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pATE 5/28/70

This ATM 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 from 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 X@/

Lee Moskowitz
ALSEP Reliabili

4 2

Approved by ¢
S. J. Ellison
Manager,

ALSEP Reliability




NO. lREV. NO

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET

PAGE 2 oF 27 PAGES
ASSY FAILURE DESCRIPTION RELIABILITY |SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE | ORIGINATOR DATE SUBSYSTEM NAME ASSEMB LY NAME
GOAL INITIAL 9/22/69 j
0.996 Gulton DSD CK 13877-001A Rel REVISION 11/10/69 RSST
SYSTEM |  FAILURE DESIGN COMPENSAT! ON Ry RANK JRELIABILITY
'G’AE%TIS%OTMggréEO’)‘(TISgSNCI;iPC‘I!FO%U'T STATEMENT OF THE ASSUMED FAILURE FﬁgbUERE EFFECT ON ASSEMBLY 55(";'55; :i::;AB:;;TY ;%EwamMAJDEET”E ERR'O.‘;SQ!F'TY s :ggy :‘DCEDNETL'FchR%ON
(@) , (@) « (&) x (@) x 10
HIB
AZ E0078 Fixed Output Fails High (Pin 4)0.5¢ Loss of Clock 1.i0;0 1010 4 |810 | Redundant Hogzi«; 1
o8 MOS MS1 f,:’fl’: g)°;’:;:tg Fails Low (Pin 4)0.5§ Counter Stops | i1.0i0 oo l4isio é‘;lﬁlf:r? 1 sec ¥
E . RPN I — v e i e e : bl "
A3 E0078 Fixed Output Fails High 0.59 Loss of Clock 1.i0{0 .00 % 8|0 | Redundant 16 KHz ;!)bil!'} 1
COS MOS MsI Stops Counting (Pin 4) i to 1 sec counte:s. .
Counter Fails to Reset Fails Low Counter Stops 0lo s lglo | | Hz signal could be ?)'b]zg-t 1
(Pin 4) used to 1un counter -
. ; externally | f ;
e e s e e Poid [
A4 E0078 Fixed Output Fails High Loss of 3 0:0 b k 80 | Use quad output P§0§Z§4 1
COS MOS MsI Stops Counting (Pin 4) month/output, ., | relay drivers with '
Counter Fails to Reset and 18 hour ouf it jfour 1 sec to 3
Fails Low If counter stops 0:i0 plopis :'0 month counters. 0:012 i4 1
(Pin 4) one minute ) Add redundant .
output will :
also be lost one minute and 18 i
hour outputs
et e o s . BN IS S ;
A5 E0078 Fixed output Fails High .59 Loss of 3 month} 090 PO Y B0 ]Use quad output Op 2 14 1
COS MOS MSI Stops counting (Pin 4) output, and relay drivers with
Counter Fails to Reset 18 hour output : four 1 sec to 3 montH
Fails Low loss of 3 month | :1.100 counters
(Pin 4) output and 18 Add redundant de- DO0R 4 1
hour output coder for 18 hour
: output
P ;

' 970-7
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FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PAGE 3 oF 27 PAGES
ASSY FAILURE DESCRIPTION RELIABILITY |SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ] ORIGINATOR' ATE SUBSYSTEM NAME ASSEMB LY NAME
GOAL ‘ INTIAL 9/22/69 i
0.996 Gulton DSD CK 13877-001A Rel REVISION11/10/69 RSST
SYSTEM FAILURE DESIGN COMPENSATI ON Ltk RANK IRELIABILITY
'ﬁrAE':AT'S%?ngg’;%&TISé’sNCI;lPC'I!FOCNU'T STATEMENT OF THE ASSUMED FAILURE FQLLDUERE EFFECT ON ASSEMBLY ES(;ZBT(E:; :RIOOEAB:;;TY ;%ELL,;‘ME'NMA‘;DEETHE gglogl(jé.lr.lTY s :?:Y :‘D?NETL'FCIgR%ONL
{a) g (@) x (€ x (@) x 10
~ 1] 1T
A6 E0078 Fixed output Fails High 0.50 |Loss of 3 month 100 . D D 4.'.8 0 Use quad output ' 'b 0 2:"4 1
COS MOS MSI Stops Counting (Pin 4) output and 18 relay drivers with
Counter Fails to Reset jhour output if four 1 sec to 3 month : é
counter stops. counters. Add re- H !
dundant decoder for 1 i
Fails Low 0.50 " 1i00 010 # 810 |18 hour output bjoizia 1
(Pin 4) e
A7 E0078 Flced output Fails High 0.50 No effect. oio| i £.0% 480 [None i | .loiojoio | 35
COS MOS MsSI Stops counting : s
Counter Fails to reset (Pin7) Redundant. ; Ty
jcounter will H H
lcause 3 month : : '
output to occur § : i
Fails Low 0.50 JLoss of 3 month 030 DOR 8::0 Use quad output re- 0024 1
joutput lay drivers with .
i |four 1 sec to 3 month
i |counters.
A8 E0078 Fixed output Fails High 0.50 |Loss of 3 month Do F B;O Use quad redundant O_b 2 4 1
(Pin 4) output counter and relay
: drivers
A9 E0078 Stops counting '
Al10 E0078 Fails to Reset Fails Low 0.50 " i 10:0 0 p 4 B [Use quad redundant 00 % 1
COS MOS MSI (Pin 4) I counter and relay : 1
Counter drivers . g
70-7 SHEET oF _27
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FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PAGE 4 OF 27 PAGES
ASSY FAILURE DESCRIPTION RELIABILITY [SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE | ORIGINATOR' DATE SUBSYSTEM NAME ASSEMB LY NAME
GOAL INITIAL 9/22/69
0.996 | Gulton DsD CK 13877-001A Rel REVISION 11/10/69 RSST
PROBABILITY
. SYSTEM FAILURE DESIGN COMPENSATI ON CRITICALITY RANK IRELIABILITY
PART, COMPONENT, UNIT, CIRCUIT STATEMENT OF THE ASSUMED FAILURE FAILURE EFFECT ON ASSEmMBLY| EFFECT PROBABILITY TO ELIMINATE THE FOR JMODEL CODE
ITEM, SET OR BOX DESCRIPTION MODE - NU('éB) ER %1 ) FAILURE MODE (‘:)RxO?EU)C"T(Q) . 105 ASSY JIDENTIFICATION|
i i T
! l H
All E0078 Fixed output Fails High 0.5 No effect a0 {00 41810 None 0i0100:0 35
COS MOS MSI Stops Counting (Pin 7) redundant . H
Counter Fails to Reset counter will ; :
cause 3 month H i
output to occur % E
Fails Low 0.59 Loss of 3 Lo .00 4 8;0 Use quad redundan 00 25-4 1
(Pin 7) month counter . counter and relay .
; drivers : [
CR 26 Shorts and Opens Short 0.8) ! min. output 1.0 1010 0105 Use quad redundant i L oopioi 8
CR 27 will occur i | diodes :
CR 28 at intervals ; :
CR 29 up to 1 sec. !
CR 30 A4 counter H
CR 31 may speed up H
or stop. 18 :
IN 3595 hour output :
Diodes will occur
early at a i
higher PRF :
Open 0.20 1 min. and i ds Joiobiok " o bioioh | 14
18 hour outputsd : {
will occur . :
early P ‘
P /
i : '
P : ;
970-7 . H i
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FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PAGE 5 oF 27 PAGES
ASSY FAILURE DESCRIPTION RELIABILITY [SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE | ORIGINATOR DATE SUBSYSTEM NAME ASSEMB LY NAME
GOAL ) INITIAL 9/22/69 .
0.996 Gulton DSD CK 13877-001A Rel REVISION 11/10/69 RSST
PART, COMPONENT, UNIT, CIRCUIT | STATEMENT OF THE ASSUMED FAILURE FAILURE SYSTEM | FAILURE DESIGN COMPENSATI ON ZS%’.SiL‘?W RANK [RELIABILITY
ITEM, SET OR BOX DESCRIPTION - MODE EFFECT ON AssemaLy] EFFECT PR;’?‘“'L'TY IO ELIMINATE THE PRODUCT FOR [MODEL CODE L
(@ €) x1 (@ (@) x (E) x (@ x 105 | ASSY [IDENTIFICATION
" T T

