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This ATM documents the Failure Modes, Effects and Criticality Analysis on
the Digital Data Processor. The analysis reflects analysis on those parts
which'are presently planned to be used in final flight configuration.

This document is prepared in accordance with the requirements of Section 5.2
of the Reliability Program Plan for Array E, ALSEP-RA-08, Bendix document

number BSR 3024 dated 11-30-70.

From the results of these analyses, it has been concluded that the reliability
- and design objectives have been fully satisfied.

N
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"John G. Smith
ALSEP Reliability Dept.

Prepared by ﬁf‘/

s. Jo ,Euil()n
ALSEP Reliabitity Manager




1.0

2.0

2.2

2.3

e, ? BEY. B
' , ATM 950
ALSEP Array E - Digital Data Processor
Reliability and Failure Mode, Effects and )
Critical Analysis paGE 2 op &0
PATE 1 /29/71

INTRODUCTION

The results of the Reliability Prediction and the Failure Mode, Effacts
and Criticality Analysis for ALSEP E, Digital Data Processor is docu-
mented in this report.

CIRCUIT DESCRIPTION

Figure 1 preéentl a Funcﬁonal Block Diagram of the Digital Data Pro-
cessor. The redundant circuits are in power standby.

TIMING AND CONTROL: WORD GENERATOR

The timing pulses for the Data Processor are goﬁer@ted in this module.
The three control words are also generated in this module.

DEMAND MA TRIX

The Demand Matrix generates the commands for each experiment and
collects the data from each experiment and sends that data to the modu-
lator.

INTERFACE BOARD

The Intexfaée Board takes the Demand Matrix Commands and buffers
the Data Demand Lines to the experiments.

RELIABILITY PREDICTION

The reliability goal for the Digital Data Processor in standby redundant
configuration is .996. The reliability prediction for the Digital Data
Processor with standby redundancy is .99828 for processing all ex-
periment data. The reliability prediction for the proceesing all ex-
periment data except for one experiment is . 99953 . This reliability

is based on a time span covering launch, deployment and two years

of lunar operation.
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3.0

Figure 2 defines the Digital Data Reliability Block Diagrem. Two
identical channels are represented by ""X'" in operation and "Y' in
standby redundancy. The non-redundant blocks tc each of the experi-
ments consist of filter resistors and capacitors on data demand lines
and filter capacitors on data lines from each experiment.

The probability of failure for each block identified in figure 2 is tabu-
lated in Table I. The probability of failure shown represents the comi-
posite totals derived from the parts application stress ratics of each
electronic piece part modified by the failure mode sapporticnraent.
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Figure ¢ Digital Data Processor Reliability Block Disgram



[ 7 OEIER Te BUGFe

ATM %@g

ALSEP Array E - Digital Data Processor !

Reliability and Failure Mode, Effects and

Critical Analysis
PAGE ki OF SO

paTE 1/29/71

TABLE 1

PROBABILITY OF FAILURE SUMMARY

Q | Q!
ASSEMBLY OPERATING STANDBY
X - Demand Matrix .01208 L0002t
X - Timing & Control .01196 . 000120
Word Generator
X - Interface Board .00314 . 000031
Interface Board . 000217 —
Non-Redundant :
Demand Matrix . 000008
Non-Redundant

%* Y-functién- have same Q as X-functions
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3.1 RELIABILITY CALCULATIONS

o
3.1.1 QT = probability of failure of processing all experimental data

Q =Q,,+Q),*+Q;, Q, =Q,, *Q,,
| Ql 1 1
1 "'le"'Q
Qr=9,9 ,9 9 +6Q
2 2

2
Qp=1.01Q +6Q

__i__J_ 2
RT= 1-Q ol rambmty of proceesing all experimenta.l. data

3.1.2 Q, = probabulty of failure of processing all experimental data except
for one experiment.

Q=Q5,% 9, R, =1-9,
= 1, +11-8%46 8
07 9]+ & § +[1Ry 6%, o ]
3 3
2 6 5
Q=1.01Q; + [1-R2 +6R2Q]
2

= 1'-Q. = reliability of ‘success of processing all experimental
data except for one experiment.

3.1.3 @=Q);+ Qp+ Q3 =.01210 +.01182 +.00314

Ql= . 02706

Q= Q21 + Q22 =.000217 + .000008
Q2= . 000225
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| 2
Q ='l.0101 + 6Q
T "
Qq = 0.5 (027 8)% + 6 (. 000225)
- = -000369 00+ . 001350
T = 0001719
R, = 1-Q, = 1-.001719

R‘I‘ = .‘9982“‘8; reliability of processing all experiment data

2 6 5
3.1.4 | czs.--l.om1 + [ 1-.R2 +6Rz 02]
2

Q_ = 0.5 (.02718) + [ 1-(.999775)° + 6 (.999775)° (. 000225)]

Q. = «000369 + [ 1..998551 + .0013497]

S

Q

g = .000369 [ 1-.999901)

Q. = . 000369 + . 000099

S

QS = . 000468
R.s = l-Qs = 1.,000468

Ry =. 999532 reliability of processing all experiment data except
———— for one expariment.
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4.0

FAILURE MODES, EFFECTS & CRITICALITY ANALYSIS

' The failure mode and effects analysis for the Digital Data Processor

is documented in Table II. Table 1l delineates the failure modes at
the piece part level. '

The failure probabilities reflect the identified line item. The format
of Table Il is designed to provide the reader with a narrative description

- of the varying typee of failure that could occur, combined with the re-

sultant performance characteristics. This information is useful to

‘system support in performing fault isolation should any anomaly cccur.

There are no ALSEP E sgingle point failures with the Digital Data Fro-
cessor, but each experiment has a critical failure mode in the filter capa-
citor on each data line and the filter capacitor and resistor on each data
demand line. This means that we can lose the ability to process data
from an experiment and still process data on the other experiments.

The failure probability figures were derived using the data obtained in
Table II. ATM 605A was used to derive the component a's (open, short,
drift, etc. apportionment). Some failure modes, such as drift of «
resistor in a digital circuit, do not affect the operation. The failure
modes which do not affect the operation are not included in the FMECA.
For this reason, the sume of a's for some circuit/function items do not

equal one.

Not all failure modes are serious. When the effect of failure on the
system is termed ''output slightly erroneous ', the digital value received
on the ground can be adjusted to the correct value. This can be done by
observing how the failure or drift has affected the calibration signais.

The Digital Data Processor circuits are ranked according to criticality

ranking which rates the effect on mission success. The higher the cri-

ticality ranking number the lesser the effect on mission success.
Criticality Ranking

I Loss of system

II Loss of system control

II1 Loss of one experiment
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Criticality Ranking (Cont. )

IV Loss of housekeeping channel
V Loss of redundant element
V1 Degradation of a redundant element

5.0 RELIABILITY ASSESSMENT

The purpose of performing a reliability prediction and failure mode
analysie is to identify inherent design weaknesses. froin the results
of these analyses, it has been concluded the reliability and desigu
objectives have been fully satisfied.
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T} Ceommand sdvance registear’s bite
wiop chenging

