
: : . ~ RSST 

Failure Mode, Effects, and 
Cr-iticality Analysis 

NO. 

ATM 878 

PAGE 1 

REV. NO. 

OF 27 

DATE 5/28/70 

This A TM 878, releases the Failure Mode, Effects, and Criticality 
Analysis for the Resettable Solid State Timer (RSST) into the Bendix 
documentation system. The major change between this document and 
corresponding documents as released by Gulton is the basic failure rate 
used in this ATM for the RCA CD4000 family of COS/MOS Fets. Bendix 
Reliability arrived at a more realistic failure_ rate in view of test data 
received from RCA frdm two·separate tests. The major effect that this 
change has upon all related documentation is that the COS/MOS counters 
now have the highest probability of failure of any part used in the RSST. 
This changes the criticality rankings of the parts covered by this 
document. The COS/MOS counters now have the highest criticality 
ranking of any part used in the RSST. 

Prepared by 

Approved by 

J.v 

Lee MosK:owitz 
ALSEP Reliabili 

S. J. Ellison 
Manager, 
ALSEP Reliability 



FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION 

PART, COMPONENT, UNIT, CIRCUIT 
ITEM, SET OR BOX DESCRIPTION 

A2 Eaa78 
COSMOS MSI 
Counter 

RELIABILITY I SUPPLIER NAME 
GOAL 

a. 996 Gulton DSD 

STATEMENT OF THE ASSUMED FAILU.RE 

Fixed Output 
Stops Counting 
Fails to Reset 

MISSION PHASE(S) 

FAILURE 
MODE 

NO. IREV.-NO 

PAGE 2 OF Z7 PAGES 
ASSY DWG OR SK REFERENCE IORIGINATQR DATE I I !SUBSYSTEM NAME 

INITIAL 9 22 69 . 
REVISION 11l1al69 CK 13877-aa1.A I Rel 

SYSTEM FAILURE DESIGN COMPENSATION CRITICALITY 

r
ASSEMB L Y NAME 

RSST 

RANK IRELIABILITY 
FOR MODEL CODE 
ASSY IDENTIFICATION I 

PROBABILITY 

EFFECT ON ASSEMBLY' EFFECT I PROBABILITY I TO ELIMINATE THE PRODUCT 
(all · NUltfER x loS (Q), FAILURE MODE (a) x (E) x (Q) x lOS 

Fails High (Pin 4 )a. 5 Loss of Clock • I 1 fTTI . :n I , I r . jl.!a1a ; . a 1a i4 Is !a Redundant ! : l a!2:4 

Fails Low (Pin 4) a. 5 Counter Stops 
. I: : : I I I i I •• 
il.:aia j i :a!ai4isla 16 KHz to 1 sec ; I ... ! j j_ I ~ ! ! i j j Counters_ ! i aa24 

3 
!Liaia i !.io!a !ll

1 
i8ja Redundant 16KHz I 1

1 

i 
1
1 ~h!l.2i4 1 

---·- --;--·-----. ·--
A3 Eaa78 
COSMOS MSI 
Counter 

A4 Eaa78 
COSMOS MSI 
Counter 

AS Eaa78 
COSMOS MSI 
Counter 

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

970-7 

Fix"d Output 
Stops Counting 
Fails to Reset 

Fixed Output 
Stops Counting 
Fails to Reset 

Fixed output 
Stops counting 
Fails to Reset 

Fails High 
(Pin4) 

Fails Low 
(Pin 4) 

. ·-·-,--- .. ---- ~·- -,~._._ 

Fails High 
(Pin 4) 

Fails Low 
(Pin 4) 

Fails High 
(Pin 4) 

Fails Low 
(Pin 4) 

• :. I. I : . . I . •'I' . 
! ! ! i ! . 1 j , 1

1 1' to 1 sec c ounte 1 s. 1 I I . 
• '• "• • • • I 1 • bl' i !! jj!iOia~!oia 1Hzsignalcouldbe •1 j 11•.p 214 
I • • • 0. • P' 00. I ' . I 0 
: : : • : • • • 1 • used to 1 un counter 1' i J 
I ! : ! i I· ., I; I: --·--· ---··--.... -L~-i-+-~ ! j ! ilL externally i l ! It : I I 

I • I • •: • I L I I I • • : • -. 
Loss of 3 !L!aia I !-~pI" iSla Use quad output 1 i j ·Pia!Z~ 
month/output, ! ; i !· , , relay drivers with ! ! j .. _ , 
and 18 hour ou u~ ! ! , : I I I ! i four 1 sec to 3 1

1 
:1' I i I : 

I 0 I I I I In • • • I • 0 I 

If counter stops p.jaja ! i·P !" ~ ~ :0 month counters. i i ! .1a;atzj4 
one minute I j ! ! j i , 1 1 , ; Add redundant •

1
· j 1 .. • 

output will ~ ! 1 1 : 1' : I I : 
1 

i i t, : ! ~ 
0 • 0 I I I : I I I 'I. 

also be lost ! '1 i i ! I ! I ! l one minute and 18 i ! i ! ! i ! I 
0 : • :I • I :. I I' I •• I I 

a.s 

a.s 

a.s 

a.s 

Los a of Clock 

Counter Stops 

i. ! ; ! j 1 i ! 1 i hour outputs I ; I l i ! i ! ~ 
I • • ' I : l . I • I I •• I 

~~ j-r:~-s of 3 montb iLia i· p r ~ ~~~ Use quad outp~~ ! i i ~ Ia~~ ~ I I 
output, and l j J· . : relay drivers with I j 1 1 , . , 
18 hour output : : I ! 1 four 1 sec to 3 mont j : : : I I I : 

a. s•1oss of 3 month iLia 11 i counters 1 i i i I ! i
1 

i 
output and 18 
hour output 

I ' I ...••• 
l l j 1 Add redundant de- ! j l ! ·l0i<>fli4 
: : .

1 
! coder for 18 hour ; : ! .; 

• • 'I I I I 

! i 1 j output l 1 j ! 1: : l l i i 1 i I 
-~- ! ----·- ·---.:.-r-L.+- · I I I . I i i i i I 

:. 1 ! I ; I I : 
I :; I I 
' •• I ' I : : l! : 
l l i i i I 
1 ; I! ; i 
: ! i i : i 
! :I i l I 
: ' I I I I 
l : :! ! I 
~ : ~ i ~ 

1

. 
i :! i ! 
· i l i I 

I i I! i ! 
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FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION 1 RELIABILITY I SUPPLIER NAME 
GOAL 

0. 996 Gulton DSD 

rl'e~~·s~~MJ'~~~~T6~~~~!PC.:~oc;.p 1T STATEMENT OF THE ASSUMED FAILU.RE 

A6 E0078 
COSMOS MSI 
Counter 

A7 E0078 
COSMOS MSI 
Counter 

AS E0078 

A9 E0078 

AlO E0078 
COSMOS MSI 
Counter 

970-7 

Fixed output 
Stops Counting 
Fails to Reset 

Fixed output 
Stops counting 
Fails to reset 

Fixed output 

Stops counting 

Fails to Reset 

NO. IREV.NO 

PAGE 3 OF 27 PAGES 
MISSION PHASE(S) 

I 
ASSY DWG OR SK REFERENCE 

CK 13877-001A 

ORIGI NATO_R· 

T
DATE 

INITIAL 9/22/69 
REVISION 11/10/69 

SUBSYSTEM NAM!' 

'

ASSEMBLY NAME 

RSST 

FAILURE 
MODE 

Fails High 
(Pin 4) 

(a) 

Rel 

SYSTEM 
EFFECT ON ASSEMBLY I ~~:g~~ 

(E) 

FAILURE 
PROBABILITY 
x ,o5 (Q)_ 

• I I I . 
' ; i :I I 

0. 50 I Loss of 3 month ; lf qo i· p p 
output and 18 j j i i·i . 

iiI 
14,!8 jo 

(hour output if ! i i ! ! ! 
lcounter stops. : ! ! i : ! 1 i 

DESIGN COMPENSATI ON 
TO ELIMINATE THE 
FAILURE MODE 

i I i ! ! i i = 

Use quad output 
relay drivers with 
four 1 sec to 3 montr 
counters. Add re
dundant decoder for 
18 hour output Fails Low 0. 5~ " ! HO:O L iO io j8 !o 

(Pin 4) i i i l : ' , : 
..... ·· -- · ------- ·---- t· t·.. TT+!-+1 +-1 +.-+1 -----

• I. • I •. I I 

Fails High 

(Pin 7) 

Fails Low 

Fails High 
(Pin 4) 

Fails Low 
(Pin 4) 

0.50 

[

o effect. 

edundant 
ounter will 
ause 3 month 
utput to occur 

! o~o~ L ~ ~ 14 ~ io ! l! :I 
0 

I 

i i i 

! I I II i i: 
0. 50 Loss of 3 month )1i0!0 p p ~ ,S:O 

utput i 1 ! , 

! i! i : i ; 

None 

Use quad output re
lay drivers with 
four 1 sec to 3 montb 
counters. 

-1--------f~-~~ . p ~ ~ , ~ Use quad redundant 0.50 (Loss of3 month 
(output 

0.50 

l : counter and relay 
! ! i J drivers 

~ i I i 
1i,ojo p p 
: 1 . 

! i 
! I 
:! 

ll 
i 
i 

J 

''Use quad redundant 
counter and relay 
drivers 

PROBABILITY 
CRITICALITY 
PRODUCT 

(a) X (E) X (Q) X 105 

1l!7Tfi: 
1/ i [ ·P1°i2i4 

I ' 
I j : i I 

! I i I! 
I : t i I: 
1 ! .b 1oiz:4 
i I ' I " 

RANK 'RELIABILITY 
FOR MODEL COOE 
ASSY IDENTIFICATION 

i:ir1; 1 , I I--·----
:I I! 

