HD74ACT161

HD74AC163/HD74ACT 163" s oo

Description

The HD74ACT161 and HD74AC163/HD74ACT163
are high-speed synchronous modulo-16 binary
counters. They are synchronously presettable for
application in programmable dividers and have two
types of Count Enable inputs plus a Terminal Count
output for versatility in forming synchronous multi-
stage counters, The HD74ACT161 have an asyn-
chronous Master Reset input that overrides all other
inputs and forces the outputs Low. The
HD74AC163/HD74ACT163 has a Synchronous
Reset input that overrides counting and parallel
loading and allows the outputs to be simultaneously
reset on the rising edge of the clock.

e Synchronous Counting and Loading

e High-Speed Synchronous Expansion

e Typical Count Rate of 125 MHz

e Qutputs Source/Sink 24 mA

e HD74ACT161 and HD74ACT163 have TTL-
Compatible Inputs

Logic Symbol ‘L l J I l
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—] cep
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Y [ | | | *+ MR for HD74ACT161
- SR for HD74AC163/
Pin Names HD74ACT163
CEP Count Enable Parallel Input
CET Count Enable Trickle Input
CP Clock Pulse Input
MR

(HD74ACT161) Asynchronous Master Reset Input
SR (HD74AC163/

HD74ACT163) Synchronous Reset Input
Po—P3 Parallel Data Inputs

PE Parallel Enable Input

Qo — Q3 Flip-Flop Outputs

TC Terminal Count Output

Functional Description

The HD74ACT161 and HD74AC163/HD74ACT163
count in modulo-16 binary sequence. From state
15 (HHHH) they increment to state 0 (LLLL). The
clock inputs of all flip-flops are driven in parallel
through a clock buffer. Thus all changes of the Q
outputs (except due to Master Reset of the
HD74ACT161) occur as a result of, and synchro-
nous with, the Low-to-High transition of the CP
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input signal. The circuits have four fundamental
modes of operation, in order of precedence: asyn-
chronous reset (HD74ACT161), synchronous reset
(HD74AC163/HD74ACT163), parallel load, count-
up and hold. Five control inputs — Master Reset
(MR, HD74ACT161), Synchronous Reset (SR,
HD74AC163/HD74ACT163), Parallel Enable (PE),
Count Enable Parallel (CEP) and Count Enable
Trickle (CET) — determine the mode of operation,
as shown in the Mode Select Table. A Low signal
on MR overrides all other inputs and asynchro-
nously forces all outputs Low. A Low signal on
SR overrides counting and parallel loading and
allows all outputs to go Low on the next rising
edge of CP. A Low signal on PE overrides counting
and allows information on the Parallel Data (Pn)
inputs to be loaded into the flip-flops on the next
rising edge of CP. With PE and MR (HD74ACT161)
or SR (HD74AC163/HD74ACT163) High, CEP and
CET permit counting when both are High., Con-
versely, a Low signal on either CEP or CET inhibits
counting.
The HD74ACT161 and HD74AC163/HD74ACT163
use D-type edge-triggered flip-flops and changing
the SR, PE, CEP and CET inputs when the CP is in
either state does not cause errors, provided that
the recommended setup and hold times, with
respect to the rising edge of CP, are observed.
The Terminal Count (TC) output is High when
CET is High and counter is in state 15. To imple-
ment synchronous multistage counters, the TC out-
puts can be used with the CEP and CET inputs in
two different ways. The TC output is subject to
decoding spikes due to internal race conditions and
is therefore not recommended for use as a clock or
asynchronous reset for flip-flops, counters or
registers.
Logic Equations: Count Enable = CEP-CET-PE

TC = Qo+Q1°Q2+Q3+CET
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HD74ACT161/HD74AC163/HD74ACT163

Mode Select Table State Diagram
- - Action on the Rising
* SR PE CET  CEP Clock Edge (I
L X X X Reset (Clear)
H L X X Load (Pn—Qn)
H H H H Count (Increment)
H H L X No Change (Hold)
H H X L No Change (Hold)

* For HD74AC163/HD74ACT163
H=High Voltage Level

L =Low Voltage Level

X =Immaterial
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Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate
propagation delays.

DC Characteristics (unless otherwise specified)

Symbol Parameter Max Unit Condition

Vin=Vce or Ground
80 uA Vee=55V,
Ta= Worst Case

Maximum Quiescent

Tee Supply Current

. . ViN=V, r Groun
Maximum Quiescent IN cc or Ground,

0 A Vee=5.5V,
Iee Supply Current s g T;(= 25°C
Maximum Additional . gz yee ma v
Ieer 15 mA Vee=5.5V,
Ice/Input (HD74ACT161,HD74ACT163) Ta= Worst Case
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HD74ACT161/HD74AC163/HD74ACT163

AC Characteristics: HD74ACT161

Vee N TéL=:+5§5;‘C Ta= -‘(:40;(:5 (;OF+ 85°C '

Symbol Parameter W) oVp L=2Up Unit
Min Typ Max Min Max

fmax Maximum Count Frequency 5.0 115 125 100 MHz
trin f}%’ﬁféo}glg’ﬂagrcfo%g)“ 5.0 1.0 55 95 10 105 ns
trn f%"&iiﬁ“&'éﬂaiffotv%?“ 5.0 1.0 6.0 105 1.0 115 ns
triH Propagation Delay CP to TC 5.0 1.0 7.0 11.0 1.0 125 ns
teHL Propagation Delay CP to TC 5.0 1.0 8.0 125 1.0 135 ns
trLu Propagation Delay CET to TC 5.0 1.0 5.5 8.5 1.0 10.0 ns
tPHL Propagation Delay CET to TC 5.0 1.0 6.0 95 1.0 10.5 ns
tru Propagation Delay MR to Qn 5.0 10 6.0 10.0 1.0 11.0 ns
ten Propagation Delay MR to TC 5.0 1.0 8.0 135 1.0 14.5 ns

