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1.0 INTRODUCTION 

The failure mode, effects, and criticality analysis was 

performed on the ALSEP Redundant Command Receiver for Bendix 

Aerospace Systems. The method of analysis generally complied 

with the technique requirements as outlined in the Reliability 

Program Plan for the ALSEP Redundant Command Receiver (Motorola 

Document Number 3875/001, Rev. A, dated 30 April 1970). 

This report is considered a final FMECA analysis, sub-

mitted to fulfill the requirements of the CDR. A revision of 

this report, if necessary, will be submitted 10 days prior to 

FACI. 

2.0 REQUIREMENTS 

The failure mode, effects, and criticality analysis is 

required to show, in a systematic way, the effect of part, pin, 

and receiver redundancy on system performance. The procedures 

used and the results and conclusions are detailed within this 

report. 

The FMECA accomplishes the following: 

1. Identifies any single point failures. 

2. Shows which piece part failure modes result in 

minor degradation at most and may be eliminated 

from the reliability calculation. 

-1-



3. Verifies that Receivers A and B are failure 

isolated. 
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The following ground rules were used in the performance 

of the FMECA: 

1. Telemetry is considered non-mission essential, and 

failures resulting only in the loss of telemetry 

functions were not included in the reliability 

estimate. 

2. For failure modes resulting in a low impedance path 

to ground from the +12 V supply, the following 

statements were assumed: 

a. No receiver fusing is in the present configu-

ration. 

b. No secondary series regulator failures were 

postulated. 

c. The +12 V supply can supply receiver B, as 

well as the failed receiver A, without mission 

degradation. 

3. CSP A and B and Audio A and Audio B were not con-

sidered mission essential, except as used within 

the Redundant Command Receiver to provide a selected 

audio output. 

-2-



3.0 FUNCTIONAL DESCRIPTION 

ATM-984 
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The ALSEP Redundant Command Receiver is a solid state 

receiver with active redundancy that may be used to receive 

either PM (Format 1) or PM-FM (Format 2) type signals. 

The Redundant Command Receiver includes two identical 

electrically separate receivers, consisting of an RF converter, 

an IF and Audio Amp, and a power isolator. Each receiver (A 

and B) is a dual conversion superheterodyne receiver with a 

center frequency of 2119 MHz. In addition, the Redundant Com-

mand Receiver has an RF power divider referred to as an RF 

coupler and a selection circuit referred to as an audio com-

biner. The overall block diagram is shown in Figure 1. 

The RF input power is provided to the receiver through 

a single RF connector interface and is divided by a power 

divider and applied to receivers A and B. The local oscilla-

tor injection for each converter is provided from a crystal 

oscillator at 110.9631 MHz. Selectivity is provided by a 3-

pole preselector preceeding the mixer, a 3-pole filter in the 

first IF, and a 5-pole filter following the second mixer. In-

tegrated circuits are used in the receiver for most of the IF 

gain and the subcarrier and audio circuitry. After amplifica-

tion and gain leveling, a limiter and a Travis discriminator 

circuit are used to demodulate the receiver signal. After the 

first discriminator, the signal is processed in accordance with 

-3-
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the format selected and then proceeds to the active filter out

put amplifier, which provides a narrow post detector bandwidth 

to reduce output audio noise. 

A narrow band detector is used to recognize and indicate 

the presence of a 1 KHz synchronizing tone. The filter has a 

noise bandwidth of approximately 100 Hz. The output of the 

detection circuit is a bi-level signal, identified as a Com

mand Signal Presence Indicator (CSP). The CSP is used within 

the audio combiner circuitry to implement the redundancy switch 

for switching from receiver .!\ to receiver B. 

The Redundant Command Receiver is designed to receive 

modulated signals in either of two types of modulation desig

nated as Format 1 or Format 2. The format is selected by means 

of appropriate connections in the wiring harness external to 

the receiver. 

The modulating signals are constructed as follows: 

Digital data is bi-phase modulated onto a 2 KHz subcarrier and 

a 1 KHz synchronizing tone is added. This combination then con-

stitutes the composite audio signal and is used in either format. 

In Format 1,· the composite audio signal is phase modulated 

directly onto the S-band carrier at 3 radians peak. In Format 

2, the composite audio signal is frequency modulated onto a 

70 KHz subcarrier at 5 KHz peak deviation. 

-4-
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After the first discriminator in the IF and Audio 

Module of the receiver, the signal processing is dependent 

upon the format. In Format 1 operation, an integrator having 

a corner frequency of approximately 80 Hz is used to restore 

the original composite audio form. This is necessary because 

the received PM signal is demodulated by a FM discriminator. 

The output amplifier is combined with an active filter to 

provide a narrow post-detection bandwidth to reduce the out-

put audio noise. 

In Format 2 operation, the first discriminator output 

is the 70 KHz subcarrier with its frequency modulation. This 

signal is further processed through an Integrator (corner fre

quency of 30KHz), a limiter, and a pulse counting discrimi

nator. The composite audio signal from the discriminator 

goes to the active filter output amplifier. 

The implementation of redundancy in this receiver is a 

major design characteristic. Figure 2 shows the reliability 

model for the Redundant Command Receiver. Both receivers A 

and B are operating during the mission. When the CSP from 

receiver A indicates the presence of a command signal from 

the output of receiver A, receiver A is selected by the audio 

combiner. When CSP does not appear, either due to failure of 

A or due to no command signal, then receiver B will be selected. 

-5-
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All sin{~le point failure modes have been eliminated 

through the use of part redundanpy, except the RF input recep-

tacle which is a contractually specified interface. All func-

ti.ons, except telemetry, have redundant pin connections with-

in the multipin connector. 

4.0 ANALYSIS D~TAILS 

An l''MECA was performed. os a subassembly and a system 

level. The worksheets are contained in Appendix B. 

4.1 SUBASSEMBLY LEVEL: On each subassembly, all piecepart 

component~ were itemized in accordance with the following sche-

matic numbers and x:evisions, and the assembly parts list dated 

20 Nov. 1970. Schematics are not included in the report and 

aro assumed submi ttod as pro.Jo<:t documonta tion under separate 

cover. 

Schematic Name 

IF and Audio 

RF Converter 

Audio Combiner & Power 
Isolator 

Overall Schematic 

Schematic No. 

63-Pll349U 

63-Pll377B 

63-Pll380~ 

63-Pl1356B 

llovision 

0 

B 

B 

c 

The major failure modes for each component piecepart 

were listed along with tho probability of that piece part fail

ing in each modo (designated as c<..). Tho values of. o<. were 

-6-



ATM-984 
Page 11 of 81 

obtained from Table VI of Motorola's R&C Special Memorandum 

Number 265, included as Appendix A. 

The effect of each piecepart failure mode on the sub

assembly was determined and itemized. An effect number (E) 

was assigned from 0 to 1.0, with 0 representing the smallest 

(least critical) effect, and 1.0 representing the largest 

(most critical) effects. 

The failure probability (Q) is the failure rate of 

each piecepart at 45°C and at the stresses tabulated on the 

Part Application Analysis. 

The criticality product was then derived as the pro

duct of ~ x E x Q. The criticality products were then 

ranked, starting with 1 assigned to the largest product. 

Criticality products of less than 10.0 were not ranked. 

Table 1 lists the five most critical failure modes 

for each subassembly and the respective criticality products. 

4.2 SYSTEM LEVEL: At the system level, the subassembly 

failure modes were grouped according to the criticality of 

those failure modes. 

The c< for a system failure mode was obtained by divi-

ding by the sum of the module o<'s by the total subassembly 

o.;. sum. 

-7-
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The effect on the Command Receiver System was consi

dered by listing conditions where switch-over to receiver B 

was accomplished and where redundancy was lost. 

The following general assumptions were used in assign

ing system effect numbers (E). 

1. Telemetry - not considered mission essential and 

assigned a .2. 

2. Loss of RFI filtering between modules was assigned 

a • 5. 

3. Loss of case ground in the multipin connector was 

assigned a .2. 

4. The pins are redundant in the multipin connector. 

In addition, further redundancy is possible due to 

redundant receivers. If both redundant pins fail 

and the command receiver still operates, a system 

effect number of .3 is assigned to each pin fail

ure. If both redundant pins fail and the command 

receiver fails, a system effect number of .5 is 

·assigned to each pin failure. 

The ten most critical failure modes for the command receiver 

are ranked in Table 2, from the subassembly criticality pro-

ducts shown in Table 1. 

-8-
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4.3 RELIABILITY: The failure rates (%/1000 hours) are item-

ized in the Reliability Model Code column of the system FMECA 

sheets for those failure modes considered mission essential. 

These failure rates also comprise the reliability model in 

Figure 2. 

5.0 CONCLUSIONS 

In the system critical ranking, there are three part 

types that appear in the first ten: 

1. Sensistors (06-Pl4404A) 

2. Toroidal inductors (24-Pll420B) 

3. Toroidal inductors (24-Pll417B) 

The sensistors were assigned a failure rate of .015 

%/1000 hours, in accordance with SM-J88. In addition, since 

a catastrophic failure is critical to the Command Receiver, 

the criticality is high. However, the use of sensistors is 

imperative in the design and no feasible design alternative 

exists. The toroidal inductors (both 24-Pll420B and 24-Pll417B) 

are not actually component pieceparts until after potting of 

the Command Receiver. These toroidal inductors are manufactured 

as assemblies and, therefore, cannot be screened as pieceparts. 

However, these toroidal inductors were assigned a failure rate 

from SM-188 as unscreened coils. Since they are single layer 

windings, relatively few turns, visually examined, and are 

-9-
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screened by virtue of module tests, the assigned failure rate 

is considerably pessimistic. No feasible design alternative 

seems acceptable. 

-10-
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Table 1 

Subassembly FMECA Ranking 

Subassembly Failure F.R. System Effect 
Name ~ Mode (%/1000) Number 

IF & Audio T1 Open .005 1.0 
T2 Open .005 1.0 
T5 Open .005 1.0 
T6 Open .005 1.0 
FLl Short .0036 1.0 

RF Converter R30 Open .015 1.0 
T2 Open .0056 1.0 
T3 Open .0056 1.0 
T4 Open .0056 1.0 
R30 Drift .015 .5 

I ..... 
u Power Iso. FLS Short .0036 1.0 I 

Audio Comb FL9 Short .0036 1.0 
FL10 Short .0036 1.0 (F1) 
FL11 Short .0036 1.0 (Fl) 
FL1 Short .0036 1.0 

Criticality 
Ranking 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

Criticality 
Product 

452 
452 
452 
452 
255.5 

750 
452 
452 
452 
325 

255.5 
255.5 
255.5 
255.5 
252 

1-tj> 
Ill 1-j 

~~ 
I --.o 

-.Joo 

0 tJ:o.. 
...... 
00 -
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n Sistem Level F}tECA Rankins 

Subassembly Part Failure Mode F .R. (%/1000) 

RF Converter R30 Open .015 

IF & Audio Tl Open .00565 

T2 Open .00565 

T5 Open .00565 

T6 Open .00565 

RF Converter T2 Open .00565 

T3 Open .00565 ,.... 
.p. T4 Open .00565 

IF & Audio T3 Open .00565 

Power Isolator FLB Short .0036 
Audio Combiner 

System Effect 
Number 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

.8 

1.0 

Criticality 
Ranking 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

"0> Ill ., 

~ ~ 
I ...... ~ 

oooo 
0 IJ::>. 
...... 
00 ..... 
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FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME 

PART, COMPONENT
6 

UNIT, CIRCUIT 
ITEM, SET OR BOX ESCRIPTION 

Cl (Solid Tant) 

C4 (Ceramic) 

CS (Ceramic) 

C6 (Ceramic) 

C7 (Ceramic) 

970-7A *Fl = Format 1 
**F2 = Format 2 

GOAL 

STATEMENT OF THE ASSUMED FAILURE 

Project: ALSEP 

MISSION PHASE(S) 

FAILURE 
MODE 

Open 
.IS 

Short 

Open 
. 25 

Open 
. 25 

Short 

Open 

Short 

Open 

Short 

Open 

Short 

ASSY DWG OR SK REFERENCE ORIGINATOR 

63-Pll349B 

SYSTEM FAILURE 
EFFECT ON ASSEMBLY EFFECT PROBABILITY 

NUMBER 
• loS (Q) 

(a) (E) 

. 05 Possible ripple . 9 

. 10 No effect . 0 . 00098 
. 85 No signal 1.0 

. OS Fl* Degraded . 5 . 001095 
perf 

. 20 Fl No effect . 0 

. 01 F2*'-' Degraded . 5 
perf 

. 24 F2 No effect . 0 

.75 Fl No effect . 0 

.75 F2 No signal 1.0 

. 23 Fl No effect . 0 . 001050 

. 23 F2 No signal l.O 
. 75 Fl No effect • 0 
. 75 F2 No signal 1.0 

. 25 jFI No effect • 0 . 001050 

. 25 F2 Degraded . 3 
sig 

.75 Fl No effect . 0 

.75 F2 No signal 1.0 

. 25 jFI No effect . 0 . 001050 

. 25 jF2 Degraded . 7 
perf 

.75 jFI No effect . 0 

.75 1F2 No signal 1.0 

4TM-Q>',.1 

Pa~re 21 of 81 
NO. 

PAGE J 

IREV. NO A -~ 

OF 51 PAGES 
DATE :(31/70 SUBSYSTEM NAM~ ASSEMBLY NAME 

INITIAL 
REVISION 

20 Nov 70 
IF & Audio 

PROBABILITY 
RANK RELIABILITY DESIGN COMPENSATI ON CRITICALITY 

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

4.4100 

83. 3 37 

2.7375 

o.oo 
2.7375 

o.oo 
o.oo 

82. 125 38 

o.oo 
26. 25 113 
o.oo 

78.75 42 

o.oo 
7.875 

o.oo 
78.75 43 

o.oo 
18.375 135 

o.oo 
78.75 44 

SHEET __!_ OF __ 28_ 



FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINATO.R GOAL 

63-Pl1349B 

SYSTEM FAILURE PART, COMPONENT, UNIT, CIRCUIT STATEMENT OF THE ASSUMED FAILURE FAILURE EFFECT PROBABILITY ITEM, SET OR BOX DESCRIPTION MODE EFFECT ON ASSEMBLY 
NUMBER a~oS (a) (E) (Q) 

CS (Ceramic\ Open . 25 FI No effect '0 
'05 F2 Possible . 8 . 001365 

'25 oscillation 
'20 F2 No effect . 0 

Short .75 FI No effect '0 
.75 F2 No signal 1.0 

C9 (Ceramic\ Open . 25 F1 No effect '0 . 001050 
. 25 F2 Wrong .4 

passband 
Short .75 Fl No effect '0 

.75 F2 No signal 1.0 

CIO (Ceramic) Open '25 Fl No effect '0 . 001050 
. 25 F2 Degraded '5 

output 
Short .75 Fl No effect • 0 

.75 F2 No output 1.0 

Cll (Ceramic) Open '25 Fl No effect '0 '001 0505 
.25 F2 Degraded '3 

output 
Short . 75 Fl No effect '0 

.75 F2 No signal 1.0 

Cl2 (Ceramic) Open '25 F1 No effect . 0 . 001050 
. 25 F2 Degraded . 3 

output 
Short .75 F1 No effect . 0 

.75 F2 No signal 1.0 

Cl3 (Mica) Open 'so '10 Possible osc .8 . 000080 
.70 Increased band . 9 

width-mope 
noise 

Short . 15 No signal 1.0 
Drift . 05 No effect '0 

970-7A 
Project:~ 

- - -- -- - ... 

.'I.] :Vl-'-l~-t 

Pa1>e 22 
NO. 

PAGE 2 

tREY. NO A 

OF 51 PAGES 
DATE 7/31/70 SUBSYSTEM NAME ASSEMB L Y NAME 

INITIAL 
REVISION IF & Audio 

20 Nov 70 

DESIGN COMPENSATION 
PROBABILITY 
CRITICALITY RANK RELIABILITY 

TO ELIMINATE THE PRODUCT FOR ~D~NET~:;g~~ION FAILURE MODE 
(a) • !El • !Qlotcr' 

ASSY 

o.oo 
5.46 

o.oo 
o.oo 

102. 375 16 

o.oo 
1 o. 5 175 

o.oo 
78.75 45 

o.oo 
13. 125 160 

o.oo 
78.75 46 

o. 00 
7.875 

o. 00 
78.75 47 

o.oo 
7.875 

o.oo 
78.75 4E 

0.64 
5. 64 

1. 20 
o.oo 

SHEET -1._ OF -2!!_ 
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NO. IREV.NO A 

FAILURE loiODE, EFFECTS, AHD CRITICALITY AHAL YSIS WORKSHEET 
PAGE 3 OF 51 PAGES I.SSY FI.ILURE DESCRIPTION RELII.BILITY SUPPLIER NAME MISSION PHI.SE(S) I.SSY DWG OR SK REFERENCE ORIGINI.TqR DI.TE 7j31/70 SUBSYSTEM NI.M~ I.SSEMB L Y NAME GOAL 

63-Pll349B 
INITIAL 
REVISION IF & Audio 

20 Nov 70 

SYSTEM FI.ILURE PROBABILITY rr"E~~· s'e~M&~~~~T D~~~i ~iro'..UIT STATEMENT OF THE ASSUMED FAILU.RE FAILURE DESIGN COMPENSATION CRITICALITY RANK RELIABILITY MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR MODEL CODE NUMBER xlo5 (a) (E) (Q) FAILURE MODE 
(a). IEl• (Ql • 1oS 

ASSY IDENTIFICATION 

Cl4 (Ceramic) Open • 25 Fl No effect • 0 0.00 
. 25 F2 No signal 1.0 .001050 26.25 ll4 

Short .75 Fl No effect • 0 o.oo 
.75 F2 No signal 1.0 78.75 49 

CIS (Ceramic) Open . 25 Fl Distorted .6 .OOIIIO 16. 65 138 
output 

. 25 F2 No effect . 0 o.oo 
Short . 75 Fl No signal 1.0 83.25 36 

.75 F2 No effect • 0 o.oo 
Cl6 (Ceramic) Open . 25 Fl No effect • 0 • 001050 o.oo 

• 25 F2 Distorted • 5 13. 125 161 
output 

Short • 75 Fl No effect • 0 0.00 
.75 F2 No signal 1.0 78.75 50 

Cl7 (Ceramic) Open • 25 Fl No effect • 0 • 001050 o.oo 
. 25 F2 Distorted • 5 13. 125 162 

output 
Short .75 Fl No effect • 0 0. 00 

.75 F2 No signal 1.0 78.75 51 

CIS (Ceramic) Open . 25 Fl No effect .o . OOII85 0.00 
• 05 F2 Foss osscil- 1.0 5. 925 

. 25 lation 
. 20 F2 No effect • 0 0. 00 

Short .75 Fl No effect • 0 o.oo 
.75 F2 No signal 1.0 88.875 29 

CI9 (Ceramic) Open • 25 Fl No effect • 0 . 001335 o. 00 
• 25 FZ No signal 1.0 33.375 99 

