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The purpose of the ATM is to document the results of the Parts Ap
plication Analysis study conducted on Data Processor. 

The Data Processor is completely redundant with the redundant cir
cuits in standby unenergized except for filter capacitors and resistors 
on the data demand lines (Interface Board) and filter capacitors on the 
data lines (Demand Matrix). The failure of one of these non-redundant 
components will cause loss of processing of one experiment's data but 
the other experiments will still have ·their data processed. 

The stress levels shown were determined on the basis of elec
tronic piece parts operating at their nominal values of resistance, cap
acitance, etc. , and nominal application of voltage and current signal 
levels. The maximum circ-q,it board temperature was 65 o C and no semi
conductor junctions exceeded the 100 o C maximum temperature criterion. 

The attached summary sheet provides a list of all the parts which 
- are well within both ALSEP and Bendix established derating criteria. All 

components were derated per ATM-24IE. From the analysis, it can be 
concluded the Data Processor is designed in a manner to ensure reliable 

/ and long operational life. 

Prepared by:~~,J.~ 
J. G. Smith 
ALSEP Reliability Dept. 

llison, Manager 
ALSEP Reliability 
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TABLE I 

A. Summary of Digital Data Processor Discrete Parts Stress Levels 

Stress Quantity 

0-12o/o 108 
13-25% 0 
26-35% 0 
35-50% 0 
51-60% 0 
>60% 0 

B. Summary of Digital Data Processor Integrated Circuit Gate Fan-Out 

Gate Fan-Out Quantity 

0-44% 170 
45-54% 7 
55-64% 32 
65-75% 72 

-·- 76-80% 5 -,-
>80% 0 

>:< The design goal for integrated circuit loading, as defined in ATM 605A, 
is 75% of the maximum loading level of each device. An exception to 
this criteria allows loading to 80% only when the addition of this extra 
load precludes the addition of another gate to the circuit. Reliability 
trade-off studies have shown that this additional loading makes the 
circuit more reliable than the addition of another gate. 



BS-322 

PROJECT: ALSEP -E 
ASSEMBLY: Central 

Station 

DEVICE TYPE 

CAPACITORS 

RESISTORS 

DIODES 

TRANSISTORS 

MICROCIRCUITS 

TRANSFORMERS 

CONNECTORS 

COILS 8t CHOKES 

PARTS APPLICATION ANALYSIS 
SUMMARY 

Digital Data Processor 
SU:B ASSEMBLY: X -----

TOTAL NO, TOTAL 
USED FAILURE RATE 

42 .00210 

3I . 08I68 

I .00320 

I .00100 

89 . 14426 

. 23224 

Page _j_ of 29 

ATM-955, 

DATE: 6-I-7I 
SCHEMA TIC NO: ----

COMMENTS 

TOTAL ASSEMBLY FAILURE RATE . 23224 %/1 000 HOURS 

MEAN-TIME-TO-FAILURE HOURS -----
MISSION SUCCESS PROBABILITY------------
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PARTS APPLICATION ANALYSIS 
SUMMARY 

!-'age...!.,._ 01 £j_ 

, AT·M-955 

?ROJECT: ALSEP-E 
ASSEMBLY: Central 

Station 

Digital Data Processor DATE: 6-1-71 
SUB ASSEMBLY: Non-Redundant SCHEMATIC NO: ----

TOTAL NO, TOTAL 
DEVICE TYPE USED FAILURE RATE COMMENTS 

CAPACITORS 26 . 00130 

RESISTORS 25 . 06375 

DIODES 

TRANSISTORS 

RELAYS 

TRANSFORMERS 

CONNECTORS 

COILS k CHOKES 

. 06505 

TOTAL ASSEMBLY FAILURE RATE ~Q6505 _%/1000 HOURS 

MEAN-TIME-TO-FAILURE HOURS -----
MISSION SUCCESS PROBABILITY --------------------------
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PARTS APPLICATION ANALYSIS 

CKT 
SYM 
NO. 

Ul 

PROJECT: ALSEP !Array El 
ASSEMBLY: Data Processor 

TYPE 
DESIGNATION 

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

T 
y 
p 
E 

MAXTEMP•c 

AA RJ AJ 
CM AU CU 
TB TN TN 
Ul Ec UC 
AE Dr AT 
L N I L I 

T 0 0 
N N 

Dual JK 9, 12 

SNA54L73-17 
A TI DIG 60° C ll5CI' Cl70o C 

Dual JK 9, 12 
UZ 1sNA54L73-17 

8.1: 

Dual JK 
9

• 
1 

U3 1sNA54L73-17 
8_.1_ 

3-3 Input Nand 
U4 1sNA54Ll0-17 

us 

U6 

6-Inverters 
U7 I SNA54L04-17 

14 

3-3 Input Nand 
US I SNA54Ll0-17 

I 

U9 t 
. 
~ ' FAILURE RATE SOURCE ISH Column 19! 

ATM 605 A 

I I , II 
i 
I 
1 l 
I 

65° c 

70°C 
-

65oc 

t t 65°C 

A c-------------------
• 0 

BxA 679 

(MICROCIRCUITS) 

SUB ASSEMBLY: TTL Demand Matrix 

OM 
E A 
R X 
AI 
TM 
E U 
OM 

VOLTAGES 

A 
c 
T 
u 
A 
L 

OM 
E I 
R N 
AI 
TM 
E U 
oM 

INPUTS 

FAN 'l6 OF 
IN MAX 
% IORV 

OUTPUTS 

FAN L 
OUT 0 
'l6 A 

0% 
I 
N 
G 

5.3VI5V I4.7V 

~Oo/o 

~0% 

i 

I 
l 
; 
I 
t 

i I 

i 
i 
! 

i 

I 
I 

NOTE DERATED VOLTAGE IS DETERMINED BY 
VMAX "'V"'OM + .6\VRATED MAX.. VNQMI 

VMIN "'VNOM · .6 lVNOM · VRATED MINI 

80% 

Oo/o 

80% 

40% 

10% 

10% 

10% 

80% 

10% 

lOo/o 

SPEED I CLOCK 
---I WIDTH 
'K>OF 
MAX 

I 

MIN 
ACTUAL .. 

ATM-955 

Page 5 of _z_9_ 

DATE: 6-1-71 
SCHEMATIC NO: __;:Z:.::;3..:.49"-'4'-'1~6 ___ _ 

CIRCUIT 
FUNCTION 

OR 
APPLI

CATION 

. . FOR RELIABILITY USE ONLY 

;: RATE I s 
5 1%/ I 2 
ltoool~ 
!! HRS) I E 
: I 
: I IS. 

~ I 
.,. II· 

I 

F M I T c AU 00 
I L T U 
l.T AN 
R I l T 
A p 
T L 
E I 

E 
R 

PER 
TYPE 

Demand I 
I 

Generator • 0017 1 A II 

I 

I 

I 
I 

1 

t 

I I I • I 
i I 

I I 
=. 0016 I A 

I 

.,.0017 :A _.__ 
1: I 
: I 
: I 
I· 0016 1A 

1 
•TTl 
: ~ It 

TOTAL 
FAILURE 

RATE 

f%11000 HRS) 

• 0017 

. 0016 

• 0017 

• 0016 

TOTAL FAILURE RATE • 0148 %/10CIOHRS 
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ATM-955 

PARTS APPLICATION ANALYSIS Page 6 of 29 

CKT 
SYM 
NO. 

' 

PROJECT: ALSEP (Array E) 

ASSEMBLY: Data Processor 

M T A y 
TYPE N 

PESIGNATION u p 
F E 
A 
c 
T 
u 
R 
E 
R . 

3-3 Input Nand 

MAXTEMP"C 

AA R J A J 
CM AU cu 
T B TN TN 
Ul E C uc 
A E Dr AT 
L N I L I 

T 0 0 
N N . 

