SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER

MITSUBISHI LSTTLs

M74LS191P

WITH MODE CONTROL

DESCRIPTION

The M74LS191P is a semiconductor integrated circuit
containing a synchronous 4-bit binary (hexadecimal)
counter function with up/down control and preset inputs.

FEATURES

Up/down switching with up/down control inputs
Asynchronous preset input provided

Enable input provided

Easy cascade connection possible

High-speed counting (fmax= 40MHz typical)

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

APPLICATION
General purpose, for use in industrial and consumer
equipment.

FUNCTIONAL DESCRIPTION

When enable input E is low, load input LOAD is high and
the count pulses are applied to clock input T, the number of
count pulses appears as 4-bit pure binary code in the
outputs Qa, Qg, Qc and Qp in synchronization with the
count pulses. When the up/down control input U/D is made
low, count-up begins and when made high, count-down
begins. Counting is performed when T changes from low to
high.

Presetting is performed regardless of the count pulses
and by applying the data to data inputs Da, Dg, Dc and
Dp and by setting LOAD low, the Da, Dg, Dc and Dp
signals appear in outputs Qa, Os, Qc and Qp irrespective
of the status of the other inputs and the counter can be
preset.
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High appears in the terminal count output TC during
count-up while 15, appears in Qa, Qg, Qc and Qp and
during count-down while 0> appears. Low appears in the
ripple clock output RC only when E and T are low and 15,
appears in outputs Qa, Qg, Qc and Qp during count-up or
(_)l_appears in the outputs during count-down. E, TC and
RC are used when cascade-connecting the counter. (Refer
to application example.)

E can be .changed from high to low irrespective of the
status of T but when changed from low to high, T must be
high. Perform the change for U/D when T is high.

BLOCK DIAGRAM

OUTPUTS

Vee

TERMINAL
TC COUNT

OUTPUT
— RIPPLE
RC cLock

OUTPUT

ENABLE g
INPUT EW 1
CLOCK INPUT T (14) L
LOAD INPUT .
toas O &]
UP/DOWN 4 '
CONTROL /D 1/
INPUT
S —O o— O S— 3
Da Ds Dc Do GND
— v
DATA INPUTS
This Material Copyrighted By Its. Respective Manufacturer M“.sumsﬂl

2—224

ELECTRIC



MITSUBISHI LSTTLs

M74LS191P

SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER
WITH MODE CONTROL

FUNCTION TABLE ot

OPERATION TIMING DIAGRAM

LOAD| E u/D T Qa QB Qc QD LOADj [
L X X Da Ds D¢ Do D _,—'—r\_- ————————————————————
A
H L L 1 Count-up
H L H T Count-down
H H X X Inhibit
Note 1 1 ¢ Transition from low to high level
X ¢ lIrrelevant
E TC(D T RC
L L L
L H H H
H X X H
X L X H ! i
| l—
(1) TC is the output but the signal generated internally by % —t
the following togical expression.; |—|
TC = QA*Qg*Qc*Qp+(U/D) -+~ Count-up
TC = Qp*8g-Ce*Qp * (U/D} -+ Count-down LS
12 2 2(1 0 15 14 13
PRESET COUNT COUNT-DOWN
- (1) INHIBIT (4)
(3)
Details of timing diagram
(1} Presetto 13 (2) Count-up 14,15,0,1,2
{3) Count inhibit (4) Count-down 1,0,15,14,13
ABSOLUTE MAXIMUM RATINGS (Ta=~20~ +75C. uniess otherwise noted)
Symbol Parameter Conditions Limits Unit
Vco Supply voltage —0.5~+7 v
Vi Input voltage —0.5~+15 A
Vo QOutput voltage High-level state —0.5~Vge \
Topr Operating free-air ambient temperature range —20~+75 T
Tstg Storage temperature range — 65— + 150 T

RECOMMENDED OPERATlNG CONDITIONS (Ta=—20~+175TC, unléssotherwise noted )

Limits
Symbol Parameter Unit
Min Typ Max
Vce Supply voltage 4.75 5 5.25 \"
L oH High-level output current Von=2.1V 0 — 400 nA
VoLs0.4V 0 4 mA
loL Low-level output current
VoL=0.5V 0 8 mA
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ELECTRICAL CHARACTERISTICS (Ta=—20~+75T, unless otherwise noted)