C) Date demand line conumand causes
& werds ta repeat in savial fashion

SneoL (&) ASSEMBLY : END ITEM
1.0 Demand Matrix i3 . 1.1 : 1.1 .
A) C1-C8, C16-C21 Fail Short A) Incresss 5Y supply capacitanc A) Increases 5V supply Sitering widch i1.4 Vi
.1Cl-C8 . belps systemn limit nolse
B) C1-C8, C16-C21 Fail Drift B) Increnes or decrease in 5V
C17 - C21 capaclionce B) Not much effect om system
1. 2 Coremnand 1.2 - .2 .2
Register A) FT UlA Faile A) Cemmand advance register's bite A) Data demand line cammand stay at 29.8 vI
ul 1 A, B, C, D, E, F stop changing the semna word
° - -
- B) Commerd advance register's bits B) Data demnsnd Mne cozmmand, cMJ
B} FF UlA Falls Q B, .C, D, E, F continues to comt wroag word and causes 32 worde to
ur repeat
10 )
C) FF UiB Fails Qg C) Commanrd advance register's bits C) Dats demnand llne command
[ B, G. D, E, F stop changing alte rnates betwaen two words
- o . . .
1jo
i D]
0% 1.3 - 1.3 1.3
Uz A} U2A Falls o} 4) Commarnd advance register's bits A} Dats demsad line command commands 9. 8 4 4
i{o A, B, D, E. F continue to count wrong word and caevsss 3 different sat
i1 of 32 words te repeat .
. - B} Command advance register's bite
B} 24 Falle o] 18] <. D, E, F siop changing B; Datn demand iing commands canses
1 4 words to ropeat in serial fashion
6 ¢ : 54
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L 4
. ) ' EFFECT OF FAILURE FAILURE CRITIC—
© RART/COMPONENT FASLURE MOOE - - PROBABI ALITY
SMBoL (o) ASSEMBLY END_iTEM x
1.4 Command Advance} 1.4 . 1.4 : 1.4 . '
Register A) U3A Falls A} Command advance register’s bits A) Data demand line command commands 29.8 Y1 -
us 140 . A, B, C, D, F continne to count wrong word and causes a different
1 set of 32 words to repeat
B) USAFadls Q|0 B) Command advance register’s bit E, F | B) Data demand line command causes
1 stop changing 16 words to repeat in serial fashion
0
C) U3B Fsils " Qla IC) Bit F stops changing C) Data demand line command causes
1j0 32 words to repeat in serial fashion
1
111
0
1.5 ge 1.5 A Fl. 5 1.8
us 4) U4A Fails High A) Demand matrix decoder will not A) Data demand line commands will be {A)
U6 - T7A Falls Low decode 8 of 64. words migsing 8 words per frame 228.9 v
u? .
U39 B) U44A Falls low B) Demand matrix decoder will cause B) Data demand line commandes will cause! 3}
us UTA Failg High 2 words to be commanded on at the 2 words to be commanded on at the
ug - : : same time and this will happen 8 time:z same time and thie will happen 8 times
010 - NOTE: 1.5 ie repeated 15 titnes for other out of 64 worda out of 64 words :
uli 15 coded outpuis from cormmand
_geverator
1.6 1.6 . 1.6 1.6 o
284 A% Rl Faile Open 4} Command advance register's 4% Dats demand lice command stay at 6.0 vi
A, B, C, Dstop counting £, ¥ _parie word
B} R Feile Drife 1 Command advance regisiseris might B} Dsatz dernand line command might
count erratically i corrmnand wrong word
1.7 1.7 L7 .7 -
RI& A} RIE Falle Open .} Command advance register’s E, F A} Datz demand line comwnand will cause 6.0 71
stop counting 14 worde to repeat in serial fashion
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FAILURE CRITC-
PART,/COMPONENT FAUMNRE MODE ~ . ALTY
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2. Demand Matrix N
Decoder 28 vI
2.1 2.1 2.1 . 2.1 ¢
vzo A) UzoA Fails High ‘JA) Decodsy nand pin 3 stay in }-state A) First word cornmand stays at one
. state or first word off position for
all commands
B} U20A Fails Low B) Decoder nzud pin 3 stay in O-state B) First word comzand stays at zero
. atate or first word on posiijon for
all comnmands
C} U20B Fafls High C) Daceder nand pin 14 stay In 1-state C) Second word command staye in
. . . second word off position for all
commands
D) U20B Fails Low - D) Decoder nand pin 14 stay = O-state | D) Second word command siays in
. second word on position
E} 17200 Falle High E} Decoder pond pin & stay im 1-state E} Third word cornmand stays in third
. : word off state jor all commands
F} U20C Fails Low F} DPecoder aspd piz & stay in (-state F) Third word command stays in thied
T word on siate for all commands
G) U20D Fails High G) Decoder nand pin 5 stay in I1-state G) N/C B
H) Uz0D Fails Low H) Decodor nand pin § stay in O-state H) N/C .
2.2 2.2' 4 2.2 : 2.2 28 vi
DIz A} Ul2A Fails High A) Dbcoder wired or pin 8 stays in A} 57 word stays in off condition
) 1-state . M . :
B) UiZ2A Faile Low B} Decoder wired or piz £ stays in B} 57 word stays {n on condition
0-state
€} Ulzs Fafle High C) Decoder wired or pin 3 stays in C}) 58 word stays in off condition
1-state
D) UizB Fails Yow D} Pacoder wired or pin 3 stays in D) 58 werd siays in on condition
C-siate
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FALURE MODE X . ' i aUTY
o , @] _ASSEMmLY o END_1TEN Ly '
2.2 2.2 . } .2 ' 2.2 .
Ul2 E) Ul2C Fails High )} Deocoder wired or pin S stays in E) 60 word command stays in off
" lestate condition for all coyomands
F} U12C Fails Low F) Decoder wired or pin 5 steys in F) 60 word command stays in on
. 0-ointe condition for all commands
G} UIZD Fafls High IG) Deccder wired or pin 14 stays in | G) 61 word command stays in off
) : l-state conditica for all commands
H) U12D Fails low : }H) Deccder wired or pin 14 stays in H} 61 word corunand stays in om
: 0-Gtate condition for all commands
23 2.3 _ 2.3 ) 2.3 392.4- vi
Uls v24 U2 Ui3-ul9 Sexne coemdition as U12 Seme candition ae Ul2 except Worde 4-56, 59, 62-64 are effected
U4 v Uz1-028 Same condition as U2 different word ‘ same a8 wozd 57
Uls u2s .
f ule v22
olr U2
uls  v27
Ul9 . U28 .
2.4 2.4 4 e . 2.4 is vi
: USsC. A) UBC Fails High A} Nand gate pins fails in high éondition _ A) 64 word cannot bs commanded on
B} USC Fails Low ) Nand gate pin 5 faile tn low condition | B) 64 word command stay on all time
3. Demand Buffer
. 2.8 vI
3.1 3.1 - . 1 1.1
Uz A) U3A Fail Q A) U3CA experiment I is commended on A} {DDIZP) Date demand Yine commanded
. 0i1 ’ on 2ad data flows out {SIDYN) °
B! T304 Fail g{§ ) U3CA experiment ! {s commanded off | B} {DDiZF} Data demand line commanded
Y off and datz stops flowing ou: {SIDYM)
€ D304 Fall Q_Fi i Ewxperiment I turne I-dats demand ¥ne {C) (DDIZP} Data demand line commanded
11 off and I dtr line on off, but I data line i5 turned on to
SIDYHW )
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1.1 3.1 . ol . . 13.1
U3 D) U30A Fal) g_§_ ) Experiment I turas I data demand line [ D} (DDIZP) date demsad line commanded
. 00 on and I data line off on, but I dete line is turned off o
’ {SIDYN)
E} U30B E) through H) faile same E) (DDBYN) fails same as 3.1 A)
22 3.1 A) through D) through D)
F) F)
G) G)
") H) ’
32 . - 3.2 . . 3.2 3.2 . }9.8 v
uss A) U33A A) through D) feils same A} (DDHYN) falle sazne 28 3.1 A) -
. . “LIA,WD’ . mm@p} . P
B) B)
C) C)
D) -~ D)
E) U33B E) through H) falls same E) (DDEYN) f2fls same as 5.3 A)
‘20.3.1 A} through D) throngh D} ' .
) - F}
G) G
H) m
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B ‘ EPFECT OF FALURE . c~
PART/COCOENT FALURE MODE o&%ﬁ"‘ v mum
sea (a) AssteLy o0 o Qnigd ' |
3.3 k.’s . 3.3 r\.,s 2.8 vi
U4 U34A A) throagh D) fails same as 3.1 § A) (DDG YN} faila 22me as 3.1
A) throagh D) A) through D)
) ?)
C) IC)
) . }
(£) U34 E) through G) fails sams as 3.1 E) (DDAYP) fails 2250 as 3.1
A} through D) A} through D) .
) F)
£1G) G)
H) H)
3.4 3.4 ‘ . 3.4 34 9.8 vi
uss A) USSA A) through D) fafls same as 3.1 | A} | A) (DDFYN) fails seme as 3.1 .
A) thenugh D) ) A) through D) :
B) h B)
o Ci .-
D} - Dt
£} U3SE E) throagh D) falls samne oo 3.1 B} (DDDT} fails sasne so 3.1
A} through D) A} theough D)
G) G
» H} H}
 E 3.8 3.5 i85 88.9- vi
frae A5 UshA Fails High Low A} TILA ‘;&Ieck ! expi. date A} Comnand decoder data falls
THEF B} W3ITA Fails High Low )] UB?A:’;‘;‘iock H expt. data B} H expt. datz fails
(138 C) U36B  Fails  High  Low [} wssj"ésock G expt. data T} G oxpt. data fails




FALURE MODE, EFFECT & CRITICALITY ANALYSIS

RRT/COenerT FARURE MOOE — : ’ AuTY
S {er) ASSEMBLY END ITEM x
) U3ITRB Falle High Low D) U3ITE block F expt. data } P expt. data fails
vare Faila High lLow E) U3ITC block A expt. data } Housekecping data faile
U3sC Falls High Low F) U3SC block E expt. data ) E expt data fails
} U3TD Fails High Low G} UITD hlock D supt. data } D expt daia fails
U3éDd Falls High Low H} U3SD Block B expt. data B expt data falls
U3s: Falls High Low I) Block sll data (SIDTN) data is completaly lost
uTF Fails High lLow *
3.6 3.6 .6 - : 3.6 3s vi
uer A) U29 Faills - ‘High A) FF U30B ecxpt. B 1o commanded A) {DDBYN) data demand line 13 on and
LD usiro Fails , Low . data flows out of (SIDYN) no matter
N what data demnand line 1s on
Is) vz9 Faile Low B) Hmmw.lhwoﬁ B) (DDBYN) data demand line io off -
UslD Fails High and no data flows from expt. B
3.7 RIC 3.7 3.7 - 3.7 35.7 vi
BRIl A) R10 Fails Open-Drift A} FF U30B expt. B is commanded on A} (DDBYN) data demand line is on H
RrRIZ “ . and data demand line c2anot ba
R13 turned off :
R14 .
Ris B) RIl Fails Open-Drift B} FP U3CB expt. B is commanded on
Cy RI12 Fails Open-~Drift C} F¥ U30B expt. E is commanded on
D} RI3 Faile Open-Drift D} FF U30B expt. B is commanded on
E) Ri4 Fails Open-Drift E} FF U30P expt. B ies commandeé on
¥} RIS Fails Open-Drl} Fy FF U30E em.B is commmanded on ] S
4
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RRT TR MODE | e — L PROBAB i
FABURE ROBA
seat. : (a) ASSEMBLY £4D _¢TEM &&Eﬂ ALITY
3.8 .8 -~ 3.8 E-‘ 5.6 vi
R2 RS RB ;men!.'l Samo 26 3.7 as 3.7
"R RS R16 )
R4 RT RI? .
3.9 .9 3.9 3.9 bo vi
RY 9 Feils Open, Drift Demand register might turn on all data  Noise might turn on all Jamand date lines
: demand lines at once .o causing mixing of data
3.10 .10 . 3.10 ) 3.10 20.0 v
v40 A} U40A  Fafle High A) FF US3A expt. H is commauded oo {A) (DDHYN) deta demand line 1o on }
U40C Pafle Low and data flows out {SIDYN)
IB) vsoa  Faile Low B) FF U33A oxpt H is commesded of  |B) (DDHYN) dats desnand line §s off
v40C Falls High and no data flows out (ADIN)
C} U40B Fa High C) FF UISA expt- F 1o commended on, C} (DDFYN} dat_a demand line i3 on
V40D  Fafle Low - ) and data fiows out (SIDYN)
D} U40B Falls Low D) FF UISA expt T {o commanded off D} (DDFYN) data demand line is off .
040D . TFalle High ’ and no data fiows out (SIDYN)
Ln 3.11 .11 : 311 FPors vt
UI2A A} U32A o A) Demand buffer register U30, U33, A) Demand register cannot be preset
R ) U3zB Fall, High U34, U3S canvot be presst . " when {ASEYP) cornmand is given
us2c us2c a ' : .
B) U32A B) Demand buffer register etays in B} Demand Register is disabled and
vU3izB Fall Low preset coadition dicabling dermand . 0o data demand eignals can pres
U32C buffer
3.12 3.12 312 . . 3.12 1%.0 VI
B3IIB A} U3LB . Demand buffer loses its clock and is Demand buffer is dizabled and last dats
U3ZE U32E Fail Low or High disabled dernand line on after the failure stays
T32¥F U32F s on till a preset pulse comes along and
a turns data demand line off
s
¥
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PART/CONPONENT N . EFFECY OF FARURE FARURR CRITIC=
* ~FARURE MODE . ALITY
SMBR. (o) ASSEMBLY EHD ITEN
3.13 3.13 . 3.13 ' 313 21,8 vi
U2D A} U32D Fails High A) FF U30A is commanded on A) Command decoder data demand
usic uslc Fails Low : line is on and data flow cut (SIDYN)
B) US2D  Fails Low B) F¥ U30A ls commanded off B) Command decoder data demand line
uslc Falls High is off and no data Nows out (SIDYN)
3.14 314 3.14 314 53 vi
U3lA A} U3lA Falls High A) DDIZP {0 commanded on A} DDIZP is comamanded o 20d
cannot be turned off
B) U3lA Fails Low B) DDIZP ls comnmanded off B) DDIZP is commanded off
3.18 3.15 .15 o .15 %3 vi
(o ] A} O Pails Short A} Lose EDFZD data A) (EDFZPF) data faile
Ci0
.Gl B} Ci¢ Fails Short B) Lose EDGZP data B) (EDGZP) data fails
C13 * : - )
<14 Cy Cil Palls Short C) Loze EDHZP data C) (EDHZP) data fajls
c1s :
D)y Ci3 . Fallg Short D) Loso EDEZP data D} (EDEZP) data faills
E) Cl4  Falle Short E) Lose EDDZP data E) (EDDZP) data fails
Fi Ci3 Fallg Short F) Lose EDBZP data F) (EDBZP) data tafls :

