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The AGC contains several registers, known as counters, used to keep track of
various events. These counters are actualLy speeific localions (0024-0060a) in
erasable memory, not flip-flops. Previous investigations(1) h"lu shown thHt
erasah,le mernory is not "disturbed'r during power-up/dovrn transients and the counters
shoul-d not be changed by more than one count (one shift in the case of shift
registers)'.1 Recently, however, some computers have exhibited the phenomenon of
I'zeroing" siome counters during a porver-down - power-up cyc1e. Investigation inlo
this probl-ern has reveal-ed a mechanism where certain courrters may be rtzeroed" when
power is applied, or the computer is brought from standby to operate. These
counters are the 'rbi-directionatrr counters (1-oc 0032-00468).

- A simpl-ified logic flow diagram of a.typical- "bi-directionalt'eounter cell
is shown in Fig. L along with some control logic common to all- counters. Normal
sequencing of a counter increment is as follows: a trplusr' (rrminustt) increment
request in the form of an input pulse to the AGC sets FFI (Ff'2). At T10 the I'ORrr

of FFl and FF2 sets FF3, indicating an increment request is present for location
xx. The output of FF3 is enabled by the counter cel1- priority chain v;hen counter
xx is the highest priority (sma1-ler val-ues of xx have higher priority). At the
beginning of an increment memory cycl-e (INKI is true) signal- CxxA causes address
00xx to be rori|ten into the computers address register. Presence of ADDRESSxx

enables signal CxxP (CxxM) and at T02 causes flip-flop PINC (MINC) to be set
(these flip-flops are PCDU, MCDU in the case of CDU registers, and SHINC, SIIANC

in the case of shift registers). Signal PINC (MINC) enabl-es the proper adder
controL pulses to increment (decrement) l-ocation 00xx. At T07 of the cycl-e FFl,
FF2 and FF3 are reset, indicating the increment request has been processed.

When power is initialLy applied FF3 may be in the rfsetfrstate, requesting
an increment cyel-e on Location xx. If FFL and FF2 are bothrrresetrr, however ,
neither signal CxxP nor CxxM will occur. Thus flip-flops PINC and MINC will
both remain "resetr'. This absence of information concerning the type of operation
to be performed (increment or decrement) resul-ts in a resuLt of zero which is
written into location xx.

If FFI or FF2, exclusiveLy, is set, normal- incrementing will occur. If
FFI- and FF2 are both set the net result will be no change for rtlts" complement
counters (37-44\ decrement for CDl, counters (32-36), and shift in a low order r'1'r

for shift counters (45, 46)

' The "uni-directional-'f counters (24-3L, 47-60) wil-l- not be zeroed by power
on transients. A typicaL counter celL for these registers is shown in Fig. 2,
Since the type of increment is known the same signal that supplies the counter
address, CmmA, is al"so used to specify the type of incrernent (PINC, DINC, or SHINC).
Note, however, that an increment cyctr-e rEill occur if FF3 isrrset" during power-on.

1o.o. 
Memo lI3B2,

22 August L967 .

ELasqlle Me:norv Preservati T,. II A-G.g,

{_

tt



-
Figure 1.

Figure 2.

from
priority chain

to
priority

chain

PINC
PCDU, SHANC)

MlNC
MCDU, SHINC)

PTNC
DINC,

"plus " inc
request fr
in'terf ace

rir
l,i
It:
t,i
Irement

crement

l

t-n
fr

t'minus "
request
interfa

ADDRESS

rNKL. TO

-2-

T10

FF1

CxxP
a

a

a

CyyP

CxxM
a

a

a

CyyM

Bi-directicnal Counter CeIl

T10
priority chai

INKL.TA2

internally
generated
increment
request

CtnmA
a

a

CnnA

&

s

o
.l

AYDRESSInIn

Uni-di::ectional Counter CeIl

ADDRESSxx

from

INKL. TO7

TL2

slrI$c)



-3-

\-

Dist.
E.C. I{alI
A. Hopkins
D. Bowl-er
A. Harano
J. LeavitE
A. Laats
G. Sil-ver
R. Lones
M. Hamilton
J. Lawrence
}1IT/MSC
MIT/lTSC
J. Weber/AC
R. Zagrodnick/nay

'.t1.''