Short .75 Fl No effect • 0 o.oo 
.75 FZ No signal 1.0 100.125 21 

C200 (Mica) Open • 80 Increased noise . 7 . 000080 4.48 
Degraded signal 

Short • 15 No Signal 1.0 1. 20 
Drift • 05 No effect • 0 o. 00 
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Page 24 of 81 
NO. fREY. NO A 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 
PAGE 4 OF 51 PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGI NATO.R DATE 7,131/70 SUBSYSTEM NAM~ ASSEMBLY NAME GOAL 

INITIAL 
63-P11349B REVISION IF & Audio 20 Nov 70 

SYSTEM FAILURE PROBABILITY PART, COMPONENT, UNIT, CIRCUIT STATEMENT OF THE ASSUMED FAILURE FAILURE DESIGN COMPENSATION CRITICALITY RANK RELIABILITY ITEM, SET OR BOX DESCRIPTION MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR ~D~N\~F~g~~ION HUMBER • Jo!i (cr) (E) (Q) FAILURE MODE 
(cr) • (EI. (QI. 105 ASSY 

C201 (Mica) Open • 80 No signal 1.0 . 000080 6.40 
Short .15 Widen bandwidtl • 5 0.60 

increase noise 
Drift . 05 No effect . 0 o.oo 

C22 (Ceramic) Open • 25 Fl No effect • 0 . 001095 o. 00 
. 25 F2 Little effect . I 2. 7375 

Short . 75 Fl No effect .o o.oo 
.75 F2 No signal 1.0 82.125 39 

C23 (Ceramic) Open . 25 Fl No effect • 0 . 001050 o. 00 
. 25 F2 Poorer inte- • 5 13. 125 163 

gration 
i. e. distor-
tion 

Short • 75 Fl No effect • 0 o.oo 
.75 • 50 F2 No output 1. 0 52.50 83 

• 25 F2 Distorted • 5 13. 125 164 
output 

C24 (Ceramic) Open . 25 Fl No effect • 0 . 001050 o.oo 
• 25 F2 Poor Inte- • 5 13. 125 165 

gration i.e. 
distortion 

Short .75 Fl No effect .o o.oo 
. 75 • 50 F2 No output 1. 0 52. 50 84 

• 25 F2 Distorted • 5 13. 125 166 

C25 (Ceramic) Open . 25 Fl Distorted . 5 . 001125 14.0625 155 
sig 

. 25 F2 No effect • 0 o.oo 
Short .75 Fl No signal 1.0 84.375 36 

.75 F2 No effect • 0 o. 00 

C26 (Ceramic) Open 
. 25 • 05 Fl Oscillation • 7 • 001365 4.7775 

. 20 F1 No effect • 0 o.oo 
• 25 F2 No effect . 0 o.oo 

Short .75 Fl No signal 1.0 102.375 18 
.75 F2 No effect • 0 o.oo 

970-7A 
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NO. lREV. NO A 
FAILURE MODE, EFFECTS, AMD CRITICALITY ANALYSIS WORKSHEET 

PAGE 5 OF 51 PAGES ASSY FAILU~E DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG DR SK REFERENCE DRIGINATD.R DATE ~~31/70 SUBSYSTEM NAM.E ASS EMS L Y NAME GOAL 
INITIAL 

63-Pll349B REVISION IF &. Audio 
20 Nov 70 

SYSTEM FAILURE PROBABILITY 
RANK ilER,.~·siCfM&~~T6~~~iPc,!ro'i.uiT STATEMENT OF THE ASSUMED FAILURE FAILURE DESIGN COMPENSATION CRITICALITY RELIABILITY MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR MODEL CODE NUMBER 

X Jo5 (Q) FAILURE MODE 
(a) X (E) X (Q) X 1o' ASSY IDENTIFICATION (a) (E) 

C27 (Ceramic) Open • 25 Fl No signal 1.0 29.625 106 
. 25 FZ No effect • 0 .001185 o.oo 

Short • 75 Fl Distorted . 8 71. 10 70 
output 

.75 FZ Distorted 
output 

. 6 53.325 82 

C28 (Ceramic) Open . 25 Fl No effect . 0 . 001095 o.oo Ill 
. 25 FZ No signal . 0 27. 375 

Short .75 Fl Distorted • 6 49.275 87 
output 

• 75 FZ Distorted .8 65.700 76 
output 

CZOZ (Mica) Open . 80 Increased noise, • 5 . 000080 3.20 
decreased part 

Short .15 No signal 1.0 1. 20 
Drift • 05 No effect . 0 o.oo 

C203 (Mica) Open . 80 No signal 1.0 . 000080 6.40 
Short .15 Decreased parts • 5 0.60 
Drift • OS No effect • 0 o.oo 

C31 (Ceramic) Open • 25 Decreased perf • 6 . 001050 15.75 141 Short .75 No signal 1.0 78.75 52 

C32 (Ceramic) Open • 25 Decreased perf o. 5 . 001050 13. 125 167 
Short • 75 No signal 1.0 78.75 53 

C204 (Mica) Open • 80 Increased noise • 5 . 000080 3.20 
decreased perf 

Short .15 No signal 1.0 1. 20 
Drift • OS No effect • 0 o.oo 

C205 (Mica) Open • 80 No signal 1.0 . 000080 6.40 
Short .15 Decreased perf . 5 0.60 
Drift • OS No effect . 0 o.oo 

I 
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NO. IREV. NO A 
FAILURE MOOE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

PAGE 6 OF 51 PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S} ASSY DWG OR SK REFERENCE ORIGI NATO.R DATE 7j3lj70 SUBSYSTEM NAM~ ASSEMBLY NAME 
GOAL 

INITIAL 
63-PI1349B REVISION 

IF & Audio 20 Nov 70 

SYSTEM FAILURE DESIGN COMPENSATION 
PROBABILITY 

RANK RELIABILITY 
PART, COMPONENT, UNIT, CIRCUIT STATEMENT OF THE ASSUMED FAILURE FAILURE 

EFFECT ON ASSEMBLY EFFECT PROBABILITY CRITICALITY ITEM, SET OR BOX DESCRIPTION 
MODE NUMBER 

X loS TO ELIMINATE THE PRODUCT FOR MODEL CODE 
(a) (E) (Q) FAILURE MODE 

(a) • (El. (Ql • 105 ASSY IDENTIFICATION 

C206 (Mica) Open .so Decreased perf • 5 3. 20 
Short • 15 No signal 1.0 . 000080 I. 20 
Drift . 05 No effect . 0 o.oo 

C36 (Mica) Open • 80 Decreased perf • 5 . 000080 3. 20 
Short • 15 No signal 1.0 I. 20 
Drift • 05 No effect • 0 o.oo 

C37 (Ceramic) Open .20 No effect . 0 . 001365 o.oo 
• 03 Possible oscil- 0. 8 5.46 

lation 
Short .75 No signal 1. 0 102. 375 18 

C207 (Mica) Open • 80 No signal 1.0 . 000080 6.40 
Short . 15 Decreased perf o. 5 0.60 
Drift . 05 No effect • 0 o. 00 

C208 (Mica) Open • 80 Decreased perf o. 5 . 000080 3.20 
Short • 15 No signal 1.0 1. 20 
Drift . 05 No effect • 0 o. 00 

C209 (Mica) Open . 80 No signal 1.0 . 000080 6.40 
Short . 15 Decreased perf • 5 0. 60 
Drift . 05 No effect o. 0 o.oo 

C41 (Ceramic) Open • 20 No effect • 0 o. 00 
. 05 Pos s oscillation . 7 . 001050 3. 675 

Short . 75 No signal 1.0 78.75 54 
C42 (Ceramic) Open • 25 No signal 1.0 • 001050 26.25 116 Short .iS No signal 1.0 78.75 55 
C43 (Ceramic) Open • 25 Probable .90 . 001050 23. 625 126 

oscillation 
Short .75 Degraded perf 

(AGC disabled) 
• 95 74.8125 67 

970-7A 
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FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINATOR GOAL 

63-Pll349B 

SYSTEM FAILURE rNM~· sicr&~~~~T 6~rd~iPC:.:ro'i.UIT STATEMENT OF THE ASSUMED FAILURE FAILURE 
MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY 

NU't!ER • loS (Q) (a) (E 

C44 (Ceramic Open • 25 Probable oscill .90 . 001050 
Short . 75 Degraded perf .95 

(AGC disabled) 

C45 (Ceramic) Open . 25 No signal 1.0 . 001050 
Short . 75 No signal 1.0 

C46 (Ceramic) Open . 01 Possible osc • 8 • 001065 
. 24 No effect • 0 

Short .75 No signal 1.0 

C47 (Ceramic) Open . 25 Possible osc or 0.8 . 001050 
deg perf 

Short .75 No signal 1.0 

C48 (Ceramic) Open . 25 Probable osc or • 3 . 001050 
deg perf 

Short .75 Degraded perf • 95 
(AGC disabled) 

C49 (Ceramic) Open • 25 Degraded perf o. 6 . 001275 
Short • 75 No signal 1.0 

C50 (Ceramic) Open 
• 25 

• 20 No effect • 0 • 001365 
• 05 Possible oscl 1.0 

Short . 75 No signal 1.0 

C51 (Ceramic) Open • 25 Deg perf • 2 • 001050 
Short • 75 Deg perf • 2 

C52 (Ceramic) Open • 25 Deg perf 1. 0 • 001905 
responds to 
noise 

Short .75 Deg perf . 2 

970-7A 
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Palle 27 of 81 
NO. 

PAGE 7 

lREV. NO A 

OF 51 PAGES 
DATE 7/31/70 SUBSYSTEM NAM~ ASSEMBLY NAME 

INITIAL 
REVISION 

20 Nov 70 
IF & Audio 

PROBABILITY 
RANK RELIABILITY DESIGN COMPENSATION CRITICALITY 

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

23.625 127 
74.8125 68. 

26.25 116 
78.75 56' 

0.852 
o.oo 

79.875 40 

21. 00 129 

78.75 57 

23. 625 128 

74.8125 69 

19. 125 133 
95.625 22 

0. 00 
6.825 

102.375 19 

5. 25 
15.75 142 

47. 625 89 

28. 575 108 
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HO. I REV. HO A 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 
PAGE 8 OF 51 PAGES "'':' •AlLURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINATOR DATE 7.f31/70 SUBSYSTEM NAM" ASSEMBLY NAME GOAL 

63-Pll349B INITIAL 
IF & Audio REVISION 

20 Nov_1_!1 

SYSTEM FAILURE PROBABILITY ~.;-:.~·s~<r&~~~~T6~ri~iPC.:l'o~UIT STATEMENT OF THE ASSUMED FAILURE FAILURE DESIGN COMPENSATION CRITICALITY RANK RELIABILITY MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR ~~Nilt.F~g~~IOH NUMBER • Jo5 (Q) FAILURE MODE 
(a) • (E). (Q). 1oS ASSY {a) (E) 

-~::3 (Ceramic) Open 
• 25 . 05 Oscillate I. 0 9.525 

• 20 Deg perf . 5 . 001905 19. 05 134 
Short • 75 Deg perf • 5 90.4375 73 

':54 (Ceramic) Open • 25 Decrease band- . 3 . 00ll25 8. 4375 
width 

Short • 75 No signal 1.0 84.375 30 

'::'05 (Not used) 

':56 (Ceramic) Open • 05 Possible ascii- 1.0 • 001050 5. 25 
. 25 I at ion 

• 20 No effect • 0 0.00 
Short • 75 No signal I. 0 78.75 58 

r~:;7 (Ceramic) Open . 05 Possible oscil- 1.0 • 001050 5.25 
• 25 lation 

. 20 No effect I. 0 78.75 59 

r~;B (Ceramic) Open • 25 No signal 1.0 • 001050 26.25 117 Short .75 No signal 1.0 78.75 60 

C53 (Ceramic) Open • 25 AC on DC 1.0 . 001365 34.125 98 
signal line 

Short . 75 No signal 1.0 I 02.375 21 

C60 (Ceramic) Open 
• 25 

. 05 Possible os cilla • 8 . 001050 4.20 
• 20 No effect • 0 0.00 

Short .75 No signal 1.0 78.75 61 

C61 (Ceramic) Open • 25 Degraded gain • 7 . 001050 18.375 136 
Short .75 No signal 1.0 78.75 62 

C62 (Ceramic) Open • 05 Possible 1.0 . 001050 5.25 
• 25 oscillation 

• 20 No effect . 0 o.oo 
Short • 75 No signal 1.0 78.75 63 
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ATM-984 
...... 15 ...... , ..., .......... 

NO. tREY. NO A 

FAILURE MOD!, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET PAGE 9 OF 51 PAGES 

ASSY FAILURE DESCRIPTION REliABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGI NATO.R DATE .lf3lFf0 SUBSYSTt:M HAM!' ASSEMBLY NAME 
GOAL INITIAL 

63-Pll349B REVISION IF & Audio 
20 Nov 70 

SYSTEM FAILURE 
PROBABILITY 

RANK 
rr"f,l·si<r6~~~~T6~~~iPC.:rtfNUIT STATEMENT OF THE ASSUMED FAILURE FAILURE DESIGN COMPENSATION CRITICALITY RELIABILITY 

MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR MCOEL CODE NUMBER • laS (Q) FAILURE MODE (a) • tEl. (Q) x 1cf ASSY IDENTIFICATION 
(a) (E) 

C63 (Mica) Open . 80 Less gain • 8 • 000080 5. 13 
distorted output 

Short .15 Less gain . 8 0.96 
distorted output 

Drift . 05 No effect . 0 0.00 

C64 (Mica) Open .80 Less gain . 8 . 000080 5. 12 
distorted output 

Short .15 Less gain . 8 o. 96 
distorted output 

Drift . 05 No effect • 0 o.oo 

C65 (Ceramic) Open . 25 No signal 1.0 . 001065 26.625 112 
Short .75 No signal 1.0 79.875 41 

C66 (Air variable) Short • 87 Less gain • 8 . 000600 41. 76 91 
distorted output 

Open .13 Mildly distorted . 3 2. 34 
output 

C67 (Ceramic) Open . 25 Less gain • 8 . 001050 21. 00 130 
distorted output 

Short .75 .8 63.00 77 i 
C68 (Ceramic) Open • 25 Less gain .8 . 001050 21.00 131 

distorted output 
Short .75 Less gain . 8 63.00 78 

distorted output 

C69 (Glass) Open .80 Less gain • 8 • 000060 3.84 
distorted output 

Short • 05 Less gain . 8 0.24 
distorted output 

Drift • 15 No effect .o 0.00 
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Project: AJ,SEP 

SHEET __..2,_ OF ~ 



ATM-984 
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NO. ,REV. NO A 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 
PAGE 9A OF 51 PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINATOR DATE 7/31/10 SUBSYSTEM HAM~ ASSEMBLY NAME GOAL 

INITIAL 63-PII349B REVISION IF & Audio 
20 Nov 70 

SYSTEM FAILURE PROBABILITY 
RELIABILITY rr"E'l.~·silfM&~~~~T 6~~~jpC.:ro<i.UIT STATEMENT OF THE ASSUMED FAILURE FAILURE DESIGN COMPENSATI ON CRITICALITY RANK 

MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR MODEL CODE 
(a) 

NUltJER • loS (Q) FAILURE MODE 
(a) • (El. (Ql • 1oS ASSY IDENTIFICATION 

C70 (Air variable) Short • 87 Less gain . 8 . 000600 41. 76 91 
distorted output 

Open .13 Mildly distorted . 3 2.34 
output 

C71 (Glass) Open . 80 Less gain . 8 . 000060 3.84 
distorted output 

Short . 05 Less gain . 8 0.24 

Drift . 15 
distorted output 
No effect .0 o. 00 
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NO. rREV. NO A 
FAILURE MOD!, EFI'ECTS, AND CRITICALITY ANALYSIS WORKSHEET 

PAGE 10 OF 51 PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE($) ASSY DWG OR SK REFERENCE ORIGINATOR DATE 7/31/70 SUBSYSTEM HAM~ ASSEMBLY NAME GOAL 
INITIAL 

63-Pll349B REVISION IF & Audio 
20 Nov 70 

SYSTEM FAILURE PROBABILITY :;A:,.~·siCfMC~~~~T 6~rc!~iPC::lb'i.UIT STATEMENT OF THE ASSUMED FAILURE FAILURE DESIGN COMPENSATI ON CRITICALITY RANK RELIABILITY MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMIHA TE THE PRODUCT FOR MODEL CODE HUMBER • loS (Q) FAILURE MODE 
(a) • CEI • (Ql • 1oS ASSY IDEHTIFICA TION (a) (E) 

C72 (Ceramic) Open . 25 Extreme noise 1.0 . 001050 26.25 118 
Short .75 No signal 1.0 78.75 64 

C73 (Ceramic) Open . 25 Detuned 1.0 . 001050 26.25 119 
discriminator 

Short .75 No output 1.0 78.75 65 

C74 (Not used) 

C75 (Ceramic) Open . 25 Fl No effect • 0 . 001050 o. 00 
. 25 F2 No signal 1.0 26.25 120 

Short .75 Fl No effect • 0 o.oo 
. 75 F2 Widen 

bandwidth .4 31. 50 100 

C77 (Ceramic) Open • 25 Fl Narrow bwdt . 5 . 001050 13. 125 168 
decrease 
gain 

• 25 F2 No effect . 0 o.oo 
Short .75 Fl Distort sig . 9 70.875 71 

badly 
.75 F2 No effect . 0 o.oo 

C78 (Ceramic) Open • 25 F1 Narrow bdwt 
decrease 

• 5 • 001050 13. 125 169 

gain 
Short .75 F2 No effect • 0 o.oo 

970-7A Project: ALSEP 
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FAILURE MOOE, EffECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINATqR GOAL 

63-P11349B 

SYSTEM FAILURE rlER,.~ 's~'?"&~~~~T 6~~~j.f:.!r~UIT STATEMENT OF THE ASSUMED FAILURE FAILURE 
MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY 

NUMBER 
a loS (Q) (a) (E) 

C79 (Ceramic) Open . 25 Noisy signal 1.0 . 001125 
Short .75 No signal 1.0 

C80 (Ceramic) Open • 25 Noisy signal . 6 . 001050 
Short .75 No signal 1.0 

C81 (Ceramic) Open .25 Low gain, low 1.0 • 001215 
signal 

Short . 75 No signal 1.0 

C82 (Ceramic) Open . 25 Decreased bdwt . 3 . 001125 
Short • 75 No signal 1.0 

C83 (Ceramic) Open • 25 Fl Decreased • 3 . 001125 
bdwth 

.25 F2 No effect • 0 
Short .75 Fl No signal 1.0 

• 75 F2 No effect • 0 

C84 (Ceramic) Open . 25 Fl No effect • 0 . 001125 
• 25 F2 Decreased • 3 

bandwidth 
Short .75 Fl No effect • 0 

.75 F2 No signal 1.0 

970-7A 
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NO. 