. eon
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. FALURE MODE, EFFECT & CRITICALITY ANALYSIS ek
B R N . N N B N FA -
FART/COHPONENT FAILURE MODE . PROBABIITY | ATy
R0l {a) ASSENBLY . » .
- 54108 . 047 14. 66 vi
1. Sobbit Timer 1.1 Inverter Al-1 Fails low or high 1.1 Subbit Timer stop all timing pulses 1.1.1 Loss Timing pulses to timing pulse
: . generator
uss | Usea Funls Q 4 1.1.2 Loss start and data transfer siga
1 0 nals for A/D converter (TT3YN)
. w69 $4L73 0o 1
1 1 1.1.3 Loss pulses to bit imer
Ure o0 .
m N 1. 1.4 Loss of subbit timing pulzes {(SB1
IR N7 2214 Vi
us? 1.2 Iverter Al-2 Fails low or high 1, 2 Subbit timer atop timing pulees for 1.2 Loss timing pulse gensrator signals
ace 10,6 XHs and LSPE 3.5 KHs ACJZN; and DSHYP aigoal, HSLZN N
VttAfails Q Q US9Balls @ Q : and modulator bit rate; for LSPE and
o 1 o 1 ace experiments,
54178 0 0 S4L78 1 0
o 0 .
1-1
: _ .024 : . 7.48 vI
1.3USAfalls Q Q 1.3 Subbit timer divider Ej, I divides 1.3 Timing pulse generator signals, for
1 0 by 2 instead of by 3 LSPE experiment are increased by
54178 11 . 1.5°
54100 «012 . ) 374 VI
1.4 2 Input cats U70A faile high 1.4 Su!;bit timez steps thming pulses for 1.4 Loee timing pulce genér.apr sigrals, .-
LSPE expsriments for LSPE experimeant
54100 . 046 14.35 vi
1.5 2 input gute U70A fails low 1.5 Subbit timer stops timing. pulses for 1.8 Losg timing pulee generatur sigmals,
UT0E fails Jow ace and ISPE experiments for ISPE and ace experiznents
U?0C fails low or high
54100 .012 2.74 vI
1.6 2 input gate U70E fails high /| 1.6 Subbit timer stope timing pulses for | 1.6 Loss timing pulse gesevator signals,
) ace experiments for ace experimnents
B 3! , 22,14} vi
1.7 Counter 54553 UTIR (£ 8} BCD 1.7 Subbit tlimer stops timing pulses for 3.7 Loss timing pulse generator signela,
fails Mgh or low ace and LSPE experiments for LSFPE 2nd ace superiments
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FALURE MODE, EFFECT & CRN

TICALITY A&Ausxs |

l¥l7£70 |

PR/ CPONENT " EFFECY  OF FALURE crTIC-
SHem. : (x) ASSEMBLY END ITEM - NATY
. 54L04 . 014 . 5.30 vi
1. Subbit Timer 1.8 Inverter UGTC fails high or low 1,8 Subbit timer etops timing pulses for § 1.8 Losus timing pulse generator signals,
{Cont. ) : ACIZN for ACIZN
SeL04 T | .49 vi
1.9 Ilaverter U67D falls high 1.9 A) Subbit timar would supply data 1.9 A) Timing pulza gensralor slgna!aokr
shift pulace ot 3.52 KHz o B) Timing pulse generator signals
10.6 Kiz with control signal B DSHYP, HSLZN dzta shift sig-
at high, pals st wraag pulse zates.
B) At (3.52 KHz or 10.6 Ktz) and .
. (540 Ha or 1.5 HKz) with control
\ signal B at low,
) ) S4L0s - - 004 2.49 ¢ vi
1.10 Inverter USTD falls low 1.10 Subbit timer stops timing pulses for | 1.10 Loss Timing pulse generator siganld -
Ty - data shift and modulator for ACE for data shift and modulator for
N U7 . and LSPE experiments. ACE and LSPE experiments.
54100 . - 01} . .43 vi
A o .. ’
1,31 2-Isput gete UTZA fafla Migh 1.11 Subbit timer stops timing pulses 1.11 Loss timing pulse generator signals
for data 2hift lines and modulater for, for data shift and mpdulator for
ACE and LSPE experiments o ACE and LSPE experiments. .
541.00 - 022 ‘ 6.46 - Vi
1,12 Z-lopt gate UT24 faile low 1.12 Subbit timer stops timing pulses ' 1.12 Loss timing pulse generstor signals
U7ZE falls low {for date shift lines and rnodulator for data shifi and modulator for ail
for all experiments * experiments.
54100 X408 3.23 Vi
1.12 2-Iapat Gate JUT2R falls Bigh 1.13%2 Subbit tizner stops timing pulsee 1.13 Loss timing pulse generator sig-
for date shift Y¥ner and modulator nals for data shift and modulator
which need 540 Hez or 1.06 KHs. which need 540 He or 1.94 KH=.
3
A
i




FALURE MODE, EFFECT & CRI]

I'lCALITY ASALYSIS

EFFECT  OF mn.m“‘uﬂm" - :

RRT/COEONENT FARLURE MODE — FAILURE cm*m"
SN ) (o) ASSEMBLY END |T€H X
022 6. 86
1. Subbit Timer 54100 ~o2% Vi
{Cont) 1.14 2-Input Gate U72C fails high and low] 1.14 Subbit Timer stops timing pulses 1.14 Loas timing pulse generator signals
" n yssc " " " for data shif? lines and modulator for data shift and modulstor for all
for all experimente experiments
54104 o7 . - 8.30 vy -
1.15 Invertar US7E fafils low 1.15 Subbit timer stops timing pulses 1.18 Loss timing pulee gencrator signsls
© for dats shift lines and modulater for data shift lines and modulator
which need 540 Hz and TT3YN, which need 540 Hz and TT3IYN, ‘
TT2YP which noed 8.44 KHs TT2YP which nead 8.44 KHa for
transfer signals for A/D conv.
541.04 :
1.15 Iovexter UGTE faile high 1. 15A) Subbit timer supplios timing 1.15A) Timing pulse generator signala
pulses corroctly if alow mode are correct if slow mode commaad|
command is givea is given
B) I normal mods command is B) If normal mode command s given
. given the subbit timer supplies the subbit timer supplies timing
timing pulees at 540 Hx with 73% pulses at 540 He with 75% duty
duty cyc!‘ and TT3YN pulses at and TTIYN pulses at 4. 28 KHs
4.28 KHs with 75% duty cycle with 75% duty cycle
T e 3743 V1
1.16 2 Input gate UT3C fails high 1.16 Subbit timer stops timing pulses 1.16 No pulses for subbit timer data
U1s - _ for data shift, modulator, TT3¥YN, shift, modulator TTIYN, and bit
U4 and bit timex when slow mode timer when zlow mode camnnd is
oS command is given given
54100 J022. 6436 « vi
1.7 2 Input gate U73C fails low 1.17 Subbit timer stops timing pulses 1.17 No pulses for subbit timer data
2 Input gate U73A fails low for data shift, modulator, TT3YN, shift, modulator, TT3IYN, and bit
and bif timer when slow or normal timer when slow or normal mode
mode commands are given commands are given
541.00 -04// 3.43. ¥
1.1€ 2 Input gate UT3A fails high 1. 18 Subbit timer stops timing pulses 1.18 No pulses for subbit timer data
for data shift, modulator, TT3YN, shiflt, modulstor TT3YN, and bit
and bit timer when normal mode timer when normal mode command
command is given i8_given
54100 + 045 14.03 - V1
1.19 2 fuput gate UT3E fails high or low 1.19 Subbit timer stops timing pulees for] 1.19 No pulses for subbit timer data

U730 {faile high or low

date shift, rmodulator TTIYN, snd
bit timer when normal or 2law medd
commande are glven

shift, modalator TTAIYHM, and Bt
timey when normal mode or elow
mode commsnds are givea
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- FALURE MODE, EFFECT & CRITICALITY ANALYSIS S

W EFFECT OF FARLLURE
: FARLLURE MODE " .
STeB0L. (o) KSSEMBLY END STEM
1. Subbit Timer s4L73 Q@ ~Ive _
{Count) 5.20 FF-USEB fatla 0 0O 1.20 Divide by ten counter stops and 1.20 No pulses for subbit timer data
01 subbit timer atops timing pulees shift, modulator TTIYN, and bit
10 : timer when normal or slow mode
11 commands are given
Q8
FFr-UMdA falls 1 0
00
a8
Fr-UrBfails 1 0 .
01
o0
28
- FF-UAfails 1 O . .
o1 )
o0
. Q@ ) )
. FF-UTSBfails 1 0
01 ~~
- 11 ) . . ..
saL73 Q 8 038 ' © thay | w
1.21 FF-UMA falls 0 1} 1.21 Divids by ten counter. Divide by 1.21 Pulse rata for subdbit timor data ' -
11 ten instead of by ten shift, medulator and bit timer '
- - are increased by factor of 5 for
. QQ normz! or slow mode commands
 FF-U74B fails 1 1 . .
Q0
FF-U75A faile 1 1
QB

