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LSG P Applicati i
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The purpose of this ATM is to document the results of the Parts
Application Analysis study performed on the LLSG Experiment.

The strees levels shown were determined on the basis of
electronic piece parts operating at their worst case values of resistance,
capacitance, etc., and worst case application of voltage and current
levels. Operating temperatures were established at 50°C.

The attached sheets demonstrate that all parts are applied
well within both the LSG and Bendix operating criteria. From the
analysis it can be concluded that the LSG is designed in a manner to

- ensure that the reliability and two (2) year operating rationale life
requirements of the LSG can be met. This ATM, Revision A, reflects
the PAA results of the LSG '"High Data Rate Model''.
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DATE  8.20-71

ILSG SUMMARY OF PARTS APPLICATION ANALYSIS

Electronics

Component BxA Derating ATM-241 Ratings

IC's Linear 50-70% of current 75% or less of manu-
loading facturer's rating

IC's Digital 40-70% of fan-out 75% or less of manu-

facturer's rating

Resistors 1-15% of rated 50% of rated power
power

Diodes 1-10% of rated 50% of rated power
power

Transistors 1-15% of rated 50% of rated power
power

Capacitors 1-30% of rated voltage 50-60% of rated

voltage

THERMAL & MECHANICA L. COMPONENTS
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DATE 8.20-71

Qty Component

2 Connectors

1 Arrestment Motor

1 Mass Changing Motor

1 Potentiometer

2 Stepper Motors (Screw)
1 ‘Stepper Mctor (Leveling)
4 Resistors (RER 65)

4 Instrument Hsg Heaters
4 Survival Heaters

1 Survival Heaters

1 Heater Box Heater

1 Capacitor

1 Thermal Switch

2 Encoders

Pressure Transducer

ADL Derating (%)
(Ref Mfg Rating)

4.45 Power
3.33 Torque
70. 00 Torque
. 37 Power Dissipation
3.03 ’forque
41.6 Torque
5.4 Power
16. 3 Power
11. 6 Power
11. 6 Power
.48 Power

58. Voltage

2.6 Power
9.0 Contact current

15. 0 Power

ATM-241 Rating

50% Rated Power

Stress ratio is
.35 per ATM-605A
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PARTS APPLICATION ANALYSIS

SUMMARY
PROJECT: LSG DATE: _ 8/20/71
ASSEMBLY: SUB ASSEMBLY: SCHEMATIC NO:
TOTAL NO, TOTAL

DEVICE TYPE USED FAILURE RATE COMMENTS

CAPACITORS 300 . 09758

RESISTORS 378 . 41353

DIODES 116 . 09683

TRANSISTORS 48 . 09255

RELAYS 20 . 08000

TRANSFORMERS 5 .01000

IC'S

CaMBeTORS 173 . 40600

COILS & CHOKES

1.19649
TOTAL ASSEMBLY FAILURE RATE 1.19649 %/1000 HOURS

MEAN-TIME-TO-FAILURE 83, 600 HOURS

MISSION SUCCESS PROBABILITY N / A2

.

BS-322
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(MICROCIRCUITS)

PROJECT: LSG Logic A/D Conv/DGTL DATE:__8/20/71
ASSEMBLY: Board #1 suB AssEmaLy: _MUX & DGTL MUX Cont SCHEMATIC NO: __ 2362181
-
_ [ T MAX TEMP °C VOLTAGES INPUTS OUTPUTS SPEED JCLOCK FOR KELIABILITY USE ONLY
= A y wioTh| CIRCUIT o
8 PE N HEPYSEFEREYE TR om | FaN {%0F § FAN | L % OF FUNCTION RATE | s {emlve
g DESIGNATION v cvlavlculeal ¢ JeEr I in lmax {out] o Max [ OR w15 ]a0l8s
g g:; ; E i‘; ? ; N| TN 2 X E R f|4 % 10RVY{ % A ?’T‘L APPLI- o0 !B D Iﬁ TOTAL
g NO. c AeloST1Ys]am!| 2 | 2w Dy CATION nRgy | € |TL[tT] FAILURE
g J LN r 8T lev] v |eu x N Y e
- R T 0 of DM DM™ G Pl e | fvee] tvioconns)
£ N N i R
. » » R L . . , . s w " . » " w " " " Io fn fn 1=
H .
50 T
1 SN54L73T TI |Dig{s50 {125|60 [5.3}5 4.7 to Gate :A . 0020
2346201-1 60 i
; T
U2 ‘ Flip 1
2346201-11 ; Flop |
1 4
: i
U3 1 " § : "on |
i | !
_ | i
U4 SN54L00T , ; Inverter ;
2346201-2 -~ $
!
Us Gate :
23462011 : ‘ H H
. i M = ]
» : : Flip H 1
U6 : . i Flop H !
2346201-.11 H : ; ; & I
. : { H i T
: { ; : Fli - | |
uv7 SN54L73T ! i ] i ! | P g " g
§ { ; : H
2346201-11 .L : J ,’ : Flop ‘!, : :
i : ] ! H ! i
U8 ; | Gate 2 ! !
2346201-1 Ll | t H l
1 [ J, ' E i i
U9 SN54L00T ¥ v v é' Vv v Y won £ ! v 4,
2346201-1 H !
= FAILURE RATE SOURCE (See Column 19) - NOTE: DERATED VOLTAGE 1S DETERMINED BY: »
A ATM-605A c ::?:_:’I:mfl:(‘\‘,’:;’fg:::gs’m'f’ rotaL raune Rate —— 2018000 yioo0ues
- ()

8xA 679
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PARTS APPLICATION ANALYSIS Page 6 _of _100

{MICROCIRCUITS)

PROJECT: _LSG Logic A/D Conv/DGTL DATE: 8/20/71
ASSEMBLY: Board #1 SUB ASSEMBLY: _MUX & DGTL MUX Cont. SCHEMATIC NO: 2362181
M T MAX TEMP °C VOLTAGES INPUTS OUTPTS SPEED J CLOCK FOR RELIABILITY USE ONLY
Y M WIDTH CIRCUIT
TYPE N Y laalralasTom| a om | ran fxor | Fan | L % OF FUNCTION RATE | 5 [em]1c
KT DESIGNATION v e SV AUjcuteal c el f i fmax |ouT|o MAX Jan OR w5 rPes
sYM A DUl ES| R AT b | By frorv[x | A A Ll § oo 18 fLY AN TOTAL
NO. ¢ AE[ DT Aav]TM] & | Twm D% cATION HRS) : €4 RATE
u LN 1 Lt Eu L EU N o €T |Pec
[ T o) ol om DM G iam, E | rvpe| (w1000 HRS)
E N N i
\ , R L. . . , . ’ 0 “ 5 . A “ " » “ bo o o Je
T
. . Flip |
TUlo0 LN54L00T T1 Dig] 50 125 60 5.3] 5 4.7 60 Fl | Al . 0020
op
2346201-11 1
= T
|
Ull Inverter |
2346201-2 1
L4
|
Ul2| SNS54L95T Inverter :
2346201-2 y
|
Ul3 Gate ;
2346201-1 '
|
Ul4| SN54L54T Gate :
2346201-4 \
I
Ul5s "o =
2346201-3 ~ 1
1
Ulé TR :
2346201-1 :
U17 ?iip !
O
2346201-11 P :
]
uls y v v v A 4 v
. vle Y | v 7 |
234620114 v Counter .
= FAILURE RATE SOURCE {See Column 18} - NOTE: DERATED VOLTAGE 1S DETERMINED BY: *
A ATMO05A ¢ Viax = Vnom * & VRateD MAX " YoM

B

TOTAL FAILURE RATE ~mue 201800 s/i000ums
VMIN = VNoM B (VoM - VRATED MIN! d

D

BxA 679
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of 100
{MICROCIRCUITS)
PROJECT: 1SG Logic A/D Conv/DGTL DATE: 8/20/71
ASSEMBLY: _Board #1 - SUB ASSEMBLY: MUX & DGTEL MUX Cont. SCHEMATIC N0:2362181
—_ M ° P! K
; " T MAX TEMP °C VVOLTAGES INPUTS OQUTPUTS SPEED %%g"f:H CiRCUIT FOR RELIABILITY USE ONLY
8 TYPE N M aal Rl Al lom| a Dm | FAN [x0F ¢ FAN | L % OF FUNCTION £ Rare : s lrulie
Q 1ON c | T MAX ] MiN
g ckr | DESIGNATIO Rl E il an)anfax| T [ an]g [Toav] 9712 RCTORLL - APPLI- oo |8 LE| 28] o
] sYM e Ul Ecluyc]al u | al D * CATION 000 | ciai| Y| FAILURE
€ NO. $ AE| DT AaT]lTmM]| A | TWm ikl HRS} | F Ay RATE
g u LN rl e lEU] L ey . T
R T 0 olowm DM G 1om, E frvpe| Mwi000uns)
E N N |
, . , RO . . , . . » " N » ) » w " N In o o =
SN54L95T >0 i
TI |Dig 50 [125]60 | 5.3)5 4.7 to Gate 1A . 0020
U19| 2346201-7 60 |
. 13
U20{ SN54L54T ; ‘ i
2346201-7 : Gate I
z -
i " t
U21| 2346201-7 i !
Shift !
U22| 2346201-15 : Register !
, i
Gate : ;
U23| 2346201.7 1 1
]
I
R |
U24| 2346201.7 i
H [ [
U25| SN54L20T , ; Gate ¥
2346201-7 . : :
U26| SN54L10T ‘ | Shift N
2346201-15 | | ] ‘; Register i ;
| NEEE H ;
U27| SN54L04T ! V| ; : :
v v v y Gate | v ;
2346201-7 v v v 4 v : v
» A TMGFAS léUzE RATE SOURCE (See Column 19) ™ NOTE: Dm?e:g;tAg(E\;:::g:z’:l:Ee:on) i
c VAN VoM - & Vaiom - VRATED sin] TotaLFaiureRaTE e Q1800 «hooomns

BxA 679
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(MICROCIRCUITS)

PROJECT: LSG Logic A/D Conv/DGTL DATE:_8/20/71
ASSEMBLY: Board #1 SUB ASSEMBLY: MUX & DGTL MUX Cont SCHEMATIC NO; 2362181
. M L INPUTS CLOCK RELI
s A \T( MAX TEMP °C VOLTAGES outruTs | seeep wugm CiRcuIT FOR RELIABILITY USE ONLY
a TYPE N P éﬁ i H éd 2% A 2 M | FAN [%OF | FAN { L % OF FUngON RATE { Stivie
S [ M N
g oKt |  DESIGNATION £ Efrel TN TN Aax] T |antw [VavI9TIR S Lo T o 1R LHIY] Totau
a SYM c Ul Ectuc ] Al u Al Dy d CATION 00 ] € frtitT| FAILURE
=8 NO. b4 AEIDT AaTvhTM] A | TM™ i HRS) | F et RATE
2 v LN i el v jeu M -
A T 0 ol DM DM G e E | vee| twiomnRs)
E N N |
\ 2 ., R L . . , . . o " » “ e “ e » “ fe fo o |a
T
50 {
U28|SN541.93T [T1 Dig | 50 125 | 60 6.3 5 4,7 to Gate la . 0020
60 |
, 1 1
U29|SN541.00T ; | {
i ; Gate i
2346201-7 i }
e ! ’
U30|SN54L04T | i l !
| Gate |
2346201-7 ¥ |
A A 50 i
U3l to Shift |
i 1
U31/2346201-15 Ti IDig }s50 1125 {60 l5.315 4.7 60 Register LA .0020
|
!
{
i
]
|
1
1
1
i
i
|
]
]
|
|
|
1
1
1
= FAILURE RATE SOURCE (See Column 19) * NOTE: DERATED VOLTAGE IS DETERMINED BY: ”
A ATM605A c x":f::::gxf:x’;;ﬁe::ﬁ;:&’f' TOTAL FAILURE RATE OV 008c %/1000 HRS
B o

BxA 679
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PROJECT:

LSG

PARTs APPLICATION ANALYSIS

{MICROCIRCUITS)

ASSEMBLY: _Board #2

Dig Line Buffer & RVR Command
SUB ASSEMBLY: Decoder & Driver Command Counter

pav®

DATE

Page 9 of 100
-~ -
8/20/71

SCHEMATIC NO: 2362172

M T MAX TEMP °C VOLTAGES INPUTS OUTPUTS SPEED | CLOCK FOR RELIABILITY USE ONLY
A M . wWiDTh CIRCUIT
s UlefemiRojenfon) & jeulumia Ja]s |o fu | TG & T0® 18 (5013
DESIGNATION ; ‘
o A £ SELINP TN RX] T AN torvl % | A ACTURL|  APPLI- 1(:1/0 1A LSR8 Toma
c ciuc]lAl v At Dy CATION wag) | Ejai]tT]| FAILURE
NO. T AEI DT | AaT]TITM| A TM 1 R RATE
g L # 1 Lt ED u L EV N Jo= | ELJeER
0 o ) DM G Sl E frvee| 1000uas)
E N N | N
, : , B OL . . , . . 1o “ A “ .. " s o 3 |r o v =
T2L : R |
Ul T1 {Logid50 |125 {60 [5.3 [ 5 [4.7 50 Flip jA . 0020
o 2346201-16 Fl
Sy op :
U2 T2L 37‘ F. TI ‘Logi¢50- | 125 {:0 5.3 5 4.7 60 Flip ia . 0020
23462C1-16 Flop ! ]
: 1
T
|
us3 T2L F.F. TI K .ogic]50. 125 |60 5.3 5 4.7 60 Flip 1A :0020
2346201-10 Flop !
U4 T2L F.F. TI Logicf50 . [ 125 60 5.3 5 4.7 60 Gate :A . 0020
2346201-1 i
< |
Us | T2L Gate TI JLogicj50 . 125 J60 15.3 5 14.7 60 Inverter 14 . 0020
-t 2346201-2 : '
I
uUé T2L Gate TI iiﬁogiq 50 125 } 60 5.3 5 4.7 60 Inverter; :A . 0020
2346201-2 i
1
U7 | T2L Gate TI |Logiq50 |125 |60 [5.3 | 5 4.7 60 Gate ja - 0020
2346201~2 |
T
|
1
1
A
i
1
A
= FAILURE RATE SOURCE (See Column 19 - NOTE: DERATED VOLTAGE IS DETERMINED BY: s 4
2 ATM 6054 c :MAx‘xnom‘ﬁ‘\’nnsnmx-vnom’ TOTAL FAILURE RATE . 0140 %1000 HRS
MIN * VoM VoM VRATED miN