CR 32 Shorts and Opens Short 0. 80} 18 hour output i L0jo [oio i0lols Use quad redundan} |} .0io0lo4 8
CR 33 will occur early] | diodes :
CR 34 at a higher ;
CR 35 PRF or counter :
CR 36 may stop :
CR 37 ;
CR 38 Open 0.20{ 18 hour output o025 00 10015 " 0:0}0§0:1 14
CR 39 will occur :
CR 40 early ;
CR 41 :
IN 3595
VR 4 Shorts and Opens Short 0. 80] Loss of system 100 0 O O:A Use redundant PlopioidR 2
VR 5 osc. Loss of a#l : oscillators

outp: ts |
IN 4572A - i
RBR Diodes Open 0. 20| No effect 0:0:0 0004 None 00 '0 010 35

Redundant

Zener used

9707 i H
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FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PaGE 6 oF 27 PAGES
ASSY FAILURE DESCRIPTION RELIABILITY JSUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE | ORIGINATOR' DATE SUBSYSTEM NAME ASSEMBLY NAME
GOAL INITIAL 9/22/69
0.996 Gulton DSD CK 13877-001A Rel REVISION 11/10/69 RSST
PROBABILITY
SYSTEM FAILURE DESIGN COMPENSATI ON CRITICALITY RANK LRELIABILITY
PART, COMPONENT, UNIT, CIRCUIT | STATEMENT OF THE ASSUMED FAILURE FAILURE EFFECT ] PROBABILITY M THE MODEL CODE
ITEM, SET OR BOX DESCRIPTION MODE EFFECT ON ASSEMBLY Nuger [ s g) FREGRENOT: (5“"”” o A5y JoENTiFcaTioN
() x (E) x (@ x
¥ !
CR 18 Shorts and Opens Short 0.83 OSC may slow 01 :0 0.0 00 Eliminate current oo bb 0;'4 22
CR 19 down. Three source Ql6. But H
month output input current sped H
IN914 will be extende may be exceeded :
or oscillator use :
Open 0.24d Q16 current 0;1:0 .0i0 i010 tol may exceed 00 0i0 OEI 26
source will not x 5% '
operate. Input i :
current will ' i :
increase f
Q16 Shorts and Opens C-E Short 0.8Q Loss of currenf 010 i 3000019 Eliminate current 400 D:0i7R2 16
2N2907A limit., Excess ' : source :
current may ;
be drawn. :
C-E Open 0.1¢ Loss of OSC anfl } 1090 00pOI " 15
all outputs.
B-E Open 0.1Q Loss of OSC + 100 0:0:010 " 0:0 1000 15
and all outputs :
) R65 Shorts and Opens Short 0. 1f] Loss of re- : 01:0 0GoopDI5 Add input diode 0010:0 :0{001i5 34
) verse volt pro-|
RCRO7 tection :
Open 0. 99 ! diio oo loiols " 0pioiojoioiais | 29
During check- .
out : : :
: : x H
i [
. : i
9707 sHeeT & oF 27 __




