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H D 7 4 L s 1 6 o @Synchronous Decade Counters (direct clear)

This synchronous decade counter festures an internal carry look-
ahead for application in high-speed counting designs. Synchronous ope-
ration is provided by having all flip-flops clocked simultsneously so
that the outputs change coincident with sach other when so instructed
by the count-enable inputs and internel gating. This mode is operation
eliminatss the output counting spikes that are normally associated with
asynchronous (ripple clock) counters. A buffered clock input triggers
the four flip-flops on the rising {positive-going) edge of the clock input

f This is fully progr that is, the output may
be preset to sither level. As presetting is synchronous, setting up a low
level st the load input disables the counter and causes the outputs to
agree with the setup data after the next clock puise regsrdiess of the
leveis of the enable inputs. Low-to-high transitions at the load input
of this device should be avoided when the clock is low if the enable
inputs are high at or before the ition. The clear f is asyn-
chronous and a low level at the clesr input sets all four of the flip-
flop outputs low regardiess of the levels of clock, loed, or enable in-
puts. The carry look-ahead circuitry provides for ding
for n-bit synch plicati ith i '] Instru-
mental In accomplishing this function is two count-ensble inputs and
® ripple carry output. Both count-enable inputs (P and T) must be high
to count, and input T is fed forward to enable the ripple carry output.
The ripple carry output thus ensbled will produce a high-level output
pulse with a duration approximately equal to the high-level portion of
the Q, output, This high-Jevel overflow ripple carry pulss can be used
to snable 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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ERECOMMENDED OPERATIING CONDITIONS

Item Symbol | min | typ | max | Unit
Clock frequency Setock 0 - 25 | MHz
Clock pulse width tetct ock) 25 - - ns
Clear pulse width tetcl ear) 20 - - ns
A, B, - _
Set ¢ D 2
up
Enable .
time A - 20 - - s
Load 20 - -
Hold time W 5 - - ns
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WELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbol Test Conditions min typ* max Unit
Vin 2.0 - - v
Input voltage Vie — — 0.8 v
Von Vec=4.75V, Viy=2V, Vi.=0.8V, Jor=—400pA 2.7 - - v
Output voltage Vou Vec=4.75V, Via=2V, JoL=4mA - - 0.4 v
ViL=0.8V JTor=8mA - - 0.5
Data, Enable P - - 20
Load, Clock, Enable T Irn Vcc=5.25V, Vi=2.7V - - 40 A
- Clear - - 20
$ | Data, Enable P - - ~0.4
?) Load, Clock, Enable T I Vee=5.25V, Vi=0.4V - - -0.8 mA
£ Clear - - —0.4
| Data, Enable P - - 0.1
Load, Clock, Enable T 1] Vec=5.25V, Vi=7V - - 0.2 mA
Clear - - 0.1
Short-circuit output current Ios Vce=5.25V —-20 - -100 mA
Iccu Vcc=5.25V - 18 31 mA
Supply current **
IecL Vcc=5.25V - 19 32 mA
Input clamp voltage Vix Vec=4.75V, IIn=—18mA - - -1.5 \4

* Veo=SV, Ta=25°C

** [ocp is measured with the load input high, then again with the
load 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.

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

Item Symbol Inputs Outputs Test Conditions min typ max Unit
Maximum clock frequency Smax Clock Qa~Qo 25 32 - MHz
[? Rippl. - 20
PLH Clock ipple 35 ns
tPHL Carry - 18 35 ns
tpew - | Clock - 13 | ns
cyey | Qa—Qo
tPHL (Load="H") CL=15pF, - 18 27 ns
Propagation delay time tPLH Clock RL=2kQ - 13 24 ns
| QA—Qo
tPHL (Load="L") - 18 27 ns
t Rippl - 9 1
PLH Enable T ipple 4 ns
tPHL Carry - 9 14 ns
tPHL Clear QA~Qo - 20 28 ns
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BTESTING METHOD BTIMING METHOD
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Same as Load Circuit 1.
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J Notes) 1. C; includes probe and jig capacitance.
2 All diodes are 152074 ().

1

2) Testing Table

Inputs Outputs
Item From input to output Enable Data . Ripple
Clear | Load P T Clock A B e D Qa Qs Q« Qn Carry
Smax 4.5V [ 4.5V ]| 4.5V [ 4.5V [ IN GND | GND | GND | GND | OUT | OUT | OUT | OUT | OUT
cK--Rirely 4.5V | 4.5V | 4.5V | 4.5V |IN |GND|GND|GND|GND| — - - - jouTr
" CK—Q 4.5V | 4.5V | 4.5V [ 4.5V | IN GND | GND | GND | GND | OUT | OUT | OUT { OUT -
" o CK—Q 4.5V | GND [ GND | GND | IN_ | IN® | IN* [IN® |IN® | OUT|OUT | OUT |OUT| —
PHI -
Enable T—+8iPPle | 4 5v | GND | 4.5V [IN | IN"* | 4.5V | GND | GND | 4.5V | — - - - |our
CLR—Q IN GND { GND | GND | IN** | 4.5V | 4.5V | 4.5V | 4.5V | OUT | OUT | OUT | OUT —
* Mcasuring outputs correspond to this condition, each outputs (Q4, Qp, Qc, and Qp) must not be over the following rate, “H”, “L”, “L",
and “H".

** For initialized
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1y, is reference bit time when all outputs are low. Note) Input pulse: r77 y<15ns, t477 <6ns
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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
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