & Drives SCHEMATIC NO:
';: T MAX TEMP °C VOLTAGES INPUTS OUTPUTS SPEED J CLOCK CIRCUIT FOR RELIABILITY USE ONLY
WIDTH
TYPE u ; AAl RJ Ad DM A om FAN | %OF FAN | L % OF FUNCTION RATE | 5 |rulrc
DESIGNATION cm] Aulculea] ¢ Ev N [max Jout| o MAX |hun OR w 13 14v]90
CKT £ E 1y TN} T |RX| T | RnN {ORV A ACTORL]  appLI 1 elistIv] TovaL
SYM 2 uijEcluc]ar] v ]lari® * 148 x i 00 £ | ranume
NO. 2 AE| o7l ar]lT™M] A | Tw™ : HRS) ) E b RATE
M LN vl e Jeul L ey M 21 oen
f T o o] oM oM G ¥ E [rvee] wi00mRs)
£ N N !
1 i) 3 . . . ] o w 12 & ) " v ”» " [ » n Ed
T2L Hex Dri i Hex H
11 x Driver |sig- Logid 50 125 60 6. 50 Inverter i a . 0020
S8T90J netics| 1
Interface 1
T2L Hex D Si 128 50 Tex : N
I2 ex Driver918- lLogid 50 | 12 60 In
58T90J lneticd : verter A -0020
Interface 1
T2L INV ] ESme i
13 | snAs4L04 TI |Logid 50 {125} 60 | 5.3]15.,0{4.7 60 Inseriace :A 0020
A1
T2L INV . Fomaae 1 -
L 50 5 N . 4,
14 SNA541.04 71 jlogid 12 60 5.31 5.0 7 60 =A .00 2C
1
T2L Decoder Fair4Logi !
15 giq 50 | 125§ 60 .ol 3.5]0.5 60 Decod I 7.0
UAM9I93L1151X |child 7.0 ecoder IA : © oL
1
T
1
]
!
1
1
1
1
T
]
| I
i
-. T
H 1
H 1
H 1
» FAILURE RATE SOURCE (Ses Column 19} - NOTE: DERATED VOLTAGE (S DETERMINED BV: =
- ATM 605A ¢ V::‘:_in":,n":fe::;:x’ TOTAL FAILURE RATE - 0100 WI000 HRS

o

BxA 679

P11 30 €9 °3ed

6L6-NLV



PARTS APPLICATION ANALYSIS

{534N21D0IO1N)

Page 10 of 19
{MICROCIRCUITS)
PROJECT: —_L.SG DATE: 1/15/11
ASSEMBLY: Board #2 SUB ASSEMBLY: . Command Counter SCHEMATIC NO:
] T MAX TEMPC VOLTAGES INPUTS outPuTs | speep | cLOCK FOR RELIABILITY USE ONLY
A WIDTH] _CIRCUIT
o N RS FR R I R A EIFR A e e S A R
N T ™ MIN .
Ve PrISHATIN Al cRlIN| TN RX) T} AN x 1o %] A Ax ACTOAL]  APPLI- ol 13 ]LE]N] ToTAL
NO. $ At | BT RS Th] & | Th 7 CATION 2 wms) | E1R¢1°T| PR
y LN 1 1 ] EU 3 EV 1 T
L N s | €L iPER
R T 0 o] om DM G Izl e /1000 HRS}
E N i
. » , B, . LN . . “ " 12 » .. " w » " In I» 1n |=
T2L : . i
n | Caeiie TI {Logid50 [125 {60. |5.3 | 5 [4.7 50 Flip (A . 0020
Flop ]
1
T2L F.F. TI satcl 5 Fli 1
' fa) (o} . . 1p
2 | cCasaine Logs (25 |60 {5.3 | 5 |4.7 60 e LA L0020
1
1
B | T2L F.F. 11 flogic| 50 {125 |60 5.3 | 5 |4.7 60 Flip [A 0020
SNA541.78 Y Flop |
' i
4 | T2L F.F. T1 f.ac| 50 | 1251 6o |5.3 | 5 |4.7 60 Flip i\ co2.0
SNAS4LT2 G Flop : :
- i
15 | T2L Gate TI L‘ﬁ""' So {125]|¢o6 |53 5 4.7 60 Gate TOap 6020
SNA54L.00 - ! .
: ]
16 | T2L Gate 11 fleic 50 {125 (6o |53 | 5 |47 60 Gate I'A WYarde)
SNA54L00 4 !
]
17 | T2L Gate TIL Lph'«-_ SojitSl¢o|s3 | S a'l 60 Gate {A . b020
SNA54L00O !
1
1
i
1
-' L
H 1
H i
FH i
. 2 1
. EA(LURE RATE SOURCE (Ses Colun 19} » NOTE: DERATEO VOLTAGE IS DETERMINED BY: = 0140
A ATM 6054 c P ATE MAX WO TOTAL FAILURE RATE o %1000 HRS
s o
BaAG79

A\ %2

P11 30 39 88eg

6L6"-INLV



PART§ APPLICATION ANALYSIS Page 1l of __ 19

{(MICROCIRCUITS)

PROJECT: . _1SG DATE:_..1/15/71
ASSEMBLY:_ _Board #7 SUB ASSEMBLY: Free Modes Filter , SCHEMATIC NO:
— M A
S iy ; MAX TEMP °C VOLTAGES INPUTS OuUTPUTS SPEED g{"-g.?: CIRCUIT FOR RELIABILITY USE ONLY
8 TYPE ld H AALRITAJ DM A DM | FAN {%OF | FAN | L % OF FUNCTION RATE P s [emlre
2 KT DESIGNATION F € CMJ AU CU ] EA c Et I in [max J out] o MAX ] OR (% 151sufos
3 X TBITITN] TN] RX T AN 1 o lioav) « A ACTUALL  APPLI- 1 )Lilan} TOTAL
g sym | - P vt {Ecluclati v |al b » CATION 1000 4 ¢, i1t7| raLuRe
c NO. ¢ AE| DTl A7 fTIM] A& | TH D HRS) o fal RATE
e u LN ] ] EuU L EU N ',_ I'l'pen
g T 0o o] OM DM G :.__. € [Tvee] (w/1000HRS)
N N
, » , R L . o ’ , . 1o " e w e N e e » [ O O
| B iOper- '
Al | Op. Ampl. Phil-] Lin-| 50 85 { 55 %24 {x10 {*4 70 R 1A . 0064
1402-02 brick | ear ational ] )
- Amplifier & !
- T
i
i
1
L
]
i
!
1
1
1
1
l .
[] .
T
i
1
i
v
1
]
i
.
» Armtunzmsri‘souacns-aw w) - NOTE: CERATED VOLTAGE IS DETERMINED 8Y: =
A TM 60 c ::::,::g:f:g:xem:x’ ToTaL FasLung mare 20064 %/1000 HAS
R o
BxA 679
. . o 3
. it z
, : / o 3
: o
*n g
/.// . o 0
- P
. [
. L
. ! - \ >



'PARTS APPLICATIO? - JALYSIS

(53000}

o

Page 12 of 19
{MICROCIRCUITS)
PROJECT: __ISG o paTE:___1/15/71
ASSEMBLY: . _Board #8 SUB ASSEMBLY: _ Post-Ampl. SCHEMATIC NO:
M T MAX TEMP*C VOLTAGES INPUTS QUTPUTS SPEED | CLOCK FOR RELIABILITY USE ONLY
A Y - WIDTH] CIRCUIT
TYPE Nl T taatratastoml A om ] ranfuor | ran | %OF FUNCTION 2 gate ! s [fm]ve
DESIGNATION £ E- CM i AU cu EA c E 1 IN MAX out | o MAX M OR % § t ?l'f o .
gﬂa A TRl IN]TupAx| T HAN L& lioavlx | A L APPLL- woo |8 [LTHAN foTaL
1
NO. 3 ae|oF | RSl Tm]| A [Tm H CATION 2 wrg) | E|22|"T) FRLES
U LN ] Lt Eu L EU N- 1 I' vgn
g T o ol Om DM G ;.‘:_ € rvee] 1100 st
v 3 R . . . N v N . . " » " 1 e " e d " [ 2 n kel
1
Op. Ampl. 85MOfLin- Op. i
+ =3 E3
Al SM101G-1 3910 jear 50 85 55 24 10 4 70 Amplifier A . 0064
1
|
VR Voltage Reg. Nat. JLin- Voltage &
>
1 LM103-5.1 Sem. {ear 50 | 125 60 |>5 5 4 70 Regulator zA - 0080
!
UR,| Voltage Reg. Nat. | Lin- > . Voltage 1
4 LM103.5. 1 Sem. lear 50 | 125 60 |>5 5 4 60 Regulator§ !A . 0080
I Analog Gate Crys{Lin- [
; A |
4 1 cpazls ploncfear | 50 G::”‘ (A . 0064
I Analog Gate Crys{Lin- Analog : R
> | cpazs tiomc]ear | °° Gate A - 0062
1
i LP/TZL Gate Log :
1 SNAS4L 30 TI ic 50 | 125 60 }5.3 15 4.7 50 Gate } Al .0020
2 . 1
I LP/T°L F.F Log- Flip 1
F B . - A .00
2 SNA54178 Tl ic 50 | 125 60 §5.3 |5 4.7 50 Flop 2 : 0020
/12 F1 : i
1 LP/T'LF.F Log- ip g
3 SNA54 78 TI ic 50 | 125 60 §5.3 |5 4.7 50 Flop § =A .0020
i t
s ]
-
]
E
2 K|
» FAILURE RATE SOURCE (Soe Column 19) > NOTE: osurze VOLTAGE IS DETEAMINED BY: »
a—ATM 605A ¢ ::;"‘_vm_’:gxzfs::‘:m ToTaL FALURE RATE et 0212 /100 KRS

BnA 679

\e

#1150 99 o8eg

6L6-INLV



PARTs APPLICATION ANALYSIS v Page_ 13 __of __19

{MICROCIRCUITS)

PROJECT: __LSG _ DATE: 1/15/71 i
ASSEMBLY:_Board #4 SUB ASSEMBLY: ._Tilt Servo SCHEMATIC NO:
- . L FOR RELIABILITY USE ONLY.
= M T MAX TEMP 'C VOLTAGES INPUTS OUTPUTS | SPEED Svng%': CIRCUIT OR RELI
=) TYPE N }{ AnlRg éi’, oM} A DM | FAN |%OF SAN L ;2; . Fuug;non RATE 13 EMiTe
uT | © ) :
g oKT DESIGNATION E E {Te | TnlFulax] FQaa]N [ty AR | ApeLs- ::o 18 FLELRE] ToTAL
g SYM 2 Ui gc uc Al u Al Dy . CATION HRS) 1€fat]er| Fanune
I § AELOTIATITuL & [ TH L 111" By
= R T o g DM DM e f= £ %/1000 HRS)
. s , R L . . N . 5 . " N I “ e w “ bo be In |a
Nand !
I . . .
) 8 |sTsos sig- [pig | 50 125 | 60 }.0 | 60 Interface :A L0020
hetics Gate 1
T
i
1
-
v
]
H i
f
F
1
i
1
' .
1
1
1
|
[}
]
1
i
1
i
1
1
T
]
1
|
] e
H i
H 1
n |
= FAILURE RATE SOURCE (Sex Column 19} - . DERATED VOLTAGE IS DETERMINED BY: =
ATM 605 A c ot Viaax * YNOM * 8 VRaTED MAX - YRG! TOTAL SAILURE AATE . 0020
Vain *Yaou- S (Vom - Veatep mint 0
. o
BxA 679 .
1]
- m H
1:]
] . , o 2
- [}
‘ o 0
~N g
- . . ° \o
< n
’ (]
. -
‘ \ ’p




PARTs AI;PLICATION ANALYSIS : Page_ 14 of __ 19

{(MICROCIRCUITS)