PAGE 11 

lREV.NO A 

OF 51 PAGES 
DATE -~(5!/10 

INITIAL 
SUBSYSTEM NAM!= ASSEMB L Y NAME 

REVISION IF & Audio 
_l_O_Nov 70 

PROBABILITY 
RANK DESIGN COMPENSATION CRITICALITY RELIABILITY 

TO ELIMINATE THE PRODUCT FOR ~D~NET~F~~~~IDN FAILURE MODE 
(a) a (E) a (Q) a to5 ASSY 

28.25 109 
84. 375 31 

15.75 143 
78.75 66 

30.375 105 

91. 125 23 

8.4375 
84.375. 32 

8.4375 

0.00 
84.375 33 
o.oo 

o. 00 
8.4375 

o.oo 
84.375 34 
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NO. fREY. NO A 
FAILURE MODE, EI'FI!CTS, AND CRITICALITY ANALYSIS WORKSHEET 

PAGE 12 OF 51 PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE($) ASSY DWG OR SK REFERENCE ORIGI NAT~R DATE i/31/70 SUBSYSTEM NAME ASSEMBLY NAME GOAL 
INITIAL 

63-Pll349B REVISION IF & Audio 20 Nov 70 

SYSTEM FAILURE PROBABILITY PART, COMPONENTD UNIT, CIRCUIT STATEMENT OF THE ASSUMED FAILURE FAILURE DESIGN COMPENSATION CRITICALITY RANK RELIABILITY EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE FOR ~D':>NET~F~g~~ION 
ITEM, SET OR BOX ESCRIPTION MODE NUMBER • loS PRODUCT 

(a} (E) (Q) FAILURE MODE 
(a) • CEI. (Ql • 1oS ASSY 

CRl Open . 42 Fl No signal 1.0 13.44 158 • 42 F2 No effect . 0 . 000320 o. 00 
Short . 39 Fl No effect • 0 0. 00 

. 39 F2 Fickts on 1.0 12.48 172 Drift .19 Fl No effect . 0 o.oo 

. 19 F2 No effect . 0 o.oo 
CR2 Open .42 Fl No effect • 0 . 000336 o.oo 

. 42 F2 Fickts on 1.0 14. 112 154 Short . 39 Fl No effect • 0 o.oo 
• 39 F2 No effect . 0 o. 00 

Drift • 19 Fl No effect • 0 0.00 
. 19 F2 No effect • 0 o. 00 

CR3 Open • 42 No signal 1.0 . 000320 13.44 159 Short . 39 Noisy signal 1.0 12.48 173 Drift . 19 No effect . 0 o. 00 

CR4 Open . 42 Dist signal . 4 . 000129 2. 1672 Short • 39 Dist signal • 5 2. 5155 
Drift • 19 No effect .o o. 00 

CR5 Open .42 Dist signal • 5 . 000129 2. 7090 Short • 39 Dist signal .4 2.0124 
Drift . 19 No effect • 0 0. 00 

CR6 Open . 42 Dist signal .4 . 000129 2. 1672 
Short • 39 Dist signal . 5 2.5155 
Drift • 19 No effect • 0 0. 00 

CR7 Open • 42 Dist signal . 5 . 000129 2. 7090 
Short • 39 Dist signal .4 2.0124 
Drift • 19 No effect . 0 o. 00 

. 
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NO. lREV. NO 

FAILURE MODI, EFl'ICTS, AND CRITICALITY ANALYSIS WORKSHEET 
PAGE OF PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINATqR OATE SUBSYSTEM NAM!' ASSEMBLY NAME GOAL 

INITIAL 63-Pll349B REVISION IF & Audio 

SYSTEM FAILURE PROBABILITY ill,.~·si~6~~t~T6f~~fpt,!~UIT STATEMENT OF THE ASSUMED FAILURE FAILURE DESIGN COMPENSATION CRITICALITY RANK RELIABILITY MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR MODEL CODE NUMBER • Jo5 (Q) FAILURE MODE 
(a). !El. (Ql • 1oS ASSY IDENTIFICATION (a) (E) 

FL1 Short (to gnd) • 7 No Signal • 0 255.50 7. Open (to cap) • 3 No Filtering . 5 . 003650 54.75 79 
FLZ Short (to gnd) . 7 F1 No Signal 1.0 . 003650 255.50 8 

. 7 FZ No Effect . 0 0.00 
Open (to cap) • 3 F1 No Effect • 0 o. 00 

• 3 F 2 No Filtering • 5 54.75 80 
FL3 Short (to gnd) • 7 No Telemetry . 2 • 003500 49.00 89 Open (to cap) • 3 No Filtering . 5 52.50 85 

FL4 Short (to_gnd) . 7 No Signal 1.0 . 003600 252.00 9 Open ( to cap) • 3 No Filtering . 5 54.00 81 
FL5 Short (to gnd) . 7 No Signal 1.0 . 003500 245. 00 10 Open (to cap) . 3 No Filtering • 5 52.50 86 
Jl Short (to gnd) • 1 No Signal 1.0 . 001000 10.00 176 Open (to sig) . 9 No Signal 1.0 90.00 24· 
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NO. IRI!V.NO 
~, FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

PAGE OF PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGI NATO.R DATE SUBSYSTEM NAME ASSEMBLY NAME GOAL 
INITIAL 63-Pll349B 
REVISION IF & Audio 

SYSTEM FAILURE PROBABILITY 
RANK FAILURE DESIGN COMPENSATION CRITICALITY RELIABILITY rNJ.~·s~~"'&~~~~T6~rd~iPC.:ro<i.UIT STATEMENT OF THE ASSUMED FAILl!RE 

MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR MOOEL CODE NUIIIER • loS (Q) FAILURE MODE 
(a). !El. (Ql. 105 A$SY IDENTIFICATION (a) (E) 

L1 (Not Used) 

L20 (Toroid) Short . 07 No Signal 1.0 . 002060 19.420 149 Open . 86 Deg Perf . 7 124.012 11 Drift . 07 No Effect • 0 0.00 
L21 (Toroid) Short . 07 No Signal 1.0 . 002060 14.420 150 Open . 86 Deg Perf . 7 124.012 12 Drift . 07 No Effect . 0 0.000 
L22 (Toroid) Short . 07 No Signal 1.0 . 002060 14.420 151 Open • 86 Deg Perf . 7 124.012 13 Drift . 07 No Effect • 0 0.00 
L23 (Toroid) Short . 07 No Signal 1.0 . 002060 14.420 152 Open . 86 Deg Perf . 7 124.012 14 Drift . 07 No Effect • 0 0.00 
L6 (Toroid) Short • 07 F1 No Effect ;0 . 004120 0.00 

. 07 F2 No Signal 1.0 14.420 153 Open . 86 F1 No Effect • 0 0.00 
• 86 F2 Deg Perf . 7 124.012 15 Drift . 07 F1 No Effect . 0 0.00 
• 07 F2 No Effect • 0 0.00 

970-7A ' 
SHEET - OF ---



110. rREV.IIO 

FAILURE MODI, Ef'fECTS, AHD CRITICALITY ANALYSIS WORKSHEET 
PAGE OF PAGES ASSY FAILURE C1L,C:RIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINATOR DATE SUBSYSTEM HAM!' ASSEMBLY NAME GOAL 

INITIAL 63-Pll349B REVISION IF & Audio 

SYSTEM FAILURE DESIGN COMPEIISATI ON 
PROBABILITY 

RANK RELIABILITY 
PART, COMPONI!lt'1, UNIT, CIRCUIT STATEMENT OF THE ASSUMED FAILLIRE FAILURE 

EFFECT ON ASSEMBLY EFFECT PROBABILITY CRITICALITY ITEM, SET OR ac»; DESCRIPTION MODE 
NUMBER 

a loS 
TO ELIMINATE THE PRODUCT FOR MODEL CODE 

(a) (E) (Q) FAILURE MODE 
(a) a CEl. (Ql a 1oS ASSY IOEIITIFICATIOII 

Ql, Z..."\!30<~, ,_ Short .45 F1&F2 Ckts 
Both On 1.0 . 000840 37.80 95 Open • 33 No Signal 1.0 27.74 110 

Drift . 22 No Effect o.o 0.00 

Q2, 2N27 .:.:.P. Short .45 No Signal 1.0 . 000780 35. 10 96 Open . 33 No Signal 1.0 27.74 125 Drift • 22 No Effect 0. 0 0.00 

Q3, 2N30..,: Short .45 No Signal 1.0 • 000460 20.70 132 Open • 33 No Signal 1.0 15. 18 146 
Drift • 22 No Effect o.o o.oo 

Q4, 2N ~ ;;: Short .45 No Signal 1.0 . 000880 39.60 93 Open . 33 No Signal 1. 0 29.04 107 
Drift • 22 No Effect 0.0 0.00 

Rl, ComF·· Open .65 Fl, No Effect o. 0 .000010 0.00 
. 65 F2, No Signal 1.0 0.65 

Drift . 35 F1, No Effect o.o o.o 
. 35 F 2, No Effect 0.0 o. 0 

R2, Com-.: Open t· 30 FI, No Effect o. 0 .000010 0.0 
.65 • 35 Fl, No Signal 1.0 . 35 

.65 F2, No Effect 0.0 0.00 
Drift . 35 F1, No Effect 0.0 0.00 

. 35 F2, No Effect 0~0 0.00 

R3, Comp Open .65 F I, No Effect 0.0 .000010 0.00 
.65 F 2, No Signal 1.0 0.65 

Drift . 35 F1, No Effect 0.0 0.00 
• 35 F 2, No Effect 0.0 0.00 

970-7A 
SHEET- OF-



FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY 
GOAL 

SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINAT()R 
63-PI I 349B-X3 
APL-7/13/70 

SYSTEM FAILURE ·rr"E'l.~·si'f"&~~~~T6~~~jp~rci.UIT STATEMENT OF THE ASSUMED FAILURE FAILURE 
MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY 

NUMBER • toS (Q) (a) (E) 

R4, Comp. Open .65 Wrong Band- 0.5 0 000010 
width 
Distorted Signal 

Drift • 35 No Effect o. 0 

R5, Comp. Open .65 FI, No Effect o. 0 0 000010 
.65 F2, Osc/No Sig 1.0 

Drift 0 35 Fl, No Effect o. 0 
• 35 F2, No Effect 0. 0 

R6, Comp. Open .65 Fl, No Effect . 000010 
.65 F2, No Signal 1.0 

Drift . 35 Fl, No Effect 0.0 
• 35 F2, No Effect 0.0 

R7, Comp. Open .65 Fl, No Effect o.o . 000010 
.65 F2, No Signal 1..0 

Drift • 35 Fl, No Effect 0.0 
• 35 F2, No Effect 0. 0 

R8, Comp. Open .65 F1, No Signal 1.0 0 000010 
.65 F2, No Effect o.o 

Drift . 35 Fl, No Effect o. 0 
. 35 F2, No Effect o. 0 

R9, Comp. Open 
• 65 

(. 05 Dist. Output 0.5 .000010 
1 • 60 No Output 1.0 

Drift . 35 No Effect o. 0 

RIO, Comp. Open .65 No Signal I. 0 . 000010 
Drift . 35 No Effect 0.0 

Rll, Comp. Open • 65 No Effect 0. 0 . 000010 
Drift • 35 No Effect o. 0 

970-7A 
Project: ALSEP 

NO. 

PAGE 16 OF 

A T::Vl-9tH 
Pa<re 36 of 8 
rREY.NO 

-

51 PAGES 
DATE SUBSYSTEM NAM!= ASSEMBLY NAME 

INITIAL 
REVISION 

IF and Audio 

DESIGN COMPENSATION 
PROBABILITY 

RANK CRITICALITY RELIABILITY TO ELIMINATE THE PRODUCT FOR MOOEL CODE FAILURE MODE 
(a). (E). (Q). toS ASSY IDENTIFICATION 

o. 375 

o.oo 

0.00 
0.65 
0.00 
0. 00 

0.00 
0.65 
0.00 
o.oo 

0.00 
0.65 
0.00 
o.oo 

o.oo 
o.oo 
0.00 
0.00 

0.60 
0.00 

o. 65 
0.00 

0.00 
0.00 

SHEET ...,lL OF _za_ 
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Faile 37 of 81 
NO. JREV.NO 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 
PAGE 17 OF 51 PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR Sk REFERENCE ORIGINATqR DATE SUBSYSTEM NAM.E ASSEMBLY NAME GOAL 

63-P11349B-X3 INITIAL 
IF and Audio 

APL-7 /13/70 
REVISION 

SYSTEM FAILURE DESIGN COMPENSATION 
PROBABILITY rA':.~ 'siCfM6~~~~T 6~rd~iP'¥Fo'i.UIT STATEMENT OF THE ASSUMED FAIL!J.RE FAILURE 

EFFECT ON ASSEMBLY EFFECT PROBABILITY CRITICALITY RANK ~:ABILITY MODE NUMBER TO ELIMINATE THE PRODUCT FOR EL CODE 
(a) (E) • ,.,s (Q) FAILURE MODE 

(a) • !El. (Ql • 1r ASSY IDENTIFICATIOM 

R12, Comp. Open • 65 F1, No Effect o. 0 • 000010 0.00 
.65 FZ, No Signal 1.0 0.65 

Drift • 35 F1, No Effect o. 0 0.00 
. 35 F2, No Effect o. 0 0.00 

R13, Comp. Open • 65 F1, No Effect 0. 0 . 000010 0.00 
.65 F2, No Signal 1.0 0. 65 

Drift • 35 F 1, No Effect o. 0 0.00 
. 35 F2, No Effect 0. 0 0.00 

Rl4, Not Used 
Rl5, Comp. Open . 65 Fl, No Effect 0.0 • 000010 0.00 

.65 F2, No Signal 1.0 0.65 
Drift • 35 Fl, No Effect 0.0 0.00 

. 35 F2, No Effect 0. 0 0.00 

Rl6, Comp. Open .65 F1, No Effect 0. 0 .000010 0.00 
.65 F2, No Signal 1.0 0.65 

Drift • 35 F1, No Effect 0.0 0.00 
. 35 F2, No Effect 0.0 0.00 

Rl7, Comp. Open . 65 Fl, NoSignal 1.0 . 000010 0.65 
.65 F2, No Effect 0.0 0.00 

Drift . 35 FI, No Effect 0.0 0.00 
. 35 F2, No Effect o. 0 0.00 

RIB, Film Short .11 Fl, Clipping 0.6 . 000083 0.55 
.II F2, No Effect 0.0 0.00 

Open • 78 Fl, No Signal 1.0 6.48 
• 78 F2, No Effect o. 0 0.00 

Drift .11 FI, No Effect 0. 0 0.00 
.II F2, No Effect 0.0 0.00 

970-7A 
Project: ALSEP SHEET --lL.. OF ....llL_ 



A "ll\i-·}o--t 

.00 UL 0 

110. rREV.IIO 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 
PAGE 18 OF 51 PAGES "SSY F"ILURE OESC~lPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINAT~R DATE SUBSYSTEM NAM!' ASSEMBLY NAME GOAL 

63-P11349B-X3 INITIAL 

APL-7/13/70 REVISION 
IF and Audio 

SYSTEM FAILURE DESIGN COMPENSATION 
PROBABILITY PART, COMPONENT, UNIT, CIRCUIT STATEMENT OF THE ASSUMED FAILURE FAILURE 

EFFECT ON ASSEMBLY EFFECT PROBABILITY CRITICALITY RANK RELIABILITY ITEM, SET OR BOX DESCRIPTION MODE NUMBER 
X Jo5 TO ELIMINATE THE PRODUCT FOR MODEL CODE 

(a) (E) (Q) FAILURE MODE 
(a) • (E). COl • 1oS ASSY IDENTIFICATION 

Rl9, Comp. Open· .65 F l, No Signal 1.0 . 000010 0.65 
• 65 FZ, No Effect 0.0 o. 00 

Drift . 35 FI, No Effect 0. 0 o.oo 
. 35 F2, No Effect o. 0 o. 00 

R20, Comp. Open .65 F 1 , No Signal 1.0 . 000010 0.65 
.65 F2, No Effect 0.0 0.00 

Drift . 35 li'1, No Effect 0. 0 0.00 
• 35 FZ, No Effect 0.0 0.00 

R21, C on::p. Open .65 Fl, No Signal I. 0 . 000010 0.65 
.65 FZ, No Effect o. 0 0.00 

Drift • 35 Fl, No Effect 0.0 0.00 
. 35 FZ, No Effect o.o 0.00 

RZZ, Comp. Open .65 Fl, Dist, Signal 0.7 • 000010 0.455 
.65 FZ, No Effect o.o 0.00 

Drift . 35 FI, No Effect o. 0 0.00 
• 35 FZ, No Effect 0.0 0.00 

R23, Comp. Open .65 Fl, Dist. Signal o. 7 . 000010 0.455 
• 65 FZ, No Effect o.o 0.00 

Drift • 35 FI, No Effect 0.0 0.00 
• 35 FZ, No Effect o.o 0.00 

R24, Not t."sec 

R25, Film Short .11 FI, WrongGain 0.5 . 000083 0.4565 
FZ, Wrong BW 

.11 FZ, Low Signal 0.9 0.8217 
Open • 78 FI, No Signal 1.0 6.474 

• 78 FZ, No Effect 0.0 0. 00 
Drift .11 FI, No Effect 0.0 0.00 

.11 FZ, No Effect o.o 0.00 

~70-7A 
Project: A LSEP 

SHEET ...La_ OF -28._ 



FAILURE MODE, EFF!CTS, AND CRITICALITY ANAL YSJS WORKSHEET 

ASSY FAILURE DESCRI~ ON 

PART, COMPONENT, V>lr.', CIRCUIT 
ITEM, SET OR BOX OE$C~IPTION 

R26, Film 

R27, Comp. 

R28, Film 

R29, Comp. 

R30, Film 

R31, Comp. 

R32, Comp. 

R33, Comp. 

970-7A ' 

RELIABILITY I SUPPLIER NAME 
GOAL 

STATEMENT OF THE ASSUMED FAILU_RE 

Project: ALSEP 

MISSION PHASE($) 

FAILURE 
MODE 

Short 
Open 
Drift 

Open 
Drift 

Short 
Open 
Drift 

Open 
Drift 

Short 
Open 
Drift 

Open 

Drift 

Open 
Drift 

Open 
Drift 

ASSY DWG OR SK REFERENCE J OR IGI NAT OR 

63-Pll349B-X3 
APL-7/13/70 

SYSTEM 
EFFECT ON ASSEMBLY I EFFECT 

NUMBER 
(a)l !El 

FAILURE 
PROJIABILITY 
• lo" (Q) 

. 11 Clipped Signal 1.0 • 000083 
• 78 No Signal 1.0 
.11 No Effect o.o 

.65 No Signal 1.0 . 000010 
• 35 No Effect 0.0 

. 11 Dist. Signal 0.5 . 000083 
• 78 No Signal 1.0 
.11 No Effect 0.0 

.65 No Signal 1.0 . 000010 
• 35 No Effect 0. 0 

.11 Low Signal 1. 0 . 000083 
• 78 Clipped Signal 0.6 
.11 No Effect 0.0 

.65 F1, No Signal 1.0 . 000010 
• 65 FZ, No Effect 0.0 
• 35 F1, No Effect o.o 
• 35 FZ, No Effect 0.0 

.65 No Signal 1.0 • 000010 
• 35 No Effect o. 0 

.65 No Signal 1.0 .000010 
• 35 No Effect o. 0 

NO. 