]

o

BxA 679
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PARTS APPLICATION ANALYSIS Page 10 of _100
(MICROCIRCUITS)
PROJECT: _LSG Line Buffers and RVR Command DATE: . 8/20/71
ASSEMBLY: _Board #2 SUB ASSEMBLY: Decader & Driver CMD Counter © SCHEMATIC NO: . 2362172 .
.
3 I M T MAX TEMP °C VOLTAGES INPUTS ouTPUTS | sPeED ;:vt‘.ggr:ﬁ CIRCUIT FOR RELIABILITY USE ONLY
g TYPE i M aatralastoml a fomiranjxor | ran | L % OF FUNCTION £ paTe : s EETL :
1 B MIN
g KT DESIGNATION ¢ e [SR IR SN Ex] F IR0 D MAX. 2”7 9 pmax LS| amLe W uiLiTul roraL
a3 SYM 2 vilEciuctai v Al D * CATICN 1000 cigi}i¥| FAILURE
=X NO. ¥ AEI DT A7) TM]| A ™ p *® HRS) | E Al RATE
& Y] LN 1 Lt EU L EU N s | E L lrER §
R T 0 o Dm oM G | 8=, & [Tvpe] (%1000 HRE)
E N N {
\ s . R OL . . , . . w " » . “ " A » w In tn i |=
sig- | Digds0 125§ 60 [6.0 |5.2 |4.8 70 [ A . 0020
) neticd ' Gate |
Us'| 2346201-12 i
I
TI Dig]s0 125{ 60 [5.3 | 5 4.7 60 | A . 0020
Gate f
U9 2346201-1 }
L]
TI Dig4d50 125} 60 }5.3 5 4.7 60 I A . 0020
Gate :
U 2346201-2 I
TI Dig450 125 60 }5.3 5 4.7 60 Hex inver 4 | A . 0020
ter Inter- !
Ull] 2346201-2 face i
TI Dig}50 125 60 |5.3 5 4.7 60 { A . 0020
2l Gate I
Ul 2346201-1 L
i
: |
U22 2346275-2 TI Dig| 50 125 60 }5.3 5 4.7 60 Gate 1A . 0020
]
i
{
|
1
|
|
i
Ll
|
[}
|
i
= FAILURE RATE SOURCE (See Column 18} * NOTE: DERATED VOLTAGE IS DETERMINED BY: *
A ATM 605A c xm:‘:::g:_’_:x’:;ﬁe::g}vs“:y TOTAL FAILURE RATE e 2 0120 wj1000ms
B 3]

BxA 679
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prOJECT: . LSG

PARTS APPLICATION ANALYSIS

(MICROCIRCUITS)

N

1 I

Page _11 ___ of __100

Digital Line Buffer & Revr Command DATE:_ 8/20/71

ASSEMBLY: Board #2 SUB ASSEMBLY:DP’COH“ % Driver Command Counter SCHEMATIC NO: _2362172
M T MAX TEMP °C VOLTAGES INPUTS oLTPuTs | seeep jcLock » FOR RELIABILITY USE ONLY
A M WIDTH CIRCUIT
TYPE ﬁ P éa 2 d éd gx '8 IEJRIII FAN | %OF | FAN | L % OF FUNSA’ION RATZ ; BisNIe
DESIGNATION T MAX jmin
oKT ESIGN £ E {18 | IN{TN|{RX] T | AN ,9': tonv :U A Bl o oo | B [LE| 28] vora
SYM A vl l Eclouctal U Al o x CATION 1000 | c{g11tT} FAILURE
NO. $ Ae| Dyl arlTm] Al Twm | HRS) | Epal RATE
U LN il ti{Eu] v |eu N P een
2 T 0 o DM oM G :;::_, E rvpe| wiooonns)
N N
\ X , R L. . . w " B " v " e . A In o | |=
T
Sig- lLogid 50 J125 | 60 | 6 5.1] 4.8 50 Decoder ba . 0020
betics, |
U13] 2346297-1 i
< Hex 1
Sig- ﬁLogie s0 11251 60 } 6 5.1 { 4.8 50 Inverter | A . 0020
Ul4| 2346201-2 petic Interface !
L]
|
TI fLogid 50 | 125} 60 } 5.3/5,0 (4,7 60 Gate 1A - 0020
Ul5] 2346275-2 !
11 Hlogidq 50 125 60 5,31 5.0 |4.7 60 Decoder : A . 0020
Ul6] 2346297-1 i
Fa.ira Logiq 50 125 60 7.0/ 3.5]0.5 60 Inverter : A . 0020
child [l '
U17| 2346201-2 1
}
TI / \L \l J J J J J Gate { A - 0020
Uli8{ 2346275-2 - !
1
Tt |Logid 50 | 125 | 60 5.3 | 5 |4.7 I Inverter P A - 0020
U19} 2346201-2 I
1
50 {125 | 60 l6 5.1{4.8 50 Gate 1A - 0020
U200} 2346275-2 i !
1
1
50 {125 | 60 {5.3 | 5 |[4.7 60 Inverter A - 0020
U21| 2346201-2 !
- A T"‘“-ZRE RATE SOURCE (See Column 18} * WOTE:  DERATED VOLTAGE IS OETERMINED BY: =
A M 6034 ¢ z::‘n",v:g:'s ((‘/::JE_Q,;":TXE;’:&’;" ToTaL FaiLuRe RaTE et 0180 wio00ums

B

o]

BxA 679
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(MICROCIRCUITS}

PROJECT: LSG Analog Output Buffer DATE:___ 8/20/71
ASSEMSLY:__ Board #3 SUB ASSEMBLY: _and Analog MUX SCHEMATIC NO: 2362183
= M - NPUT CLOCK
= M T MAX TEMP °C VOLTAGES INPUTS OUTPUTS | SPEED wll.gg_:H CIRCUIT FOR RELIABILITY USE ONLY
g TYPE ﬁ ; AAl RJ| AJ DM A DM | FAN {%OF | FAN | L % OF FUNCTION RATE ' s [FrMiTe
e DESIGNATION F CM 1 AU CUTEA c E1 ] iNn |max J ouT | O MAX M OR % |9 ]ayjeo
g KT £ E bt Inirn)ax| T lan] g lionv] « A ACTURL{  APPL)- 1R forian| TOTAL
a SYM 2 ui |l Eclucl)al u Al D * CATION 1000 ¢ .| U7 ralLuRe
c NO. ¢ ael o7l atlTim! alTm ) ® HRS) | E1aP RATE
g U LN b feEul v ley M A
E T 0 o| DM DM G :.‘:,'. £ {rvee| wicaonns)
. s , R L . VLML . 5 " a o “ .. " " " Jo o L |=
T
|
I
U3 [2340368-1 T1 Dig |50 125 | 60 5.3 (5 4,7 50 Multiplex {A . 0020
H
|
U6 ]12340368~1 TI Dig |50 125 | 60 5.3 15 4.7 60 JA . 0020
-
1
|
U2 12346201-3 T1 Dig [ 50 125 ] 60 5.3 15 4.7 70 Gate ,!A . 0020
|
! I I n ' i I U ‘
Ul [2346201-2 T ! 60 Inverter 1A . 0020
!
I
1 i " t i i /¥ h " ]
U4 |2346201-2 60 1A » 0020
I
1 ' /1 {
it 1 H M N I i " ]
U5 _12346201-2 70 tA 0020
]
NAT] :
ARB{2346272-1 Sem#$ineat 50 125 | 60 <#2Q £10 | £5< 70 OP. AMPI! 1A . 0140
T
i
" " r 1 Iz i " N L u =
AR112346270-2 IA . 0140
I
thru I " " h " " " "0 I :
IAR7 12346270-2 )
® FAILURE RATE SOURCE {See Column 19) * NOTE: DERATED VOLTAGE IS DETERMINED BY: =
A ATMO0SA c Vuax= Viom* 8 (VRaten max Viow! Toraurmone nare 20280 swicoomes
. VMIN = Vom -6 (VoM - VRATED MIN?

BxA 679




PARTs APPLICATION ANALYSIS Page 13 of __100

(MICROCIRCUITS)

PROJECT: ..LSG Screw Servo/Sesse-Gontret DATE: 8/20/71
ASSEMBLY:_Board #4 —— suB AssempLy: _2nd Tilt Servo SCHEMATIC NO: 2362174
w
= M T MAX TEMP °C VOLTAGES INPUTS OUTPUTS SPEED JCLOCK ~ FOR RELIABILITY USE ONLY
Z A wiDTH| CIRCINT -
3 YPE N }f éa 2 d Ad DX é gv{c FAN !%OF | FAN | L % OF FUN&?ON RATE : s l5ulzs
9 c E ouT | O MAX Pmin
g KT DESIGNATION £ e | SR TNISNLEX] § 1 EL ';' by o ° ACTURL|  ApPLI- 1(:;0 18| Ly AY) ToTaL
3 SYM c Ui Ecluc]ai v Al Dy CATION HRsy | Elai]LT] FAILURE
€ NO. 7 AEI DT AT TW A ™ | i LH RATE
a8 v} LN | L EV L EV N w {E L rer
L2 R T o ol Dm DM I :.._, E Lyvee| (w1000 HRs)
E N
s » . RO . .V . » w0 “ ., » 3 " b B w Io lo o |=
z T
Ul LPT"L Gate [Log~- !
. 2346201-14 TI KC 50 {125 60 5.3 5 4.7 60 Counter | A . 0020
n ;. :
LPT?L Gate |TI  |Log- I
U2 | 2346201-14 fc 50 {125 60 .3 |5 4.7 60 Counter !A . 0020
T
2 |
LPT L Gate TI g- |
U3 | 2346201-14 c 50 125 60 pH.3 5 4,7 60 Counter 1A . 0020
i
) i
LPT"L Gate TI Eog~
0 p. 4.7 60 C A .
U4 | 2346201-14 c 50 1125 16 3 p ounter i 0020
1
LPTZL Gate TI og~ :
U25 | 2346201-14 c 50 |125 60 B.3 |5 4,7 60 Counter 1A . 0020
1
2 |
- | LPTCL Gate |TI g- i
U5 |2346201-1 i 50 {125 60 5.3 |5 4.7 60 Cate :A . 0020
= LPT’L F.F i i
JF. og~
us | 2346201-1 TI » 50 1125 60 .3 |5 4,7 50 Gate :A 0020
LPTZL F.F 199 ]I
: T il I 5, 7 50 A .
U11 [.2346201-1 Tk 0 |125 | 60 B.3 5 14 Gate ! 0020
2 L
LPT“L Control og- ]
. . G .
U1z | 23462011 TI " 50 1251 60 pB.3 |5 4.7 50 ate :A 0020
K 1
n FAILURE RATE SOURCE {See Cotumn 19) > NOTE: DERATED VOLTAGE 1S DETERMINED BY: -
ATM 605 A Vaax = Vnom * 8 VRatep max - Vom) TOTAL FAILURE RATE . 0180 £/1000 HRS
¢ VMmN = Ynom - € (VoM - VRATED Mint

BxA 679
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PROJECT: _LSG

ASSEMBLY: _Board #4

PARTS APPLICATION ANALYSIS

SUB ASSEMBLY: _Screw Servo/Tilt Serve

100

Page __14 of

(MICROCIRCUITS)

DATE: __8/20/71

SCHEMATIC NO: 2362174

M T MAX TEMP °C VOLTAGES INPUTS OUTPUTS SPEED | CLOCK| o FOR RELIABILITY USE ONLY
A - wiDTH| CIRCUIT
TYPE {‘IJ : é a 2 ill é i,J g % é g h'ﬂ FAN | %OF FAN L % OF FUNg;lON TATE : g :3 gg
MIN
KT DESIGNATION ¥ EEHEMET I IEREY ',': - 2‘" 9 pvAX PSRl aseu % L uIiLiTe) torad
SYM ¢ Vi | Ecjluc]at u Al D * CATION 1000 | c i ITY] FaiLuRe
NO. ¥ AEI DT ATITM] A | TM ) % HRS) | E1ar RATE
U LN 1L JEU L EU N T {een
R T 0 ol DM DM G V5o 0 E frypel (%1000 HRs)
E N ] R
R B , R L, . N . s " " W 1 w .. e N " fo [ o =
. T
| PT2L Gate TI JLogid 56 | 1251 60 I5.30{ 5.014.7 50 Gate ;A .0020
U17 P346201-1 |
i
.PT2L Gate TI fLogicd] 50 | 125| 60 |s.30( 5.0 4.7 60 Gate :A . 0020
U18 R346201-1 H
}
TL i 125] 60 !
LPT2L Gate Logicl 50 5.30 [ 5.0 4.7 60 Gate |A . 0020
U20 R346201-1 !
. i ]
LPT2L Gate 11 |Logid s0 | 125 605 30] 5.0 4.7 50 Gate : A . 0020
U21 2346201-1 ]
1
LPT2L F. F. TI |Logiq 50 | 125 60 15, 30] 5.0 |4.7 70 Gate : A . 0020
U22 2346201-1 1
1
LPT2L F.F. T1 fLogid 50 | 125) 6015.30 5.0 {4.7 60 Gate 1A . 0020
U23 [2346201-1 i
t
LPT2L Coutr. | TI fLogid 50 | 15| 605 501 5.0 |4.7 50 Flip LA . 0020
Ub 2346201-10 Flop |
T
Sig- JLogic| 50 | 125] 60 J6-0 |5.2{4.8 60 Flip 1A . 0020
netics Flop :
U242346201-10 1
I
Nand ! . 0020
U7 [2346201-3 Logid 50 125 60 [ 6.0 { 5.2 [4.8 60 Gate 'a
» FAILURE RATE SOURCE {See Column 18} b NOTE: DERATED VOLTAGE iS DETERMINED BY: "
A AIM 6054 c \‘:MAX':"OM‘:(VRA’EDMA"'v"o") TOTAL FAILURE RATE 0180 %/1000 HRS
o MIN = VoM~ 8 VoM VRATED MIN