NO. lREV. NO

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET

PAGE 7 oF 27 PAGES
ASSY FAILURE DESCRIPTION REL(I;%TI!:.!TY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE | ORIGINATOR DATE SUBSYSTEM NAME ASSEMBLY NAME
0.996 Gulton DSD INITIAL 9/22/69
- o CK 13877-001A Rel REVISION 11/10/69 RSST
PART, COMPONENT, UNIT, CIRCUIT | STATEMENT OF THE ASSUMED FAILURE FAILURE SYSTEM FAILURE DESIGN COMPENSATI ON FROBABILITY
ITEM,'SET OR BOX DESCRIPTION - MODE EFFECT ON AssEMBLY| EFEECT PR:SBABILITY | TOELIMINATE THE ggg‘gﬁé}r-m’ ';3:'( :%EALB'CLJEE
(@) (&) x10° (@) FAILURE MODE (@) x (B) x (@ x 105 | ASSY [IDENTIFICATION
R44 Shorts and Opens Short 0.10 | Loss of current oto| 1.oid¥oion 5 Quad Resistors 0101080 010 0i5 34
RCRO7 limit by Q16 :'
Open 0.90 Loss of OSC 100} ;.0:0:0i000i5 " 00000455 21
and all outputs i
ryre . o e e e . RO U USRS IO L 1 N
RCRO7 Shorts and Opens Short 0. 10 | No effect 0i0:0 010i0 005 | Eliminate Resistor L0 010100 35
i i
Open 0.90 | Loss of OSC 1:0:0 Di0:0 0i0i5 ] Parallel Resistors pi0lo0;08 i5 21
. L o § and all outputs { {
R47 Shorts and Opens Short 0.10 | Slight current a0:0] |.i0/0]0i010:5 | Redundant series . 40 :00:0i0 35
R48 increase from ! resistors used :
RCRO7 , supply ;
Open ” 0.90 | Loss of OSC 1{0:0] i{.0{0!0,0i05 | Use quad resistors 0i0;0004 5 21
—— . e and all outputs :
R42 Shorts and Opens Short 0.10 | Slight Curr. 0.0!0] :.D10j0!0:05 | Redundant series 0;0: ¢ @0 35
RA43 increase from resistor used
RCRO7 supply 5
Open 0.90 | Loss of 16 KhZ : 1{0i0] {.0{0{010i0;5 | Use quad resistors 40:010:0i435 21
Osc. Lossofalll !
outputs i
9707 e H H
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NO, |¢REV. NO
FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PAGE 2 oF 27 PAGES
ASSY FAILURE DESCRIPTION RELIABILITY [SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE | ORIGINATOR DATE SUBSYSTEM NAME ASSEMBLY NAME
GOAL INITIAL 9/22/69
0.996  |Gulton DSD CK 13877-001A Rel REVISION 11/10/69 RSST
PROBABILITY
SYSTEM FAILURE
. I [ DESIGN COMPENSAT! ON RANK [RELIABILITY
'FIAE%'S%Q’M('J,’?O’;%';(TIS#SNA;IPC‘I!%U STATEMENT OF THE ASSUMED FAILURE Fﬁ'o%’s“ EFFECT ON ASSEMBLY 55;&%; PR:;AB,L,TY EE.Eb},"g",{‘JDEET“E g:ggﬁe_tr.l‘rv RAN lMCDEL e L
(a) (E) x 1 Q) (@) x (E) x (Q) x 105 ASSY NDENTIFICATION
Q15 Shorts and Opens D-S Short 0.80] Loss of 16 KH4 1.00} .00029 Redundant . 000232 4
U 2154 clock and all Oscillators
outputs
D-S Open 0.10 " 1.00 . 00029 . 000029 8
G~D Open 0. 10 " 1,00 . 00029 . 000029 8
R62 " | Shorts and Opens Short 0.10| Loss of 50 KHa 0.00] .000005 | None 00000 35
RCRO7 Test Signal
Open 0.90 " 0. 00 . 000005 " . 00000 35
R59 Shorts and Opens Short 0.10 §{ Will increase 0.10] .000005 Quad Resistors . 00000005 ' 34
RCRO7 current from :
OSC and may
load oscillator
Open 0.90 Loss of 16KHz 1.00 . 000005 n . 0000045 21
Osc and all out}
puts
970-74 '
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FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PAGE 9 oOF 27 PAGES
ASSY FAILURE DESCRIPTION RELIABILITY |SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE | ORIGINATOR DATE SUBSYSTEM NAME ASSEMB LY NAME
GOAL INITIAL 9/22/69
0.996 Gulton DSD CK 13877-001A Rel REVISION 11 /10/69 RSST
. ‘ PROBABILITY
) SYSTEM | FAILURE DESIGN COMPENSATI ON CRITICALITY RANK {ReLiABILITY
PART, COMPONENT, UNIT, CIRCUIT | STATEMENT OF THE ASSUMED FAILURE FAILURE EFFECT ON ASSEMBLY| EFFECT |  prOBABILITY 0 ELIMINATE THE FOR IMODEL CODE
ITEM, SET OR BOX DESCRIPTION MODE NU('gER «10° (@) FAILGRE Moo FrRODUCT 5 | ASSY [IDENTIFICATION
(@) : {a) x (B)x (@) x 10
R57 Shorts and Opens Short 0. 10§ No effect 0.00 } . 000005 Quad Resistors . 00000 35
RCRO7
Open 0.90] Loss of one 1.00 . 000005 Or eliminate it . 0000045 21

second clock
and all outputs

Q17 o Shorts and Opens C-E Short 0. 80| Loss of 16 MHz| 1.00 | . 00009 Redundant . 000072 7
2N2222A osc and all oscillators
outputs
C-E Open 0. 10 " 1.00 | . 00009 . 000009 15
B-E Open 0. 10 " 1.00 . 00009 . 000009 . 15
-R60 Shorts and Opens Short 0.10§ Loss of 16 MHz§ 1.00 | .000005 Quad Resistors . 0000005 28
RCRO7 osc and all
outputs
Open 0.90 " 1.00 . 000005 " . 0000045 21
019, Q31 T Shorts and Opens "1 7C E Short 0.80] Loss of osc ] 1.00 | . 00009 Redundant . 000072 7
2N914 Loss of all Oscillators
outputs
C-E Open 0.10 " 1,00 . 00009 " . 000009 ‘ 14
B-E Open 0.10 " 1.00 . 00009 " . 000009 14

970-74 * sweer 2 or 27




NO. |VREV. NO

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PaGe 10 o 27 PAGES

ASSY FAILURE DESCRIPTION RELIABILITY ]SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE | ORIGINATOR' DATEQ /22/69 SUBSYSTEM NAME ASSEMB LY NAME
GOAL INITIAL
REVISION 11/10/69 RSST
0.996 Gulton DSD CK 13877-001A Rel
PROBABILITY
. SYSTEM FAILURE DESIGN COMPENSATI ON CRITICALITY RANK RRELIABILITY
P. , COMPONENT, UNIT, CIRCUIT STATEMENT OF THE ASSUMED FAILURE FAILURE EFFECT PROBABILITY | FOR IMODEL CODE
TTEM, SET OR BOX BESCRIFTION MODE EFFECT ON ASSEMBLY| g E 0 (@ FRIEGRE Mome e BT e 10® | AsSY |iDENTiFicATION]
(@) (E) x . (@) x By x (@x1
Q18, Q20 Shorts and Opens C-E Short 0.80]Loss of some 0.10 . 00009 Eliminate Tran- . 0000072 16
2N914 temp stability. sistors
C-E Open 0.10 fLoss of OSC 1.00 | . 00009 " . 000009 15
and all outputs.
S R e B-EOpen = 0101 " . 1.00 } .00009 1. . : 000009 15
CR20, CRO3 Shorts and Opens Short 0. 80 |Slight chg in 0.10 | .00005 Eliminate diodes . 000004 22
1N914 freq. to lower
valve
Open 0.20 {Loss of OSC 1.00 | . 00005 . 00001 . 14
and all outputs.
CR21, CR22 Shorts and Opens Short 0. 80 JOSC may stop ox 1.00 . 00005 Eliminate Diodes. . 00004 8
1N914 just chg. freq. Used only to insure
starting.
Open 0.20 JOSC will stop 1.00 | .00005 . 00001 14
and all outputs
will be lost.
Cc7, C8 Shorts and Opens Short 0.80 JLoss of OSC and} 1.00 | .000023 Redundant Oscillatod . 0000184 13
Hrdm Cap all outputs.
Open 0.20 " 1. 00 . 000023 . 0000046 20

