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1. 0 Introduction 

The PSK (Phase Shift Keying) transmitter subcontract (SC- 935) was 
let to Teledyne Telemetry Company (TTC) to fulfill the requirements in 
the NASA Contract NAS9- 5829. An ALSEP Reliability Program Plan 
(BSR 3024) was written in accordance with NAS9- 5829 to provide for a sub
contract reliability program plan. TTC has a BxA approved Reliability 
Program Plan, #2005177B, providing for a PAA (Parts Application 
Analysis). 

The phase modulated transmitter is an S- band frequency unit limited 
to 10 watts input and a minimum one watt output. 

This FSK transmitter PAA is updated from that PAApresented at the TTC 
, CDR to the present Revision A version based on the design presented at 
final design review (FDR) held at TTC. 

Major reason for changes and details are as follows: 

a) To en..hance modulation, "Speed-up" capacitors were added 
to the mixer input 

b) Ferrite beads (not included in this PAA) were added to the 
modulation input line adjacent to the connector for EMI 
attenuation 

c) Micro-minature USCC filters (integral capacitor-inductors) 
were added to the telemetry lines for EMI radiation suppres
sion. 

In general, all the changes were incorporated to provide EMI and 
IFM attenuation and electrical improvement. Table l provides a 
detailed breakdown of all changes including additions, deletions, 
corrections and number of value changes. These changes are in accor
dance witb TTC schematic 2005178C plus E.O. s Dl and D2. 

2. 0 Requirements 

The PAA requirements include derating criteria as established for parts 
in A TM 241E and failure rates as given in A TM 605A. 

This report was initially produced for presentation at the TTC PDR. 
It was revised for CDR, FDR and finalized at this post FDR writing. 
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TABLE 1 

PARTS CHANGES AFTER CDR 

.~-----.-~-~-------·-····-·----.-----.. ~----- -----·~------·-··-······------~-----. -····-·--· ···- .. 

I Housing & 

Device Type Synthesizer Pwr Ampl. Isofilter Regulator TLM 

Capacitors 
Parts Added C317, C318 -- -- 4 C422,C429,C430,C43I,C504 
Correction C362(was C361) C426,C427 -- FLl,FL2 

(listed twice) Added 
Value Changes (14 chgs to pts) (3 chgs) 
Deletions -- C40 9 FLI, FL2 (In C3, C421 

Reg. Ass'y) 

Resistors i 
Parts Added R344, 345, 346, 

347, 348 
Value Changes (9 chgs to pts) 1 

Semiconductors 1 
' Added \ Q309 
f 

' I 

j Inductors l! 

l Added --
l 
...... ~.,.,_,.,..,~-------·----·----·-~·-- -·-.----·-~-.·--··--------

i 

i 
' 

I 
!l L404. L407 

--· -···~ ~ ~-------~·-

L60I, L602 

_/ 
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The design was analyzed, based on the following functional blocks: 

a) Synthesizer (temperature compensated crystal, PSK modulator, 
multiplier) 

b) Power amplifier 

c) Isofilter 

d) Housing and regulator 

3.0 Summary of Analysis Results 

All parts analyzed met the requirements of the derating criteria given 
in ATM 241E. 

Earlier analysis indicated collector-emitter voltages of power amplifier 
transistors were beyond the 50% derating limit. Circuit modifications elimin
ated the collector-emitter (with open base) voltage as a functional parameter. 
The breakdown voltages characteristic is presently established from collector 
to base where the voltage is at 50o/o of the rated value. 

7 

Junction 1:emperatures of the two power amplifier transistors and step 
recovery diodes were the highest of all the devices in the transmitter. Worst 
case is the 2005209 (2N5764) power amplifier transistor with 127.7 oc in accord
ance with ATM 241E. 

4. 0 Analysis Details 

Table 2 gives the number of parts and related failure rate per hour for the 
transmitter subassemblies. The synthesizer has a majority of the parts with 70% 
of the total, excluding telemetry parts. The derating of the parts and type parts 
used in the synthesizer limits the failure rate to less than half of the total failure 
rate, excludi::1g the telemetry. 