PAGE ]q 

ATM-984 
Page 39 of 81 

TREY. NO 

OF 51 PAGE$ 
DATE 

INITIAL 
REVISION 

SUBSYSTEM HAM!' ASSEMBLY NAME 

DESIGN COMPENSATION 
TO ELIMINATE THE 
FAILURE MODE 

PROBABILITY 
CRITICALITY 
PRODUCT 

(a) • !El. !Ql • 1r 
0.913 
6.474 
o. 00 

0.65 
0.00 

0.4565 
6.474 
o.oo 

0.65 
0.00 

0.913 
3.8844 
0.00 

o. 65 
0.00 
0.00 
0.00 

0.65 
0. 00 

0.65 
o.oo 

RANk IRELIABILITY 
I'OR MODEL CODE 
ASSY IDENTifiCATlON 

5HEI!T -l.a- OF za.._ 



ATM-984 
•c:~.~;t:::: "t"V U~ OJ_ 

NO. lREV. NO 
FAILURE MODE, EFFECTS, AHD CRITICALITY AHALYSIS WORKSHEET 

PAGE 20 OF 51 PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINATqR DATE SUBSYSTEM HAM!' ASSEMBLY NAME GOAL 
63-Pll349B-X3 INITIAL 
APL-7 /13/70 REVISION IF and Audio 

SYSTEM FAILURE PROBABILITY ~r"fM~·s~~&~~~b'r6~~~iPC:.:ro~UIT STATEMENT OF THE ASSUMED FAILl,IRE FAILURE DESIGN COMPENSATION CRITICALITY RANK RELIABILITY MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR MOOEL CODE NUMBER • Jo5 (Q) FAILURE MODE 
(a) • (El. (Q) • 1oS ASSY IDENTIFICATION (a) (E) 

R34, Comp. Open .65 No Signal 1.0 • 000010 0.65 Drift • 35 No Effect o.o o.oo 
R35, Camp. Open .65 Dist. Signal 1.0 • 000010 0.65 Drift • 35 No Effect o. 0 o. 00 

R36, Comp. Open .65 No Signal 1.0 • 000010 o. 65 Drift • 35 No Effect o.o o.oo 
R37, Camp. Open .65 No Signal 1.0 .000010 0.65 

Drift • 35 No Effect 0.0 0.00 

R38, Camp. Open .65 Dist. Signal 0. 8 • 000010 0.52 Drift • 35 No Effect o. 0 o.oo 
R39, Camp. Open .65 No Signal 1.0 • 000010 0.65 Drift • 35 No Effect 0. 0 0.00 

R40, Film Short .11 No Signal 1.0 • 000083 0.913 
Open • 78 No Signal 1.0 6.474 
Drift .11 No Effect o. 0 0.00 

R41, Film Short .11 No Signal 1.0 • 000083 0. 913 
Open • 78 No Signal 1.0 6.474 
Drift 

.11 [: ~~ No Effect 0. 0 o.oo 
Wrong Gain 0.5 0.0415 

R42, Comp. Open 
65 f 30 No Effect o. 0 • 000010 o. 00 

• • 35 Wrong Signal 
Respond to 
Noise 

1.0 o. 35 

Drift • 35 Small Effect o. 1 0.035 

970-7A Project: A LSEP 
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FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY 
GOAL 

SUPPLIER NAME MISSION PHASE(S) 

STATEMENT OF THE ASSUMED FAILU.RE FAILURE rr"E'L: 'si'r&~~~~T 6f~~iPc,!rJi.UIT 
MODE 

R43, Not Used 

R44, Film Short . 11 
Open 78 \.40 

. /. 38 

Drift .11 

R45, Film Short .11 
Open 

• 78 ~: !~ 
', 

Drift • 11 

R46, Comp. Open .65 
Drift . 35 

R47, Film Short .11 
Open • 78 
Drift .11 

R48, Film Short .11 
Open . 78 
Drift .11 

R49, Film Short .11 
Open .78 
Drift .11 

970-7A ' Project: A LSEP 

ASSY DWG OR SK REFERENCE ORIGINATOR 

63 -P11349B -X3 
APL-7/13/70 

SYSTEM FAILURE 
EFFECT ON ASSEMBLY EFFECT PROBABILITY NUMBER • loS (Q) (a) (E) 

Low Signal 1.0 . 000083 
No Effect o. 0 
!ncr LF Gain/ 1.0 
may resp to 
noise 
No Effect 0.0 

Low Signal 1.0 • 000083 
No Effect o. 0 
!ncr Gain/Osc/ 
may resp to 1.0 
noise 
No Effect 0.0 

No Signal 1.0 . 000010 
No Effect o.o 

No Signal 1.0 . 000083 
No Signal 1.0 
No Effect 0.0 

No Signal 1.0 . 000083 
No Signal 1.0 
No Effect o.o 

No Signal 1.0 • 000083 
No Signal 1.0 
No Effect o.o 

NO. 

PAGE 21 OF 

ATM-984 
Page 41 of. 81 

'REV. NO 

51 PAGES 
DATE 

INITIAL 
SUBSYSTEM NAM!' ASSEMBLY NAME 

REVISION IF and Audio 

PROBABILITY 
RELIABILITY DESIGN COMPENSA Tt ON CRITICALITY RANK 

TO ELIMINATE THE PRODUCT FOR MODEL CODE FAILURE MODE 
(a) • IE). (Q) • 1oS ASSY IDENTIFICATION 

o. 913 
0. 00 
3. 154 

0.00 

0.913 
o. 00 

4.98 

0.00 

0.65 -
o.oo 

0.913 
6.474 
0.00 

0.913 
6.474 
o.oo 

0.913 
6.474 
0.00 

SHEET ~ Of ...z.a__ 



FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG DR SK REFERENCE DRIGI NATQR GOAL 

63-PI1349B-X3 
APL-7/13/70 

SYSTEM FAILURE iN,J. 's~cr'6~~~~T 6~::!~iPC.:rcfNUIT STATEMENT OF THE ASSUMED FAILU.RE FAILURE 
MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY 

NUMBER • lo5 (a) (E) (Q) 

RSO, Film Short .11 No Signal 1.0 . 000083 
Open • 78 No Signal 1.0 
Drift .11 No Effect o. 0 

R51, Film Short .11 Noisy Output 1.0 • 000083 
Probable 

Open . 78 No Signal 1.0 
Drift .11 No Effect 0.0 

R52, Film Short .11 No Signal 1.0 • 000083 
Open • 78 Noisy Signal 1.0 
Drift • 11 No Effect 0. 0 

R53, Comp. Open .65 No Sig to TLM o. 2 • 000010 
Drift . 35 No Effect o. 0 

R54, Comp. Open .65 No Signal I. 0 . 000010 
Drift • 35 No Effect o.o 

R55, Film Short • 11 F1, No Effect 0. 0 • 000083 
.11 F2, Noisy Sig. 0.5 
. 78 F1, NoEffect 0. 0 

Open . 78 F2, No Signal I. 0 
.11 Fl, No Effect 0. 0 

Drift .11 F2, No Effect 0.0 

R56, Film Short .11 F1, NoEffect 0. 0 . 000083 
.11 F2, Noisy Sig. 0.5 

Open • 78 F I, No Effect 0.0 
• 78 F2, No Signal 1.0 

Drift .11 F1, No Effect 0.0 
.11 F2, No Effect o. 0 

970-7A Project: A LSEP 

NO. 

PAGE 22 OF 

ATM-984 
Page 42 of 81 

fREY. NO 

51 PAGES 
DATE SUBSYSTEM NAM_E ASSEMBLY NAME 

INITIAL 
REVISION IF and Audio 

PROBABILITY 
RANK DESIGN COMPENSATION CRITICALITY RELIABILITY 

TO ELIMINATE THE PRODUCT FOR MODEL CODE FAILURE MODE 
(a) • (El. (Ql. 1oS ASSY IDENTIFICATION 

0.913 
6.474 
o. 00 

0.913 

6.474 
0.00 

o. 913 
6.474 
0. 00 

o. 13 
o. 00 

0.65 
0.00 

0.00 
.4565 

0. 00 
6.474 
0.00 

0.00 
.4565 

0.00 
6.474 
0.00 
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ATM-984 
.. ~0-""' -:.;,_,Vol. V.L 

NO. ~REV. NO 
A 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 
PAGE 2.3 OF 51 PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGI NATO.R DATE 7/31/70 SUBSYSTEM NAM~ ASSEMBLY NAME GOAL 

63-P11349B-X3 INITIAL IF and Audio REVISION 
2.0 Nov 70 

SYSTEM FAILURE DESIGN COMPENSATION 
PROBABILITY 

RANK rle'l.~ 'si'r&~~~~T6~~~~p~ro~UIT STATEMENT OF THE ASSUMED FAILURE FAILURE CRITICALITY RELIABILITY MOD!! EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR MODEL CODE NUMBER 
• loS (a) (E) (Q) FAILURE MODE 

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

R57, Comp. Open .65 No Signal 1.0 • 000010 0.65 
Drift . 35 No Effect o. 0 0.00 

R58, Film Open • 78 Low Signal/ 0.5 . 000083 3.2.37 
Drift .11 Distortion 
Drift . 11 No Effect o. 0 0.00 
Short .11 Low Signal/ • 5 .4565 

Distortion 

R59, Film Open . 78 Low Signal/ 0.5 . 000083 3. 2.37 
Distortion 

Drift .11 No Effect 0. 0 o. 00 
Short .11 Low Signal/ . 5 .4565 

Distortion 

R60, Film Short .11 Low Dignal 0.5 . 000083 0.4565 
Open 78 \.18 No Effect 0.0 0.00 

• ( .60 Incr Gain/Osc/ 
may reap to 1.0 4.98 
noise 

Drift .11 No Effect 0.0 0.00 

R61, Comp. Open • 65 No Effect 0.0 • 000010 0.00 
Drift . 35 No Effect o. 0 o.oo 

R62., Comp. Open .65 Fl, No Effect o. 0 . 000010 o.oo 
.65 F2., No Sigqal 1.0 0.65 

Drift . 35 Fl, No Effect o.o 0.00 
. 35 F2., No Effect 0.00 

R63, Film Short .11 Fl, No Effect 0.0 . 000083 o.oo 
.11 FZ, Wrong BW 0.5 0.4565 

Open .78 FI, No Effect o. 0 0.00 
. 78 F2., No Signal 1.0 6.474 

Drift .11 Fl, No Effect 0. 0 0.00 
.11 FZ, No Effect 0. 0 0.00 

970-7A Project: ALSEP 
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NO. rREV."1 
FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

PAGE OF PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINATOR DATE ~(3/70 SUBSYSTEM NAM_E ASSEMBLY NAME GOAL 

63-P11349 INITIAL 
REVISION 

IF and Audio 20 Nov 70 

SYSTEM FAILURE DESIGN COMPENSATI ON 
PROBABILITY 

RANK rA.RJ.·s~«r&~~~~T6~rd~iPC:.::b'.tUIT STATEMENT OF THE ASSUMED FAILU,RE FAILURE CRITICALITY RELIABILITY MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR MODEL CODE 
(a) 

NU('tjER • tuS (Q) FAILURE MODE 
(a) x (E) x (Q) x ur5 ASSY IDENTIFICATION 

R65, Camp Open 0 65 1.0 0 000010 0.65 
Drift 0 35 No Effect 0.0 o.oo 

R66, Comp Open .65 1.0 .000010 0.65 
Drift 0 35 0.0 o.oo 

R67, Camp Open 0 65 No Signal l.O 0 000010 0.65 
Drift 0 35 No Effect o.o o.oo 

R68, Comp Open 0 65 Low Signal 0.9 0 000010 0.585 
Drift 0 35 No Effect o.o o.oo 

R69, Comp Open 0 65 0.7 .000010 0.455 
.65 o.o o.oo 

Drift • 35 o.o o.oo 
• 35 o.o o.oo 

970-7A 
Project: ALSEP SHEET- Of_ 
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FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSIQN PHASE(S) ASSY DWG DR SK REFERENCE QRIGINAT~R GOAL 

63-Pll349B 

SYSTEM FAILURE rARJ:si~6~~~~T 6~~~jpc,!rJi.UIT STATEMENT OF THE ASSUMED FAILU.RE FAILURE 
EFFECT ON ASSEMBLY EFFECT PROBABILITY MODE 

NUltJER • loS (Q) (a) 
Ul, MC159 Short . 2 No Signal 1.0 • 000507 

Open . 3.( No Signal l.O 
Drift .4! No Effect o.o 

U2, MC159 Short • 2 No Signal 1.0 . 000507 
Open . 3( No Signal 1.0 
Drift . 4~ No Effect o.o 

U3, MC159 Short . z: No Signal l.O . 000578 
Open • 3( No Signal 1.0 
Drift . 45 No Effect o.o 

U4, MC236 Short . 25 No Signal 1.0 . 000546 
Open • 3( No Signal 1.0 
Drift .45 No Effect o.o 

US, MC159 Short .25 No Signal 1.0 . 000546 
Open • 3( No Signal 1.0 
Drift .45 No Effect o.o 
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IRE~ NO 

OF PAGES 
DATE 7/31/70 SUBSYSTEM HAM~ ASSEMBLY NAME 

INITIAL 
REVISION IF and Audio 

20 Nov 70 

PROBABILITY 
DESIGN COMPENSATION CRITICALITY RANK RELIABILITY TO ELIMINATE THE PRODUCT FOR f.,~N\~F~~~~ION FAILURE MODE 

(a) • (E). (Q) a 1oS ASSY 

12.567 170 
15.21 144 
o.oo 

12.675 171 
15.21 145 
o.oo 

14.45 149 
17.34 137 
o.oo 

13.65 156 
16.38 139 
o.oo 

13.65 !57 
16.38 140 
o.oo 

.. 

SHEET- OF-



FAILURE MODI!, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINATOR GOAL 

63-Pll349B 

SYSTEM FAILURE PART, COMPONENT
6 

UNIT, CIRCUIT STATEMENT OF THE ASSUMED FAILURE FAILURE 
MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY ITEM, SET OR BOX ESCRIPTION 

NUIBER • loS (Q)_ (a} (E) 

Tl, Toroid Short . 15 No Signal 1.0 . 003650 
Open .80 No Signal 1.0 
Drift . 05 No Effect o.o 

T2, Toroid Short . 15 No Signal 1.0 • 005650 
Open .so No Signal 1.0 
Drift • 05 No Effect o.o 

T3, Toroid Short . 15 Degraded Sig. o.s . 005650 
Open .-so Degraded Sig. o.s 
Drift • 05 No Effect o.o 

T4, Toroid Short • 15 Degraded Sig. o.s . 005650 
Open .so Degraded Sig. o.s 
Drift . 05 No Effect o.o 

T20, Toroid Short • 15 No Signal 1.0 . 005650 
Open .so No Signal 1.0 
Drift • 05 No Effect o.o 

T6, Toroid Short . 15 No Signal l.O • 005650 
Open .so No Signal 1.0 
Drift • 05 Degraded Sig. o. 1 

VRl, IN755A Short . 39 No Signal 1.0 . 000415 
Open . 21 No Effect o.o 

. 21 No Signal 1.0 
Drift • 19 No Effect o.o 

970-7A ' 
Project: ALSEP 

NO. 

PAGE 

ATM-·nH 
Page 46 of 81 

'REV. NO 

OF PAGES 
DATE 7/31/70- SUBSYSTEM NAME ASSEMBLY NAME 

INITIAL 
REVISION 

IF and Audio 20 Nov 70 

PROBABILITY 
RANK RELIABILITY DESIGN COMPENSATION CRITICALITY TO ELIMINATE THE PRODUCT FOR 'ti,~N\~~~~ION FAILURE MODE 

(a). CEl x (Q) • 1oS ASSY 

84.75 25 
452.00 1 

o.oo 

S4.75 26 
452.00 2 

o.oo 2 

67.SO 74 
361.60 5 

o.oo 

67.SO 75 
361.60 6 

o.oo 

S4.75 27 
452.00 3 
o.oo 

S4.75 2S 
452.00 4 

2.S25 

16.185 
o.oo 
S.715 
o.oo 

SHEET - OP ---



FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGI NATO,R GOAL 

63-Pll349B 

SYSTEM FAILURE rARM~· si~~~~~~T 6~ll!~iPC:.:ro1.UIT STATEMENT OF THE ASSUMED FAILURE FAILURE 
MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY 

NUMBER 
• loS (a) (E) (Q) 

ARl, fLA715 Open • 30 Fl No Effect o.o . 001536 
. 30 F2 No Signal 1.0 

Short . 25 F1 No Effect o.o 
. 25 F2 No Signal 1.0 

Drift • 45 F1 No Effect o.o 
. 45 F2 No Effect o.o 

AR2, SC4057 Open • 30 Fl No Effect o.o . 000486 
. 30 F2 No Signal 1.0 

Short .25 F1 No Effect o.o 
. 25 F2 No Signal 1.0 

Drift . 45 Fl No Effect o.o 
.45 F2 No Effect o.o 

AR3, fLA741 Open . 30 F1 No Signal 1.0 .001040 
• 30 F2 No Effect o.o 

Short . 25 F1 No Signal l.O 
.25 F2 No Effect 0.0 

Drift . 45 F1 No Effect o.o 
. 45 F2 No Effect o.o 

AR4, fLA741 Open . 30 No Signal 1.0 . 001040 
Short .25 No Signal l.O 
Drift .45 No Effect o.o 
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IREV.NO 

OF PAGES 
DATE f / .H ((U SUBSYSTEM NAME ASSEMBLY NAME 

INITIAL 
REVISION IF and Audio 
20 Nov 70 

PROBABILITY 
RANK. DESIGN COMPENSATION CRITICALITY RELIABILITY TO ELIMINATE THE PRODUCT FOR lff,~N\~F~g~~ION FAILURE MODE ASSY (a) • (E). (Q). 1oS 

o.oo 90 
46.08 
o.oo 

38.40 94 
o.oo 
o.oo 

0.00 
14.58 147 
o.oo 

12.15 174 
o,oo 
o.oo 

31.20 
o.oo 101 

26.00 121 
o.oo 
o.oo 
o.oo 

31.20 1 0? 
26.00 122 
0.00 

SHEET --- OF -



FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE($) ASSY DWG OR SK REFERENCE ORIGINATO_R GOAL 

63-Pll349B 

SYSTEM FAILURE il'ER,.~·s1~&,?~~~T6~;!~jpc_,!lb<;.UIT STATEMENT OF THE ASSUMED FAILURE FAILURE 
MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY 

NUMBER 
X JuS (Q) (a) (E) 

AR5 (f.LA741) Open • 30 No Signal 1.0 • 001040 
Short • 25 No Signal 1.0 
Drift • 45 No Effect o.o 

AR6 (f.LA741) Open .30 No Signal 1.0 • 001040 
Short • 25 No Signal 1.0 
Drift .45 No Effect o.o 
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lRE\NO 

OF PAGES 
DATE 7 (31. 70 SUBSYSTEM NAM!= ASSEMBLY NAME 

INITIAL 
REVISION IF & Audio 20 Nov 70 

PROBABILITY 
RANK DESIGN COMPENSATION CRITICALITY RELIABILITY 

TO ELIMINATE THE PRODUCT FOR MOOEL CODE FAILURE MODE 
(a) x (E) X (Q) X 105 ASSY IDENTIFICATION 

OJ. 28 103 
26.00 123 
o.oo 

3!. 20 104 
26.00 124 
o.oo 

SHEET- OF-



FAILURE MODE, EFFECTS, AHD CRITICALITY AHAL YSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINATOR GOAL 

63-Pll349B 

SYSTEM FAILURE rle~:·si~MJ'~~~T6~~~iPC:.%~UIT STATEMENT OF THE ASSUMED FAILU.RE FAILURE 
MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY 

HUMBER 
X laS (a) (E) (Q) 

CR9, IN3064 Open .42 Loss of Sig. .2 . 000320 
Level TLM 

Short . 39 Change in Sig. . 5 
Level of TLM 

Drift • 19 No Effect o.o 
Q5, 2N2222A Open .45 No Signal • 0 . 000780 

Short . 33 Increased .4 
Ripple 

Drift . 22 No Effect o.o 
Rl4, Camp Open • 65 No Signal 1.0 • 00001 

Drift • 35 No Effect o.o 
R24, Camp Open . 65 No Signal 1.0 . 00001 

Drift • 35 No Effect o.o 
R64, Comp Open • 65 Change in Sig. .2 . 00001 

Level of TLM 
Drift • 35 No Effect o.o 

R70, Camp Open . 65 Low Signal .5 . 00001 
Drift • 35 No Effect o.o 

R71, Camp Open .65 Fl No Effect .o • 00001 
F2 No Signal 1.0 

Drift • 35 F1 No Effect 0.0 . 00001 
F2 No Effect o.o 

970-7A 
Project: ALSEP 

NO. 