BxA 679




PAR'I’S APPLICATION ANALYSIS 15 ~ 100

Page of

(MICROCIRCUITS)

prOJECT: __5C DATE: B/20/71
ASSEMBLY:__ Board #4 SUB ASSEMBLY: _Screw Servo/Tilt Servo SCHEMATIC NO: __2362174
- ™M g Vi INPUTS CLOCK FORR Y
s M T MAX TEMP °C OLTAGES OuTPUTS | SPEED wuo%a CIRCUIT OR RELIABILITY USE ONLY
=3 TYPE N Yp AAJRJ] AJ }OM A DM | FAN 1%OF | FAN | % OF FUNCTION RATE | s jrm}rc
g DESIGNATION H P lemlav]culeal c (g1 fmw fmax Jour|o MAX Tan OR % |5 |2u]ds
a CKT A TB{ TN} TN]RX T RN | o 10RVY « A ACTUAL APPLI- 00 |5 {LTlAN| TOTAL
2 SYM ¢ Uil Eclyc]al U lal D ” CATION 1 S iri|LT] FAILURE
c NO. 7 AE| DT AT TM]| A | TM , * HRS) | F fat RATE
@ ¥} LN i L Evu L EU N B PER
v R T o o Dwm oM G | E | Tvee] Owic00HAS)
E N N |
. » L B . . , . . 0 " " “ . " o w N [P T
s T
Sig- Nand 1
Ujyg | 2346201-3 g Dig 50 125 60 6.0 5.2} 4.8 60 Interface 1A . 0020
netics,
Gate |
1
Multi - i
Ug |2346207-18 Dig |50 | 125] 60 | 6.0} 5.0/ 4.8 60 vibrator 1A . 0020
4
6 ig |50 {12560 J6.0{5.0]4.s8 60 Flip LA 0020
Uyg|2346201-1 Dig . . . Flop | .
.L
Flip !
U19 2346201-16 Dig 50 125 | 60 6.0} 5.0 4.8 50 Flop 1A .0020
)
Voltage :
U;s 2346275-1 Dig 50 125 | 60 6.0 5.2} 4.8 50 Vibrator 1A .0020
i
Vol '
R oltage {
Ujg|2346275-1 Dig 50 1251 60 6.0] 5.2 4.8 60 Vibrator :A . 0020
1
Nand 1
Ups|2346201-4 Dig | 50 ] 125} 60 | 6.0] 5.0 4.8 60 Gan 1A . 0020
i ate i
7
!
|
[
L]
§
t
1
L
» FAILURE RATE SOURCE {See Column 19} - NOTE: DERATED VOLTAGE iS DETERMINED 8Y: " 01
AATM 605 A c z:::‘:z:g:i:(c’::;?e:&:‘m’f’ TOTALFAILURERATE o * ~ 2% 40 %1000 HRS
B D

BxA 679




PARTS APPLICATION ANALYSIS page 16

of 100
(MICROCIRCUITS)
PROJECT: __ L5G Instrument Housing Temp. DATE: 8/20/71
ASSEMBLY:__ Board #6 SUB ASSEMBLY: _Control/Mass Changing Servo SCHEMATIC NO: ___ 2362176
- M M o INPU L
z M T AX TEMP °C VOLTAGES TS OUTPUTS SPEED o 8?.5 CIRCUIT FOR RELIABILITY USE ONLY
>3 TVPE ﬁ ; Sa ile éj IEH: é lE)M FAN [%OF | FAN | L % OF ‘UNg;lON RATE : 5 limyie
Q IGNATION R | N AX ouT | O MAX  fmin
8 oKT DESIGN £ e frelanlan)ax| T lanty Moavi 9Tl ACTUAL|  APPLI- oo LB [LEIIE ToTAL
e SYM c [V ] Ecl uc Al U Al D ® CATION 1 & rijtT| FAILURE
£ NO. $ Al DT a7l TM] A | TM ) * HRS) | E et RATEC
A u LN ) L1 Eu L EU N e | E ! jPER
R T 0 ofDom oM™ G [ E [Tvee] (/1000 HRS)
E N N I
. s . RO . . , . s w u » » 1 " s v » In o |n |=
T
: |
AR | 2346270-2 Lin- | 50 [125 | 60 ]%20 #1022 60 Op. Ampl 1A . 0080
ear |
Thra v
" " 50 125 60 1£20)£10] 22 60 " |
ARg ]
4
i
t
VRg| SM105G W) 50 }125 | 60 |>5 5 4 60 Voltage | 0020
Reg. i
1
|
VR6 i " n l
l
Voltage :
VR7 2346273-12 " Ref. 1
1
|
Thru " " _ n |
VR i i
10 | I
o 1
VR | 2346273-13 " " :
| i
L
! }
VR3 n " l V V \' 1 l
v / ! /
T
U, | 2346201-16 Logid 50 | 125 | 60 | 5.3 5 | 4.7 70 Flip : . 0020
Flop A
ki
e FAILURE RATE SOURCE {See Column 191 * NOTE: DERATED VOLTAGE IS DETERMINED BY: =
A ATM 605 A ¢ zm:z:g:f:x’::ﬁerm;’vm'f‘ roracraunerate 0020 ionomms
: 2]

BxA 679




PARTs APPLICATION ANALYSIS Page __17

of ..100
{MICROCIRCUITS)
PROJECT: . L.SG Inst. Housing Temp Control/ DATE:.._8/20/71
ASSEMBLY: _Board #6 SUB ASSEMBLY: _Mass Changing Servo SCHEMATIC NO: _2362176
- M T MAX TEMP °C VOLTAGES INPUTS OUTPUTS SPEED JCLOCK] FOR RELIABILITY USE ONLY
2 A M - WIDTH CIRCUIT
g TYPE N polaataslasom] & fow]eaviso fean b Fuor FUNCTION £ maTe | 5 |fu e
<] 10N C ] | N X ouT MAX fjawin__
g ckr | DESIGNATIO Ebelre|Tanlralax] T {an]R Yol 3T S Aua|  appLl o 18t Tul voral
a SYM ¢ U Ecjuc | al U Al D % CATION 1 Sirt]rT{ FAILURE
3 NO. ¥ AE| DT ATfTM] A | Tw™ ) % HRS) | F la? RATE
@ u LN Pl Eu L E U N o | ELlpER
R T ) o] oOm oM G LE] 7 € [rvee] owiooouns)
E N N |
\ : . R L . . , . . 1 " " 0 " " s » " In |=» ln |-
¥
{
U3 {2346201-11 Logidq 50 125 | 60 5.3 5 4.7 70 Flip 1A . 0620
Flop ;
|
U4 |2346201-11 Logid W | n [ w | lw | " Flip in "
Flop 4
Dual i
- T.ogi )
Ul }2346201-1 ogit i y n " " X y Input Iy I
Gate |
—+
!
|
|
A
§
i
I
A
I
|
]
i
|
|
i
i
I
|
|
i
L
1
1
|
1
= FAILURE RATE SOURCE (See Column 19} ” NOTE: DERATED VOLTAGE IS DETERMINED BY: *
A ATMAORA ¢ Vmax = Vnom* 8 Veatep max- Vom ToTaL FanLURE RATE 2 0060 %/1000 HRS
. o Vmin = YNom B (VoM - VRATED MinN

BxA 679




PARTS APPLICATION ANALYSIS Page 18 of __100

{MICROCIRCUITS)

PROJECT: LSG Seismic Ampl & Filter/ DATE:_8/20/71
ASSEMBLY: _ Board #7 SUB ASSEMBLY: Eree Mode Filter SCHEMATIC NO: 2362187
> -
- M D
s N T MAX TEMP °C VOLTAGES INPUTS OUTPUTS | SPEED %I'-ggg CIRCUIT FOR RELIABILITY USE ONLY
5% TYPE ﬁ ; éa ﬁ d 2 [l) g IX é g n'n FAN [%0F | FAN | L % OF FUNg;ION RATE ; A
=3 MiN
g okt |  DESIGNATION Pl e |eulauleuEal e RN Tk boor o |l ) T on e 1R LEI 1Yl ToTaL
2 SYM ¢ uilt Eclucjal Y Al Dy * CATION 1 € lne]tT] FAILURE
€ NO. T AEI DT aT7]Twm A ™ 1 HRS) h AP RATE
2 I¥] LN § L EU L EU N El PER
R T 0 o] Om DM G [ ElTvpe] (%1000 HRS)
£ N N {
. ) , R L . . , . . " “ A » 1 " o " " fo l» fn =
i
ARl[ Op. Ampl. Nat. |Lin- i |
LM108AH/883 |Semidear | 50 |125 | 60 J%20 |10 | %2 60 Op. Ampl | A . 0020
23462721 #
AR3| Op. Ampl. Nat. |Lin- |
LMlOSAH{SB?} Semi.lear 50 125 60 +20 |10 | 22 60 Op. Ampl. | A . 0020
2346271 ~ }
AR2| Op. Ampl. Phil-1 Lin-1 50 | g5 | 55 [124 {210} 24 70 Op. Ampl. | A . 0064
1402-02 brick { ear 1
2346272-1 i
. . |
AR4| 1402-02 : }f‘ll:n'“" 50 | 85 | 55 |+24 |+10 | +4 70 Op. Ampt. ta . 0064
2346271-2 rickjear ) ;
Lin - . 1
i Op. Ampl. i
AR5 | 2346272-1 ear il 5o | 125 | 60 |20 {£10 | *2 60 P ia 0020
|
Lin- 20 +2 Op. Ampl !
ARG [2346271-2 ear |30 125 ] 60 |* *10 60 p. Ampl. :A . 0020
| -
!
|
|
T
|
|
1
L]
i
i
1
i
= FAILURE RATE SOURCE (See Column 19 * NOTE: DERATED VOLTAGE IS DETERMINED BY: " 0208
ATM 6054 c z:l"::::g: T-:((‘)/:xs-?':m ;)V:l‘;")‘" TOTAL FAILURE RATE oo o %/1000 HRS
B ]

BxA 678




PARTS APPLICATION ANALYSIS poge 19 of 100

{MICROCIRCUITS)

PROJECT: __LSG DATE: 8/20/71
ASSEMBLY:__Board #8 SUB ASSEMBLY: Bost-Ampl. /Qsc/D SCHEMATIC NO: 2362188
— M b
3 M T MAX TEMP °C VOLTAGES INPUTS OUTPUTS | SPEZD &ngﬁ CIRCUIT FOR RELIABILITY USE ONLY
g TYPE {‘, ; éa 2 lJJ éd gx é grf FAN {%OF | FAN | L % OF Fuug;son RATE | 5 Emlze
DESIGNATION N [mAax | ouT | o MAX ] 2
§‘ KT SIGN £ E 7 Tnltalrx) T {rnly [lonv] % A ACTUAL!  APPLI- ;;;o ) R LLELRRL ToTAL
=} SYM c Uil Eclyc)al u tat Dy * CATION p S frtltT] FAILURE
< NO. $ AE{ DTl avlTM] A [ Twm ; HRS) | Eqal RATE
g u LN 1 L Eu L EU N w 1 EL]PeR
R T 0 olDMm DM G [N E Lyvesl (1000 nRs)
E N N t
. 2 ., R L . . » . . 10 " 12 » 1 “ e N ,. ln Ju f» =
- = T
AR 2 85MO]{ Lin-{ 50 | 85 55 | +24| 10| 24 70 Op. H P lA . 0256
thru| 2346270-2  P910 | ear ' Amplifie I
AR4 1
(U4 2346201-16 DIG} 50 {125 | 60 } +20] 10} 4 70 Flip ; A . 0064
Flop {
- +
Us 2346201-5 DIG| 50 125 } 60 | =20} 10| 4 70 Nand 1 1A . 0064
Gate :
[l
Ul 2346274-2 Lin-} 50 125 | 60 ] 5.3 5{ 4.7 50 Gate : A . 0020
ear Analog 1
£ }
U2 2346274-2 ' Lin- 50 125 | 60 | 5.3 5] 4.7 50 Analogy { A . 0020
ear ' Gate I
1
U3 2346201-16 Log{ 50 f125 | 60 | 5.3 51 4.7 50 Flip : A . 0020
ic Flop |
!
1
AR1 Sml101G-1 Lin-{ 50 | 85 | 55 j=+24| 10| +4 70 Op- I . 0064
Ampl |
ear !
i
|
1
I
¥
I
1
1
1
’.’ FALLURE RATE SOURCE {See Cotumn 19) * NOTE: DERATED VOLTAGE IS DETERMINED BY: =
ATM 605A :m:::g:_’:(c’:o“;?e:m 'DV;‘&’)" TOTAL FAILURE RATE emlemoo e 0508 %1000 HRS
B D

8xA 679




PARTS APPLICATION ANALYSIS page 20 or 100

{MICROCIRCUITS)

PROJECT: _L:SG DATE: 8/20/71
ASSEMB!v: _Board #9 SUB ASSEMBLY: __A/D _Converter SCHEMATIC NO: __2362179
- M P c
3 " 3 MAX TEMP °C VCLTAGES INPUTS OUTPUTS SPEED Wll-g%f CIRCUIT FOR RELIABILITY USE ONLY
5] TYPE {j P AA L RJ |l AJ T DM A DM | FAN {%OF | FAN | L % OF FUNCTION RATE | s {FmiTC
g DESIGNATION £ cM AU cu EA [ E iN MAX oUT §{ O MAX fmin OR (% 18 fl':! 90
2. CKT 5 E TBI IN| TN] RX T RN | o 1oRv| % A ACTUAL APPLI- 18 Ly 28l ToTaL
g SYM c ut | Ecluc|at] u A D * CATION 1000 | clg)it?| FAILURE
< NO. $ AEI DT A7) TM] A | TM ) * HRS) | €187 RATE
2 U LN 1 Ll EU L EUY N o | E LlPER
R T 0o ojom DM G [l E {Tvpe| W1000HRS)
E N N |
. . ., RL . . , . . . " " “ 10 » e » " o fo ln In
T
. |
Lin- Anolog |
Ul 2346274-1 ear 50 {125 60 |20 10 4 70 Switch { A . 0064
1
!
U2 |
4
1
|
u3 |
}
1
|
U4 i
{
|
!
|
us V b v L y Vv
!
Voltage {
vR1| 2346273-12 4 75 5 4 60 Regulator : . 0020
i
Oper-~ ll
AR1]| 2346270-2 85 55 +24 | 10} =4 70 Ampl. ) . 0020
i
thru : i :
{ ! L !
| T | r I
4 J 1
ARS \]/ 4 v ' v $ | v
- FAILURE RATE SOURCE (See Column 19) - NOTE: DERATED VOLTAGE IS DETERMINED 8Y: - 0400
JATM 605 A c Viax * Vnom * 6 (VRaTED maX - Viow’ ToTALFAILURE RATE —~ 000 ocoRs
o Vmin = VNow -8 (VNoM - VRATED min!