PROJECT: 1L.SG R DATE: 1/15/71
ASSEMBLY: Board #4 SUB ASSEMBLY: Tilt Servo SCHEMATIC NO:
- - Y
3 x T MAX TEMP °C VOLTAGES INPUTS OUTPUTS SPEED %gﬁ: CIRCUIT FOR RELIABILITY USE ONL
g TYPE N M AAlRY Aslowi a | om]eannor | ran |y % OF Fung;non RATE ; A I
1 MAX | um
& ckr | DESIGRATION FLE Ive|Tnlenfax] t lan]h VX712 ALl AL oy 1 ety xel vora
3 SYM 2 vi|lEclycliari v iarl Dy * CATION 1€ {nt T} raruge
- g NO. T AE| DT | a7 I vg AL\ 15"3 1 HRS) H Al RATE
. N 1
= ] |-T ¢l) "6 DM DM 2 ::'_, ‘:ﬁﬁ( 1000 HRS}
£ N N
. 2 , R 1, . . ’ . . e " v w» o » e r » fro In {0 |
2 ~ T
Il LPT"L Gate T.og~ {
SNA541.00 TI e 50 125 60 .3 5 4,7 60 | Gate 1A . 0020
!
2 T
1, |LPT°LGate |TI JLog- : |
SNA541.00 i 50 125 } 60 5.3 |5 4.7 60 Cate {A . 0020
1 LPT’L Gate  [T1 |Log- : v |
SNA541.00 fic 50 {125 60 .3 5 4.7 60 Gate tA . 0020
L
2 ' !
: LPT"L Gate TI  JLog- =
. . 1 .
17 SNA54LOG - 50 125 60 5.3 5 4.7 4 60 Gate 'A 0020
i
1, |LPT’LGate |11 frog- H !
SNA541.00 k¢ 50 {125 { 60 p.3 |5 4,7 60 Gate 1A . 0020
1
110 LPT2L Gate T1 rLog- . :
SNA541.00 fic 50 1125 | 60 b.3 J5 1.7 60 Gate {A .0020
1 LPT’L F.F Lo |
. F. g~ s
3 SNA34LT2 TI " 50 125 60 B.3 Is 4.7 50 Flip 1a 0020
Flop 1
¥ 1
1 LPT°L F.F Tog- Flip t
5 SNA54L78 TI L 50 {125 60 5.3 |5 4,7 50 Flop :A .0020
Z N . i
I |LPT L Controll,, fog-| g5 | 125] 60 5.3 }s 4.7 50 Controllers LA . 0020
SN54L93 1 - s 1
2 1
= FAILURE AATE SQUACE (See Column 19) = NOTE: DERATED VOLTAGE 1S DETERMINED BY: =
ATM 605 A Yauax * Vaom * 5 Vaaren sax - Ynow! TOTAL FAILURE RATE -0180 1000 HAS
A ¢ i * Vaos - 5 Vacas - VRATED sin?
8 -]
BxA 878

6L6~-INLV

$11 Jo 89 @3=ed



PARTQ APPLICATION ANALYSIS Page 15 _of _ 12

{MICROCIRCUITS)

PROJECT: LSG DATE:1/15/71
ASSEMBLY: Board #15 : SUB ASSEMBLY: ... Temp. Monitor SCHEMATIC NO:
- l: T MAX TEMP °C YOLTAGES INPUTS OUTPUTS ‘SPEED %&‘}: CIRCUIT FOR RELIABILITY USE ONLY
8 TYPE N Z éhA‘ 7\5 gd gr A 2‘,‘ eanN |%0F | Fan | L % OF Fuug;xon RATE ; I RS
. M. MIN
g oxT |  DESIGNATION £ e FEBLIN]ERRXT F [ EA] N [uax oTie AX Sdom]  arpu :go 18R T ToTay
a3 SYM ¢ (1] Ecluc ] Al U Al ) * CATION t Elat]iv| FAILURE
€ NO. ¥ At DTy AvlTm] A | Twm | ® HRS) | & At RATE
2. u LN 111 ] EU L E U N foe €1 foen
R T o ojoDMm oM G b E Lrvee] ix1000mRs)
A 0 1
* kd 3 g . 0 » 0 . " " o 2] . 1 e " . 53 » » n
= T
A Op. Amp. Nat. 2 . i
NHOOOIAH/S3 |Semi| = |50 {125 {60 |<+20l10 | i5¢ 70 Op. Amp :A .0020
: 1
Ig Volt Reference : . Voltage 1
LMID3-4.3/883 " " 50 125 ] 60 >5 s 4 ) 60 Ref. fA . 0020
1
N L
16 Volt Reference Voltage :
LMID3-4. 3/883 " " 50 125 | 60 >5 5 4 60 Ref. ]A . 0020
1
1
!
|
i
!
1
i
1
[}
|
]
1
]
1
}
1
T
1
1
1
LA
}
1
§
] 1
° "‘L"";“‘T‘m“c‘"“‘*‘"“"’ = NOTE: | OERATED VOLTAGE IS DETERMINED BY: | = 0060
v - +8 -V .
A ATM 605A c V:?:'V:::-‘W::;F?’mom TOTAL FAILUAE RATE /1006 HRS
s °
BxA 879

e

6L6-NLV

$11 30 69 98ed



, PARTs APPLICATION ANALYSIS Page 16 of 19

{MICROCIRCUITS)

PROJECT: _15G o . DATE:..)15/71
ASSEMBLY: _Board #2 SUB ASSEMBLY: _Dig... - ° - -~ - A7 . SCHEMATIC NO:
= M m MP VOLTA INPUTS CLOCK : R RELIABILITY
S oM z AX TEMP °C OLTAGES ouTPUTS | SPEED wl;ggH CIRCUIT FOR RELIABILITY USE ONLY
) TYPE 5 ? AAlRIJI] AJ DM A DM | FAN {%OF | FAN | L % OF FUNCTION RATE | s [em]1c
3 CXT DESIGNATION - e | EMlAavujcufea c E | N [max Jour ]| o MAX | OR w 1914 2| .
2 A T8 TN TN /"X T RN % iorRv] « A :C“ML APPLL- 1000 1R luviag TOTAL
g SYM ¢ Ut gc uc | A 1] Al Dy CATION HRS) Y E{ni|tT| FAILURE
s NO. S AE Tlat]TM] A TM™ T 1148 1 mate
2 U LN i L EV L EU N e | E 3 1PER
R T o o] OM™ DM G | ol Elrvee] (vicmuas:
5 ' NN I
. . 5 . . . ’ . . w “ » ., 5 5 e » . fo |o |o |=
1, | ssT90s Sig- | Digds0 125 60 6.0 70 Hex inver | A 0020
neticy ’ [ ter Inter- i
face |
1

I, | sNA54L04 TI1 Dig}50 125 60 |5.3 | 5 4.7 60 Hex inver-| { A . 0020
ter Inter- i
face }

IZ SNA54L04 TI Dig450 125} 60 5.3 5 4.7 60 Hex inver - 1 A . 0020
ter Inter- : ’
face $

13 SNAS5S4L04 TI1 Dig {50 125§ 60 ]5.3 5 4.7 60 Hex inver - 1 A . 0020
ter Inter- !

i
face )

14 SNAS54L04 Ti Dig450 125§ 60 }5.3 5 4.7 60 . Hexinver-8 - lA . 0020 -
ter Inter- i
face 1

|
I
]
= 1
g
P
& T
s i
H 1
P
T
s '
= t
= 4
= A MF(A;SUS";M“W"“‘S"@WM > . NOTE: ssnneevou;\‘c:vxsnsveaumseav;' =
- + 81 -
a AT c e Ve B Y TOTAL FAILURE RATE -0100 1000 HRS
BxA 678

6L6-INLV

v,

\
PIT 30 0L @8%ed




PARTS APPLICATION ANALYSIS Page 17 of, _19

(MICROCIRCUITS)

PROJECT:._LSG ' A DATE: 1/15/71
ASSEMBLY: Board #1 & 9 SUB ASSEMBLY: __H/D Converters SCHEMATIC NO:
- M -
z M T MAX TEMP °C VOLTAGES INPUTS OUTPUTS SPEED %g%!: CIRCUIT FOR RELIABILITY USE ONLY
g TYPE {‘, ‘; éa 2 l-lJ éi’; grz A gn:l FAN {%OF | FAN | L % OF FUNg;ION RATE : AR
. - MIR
8 CKT DESIGNATION £ E Jre| In}Tnfrx] T |a&an ',': Lony QUT 2™ | aeele Wi i8] voraL
g SYM c [V Ecluct Al [V} Al D * CATION 1000 t € fal{LtT| FAILURE
14 - NO. $ AE]OT ]| ATl TM] A | TW i HRS) € fab RATE
g 1] LN 1 L EU L EU N i PR
R T 0 ol om DM G 122,17 € Lrpe| o nas
E N N 1
. B , R O§ . B , . N w " e = v » o » " fo |= |n la
2 ]
I, | T'LF.F. . . Flip i
SNAS54L73 TI JLog }50 125 le0 5.3 | 5 |4.7 50 Flop :A .0100
- T
thru| T°L F.F. Flip I
I; | SNA54L73 TI fLog |50 J125 {60 }5.3 | 5 |4.7 60 Flop ) A
}
1, | TL Gate | ‘
SNA54L00 TI fLog |50 {125 60 |}5.3 | 5 |4.7 60 Gate A . 0100
1
i
;h’“ T2L Gate i
11 | SNAS4LOO TI JLog }50 {125 J60 }5.3 ] 5 }|4.7 60 Gate a
Analog Switch CT'_ d IR
1 CDA2-1 Holowic] & 150 70 A 064
12 ] ) 1
teyer | B
;hm Analog Switch |, 611;0 2
16 | cpaz2-1 ' 5 |50 70 coA ~0064
M
L]
A Op. Amp. Nat g {
' | NHO001AT/883 |Semi} 5 {50 {125 |60 [F20710 }45< 60 Op. Amp! A .- 0100
th 8 )
Aru Op. Amp. Nat 2 }
A5 | NHO001AH/BS3 {Semi] 5 [s0 {125 |60 |k+20i10 (+5< 60 Op. Amp la
5 ' =
D Voltage Reg. Nat § : Voltage :
5 | LM103.5.1/883Semi] = |50 |[125 |60 |>5 5 4 60 Reg. 1A . 0020
” FAILURE RATE SOURCE (See Cotumn 19} > NOTE: DERATED VOLTAGE IS DETERMINED BY: = :
AATMGOSA b " s Yo o et DAt
B - o 4 i

BRA 679

P11 3O 1L @8=ed
6L6~INLV



PARTS APPLICATION ANALYSIS " Page 18 o 19

{MICROCIRCUITS)

PROJECT:._LSG A . DATE: 1/15/71
ASSEMBLY:___ Board #3 SUB ASSEMBLY: Analog Output Buffer SCHEMATIC NO:
- M A P VOLT INPUTS o CLOCK FOR RELIABILITY U
z M T MAX TEMP °C OLTAGES UTPUTS | SPEED CLockl ey OR RELIAB SE ONLY
8 TYP N Y laalrslaslom] a Jom| ranfxor | ran |t %OF FUNCTION 2 pate | 5 Jeu|1c
Q DESIGNATION c E cMti AulculEA c El [ in {max four| 0 MAX [y OR % 1 2]4vte0
e CKT & ATBITIN] TN AX T RN F x lioav] A ACTUAL}  APPLI- 1000 } 8 JLT|AN| TOTAL
a SYM S ur | Ecluc]Aarf u | al o * CATION { &latfir] FAILURE
<. NO. b AEI DTl ATl TM A ™  ® HRS) 4P AATE
g u LN 1Lt fEV L EU N 1 TH s
R T 0o o] oM DM G 1o, £ (%1000 HRS)
R N| N i
. 2 3 o ] . ] . . » " 3 “ iy "w e v "w 1™ e v b
R I
1, | Op- Amp Nat 3 i 1
NHO001AH/883] Semi § 50 |125 |60 J<xz0f=10] £5< 70 Op. Amp. 1A .0140
= i
thru| Op. Amp. Nat 3 {
I, | NH0001AH/883| Semi| £ |50 |125 |60 |cx20f 10| +5¢ 70 Op. Amp. 1A 010"
= -4
|
1
|
-+
[}
]
]
1
1
i
1
1
! -~
|
H ]
1
]
]
1
]
T
. 1
:
'
v
1
1
t
. i
» FA;LURE RATE SOURCE (See Cotumn 19) » NOTE: DERATED VOLTAGE i5 DETERMINED BY: = :
ADTM 6054 ¢ ::::‘::m‘: .c’:;:fem;vx’," TOTAL FAILURE RATE oo 0140 w000 ms
8 4 -
BxA 879
- - [
,/“ ’