PAGE 

A 11\1-'!tl"± 

Page 49 of 81 

lREV. NO 

OF PAGES 
DATE SUBSYSTEM NAME ASSEMBLY NAME 

INITIAL 
REVISION IF & Audio 

20 Nov 70 

PROBABILITY 
DESIGN COMPENSATION CRITICALITY RANK RELIABILITY TO ELIMINATE THE PRODUCT FOR MODEL CODE FAILURE MODE 

(a) • (El. (Ql. 1aS ASSY IDENTIFICATION 

2.688 

6.240 

o.ooo 

35.100 97 
1 o. 296 

o.oo 

• 65 
o.o 

• 65 
o.o 

o.o 

o.o 

• 325 
o.ooo 

o.o 
. 65 

o.o 

SHEET- Of-



FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINATOR GOAL 

63-P11349B 

SYSTEM FAILURE rlE~:·si~M&~~~~T6~:l!~IP""lb~UIT STATEMENT OF THE ASSUMED FAILURE FAILURE 
MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY 

NUMBER 
X Jcf (Q) (a) (E) 

R72, Comp Open . 65 Reduced • 2 • 00001 
Sensitivity 

Drift • 35 No Effect . 0 

R73, Comp Open • 65 Reduced • 2 • 00001 
Sensitivity 

Drift • 35 No Effect • 0 
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NO. 

PAGE 

ATM-~84 

Page 50 of 81 

tREV.NO 

OF PAGES 
DATE SUBSYSTEM NAM.E ASSEMBLY NAME 

INITIAL 
REVISION IF & Audio 
20 Nov 70 

DESIGN COMPENSATION 
PROBABILITY 

RANK RELIABILITY CRITICALITY TO ELIMINATE THE PRODUCT FOR MOOEL CODE FAILURE MODE 
(a) X (E) X (Q) X Jcf ASSY IDENTIFICATION 

0.0!3 

o.o 

0.0!3 

o.o 

SHEET --- OF ---



FAILURI; MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINATOR GOAL 

63-Pll377B 

SYSTEM FAILURE rle~~ 'si~&~'irxT D~~~jpc,'Fo~UIT STATEMENT OF THE ASSUMED FAILURE FAILURE 
MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY 

NUMBER 
X loS (Q) (a) (E) 

Cl, Cap, End Short Low Signal 0.5 . 000080 
Open No Signal 1.0 
Drift No Effect o.o 

C2, Fxd. Mica Short .15 No Signal 1.0 .000080 
Open • 80 No Signal 1.0 
Drift • 05 No Effect o.o 

C3, Var. Air Short • 87 No Signal 1.0 .000600 
Open No Signal 

Cr, Fxd Mica Short No Signal . 000080 
Open .80 No Signal 1.0 
Drift • 05 No Effect o.o 

C5, Fxd. Ger. Short .75 No Signal 1.0 . 001050 
Open • 25 Low Signal 0.5 

C6, Fxd. Ger. Short .75 No Signal 1.0 . 001050 
Open • 25 No Signal 1.0 

C7, Fxd. Ger. Short .75 No Signal 1.0 .001050 
Open .25 Low Signal 0.5 

C8, Fxd. Mica Short .15 No Signal 1.0 . 000080 
Open .80 No Signal 1.0 
Drift • OS No Signal o.o 
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PAGE 
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IREV.~O 

OF PAGES 
DATE 7/31/70 SUBSYSTEM NAME ASSEMBLY NAME 

INITIAL 
REVISION RF Converter 
20 Nov 70 

PROBABILITY 
RANK DESIGN COMPENSATION CRITICALITY RELIABILITY TO ELIMINATE THE PRODUCT FOR MODEL CODE FAILURE MODE 

(a) • <El x (Ql. 105 ASSY IDENTIFICATION 

0.60 
6.40 
o.oo 

1. 20 
6.40 
o.oo 

52.20 53 
7.80 

1. 20 
6.40 
o.oo 

78.75 29 
13.125 83 

78.75 30 
6.25 61 

78.75 31 
13.125 84 

1. 20 
6.40 
o.oo 

SHI!ET - OF ---



FAILURE MODE, EFFECTS, AMD CRITICALITY AMAL YSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINATOR GOAL 

63-P11317B 

SYSTEM FAILURE PART, COMPONENT
6 

UNIT, CIRCUIT STATEMENT OF THE ASSUMED FAILU.RE FAILURE 
MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY ITEM, SET OR BOX ESCRIPTION 

NUMBER • JuS (Q) (a) (E) 

C9, Cap, Fxd. Cer. Short .75 No Signal 1.0 • 001050 
Open • 25 Low Signal o.s 

ClO, Fxd. Ger. Short .70 No Signal 1.0 • 001050 
Open • 25 No Signal 1.0 

Cll, Fxd. Ger. Short .75 No Signal 1.0 • 001000 
Open • 25 Low Signal o.s 

Cl2, Fxd. Mica Short No Signal I. 0 • 000080 
Open • 80 No Signal 1.0 
Drift • OS No Effect o.o 

Cl3, Fxd. Ger. Short • 75 No Signal 1.0 .001050 
Open Low Signal 0.5 

Cl4, Fxd. Ger. Short No Signal 1.0 • 001050 
Open • 03 No Signal 1.0 

• 22 No Effect o.o 
CIS, Fxd. Ger. Short .75 No Signal 1.0 .001050 

Open .25 No Signal 1.0 

Cl6, Fxd. Cer .72 No Signal 1.0 • 001050 
Open Low Signal 0.5 

C17, Fxd. Ger. Short .75 No Signal 1.0 • 001050 
Open • 25 1.0 

Cl8, Var, Air Short No Signal l.O • 000600 
Open No Signal 1.0 

Cl9, Fx. Glass Short • 05 Low Signal 0.5 • 000060 
Open No Signal 1.0 
Drift .15 No Effect o.o 
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Project: ALSEP 
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IRE";. NO 

OF PAGES 
DATE7/31/70 

INITIAL 
SUBSYSTEM NAM.E ASSEMBLY NAME 

REVISION RF Converter 
20 Nov 70 

PROBABILITY 
DESIGN COMPENSATION CRITICALITY RANK RELIABILITY TO ELIMINATE THE PRODUCT FOR MODEL CODE FAILURE MODE 

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

78.75 32 
13. 125 84 

78.75 33 
26.25 62 

78.75 34 
13. 125 86 

I. 20 
6.40 
o.oo 

78.75 . 34 
13.125 87 

78.75 36 
3. 15 
o.oo 

78.75 37 
26.25 63 

78.75 68 
26.25 t4 

78.75 39 
26.25 65 

52.20 54 
0.00 

0.15 
4.80 
o.oo 

SHEET --- OF -



Page 53 of 81 

NO. lREV. NO 

FAILURE hiOOE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 
PAGE OF PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE($) ASSY DWG OR SK REFERENCE ORIGINATOR DATE 7/31 /7 0 SUBSYSTEM NAM!' ASS EM& L Y NAME GOAL 

INITIAL 63-Pll3 B 
REVISION RF Converter 

20 Nov 70 

SYSTEM FAILURE PROBABILITY iN',Z·si~&~~~~T6~~~iPC.:r~uiT STATEMENT OF THE ASSUMED FAILURE FAILURE DESIGN COMPENSA Tl ON CRITICALITY RANK RELIABILITY MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR MCXlEL CODE NUMBER • ,.,s (Q) FAILURE MODE 
(a) • (El. (Ql. 105 ASSY IDENTIFICATION (a) (E) 

C20, Cap, Var. Air Short .87 No Signal 1. 0 . 000600 52.20 55 Open .13 No Signal 1.0 7.80 

C21, Fxd. Mica Short 1.0 . 000080 1. 20 
Open 0.5 3.20 
Drift No Effect o.o o.oo 

C22, Fxd. Cer. Short 1.0 78.75 40 Open .25 2.5 13. 125 88 

C23, Fxd. Glass Short . 05 o.s .000060 0.15 
Open No Signal 1.0 4.80 Drift .15 o.o o.oo 

C24, Var. Air Short 1.0 • 000600 52.20 56 Open 1.0 7.80 

C23, Fxd. Cer. Short 1.0 • 001050 78.75 41 Open 1.0 26.25 66 
C26, Fxd. Cer. 

1.0 .001050 78.75 42 
0.5 13.125 89 

C28, Fxd. Glass 
1.0 . 000060 0.30 
1.0 4.80 
o.o o.oo 

C30, Fxd. Ger. Short .70 1.0 .001050 78.75 43 Open . 08 1.0 3.15 
.22 No Effect o.o o. 00 

C31, Fxd. Ger. Short No Signal 1.0 • 001050 78.75 44 Open Low Signal 0.5 13.125 90 

970-7A ' 
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FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY 
GOAL 

SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINATOR 

-Pll377B 

SYSTEM FAILURE PART, COMPONENT b UNIT I CIRCUIT STATEMENT OF THE ASSUMED FAILURE FAILURE 
EFFECT ON ASSEMBLY EFFECT PROBABILITY ITEM, SET DR BOX ESCR PTION MODE NUMBER • loS (E) (Q) (a) 

C32, Cap, Fxd. Ce:r. Short .75 No Signal 1. 0 . 001050 
Open .25 No Signal 1.0 

C33, Fxd. Ger. Short 1.0 • 001050 
Open 0.5 

C34, Fxd. Cer Short .75 1.0 .001050 
Open • 25 0.5 

C35, Fxd. Mica Short .15 1. .000080 
Open • 00 o. 
Drift • OS o.o 

C36, Fxd. Ger. Short No Signal 1. • 001050 
• 25 No Signal l.S 

C37, Fxd. Glass No Signal 1.0 • 000060 
No Signal 1.0 
No Effect 0.0 

C38, Fxd. Ger. Short .75 No Signal 1.0 . 001050 
No Signal 1.0 

C39, Fxd. Mica Short .IS No Signal l.O . 000080 
Open .so No Signal 1.0 
Drift • OS No Effect o.o 

C40, Fxd. Mica Short .13 No Signal 1. 0 • 000080 
• 86 No Signal 1.0 

No Effect o.o 
C41, Fxd. Mica Short No Signal 1.0 • 000080 

Open No Signal 1.0 
Drift No Effect 0.0 
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lRE_A- NO 

OF PAGES 
DATE 7/31/70 SUBSYSTEM NAM!' ASSEMBLY NAME 

INITIAL 
REVISION RF Converter 

20 Nov 70 

DESIGN COMPENSATION 
PROBABILITY 
CRITICALITY RANK RELIABILITY TO ELIMINATE THE FOR M<XlEL CODE PRODUCT FAILURE MODE 

(a) • CEl • (Q) • ,.,s ASSY IDENTIFICATION 

78.75 45 
26.25 67 

78·. 75 46 
13. 125 91 

78.75 47 
13. 125 92 

I. 20 
3. 20 
o.oo 

78.75 48 
13.125 93 

0.30 
4.80 
o.oo 

78.75 49 
26.2S 68 

1. 20 
6.40 
o.oo 

1. 20 
6.40 
o.oo 

1. 20 
6.40 
o.oo 

SHEET - OF ---



FAILURE MOOE,' EFFECTS, AND CR'ITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE($) ASSY DWG OR SK REFERENCE ORIGINATOR GOAL 

63-Pll377B 

SYSTEM FAILURE iT\'lJ. 's~~MC~~~~T 6~l2~fpc_,!l'o'i.UIT STATEMENT OF THE ASSUMED FAILURE FAILURE 
MODE EFFECT ON ASSEMBLY EFFfCT PROBABILITY 

NUMBER 
X 1aS (Q) (a) (E) 

C42, Ceramic Short . 75 No Signal 1.0 . 00105 
Open • 25 Low Signal • 5 
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lREV. NO 

OF PAGES 
DATE SUBSYSTEM NAM~ ASSEM8 L Y NAME 

INITIAL 
REVISION 

RF Converter 11-20-70 

PROBABILITY 
DESIGN COMPENSATI ON CRITICALITY RANK RELIABILITY TO ELIMINATE THE PRODUCT FOR MODEL CODE FAILURE MODE 

(a) X (f) x {Q) X laS ASSY IDENTIFICATION 

75.75 
13.125 

SHEET --- OF ---



FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE OR IGI NATO.R GOAL 
63-Pll377B-X3 
APL-13 July 1970 

SYSTEM FAILURE rNM:·s1~6~~~~T6~~~iPC.::bC...UIT STATEMENT OF THE ASSUMED FAILURE FAILURE 
MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY 

NUMBER 
X Jo!i (Q) (a) (E) 

Rl, Res, Fxd Camp Open • 65 No Signal 1.0 . 000010 
Drift . 35 No Effect o.o 

R2, Fxd Camp Open • 65 No Signal 1.0 • 000010 
Drift . 35 No Effect o.o 

R3, Fxd Camp Open . 65 No Signal 1.0 . 000010 
Drift . 35 No Effect o.o 

R4, Fxd Camp Open . 65 No Signal 1.0 . 000010 
Drift . 35 No Effect o.o 

RS, Fxd Camp Open . 65 No Signal 1.0 • 000010 
Drift . 35 No Effect o.o 

R6, Fxd Camp Open . 65 Low Signal 0.5 • 000010 
Drift • 35 No Effect o.o 

R7, Fxd Camp Open • 65 No Signal 1.0 • 000010 
Drift • 35 No Effect o.o 

RS, Fxd Camp Open . 65 No Signal 1.0 . 000010 
Drift . 35 No Effect o.o 

R9, Fxd Camp Open • 65 No Signal 1.0 .000010 
Drift . 35 No Effect o.o 

Rl 0, Fxd Camp Open • 65 No Signal 1.0 • 000010 
Drift • 35 No Effect o.o 

Rll, Fxd Camp Open • 65 Low Signal 0.5 .000010 
Drift • 35 No Effect o.o 

Rl2, Fxd Camp Open • 65 No Signal 1.0 .000010 
Drift • 35 No Effect o.o 

Rl3, Fxd Camp Open • 65 No Signal 1.0 • 000010 
Drift • 35 No Effect o.o 
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NO. 

PAGE 

ATM-984 
Page 56 of 81 

IREV.NO 

OF PAGES 
DATE SUBSYSTEM NAME ASSEMBLY NAME 

INITIAL 
REVISION RF Converter 

PROBABILITY 
RANK RELIABILITY DESIGN COMPENSATION CRITICALITY 

TO ELIMINATE THE PRODUCT FOR MOOEL CODE FAILURE MODE 
(a) x (E) X (Q) X Jo' ASSY IDENTIFICATION 

0.65 
o.oo 

0.65 
o.oo 

0.65 
o.oo 

0.65 
o.oo 

0.65 
o.oo 

0.325 
o.oo 

0.65 
o.oo 

0.65 
o.oo 

0.65 
0. 00 

0.65 
o.oo 

0.325 
o.oo 

0.65 
o.oo 

0.65 
o.oo 

SHEET --- OF ---



Page 57 of 81 
NO. rREV. NO 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 
PAGE OF PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE OR IGI NATO.R DATE SUBSYSTEM NAM.E ASSEMBLY NAME GOAL 

63-Pll377B-X3 INITIAL 

APL-13 July 1970 REVISION 

SYSTEM FAILURE PROBABILITY 
RANK RELIABILITY FAILURE DESIGN COMPENSATION CRITICALITY 

PART, COMPONENT
6

.UNIT, CIRCUIT STATEMENT OF THE ASSUMED F41LURE 
EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR MODEL CODE 

ITEM, SET OR BOX ESCRIPTION MODE NUMBER • Jo5 (Q) FAILURE MODE 
(a) • CEl • CQl • 105 A55Y IDENTIFICATION (a) (E) 

Rl4, Res, Fxd Comp Open . 65 No Signal 1.0 .000010 0.65 Drift • 35 No Effect o.o o.oo 
Rl5, Fxd Comp Open • 65 No Signal 1. 0 . 000010 0.65 Drift • 35 No Effect o.o o.oo 
Rl6, Fxd Comp Open • 65 No Signal 1.0 • 000010 0.65 Drift • 35 No Effect o.o o.oo 

Rl7, Fxd Comp Open • 65 No Signal 1.0 • 000010 0.65 Drift • 35 No Effect o.o o.oo 
R 18, Fxd Comp Open • 65 No Signal l.O . 000010 0.65 Drift • 35 No Effect o.o o.oo 
Rl9, Fxd Comp Open . 65 No Signal 1.0 .000010 0.65 Drift . 35 No Effect o.o o.oo 
R20, Fxd Comp Open • 65 No Signal 1.0 • 000010 0.65 Drift • 35 No Effect o.o o.oo 
R21, Fxd Comp Open . 65 No Signal l. 0 . 000010 0.65 Drift . 35 No Effect o.o o.oo 
R22, Fxd Comp Open • 65 No Signal 1.0 • 000010 0.65 Drift • 35 No Effect o.o o.oo 
R23, Fxd Comp Open • 65 No Signal 1.0 • 000010 0.65 Drift • 35 No Effect o.o o.oo 
R24, Fxd Comp Open • 65 Low Signal 0.5 • 000010 0.325 Drift • 35 No Effect o.o o.oo 
R25, Fxd Comp Open • 65 No Signal 1.0 . 000010 0.65 Drift • 35 No Effect o.o o.oo 

970-7A ' 
Project: ALSEP SHEET- OF-



l '~A.,.; c ' ... , ';: 

NO. IREV.~O 
FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

PAGE OF PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE($) ASSY DWG OR SK REFERENCE OR IGI NATO.R OATE f(.H(fV SUBSYSTEM NAME ASSEMBLY NAME GOAL 
INITIAL 63-Pll377B REVISION RF Converter 

20 Nov 70 

SYSTEM FAILURE DESIGN COMPENSATI ON 
PROBABILITY ile'lrs~CfMC~~~~T 6~rd~iP'-/ro<;.UIT STATEMENT OF THE ASSUMED FAILURE FAILURE CRITICALITY RANK RELIABILITY MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR MODEL CODE NUMBER • loS (Q) FAILURE MODE (a) (E) 

(a) • <El. (Ql • 105 ASSY IDENTIFICATION 

R26, Res, Fxd Comp Open . 65 No Signal 1.0 . 000010 0.65 
Drift • 35 No Effect o.o o.oo 

R27, Not Used 

R28, Fxd Comp Open • 65 No Signal 1.0 • 000010 0.65 
Drift . 35 No Signal o.o o.oo 

R29, Fxd Comp Open . 05 No Signal 1.0 .000010 0.65 
Drift • 35 No Effect o.o o.oo 

R30, Thermistor Open .50 No Signal 1.0 • 015000 750.00 1 
Drift .so Low Signal 0.5 325.00 5 

R31, Res, Fxd Comp Open • 65 0.5 • 000010 0.325 
Drift . 35 o.o o.oo 

R32, Fxd Comp Open • 65 No Signal 1.0 • 000010 0.65 
Drift . 35 No Effect o.o o.oo 

R33, Fxd, Comp Open .65 Low Signal • 5 . 00001 3.25 
Drift . 35 No Effect o.o 0.0 

R40, Fxd, Comp Open . 65 No Signal 1.0 .000010 0.65 
Drift . 35 No Effect o.o o.oo 

970-7A 
. 