970-74 sweer 10 oF 27




NO. [REV. NO
'FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PAGE |1 oF 27 PAGES
ASSY FAILURE DESCRIPTION REL&%III:ITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE | ORIGINATOR DATE 9/22/69 SUBSYSTEM NAME ASSEMBLY NAME
: INITIAL
11/10. 69
0.996 Gulton DSD - CK 13877-001A Rel REVISION RSST
PROBABILITY .
. SYSTEM FAILURE DESIGN COMPENSATI ON 1TY RANK IRELIABILITY
.PART, COMPONENT, UNIT, CIRCUIT STATEMENT OF THE ASSUMED FAHLURE FAILURE EFFECT ON ASSEMBLY] EFFECT PROBABILITY 0 ELIMINA v CRITICAL DE
ITEM, SET OR BOX DESCRIPTION MODE i NUMBER | 105  (q) FREGHE ome ™ FRODUCT s igsﬂv IDENTIFICATION]
{a) : (a) « (B) x (@) x 10
R5!, R58, R52, R54] Shorts and Opens Short 0.10} Increase in 1. 00 | . 000008 Redundant . 0000008 27
RNR55C | OSC freq. early] Resistors
outputs.
Open 0.90} Loss of OSC 1. 00 . 000008 " . 0000072 16
and all outputs.
e e s v et e s e e SO R T S (. - . e e SN NI SN WS
R53, R55 Shorts and Opens Short 0.10] Slight chg in 0.10 § .000005 None . 00000005 34
RCRO7 osc. freq.
Open 0.90 " 0.10 § . 000005 . 00000045 29
02, 04,03, Q1| Shorts and Opens C-E Short 0. 80| No effect | 0.00 | .00009 | Neme .00000 35 §
2N2222A redundant
transistor.
C-E Open 0.10] Loss of 3 1.00 | . 00009 Use Quad Relay . 000009 15
month output. Drivers.
B-E Open 0.10 " . 00 . 00009 " . 000009 15
VRZ, VR3 sh '
IN4572A Shorts and Opens ort 0.80} No effect 0.00 | .0004 None . 00000 35
redundant
switch will
keep relay off .
during low
voltage input
condition.
Open 0.20 ] Loss of 3 1.00 |.0004 Use Quad Relay . 00008 6
j; month output. Drivers.
. [
970-7A sweer Ll or 27
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‘FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PAGE 12 oF 27 PAGES
ASSY FAILURE DESCRIPTION RELIABILITY |SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE | ORIGINATOR' DATE 9/22/69 SUBSYSTEM NAME ASSEMB LY NAME
GOAL INITIAL
0.996 Gulton DSD CK 13877-001A Rel REVisio 11/10/69 RSST
PROBABILITY
. . SYSTEM | FAILURE DESIGN COMPENSAT! ON CRITICALITY RANK TRELIABILITY
T, COMPONENT, UNIT, CIRCUIT | STATEMENT OF THE ASSUMED FAILURE FAILURE EFFECT |  PROBABILITY FOR |MODEL CODE
TTEM SET OR BOX BESCRIFTION MODE EFFECT ON ASSEMBLY| SiyaEr @ IO ELIMINATE THE PRODUCT o | Assv JioenriFicATion
() (E) x g (@) x (E)x (@) x
C3, C4 Shorts and Opens Short 0. 80 |Loss of 3 month ] 1.00 . 000008 Quad Output Driver . 0000064 17
CSR13 output.
Open 0.20 [Output 3 month §0.10 . 000008 " . 00000016 32
relay driver will
be susceptible
to noise.
i R2, R4, R3, R5 Shorts and Opens Short 0.10 |Loss of 3 month | 1. 00 . 000005 Eliminate Resistor . 0000005 28
RCR 07 output.
Open 0.90 JPossible turn onf 1. 00 . 000005 " . 0000045 21
of output 3 month
relay driver.
" RI3, RIS ) Shorts and Opens Short 0.10 JLoss of some | 1.00 |.000005 Redundant Resistor | . 0000005 28
RCR 07 jnoise immun.
on relay driver
lines reset may
not work.
Open 0.90 |Loss of 3 month | 1. 00 . 000005 " . 0000045 21
output. - .
R14, R16 Shorts and Opens Short 0.10 [Possible loss of | 1. 00 |. 000005 Redundant Relay . 0000005 128
RCR 07 3 month output. Drivers
Open 0.90 [Loss of 3 month | 1.00 |.000005 . 0000045 21
output.
970-74 ' P




NO. JREV. NO
FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PAGE 13 oF 27 PAGES
ASSY FAILURE DESCRIPTION RELéAOBAItITY SUPPLIER NAME MISSION PHASE (S) ASSY DWG OR SK REFERENCE | ORIGINATOR DATE 9/22/69 SUBSYSTEM NAME ASSEMB LY NAME
INITIAL
0.996 Gulton DSD CK 13877-001A Rel REVISION 11/12/69 RSST
PROBABILITY
SYSTEM | FAILURE DESIGN COMPENSATI ON RANK IRELIABILITY
'FrAERuT'scEgMgg}é%';(Tbé’yfgiPC'I!FO%U'T STATEMENT OF THE ASSUMED FAILURE FagﬂJERE EFFECT ON ASSEMBLY ss’p‘gg PROBABILITY DESIoN COMPENSAT g;l&lﬁe#nv ForT ResnuaTy
31 x10° (@ FAILURE MODE (@) o5 | AssY iDENTiFicATION]
(@) x(E)x (@x ¥
K1 Relay Fails to Close or Shorts Fails Open 0.90 {Loss of 3 month} 1.00 | .0002 Redundant Relays . 00018 5
421-12 output.
Fails Short 0.10 |Early 3 month 1. 00 . 0002 " . 00002 12
output.
. -
— JURENY FEp— S—
CR17 Shorts and Opens Short 0.80 |Loss of reset of} 0.00 | .00005 None . 00000 35
1IN914 relay.
Open 0.20 |Noise spike 0.00 ] .00005 u . 00000 35
generated on
reset coil.
CRI16
1N914 Shorts and Opens Short 0. 80 {3 month relay 1. 00 . 00005 None . 00004 8
may not pull in.
Open 0.20 }Noise pulse on 0. 00 . 00005 . 00000 35
set coil during
checkout.
Al Fails to Toggle Fails to set 0.50 | Loss of 18 hr 0.10 . 0024 None . 00024 3
CD4003 Fixed Output Telemetry
signal.
Fixed Output Fails to reset 0. 50 " 0.10 }.0024 . 00024 3
R38, R39 Shorts and Opens Short 0.10 }Increase in 18 hr| 0.00 }.000005 None . 00000 35
RCRO7 telemetry output|
Open 0.90 | Loss of 18 hr 0.10 | .000005 . 00000045 29
tele signal
. . 47
970-7A sweer 13 or _27