! 
! 
i 
i l 
i I 
'I 
:' 

i 
! 
i 
i 
i 

I 
i 
: 
i 
I 

i j 

i l 
I i 
I' 

1 i 
l: :: 
'I 

I i 

.lo1o~io 
t' • I 

j 

I; i • 
i! I i I; I: 

.. o~~l4 

i 
i 

.~b~~ .. ' 

. I. 
~ I: 

.!0 ~i4 

I, 
. I I I 
• I I. 
I' 
i l 
! ! 
I: 

! i 
I 
I, 
! I 
i i 

35 
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FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION 

rNM~· S~~M6~~w orfd~i pCfro~UIT 

CR 26 
CR 27 

CR 28 
CR 29 
CR 30 
CR 31 

IN 3595 
Diodes 

970-7 

RELIABILITY I SUPPLIER NAME 
GOAL 

0.996 Gulton DSD 

l MISSION PHASE(S) 

STATEMENT OF THE ASSUMED FAILURE FAILURE 
MODE 

Shorts and Opens 

Fails Low 
(Pin 7) 

Short 

Open 

l ASSY DWG OR SK REFERENCE 

lcK 13877-00IA 

ORIGI NATqR· 

0.5 

0.8 

0.2 

SYSTEM 
EFFECT ON ASSEMBLY( ~~~~~ 

't:) 

Loss of 3 
month counter 

min. output 
will occur 
at intervals 
up to 1 sec. 
A4 counter 
may speed up 
or stop. 18 
hour output 
will occur 
early at a 
higher PRF 

1 min. and 
18 hour outpute 
will occur 
early 

1l.ob 
i i 
i i 
I 
i 
! 

<is\o 
~ ! 
l! 
1! 
: i 
i! 
i ~ 

Rel 

FAILURE 
PROBABILITY 
• loS (Q) 

l iolo b !o ••l ••• 
! I I i! 
l ! ! : 
: 1 : i 

j i l ! 
i I I i 
: i I ·

1
• 

i i ! ; 
l i i ! i 
i I ! 1: I 
I 1 I ~ 

It: ! 
! .lo 1o b io 
1 I I i : . ; I : : 
i 1 : i ! 
" I : : 
! i i i i 
I: I I : 

l i I i I 

I 
I 
! 

I 
I 

NO. 1REV.~NO 

PAGE 4 OF 27 PAGES 

DATE !SUBSYSTEM NAME 
INITIAL 9/22/69 . I 

ASSEMBLY NAME 

RSST REVISION 11/10/69 

DESIGN COMPENSATION 
TO ELIMINATE THE 
FAILURE MODE 

Use quad redundan 
diodes 

" 

• .J...' I' 
'. 't' b io!4 ~ I: i i 
. ! ! i i 

l iIi I: I l 
'!I! 
I''' 

1! i i 
::; j 

II! 1 •• I I 

Iii l 
j: j: 

0 PiOIO!l 
::I: 

II! I I',, 

1

: Iii 
I! I 

I. i! i . l:! 
i; I I 

! ! l j 

il i! i 
l i i 

I~ l j 
iii i 

RANK ~ReLIABILITY 
FOR MODEL CODE 
ASSY IOENTIFICA TION 

35 

8 

14 
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FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION 

I RELIABILITY I SUPPLIER NAME 
GOAL 

0. 996 Gulton DSD 

PART, COMPONENT, UNIT, CIRCUIT 
ITEM, SET OR BOX DESCRIPTION 

970-7 

CR 32 
CR 33 
CR 34 
CR 35 
CR 36 
CR 37 
CR 38 
CR 39 
CR 40 
CR 41 

IN 3595 

VR 4 
VR 5 

IN 4572A 
RBR Diodes 

-·----

STATEMENT OF THE ASSUMED FAILURE 

Shorts and Opens 

Shorts and Opens 

NO. JREV.NO 

PAGE 5 OF 27 PAGES 
MISSION PHASE(S) 

I
ASSY DWG OR SK REFERENCE 

CK 13877-001A 

ORIGINATO.R. 1DATE 
INITIAL 9/22/69 
REVISION 11/10/69 

SUBSYSTEM NAM_E 

IASSEMB L Y NAME 

RSST 

Short 

Open 

FAILURE 
MODE EFFECT ON ASSEMBLY 

(a) 

0. 801 18 hour output 
will occur earl) 
at a higher 
PRF or counter 
may stop 

0. 201 18 hour output 
will occur 
early 

Rel 

SYSTEM 
EFFECT 
NUMBER 

(E) 

'I EOiO 
I' I: 
I: 
I! 
I: 

! I 
olzis 
:! 
i: 
! ! 
i; 

i: 

FAILURE 
PROBABILITY 
X to5 (Q) 

l I - : I 
j ~o !0 io !0!5 
! i : i; i 
I : : l I : 
• I I ':I 
I I : :I' 

i II IiI 
i Lo~ io~ :5 

IIIII! 
_1. ! I :1 ! : 

DESIGN COMPENSATION 
TO ELIMINATE THE 
FAILURE MODE 

Use quad redundar 
diodes 

" 

0; : I I. 

Short 0. 801 Loss of systemt 1p jo i .jo p ~ ~ I Use redundant 
osc. Loss of a i j ! j ! l oscillators 
outp1 ts ! : : I l , 

! ! : I i l 
Open 0. 201 No effect oioio fOp jo ~ I None 

Redundant j ! j ! j 
Zener used ~ l i ll 

! i : 1 : 
: i i I i 

I i IIi 
:: I ! : 
i; 1 i i :: I I: 
i 1 I 11 
:: ! :I 

, I Ill 
• • J. 

I i II 
! ,. i i 
1 I : 1 
i ! ! 

PROBABILITY 
CRITICALITY 
PRODUCT 

(a) X (E) x (Q) x 105 

IIi 
.OjOjOlO 

I 1 i 
I I· 
! ! ! 
I: I 
iIi 
1 i! 

oio!oio 
i! l 
i J! 
''I ::I 
i! i 
! : i 

i I: i • 
fa J>lOp iz 
: iiI I 
! I: I: 
I • I I 

I I:! i 
lob ioio~ 
! ! l! i 
! I:! i 
i i i:: 
I . :! : 
i ! ! i: 
I 1 o 0 I 

! I! 
i i: 

j i! 
j l! 
1 r: 

I
. i;: 
I! I 

'i i l I·:: 
I! i! 

'IIi II 
iii 

'i l i 
i i! i 

RANK 'RELIABILITY 
FOR MODEL CODE 
ASSY IDENTIFICATION 

8 

14 

2 

35 
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NO. lREV.-NO 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 
6 OF 27 PAGE PAGES 

ASSY FAILURE DESCRIPTION 

I 
RELIABILITY 

GOAL 
SUPPLIER NAME MISSION PHASE(S) 

I 
ASSY DWG OR SK REFERENCE 

CK 13877-00lA 

ORIGINATOR DATE JSUBSYSTEM NAME 
INITIAL 9/22/69 . J

ASSEMB L Y NAME 

RSST 

PART, COMPONENT, UNIT, CIRCUIT 
ITEM, SET OR BOX DESCRIPTION 

970-7 

CR 18 
CR 19 

IN914 

Ql6 
2N2907A 

R65 

RCR07 

0.996 Culton DSD 

STATEMENT OF THE ASSUMED FAILU.RE 

Shorts and Opens I Short 

Open 

FAILURE 
MODE 

(a) 

SYSTEM 
EFFECT ON ASSEMBLY I ~GJ:i~~ 

(E) 

r!! 
0. 8(j OSC may slow j l * !0 

down. Three i 1 l 
month: output : ; : 
will be extende j i l 

0. 2 Ql6 current 
source will not 
operate. Input 
cur rent will 
increase 

i oj liD 

i I! 
' I' 

·-··--·----· ··t---· l i ~ 
;D 

1
1 'D Shorts and Opens I C-E Short 

C-E Open 

B-E Open 

Shorts and Opens I Short 

Open 

0. 8 

0. 1 

Loss of curren 
limit. Excess 
current may 
be drawn. 

Loss of OSC an 
all outputs. 

I 
llDh 
j i 
i: 

D. Hl Loss of osc=H. l[Db 
and all outputs j ! j 

' l: 
D.ldLoss ~~ ! Dt11o 

verse volt pro- l : i 
tection ! [ ! 

0.9 
During check
out 

cidD 

' 

Rel REVISION 11/10/69 

FAILURE 
PROBABILITY 

DESIGN COMPENSA Tl ON 
TO ELIMINATE THE 
FAILURE MODE 

PROBABILITY 
CRITICALITY 
PRODUCT 

x 105 (Q) 
(a) • (E). (Q) • 105 

IT! ll l! fT! i: 
iD!D~!Di5 Eliminatecurren ijDiDiobp!4 
I ! ! ! l source 016. But j1 i ! I j 1 

! j j ! i input current ape : I i l ! I l 
i ! i i : may be exceeded I i ! ! i i l 
I I I I I I I : I I I' 
1 ! i ! 11 or oscillator use j i 1 i ! ! : 
'D'D 'D!O 5 "' "' 1 

' '1 ;· ! i 1 : tel may exceed j t' :0 ;u !DiD! 
i i i I i ± 5"/o ! I ! i ! ! : 

RANK tRELIABILITY 
FOR MODEL CODE 
ASSY IDENTIFICATION 

22 

26 

l I i i: Iii ! i l: 

~-~~ 1--~1-1 ·-------------- . ! ! ! ;~ ... l-l!-+---+------1 
I i ;.D/0 p :019 Eliminate cur rent I i .:D ~ p iD!7 :Z I 16 I I 
! ! i i ! i : source i ! : i I ! l I 
l! i i 1 i i i lll I i!! 
i i i J I ! : i : ~ i i ! f ! 
l! i : I ! ! :::: ! :: l 
!iPi<>PP!9 " l!iD:DiD!Drl9 
. . I : I I. I •II I •• I 

J l j! i j ~ j ~I i i l i j 
:; .lDiD!Dio:9 " ; ! lojo !o!oio9 
i i! :I 1' i I I! 1. 'j I i: 
: 1 l I :: I::: I: i: 

-H·H--4' ---- _! i i : ! : i i I I I : ·iDi 0,0 D l:lj5 Add input diode .!oo:o:o :O:OjO :5 
i:! l 1 i I ! 1!! i l1 l 

i Ill I i! i I! I l Iii 
! ~ ~~llloio!5 " .:oplo:o loiol415 
! i! I i ! i iIi i iii! 
! ! ! I ! i i iii ! IiI i 
l i; :: i : j l l ! i l 
! i!! ! I i l i i i i !l! 
I! i i ! I i : 1 i 1 i l i I:! : i I! i i; 1 i:! 