Project: ALSEP SHEET- Of-



Page 59 of Kl 

NO. IREV.A NO 

FAILURE MODE, EFFECTS, AHD CRITICALITY AHAL YSIS WORKSHEET 
PAGE OF PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINAT()R DATE 7/31/70 SUBSYSTEM NAME ASSEMBLY NAME GOAL 

INITIAL 63-Pll377B 
REVISION RF Converter 
20 Nov 70 

SYSTEM FAILURE PROBABILITY 
RANK 

PART, COMPONENT, UNIT, CIRCUIT STATEMENT OF THE ASSUMED FAILU.RE FAILURE DESIGN COMPENSATION CRITICALITY RELIABILITY EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE FOR MODEL CODE 
ITEM, SET OR BOX DESCRIPTION MODE NUMBER • to5 PRODUCT 

(a) (E) (Q) FAILURE MODE 
(a) a CEl a (Q) a to5 ASSY IDENTIFICATION 

Ll, Coil, RF, Phenolic Open 1.0 No Signal l.O • 002060 206.00 15 
LZ, RF, Iron Short . 07 No Signal l.O • 002825 19.775 71 Open .86 No Signal 1.0 242.94 8 Drift . 07 No Effect o.o o.oo 
L3, RF, Phen. Open 1.0 No Signal 1.0 • 002060 206.00 16 
L4, RF, Phen. Open l.O No Signal 1.0 • 002060 206.00 17 
L5, RF, Iron Short • 07 No Signal 1.0 • 002825 19.775 72 Open • 86 No Signal 1.0 242.95 9 Drift • 07 No Effect o.o o.oo 
L6, RF, Phen. Open 1.0 No Signal 1. 0 . 002060 206.00 18 
L7, RF, Iron Short . 07 No Signal 1.0 . 002825 19.775 73 Open . 86 No Signal 1.0 242.95 10 Drift • 07 No Effect o.o 0. 00 
L8, Not Used 

L9, Coil, RF, Iron Short . 07 No Signal 1.0 • 002825 19.775 74 Open .86 No Signal 1.0 242.95 11 Drift • 07 No Effect o.o o.oo 
LlO, RF, Iron Short • 07 No Signal 1.0 . 002825 19.775 75 Open • 86 No Signal 1.0 242.95 12 Drift • 07 No Effect o.o o.oo 
Lll, RF, Phen. Open 1.0 No Signal 1.0 • 002060 206.00 19 
LIZ, RF, Iron Short • 07 No Signal 1.0 . 002825 19.775 76 Open • 86 No Signal 1.0 242.95 13 Drift • 07 No Effect o.o o.oo 
Ll3, RF, Phen. Open 1.0 No Signal 1.0 . 002060 206.00 20 
Ll4, RF, Phen. Open 1.0 No Signal 1.0 . 002060 206. 00 21 

970-7A ' 
Project: ALSEP 
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Page 6(J of 81 

NO. IREVAHO 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 
PAGE OF PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINAToR DATE 7/31/70 SUBSYSTEM NAM!' ASS EMS L Y NAME GOAL 

63-Fll377B INITIAL 
REVISION RF Converter 
20 Nov 70 

SYSTEM FAILURE PROBABILITY '(r"f,.~·si~M&~~~~16~:::!~jpc_.!lb~UIT STATEMENT OF THE ASSUMED FAILURE FAILURE EFFECT PROBABILITY DESIGN COMPENSATION CRITICALITY RANK RELIABILITY MODE EFFECT ON ASSEMBLY 
HUMBER • loS TO ELIMINATE THE PRODUCT FOR MODEL CODE 

(a) (E) (Q) FAILURE MODE 
(a) • (E). (Q) • 1uS ASSY IDENTIFICATION 

Ll5, Coil, RF, Iron Short . 07 Low Signal 0.3 . 002060 4. 326 50 Open . 86 Low Signal 0.3 59.74 
Drift • 07 No Effect o.o o.oo 

Ll6, RF, Phen. Open 1.0 No Signal 1.0 . 002060 206.00 22 

Ll7, RF, Phen. Open 1.0 No Signal 1.0 . 002060 206.00 23 

Ll8, RF, Iron Short . 07 No Signal 1.0 . 002825 19.775 77 Open .86 No Signal 1.0 242.95 14 Drift • 07 No Effect 0.0 o.oo 
Ll9, RF, Air Open 1.0 No Signal 1.0 • 002825 282.50 6 

LZO, Not Used 

970-7A 
Project: ALSEP SHEET --- OF ---
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NO. tREY. NO 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 
PAGE OF PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGI NATqR DATE SUBSYSTEM HAM!' ASSEMBLY NAME GOAL 

63-P11377B-X3 INITIAL 

APL-13 July 1970 REVISION RF Converter 

SYSTEM FAILURE PROBABILITY ii"E~;·si~M&~~i:r6~~~jpc_.!~UIT STATEMENT OF THE ASSUMED FAILU.RE FAILURE DESIGN COMPENSATION CRITICALITY RANK RELIABILITY MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR MODEL CODE 
(a) 

NU~ER • loS (Q) FAILURE MODE 
(a) • (El. (Ql. 1oS ASSY IDENTIFICATIOII 

T1, Not Used 

T2, Transformer, RF, Short . 15 No Signal 1.0 . 005650 S4.75 26 Fxd Open .so No Signal 1.0 452.00 2 
Drift . 05 No Effect o.o o.oo 

T3, RF, Fxd Short .15 No Signal 1.0 • 005650 S4.75 26 
Open . so No Signal 1.0 452.00 3 Drift • 05 No Effect o. 0 o.oo 

T4, RF, Fxd Short • 15 No Signal 1.0 . 005650 S4. 75 26 
Open .so No Signal 1.0 452.00 4 
Drift • 05 No Effect o.o o.oo 

970-7A 
Project: ALSEP SHEET --- Of -
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110. fREYA NO 

FAILURE MODE, EFFECTS, AHD CRITICALITY ANALYSIS WORKSHEET 
PAGE OF PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGI NATO.R OATE 7/31/70 SUBSYSTEM NAM!' ASSEMB L Y NAME GOAL 

INITIAL 
63-Pll377B REVISION Converter, RF 

20 Nov 70 

SYSTEM FAILURE DESIGN COMPENSATION 
PROBABILITY 

RANK rTAERJ.·si~6~~~T 6~:g~j ,f,!~UIT STATEMENT OF THE ASSUMED FAILU.RE FAILURE 
EFFECT ON ASSEMBLY EFFECT PROBABILITY CRITICALITY RELIABILITY MODE NUMBER • ,gS 

TO EliMINATE THE PRODUCT FOR MODEL CODE 
(a) !E) (Q) FAILURE MODE 

(a) • cE>. cQ>. 1r ASSY IDENTIFICATION 

CR1, Diode, Step, Rec Short • 11 No Signal 1. 0 • 000052 0.572 
Open • 15 No Signal 1.0 0.78 
Drift .74 No Effect o.o o.oo 

CR2, Diode, Mixer Short • 11 No Signal 1.0 • 000044 2.684 
Open • 15 No Signal 1.0 3.660 
Drift .74 No Effect o.o o.oo 

CR3, Diode, Mixer Short .11 1.0 • 000244 2.684 
Open .15 No Signal 1.0 3.660 
Drift .74 No Effect o.o o.oo 

CR4, Diode, Short • 09 o.s . 000320 6.24 82 Open 1.0 13.44 
Drift o.o o.oo 

Q1, Transistor Short No Signal 1.0 • 000994 44.73 57 Open No Signal 1.0 32.802 60 Drift No Effect o.o o.oo 
Q2, Transistor Short No Signal • 000522 23.49 6Q 

.Open No Signal 1.0 17.226 78 Drift No Effect o.o o.oo 
Q3, Transistor Short No Signal 1.0 . 000507 22.815 70 Open No Signal 1.0 16.731 79 Drift No.Effect o.o o.oo 
04, Transistor Short No Signal l.O .001210 54.45 52 Open No Signal 1. 0 39.93 58 Drift No Effect o.o o.oo 

970-7A 
Project: ALSEP SHEET- OF-



FAILURE MODE, EFFECTS, AHD CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE($) ASSY DWG OR SK REFERENCE ORIGI NATQR GOAL 
63-Pl1377B-X3 
APL-13 July 1970 

SYSTEM FAILURE iT"'e~~·si~&~~i~T 6~rc!~iPc~r~uiT STATEMENT OF THE ASSUMED FAILURE FAILURE 
MOllE EFFECT ON ASSEMBLY EFFECT PROBABILITY 

NUMBER • IW (a) CE) (Q) 

Q5, Transistor Short • 45 No Signal 1.0 • 000368 
Open .33 No Signal 1.0 
Drift • 22 No Effect o.o 

Q6, Transistor Short .45 No Signal 1.0 • 000368 
Open • 33 No Signal 1.0 
Drift • 22 No Effect 0.0 

Ul, Not Used 

U2, Integrated Circuit Short • 25 No Signal 1.0 • 000387 
Open • 30 No Signal 1.0 
Drift • 45 No Effect o.o 

U3, Integrated Circuit Short .25 No Signal 1.0 • 000387 
Open • 30 No Signal 1.0 
Drift .45 No Effect o.o 

Yl, Crystal, Quartz Short • 11 No Signal 1.0 • 000500 
Open . 67 No Signal 1.0 
Drift .22 No Effect o.o 

FLl, Filter, RFI Short .70 No Signal 1.0 • 003700 
Open .30 Low S/N 0.5 

Jl, Conn., RF Open 1.0 No Signal 1.0 .001000 

J2, Conn., RF Open 1.0 No Signal 1.0 .001000 

970-7A 
Project: ALSEP 

NO. 

PAGE 

A~i :vi -'7h4 

Page 63 of 81 

rREV.NO 

OF PAGES 
DATE SUBSYSTEM NAME ASSEMB L Y NAME 

INITIAL 
REVISION RF Converter 

PROBABILITY 
DESIGN COMPENSATI ON CRITICALITY RANK RELIABILITY TO ELIMINATE THE PRODUCT FOR MOOEL CODE FAILURE MODE 

(a) • (E) x (Q) x IW ASSY IDENTIFICATION 

16.56 82 
12.144 98 
o.oo 

16.56 83 
12.144 99 
o.oo 

9.675 100 
11.61 
o.oo 

9.675 101 
11. 61 
o.oo 

5.50 61 
33.50 

o. 00 

259.00 7 
55.00 53 

100.00 24 

100.00 25 
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Page 64 of 81 
NO. 'REV. NO 

FAILURE MODE, EFFECTS, AMD CRITICALITY ANALYSIS WORKSHEET 
PAGE OF PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE($) ASSY DWG OR SK REFERENCE ORIGINATOR DATE SUBSYSTEM NAM~ ASSEMBLY NAME GOAL 

63-Pll356B-X3 INITIAL 
Audio Combiner REVISION APL-13 July 1970 
Power Isolator 

SYSTEM FAILURE PROBABILITY rr"e'lA~·s~~b~~~T6~ri~iP',!rJi.UIT STATEMENT OF THE ASSUMED FAILURE FAILURE DESIGN COMPENSATION CRITICALITY RANK RELIABILITY EFFECT ON ASSEMBLY EFFECT PR,ABILITY TO ELIMINATE THE 
~«:'N\~~~~Iotl 

MODE NUMBER PRODUCT FOR 
(a) (E) X J (Q) FAILURE MODE 

(a). lEI. IQl. ,.,s ASSY 

Cl, Cap, Fxd, Solid Short • 85 No A Supply 
Tant. Volt. 1.0 . 000980 83.30 16 Open • 15 A Rcvr. Ripple o. 1 1. 47 

CZ, Cap, Fxd, Solid Short· .85 NoB Supply 
Tant 

Volt. 1.0 . 000980 83.30 17 Open • 15 B Rcvr. Ripple 0.1 1. 47 

C3, Cap, Fxd, Ceramic Short .75 Loss of DC 
!sol. at Aud. A 0.1 • 001050 7.875 39 
Output 

Open .zs No Audio A o.s 13. 1 zs 
C4, Cap, Fxd, Ceramic Short .75 Loss of DC 

!sol. at selec-
ted Output 0.1 • 001050 7. 875 40 Open .Z5 No Part Redun< o.s 13. 1Z5 

CS, Cap, Fxd, Ceramic Short .75 Loss of DC 
!sol. 0.1 • 001050 7.875 41 Open • Z5 No Part Redunc o.s 13. 125 

C6, Cap, Fxd, Ceramic Short • 75 Loss of DC 
!sol. o. 1 . 001050 7.875 4Z Open , Z5 No Audio B o.s 13. 1 zs 

C7, Cap, Fxd, Wet Slug Short .10 No A Supply 
Volt. 1.0 .010500 10.50 49 Open .90 A Revr. Ripple 0.1 9.45 

C8, Cap, Fxd, Wet Slug Short .10 NoB Supply 
Volt. 1.0 .010500 10.50 so Open .90 B Revr. Ripple 0.1 9.45 

970-7A 
Project: ALSEP 

SHEET - OF ---



FAILURE MOOE, EFFECTS, AHD CRITICALITY AHALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINATOR GOAL 
63-Pll356B-X3 
APL - 13 July 1970 

SYSTEM FAILURE PART, COMPONENT, UNIT, CIRCUIT STATEMENT OF THE ASSUMED FAILURE FAILURE 
EFFECT ON ASSEMBLY EFFECT PROBABILITY ITEM, SET OR BOll DESCRIPTION MODE 

NUMBER 
X loS la) (E) (Q) 

Rl, Res, FxD, Comp. 
Open .65 NoASupplyVolt 1.0 
Drift .35 No Effect 0.0 . 000010 

R2, Res, FxD, Comp. Open .65 A Revr. Ripple 0. 1 
.000010 Drift .35 No Effect 0.0 

R3, Res, FxD, Comp. Open .65 BRevr. Ripple 0. 1 
.000010 Drift .35 No Effect 0.0 

R4, Res, FxD, Comp. Open .65 NoB Supply Volt 1.0 
. 000010 Drift .35 No Effect 0.0 

R5, Res, FxD, Comp. Open .65 ARevr. OnlyAt 0.5 
.000010 Selected Out-

put 
Drift .35 No Effect 

R6, Res, FxD, Comp. Open .65 Simult. Aud. 0.2 .000010 
Output 

Drift .35 No Effect 0.0 

R7, Res, FxD, Comp. Open .65 No BSupplyReg. 0.2 
.000010 Drift .35 No Effect 0.0 

RS, Res, FxD, Comp. Open .65 No A Supply Reg. 0.2 
.000010 Drift .35 No Effects 0.0 

R9, Res, FxD, Comp. Open .65 .No 1KHZ BTLM 0.2 
. 000010 Drift .35 No Effect 0.0 

RlO, Res, FxD, Comp. Open . 65 No 11 VoltBTLM 0.2 
• DODO 10 Drift .35 No Effect 0.0 

Rll, Res, FxD, Comp. Open .65 No NVoltB TLM 0.2 
.000010 Drift .35 No Effect 0.0 

R12, Res, FxD, Comp. Open .65 NoTempTLM 0.2 
. 000010 Drift . 35 No Effect 0.0 

970-7A Project:~ 

NO. 

