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Parts Application Analysis 1 28
S-Band Transmitter PAGE oF

The purpose of this ATM is to document the Parts Application
Analysis (PAA) for the S-Band transmitter designed and manufactured
by the Bendix Aerospace Systems Division for use in ALSEP Flight

System 2A,

It has been established by this analysis that all electrical and
electronic parts used in the transmitter are being operated within their
functional and environmental stress level limits prescribed for hi-rel
application by Bendix document ATM 241, Acceptable Parts List for
ALSEP,

The ALSEP Flight System 2A will have two S-Band transmitters
located within the central station where the thermal control system is
assumed to control the temperature variation from -10° F to +140° F,
Failure rates shown in this PAA are based on ATM 605 Appendix A
to compensate for this temperature delta,

Part and assembly level failure rate data provided by this PAA
also serves as the basis for transmitter reliability prediction and the
criticality ranking factors used in the Failure Modes, Effects, and
Criticality analysis of the transmitters, .

The data contained herein defines all transmitter parts less

the current, temperature, and RF telemetery, Telemetery has been
omitted for this PAA issue as the circuitry has not been released,

Prepared by \ . lwy&\ .

J. Taylot
ALSEP Reliability Dept.

A}
Approved by ﬂ %ﬂ/\

S. J. Ellison
Manager,
ALSEP Reliability Dept.
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(SEMICONDUCTORS) ATM 841
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(SEMICONDUCTORS) ATM 8h1
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(SEMICONDUCTORS) ATM 8L1
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2 1 [ ;: ‘T‘ ITJN « Tc vg 0 tTAT Te M lrv M ' ’ VL: g 1 :
10 11 13 14 B 16 17 » 19 »n 31 =1 ) 34 25
g
Q1 2N918 200 300 70} .23 Lunar@ :A . 00014
T
|
Q2 2N918 200 300 40} . 13| 1A .00014
i
Q3 2N3866 200 3. 5W 230}. 069 A . 00026
=
:
£
2
|
1
+
|
|
1
1
]
|
|
4
I
g 1
|
1
1
1
]
il
» FAJLURE RATE SOURCE (ee Cotuman 23) ol "
A __ATM 605 c NOTE: 1t ia assumed the transient and peak power does not exceed the safe limit. TorAL FatLoRe matx 00054 /1000 s,
» D H '
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PROJECT:

ALSEP

ASSEMBLY : S-Band Transmitter

PARTS APPLICATION ANALYSIS

(INDUCTORS & TRANSFORMERS)

SUB ASSEMBLY:

Preamp

Page 17 of 28

ATM 841

DATE: 9/22/69
SCHEMATIC NO:_ pgy 19100

PERSE—

1 L CONSTRUCTION /* ® & 10 /11 / TEMPERATURE (°C) i A SECONDARY READING AP / * s
& 2 & (] s 7 8 & /1T /13 JW Jis 716 /11 Ji8 21 22 23 J24 &L &F
o8& & 2 £ & s S & . - SRSV

£8§ L858 & 2 I s [ 58/ 8 IS s/ E [l [ SF /e $5/5/8 o/ ALYIEILE
A AT & 55/ 53 F TS 3;;55?{;.:5@‘"5 Rs7e [ £/ &) 8 BESPIE
Sy TR & & S ¥ & &N/ 7 2 LS £ N/ &) OIS &/5&
& 3 & £/ €¢ VE§ /S e )8 [ TE $) &)L QT &84
£ 2 LI 1A 5/ b /¢ 2y S8
4 REL. DEPT USE ONLY
Ll _|RF Coil Delevan . 69 1 a 002
T
12 Delevan .1 !
L3 BxA [
N
4
L4 Delevan 1, 0 !
L5 Delevan .15 H
+ —_—
L6 |RF Coil Delevan 15 la| o0z
]
i
L
|
|
|
|
}
|
i
T
i
T
|
T
|
T
1
) 29 » E
TYPE OF CASE
AILURE RATE SOURCES (FOR CO! #26)