! iiI ill ! I!\ il i 
i i: ! ! I i iii I Iii 
::: 1 : I i ! :I I I:! 
I I:::'. . ::I .. 

!iU Iii : llll!i 

15 

15 

34 

29 
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FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION 

PART, COMPONENT, UNIT, CIRCUIT 
ITEM, SET OR BOX OESCRIPTION 

R44 
RCR07 

R49 
RCR07 

R47 
R48 

RCR07 

~--· .. ···· 

R42 
R43 

RCR07 

970-7 

RELIABILITY,SUPPLIER NAME 
GOAL 

0. 996 Culton DSD 

~MISSION PHASE(S) 

STATEMENT OF THE ASSUMED FAILURE FAILURE 
MODE 

Shorts and Opens Short 

Open 

Shorts and Opens Short 

Open 

Shorts and Opens Short 

Open 

Shorts and Opens Short 

Open 

I 
ASSY DWG OR SK REFERENCE 

CK 13877-00IA 

ORIGI NATO_R· 

Rei 

!EFFECT ON ASSEMBLY 

(a) 

0. 10 I Loss of current 
limit by Ql6 

0.90 I Loss of OSC 
and all outputs 

-- --··- ~··· ·-

o. 10 No effect 

0.90 Loss of OSC 

and all_ o':l..!:.J?.~.t~. 

0. 10 I Slight current 
increase from 
supply 

0.90 Loss of OSC 
and all outeuts 

0. 10 Slight curr. 
increase from 
supply 

0. 90 I Loss of 16KhZ 
Osc. Lossofal 
outputs 

SYSTEM 
EFFECT 
NUMBER 

(E) 

FAILURE 
PROBABILITY 
X Jo-5 (Q) 

Tofl o 1~-~I<Jio ;o~ iS 
! i i I : : 1 I 

i t iii ! l i I 
! 1'o o !.ioloioloio:s 

I i ill i i i I 
! oToio 1 ~~·r;t 1o ts· 
i ! ! j i ! i! i 
' l' :I ' . I' i 1:0 ;o .n ;o io io io is 

~H H++i·+ 
! qo jO .;o!o !O jo ;o :s 
! i! :! j : i: 
l ! i i i ! ! i: 
~ ! i l i i i j : 
i liD !o .IJ io :o 10 io!s 
i ! ! ! I: ! ! : 
I' o.r;o 
! ! 
I' 
i! 

1[oio 

~ ! 
i i 
11 
:: 
: i 

! I 
:! 
j i 
: i 
l i 
j 1 
i I 
: i 
:: 
: i 

! 

.b lo io !o lo~ 
: i ! ! I': ! I j ; l 
; ! j i!: 
j if I j ~ . p1o1

o !o :o
1
s 

IIi ! ! 1 

I! I i ! I 
1 i I 1: i 
': I j l 
! i I : : i , , I i , ' 

111111 

Ill iiI 
i; j i i i 

i iJ! j! 

NO. TREY. NO 

PAGE 7 OF 27 PAGES 

DATE I SUBSYSTEM NAME 
INITIAL 9/22/69 . 1ASSEMB L Y NAME 

RSST REVISION !1/10/69 

DESIGN COMPENSATION 
TO ELIMINATE THE 
FAILURE MODE 

Quad Resistors 

Eliminate Resistor 

Parallel Resistors 

Redundant series 
resistors used 

Use quad resistors 

Redundant series 
resistor used 

Use quad resistors 

PROBABILITY 
CRITICALITY I RANK IRELIABILITY 
PRODUCT FOR MODEL CODE 

(a) x (E) x (Q) x 105 ASSY IDENTIFICATION 

rO!O!bTO P!OiO!S 1-34· 

! 1 i l ! ! i: 
: I I : I b: : 
! ~o:oio !0. !4!s 1 21 
::: I I:! l 

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

.t 't-f" , .. , ............ _ ...... 
: i · 1' : l i: :I: .O:OIO.OlO I 35 
i,: : I I:: 
I I J j' ! : i: 
! .p:o,o !0!* :s t2I 
! :! ! : i!: 
k-l.-~ +-f+t·t- ·--+--:I;! 1:, l , : : .;o ;O:O ;o1o 35 
i l: I I! i! 
i l i ! l i l i 
Iii ! I: I: 
!hio!oio~~ls I 21 
! ; ! i ! ! 1 i 

[ oioiq <to I 35 
· I:: I 
! iii: 
I I ' I' 
' :: : 
: I i: 

olo bioi4is 1 21 
l iii l 

IIIII 
: I' j, : : i l ! 

·,I i ' I:! 

1! i i 
i!! i 

I
ll I I 

! ! i 
: ::: 
; , IiI 
i ! i l i 
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FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION 

rN:.~·s'i:~M&~~~~T6~~~jp~ro~UIT 

QlS 
u 2154 

I--·-
R6Z 

RCR07 

------- ....... 

R59 
RCR07 

970-7A ' 

SUPPLIER NAME 

Gulton DSD 

STATEMENT OF THE .ASSUMED FAILI!RE 

Shorts and Opens 

Shorts and Opens 

Shorts and Opens 

MISSION PHASE(S) 

FAILURE 
MODE 

D-S Short 

D-S Open 

G-D Open 

Short 

Open 

Short 

Open 

NO. fREV. NO 

PAGE R OF 27 PAGES 

1ASSY DWG OR SK REFERENCE I ORIGI NATO_R· DATE I SUBSYSTEM NAME 
INITIAL 9/22/69 . 

ASSEMBLY NAME 

CK 13877-00lA Rel 

SYSTEM 
EFFECT ON ASSEMBLY I EFFECT 

(a) I NU(1, ER 

0. 80 I Loss of 16 KH 
clock and all 
outputs 

0. 10 

0. 10 

0. 10 

0.90 

Loss of 50 KHz 
Test Signal 

1. 00 

1. 00 

1. 00 

---
0.00 

0. 00 

FAILURE 
PROBABILITY 
X 1oS (Q) 

. 00029 

. 00029 

. 00029 

-- . ·- -·- ~-

. 000005 

. 000005 

REVISION 11/10/69 RSST 

PROBABILITY 
RANK rELIABILITY DESIGN COMPENSATION CRITICALITY 

TO ELIMINATE THE PRODUCT FOR MODEL CODE 
FAILURE MODE 

(a) X (E) X (Q) X 1oS ASSY IDENTIFICATION 

Redundant . 000232 4 
Oscillators 

. 000029 8 

. 000029 8 

--- ·---· -~---- 35 ··+--·--·--None . 00000 

II . 00000 35 

34 -~~··l~~ill increase I 0. ~~005-· ·-~o~~d R:~-~~~~~- -+· - I I I . 00000005 

0.90 

current from 
OSC and may 
load oscillator 

Loss of 16KHz 
Osc and all out 
puts 

1. 00 . 000005 . 0000045 21 

ltii!I!T _L_ OP 11_ 



FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION 

.PART, COMPONENT, UNIT, CIRCUIT 
ITEM, SET OR BOX DESCRIPTION 

R57 
RCR07 

RELIABILITY I SUPPLIER NAME 
GOAL 

0.996 Galton DSD 

STATEMENT OF THE _ASSUME.D FAILU.RE 

Shorts and Opens 

.... ~ ... ~ --- . '~~ 
Ql7 

2N2222A 
Shorts and Opens 

MISSION PHASE(S) 

Short 

Open 

FAILURE 
MODE 

C-E Short 

C-E Open 

B-E Open 
--~·-·-·-------~- ---·· . , . ...,.... . ..... -~- -·0~-· ... -----. 