PAGE 42 OF 

A] ilil-%4 
Page 65 of 81 
IRI!:V.NO 

51 PAGES 
DATE SUBSYSTEM NAME ASSEMBLY NAME 

INITIAL 
REVISION Audio Combiner 

Power Isolator 

PROBABILITY 
DESIGN COMPENSATION CRITICALITY RANK RELIABILITY TO ELIMINATE THE FOR MODEL CODE PRODUCT FAILURE MODE 

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

0.65 
0.00 

0.65 
0.00 

0.65 
0.00 

0.65 
0.00 

0.325 

o.oo 

0. 13 

0.00 

0. 13 
0.00 

D. 13 
0.00 

0.13 
0.00 

0. 13 
0.00 

D. 13 
0.00 

0. 13 
0.00 
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Page 65A of 81 
NO. JRI!V. NO 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 
PAGE 42A OF 51 PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE($) ASSY DWG OR SK REFERENCE ORIGINATO,R DATE SUBSYSTEM NAM_E ASSEMBLY NAME GOAL 

63-Pll356B-X3 INITIAL 
Audio Combiner REVISION 

APL- 13 July 1970 Power Isolator 

SYSTEM FAILURE PROBABILITY 
RELIABILITY FAILURE DESIGN COMPENSATION CRITICALITY RANK 

PART, COMPONENT
6 

UNIT, CIRCUIT STATEMENT OF THE ASSUMED FAILURE 
EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR MCXIEL CODE 

ITEM, SET OR BOX ESCRIPTION MODE NUMBER • to5 (Q) FAILURE MODE 
(a) • (EI. (QI • to5 ASSY IDENTIFICATION (a) (E) 

R 13, Thermistor Open .50 NoTempTLM 0.2 
.015000 150.00 10 Drift .50 No Effect 0.0 

0.00 

~· -970-7A Project: ALSEP 
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Page 66 of 81 

NO. tREY. NO 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 
PAGE 43 OF 51 PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINATqR DATE SUBSYSTEM NAM): ASSEMBLY NAME GOAL 

63-Pll356 B-X3 INITIAL Audio Combiner 
APL-13 July 1970 REVISION 

Power Isolator 

rT"eRJ.•si~6~~~~T6~~~jp',!f!o'"UIT STATEMENT OF THE ASSUMED FAILURE SYSTEM FAILURE DESIGN COMPENSATI ON 
PROBABILITY FAILURE 
CRITICALITY RANK RELIABILITY MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR ro<:>NET~:;g~~ION (a) 

NUc1fER • Jo5 (Q) FAILURE MODE 
(a) • !El • (Ql • 1o' ASSY 

Rl4, Res, FxD, Comp Open .65 No Part Redun- 0.5 0. 325 
dancy 

Drift • 35 No Effects 0.0 . 000010 RlS, Q6 0.00 

R15, Res, FxD, Comp Open .65 No Part Redun- 0.5 • 000010 R14, Q8 0.325 
dancy 

Drift . 35 No Effect 0.0 0.00 

Rl6, Res, FxD, Comp Open .65 A Revr. At Sel- o.s o. 325 
ected Output 

Drift . 35 No Effect o.o . 000010 0.00 

R17, Res, FxD, Comp Open .65 No 1KHz A TU 0.2 0. 13 
Drift . 35 No Effect o. 0 .000010 0.00 

Rl8, Res, FxD, Comp Open .65 No 1 KHzATLM o. 2 o. 13 
Drift . 35 No Effect o.o . 000010 0.00 

R19, Res, FxD, Comp Open .65 No 1 KHzB TLM 0. 2 o. 13 
Drift . 35 No Effect o. 0 • 000010 0.00 

R20, Res, FxD, Comp SEE RF COUPLER 

R21, Res, FxD, Comp Open .65 No Part Redndcy o.s o. 325 
Drift • 35 No Effect o.o . 000010 R24 0.00 

R22, Res, FxD, Comp Open .65 No llvoltA TL:M 0.2 0. 13 
Drift . 35 No Effect 0.0 . 000010 o.oo 

R23, Res, FxD, Comp Open .65 No II voltA TL:N 0.2 o. 13 
Drift . 35 No Effect 0.0 . 000010 0.00 

R24, Res, FxD, Comp Open .65 No Part Redndc 0.5 0. 325 
Drift . 35 No Effect 0.0 . 000010 R21 o. 00 

R25, Res, FxD, Comp Open .65 No A Supply Volt 1.0 0.65 
Drift . 35 No Effect o.o . 000010 0.00 

R26, Res, FxD, Comp - Open .65 No A Supply Volt 1.0 0.65 
Drift • 35 No Effect o. 0 • 000010 0. 00 

970-7A Project: ALSEP 
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Page 67 of 81 

NO. 'REV. NO 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 
PAGE 44 OF 51 PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGI NAT()R DATE SUBSYSTEM NAME ASSEMBLY NAME GOAL 63-Pll356 B-X3 INITIAL Audio Combiner 

APL-13 July 1970 REVISION 
Power Isolator 

SYSTEM FAILURE PROBABILITY 
RANK RELIABILITY 

STATEMENT OF THE ASSUMED FAILU.RE FAILURE DESIGN COMPENSATION CRITICALITY rA':.~·s~~&~~~~T 6~rc!~iP'¥ro<i.UIT MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR MODEL CODE NUMBER • ,.,s (Q) FAILURE MODE 
(a) x (E) x (Q) x 105. A5SY IDENTIFICATION (a) (E) 

R27, Res, FxD, Comp Open .65 NoB SupplyVolt 1.0 0.65 Drift . 35 No Effect o. 0 . 000010 o.oo 
R28, Res, FxD, Comp Open .65 NoB SupplyVolt 1.0 0.65 

Drift • 35 No Effect 0.0 • 000010 0.00 

970-7A ' Project: ALSEP 
SHEET _i_ OF _2__ 



FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY I SUPPLIER NAME 
GOAL 

rr"eR,.~·sic:'6~~~~T6V~~(pc:,!~UIT STATEMENT OF THE ASSUMED FAILI!RE 

LI, Coil, RF, Phenolic 

L2, Coil, RF, Phenolic 

970-7A ' Project: ALSEP 

MISSION PHASE (S) 

FAILURE 
MODE 

Open 

Open 

ASSY DWG OR SK REFERENCE I ORIGINAToR 
63-Pll356B-X3 
APL-13 July I 970 

(a) 

SYSTEM 
EFFECT ON ASSEMBLY! EFFECT 

NUMBER 
(E) 

I. 01 No A Supply Volt 

I. 0 NoB Supply Volt 

1.0 

I.O 

FAILURE 
PROBABILITY 
• Jo5 (Q) 

• 002060 

• 002060 

NO. 

ATM-984 
Page 68 of 81 

IREV.NO 

PAGE 45 OF 51 PAGES 
DATE 

INITIAL 
REVISION 

SUBSYSTEM NAM!! ASS EMil L Y NAME 
Audio Combiner 
Power Isolator 

DESIGN COMPENSATION 
TO ELIMINATE THE 
FAILURE MODE 

PROBABILITY 
CRITICALITY 
PRODUCT 

(a) • (El. CQl a 1o' 

206.00 

206.00 

RANK IRELIABILITY 
FOR MmEL CODE 
ASSY IDENTifiCATION 

8 

9 
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NO. rREV.NO 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 
PAGE 46 OF 51 PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINAT~R DATE SUBSYSTEM NAME ASSEMB L Y NAME GOAL 

63-Pl1356B-X3 INITIAL 
Audio Combiner APL-13 July 1970 REVISION 
Power Isolator 

SYSTEM FAILURE PROBABILITY 
RELIABILITY 

FAILURE DESIGN COMPENSATION CRITICALITY RANK ·rle':.~ ·si~M&~~~~T 6~rcl~iPc,!r~uiT STATEMENT OF THE ASSUMED FAILU.RE 
EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PROOUCT FOR 'i':>NET~F~~~~ION 

MODE NUMBER .,aS (Q). FAILURE MODE 
(a) • (El. (Ql • 1o' ASSY (a) (E) 

Q1, Transistor Short .45 No A Supply Reg o. 3 12.015 43 Open . 33 No A Supply Volt 1.0 • 000890 29.37 31 Drift • 22 No Effect o.o 0.00 
Q2, Transistor Short .45 NoB Supply Reg o. 3 12.015 44 Open . 33 NoB Supply Volt 1.0 . 000890 29.37 32 Drift . 22 No Effect 0.0 0.00 
Q3, Transistor Short .45 Sirnult.Avd.Outp t o. 2 8.55 Open . 33 A Revr. only 0.5 • 000950 15.675 38 Drift . 22 No Effect 0.0 0.00 
Q4, Transistor Short .45 NoB Supply Volt 1.0 51. 30 26 Open • 33 NoB Supply Reg. 0.3 • 001140 I I. 286 45 Drift • 22 No Effect o.o 0.00 
Q5, Transistor Short .45 No A Supply Volt 1.0 51. 30 27 Open • 33 No A Supply Reg. 0.3 • 001140 I I. 286 46 Drift • 22 No Effect o.o 0.00 
Q6, Transistor Short .45 No Effect o. 0 0.00 Open . 33 No Part Redndcy . 000566 Q8 9.339 Drift • 22 No Effect o. 00 
Q7, Transistor Short .45 Sirnult. Avd.Onti llt o. 2 5.094 Open • 33 A Revr. Only 0.5 • 000566 9.339 Drift • 22 No Effect 0.0 o.oo 

970-7A ' Project: ALSEP 
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FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION 

rN:.~· si!fM6~~~~T 6~~~1Pc,!rci.u1T 

Q8, Transistor 

09, Transistor 

QlO, Transistor 

CRl, Diode, Gen. Purp. 

CRZ, Diode, Gen. Purp. 

VRl, Diode, Zener 

970-7A ' 

RELIABILITY I SUPPLIER NAME 
GOAL 

STATEMENT OF THE ASSUMED FAIL~RE 

Project: ALSEP 

MISSION PHASE($) 

FAILURE 
MODE 

Short 
Open 

Drift 

Short 

Open 

Drift 

Short 

Open 

Short 
Open 
Drift 

Short 
Open 
Drift 

Short 

Open 
Drift 

ASSY DWG OR SK REFERENCE 
63-Pll356B-X3 

ORIGINATOR 

APL-13 July 1970 

SYSTEM FAILURE 
EFFECT ON ASSEMBLY EFFECT PROBABILITY NUMBER xlo5 (Q) (a) (E) 

• 45 No Effect o. 0 
• 33 No Part Redun o. 5 • 000566 

dancy 
• 22 No Effect o. 0 

1 . 000597 .45 No A Supply 1. 0 
Volt 

• 33 No A Supply o. 3 I 
Reg • 

. 221 No Effect 0. 0 

1. 000597 • 45 No B Supply 1. 0 
Volt 

• 33 I No B Supply o. 0 I 
Reg. 

• 39 No Protection 0. 1 
• 42 Fl Only o. 5 • 000314 
• 19 No Effedt o. 0 

• 39 No Protection 0.1 
• 42 Fl Only 0. 5 . 000314 
.19 No Effect o. 0 

• 39 Simult. Aut • 0. 2 
Output 

• 421 A Rcvr, Only 0. 5 • 000446 
• 19 No Effect o. 0 

:;-', l .\l-':1 '•-: 

Page 70 of 81 
NO. tREV.NO 

I PAGE 47 OF 51 PAGES 
DATE SUBSYSTEM NAMf: 

"ASJ~~Yc!"o~biner INITIAL 
REVISION Power Isolator 

PROBABILITY I 1: DESIGN COMPENSATION CRITICALITY RANK RELIABILITY TO ELIMINATE THE PRODUCT FOR MODEL CODE FAILURE MODE (a) a (E) a (Q) a to' ASSY IDENTIFICATION 

0.00 
Q6 9. 339 

I I 0. 00 

26. 865 I 33 

I I :. 9103 

I I 0. 00 

26. 865 134 

I I 0.00 

l. 2246 
6.594 
0. 00 

1. 2246 
6. 594 
o. 00 

3.4788 

I I 9.366 
o. 00 

SHEET_.]_ OF ---2._ 



.............. '-p -I £ ts I -~ ....,. .. 
NO. IREV.NO 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 
PAGE 48 OF 51 PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR Sl REFERENCE ORIGINATO,R DATE SUBSYSTEM NAM.E ASSEMBLY NAME GOAL 63-Pll35 B-X3 INITIAL Audio Combiner APL-13 July 1970 REVISION 

Power Isolator 

SYSTEM FAILURE PROBABILITY 
RANK RELIABILITY FAILURE DESIGN COMPENSA Tl ON CRITICALITY 

PART COMPONENT
6 

UNIT, CIRCUIT STATEMENT OF THE ASSUMED FAILURE 
EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE f'ROOUCT FOR MODEL CODE 

.IT Ell,' sET OR BOX ESCRIPTION IIODE NUIIBER • Jo5 (Q) FAILURE MODE 
(a) • (E) • (Q). 1oS ASSY IDENTIFICATION (a} IE) 

FLl, Filter, RF Short . 71 No A Rcvr. 1. 0 252. 00 5 Open . 3C No Filtering 0. 5 . 003600 54. 00, 22 
FL2, Filter, RF Short . 7( No A Rcvr. 1. 0 245. 00 7 Open . 3( No Filtering 0. 5 . 003500 52.50 24 
FL3, Filter, RF Short .7( NoB Rcvr. 1. 0 252. 00 6 Open • 3( No Filtering o. 5 . 003600 54. 00 23 
FL4, Filter, RF Short • 70 No Filtering o. 5 122. 50 11 Open . 30 No Filtering 0. 5 • 003500 52. 50 25 
FL5, Filter, RF Short • 70 No 1KHz B o. 2 49.00 28 TLM 

Open • 30 No 1KHz B o. 2 . 003500 21. 00 35 TLM 

FL6, Filter, RF Short • 70 No Sig. A TL~ 0.2 49. 00 29 Open . 30 No Sig. A TL~ o. 2 . 003500 21. 00 36 
FL7, Filter, RF Short • 70 No Sig. B TLlli o. 2 49.00 30 Open • 30 No Sig. B TLlli o. 2 • 003500 21. 00 37 
FL8, Filter, RF Short . 70 No A Supply 1. 0 255. 50 1 Volt 

Open . 30 A Rcvr • . o. 1 • 003650 10. 95 47 Ripple 

FL9, Filter, RF Short • 70 NoB Supply 1.0 255. 50 2 Volt 
Open . 30 B Rcvr. 0.1 003650 10.95 48 

Ripple 

FLlO, Filter, RF Short . 70 A F2 No Effec o. 0 o. 00 
• 70 A Fl No Signal 1. 0 • 003650 255. 50 3 Open . 30 A F2 No Filter 0. 5 54.75 18 ing 
• 30 A Fl No Filter o. 5 54. 75 19 ing 

970-7A ' 
Project: ALSEP SHEET _.li_ OF ---2,_ 



FAILURI! MODI!, I!FFI!CTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION 

rr\'l.~·s~~M&~~~~T 6~:::1~iPC:.:~UIT 

FLU, Filter, RF 

970-7A ' 

RELIABILITY I SUPPLIER NAME 
GOAL 

STATEMENT OF THE ASSUMED FAILURE 

Project: _-'.LSEP 

MISSION PHASE(S) 

Short 

Open 

FAILURE 
MODE 

ASSY DWG OR SK REFERENCE !ORIGINATOR 
63-Pll356B-X3 

(a) 

APL -13 July 1970 

SYSTEM 
EFFECT ON ASSEMBLy I ~:;:;:~~ 

(E) 

. 701 B FZ No Effool 0. 0 
. 70 B Fl No Signal 1. 0 
• 30 B FZ No Filter o. s 1 

ing 
. 301 B Fl No Filter o. 5 

ing 

FAILURE 
PROBABILITY 
X 1oS (Q) 

. 003650 

ATM-984 
Page 71A of 81 

NO. _ri!V.NO 

PAGE 48 A OF 51 PAGES 

DATE 
INITIAL 
REVISION 

SUBSYSTEM HAM!' ASSEMBLY NAME 

Audio Combiner 
Power Isolator 

I 
PROBABILITY 

DESIGN COMPEHSATI ON CRITICALITY 

1 
RANK rELIABILITY 

TO ELIMINATE THE PRODUCT FOR MODEL CODE 
FAILURE MODE (a) • (E) x (Q) • lo5 ASSY IDENTIFICATION 

-
o.oo 

255. so I ,: 54.75 

54. 75 Zl 

SHEET .B.A.- OF __i_ 



FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION 

rA~~·silfM&~~~~T6~~~jp~lli.uiT 

w
1

- P
1
, Plug, RF 

W
1

- P
2

, Plug, RF 

W 
2 

- P
1

, Plug, RF 

w
2

- P
2

, Plug, RF 

970-7A I 

RELIABILITY I SUPPLIER NAME 
GOAL 

STATEMENT OF THE ASSUMED FAILU.RE 

Project: ALSEP 

MISSION PHASE(S) 

Open 

Open 

Open 

Open 

FAILURE 
MODE 

ASSY DWG OR SK REFERENCE I ORIGINATOR 
63-Pl1356B-X3 
APL-13 July 1970 

SYSTEM I FAILURE 
EFFECT ON ASSEMBLY EFFECT PROBABILITY 

NUMBER •• oS (Q) ~)I (E) 

1. o I No Output, I 1. 0 I 0 00100 
Receiver 0 A" 

1. o I No Output, I 1. 0 I • 00100 
Receiver, "A" 

1. o I No Output, I 1. 0 I • 00100 
Receiver "B" 

1. 0 I No Output, I 1. 0 I • 00100 
Receiver ''BH 

_/,, i .\J- I,·, l 

Page 72 of 81 
NO. rREV. NO 

PAGE 49 OF 50 PAGES 
DATE 

INITIAL 
REVISION 

SUBSYSTEM NAM!' ASSEMBLY NAME 

Audio Combiner 
Power Isolator 

I 
PROBABILITY 

DESIGN COMPENSATION CRITICALITY 

1 
RANK rELIABILITY TO ELIMINATE THE PRODUCT FOR MCIOEL CODE FAILURE MODE 

(a) • (E) • (Q) • lr ASSY IDENTIFICATION -
100. 00 12 

100. 00 13 

100. 00 14 

100. oo 15 

SHEET ._1_ OF 9 



FAILURE MODI!, EFFECTS, .AND CRITICALITY .ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION 

rNJ:si~C~~~~T 6~:'c!~iPC.:r~1T 

Jl02, Conn. , RF 

PI, 1'A", Conn., RF 

Pl, "B", Conn., RF 

Rl, Res., Fixed Comp. 

970-7A ' 

RELIABILITY I SUPPLIER NAME 
GOAL 

STATEMENT OF THE ASSUMED FAILURE 

Project: ALSEP 

MISSION PHASE(SJ 

Open 

Open 

Open 

Open 

Drift 

FAILURE 
MODE 

ASSY DWG OR SK REFERENCE jORIGINATO_R 

63-Pll356B 

SYSTEM 
EFFECT ON ASSEMBLY I EFFECT 

NUMBER 
(a)l (EJ 

(1. 0 No Signal A, 1. 0 

(1. 0 No Signal A 1.0 

(1. 0 No Signal B 1. 0 

Low Signal A, o. 5 
B 

Low Signal A, o. 5 
B 

I 

FAILURE 
PROBABILITY 
• to5 (Q} 

• 001500 

• 001000 

• 001000 

• 000010 

Page 73 of &I 
NO. I REV. NO A 

PAGE 50 OF 51 PAGES 
DATE7/3l/70 

INITIAL 
REVISION 

SUBSYSTEM NAM~ ASSEMBLY NAME 

RF Coupler 

I 

20 Nov. 70 

DESIGN COMPENSATION 
TO ELIMINATE THE 
FAILURE MODE 

I 

PROBABILITY 
CRITICALITY 
PROOUCT 

(cr) • (E) a (Q)a to! 