BxA 679




PARTS APPLICATION ANALYSIS Page 21

of 100
(MICROCIRCUITS)
PROJECT: LSG DATE:_8/20/71
ASSEMBLY: Board #13 SUB ASSEMBLY:/Fixed Gain Preamplifier SCHEMATIC NO: _2362182
= M MAX TEMP °C VOLTA INPUTS P! CLOCK FOR RELIABILITY USE ONLY
z M 3 OLTAGES OUTPUTS SPEED SLOCKl  cimcut o] Bt USE ONL.
8 5 M AA | RJ | AJ DM A DM EAN | %OF FAN | L % OF FUNCTION RATE ! s |[rmfTC
e DESIGNATION H cMjAaulculea c EL 1IN imMAX | OUT | O MAX MmN OR (w 13 14vieo
=8 CKT A E TB| IN]TN]LRX T an | o 1ORV] % A ACTUAL APFLI- t RjuUT|AR] TOTAL
g SYM ¢ ut f Eclyclat) u | Al o * CATION 1000 1 cleiit?] FaiLure
£ NO. ¢ AE|I DTl ATl Tm| A | Twm P ® HRS) | € qat RATE
» Y] Lt N } Lt EU L EU N o 1 T lpen
E T 0 ol oM DM G :,,., E [Tvee] (%/1000HRS)
N N .
, s . R 1 s . y . . w0 " " » - " o » " be dw 1o s
2346271-2 op T
i . +
AR1|LM108A hineal 50 | 85 | 55 | +24 [+lo |+4 70 Ampl. }A 0064
T
|
{
|
}
|
i
|
4
|
|
]
|
]
!
|
1
]
|
i
|
[
]
|
|
T
|
1
i
1
i
1
1
1
» FAILURE RATE SOURCE {See Column 18} » TE: DERATED GE IS DETE X hd
ATMEER R o e 0064
c Vain * Vivom - 8 Vaom - VRATED MIN! TOTAL FAILURE RATE %/1000 HRS
bl

BxA 679




{$31n2.112001)

PROJECT: __LSG

ASSEMBLY: RBeoaxd #14 Al

PARTs APPLICATION ANALYSIS

{MICROCIRCUITS)

SUB ASSEMBLY. ._Shaft Encoder Elec

DATE:_ 8/20/71

SCHEMATIC NO: 2362184

M T MAX TEMP °C VOLTAGES INPUTS QUTPUTS | speep JcLock FOR RELIABILITY USE ONLY
A M - WIDTH CIRCUIT
TYPE {‘J P éa Rd élJJ gx é 2"," FAN | %OF FAN | L % OF FUNgA’ION RATE : 5 liulte
10N N uT MAX  |min
KT DESIGNATION £ E {vel T Fnlax| 7 AN '% ?"3&‘ v 2 2 ALY APPLI- ::o i 8 jLYIINY ToraL
SYM 2 ul | Ecluc] Al U Al D * CATION p SlaeleT| FalLURE
NO. $ AE| DTl AavlTM] A | Tm : HRSH | |at RATE
U LN tjei1 JEU L EU N o | E L [PER
R T o ol Dm DM G L2 trvee] w000 HRs)
E N N |
" 2 A . . a » " 1 v 2 14 " e 2 “ Jo Joo In x
T
2346201-3 Nand |
Ul SNAS54L10 TI DIG}{ 50 125 60 5.3 5 4.7 60 Gates : A . 0020
—f ;
g !
U3 s | . 0020
s 1
- L)
H !
H I
Us ] i . 0020
1
) H ]
u7 - H I . 0160
= 1
H ]
Thry H
J w P
Uls \L v h 1 L 4 v H t
; |
Inverter |
U4 | 2346201-2 TI H ! . 0020
= 1
g I
Ub | 2346201-2 TI Inverter § ! . 0020
= T
§ i
1
vz | 2346201-6 ol RN N vV ‘ Gate & n . 0020
H i
s |
- [}
H 1
hd FAILURE RATE SQURCE (See Column 19} * NOTE: DERATED VOLTAGE IS DETERMINED BY: ” :
ATM605A ¢ Vimax ™ Viom * 8 (VRATED max - Vnom! TOTAL FAILURE RATE . 0286 X/1000 HRS

D

VMIN = VNOM * B (VNOM - VRATED MIN!

BxA 679
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PARTS APPLICATION ANALYSIS

Page 23 of 100
(MICROCIRCUITS)
PROJECT: _LSG DATE: 8/20/71
ASSEMBLY: Board #1442 —_ 5UB ASSEMBLY: Shaft Encoder Elec. SCHEMATIC NO: 2362189
M T MAX TEMP °C VOLTAGES INPUTS OUTPUTS | SPEED | CLOCK FOR RELIABILITY USE ONLY
A Y WIDTH CIRCUIT
TYPE Nl s fAalwrslasTlom] A Jom]ranluor [ean] L | %oF FUNCTION £ Rate I s Jrm|tc
DESIGNATION H g jSMjavfculeal ¢ et lw [max Jour]o MAX | OR (w1 grelee
o A TBITINL TN RX| T RN I o |ioRv] « A AL APPLI. - paltyliy] ToraL
SYM a Uil Ecluclar] v |al o * CATION 1000 | ciai]lY| rALURE
NO. ¥ AEI DT ATl TWH A ™™ HRS) | E jar RATE
v LN BRENE ER L EU "‘ P T |-
B T 0 o] oM™ DM G :2‘:.. € lrvee] wio0os)
N N
. s R ; . 5 " N » " " e » " :.. » fn ln
Hex :
U5 | 2346201-2 DIG) 50 |125 {60 |5.3 | 5 4.7 50 Inverter jA . 0020
T
|
u7 2346201-2 50 " l
Dual i
and/or i
U6 | 2346201-6 60 Inverter !
|
|
U9 60 " l
I
i
vl2 60 T }
1
L’ i
Uls v 60 n :
1
i
U4 | 2346201-3 70 Nand }
T
1
us . 70 b !
¥ LS
ul0 | v 4 Y 60 " h Vv
H
= FAILURE RATE SOURCE (See Column 19) > NOTE: DERATED VOLTAGE IS DETERMINED BY: =
A ATM 605A c Vmax = Viom * 8 IVRATED MaX - Viom) . 0180

)

VMIN = Vom -6 (Viom - VRATED min!

TOTAL FAILURE RATE

%/1000 HRS

BxA 679
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PARTS APPLICATION ANALYSIS Page _24 of 100
{MICROCIRCUITS)
PROJECT: . L:SG DATE: 8/20/71
ASSEMBLY: Board #14A2 SUB ASSEMBLY: __Shaft Encoder Elec. SCHEMATIC NO: 2362189
[ T MAX TEMP °C VOLTAGES INPUTS OUTPUTS SPEED §CLOCK FOR RELIABILITY USE ONLY
A T WioTH] CIRCUIT b
N vtaatralarlom) A | om| ran [xor | Fan | % OF FUNCTION 2 RATE | s | Fm|r1c
DESIGNATION F £ CM} AU cu EA c E IN MAX out | o MAX | Min OR % 1§ fl':' 20
o A TBIINITNREARXY T J RN o (ioRV) % A ACTUAL|  APPLI- ) B {LELIY] TOTAL
SYM c uttEcjuclat i U jal D * CATION 1000 ¢ g fTT| FAILURE
NO. I AEL DT AT | TM A TM 1 HRS) 'E ar RATE
u LN 1 Lt E U L EU N o | E 1 lpen
R T 0 0 DM DM G [ £ 1Tvpg| (%1000 HRS)
E N N {
\ ) , B L s . . w0 " ., N w " e " w Lol I ]n
T
|
U1l | 2346201-3 DIG | 50 l125 {60 15.31 5 |4.7 60 Nand :A . 0020
T
)
U13 n N 1} |
}
|
I ] i ;
Ul4 L
]
i} W v !
Ul6 k !
1
Flip !
U2 .| 2346201-11 70 Flop ! i
] }
{
U3 | 2346207-3 70 Nand !
V ]
i
! i Flip !
U1 | 2346201-16 v v v |V Vv Y v 60 Flop 4 v
-
{
|
i
T
i
i
]
1
= FAILURE RATE SOURCE (See Golumn 19) * NOTE: DERATED VOLTAGE ISDETERMINED BY: b
JATM 6054 c Vmax ™ VoM * 8 VRATED max -ViOM! TOYAL FAILURE RATE - 0140 %/1000 HRS

VMmN * Vnom -6 (Vnom - VRaTED MIN?

BxA 679




PARTS APPLICATION ANALYSIS base 25 of 100

(MICROCIRCUITS)

prOJECT: _LEG DATE: . 8/20/71
ASSEMBLY: Board #15A1 SUB ASSEMBLY: .Temp. Controller /Monitor Assy. SCHEMATIC NO: __2362185
= M P c
= M T MAX TEMP °C VOLTAGES INPUTS OUTPUTS | SPEED wl;gtT:: CIRCUIT FOR RELIABILITY USE ONLY
8 TYPE ﬁ I éﬁ gd éf; gvx ‘é gM FAN [%0F | FAN | L % OF Fung;‘nonl RATE {S e
N i U MAX [MIN
g. cKT DESIGNATIO A e e |Tn|Tnlax] T lan]® (VoA 2712 ACTALL  appLI- :Z;o I8 L] AR) ToTaL
a SYM c [V ] Ec uc Al U A D * CATION ] S]atiitT| FAILURE
< NO. T AE|{ DT aT]TMm A TM™ y % HRS) | E |aP RATE
g 3 LN it tideul vteu N [ R (o
g T 0 ol DM DM G :,.w E lrvpe] %1000 HRS)
. 2 . R L . R L . 0 " u w 3 » e » " [ R T
=3
Voltage Ref. :
LM103-5.1/883Nat. }Lin- ) Voltage I
VRl 2346273-60 Semi.jear }50 125 {60 >5 5 4 70 Regulator 7.y . 0020
2346273 -60 Nat. JLi Voltage :
Voltage Ref. at. in-
VR3| 1M103-5.1/889Semi.Jear |50 125 |60 |>5 |5 4 70 Regulator ta . 0020
Op. Ampl i
NHO001AH/883|Nat. }Lin- Op. i
AR1| 2346270-52 Semi.jear 50 125 {60 iiZO 10 *5< 70 Amplifier JA . 0020
i
|
|
|
1
1
- |
1
I
{
|
!
1
|
|
|
T
|
!
[
T
i
1
1
1
® FAJLURE RATE SOURCE {See Column 19} * NOTE: DERATED VOLTAGE IS DETERMINED BY: "
ATM 6054 c ::ﬁ::z:g:‘: (C’::fe;‘:xﬁn\’::y) toraceanunerate —+0060  wicoouns
o .