FF-U?5B fails 1

[

— - o
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FAILURE MODE, EFFECT & CRITICALITY ANALYSIS i Cons b 249 41 12420
" PART /COMPONENT ‘ | ‘ EFFECY OF FALURE  Generator ’ FAILURE CRITIC-
FAILURE MODE ' AUITY
SBoL (a) Aw END ITEM
1. Subbit Timer 54100 -D12 : 3.74 vI
{Cont) 1.22 2-Inpuat gate UTOD fails-low 1.22 Divide by ten counter {ES-E9) 1.22 No pulses for subbit timer, data
stops dividing by 10 shift, modulator, and bit timer
54100 T W012 . 3.74 vI
ur? 1.23 2-Input gate UT0D fails-high 1.23 Divide by ten counter (E5-E9) 1.23 Might have error in pulses for
*  Operates manually except E6, E7 subbit timer, data shift, modalator,
-and E8 might not be reset properly and bit timer
and csuge 2n error in pulse rate
517 <
54104 . 5:30 Vi
1.24 Inverter USTF fails-high or low 1.24 Counter E10-E13 stops dividing 1.24 No pulses for subbit timer, data
by eight ’ shift, modulator and bit timer
54L73 - ST . 41.09 vI
QQ ’ :
1.28 FF.U76A fails 1 0 1.25 Counter E10-E13 stops dividing 1.25 No pulses for subbit timer, data
: 01 by eight shift, modulator and bit timer
. 00 .
Q P -
FF-UT6B fails 1 0
* . ¢ 0
! Qa .
FF-UTTA falle 1 ©
. 01
90 )
QG B
Fr-U?7B fafis 1 ©
¢ 1
0

12-




FALURE MODE, EFFECT & CRITICALITY ANALYSIS

EFFECT OF FALURE |

PART/COMPOYENT FARURE MODE Chmc
SnEoL. (&) ASSEMBLY END ITEM x
BEL7S Qf O - '
1. Subbit Timer 1.26 FF-UT6A fails 1 ~038} .26 Counter E10-El3dividesby2 .| 1.26 Pulse rate for subbit timer, data 11.85 vI
{Comt) - instead of by eight shift, modulator and bit timer
FFP-U76B fails Q will increase
0 l 1
1 1
FF-UTTA fails 0'6
101
FF-U77B falls Q10 :
: 1 l 1
$4L20 81l - 3.33 - vi
1. 27 2 inpui gate UT2D fails low i. 27 Counter E10-E13 stops divide by 1. 27 No palaes for sub-bit timer, data »
- edght . shift, modulater and bit timer
- 54120 <811 . 3.3 v
1. 28 2 input gato U27D fails high 1. 28 Counter E10-El3 divides by ten 1. 28 might have error in pulses for
_but a mies count might cause sub-bit
earror
1.29 Counter 54193 UTIA fails 1o’ 7.48 Vi

or high

1.29

Counter E14 stops dividing by 2
and slow mode loses its timing

palses

ot

TN mmre
el

1.29 No pulses for sub-bit timer, data
shift, modulator and bit timer
in slow mode cornmand

/3
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FALURE MODE, EFFECT & CRITICALITY ANALYSIS o Tim 2349416 18/70
‘ . . : ; ) oFf FAALURE Word Genmerator FA -
PART,/COMPONENT - EFvECY rrorngry | SRiTe
FARURE MODE . ALITY
SYMBOL (a) ASSEMBLY END ITEM Qx .
SXLT0 . 085 . . 9. 65 vi
2. Timing Pulse 2! 3-input gate UT8A fails-low, high 2,1 Timing pulse generator poses 2.1 A) Data gate output DGYN, DGTYP
Generator DGYN,DGTYP, FMN, FMLZN, fail
and NFYN, AALZP, ACLZP B) Fram marker outputs, FMN,
Us FMLZN, NFIZN and NFYN fail
ur9 C) Analog multiplex AALZA and
uUsge active aeimic closk ALSEP out-
usl pute fail
341.04 -«Mﬁ * 4.88 - vi
2.2 Inverter UT9A falls-low high 22 Thning pulse gepsrator loses 2.2 Timing pulse generator cut-put ; ’
DGTYP, FMN, FMLZN, NFIZN DGTYP, FMN, FMLZIN NFIZN
. NFYN, AALZP,ACLZP NFYN, AALZP, ACLZP fail
54L04 ~osof . s.a i
2.3 Iuverter USLDB fafls low 2.3 Timing pulse genorator loses 2.3 Timing pulze generator outpat
- - _FMN, FMLZN FMN, FMLZN fail
54L04 . -» 013 : . 1.48 vi-
2.4 Inverter USIB Gafls high - 2.4 Timing pulse generatsr cutputs 2.4 Fram marker cutputs FMN snd
: FMN, FMLZN, ARS ca for all 90 FMLZN are on for all 90 words
words in a frame instead of for 1 in a frame instead of for 1 word
- word in each irame in each frame,
T 54L00 .. 044 5.00 vI
2.5 2 fnpat gate UBOA fails low 2.5 Timing pulse generator outputs 2.5 Fram marker cutputs FMN,
FMN and FMLZN FMLZN fail :
541.00 +« 019 : . 2.18 - VI
2.6 2 input gate UBOA f2ils high 2.6 Timing pulse generator outputs 2.6 A} fram marker outputs FMN, -
_ - FMN, FMLZN, NFIZN and NFYN FMLZN fail
fail B} 90 fram marker outputs NFYN
" and NFYN fail
Timing Pulse 54L04 4030 L . 3.41 v
Generator 27 Inverter UBIA fails low 2.7 Timing pulse generator loses 2.7 A} fram marker for multiplexer
FMLZN, NFI1ZN and NFYN outputs FMLZN fails
uso . B) 90 fram marker NFIZN
usz ' NFYN fail .
Us9 W
54104 Po«013 .48 ¥l
‘248 Inverter UBLA fails high 2.8 timing pulse generslsr leges 2.8 fram marker for multiplexer ont
Yt FMLZN paot FMLZIN a3

¥
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FALURE MODE, EFFECT & CRITICALITY ANALYSIS

2349416
m EFFECY OF FARRE . mm CRITIC=
: FAILURE MODE . PROBAI .
SeoL (@) ASSEMBLY END ITEM. Qﬁ' - ALITY.
i Timing Pulse 2.9 Inv ;4 vl;‘c Fails low 3] 29 Timing pulse generator loses 2.9 Frame marker for multiplexer cutput § =~ 4-88 vi
Generstor erter 8 or high FMLZN FMLZN fails
2.10 , 5400 «83 ' ‘ \ 7.15 Vi
2-Input gate UBOD faile low or high § 2.10 Timing pulse generator loses 2.1¢ 90 Frame marker cutputs NFIZN and
NF1ZN and NFYN NEYN fail ’
54104 <026 S22 vI
2.11 Iaverier USOE fail low or high 2.11 Timing pulse gencrator loses 2.11 90 Frame marker cutput NFIZN faild
' - MEIZN R
2.12 3 su’lo;e U78B fail 1 0831 212 Timing pulse generator 1oses 2.12 Multiformat command advance 92.42 vl
~Input ge low or high PCLYN sjgnal PCLYN fails .
54104 083 ‘ <88 vi
2.13 Inverter U79B fail low or high 2.13 Timing pulse generator loses 2.13 2) &4 word interval output SIFYP
. SIFYP and AALZP signals fails .
) L b} Amalsg muitiplex advasce glves
false Information or fails
2.14 2-Input gate UBOB fail low or 2.14 Timing pulse generator loses 2.14 Analog multiplex advance output ’
- . AALZP signal ‘ AALZP fafls - ’
54L04
Inverter US1D fail low or high ‘
2.15 54100 '0_63 2.15 Timing pulce genarator loses 2.15 Housekeeping shift to D/A conwsrte 7.05 VI
2-Input gate UB2ZA fail low or high HSLZH signal output HSLZN fails
2.1é 54120 . . -1aéd 2.6 Timing pulse generator loses 2.16 Active seismic clock output ACLZP] - 18,96 v'I
4-Input gate USIB fail low oz high ACLZP signal fafle ' )
54104
Inverter USLE fail low or high
P | ’
2.17 541.00 % 1 2.17 Timing pulse generstor loses 2.17° Active Selemic clock cutput CWEzZP]  12-03 vI
&) 2-Input gate USOE fails low or CWEZFP f2ile
high .
b} Inverter UBLF fails low or high
54100 129 .96 vi
: 2 Tonirol Legic 3.1  2.Input gate UB3A fafls high 3.1 Timing Pulss generator ACJZN 3.1 Active seismic clock oulput stays ¢
: oes , staye &t 3.52 kHx at 3.52 kH=z ‘
: Uss 54120 :
{ 4-Input gate UB4A fails low
] 54100 ) ' 598 9.88 - vi
! RS 3.2 2-iuput gate US3A fails low ' 3.2 Timing pulse genorater ACIYEN 3.2 Active sefsmdc clock outpat stays T
} - . stays at 10 kHz, SBIYN stays at 16 kHe )
? 24120 28.17 kH 7
{ 4.Input gato UB4LA fails high e o

o . ea—ia -
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FALURE MODE, EFFECT & CRITICALITY ANALYSIS ... . v PR a1t 1208020,
’ . : EFEECT OF FABURE FAILURE CRITIC~
PART/COFCHENT FAILURE MODE - - . ALITY
e ()] AssEamy END _ITEM x ~
~ i 129 .- ol 11.96 VI
3 Control Logic 3.2 4.Inppt pate US4D feils low 3.3 Subbit timer stays in slow mode allf 3.3 Timing pulse generator outpute da
54100 time shift (DSHYP), - HSLZN housekeep
: shift and bit rats to modulator stay
2.-Input gate UBID fails high . in slow de
54120 098} - ) 9.08 vI
3.4 4-Inpat gate UB4B fails high- 3.4 Subbit timer stays in normel mode} 3.4 Timing pulse generator outputs dats§
54190 and the time % shift (DSHYP), (HSLZN) housekeep-
. : ing shift and bit rat8 to modulator
2-Inpot gate US3D fails low stay in no 1 te
SeLT4 «159 : 474 ° VI
3.5 =) F.F. UB54._. Q Q . 3.5 a) Subdit timer stays in normal 3.5 a) Timing pulse generator cutputs \
faflel © mode all the time stay in normal mode
b) fails Q Q b} Subbit timer stays in slow mode ] b) Timing pulse generator cutput
. . o1 all the time . stay in slow mode
) mils Q Q ¢) Subbit tisr stays in slow mode ¢) Timing pulse generator output
11 - stay in slow mods but control
word gen. will say data proc-
essor is in normal and slow modg
a} fails Q@ Q 1 d) Subbit timer staye in normal d) Timing pulse generator output .
00 mode stay in normal mode but control i
word generator will say data
processor ia not in mormal modd -
or slow mede .
54100 -078 7.23° vi
3.4 a)2-input gate USZE faile high 3.6 a) Subbit timer for LSPE experi- | 3.6 &) Timing pulse generator output in
ment will not go from normal LSPE experiment (ACJYN} will -
mode to slow mode not go from normal mode to slowt
' mode
b} 2-Input gate US2ZB falls low b) Subbit timer bas cutput of 1 kHe L} Timing pulse generator's data
or 540 kXHz for datz shift for all shift pulses are in error for
operating modes LSPE and active seixwmnic experi-i
mente
54174 = .3 ., t
3.7 a}F.F. US5B Q Q- 59 3.7 )} Scbbit timer will otay in nermall 3.7 &) Timing pulse generator’s oulput 14.73 vl
fails 21 mede when you command slow OEHYP, HBLZN reodvistor clock
mode for pormal mode and slow will b¢ af wress rabe in normal
meods get wrong data shift sig. and glow modes. /
nals