N,

6L6-NLV

$IT 3o 2L 98ed



(5119001

PARTS APPLICATION ANALYSIS

Page .19 19
(MICROCIRCUITS)
PROJECT: .LSG DATE:__1/15/71
ASSEMBLY:__Board #3 SUB ASSEMBLY: _fnalog MUX SCHEMATIC NO:
v b
M T MAX TEMP °C VOLTAGES INPUTS OUTPUTS %ggg CIRCUIT FOR RELIABILITY USE ONLY
TYPE N M aataalastow] a fomf ra FAN | L FUNCTION £ AT ; RE
El MIN
‘;5:, DESIGNATION ¥ 4 PelinfEn iR 5 A I;l ;)‘u‘r 0 1‘. " :;;o ! 5 N
< 11er] FalLURE
NO. 4 AE| 0T | RS Tm] A | TH 7 ' CATION HRS) : €18 RATE
u LN ] L1 EU L EU N - |1
] T o o DM DM G 18, £ %/1000 HRS)
E N N [}
. » ., R OB, . . . 5 “ » e 1 . ol
=
13 TZL Gate :
SNAS4L00 TI [log|50 |125(60 }5.3]| 5 |4.7 70 1A . 0020
> —
. T“L Shift Right X I
4 | snasares T Jrog}so Ji125)e0 }s5.3] 5 | 4.7 60 Register la . 0020
)
1
. T2L Shift Right {
5 | sNA54L95 TI J1og|s50 |125f60 53] 5 |4.7 60 Register LS . 0020
1
16 Op. Amp. Nat Linear !
NHO001AH/883 | Semi] 50 | 125 | 60 <20} *10}+5< Op. Amp. :A . 0020
1, | Transtator X’,"tedmgic 50 |125160 }5.3) 5 J4.7 50 Voltage la .0C20
VA1026 - Translator: |
craft . 1.
1
Il Multiplex Gate | Gen. Multiplex ]
- | MEM2009 Inst. JLogid 50 125160 ]5.3}| 5 | 4.7 60 :A . 0020
) .
N [
]
1
=T
(
1
1
T
1
i
t
1
= FAILURE RATE SOURCE (Ses Cotumn 19} » NOTE: DERATED VOLTAGE IS DETEAMINED 8Y:
ATM 605A Yiuax = Vom * 8V, Vo
A c Ve = Va8 Ve Yoo oy TOTAL FANURERATE e 0120 _ wro00nns
. o
BrA 879

A\ Y

P11 30 €L o8ed
6L6~INLV



ATM-979
Page 74 of 114

2 , "
2 =
2 h&f
=3 - % %0, g
« vv&#w\ slujofntinln tulwl wle =
v 18l8(8/18|2)|8|3|3i alg
— R Slo|slcjolse o) of o] &
° 5 Ae A % Il Bt Al Bl -
9?9@@&4 1]
1_ S b3
. el = '
s & : V4
M..e lm < ﬂ#sﬂebv n )
el ”C % vy ]
i by 2, ¥,
”T rlﬁ&vesvﬁc
< IIGMS.WsQQ B .
F.L.M 3, /Y.i — wt = " oy
o Yt~ =) » o 2
4 v“.s.o Sd-2 ltlllllllllllll.llllLllllllllllllll
208, -
MC S P Xy
w "
~ &l
um@%&/ﬁ L P Pr ol l O I RU AL TIE YT 1N Euon\ 27777777
s D N | < <
svv‘buM'h& [ i ISR DU NN VRN DURS p DN PRI S FIRPES. MRS i P e P i T
¥ .
‘o
),
QOsQ%QQQ
© " .&Munx. v
¢ $ w3t e
< 2 818
m G| 48 olojelalsiel g8y
. o ol EI 81 El 8] S| E| B & &§ N
Z BRI EEHEE: B
3 T Bz %,0 Sl 5ol 8|3l |o) o] of @ 3
= 2 X RN Glo 8| Slala]olofolo m
3 =1 20 N8, .
2 mO.. af 32 N N E 2 .
< LA P
; ¥, 8t
P I NP N 8 .
. y Q 4 -] =3 *
< Q fus} @, 052 of X R R[] R Y
(TN slr|[e[sle|bin (o
[} M 795 QOA 0] ] o~ o~ - — /
& P DN I \
(+) &,
< M S TOR .uca...ll|cl...|..|||..||||l....||....||n.. S DR RN i e
a g D@l gl2]nl|R]2[318
¥,
U " Q\N* o © o oo (=] (=] o
A PRENERHEEEENE e ‘
& s
% BW o] o} ©f m ele
N A B R T FFF
N E1E & | = g
< wl 21 ol - g || & m
&l o S S m & lal o a8
Qﬁf 2] PO BN IR =0 R N N ) 2
{3 - [
W TR :
I IR A R R "
! g © o © m fl1ot o
py E - - ind H b m
e ol o} o] w] 1 Zj e} o
o # Of <l «j <] 2|2 1< < u
g o 3
e Yoy Ml ¥ % S
S L0 o I A HE
el e g paal Bl By e < w
RS Sl Rl =l Bllalx|X
Om fe o A Sidimim .
&\ 3 gl g8 8lwl=lal8
a u Nl el alLigig]ela |
o] Of | 6| Xl otO|Ix]| x| ala < ' |
Ran\sw v&h@ &g O VORI M]O] O] B H ] ,,
569 4 oa] ) Wl ol o] -] g~ A
F o O] OOOLILILIO OO a .S
- . 4

(Capacitors) ‘ s




ATM-979
Page 75 of u.;

g
L] b&auvs
R . by o, - i | \
2, . |
d sfvuv*esﬂbt ﬂ
4 S )
~ . x
O i= W, m J
_— m z viNS?& H
R So 1. N |
} ”H :l“iﬁ“&vb@ ~ INERER m
< Ilbvsvﬁ 10. = EEEEN
-M - §\Q¢§/I’ g O T T OO
m m = V“\Mxo N ofw wfe u
) : = X SIS IS \\h&
) ncw .ul TG YITAY 4O 350 HOJ /77y »
zﬁﬁm P2 L POE L Pl e 353G T SO L A A
” O' S I T
l.v&Noka/I < lllAllll.vll m
v?«%m..v&vv Ne2laa
b
oz
' A\
Aoy, 00 %, m
m ! &s%b&b
m v [3] 1% .m m |
2 1l S 2| E| E|E .
: MR IS
3 3 JHEE
Z 3 violo
[=}
Am &
k -
C Rl Lol —
. < .
2 3 3 S 518
A c m - - - mijmm|le s oa]oo]e wie ofes
: RN UG RN JURN PR P
m m & QOVI. % |<-..- J.DI ..SI - o] - Q
A < QGQQMM.MVWOA = n
2 e e ]2
NSEEE !
A. b\? u [ -]
¥ ol of o
N Sf |~ WM
&, ;
", | 3] %] 2 ;
”
y w m m 3p
* Bl 5l s i
- <l <| «
: .m %o&oo L)
X X
Al 9 emwwsww_‘»e& 4| %
v Wy 12122
G :
. M M “\m ,nw A
oa ke 3158 )
0mM 2 2l Z
AN <
85 MMl Xl ® .
m.E O] O Ol & 5
& 9 vuw%éﬁ 7 m :
s éooﬁ% ol 51 S

{Capacitors)




ATM-979
Page 76 of :.A

P ~
b
3 .
B ™ &g m ' *
. =%
R A _/w.w&fos\@ g
) ey S 3
0 2, b= 3
9 deadee N S S o :
vv&b@ﬁc o .
. &Duovcv,u o
O Is % .
ﬂ N vvﬁaﬂuév\v ﬂ h
A9 B &, ‘ d
P r/hu.eo«cv m .
N /«rs:we £
. » ,
3 M " é@@é&/ﬂ = = 3 Y
T% wnsn.«.ve AR S S N NN JROER PN PR N PR PR DU PRI U R PRI SRR P RS R m
50 13 sy
7] M
N 8
2 w«%ﬁw PRI 777 227 7 777 P77 72 ST ALV TS 10 S0 HOd 27 7 AL AL,
..So&?sV/ -~
% o~ <
st...%v.w& 1lml|l||ll|lll|l||||l0..ll|l..l..l..lllllll .
M
4
L
%, gl g
S
5 uwﬁmméaav 2 5
v ]
A RO
L S| 9 gof o] ®
3 o gl gl 2|5 8 m
w S m Q ..m.. ‘W o )
5 cjeolgle m g
Z L B w| wi ol gl o 3
9 & g &r, RERER-I-R A
CE-{ L, : :
o o £ 2 ¥, e ) o -
~, B < #e%.ww.ﬁs Y w| @
0 Py
P mm Wh !&W%Mb&?& — N a
A A = " Q,MWQQO ol .o CRESE BRSNS
© g Yooy IR RS2
m M - GVOA REENEECE Rl R \
>
R E ) g¢° VGQ ! ' ' ' ' - ey} w on]e wjo ) oy o
M M ae«eﬂwmc»@@ it Bl e e e e e et e B B e
m &hbvv* AR e
W > 4&5@ Qlojololoe
h&fww N w win §wn m.
77, <
* Slojoloio m
- 8, .ﬂ_ — 1 — .H
03,952 ot} Bl el ) Wl
.e?,w_w ol m
& Malolo e
@G& R ” ]~ — 2w a
”» \&QOVQQ#. m
"y 3
o W:OJ
B 4 =
T *o, g o
? m @koa@« mw
e R I I N IV YRR £ <
.o @QQ@%& Nifofwiv s
a1 1 %o Nisiete e < U
b Ml sl x| g
cg | 21212(5 4
K o) ol -3 Pl i
8 R gl eglmie| e .
O & L4 IR IV Y <
& @ f, SEICICRE -
<80 o
| R E R %
R
- L]

(Capacitors)




ATM-979
Page 77 of 114

2 ’
o S b&”&s@o m
b /v&eas\.@ PN H
o, vy m
-t oy ¥, .
° @%%&Wﬁc W
4~ v&baovcvo ) ,
° M 5 %, 4
T - Ty, E -
‘ Ho b oS\ i
e Pt g ;
lm II&M&W\QYQ m
' - ~ I
] o WS > ° o
B xgw?%ee/!. SR SO N N DN SR O N DU PR O N A U NN Y U (-
%, - m
< O h Yop
D 1/5] (AI 2
2 By TP 77 777 2, LS A AVITa 30 S50 WoA 777 77 77007 (772 \&
et~ | < i 1 I N O O U O I
e, 1"~ 11" 1"~ °1
4
#o,
L
E # .ﬁu@vn
2] &, o
> “ Aoy e
2 8
s Z] i m
2 § : .
g
3 21 RE "B
- 4 m &v“@%@# .
M ol g o ¥ 2% W -
< NS #\wuxo o
m b.-”&eo
s & o /008
e D 0404w, ~ s
R Il B )
0 [o1] ﬁOY VL.VM B2
n S Beay R R
& by, “ F
M Ww © Yo Rl
= 9 28y, 0 === == =|==l= = === == ol e
B Qbﬂrﬁvﬂv@? -
2 - N °
%, - w
- B, o~
7t +
ﬁﬁwqf 8
ov&.u =3 m
&, - g aa
o, g
N Wy | % §
~ / 3 g
B Lol M M
T # 2 -
W 0~AOQ@ WM
% 8 &%w«#wév v nM
[ L 20
o oy Koy Oy 3
sl LIRRON 4 <o
B v
Sk :
& m $o0, 3 <
. < )
> » )
m.. O 8 2

{(Capacitors)




30

3

o€

_ATION ANALYS

i
A~y
<
7]
-
o
<
A

CAPACITORS

DATE: 1/s5/71

.LSG

PROJECT:

SCHEMATIC NO:

Command Decoder and Drive

SUBASSEMBLY

ASSEMBLY: Board #2

: 3
m s.v&o»

12

- ¥y 12

%nueaa
g%

uvo.a

& o Q9
0, Dﬁw&

10

. 0005

.01

¥ 1000 HRS

. 0005

TOTAL FAILURE RATE

50

1

CALCULATED MTBY

30%

]
15'

+10 {50

.0

1

K 1L -C -390k

CKRO6BX 105K

<

FAILURE RATS SOURCES (FOR COLUMN 14

{Capacitors)

ATM-979

Page 78 of 114

BS-321A



ATM-979
Page 79 of 114

-

. " N .
2 =
2 /ﬁmw.ﬁu&v@ m
" %l | 8|8
Yy - D w m
2 S o, 1
vv&MMs.%“ - .
0 O. 2 Cvo ”
= -
g _z I o, g -
e o f. s 3
ﬁ H 71/0&”3@0 m
- < I/Q@QW&# g
o M NQI .I\‘i. ~ ] - ~ “
] o W, N oleo 3
T% v?oe\ R SRS FENCUR S JRRDEE R JURNY SRR DU PG U DU JERPN SEDIN S M FIRY B B R m
M 14 ooc%éh
w B
-~ & 9
28 P T 727 777 s R R 3 W W 772 T T 7
Gt~ | <] < .
ﬁﬁéﬂugllllllllllllllll!ll!lllllllllll'lll'
4o,
),
a .
¢ 3 s
o]
& 21 Ha m
3 A )
% 8 :
Z 5 B o
= &)
- I AN g
% O I NN 3 -
&= 2 0
S 3) op
A e ‘-'»
P P 2 O@\%&V&Qﬂ@ —f - -] .
A L - o, e,
< 5,70 -
Q Jae] @, 20 N
m S de %20, ~f & \
M @nu © Jcao v&v@
1] L) g D g e s N LI LI I D R R E RS PR I CI R Dl Rl Rl by Sl
4 A 9@# 0&'&9 NS m m
s [
5] 2 2 ol @
e N g
Oh of © m
z 2 il 3
ey T
ﬁ&vvﬂw.wv; . T m
Y, 2
¥ o
& - N g ee
Q&C& N
" 7€$ m
[Ty
= m/nw
2 # |
ol & oéoe mm
AR R, G 8, 2
| LR IV ]
. .m&JvO v@ wnf o~
m.... vv.m o..ﬁa.eo 2 S < v
@l e SR
S =
=X &l o B
0% o X <
8 I MNEL ;
w3 o
e gd i’
]
~ M

(Capacitors) .