NO. |REV. NO
FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PAGE 14 OF 7 PAGES
ASSY FAILURE DESCRIPTION RELIABILITY |SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE | ORIGINATOR’ DATE SUBSYSTEM NAME ASSEMBLY NAME
GOAL INITIAL9 /22 /69 )
Gulton REVISION | 6
0:996 DSD CK 13877-001A Rel 1/10/69 RSST
PART, COMPONENT, UNIT, CIRCUIT | STATEMENT OF THE ASSUMED FAILURE FAILURE l éYFS’FTEE(;"T PR DESIGN COMPENSATI ON E:a’%gh!l‘v RANK JRELIABILITY
TEM,'SET OR BOX DESCRIPTION : ! MODE EFFECT ON ASSEMBLY| EFRECT | PROBABILITY TO ELIMINATE THE PRODUCT FOR IMODEL CODE L
(@) (3] X100 (@) FAILURE MODE (@) x (€) x (@) 105 | ASSY [IDENTIFICATION
Short 0.10 Loss or 18 hr | 010 . 000005 None . 00000005 34
R40, R41 telem signal
RCROT Shorts and Opens Open 0.90] Increase in 18| 000 . 000005 . 00000 35
hr telem out-
put
Q12 2N2222A Shorts and Opens C-13 Short 0. 80 18 Hr. switch {8050 . 00009 Redundant . 000036 9
on all the time Switches
(Q13)
C-13 Open 0.10 Loss of 18 hr 050 . 00009 . 0000045 21
closure
B-13 Open 0.10 " 050 . 00009 . 0000045 21
. [}
970-7A sweer 14 or _27




NO. |\REV. NO
FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PAGE 15 oF 27 PAGES
ASSY FAILURE DESCRIPTION RELIABILITY JSUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE } ORIGINATOR' DATE SUBSYSTEM NAME ASSEMBLY NAME
cont Gulton ' oM RS 716769 RSST
REVISION
0.996 DSD CK 13877-001A Rel
PROBABILITY
. SYSTEM FAILURE DESIGN COMPENSAT! ON CRITICALITY RANK {RELIABILITY
PART, COMPONENT, UNIT, CIRCUIT STATEMENT OF THE ASSUMED FAILURE FAILURE FECT ON ASSEMBLY] EFFECT PROBABILITY IMINA’ HE MODEL CODE
ITEM,'SET OR BOX DESCRIPTION MODE EFFECT ON Y| Komeer | RS @ T B MINATE T PRODUCT s o ek coce ol
{e) (E) . (@) x (Y x (@) x1
Q13 2N2222A Shorts and Opens C-13 Short 0.80 ] 18 Hr sw closed 050 . 00009 Redundant .000036 9
continuously Switches
C-13 Open 0.10 | Loss of 18 hr § 050 . 00009 " . 0000045 21
swW " . 0000045 21
B-13 Open 0.10 " 050 . 00009
- . e TR NEE——
R33, R34 RCRO7 Shorts and Opens Short 0.10 | Probably load | 100 . 000005 Add Series . 0000005 28
power supply Resistors
unless Q12, Ql#
and Q11, open
probable loss
of all outputs
Open 0.90 | Loss of 18 hr 050 . 000005 Quad Resistors . 00000225 24
output
R35 RCRO7 Shorts and Opens Short 0.10 } Loss of 18 hr 050 . 000005 Series Resistor . 00000025 30
closure but tel- -
em would look
like ithas occured
Open 0.90 | Possible turn }050 . 000005 Quad Resistors . 00000225 24
on of 18 hr
switch
970-7A '
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FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET

PAGE 16 QF 27 PAGES
ASSY FAILURE DESCRIPTION RELIABILITY |SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE | ORIGINATOR DATE SUBSYSTEM NAME ASSEMB LY NAME
GOAL INITIAL 9/22/69 ’
0.996 Gulton DSD CK 13877-001A Rel. REVISION11/10/69 RSST
\PART, COMPONENT, UNIT, CIRCUIT | STATEMENT OF THE ASSUMED FAILURE FAILURE EEFECT ON ASseMBLY| EFFECT | PARURE, (v DESIGN COMPENSATI ON cRImCALITY RANK IREL'“'L'"
ITEM, SET OR BOX DESCRIPTION MODE § Nomaer | TS g) O ELMINATE THE PRODUCT s | RO :%?NEvliégR'?xon
(@) . (@) x (E) x (Q) x 10
R31, R32 Shorts and Opens Short 0.10] Loss of counter|0%1 ;0 4070 {0{0; 5] None .10{0!0 0i10i5 | 34
RCRO7 tele signal, | :
Open 0. 90| Increase in tele{0 {1 10 Joioio lolols Joioloiojofoi4is | 29
signal output ‘:
counter, :
e T N — —_—— . - - . b i end
R29, R30 Shorts and Opens Short 0. 10| Increase in tele{0 i1 i0 .i0:0i0 0i0:5 | None .0:010:0 0}0i0:5 34
RCRO7 output, counter :
Open 0.90{ Loes of tele. ol lo .0 0: 01005 .i0]0:i0:0 D i0i4i5 29
Counter output :
v looks always low ':
CR12 Shorts and Opens '
IN914 Short 0.10] 1 min, pulses {0i59 4G010:035: Redundant 40:0 00 10i2: 5 23
will be fed to i | Diodes
each counter !
stage. Maylose ;
18 hour pulses :
or come early, :
Open 0.90| 18 hour pulses {0i5i0 .10i0:030!5! 1010101 040i2:2{5 | 24
will be 1 min,
wide. H
— i
Q11 Shorts and Opens C-E Short 0.80] Loss of 1 min, |05 i0 .+1010:0:0:9 Redundant J0iG010 :3i6 9
2N2222A and 18 hour Transistors
outputs. H
C-E Open 0.10| 18 hour signal |05 i0 .i0i0j0i0:9 0:0:0i 0014:5 21
will be 1 min. !
wide. ‘ f
B-E Open 0.10} 18 hour signal |05 i0 0:0{00i9 .i0{010; 0101415 21
will be 1 min, | ; i
wide., : H
970-7 *
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NO. l EV. NO
FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PAGE 17 ofF 27 PAGES
ASSY FAILURE DESCRIPTION RELIABILITY fSUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE | ORIGINATOR' DATE SUBSYSTEM NAME ASSEMB LY NAME
GOAL INITIAL 9/22/69 )
0.996 Gulton DSD CK 13877-001A REVISION 11/10/69 RSST
SYSTEM | FAILURE DESIGN COMPENSATION Attt RANK [RELIABILITY
PR SBR[ STATEMENT o The s raume LN A 7 IR G
(@) . (@) x (E) x (Q) x 10
P [ ) 1
R27 Shorts and Opens Short 0.10 | Probable load-|1{0 D 0010 i010{5] Series Resistors .:0;00!0 b 0! 5! 28
RCRO7 ing of +12V :
input supply H
with loss of all
outputs.
Open 0.90 1 18 hr, signal {05 D 000 i0i0j5| Quad Resistors L0|0010 102:2:5 | 24
will be 1 min. H
wide. E
R28 Shorts and Opens Short 0.10 | Q11 will not 0i5 0:0:0:0{0i5] Redundant .i0ig0i0 i0i0iz! 5 30
RCRO7 turn on 18 hr, Resistors ;
pulse will be i
1 min. wide. :
Open 0.90 | Possible loss [0i5 0j0{0i010:5 1010010 012215 24
of 18 hr. !
signal.
Q10 Shorts and Opens C-E Short 0. 80 1 min switch 0i5 10 0i 00 109 Quad Output .i00:0:0 336 9
2ZN2222A on continuous. Switches
C-E Open 0.10 | Loss of 1 min, |05 l0 0i0i010:9 {01000 l0¥i5 21
closure.
B-E Open 0.10 | Loss of 1 min. |0!5 0 0i0:0i0:9 .i010:0:0 {014 5 21
closure. :
Q9 Shorts and Opens C-E Short 0.80 | 1 min, SW on 0?5 : 0:0i0:019 Quad Transistors +i0,0 36 9
2N2222A continuously, H
C-E Open 0.10 | Loss of 1 min. {015 oioloioig .0i0i0}0 014i5 21
output. :
B-E Open 0.10 { Loss of 1 min, 055 0:0{ 0019 .010: 0{0 04 5 21
output. H
970-7
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FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET

PAGE 18 OF 27 PAGES
ASSY FAILURE DESCRIPTION RELIABILITY |SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE | ORIGINATOR DATE SUBSYSTEM NAME ASSEMBLY NAME
GOAL G INITIAL 9{23{87
ulton REVISION 1T 69 RSST
0.996 DSD CK_13877-001A EL
PART, COMPONENT, UNIT, CIRCUIT | STATEMENT OF THE ASSUMED FAILURE FAILURE YITEM | FAILURE DESIGN COMPENSATI ON CRUTICALITY RANK JRELIABILITY
TTEM, SET OR BOX DESCRIFTION : g MODE EFFECT ON AssemBLY| EFFECT PRgSBAB'LlTY TO ELIMINATE THE PRODUCT FOR  [MopEL cODE
@ e 0 @ (0) x (B x (@) x 165 | ASSY JIDENTIFIC

CR10, CRl1 IN914 Shorts and Opens Short 0.80 | Q11 may not 050 . 00005 Redundant . 00002 12

turn off, loss of Diodes
Open 0.20 18 hr pulse. 050 . 00005 . 000005 19
Q11 will not
turn on and the
18 hr pulse wil)]
. v_bg_.gas_mighng% .

R26 RCRO7 Short and Opens Short 0.10 | Loss of 1 min }050 . 000005 Quad Resistors . 00000025 30

output pulse
Open 0.90 1 min pulse 050 . 000005 . 00000225 24
switch may
turn on
|~ "R24,"R25,77RCRO7 ] Shorts and Opens ~ " "7 " 1"Short 0.10 | Probably load ]100 . 000005 Redundant . 00600005 28—
’ power supply Resistors

unless Q9, 10,
11, open. Loss
ofall outputs.
Open 0.90 | Loss of 1 min }050 . 000005 . 00000225 24
output and 18 hi
pulse will be 1
min wide

970-7A * sneer 18 oF _27
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FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET

PAGE 19 OoF 27 PAGES
ASSY FAILURE DESCRIPTION RELIABILITY [SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINATOR' DATE SUBSYSTEM NAME ASSEMB LY NAME
GOAL Gulton INITIAL 9/22/69
0.996 DSD CK 13877-001A Rel REVISION 11/10/69 RSST
8 SYSTEM FAILURE DESIGN COMPENSATI ON ZRR%B,QE{_L.'TV RANK IRELIABILITY
FrAE';T s%guggré%rfbgsig;lﬂro%un STATEMENT OF THE ASSUMED FAILURE FQBIBUERE EFFECT ON ASSEMBLY 55('2‘?%; :'::SBAB:;;" ;2{5#‘5‘ MOT T RODICT . igg ﬂ:snﬂﬁiggglouL
@ ) (@) x (B} x (@) x 10°
C1, Cc2, CSR13 Shorts and Opens Short 0. 80 Loss of all 100 . 000008 Quad Cars . 0000064 17
outputs
Open 0.20 | Loss of Power |010 . 000008 . 0000006 32
off operation
e b e ) time . . L N .
CR1 IN3595 Shorts and Opens Short” 0.80 | Reduction in 050 . 00005 Quad Diodes . 00002 12
power off oper-
! ation
Open 0.20 { Logic counters J100 . 00005 . 00001 14
will only get
6 volts, margin}
amam S L nea bt e ot o Aalu.wuu e A AR w“r oo - ke s .-
R6 RCRO7 Shorts and Opens Short 0.10 | Increase in 010 . 000005 T .'00060005 34
current as power
comes up. Pro-
bably no elfect
Open 0.90 Logic counters,{100 . 000005 Parallel
will only get 5 Resistors . 0000045 21
volts, .marginal
Ri RERSOTF Shorts and Opens Short T 0,107 Toss of 250 ma 010 . 000007 Parallel . 00000007 33
current limit Resistors
with internal
failure
Open 0.90 | Loss of all 100 . 000007 . 0000063 118
outputs

970-74 ' sweer 19 or _ 27




NO. I REV. NO

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

ASSY FAILURE DESCRIPTION RELIABILITY [SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE | ORIGINATOR DATE SUBSYSTEM NAME ASSEMBLY NAME
G

INITIAL 9/22/(,9
0.996 Gulton - DSD CK13877-001A Rel REVISI 11/10/69 RSST

PROBABILITY
SYSTEM FAILURE DESIGN COMPENSATI ON RANK [RELIABILITY
rTAé!MT,sCEQnggl;%};(Tb UNIT, CIRCUIT | STATEMENT OF THE ASSUMED FAILURE FAILURE EFFECT ON AssEmBLY| EFFEC PR LITY DESiGN cou CRITICALITY RAN Y
(@) ASSY [IDENTIFICATION

EF T

NUBER] i (@ FAILURE MODE
VR1 Shorts and Opens Short 0.80 | Loss of Ref 1.00 | . 0004 Redundant Zeners . 00032 2