FALURE MODE, EFFECT & CRITICALITY ANALYSIS -

p TELY OF FALARE C -
AART/COMPONENT FAILURE MODE : : STy
Sneo , () . ASSEMBLY END_ITEM
3.7 b) 54L74 3.7 b) Subm timer LSP will nct a&,ﬂ t«; 3.7 ©b) Timing pulse generators ouiput
F.F. U8SB K-1(-% slow mode and LSP and active DSAYP, HSLZN, modula * cloc
fafls 10 seismic experiments will have will be at wrong rats . ;. >
wrong date shift pulses, and active seismic exper... " at comn-
modulator clock frequency mand
<) nils 04 ¢) Subbit timer LSP experiment ¢) Timing pulse generators output
BiRy command will not go into its DSHYP, HSLZN, roodulator cl
slow mode and normal and slow will be at wrong rate for mormal
modes will have wroag pulse and slow ma .,
rate for data shift pulses, and -
medulator clock frequoncy
a} fails a ) Subbit timer will not shift from d) Timing pulse geaerator cutput
[ R ] aormedl to slow mode rats DSHYP, HSLZN, modulator cloc]
. will be at wrong rate for LSP
active seismic sxperiment com-
rards,
S4L00 .+ 076 o . 7.04¢ vi
3.8 a)2.Input gate US3B fails high 3.8 a) Subbit timer will not shift from { = & a) Timing pulse generator output
) : normal mode to slow mode ~ DSHYP, HSLZN, modulator cloci
will be at wrong rate for slow
mode command
b} fails low L) Subbit timer will not shift from b} Timin- gulse benerator outputs
: -siow moda to normal mode DSH' -, HSLZN, modulator clocht
#ill ke at wrong rate for normai
mods command
s4L0¢C L 076 : 7.04 \73
3.9 &) z-Input gate US3C fails high 3.9 8) Subbit tirner hae wrong output 2.9 a; Timing pulse generatar ou‘rpv:tz\
. for L8F and active solnmi- DSHYP, HSLZN, mr
experiments will be at wrong ra:. i
active selsmic mr *I:mmm
b} fails low b} Subbit ryre v has wroag cutput b) Timirn, gem «ter output
for ncrma! and zlocw modes DSHY¥, IS ~ZN. f 17dulator clocﬁ
will be at wrong rate 2y nermal
<L oealow miode cormmnls,

11
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_FALURE MODE, EFFECT & CRITICALITY ANALYSIS x1 \ Ja s ,
» EFFECY OF FARURE FAILURE
PART,/COMPONENT FAILURE MODE - PROBAB! %"7'5'
e, - (g.)q ASSEMILY END ITEM ax
54104 - - ,.05 . 6. 87 Vi
4 Fram Counter 4.1 | erter USOC fails low 4.1 Frame counter stay reset and frame} 4.1 Frame Counter stops counting and
Uso Inverter USOD fails low frame counter stops counting :o;o selection (3 word 10 digit) myv
. ot state
54L04 024 3.00 VI
.2 Inverter USOC fails high - 4.2 Frame counter will not zeget after §£.2 Control word gescrator will have
r Inverter USOD f2ils high 20th framse r -wrong frame count after 90th word
54L73 - .+ 059 . 7.37 Vi
Usé k.3 F.F. US6A QQ 4.3 Frame counter stope ‘counting ~F4. 3 Conirol word generator stops pro-
falls 1 O ducing control words, event frame .
11 marker counts 2 times as fast
54173 i .05 . 1.37 vi
*.4 F.F. USéA .QQ 4.4 Froms counter stops couuting 4.4 Control word gancrator stope pro-
faflle 0 1 - ducing control words, event frame
00 marker 510ps
54L73 ] _ 1131 . ) ] 14.74 vi
4.5 F.F. US6B QQ " 14.5 . Frame coanter stops counting in 4.5 Control word geasrator has wrong
. . fails 01 = 7th digits . frame coant
10 -
60
11
L. 118 s : 14.74 vi
us? 54173 _ - - . . :
4.6 F.F. US7A QQ 4.% Frame counter stops connting in 4.6 Control word gonsreter bas wrong
fafle © 1 3d - Tth digits frame count ) .
T e -
¢t
11 -
L 118 14.74 vI
54133 _ . .
4.7 F.F. USTB QQ 4.7 Freme counter stops cousting in 4.7 Coumtrol word generstor has wrong
fafls 0 1 4tk - Tih digite frame count
10
0 3
g nL
: .18 e
uss . 54173 - 14.74 Vi
4.8 F.F, US58A QnQ ; § 48 Frame Counter siope cournting in 4.8 Control word generslor has wrong
faiie 0 1 ! 5th - Tth digite frame count
10
00 =
1.1
4
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- FALURE MODE, EFFECT & CRITICALITY ANALYSIS waeed apie T vam
' m OF FALURE " FALLRE CRITIC-
M/m FAM m - m
_Seaa (e) END ITEM !
4 Fram Counter 4.9 54L73 - .118] 4.9 Frame counter stops counting in 4.9 Control word generator has wrong 14.74 vi
F.F. US8B. aja 6th - Tth digite frame count
fafls O)2
10
* ojo
1)1
seLTs .118 4 14.74, vI
4.10 F.T. U4IB o __ﬁ_ 4.10 Frame counter stope courting in [ 4.10 Coptrol word generator has wrong
fails 0)1 7th digit . frame count
1o
ojo
. 111 : :
54130 “ . ‘ :
U46G § 4.11 z.xwgmumun-mm 4.11 Event frame marker steps working | 4.11 Event frame marker stops working
: (EFMTN) {EFMTN) .
) ) - 039 . . v 1.
U308 | 4.12 Invexter USOB fails high, low °- 4.12 Frame counter stope counting 4.12 Control word gehierator has wrong .87 - vI
. words :
*s Coatrol Word 54L10 ¥040 E 13.48 vi
*‘ Generator $.1 3.-Imput gate US4A fails high 5.1 Error in norins} speed commend in] 5.1 Control word generator 3-word 10
N Ub4A] control word generator digit mode selection will be in errorj
' 541.04 for normal speed coramand |
i U45D Inverter U45D f£aile high or low : 7
i SeL10 . 040 - 19,48 . VI
. U64B } 5.2 3-Input gate Ub4B faih high or low | 5.2 ~ Error in slow speed command in 5.2 <Conixol ward generator 2-word 10
54L04 contrel werd gensrator digit mode selection will be in errox
. ' for slow speed comnmand
U45E Inverter U45E fails high or low
54L10 -106 35.73- vi
Ub6A | 5.3 3-Input gate UbGA fails high or low | 5.3 Error in normal speed command in} 5.3  Control word generator 3.word 10 -
U668 * " U668 " contrel word generstor digit znode selection will be in errox .-
TU46D " " U46D ’ o .
U66C " LI ¢ /¥ Xo] ' "
“11z Y77 TY
. SALIC
UE4C | 5.4 2.Input Gate Ub4L fails high or lw 5.4 Erxror In serisl swnber com- 5.4 Conirol word geserater 3.word 18 B
654 o HoOULSA " mand In coenirol werd eenerator digit mode selection will be in errof
T65B " " U658 " N for serial numbsr
65C u_o o UASC n

e e amne e
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- FALURE MODE, EFFECT & CRITICALITY ANALYSIS PR
} PART/COMPONET FARLURE MODE ' e proaure |, cmmn-
: SvMecL (&) ASSEMBLY END ITEM
.5 Control Word 54L.00 058/ ' 18,20 A7 .
" Generator US9A [ 5.5 4.Input Gate US9A fails high or low | 5.5 Error in 3-word 10 digit mode 5.5 Control word generator 3-word 10
; 54104 selection digit mode selection will be in error
i Inverter U4SC faile high or low
[ 54L10 <138 46.52 vi
¥ US0A{ 5.6 3-Input Gate UGOA fzils high or low | 5.6 Error in frame count 3-word digits} 5.6 Control word generator frame count
E U6lA " " UtlA ¢ " " 6-9 in control word gencrator 3.word digits 6.9 will be in error
E Um " " Um L] [1] " .
' 54100
U63A 4-Impat Gate UG3A " "
' _S4Los
uUs3c Inverter US3C falle high or low
54L10° .o J138 46,52 vI
U62B}. 5.7 3.Imput gate US2B fafls high or low | 5.7 . Brrorin frams count S-word digits; 5.7 Control word gencrator frame courd
; us2zc " ®  geeCc. " u " 3.5 ie coztrol sord generator 3-word digits 3-5 will bs in errer ~
H Ublc L ] " U61c L1 " "
f : 541.20-
U63B 4-Iepat gate U63B " "
) 54L04
Us3D] é-Inverter US3D faile high or low
54110 - 028 . 9.44 ~- V1
60CY! 5.6 i-Inpat gate USOC fajls high or low | 5.8 “Error in comtrel word generator 5.8 Control word generztor mode T
3.word, 1C &ight selection I.word, 10 digit will be
in eryor
54100 - 021 o 7.08 vi
CEECE 5.8 Z-Ingpmt gate USZC fzils high or low .9 Error in control word generator $.% Comirol word generator mode —

3.word, -7 digits

gelection 3-word, 1.2 digits will
be in erzer :

20




FALURE MODE, EFFECT & CRITICALITY ANALYSIS .
EFFECY OF FARLURE -
W FARURE MODE — PROBABRITY | e
; (o) ASSEMBLY END ITEM g&&
5 Control Word 54L10 - 061 : . 20.56 vI
. Geperator UGO0B ]5.10 3-Input gate U6OB fails high or low | 5.16 Error in control wozd gemerator 5.10 Control word generator mode

54100 3.word sslaction 3-word will be in error
uUs2D 2-Input gate US2D ¥ " "

54L04
Us3a | Ioverter US3A fafls bigh or low

.012 4.05 i

54104 . :

US3E § 5.11 Inverter US3D foils high or low 8.11 3-word will be in error from contraqi5.11 Control word geacrator 3-word
word gexerator will be in error to multiformsat com-
mutator (THRZN)

54100 ~c8s5 : 28.65- vi
US1A] 5.12 2.Input gate USIA fails Mgh o 1w 5.12 l-word will be in orror from 5.12 Control word generator 1-word out.
UszA " " US2A ¥ control weord gacerator put will be in error
Uszn ” 0" wza " “ ” - . .
Usu L] ” M " " ®»

: 54104 + 0k2 : i £o05 vI
US3A ] 5.13 Invester USSA a) iafls low 5.13 a) 1-3 werd will be in ervor 5.13 a} Control word genorator 1.3 word
b) fails high b} l.word will be in error will be in evror
. B} Control word generator 1-word
will ba in srror .