' Limits
Symbol Parameter Test conditions - Unit
Min Typ * Max
ViH High-level input voltage 2 \"
\IR Low-leve! input voltage 0.8 \%
Vie Input clamp voltage Vec=4.75V, lic=—18mA - 1.5 \%
. Voc=4.75V, Vi=0.8V
VoH High-level output voltage 2.7 3.4 \Z
Vi= 2V, lon= —A400uA
Voc=4.75V loL= 4 mA 0.25 0.4 Vv
VoL Low-level output voltage
VI=0.8V, Vi=2V loL= 8 mA 0.35 0.5 \
T,LOAD.U/D, Da~Dp 20
= Vee=5.25V, v|j=2.7Vv uA
| High-level E 60
i input current T.LOAD, U/D, Da~Dp 0.1
= Voe=5.25V, =10V mA
E 0.3
Low-level T.COAD, U/D, Da~Dp _ B —0.4
e input current E Voe="5.25V, Vi=0.4V —1.2 mA
los Shart-circuit output current (Note 2) Voe=5.25V, Vop=0V —20 —100 mA
lce Supply current Vpg=5.25V (Note 3) 20 35 mA
* : All typical values are at Ve = 5V, Ta= 25°C.
Note 2. All measurements should be done quickly and not more than one output should be shorted at a time.
Note 3. lgc is measured with all the inputs at OV.
SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25T, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
fmax Maximum clock fregency 20 40 MHz
tPLH Low-to-high-level, high-to-low-level output propagation 19 33 ns
tPHL time, from input LOAD to outputs Qa, Qp, Qc, Qp 25 50 ns
teLH Low-to-high-level, high-to-low-level output propagation 1 32 ns
time, from inputs Da, Dg. D¢, Dp to outputs
tPHL | Qa. Q8. Oc. Qp : 25 a0 ns
tPLH Low-to-high-level, high-to-low-level output propagation 1 20 ns
tPHL time, from input T to output RC 1 24 ns
tPLH Low-to-high-level, high-to-low-level output propagation 12 24 ns
tPHL time, from input T to outputs Qa, @g, Qc. Qo CL=15pF (Note 4) 14 36 ns
tPLH Low-to-high-output, high-to-low-level output propagation ’ 20 42 ns
tPHL time, from input T 10 output TC 24 52 ns .
tPLH Low-to-high-level, high-to-low-level output propagation 22 45 ns
thnL time, from input U/D to outout RC 20 45 ns
tPLH Low-to-high-level, high-to-low-level output propagation 15 33 ns
tPHL time, from input U/D to output TC . 15 33 ns
tPLH Low-to-high-fevel, high-to-low-level output propagation 10 33 ns
teHL time, from input E to output RC 1 33 ns
T'M' NG REQU' REMENTS (Vge=5V, Ta=25°C, unless otherwise noted)
Symbot Parameter Test conditions Limits Unit
. Min Typ Max
tw(tL) Clock input T low pulse width 25 ] ns
tw(C0AD)| Load COAD puise width 35 10 ns
tr Clock pulse rise time 2000 100 ns
tsu(o) Setup time Do~ Dp to LOAD 2 . o
tsuEL) | SetuptimeElowto T a0 24 | ns
th (D) Hold time Da~Dp to COAD 5 0 J ns
th(EL) Hold timeE low to T 5 | ns
trec(LOAD)| Recovery time LOAD to T 20 16 { ns
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Note 4. Measurement circuit

INPUT Vee ouTPUT tw(TL)

T T (1) The pulse generator (PG} has T 4
l the following characteristics:

PG DuT PRR = 1MHz, t, =6ns, tf = 6ns,

i tw = 500ns, Vp =3Vpp, Zo=
Cu 5082 Qa~Qp, TC

509 {2} C_ includes probe and jig
capacitance

TIMING DIAGRAM (Reference level = 1.3V)
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T Note 5. The shaded areas indicate when the input is E
permitted to change for predictable output per-
formance. The shaded areas with the arrows
indicate the direction of when the input is per- tsu(EL) th(EL)
trec mitted to change,
APPLICATION EXAMPLES CUTPUTS
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' PACKAGE OUTLINES
IEEHCIBE? 00L35L1 3

T-90-2.0

TYPE 14P4 14-PIN MOLDED PLASTIC DIL

Dimension in mm
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