/\ | . - ATM- 979

. : . Page 80 of 114
2 ot
2 2y, . =
o4 Py /ﬁ«ww.wues\ m
(2 M“ &O&Qﬂsv& %
3 2] ga%ade, g
. ~ sia ey - w
BDAOYQJV w .
H W 5 #veb >
. e Y I .
0, =lo e vy m
H - 2 L&
~|&= rlb&vvwvﬁk
~i< ~ IQ@Q.W§ .
. v M \GI hvh - 2 "
3] " $#¢€h ~.le H
T% X0 i TRt U (R TR R R (R ppi Py PR PRy FE Do B P e el et e g
< Q Vo tty
[m] 73} 4
~
~ )
uwy.w.#ﬁ P77 7772772 772, S AT N IR 30 960 WOd 77770 7 P2 70%
e ~ |
4 &, Mot o o [om ] e ]| w] - e - - [ pU I R R I LT
O?V%v@
4
7 S
> e
3 o)
5 ] g m
2 2 :
Z m g
m .D\.w. - [a) m .
S 9 s
. 0
a .
I 1 :
< Q 0] .wn\...f&vm 1<
n S fe 0t | S
> oﬁi > -
2 A N
o] v.&é
25, 3
EENNE 5
. ~
Loy, * 8
&QOVA
w | £
4, - 2 8a
eﬁox« 3 m
- m e
o m 23
6] w QO\&OQ MM
S
< amwéwwmfoo X £«
S .vv%.u vﬁ% "
) Q\C\A&vo\ ..OA < O
o 9
28R |
(=
S A &
7)) X <
A I N :
| 3
3) S o
i ] 0

{Capacitors)




ATM-979
Page 81 of :w

2 v
2 ’ H
5 NS g
3 AR BE
- 2 nés@.wsa& 8 S
o o~ PN "
vvswué& N . p
o0 .. » °
. % A
5 m 2, -
I o, ;
, Slo L.
Sle Fiotog,
Alm II&MQW\@ N
. b 3
ly, WY ~ —
BE B e, 2 ¥ dodedede o de e dan -l 4§
S8 B T :
Q@ B
~
> 8
uww%.@/oh 77 e 2, L ATV 18Y 20 450 0L 277 777 /2 A7 i 2
g ~ [ < = <
£ ] Bt B e e e e B JPES R S
s
4o,
&
a " S
r; 'y Ll vl M) s oR
0 S b el ot 8l 2 8
@
= 5| B AEIEEIE 4 :
< 4 HEE D .
3 glw| gl ol m
5 S HEE IR
g @ & AR m )
= = .
< o g =3 =]
=3 .m...... < e 4
g
E " 5 - - a
2 S €
L4
© g G B 82 w2
mc.u. M vOA &~ 0 el
M $ v#&io -GQ t 1 [ ' 1
7 Py SR PR UV P P PR PGS i R SR PR PR P ot R B B E B
9 < Sy, Oarrn e o -l
@ @?M.Mv@na ol e I
U " 5&* ) ‘
Z Y, ¢ X_| 2 b s
KOS H
vo~ clole}o|e W
. bl B A B It
1y | | T A |
R, 2
OYQXU w — — m
| o =)
@6@& el o o w- a
o,
WL HBHE g
m 5| 5151515 5
b of ololoflo o
MR 7N Y MO
i SEIEIEE s
ACh ]
12} L/ <
- LoV (VI VY NVR RVY BV <
. &veosvvw\ F] Ao jnlm
& M RETRH 22222 BN,
Kl i x .
oM g mi mlajala
- NO N0 e ll li¥e)
o p X1 gl Bl Bl
oH Ml dlE{Md!N <
MS o, O Gjuluojo <
< Op, ~
WI &So% VS SR PN Bt ) @
o]l Oiu]|oulo &
R
= Mm

{Capacitors)




—
O
P
9
I
n
[
ind
]
e
0

CAPACITORS ,
PROJECT: LSG DATE: 1/5/71
ASSEMBLY:Board #3. SUBASSEMBLY: Analog Output Buffer SCHEMATIC NO: 2362312

] 2 3 . s [o (Y 10 1 13 (AT s :;xs 17 x} 19

% Y O o & &8 ¢ / &
£ 3 & £ & o O\ /& SE v€ P4 Vde &
&r /) 25/ £ [ B Las/T SR/ EE el a8 [k fdy
EFs 3 & OI3 JI% SIS/ &8/ TE [958 &§° oo RN SEE 35 /€8 & /88,
& 35S § [ [ S/ SIS % /38 /S & S 198 Ex /58

¢ f f O f s S50 S & F& 1 s/ §F /)¢

§ &[5/ N N S/ .’ g [ *F
&) v L

§
Gzp | CKRO6BX105K |Aerovox | 1.0 1+10 |50 |15} - |30% |1 50 }Decoupling A N ' o1 . 0005
N\

C,; | CKRO6BX105K |Aerovox ; { 54- 110% 1 ! : '
. 1 1
C,, | CKRO6BX105K JAerovox | 1.0 50 115} - 130% Decoupling N '
Cq | CKR11BX220K {Aerovox }22PF 200 {20} }10% Lag Compensation HEN ,
TN 1
C7 | ckri1Bx220k  |aerovox ! N ,
Cg CKRI1BX220K |Aerovox : " N !
[ 1]
Cq CKR11BX220K |Aerovox : ‘!' N '
L}

Cjg | CKRIIBX220K |Aerovox ' E '

Cq; | CKR11BX220K |Aerovox ' ' 'E '

€|, |CKRIIBX220K |Aerovox |22PF| i : | Vi g !

Cy3 | CKRi2BX390K }Aerovox |39PF ! » :4 E :

Cis4 CKR12BX390K |Acrovox ! : L :’ g,l :

Ci5 | CKR12BX390K |Aerovox : B !

Cie | CKRIZEX390K [Acrovox : ' § !

€17 | CKRI12BX390K |Acrovox ! N '

H RN }
C1g | CKR12BX390K |Aerovox RERKEREXY y |y ] 1 ) g ] '
] 1
Cig CKR12BX390K Aerovox |39PF[+10 1200 J20 : 10% | 1 50 |Lag Compensation 1A N 1. 01 . 0005
' : TN 0
; LN ; -
1 1 1
1 1 L
20 n n
FAILURE RATE SOURCES (POR COLUMN #14) CALEULATED MTBF [ TOTAL FAILURE RATE . 0085 1000 KRS
A_ATMG0SA ___»
[ P
BS-321A

$11 30 28 °8=dg

6L6 ~INLV



ATM-979
Page 83 of 114

10 of 30

Paée

e et

a
,.c
-
-]
m
4
9
b
D
=
S
A
<
0
~
=4
<
A

CAPACITORS

1/5/71
SCHEMATIC NO

DATE

LSG

PROJECT

2362300

A/D Converter

SUBASSEMBLY

Board #1 and #9

ASSEMBLY

12

.0005

. 0005

‘3000 HRS

. 0075

TOTAL PAILURE RATE

I:

gyl

Lag Compensation

Lag Compensation

Decoupling

50 | Decoupling

50 | Decoupling

an

CALCULATED MTBF.

30%

i
10%] |

]
]

51 -]10%

s0 |15}

i

200 20

0,
s
o

+10

1.0
22 PF

22 PF

39 PF

39 PF

1

]

1.

Aerovox

Aerovox

CKRO6BX 105K

CKR11BX220K

CKR11BX220K
CKRI11BX220K

CKR11BX220K

CKR11BX220K

CKRI2BX390K

CKR12BX390K
CKR12BX39JK

CKR12BX390K

CKR12BX390K

CKRO6BX105K
CKR06BX105

CKROEBX105

CKRO&BX105K

Coy

<y
Cq

Cs

C7

i

S

C3

Cs

Cig

Ciz

Ca

Ci3
Ciq

Cys

FAILURS RATE SOURCES (FOR COLUMN N4

ATM 605A

(Capacitors)

BS-321A



ATM-979
Page 84 of 114

- .
2 g
fa—W@e»ew 8
© 2, 58\@ wlnlwlZl & E
Bl ey | 8181813 S
= = aowqx 213818181 &
e 3 {4 N . . 0
2% 2
—_ . Q¢ YQVO m ,
; m @) 5@3?4 m
A | b -
~IH el
- S,
m p N.évxan* N \
. iy ~ :
&) - \&5// - ~ 5
< O] Dros e m
2 an = .
~ -
Qo3 8
2 “ NS PSS SIS S LILLISS I, TR ALTEYITRE 90 80 801 77777 L2007
a.evwg\w&wl ~ |« ~
vﬂom.%& [N pomy Dt Dbt ST DRI JUUE PR PGS MRpR P PR PR P e BT EE A R ~
@ '
~
2 2
m “ozy,
¢
7] e Mw#%ﬂ&%&v
oz
A - Pt Ll
I 1 ¢
o 2! Ba gl ofoif| g B
Z E E|E|Els .
a slelsi=l® 8
4 g - ¥ ofl el o} 01-3
§ o F RS0 :
ot & i Yando, .
4 O 4 B @ g "¢ 3 -
= 0 - 2 [=] o
/ = A éo.ﬁ [ry [
A m D\vas
n, oo o 0 @ .
Bl n ERGEIN | - - ul h
< < - k- Yordery N
O mn R, 2o o © ]
2] = ~ &vo.. a1 =3 ] 09
M E w V@%Q owv
< %] PN ¥ R RPN DSV P RPN PR AR PP U S R
n, < h@ﬁeﬁww.ﬂ&vf % lr” l5l ll._..bl l:.“lllllll -
& s
@ 2,0 X _| 218 SIS s
ey g
X ol © = = ..m.
- bo.a.v.w%vsw + )+ +11 + m
%3
% [2]2] |u]e g
&, - geo
KN I
o e, | 3|3
~ oy s & <
= 1G] S
7 m s 3
4l = 2 £
g2 oy, 20 2t
i Ao, o3¥ 0y | ne fa
. & %b\v$ w| v
sl %y | ol o I
B ol o} e!
(8] .B < aja RN B
= m 2l &lolml = _
O & Sl alBi % <
[« W%} %VQ& (SIS R BN RO IR -~
R B a
s A
- slofais] ¢ 2 @

(Capacitors)




ATM-979
Page 85 of :.»