IN4572A . voltage for re-

set. Will lose
initial reset and
timer may go
early

(@) x (B) x (@) x 10°

Open 0.20 | Reset will occug 0.50 | . 0004 . 00004 8
on power inter-
rupt. Loss of
power off capa-
bxllty

CR2, CR3 Shorts and Opens Short 0.80 ]| No effect shght 0.10 ] . 00005 . 000004 | 22
IN914 change Ref
voltage for re-

set

Open 0.20 | Loss of power 0.50 § . 00005 Quad Diodes . 000005 19
off capability

PR EEET Rt PRI R S —

R7 Shorts and Opens Open 0.90 | Possible loss 1.00 | . 000005 Quad Resistors . 0000045 21

RCRO7 of initial reset
three month
output may be
early

Short 0.10 } Excess current{ 1.00 | . 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 | 1.00 | . 00005 Quad Diodes . 00004 8
IN3595 loss of initial

reset output

may go early

. Open 0.20 " 1.00 { . 00005 " . 00001 14

970-74 20

SHEET or 27




FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET

NO.

lREV. NO

PAGE 21

OF 27

PAGES

ASSY FAILURE DESCRIPTION

RELIABILITY
GOAL
0.996

SUPPLIER NAME

Gulton DSD

MISSION PHASE(S)

CK 13877-001A

ASSY DWG OR SK REFERENCE

ORIGINATOR

Rel,

DATE 9/22/69

INITIAL
REVISION 11/10/69

SUBSYSTEM NAME

ASSEMB LY NAME

RSST

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

STATEMENT OF THE ASSUMED FAILURE

FAILURE
MODE

EFFECT ON ASSEMBLY

SYSTEM

EFFECT

NUMB ER
(E)

FAILURE
PROBABILITY

«10° (@

DESIGN COMPENSAT!I ON
TO ELIMINATE THE
FAILURE MODE

PROBABILITY
CRITICALITY
PRODUCT

(@) x (B) x (@) x 10°

RANK LRELIABILITY
IMODEL CODE

FOR
ASSY HIDENTIFICATION,

R9, RI1O
RCRO7

Shorts and Opens

Short

Open

0.90

Increase in out
put telemlevel
for counter.

Next to last 3
month counter
stage looks
like it is alway
low,

010

050

. 00000

. 000005

None

Quad Resistors

. 00000005

. 00000225

34

24

R1l1l, RI12
RCRO7

Shorts and Op:ens

Short

Open

0.90

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

put telelevel
for counter

050

010

. 000005

. 000005

Quad Resistors

. 00000025

. 00000045

30

29

CR5
IN3595

Shorts and Opens

Short

Open

Counter will be
loaded, Loss of]
power off,, Hold
on time,
Counter may
stop.

Next to last
counter stage
looks high all
the time.

100

050

. 00005

. 00005

Quad Diodes

. 00004

. 000005

28

19
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NO. JREV. NO
FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PAGE 22 oF 27 PAGES
ASSY FAILURE DESCRIPTION REL‘I;%BAItITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE | ORIGINATOR' DATE 9/22/69 SUBSYSTEM NAME ASSEMBLY NAME
INITIAL
0.996 Gulton DSD CK 13877-001A Rel. RE_V'5|°N 11/10/69 RSST
PROBABILITY
SYSTEM FAILURE DESIGN COMPENSATION CRITICALITY RANK RIRELIABILITY
'PART, COMPONENT, UNIT, CIRCUIT | STATEMENT OF THE ASSUMED FAILURE FAILURE EFFECT ON ASSEMBLY | EFFECT |  PROBABILITY 1O ELIMINATE THE ror . INODEL CODE
ITEM,'SET OR BOX DESCRIPTION MODE NUMBER 1 @ FAILU#E MODE PRODUCT 5 § ASSY [IDENTIFICATION
(@) € : () x () x (@ = W0
Qs 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 0.10} Loss ofinitial 100 . 00009 . 000009 15
B-E Open 0.10 Re‘set counter 100 . 00009 . 000009 15
may go early
R17 Shorts and Opens Short 0.10] Loss of initial 100 . 000005 Quad Resistors . 0000005 28
RCRO7 Reset counter
may go early
and 3 month
signal will be
early
Open 0.90]0Q6 may turn on { 100 . 000005 . 0000045 21
and cause reset
loss of outputs
Q6 Short and Opens C-E Short 0.80] Reset iz present{ 100 . 00009 Redundant . 000072 7
ZN2222A 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
970-74

SHEET —22.. oF _ 27 __




NO. l:REv. NO
FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PAGE 23 oF 27 PAGES
ASSY FAILURE DESCRIPTION RELIAOBILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE | ORIGINATOR' DATE 9/22/69 SUBSYSTEM NAME ASSEMBLY NAME
GOAL INITIAL
0.996 Gulton DSD CK 13877-001A Rel. REvision 11710769 RSST
PROBABILITY
SYSTEM FAILURE DESIGN COMPENSAT! ON CRITICALITY RANK IRELIABILITY
_PART, COMPONENT, UNIT, CIRCUIT | STATEMENT OF THE ASSUMED FAILURE FAILURE eFFECT ON AssemaLy] EFFECT |  pROBABILITY 5 NATE THE GOEL CODE
ITEM,'SET OR 80X DESCRIPTION MODE FECT ON ASSEMBLYY numger | @ i iy FRODUCT 5 | asty Poentiricarion
() (E) : (o) x (E) x (@ x 10
R18, R19 Shorts and Opens Short 0.10 | No effect 000 . 000005 None . 00000 35
RCRO7 Redundant
Resistor
Open 0.90 | Reset will be 100 . 000005 Qual Resistors . 0000045 21
present all the
time. Loss of
M all outputs.,
—
CR6 Shorts and Opens Short 0.80 | Probably no 000 . 00005 None . 00000 35
1IN914 effect )
Open 0.20 } Loss of manualf 100 . 00005 Quad Diodes . 00001 14
reset ’
Q1 Shorts and Opens C-E Short 0.80 | Lossofinitial }100 . 00009 Redundant . 000072 7
2N2222A reset. Counter Transistors
may go early.
C-E Open 0.10 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 0.10 { Load down 100 . 000005 Redundant Quad . 0000005 28
RCRO7 power supply Resistors
with loss of
all outputs
Open 0.90 { No effect 000 . 000005 None . 00000 35
Redundant
Resistor
970-74 ' seer 23 oF 2T ___




