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It has been found that multiple RESTARTS can occur due to a single
momentary drop in primary (28 volt) pov/er

The input circuitry and rel-evant portlons of the voltage fail- circuitry
of the AGC are shown in Fig. 1. Spacecraft power eofiiing lnto the computer via
the ABUSS or BBUSS passes through a blocking diode and 25 Lrh inductor to a point
called + 28 COM (+ 28 common). + 28 COM is filtered dlrectl_y by - 230 pf; in
addition there are t$ro L-C networks of 25 Uh and 88 pf tied tq + 28 COM.

The VFAIL comparator (contained in module BB) looks at + 28 COM and wilL
alarm within microseconds if + 28 COM drops below 2L.5 t..2 vol"ts. The signal
VFAIL is digitally fii.tered (in moduLe A13) and musE remain present for a minimum
of.146 psec to cause a RESTART. The timing for this i.s shown in Fig-. 2a. Flip-
flop 1 is set by the coincidence of VFAIL and timing signal F05B (a 3200 pps,
10 ps wide puLse)" The state of fLip-flop 1. is interrogaEed.by tirning:signal
F05A (another 3200 ppsr L0 ps wide pulse that is 180" out of phase with respect
to F05B) whichlrjamsrr flip-fLop 2 into the same state as fLip-fLop 1.. The output
of flip-f1-op 2 is the signal STRTl, whieh causes the signal GOJAI,I. GOJAM stops
al-I- computer activity, exeept for the AGC Scaler and a few conElnuous output
signals (Master C1ock, ISS timing, ete.), and forces the computer lnto TL2 (time
12) .

Due to hysteresis ln the comparato{ VFAIL.wiL1 remain at a I-ogicaL rrlrr
until + 28 CoM i.ncreases somewhaE above 2L,6 volts " (In AGC ClM this polnt ls
,2 - .3 voLts above the point where VFAIL turns on.) When'VfAm goes go e i.ogicaLrr0rrflip-fLop 1 ls reset, and aL the next F05A puLse flip-flop 2 is reset" Signal
START2 has now disappeareci, therefore signai. GOJAM di.sappears and Ehe computer
begins program execuLion at i-ocatlon 4000U.

It should be noted Lhat from the ti.me GOJAM comes on unEitr the time GOJAM
disappears is onLy one RESTART since program executl.on Ls suspended for the
duration. RESTARTS caused by STRTI. are normalLy some mr-rltip1e of 312 trrs i.n
duration since f lip-fl"op 2 i.s set and reset by I'05A,

IE is possi.bl-e, but very un1i.keLy, for RESTARTS Eo occur aE a 3200 pps
race due to VFAIL. The timing for this is shown in Ff.g. 2b. It requires that
vFAII,be9t1lldurirrgF05Bandgofronr',1|ttort0'rdtrri.ngthe10psinterva1'of
F05A. In the case shown the first RESTART occurs 146 ps after Vr'AIL and each
succeeding RESTART occurs 3L2.5 ps I.ater"

Due Eo Lhe digiLan fil-terlng i.n AL3, GO.TAM wi.Li. occun L46.25 - 458"75 ps
after VFAIL Lurns on.
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hyst-eresis in the VFAtrL cornparator it ryas ie1t. urrlikely
would occLlr due lo a single po\{er transicnt since the
to oscillate around the aLarm voltage (22,3 t .3). Closer

Bcc;iusc of thc
that mul.tiple IIESTAI{TS

Bus voltage would have
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The oscillograph,shown in Fi.g. 3a was taken using AGC-CLM and one DSKY.
Power was applied from a well regulaEed supply through a 0.5 0 resistor (seeFig. 3b). The rvave shapes shovrn occurred with the porur supply set aE 24.1 volts.

. As the pol,rer suppl-y voitage is varied the frequency and duty factor of VfAff.
changes until VFAIL i.s alr+ays on (lower voLtage), or always off (6igheryoiiag"y.

exrrirtinii tion of tire AGCrs porver rcquirements, horvcver, shorv thirt iE is quitepossible to obtain rnul-tiplc lilIS'I'i\itTS " Tests performcd using AGC-ClM and one
DS1(Y shor,i t}-raL as the 2B VBUS voltage is rJecreased, input currenL ilcreased Lo l

- 3 . 0 irmirs ur-iti L ')2 ,7 vol Es is rcached . At Liris poinL VFAII, occurs anrj the inputcurrenE dccrcases to - 2.25 a since the conputer is sLopped. As the bus voltageis incrcased Ehe currenE requirements remain constant untii Lhe voltage reachef22.9 l', aE r^rhich point VFAIL clisappears and the computer resumes normal operation.
The current requiremenL jumps up to - 2.95a. This corresponcis to a negativeresistance of - r/3 fr. Tirercfore a source resistance greater than 1/3 e can causeoscillation.

To suninrarize, r-he af fects of a fiiomeniary .Dower loss are as foLlows:

1. rirput po\uer to the AGC <irops below 22..3 -_.3v. + 2g coM
slorv1-y drops to 2l-.5 t "2V aE rvhich time VFAIT, turns on.
(Refererrce D.D. Memo /i343 for Li"me consiants invoi-ved
ruirh + 28 coM. l\orE: Line 3 0r DDM 1i343 shouLd be 22.3
instead of 23.3). After an additional_ deLay of i.t+6 - 45gps
STRTi occurs causing GOJAM.

rf the transitions of Ehe input por4rer are suffieiently fast
only one RESTART occurs " If the input power fluctuatesnear 23.3v for longer Ehan -500 ps after vFArL turns on
(due to sLow transition tirnes or the crsteady state, value
drops to - 22.3)'muLripte RESTARTS may oceur.

From the results obtained'in D.D. Memo 1l343, i.f the input potrer dropsfrorn 28 volts there ls a minlmum of - L ms lefore I RESTART o"tor.. suceeedlng
RESTARTS may occur (provided the i.nput conditi.ons are proper) at a maximum rateof 3200 ppe.
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