L
m
| 2 s,
2 113)
) RGP RERE g §
s bo..uvﬂtk < g |
&D« vQ-G m
o [ :
l— O o Q&v@h& |
= J& vsixévsvi \
we 5 2 2%, N
SR ik 2
< IMNN - 12 T m
HMH.M 5&3\0&6’/' < I R T O O T
= v_w#o N e el o] =
[ so.vm.f.f n
m ) s ALl £ SIS SIS LS LS LSS S o .
’ . L LLL L LT 3T ALTUGVIIEY J0 350 ¥Od 2
us%.ﬁn \\\\\\\\\M\ i W A
esvwwv&v/ < e e 1 N I O m
2 8y, ==
Bty
Yo
“ouy,, .
%@@%&QQ‘ m |
2
m “a3ge
] N m
: i) g .
z g
Z b u
72} & .
9 & g " T ,/..
3] o & p | ‘,,
T & | v
- " ) )
o P Y : il
< L Xfe Tl | =) 2 s
= O & N REIHEBE ol
&, e e e e e | |
S M q&.ﬁe owM«vo ) NG glgl=wle 0
P B \gﬁvv (=] (=] o .
I AN gls w
N = - w
X m_ -7z m
@oe.wéc.wna W w“ o q®a
R ]alslsl2] e :
N .
4, o~ A
s Es
” Qgi 36
2
: =<
B %o,
EY &rv U.h
g3 o, 2tls ~ Mg < v
Al 2 aosuﬂ.m%w$eoo ow, o m ¥ MA
4 L N —t -— - |
RIS h@A«o&.&Q m m gz N‘M
m.L 3 M} m mi A Y A
N un wn iNe] ~0 S
= AFIEEE :
.nlw Ww &y, m % Ol OfJ n\.u
RN ) , :
m 0&0 i B 4 C5 Cl Q
[OF N6

{Capacitors)




ATM-979

. : . : Page 86 of 114
‘‘‘‘‘‘‘‘ s ’
¥ -¢
w 2
2 9, =
,” <t g, 8
o nty =
: « v&o.wv\v.\ q 8] 8 ¥
k. 2, g 8l 8
“ 3 S eo%.%n;mx@hc . w .
) ¥, -t
i pi . & N, s
.w ..NE o = h~v¥~ ) N
| 2 &z i, ;
A opm =, u .
— llv&.&&kv L] ‘N
S0 :
&) e Wi | g 3|3 3
: Tm v-wéo& S JEK SRS UL DR SN PG RS S RN SR UGN WA (U RSN I P e N Bl m
M 50 Pas Uy -
! n R
-
L
2 w@%.@,w 2 277207 720 P T, S5 T TET ST 30 55 Hod 77277 72 22 LT .
Qvaoes\mnVl
TR I I VY (U (R IR JE U DU PIRG IFRY Fpny PRy F DO P R el
b&.v“v@
0 .&cvo&
N, ¥
. @ &N«&WS&Q@V
‘ > sy
¢ )
s A - m Y
| % . :
) >
W w 0 5| fe "B
{ iy [+ v $v.ﬂevk4é .
; = a3
«.. o =] 2 & 22 A © (=4
) [ 3] 00 . MR T
- ~ a@#&&
s m %
. P
W m w HO&MWW.»&.M&@YQ I =
&L 6@
v ol B ey [fE5]s
« = 5 ‘%, T w1 @
& 3 22y, 1 s
nAn g - .eéo v,
45} @, [ (PRGNS DI JUIDIE DENDIE DU DU JSRUR RIS P, P B P P P B K el Badie
R < &Qbeoowh.ﬂwo.g AR
] N9, ol =
U ¥
B (2 s | 822 .
< H
o, ololo W
N 1 ¥
ovave ofojo g
0«8# ol el B gnae
» .vv&? I o W
W E 2 e <
<« of o o n_b.
% =~ 1] T MO
o L Q !6
G.m "y Tl E=
?| ° o oy, o
]l eoeﬁéw G| XM XM £
1 ey 1 SIS i
N R
ol fara .
g2 CEE
o4 Ml % | o «
[~ AR7,} v@bw& Lo 1O —
R A &\\wu«ﬂ.é ”
0 3 STE 8 w
- m

{Capacitors)

-




ATM-979
Page 87 of 114

2 v
2 -]
2 oy, v
o /ﬁ«u@?@ 3 o §
0 &s@?& 4 ] M
- L/ . ~
3 S c&ﬂ.ﬁe@ m
NN =1
i . % ’wvo . .
v Q) an 5 .ﬁv@b e
. ” o
a, ”C Vv?%v~v4 W
[t 2 & n
~[t= e,
- bo — —_ g "
&) " gﬁ\b@/l (=] O: 2
Tm KOs e P R S RO Y Pt P ) DR PR Uy PR Ol JUS N Sy SRy P [ m
< 3 .WQ%AQ&
[a) 0 ..N.l
-
2
um«%@m LSS II S LSS LSS SIASIA S kﬁ@nﬁﬂ:ugzoh LIPS I LIS IS IS 7Y.
S A 7 s v v R O P Y O O O O I
oe.wwi -
Ao,
2y,
I,
2 A1 e
0
> £ 3¢
2 ¢
5 2 o m .
% 3 .
Z E: B .
O w ERI <R
y— ~ o @vgﬁ
(o] o}, ¥y *ﬁ& .
I Sl X 9 3 .
3 ..m”.. Ral %, =) A
: [ \SB‘&& v
i g e
A N N »
I - :
< - ° &O?MQO PSS P -3 w2 |52 T
v o a hov.« X, ol |ol:-in]o
= 2 N [ o — -
. 21N &
&, PR ISR DU FOUE PR DR PENIN DI U PN QRPN PR S PR RN RS PR PR PR
S O,
a 2 De@dm e |n |21 28]
= L,
n e Wn 12 SR
L& s S g
%, S m
- =4 - = < =
Aoy + ]
w?..mw.wna 3 2
) o . o|o m
&, NN 2 8 a
[} thYﬁ %
— l @&J o
S > oot nA
o m - - - - - M%
g E 29
é g, 87
m s«\@i Q&Q <
hGeale x el £
) Ly 0o 0 ~ e
> Yoy 1S |z
B4 ] ? % > _m < v
0g e 2l {.{: |25
2= g ¥
: o X £ .
} a 0 Ul0 <
24| ;
: K ]
]
~ e ] Wi et v
[¥]
K- olof o] %) a ]

{Capacitors)




e 15 of

5
3

30

ATION ANALYSIS

Lap |
<
2]
I3
=1
<
a

CAPACITORS

1/5/71

DATE

LSG

PROJECT

-

SCHEMATIC NO

H Post Ampl,

SUBASSEMBILY

Board #8

.

ASSEMBLY

. 0005

. 0005

1.01

1000 HRS

. 0650

TOTAL FAILURE RATE

SIS/,

1
1A

12

50

1

n

CALCULATED MTBF

30%

30%

30%

10%

10%

30%

15%
10%

L]
15,

15

15 )

5

J
5l

15

50

200 |30,

+10

1.0

.o
10 PF

22 PF} +10 {200 {20

Aerovox

#
vouioa.

CKRO6BX105K | Aerovox

CKRO6BX 105K

CKRO6BX105K
CKRO6BX105K
CKRO0O6BX105K

CKR06BX105K

CKRO6BX 105K

CKRO6BX105K
CKRO5BX100K

CKRO5BX100K

<,

-

<

Cz

C3

Cq

Cs

Cq

Cq
Cg

Co

clo

FAILURE RATE SOURCES (FOR COLUMN #14)
]

ATM 6G5A

A

BS-321A

(Capacitors)

ATM-979

.

Page 88 of 114




ATM-979
Page 89 of 114

:
-~ - [*
8 x/&w?«s m
2
v%sv“ o m ]
L P S S
3 S @%ﬁ&s& 2 . w
6_ _vanso-uvo by .
- [X3 o t
) “m 4 Q&VQQ@ . . ~
? > "l ¢
B PG -
3 Ih&.@&tﬂ
< ll.v@éve* R
-l /vsvi — . K \
K uéfé@&“l o » o 2
Tm v?o&@ [l JURCE SR U SR DU N RN DU PR A% PSS U PEp SURUY PEDE s SRR B SN PR
AC Ooqg Ay M N
Axn s
~
~
L
uae%.éo.n P72, s AV ISY 30 SE0 Upd 227l e
F0 0, e 2 A0
Ry~ e < O ) P )
752 il il e e Sl il (il i il it it il il el i o
e
Yoz,
b,
Osv
m .“wk&w %ty
g 3| | e
- b= g §
M A B 2 2 m N
tn o I
< 3 g 5 8
Z ] = 3 g
O w = 8 A
4 .
B g 3 g .
] m - ° ° a
T bt B wn w
Y .
- v N
A, m M - - # »
A [®] fae] Q ®
el el B 2 B R 8
4 2 RN EE RS
& &
< 7] JU VR (VOO R U DN DU RN DU FUEN PPN PRORN Rpuy iy DI I DRDIN AR RS
P A w! ol o uw wnip niwio o
B — —~— — — — — — r— -
o]
L2 o - ©
n wn w
wl »n ol ol o] o m
X I RO S T e et e
8
o] ol ol of <l I 2{212 g
2 21 =2 =2 g G LS 2 ma
: ;
o
= 5 - o~ £ .
o bl = so
H Ry 0 0
o ssob = (5] ©
Gnm f, 2y, wm
B RC 2
A 2 EHEE "
el W alalalal 5 E1E|E|E $d
a o1 ORI
5g EHEEEERHE
B Aalalatsl 3138 : :
of 5 | B M
) S 313 Kl El | MM <
& a X, ST BRI <
B2l 5
3 ~t e el ol uf o} o~ o] o zw
glofolu|ojofojofv a ")
.. Q

(Capacitors)




ATM-979
Page 90 of 114

E , .,
2 1% . ]
h&&vw#? wn o 8
a Wity o 3 g
K S o
‘3 2 ey -
o] Q&Qﬁ
vve\ovi ‘
= . Ny Yy,
o =10 = %,
0 ” Z QQ.W&SVSY ﬂ -
u 3 e 3 M
e rﬂhka
“ IMJ.%.#V m .
~Vo,
A \/v/:.c = -l N “
] o WPy ) 3 5
Mﬂ > vbw«of/10.:|||ll.....||||u..||..||||||....l|||l.......l|l| m
7
a % . (i 4
: ~
. a
2 w«%@/ﬁ T2 277 707 777 P, S AITTENT I8N 30 S50 H0d 277 f s P e e
QQ.M&V&VI < T I
QAR TN ey s page s porpery fuss ' DUGUIR R SRR (PR SRS PR PRDH PRI S E L .
o&,vwve
peg?
Sl
P % QO&MNN
=] 8
< StoEa. m
: ok
v
z of § . B
S| I T N7
5 & X Layen .
M o} .m e & VQQ.V& o
FO 2 ORI
I |
Tr p e S GMW%H#&TQ - - - R — a ,/.
< < - ® kmw.vqa RN TR RO Y \
© a WoNe, 15151518
12 S Bty PP R ]e
e N NN
M A eeqo ]
9 R DU (SN GRS JUNNN (SR SRR PR U JU (R (R i Fyuy PROE SR PO PR Sl
& i NP AE EIEE
m Q&O.M..Wxé —
cUu - @3. olojo e
bﬁc & wniw (v jun @
5@9 @
S E R §
T & +i 1+ ) 5
&, &bsﬂ
&.vé.wna 1 3
Qv.u ol~ilo |~ m
eesto - g .
ol ol e, %318 :
B i >f e > >
olofs]o E
v [78 VAR I VI BV mA
5 RIEEERE 2
o o, N &0
m m . boe@ MM
3 o, |l e | 25
Lpton Ple Y in | ¥ !
15 ey 121S S (S N
Bt ] LA R LR o] .
0@ fe 151512
H 2 o|la s o
e %) mle i |0 arAa .
(O~ Xlixidix|al] alm <
[ AR, %90 OO JOIH I3l Bal <
A < &@\5@ o~
4
ébmw%. ~lolo jwvlw | o~ 1...
-~y - ~— —t L — — s
- ojOjojojoy oo Py @

{Capacitors)




PARTS APE.