U10 
SNA54Ll 0-17 TI DIG 60'C 1so•c 65" c 

' I 6-Inverters ! ' i Ul1 
SNA54L04-17 \ 70"C i 

i 

Ul2 
Wired-or l ! 
SNA54L01-17 ' 65"C 

j ( 
I 

i i I i j ! I i ; Ul3 I : 
L i ' : ! i 

I I ! ' 
I 

l l 
I 

Ul4 I I I I \ 
I : 

I : I ! I ! UlS I I I I 

' ! 
I i : 

I I I U16 
i I I 

i \ l I 

I 
I 

Ul7 l I 
' 

I I ! 
U18 

l 

• t t 
" FAILURE RATE SOURCE (See Column 19) r ATM 605 A 

A c 
B 0 

BxA 679 

(MICROCIRCUITS) 

DATE: 6-1-71 
SUB ASSEMBLY: TTL Demand Matrix SCHEMATIC NO: 2349416 

VOLTAGES INPUTS OUTPUTS SPEED CLOCK FOR RELIABILITY USE ONLY 
WIDTH CIRCUIT 

OM A OM FAN %OF FAN ·L %OF FUNCTION RATE I s FM TC 
E A c E I IN MAX OUT 0 MAX MIN OR !%/ I ~ AU 00 
R X T R N ACTUAL APPLI-

l L Tu TOTAL % IORV % A % 1000 I A L.T AN 
AI u AI D% CATION HRSI I ~ AI LT FAILURE 
TM A TM A p 

I I T L RATE 
E U L E U N E I PER 
OM oM G 

1:!:,.. E TYPE (%.11000 HRSI 

I A . . .. " " " .. .. " " " '" ~ " " 
I I 

Demand i I 
5.3V sv 4.7V 1 Oo/o Generator •. 0016 I A 1 . 0016 

i I 

I 80% I I 
! i. 0017 I A 1 . 0017 

! Demand i I 
• I 

' 68% Decoder i.0016I A 1 • 0016 
' 
' I : I l I 

I I I 
I : ! i ! i 

j l : I I 

! 
I I i 

I i I ! i ! i 

I l I l I i 1 I 
i I I i 

I I ! 
! 

I I 
I l ! I 

! I j 
~ J 11. ~ t 

r NOTE· DERATED VOLTAGE IS DETERMINED BY. • 0145 VMAX.., VNOM .._ .6 (VRATEO MAX- VNOMI 

VMtN • VNOM · .6 (VNOM • VRATED MIN) 
TOTAL FAILURE RATE %/1000 HRS 

-- -- -- ~ --------~----- -------- ----
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PARTS APPLICATION ANALYSIS 

(MICROCIRCUITS) 

PROJECT: AI.SEP (Array E) 
ASSEMBLY: Data Processor SUBASSEMBLY: TTL Demand Matrix 

CKT 
SYM 
NO. 

TYPE 
DESIGNATION 

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

T 
y 
p 
E 

MAXTEMP•c 

A A R J 
C M AU 
T B TN 
U I E C 
A E D T 
L N I 

T 0 
N 

A J 
cu 
TN 
uc 
AT 
L I 

0 
N 

OM 
E A 
RX 
AI 
TM 
E U 
OM 

VOLTAGES 

A 
c 
T 
u 
A 
L 

OM 
E I 
R N 
AI 
TM 
E U 
oM 

INPUTS 

FAN %OF 
IN MAX 
% I OR V 

OUTPUTS 

Wired-Or 
Ul9 ISNA54L01-17 TI DIG l6o•ci1SO•d65°CI5.3VI SV 4.7V 68o/o 

U20 I J 
UZ1 J 

I 
U22 I 
U23 

U24 

UZ6 

UZ7 I 
J 
l 

UZB • ' ' 

l 
! 
I 
I 
I 

I 
... 

-r 

1 
f 
! 

i 
I 

t 

l 

I 

' t 

• ATM 605 A c--------
FAILURE RATE SOURCE ISeeColumn 181 IN 

o----------
8xA679 

r 

I 

i 

' i 
NOTE· 

i 

+ 
DERATED VOLTAGE IS DETERMINED BY 
VMAX"'VNOM+.61VRATEOMAX VNOMl 
VMIN "'VNOM .. 6(VNOM. VRATEO MINI 

I 
i 
t 

SPEED I CLOCK 
---I WIDTH 
%OF 
MAX 

r 

MIN 
AET'liAL 

" 

ATM-955 

Page 7 of 
29 

DATE: 6-l-71 
SCHEMATIC NO: _2.;..34::...:9..::4.:.16::_ __ _ 

CIRCUIT 
FUNCTION 

OR 
APPLI· 

CATION 

Matrix 

I 
i 

i 

l 
I 
I 
l 

~ 

. . FOR RELIABILITY USE ONLY 

i RATE I s q: T c 
! t%/ I ~ ~ ~ ~o 
• 1000 I R LT A~ l TOTAL 
~ HRS) I ~ ~ ~ LT FAILURE 
: I T L RATE 
: I 'Soo E I PER E I ... ,_, ~ TYPE ('1!./1000 HRSI . 
• 1• J,, 20 ~~ In 

t 
• 0016 I A I 1 

I 

i I l 
• I ! 

_j_ 
: 

I 

: 

__;_ 

~--

I 
i 
I 

! I i 

j_ 

! 

I 
I 
I 
I 

I 
i lll • I 

• 0144 

• 0016 

I 
I 

I 
I 
I 

_j_ 

TOTAl FAILURE RATE 'JD/1000 HRS 
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PROJECT: ALSEP !Arrav El 
ASSEMBLY: Data Processor 

PARTS APPLICATION ANALYSIS 

(MICROCIRCUITS) 

SUBASSEMBLY: TTL Demand Matrix 

M T MAXTEMP"C VOLTAGES INPUTS OUTPUTS SPEED 
A 

TYPE N y 
AA R J A J 0 M · A OM FAN %OF FAN %OF u p L 

DESIGNATION F E 
CM AU cu E A c E I IN MAX OUT 0 MAX CKT T B TN TN R X T R N A % IORV % A 

SYM c Ul E C u c AI u AI 0% 
NO. T A E Dr AT TM A TM I 

u L N I L I E U L E U N 
R T 0 0 OM oM G E 
R N N 

' ' . . . . .. " " " 
,. .. 

U29 
1-8 Input Nand 

4.7\1 SNA54L30-17 TI DIG 6o•c 15o•c 6s•c 5. 3V sv 20% 

! I I Duel 0-F.F. I U30 
SNA54L74-17 i 1o•c I 20% 

4-2 Input Nand 
i ! ! i V31 I I 

SNA54L20-17 I i i 6s·c I i 20% 
i 
I T 

T 6-Inverts ' ) ' 
U32 

SNA54L04-17 1 1o•c i [ 80% I 

Duel D i 
' 

U33 I I ' 
SNA54L74-17 ' I 

I 1o·c i 10% ' i i ! I 
I i I I ' i I 

U34 
Duel D 

I 
I 

\ 
I I 

SNA54L74-17 1o•c I 10% I ; I l 

' : i Duel D I U35 i 
SNA54L74-17 1o·c I 10% I i 

U36 
4-2 Input Nand 

1 

I 
j I SNA54L20-17 6s•c 1 Oo/o 

' i I i 
: I 

' I 
U37 

~ y ~ 
65•c 

t 
10% 

• ' ' " FAILURE RATE SOURCE !See Column 1el r r NOTE: DERATED VOLTAGE IS DETERMINED BY: 

' 
ATM 605 A c VMAX ecyNOM + .6 !\I RATED MAX. VNOMI 

VMIN • VNOM- .6 (VNOM. VRAT£0MINI 

• 0 
--· -- --

BxA679 

ATM-955 

Page 8 of 
29 

DATE: 6-1-71 
SCHEMATIC NO: 2349416 

CLOCK FOR RELIABILITY USE DNL Y 
WIDTH CIRCUIT 

FUNCTION RATE I s FM TC 
MIN OR 1'11\1 I S AU 00 
~ APPLI-

I l TU TOTAL 1000 I ~ l.T AN 

" CATION R I LT FAILURE HRSI I E A P RATE I T l 
E I PER I·~ E TYPE I%/1000HRSJ ,-· R .. " .. ,,. 
~ " n . 

! I 
Matrix 5. 0016 I A 

; I 
1 • 0016 

Demand I : 
Buffer S.0017 I A 1 • OOli 

a 
5. 0016 A 1 • 0016 

I 5 

i ! I 
1.0017 i A 1 • 0017 I 
: l 5. 0017 A 1 • 0017 
; 

I 

I • 0017 A 1 • 0017 
I 

I 
i • 0017 A 1 • 0017 = 
I .00161A 1 • 0016 
I I 

! I 
• 0016 I A 1 . 0016 

' 
I 

• 0149 
TOTAL FAILURE RATE %/1000HRS 
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PARTS APPLICATION ANALYSIS Page 9 of 29 

(MICROCIRCUITS) 

PROJECT: ALSEP (Array .E) DATE: 6-1-71 

ASSEMBLY: I>ata Processor SUBASSEMBLY: TTL Demand Matrix SCHEMATIC NO: __;2::.:3:..:4:..::9.,:.4.!:16:::,_ __ _ 

~ 
r;· 

8. 
;; 

~ 

M T MAX TEMP'C VOLTAGES INPUTS OUTPUTS SPEED CLOCK FOR RELIABILITY USE ONLY 
A y WIDTH CIRCUIT 

TYPE N AA R J A J OM A OM FAN %OF FAN L %OF FUNCTION RATE I s FM TC 
DESIGNATION 

u p CM AU c u E A c E I IN MAX OUT 0 MAX MIN OR 1%/ I ~ AU 00 
CKT F E T B TN TN R X T R N ACTUAL ' L Tu TOTAL A % I ORV % A APPLI· 1000 I R L T AN 
SYM Ul E C u c AI u AI % 

I ~ LT FAILURE c 0% CATION R I 
NO. T A E Dr AT TM A TM I 

HRS) 
I 

A P RATE I 

L N E U E U T L 

'"'"'00 HAS) I 
u I l I L N E I PER 
R T 0 0 OM oM G 

1.:!:., E TYPE 
E I R 
R N N 

' ' . " " " " 
,. 