The telemetry parts and failure rate are shown for information only as any 
failures in the telemetry will not affect the transmitter mission requirements. 
(See ATM 1005, FMECA, Appendix A for detailed analysis.) Only the ther
mistor and filtercon are non-standard parts in the two temperature sensing 
telemetry circuits. These non-standard parts are controlled by source con
trol drawings. 

The synthesizer has 131 parts, including 12 semiconductors, as shown in 
Table 2. The passive parts, such as resistors and capacitors have very low 
failure rates and although comprise a majority of the parts, provide only 10% 
of the total failure rate. The active parts in the synthesizer are primarily 
diodes and transistors. 

Three diodes and nine transistors have a total failure rate in the synthesizer 
equal to 90% o£ the synthesizer failure rate. Thus, these parts have the highest 
fr,Uu.:re probability of all the parts in the synthesizer. 
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TRANSMITTER SUBASSEMBLY FAILURE RATE SUMMARY 

Trans~ Subassembly No. of Parts :\ X 10-S 

Synthesizer 131 .066596 
Power Amplifier 36 . 015211 

Isofilter 10 . 020126 
Housing and Regulator 11 . 027140 

Total 188 .129073 

Telemetry 24 . 069228 

The two power amplifier transistors contribute about a third each to 
the overall power amplifier failure rate, These active elements are 
the major components in this two stage power amplifier. 

In the isofilter, the isofilter circulator has the high failure rate for 
that subassembly, based on a failure rate derived from MIL-HDBK-217A, 
Low Population Parts. The rate of. 02%/1000 hours is high when con
sidering the fact that it is basicly a passive component. 

The ho•·sing and regulator comprise the areas for remaining parts. 
Table 2 shows a total failure rate of . 027140%/ l 000 hrs for this area. The 
MEMA comprises 74% of this failure rate as it consists of an integral 
package of IC' s, discrete semiconductor elements and discrete passive 
components. 

Table 3 summarizes the number of parts and failure rates in each 
functional block and the entire system. Totals at the bottom of Table 3 
are for each functional block. 

7 
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TABLE 3 

PAA SUMMARY 

r ~ T · 
I Power Amplifier~~~ Isofilter 

·r---~~~ic.:_:y~ 
Capacitors 

1 Coils 

I Resistors 

Diodes 

Pts 
·-y·--------------·-··+t---·---~-,,.-------·------- ----· 

Pts , A Pts 
_..,,·-·~----~-~----~-

j 
1 s9 .oo34o8 
. 17 .000340 

41 . 000828 

3 . 022750 
9 • 037240 

~-------t---------- -----
26 , .. 001451 

4 .000080 
4 I . 002780 

I 
2 l . 010900 

5 
2 
1 

1 
Trans is tors 
Microcircuits 

· ( 3) I 
MEiviA - - - I 

1 . 002000 

A 

• 000050 
. 000040 
.000020 

.000016 

Crystal · 1 . 000020 - 1 

1 • lsofilter - - - I - \1 1 I • 020000 
!_.._______ t ~· t _j Tota_l (2 ) . !----~--~-6659~-- ·---;·~-- ~-~;~;;--;·-- 10 --1-~-~-;~~- 2~----
f·,··----··-·---.'l::.---- --- --·---·---- --~---·· ------- ··---·- ----------~-

NOTES: -5 
(1) All As are x 10 failures per hour 

--·-·---
Housing it Sum 

& Rr-<:rulator _j -------r·-·-----·~ -> ________ ---- I I A 
~~-f A i Pts I 
c--------1-------

8 . 000120 

1 .000020 

1 .007000 

1 .020000 

11 . 027140 

98 . 005039 
23 . 000460 
47 . 003648 

5 . 029766 
11 . 048140 

1 . 002000 

1 . 020000 
1 . 000020 
1 . 020000 

188 I . 1 2907 3 
-·-·-·----P---- ----- --· ---

(2) Total does not include 24 telemetry parts in the detailed PAA. 

