LS TTL DN74LS Series DN74LS160A
DN74LS160A /4 (L Cito A

Synchronous Decade Counters

[ Description p-2
DN741S160A is a settable synchronous decade counter with
direct-coupled reset input.

B Features

e Direct-coupled reset input and synchronous set input

® Carry output and enable input for cascade connection
o High-speed counting (f .4 = 32MHz typical)

® Wide operating temperature range (Ta = —20 to +75°C)

16-pin plastic DIL package
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H Recommended operating conditions

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 v
Output current o —400 HA
oL 8 mA
Operating temperature range Topr —20 25 75 T
Clock frequency felock 0 25 MHz
Clock pulse width twicp 25 ns
Reset pulse width tw (Resen) 20 ns
Data A,B,C,D 20 ns
Set-up time Enable P, T tsu 20 ns
Load 20 ns
Hold time th 0 ns
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LS TTL DN74LS Series DN74L5160A

W DC characteristics (Ta=—20~+75T)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Vi 2.0 A
Input voltage
Vi 0.8 v
VCC=4.75V. V|H=2V
Vo | v, '=0.8V, lou=—4004A 2.7 34 M
Output voltage Vou1 Vec=4.75V Ior=4mA 0.25 | 0.4 v
Vm = 2 V
Vo2 ViL=0.8V lo.=8mA 0.35 0.5 \'%
Data, Enable, P v 5 25V 20 MA
Load, Clock, Enable, T Im e 40 | pA
V=27V
Reset 20 MA
£ | Data, Enable, P Ve 5,25V —0.4| mA
5 | Load, Clock, Enable, T I cem —0.8| mA
© V,=0.4V
a Reset —0.4| mA
.5 | Data, Enable, P v 5 25V 0.1 A
Load, Clock, Enable, T I e 0.2 | mA
V=7V
Reset 0.1 mA
Output short circuit current** | Iog xcc= ’—6 % .25V 15 —100| mA
Input clamp voltage Vix XC__E i’i 87:.1 —-1.5| V
Supply current*** leen Vec=5.25V 18 31 mA
I Vec=5.25V 19 32 mA

* When constant at Voe = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*%% | oy is measured first with all outputs open and all inputs at HIGH; next it is measured again under the same
conditions except with the load inputs at LOW.
Iccy is measured first with all outputs open and all inputs at LOW; next it is measured again under the same
condition except with the clock inputs at LOW.

B Switching characteristics (Vcc=5V, Ta=25C)

Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency| fmax | Clock Qa~Qp 25 32 MHz
tpLH Clock Ripple 20 35 ns
teuL Carry 18 35 ns
teen | Clock Qu~Qo 13 24 ns
tow | (Load="H") Ci.=15pF 18 27 ns
Propagation delay time tpLu Clock R, =2k 13 24 ns
tors | (Load="L") Qr~Qo 18 27 ns
teLn ipple 9 16 ns
-~ Enable T ga‘:‘:y ST
tpuL Reset Q.~Qp 20 28 ns
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LS TTL DN74LS Series DN74LS160A

% Switching parameter measurement information
1. Measurement circuit
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S Reset
J Notes 1. Cy, includes probe and tool floating capacitance.

2. Diodes are all MA161.
2. Table of measurement conditions

Inputs Outputs
za;ttr Inputs/Outputs Enable Data Ripple
lock :
Reset | Load b T Cloc A 5 C D Q. Qn Q¢ Q) Carry
fmax 4.5V{4.5V{4.5V4.5V| IN [GND|GND|GND|GND|OUT|OUT |OUT |OUT ]| OUT
CP—-E,;';‘;’\F’ 4.5V 4.5V 4.5V [4.5V| IN {GND|GND |GND |GND oUT
CP—Q 4.5V|4.5V[4.5V 4.5V | IN |GND|GND|GND|GND|0OUT]|0OUT|0OUT | OUT
:"‘-” CP—Q 4.5V|GND|GND|GND| IN | IN* | IN* | IN* | IN* |OUT|0oUT |oUT |OUT
PHL.
Fnable Tag;‘;‘;'f 4.5V|GND|4.5V| IN |IN**|4.5V|GND |GND|4.5V ouT
Reset—Q IN |GND|GND|GND]IN** 4.5V |4.5V!4.5V]4.5V|OUT |OUT |OUT | OUT

* Set to this state in accordance with measured output so that none of the various outputs, Q4 , Qg, Qc, and Qp,
exceeds HIGH, LOW, LOW, and HIGH, respectively.
** Applied for initialization.
3.Waveforms
Waveforms-1 fmax, tpLu, tpuL (Clock = Q, Ripple Carry)
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LS TTL DN74LS Series DN74LS160A

Waveforms-2 tpru, teur (Clock = Q) Waveforms-3 tpLn, tpuL (Enable T—Ripple Carry)
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Notes

1. Input waveform: t, £ 15ns, t; < 6ns.

2. Clock input: PRR = 1MHz, duty cycle = 50%.
3. Datainput: PRR = 500kHz, duty cycle = 50%.

1. Input waveform: t, <15ns, t; <6ns, PRR=1MHz

Waveforms-4 tpyur (Reset = Q)
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B Logic diagram

Clock o—De-
Reset
Load
Enable { P o—
To— ]
A o i/
- D Q QB
! ! Hapcr
Enable P “:—.“—‘:Jj !__—I B o— ] T
Enable T — 44" : ) I Qutputs
Q=33 Ml
j— i
Outputs Qs - : :—h H Data 1 q Qc
Qe —_33 1 : Inputs " N
®=33 5 CofiD
Ripple Carry ——t— hr :-E—ﬂ 7 1 W
Output 11 - - _ -
ReselIReselSet Count Inhibit Qp
{Load) —
Do+ T .
IQ Ripple
L ) © Carry
Output

—-202—