gi breid f:’l‘,f' . MIL-I-FIDBK—ZU Ay { LU £26) CALCULATED MTBF HRS TOTAL FAILURE RATE - 012 /1000 10

C. ENCAP. . -

0. OPEN c .

ARG HOGh 9140

BxA 321A




PARTS APPLICATION ANALYSIS Page 18 of 28

CAPACITORS ATM 8k1
PROJECT: ALSEP DATE: _ 9/22/69
ASSEMBLY: 5-Band Transmitter SUBASSEMBLY: Power Amp. (A2) SCHEMATIC NO: BSX 9793
oo 2 s . 5 fo 6/1 8 /0 12 13 34 AWis ie /i 18 M
B ¢ o § ek o /& &6 ¢ BE ioes o/ & Ld [
N/ S8 2 9 % & SN S v S
2 4 S58 ) & [ [o F8F Sl S PIERVEER 58 /3T R e
= og# YA x OF  Jo%® [SES/L § )58 AL ) FEE '§E /£ & [JEE
g A PR & FF 9/ &588 (X7 SEL s 5S § & $E
GV, § X (3 £J SIS, & &) ) \'§ & ‘-i N
: WE) TS g £s & ey ANEVEIE)
Rl <
pfd (5% ) (fevel
] [ ]
Cl IMC Johanson |8-10 250 INep | Neg| 100% B ‘ . 00062
1 ! t ]
cz | aMmc o 8-10 250 |Neg | B ' . 00062
c3 | ECY Corning |5.6 500 |Neg o " VR . 000004
1
c4 | Filter Erie NA 200 [Ned |Neg " | R . 000005
cs | Filter Erie NA 200 |29) | .14 A PR . 000005
céb ECY Corning |39 500 Ne% Ne by 'R . 000004
’ ) . [ ]
cz | amc Johanson §8-10 250 {291 }.116 Py ' 00062
[} 1 ]
cs | Fiiter Erie NA oo [291 145 ¢ A h ' R . 000005
] 1 1
C9 IMC Johanson }8-10 250 [Neg Neg B g . 00062
: "
c1o] Ecy Corning 12 500 || | ; A 2[ S IR . 000004
ci1}] JIMc Johanson [8-10 250 ' N ',BJE[ 5 . 00062
3 H ] \4
ciz2| EcCY Corning |62 500 || ! B el 'R .000004
] L ]
c13| amc Johanson |8-10 b5 o ' IBJ§ ) . 00062
) N ] ]
cl4 " v |s-10 P50 |Neg INeg| ! B i . 00062
{ ]
cls " o lsoro bso {29, |[.116] | B . . 0016
C16| Filter Erie NA oo {29, |.145] | a N PR . 000005
ci7| Mc Johanson |8-10 250 [Ned |Neg| ! :BE ' . 00062
] i i
Cl8 Eilter Erie NA 200 ! 145 lAR 'R 088005
: 1 1 '
ci9l smc Johanson [8-10 50 129, 1.116}1007% B ) ,0016
20 n 2
FAILURE RATE SOURCES (FOR COLUMN #14) CALCULATED MTBF______ __ _nnms ToTAL FAILURE RATE - 005195 31000 urs
A__ATM A0S B__ATM 711
D
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Page

PARTS APPLICATION ANALYSIS

ATM 81

CAPACITORS

9/22/69

DATE:

ALSEP

PROJECT:

BSX 9793

SCHEMATIC NO:

Power Amp (A2)

SUBASSEMBLY:

ASSEMBLY: S-Band Transmitter

a016

. 000005

n

¥ 1000 HRS

. 001605

TOTAL FAILURE RATE

L B
N

20

:
£
g
b
ﬂ?
[ (=] "
3 =2 &
b Y
o A
ol
J0oy (NS ORI RN FUNY DUV SRS JRNDIE PRGN RN DU PP PR U PRI [ PR NI P
IR
L | o
uy] (=]
s~
§s
36
= o <
b=
<
o Z £
“B
m ;
uy
4 s 8
q X mS
- 0
RIO
3=
£k
"
<
o
g =
H
q N
g o

(Capacitors)

BS-321A
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PARTS APPLICATION ANALYSIS

ATM 841

RESISTORS

¢

9/22/69
’
&

SCHEMATIC NO:
3
8
&
;"e

DATE:

_Power Amp (A2}

SUB ASSEMBLY:
T

S-Band Transmitter

PROJECT: ALSEP
ASSEMBLY :

-

BSX 9793
PN
&
§

D001 67

0001

. 000232

. 000263
. 000167

.000167

VN

i

.448

48

. 00166

%/1000 HRS

TOTAL FAILURE RATE

ﬁ,,

CALCULATED MTBF.