R60 
RCR07 

Shorts and Opens Short 

I
ASSY DWG DR SK REFERENCE 

CK 13877-00IA 

ORIGINAT(\R 

Rei 

(a) 

SYSTEM 
EFFECT ON ASSEMBLY I ~~:;:~~ 

(E) 

FAILURE 
PROBABILITY 
• lo' (Q) 

0. 101 No effect 

0. 90 Loss of one I 0. 00 

1

. 000005 

1. 00 . 000005 
second clock 
and all outputs 

0. SOl Loss of 16 MHz 
osc and all 
outputs , .. .. r 00 

1 

00009 

0. 10 " l. 00 . 00009 

0. 101 Loss of 16 MHz l. 00 . 000005 
osc and all 
outputs 

NO. JREV.NO 

PAGE 9 OF 27 PAGES 

DATE !SUBSYSTEM NAME 
INITIAL 9/22/69 . 
REVISION ll/!0/69 J

ASSEt.IB L Y NAME 

RSST 

I 

DESIGN COMPENSATION 
TO ELIMINATE THE 
FAILURE MODE 

Quad Resistors 

Or eliminate it 

Redundant 
oscillators 

I 

PROBABILITY 
CRITICALITY 
PRODUCT 

(a) • (E). (Q). 105 

. 00000 

. 0000045 

--··-·· 
. 000072 

. 000009 

1---~ . 000009 

Quad Resistors . 0000005 

RANK IRELIABILITY 
FOR MODEL CODE 
ASSY IDENTIFICATION 

35 

21 

7 

15 

15 

28 

·- Ql9, -Q21 

2N914 

... _,_,. ____ ....__, __ _ 
Shorts and Opens 

Open 0.90 

.. t -·--·~--.,--·-· -----·· 
C-E Short 0. 80 

21 

7 ~~;·:, o.;--F :: l :~:~~ -r~~ ... I . 0000045 
.-...--........ _.,.., 

. 000072 
Loss of all Oscillators 
outputs 

C-E Open 

B-E Open 

14 

14 

" ll. 00 I' 00009 I " I . 000009 

" l. 00 . 00009 " . 000009 

0. 10 

0. 10 

970-7A ' 
SHEET ~ OP ::ll.__ 



FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY I SUPPLIER NAME 
GOAL 

0.996 Gulton DSD 

1MISSION PHASE(S) 

·rNJ.·s'i:~M&~~~~T6~~~1PC.:IbC..UIT STATEMENT OF THE l•SSUMED FAILU,RE FAILURE 
MODe 

Q18, QZO I Shorts and Opens IC-E Short 
ZN914 

C-E Open 

--·-- --,:~:t9pen -----------F . .,. --------------
CRZO, CR03 Shorts and Opens 

1N914 

Open 

--·---
"'"!shorts and Opens ----- -.. t------ - - ..• 

CR21, CR22 Short 
1N914 

Open 

·-·~--- --·--------·-----. -----~------------------· -·------ ---
lsho:;-C7, C8 Shorts and Opens 

Hrdm Cap 

Open 

970-7A ' 

ASSY DWG OR SK REFERENCE t ORIGI NAT()_R' 

CK 13877-00lA I Re1 

SYSTEM 
EFFECT ON ASSEMBLY I EFFECT 

(a)l NUt:JER 

0. 80 Loss of some 0.10 
temp stability. 

0.10 Loss of OSC 1. 00 
and all outputs. 

FAILURE 
PROBABILITY 
• loS (Q), 

. 00009 

. 00009 

NO. 

PAGE 10 

DATE 9 /zz 169 !SuBsYsTEM NAM!' 

~~~\~I~N 11/10/69 

PROBABILITY 
CRITICALITY 
PRODUCT 

lREV.-NO 

OF 27 PAGES 

ASSEMBLY NAME 

RSST 

FOR MODEL CODE 
DESIGN COMPENSA Tl ON 
TO ELIMINATE THE 
FAILURE MODE 

(a} • (El • (Ql • toll 
RANK IRELIABILITY 

ASSY IDENTIFICATION 

Eliminate Tran- I . ooooon I 16 
sis tors 

II I • 000009 I 15 

0.10 II 

-J<: ::t·:~:-~::-·- "l~~i·=~~te d:d:-t---::~-:·::: -t: -· ~--.·--~ ·~ ·-

0.80 Slight chg in 
freq. to lower 
valve 

0. zo 

~=~~:~~•f': t. "''-' --k- ·--------- I 

. 00001 I· 14 

0. 80 OSC may stop o 1. 00 . 00005 Eliminate Diodes. I .00004 I 8 
just chg. freq. Used on1yto insure 

starting. 

o. 20 lose will stop I 1. oo 1 . 00005 I I . 00001 114 and all outputs 
will be lost. 

Loss of OSC and( 1. oo 1 . 000023 r-- --- - --r------------0. 80 Redundant Oscillato • 0000184 .113 
all outputs. 

0.20 " I 1. oo I . 000023 I I • 0000046 120 

SHEET_!.!!.. OP ~ 



j 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION 

FTAERJ.·si~M&~~~~r6~rc!~iP<:,!ro~u1T 

SUPPLIER NAME 

Gulton DSD 

STATEMENT OF THE ASSUME.D FAILU.RE 

R51, R58, R52, R54J Shorts and Opens 
RNR55C 

MISSION PHASE(S) 

Short 

Open 

FAILURE 
MOO! 

-----·-·· .. ···-- -------
R53, R55 
RCR07 

·~-' - '~-~-··~--
Q2, Q4, Q3, Ql 

2N2222A 

Shorts and Opens Short 

Open 

Shorts and Opens C-E Short 

C-E Open 

B-E Open 

ASSY OWG OR SK REFERENCE lORIGI NATO_R· 

CK 13877-00lA Rel 

(a) 

SYSTEM 
EFFECT ON ASSEMBLY I ~~:;:~~ 

(E) 

0. 101 Increase in I 1. 00 
OSC freq. earl")/ 
outputs. 

0. 901 Loss of OSC 
and all outputs. 

0. 101 Slight chg in 

oac. freq. 

1. 00 

0.10 

FAILURE 
PROBABILITY 
X Jcr (Q) 

• 000008 

. 000008 

• 000005 

0. 90 o. 10 I . ooooo5 

0. 80 No effect 
redundant 
transistor. 

0.101 Loss pf 3 
month output. 

0.10 

o. oo I . 00009 

1. 00 . 00009 

1. 00 • 00009 

NO. I'REY.-NO 

PAGE 11 OF 27 PAGES 
SUBSYSTEM NAM_E 

lASSEMB L Y NAME 

RSST 

DESIGN COMPENSATI ON 
TO ELIMINATE THE 
FAILURE MODE 

Redundant 
Resistors 

PROBABILITY 
CRITICALITY 
PRODUCT 

(a) X (E) x (Q) x 105 

. 0000008 

. 0000072 

RANK GELIABILITY 
FOR ODEL CODE 
A55Y IDENTIFICATION 

27 

16 

-·- ---- ... , ..... ---~----~----&.- .... ...&...-..-·--·---
None . 00000005 

.00000045 

···- . ------1--------· ..... . 
None 

Use Quad Relay 
Drivers. 

• 00000 

• 000009 

34 

29 
...... _ ·--------

35 

15 

VR2, VR3 
1N4572A 

. ·---- .f--.------ ~~9 ----1~~-+-·-----
Shorts and Opens Short 

Open 

970-7A ' 

0. 801 No effect 
redundant 
switch will 
keep relay off 
during low 
voltage input 
condition. 

0. 20 I Loss of 3 
month output. 

0.00 

1. 00 

. 0004 

. 0004 

None 

Use Quad Relay 
Drivers. 

• 00000 35 

• 00008 6 

SHEET_!.!__ Of ..ll._ 



FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION 

rA'l.~·s~~M&~~~~T6~rc1~Jpl:fl'o<i.UIT 

C3, C4 
CSR13 

R2, R4, R3, R5 
RCR07 

Rl3, Rl5 
RCR07 

1------·--- ---- --- ----- --
Rl4, Rl6 
RCR07 

970-7A ' 

RELIABILITY I SUPPLIER NAME 
GOAL 

0. 996 Gulton DSD 

STATEMENT OF THE _ASSUMED FAILIJ.RE 

Shorts and Opens 

Shorts and Opens 

--~ ·-----·· 

Shorts and Opens 

Shorts and Opens 

MISSION PHASE(S) 

FAILURE 
MODE 

Short 

Open 

Short 

Open 

ASSY DWG OR SK REFERENCE TORIGINATQR" 

CK 13877-00!A Rel 

SYSTEM 
IEFFECT ON ASSEMBLY I EFFECT NUMBER 

__2) (E) 

0. 80 ILoss of 3 month I !. 00 
output. 

0. 20 loutput 3 month I 0.10 
relay driver will 
ibe susceptible 

ro noise. 

0. 10 Loss of 3 month I 1. 00 
output. 

0. 90 !Possible turn on I !. 00 
of output 3 mont!: 
!relay driver. 

FAILURE 
PROBABILITY 
X 1oS (Q)_ 

• 000008 

. 000008 

. 000005 

1 . ooooo5 

NO. 

PAGE 12 

DATE 9722/69 ISUBSYSTEMNAMJ: 

~J~:~I~N 11/!0/69 

PROBABILITY 
CRITICALITY 
PRODUCT 

TREV.~NO 

OF 27 PAGES 

ASSEMB L Y NAME 

RSST 

I'OR MODEL CODE 
DESIGN COMPENSATION 
TO ELIMINATE THE 
FAILURE MODE 

(a) x (E). (Ql x 1o' 

RANK IRELIAIILITY 

AHY IDENTIFICATION 

Quad Output Driver . 0000064 17 

. 00000016 32 

~ .. +--4-- ~---

Eliminate Resistor • 0000005 28 

I II I . 0000045 I 21 

-----~f-~ ···- -~-1·· · --l·------·-··r·~-------- ---- 1 - -·· l2s I" 0. 10 Loss of some 1. 00 • 000005 Redundant Resistor • 0000005 
oise immun. 

on relay driver 

~hort 

Short 

ines reset may 

tot work. 

0. 90 Lo" o< ' =o<h >. 00 r· 0000" t " t . 00000<5 --f. output. 

0 " f"'"• ,0;~ ~ -.. ;;;- :;.;;:- """""".:; ~.:; - ~:o~o~ 28-t------
3 month output. Drivers 

0. 90 oss of 3 month 1. 00 . 000005 I . 0000045 I 21 
:output. 

Open 

Open 

SHIIT ..!.L_ Of .2:!_ 



FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY I SUPPLIER NAME 
GOAL 

o. 996 Gulton DSD 

I MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGI NATQR 

CK l3877-001A Re1 

rN:~~·s~~M&~~~~T6~~~1Pc1%~UIT 

Kl Relay 
421-12 

STATEMENT OF THE ASSUMED FAILURE 

Fails to Close or Shorts 

1---- -------- -----1---
CR17 

lN914 

CR16 
lN914 

------------1 
Al 

CD4003 

Shorts and Opens 

Shorts and Opens 

Fails to Toggle 
Fixed Output 

Fixed Output 
-- ---··-·----·-·------

R38, R39 
RCR07 

970-7A ' 

Shorts and Opens 

FAILURE 
MODE 

Fails Open 

Fails Short 

SYSTEM 
EFFECT ON ASSEMBLY I EFFECT 

(a)l NUl~ER 

0. 90 I Loss of 3 month I 1. 00 
output. 

0. 10 I Early 3 month 
output. 

l. 00 

-- ------··- -- t----
Short 

Open 

0. 80 I Loss of reset of 
relay. 

0. 20 I Noise spike 
generated on 
reset coil. 

0.00 

o. 00 

FAILURE 
PROBABILITY 
• let (Q) 

• 0002 

I . 0002 

------
0 00005 

0 00005 

-l-------l-··----+-·-·-------·-
Short 

Open 

Fails to set 

0. 80 13 month relay I 1. 00 
rna y not pull in. 

0. 20 I Noise pulse on 
set coil during 
checkout. 

0. 50 I Loss of 18 hr 
Telemetry 
signal. 

0.00 

0.10 

Fails to reset 0. 50 0.10 

. 00005 

. 00005 

0 0024 

. 0024 
-·-----·· --------- ---------------+----t--------

Increase in 18 hrl 0. 00 
telemetry output 

Short 0.10 

Open 0. 90 1 Loss of 18 hr 
tele signal 

. 000005 

0.10 • 000005 

NO. !•REV. NO 

PAGE 13 OF 27 PAGES 

DATE ifTzz/69 (SUBSYSTEM NAM.E 

lASS EMS LY NAME 

RSST 
INITIAL 
REVISION 11/12/69 

DESIGN COMPENSATI ON 
TO ELIMINATE THE 
FAILURE MODE 

Redundant Relays 

II 

PROBABILITY 
CRITICALITY 
PRODUCT 

(a) x (E) x (Q) x 1cr' 

. 00018 

• 00002 

RANK IRELIABILITY 
FOR MODEL CODE 
ASSY IDENTIFICATION 

5 

12 

------f ______ ., ----------·-· 
None • 00000 35 

II . 00000 35 

-------t------1-----1------

None • 00004 8 

• 00000 35 

~------------· ... ·-- .... ---
None . 00024 3 

. 00024 3 
~~~~,·~-~- ~+- I I 

