SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER WITH DIRECT RESET

MITSUBISHI LSTTLs -

M74LS161AP

DESCRIPTION

The M74LS161AP is a semiconductor integrated circuit
containing a synchronous presettable 4-bit binary {hexa-
decimal) counter with direct reset input.

FEATURES

® Direct reset and synchronous preset inputs

® Enable input and carry output for cascaded operation
® High-speed counting (fnax = 55MHz typical)

® Wide operating temperature range (Ty =-20 ~ 75°C)

APPLICATION

General purpose, for use in industrial and consumer

equipment.

FUNCTIONAL DESCRIPITON

When a counting pulse is applied to the T input, the 4-bit
binary representation of the count is output at Q5 , Qg, Q¢
and Qg in synchronization with the count pulse. Counting
is done on the transition of the T input signal from low to
high.

Presetting is accomplished in synchronization with the
counting pulse. When preset data is applied to the Dja,
Dg, Dc and Dp inputs, the load input LOAD is made
low, and T is changed from low to high, this data will
appear in the Q4, Qg, Qc and Qp outputs, respectively
regardless of the status of the enable inputs Ep and Er,
thereby presetting counter.

Resetting is performed asynchronously by setting the
direct reset input Rg to low at which time the Q,, Qg, Q¢
and Qp outputs go to low-level regardless of the states of
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the other inputs.

The ripple carry output RCO is high only when all Q
outputs and E¢ are high. The two enable inputs Ep and
Et and the RCO carry output can be used to form an
n-bit synchronous counter by means of cascade connec-
tion of several ICs (refer to the application example for
the M74LS160AP).
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FUNCTION TABLE (Note 1)

Rp | LOAD Er | Ep T Qa | OB Q¢ Qp |RCO
L X x | x | x| o]l L Liu
H = - X ! D, D D, D -
A B C o]
H L H X i L
H H H H T Count L* ] Note 1: 1 : Indicatesa transition from low to high (positive edge triggering).
H H L X X Inhibit L * . RCO is normally low but is high when all Q outputs and E+ are high
simultaneously, ie., RCO =Qa * Qg+Qc*Qp-ET
H M H L X Inhibit L* .
X @ irrelevant

OPERATION TIMING DIAGRAM
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ABSOLUTE MAX'MUM RAT'NGS (Ta=—20— +75°C, unless otherwise noted )

Symbol Parameter . Conditions Limits Unit
Vee Supply voltage ) —0.5~+7 A\
Vi input voltage —0.5~+15 \"
Vo Output voltage High-level state —0.5~ Vee v
Topr Operating free-air ambient temperature range —20~+175 c
Tstg Storage temperature range —65~- +150 ‘c

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75°C, unless otherwise noted )

Limits
Symbol Parameter ———— - Unit
Min Typ Max

Voo Supply voltage 4.75 5 5.25 \
lon High-level output current Vou=2.7V Q - 400 uA
. VoL=0.4V 0 4 mA

loL Low-level output current
Vor.=0.5V 0 8 mA
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ELECTRICAL CHARACTERISTICS (Ta=—20~+750C, unless otherwise noted)

Symbol Parameter Test conditions - leltsv T Unit
Min Typ * Max
Vi High-level input voltage 2 v
ViL Low-level input vol;age 0.8 v
Vig Input clamp voltage Vec=4.75V, lic= — 18mA ' -1.5% \Y%
Vee=4.75V. Vi=0.8V
VoH High-level output voltage 2.1 3.4 \%
V=2V, loy= —400uA
VoL Low-leve! output voltage Voe=4.75V loL =4mA 0.25 0.4 v
V|=0.8V. V=2V loL =8mA 0.35 0.5 \
Da, De,Dc, Do, EP ’ 20
COAD, T.ET Vee=5.25V. Vi=2.7V 40| wA
™ High-level input current gi' O, Do, Do Em 02?
LOAD, T,ET Voe=5.25V ., V=10V . 0.2 mA
Ro 0.1
Da, DB, Dc, Do, EP —0.4
liL Low-level input current LOAD. T.ET Voe=5.25V. Vi=0.4V —0.8 mA
o I 0.4
fos Short-circuit output current (Note 2) Voc=5.25V. V=0V -20 — 100 mA
IcoH Supply current, alt outputs high Vge=5.25V (Note 3) 18 31 mA
ool Supply current, all outputs low Ve =5.25V (Note 4} 19 32 mA

* : Typical values are for Voe=6V and T,=26"C
Note 2: AH measurements should be done quickly, and not more than one output should be shorted at a time.
3: Measurement of the high-level power supply current is performed with all data inputs, Ep, ET ard Rp at 4.5V and the LOAD input at OV, changing the T input
from OV to 4,5V.
4: Measurement of the high-level power supply current is performed with all data inputs, Ep, ET, R_D. and LOAD at OV, changing the T input from OV to 4.5V.