(3) Microelectronic Modular Assembly 

, . 

.'/ 

, .. A 
/~~ii~~ 

~ 
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The last two columns of Table 3 gives the total of each part type and 
the total failure rate obtained. 

Table 4 is a summary of parts in each ten percent ( 10%) stress 
range. Approximately 79% of the parts have less than 1 O% of rated stress. 
Eight percent 1 (8%) of the parts have stresses between 41 and 50% 
That leaves 13% of the parts in the three ranges between 11 to 40%. 

Fourteen of the highest stress level parts are in the power amplifier. 
All are capacitors which have very low failure rates. Although the 
transistors in the power amplifier are close to the derating limit with 
respect to voltage, power ratios are . 14 and • 24 for the 2N5481, 2N5764) 
respectively. 

7 
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TABLE 4 

TTC PSK TRANSMITTER DERATING SUMMARY 

Stress - % 

0-10 149 

11-20 11 

21-30 4 

31-40 9 

41-50 15 

50-100 0 

Totaf Parts: 188 

5. 0 Conclusions 

The parts most critical in this design are those microwave semiconductors 
which have only recently (within the last few years) reached the production 
line status. These include the 2N548l, 2N5764 and the Hewlett Packard 
step recovery diode. The power ratios for the transistors are low (as 
given in previous paragraph) and the diode has an actual power dissipation 
to rated dissipation of less than 10%. Thus, these parts are used with 
conservative stress levels, enhancing the probability of long life for the 
transmitter. 

All parts analyzed met the derating criteria specified in ATM-241, 
Revision E, lfAcceptable Parts List in ALSEP Array E~" 

7 



ALSEP Array E, PSK Transmitter 
Parts Application Analysis 

APPENDIX A 

DETAILED PAA 

NO. RI!!V. MO. 

ATM-1006 A 

OF 

DA TIE 12 -1 -71 



l\ 

\ 

--(') 
II> 
'g 
') .... ...,. 
0 
>; 

"' -

312 

3 13 

356 

PROJECT:~ ........ ----
ASSEMBLY: PSK.~-------~ 

usee 

1 J .LJ.., ~ ..... n...>n- -I...J' a..S.2rag~e 

A'XM 

PA-RTS .. 4l.0 PUCATION #.NALYSIS Pagi8 Al of 26 - --~-

CAPACITORS 

DATE: 12-1-71 . 

SUBASSEMBLY:~~.!..-.....----~---- SCHE~iATfC":No<~£]78 __ _ 

I 

~"-itt!! [ I 
L. 1:2J. 
. I 

I _f 
. I 

I 

I 
.lU.L.192 

TuJling 

' ------~-'..Q.U-h~ 
' . 011 
I 

• Olt 

~--~ 
. ..V'i../4---t-t-t-t-t Lozic s2eed-.E.i?_ · v'7-H-l:il -\I!~-

I 

. 011 I llO:I I . 0051 I l I . 00005 
I I ~-

~I!- >A 

50 
I 

5 ! 10 

..,~·I If ~~·,~x-Pass ~~-l-1 ,.00005 I 
l.m1: I iSt :. oosl I 1 . ooooos 

50 
·t 

5 I 

• 
2Q_ lZ! 

I 
3( 

-
10 

34 

. o l : I N! i . 0051 I 1 I . oooo5 

' . 01' . 00005 

~""I I I t l3 I I 117iQ-~J,.o7 lui IiI I l-01il~22 ;.oo51 I 1 t.oooos 
20 

-ro!'AL l!'JUU!lm RA'I'R 'tO!lO 1!m1 
PML!ll!8 RAft Silmlel!!l (i'0;1 ~ ~ 

l 
A ATM605 11 

C D 

C&!L~fll!)- -

BS-321A 



-() 
i 
I') .... 
rio 

P..!\BTS APPl.J:CATlON ANALYSIS 

~ 

SUBASSEMBLY: Svntl'-:& s ize:r 

.e_l; / ·~~# 41=i ' ,.., F;~~.,_,•r:r~"' t T 1 .,. / .... 