None 0 00000 35 

. 00000045 29 

SHEET ....!l_ OP _E__ 



NO. IREV.NO 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PAGE 14 OF 27 PAGES 
ASSY FAILURE DESCRIPTION I RELIABILITY SUPPLIER NAME riSSION PHASE(S) I"SSY DWG OR SK REFERENCE 1 ORIGI NATO.R rATE 

SUBSYSTEM NAM~ rSSEMB L Y NAME GOAL J Gulton INITIAL9/22/69 

0:996 DSD CK 13877-00IA Rei 
REVISION 11/10/69 RSST 

SYSTEM FAILURE PROBABILITY 
·rTAE'll.'s~~M6~~~~T6~~~~iPcfFo<;.uiT STATEMENT OF THE ASSUMED FAILU.RE FAILURE DESIGN COMPENSATION CRITICALITY RANK RELIABILITY EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE MODEL CODE MODE NUMBER 

X 1oS 
PRODUCT FOR 

(a) (E) (Q) FAILURE MODE 
(a) X (E) X (Q) X 1oS ASSY IDENTIFICATION 

Short 0. 10 Loss or 18 hr 010 • 000005 None • 00000005 34 
R40, R41 telern signal 
RCR07 Shorts and Opens Open 0.90 increase in 18 000 • 000005 • 00000 35 

hr tel em out-

put 

- -- -- -· ----- -·----·--- ··-·····- .. ·- -··· ---- ··-

QIZ 2N2222A Shorts and Opens C-13 Short 0.80 18 Hr. switch s0 50 • 00009 Redundant .000036 9 
on. ;< ll the time Switches 
(013) 

C-13 Open o. 10 Loss of 18 hr 050 • 00009 • 0000045 21 
closure 

B-13 Open 0. 10 " 050 • 00009 • 0000045 21 

·' 

--970-7A 
SHEET .J.L Of 27 



NO. I'REY. NO 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 
PAGE 15 OF 27 PAGES 

ASSY FAILURE DESCRIPTION I RELIABILITY I SUPPLIER NAME riSSION PHASE(S) I "SSY DWG OR SK REFERENCE ORIGINATOR DATE SUBSYSTEM NAME rSSEMB L Y NAME GOAL Gulton INITIAL 9122 I 69 
REVISION 11 I 10 I 69 RSST 0. 996 DSD CK 13877-00!A Rel I 

SYSTEM FAILURE PROBABILITY 
RANK RELIABILITY STATEMENT OF THE ASSUMED FAILU.RE FAILURE DESIGN COMPENSATI ON CRITICALITY ·rN .. ~·s~~M6~~~~T6~~~iPC::ro'i.UIT MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR MODEL CODE NUMBER 

X ,gS (Q). FAILURE MODE 
(a) X (E) X (Q) X loS ASSY IDENTIFICATION (a) (E) 

Ql3 2N2222A Shorts and Opens C-13 Short 0.80 18 Hr sw close 050 • 00009 Redundant .000036 9 
continuously Switches 

C-13 Open 0. 10 Loss of IS hr 050 • 00009 II • 0000045 21 
sw II • 0000045 21 

B-13 Open o. 10 II 050 • 00009 

-·' -··· ·-····--··-· -·· -~-··--··-· ~ ·- -· - r-----.. ·----- ·--- -·----

R33, R34 RCR07 Shorts and Opens Short o. 10 Probably load 100 • 000005 Add Series .0000005 28 
power supply Resistors 
unless Ql2, Ql 
and Qll, open 
probable loss 
of all outputs 

Open 0.90 Loss of 18 hr 050 • 000005 Quad Resistors .00000225 24 
output 

·-···-------- - . ------ ····--··------ -- ··-·- -............ ~.~ ...... 
R35 RCR07 Shorts and Opens Short o. 10 Loss of 18 hr '050 . 000005 Series Resistor • 00000025 30 

closure but tel-
em would look 
like it has occured 

Open 0.90 Possible turn 050 • 000005 Quad Resistors • 00000225 24 
on of IS hr 
switch 

. --970-7A 
SHEET _ll_ Of 27 



FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITYlSUPPLIER NAME 
GOAL 

0. 996 Gulton DSD 

I MISSION PHASE(S) 

PART, COMPONENT, UNIT, CIRCUIT 
ITEM, SET OR BOX DESCRIPTION 

STATEMENT OF THE ASSUMED FAILU.RE FAILURE 
MODE 

R31, R32 
RCR07 

Shorts and Opens 

t-----------+- _,, ........ , --· ·--
R29, R30 

RCR07 

CR12 
IN914 

Shorts and Opens 

Shorts and Opens 

Short 

Open 

Short 

Open 

Short 

Open 

NO. lREV.NO 

PAGE 16 QF 27 PAGES 
ASSY DWG OR SK REFERENCElORIGINATO.R. 

CK 13877-00lA Re1. 

DATE I SUBSYSTEM NAME 
INITIAL 9/22/69 . 
REVISION 11/10/69 

--r ASSEMBLY NAME 

I RSST 

SYSTEM 
EFFECT ON ASSEMBLY I EFFECT 

(a) I . NUfe! ER 

FAILURE 
PROBABILITY 
X loS (Q). 

DESIGN COMPENSATION 
TO ELIMINATE THE 
FAILURE MODE 

PROBABILITY 
CRITICALITY 
PRODUCT 

(a) x (E) X (Q) x 105 

0.101 Loss of counter 0~ oj !I ~rioT<J !OIO! 5 None JOTo~OiO!S 
I I .l 0 

• I I I I • ' • I ' I 

te1e signal, ! i , ! ! ! j i ! ! i 1 i !_ : j l 
0. 901 Increase in tele 0 !1 OJ ! .!01 0:0 :0!0 js .:o1

1
o!o !O jO !Oi4: 5 

signal output ! ! ! i l l ! ! ! i : I I 1 ! • : 
. • ::: : : :I ::I I I:!: 

counter. , ! 1 i : : 1 : l I l ! I ! I : : 
-+--------- . ; I i ; ; I ; ; ; ! ----------.. ·-·-00

--· ·-+j+··H·+H--
0.101 Increase in te1e 0 !I iO: !.!O!O!O 1J ;o!s None ,:0.010:0 iJ'1o:o:s 

. . . I I •••• ' 'I' I . I. 
output, counter j ! ~ : i ! i j j j ! ! i : i ! : j 

0. 901 Loss of tele. 0 ~ !Oi !·!010!0!0!0!5 .jO!OlOjO pjoj4!5 
Counter output ; ! ! j ; j i ! f ! i ! l j i i i l 

RANK IRELIABILITY 
FOR MODEL CODE 
ASSY IDENTIFICATION 

34 

29 

34 

29 

looks a1 ways 1o·· I ! ! 11 : 1 ! J : 1 j 1
1 

: : • 1 ! : 
'""Y' • I I 0 I I ' I • I I I 

I +• ... ,.. •. -~_,.. ... ·+·+··!--·-.,- ·-- L-+i I I I 
! ! : i i}!! :! :T!: i i 
! ! Iii 1 I :: l:: l i:!: 

0.101 1 min. pulses 0 !5 !0 !,IQOi0!01
1s: Redundant .1o!ao;o 10i2!s: 

• I l. I I 1 I • I. 1 I I I I 
will be fed to ! ! ! ! 1 ! : ! : Diodes I ! ! :

1 
I ! I i . . .. . . . . ., I' , 

each counter 1 : l : ·
1

1 i I 1 : , I ! 1 l f i 
: ! I:. : I ! : i I: t I: I: 

~~a~=~~;:1~~:e ! j l 1 l i ! i j i ! l l l l l i 
! ! i i; : ! I i i i;: i:; I 

or come early. : ! ; i 1 : 1 , : ! : j ! ! l i i 
18hourpulses O!Sjo HJ:o!ojo:l'si .jo~:O!OIO!Z!Zjs 
will be 1 min. : : : ; I i i : j : 1 I 1 I l : 

o. 90i 

Z3 

24 

wide. : ! if I i i ! ! l j! l 'j ! ' ! 
1--.. ··~·--· j.:-·--------- I ~ . .. '+-l-.i-•. .k' I • " :I. I I I 

• : ; I' I I ' 'I' I. --. 
Qll ShortsandOpens C-EShort 0.80 Lossoflmin, 0~ iO ·iojolo;09i Redundant .jojaOiOl3!6j 

2N2222A and 18 hour i ; 1 ! i ! I Transistors ! i I l i i 1 
9 

outputs • i i j ! 'I ! ! i i i i i i l i 
• • • : • I I I ' I 0.101 18 hour s1gnal o :S :o .!0:0 o;o 91 .:o:do;ojo!4:s: 

.11 b . . : I I I I I : I I I • : • : 
Wl elrmn, ! I li I I :',:J jlfl 
wide. ; ! i i i i i i i i I i ! 