) STL0 088 LY. 28 65 vi
US1B] $.14 2.Ianput gate USIB bm high or !o' 5.14 2.word will bo in exror from comirdi’5. 14 Contzol word generator 2-word will -
usic ) # " Us1C " _word generator be in error )

Usip o " O31D " ” " -
US‘B "% L] m“ " ” » - -
U53B | 5.15 Invertar US3B a) faiie low . 5.15 %) 1-3 word will bo is srror 5.1% a) Control werd gonerstor 1-3 word -
b) fafle high b) 2-word will be in arror will be iz evror
B} Contrel word generator Z.sword
will e in erreow .
54536 - 026 5. 44 L4 4
TEEB L 5,16 3.Input gate USSR fails high or low | 5.16 1-3 worg will be is ervor $.1¢ Control word generater 1.3 word
) . will bz in error =
520 i :
54119 2 i ) » 9- 44 vI
Us5a | 5,17 3-Inpu? gate USEA fails high or low | 5.17 Froductiof 1-3 word commands to | 5.17 Contrel word generator oulput of
moduletér will be in spror product of 1.3 word commands to
medulater will be in sxvor Z{
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’ ’ ) » iz Processor * 34 46
FALURE MODE, EFFECT & CRITICALITY-ANALYSIS - % [ et Watd e, zasite P 1i0m
/NP CHENT _ : EFFECT OF FARARE : FALURE [ -
e FALURE MODE : ; m
Saan. _ (2) ASSEMBLY END ITEM .
¢ Bit Timer 54L04 ~ . 080 8.07
[ %81 U4SA } 6.1 Inverters U45A fail low or high 6.1 Bit timer has error in counting 6.1 Control word generator has ervor vi
U45B " U4sp » n u in output duse to bit timer tirning
' ' pulse generstor outpute DGTYN,
DGTYP, FMZTN, PCLYNare in
— PEXOX._
54100 - 011 516
8.2 6.2 2-Input gate U46A falls high 6.2 Might cause error in bit timer if 6.2 Control word generator might have vi
i U484, U488, U494 flip Nop do not error
- raset properly .
- . 54L73 129 . 73. 57
6.3 U47A 1 6.3 a) F.F. V474 6.3 a) Divide by ten counter stopa and ] 6.3 a) Bit timer stops operating and vi
falls 0}0 bit timer atope timing pulces {BPIZP) bit pericd of bit timer
ol and control word generator stop
110 operating
PR §
T U4sA F.F. U4SA Q|.n .
fafls 110 ]
olo
U488 F.F. UssB elg
fafls 110
ojl o
010
U49A F.F. U49A 88 .
faile 110 - : e
gil
¢ic ~
USYB £.F. U49R ola .
fails 110
ol
1i1

22
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| FALURE MODE, EFFECT & CRITICALITY ANALYSIS (S iy amd rravait dsm
y . EFFECY OF FARLURE | FAl -
Sndc (ee) , ASSEMBLY ' END ITEM w
6.3 Bit Timer 6.3 b) SeLTs _ 6.3 b) Divide by ten counter dividos by | 6.3 b) Bit timer, (BPIZP) bit period of
Uesh F.F. UdSA two iustead of by ten bit timer and control word gen-
falls Of1 ’ erator will operste at pulse rate
14 : 5 times greater than normal
U488 F.F. U48B QIQ
fafls 11
Te9A F.F. U45A Q i .
faila 12 . .
U49B ¥.7. UHB Q{A - .
fails 111 :
~O71 ) : ) o o i
64 54100 : i wn
U468] 6.4 2-Input gate fails high or low 6.4 Bit timer cuigut (BPIEN) bit poriod 6.4 Bit perloed of bit timer fails
. of bit tizor falie . -
6.5 : 54L04 -049 _ 4.94 vi
- ‘US0AY 6.5 a) Inverter fails low 6.5 &) Bi: timer stops ssnding pulses 6.5 =) timing pulze gemerator cutpute ’
: te timing pulse generstor (DGTYP) data gate, (PMLZN}
frame marker rouitiples, and
- {PCLYN) multiformat cormmand
advance fail no cetput pulses '
54104 ° - . . :
b} loverter faile high b} Bit timer stops sending puises %) Timing pulse generator vutputs .-
. to tirmning pulse generator ) (DGTYP) data gate, (FMLZN)
frame marker multiplex, and
- (PCLYN} multiformat command
dvance have false ut 28
54100 063 . 7 13
7 Modalator U82C] 7.1 ) 2-lnput gate fally low 7.1  2) medulstor loses active seismic { 7.1 a) Modulator outputa TAK, TBEK, . vi
: date and all other serinl date TCK lose active seismic data ’
from experiments 2nd all other serial datz from
pxperiments
TeeC b 2-Input gate fails high . b: Meodulater loses active ssismic B} Modulater sutput TAX, TBK,
5 - ) i dzts TCEK lose active szismic deis
N 1
?

Cd

-/
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FALURE MODE, EFFECT & CRITICALITY ANALYSIS

15 /71
PR/ COPOHENT FARURE MODE v PRIBABIITY | Mty
S (o) ASSEMELY END ITEM QAE )
54100 - 063
7 Modulator ,oonflg.» 2.Input gate fafla low or high 7.2 Modulator loses active ae‘nmim'l.z Modulator cutputs TAK, TBK, TCK 7.13 vi
and all other serial data from - lose active seisrnic date and a1l
maents othar serial data from experimente
SeL74 . 130 1471 7
Ussa 7.3 F.F. UssA 7.3 Modulator loses active seismic datyf 7.3 Modulator cutputs TAK, TBK, TCK vi
afls 130 and all other serial data frem lose active zeismic data and all
high Of2 experiments other serial data from experiments
low ' .
: 54104 : ~04b 5.2 vi
US6A ) 7.4 =) Invertor fails ] 7.4 a) Modulator loses active seismic | 7.4 a) Modulator sutputs TAK, TBK,
. date and all cther sezizl data TCK lose ackive seismic data and -
from experiments all other serial data from experid
i ment —
UsSHB b} luverter fails high b) Modutator will have crrors in b) Modulator cutpute TAK TBK, v T
L : - comtrol word data if serialimpat] . TCK will have erzbrs in control
- " asts is prosented simmitan word data if serial input data is ‘
. presented simultavecusly
o 54100 «063 - ; 713 v1
US4Cl 7.5 2) 2-Input gate fails low 7.5 a) modulator loses all data 7.5 ) modulator output TAK, TBK, .
TCK losee all data -
‘b) 2-luput gate faile high b) modulator 1cses control word b) Modulaior outputs TAK, TBK, :
- generator data . TCK lose control word gene
. m -
54L00 - 063 713 VI
Us4D] 7.6 a) 2.Input gete fails high 7.6 &) Modulator losea serial date 7.6 )} Modualtor oatputs TAK, TBK,
from experiments . TCK lose serial deta from
experiments
b} 2-Input gute fails low b) Modulator losss all data b} Modulator outputs TAK, TBK,
TCK icse all data
54100 .. 063 T 7.0 V1
UeTa] 7.7 2-Input gate faile low, Mg? . 7.7 Modulatsr loses ali data 7.7 DModulator oniputs TAK, TBXK, TCK )
- lose all data
S4Li4 1 <130 . 14,71 v1
vE8B} 7.8 F.F. USSE cio 7.8 . Modulator loses all data 7.8 Modulator cutputs TAK, TBE, TCR
1ip, lose all dota
0ir
143
010