150. 00 

100. 00 

100. 00 

o. 325 

0.175 

RANK tRELIABILITY 
FOR MODEL COOl! 
ASSY IDENTIFICATION 

SHEET ...!._ OF ~ 



Page 74 of 81 

NO. 'REV. NO 
A 

FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 
PAGE 40 OF 51 PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINATOR DATE 7/31/70 SUBSYSTEM NAME ASSEMBLY NAME GOAL 

INITIAL 
RF Connecter 63-Pll377B 

25EfJ~-8~ 10 

SYSTEM FAILURE PROBABILITY 
RANK 

PART COMPONENT0 UNIT I CIRCUIT STATEMENT OF THE ASSUMED FAILU.RE FAILURE DESIGN COMPENSATION CRITICALITY r:~LIABILITY ITEM.' SET OR BOX ESCR PTION MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR COEL CODE NUMBER • 1o5 (Q) FAILURE MODE 
(cr) • (El • (Ql • 1a5 ASSY IDENTIFICATION (cr) (E) 

Q5, Transistor Short • 4 No Signal 1. 0 • 000368 16. 56 80 Open • 3 No Signal 1. 0 12. 144 94 Drift • 2< No E££4ct 0. 0 o. 00 
Q6, Transistor Short • 4! No Signal 1. 0 • 000368 16. 56 81 Open • 3 No Signal 1. 0 12. 144 95 Drift • 2 No Effect o. 0 o. 00 
Ul, Not Used 

U2, Not Used 

U3, Integrated Circuit :::;hort • 2! No Signal 1. 0 • 000387 9. 675 Open • 3( No Signal 1. 0 11. 61 96 Drift • 45 No Effect o. 0 o. 00 
Yl, Crystal, Auqrtz Short .u No Signal 1. 0 • 000500 5. 50 Open • 67 No Signal 1. 0 33. 50 59 Drift . zz No Effect o. 0 0. 00 
FLl, Filter, RFI Short • 70 No Signal 1.0 • 003700 259. 00 7 Open • 30 Low S/N o. 5 55. 00 51 
Jl, Conn., RF Up en 1.0 No Signal 1. 0 • 001000 100. 00 24 
J2, Conn., RF Open 1. 0 No Signal 1. 0 • 001000 100. 00 25 

970-7A 
Project: ALSEP ll SHEET __::_ Of _ 



FAILURE MODE, EFFECTS, AHD CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION 

rr"'e~:· si~&~~~~T 6~~~jpc:.:roc;.uiT 

RELIABILITY I SUPPLIER NAME 
GOAL 

STATEMENT OF THE ASSUMED FAILURE 

IF & Audio (Receiver "A") 
Common Parts 

970-7A ' 
Project: ALSEP 

MISSION PHASE(S) ASSY DWG OR SK REFERENCE I ORIGINATO.R 

FAILURE 
MODE 

SYSTEM 
EFFECT ON ASSEMBLY I EFFECT 

(a)l NU1':!ER 

DEGRADATION A (. 30)No Receiver 
(Oscillation, No signal "A" Output 
inc-reased Bandwidth 
degraded performance 
Distorted Signal, 
Distorted Output, 
Extreme noise, detune 
disc rim ina tor, noisy 
signal, bad signal, 
Fl & F2. modes 
clipped signal) 

DEGRADATION B (. 09,Degraded 
(Degrafled performanc Receiver 
Fl & F2. modes, wrong "A" Output 
Pass band, degraded 
output, increased noisE 
oscillation, degraded 
gain, noisy signal, 
no filtering. clipping, 
wrong gain, low signal 

1.0 

o. 6 

DEGRADATION C (. 01 Slightly degrade<f 0. 2. 
(Degraded signal, Receiver "A" 
wrong bandwidth, Output 
mildly distorted signal o Effect on 

Reliability 

No Telemetry (0. 1 lightly degrade<f 0. 2. 
No signal level Telem~ Receiver "A" ou 

lr-;o Effect (.10 

No effect on 
eliability 

FAILURE 
PROBABILITY 
• loS (Q) 

. 154011 

. 154011 

• 154011 

. 154011 

lOag e 7 S oi 151 

NO. IREV. '10 
PAGE OF 7 PAGES 

DATE 
INITIAL 
REVISION 

SUBSYSTEM NAMf! ASSEMBLY NAME 

DESIGN COMPENSATION 
TO ELIMINATE THE 
FAILURE MODE 

Switch to Receiver 
"B". 

PROBABILITY 
CRITICALITY 
PRODUCT 

ALSEP Redundant 
Command Receiver 

FOR MODEL CODE 
(a} a CEl • (Q) • 1oS 

RANK 'RELIABILITY 

ASSY IDENTIFICATION 

4620. 00 2 o. 046203 

831. 66 8 o. 0. 3861 

30. 80 2.3 

30. 80 2.4 

SHEET~ OF 3 



FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY I SUPPLIER NAME 
GOAL 

MISSION PHASE(S) ASSY DWG OR SK REFERENCE IORIGINAT(!R 

rT\~~·si~M&~~~~T 6~ll:!~jpC,!Ib~UIT 

IF & Audio (Receiver "A") 
Fl 

IF & Audio (Receiver "A") 
F2 

IF & Audio (Receiver "B") 

970-7A ' 

STATEMENT OF THE ASSUMED FAILU.RE FAILURE 
MODE 

(a) 

DEGRADATION A 
(. 07 

(No signal, distorted 
output, noisy signal) 

DEGRADATION B i 
(. 02 

(Degraded perfor-
mance, distorted 
output, oscillation, 
wrong sandwidth, 
clipping, wrong gain) 

No Effect (. 03 

DEGRADATION A I 
I. 15) 

(No signal, 
oscillation) 

DEGRADATION B i 
(. 03 

(Degraded perfor-
mance, wrong pass-
band, degraded out-
put, distortion, wron 
bandwidth, no filter-
ing, noisy signal) 

No Effect (. 04) 

The failure mode, effects, aid criticality analysis 
for the IF & Audio Receiver 'B" is identical to the 
IF & Audio Receiver "B" exc pt (1) a further effect 
on the assembly is a loss of edundancy and (2) 
there is no design compensa on for no Receiver "B" 
output. 

Project: ~ 

SYSTEM FAILURE 
EFFECT ON ASSEMBLY EFFECT PROBABILITY 

NUMBER 
x ur5 (Q) (E) 

No Receiver 1. 0 • 154011 
"A" Output 

Degraded Re- j o. 6 1 .154011 
ceiver 11 A" 
Output 

No Receiver I 1.0 I .154011 
"A" Output 

Degraded I 0. 6 I • 154011 
Receiver "A' 1 

Output 

NO. 

PAGE 

AIM -91:H 
Page 76 of 81 

rREV.JtiO 

2 OF 7 PAGES 
DATE 

INITIAL 
REVISION 

SUBSYSTEM NAM_E ASSEMBLY NAME 

DESIGN COMPENSATION 
TO ELIMINATE THE 
FAILURE MODE 

Switch to Receiver 
"C". 

I I 

I Switch to Receiver 
"B~~. 

I 

I I 

ALSEP Redundant 
Command Receiver 

PROBABILITY 
CRITICALITY 

1 
RANK rELIABILITY 

PRODUCT FOR MODEL CODE 
(a) x (E) x (Q) x lcr ASSY IDENTIFICATION 

1078. 08 I 6 I o. 010781 

184. 81 115 I o. 003080 

2310. 17 I 3 I o. 023102 

277. 22 112 I 0. 004620 

SHEET _z._ OF _L_ 



FAILURE MOOE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION 

i/ERM:·si~M6~~W6~~~jpt,!rui.UIT 

IF & Audio (Receiver "A" 
only) 

IF & Audio (Receiver "B" 
only) 

970-7A I 

RELIABILITY I SUPPLIER NAME 
GOAL 

STATEMENT OF THE ASSUMED FAILU.RE 

Project: ALSEP 

MISSION PHASE(S) ASSY DWG OR SK REFERENCE I ORIGI NATO.R 

FAILURE 
MODE 

SYSTEM 
EFFECT ON ASSEMBLY I EFFECT 

NUMBER 
(a)l CEI 

DEGRADATION A i Lo"' of Ro- I 1.0 
{. 11) ceiver "A" 

(No signal, osci11a- and Audio "A" 
tion, degraded perf- Telemetry. 
formance, AC on DC 
line, noisy signal, 1 
signal, wrong signal 
increased gain) 

I 

DEGRADATION B 1 Decreased I 0.1 I 
(. 01 

(Degraded perfor-
mance, noisy signal, 
no filtering, wrong 
gain, low signal) 

DEGRADATION C 1 
(. 01 

(Decreased perfor-
mance, small effect) 

No Effect (. 02 

DEGRADATION A 
(. 11) 

(No signal, oscilla
tion, degraded per
formance, AC on DC 
line, noisy signal, 
low signal, wrong 
signal, increased gaiJl.J 

DEGRADATION B 
(. 01 

(Degraded perfor· 

'Audio "A" 
Telemetry no 
effect on 
reliability 

Slightly degract-
ed Audio "A" 
Telemetry 
no effect on 
reliability 

Loss of Audio 
"B" Telemetr) 
No effect on 
reliability 

o. o I 

o. 2 

Degraded Audif> 0. 1 
"B" Telemetr 
No effect on 

mance, noisy signal,! reliability 
no filtering wrong, 
gain, low signal) 

FAILURE 
PROBABILITY 
• loS (Q) 

.154011 

. 154011 

.1540lJ. 

. 154011 

. 154011 

~,TM-9b.; 

Page 77 of 81 

NO. TREY. NO 

PAGE 3 OF 7 

A 

PAGES 
DATE 

INITIAL 
REVISION 

SUBSYSTEM HAM!' ASSEMBLY NAME 

I 

DESIGN COMPENSATION 
TO ELIMINATE THE 
FAILURE MODE 

Switch to Receiver 
"B'\ 

PROBABILITY 
CRITICALITY 
PRODUCT 

ALSEP Redundant 
Command Receiver 

FOR MODEL CODE 
(a) x CEI. (QJ • 105 

RANK IRELIABILITY 

ASSY IDENTIFICATION 

1694. 12 5 0. 016941 

15. 401 I 26 

o. oo I 30 

338. 82 11 

15. 401 27 

SHEET ~ OF .._l_ 



FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION 

rTAE~~ 'sic:'&~~~~T 6f~~jpC.:fo<;.UIT 

970-7A ' 

RELIABILITY I SUPPLIER NAME 
GOAL 

STATEMENT OF THE ASSUMED FAILIJRE 

Project: ~ 

MISSION PHASE(S) ASSY DWG OR SK REFERENCE I ORIGINATqR 

FAILURE 
MODE 

DEGRADATION C 

(a) 

(. 01 
(Degraded perfor
mance, small effect) 

No Effect (. 02 

SYSTEM 
EFFECT ON ASSEMBLY( EFFECT 

NUttJER 

Slightly degra< 
P.d.Audio "B" 
Telemetry 
No effect on 
reliability 

o. 0 
e 

FAILURE 
PROBABILITY 
• to! (Q) 

• 154011 

,', IM-';Iticl 

Page 77A of 81 
NO. tREV.-NO A 

PAGE 3A OF 7 
PAGES 

DATE 
INITIAL 
REVISION 

SUBSYSTEM NAME ASSEMBLY NAME 

DESIGN COMPENSA Tl ON 
TO ELIMINATE THE 
FAILURE MODE 

PROBABILITY 
CRITICALITY 
PRODUCT 

ALSEF Redundant 
Command Receiver 

FOR MOOEL CODE 
(a) • (E) • (Q). to! 

RANK IRELIABILITY 

ASSY IDENTIFICATION 

0.00 31 

SHEET -2A. OF ....1._ 



FAILURE MODE, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION 

rlr:FJ.~ 'si~J',?~t~T 6~~~iPc,!~UIT 

RF Converter (Receiver) 
!lA" 

RF Converter (Receiver) 
nB" 

"70-7 A 

RELIABILITY J SUPPLIER NAME 
GOAL 

MISSION PHASE(S) ASSY DWG OR SK REFERENCE IORIGINAT()R 

STATEMENT OF THE ASSUMED FAILURE FAILURE 
MODE 

Degradation A (. 75) 
(No Signal) 

(a) 

SYSTEM 
EFFECT ON ASSEMBLY I ~~~~~ 

(El 

No Receiver 
"A., Output 

1.0 

Degradation B (. 09) I Degraded Re
(Low Signal, Low S/N) ceiver "A" 
Ratio, Distorted Output 

0.5 

Signal) 

No Effect(. 16) 

This Failure Mode, Effects,1 and Criticality 
Analysis for the RF Converte Receiver "B" 
is identical to the RF Convert r Receiver "A" 
except (1) a further effect on the Assembly 
is a loss of redundancy and (2 there is no 
design compensation for No Receiver Output. 

Project:~ 

FAILURE 
PROBABILITY 
• ro' <OJ 

. 112445 

. 112445 

..: -\~- I,::,. -cr 

Pae:e 78 of 81 
NO. lREV. NO A 

PAGE 4 OF 7 PAGES 
DATE 

INITIAL 
REVISION 

SUBSYSTEM NAME ASS EMil L Y NAME 

ALSEP Redundant 
Command Receiver 

DESIGN COMPENSATION 
TO ELIMINATE THE 
FAILURE MODE 

Switch to Receiver 
liB II 

PROBABILITY 
CRITICALITY 

1 
RANK rELIABILITY 

PRODUCT FOR MOOEL COOE 
(a) • (E) • (Q) • 1a5 ASSY IDENTII'ICATIOtli 

8433.375 

I 
I r· 084333 

506.003 10 0.010!20 

SHEET__.)__ OF __!__ 



FAILURE MODI, EFFECTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION RELIABILITY I SUPPLIER NAME 
GOAL 

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

PART, COMPONENT6 UNIT I CIRCUIT I 
ITEM, SET OR BOX ESCR PTION 

Audio Combiner & Power 
Isolator (Receiver "'A'") 

Audio Combiner & Power 
Isolator (Receiver ''B") 

I 

STATEMENT OF THE ASSUMED FAILURE I FAILURE 
MODE EFFECT ON ASSEMBLY 

(a) 

I Degradation A (. 25) No Receiver 
(No "A" Supply "A" Output 
Voltage, No Output) 

Degradation B (. 21) I Degraded 
(No Audio "A 11, "A" Receiver "A" 
Receiver Ripple, Output 
Loss of DC Isolation 
at Audio "A" Output, 
No "A" Supply 
Regulation, No 
Filtering, No Format 
Protection) 

No Telemetry(. 14) Slightly De-
(No 1 kHz "A 11 TLM, graded Re-
No "A" Supply TLM, ceiver ' 1A '! 

No Signal "A 11 TLM) Output 

No FZ (. 02) No Receiver 
"A" Output 

No Fl (. 02) I No Receiver 
"A" Output 

• No Effect (. 16) 

Analysis for the Audio Comb' er/PWR Isol. 
Receiver "B" is Identical to e Audio Combiner/ 
Pwr I sol. Receiver "A 11 exce t ( 1) a further effect 

The Failure Mode, Effects, fd Criticality 

on the Assembly is a loss of edundancy and (2) ther 
is no design compensation fo no Receiver "B" outpu,. 

970-7A ' 
Project: ALSEP 

SYSTEM FAILURE 
EFFECT PROBABILITY 
NUMBER 

X Jo5 (Q) (E) 

1.0 . 098816 

I 0. 5 I . 098816 

I 0. 2 I . 098816 

1.0 . 098816 

l.O . 098816 

NO. 

PAGE 5 

.ATM-9&4 
P~e 79 of 81 

TREY. NO 

OF 7 PAGES 
DATE 

INITIAL 
REVISION 

SUBSYSTEM NAM!' ASSEMBLY NAME 
ALSEP Redund:tnt 
Comm,.nd Receiver 

PROBABILITY 
DESIGN COMPENSA Tl ON CRITICALITY I RANK ~ELIABILITY TO ELIMINATE THE PRODUCT FOR ODEL COOE FAILURE MODE (a) x (E) x (Q)x to' ASSY IDENTIFICATION 

Switch to Receiver 2470.40 
liB" 

I 4 I o. 024704 

I I 1037.57 I 7 10.020751 

I I 276.69 113 

Switch to Receiver I 197.63 I t6 !0.001976 
nBn 

Switch to Receiver I 197.63 1 11 10001976 
"B" 

SHEET _l..,_ OF ~ 



FAILURE MODE, EFFI!CTS, AND CRITICALITY ANALYSIS WORKSHEET 

ASSY FAILURE DESCRIPTION 

rt:J: S~~~~'b~T 6~:g~IPC1WJi.UIT 

Audio Combiner & Power 
Isolator (Receiver "A" & 
Receiver "B") 

Audio Combiner & Power 
Isolator (Receiver "A" 
Only) 

Audio Combiner & Power 
Isolator (Receiver "B" 
Only) 

970-7A ' 

RELIABILITY I SUPPLIER NAME 
GOAL 

STATEMENT OF THE ASSUMED FAILU.RE 

Project: ALSEP 

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

FAILURE 
MODE 

(a) 

SYSTEM 
EFFECT OH ASSEMBLY J ~~:;:~~ 

(E) 

Degradation C (. 09) I Slight Degrada
(No Part Redundancy, tion Receiver 
Loss of DC Isolation "A" & "B" 

0. I 

at Selected Output, 
Loss of Filtering) 

No Effect (. 04) 

No Telemetry(. OJ) 

(No Temperature 
TLM) 

No Effect(. 005) 

Degradation A (. 05) 
(Loss of Rece"iver 
"B" Select Audio 
Output, Simultaneous 
Select Audio Output) 

No Effect(. 005) 

Output 
No Effect on 
Reliability 

Slightly De
graded 
Receiver 11A 11 

Output 
No Effect on 
Reliability 

Degraded 
Receiver "B 11 

Output 

0.2 

0. 5 

FAILURE 
PROBABILITY 
• loS (Q) 

. 098816 

. 098816 

. 0988 16 

. .::-1 11\'1- -,~b-± 
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NO. 1REV.NO 

PAGE 6 OF 7 PAGI!$ 
DATE 

INITIAL 
REVISION 

SUBSYSTEM NAM!' ASSEM8 L Y NAME 

DESIGN COMPENSATI ON 
TO ELIMINATE THE 
FAILURE MODE 

PROBABILITY 
CRITICALITY 
PRODUCT 

ALSEP Redundant 
Command Receiver 

FOR ODEL CODE 
(a) • lEI. (QI. 1r 

RANK ~ELIABILITY 

ASSY IDENTIFICATION, 

88. 9344 20 

19. 77 

247.04 14 0.004941 
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MO. fREY. NO 

FAILURE MODI, II'FICTS, AND CRITICALITY ANALYSIS WORKSHEET 
PAGE 7 OF 7 PAGES ASSY FAILURE DESCRIPTION RELIABILITY SUPPLIER NAME MISSION PHASE(S) ASSY DWG OR SK REFERENCE ORIGINAToR DATE SUBSYSTEM NAME ASSEMB L Y NAME GOAL 

INITIAL ALSEP Redundant REVISION 
Command Receiver 

SYSTEM FAILURE PROBABILITY 
RANK RELIABILITY 

PART, COMPONENT6 UNIT! CIRCUIT STATEMENT OF THE ASSUMED FAIL~RE FAILURE DESIGN COMPENSATION CRITICALITY ITEM, SET OR BOX ESCR PTION MODE EFFECT ON ASSEMBLY EFFECT PROBABILITY TO ELIMINATE THE PRODUCT FOR MODEL CODE NUMBER • ,.,s (Q) FAILURE MODE 
(a) a (E) • (Q) a reS ASSY IDENTIFICATION (a) (E) 

RF Coupler No Signal A, B (. 430) No Output 1.0 .00351 None 150.00 19 . 0015 
RCVR A and B 

No Signal A(. 284) No Output {).5 Switch to 50.00 21 . 0010 RCVR A Receiver B 

No Signal B (. 284) No Output 0.5 50.00 22 . 0010 RCVR B 

Low Signal (. 002) Slight Degra- o. 1 . 07 29 A and B dation no 
Effect on Re-
liability 

Multi-Pin Connector Loss of Pin (. 63) Loss of Pro- 0.3 . 0408 771. 120 9 Redundancy tection Neg-
ligible Effect 
on Reliability 

Loss of Case (. 02) Slight Degra- o. 1 8.200 28 Ground dation no 
Effect on 
Reliability 

Loss of TLM (. 24) Loss of a o. 2 95.840 18 and Test Point Specification 
no Effect on 
Reliability 

Unused Pins (.11) No Effect 0.0 
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