_ATION ANALYS

CAPACITORS

1/5/71

SCHEMATIC NO

DATE

LSG

PROJECT:

Lute Grater

SUBASSEMBLY:

Board #8

ASSEMBLY:

. 0005

TOTAL FAILURE nn__._Qw_t “1000 HRS

12

11
eé
L9

10
Ao

50

1

CALCULATED MYBY

20%

104

50

+5

10

3

Marshall

H1.-5-106-D

Cl

FAILURE RATE SOURCES (FOR COLUMN #14)
B8

ATM 605A

A

(Capacitors)

BS-321A

ATM-979

Page 91 of 114

‘N




ATM-979
Hum.mmanOmH.H#

L
. m .
vy m
(o]
2 ¥ 9
«mw?fw - Q o . ”
Py Ly
7, %y | S - :
a SIS 3 3
w© ¢ ] l
= eo.u &&& |
: o |
».
o . & ] :
- O i= J.we )
~ N vshﬂésv
g ¢
R &, :
g 1] 7/&.3@,@# - vA.
I.A IIQMQWN‘“ L - o. IlllllllllL m
—MM 5.9‘0\6¢€/ll 0. I T T O Y A I
= = v“.s.o.vQ Neeja wfom=]w
< & Pogiing ) .
] % V/ TAYI15Y 40 N80 HOd ZPP/70 4 APl L Ll LY .
o U ALL S0 UG )
:@oﬁon LA I SIS IS ITSL LSS AT LALLRY g o e A T I I
,.ﬁ.ey«// i S o e Sl o e =<
$~K\&v/1|A.“.|....|vc..s| m
&oé.wnv@
A
okvoo .
Yot M, m
|51 sSOk\“N&
>
% m |
< ol B u |
% 2 |
fr
L/
Z © T
. oX |
m M m @v&ﬁ%@h& rrw
50 | He s.wv..# ¢ °
[N > 2 . n
m %] /b&.b.vwwe ..... - T
; .o . n @ -
) M I D omw\y - = ERES
S I R g 2|5
- O g NNE - JN S N
/5] M 7o§~ Q > NN
[« Ww - o ﬁﬁllllllllm'd:ldbl_: w s
< 2 Say, 2N 175 212
o8 < .@5@0@& VOA ) )
5 é&okw@ Al=d=1=1z]¢= g
R Ng &cv# Slz|=1: |3 ]:= m
@ 2oy, 4 = :
-@60 i R - ] w
e m = = 4 = = = - .T_
- 2, +1 m
éeuwwvf ;] - 1.7, £l
QYQ? W - — D = < e m
SEMNEIHE ; |
Qﬁ@. .m "
| A
" »3.5# % LEL 9
3 = = = CI B Y H
J of = = = = a; m/o
: : g 23
o - F
5 %oz, )
92
0 2 e\wﬁéozw&aeoo v % x| 1|
Mm o»& o — P Bl B a A |
. bveo&ue@ =) S NI e 218
P U ey m o wm M 11818
G & RN RN R Ll I
X 3 b (=] (=] A A
3 & g |2 |2 S0 <
- S 2 ,
5 b Mo g 3
m & O QlL L 1.4
| m m kVWQ.QQ’QQ 3 - ~ u m
’ [
" e slglsls|s|8]s]s]5]s ]
O

(Capacitors)




ATM-979

. . . , Page 93 of 114
“ 1]
- 2 %, =
Tntay, | 2128 5
nty | =io 2
2 SKBEHEE
- :/ il I o
3 T e : g
* (=1
9 8 3 -
1z ¥ .
49 -]
uy
T ~
d< m .
. 3
ey b - g
Mu o i P P L e BRI LRI R S I L B Sl Coll halliel Rl m
a3
: 8
T 777 777 72, e A GV IE 4G S50 HGd P 2 7 2 7
o,
&y,
: R _
%
L o)
: : : .
v 2 g
tod
S B & :
80 ° 3 .
BB &~
. - - AN
"' [+1 Lol a
% < <)
O a = W
[5] M o] W] N
m WW N 0| -
152} RN (SRS (NN VU DR (P I PRI P prpu s praps RS TR I T R R D L
P A [3a] uy -
g
“ 28w T
2 :
e 2
| oo m
o~ -
o} | 0 B o o
; W
73] &4 "
H T 33
X,
3 m \ocoo@ = m,Mo
A B_ Qc.ww%wwv > s &5
. .Qv.t b/ 4
S ey | M ¥
53 ke of 9l
Q= a 513 .
E — ~f o .
O & gl &l & <
MM X0, O] vl <
m é%.w&oae ...u.,
[ ]
0
]
- 0

{Capacitors)




ATM-979

: ; A . Page 94 of 114
3 <
o . .
%, g
F) 6& wn g
o vsouvvﬂwx g
© o =4
3 3 @%ﬁoﬁe«n g . :
ﬂ.._ vsn\ovca M 7’
o & hn_@ * \ .
~Z PAD
55 1\ :
Y
/m....; rllh&kv“sv% ]
R ~ Yol g
NG -t -3 Xy
'y M [£) IYQ [~ P ™
9 2 6_5_‘3& ~ 2
Tm VV\QO@.W@Illlllllllllllllllllllllllllllllllllllll m
< Q o&a%éh
Apn s
-~
~ : 3
3 w«%% LSS 1 LSS LS LI LIS 71/ L ATET IBVINEE 40 350 503 277/ 777707 P77 /777
¥, ~ ] .
evsv,“\fm\&.wslllAM PR RN DS AU DU POUNEY oyt RRUEN PRI IFR NEDIS MRy P PRI PRI PP P R
Xvivy
%o,
%y, .
mw Xy, o,
> 9 “sing
> 50
- &
< 0l B. m .
< 1) |
z ER AN m
z S
m @ m %nvew
T o O .vv%&h& i
mo.. ol RS ;o é@ e -
Ko w
[ &) %y,
m p /D.vﬂ&ho
A" (X3 G c -y - N
W P > 0“@&&&?& H
< 3 o .w.wwfo
Q Q >, &voa o - WON
mCIU. M e &vOA > w 1 I
o m » v@bﬂo vUNQ
A w P QOV L Bt B k=) it Baier Kaded B Bl ol Rodid Bl it i N N P LR LR
Ay M Q&«SM@&NOA X | Dl D s e
2,
=2 = L, o
NN 2 .
ve.wv s
Q © m
- N -
iz N g
&GVA Iz [N
Q) Al Sl 3 m
¥, N ~ - g 2a
Yy,
2y, m
< ( Qé\i M
- g £
N - 8 E
ps # < B
G o :
B Qoﬁﬂvmw.mfoo P v Y R4
v & éOswg\ o P a8
Ll ey | R x s © .
£ | | % ) b
O K Af—af o [—=1 B 8
IS S 3 g S ,
5 o o o 1
O w % ) v <
m M o5, O 0 ol L &
w —~
m vl ofol g Y vVl a w

{Capacitors)




N RS ATMUDTARS £ e ne WS £ A =

. ATM-9%9
B | I | | . Page 95 of 114

u L]
=
- l/bkmvwﬂug\u _% m \
a %, g =
wli, @ .
b 2 ey,
) #Mm%u m .
~ Thy g
o~ O- - t 3
e B RS : ,
d ”C - ¢~Y\ ]
4 Fn zllh&exvi .
IAA Iv@hkv@
...M II&\J}‘ o - 2 “
2] - n?zm, < B
Mm vco.wus SRS JRNN U U DRI DUV RPN PRGRR R P PR PR PGSR PRI PR m
DS hll .
uaﬁy@# S SIS LISISI AT LTS IS E..I..FlE.E%MuIanE SIS IS LSS SIS IS IS
3y M«/&l <
ev?ta\..w\wsvlellllul....l..nl...ll....ll..lln.-...ll..l..lllllll||
Ly
oy
8 SR
ol e
: ;
Pk m |
- :
¢zl AR&E
ﬂ = 5 .54#6& )
g o) % fa o Z S
E M 8 @bﬁb w
P I I I
A s & . 2 ~ 2 .
SRl
= ol B e [EdEldd gl
0 S leay o8] =i o S
m B, WD |
%] " N S (RN U P R RN PO PR PRRSG FHPUN SRS DUORR RSN PO PASE
[« < Q.QGQQQWM&VO. % B"wlll’ ~ m [t
m sovhe -
w 2 K =4 = Q o .
§.¥3Wv I £ e
& o W
- 2, L
By I R +1 A
w0
v«s.wnwvu N W m
K ZrI' s a
@ﬁf - m
" 'ﬁé}. » m
w | 8 3
4 m * m,Oo
o1 # < N
m M @0& vM.T
BQ Qo\wh#wwg M Xl x B
. o2, 09\ w o 2
- 1P 4&&0&.&0 2 w0l N < 0
B < X%
0@ e 2 8 &
2 5 5 =i .
S g g 8 <
SN BN | 3
0
&\QO% L (1) - ~N o &) '
° O O 0 g v 0] 0 2 “

{Capacitors)




ATM-979

: | ‘ , Page 96 of 114
1
—— " Al
A
2
a =
8 i, |3 g
o bu&vs W
- m,@« 6@& M
° ao%ve&wbc 3 ' ,
B~ 5 NL S
\\\\\\ T8 ko , ,
H;m?.“ ru G&&b@d M v
IAA llvwﬁ.wkvb& \
S \VIQNV.& Py [
o) " g, > N . ]
TE v-@%&ﬁs. ' TR U R U RV DU P N FEpS PUGS SIS R S PR SAPS EES ERY BRI B m
w ~ .
2 w«%@@/ﬁ ,\ 7777 277777 7, iR AL VIR Y A0 HSN UOd 277l fl Tl il e s .
oyt N | < . B
viw\# O O e B P e Lt Lt O LY B R R C R D Bl
O&.v%vu.
S Yo,
5] .m “ort0 e,
> k Aso,uf
- b ?
M ° o m .
< 8 g
4 m - oy
o] /2] = N &NVQO. .
-5 5] s, .
5 o - #vb%&&
) 2 B =
- .m..a QG&O W
gy B S&D - ,
O . o o o O ~
h o, - -
S| IR B3 "
< Ordo T2
(@] 19} o, VOA &>
R R L
o $ ° .@e«o w.wa
A 122} & .VOV &ll'llllllllll!l.l.lll.lllllllllIlllllllI-J
Ry < 42y, 03,87 =
I
n B ¢ 2 |3
,#JMQ g
INE :
D, Lad
Qb.(v%év%w ! m
&so..A
QvO ~ m
aa
@6&@ m
Py, b3 2
2 &3& o MA
2 wun
! 2 £S
= 2 o
+ L]
o & oz wm
a3 o, Maﬁyﬁv <
mu. Qotﬂwﬂowg _M &
- ey 12 I
o mm
On K oy
= %
o3 % <
b < SN =
f a
0 ) . ﬂ\-w
]
L.. m

(Capacitors)




ATM-979

. ) Page 97 of 114
oron, . ) .
P
£ .
: 2
- - ©
V&ﬁ%v\v“ % . . o | :
<
| “ ué@uﬁ:o : .
,:* 2o, 200 e
| N P ARG .A -
m S Wiy
. @ Z »
00 ~ Tipiay, ¥
iy S B ._e.ee " 3
” m = 7..1.~m.?040v m .
| o3 m /\emiwn s 3
i N -
‘ o n Yyt . Il
| I SR N R O R R S O A N R ) P S
m < O N
{ D n S
~
: ]
2 wa%%ﬂ./ 77777772, La s KTaNTISH 40 550 HOd Jor /2r 2l - .
B v @év&\\h&vl < B B B e e e e of =

T e L B P R e E e St e S )

Instrument Housing Temn, Control
1 12
& 2.
5 S8 &
g’:o 5"?5’0
4
x
CALEVULATED MTBP

2
4]
B
o]
m
Z
: Q w &
4 ~ -1 v.vv\%sw.v&
] O 2 @ @ o -
5 & 2 9, e
{ ) Pt #\5&0
i 39 oo ,
. a . n 0P — ye. - R
| R BRI IS GORD s
: < 5 = o - - -
. &, < 153 B B
: @ = R ovéo.vo.‘ ® 3 = R
{ B
% & 9, I LR R e B R e o] Bt ol ol i i -
: ol M e&e&ww%.w& Il A Vgl 2] o I i
(=2 I Lo, o o
=y o o
w b&tv@” 2 m&u —~ [r) P @
. 9, H
;, % 5 m
H N =1 - kv
: N 23,9920 + e 3
i 5\0"& faaf W W W - . o
! ) Gl B QIR R el S -] < St o m
: - . oo |
: . Sl 2B~ + " 4 a
1 QQ
; sﬁov m
” ¥ i
" f g
4 > n
3 - T s
s # < © 20
< oeoae 3 =
O} A . Z &
8 eI N I I m iz
S AR al 21 giae o] o ~ s
- 1 Vg b I I IR holl et k™ 0 < d
[ % IRvi V] VRN | o > @
[O2ea] Ny o Bl ml Rl e R A PR Qo S QY
WS S slelsts S8 3 ~ J
g a o oglelEla | e & g
o _ o dlelxiy Ml % % <
i $ , v@ﬁ@ O O] olv]o ol O O ~ <
b < L3R o
AN — ) ]| W -
L) of of t~{ 0| ~ onf —~} < Of Db ] - A
o O] OO0 Oy Oy O g o O V] VT O a )
, Q

(Capacitors)




