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This ATM 860 Revision A supersedes ATM 860, dated 3/19/70. 

ATM 860 A reflects changes that have been made in the 90 Channel Multi­
plexer since the release of ATM 860. The changes in the circuitry of the 
multiplexer 1 s sequencer board were made to fix an interface compatibility 
problem. The problems are described in FAR's A2 and A4, and the 
changes are per ECN' s 2338919D and 2338919E. 

As a result of the changes three parts were eliminated, Cl, R4 and CR2; 
two changes were made in part values, R5 reduced from 56K to 1 OK and 
C2 reduced from 560pf to lOOp£; and a lOOp£ capacitor, renumbered Cl, 
was added. The reliability as a result of these changes has increased 
due to a lower part count. All parts are still applied well within the 
derating criteria for ALSEP. 
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The purpose of this ATM is to document the results of the parts application 
analysis study conducted on the Dual 90 Channel Multiplexer. This multi­
plexer represents the Bendix designed unit which utilizes MOS-FET 
integrated circuits. 

The Multiplexer was integrated with the Dynatronics A/D Converter. 
The design now provides complete redundancy for ALSEP Housekeeping 
engineering status data. 

The stress levels shown were determined on the basis of electronic 
piece parts operating at their nominal values of resistance, capacitance, 
etc., and nominal application of voltage and current signal levels. A 
conservative temperature average of 55° C was used for determining 
device ratings. The resultant stress ratios provided the basis for deter­
mining the devices 1 failure rate. In addition, all stress levels were 
evaluated in terms of maximum applied voltage and current levels, to 
preclude misapplication during peak or transient transitional periods. 

The attached summary sheets demonstrate that all parts are applied well 
within the derating criteria established for ALSEP. From the analysis, 
it can be concluded the multiplexer is designed in a matter to ensure a 
reliable and long operational life. 

{Prepared by) 

(Approved by) S. J. Ellison 
Manager, 
ALSEP Reliability 
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PROJECT: A2 ALSEP 

ASSEMBLY ;90 CH Multiplexer 

PARTS APPLICATION ANALYSIS 

RESISTORS 

SUB ASSEMBLY: Sequencer 

. (' ;· r,~·~;i#/' 
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Rl RCR07Gl03JS 11\llen Bradle !OK +5 • 25 lmw ...:tOo/o 55°C Base Dr. Resistor 

R2 RCR07Gl53JS 15K ±_5 • 25 lmw klOo/o f Emitter Bias 

R3 RCR07G223JS 22K ±.5 • 25 3mw <.lOo/o l Pull-up Resistor 

R5 RCR07G!03JS !OK ±.5 • 25 2mw /1 Oo/o Neg. Pullup Resistor 

R6 RCR07Gl55JS 1.5M + 5 • 25 l.m <IOo/o " " " 
R7 RCR07G563JS 56K ±_5 .25 2mw <IOo/o " " " 
R8 RCR07G563JS 56K ±.5 .25 2mw ,-'lOo/o " " " 

R9 RCR07Gl03JS !OK ±.5 • 25 lmv <IO~ Base Drive Resistor 

RIO RCR07Gl03JS !OK ±_5 • 25 I.5m .v(! 0~ Emitter Bias 

Rll RCR07Gl03JS !OK .±.5 .25 5m_"" <10~ Collector Bias 

Rl2 RCR07G202JS 2K ±_5 .25 !3mv <.IO~ Pullup Resistor 

Rl3 RCR07Gl 04JS lOOK ±_5 • 25 I. 5m .v(l 0~ Neg. Pull up Resistor 

Rl4 RCR07G753JS 75K ±_5 .25 2mw < 10~ 
Rl5 RCR07G753JS 75K .±.5 • 25 2mw <IO~ 

Rl6 RCR07G753JS 7 5!< + 5 .25 2mw <.1 o·~ 

Rl7 RCR07G753JS 75); ±_5 • 25 2rnw <10"1< -
Rl8 RCR07G753JS Allen-Brad! y75J·; ± 5 • 25 2rnw •. ._10~ 55°C t 
19 20 

FAILURE RATS SOURCES (FOR COLUMN tlt) 

A-AIM r,os B CALCULATED MTBF 
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PROJECT:ALSEP A2 

ASSEMBLY: 90 CH Ml!1tip1 

PARTS APPLICATION ANALYSIS 

RESISTORS 

<:O.h.VJ. SUB ASSEMBLY: Sequencer . 