" .. " .. 1 .. ~ " " 
Demand 

S. OOI6 :A 
i 

l"38 S:-JA54L30-I7 TI DIG 60'C ISO'( 65'C 5.3v 5V 4. 7V 10% Buffer I • OOI6 

_j ' ; 

... ,a I"'\'A"4' 04-l7 
! ' I I ' I ; : i I I 

i i I os· c i 
80% 

Demand 
"--' .. __ , ...... . I I P,enerator I I i 

A I i 
' ' ,, I I 

'· 
\' 

! 
i 

! 
I I I i 

I : 

::.:39 
I i 80% i ! i 

P. i \ ' i J I 

: I I 
i = ! I 

' i 
i i I i i i ::3S< . i 

80% 
I I 

r: ' I i ! 
' 

! ! 
I I I I 

C:39 i ! l ! \ 
~ i 

D i I 80% ' I I 

i 
i 

I i 

i I l'3q I I I i I ! 80% ~ 
! 

E i 

' t ~ 
c_:39 I I ' \ ! 

I 

i 
' 

l I ! I 80% • 0016 A 1 . 0016 F I I t ' : i I 

4-2 Input Gate ' I 
i i I Demand 

C40 i ' i I 
SNA54L20-I7 

... ~ ., t ~ 6s•c t • t 20% Buffer • 0016 A I . OOI6 

" FAilURE RATE SOURCE tSee Column t9 l r NOTE· DERATED VOLTAGE IS DETERMINED BY r ATM 605 A VMAX o: VNOM t ,6 tV RATED MAX VNOMl • 0048 
A c 

VMIN "'VNOM .. 6 tV NOM VRATED MIN) 
TOTAL FAilURE RATE "k-11000 HRS 

' D 

BxA 679 
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ATM-955 
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PROJECT: ALSEP (Array El 
ASSEMBLY: Data Processor 

RESISTORS 

SUB ASSEMBLY: TTL Demand Matrix 

1 (2 /' ~ .t--~ ~k- ~ # 
" ~· If'~~ ~ " 

IQ 11'/ I 
§!! 
{f~ 

~ 

LR.l 

R2 

R3 

R4 

RS 

IRLR05ClO~G~ 
RLR05C432GR 

MIL-R-
~~ 2% Bias Resistor 

l 14. 7Kl 2% Wired Or-Resistor 

-r I I I I i I I I I I I I ! I 1 

I 

DATE: 6-1-71 

SCHEMATIC NO: 2349416 11 

I 
• 340 lA 

Til 
: I I 

I I I 
I t 

J 

01 
I 

i 

003 

I 
I 

R6 _L ___ _l_l_Ll_lllLLLUJ__ii ___ l_ --~-L_LiJJl_ _ __ i J J l 

• 0034 

l 
! 

R7 I I i I I I 1 1 1 l : l ~ - - :- ;·· ~~ 
1 R8 l ~ ~ + ~ r : 1 Q : 1 \ , 

R9 RLR05Cl02GR IK • 02 < 1~ Bias Resistor : \ : 1 ' I .., 
RIO RLR05C432GR I 4.3K j 1.25 1% 1/5 ! Wired Or-Resistor 1 ) a= : i ; 

. ...._ __ _ ... I I , ... 1 

Rll I i I I I i I I I : I I I i II ~ 1 I l I ; i ~~ i I I ! I I I I 
Rl2 

Rl3 

Rl4 .. 
Rl5 4.3K i 
Rl6 4.3K 

Rl7 4. 3K J 
Rl8 I RLROSCl 02GR lK • 005 I< I o/o ,. 20 

FAILURE RATIIIIOIUIICIIS (lOR COLU- t1f) 

A ATM 605 A B-------c ______________ _ 
D-------

BS-3ZlA 

i 

i 
j 

f I Bias Resistor 

CALCVLA TID IITBF HRS 

I 
I 

I 
! I 

j I 

i I 
21 

I I 
I I 

I 
1 I 
I I 
I 

I 

I l 

I 
I 

TOTAL FAILVR& RATE.· 0 61 2 1/1000 !IRS 
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PARTS APPLICATION ANALYSIS 
ATM-955 
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CAPACITORS 

DATE: 6-1-71 PROJECT: ALSEP (Array E) 

ASSEMBLY: Data Processor SUBASSEMBLY: TTL Demand Matrix SCHEMA T=..IC~N~O-=--: -2 3-4-9416 

1 ~2 ~~ §'.- ~1-1" ,. ~ 
tfli/" ~~~ R f 
ell~_. ·-J ~.f~ ~~ 

~ .YJ'l l 
Cl 

C2 

lc3 

C4 

cs 
C6 

C7 

cs 

CKR12BX103KR IC-39014 

l l ! 

-, 
' 
I 

' 

I 
t l 

• Olnf 1o% noov 1 s 
\ I 

I 
I 
l 

5% 

T 

,l{l #!;; 
~ 

"'-5 • C I Power. Supply Filter 
f' l.::tnar1tnl"' 

j 

I 

• 

~ 

005 :A 

: l 
I I 
I. 

I 
I 
I 

I 
I. 01 

I 
I I 

:J 
I 

! 

i I ~ lj: I El : l 

• 00005 

I 

I C9 I CKR11BX561KR I i _js6t I 11111 Ill I ! I Signal FTer I \ ; Ill ; I I l I I 
Cl 0 

Cll 
! I I I I I I ! I 1 ' , .. 

I I: .. 

Cl3 

I 
I _L Cl4 

Cl5 

Cl6 CKR12BXl03KR • Olnf I i l 1 

Lc.u 
Cl8 

Cl9 

czo ? 
20 

BS-3Z1A 

I 
j_ 

i I i 

t t I ~ 

FAiLUltB RATB SOURCBSlFOR COLUJQt f14) 

' t 

I 
I 

I I 

f I 

I I 
I I 

+ I 

A ATM 605 A •--------

c J) ---------

i 

t 
21 

t 

Power Supply Filter 
.-Ca.oacitor 

CALCIILATBD IITBF RR8 

I i lo 
I! Ill 

::> 
• I I 
i I i 

I 
I; ,, 
I 

I 
_j_!L 
I 'I ! II 
I I' 
I I. 

j_Jj_ 
Z2 

' i 
! 
I 

i 

_1 

i 

'I'Ol'AL FAILURB RA TB • 0 OQ 9 5 ~ '1000 HRS 
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PROJECT: ALSEP (Array El 

ASSEMBLY: Data Proceuor 

PARTS APPLICATION ANALYSIS 

CAPACITORS 

SUBASSEMBLY: TTL Demand Matrix 

~/ ~ lit' ~ ·e ~~-t:., ,A=- I" 'I I r~ ~ '# &- ~~ ~ •I ~ 
~ Z.~l / /l 1·/1/ I (17/? i)p #f 

~1 ~ j-i ~~ /..~/Ro ,. ~ 
lcz1 CKR 1 ZBX1 03KR C-39014 • Olnf 10% lOOV sv 5% 

Power Supply F:fifer 
65'C r~n~ Hnr 

I 
I 
I 

20 21 

FAILURIIIIA 1'£ SOUIICIIS (fOR COLIJIIN 114) 
CAL£ULA.TIID liT8F 

L ___ - A AT~1 ~QS A B 

c D 

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

BS-3ZlA 

ATM-955 
Page-l.L_o£_2.2 

DATE: 6-1-71 

SCHEMATIC NO: lli2il2. 

£~ ~ ~ .. iJ" L" 'L_ I I ,et /! I" 

;./ill> '#,~1 1/ ttf;.!i7 ,,., ..... , 1 .. ~ iii .. ~ iii~ 
~I I 4. iJ .. ~ 

I 
I I 

• OOS1A •• 01 • 00005 
I I 
I I 

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

I I 
I I 

I I 
I t:: I 

I I 
I I 
I I 
I I 

I .. I 
I .. I 

I .. I 
I .. I 

"' I 

~ 
I 

I I 

I I 
I I 
I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 
I I 

D 

8118 TOTAL PAILUU RATII • 00005 J 1000 HRS 

~-- L__ ____ -- - -· ----

! 