BxA 679




PARTs APPLICATION ANALYSIS Page __ 26

of 100
(MICROCIRCUITS)
PROJECT: .._LSG DATE:____8/20/71
AsSEMBLY; _Board #1542 SUB ASSEMBLY: Temp. Controller/Monitor Assy. SCHEMATIC NO: __2362190
3 M T MAX TEMP °C VOLTAGES INPUTS outputs | speeD %3%5 CIRCUIT FOR RELJABILITY USE ONLY
g TYPE N ; AATRJIJIAS DM A om | raN |%oF | FAN | L % OF FUNCTION RATE | s Jem]re
g DESIGNATION v cMm| aulculea c Ei { N |max |[ouT{ o MAX § i % 18 ]aUloo
5 ol A E sl InfaN|RX| T | AN] o fiorv] 4 A ACTUAL|  APPLI- 1Bl I8 ToTaL
g o ¢ Ul Ecluctal g U Al D * CATION 1000 | c g 1tY] FAILURE
S NO. ¥ AEl DTl ar|lTMI A TM™ P HRS) | E Qar RATE
g U LN i lorleEv] v ey N L]
R T o ol oM DM N [l E|Tvee| mw1000uRS)
. . . R 1 s . . . . © “ - ‘, " .. " N “ bo fwo fn |=
1
. Voltage 1
VR2{ 2346273-63 50 125 | 60 >5 5 4 60 Ref, : A . 0020
I}
Voltage !
VR3] 2346273-63 50 125 | 60 >5 5 4 60 Ref. lA . 0020
ks
Voltage :
VR4| 2346273-63 50 125 | 60 >5 5 4 60 Ref. !A . 0020
Op. :
AR1|] 2346270-52 50 85} 55 j+24 1x10 34 70 Ampl. ]LA . 6020
]
i
i
I
1
{
{
!
i
1
!
!
r
{
[
|
1
|
1
!
1
? FAILURE RATE SOURCE (See Column 19 " NOTE: DERATED VOLTAGE IS DETERMINED BY: »
ATM 605A c ‘6::\::“::3: f:(‘\)’:{;ﬁg:ﬁ‘i ;)V'm’;') Toracranvrerate 20080 iocums

8xA 679




PARTS APPLICATION ANALYSIS bae 2 of 100

(MICROCIRCUITS)
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CAPACITORS
PROJECT: 1SG DATE: 8/20/71
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CAPACITORS
PROJECT: LsSG DATE: 8/20/71
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SCHEMATIC NO:
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PROJECT: LsG
ASSEMBLY :Boards #8 & 10

PARTS APPLICATION ANALYSIS

(INDUCTORS & TRANSFORME RS)

Demo-Int-0OSC-Post Ampl
SUB ASSEMBLY: & Pwr Converter
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PROJECT:  rsg

PARTS APPLICATION ANALYSIS

(RELAYS)

ASSEMBLY: Board #5

Screw Servo/Buffer Caging

SUB ASSEMBLY: Control/Dig Line Buffer

Page 49
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DATE: 8/20/71

SCHEMATIC NO: 2362175
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PROJECT

ASSEMBLY: Board #6

PARTS APPLICATION ANALYSIS

(RELAYS)

: LSG

Inst. Housing Temp Cont/

SUB ASSEMBLY: Mass Changing Servo
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Page
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SCHEMATIC NO: 2362176
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PROJECT: 1sg

PARTS APPLICATION ANALYSIS

ASSEMBLY: Board #8 & 7

(RELAYS)

SUB ASSEMBLY:

Free Modes Filter-Seigmic
Amp-Filter Stabilized Osc. / DATE:
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(RELAYS)
PROJECT: ___ 1LsG Temp. Controller/ DATE:_ 8/20/71
ASSEMBLY: poard #15 A2 SUB ASSEMBLY: Monitor Assy SCHEMATIC NO: 2362190
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PARTS APPLICATION ANALYSIS

Page 53 of 100
(SEMICONDUCTORS)
PROJECT: LSG Analog Output Buffer- DATE: 8/20/71
ASSEMBLY: Board #3 SUB ASSEMBLY: Analog Mux SCHEMATIC NO: 2362183
N MAX. TEMP °C AVG PWR DISSIPATION {mw) POWER RATIO| MAXIMUM VOLTAGES DIODE PIV é FOR RELIABILITY USE ONLY
A
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PROJECT:

1SG

ASSEMBLY: Band No. 5

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS)

Screw Servo/Buffer /Dig. Line

Buffer /Caging Control
SUB ASSEMBLY:

Page 54 of 100
DATE: g/20/71
SCHEMATIC NO: 2362175
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PARTS APPLICATION ANALYSIS Page 55 of 100

(SEMICONDUCTORS)
PROJECT: 1LSG Screw Servo/Buffer /Dig. Line DATE: 8/20/71
ASSEMBLY: g5oard No. 5 SUB ASSEMBLY: Buffer /Caging Control SCHEMATIC NO: 2362175
“w prau—
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PARTS APPLICATION ANALYSIS Page 56 of 100

(SEMICONDUCTORS)
PROJECT: LSG Screw Servo/Buffer /Dig. Line DATE: 8/20/71
ASSEMBLY: Board No. 5 SUB ASSEMBLY :Buffer /Caging Control SCHEMATIC NO: 2362175
™ MAX. TEMP °C AVG PWR DISSIPATION (mw) |POWER RATIO|  MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE CNLY
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(SEMICONDUCTORS)
PROJECT: LSG Screw/Servo/Buffer /Dig Line DATE: 8/20/71
ASSEMBLY: Board No. 5 SUB ASSEMBLY: Buffer /Caging Control SCHEMATIC NO: 2362175
7y |
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8 3 * :: T sf-'.cfc1:| nTATnTcn x?..,u uvuvuvnvuvnv! n ‘ul n
» % % LI
Q17 {2346257-1 50 200 400 343 8 2% Switch :A . 0019
1
|
18 (2346279-1 50 200 600 514 6 |1% 60 60 i £ :g I
t
LJ19 SMZN2905A 50 200 300 257 3 )19 60 60 I !ﬂ [
i
]
!
]
.
g |
P
E |
1
I
§
J
g |
g 1
g |
= L
—g '
1
|
4
]
!
i
1
» AILURE RATE SOURCE {See Colum: » »
. ATM GOBR Bee Columa 1) L0057
c NOTE: K is ansumed the transient and peak power does not exceed the safe limit. TOTAL FAILURE RATS %/1000 HRS.
B D
LY
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PARTS APPLICATION ANALYSIS Page 58 of 100

(SEMICONDUCTORS)
PROJECT: 1sc Screw Servo/Buffer /Dig Line DATE: 3g/20/71
ASSEMBLY: Board No. 5 SUB ASSEMBLY :Buffer /Caging Control SCHEMATIC NO: 2362175
e
5 '] MAX. TEMP °C AVG PWR DISSIPATION {mw) POWER RA' MAXTMUM VOLTAGES DIODE PIV FOR RELIABILITY USE ONLY
A
. TYPE N A RATED AT P v |Vemo] Vep [Vexo | Ver CIRcUIT | PART s |r Mjr rlr ¢
o cxr DESIGNATION, ‘,’,ﬁ"ni’:g: 38°C AR . |38 J: R | A R | a R An‘.:,m'm"“’ 8‘-‘“?23 TOTAL
2 M secomucror, | X fp S{a wlv 3| c Mlc c| ¢ 53 N I LA S ] A1 ¢ |area mals‘-‘.’t‘wnum:
o »o POLARITY cjt Tlrcia x| w| o |relr &f ¥ ek rlol ]9 2 1 3 |camon P Sles LT mATE
o TojE L T Bl ajvijust v} S1<8) p)a|bplafonl] a (Define) AL
o v In D 1] 0 1 s 1A Bla ] a " L e s 3 7| av 1PeR] (%/1000 Ham)
2} R T olaor] 2| & LNz L jambod S ;“".,lm
g (3R I n Tl o case) v vl vl vl vl v Y ud
" ) * s R Ja 3 Js Toc |2 T |s sTA | TCHa n 1 » " ") 1 n 1 e £ O W )
» E 1b= = # %
~ PZI SM2N2907A 50 {200 400 343 <l <1% 60 60 Switch IA . 0019
i
I
1
hz |s2n9lo 50 j200 500 P4.2 <1 <1% 100 60 |
!
T
D4 |
|
{
]
26 ]
!
1
o g |
-
10 :
]
g |
212 i
B
=
14 g !
H i
<+
16
V v v y v ¥ \'4 ¥ 3 g W V
§ 1
- FAILURE RATE SOURCE (See Columa 33) » »
A ATM 605A c NOTE: It is assumed the transient and peak power does not exceed the safe limit. rorsu ranone mare 20171 000 mms.
2 D
g
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PROJECT: LSG
ASSEMBLY: Board No. 5

PARTS APPLICATION ANALYSIS

(SEMICONDUCTORS)

Screw Servo/Buffer /Dig. Line DATE:
SCHEMATIC NO: 2362175

SUB ASSEMBLY: pyffer Caging Control

Page 59

of 100

8/20/71

—
N MAX. TEMP °C AVG PWR DISSIPATION (me) | POWER BA MAXIMUM VOLTAGES  I' DIODE PIV
cxr DESIGRATION § A 3 r:: c ”.CM"D" sl e Yewo| Ve | Yero| Ve
, A L DFRE B SN R S I S AN R { A
r fu R OIT A A Al A 2~ c
sTM SEMICONDUCTOR, Al g: - I c¥lccle gg E‘f LR IR0 BT I A -
¥o. POLARITY Sk ovis 3k B[ S lgitg sl ® e, | s | v 1 v s}
T AT 1] AN ElB 3y = “Elojaratbp|aloia
rJr v ofmri s s PRIt L % L L L
L P K Pk Bl - T, T cant) vi vl v] vl v
1 3 . L s v L » » L . 'B' FM 18 18 11 ] {‘
Q1 SM2ZN2907A 50 1200 400 343 < 1< 19 60 60 3
Q3
Q5
Q7
; !
: i §
9 ! i !
H
{ s
|
Qtl ; I
i 3
3 £ !
; § |
Q13 ¢ i lL
{ § )
H g
o ; i
§
H v : ! ‘§? :
' § v v % y v
Q20 v v d L ‘( 1N v
a 1
» FAILURE RATE SOURCE (Ree Colasmn 33} » *
A ATM 6054 ¢ NOTE: 1 is assumed the transient and peak power does not exceed the safe limit, TOTAL PAUURE RATS - 0171 %/1000 HRS.
B D
"Hets
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PARTS APPLICATION ANALYSIS

Page 60 of 100

{SEMICONDUCTORS)
PROJECT: LSG Inst. Housing Temp Control/ DATE: 8/20/71
ASSEMBLY: Board 6 SUB ASSEMBLY: Mass Change Servo SCHEMATIC NO: ¢36zl76
p— ;
o MAX. TEMP °C AVG PWR DISSIPATION (mw) POWER RA' MAXINUM VOLTAGES DIODE PIV POR RELIABILITY USE CNLY
TYPE x A RATEDAT T p | » |Yceo| Vo {Vero| Ve cacuTt
c c
oxr DESIGNATION, v ale s s~ 1..0. NEMIR. Afralafa JrowcTion | TOTAL
sTM SEMICONDUCTOR, A e Sia wio sfA c ujc ¢} ¢ Eg St A1 S 12 1S 14 S )arra FAILURE
NO. POLARITY g:u:gtlg c'r?'ra'r«.E H v M v H u | caTon RATE
LR S O O B B BT - IS A - I B I A B Pxx | (8/1000 6103)
®r |7 0 | gpox 1 g (LML L baavod 2 L
[ [ : . TA 17-‘" « Tc | : " oTAT w TC iy x:”') 1 . v v M M :%=1' E ]
» 28 31 ] 0 é
o Transistor
Sil. PNP 50 {200 400 343 1 1% 60 60 SwitcH 00195
S2N 29074 ing
Transistor
g6 | sil. NPN 50 [200 500 417 n 75 40 " "
S2ZN 2222A
Q5 b TN I n nln " b . . 00195
Q8 S2N 2907A 50 200 400 343 1 1% 60 60 Switchl- ﬂ . 00195
ing
-
Q9 SM2N 2905A 50 j200 400 343 1 1% 60 60 i1 g i . 00195
E 1]
% 3—
s |
Q2 S2N 2907A 50 §200 400 343 1 1% 60 60 SwitcH- 1A . 00195
ing ! :
1
Q3 :
[} N 0 h nin n " M § 1
n ' 3 llﬁ
i
» i 3 " A BY h " 1
4 " / 1 it
Q 1A
[}
Q7 S2N 3720 : . }A . 00195
n h ) i} I ] h " " I
£ 1
- FAILURE RATE SOURCE {See Colunn 33) » "
A _ATM 6054 c NOTE: M is assumed the tranajent and peak power does not exceed the safe limit. ToTAL FAILURE RATS 201755 %1000 nma.
B )
e

BS-
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PARTS APPLICATION ANALYSIS Page 61 of 100
{SEMICONDUCTORS)
PROJECT: LSG Inst. Housing Temp. Control/ DATE: g/20/71
ASSEMBLY: Board 6 SUB ASSEMBLY :Mass Change Servo. SCHEMATIC NO: 2362176
N MAX. TEMP °C AVG PWR DISSIPATION #.) POWER RATIC] MAXIMUM VOLTAGES FOR RELIABILITY USE ONLY
TYPE x AL RATED AT p | o ]vesol Ves | Vegol ver CRCTIT ,n{ sirx T C
cKr DESIGNATION, l’/;\‘Au-‘",A 15°C A ala N 2R 5% R 3 R A R Af“‘f:"" %ull 23 TOTAL
Y™ SEMICONDUCTOR, A hn Sla wjv 512 c dlc ¢} ¢ Ee é,: ; b4 A $ A S ] arena. mal RI-T A N{ FAILURZ
NO POLARITY g;u:$:|= c;?;;;«.un r | v £l v s | ¢ |camon 1Sn s L 1]  mATE
L LIPS LA cf A el ¥ 2] F{<g] 0 Alolaln|a | AL PER| (3/1000 sims)
R fr U gggr Eloe L*Anb.nrj L L }...‘“";;
]
1 (] ar‘ R RSN sTA w ¢l lcl”')“ L uvu u uv{u V= 4% ) Ml n
éecovery 2 !
CR2 SIN 4942 501175 4w 4w 180}4.5% 2001} 50 High 'A 0014
Sil Switch [Current % |
]
cws| | ] ] | |
i } VT
CR1] \L l l l« j, l ! \L
Voltage g
- 4
VR4 2340338-1 50 175 Boo 00 24 16% A 40 Ref 00127
g 1
CR3 SIN 916B 50 3200 250 214 <1i1% 75112 Current ; :
Sil Rectifier Switch £ . 0005
1
: ;
CR4 X -
| <
|
CR14 £ |
ﬁg '
CR14 g |
i
}
CR1j3 4 by ; 2 |
v \j y A 4 Y4 y
v \ 4 j 1
o PAILURE RATE SOURCK {See Coturon 23) b
A_ATM 6054 c NOTE: R is aseumed the trangient and peak power does not exceed the eafe limit. ToraL panure are — 00797 /1000 wms.
» D
”nea
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PARTS APPLICATION ANALYSIS Page 62 of 100