I!!<> ,.~!. !lo . ;· &,~fA· . ~Ji?IY. .. ~~~ .f ~<> ~~~ ~.p R \ ~"" $" !li .. .. f"'!li ~~$' R t f{/"l. l ti'!.t//.i.!' ~~ /.! .,.;~: fR R ~!/ t:rf&-y l ; ~~ l~ ~l! .. ~;l! .. l~Q;." -i't: j/(J ~~~~ <>l ~ ~ I! ,Po ;§> ~ ., ~ 
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R19 RCR07G753JS AllenBrad1e 75K ±. 5 0.25 2J;Ylw <IO't\ 55°( Neg. Pullup Resistor 

R20 RCR07G753JS 75K 2mw <10'1\ 

R21 RCR07G753JS 75K 2mw <10'1\ 

R22 RCR07G753JS 75K 2mw <JO't\ 

R23 RCR07G753JS 75K 2mw <to'!\ 

R24 RCR07G753JS 75K 2mw kio't\ 

R25 RCR07Gl 04JS OOK 
1.~ 

<JO't\ lm= 

R26 RCR07G563JS 56K 2mw <JO't\ 

R27 RCR07G75~JS 7'iK 2mw <IO't\ 

R28 RCR07G753JS 75K 2mw <IOo/ 

R29 RCR07G753JS 75K 2mw <IOo/ 

R30 RCR07G753JS 75K 2mw <IO't\ 

R31 RCR07G753JS 75K 2mw <JO't\ 

R32 RCR07G753JS 75K 2mw <IOo/ 

R33 RCR07G753JS ~ llenB radle 75K ±5 0.25 2mw <IO't\ Neg. Pullup Resistor 

" " R34 R CR07G563JS S6K + 5 0.25 !Omv 10% 

RTl 2335661-2 Fenwall 5mw 55°C 

19 20 

FA1LURE RATS SOURCBS (FOR COLUMN 11.) 
AATM 605 B CALCULATED MTBF 
cMIL-HDBK-217A D 
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DATE: 5/25/70 
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ATM 860 A 

PARTS APPLICATION ANALYSIS Page_4_of_7:___ 

CAPACITORS 

PROJECT: ALSEP A2 

ASSEMBLY:9o CH Multiplexer SUBASSEMBLY :.__;S:::.;e:::.;q:~.:u:..::e:..::n:..::cc::e.:.r _______ _ 

DATE: 5/25/70 

SCHEMATIC NO: 2338919-1 
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G pf ~ ~J~ I " ~ 4."f'~ 
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I 
C1 CKR12BX103KR Aerovox 100 10 100 22 1 22% 5°C Decoupling 

! I 
. 00005o A 1 . 00005 

C2 CKR12BX561KR Aerovox 560 ±. j 0 100 o.s 1 10.5% S°C Diffentiating 
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oo:xJSI A 1 .00005 
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ATM 860 A 

PARTS APPLICATION ANALYSIS Page 5 of 7 

(SEMICONDUCTORS) 

DATE: S/2S/70 PR OJE CT:_~A:.:;:2_!A.:_;L:;;.:S~E;:;:P~~=--­
ASSEMBLY:90 CH Multiplexer SUB ASSEMBLY: Sequencer 

--~---------------
SCHEMATIC N0:._2_3_3_89_1_9 ___ _ 

.. MAX. TEMP •c AVG PWR DISSIPATION (mw) POWER RAT!C MAXDIUM VOLTAGE'S DIODE PIV T FOR RE'LIABILITY USB CHLY 
A 

A RATED AT " Vcso Vee VcBO Vco PART ~~ 8 
F II F F T C TYPE N }' ~~UlT CKT DESIGNATION, u A J c c ... ~ .. 

NCTION SPE(;IAL : ('/ 0 AU I A 0 0 
A R U T A 25"C <" ... ~ R A R A R A ENVIRON1 ICIOO I U I L N I T U TOTAL F .. 
C A N 

A A A A i':Q ~~ 
A c A c A c 

or 
L.T A L A N P'AILURK SYlol SEMICONDUCTOR, A B u s A C II C c c APPLI- IIENT ;:1111111 ~ 

c I T T C A B II T 8 T A T "" T T T T T T CATION I L L T RATE 
NO. POLARITY U B T L c .... 