FALURE MODE, EFFECT & CRITICALITY ANALYSIS

PARY /CCMPOIENT ' EFFECT  OF FARURE nLunt cRTIC-
sneoL FARLURE MODE : FA chme
" {ec) ASSEMBLY - END ITEM .
54100 . «063 . . 7.13 vi
Modulatos USTB § 7.9 ) 2-Input gate fafls low 7.9 s} Modulator loses all dats 7.9 a) Modulator output TAK, TBK, TC!H
. lose all data
b) 2-Input gate fails high b} Modulator loses ail data which b) Modulator output TAK, TBK,
is logical sero TCK lose all data which is logica
zerQ
541.00 .. 053 ’ . 7.13 vi
werCc ] 7.10 a) 2-Input gats falls low 7.10 a) Modulator losen all 'data 7.10 2) mwdulator ontput TAK, TBK,
- - TCK lose all data
b) 2-Input gate fails high b) Modulator 1oses all data which b) Modulator output TAK, TBK,
) . is logtcal one TCK lose all data which is s
loglical one
: gLir) — 7053 3 \/ g
UA7D{ 7.11 2-Iaput gate fails high, low 7.11 Modulator loses 2il data 7.11 Modulator output TAK, TBK, TCK ’ ‘
- : loze all data -
54L04 ~ 046 - [ 33§ v
UBLFY 7.12 Inverter faile high, low 7.12 Mpoduletor loses TCK cutput data 7.12 Modulator cutput TCK faile loses :
all data
- 541,04 -~ 046 - 5.21 vi
USSE] 7.18 Inverter fails high, low 7.13 Modulator losts TBK, TCK cutput | 7.13 Modulator cutputs TBK, TCK lose
data all data
54104 _ . 046 S ~ 5. 21 Vi
UBED| 7.14 Inverter falls high, low 7.14 Modulater loses TAK output date 7.14 Modulator outpot TAK loses all datal -
. . . - . R . .' :
, 34L& . . . T .
vosal 7.15 F.¥. Faide 7.15 Modulaior leses all data 7.1% Modulator output TAK, TBK. TCK 14.71 Vi
1jo imse-all data
[N 31
14l
ofn *
i
H
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EFFECT OF FALURE
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FARURE MODE .
()} —___ASSEMBLY
Interface - “m .h“
1.1 L11] 1.1 Ilaverter * 1.1
A) Ul.A Fails High A) Lose frame mark-B signal with
+5VX Supply
B ULB " " Bl Lose frame mark-C signal with
- 4#5VX Supply
C) Uul.Cc " " C)  Lose frame Mark-D signal with
+5VX supply
1D} Ul.D n ' " D)  Lose frame Mark-E signal with
’ +5VX supply
E) Ul-E . " E) . Lose framo Mark-G signal with
- $5VX supply
F} ULF " " o | F) Looe 90th frame -G signal with
: . 45VX supply .
G) Ul-A Falls  Low G) 1. Lose frame marker-B signal
oL . with +5VX or +VY if Ul-A sink-
ing transistor fails shorted
2. Lose frame marker-B signal
with +5VX if Ul.A sinking trans.
istor's drive circuit fails causing
ginking tranaistor to stay in sero
H condition as long as 5VX is applied
Hj Bi.-B . " H} Same as G) with Ul.B
I) ux.c . ”" ) " n ”" " G) " Ul-c v
J) Ui-D " . " 'J) 1" ” G) LI ¢} 9 » )
K} Ui.E 5] " ) ” ¥ G} % UI.E
B 2
L} UIl.F : ” ¥ L " "G} " Ul.F

)
D)
E)
F)

G)

H)
Y
1)
K}

L}

(FMBZP) Frame mark B signal is’
lost when X interface module is on

{(FMCZP) Frame mark C signal loet
when X interface module is on

{FMDZP) Sigual le lost um? a8 A
(FMEZP) sggul is lost same 28 A
(FMEZP) Signal is lost same as A
{(NFGZP) Signal is lost same as A

1. (FMBZP) Sigual with +5VX or
45VY fails if Ul-A sinking trans.
istor fails shorted

2. (FMBZP) Signal with +5VX fails
if Ul-A sinking transistor's drive
circuit fails cansing sinking tran-
slator to stay in 0 condition as long
as X interface module is on

({FMCZP) Signal fails same as G

(FMDZP) Signal fails same as G~
(FMEZP) Signal fails same as G
{FMGZP) Signai fails same as G

{NFGZP) Signal foils asme an G

. ——

AR e e
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FALURE MODE, EFFECT & CRITICALITY ANALYSIS -

' EFFECT OF  FARURE "
) mm FAWURE MODE . » ALITY H
H SHBOL ) (&) ASSEMELY END ITEM
‘ ve : 30. 30 vi
, L2 . 1.2 54104 Inverter 064 1.2 .2 .
: u3 A) U3.A Faile High A) Lose data demand line-B signal A) (DDBZP) Data demand signal with
H ) with +5VX supply +5VX supply is loat
T B) U3.B " » 8) -Losc Data demand lined sigaal B) (DDDZP) Sigmal is lost like A)
s with +VX supply
P
Y C) u3-C " " C)  Lose data dermand lne-E signal C) (DDEZP) Sigaal is lost like A)
f f with +5VX supply
B |
v f- D) U.D b " D) Loge data demand line-G signal D) (DDGZP) Signal {2 loat like A)
. ; . with $5VX supply
1
! 2 E)} U.E L " E} Loss data demand Hne-F signal E) (DDFZP) Sigual 1o lost like A)
HE with +SVX supply
4 . . .
i F) U.F " " F)  Lose 90th from -C aignal with F) (NFCZP) Sigual is lost lika A)
t : T +5VX supply - .
it o :
} i G} VU3.A- Falle Low G) 1. Lose data demand Lize-Bwith { G) 1. (DDBZP) Data demsnd signal with
; : - ) . #5VX or +5VY U U3.A sioking +5VX or +5VY faile if U3.A
: 3 transistor fatls ehorted - . sinking transiotor fails shorted -3
. . 2. leoss dote dommpd line-B sig- 2. (DDBZP} Cignal with $5VX fails
eal with 45VX i Ul.A plnking if U3.A gzinking traneistor's doive
transistor's driee circult falls cirenit fails causing sinking tran. -
cunzing sinking transistor to etay aister to siny in mero coﬂdiﬂpu as
' .. in zero condition ac long as 5VX long &8 X interface module is on.
ir applied. . .
B} g3-B " n H Same ss G} with U3.B ) {DDDZ P} Signal fails zame as G}
: n - uC " o b4 Same ee G} with UI-C ' 4] (DDEZP) Signsl fails same as G)
: ) ¢
I U3l.p " # n Same as G} witk U3.D I} {DRDGZ P} Bigeal f2ils same as G} !
g .
; ¥}  U3.E " * K} Ssme as G} with US.E Kl (DDFZP; Sigoal f2ilz sams as G}
|3 U3I.F " " L Lose 90th from -C algnal with L (NFCZP} Signel f2ils same as G)
~ s s e SEVY supply . ;
[ ‘., OhS 30.300 vi $
Crz De | 1.3 54104 Inverter 1.3 1.3 = ‘
H U5 lA)  U4-A Fails _ High A) Bame a2 Ul-A 4) A} (NFBZF) 90tk from sigoal with Z? H
[ : +5V3 Supply is lost '
; .




FALURE MODE, EFFECT & CRITICALITY ANALYSIS

~ m/”:m FAILURE MODE () :
1.3 Interface Modiflel. 3 S4L04 Inverter L3 . .
B) U4B, Fails High B) Sameas U3-A A) B) (NFDZP) 90th from signal with
+5VX Supply iz lost
é) v4-C " " €) » mw w C) (NFEZP) " ©» &» « u
D) uvsD " " D) *» % s m D) (SLBZN) Shift line signal with +5VX
. . ' Supply is lost
E) U4-E “ “ E) = woa . E) (SLCZN) " ® n =» =
F) U4F " " Fy v o ou w F} (SIDZN) " % o u =
. 1.3 1.3 ) 1.3

.1 G "US.A Falls Low ) sunT- U3-A G) c;) mra?p) Falls same as U3-A G)

:..) US.F "' n' xl.) Same as US-F L) L} (SLDZN) Fails same as U3.F 1)
1.4 cur | 1.e . il WY : . 1.4 ) 30.30° :'T{

A) UT-A Faile Righ A) As;me as U3.A A) A) {SLEZN) Fails same as U3.A A)
B} UT-B " " B - e Bl (DGBZP)
c ul.c “ " c) €} (EFBZP)
D) ' UT.D " i D) D} (SBIZP) ’
E} .UI-E " " E) £ acrze
F) UI-F " " F} Same as U3-F F) Fi! (DGFZP) Feile eame as D3.F F) -
G UT-A Feils Low G} Same ss U3.A G) G} {SLEZN) Faile same ae U3-A G)
| | % l ! | i
L} Ui-¥ ”* " L} Same as U3-F L) L} {DGFEZP) Fails same s U3-F L)

- ™ E -
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' FALURE MODE, EFFECT & CRITICALITY ANALYSIS | 2349456 Wl
; : ) ) EFFECT OF FARURE ) FARURE J CRITiC-
PRAE/COMPONENT FALURE MODE . AUTY
SMB0L (a) ASSEMBLY END ITEM %
1.5¢ .5 . -0y s LS . s.21 m
Resister - R1 A) Rl Faile Open A) Lose frame marvk for L8G experi-] A) {FMBZP) Frame E mark signal
Capacitor ~ C1 B 3} Falls Short ment . fails
B Rl Falls Drift B)  90th frame mark for LSG still B) (NFBZP) 90 frame signal will still
Gl Fails_ Drift " works work -
1.60 1.6 So1f 1.6 . 1.6 "5 i g
Resistor - R2 A) b ¥ 3 Faile Cpen A) Loss 90tk frame 'mark for LG A) {(NFBZP) 90{rame aignal fails A
Capacitor - C2 c2 Fails Short experiment -
B) RrR2 Fails Drift B} 90th frame mark for 1LSG still work: B) {NFBZP) 90 frame signal will still
c2 Fails Drift work
1.7¢ 1.7* - .ot} 1.7 1.7 5.21 m
RI§ A Rn3 Fails Oper A) Lose frame mnark for C-experi- A) {FMCZP) Signal falls
C-3 c3 Fails Shost ment
’ B) R3 Fails | Dritt B) Frame mark for C-experiment B) . (NFBZP) Signal will still work
. C3 Fails Drift still.works
1.8 A 1.8 .01} 1.8 1.8 . 521 .m
B¢ 1 o) R¢ . Faile Open A)  Lose 90th frame mark for LEAM | A) (NFDZP) Signal fails
CA _C4 Faila Short experiments : i
B) R4 Fails Drift 2]  90th frame mark for LEAM still B) (NFDZP) Sigwal will still work
C4 Falls Drift works ) . . . o -
1.9* 5.9 011 ‘1.9 1.9 . 5:21 'x'n
RS A) RS Faiis Open’ A) Loete frame mark for LEAM exprid A) (FMDZP} Signal fails . : -
cs Ccs Fails Short .
B) RS Fails Drift - B) Frame mark for LEAM exparimeny B} (FMDZP) Signel will still work
cs5 - Fails . Drift otill worke '
1.10% 1.10 : T BERT . 1.10 5.2 -mI
RE A}y R6 Falls Open A) lose 90th irame for LM S expri- A} {NFEZP) Signal faile
cé cé Fails Short ment .
B} RE Fails Drift B 90th: frame for LMS experiment B} {NFEZP! Signa! will still work
Cé Fails Drift still works
1.11s i.n LB1B 1.1 1,11 5.21 1
RR A} RE Faile Open A} Lose shift Hne for LEG experi~ A} {SL.BZN] Signal faiis ’ -
o] c8 Fails Short ment
- B) R ! Fails Drift B) Shift line for LSC Experiment B3 {(SLBZN) Signal #till works
Ce - Faile Drift still works’