T e

| | . ATM-979
) L L . Page 98 of 114
a t
~ - Q&@sg m
/vvﬁ@w\ﬁ\ (2] M
QA S - .
P o
3 N NE
", o .
. L . % m ’
T e O f=s %, .
/ g 18] v 8
i e 0] 2 &
mu rlkMVQ\Wka m .
s lmsvsw.« - g “
9] " &3@3«/1 ° 3
T% KON U (R R R S PR PGP S PR [l Ry (R S PP P T EEY S £
AC Py m
a) %) (ul
~
L]
uaeww.w.s/&w/ P P27 77277 77722, SATy ATE 188 30 550 W03 777 777 L22L 72777
527 I Y Y SO N - y I T DN J R B .
.%-uhv““;l - - - - - -l - [ A e L -
g
g
B L ?ﬂ%
%] . »
o
¢ 4
< $
2 5| IS : .
5 : : .
]
$ » B RluR :
a -4 = (NG
g ol 3l e m :
[ ° = Qv&* =)
o ~ e~
< TL. P
; 9 ¢ ~ - N
+ 5 4 e - -
Q Jeo] 20, v&vo ° 9
1) oo B ¥
& 2 I.iiﬁ NS 3
. m éobw...”wf S - -
ZI N Sy ~£. 2 -~ .
o, 2 v g
e -
. o R o] - 2
.v.#vbébvsﬂ st L <]
Yot W SN ]
9, <
WEHHEERE 4
QG@ ~f 0O ~q . . o ” e a
” @OYQ W
- Uy | x 3
= w JUSENS S N - g 3
3 8 : 3
~ -3
g8 \Hofe 2 7
- %o~.€s.-m<vba<oo < H
. ﬂv@&wv? .-K.. m ~ m “ mm R 3
6o whw nl S8 o g el g <o
Om fe IR R I
a S Al H 583
y ol ol o O of @ d .
o awa? ol 8l 9 ol ¢ 8] 4 m
QQMM% ~ - =} )
ol N1 o 0] N o~ -, ™ ~{ o ol k
nx ol o1 9§ uj v vl Qo] Yo ofv 2 M

{Capacitors)




»ge 26 0f 30

ATM-979
Page 99 of 114

1/5/7

SCHEMATIC NO:
7
%

DATE:

0005

1000 HRS

01

MY

TOTAL FAILURS maTR - 0005

_ZATION ANALYSIS

H
<
n
B~
g
a

CAPACITORS

12

10

SUBASSEMBLY: Dig Max
k

Board #1

LSG

PROJECT:
ASSEMBLY:
2

Decoupling

50

E3
4

CALCLULATED MTBF.

10%

5

50

10

MIL-C-30 K] 1

SKRO6BX 105K

C1

FAILURE RATE SOURCES (FOR COLUMN #14)
»

ATM 605A

. A

(Capacitors)

BS-321A




ATM-979
| | Page 100 of 114

e

.
4
] g
| -~
£ ﬁmweewc?@ o .
m* NAEE | |
¥,
S e, n
'3 3@%&6 u
N
6 u ﬁveh m
-«L IN vvss\“\»vsv& M
k) _./lm rﬂb&k@s&@ T m
‘. ﬁT IIvWQQ&MQQ# — T
lA INV& M 3 1L
mM L3 ﬁ&@ Il SRt R U O I B
[ : v&oo& Ne - I
: N TEFTESETIV /7 777
,D& h_.l WL Sy ASY ALINGVISY A0 80 B A
/oﬁﬂ ALISL SIS IS 7SI TS o P R |
b A T
DTN 1
QG&.&&J
by
g A\
Xy,
g&%&%ﬁv m
5 ha,
5] S m
8 .
. ; | |
T da ]
: R m
5 3]
O - Py 2 m
z 202
c & £ ,eiuﬂi &
gy n m p> 2 5064 m w |
. & &
409 b cadon | | ~
Bl s Ready
M ﬂA.v 4] Q.ovsn 204 g " 1
B E ° I.qac. Vae NN
2, S I m
mnn wm 5@&&%”.@0& Xl -~ m
[sN fos) A = w
5 ke % | o2
@ L, & 2l 8 |
v@bvﬂa = m
: d g aa
N .
i, 5
\OYQVO &
T E 4
< Yo | E
e I
5 =
...o.ﬂ M < O
% M@%@ |
o e T N} |
”n\w 0 éebw,—mvovs\ .wm u
i/ BN .vc.bs.m.ko ol )
el P .vn.A S .
B mw u Ak ..u...
m = 3 g .
(o] = | :
28 A m &&o&ﬂn’“@ AR
Ol Q

(Capacitors)

3




ATM-979
Page 101 of 114

. g .
-
/h&bv#f“@e wn m
gy, o 1
g Qe |9
et - bﬁﬂ%&& o "
M vvwné@q S i
?_— . &9& 5—‘0 0. P
o an Z ﬁ-ve
e, N
5n 1116&536
UA I.@&kag
h“u. = I\ﬁleVﬁ s . o
T“ sA%vﬁ?;ﬂ«ﬁ&ll.lllllllllllllllllllllllllllllllllll|llL m
<0 Orgithy
(o] 17 l«...l
- )
2 50.#& LA LIS LIS IS SIS A7 S ATET En..ﬁrm.lhﬂ.IJuHE§ 72 §
QQNVM#\N\@%VI/ < E
SN e e e i el e e
B .
A o,
»
2 T # eﬂ&vqcv
o o 6&5%5
- "
m | B m .
3 g .
O
Z =1
o o o Rl m .
u o m 2 & ve? (=3 -
n & Q&N.Mw wn
Q S V5
i . '’ @, v
T > R a .
- B I D m_ew?no )
%] © g oo o, vsvoa g \
E m &y, Y [
3 2 0 O O N O O O
<X M 0
U (=4
[77] e v
(=
- e )
3
p ; £s
L~ M 3
q81 £
L %o | E
.o .&V)wev n
el &4@9&”\ 3 < ©
e 5 ¢
Om 2]
ol =3
=] [ >4 .
0y %] <
TR IFNL s
gf.% - -
3 iy
]
, Q

(Capacitors)




ATM-979
Page 102 of 114

- 2 » m
/Avwdﬂwws\@ PN m
'y | 8
et P ao.wavs <
200058 0 .
o. & Q¢ QVO w .\
S Kl ;| :
2] %) v?févsxh M
Sia ,u,#Na& , m .
SIS | T g
) ~g ..01 1] N
35 R
w %
~-
L
2 ww%%ﬁ/ IS IS S S ST SIS LIS LSS, E_.mhﬁmg..ufoﬂm:hﬂ PSS SIISSL SIS LS.
Qs | < - .
N T L T T e e L L ) B ey o T R L C C C B
Srky
Yy
oz
5] Mﬂo?av
< 8 m
2 I .
3 m L
Z O
S o 3
T 0 [ .
< 9 £ ° .
g 8
_..n ') B - | l A
< < - i T
w O m By
o
ft —t
w0
e
o}
7)) e o
o
) e
b, " m
~N @sv# m
> » £
v ~ m .
Q m a.oe M n
w ” [ .uo@s m
QOsMQWNw.&tDu v & Y
.. e Y
P QQA%EWQ m < v
= =
0/ 5] q
Of
&2 e, 5 3
m é%w%m% o
> ~ '
&) a (7))
- "

{Capacitors)




ATM-979

, | S | _. Page 103 of 114
S s
+
N 2 2%, 2
o N g
] vveeqw@ olwm
S KA
Ly ¥ ofeo «
3 3 oooé«#a . 3 X
7, 0 P
Yo Yy ol
w s " 3
an 5 Y, n -
= %
™~ b\" M
Hm 2 & ‘
~ = S 3@
R ~ouiay “
> \I\..Nvi - - N
aE R «ﬁﬁb, 3 S
W S JOUCE R R N U FURD VR N FURS PR (U QU PR FUREN PR DRSS My S P
(75 o
,I n
2 v%%ﬁ/ SIS SIS A IS II LSS ST A AITITEVIISY 30§80 W0k ZP2 7Y 77 7727 7 ,
t .
a@v‘“\,wwnaljlﬁlll..'..lnl....c..u..nl.._l....|....||..||||..|..||
i ¥
%,
" R
A »
m. o
Z - ¥ B
O u 8 T . .
— &, Yy, -
~ o Kl kv%ﬁhh
. L m lm 2 .Vv.v &3 0
: 08, o -
3] s Loy 2
v A X o @ . N,
(7] < Ry - a i3
DI IR D) ,
SR g Yoy, v&vmw J BB s
e m O o B2 S = =
{ 28 qunacy
-1 b ) Y&Q
m M &4, Mcv&v T b IOI._-Dllllhlllnu!llllllllllllllIl PR P
m ﬁ&b&&&io.n -t | o T N o
= ez, S
¢ [~ =}
P e XlelBle ] S & .
bve | o - 1o -~ m
day2im® i b _ m
véowu o x| Mol a
] » &3 m Bl &l A 2 4
El S o~ ~) d/ a
~ e&&é& L of = ~ o B na
[*]
2l fe ey =
& | % 5% % <
2 Al 3 o~ | B -~ 34
2 gl & " 8 5 w g
m %@o\u m M =3 M H
g 2 4
d %mwus#mwv 0 Ny =g
s b«v&o&wva w S5 M % =
e “%e 1 GlSlg] g S| & <
On ko glElx] 4 g VAR
=] M Al ol m g Q=] o m/o ]
=] S1818] 8 < St do
oml e - 2| o=
M$ o ol X% & 3 21 dx <
o < v@o».. EL O OL o 2 ol Yo =
, X o
EEREEEEEERE . 4
- @

{Capacitors)




(sheroy).

PARTS APPLICATION ANALYSIS . Page 1 of 8
(RELAYS)
PROJECT: LSG . DATE: 2z2/72/71
ASSEMBLY:  Board #15 SUB ASSEMBLY:__ mst. Housing Temp. ControlSCHEMATIC NO:__ 2362324
: ol r.
CONTACT LOAD e RELAY COIL RRER
TYPR DESIGNATION ATED AcTUAL FoLes YOLTACE} mats i tx. R 7S M
CReUIT {CEC, MIL OR MFR) v c VOLTAGE CURRENT |TYez | t] A A aax orn | rean cujc ;} ol qorar
REFER- ° v or folcla]lc]re]o 3552 val Blf [ P] ranire
pESiG- AND MASURACTORERE L | = l;r‘:'g" pax Pireqonas| & LI TRATIG) Y : e foreaad “weots misee| ¥ mATE
NATION CONSTRUCTION T 2 A t|vyls}a]c]auom|ros]aouans B Coe-| 3 |00 novns
- G R b4 Eip| L SECONDE 200 L
Svl Bal v L v A A 1 H
E‘ 2 13 4 o 8 . il 10 Ja_fiz f13 Jie !S" ne Iz hs 19 1
= L
Teledyne 15465
X, 422D-12 40M+7506 28.95R9. 6 }.055] - 22 \‘i__“ an) 124 7 A . 0040
-
v
m
o
DEVICE f
AVERAGE PAILURE RATE SOURCES (FOR COLUMN NO, 31) - 5
AMBIENT . o
TEMPERATURE A__ATM6OSR 2 CALCULATED MTBY HOURS TOTAL FAILURE RATE /1000 ERS = \B‘
50 < [}
iy a3 e 27 _ [a.
BS-321 A —
' N




PARTS APPLICATION ANALYSIS Page 2 of g *

s {RE LAYS)
PROJECT: LSG : DATE: 2/2/71
ASSEMBLY:  poard #15 , SUB ASSEMBLY: sensor Assy. Heater cOntrouerSCHEMATIC NO: 2362381/2362395
= ) co?Ac-r LOD n:u\v coIL
& OF R
o TYPE DE TION RATRD ACTUAL POLES POWER {VOLTAGE .
~3 CIRCUIT {CEC, MIL OR MFR} v ¢ VOI TAGE CURRRNT TYPR T A MAXE A PAX o
Z once runse] © Y o) rea MERIRS RS R T
DEIG- AND L H Foraie) eax FEnho sunce LiIiilaisge H
NATION CONSTRUCTION A Y A Llivig|AfL 1
Syl ¥al v v A Al ?® ol L H
z T
E’ 2 3 4 5 CH d o » 10 Lu b2t fa b
== S
K, 422D-12 Teledyne SV 10 Aji0 A 2 ]2 j192165112
40M47506 L1V 1A Min{Min
=32
KZ 422D-12
Ky  |s22D-12
K4 422D-12
Kg  |+22D-12
¥ ] 3 4k J i
X, 422D-12 Teledyne 5V 10 Ali00 A 212 j9zl6s5§12] 7 . A . 00410
° 40M47506 .1V 1A MirfMin
-32 '
AVERAGE PAILURE RATE SO0URCES (POR COLUKN NO. 31)
AMBIENT
TEMPZRATURE A ATM 605B » CALCULATED MTSF HOURS roraL ranuns pate 20240 371000 e
c 'y .
e 50 a3 bad
BS-321 4
- . I