Y
··-·--····-- - " 

329 _ UYOJ JFD 47 
I I ·-·· 

24 

.Q.:2 

5 . .!_ 

324 W050FH USee .015 -!--',-.-·-;.....:.. 
325 I l .015 I 17: 34 

--+-+-~~-~~~r-r-~~~~~~-----+~~ 

331 l I .015 11: 34 1 t .o1: 

+ 1 I 1 
332 I . 015 _ ,_. 5 I 10 E;roitt<>r Bv-Pass Olt 

I ! I I 
5 I 10 1 f . 01 I 

I I 
300 l 9 !.ffi 03 Ti1ninll . 0 l! 

a·i 
07 Coup! in$;( • 01' :, 

I. 

037 Tunin~r . 0 l' :, 

l.iL....r-- WOSOFH usee .QlS...F: 50 17UJ..i_ B+ Bv-I?ass . 01: i 
345 I ! .015uE I 17: 34 f .01:1 

J1 - · ; 1 ~ r 
348 T _ f .0151-'F i 5 1 .10 I Emitter By-Pass . Olt, 

J', I I I 
349 CSR-13 . Sprague 11-'F __ 5 1 .10 .I Tuning . 001r: 

I ! l1 
350 WOSOFH usee .015[lJ<; 50 _!_7~-~ I B+Bv-Pass .Olti 

I 
344 UY01 JFD 9.1PF 300 lll0.1 037 

t I - I 
347 t 1.5 t 9 ,1.5 03 

!\II --'----·---- '--· I at 

A'fM IOC6.A 

Page .._4L_ <)!......2.L_ · 

DATE: 12-1-71 

SCHEMATIC~N~O~:--zo_o_s_l~J~8 ____ _ 

. 00005 

.00005 

.00005 

.00005 

.00005 

VJI!VJml RAN ~g ~ cetmm 11M! I CJlr..cl1LA'!'f!l) llttiW - I TOTAL i'AlUll!lli: AATIJ '1000 RftS 

L A ATM605A B.--------

c I)----·----

BS-321A 



() 
ll> 

i 
!.?. 
"" 0 
1-j 
(]> 
~ 

ATM 1006 A 

PART$ APPLICATION ANALYSIS Page __ ~ of2~"" 

CAPACITORS -------
PROJECT:_ BxA --·---
ASSEl:~LY: _ _rsK Xl:l).!;t, ____ _ SUBASSEMBLY: __ ~---'----

DATE: 12-1-71 
SCHEI\.iATIC NO: __ , 22051!,? __ _ 

-:-5-if~-----~;~;;----·~-. -JF;;-· 
·- -------- -------
-' 5 L_ --~.£!.:_H__ --~c.:.s._~~ 
306 [ 23~.6283-10 Johanson ------x---~ ' 
314 i I ·-- ·-+-- - I I J -+--+--4 
3 26 I 

3 27 

. :;~t-t_._____J___l~·-
~.~~-!2....~~~~~~~-

r ' _, l -' ' I ' I , +~-+i~!Jri 1 i t __ _L_ _____ . v';' --+-...!......+ 
,~~-1--t-RF~----~ ,~~~!}------~~4--

i 

{-

358 Red Cap 
~---------

359 f .-1 r 1 r 1 1 r 1 o .1 to 1 1 1 1-1 1 r 1· o 1 ~! ..§ : . oa~ 1 1 I· oooo5 1 
360 

361 

317 
liiO 

5. lPF 

22 

L_ 
VI>!Wftii!R{o'R 

A A TM 6Q~gs (rot'! COLIIMi< n4) 

c MIL H D - DBK 217~ 

---· . ----
BS-321A 

.05 

.02 Logic Speed 

ill 

CAI£m.Arno maP !1119 

llJ 

.oooo5 __ 

. 00005 

.0005 

Y<l"i'AI. l"An.'UU l'lATllt ___ _____}. '!000 RRS 



-(l 
~ 

i 
0 .... 
rl' 
0 
'i 
0)0 _... 