i -
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FALURE MODE, EFFECT & CRITICALITY ANALYSIS - Sreriace Module D 343856 22
EFFECY OF FALURE ' FARLURE CMTIC~
WART/COHPONENT FAILURE MODE z PrRosABISTY | aLITY
SHeoL {ee) ASSENBLY END I1TEM - :
Interface Module 011 5.21 m
1.12¢ 1.12 . - 1.12 1.12
’ »? A) R7 Faile Open A) Loss frame mark for LMS exper- |A) (FMEZP) signal fails
c? (~1 Faile Short iment
B) n? Fails Drift B) Frame mark for LMS e:perunm B) (FMEZP) signal still works
Cc? Faile Drift still works
1.13s 1.13 onf 1.1 113 , s, 21’ m
R9 A) R9 Fails Open A) Lose frame mark for heat flow ‘[ A}  (FMGZP) signal fails
c9 9 Faills Short experiment ° ’
B) R9 Fails ‘ Drift ‘B Frame mavrk for heat flow exper- | B) (FMGZP) signel still works
<9 Fails Drift Iment still works :
1. 14 1. 14 .011 ) 1.14 1.14 521, m
R10 ] A) R10 Fails Open A) Lose data ohift line for C-exper- | A)  (SLCZN) signal falle - e -
Cclo Cclo Falle Short . iment .
B) R10 Fails * Drift B) Datz shift line for C-experiment | B) ({SL.CZN) signal stil! worke -
- Cl0 Fails Drift : otill works . .
1.152 1.1% .011 1 1.15 _ . 1.18% 5.2y m
Ril [ A) /il Fails Open A) Lose 90th frame for G-experlmen+ A) (NFGZP) signal fails
Cl1 cl1 * Fails Short
B) Rl Fails Drift B) 90th frame for heat flow exper- B) (NFGZP) signal still works
cl1 Fails Drift iment still wotke )
1.16¢ 1.16 - co1n] 1.16 o 1.16 521, i
Ri2 A} R12 Fails Open A) Lose¢ dete skift line for leam A) {SLDZN} signa! fails . T .-~
Ciz (o4 ¥ Fafle Short _experiment -
B) R12 Fails Drift B) Data shifi line for leam expt. B} {BLIDZN] sigeal otill works
ciz Fafis Drift still works .
LT 1.17 L0113 1,17 . . 1.17 : 5,21 m
ni3 Ay R13 Fails Open A} lose date demand line for LSC A) {DDBZP; signal friis ’
<13 Cci3 Faile Short experiment ) -
B) Rr13 Fails Drift B} Datz damand line for LSG expt. B} {DDBZPF} signel atil! works —
— C13 Fails Drift | still works !
Lo ifw i 1.18 . Gél 1.18 1.18 : 5. 21 I
RrR14 A} Ri4 Fails Cpen A) Lose data shift line for LMS a) {SLEZK) signal fails . ’
Cl4 Cle Fails Shert | . experiment
B) R14 Fails Drift BY Data shift line for szs expt. BY {SL.EZ3} sigaal still works
Cl4 Faile Drift still works

Ammb
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FALURE MODE, EFFECT & CRITICALITY ANAL - \ /22471
. EFFECY FARURE -
RART/COMPONENT FAILURE MODE ; oF FAILURE fu.mm
Sa0L (Er’ ASSENSLY EMD 1TEM
.19 1.19 .onf 1.19 1.19 5.21 m
R15 [A) RiS Fails Open A) Lose data demand line for leam A) (DDDZP) sighal fails
Cis Ci5 Fails Short experiment
B) R1S Fails Drift B) Dats demand line for leam expt. |B) (DDDZP) signal still works
c15 Fails Drift _still works
1. 20% 1.20 <0117 1.20 1. 20 5.21 m
R16 JA) R16 Fails Open A) Lose data shift line for heat flow {A) (SLGZN) signal fails ’
Cclé Cl6 Fafle Short cxperiment ¢ : »
B) Rié Fails Drift B) Data shift line for heat ficw expt. | B) (SLGZN) signal still works
Clé Fails Drift still works
1. 21* 1.2 0111 1.21 1.21 5. 2L m
R17 [A) R17 ‘Falls Open A) Lose data demand line for LMS A) (DDEZP) signsl fails -
c1? Cl17 Falls Short experiment :
B) R17 Falle Dritt B) Data demand ;ine for LMS expt. B) (DDEZP) signal still works
c17 Faile Drift still worke :
1.22¢ e o) n22 o 122 521 m.
Ri8 A) Rig Fails Open A) - Lose dats shift line for LEP A}  (SLIZN) signel fails s -
.Cc18 ci8 Faile Short experiment )
B) Ris FPails Drift » Deta shift line for LSP expe B} {SLJIZN)} signal still works
Cl18 Falls Drift stiil works : )
1. 230 ) 123 : 011 ] 1.23 ' .23 o 8. 21 m
R21 EAY r21 Fails Opex A Lose data dernsnd pules heat flow § A) (DDGZP} signal fails
€19 . e Fails Short . experlment ' -
B) R21 Falle Drift B} . Data demand pulce heat flow B} (DDGZP} signal etill works
C19 Faila Drify experiment otill works
1. 24% i.24 .01} 1.24 . 1.2¢ ;.Zl m
R28 [ A) R28 Fails Open’ A) Lose dste demand signal for F A}  (DDGZP) signsl fails -
c22 caz2 Falls Shost experiment
B) R28 " Fails Drift B) Date demand signat for F expt. B} (DDFZP) signal stil)l worke
c22 Fails Drift a2il! works
1.25¢ 1.28 .0i14 1.28 1.25 5. 21 b4
R3S A} R3S Fails Open’ A) Lose datz gate signal for B A {DGBZP) signal fails
26 cez6 ¥aile Shont experiment
B) R3S Faile Drift B) Data gate aignal for B expt. atiil §B) (DGBEIP) slgnal ntill workse
czé Fails Drift woske
*Theee xﬁema are non-redundant.
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FALURE. M EFFECT & CRITICALITY ANALYSIS e Interface 1222770 _
S o EFFECT OF FPARURE FAILURE cRTIc-
- Sp . {o) ASSEMBLY END 1TEM
1. 26+ 1.26 .011 ¥ 1.26 . . jrae 5.21 m
R36 A) R36" Fails Opea A) Lose event frame signsal for B A) (EFBZP) signal fails
ct .o Fails Short experiment .
B) R36 Fails Drift B) Event {rame signal for B.expt. B)y (EFBZP) signal still works
c7 Falls Drift otill works . 3
121 1.27 ol Ly L2 _ s.2r. L
R38 §A) R38 Fails Open A} ° Lose LSP clock signsl A) (ACIZP) signal fails '
c Ty Falls Short . e :
. B) R38 Fails Drift B) - LSP élock rignal otill works B) (ACYZP) signal still works
_C29 Fails Drift
1. 28+ 1.28 .01111.28 ) . 1.28 s m
R39 14a) RY Fails Open A) Lose date gate sigeal for F-expt. (A) {DGFZP) signal fails
. C30 c30 Fails Short e - F i
B) R39 Fails Drift B) Data gate sigmal still works B) (DGFZP)} signal still worke
1. 29¢ -l : .onnf1r2 < G .29 - < 5.21. m
R40 -1 A) R4O Fails Open * A) Lose 30th frame signal for C- A) (NFCZP) signal faile
c1 cs Fails Short sxperiment :
B) R0 Falls Drift B} 90th frame signat for C-expt. 1B} (NFCZP) signa! still works
cIl Falils Drift -~ still works ) :
1.30 131 .002] 1.31 L3l . : , 0.95 vi
c3 14 c23 Feil Short A) GCanee CR2 zener diode to fail A} (PPSXN) signzl give command to .-
o change supply sources from xtoy
B) -C23 Faii Drift B! Conld allow nolse to give ¢ falsa § Bj (PRSXN! signal might be wrong due
rignsl to noige
g . - -
A

$Theee Yeme are non-reduniom
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Seec. (¢l AssBreLy
L3I 1.32 010] 1.32 ~
s A) R3i Faile Open A) Reset circuit still work in * FA) [PRSXN) signal still work if Svx
. degrated modé goes to sero volts
B) R31 Fails Drift B} Cizcuit still worke B} (PRSXN) sigupal still works
1.32 1.33 . s} 1. - .33 . ’ s5.87 vi
CR2 A) CR2 - Yails Short A) - Reset circuit otill work im A) {PRSXN) signal still works if Svx -
- degraded mode goes to zero -
B) CR2 Fails Open ‘B) ) Circuit fails B) (PRSXN) signal gives false signal )
) C)V CR2 ' Falls Drift ) Clrcuit works in degraded zuode | C)  (PRSXN) signal still works if Svx *
. ~Eoas to sero
" : . 008 ' 426
1.33 1.34 1.%4 : 1.34 , Vi
© R2Y "A) R29 Fails Open A} . Reeet circuit failo A)  (PRSXN) signal gives false signal
. B) R29 Fails : ‘Drla B) . Circuit works in degraded mode B} {PRSXN) signa..l still works if Svx
- goes to xero
= © o] . .95 vi
1.34 1.35 1.38 _ 1.38 . . :
c24 A} C24 Fails Short A}  Reset-circuit fails A) {PRSXN; signal gives false signal
‘B) Lo 7 Fails Cpen - B} Reset circuit loses delay on turn § B} (PRSXN) signal Icle‘s the delay whu+ ;
. o ) sigoal goes from zeso to one —_— .
B, H
4 .
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- N
: Interface Module 23492! . i IE/ZZ/"”
EFFECT OF FARURE FAILURE - CRITIC—
L Sesa . (o) ASSEMBLY END ITEM FROBABAJTY 1 AuTY
1.38 1.36 <114 § 136 ’ C 1.36 . 53. i
.. fAQla A) Q1A ~ Fails Open A) Power on reset clrcuit fails to A) (PRSXN) power on reset fails -
o L Faile Short - respond to lose of supply voltage - -
32 R32 Faits Opén x .
R3V R3O Fails Open
RZY R Fails Opea .
R3S R3S Faile Open
R R34 Fails Open
we, vC Fails High .
UID Fails Mgh .-
u9c Fails Low
u%h Fails Low
») QlA Fails Drift B) Power on reset circuit works Sut | B) (PRSXN) power on reset work in *
R32 Fails Drift with veduced sensitivity degraded mode :
R30 Faile Drift -
rR27 Fails Drift
. R3S Faits Drift .
R3¢ Fails Daift . :
‘ .‘. 423.7
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