I 
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PARTS APPLICATION ANALYSIS Page 13 of _2_9_ 

CKT 
SYM 
NO. 

PROJECT: ALSEP lMRAY El 
ASSEMBLY: DATA PROCESSOR 

TYPE 
DESIGNATION 

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

T 
y 
p 
E 

MAXTEMP•c 

AA R J AJ 
CM AU CU 
TB TN TN 
Ul Ec UC 
AE Dr AT 
L N I L I 

T 0 0 
N N 

Aj 6-Invert 

(MICROCIRCUITS} 

SUB ASSEMBLY: TIMING AND CONTROL WORD 
GEN. X-SIDE 

VOLTAGES INPUTS 

OM A OM 
E A C E I 
R X T R N 
A I U A I ~

OF 
AX 

% ORV 

TM A TM 
E U L E U 
OM OM 

OUTPUTS 

FAN L 
OUT 0 
% A 

IA~Wo 

0% 
I 
N 
G 

SPEED I CLOCK 
--I WIDTH 
%OF 
MAX .... 

ACTUAL 
% 

DATE: 6-1-71 

SCHEMATIC NO: 2349426 

CIRCUIT 
FUNCTION 

OR 
APPLI· 

CATION 

Bit 

FOR RELIABILITY USE ONLY 

RATE 
(%/ 
1000 
HAS) 

Is FMITC I 0 AU 00 
U I l TU 

1 R L.r AN 

I C R I l T 
E A p 

I T L 
I·~ E ~ 
~-· R 

PER 
TYPE 

.. 1 .. 

TOTAL 
FAILURE 

RATE 

1"11000 HRSI 

U
45d SNA54L04T-17 TI DIG l6o•ci150'CI69•cl5.3vl5v l4.7v Timer 

-T 
I 
I • 0006 I AI 1 • 00060 

r: 
U45E 

E 
A 

IU46E 
I 
I 

.A 

U47 E 

A 

U48B 

A 

U49 
E 

CI 
uso 

EE 

t 
SNA54LOOT -17 

SNA54L73T-17 

SNA54L04T-17 

U50AI SNA54L04T-17 

A 
U51 I SNA54LOOT -17 

:c 

l 
I 
I 

I 
I 

I 

t 

I 
I 

I 
l 
... 

., 
ss· c 

I 
I 

I 
i 

l 

' 

I 
I 
i 
i 

i 
_l 

J 
I 
t 

6s•c 

69•c 

69•c 

69•c 

69° c 

69•c 

6soc 

FAilURE RATE SOURCE {See Column 191 lu 
A ATM 605 A c--------

o--------
B.:A 679 

+ 

-T 
' ' 

I 

r 
i 

i 

: 

~ 

IE!O'l. 
B40% 

jA7o"lo 
BCD 

10% 

50% 

40% 

SO% 

= 
JAzo% 

A-D 

10% 

NOTE: DERATED VOlTAGE IS DETERMINED BY: 
VMAX "'VNOM • .61\fAATEO MAX- VNoMI 

VMIN "'VNOM .61VNOM- VRATEO MINI r 

Bit 

Timer 

Bit 
Timer 

Bit 

Timer 

I 
I 
I 
t 

Frame 

Counter 

Frame 

Counter 

..... T 
I I : •. 0009 I 

1

. 

I . 
I i ! I I 
;.oo165 I ' J. 

• I . 
I I i 

.- i I • I 
!.00168! 

I 
I 
I 
I 

I ' I , 
I 
I 
I 
I 
I 

:·0012 1 
I 

I 
• 0004 I ' 

I ' i 
Control § ; i I ! 

Word I 
00165 

I 1 ' 

penerator E · : t r 

• 0009 

• 00165 

• 00168 

r 
• 00120 

.00040 

. 00165 

TOTAl FAILURE RATE • 01 144 %/1000 HRS 
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ATM955 
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(MICROCIRCUITS) 

DATE: 6-1-71 PROJECT: ALSEP (ARRAy E) 

ASSEMBLY: DATA PROCESSOR SUB ASSEMBLY: TIMING AND CONTROL WORD 
GEN X-SIDE 

SCHEMATIC NO: 2349426 __ _ 

CKT 
SYM 
NO. 

TYPE 
DESIGNATION 

A 
Ui2~1SNA54LOOT-17 

A 
tus 3BISNA54L04T -17 

c 
e( A 

U5411SNA54LOOT -17 

.A 

USSCiSNA54LlOT-17 
E 

.A 
•TJ56E(SNA54L73T -17 

} 

U57 JSNA54L73T-17 

u5s~ 
"! 2-4 input nand 

TJ59~SNA54L20T-17 

} 

U60:$ SNA54L10T-17 

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

TI 

T 
y 
p 
E 

DIG 

~ 
FAILURE RATE SOURCE (Slo& Column 1sl 

MAXTEMP'C VOLTAGES INPUTS OUTPUTS I SPEED !CLOCK 

A A R J A J 0 M A D M FAN %OF FAN L 
C M A U C U E A C E I IN MAX OUT 0 
T B TN TN R X T R N % IORV % A 
Ul Ec UC AI U AI 0% 
AE DT AT TM A TM 1 
LN 1 Ll EU L EU N 

T O O DM OM G 
N N 

60" Cll.SCI' C 168" Cl5.3v 

I 

! 

I 

i 
I 
i 

I 

J 

l 
l 
I 
I 

J 
1 

~ 

I 
I 

I 
_f_ 

69•c 

66·c 

67"C 
1 

5v 

~ 

I 

i 
I 

l 
I 
I 

I 
l 

I 

I 
I 

l 
! 
l 
t 

4. 7v 

1 

I 

A 
I 10"/o 
D 

~10% 
c 

~10% 
D 

A'2!1'/o 

ClO% 

60% 

50% 

10% 

A10o/o 
B 

lA 
B IO'l'o 
c 

%OF 
MAX 

WIDTH 

MIN 
ACTUAL 

" 

A ATM 605 A c----------------
NOTE: DERATED VOLTAGE IS DETERMINED BY 

VMAX • VNOM + .6 (VRATEO MAX· VNOMl 

VMIN "'VNOM • .6 (VNOM · VRATED MIN) 
8 

BxA 679 

CIRCUIT 
FUNCTION 

OR 
APPLI

CATION 

FOR RELIABILITY USE ONLY 

Control 

RATE I s 
1%/ I B 
1000 I R 

HRSI I ~ 
I 
I·~ 

~-· 
1 .. 

. Word i : 
Generator i 001651 A 

I -~ I . I 
· 0009 I 

I 
I r 00165 1 1 

~ 
I i I 

Frame 

Counter 

I 
i. 

I· 00165 

: I 
! I 
: I 
~.00168, 

r 
__;_ ' Control : r 

Word 
Generatod. 0016 

i .00163 

T 
I 

I I 
f I 1 

FM TC 
AU 00 
I l Tu 
L.T AN 
R I l T 
A P 
T L 
E I PER 
~ TY~ 

.01412 

TOTAL 
FAILURE 

RATE 

(""1000 HRSJ 

• 00165 

• 00090 

• 00165 

. 00165 

• 00168 

r 
' 

• 00160 

• 00163 

TOTAL FAILURE RATE --- -------%/1000 HRS 
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ATM 955 

PARTS APPLICATION ANALYSIS Page~ of 29 

PROJECT: ALSEP (ARRAY E) 
ASSEMBLY: DATA PROCESSOR 

M T MAX TEMP"C 
A y 

TYPE N AA R J A J 
DESIGNATION u p 

CM AU cu 
CKT F E T B TN TN A SYM c Ul E C uc 
NO. T A E 0 T AT 

L N u I L I 
R T 0 0 
E N N 

' ' 
R . ' 

A 
U61I SNA54Ll OT -17 TI DIG 60'C 15<1'C 67" c 

c 
J\ 

J 
I ' : I U62E 67"C 

(' I I 
J\ I 

U63E SNA54L20T -17 
i I 

66•c 

). 3- 3 input nand : : I U64E j I 

SNA54Ll OT -17 ! 
i 61•c c 

; I I I ' I 
U65:E I 

I I i I 
I 

J\ : 

l i 
iu66B ! 

i 

B 
I 
I 

! I 

U67F SNA54L04T-17 I ! 69° c I I I 

A I i 

! 
I 

U67C i ! 
R t : i 
A Duel J K : 

t 
I 

U68E SNA54L73 I 
f t ( 

n 
ATMA6l~5E lTESOURCE (See Column 18) r A c 

8 0 

BxA679 

(MICROCIRCUITS) 

SUB ASSEMBLY: TIMING AND CONTROL WORD 
GEN X-SIDE 

DATE: 6-1-71 
SCHEMATIC NO: 20349426 

VOLTAGES INPUTS OUTPUTS SPEED CLOCK 
CIRCUIT 

FOR RELIABILITY USE ONLY 
WIDTH 

OM A OM FAN %OF FAN L %OF FUNCTION RATE I s FM TC 
E A c E I IN MAX OUT 0 MAX MIN OR 1%/ I 2 AU 00 
R X T R N ~ I L ru TOTAL % IORV % A APPLI- 1000 I R L.r AN 
AI u AI 0% 

% 
CATION I ~ Rl LT FAILURE 

TM A TM I 
HRS} 

I 
Ap 

RATE 
E U E U T L L N E I PER 
OM oM G 1.!:., E TYPE l%/1000 HRSJ 

I R . . " " " " M " .. " " I•• ~ " n 

A Control 5 I A 
i 5.3v ·sv 4.7v Bl0'7o Word i I 

• ool63 1 c Generator_i. 001631 
A i ! 
BlOo/., 1·001631 • 00163 
c = 
A . 

