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Attenticn: Mr. G. f,i:nte '

Subjeet: Effects cf 'ACE Equipment Su.pplying I lr0 Vctts
, ontc I{-!10, W-9II Pcvrer Control Lines to AGC

' Gentlemen:

,..Tnis le-cter is of particuiar interest tc Mr' J' Webe':

Introduction

Drrine a review at Ncrth Amerlcan Rcekvell, Mr"' S' Srrlpes of
itigSA/ilSC requested an analysis as tc what effect a f riiure
in the ACE equipment DAC's (resulting. i1 supplying i 4O vclts
ontc W-910, tl-9ff Po'rer Control I,ines) has cn the AGC'

Specifications

I.l The specifica"ion governing the interface signals W-t10,
*-gff i'cr the Comnand Module is ICD #UttOl-0f390-200. The

splcification fcr these ccntrcl lines is f 30 VDC. The

.' . ccmmand identification fcr these signals is:

KG7O2O - CGC l+V Stinuli
KGTO2I - CGC 14v Stiroull

2. Jhe Apollc AGC Specification PS 201600? defines ihe
voltage limits in the vc1-tage variaticn Prcgram lail
JDC 5370

fhe safetY limits are:

+[\D(', 2.5 tc 
'.0 

uic
+f\Wb i(9.0 iro f7.0 VDC . - ..

Each vcltage limit has a tclerance of + 0 '2 WC

xNot Critlcal

lr .,

o i '-t'

safety.
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Analysis

An analysis perfcmred cn the
that nc overstress ccnditiort
vtll saturate

circults lndlcates
however, the .supplies

.:.-"

pcrsrer suppLy
wlII oceur; :

fhe outputs-at these

Control fnput

+l+C

+l+O
_l+o

extremes enpirical}y :are:

Ortput Voltage

+!.JVDC (Uieh)
+o.5uoc (r,*r)
+I7,9\rDC (iiieh)
+J.O[DC (rcor)

Each extreme is analyzed as a single. fallure.

1. +4ttDC - High

The vorst case safe limit is +!.ZYDC; however, ;he supply
satuiates at +5.3\fDC. Under this ebndition a p,)ssible

. overstress conditicn can exisi in the B-!, BIO rrodules.

i reverse bias ccnditicn between emirter and ba.se cf the
volte;ge indicated.. The emitter baie breakdcvn -rcltage
BVebc is speeified as 5V min with fg = LOOttur- anri fa= O,/,t'u
Hcwever, cn a lct sample basis these transistcrs received,
a 48 irours reverse bias burn-in at 5mC and nc I'everse
bias failures were reccrded. Therefcre, this conoition

2. +l+wc - Low

fhe rnyclamp circuit lnhibits memory operaticq il' the
+4WC falls belsn +2.0 + O.I VDC. No overstres$ ccnd.ition

3. +fl+WC - Iligh .,

A. The transistors in the Tray B circuits s3s s,pecified
to have a Vgg of 35 V noc; therefcre, no ov€rstress.

B. The EL voltage is the other eoncern, The ccnoition
under vhich a DAC failure can'occur is durir,g a ./-& Voltage Margin Test. Hcwever, it is-a field procedure

I to turn the intensity ccntrcl ic minimum per NASA
.,- directicn. (atsc reference - Apolto System Suppcrt'Technical Bulletin Vol. I, Ipsue 40, Date S/ee/68.)

If this direct:-cn is fcllowed, the maximum Ei, vr.rltage
9.f 300 \mI,IS, as specified by SCD f0O63I!, viLI not

. b'e exceeded. Thereforer tro cverst-ress wiLt exist. ,

supply
, . .-'l

+AIrDC
+l+fmC -::;
+I-4I,DC ,

+llflrDc r

' ' . ' _l 
':. .



Erratic cperati cn
' . . ,:' -?verstress sense.

viII occur but is not critical in an

. ' 5. fne AGC may nct exeeute a prcql^em prcperlv due tc
: ::,'. af=-...-:*tconditlcns,estabtished, by',the,:yoltage extren€sr,. .

it is cor..eluoei. that tne AGC will nct

--\'l-..-i 

:- EL^ Iffi 
-

specifieaiicn. fne D,3.C llnits vculd, be:

;1-'-TaLriire in the ACE eo-uipment resurts in.suppLylng'+ 4o vorts
. . cntc W-9r O, W-9I1 Power. Ccntrci ,tines. "'fni; LoaiyEi" i"'. alsc applicabie tc ',he ACE-in4 interface

' Beconmendaticn

rt 1s recommend.ed that. if pcssible, prcteeti.cn be provided
by the ALE equipment in orciEr t" "roia these extrenes because
cf pcssibre tcrerance built-ups and. tc prevent possibre prcgram

-' 'ararmos. fhe safety rinits are speciried:.n rtem 2 of the' ,

Conclusion

- +4V Stfunuli
+ihv gtinuli

Shculd ycu have any questicns
. ecntact tire undersigned.

-7.5 to +! VDC
-i5 tc +16.5 UDC

be cverstresseC if a

', . RJS: dmc

CC: C. Benes

regard.ing this matter, please

-:- I/ery truly yours,

RA:ITIfiON COMPAM

Rci:ert J. S.tcrella, Manager: Apcllo Contraets
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