Divide by n with the 7480 —and do it
without external parts. Merely wire between pins.
All circuits excert one also provide a BCD outpuit.

Probably no ether IC ¢ unter is ns popular or
as widely available as th: 7490 decade counter.
As ICs go, it is ancienl it was introduced at
least seven years ago. Al 1ough it was originally
designed to provide only . divide by two, by five
or by 10, or a BCD count-of-10 sequence, the
7490 can also be connected to divide by an inte-
ger from two to 10—and without external com-
ponents. All that is need-d is correct wiring be-
tween ping (see¢ accompa rying table),

IFrom the logic desig er’s point of view, to
pick apart the details o’ the schematic of the
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1, A simiplified block diagram supplies the detalils of the
7490's J-K inputs that are important to the design of
the divide-by-n circuits.
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2. The reset/count truth t: Jle shows the reset input
conditions for setting the 7- 90 to the ZERO, binary-9
or count condition. .
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counter serves little purpose. Every manufactur.
ers’ specification sheet provides an identical
schematic drawing. Rriefly stated, the 7490 Is
made up of four J-K master-slave flip-flops
(I*igr. 1). These flip-flops are separated into two
independent circuits, with the A flip-flop sepa-
rate from the B3, C, 1) combination, 'Chcg;\ circuit
is a divide-by-two and the B3, C, D a divide-by-
five. In addition there are two dual-input NAND
gates to provide nonclocked direct retting to the
all- ZERO or to the hinary-9 state.

Of the four flip-flops, only on the A and C flip-
flops do the true und complementary outputs
alone connect back to their K and J steering in-
puts, respeciively, Thus every falling signal edge
to the CP trigger inputs of flip-flops A or C
causes them to complement. But the B and D
flip-flops have additional AND inputs to their J
steering points that modify the behavior of these

« flip-flops: They toggrle unly on specific falling CP

signal edges, to make the B, C and D flip-flops
work as a divide-by-tive circuit.

I*or simplicity, the reset-to-ZERO and reset-to-
hinary-9 gates have been omitted from the block
diagram of Fig. 1. These gates are conventional
TTL, NAND gates. If Loth inputs in either gute
are high, the low output forces both the master
and slave flip-flops of the respective circuits to
the desired ZERO or hinary-9 states (Fig. 2).

Unfortunately, the block diagrams provided by
manufacturers (Fig. 8) leave out important de-
tails of the 7490 circuitry. This obscures some
possibilitics for unconventional counter designs,
Note that the J-K steering inputs for the flip-
flops arc not shown in full detail and that the de-
tails for D are, at besi, unclear,

_Division by integers two to ten

The convenltionnl RCD decnde connection {s
shown in Fig. 4a, If a symmetrical square-wave
oulput is required in a divide-by-10 configeta.
tion, use Fig. 4h. However, Fig. 4b does not
provide a BCD output code. Since it uses the
counter's divide-by-fivo suction followed by the
divide-by-two, this arrangement results in a .
modulo-5 and modulo-2 residunl eode,
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‘The concepl behid dividing by an integer be-
tween 2 and 10 is : 8 follows: One or two output
variables can be 1eturned to eilher the reset-
{0-ZERO or reset-10o-NINE inpuis. This allows
the count to continve from the ZIERO or binary-9

- slate until the reset state is again reached. Some

of the possible connections for the 7490 in a
divide-by-n counting mode are given in the table.
The average logic designer can readily verify
for himself that cach of the configurations works
ag described. u=
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3. Manufacturers block diagrams provide pin arrange-
ments and the tesét-circuit internal wiring, but leave
out the important J-K input detalils.

gw-f r-v-».m-" RS ok el SR "..',‘.- il & o Dt R TEREINY
. !cePUT C...._.] Code . o L T :
o [ A e s o o
“fBow RO RO iRty Rl )
; ) . . . ) .,
e T LT
ey " - wto N .
t4 \‘_f‘ QULE iXs) LA \ o
I : TN o o
o . J R L.
a P - - R o e ‘. . | . '
o Pr A oD.om o)
ook T -5
‘l T . ')»a.
“, ~ Moy "7 ROLEND Wl
T ) """"T'T""' Ly ‘ E
R . o [ .. . . v,
A1 e B L S L T WU IR Y SR o

‘:4' “The tounter confi urations provided on spec sheats
“, are only (a) a ‘conve-tional BCD counter hook-up and
' '(b) a symmatrlcal wave: output divlde by ten, -
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Hookups for 7490 divide-by-n counting
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