: I 
i 10% !. oo16 I . 00!60 

I I B I I 

! l 
A I I 

E. ool631 BlOo/. • 0016 3 
lr I 

I 

! I i i ' 

i i I t ' I B70o/o Sub Bit 

I l 
i 

FSO% Timer :·0006 • 00060 

A . 
j 

. 
i C 10o/. 1. 0009 • 00090 

E 

I ASOo/c . 
i.oo16s • 00168 

B20",1 I I 

NOTE; DERATED VOL TAG£ IS DETERMINED BY r VMAX • VNOM + .6 IV RATED MAX. VNOMI • 01293 
VMIN • VNOM- .6 IV NOM- VA A TEO MINI 

TOTAL fAILURE RATE \,/1000 HRS 



~ ;:;-
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PARTS APPLICATION ANALYSIS 

CKT 
SYM 
NO. 

A 

PROJECT: ALSEP {ARRAY E) 
ASSEMBLY: DATA PROCESSOR 

TYPE 
DESIGNATION 

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

T 
y 
p 
E 

MAXTEMP'C 

AA RJ AJ 
CM AU CU 
TB TN TN 
Ul Ec uc 
AE 0 T AT 
L N I L I 

T 0 0 
N N 

OM 
E A 
R X 
AI 
TM 
E U 
OM 

(MICROCIRCUITS) 

SUBASSEMBLY: TIMING AND CONTROL WORD 

GEN X-SIDE 

VOLTAGES 

A 
c 
T 
u 
A 
L 

OM 
E I 
R N 
AI 
TM 
E U 
OM 

INPUTS 

F~N %OF 
IN MAX 
% IORV 

OUTPUTS 

FAN L 
OUT 0 
% A 

0')(, 
I 
N 
G 

SPEED I CLOCK 
---tWIOTH 
%OF 
MAX MIN 

AffiiAi: 

" 

p69 ISNA54L78T-17 
B 

TI DIG 60" d 150" C 169• CIS. 3v I Sv 4.7v 20o/o 

A"C 
l,no 

DISNA54LOOT -17 

Counter 
P71 lsNA54L93T-17 

At 

pn ISNA54LOOT -17 
c.B 

V7ZD 

A 

p73B 

c 

b73D 

A 

' I 

... 

p74 ISNA54L73T-17 
B 

A 

p75B 1 

I 
I 

I 
! 

I 

I 
I 

l 
l 
I 

f 

i 

' _j 

t 

i 
i 
I 

68" c 

t 
69•c 

I 
t 

I 
l 

I 

I 
_l 

t 

.ACIO 

D60o/o 

20% 

A10%: 
B 
C70% 

D40% 

A20% 

B60%: 
C20% 

D 40) 

1 O'fo 

10% 

NOTE· DERATED VOLTAGE IS DETERMINED BY: 