.008 | Neg

112

120

. 0024

Neg

Neg

.25 INeg | Neg B00%

47045.0

20

1K

220
15

1K
1K

27
18

MIL-A-39008
{Level ''S")

R1

R2

R3

R4

R5

R6

R7

R8

R9

1%

FAILURE RATE SOURCES (FOR COLUMN #18)

B
D

ATM 605

A
[

(Resistors)

BS-321A
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PARTS APPLICATION ANALYSIS

Page 21 of 28

(SEMICONDUCTORS) ATM 841
PROJECT: A1LSEP DATE: 9-22-69
ASSEMBLY: g_pand Transmitter SUB ASSEMBLY: Power Amp (A2) SCHEMATIC NO: BSX 9793
M MAX. TEMP °C AVG PWR DISSIPATION (mw) | POWER RATI MAXIMUM VOLTAGES DIODE PIV FOR RELIABILITY USE CNLY
A
A RATED AT o | Vepo | VeB | Veeo | Ver PART 5 § [F MIF Fly ¢
cKT Dssxmf-xon, x':' L ijc ¢ 25°C -1:: £ R A ’ R R A ‘p%'.?&",’gn SPECIAL ?&74 o '[‘ ‘l{ ; 'l‘ 00
Foim QIR UT A A Ala A lS 38 A ¢ A e N ° or EV'“‘”"ElW'ULTALT“ TOTAL
SYM SEMICONDUCTOR, A fs L1a WU ST A c mlc c| ¢ |Ba S&1 2 T T T APPLI- | MENT Epggl R [T-Ti8 LiA NI FAILURE
¥o. POLARITY c {1 ylT cir El M CTBTATQEE A PG T | T |oamon R S L 1| RaTE
T |E L|E T Bl s luitlu s v S{<81 p | a o | a D | A (et &y Fix g RaTH
v N tip 1] 1 g 1A Ela B[ A ] L L L H A L1/ |PER| (41000 nRS)
RT Slseor| % | & jL NI L [ambor F H :.3::: g | 1000[TYPH
E H HRS)
i 1 1 R 41;‘ I laTe s T |, s Ta {w TC !, 1?") 1 0 v 1 v 18 1 1 vln vrn E—L ::n %u nnin i In
2N3866 RCA 200 5W 360} . 073 i I A . 000299
HH
H
Q2 2N3866 RC 200 5W 540| . 108 ! A .000318p
Ll
Q3 2N3375 RCA o 200 11. 6} 1.33LN.II7 o ! A . 000366
P = i
3 58 !
Q4 | 2N3375 RCA 200 11, 4w 1. 38 . 2b5 = ! Al . 000401
1
|
!
-
E |
5 }
{
1
£ 1
£ |
g
§ ]
g |
E 1
F |
|
E i
g |
1 i
£ |

A ATM 605

FAILURE RATE SOURCE {See Column 33)

c

D

NOTE: It is assumed the transient and peak power does not exceed the safe limit.

.0013844
TOTAL FAILURE RATE . $/1000 HRS.

[N

BS-321A




PARTS APPLICATION ANALYSIS Page 22 of 23

(INDUCTORS & TRANSFORME RS)

ATM 81
PROJECT: ALSEP DATE: 9-22-69
ASSEMBLY: ¢ poro o oo ey SUB ASSEMBLY: Power Amp (A2) SCHEMATIC NO: BSX 9793
":‘t
E‘ ! 3 & CONSTRUCTION / b ’ 5-;’ 11/ TEMPERATURE ("C)
& Y & Q g Y, & /i it Ju Jis Jie
(2} S ~ &
gl £88 SEF & E [&5/es fet/d /& E9 5/ 8 ok | SE [
&Y &SI E N NS S/ A Sl S /8
a3 23 FLEAS £ §8/ 8 SF/I8 513 [SSEIEE/s/53 8
- &5 F & &5 /8 ,ﬁ'& fﬁy T [ES &) F [ FTEEY &
p ) T § &8 4 $/8 /5K /& 755~
) N WG ph : . DE
"~ 1
Bl L1 BxA i l A 002
Colli :
&l Lz |sp1ssi-110 Radio c |#40 1.0 i i
gl L3 " " c |#40 1.0 ; |
1 B BxA 062 1
LA Colli +
L5 | BP-1551-110 Radio c |#40 1.9 1
L6 BxA :
L7 " L 03 !
L8 " .03
L9 "o L 02 !
Collins T
L10 | BP-1551-010 Radio C {#33 15 |
: ]
L1l | BP-1551-050 " C |#35 .33 o O i
feal
L12 BxA .04 & z I
. = '
Li3] Bp-1s51-010  [S03HRS c l#33 .15 i
L14} BP-1551-050 " c [#35 .33
L15 BxA 023
Collins {
L16| BP-1551-110 | Radio c |#40 L. 0 )
ollins 1
L1711 BP-1551-110 ciia 10 C | #40 L. 0 i
L
L18 BxA [ |
| -
L19] BP-1551-050 |“REMS c [#35 33 } 002
k- ] 29 » 31
TYPE OF CASE
A. HER. SEAL FAILURE RATE SOURCES (FOR COLUMN 128) CALCULATED MTBF HRS TOTAL FAILURE RATE __. 038 31000 HRS
B. VAC. IMP. A MIL-HDBK-217A » _ ——
C. ENCAP. .
D. OPEN c. D.
199 S $248