~~ • u • u • u (Doflne); : • R p 

~ T • A D I 
8 A u I u s u ~ D A D A D A A L u N 

L 0 HOT 
I 8 A E A • A .. L L L = 1!:: 

T I :::. (1/1000 11118) 
R T 

SPOT • • L N L L ~:: ~ •• 1000 • • TA 
N N T v v v v v v 5 1 ... HRS) 

'TJ 'TA 10 Tc n R 
' . ' R • Tc ' T . " " .. .. " " u "' . tt !En ta .. .. -
Ql, Dual Transistor TI I 1 

PNP S5°C 1"/:K: 250 207 I <l Oo/ <i o·~ 2Sv 20v Switd OJS.tc l . 00053 Q4 2335190-1 mW mw nv. I 

Q2, Dual Transistor TI l?:re 
~07 : NPN 55°( 

2SO 1.0 <lOo/o !Oo/. 2!Sv 4Sv Switch 0054JC l . 00079 Q3 233Sl9l-l mw mw mw 
!2 Bit Serial 

63S 482 168 Data i I AI Parallel resiste SS°C 19f'< 35o/o 
2340330-1 

AMI mw JThV mw ~onver er I· IS! B I • lS 

63S 482 !68 Data i I 

A2 f\MI S°C 19f'< f3So/o 
onver j·I~ B I • lS mw mw rrw 
ter = I 

Six Channel 
47S 364 16 .( Multi ill I 

A3 Multiplexer !AMI SS 0 ( l:o"c 10"7o lOo/o plexin i~ B 1 .008S mw mw mw = 
47S 364 !6 < i I 

jAM I 5°C 1"if'c · <lOo/. 
Multi- ~0085~ B 

A4 10% ~lexin 1 • 008S mw mw mw 

16 < !! I 
iA.lvU S°C 19Pc 

475 364 < 10° 
Multi- lnss I B AS 10% I • 0085 mw mw nw lexing i : 

Logic Quad 
685 482 < Gate l~~B NG! Nand Gate lAM! r;s"c sooc mw <I 0~ I 0~ I • 008S 

2340328-l 
mw mw nverti g iE i 

I.ogic Quad 
68S 482 ..::. Date 

I I 
NG2 Nand Gate f;\MI r;soc l'i!J'I: 

!mw 
2m" <10' 10"1< 

nverti ~OO'l~ B l .008S 
2340328-1 mw g = i . FAILURE' RATE' SOURC8 Cllee Cobuan 13) j:E: U Ia anumed the tnnale>< and poak power-· DOt.,.,..., the oale limit.,,. A ATM 60S c AIM SO? TOTAL FAIWU RATE • 342S 0 1/lOOOHM. 

' 8 
AMI D 

Notes on duty cycles: 

BS-321A I) SPOIC' s have one output stage always on 
2) WL02C gates and MX02D multiplexers have a rluty cycle of I /!50. 
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PROJECT: ALSEP A2 
ASSEMBLY: 90 CH Multiplexer 

M MAX. TEMP °C 

• TYPE N • 
CKT DESIGNATION, u • J c c 

F .. A R U T • 
SYJI SEMICONDUCTOR, • 8 C A N U 8 

c I T T c • • POLARITY NO. T • u • T L 
u N ~ D I 

HOT R T 0 

• N sroT 

' . o R • TA 'TJ ' Tc 

Logic Quad 
NG3 Nand Gate AMI 52°C !"!PC 

2340328-1 

Zener Diode 
Dick 

CRl 
SIN746A 

52°( ISO:C 
on 

CR3 FCH 52°( 2fXPc 

CR4 t CH zoe 2CXK: 

. FAILURB RAT!' SOURCB Clee Column U) 

• AIM 6Q5 c 

8 AMI 
D 

BS-321A 

ATM 860 A 

PARTS APPLICATION ANALYSIS Page 6 of 7 

(SEMICONDUCTORS) 

DATE: 5/25/70 

SUB ASSEMBLY :._:s:.:e:..:q~u:.:.e:.:.n.:.ce.:..:r:_ ______ _ SCHEMATIC N0:._2_3_3_89:..;1..;.9 ___ _ 

A VG PWR DISSIPATION (mw) roWER RATIO MAXIMUM VOLTAGE'S DIODE PIV a I'OR RELIABILITY USE C'NLY 

RATE'DAT VcBO vc8 Vcro Vco F M F F 
• l" " CIRCUIT PART ~'71 S T C 

zs•c ..~ 
... 