P.AIITS APPL..tCA'l'ION ANALYSIS Pageldd of __ ~L 

CAPACITORS 

P.ROIECT: BQA ~-· 
ASSEMBLY: psK Xmt::...,__~ SUBASSEMBLY:~~---·----

DATE: 12-I-71 __ 

SC:BEM'ATICNO:-Z.Q.QS.ll8.........__ 

J i~ !:~ s J!. 

?II !>."'..::.'~ ~ 
~ ,.,,;r~~ R 
) 

---- ~=---"--·-rt ___ ................. , 

/3 ~ ~~ 4 12 £; /' ?\~ ,/ 1~~~i ;·11-
, ~ IL II;! ~·~" "~11. ~i!J ''il ..-1."' ~: 117 J~!Jt~ ~- '1.1;1$1'{"~ 1l ~~~ 

""' ±~tY!__ c;;;;~./ -fa£7: < ' & ,' ~ > _ '~ 
~6~---_·--__ 

1
~t-!"_ 

0 

- ~-upl~---- -:- +-~-:_~_-_-=----! 
----.----- ----- --- I _ .' I ··-+---~---il------1 

t----+-------- -- _: ---- -- : __ :_J_ __ ·--+---+-------1 
I I I 
I I J 

:1 I I I I'~J! 

I I I I I I 
I 

:!0 II 112 

L
1 

A FAILU!Ut RATE SOUI!C: (FOR COLU!l<.'f #14) 

C D ______ _ 

CAI.eUI.ATBD llfTBF li8S TOTAL YAIU!E!ll RATl< _J. '1000 HRS 

J35-3ZlA 



...... 
~ 
fl) 

"' ..... 
"' .... 
0 
'"~ 

~ 

ATM l006A 

PARTS APPLICATION ANALYSIS Page_M_of~ 

RESISTORS 

PROJECT: __ J;3~----
ASSEMBLY_:_ __ ~_2{~- SUB ASSEMBLY: .. _~~~zer .... 1Q.Qi1].§ ___ . __ 

Jli'W~~7' -.-~~ ~-1 2 1 

!:..., ~~ ~ ~~ ~ 
~R~ N~~ R tR R 1$!1"' !:><.'iii v @rv·rt::.: "'r;;Ji I <'.J'&.?# t.:ff'O"i 
~; ~""'"" ... !t ql ~ 

;:;·-f--;l~:-;~~-~-- -------·----·-- '. 0 2 
-;~3£-:.----- --
~;;:-- ---~ ----· -

~~ 36 -·---r---- 18 
r----1 -j--- I I i 

338 I I .001· .011 .0011 i Llli..t t --"' +·"'" ·'·" ·"'': • 
~2-- _.....j,___ __ 36 1 I l6.3:da. oo 1 1 Divider ._o_o11_ L--

I ~- ' - ~ I I 

o 

305 __ 
-~Cf05G JS A-B lZK 

1316- IZK 

317 I ! 430 

5 

t ' 
318 430 . 23 

~- RCR07G JS 3. 9KI l/4 .006 .05 

339 RCROSG JS 27 - 1/8 001 .008 
18 20 

FJ\ILURS RATII ~Cl'IS (F<m COLUMN 114) 

A_ ATM605 B 

c D 

L----------------------------------------~---
BS-3ZIA 

-i 
; 

Emitter 

Bias Div. 

I 
t 

Summing Netw 

\-f ., " .. 