6L6-INLV

¥I1 30 G01 @38=ed



(sferay)

PROJECT: LSG

ASSEMBLY: Board#5

PARTS APPLICATION ANALYSIS

(RELAYS)

SUB ASSEMBLY: Caging Control

DATE:

ra”ée 3 of g

2/2/71

SCHEMATIC NO: ) L

e

6L6-INLV

53 u N WAy ARG SN R RE S T A 2 G A N e .40 oy
CONTACT LOAD NUMBER RELAY coOIL = x
RATED ACTUA POL POWER |VOLTAGE =
TYPE DESIGNATION = s = RATE »
CIRCUIT (CEC, WIL CR MFR) VOLTAGE CURRERT |Tvee | 1] A Baax] A luaxhan, H
REFER- ' . b4 s or Jolclm]clr]o |OPERA{REYD - »
ENCE MANUPACTURER bTEADY] v frfjrlalrvio]e T, MISCELLA- [
L ® PEAK SURGE PER {OPERA =
DESIG- AND - R |STATE STATE o Attiriolole | goon =3 r
NATION CONSTRUCTION K H A cjvielalun]®3 REMARKS B il
E L.
Svl Xal v v A sl o i SECOND) = H
1 2 s 4 3 . d » 0 to by hia hs he Jf =3
. Teledyne 192}65 :
K 422D-12 Y 2 |2 19218 -
1 40M47506 n .
-33 H
L
DEVICE
AVERAGE FAILURE RATE SOURCES (FOR COLUMN NO. 31)
AMBIENT 040 -
1::(7!%\7“!“ A ATM 605B 8 CALCULATED MTBF HOURS TOTAL PAILURE RATE =2 = 0040 3/1000 KRS
50
c D
24 23 2
BS-3214A .
.
- v ?
. . -
-
* -

%11 3o 901 o3eg



3

' PARTS APPLICATION ANALYSIS Page 4 of 3

(RELAYS)
L3
PROJECT: LSG DATE: 2/2/71
ASSEMBLY: Board #4 and #5 SUB ASSEMBLY: screw Servo SCHEMATIC NO: -
— MBS A A e AR SR AT 0 2 F TR NPT 1A N PO O U S EEIA A R : 2%
:,’F" CONTACT LOAD NusBER RELAY " r
— RATED ACTUAL POLE§ | POWER |VOLTAGE K
*2 CTIRCUIT -(A;:YBPCB Duxriug;t‘m VOLTAGE CURRENT TYPR T A Paax] A haaxhaw 2 Io'
@ REFER- ' b4 s or Jojclmjclre]o |55 e scrLLA-5 °
~ _ENCE MANUFACTURER] D 2 PRAX sopce| L QR TITRALITH UL P 0 lopemad w = :
DEKRG- _AnD T R |ITATE STATS 0 afrfrlofutel o0 o = 4
HRATION CONSTRUCTION A £ A Liviegla L R ox REMARKS = ol :
. Svifal v v A A 4 bl B L I £CONDY = H
L 2 3 B 0 b s w  fu JL s lie i he hr e 2 23
K, 422D-12 Teledyne 2 |2 pozles |12} 7 H . 0040
40M47506 Vi nfMin -
-33 :
Teledyne ) = :
KZ 422D-12 40M4T506 2 |2 192165 121 7 H . G040
M Mir] z)
-33 E
prvics
Averace PAILURE RATE SOURCES (POR COLUMN NO. 31)
T‘i‘g{%"‘“‘ »__ ATM 6058 5 CALCULATED MTBF BOoURS . ToratranuRE aTE - 0080 3/1000 uns
> .
D
24 27

BS-3214A .

6L6-INLV

11 Jo LOT @8ed




(she1ay)

PROJECT: LSG

ASSEMBLY: poard #4

PARTS APPLICATION ANALYSIS

RELAY COIL

DATE: 2/2/71

SCHEMATIC NO:

%

i CECEUL

pn1°§

r—3

—
N

oF

PER
OoR

RATE

OPERA
TIONS

BOUR

SECOND

T

of 8
Y.
R
Y]
g TOTAL
01 ranuvss
H RATE
: (/1000 BOURS)
M
. 0040
. 0040

CALCULATED MTBY

TOTAL FAILURE RATE

1} 1 Jp—

TYPE DESIGNATION
CIRCUIT CEC, MIL GR MFR) v c
REFER-

ENCE sanupacTuRsa] 9 4
DEJIG- AND b4 2
NATION CONSTRUCTION R ot

G N
1 2 3 o T
K, 422D-12 Teledyne
410M47506
-33
KZ 422D~ 12
y
K 422D-12 Teledyne
3 40M47506
-33
DEVICE
AVERAGE FAILURS RATE SOURCES (FOR COLUMN NO. 33)
AMBIENT
TeMPmATURE ] ATM 605B .
c D
24 23
BS-3214

\.

6L6-INLVY

¥I1 30 801 ®@38eg



)
3

PARTS APPLICATION ANALYSIS Page 6 of &

, (RELAYS)
PROJECT:  LSG . DATE: 2/2/71
ASSEMBLY: Board #7 SUB ASSEMBLY: scismic Amp, & Filter SCHEMATIC NO: -
—_ S 10 L DAL G & 2 R .
w 3
= :
’2 {CEC, MIL OR MFR) v ¢ VOLTAGE CURRENT | TYPR MAX, b
2 EecE uaNuracTURER] © Y Preany EADY o 4 =
o a0 | L 1R [srare] PEAK [grarg|nce] & v !
HATION coxsTRUCTION H z A L =
. G, ® =
1 2 s 4"5"0:1‘|‘oA:o s’l' =
Teledyne 3
K, |422D-12 40M47506 12 :
-33 :
pevicE
Avensce YALLURE RATS SOURCKS (FOR COLUMN MO, 31}
TEMPERATVRS a T s CALCULATZD MTER HOURS ToraL rAnRE RATE 20040 3/1000 ams
50 . A——ATMS605B
c
Lae 3 n
BS-321 A

6L6-INLV

H11 30 601 o8ed



(sderoy)

PROJECT: ° Lsc

PARTS APPLICATION ANALYSIS

ASSEMBLY: Board #8

s

(RELAYS)

SUB ASSEMBLY: stabilized Ose,

DATE: 2/2/71

SCHEMATIC NO:

4 P8 LU ER AR ANy o S e R ) 4 e
CONTACT LOAD RELAY COIL b
TYPE DESIONA RATED ACTUAL POWER ]VOLTAGR RATE -
PE TION
CIRCUIT {CEC, MIL OR M¥R) v c VOLTAGE CURRENT ‘r;pl ; e h2a X} ‘A: AN g
REFER- r
ENCE turer] © 3 prany el ¢ LTI T NEIEE RS L
DESIG- AND L s [stave] PEAR fgmarg |URCE] & lalilxflo)r]s r
NATION CONSTRUCTION H E A MR E 1
L
g v : Al v v L a A b o 1 R
: 2 3 sl [ b fo b1 bo b hu b e | :
Teledyne 2 |2 hoz]esjiz}7
K, j422D-12 l10M47506 e
-33 |
DRVICE
AVERAGE FAILURE RATE S0URCES (FOR COLUMN NO. 21)
TEMSEATORE A _ATM 605 B s CALCULATED MTBP HOoURS roraL ranns matx 20020 33000 nns
'Y
24 128 bod

BS-3214A

.

P11 30 011 °@8eg

6L6-INLV



(sheray)

PARTS APPLICATION ANALYSIS Page &8 of s

(RELAYS)
PROJECT: LSG ) DATE: 2/2/11
ASSEMBLY: gpoard #8 SUB ASSEMBLY: Demod-Integrator SCHEMATIC NO:
TEEREEEE R, R S T TR L N B e R T R N
CONTACT LOAD Nuggn RELAY COIL :
RATED ACTUAL POLES | POWER |VOLTAGE
TYPE DESIGRATION RATE M
] cmeutr {CEC, ML OR M7R) v c VOLTAGE CURRENT YR 1 A b A haax o [* 4 o
REFER- . 4 ° or clrnjc)e}o [OFERA 4
ENCR aanracTuRen] O M breADy] e A Moncel o JriTlaiTio]e |08 [
DESIG- AND x L STATE Lo atifrjufex]| Bm r
NATION CONSTRUCTION H : a frlvieiafulnl®y !
Syl Raf vl v]afa}?® ol L L I SECOND) : n
1 2 3 " B ] u .3 » 10 1 ha s he b he By -
S e e _ﬁ._,._.r,.__—'-‘—‘-—-‘ :
Kl 422D-12 Teledyne 2 2 p9zj 6512 -
10M47506  AidMin :
. -33 -
oevIcE l
AVERAGE PAILURE RATE JOURCES (POR COLUMN NO. 21)
AMBIENT 0040
“;“’)‘.‘é“m‘ a___ATM 5058 » CALCULATED MTBP ! . HOURS TOTAL PAILURE RATS = VUV £/1000 HRS
c o
¢ ) 27
Bs-3214A . .
’, 1
-
el ] ;
[ - ) \

PIT jo 111 °3ed

6L6-INLV



51 - PARTS APEFLICATION AN i

L

3

% OF % OF o¢

' MFG. PART RELIABILITY RATED RATED OPERATING FAILURE RATE
2ART DESCRIPTION NO, SOURCE REF, TORQUE CURRENT TEMP, % / 1.000 HRS,
1 c tor Cannon DDH 50 P Farada (1A)p. 2.73 50 50 50 . 02

onnecto Cannon DBH 25 P Farada (1A)p. 2.73 50 50 50 .02
Connector leads MIL-HDBK-217A .
(solder joints) p. 7.11-1 50 . 00020
2 Arrestment Motor Globe Farada (1A)
43A146-2 p. 2.133 33 50 1.43
3 Clutch PIC T18-3 Farada (1A) 32 50 . 0507
p. 2.432
3  Ball Bearings Farada (1A) ‘ 50 . 0532
p. 2.411
4  Pin Stop Drive ADL 50
5 Mass Changing Motor Globe Farade(lA) 33 50 1.43
128A174-11 1. 2.133
6 GRing Clutch ADL Est. 3x10 32 50 . 507
7 Gears Farada (1B) 50 . 358
p. 2.411
Bearings Farada (1A) 50 . 0532
p. 2.411
8 Potentiometer Bourns # Farada (1A) 50 - . 591
37005-1-104 1. 2.186
9 Mass Changing ADIL, 50
Limit Stop 5
. H
10 Coarse Screw IMC Farada (1A) 12 50 175 © =
Motor 008-949 p. 2.133 9
O

¥I1 3o 211 @8=ed



% OF °c

% OF
MFG, PART RELIABILITY RATED RATED OPERATING FAILURE RATE
PART DESCRIPTION NO. SOURCE REF, TORQUE CURRENT TEMP, %/ 1,000 HRS.
11 Clutch See 3 & 7 32 50 . 462
Gears & Bearings
12 Revolution Counter Farada 50 . 507
(STOP) p. 2.448
13 Fine Screw Motor IMC Farada 1A 12 50 . 175
008-949 p. 2.133
14 Clutch See 11 32 50 . 462
Gears & Bearings
15 Revolution Counter Same as 12 50 . 507
16 Leveling Motors IMC 50 . 175
008-845-24
17 Gimbal Suspension 50 0
18 Thermal Control Heater Box Heater Farada 1B 60 60 50 .019
1680-1800 r p- 2.499
18 Instru. H's'g Farada 1B 1.2 Night 80% 1.2 Night 80% 50 .019
Heater 22 Day 3% 22 Day 3%
104-108 r
18 Survival Heater Farada 1B 50 . 019
192-196 r p. 2.499
18 Heater Potting 50 0 >
Material 3
18  Instrument Farada 1B 50 0 g
Hsg. Insulation p. 2.520 9
(N

11 30 €11 @8eg



PART DISCRIPTION

ADL - 27 0S APPLICATIC  ALYSIS (coui)

MFG PART
NO.

% OF
RELIABILITY RATED
SOURCE REF. TORQUE

% OF °¢

RATED OPERATING
CURRENT TEMP,

FAILURE RATE
%/1,000 HRS

19

19

20
21

Pressure Control

Thermistor

Fine & Coarse
Screw ENCODERS

O-Ring

Yellow Springs
Inst, Co

Librascope
719-11-5-

FaradalB
p. 2.598

Farada 1B
p. 2.563

50

50

50

0

. 077

1.482 (LT

6L6-INLV
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