(SEMICONDUCTORS)
PROJECT: LSG Ins. Housing Temp. DATE:__g/20/71
ASSEMBLY: Board #6 SUB ASSEMBLY: Control/Mass Chinging Servo SCHEMATIC NO: 2362176
o )
S ' MAX. TEMP °C AVG PWR DESSIPATION (mw) POWER RA’ MAXIMUM VOLTAGRS DIODE PIV FOR RELIABILITY USE CNLY
A T [7 v, v, [? 2 F MiF ¥
. TYPE N A RATED AT » © cCBO} ¥YcB | VCEO | Ver CIRCUIT | PART a9 T C
P oxr DESIGNATION, v A oale IS S_= RAR KL _,; Rl Al A 3 | o [PUNCTION|SFECUAL m"!g’,“,j,‘,?gg TOTAL
g sYM SEMICONDUCTOR, Al Sl wjv sl c Mic ¢l ¢ Ee E; A < 4 ¢ A S | arru | wumwr M'S‘“Tt‘t','”;'k;'.“
o o POLARITY €t yfT SHA E| M o jT BiT Al T IQE]E g lule| v x| v jormon P ijre
£ T OJE LB THL Bl xJUuljvusteuw S|<81 o] a] D] a D | A {Detine} A LPA "
I L LR L R 1 s |AEBla E| & ] L L T ee|T 1 Pt:-(%/ooonn)
o R T °m-r' r (L NlL L |ambort % | 383
o ] Ta | ™ [ T o case) v v v v v v R
b 1 ’ s R |a s feTelr T s s TA ju 'Cly n B n 8 1 1 » ri L] £ 21
w
- Voltag¢ !
VR2}! 2340338-10 50 {175 400 400 24 [ 6% 40 | Ref. :A . 00127
I
g |1
CR1} 2346291.21 50 1200 250 214 10 2% 75 12 |Signal E |/) . 00236
g .
T
Current |
ICR 13| 2346291-10 50 {200 600 600 20 B3% |n . 00059
I
High § ;
210 S2N930 50 |200 800 685 40 | 5% 140 80 Ampl.g i . 00195
£ Iz
g
g |
£
E
g i
1
1
1
E |
I
.
g }
£
|
i
3 |
-
» FAILURE RATE SOURCE (See Columa 33) b »
A _ATM 6054 c NOTE: It is assumed the transient and peak power does not exceed the safe limit., ToraL Faruns rate 00617  g/1000 wrs.
B D
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PARTS APPLICATION ANALYSIS Page ¢3 of 100

(SEMICONDUCTORS)
PROJECT: LSG Free Modes Filter/ DATE: 8/20/71
ASSEMBLY: Board #7 SUB ASSEMBLY: Seismic AMPL and Filter SCHEMATIC NO: 2362187
m ' '
® » MAX. TEMP °C AVG PWR DISSIPATION (mw) | POWER RA MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE ONLY
E. — A e RATED AT o | o [veeol Ve |veso| vex cmeurr | PART u c
T SPECIAL
8 cKxT DESIGNATION, "! ; 3“ olt a 8°Cc A ala a | =" :s : 2 : A : é W‘E.m”!mm ,"; vl TOoTAL
5 sTM SEMICONDUCTOR, Afp SIa wju s[72 c mle ¢l ¢ En & -4 APPLI. | MENT N ranLURe
8 POLARITY c I -rcA:-c-.-n-rA1-<,‘.'E T T T T T | camon 1 1| AT
2 wO T |z NiE T|L Bl § luitlus| e sl 15 ia]Ejv 8| (Deftne) 4
0 U N (D Yipor | L1 5 |AElA Bl A £ L : : L ER | (%/1000 HRS)
o : T :IPO‘I' : g |L _l: L L fjambo 3§ : 'I'Ylﬁ
E : * s AL lheh T s Ta L Oy x?“)u l‘:fvuvuvuvnvuv_g n R n
~ CR1 Receiver
|
SIN4942 50 {175 4w 4w 180 l4.5% 00 {50 High !
thru Curregt I a . 0056
i
n 1 " LAt n 1" il 1 i
1A
R4 +
|
}
u
§F !
£
3
E 1
H |
=
= — -
g
i
i
1
|
=
§ |
i
H] ]
5 |
g {
s |
§ I
j l
" FAILURE RATE 30URCE (See Column 23) = *
A _ATM A05A [ NOTE: Ht is assumed the tranaient and peak power does not exceed the safe limit. TOTAL FAILURE RATE o . 0030 __ /1000 HRs.
» D
o0
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PARTS APPLICATION ANALYSIS Page 64 of 100

(SEMICONDUCTORS)
PROJECT: 1.8G Demo/Int/Post Ampl/ DATE: 8/20/71
ASSEMBLY: poarg 8 SUB ASSEMBLY :Stabilized Oscillator SCHEMATIC NO: ,3,,188
a .
f‘f N MAX. TEMP °C AVG PWR DISSIPATION {mw) POWER RA' MAXTMUM YOLTAGES DIODE PIV FOR RELIABILITY USE ONLY
E. TYPE x s AL RATED AT pl o |vcwol ves [verol Ve cmeuir | PART n‘ s rur rlr
0 CKT DESIGNATION, L LI as e an ™ A FUNCTION [SPECIAL = oq/ 0 O
R ulr a < R R A R A vt v
S s | smacomucron, | A [p Sla wlv s cule c| & |Ba §:< APSPAl S Al g e Ry R 1
A NO. POLARITY € 1 g|T Cfs B) M| o |1t al v |ZE|E H v : 3 T T | caron Clalit v 7 “aame
3 T|E LB T Bl xjulfvsl e fl<8ino | albp|a]lbp]a {Detine) EiRthard .
a v v 2ip t | g laxe|la ] a E T : : b A Llg irer| 31000 ams)
o r T o B z | NiL L fsbod S a-;; 1000 frYPn]
] 1 ™| 5" N Tl 1 case) v v v v v v £ :"""‘ A {HR8)
" 1 ] s R . 23 « Tcje T s s TA {w °C n 1» 1 ) 18 1 0 )T 1 » £ 23 E) ta] L]
]
CR1 SIN916B 50 | 200 250 214 <111% 75 112 Switc 'A . 0005
Rectifier i
|
. |
CR2 50 {200 250 214 <1]|1% 75 12 £ ta . 0005
S—
CR4 § |
CR5 §
E_
2
CR6 E |
g
E
|
CR7 A v v 2 N ANR W 5 : ! v
Receig@r :
CRS8 SIN4942 50 175 4W 4W 180 . 5% 2001 50 High 1A 0014
Curre 1
Receiffer :
CR9 | SIN4942 50 175 4w 4W 180 K. 5% 2001} 50 Highg A . 0014
i cur. |
1
CR3 2346291-~17 50 200 250 214 10 } 2% 75 12 Signa :A . 00236
|
» réuwn:mnsoumuumm - »
A _ATM 605 c NOTE: It is assumed the transient and peak power does not exceed the safe limit. TotaL raILoRS RATE —. 00816 /1000 s,
B o
7N
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PARTS APPLICATION ANALYSIS

Page 45 of 100

{(SEMICONDUCTORS)
PROJECT: LSG OSC/INT Post Ampl. / DATE: 8/20/71
ASSEMBLY: Board #8 SUB ASSEMBLY: Demeodulator SCHEMATIC NO: 2362188
il MAX. TEMP °C AVG PWR DISSIPATION (mw) POWER RATIO| MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE ONLY
A
A RATED AT o {Vewo | Vee {Vero| Ve CIRCUIT | PART slrwmir rly ¢
ol Bl B 1 T T O A N P I P I I 0 Rl T
r |uw c[® vlT A A Ala A 2 A ¢ A ¢ A ¢ u‘mmmuh_r‘l“ru TOTAL
™ SEMICONDUCTOR, AJp Sla wju s8I cICCCEe Syl si el Al e s mp! BT LA N rARGRE
o POLARITY c fiogfT i s owi oo freir xl T (3K |E SR AR EERERE R il ‘:EPMTJLT rATE
s v oAb 1 SRS I AR RN I I B A I v s LFE ean | /1000 memy
R It U °;.;r '3 " L Nl L jawbog § bt L L m::‘mm
i [ s : Ta TJ' Tc | ‘1" TAT Tc case) s v v v v v v le
[ . [ s » Ly b ) " u 1 it » ,l“ £} g 1:] LT )
Low
Power !
Q1 2346252-~1 50 |} 200 400 343 8 2% SwitcRing 1A . 00195
Low ;
Q2 2346252-1 50 200 400 343 8 2%, S:::irim J' A . 00195
hed T
Q3 | 2346252-1 50 ] 200 400 343 8 b% " § la . 00195
%
Voltagg g |
VR1 50 175 400 400 15 4% 20 Reg. § I - 00127
-
2
v g ;
R2 § h
1
{
VR3 i
1
P
VR4 L | y v 1\ v ' W ' -
|
1
i
i
i
|
1
21
- FAILURE RATE SOURCE (Sse Colnmn 33) » *
A __ATM 605 c NOTE: & is assumed the transient and peak power does not exceed the safe limit. TOTAL FAILURE RATE - 01093 %/1000 HRS.
® D
orenA
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PARTS APPLICATION ANALYSIS

BS-321A

Page 66 of 100
(SEMICONDUCTORS)
PROJECT: LSG DATE: 8/20/71
ASSEMBLY: Board #9 SUB ASSEMBLY: A/D Converter SCHEMATIC NO: 2362179
"] MAX. TEMP °C AVG PWR DIBSIPATION (mw) POWER RA MAXIMUM VOLTAGES DIODE PIV ) FOR RELIABILITY USE ONLY
YPR A y RATED AT » | o |veso[Vee [Vceo] ver CIRCUIT | PART 1.4 afrue rir ¢
cxr DESIGRATION, v ;AR:ITA 1 A Ala A Bl e : Iy 2 R A ”‘frmhsmwmt %'“lbnxgg TOTAL
sYM SEMICONDUCTOR, AggAnvn A c wjc ¢| ¢ En I : A < A C | arpis- | meNT Eppyyl R|-TIA LA N| rarLurs
No POLARITY Ciul‘gt':cr?-rh'rq'lg 3 - O A zcnm( ) I Y L O
:utnl 1 :X:::R E‘E DAYl D | ATDA | ALWm(mmm
R T ofbrl x| % lL it L lambod 5 . v :..wmrlw
5 ™o, N ot 1 case) v v v v v v ':m
1 s R s'd ls Tc 1y T |s 2 TA | Cla 1 » in N 1 ) 3 iu £y In n_ jm I £ -
1
CR1! SIN916B 50 200 250 214 <1 |« 19 75 12 {Switch} VA . 0005
. : i
Silicon ing :
CR2| SIN916B "l j200 N 0 <1{y " | 1"
Silicon ILA
vRo| TN45724 Dick Voltag i
Voltage Ref. sonj | 175 250 250 24 19.69% Ref l/j 0007
2340363-1 . H .
IN5299 !
Curreht g |
cr3| Current Reg. MOT|50 }200 600 600 36 6% A )
34627312 Regulptor QI 00059
|
g |
E i
£
I
1
|
.
|
E
|
«% H
E
g
|
!
|
} I
= FAILURE RATE SOURCE (See Colamn 33) » » 00
A __ATM 605 A ¢ NOTE: 1t is assumed the transient and peak power does not exceed the safe limit. Torar pavre mare 00229 g/1000 sms.
B D
£ ]
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BS-321A

PARTS APPLICATION ANALYSIS 100
(SEMICONDUCTORS)
PROJECT: LSG _ DATE:
ASSEMBLY: Board #10 SUB ASSEMBLY: Power Converter SCHEMATIC NO: 2362180
u MAX. TEMP °C Avcmumnmgﬂ POWER m;" MAXIMUM VOLTAGES DIODE PIV 5 FOR RELIABILITY USE ONLY
A
J— N A RATED AT pl el Yep | Vi CIRCUIT | PART FMIF Fig
il Bl B WY1 : @las |l fn e | x| s Poopmmastl ot iR Y o
sYM SEMICONDUCTOR, FO I PO IS s ¢ ule p glg=l A 1S 1Al e Al e ppu ! uewr RILTIA L FAILURE
P it *Y 2] 4 cBls € ¢ sigel v T 1} T | T & cf| 1fu RATE
oy POLARITY ¢ noull It | clT BT Al T 21l slvlef|olxsio TN | Detine) T Sl .
v Is Ao 1 v AR elh BER & Bl Ao a]n]a A Lo (%/1000 fins)
R r © o | BoT B - A Lt bamb. L L L Bee]T 1|
® NjSPOTH | B T syl I :;.Hl B 1000
1 N s B fs TA T e Ty T v TA In 18 1 » lgi g- %u lu"g ‘g 1
Transistor High g t
Q3 Sil. NPN i
2346279-1 1 |50 685 Ampl. tA - 00195
1
Transistor |
Q4 | Sil. NPN Tl 1 |
—2346285=1 t
Transistor High Curren l
Q2 | Sil. NPN T High Freq. i
2346279-1 Ampl |
Transistor ? i
Q5 | sil. NPN L 0 B
2346285-1 £
Transistor T g l'
e S5i6288 1 MY M " I 7
ot -}
Transistor High & :
Q1 Sil. NPN Speed 5 i
S2N2907A MOT|50 685 Switching 2 | 00135
g |
§ |
1
g I}
& 1
g |
|
—
|
|
21
= FAILURE Au'x SOURCE (See Colamn 33)
A ATM 605 c NOTE: It is assumed the transient and peak power does not exceed the safe limit. ToTAL FATLORE RATE . Q117 %/1000 HRS.
B D
DML
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PARTS APPLICATION ANALYSIS Page 68 of 100
(SEMICONDUCTORS)
PROJECT: LSG DATE: 8/20/71
ASSEMBLY: Board #10 SUB ASSEMBLY: power Converter SCHEMATIC NO: 2362180
" MAX. TEMP °C AVC PWR DISSIPATION ¢mw) __| POWER RA MAXIMUM VOLTAGES DIODE PIV a FOR RELIABILITY USE ONLY
TYPE A A RATED AT p i o [veeol ver Tvero! ves
cxr DESIGNATION, v ﬁél:’" °C AR A 13% a8 Rpalaga ® A 2 TOTAL
Y™ SEMICONDUCTOR, Ale S{a wjo s« c ulc ¢l ¢ Ee E; A ¢ A < A < FAILURE
wO. POLARITY c jt gir c|A B) M| o T BT A| T |IE s | v | efu £ | U rATE
TR L|ETIE Bl ajuijval v | 3131 o] a|pfa]ln]ai
uls 2o | b g |AEia x| A £ L L L u/ioo0 mm)
: T g SPOT : z L ¥ L L Jambord §
) s R 01‘07-' s Tc s T |a sTA [w % u ‘\:nu)“ uvuvu l"v VE
SIN4942 High i i
i ifi 4w aw 3 5 !
CI:I Sil Rectifier 50175 < 19 200150 Curreht ' . 0014
1
|
CR11 |
+—
CR14 SIN916B 50200 250 214 <1 {1% 40 | Switch % ! . 0005
1
i
JCR13 SIN916B 50200 250 214 <1 |1% 40 |Switch ' . 0005
I
2
VR1 2340338-1 501175 400 400 24 6% 40 {Voltagd § |
Ref - . 00127
£
|
i
X
- I
§ I
|
1
I
g i
|
i
£ ]
I
]
|
= nu.%nlA RATE SOURCE (See Column 23) » * 00647
A _ATM 60 c NOTE: Rt is azsumed the transient and peak power does not exceed the safe limit. TOTAL FALLURE RATE — . §/1000 ARS.
B [
o0e0a
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PARTS APPLICATION ANALYSIS Page 69 of 100