I 
. 0011 

I . 0011 
I 

. 0011 

i 
l 
l 

i 
I 
I 

q . 0011 I 
.oo[f 

CJ\LCULA TEl> MTBF HRS 



.-.. 
!:0 
(l) 

"' H• 

"' .... 
0 ... 
~ 

ATM 1006 A 

PARTS APPLICATION ANALYSIS Page~_ of~ 

RESISTORS 

PROJF;CT: __ .§..xA____ DATE: 12-1-.!..7!..1 ____ _ 

---- SCHEMATIC N0: ___ 2Q.Q2J1JL. ___ ~ 

343 : I 160 I : 

1 

ill 
l!l~?J 
~ii 
~ 

nn 1 1 . oo_~_so t 4~ Summin~_:v-
no11 onRITI 

--
·~ ·- ~ ·--·---·-

. OE~~h'f---

.oou_ 

. oo~ I 

• x.:l!l I 1 .00002 
I _T ___ 

l . 00002 -L~z 
I 
'. 02 1 .00002 

~ 4l_i_f(C!5:,Qf2 .. 2~- A-,B t?-ij.f--i-44~-
~-'"------l .J__ !!_ t1~~-: ....... :.::+-+++-+-
·---- ~----t- ------+--- --- - --:--
t-I1J__ I ' 5_,_1__ -~- ~-P~"""t 1 1 ; 1-~ ~r-------7''-"'-"+--+•'--r= 
u_z~±----J--.. ~-r--L E.~-,---+ r · --,- 1 1 

• 
I. 02 I .0000~ 
I 

.oor1.ooar ffi t L -,-r-N'f----
r""'"' t nt:t.l uias Div. .;..QQ.!! 
fl171 1)961 I I j_ I 

Bias Div. . 001, 

FAILURE RATll SOOitCES (FOR COLUMN fl~ 

A ATM605 B--------
e ________ D 

~:~~no:."' A;B ::: 1 .. ! r-1-1 I I I I-, I ~· 
~i- i \ ~::~- i .vv• ,· v~v I I I I . ---,--- ,.T 

~- ~~· : lOK • l !"'"'~ t•v-'1 I l ! 

~~]~ ... [ ----~- = _--+--~-OK__ ! 
.ll!L -~-+---+-rJ!~Q : 

~---1- --t 1 2K ! 
i ---- ---t--~ -- , .. ~~ 

r}lL. ___ ji: _______ ,__----f---~yo --l-~+-- I ! I i I --- ------ ~---- --
333 ! 12K _ . __ ;-;-- --·---t-- I 2. 7K 

t~3~ =· =~r=_--r----t-- r-:;;; 
jg 

I· 02 1 . 00002 
I ----
l. 022 I .000022 
I 
I 02 1 .00002 
I 
l 02 1 .00002 
I 
•. 02 1 . 00002 
I 
I .02 I .00002 

' I· 02 I . 00002 
I 

'· 02 I .00002 
I 
I. 02 I . 00002 
I 
I· 02 I .00002 
I 
•· 022 l .000022 
I 
1-02 l .00002 

~- 02 I .00002 

I 
.022 l .000022 

:__f!_~;t· 061 i ·r, I 
Em.itter . 001, t· I 

nn' n~7 Rias Div. . 001, 

fl.f'l? I ns:.c..l ! I I I t l.ooi: 
. 007 . 06 n: Emitter 

AIU ()?7 I Bias Div -----
~-0071.~ 
. 007 . 06 I 

o_~lG!!i-t l I 
Bias Div . 0011 

! t I . 
fl07 - 056 . oo 11 I 

---:-+· 
nA~I '{.. I I I 

~<'mitter . 00~ l 
.OOQI.077I I I i I I I 

i Rias . 001, I 

I 
. 009 . OOI1 ---
. 07 . 00 I r 

CALCULATED :M7BF HilS TOTAL FAit.ual! MTII %/1900 HliS 

'-------
i<~;~tHlh 

BS- 321A ---L-

_____ _1__-===:J 



~ ., 
~· 
"' o' 
"'· ..:!. 

