H D 74L s 1 6 2 @Synchronous Decade Counters (synchronous clear)

This synchronous decade counter features an internal carry
look-ahead for application in high-speed counting designs.
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 operation eliminates the
output counting spikes that are normally associated with asyn-
chronous {ripple clock) counters. A buffered clock input trig-
gers the four flip-flops on the rising (positive-going) edge of
the clock input waveform. This counter is fully programmable;
that is, the outputs may be preset to either level. As preseting
is synchronous, setting up a low level at the load input disables
the counter and causes the outputs to agree with the setup
data after the next clock pulse regardless of the levels of the
enable inputs. Low-to-high transitions at the load input should
be avoided when the clock is low if the enable inputs are high
at or before the transition. The clear function is synchronous
and a low level at the clear input sets all four of the flip-fiop
outputs low after the next clock puise, regardless of the levels
of the enable inputs. This synchronous clear allows the count
length to be modified easily as decoding the maximum count
desired can be accomplished with one external NAND gate.
The gate output is connected to the clear input to synchro-
nously clear the counter to LLLL. Low-to-high transitions at
the clear input should be avoided when the clock is low if the
enable and load inputs are high at or before the transition.
The carry look-shead circuitry provides for cascading counters
for n-bit synchronous applications without additional gating.
Instrumental in accomplishing this function are two count-
enable inputs and a ripple carry output. Both count-enable
inputs (P and T) must be high to count, and input T is fed for-
ward to enable the ripple carry output. The ripple carry out-
put thus enabled will produce a high-level output pulse with a
duration approximately equal to the high-level portion of the
Q, output. This high-level overflow ripple carry pulse can be
used to enable successive cascaded stages. High-to-low-level
transitions at the enable P or T inputs should occur only when
the clock input is high.
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I RECOMMENDED OPERATING CONDITIONS

ftem Symbol | min | typ | max | Unit

Clock frequency Jetock 0 - 25 | MH:z
Clock pulse width teiCK> 25 - - ns
Clear pulse width telCLRD 20 - - ns
A,B,C,D 20 - - ns
Setup time Ensble P, T [ 20 - - 2
Load 20 - — ns
Clear 20 - — ns
Hold time " 5 - = ns
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ETIMING DEFINITION w
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WMELECTRICAL CHARACTERISTICS ( Ta=—20~ +75C)

Item Symbol Test Conditions min typ® max Unit
Input voitage Vin LA — — v
Vii - - 0.8 v
Von Vee=4.75V, Vin=2V, Vi1 =0.8V, Jon=—400uA 2.7 — - \'A
Output voitage Vo Vee=4.75V, Viu=2V, [ for=4mA - - 0.4 v
- Vi=0.8V [ Jor.=8mA - - 0.5
Data, Enable P - = 20
BT I Vee=5.25V, Vi=2.7V - - 40 | uA
Clear = - 40
Data, Enable P - - -0.4
Input current | Lood Clock- Ini. Vee=5.25V, Vi=0.4V - - -0.8 | mA
Clear - - —0.8
Data, Enable P - - 0.1
[ et I Vee=5.25V, Vi=17V - - 0.2 | mA
Clear - - 0.2
Short-circuit output current Ios Vee=5.25V —20 - —100 | mA
Supply current* Iccw Vee=5.25V - 18 31 | mA
Iecr Vec=5.25V - 19 32 | mA
Input clamp voltage Vik Vee=4.75V, Iiv=—18mA — = -1.5 \
* Vee=5V, Ta=25°C ** Jocy is measured with the load input high, then again with the

joad input low, with all other inputs high and all outputs open.
Iccy is measured with the clock input high, then again with the
clock input low, with all other inputs low and all outputs open.

BSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Symbol Inputs | Outputs Test Conditions min typ max Unit
Maximum clock frequency Smux Clock Qa—~Qn 25 32 - MH:z
ter. Rippl - 20 35
PLH Clock ipple ns
teHL Carry - 18 35 ns
teLn Clock Q-Q CL=150F - 13 24 ns
~Qu = R
true | (Load=H) L - 18 27 | ns
R =2kQ
Propagation delay time teLH Clock - 13 24 ns
.1 Qa=Qn
tPHL (Load="L"} - 18 27 ns
t Rippl - 9 14
bLa Enable T 'ppie ns
tPHL Carry - 9 14 ns
teHL Clear Qa—Qu - 20 28 ns
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sV vee Output Qa
ETESTING METHOD L
1) Test Circuit
Input;
PG. i c M
Zou=son || £
nput| " —
ps i &
P.G. &
Zour=500
7 |
CLR
s
Notes) 1. Cy includes probe and jig capacitance.
2. All diodes are 182074 ()
2) Testing Table
. Inputs Outputs
From input to .
Item Enable Data . Ripple
output Clear | Load ) T Clock A B C D Qa Qs Qu Qn Carry
JSmas 4.5V | 4.5V [ 4.5V | 4.5V | IN GND [ GND | GND | GND | OUT | OUT | OUT | OUT | OUT
CK—gizele 45V 4.5V 4.5V 4.5V IN |GND[GND [GND [GND | - — — - Tout
. CK—~Q 4.5V | 4.5V 4.5V | 4.5V | IN GND | GND | GND | GND | OUT | OUT | OUT | OUT | -
t”” CK—Q 4.5V |GND |GND [GND | IN | IN°* | IN® | IN* [ IN* |OUT | OUT [OUT [OUT | -
PHL Enable T=E22 | 4.5V [GND | 4.5V | IN | IN** |45V |GND [GND |45V [ - | - | - | - JOUT
Clear—Q IN |GND |GND {GND | IN** | 4.5V [ 4.5V | 4.5V [ 4.5V | OUT | OUT | OUT | OUT | -
* Measuring outputs correspond to this dition, each outputs (Qa, Qg, Qc, and Qp) must not be over the following rate, “H", “L”, “L”,
and ‘ H".
** For initialized
3) Waveform—1 fa.., tein, teur (Clock—Q, Ripple Carry) Waveform—2 (piu, tenr (Clock—Q)
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e, QaQs.Qc or Qn ‘
(Measure at Vai
o) Notes) Input pulse: f77 y<15ns, £ 1477 <6ns, Clock input: PRR=
" 1MHz, duty cycle 50%, Data input: PRR=500kHz, duty cycle 50%
1.3
Q Waveform—3 tpry, teur. (Enable T—Ripple Carry)
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> . s S
Waveform—4 (py (Clear—Q)
"'(M”"rf_:’t) gﬂﬁ(Menure at tesis) Vo tria drm w
Ripple \L Clock L3V
Carey Lav 13v ho%  10% ov
Vo Lil73 | 17
v
Clear
Notes) 1. Clock input pulse; t77 y<15ns, t1y7 <6ns, PRR=1MHz, LV .
duty cycle=50% and: for fpuax, tTLH=ITHLS2.508.
2. t, is reference bit time when all outputs are low. —- Vou
Qi~-Qo
Note) Input pulse: 77 y<150s,  \iav
tryL<6ns ——— Vo
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PACKAGING INFORMATIONS 7-90-20

Factory orders for circuits described in this databook should
include a three-part type number as explained in the follow-
ing example.

BPlastic DIP

HD 74LS00 P

L— Package ; Plastic DIP ; letters P

Cerdip ; non-letters
Circuit description
Prefix : HD : Hitachi Digital IC
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PACKAGING INFORMATIONS

T-90-20
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