(SEMICONDUCTORS)
PROJECT: LSG DATE: 8/20/71
ASSEMBLY: Board 14 A2 SUB‘ ASSEMBLY: Shaft Encodes Elext. SCHEMATIC NO: 2362189
w
o 1" MAX. TEMP °C AVG PWR DISSIPATION {mw) POWER RA MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE ONLY
g_ TYPE A A RATED AT 9| o [vceo] ves [Vero] vex CIRCUIT | PART .,..[ s [F ujr rly ¢
0 CKXT DESIGNATION, v a 1i{c ¢ 8°C ag s R a R a R A ruuc-rm SPSCIAL g/t © l: 1[" ,l' : o O
o rJAHcRUT‘ A Ala AlS 2: A ¢ A e A ¢ or "‘V‘m-"lm"’,__.,.,\,"'“ mnx._
P sTM SEMICONDUCTOR, A B Sla wiv 873 c mlc el ¢ Ee 1A < A < A S {areu. [ uent Bupyl R[-T18 LA Nl rAnUR:
o NO. POLARITY ctu'rcl\ll cT!TAT<|-E H v B v M v | camon j‘np LT RATR
13 ::A;‘{L RS DR O §<E D] A D]a D | A (Detine) b 1A L PO orn | 8/1000 RS
4 r jr v o i 3 |uwie A 3 L L L e A
"oi 1 2 3 : 4 Ta ATJ" s Tc {s .1! [ tTAT Tc n o Y v * v VL ’ g ‘ . -
n n
@ = - 1 13 & '3 18 1 ] 19 L] l= -} ) 3 i) n
2 ransistor High
Q2 Sil PNP S 5ed :
S2N2905A 50 {200 600 514,2] 611% 60 60 peed) 1A . 00195
Transistor Medi i
Sil NPN 50 ) 200 500 417 10 | 2% 75 40 Speed 1 A . 00195
Q | sonzazaa witch +
i
]
L
: |
s |
_§=~!
|
g |
|
~+-
I
]
i
1
|
g2 I
- 1
E i
£ |
g
E 1
|
§
g I
£ |
» FAILURE RATE SOURCE {See Column 23) = *
A ATM 605 A ¢ NOTE: It is assumed the transient and peak power does not exceed the safe limit. TOTAL FAILURE RATE -—129—3-'-9—-0——5/1000 HRS.
B [
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PARTS APPLICATION ANALYSIS

100
{(SEMICONDUCTORS)
PROJECT: LSG DATE:
ASSEMBLY: Board #15 Al SUB ASSEMBL.Y :Temp Controller/Monitor Assy. SCHEMATIC NO: 2362185
p—
u MAX. TEMP °C AVG PWR DISSIPATION POWER RA' MAXIMUM VOLTAGES FOR RELIABILITY USE CNLY
TYPE : A RATED AT ) Vcpo | Ve {Vezo| Ver CIRCUTT L] :llll: : T
exT DESIGNATION, g;énﬁgf 8°C RAR R ELE R | A R | A n | A fruMcTION|SPECIAL glnulgg TOTAL
sYM SEMICONDUCTOR, Als Sia wju sia c Mlc ¢l ¢ EQE ; g :_ g : g APPLI- RIL.TiA Lis N| ralLums
wo POLARITY €M ofT SIF F] M ¢ |rBiT Al T |3E]F s vl el u ] g | o [oAmon Elreldt T ™™
T s Vs T Bl s fjvijusiuv] s|% p|{alolalo]a e,
LN LI L R 1 8 {A BlA 2] & L L L T 1| (% |PER|i%/1000 HRS)
R T gm : E L:L L jAmb. :k%.',mm
s
1 s m Ju A T e Te by T o sTa |w T x?“)u vuvuvn = F ;—%ﬂ "P"I:mr_!
cRr3| SIN916B g !
Sil. Switch 50 }200 250 214 < 1% Pwitching 1A . 0005
I
SIN916B !
ICR2 S5il. Switch 250 125 < 1% " | . D005
1
IN5290 C\;‘:en '
CR1| Current Reg. 600 600 25 g. 0% & E | 00059
Silicon, ;
Q1 | SM2N2907A v |V 400 343 . 5% 60 60 PNP| g 06195
£
2
§ |
Q2 | 52N2060 50 |200 1w 857 2% 60 60 £ |a 00195
E
!
i
i
4
-] 1
|
1
1
1
g
z {
]
i
i
I
I
» FAILURE RATE SOURCE (See Cobamn 33} »
A __ATMAQ5 A c NOTE: It is assumed the transiect and peak power does Dot exceed the safe Limit, TOTAL FAILURE RATE . Q0549 %/1000 HRs.
» »
70004
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PROJECT:
ASSEMBLY: Board 15 A2

LSG

PARTS APPLICATION ANALYSIS

{(SEMICONDUCTORS)

Page

71 of

100

8/20/71

SUB ASSEMBLY:I“::; Contraller/Monitar A sﬁCHEMATIC NO: 2362190

| e
"] AVG PWR DISSIPATION POWER RA' MAXIMUM VOLTAGES RELIABILITY USE ONLY
TYPE H A RATED AT g1 o |Vceo] Ves |Vero| Vex CIRCUIT ;ﬁ:‘ HAG
3 o 1 8
cKkT DESIGNATION, 'r’:lf,ku?* ve I .1, A | 3% RN or | : LTI TOTAL
SYM SEMICONDUCTOR, A [B LA N|U 81 A c Mjc cf ¢ Ee a,f T T T P4 T T+ | APPLI. | MRNT HE FAILURE
wo. POLARITY SLoulr SiE *] ¥l cjTEiTal T |3EE el vl e | u} g} u |CATON R P RATE
TR AIETIE Plafviiver v s|2a{oia|n{ala]|A (Detioe) A L RA
u v pio 1o Il s {aBla Bl A ] T : T + 1 [ @/ | o} (%/1000 nx8)
E R ) EEEC L e HE-
Al T T Tc casel v v v v v v R
1 s R {s 33 faTc v T L s A |» n n » 1 8 1 n » #u 1) jn % {3 ol
Relay
Crof SIN4942 - oil !
i Si ifi 5011 4 4w 1 .
thru il Rectifier 0175 w 80 B.5% 200} 50 buppre 1 A . 0098
L)
CRS ]
E |
.
%ﬁ
LM§£§'2‘4/ Voltagé i i
CR1 5 5 i !
Vot Ref 150 .2 0 220 24 [10.89 Reg H ,ﬁ . 0007
N
Q1 SM2N2907A 50| 200 400 343 10 5% 60 60 PNP é 1A . 00199
I
2
g |
1
§_ +
|
|
i
1
|
|
1
—5 1
I
i
1
i
|
1
&1
= FAILURE RATE SOURCE (See Column 13) » *
a__ATMEO5 A c NOTE: 1t is assumed the transient and peak power does not exceed the safe limit. ToTAL FALURE RATE —a 01245 /1000 ms,
D
E )
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PARTS APPLICATION ANALYSIS

Page 72 of 100

(SEMICONDUCTORS)
PROJECT: LSG DATE: 8/20/71
ASSEMBLY: 5 7. ¢ SUB ASSEMBLY: ;.... Diode REF SCHEMATIC NO: 2t 2 186
y—
" MAX. TEMP °C AVG PWR DISSIPATION (mw) |POWER RATIO]  MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE CNLY
TYPR : 3 c RATED AT 9 & | Yero | VoB | Vero | Ve CIRCUIT | PART “,' g
o SPECIAL
CXT DESIGNATION, l; :. 3 R -",,r : 25°C 2 ala N 4] a5 'Y 2 R A R A ruusrmu!mmzl(%o' L % rom
sYM SEMICONDUCTOR, als Sia wijv s 2 c uic c| ¢ {Eg i AP S AL S AT S area | uewr T Nl FAILURE
NO. POLARITY c [ yjr ciA B} M| o |T Bit Al T |XIE|E H v M v M v | cATion ] T| RATE
T B LB T|L Bl s juilluv s v© si1<al p A S A D A (Define) L
L LS LI I s |azla &l a B T r ’ L e/ |eER | (4/100 nrg)
r IT OSPOT E g L NlL L |Amborl $ H PH
B T 1'" N T T case) v v v v v v R
f s R e 33 e Te {1 T s s TA Jn "C 1 1 1 » 2 n 1» !n » n
Voltagg H ||
VR2 2340392-2 50} 175 400 400 24 16% 40 Reg § :A . 00127
-
vrR1ll 2340338-5 N » F " \ § :ﬁ "
S
=
§ |
wl oo W ,
VR3 2340338-5 } i |‘1_ )
1
B
Q1 2346252-1 501 200 400 343 8 p% Switch g A . 0019
.S
2
g |
g |
=}
E
i
!
i
g !
P
=
2 ]
—a-
g |
E 1
E |
N
-
H
g2 |
» FAILURE RATE JOURCK {3ee Column 23) » *
A ATM 605 A c NOTE: It is assumed the trangient and peak power does not exceed the safe lmit, ToraL PR aate —— 00371 g/1000 ams.
B [
e
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PARTS APPLICATION ANALYSIS Page 73 of 100

RESISTORS
Command Decoder & Driver/
PROJECT: LSG Command Counter/DIG Line DATE: 8/20/71
- ASSEMBLY : B,o,oub #2 SUB ASSEMBLY: Buffers & Receivers SCHEMATIC NO: 2362172
;; 1 2 3 4 5 () 15 8 0 1 , i gl
= & ~ . . o/ & ;&7 » [E8 /848
AN YA B N Y Y A T I - T S Y
2| &F ) E%s & S S g/ gbsf f& % Q?? SF)oS S
- § & ~7 'y
&E ) 9 A& 4 ¢ S/ R RE
4 L
1
R1 RCRO5G331JS | MILR-39008] 330 | =5 |1/8 R.97 k. 2% 1 50 | A ;.001 . 000022
R2 RCR05G331JS MILR-39008] 330 |+5 [1/8 2.97 #.2%] 1 50 :A :.001 . 000022
R3 RCRO5H102JS MILR-39008] 1K |+5 |1/8 R.97 J4.2%] 1 50 :A !. 001 . 000022
R4 RCROSG1037S MILR-39008! 10K |+5 |1/8 .97 |4.2% 1 50 :ﬁ ; . "
\ “ - [ 1
RS ) 2 B o [ NS A A i
" p 3 I 0 . 1 o N ;! Q !
R6 i s " : } =g |/ § [ vy
1 ]
. :
i .
] '
1 E &
T = 0
] 5' ]
] ]
y 18 1
I I3 []
1 8 '
! 1 t
N
] ]
TN [
N i
_ L N :
; TN !
PN ]
] Q ]
N 1
) N )
1 i
19 20 21
FAILURE RATE SOURCES (FOR COLUMN #14)
AATM 605 A B CALCULATED MTBF _______ ___HRS TOTAL FAILURE RA'rt.‘_ooﬂ:ias/mooﬂns
[+ D

(LR
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PARTS APPLICATION ANALYSIS Page 74 of 100

RESISTORS
PROJECT: LSG Analog Output Buffer/ DATE: 8/20/71
- ASSEMBLY;: Board #3 SUB ASSEMBLY: Analog MUX SCHEMATIC NO: 2362183
bed
Com e s 0 0 s e /* g 1 !
[ & . o8 / / &S o /5
. & & & O\ & & & & & §
< & e S & é"’ & feoo &, &, NN ry S 1% 9, 'S & ST 3
Py 888 s8F £ LA N i,ﬁ"é’ SAL &8 8 $§'°,,f S8 JT/5S [0 S8
S ¥, O N v &8 & SE FO&S S /3 &8 & Lo
¥ LTS £ S&/ * x/ & nISE §FSS o8 8 1 &8 o [y ™
BV £ TR TR [ oy GGy e A B
H o"g f s 5 & g s s 8 5 § $
i L
T
?29 |RCRO7G7513S 750 x5 |1/8 {10 Q2s5%| 1 |50 § A : . 000022
! R30 {RCRO7G751J5 750 |5 {1/8 |10 f2 5% : 'L
! 33 [RCR05G512J5 5. 1K[+5 [1/4 [3.41[1.5% : ,
R39 {RCRO05G512JS . 1K |5 {1/4 [3.41]1.5% : : L
1 i
R5 [RNR55E9092DS 09K |+.5 l1/4 1 5 2% ' ' . 00018
] []
R21 |RNRS5E2262DS 226K +.5]1/4|10 | 4% , 1
R3 |RNR55E143BFR 143K =.5 : :
0
] [}
R IRNRS5E1003DS 100Ki+.511/100 5 |5% 1 E '
i ]
| R2_ ]RNR55E1003DS 100K %5 I '
1 ) 0 ]
| Ri1b [ g_ ]
RrR17 : § :
i [
RrR27 i 1 § )
i [ 1
R28 ¢ R p | v N i
; 1N i
R12 |RNR55E2002DS 20K {x.5 |1/10l 7 | 7% | ¢ Vi N 1
] ‘; ': I
R13 n ! ! ! ; : '
B i i
R14 |RNR55E4992FS 49.9K| 1 [1/10] 4.514.5%] ! ! TN H
{ R23 |RNR55E1652DS 16.5K|+.5 |1/101 1.5 [1.5%] v :;/ § : v
L N :
18 20 21
FAILURE RATE SOURCES (FOR COLUMN #14)
A_ATM605A B CALCULATED MTBF________ HRS torar FArLvre Rate = 00225 4 /1000 s
[+ D

ronu apmr

BS-321A




100

LN
e
>4
Al
0018
. 000022

e 75 of

2362183

. 0003 08%/1000 ms

Pag
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o4
Ay

8/20/71

TOTAL FAILURE RATE

3

SCHEMATIC NO:
3
4

~ &%
P /os»&wye 7731430 ALTTRYITAY 40 a8 UOd LA/ /77

DATE:

Analog Output Buffer/

50

CALCULATED MTBF.