ATM 955 

Page_!&. of 
29 

DATE:~! 
SCHEMATIC NO: 2349426 

CIRCUIT 
FUNCTION 

OR 
APPLI· 

CATION 

Sub Bit 

Timer 

1 
I 
I 

t 

FOR RELIABILITY USE ONLY 

RATE 
(%/ 
1000 
HRSJ 

I s F M l TC I 0 AU 00 
U I l T U 

I R l.T AN 

I C R I l T 
E A p 

. 
I T L 

E I 
E 
R 

~~~ 
I 
I·· 

5 I 
i I 
:. 001681 A 
~ I 
! I 
i.0016S! .. 
5 I i 
: I I 
:·001681 ! 
a I j 

I I 
: I . 
I I ! 
•. 0012 I i 
• : I 
: I 

i. 0004 I 
• I 
! I 
: I 
!.<m80 I 
: I 
: I 
i I 
:.<roB I . 
: I ~ 
:. 001681 
5 I 

I 
t 

I 
I ,., 

PER 
TYPE 

TOTAL 
FAILURE 

RATE 

i%/1000HRS) 

• 00168 

. 00165 

. 00168 

.00120 

00040 

• 00080 

• 00080 

• 00168 

l 
A ATM 60S A c --------

FAILUR£ RAT£ SOURCE (See Column tel r~ 
VMAX" VNOM + .6 IV RATED MAX· VNOMI 
VMIN * VNOM • .6lVNOM · VRATEO MIN) T . 01157 

TOTAL FAILURE RATE "-11000 HP.S 

• 0-------------------
BICA 679 



~ 
1'i" 
g 
;;-
c 
~ 

A'J'?,l n··-
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(MICROCIRCUITS) 

PROJECT: ALSEP ARRAY E DATE: 6-1-71 

ASSEMBLY: DATA PROCESSOR SUB ASSEMBLY: TIMING AND CONTROL WORD 
_GEN_ ¥ __ c::rnF. 

SCHEMATIC NO: Z3494Z6 

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

T 
y 
p 
E 

MAXTEMP"C VOLTAGES INPUTS OUTPUTS SPEED i CLOCK 
---I WIDTH CIRCUIT 

FOR RELIABILITY USE ONLY 

CKT 
SYM 
NO. 

TYPE 
DESIGNATION 

A A R J 
C M AU 
T B TN 
U I E C 
A E D T 
L N I 

T 0 
N 

A J 
cu 
TN 
u c 
AT 
L I 

0 
N 

OM 
E A 
R X 
AI 
TM 
E U 
OM 

A 
c 
T 
u 
A 
L 

OM 
E I 
R N 
AI 
TM 
E U 
oM 

FAN %OF 
IN MAX 
% I OR V 

FAN l 
OUT 0 
% A 

D% 
I 
N 
G 

%OF 
MAX MIN 

ACTUAL 

" 

FUNCTION RATE 
OR (%/ 

APPLI- !OOO 
CATION HAS) 

H ,, 

Bit 

Is FM,rc 
I 0 AU DO 

U I L T U 
I A L.T AN 

I C R I l T 
E A p 

I T L 
E I 

1~, E 

I " 
1 .. 

PER 
TYPE 

pn:l _ J _ __ J : I I l I I t I i I . I I I I I I I I t _ll ! l 
AI I I J 1 I I 1 l l 1 l b20

%J 1 J j Timing ! - - If p78 SNA54L10T-l7 · :, Jl 67"C !! 

1 
. ... . . •.. Pulse ~ I i 

B , _ _ _ BlOJo _ _j _ _ __ _ _ Gen :• 00163! 1 

~79jsN~~o~~- 17 1 I Ill 169,cl I ll I I 1:~::1 I I I J~oo]68Jl 

TOTAL 
FAILURE 

RATE 

(%/1000 HRSI 

• 00168 

! 
. 00163 

• 00168 

I I A30% i I 
I • 
' • I 
I 5.00165 .00165 

: I 
: I 
: I SNA54L04T-17 I -~ ' :. 001681 

p82~SNA54LOOT-171 11 lllll 68~clll LL_Ll ~~~.I I I ~~:!u~j.ooi65~/ 
~ [ I I I I I I I I ' I I -~ -~ I I IA

3
0%1 I I I Control £ -: ; 

lu83d j ! I j : ~10% Logic [ 0012 I [ 

ju83 r: 
I 
I ., 

I 

t • ~ ' NOTE 

I I 
: I 
: I . =. 0004 1 " 

D10% 
t ' DERATED VOLTAGE IS DETERMINED BY: 

. 01325 

• 00168 

. 00165 

.00120 

• 00040 

• ATM 605 A c---------
FAILURE RATE SOURCE {Set Column tSI} ~~ 

VMAX .. VNOM + .61VRATED MAX· VNOM) 

VMIN '"'VNOM .. 6 jVNOM. VRATEO MINI J TOTAL FAILURE RATE %/1(0) HRS 

o-------------
BxA 679 
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PARTS APPLICATION ANALYSIS Page 18 of 29 

(MICROCIRCUITS) 

PROJECT: ALSEP (ARRAY E) 

DATA PROCESSOR 

6-1-71 
DATE: 2349426 

SUB ASSEMBLY· TIMING AND CONTROL WORD SCHEMATIC NO 
r.F.N x_srnF. 

~ T MAXTEMP"C VOLTAGES INPUTS OUTPUTS SPEED ~7~~ CIRCUIT FORRELIABILITYUSEONLY 

TYPE N y A A R J A J D M A 0 M FAN %OF FAN L %Of FUNCTION RATE I s F M r c 
DESIGNATION ~ ~ C M A U C U E A C E I IN MAX OUT 0 MAX MIN OR ( !W I 8 ~ ~ ~ o 

CKT A T B T N T N R X T R N % 1 OR V % A ACi'iJAL APPLI· lOOO I A L.r • ~ TOTAL 
SYM C U I E C U C A I U A I D % % CATION HRS) 1 ~ A I L T FAILURE 

, NO. T A E D T A T T M A T M 1 I ~ r RATE 
, U l N I L 1 E U L E U N E 1 PEA 

R T 0 0 D M 0 M G 1,::..1 E TYPE I'.VlOODHRSJ 

I 
E I R 

I l R , • N N • • 10 , 12 u •• ,. .. 11 ,. I·· w ~· :n I 

! A A10o/< Control 5 l 
p84 SNA54L20T-17 TI DIG 60°C lS(J'C 66'C 5. 3v Sv 4. 7v Word i I 
! B B Generatoz1. 0016 1 A . 00160 

I ' o I 01 Control 1 A ., ' ' I ' I I ! 
U85 SNA54L74T-17 ' ! il. 69 C , 10/o Logic :i!.001681 .00168 

B l , 

AC i i 1 ! ACF Modul- I I • 
p86JSNA54L04T-17 : : 1 

1 
lOo/o ator 1.00141 .00140 

F l i ; i ' i I I 

! I I i ; I ! I I 
U86B ! ! ' ! ! , l i B30o/< i·00031 .00030 

t ' ; I i ! · i : 
AC : ! I ! AC E I 

TS7 ! I I i i j 10% 5 : 
D>NA54LOOT-17 ! ' !68°C 1 ! · nzoo/n E.oolf.S 00165 
A ! I i ! E I 

p88 SNAS4L74T-17 1 i I 69"C 1 ! I 1o% E. ool681 • oo168 
B f t t t Y ._ 1- 5 I 
A : I 

SNA54L74T-17 o 10., I. 000841 . 00084 
U90 69 C 10 1 

;; I 

= 

I 
I 
I 

I 
I 
I 

» FAij.URERATESOUACEISteColul'l; 19} I,. NOTE: OERATEDVOlTAGEISDETERMINEDBY: ra 
A ATM b05 A c vMAX.vNOM+.61VRATEOMAX VNoMl TOTAL FAILURE RATE • 00915 %/lOOOHRS 

\i'MIN •VNOM··6(VNOM'VRATEOMINl 8 0-----------------
BxA679 
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CAPACITORS 

PROJECT: ALSEP (ARRAY E) DATE: 6-1-71 
ASSEMBLY: DATA FROCESSOR SUBASSEMBLY: TIMING AND CONTROL WORD 

GEN X-SIDE 
SCHEMATIC NO: 2349426 

I . ~~0· ~ ·~rJY .. li~ ,. "1: 1/ .. "' "' ~ . "' 'L I 1:. Itt' ,e> ~ .. ,.j." l I R ~Q"' '#, l' ~.,. ~# J'/1 $"'_4" (, ... " 1~4" ... #. /:' 
#/~~> z~~.§'' ~ !.s>j ~... r.~~~ !4~ J-~ .z~ 1! ~i-c. ~~~~ l~ f!'!l lfj.l)'l '.[.:'1 (j .. l ,.o~ ,l ,l ... ~ /:?,.. ~ 'R,.. 0 R .. ~ J 't' ~ • A.-.~.. Oj "~'.. .. ~ :!..' 

~7 ~ CJ ~ /4'/~J$-JR"'o~ ~ :f ! ./:' ... , , .. ~'¥ ~ ~ ~~ 
~I I 4. C.~ .. ~ 

Cl CKR12BX1 03KR C-39014 • 01 10% 100v 5 5% 65•c . oo5:A : • 01 .00005 • 00005 
., 

! 
•. ' : ' '. ' 1 ' C2 i I I ' 

C3 i i ' ' ' I I ' I 
C4 I i I I i ' i ' j 

C5 I ! I 
' 

! 

C6 ; l I 
' 

C7 I : ' I 
cs : 
C9 : i 

C10 
' ! ! I i I 

i i : ; 
0: l Cll ' ' ' ' 

I ' I i I Cl2 I ' = I 
Cl3 i ! ; ' I . 
Cl4 \ I I I 

C15 ! I I i ' ' I 

C16 : ' I 

' I 

Cl7 
I I 

' 
C18 I 

I I 

C19 
I 

I 

20 Zl u 

FAILlltllll JIATIIIIIOURCD (lOR COWIIN fl4) CAU:ULATBD IITIIF 11111 TOTAL PAIWU UTili • 00095 J 'JOOO HRS 

I A AIM 602 A B 

c D 

BS-3ZlA 
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PARTS APPLICATION ANALYSIS Page~of~ 