BS-321A
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Page

PARTS APPLICATION ANALYSIS

ATM 8L41

(INDUCTORS & TRANSFORME RS)

002
. 002
002

. DEPT USE ONLY

9-22-69

e .T|4vll

SECONDARY

SCHEMATIC NO:BSX 9793
I
$°$
4§

DATE:

n

%1000 HRS

. 006

TOTAL FAILURE RATE

Power Amp (A2)

£
04
h
33
33
33

CALCULATED MTBF

SUB ASSEMBLY:

C }#35
C |#35
C 1#35

Collins
Radio

t

"

BP-1551-050
BP-1551-050

ASSEMBLY :5-Band Transmitter
>
&
¥
EXS
?‘

PROJECT: ALSEP

FAILURE RATE SOURCES (FOR COLUMN #2¢)

7

122 |BP-1551-050

9
L20
121

{Inductors & Transformers)

BS-321A
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—

Page

PARTS APPLICATION ANALYS

ATM 8h1

CAPACITORS

9-22-69

DATE:

ALSEP

NA

SCHEMATIC NO:

Frequency Mult.

SUBASSEMBLY:

PROJECT:

ASSEMBLY:S-Band Transmitter

. 0003

. 0003

¥ '1000 HRS

. 0021

TOTAL FAILURE RATE

12

CALEULATED MTBF

2t

I

-

250 NE®

1-20

8-10

1-20

8-10

B
D

Johnson

e,

44891 (Modified)

#2950

#4891 (Modified)

#2950

#2950

#2950

#2950

FAILURE RATE SOURCES (FOR COLUMN #14)

ATM 605

A
c

%
RN
s

-

C1

C2

c3

Cc4

C5

C6

c1

(Capacitors)

BS-321A
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PARTS APPLICATION ANALYSIS

ATM 841

RESISTORS

9-22-69

DATE:

ALSEP

PROJECT:

SCHEMATIC NO: Na

SUB ASSEMBLY: Freq. Mult,
(] B
2N
£ 5 &é)
£ 78
&

4
&
£7
By
)
¥

I

ransmi
3

rY
&

ASSEMBLY ;

=

. 000167

.000167

NE
NEQ

, 00033441000 sms

TOTAL FAILURE RATE

HRS

CALCULATED MTBF.

. 25

L 25

47K

10K

RCR 07

RCR 07

R1

R2

19

FAILURE RATE SOURCES (FOR COLUMN #34)

__ATM 605

B
]

(Resistors)

BS-321A
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PROJECT: ALSEP

ASSEMBLY: g_ Band Transmitter

PARTS APPLICA'I;ION‘ ANALYSIS

(SEMICONDUCTORS)

SUB ASSEMBLY: Freg. Mult,

‘MAX. TEMP °C

Page

26

of 323

ATM 841

DATE: 9.22-69

%

AVG PWR DISSIPATION (mw)

MAXIMUM VOLTAGES DIODE PIV

TYPE
DESIGNATION,

CKT
sYM SEMICONDUCTOR,
NO. POLARITY

ANDCHA>PMCE>E
EELEYX T T
cr»caa>
CLYEX)

ZOmHOZTE

0
3

-

a

oraO>
mR>0

4

« Tc

RATED AT Veeo | Ves | Veeo | Ver

as°c

-

(a8 J-E Ko} 3
LR L 18]
CraHdO>
ACTUAL
T RATED 25°C
ACTUAL
RATED T, or Tg
CLEES]
rr»CcHO>
o>

-
S
3

Cradn>

CIRCUIT

JFUNCTION

or
APPLI-
CATION

SCHEMATIC NO: &

ELIABILITY USE CNLY

PART 3
SPECIAL & (3/

MENT E pgy)

]
i

i? wOXSOow §

2 mMHA>E fe>wX
ox

T ES

£
e
B
R Rl ok B ol

HHINRY
Y

CR1 HP 0300 2009

o2
£
-
1=
<
&
<
4
<
&
<
&

B. 75 NEGQNEG

s
!