SWITCHING CHARACTERISTICS (vee=5V. Ta=25C, unless otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max

fmax Maximum clock frequency 25 55 MH2z

teLH Low-to-high-level, high-to-low-level output propagation time, 20 35 ns

tPHL from input T to output RCO 20 35 ns

tPLH Lwao-to-high-level, high-to-low-level output propagation time 12 24 ns

t BHL {when TOAD is high}, from input T to outputs Qa, Qg. Qc.Qn| € = 15pF 16 27 ns

tPLH Low-to-high-level, high-to-low-level output propagation time {Note 5} 12 24 ns

tPHL {when LOAD is low), from input T to outputs Qa. Og. Qc. Qp 16 27 ns

tPLH Low-to-high-level, high-to-low-level output propagation time, 8 14 ns

tPHL from input ET to output RCO 8 14 ns

toHL High-to-low-leve! output propagation time, from input Rp 15 28 ns

outputs Qa, Qg, Qc. Qp
TIMING REQUIREM ENTS (Vcec=5V. Ta=25C, unless otherwise noted )
Limits .
Symbol Parameter Test conditions - Unit
Min Typ Max

tw(TH) Clock input T high pulse width 25 7 ns
tw(TL) Clock input T low pulse width 25 6 ns
tw(Rp) Direct reset Rp pulse width 20 6 ns
tr Clock pulse rise-time 400 100 ns
tsu(D) Setup time DA~Dp to T 20 3 ns
tsu(COAD | Setup time LOAD to T (Note 8) 20 6 ns
tsue) Setup time Ep. ETt0 T 20 8 ns
th(D) Holdtime Dp~Dpto T 3 0 ns
th(L0AD) | Hold time LOAD toT (Note 8} 3 -3 ns
th(e) Hold time Ep, ET to T 3 -3 ns
trec (Rp) Recovery time Rpto T 15 6 _ns
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Note 5: Measurement circuit

INPUT Voo QUTPUT
PG ouT
{1) The pulse generator {PG) has the following characteristics
500 PRR = 1MHz, t; = 6ns, t§ = 6ns, tyy = 500ns,

Vp = 3Vpp, Zo = 508
{2) C_ includes probe and jig capacitance.

LT

TIMING DIAGRAM (Reference level = 1.3V)
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tPHL Note 6. The shaded area indicates the period within which switch-

ing may take place,
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APPLICATION EXAMPLE H L L L | 1/
Programmable divider L H L L 1714
H H L L 1/13
L L H L 1712

l l l | H [ H L /11
ELOAD On 08 00 0 1/4MT74LS02P L H " C Py

P

ENABLE INPUT >—E ET  M741LS161AP RCO RESET INPUT H H H L |1

COUNT PULSE =T oUTPUT L L L H 1/8

Rp Da Ds D¢ Do H L L " e

RESET INPUT 9——j l 1 1 l L H L H 1/6

;_..__Y_—/

PROGRAM H H L H |/5

L L H H 1/4

Note 7: Reset is performed by applying countpulse with reset input H L H H 13

high. Rp pin cannot be used since Qa~Qp should be set tow.
L H H H 1/2
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TYPE 14P4 14-PIN MOLDED PLASTIC DIL

Dimension in mm
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+0.5
9 9.2
o T oo Y s N s S s T s O |
. n
o
Of 3
~
<
7.62+0.3
| N O NS () NN [ NN N GNNNN  GNN ) S |
4.5MAX { 1
0.5MIN|3MIN
2.54+0.25 I (0.5+0.1 i
15193
TYPE 16P4 16-PIN MOLDED PLASTIC DIL - -~ Dimension in mm
+0.5 - : - '
. 19 02
|'_\ | o S IO e B o 1 e (Y e
n - I o
o
O3
[y}
[
| SN ) SR N NG () NNUH RN SN N S |
7 ’ 4.5SMAX
0.5MIN| 3N
' b
2.54+0.25 0.5+0.1
15183
TYPE 20P4 20-PIN MOLDED PLASTIC DIL Dimension in mm
+0.% .
M4 g2
) e A s A s T s Y s O e 90 e S oo N ot _
0
o
Ol &
™
© o
7.62+0.3
| I ) NN S N VU N ) GRS [ N SN [
'F‘l - I____l
- 1 -
4.5MAX ]
._I- |
t +0.07
0.SMIN | 3MIN 0.27_¢ g5 i
l +0.3 ,+0.3
i A R T 7.6~ 10"
This Material Copyrighted By Its Respective Manufacturér MlTSUB|SH|

1—1

-



	btnStamp: 
	copyright2:                                                         
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	P1: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P2: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P3: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P4: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P5: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         