NO. IREV. NO
FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PAGE 24 ofF 27 PAGES
ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE | ORIGINATOR DATE 9[22/69 SUBSYSTEM NAME ASSEMBLY NAME
GOAL INITIA
10/6
0.996 | Gulton DSD CK13877-001A Rel. Revision 11/10/69 RSST
PROBABILITY
SYSTEM FAILURE DESIGN COMPENSATI ON CRITICALITY RANK [RELIABILITY
PART, COMPONENT, UNIT, CIRCUIT STATEMENT OF THE ASSUMED FAILURE FAILURE EFFEC v} EFFECT PROBABILITY INATE THE FOR IMODEL CODE
{TEM,'SET OR BOX DESCRIPTION MODE TONASSEMBLYL numgEr | ~5 " (@) L eI PRODUCT o | Assy JioewTiFicaTion
(@) (€) : (@) x E)x (@ x ¥
CRS8 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.
2 -
Q8 J-FET Q22 Shorts and Opens D-S Short 0.80 | Loss of reset |100 . 00029 Redundant FGTS . 000232 4
U2l54 ' C-E Short possible early and transistors
2N2222A output of 3
month counter
D-S Open 0.10 § No effect 000 . 00029 . 00000 35
C-E Open Redundant
transistors
G-D Open 0.10 { Loss of reset [100 . 00029 . 000029 10
B-E Open possible early
output of 3
month counter
R22, R23 Shorts and Opens Short 0.10 |} No effect, 000 . 000005 None . 00000 35
RCRO07 Redundant
Resistor
Open 0.90 ] Loss of reset, |100 . 000005 Qual Resistors . 0000045 21
3 month ’
counter may go
early
970-7A '
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NO. IFFV. NO
FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PAGE 25 oF 27 PAGES
ASSY FAILURE DESCRIPTION RELIinltITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE | ORIGINATOR’ DATE 9/95 /69 SUBSYSTEM NAME ASSEMB LY NAME
G ITIAL
0.996 Gulton DSD CK 13877-001A Rel. Revision 11/10/69 RSST
PROBABILITY
SYSTEM FAILURE DESIGN COMPENSATI ON CRITICALITY RANK IRELIABILITY
.PART, COMPONENT, UNIT, CIRCUIT | STATEMENT OF THE ASSUMED FAILURE FAILURE EFFECT ON AssemaLy| EFFECT |  PRoBABILITY G ELIMNATE THE ForR . IMODEL CODE
ITEM, SET OR BOX DESCRIPTION MODE NUMBER | L (@) FRICURE MODE ( ‘:)R“UCT s | AsSSY JIDENTIFICATION
(o) : x (E) x (@) x 10
Ccs Shorts and Opens Short 0.90 j Loss of reset }100 . 000023 Eliminate Part or | .0000207 11
HRDM CAP 3 month counter] Series Caps
may go early
Open 0.10 | Loss of some (010 . 000023 Eliminate Part . 0000023 31
noise immunity
for reset
C9 CAP Shorts and Opens Short 0.90 | Loss of reset |100 . 000005 Redundant CAPS . 0000045 21
CKRO06 : 3 mounth counte
may go early
Open 0.10 | Loss of some J010 . 000005 . 00000005 34
noise immunity
on reset line o
CR42 Shorts and Opens Short 0.80 | Loss of counter {100 . 00005 Quad Diodes . 00004 8
1IN3595 supply voltage
loss of all
outputs
Open 0.20 | Reset line can {010 . 00005 Eliminate Clamp . 000001 26
exceed Vpp Diode
supply possible
damage to
counter, but
not likely
970-7A sHEET 25 oF _27




NO. [REV. NO
FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PAGE 26 oF 27 PAGES
ASSY FAILURE DESCRIPTION RELIABILITY [SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE | ORIGINATOR DATE SUBSYSTEM NAME ASSEMBLY NAME
GOAL INITIAL
REVISION
PROBABILITY
SYSTEM FAILURE RANK JRELIABILITY
PART, COMPONENT, STATEMENT OF THE ASSUMED FAILURE FAILURE EFFECT ON AssEMBLY| EFFECT PROpABILITY ???éif@%{ﬁglou CRITICALITY ol
(@) € 100 (Q FAILUR (@) x (€} x (@ x 105 | ASSY |IDENTIFIC
C10 Shorts and Opens Short 0.80} Loss of 1 min.| 050 . 000005 Redundant CAPS . 000002 25
CKR12 pulse 18 hr,
ocutputs
Open 0.20 | Early outputs | 050 . 000005 . 0000005 28
of the 1 min,
and 18 hr,
pulses may
occur,
Cl1 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
1IN3595 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 early
output of 3 mo.
output.
C-E Open 0.10| Reset will 050 . 00009 . 0000045 21
occur when
. voltage dips.
B-E Open 0.10 | Lossofpower | 050 . 00009 . 0000045 21
off count hold.,
L}
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NO. IREV. NO

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PAGE 27 OF 27  PAGES
ASSY FAILURE DESCRIPTION RELIABILITY JSUPPLIER NAME MISSION PHASE(S) ASSY DWG OR 5K REFERENCE § ORIGINATOR DATE 9/22/69 SUBSYSTEM NAME ASSEMB LY NAME

RSST

INITIAL
0.996 Gulton DSD CK 13877-001A Rel. REvision 11/10/69

PROBABILITY
sys
_PART, COMPONENT, UNIT, CIRCUIT | STATEMENT OF THE ASSUMED FAILURE FAILURE TEM | FAILURE DESIGN COMPENSATI ON CRITICALITY RANK JRELIABILITY L

] EFFECT
\TEM, SET OR BOX DESCRIPTION EFFECT ON ASSEMBLY 5| PROBABILITY TO ELIMINATE THE FOR

MODE €
@ NU(léB)E x1 (@ FAILURE MODE (@) x (Eu)iT(Q) < 105 ASSY JIDENTIFICATION

R63 Shorts and Opens Short 0.10} Increase of 100 . 000005 Redundant . 0000005 28
RCRO7 current from Resistors
supply. Pos-
sible loading
and loss of
output.

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

CR50 Shorts and Opens Short 0.80] Losgofsome 050 . 00005 Redundant Diodes . 00002 12
1N914 reset margin
voltage.

Open 0.20] Lossofinitial | 100 . 00005 Parallel Diodes « 00001 14
reset capability
3 mo. output
could go early.

clz Shorts and Opens Short 0.80] Noeffectunlesq 050 . 000005 Quad CAPS . 000002 25
CKR12 power is low on
input this woul
cause cap to
discharge and
lose power off
hold count.

Open 0.20] Loss of clock, 100 . 000005 . 000001 26
loss of all
outputs,

R61 Shorts and Opens Short 0.10] Lossofclock 100 . 000005 Redundant . 0000005 28
RCRO7 signal loss of Resistors
all outputs.

Open 0.90] Loss of power] 050 . 000005 . 00000225 24
of hold count
capability.

. '
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