CAPACITORS 

PROJECT: ALSEP (ARRAY E) 
ASSEMBLY: DATA PROCESSOR SUBASSEMBLY: TIMING AND CONTROL WORD 

DATE: 6-1-71 

SCHEMATIC NO: 234942_6 
r.EN X-S'lDE 

'1 

~/ i ~· i ~ ·e ~~· ~ .. ~ ~"!;'~" ~:,. ~1... 4' 'I I ~£'~, 'I~ ~~ ,..,. ~1 ftl I 
'l. I I~ t> ~ 

4 z.$l / ty·l~''~"'if~tl . .,~ ~~~~ .?~ ~ :111/ ~~-#} !§'~.. .. ,..,~.. ~ (,., ',!..# 
~1 ~ Cl ;~ '.£'"~ ~ 1 ... ·~~, , .. ""' ,.. 4' ""'>:' 

;.s-;...~l 
~ ~ I I .. J .. ~~ 

J 

j C20 
I I I 

CKR12BX103KR C- 39014 . 01 10% 100v 5 I 5% 65°C • OOS1A I• 01 .a:ro5 • 00005 
I I I 
I I I 

I I I 
I I 

I I 
I I 

I I 
I I 

I 
I 

I 

.. c 

.. 
:::> 

I 

I 

I 
I 

I 
I 

I 
I 
I 
I 

20 21 22 

FAILURB RA TB I!IDUilCBS (FOil COIAJIIM Ul) CAU:OIATBD MTBF Rill TOTAL FAIWRE RATI: • 00005 ].'1000 HRS 

l 
A ATM 605 A B 

c D 

- ---- ----------- -----·---

BS-3ZlA 

I 
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PARTS APPLICATION ANALYSIS Page~ of_22_ 

RESISTORS 

PROJECT: ALSEP (ARRAY E) DATE: p-l-71 
ASSEMBLY. 

11:g 1 g ~;uan•iliGiii•iiiW~ 
SUB ASSEMBLY -- .&..&..1-Y ., 

..~~~ ,.., __ ... , ......... _...., .. _ ...... ...., SCHEMATIC NO~ 2349426 

. (' ;· l/i'L'~W! li(~ ~- r.· 7." ~ ~ I 11: ..-.l/t ..-.; ~l t.~ ~ #fl Iff #f ~ '#f 
l'"'~ foR.~! ! 1;11: J ~ ,., ... 

,.,, .. ~l ~~~ 
I Ill Z.Y l !Jll /"!fl.!ljt~lfo ~~ll 1/f ,lfl} ; ,,§'~: ... ~ ... --~ lb~~ I ~'I tfl ~~ ~"t ~ 

f7 I ,.. o7f'# -7 
I 

I 

MIL-R-3901' ~Kn So/. 1<1% 65° c 5v power supply . 345 1 A R1 RLROSCl OLJS 125 • Ol •. 001 1 00345 
test point 

R2 . 
R3 

R4 

RS 

R6 

~ 

~ I ~ I 

I= I ! .. I 
0 I 

= I ::> 

~ 
I 

l 

I 
!0 20 21 

FAILURE RAft 8DIIRCIIII (FOR COWMII' fit) 

A ATM 605 A B CALCUt.ATIID llTBF RRS TOTAL FAILUU RATa• 00207 0 1/1000 RRS 

c D 

------ -

BS-3ZlA 
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PARTS APPLICATION ANALYSIS 

PROJECT: ALSEP (ARRAY -E) 

ASSEMBLY: DATA PROCESSOR 

M T MAXTEMP'C 
A y 

TYPE N AA R J A J 
DESIGNATION u p CM AU cu 

CKT F E T B TN TN A SYM U I E C u c c 
NO. T A E Dr AT 

u L N I L I 
R T 0 0 
E N N 

' 
R . . 

HEX 
INVERTER ISrnw 

Ul SNA54L04T-17 TI DIG 60'C 150° 69 'C 

U3 SNA54L04T -17 TI DIG 60'C ISO• 69·c 

U5 SNA54L04T-17 TI DIG 6o·c 150' 69 ·c 
QUAD-2 
INPUT NAND 6rnw 

U9 SNA54LOOT-17 TI DIG 6o·c 150' 67 ° 

U7 SNA54L04-T-17 TI DIG 60'C 150° 69" 

" FAILURE RAT£ SOURCE (See Column 19) r A fal:M li!lSA c 
8 0 

BxA679 

. 

(MICROCIRCUITS) 

X-Side 

SUBASSEMBLY: Interface Board 

VOLTAGES INPUTS OUTPUTS 

OM A OM FAN %OF FAN L 
E A c E I IN MAX OUT 0 
R X T R N % IORV % A 
AI u AI 0% TM A TM I 
E U L E U N 
OM oM G . .. " " " .. 

5.3v 5. Ov 4.7v 1 oq;o 

5.3v S.Ov 4. 7v 1 Q'>', 

5.3v s.ov 4. 7v I Q"', 

5.3v s.ov 4.7v IO"'o 

5.3v s.ov 4.7v 1 Oo/o 

NOTE DERATED VOLTAGE IS DETERMINED BY. 
VMAX • VNOM+ .6 IV RATED MAX. YNOMl 

VMIN .. yNOM·-6{VNoM-VRATEDMINJ 

SPEED 

%OF 
MAX 

.. 

r 

ATM 955 

Page ~of 29 

DATE: 6-I-71 
SCHEMATIC NO: _;;;;.2;;..34"-'9'-'4:..::5.:<6 ___ _ 

CLOCK FOR RELIABILITY USE ONLY 
WIDTH CIRCUIT 

FUNCTION RATE I s FM TC 
MIN OR 1%/ I 3 AU 00 
ACTUAL APPLI-

I L Tu TOTAL I A LT AN % 
CATION 

1000 
I ~ R I LT FAILUilE 

HAS) A p RATE I T L 
E I PER 1.:!:..1 E TYPE ('l/1000 HRS) 

I R 

.. " .. , .. ~ " " . : . . 
Frame I I 
Mark I! .00171 A I . 0017 

i :! I 
Data I i 

Demand 5 I! 
i ! 

90th I l ! 
Frame I 't' 

! 
I 

I 

Shift 
Line . 0016 ' . 0016 i 

; j l 

Data 1 

Gate . 0017j_i_ ~ . 0017 

I 
I 
I 

; 
I 
I 
I 

TOTAL FAILURE RATE 
• 00840 

'li./1000 HRS 
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PROJECT: ALSEP '(ARRAY E) 

ASSEMBLY: DATA PROCESSOR 

If 
A 

TYPI' li 
CltT DESIGNATION, u 

F 
SYM SEMICONDUCTOR~ A 

NO. POLARITY c 
T 
u 
R 
II 

MAX. TEMp•c 

A A 
If c 
B T 
I U 
II A 
N L 
T 

J 
R U 
A N 
T C 
I T 
D I 

0 

A 
c c 
T A 
u s 
A I' 
L 

iiOT 
SPOT 

PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

X-SIDE 
SUB ASSEMBLY: INTERFACE BOARD 

AVG PWR lli&SlPA1101i (mw) POWER RATJ(l KAXDWM VOLTAGI'S I DIODE PIV 

UTWDAT p t! Vcao Yea VcBO Yc£ ... ~ JJ"C 
A A A <" ... ~ R A R A R A 

A-.-- A j;., .... A c " c " c c Ill c c c 

'"' i:'" T T T T T T If c T B T ... T .... • u It u • u B A u I u s u ~ ~~ D ... D " D A I s A E A I' ... L L L I' I' L N L L jl.mb.o ~ N T 

"™ 0·~ 

Page 23 of 29 

DATE: 6-1-71 

SCHEMATIC N0:.__,2:.;:::3..._49._.4"""56--. __ _ 

il FOR RI'LIABIUTY UBI t'HLY 

CIRCUIT PART i!IRA•,"I 0 A U I A 0 0 
NCTIOII SPIICJAL !li (\/ u I L N I T U TOTAL 

JrU ... II'NVI-11000 : R L. T A L A "I FAILUR~ APPLI· lfENT RRI) C I L L T IIATB 
CATlOll I • R p 

(Doflne) I ... L (It PIIR (1/1000 RliS) 

~-T I 1000 
1 . ' R 

Tt. . ,TJN 
• Tc ' T ao Tc u 

cue) . t TA .. " .. v v v v v v .. " " .. .. 

Ill _j S F M~F T C 

5 II:RRI) 
Ia Ju M u M I" 

CR2 1N4371A 
l/2 on 
Transistor 

IQI ::tJ !2N3045) nlln 
2.335191 

I I I I I 

• FAILURI' RATIIIDURC .... Cohmn U) .. 
B 

ATM 605 A C--------

D 

BS-3ZlA 

I 

!Ref 
2. 7vl2.7vjvoltag 

lvci:age 
l70v I 2v (55v l2v sense 

I I I I I 

• I • 

1'1 =g' -wl 
ENI E A 
I I 

lcxn: A 

J 
( 

_l_ 

i 

I • _.... L 

• 0032 

• 0010 

NOT~ It la auumed tbe tr1lJWeat aDd peak polrel' doea DOt exeeed the ute Umit. TOTAL FA1LUU RATE "0042 1/1000111111. 
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PROJECT: ALSEP (Array E) 
ASSEMBLY: Data Processor 

' { ;· ~ 

l"i~ ~~~I ! 
i ~~l z~y 1 .. 
R27 RLR05C512GR R-39017 

R29 RLR05C393GR 

R30 RLR05C511GR 

R3l RLR05C1 02GR 

R32 RLR05C1 02GR 

R33 RLR5C512GR 

R34 RLR05C511GR 

19 

PARTS APPLICATION ANALYSIS 

RESISTORS 

SUB ASSEMBLY: X-Interface Board 

~ J ~ "' ,.[ lt .. ; ~l §. i~'L'k ~11' ljl} /" lfl'/l'ltt 4~ 'l ~~/ 
5.1K 5"/o 125 1. 8 1. 5"/o 65 "C Power Reset Resistor 

39K • 1 < 1 "/o 65 "C 

510 • 18 < lo/o 65·c 

1K 6.3 5o/o 70 "C 

lK 9 7"/o 7 5 "C 

