HD74L8669 @Synchronous Up/Down 4-bit Binary Counters

This synchronous presettable 4-bit binary counter features an
internal carry look-ahead for cascading in high-speed count-
ing applications. Synchronous operation is provided by having
all flip-flops clocked simultaneously so that the outputs
change coincident with each other when so instructed by the
count-enable inputs and internal gating. This mode of opera-
tion helps eliminate the output counting spikes that are nor-
mally associated with asynchronous (ripple-clock} counters.
A buffered clock input triggers the four master-slave flip-
flops on the rising (positive-going) edge of the clock wave-
form. This counter is fully programmable; that is, the outputs
may each be preset to either level. The load input circuitry
allows loading with the carry-enable output of cascaded
counters. As loading is synchronous, setting up a low level at
the load input disables the counter and causes the outputs to
agree with the data inputs after the next clock pulse. The carry
look-ahead circuitry provides for cascading counters for n-
bit synchronous applications without additional gating. Instru-
mental in accomplishing this function are two count enable
inputs and a carry output. Both count enable inputs (P and T)
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must be low to count. The direction of the count is deter-
mined by the level of the up/down input. When the input is
high, the counter counts up; when low, it counts down. Input
T is fed forward to enable the carry output. The carry output
thus enabled will produce a low-level output pulse with a dura-
tion approximately equal to the high portion of the Q, out-
put when counting up and approximately equal to the low
portion of the Q4 output when counting down. This low level
overflow carry pulse can be used to enable successive cascaded
stages.

Transitions at the enable P or T inputs are allowed regardless
of the level of the clock input. All inputs are diode-clamped
to minimize transmission-line effects, thereby simplifying sys-
tem design. This counter features a fully independent clock
circuit. Changes at control inputs {enable P, enable T, load,
up/down) that will modify the operating mode have no ef-
fect until clocking occurs. The function of the counter (whe-
ther enabled, disabled, loading, or counting} will be dictated
solely by the conditions meeting the stable setup and hold
times.
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S RECOMMENDED OPERATING CONDITIONS

Item Symbol | min typ max | Unit
Output current lon hd — | —400 HA
Output current Tor - - 81 mA
Clock frequency fetoct 0 - 25 | MHz
Clock pulse width tweekr| 25 — — ns
F g % | — | —
Setup Enable P, T 35 - —
time Load o 30 — - "
Up/Down B | = —
Hold time N 0 - — ns
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HD74LS669

HELECTRICAL CHARACTERISTICS (Ta=—20~+175°C)

Item Symbol Test Conditions min typ* max Unit
Input volt Vin 2 - — v
nput voltage Vi - - 0.8 v
Von Vcc-4.75V. Vm-ZV. Vu.-o.sv. Ion- —40014A 2.7 - b v
Output voltage Ior=4mA — - 0.4 v
Vor Vec=4.75V, Vig=2V, Vi.=~0.8V
Tor=8mA — - 0.5 \'A
A,B,C,D,P,U/D - - 20
Clock, T Im Vee=5.25V, V;=2.7V — - 20 | uA
Load — - 40
A,B,C,D,P,U/D - — | —0.4
Input —
Clock, T In Vec=5.25V, Vi=0.4V — - —0.4 mA
current
Load - - —0.8
A,B.C,D,P,U/D - — 0.1
Clock, T 5L Vee=5.25V, Vi=7V — - 0.1 mA
Load - - 0.2
Short-circuit output current Ios Vee=5.25V —20 — —100 mA
Supply current e» Iec Vee=5.25V - 20 k1] mA
Input clamp voltage Vix Vec=4.75V, [iv=—18mA -— — -1.5 v
* VeeeSV, Ta=25"C
** Ioc is measured after applying s momentary 4.5V, then ground, to clock input with all other inputs grounded the outputs open.
ESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Inputs | Outputs Test Conditions min typ max Unit
Maximum count frequency Jase 25 32 - MH:z
t Rippl - 40
= Clock ppie % ns
teur Carry - 40 60
- 18 27
bru Clock Qs~Qo ns
true C.=15pF, - 18 27
Propagation delay fime
triw —1 Ripple R.=2k0 - 1 17
Enable T ns
Lene Carry - 29 45
t Rippl — 22 35
e Up/Down ipple ns
tene Carry - 26 40
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B TESTING METHOD
1) Test Circuit
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Notes) 1. Cy includes probe and jig capacitance.
2. All diodes are 152074 @.
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Notes) 1. tpyz and tpy; from enable T input to ripple carry output
assume that the counter is at the maximum count (Qa
through Qp high).
2. Propagation delay time from up/down to ripple carry must
be d with the at either a minimum or a
maximum count. As the logic level of the up/down input is
changed, the ripple carry output will follow. If the count
is minimum (0) are ripple carry output transition will be
in phase. If the count is maximum (15) the ripple carry
output will be out of phase.
3. Input pulse: 177 y<15ns, t 747, <6ns, PRR=1MHz
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Notes) 1. Input pulse: t77 y<15ns, t 77 <6ns, PRR=1MHz,

duty cycle 50%.
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For fmax. tTL =t THL S2.50s.
t,, is the bit-time when all outputs are low.
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PACKAGING INFORMATIONS 7-90-20

Factory orders for circuits described in this databook should HD 74LS00 P

L— Package ; Plastic DIP ; letters P

include a three-part type number as explained in the follow-
ing example.

BPlastic DIP

Cerdip ; non-letters
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PACKAGING INFORMATIONS
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