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
aliows 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 synchronaus applications without additional gating. Instru-
mental in accomplishing this function are two count enable
inputs and a carry output. Both count enable inputs (Pand 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 Q4 out-
put when counting up and approximately equal to the low
portion of the O, 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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B RECOMMENDED OPERATING CONDITIONS

Item Symbol | min i typ max [ Unit
Output current Tow - — | —400 | uA
Output current T loo - - g1 m‘t,
Clock freguency fomed O - 25} MHz
Clock pulse width iwicx:‘ 25 J: — — ‘ ns
P A LI i
Setup Enable P, T | N : L ns
time Load 30 - —;]
Up/Down | EX
Hold time o [~ [~ | w




HD74LS669

SELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Ttem Symbol Test Conditions min typ* max Unit
Input volt Vin 2 — - \'s
nput voltage
i s Vi = - 0.8 | V
Vor Vcc"4.75V, Vm—ZV. V;L—O.SV. Ton= —400;1A 2.7 - - v
Qutput voitage Tor=4mA — - 0.4 v
Va; Vcc-4.75V. Vm"zv. Vie=0.8V
Tor=8mA — — 0.5 v
A,B,C,D,P,U/D - - 20
Clock, T Iru Vee=5.25V, Vi=2.7V ' — — 20 | pA
Load - — 40
A,B,C,D,FU/D — - —0.4
Input —
Clock, T I Vee=5.25V, Vi=0.4V -~ - —0.4 mA
current
Load - — —-0.8
A.B,C,D,FU/D — — 6.1
Clock, T I Vee=5.25V, Vi=TV - - 0.1 mA
Load - — 0.2
Shert-circuit output current Ios Vec=5.25V —20 — —10¢ mA
Supply current s Iece Vec=5.25V — 20 3 mA
Input clamp voltage Vix Vec=4.75V, Iry=--18mA - -~ —-1.5 v
* Voo=SV, Ta=25°C
** oo is measured after applying a momentary 4.5V, then ground, to clock input with all other inputs grounded the outputs open.
B SWITCHING CHARACTERISTICS (Vec=5V, Te=25C)
Item Symbol Inputs Outputs Test Conditions min typ max Unit
Maximum count frequency Saas 25 32 — MHz
t Rippl — 40
o Clock ‘ppie % ns
temy Carry — 40 60
t — 18 27
o Clock Qs+~Qo ns
. traL C.=15pF, - i8 27
Propagation delay fime
trn —| Ripple R.=2k0) - 11 17
Enable T ns
tpuL Carry — 29 45
tpin Ripple — 22 35
Up/D
toue p/Down Carry — 26 40 ns
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ETESTING METHOD
1) Test Circuit
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Notes) 1. Cf includes probe and jig capacitance.

2. All diodes are 152074 (H).
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Waveform
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Notes) 1. tpy gy and 1pgyy from enable T input to ripple carry output

assume that the counter is at the maximum count (Qg
through Qp high}.
2. Propagation delay time from up/down to ripple carry must
be measuyred with the counter 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 g<15ns, rrpyp <6ns, PRR=1MHz
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1. Input pulse: 77 51508, t gy <6ns, PRR=1MHz,
duty cycle 50%.

2. For fmax ITLH THLE 15T,

3. t, is the bit-time when all outputs are low.
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Cautions

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’ s rights, including
intellectual property rights, in connection with use of the information contained in this document.

2. Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

3. Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’ s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as aerospace, aeronautics, nuclear power, combustion control, transportation,
traffic, safety equipment or medical equipment for life support.

4. Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail-
safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other
consequential damage due to operation of the Hitachi product.

5. Thisproduct is not designed to be radiation resistant.

6. No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi.

7. Contact Hitachi’s sales office for any questions regarding this document or Hitachi semiconductor
products.
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