0.101 18 hour signal o !s ;o .jojojo!o 9j ·iOjOio!oloj4is: 
'11 b 1 • ' ' ' ' ' ' • I I I I ' ' 

w~ e rmn, j! l!! i l !!j! •jli 
w1de, • : 1 : 1 : 1 : I 1 : ! 1 ! 1 

: ! I II I I \I\ IIIII 
i i l i i :I i! Ill! 
:: : : 1 :! : ! 0::: 
! ! ! l I ! :! i l:!: 
:; i : ,: :! 1 i I: 11 ! : I l :! ! I :! I 

I! l ! I ill i i Ill 

C-E Open 

B-E Open 

970-7 

21 

21 

SHE~T _lL OF ....1:J._ 



FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILIT1SUPPLIER NAME 
GOAL 

0. 996 Gulton DSD 

I MISSION PHASE(S) 

PART, COMPONENT, UNIT, CIRCUIT 
ITEM, SET OR BOX DESCRIPTION 

STATEMENT OF THE ASSUMED FAILU.RE FAILURE 
MODE 

RZ7 'Shorts and Opens I Short 
RCR07 

Open 

---.. ----·--,.- --···-------~---~ RZ8 Shorts and Opens Short 
RCR07 

Open 

----~----------·--·--· I QlO Shorts and Opens C-E Short 
2N222ZA 

C-E Open 

B-E Open 

- 'Shorts -and Opens -------iC-E Short Q9 
2NZ222A 

C-E Open 

B-E Open 

970-7 

NO. 1REV. NO 

PAGE 17 OF 27 PAGES 

1ASSY DWG OR SK REFERENCE I ORIGI NATO.R' 

CK 13877-00lA lDATE 
INITIAL 9/ZZ/69 
REVISION 11/10/ 6~ 

SUBSYSTEM NAM~ 1ASSEMB LY NAME 

RSST 

EFFECT ON ASSEMBLY 

(a) 

0. 10 I Probable load-
ing of +12V 
input supply 
with loss of all 
outputs. 

o. 9o I 18 hr. signal 
will be 1 min. 
wide. 

0. 10 I Qll will ngt 
turn on 18 hr. 
pulse will be 
1 min. wide. 

0, 90 I Possible loss 
of 18 hr. 
signal. 

0.80 1 min switch 
on continuous. 

o. 10 Loss of 1 min. 
closure. 

o. 10 Loss of 1 min. 
closure. 

0.80 1 min·.-sw on 
continuously. 

o. 10 Loss of 1 min. 
output. 

o. 10 Loss of 1 min. 
output. 

SYSTEM 
EFFECT 
NUMBER 

(E) 

.- 1-l 
1 io p! 

' I: 

i ! i 
o is ~I 
ll! 

ojs iol 
! :: 
I •' 

I i! 
o is iol 

J II 
··-l~ .. L~ .. ~ 
o !s !oi 

: i; 

o is ioi 
: :! 
' I • 

o :s :o! 
: ll 

Ol510; 

o is !ol 
: ! : 

o is ioi 
: :! 

l l: 
: i 

! 

FAILURE 
PROBABILITY 
X toS (Q) 

ITT: 
j~ ~ io o s 
~ ! 1 ! 
i i i l 'ob .. j ; ~ !o o s 
I • • t 

ll!l 
: 'oioio iolo•s 
:I: I I.' I' i · :: 

ll i i ; ! ! :. I I :: 
I! I : : ! : 
: ,o;oiOjO!O•S 

i 1! i i i 1 
Iii ! I l: 

)-4~ f ~~ 
l jO;® !019! 
::I: I I: 
i ioio!o io i9! 
: 1l l i i i 
: o 1 , o 1 I 

i loio io lo i9l :I:: I :: 

1 ,' l i ! i I •• ! / :. 

10iiJ!OTOT9 
I! I i i 

iol olio~ l9 ! i l ! 
ioi o ojo!9 

! I ill 
• : • t I 

i i I ! i 
lllll 
1 1 •

1 

~ , 

! i l ~ 

DESIGN COMPENSATION 
TO ELIMINATE THE 
FAILURE MODE 

Series Resistors 

Quad Resistors 

Redundant 
Resistors 

Quad Output 
Switches 

QU.aaTransistor s 

PROBABILITY 
CRITICALITY 
PRODUCT 

(a) X (E) X (Q) X 105 

I i;. L I ; ; 
'!oia,,o !0 r !ol 51 

I • I i o, :I' i I :: ' I . ' I. 
! l: ! i! i l ! ·: I : 1: • 
I 1 I I j I J l 

.:o joo lo !o!2! 2: 5 
: • I l l 1 l: 
I IiI :. I: 

RANK IRELIABILITY 
FOR MODEL CODE 
ASSY IDENTIFICATION 

28 

Z4 

i i!: i 1 i i 
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I: I . I. I! 
l i l I! i I 
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IiI i ! ! I: 'o. I • I . ,; . ·i :o:o:o o: ... ~ 
l i I! I: i: 
I : ·: ! :I I 
. I I; i! I! 

·l0 :op-jU-PPi 
: i i! i; I! 

.!oiojojo ioi4!Si 
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FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

.+.SSY F.t.ILURE DESCRIPTION 

·rr"E'lA~·s~~M&~~~~To~rd~iPCfro~uiT 

CRlO, CRll IN914 

RELIABILITY I SUPPLIER N.t.ME 
GO.+.L 

0.996 
Gulton 

DSU 

ST.t.TEMENT OF THE ASSUME.D F.t.IU~RE 

Shorts and Opens 

MISSION PHASE(S) 

Short 

Open 

FAILURE 
MODE 

1---------------------- ·--- ·-,·--------------------- ---- -------
R26 RCR07 Short and Opens Short 

Open 

I 
ASSY DWG OR SK REFERENCE 

C:K 11R77 .. nn 

ORIGINATO.R 

(a) 

SYSTEM 
EFFECT ON .t.SSEMBLYI EFFECT 

NUc'tJER 

0.80 I Qll may not 1050 
turn off, loss of 

o. zo I 18 hr pulse. r o5o 

o. 10 

0.90 

Qll will not 
turn on and the 
18 hr pulse wil 
be one min lon 
Loss of 1 min 
output pulse 
1 min pulse 
switch may 

050 

050 

~EL 

F.t.ILURE 
PROB.t.BILITY 
X loS (Q). 

. 00005 

. 00005 

• 000005 

• 000005 

I 

NO. 1REV.-NO 

PAGE 18 OF 27 PAGE$ 

DATE I SUBSYSTEM N.t.M!' 
INITI.t.L 9{22{69 

.t.SSEMB L Y NAME 

RSST REVISION 1/ 0/69 

I 
I 

I 

DESIGN COM PENS.+. Tl ON ~=?,!l~!Lwyy 
1 

R.t.NK rELI.+.BILITY 
TO ELIMINATE THE PRODUCT FOR MODEL CODE 
F.t.ILURE MODE (a) x (E) x (Q) x loS .t.SSY IDENTIFICATION 

Redundant . 00002 
r2 Diodes 

.000005 19 

-
Quad Resistors I . 00000025 30 

• 00000225 24 

I 
f------1tZ4,- R.25, -----RCR07 Shorts and Operis. turn on ....l...-.- I I • 

Short ---- ------··cr:·Io I ProbaolYIOid 1100 • 000005 Redtiriaant -- 1 

Open 

970-7A ' 

power supply 
unless Q9, 10, 
11, open. Loss 
of all outputs. 

0. 90 I Loss of 1 min I 050 
output and 18 h 
pulse will be 1 
min wide 

Resistors 

. 000005 . 00000225 124 

SHEET ...!!.,._ OF _2_7_ 



FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

RELIABILITY1SUPPLIER NAME 
GOAL Gulton 

ASSY FAILURE DESCRIPTION MISSION PHASE(S) 

I 
ASSY DWG OR SK REFERENCE 

CK 13877-00lA 

ORIGI NATO.R 

·f'r"'E~~·s~~M6~~~~ToJisNJ~iP1'ro~u1T 

Cl, C2, CSR!3 

I -------
CRI IN3595 

0. 996 DSD 

STATEMENT OF THE _ASSUMED FAILL!RE 

Shorts and Opens Short 

Open 

FAILURE 
MODE 

Shorts and Opens -- --~-s-h.-;~t ·-· --- -

Open 

(a) 

0.80 

0.20 

0.80 

o.zo 

I •-uoO h"hh--._. oOn ohhhhhh>hth••h>•h•Ooh>-o> _____ -------··t-·--·->h>o>o > • ---- • -----· 

R6 RCR07 Shorts and Opens Short 0. 10 

Open 0.90 

SYSTEM 
EFFECT ON ASSEMBLY I ~~:;:~~ 

(E) 

Loss of all rOO 
outputs 
Loss of Power 010 
off operation 

tilE~ .. -
Reduction in Jo5o 
power off oper-
ation 
Logic counters poo 
will only get 
6 volts, margin 
a! 
In~;~~-~~-;:; ----yo 10 

current as power 
comes up. Pro-
bably no el'fect 
Logic counters, 100 
will only get 5 

Rel 

FAILURE 
PROBABILITY 
X 1o' (Q) 

,. 000008 

• 000008 

1 . oooo5 

1 • oooo5 

1 . oaooo5 

. 000005 

NO. 