>

F r

A
1
L
7

1000

1
N
A
L
A’

&

C

HZSO

TOTAL
FAILURE
RATE

{%/1000 HRS)

. 004

CR2 HP 0300 200°)

B, 75 NEGINEQ

Lufar
lllll"llllmﬂlllllllll

. 004

—_—— e - e
>

R RNy WPERIEpIL SPUTPI SpRp,

" PAILURE RATE SOURCE (Ses Column 13)

Fﬂlﬂlml HHIII"IIMHMM&HMN"M*I"W HIINY nnmmﬂmJ;

A Vendor c NOTE: 1t ts assumed the transient and peak power does not exceed the safe limit. ToTAL FAILURE RATE 2008 %/1000 4Rs.
'] o
”wea
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PROJECT:

ALSEP

ASSEMBLY:

S-Band Transmitter

PARTS APPLICATION ANALYSIS

({CONNE CTORS)

SUB ASSEMBLY: Freq. Mult.

DATE:

Page ;7 of ;5
ATM 841

9-22-69

SCHEMATIC NO: NA

Y F.R.
A
N
vol M
TYPE DESIGNATION b NUMBER CURRENT LTAGE AmBr. InvsgRT b Fm;'
{CEC, MIL OR MFR} F ACTUAL BETWEEN PINS D RATE
REF. 3 1
¥
DESIG- AND T TOTAL |ACTIVE[RATED 1 | (/1000 Hours)
NATION CONSTRUCTION v MAX.{ MIN. |RATEDJACTUAY TRAN- E
R SIENT R
B
Iz -] R ] b ls |1 L9=l! 10 1)
J1 OSM 2 2 NEG
J2 OSM 2 2 NEG
IX Hughes 14 |12 NEG A . 0015
i
23 24 25 26
R FAILURE RATE SOURCES (FOR COLUMN 20) 0019
uxyrxgsn a_Mil HDBK 2174 N CALCULATED MTBY. HOURS TOTAL FAILURE RATE. %/1000 HOURS
HOURS c o
DaD #2533

(BS-321A




PARTS APPLICATION ANALYSIS Page 3 ofyg

(MISC. PARTS) ATM 8k1
PROJECT:_ALSEP DATE: 9.22.69
ASSEMBLY: s-Band Transmitter SUB ASSEMBLY:Freq. Mult, SCHEMATIC NO:na
g u
= A FOR RELIABILITY USE ONLY
g v RANGE u%“ MAJOR Basc | s 1
. CIRCUIT “{‘Y‘lt’:ﬂ :{lgﬁ% H PERCENT CHARACTERISTICS AILURSE O s PARTL | '3.'{{ TOTAL
- SYMBOL A DUTY - RATE | U PECIA! o ! FAILURE
@ NUMBER and T (%/1000) C | RATE raTE
" cycLx APPLICATION oErNE) HOU!
o CONSTRUCTION H uax | sy {matep| uss m::m’: (s:: (it (/1000 HouRs)
~— E ——C, #18) 1
! 2 3 R [) s ] LA (] L) 10 m iz Yis  fae
H 1
! |
RT1 Sensistor : A ] . 003
i 1]
] ]
1 t
RT2 Sensistor : A i . 003
‘ '
RT3 Sensistor } A H .003
'
i
Tuned Cavity = A .01
1
]
|
{
1
|
|
)
i |
1 T
! ]
i i
'
| [
]
1
: H
[]
! ]
! I
1 H
15 10
AILURE_RATE SOURCES (FOR COLUMN 11) 1
A MIL HDRK 2174 8. CALCULATED MTBY. ROURS ToTAL FAILURE RATE :.0.L98/1000 HOURS
c. D._Mil Std 217 Chart XXIV

ORD Ferm 3238

BS-321A