5.1K 1.8 l. 5"/o 65 "C 

510 . 18 1 "lo 65•c 

10 

FAILURB RATB IIOURCIB (JI()II COLUJIJIII.) 

"ATM-605A 8 CALCULATJID IITBF 

c D 

BS-3llA 

ATM 955 

Page~ of-12....._ 

DATE: 6-1-71 

SCHEMATIC NO: 2349456 

!." ~ ~- J;' ~· '1..1' I~ ~~ I y 
1£1.} ~ /l!ltl-~ l,tt I ~'I ,q 'l~: 'll 1: 
~I l"i ~ ~ 

L I 

• 255: A 
I 

. 01 • 00255 
I 

• 2551 A • 01 . 00255 

. 255: A . 01 • 00255 

. 273: A . oi • 00273 
I 

• 2881 A • 01 • 00288 
I 

• 2601 A • 01 • 00260 
I 

• 255 A . 01. . 00255 
A 

I .. .. 
~ 

~ 

I 
21 

BR8 TOTAL FAILURa RATB " 0 184 1 S/1000 HRS 

-·----- L_ ____ 
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PARTS APPLICATION ANALYSIS 

CAPACITORS 

PROJECT: ALSEp (Array El 

ASSEMBLY: Data Processor SUBASSEMBLY: X-Interface Board 

1 

~· ;; :10' ~ ·e r;y· t:,. ,.,J.... ,. ' 'I I (I... '# ~ ·l~ ~.,. •I hi I ~ z.~j' / t!1t !·llf l hrft l#• ~~' ~7 ~ C1 ~~ f.fNR"'~ "'/ 4 

4' ~ ... "" 
I Time Constant for 

CZ3 CKR12BX102KR C-39014 • 001 10"/o 100V 3 3'" 65'C 5V Sense ,. 
CZ4 CKR13BX104KR C-390 14 • l 10o/o 100V 5 5o/o 65"C 

I 
20 21 

FAILURE RA TIK 80URCIIS (FOR COWMN 114) CAI.evLATSD 11TBF 

I 
A ATM-605A B 

c D 

BS-3ZlA 

ATM 955 

Page~of~ 

DATE: 6-1-71 

SCHEMATIC NO: 2349456 

k" ~ fft," j;' ~· I 
I ll' l' .f ! 

.?): ~ t1tl ~#~1~ .. } ~~.. '"".t ~ ~ '£,1 '1~""1 IIi."' .. ~ ~ ~§' 
~ I I c."' .. , 

I I 
.0051 A '· 01 • 00005 

.oo5
1 

A 
1
• 01 . 00005 

e: 

I I 

I .. I .. 
I I 

I 0 
I 

I I 
I I 

22 

RRS TOTAL FAILURE RATI! • 00010 J '1000 HRS 



PROJECT: ALSEP (ARRAY E) 
ASSEMBLY~ DATA PROCESSOR 

~ 

PARTS APPLICATION ANALYSIS 

RESISTORS 

SUB ASSEMBLY: 
Non-Redundant Components 
Interface Board 

DATE: 6-1-71 

-'l.TM 95~ 

Page~ of-22_ 

SCHEMATIC N0z349456 

~ 2 1 4 ... 
Ill 

~ ~~~I ill 
~ t:~~i_.£' ~~~~ h7 ! 

R1* I RLR05C331GR I R-39017 330 Is% 1125 loan.~< 1% 65" C I Filter Resistor 

R~' 

R~ 

R4* l l 1 _L 
I I 

I RS* I 

I 

I 
• 255J A 

I 
I 
I j 

' 

R6* I I I I I I LLLl LL_Li I L ________ l__j_; i 

L 

I I 1 
r 01 t.<n!SS_; 1 I . 00255 

I 

~ ::: t : 1 ; t ~ 111 1 t 1 LttL" L_ L ____ =±l u ;~ : I I I I , , I I 

R9* 
-1 
I 

l:d I ill: 11111111 I I: Ul ! 1111111 I 
Rlo * 

i I ! 
Rl3 *' I I I 

Rl4 * 
RlS * 
Rl6 * i I I I I i 

Rl7 * 
Rl8 * ., 1 l r _ ~ I r I t 

19 JO 

FA!l.URS RATIIIOIJRCIS (FOR COI.UMII fl., 
A ATM 605 A e ______ _ 
c ______________ _ 

~~-------

BS- 3Z lA *Non-Redundant 

I 

_j_ 

CALCVLATSD 111TBF BRS 

I i 

I i 
I ' 
I 

T ' 
n 

I 
t ! 
! 

'{ I T I T 7 

TOTAL FAlLURS RATI _,_Q:'!2.2Q_ 1/1000 BRS 

~ 
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ATM 955 

PARTS APPLICATION ANALYSIS Page 2L_ of__lL 

RESISTORS 

PROJECT: ALSEP (Array E) 

ASSEMBLY :nata Processor 

Non-Redundant Components DATE: 6-1-71 

SUB ASSEMBLY: Interface Board 
~· . SCHEMATIC NO: 2349456 

.lll/!!f! j't i/1f''#~j/' /i ~- ~- r-· e ~ I ~~q ~ ~-' $1 #/' I I~ #I ~ 1 

IJ.IA li! fi.~IJlti 1/ if~ 1/f £ifi ?I :~1l! -~~, ~ 7;~, l 'h.,, z '8 ''~~ 'l_~: 'll I! 11 1 , .. 11 J 
I 

R21* RLR05C331CR R-39017 30 5o/o 125 .02 < 1o/ 65•c Filter Resistor .255
1 

A 
I 
• 01 • 00255 

I 
R28* _RLRO~C331GR I 

R35* RLR05C331GR 
I 
I 

I 

R36* I 

R37* 
I 
I 

R38* 
I 
I 

R39* ~ 
I 
I 
I 
I 

I 
I 

• I 

... I 
I 

! 

I 
19 JO 11 

FAILURI RATB IOUIICII (POll COUIIIJI llt) 

A ATM 605A 8 CALCVLATI:D JITBF BRS TOTAL FAILUU RATS • 0 1 7 8 5 S/1000 BRS 

c D 

BS- 3Z lA *Non-Redundant 
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PARTS APPLICATION ANALYSIS 

CAPACITORS 

PROJECT: ALSEP (ARRAY E) 

ASSEMBLY: DATA PROCESSOR 
Non-Redundant Components 

SUBASSEMBLY: INTERFACE BOARD 

I 

~7 ~10·~ ·cw· ~ I. ~ "' "' (I '# 'H. "' 

~~ e)" 't., ~ I;. i ~,. I ll ~ ;.,. !# .r,, z.-,l I Ill ,1~ rl;,ll; .~fll"" '#7 R c:~ R ~ 'R '#§~ 'J ~ .# .§'~ 

Cl * 
I 

4"/o CKR12BX102KR C-39014 OOlmf 10% lOOv 4 I 65"C Filter Capacitor 
I I I ' l : : I cz ,,, I ' i i 
I I . I ' ! 

C3 ''' ' i I 

C4 ·~ l i l l 
I I : 

C5 * l i I 

C6 * I 

' I I 

C7 i i ' I :',t I ' ' I 

CB * 
I \ l \ 

I i 
; I I I 

C9 "' l ! ! 
ClO* I I ' : ; i ' I 

' 
: 

Cll* ' 
: i ' 

i l i ' I 

I Cl2* : i 

Cl3* I : I i I ' I 

Cl4::r ' i I ' 
Cl5* i ' 

I ! I i ! I 

' I I ' I 
Cl6* i ' i ; I 

Cl7* 
: 

! ' ' I 
ClB* 

: I 
i I I 

; 

; 

' 
'( I Cl9* T t ., 

" '[ f T 
211 II 

FAILVRB RATE 80URCIIS (JIQR COLUMN fl4) CALCVLATBII 11TBF 
A ATM 605 A B 

c D 

"™ 95~ 

Page~ of_2.2 

DATE: 6-1-71 

SCHEMATIC NO: 2349456 

J"~ ~"];];" ~i ~llt~lt~tl' ~ .. ~ ,~... ~ tJ.., :f...l 
,~~ .. ~ tF ~-; 

I tJ~ ~ 

' I 
:. 01 .005 A .000)5 1 00005 

' I 

I ' 
I i 
I I 

: I I j i ! I 
I I ! 
I I I 

! I 

' ~ \ i 
j l 

I I .. 
J I 

! l 

i = ! ! 

l I 

I i 
l i I 

\ 
I 
I I ! 

' :I i : ! 

; 
: l ' i j 1 ' i 

t I t ' 1 ' t 
:II 

BR8 TOTAL FAIWIIB RATB • 0009 5 1-'1000 HRS 

' L -- --------- ---- ------- ----- - ------- -

BS-3ZlA *Non-Redundant 
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PARTS APPLICATION ANALYSIS 

CAPACITORS 

PROJECT: ALSEP (Array E) 

ASSEMBLY: Data Processor 

Non-Redundant Components 

SUBASSEMBLY: Interface Board 

!' ~· ;j )0 ~ ·~ rjf" i ~.. /t."- . q 'I 'I ~.. 'I ~ ~\ :t 4- ~ A'' Ill Z,.$l 11 Ptl·lf I/ 17/f fl ~~;t~ 
I ~1 c; j.f /ilJl;J-f'~ ~ 

CZZ* CKRl ZBX102KR C-39014 .001 10o/o 100V 4 I 4o/o 65'C Filter Capacitor 
I 1 

1 i I ! 
C25* I I I 

l ' C26~· i i 

IC27* l j 

C28* i 

C29* ' 

~!>~ ; 

20 Jl 

FAIWIIB RATB 80URCU (I'CR COLU- tl4) CAJA:IliATBD IIT8F 

L A ATM-605A 8 

c D 

BS- 3Z lA *Non-Redundant 

ATM 955 

Page 2L_ o£_22 

DATE: 6-1-71 

SCHEMATIC NO: lli2ill 

£"~ ~ .. J; ~ .. ~~ ~;t7 tl ,.£/' I .z~ '1, .. ~~ l #~ 11 
,el I ~ ~ 

.oo5:A :. 01 .00005 
. I I ' I I: I 

I I I 
I 1 

. 

.. 

.. . 
::> 

I 

I 

I 
I 
I 
I 
I 
I 

I 

u 

BU TOrAL PAILUIU! RATB • 0003 5 ]. '1000 HRS 