PAGE 19 
DATE I SUBSYSTEM NAME 

INITIAL 9/22/69 . 
REVISION 11/10/69 

PROBABILITY 
CRITICALITY 
PRODUCT 

tREV. NO 

OF Z7 PAGES 

ASSEMBLY NAME 

RSST 

FOR MODEL CODE 
DESIGN COMPENSATION 
TO ELIMINATE THE 
FAILURE MODE 

(a) x (E) X (Q) X 105 

RANK ~RELIABILITY 

A5SY IDENTIFICATION 

I 
Quad Cars 

I . 0000064 I 17 

.0000006 I 32 

T Quad Diod;;~ ·--T-:-<i00o_2 ____ T 12 I --

I I .00001 114 

·1· ···--- -- -- --·- --~·:ao<roooos .. 
J34 

I Parallel 
Resistors I • 0000045 121 

1-R:r -----R:'ER'i><rr·---·-t-sll<,-rts-·ati<Co:pelis-------rsilait-- -- ·· volts, -marginal 
Loss of 250 rna 010 • UUU007 

I .. -..................... I oVVVVVVVI ·-----a-·-·1 I I I ~ I I '0!:1 ...... 11 ... 1 nnnn0007 :;('!( 

current limit Resistors 
with internal 
failure 

Open 0.90 Loss of all poo 1 • ooooo1 I I • 0000063 118 
outputs 

970-7A ' 
SHEET ..!.2__ DF Z7 



NO. IREV.NO 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 
PAGE 20 OF 27 PAGES 

ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME -f MISSION PHASE($) I ASSY DWG OR SK REFERENCE I ORIGI NATO.R. DATE SUBSYSTEM NAM!! rSSEMB L Y NAME GOAL 
INITIAL 9/22/69 

0.996 Gulton - DSD CKI3877 -OOIA Rei REVISION !!/!0/69 RSST 

SYSTEM FAILURE PROBABILITY 
RANK RELIABILITY ·rlERM:·s~~M6~~~~T6~~~jpC.:lb'i..UIT STATEMENT OF THE ASSUMED FAILURE FAILURE DESIGN COMPENSATION CRITICALITY MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR ~~N\~,:j~~~ION NUMBER 

X io5 (Q) FAILURE MODE 
(a) x (E) X (Q) X 1r ASSY (a) (E) 

VRI Shorts and Opens Short 0. 80 Loss of Ref I. 00 . 0004 Redundant Zeners . 00032 2 
IN4572A voltage for re-

set. Will lose 
initial reset an 
timer may go 
early 

Open 0.20 Reset will occu 0.50 . 0004 . 00004 8 
on power inter-
rupt. Loss of 
power off capa-
bility 

r-·-----·------·------- ---- ·-----··· --------.--------- -- ---------··----- ·-·--·--- ------------- ... -- ----· ----- ------ -- ------- ----- - .. • ·• -·-•• "··•-•w••• •··-- ------- f-· CR2, CR3 Shorts and Opens Short 0. 80 No effect slight o. 10 . 00005 . 000004 22 
IN914 change Ref 

voltage for re-
set 

Open 0.20 Loss of power 0.50 . 00005 Quad Diodes . 000005 19 
.. f---------.. ·-··---.. ----..... off capability 

-~>·-----_.,.. ....... ···~--....... -~J ..... '< ~- ,.. ........ ,,..,.._ f---.. ··-~ ... _ .... _ ··--· ... - ... ---------- -·- f.- .. ··-----

R7 Shorts and Opens Open 0.90 Possible loss I. 00 . 000005 Quad Resistors . 0000045 21 RCR07 of initial reset 
three month 
output may be 
early 

.. ·····--· +---·-··-·----... --.. r--·-----
Short 0. 10 Excess current I. 00 . 000005 Quad Resistors . 0000005 28 

drawn from 
supply loading 
it down. Loss 
off all outputs 

CR4 Shorts and Opens Short 0. 80 Loss of Q5 and l. 00 . 00005 Quad Diodes 00004 8 IN3595 loss of initial 
reset output 
may go early 

. Open 0.20 " l. 00 . 00005 " . 00001 14 

970-?A 
SHEET ___12. 01' _£__ 



FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION SUPPLIER NAME 

Gulton DSD 

TMISSION PHASE(S) 

·FNM~·s~~M&~~~~T6~:l!~iPC.:Fo'i.UIT STATEMENT OF THE ASSUMED FAILU.RE FAILURE 
MODE 

R9, RlO 
RCR07 

Rll, Rl2 
RCR07 

Shorts and Opens 

Shorts and Op~ns 

Short 

Open 

Short 

Open 

ASSY DWG OR SK REFERENCE TORIGI NATQR. 

CK 13877-001A Re1, 

(a) 

o. 10 

0.90 

o. 10 

0.90 

SYSTEM 
EFFECT ON ASSEMBLY I ~~~~~ 

(E) 

Increase in outf 010 
put tel em level 
for counter. 

Next to last 3 1 o5o 
month counter 
stage looks 
like it is alway 
low. 

Next to last 3 1050 
month counter 
stage looks 
like it is low 
always. 

Increase in out-1 010 
put tele level 
for counter 

FAILURE 
PROBABILITY 
• ,gS (Q) 

• 00000 

• 000005 

• 000005 

• 000005 

NO. ~REV.~NO 

PAGE 21 OF 27 PAGES 

DATE 9/22/69 fSUBSYSTEM HAM!' TASSEMB L y NAME 

I RSST 
~~~\~I~N 11/10 I 6 

PROBABILITY 
DESIGN COMPENSATION CRITICALITY 

1 
RANK rELIABILITY 

TO ELIMINATE THE PRODUCT FOR MODEL CODE 
FAILURE MODE (a) x (E) x (Q) x 1g5 ASSY IDENTIFICATION 

None • 00000005 34 

Quad Resistors .00000225 24 

Quad Resistors • 00000025 30 

• 00000045 29 

CR5 
IN3595 

·;~~~-;~-~nd Opens ·----,ffi:o;;-----~:-sol~-~wi{i'"~ hoo I . 00005 I Quad Diodes t . 00;~·--~--t-.. -----1 
loaded, Loss oJ 
power off._ Hole 
on time. '-.. 

Open 

970-7A ' 

Counter may 
stop. 

0. 20 J Next to last 
counter stage 
looks high all 
the time, 

050 • 00005 • 000005 19 
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I NO. tREY. NO 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET I PAGE 22 OF 27 PAGES 

ASSY FAILURE DESCRIPTION RELIABILITY I SUPPLIER NAME riSSION PHASE(S) JASSY DWG OR SK REFERENCE I ORIGI NATQR DATE 9/22/69 SUBSYSTEM NAM)ii rSSEMB L Y NAME 
GOAL 

~~~\~I~N 11/10/69 0. 996 Gulton DSD CK 13877-00lA Rel. RSST 

SYSTEM FAILURE 
PROBABILITY 

RANK RELIABILITY STATEMENT OF THE .ASSUME.D FAILU.RE FAILURE DESIGN COMPENSA Tl ON CRITICALITY 
rr"£~~·sW\~~~~~T6~fc!~iP1'Fo'i.UIT EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE FOR MODEL CODE MODE NUMBER 

X Jcf PRODUCT 
(Q). FAILURE MODE (a) X (!)X (Q) X 105 ASSY IDENTIFICATION 

(a) (E) 

Q5 Shorts and Opens C-E Short 0. 80 Reset will be on 100 • 00009 Redundant '000072 7 
2N2907A all the time. Transistors 

Loss of all out-
puts. 

C-E Open ·a. 10 Loss ofinitial 100 • 00009 • 000009 15 

B-E Open 0. 10 Reset counter 100 • 00009 .000009 15 
may go early 

Rl7 Shorts and Opens Short o. 10 Loss ofinitial 100 • 000005 Quad Resistors • 0000005 28 
RCR07 Reset counter 

may go early 
and 3 month 
signal will be 
early 

Open 0. 90 Q6 may turn on 100 • 000005 • 0000045 21 
and cause reset 
loss of outputs 

Q6 Short and Opens C-E Short 0. 80 Reset is present 100 • 00009 Redundant • 000072 7 
2N2222A at all times. Transistors 

Loss of all 
outputs. 

C-E Open 0. 10 Loss of reset 100 • 00009 .000009 15 
3 month output 

B-E Open 0. 10 may come early 100 • 00009 .000009 15 

. 