RESISTORS

4%
y

PARTS APPLICATION ANALYSIS

B

A§§

\* 2

SUB ASSEMBLY: Analog MUX
8
77
1

1/8 '2.974.2%
v’
10

1/4
v

1/8 12. 97 |4. 2%

+5

@
10K { £5
¥

9.1K |£5

750

Board #3
TBD
N

1LSG

RCRDSG1037S

ASSEMBLY :
RN55E

PROJECT:

FAILURE RATE SOURCES (FOR COLUMN #14)

ATM 605 A

RCRO7G7513S
A

v
R34 IRCR05G912JS
]
A

R3
R22
R41
R42
R31
R32
B
R37
R38
R40
R36
R43
R44

R6

R7

R18

R19
BS-321A
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PARTS APPLICATION ANALYSIS

RESISTORS

8/20/71

DATE:

Analog Output Buffer/

LSG

PROJECT:

2362183
&
§

log MUX

A

SUB ASSEMBLY:
é;#
Y3
\Z

SCHEMATIC NO
&

)

4
&
Y
3

k/
*erongy

2,

w éﬁf@?
—

fad]

b4

&

172]

<

Yo,
TN,
2y
<,
o

o«
g 5 g
W 13 m
. . <
=
~
™~
—
o
"
[
&
»n
b I R PR G G Cal St B Dl Sl Eelid badid L R L S R £
I
&
-
:
=
/7 3430 ALITEYIT3Y 20 350 ¥Od LSS LS LSS ST
1 1
TA’Illllllll|llllllIlllll PRV FUpp (HQ NN guup
P g *
1Y
a
5
g
B
3
g
:OJ - l » nAv
4 - . -~
S s 1. o) B-] B2
Y P R R >
N . . HEG I Y ]
ol B N N
B OB B i Bl )
B VI A M BTN >
< [=)
~l=le ol =] o
=
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un wn n - ~
RN EIBE s
S ol i x z
o O/K
AR HEEL S g
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- :
nA
&3
w] »
alalal g gl s 23
Qlala] N ol O 5 s
cloajol] o of » g2
alo|o| o o] w Fi
<t} <] - o~ N o . _.71V o
Al @ oEp o
n n wn uy w n P,
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Q) i~ O wn <
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PARTS APPLICATION ANALYSIS

RESISTORS

2362174
&
§

DATE: 8/20/71
Servo/Tilt Servo SCHEMATIC NO:
3
gf’

S

&)
a$
&

SUB ASSEMBLY:
L] 7
& 4

LSG

PROJECT:

-

ASSEMBLY : Board #4
F3
&
v&
v

. 00022
. 000022

21

TOTAL FAILURE RATE _ ooot1 oylooo HRS

.K.J_ | ALFIEVIIEY 40 I6N HOJ 7. /LSS SSSS SIS,

50
50

1%

1%

HRS

CALCULATED MTBF,

6. 8K 2% |1/4 12.4

1K |+5% |1/4 |2.4

Corning

¢

RLRO7C682GR

RCRO7C102JS

R1

R2

R3

R4

19

B
D

08 A

,
Q

FAILURE RATE SOURCES (FOR COLUMN #14)

87K

(Resistors)

BS-321A



o u?
S Yy, |58 g
20 fen, 1212 :
s ol : g
0 13y, Qv?o =
w© ~ 0&@@@ a;
~ = bqa&\w\h& <
" sl T s
g ~N ~Q~NQ o
m /&v@.w#&v )
.. ~ Ty =
o6 ~ % H
MN IllJllll||I.ll|||l.||ll.ll|l|I’lll!'ll'll m
wm ey, g
< Morglany m
G =
(3] m /nﬂo‘:@ , 777777, L
< O a&é@éﬂ& 7777 180 CirTRvrTan 40 980 Bod J77 /77 7Pl P77 7
an ﬁeww?&w;llennlln..lun||||..|o|l||..||||..||||..|.. -
Jwpin
E g
2] &
73] @]
4 ~
€ $¥ o,
A m.ﬂb QO&N&GQQV
4 a8 &S.u.ukeh
< 32 h .
> ™~ H
4 nY =
O o S, =
m“ [+ 1 mo m
< o weu )
o 0 588 r e, 3
M cmv.u 00 P 209 % olo m
.o 4, wn w0 <
p @ ) o) o
n 3 \iﬂs
n K : -
7] M o#”ﬁﬁ@
o - ROONEE
< 7! e hl
Ry < P vVﬂQ&QO ~] &~
m ° >, <]«
) Pt
n s ol®
o & SIS
.uev%w» -
> 7]
o 5..&“&9 wls g
Yy, | %X :
~f~ m
ol T
¥y, =1
n Qﬁbv& W
=) ” \5"
o, u ~®
b
- ;
0] L
w) ;G# M w0
1 ) 8 3
ol B K Z 3
.e b, Q§ [XR T 208
o+ :
O
W ﬁ %.vo# 24 -1
&sﬁ”@ hc ol BiY)
g nf o0

3s-321A




100

e 79 of

Pag

PARTS APPLICATION ANALYSIS

RESISTORS

8/20/71

SCHEMATIC NO:

Screw Servo/Buffer/Digital DATE:

SUB ASSEMBLY: Line Buffer/Caging Control

LSG

PROJECT:

2362175

Board #5

ASSEMBLY:

-

&
<
0027

21

/1600 HRS

. 0459

TOTAL FAILURE RATE

A3C A1V

134 20 I8N

ALl

- LF.UH,.

Metal Film

S DRVIDN SRR SUp S Y

50

e e

1%

CALCULATED MTBF

1/4t2.5

1/4 6.5 13.8%

<&
10K %2

V4

2.4K| %5

RLRO7C242GR

! R30 [RLRO7C103GR

i
P

i
-
F

{Heatatoy a)

31

R348

Rih

240
| R44
. 249
. R50

R52

'

2l

7
RrRI12
R17

R21
R27
S R32

R37

19

FAILURE RATE SOURCES (FOR COLUMN #14)

ATM 605 A

B
D

A
C
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PARTS APPLICATION ANALYSIS

RESISTORS

Screw Servo/Buffer/

2362115

8/20/71

SCHEMATIC NO:

DATE:

Digital Time Buffer/

SUB ASSEMBLY: Caging Controls

s
)
2
4
Ola
wlo
M
-
=l
(O3]
5
w0
A, <

6

4

. 0027

A

- d- -

21

%/1000 HRS

. 0486

TOTAL FAILURE RATE

Metal Film

-t

50

3%

1%

HRS

CALCULATED MTBF.

7.5

1/4

1/4 |2.5

27

T B e

10K {+2

RCRO07C270GR

RLRO7C103GR

!

i R8

©R13

R18

R23
RZ8

R33

L R38
i R2

i RS

" R6

. R10
¢ R11

' R15

. R1e

| R20
R22

R26
19

{ R25

FAILURE RATE 90URCES (FOR COLUMN #14)

A_ATM 605A
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PROJECT: LSG

PARTS APPLICATION ANALYSIS

RESISTORS

Screw Servo/Buffer/
Digital Line Buffer/

Page 81 of 100

DATE: 8/20/71

ASSEMBLY :Board No. 5 SUB ASSEMBLY:Caging Control SCHEMATIC NO: 2362175
1 2 3 4 5 [ 75 (] 0 1 X
& - o5 / 7 & > v /&
& & & £ & & o £ [0 /&
£ P & 7 oo [ 33 [s8 PN $€ 0 of ' [5F S48 )5
YWY £ [0/ & [aploid/ eS8 L) &6 Skl s ST/ ke
58% EsX$ N S5 SeBLE/EE o LY F§ES \é’n & AN ON
°8e yAL £ &) T 58T I /8§ S§ S SN Y
4 N ' 8 i &~
& f ¥y é 4 § 7 AT
R4l |RLROTCI5OGR 15 145 |14 |5.0) 2%}1 |50 | Metal Film 1A L. 01 .0027
R43 |RLRO7C102GR 1K |+2 {174 |2.5 fo% |1 |50 ' ' \
i 0 e
R48 |RLRO7C203GR 20K |42 f1/4 l2.5 1% |1 |50 ) . ‘
] 0
R53 |RLRO7C203GR 20k | +2 l174 [2.5 1% |1 {50 : |
R42 | RLRO7C202GR 2k {+2 |1/4 h2.skn |1 [s0 X '
R51 |RLR-7C104GR roox{+2 l1/4 [<1 |<1%ft |50 ' '
] 1
R47 |RLR20C105GR M Jr2 172 <1 [<amln |50 il |
L] [}
R46 |RLRO7C392GR 3.9k +2 174 [6.5913% {1 |50 . E ' #
R4 |RLRO7C512GR 5.1 #2 |1/4 [5.1p% |1 |50 R ' :
%
3 LI, - t
R9 : t e [
: ; 1 © 1
R14 . 1 '
i T i
R19 R !
T 1
R24 R !
R29 ! i T
H 1 N ! ;
R34 NN : ; N . }
R39 j ? ‘E TR T ‘,
[ o : N ' :
* 1 T H 1
R45 Y v [V Y] elwv i g ! s
R3 | RLRO7C270GR 27 |45 {1/4 | 7.5{3% {1 50 v :\‘: N : W v
19 20 21
FAILURE RATE SOURCES (FOR COLUMN #14)
AATM 6054 B CALCULATED MTBF. TOTAL FAILURE RAT"_.O& %/1000 HRS
[+ D

renn sant
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PARTS APPLICATION ANALYSIS

Page 82 of 100
RESISTORS
PROJECT: LSG Inst Housing Temp. Control/ DATE: g;20/71
- ASSEMBLY :Board #6 SUB ASSEMBLY Mass Changing Servo SCHEMATIC NO: 2362176
o
o n 2 g 5 © Jie [ g 1 g
bae & o5 / / & & & /&
o & » o N o/ & o [&8 &F
o e & £3 ¥, £ R/ & rs S ba /5§ S
S\ S/ sfe £ se/ & s lier 89/ 58 6 58 8 el ste /35 /35 [05RE
» AL :,5-? < & A CES § ;‘. ‘?i & §. & Ay & & i & [ 55 :iq{'
L RA j.,e‘é’o £ L ALY i,yé 88 3}’ Ly S£o§ ;é,'f#, » 88 /s”f &é ¢ X
£3 f g & & 5 s ¢ 4 g § 4
{ vi
R2]1 | RCR32G470JS 47 1 50 1A N 00018
[
R22 " 47 | . ! . 00018
R28 |RNRSSE ! . ! 00018
! 0
R30 | RNR5SSE X , X
R15 | RNRS5E X X "
R32 | RLR206684GR 680K VN , 0027
R23 | RLRO7C363GR 36K : g ! )
R31 " 1 : E : "
R34 | RLRO7C272GR 2,745 |1/4 ] 7.5 3% , E ! . 0027
]
R35 | RLRO7C273GR 27K |45 |1/4 | 7.5 [3% R i .0027
: e 1
R43 " v f+5 11/4 175 |3% ; 1] |8 i . 0027
R45 | RLR7C333GR 33K ; g : n
; [
R46 It 1 ' . \\ : n
! TN T
R33 | RLRO7C392GR 3.9K+2 |1/4 | 1.0] 1% . ' ] ) .0027
R36 v " : :J \ ' . 0027
H T N
R44 | RLRO7G472GR 4. 78+2 [1/4 | 4.7[2% . N ' .0027
R25 | RLRO7C302GR 3. 0K] v ' § ' . 0027
R17 | RLRO7C470GR 47 |+2 J1/2 1.012} 1% }1 50 TR ' .0027
19 0 21
FAILURE RATE SOURCES (FOR COLUMN #14)
A_ATM 6054 B CALCULATED MTBF. RS rorar rarure rarx = 9360 41000 nrs
C. - D

renm seer
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3
oy
o
Ve
&
s
0027
. 0027
0027
b
. 0027
i
.0027

%/1000 HRS

e 83 of 100

2362176

. 0486

Pag

8/20/71

TOTAL FAILURE RATE

21

- hoeawvwhe E  ZAT1GYITaE 10 380 80X 7727777777

SCHEMATIC NO
R
g’
°F§

N

HRS

INST. Housing Temp. Control/ DATE:

A
)
&
50

CALCULATED MTBF.

RESISTORS

®

3%
3%
1%
\'4

[0 O P -

4

1

PARTS APPLICATION ANALYSIS

&)

A J

SUB ASSEMBLY:Mass Changing Servo

1/4]2.5

1/417.5
1/4 7.5
1/2 5.0
1/419.0

+5

+2

A3
+2
+2

4
&
£
S
¢
+5

10
2K
v
1K
b
10K

PROJECT: LSG
ASSEMBLY : Board #6
2

L 2)

x,
w3

CRO7CI00GR

2

RILRO7C202GR

A

RLRO7C102GR

RLRO7C103GR

W

R27

R3

R4

R6

R8

R1

R16
R48
R2

R9
R7
R5
R18
R20
R19
R26
R24

19

FAILURE RATE SOURCES (FOR COLUMN #14}
ATM 605A B

A
c

BS-321A
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(sx1o3sts2ay) _

PARTS APPLICATION ANALYSIS

RESISTORS

Page g4 of 99

PROJECT: LSG INST. Housing Temp Control/ DATE: 8/20/71
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