PARTS APPLICATION illiAL'lSIS Page~~of __ ~ 

RESISTORS -----
PROJECT:. BxA ·--
ASSEMBLY: PSK Xmtr. SUB ASSEMBLY: Synthesizer 

DATE :-.ll::l.:-.11 __ 
SCHEMATIC NO: 2.005178 ---- ., ·-

1 ,· '~~~-~~ . ;· ' 3 l' ,;;· ;~: 6 ~~~if ~:-, ~~ ~~- 1 §f} ~~(~~~~ i i:: -~,~~i ,;~·11 
/t,l; '~~:~;,' ;' jf//~fo ~9./~~~~~~t;~ ftl q't tl!a,;1 _f:~?j$~1 1f'~l )§1 ~f./:/{{1 

,.._ · ;,"i,;t~jjf "' If R<:~ q f." 'li If ;Q/!"' !f ~ t.,vijf,i:J;t 'R(f 'K.R! 
<:J.fi El cJ ... ~ I ' I ;, v i! 
-··----- -·--·-.. --. --f---f-·--f--- --f-·- --- -· --- --+~ ... ------;---r----r---+·-~---< 
5-.~§ A-B l..:..~'S= 5 . 125 · 053 ,_11! 50 40 J:(:mi.lli'L......--.-----, OQll ,6_ ____ _...!..,_Q.L ----~-- llll2-J 
5-JS A-B !K 5 125 . 04 . 03 50 40 I Mod. Bal. • 001: A ~2 1 . 00002 J ·----- f-·---·- f-· ··- I . 1 -·-·r--t-"- ·---~- I 

-+=-"=5-JS ·-i--· A-J~.--12~_...2._ 125 .006 .06 50 40 Bias 0011 . .A_., ' . .ll?. .1 Qj)~ 
I ' , 

5-JS A-B l2K 5 125.006 .06 50 40 Bias .OOl!A 1.02 1 .00002 i 
------- ----- - i I 

5-.JS. A-B 150 5 125 006 • OS 50 40 De_~Oil&lin,;r 0011 A I 02 1 00002 
I I 
I I 

l------+-------------~~---------4-·--- ~- ---~.--~~--------~~---4~--4---+---·-----
1 I ---·· ·-·t-----------+---71 ---l~ I 
I !5 I 1-----t- ~ I 

l ~ I 1----!---·-----··-1-· I "' ~---·+----1---1-----
1 f'! I 

----+----------·l-·--4----t--·~l---4-----+--~~---;-------------------~--~.- -~~----11---7---T---·-----

f = ' 1---1--~--· .. I "' ·i-~-· -+---!i--i----
1 I 

·-·-- r--· I I -·1--+-·+--·--
1 I 

·------- .. -- f---- 1--- !---- 1 I .. 

I I -----·---!------------ - f-· I --·--.....;-,---1--t-----!-·---
1 I 1---t-----------!-------- f----- --!---· -· -··---------11-- I 7-1 ·---1--1---1-----
1 I 

------ I I 

I 1 
-· I : 

19 ---------L-. 20 21 

FII!LU!U< !'<A'Tl'! SOVRC!ES (roll COLUMN 014) 

LATM 605 B CALCt!LAT!iD MTBP 1mS TOTALFAlLURBRAT"S----%/IOOOllliS 

c ________ D--------

-----------·----------·-·--J.......----------------'---------------·-
BS-32lA 



lf 
3 .... 
n 
Q 

::J 
tJ.. s;; 
l'l 
~ 

0 
'"J 

"' 

PROJECT: BxA 

ASSEMBLY:-~~!<:~=-------

C:!\'T 

sn. 
\"50. 

SEZ.~~~W~~ 

~-~rurr 

PARTS APPLICATION J''l.NAL YSIS 

(SEMICONDUCTORS) 
_,,;~~~""~ 

SUB ASSEMBLY :~_:.thesh:.;e;:;r ______ _ 

ATM 1006 A 

Pa.ge _!:;.,!.~-of---3:.!:_ 
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PARTS APPLICATION ANALYSIS Page_lll2. of.....3..L 
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