970-7A SHEET ~ OF _),]_ 



NO. I•REV. NO 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PAGE 23 OF 27 PAGES 

ASSY FAILURE DESCRIPTION 

1 

RELIABILITY rUPPLIER NAME riSSION PHASE(S) rSSY DWG OR SK REFERENCE rRIGI NATO.R. rATE 9/22/69 rUBSYSTEM NAM~ rSSEMB L Y NAME 
GOAL ~N~~~I~I~N 11/1 0 /6 9 0. 996 Gulton DSD CK 13877-00IA Rei. RSST 

SYSTEM FAILURE 
PROBABILITY 

FAILURE DESIGN COMPENSATION CRITICALITY RANK RELIABILITY 
iNM~·si~M&~~~~T6~rc!~iPCf~o~UIT STATEMENT OF THE ASSUMED FAILU.RE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE FOR MODEL COD! MODE NUMBER 

X loS PRODUCT 
(Ql. FAILURE MODE (a) x (E) x (Q) a 105 ASSY IDENTIFICATION 

(a) (E) 

RIB, Rl9 Shorts and Opens Short o. 10 No effect 000 • 000005 None • 00000 35 
RCR07 Redundant 

Resistor 

Open 0.90 Reset will be 100 • 000005 Qual Resistors • 0000045 21 
present all the 
time. Loss of 

' all ou!J>uts. 

CR6 Shorts .and Opens S~ort 0.80 Probably no 000 • 00005 None • 00000 35 
IN914 effect 

Open 0.20 Loss of manual 100 • 00005 Quad Diodes • 00001 14 
reset 

Q7 Shorts and Opens C-E Short 0.80 Loss ofinitial 100 • 00009 Redundant • 000072 7 
2N2222A reset. Counter Transistors 

may go early. 

C-E Open o. 10 Reset on all 100 • 00009 • 000009 15 
the time 

B-E Open Loss of all 100 . 00009 . 000009 15 
outputs 

R20, R21 Shorts and Opens Short o. 10 Load down 100 . 000005 Redundant Quad . 0000005 28 
RCR07 power supply Resistors 

with loss of 
all outputs 

Open 0.90 No effect 000 • 000005 None • 00000 35 
Redundant 
Resistor 

970-7A SHEET ..2.1_ OF _2_7 __ 



NO. IREV.NO 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PAGE 24 OF 27 PAGES 

ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME I MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINAToR DATE 9(22/69 SUBSYSTEM N"M~ ASSEMBLY NAME 
GOAL ~~~\~ION 11/10/69 o. 996 Gulton DSD CK13877-001A Rel. RSST 

SYSTEM FAILURE 
PROBABILITY 

RANK 
·rleRM~,S~~M&~~~~T6~f~~~PC:.:ro~UIT STATEMENT OF THE ASSUMED F"ILU.RE F"ILURE DESIGN COMPENSATION CRITICALITY RELIABILITY 

EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR MODEL CODE MODE NUMBER • loS (Q). FAILURE MODE (a) x (E)x (Q)x 1oS ASSY IDE NT I fiCA TION 
(a) (E) 

CR8 Short and Opens Short 0.80 Manual reset 100 • 00005 Redundant Diodes • 00004 8 
1N914 may not work. 

Open 0.20 Reset will be 100 • 00005 • 00001 14 
on all the time. 
Loss of all 
outputs. 

,, ' . 
QS J-FET Q22 Shorts and Opens D-S Short 0.80 Loss of reset 100 • 00029 Redundant FGTS • 000232 4 

U2154 C-E Short possible early and transistors 
2N2222A output of 3 

month counter 

D-S Open o. 10 No effect 000 • 00029 • 00000 35 
C-E Open Redundant 

transistors 

G-D Open o. 10 Loss of reset 100 • 00029 • 000029 10 
B-E Open possible early 

output of 3 
month counter 

R22, R23 Shorts and Opens Short o. 10 No effect, 000 • 000005 None • 00000 35 
RCR07 Redundant 

Resistor ' 

Open 0.90 Loss of reset, 100 • 000005 Qual Resistors . 0000045 21 
3 month 
counter may go 
early 
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NO. IREV.NO 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 
PAGE 25 OF 27 PAGES 

ASSY FAILURE DESCRIPTION I RELIABILITY I SUPPLIER NAME I MISSION PHASE(S) rSSY DWG OR SK REFERENCE ORIGINATqR D~~~~M 22/69 SUBSYSTEM NAM~ rSSEMB L Y NAME GOAL 

0. 996 Gulton DSD CK 13877-001A Re1. REVISION 11/10/6 9 
RSST 

SYSTEM FAILURE PROBABILITY 
RANK PART, COMPONENT, UNIT, CIRCUIT STATEMENT OF THE ASSUMED FAILURE FAILURE DESIGN COMPENSATION CRITICALITY RELIABILITY .ITEM, SET OR BOX DESCRIPTION MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR MODEL CODE NUMBER x~o5 (Q) FAILURE MODE 

(a) • (E). (Q). 105 ASSY IDENTIFICATION (a) (E) 

C5 Shorts and Opens Short 0.90 Loss of reset 100 • 000023 Eliminate Part or . 0000207 11 HRDM CAP 3 month counte Series Caps 
may go early 

Open 0. 10 Loss of some 010 
noise immunity 

• 000023 Eliminate Part . 0000023 31 

for reset 

C9 CAP Shorts ~nd Opens Short o. 90 Loss of reset 100 • 000005 Redundant CAPS • 0000045 21 CKR06 3 mounth counte 
may go early 

Open o. 10 Loss of some 010 • 000005 . 00000005 34 
noise immunity 
on reset line 

CR42 Shorts and Opens Short 0.80 Loss of counter 100 • 00005 Quad Diodes • 00004 8 1N3595 supply voltage 
loss of all 
outputs 

Open 0.20 Reset line can 010 • 00005 Eliminate Clamp • 000001 26 
exceed VDD Diode 
supply possible 
damage to 
counter, but 
not likely 

970-7A 
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NO. !•REV. NO 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 
PAGE 26 OF 27 PAGES 

ASSY FAILURE DESCRIPTION I RELIABILITY l SUPPLIER NAME I MISSION PHASE(S) I"SSY DWG OR SK REFERENCE I ORIGI NATQR. DATE SUBSYSTEM NAM!' I"SSEMB L Y NAME GOAL 
INITIAL 
REVISION 

SYSTEM FAILURE PROBABILITY 
·rNM~·s~~M&~~~~T6~r~~iP<=,!ro'i.UIT STATEMENT OF THE ASSUMED FAILuRE FAILURE DESIGN COMPENSATION CRITICALITY RANK RELIABILITY EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE FOR MODEL CODE MODE NUMBER 

X loS PRODUCT 
(a) (E) (Q) FAILURE MODE 

(a) X (E) x (Q) X 1oS ASSY IDENTIFICATION 

C10 Shorts and Opens Short 0.80 Loss of 1 min. 050 . 000005 Redundant CAPS • 000002 25 
CKR12 pulse 18 hr. 

outputs 

Open o. 20 Early outputs 050 • 000005 .0000005 28 
of the 1 min. 
and 18 hr. 
pulses may 
occur. 

Cll Shorts and Opens Short 0.80 Loss of 18 hr. 050 • 000005 Redundant CAPS • 000002 25 
CKR12 output 

Open 0.20 Early output 050 • 000005 • 0000005 28 
of the 18 hr. 
pulse may 
occur 

CR51 Shorts and Opens Short 0.80 Loss of some 050 • 00005 Redundiant Diodes • 00002 12 
1N3595 power off hold 

count time 

Open 0.20 Loss of tele 050 • 00005 .000005 19 
Counter stage 
would always 
look high 

Q23 Shorts and Opens C-E Short 0.80 Loss of reset 100 • 00009 Redundant • 000072 7 
2N2907A on slow rise Transistors 

time power 
application. 
Possible ear 1 y 
output of 3 mo. 
output. 

C-E Open o. 10 Reset will 050 • 00009 • 0000045 21 
occur when 
voltage dips. 

B-E Open 0.10 Loss of power 
off count hold. 

050 • 00009 • 0000045 21 

--970-7A 
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I NO. lREV.NO 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET I PAGE 27 OF 27 PAGES 

ASSY FAILURE DESCRIPTION I RELIABILITY I SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINAT(\R DATE 9/22/69 SUBSYSTEM NAM~ rSSEMB L Y NAME GOAL 
~i~:~I~N 11/10/69 0, 996 Gulton DSD CK 13877-00lA Rel, RSST 

SYSTEM FAILURE PROBABILITY 
RANK 

·rleRM:·si~Mc~~~~TD~~J~jp'fFo'..UIT STATEMENT OF THE ASSUMED FAILU.RE FAILURE DESIGN COMPENSATION CRITICALITY RELIABILITY 
MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR MODEL CODE NUMBER 

X 1oS (Q), FAILURE MODE (a) x (E) x (Q) x 105 A5SY IDI!NTII'ICATION 
(a) (E) 

R63 Shorts and Opens Short o. 10 Increase of 100 • 000005 Redundant • 0000005 28 
RCR07 current from Resistors 

supply. Pas-
sible loading 
and loss of 
output, 

Open 0.90 Resetwillocur 050 • 000005 .00000225 24 
when voltage 
drops. Loss of 
power off 
count hold, 

CR50 Shorts and Opens Short 0.80 Los§ of some 050 • 00005 Redundant Diodes • 00002 12 
1N914 reset margin 

voltage, 

Open 0.20 Loss ofinitial 100 .00005 Parallel Diodes • 00001 14 
reset capabilit 
3 mo, output 
could go early, 

Cl2 Shorts and Opens Short 0,80 No effect unles 050 • 000005 Quad CAPS • 000002 25 
CKR12 power is low on 

input this waul 
cause cap to 
discharge and 
lose power off 
hold count, 

Open 0.20 Loss of clock, 100 • 000005 • 000001 26 
loss of all 
oul:I>_uts, 

R6l Shorts and Opens Short o. 10 Loss of clock 100 • 000005 Redundant .0000005 28 
RCR07 signal loss of Resistors 

all outputs. 

Open 0,90 Loss of power 050 • 000005 • 00000225 24 
of hold count 
capability, 

970-7A ' SHEET ...1:J..._ OP _E.__ 