Fu";.TION SPECIAL: (f,/ 0 AU I A 0 0 

•• A A <" .. ~ R A R • R A 
"";.~"i::,l : I L N I T U TOTAL 

A c .. c c c i!Q .... A c • c A c APPLI- L.T A L A N FAILURB 
M T 8 T A T "" i!"' T T T T T T CATION = c I L L T RAT! c ..... u 

(Doflne) ~ : E 8 u I u 8 u ~ ~~ • • u • u R p 

"ts"'! I • • • A • D • D A D A A L 

~~ ('"""'" HDI 8 • IAmb .or 
... L L L ii I::: T I • L N L L' ~ 1000 

N • T ~ 1 .. •• 
' T 'TA to Tc u 

cue) v v v v v v 
"R 

DRS) 

" ! 
. .. .. .. .. .. " .. .. . II :a U .. 1 .. 

685 482 Gate ! I lmw <10'7. <10'7. 
mw mw nverti g jxlssl B 1 0 0085 

i I 

I I 
I 

400 400 3. 3 2o8 Volt Xll~ A lmw <10'7 <IIJ'~ v v eferer 
1 • 00195 

mw mw ce 
i 

' 

I 
I 
I 
I 

360 298 
.(!Oj 

Vol tag ! I 
lmV'i <IIJ'/o 75V !OV jxlzn A I 0 00217 

mw mw clippin iE I = 
360 298 

!mVI < IIY;\ <IIY;\ 75V IOV 
\Toltage r~~A I 0 00217 

mw mw educti n 

I 
I 

: 
!! I 

I 

I 
I 
I 

i I 
,..:.., It Ia uoume<ltbe traulent.., peak..,..,..,., not exceed the aafeltmlt. \ • TOTAL FAILURB RATB • 01479 f,/1000 IIRS. 
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PROJECT: ALSEP A2 

ASSEMBLY: 90 CHANN£L MUX 

M MAX. TEMP °C 
A 

TYPE N A 
CKT DESIGNATION, u A J c c 

F M A R U T A 
SYM SEMICONDUCTOR, A 8 C A N u s 

c I T T C A B 
NO. POLARITT U E T T • L 

A D I u N 
L 0 BOT R T 

SPOT • TN 'TA ' . ' R • J ' Tc 

BRD MXOZD 
No, I AMI 55°( l'<.Pc 

!XI-X 234032329-1 

BRD MXOZD 
No.2 AMI 55°( !SO:C 
1-XE 234032329 

. FAILURE RATE SOURCC (9ee Column U) 
A c 
8 AMI D 

BS-321A 

PARTS APPLICATION ANALYSIS 

(SEMICONDUCTORS) 

SUB ASSEMBLY: Board Nos. I & ~ 

AVG PWR DISSIPATION (m•) POWER RATIO IIAXDIUM VOLTAGE'S D!ODE PIV 

RATED AT Vcao Vc8 Vcso Vcs ? u .. 
2s•c ,.,~ 

A A A A <" ,.,~ R A R A R A 
A C M C c c j::, ~~ 

A c A c A c 
M T 8 T A T 

uoo T T T T T T c .... 
~a • u • u • u 8 u I u 8 u ~ A D A D A D A I A E A • 'A 8 .. L L L • • L N L L "' ...... ~ N T 

10 Tc u 
oue) v v v v v 

' T . 'TA " .. .. .. .. " .. "' 
475 364 !6 

!Oo/o !Oo/. 
rnw rnw mw 

475 364 I 6 
!Oo/o c;.J(I'f, 

rnw !mw mw 
' 

1.:..., tt .. uoumed !be tnnotent...,- power ®eo not eKeed tbe oate ttmtt.l" 

ATM 860 A 

Page 7 o£ ___ 7 __ __ 

DATE: 5/25/70 

SCHEMATIC NO:_..,z3""4u..l.:o;95""4"'----

i_ FOR RELIABILITY USE CNLY 

F M F F CIRCUIT PART ~fl S T C 
AU I A FUNCTION SPECIAL : (W,/ 0 0 0 

or ENVIRON.: 1000 I U I L N I T U TOTAL 
APPLJ- MENT I RBS)I ~ L.T A L A N FAILURS 
CATION I L L T RATE 

(Doflne) i : . R p 

~~ A L :::. (!\IICKIOHU) 

ii '!: T I 
ICKIO !! 1 .. • • v R 
RBS) 

11 5a _i_u .. .. .. 
Multi- ~~ IB 
plexing I 

9 • 0765 

I ! 

i 

Multi-
~;B lexing I • 0680 

I = 
I 
i 
= E 

I I 

I I 
I i : = 

i I' 
I 

I 
I I 

I 

. I I 
TOTAL FAILURE RATE 1445 lWJCKJO HilS. 