* Voltage Range 5.0 is 5.0V+ 0.5V

AC Operating Requirements: HD74ACT161

Vee N %::;025;‘(: Ta =C— 40;%(1)0 ;85°C .
Symbol Parameter P, L P Unit
W) Typ Guaranteed Minimum

e petup Time. HIGH or LOW 5.0 40 95 115 ns

N }ggldt(’)FgrPl)e, HIGH or LOW 50 oo 0 0 s

to Setup Time, HIGH or LOW 5.0 40 85 95 ns

th o o e HIGH or Low 5.0 -55 —05 —05 ns

t Setup Time HIGH or LOW 5.0 40 8.5 95 ns

th ;Lglfojggm'“m“ or LOW 5.0 -55 -05 -05 ns

to Setup Time. HIGH or LOW 5.0 25 55 65 ns

T T I I AN RO

tw Clock Pulse Width (Load) 5.0 20 3.0 35 ns

to Clock Pulse Ndth (Count 5.0 2.0 3.0 35 ns

tu MR Pulse Width, LOW 5.0 3.0 3.0 75 ns

tree Recovery Time MR to CP 5.0 0 0 0.5 ns

* Voltage Range 5.0 is 5.0V 0.5V
Capacitance: HD74ACT161

Symbol Parameter Typ Unit Condition
Cin Input Capacitance 45 pF Vee=55V
Cro Ié;’:)”;; tgff;pa“o“ 45.0 pF Vee=35.0V
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HD74ACT161/HD74AC163/HD74ACT163

AC Characteristics: HD74AC163

Vo * Ta=+25C Ta=—40"C to +85°C
Symbol Parameter (C\‘;) CL=50pF Cu=50pF Unit
Min Typ Max Min Max
Maximum Count 3.3 70 87 60
fimex Frequency 5.0 110 118 95 MHz
tpLH Propagation Delay CP to Qn 3.3 1.0 75 12.5 1.0 13.5 ns
(PE Input HIGH or LOW) 5.0 1.0 5.5 9.0 1.0 95
tPHL Propagation Delay CP to Qn 33 1.0 8.5 12.0 1.0 13.0 ns
(PE Input HIGH or LOW) 5.0 1.0 6.0 9.5 1.0 10.0
tpim Propagation Delay 3.3 1.0 95 15.0 1.0 16.5 ns
CP to TC 5.0 1.0 7.0 10.5 1.0 115
tPHL Propagation Delay 33 1.0 11.0 14.0 1.0 15.5 s
CP to TC 5.0 1.0 8.0 11.0 1.0 115
trLu Propagation Delay 33 1.0 7.5 95 1.0 11.0 ns
i CET to TC 5.0 1.0 55 6.5 1.0 75
tPHL Propagation Delay 33 1.0 85 11.0 1.0 12.5 ns
CET to TC 5.0 1.0 6.0 85 1.0 9.5
* Voltage Range 3.3 is 3.0V £ 0.3V
Voltage Range 5.0 is 50V+0.5V
AC Operating Requirements: HD74AC163
. Ta= +25C Ta=—40°C to +85C
Symol Parameter V(C\;) Cu=50pF CL=50pF Unit
Typ Guaranteed Minimum
t Setup Time, HIGH or LOW 33 5.5 13.5 16.0 ns
- Pn to CP 5.0 40 85 105
th Hold Time, HIGH or LOW 33 -7.0 -1.0 -0.5 ns
Pn to CP 5.0 —5.0 0 0
¢ Setup Time, HIGH or LOW 3.3 5.5 14.0 16.5
- SRto CP 5.0 40 95 110 ns
th &)ld Time, HIGH or LOW 33 -75 -1.0 -0.5 ns
SR to CP 50 —-55 -0.5 0
¢ S'etup Time, HIGH or LOW 33 55 11.5 14.0 ns
* PE to CP 5.0 40 75 8.5
th Hold Time, HIGH or LOW 3.3 -75 -10 -0.5 ns
PE to CP 5.0 -5.0 —-05 0
t Setup Time, HIGH or LOW 33 35 6.0 7.0 ns
* CEP or CET to CP 5.0 2.5 45 5.0
th Hold Time, HIGH or LOW 3.3 —4.5 0 0 ns
CEP or CET to CP 5.0 -3.0 0 0.5
¢ Clock Pulse Width (Load) 33 3.0 35 4.0 n
v HIGH or LOW 50 2.0 25 3.0 s
Clock Pulse Width (Count) 3.3 3.0 4.0 45
t HIGH or LOW 5.0 2.0 3.0 35 ns

* Voltage Range 3.3 is 3.3V+03V
Voltage Range 5.0 is 5.0V 0.5V

2 .
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HD74ACT161/HD74AC163/HD74ACT163

AC Characteristics: HD74ACT163

: S I N < s
Symbol arameter V) Min Typ Max Min Max o
frmax %231,’2:3 Count 5.0 120 128 105 MHz
trLu f’%‘}:ﬁﬁ"ﬁlgﬂagr%@f’“ 5.0 10 55 10.0 10 11.0 ns
toHL f’g—,gl’liii‘:fglgﬂagrcfot‘,‘;f’“ 5.0 10 6.0 11.0 10 12.0 ns
teLH Eropagation Delay 5.0 1.0 7.0 115 10 135 ns
teHL Propagation Delay 5.0 1.0 8.0 135 1.0 150 ns
trLu Cropagation Delay 5.0 1.0 5.5 9.0 1.0 10.5 ns
tenL Eropagation Delay 5.0 1.0 6.0 10.0 1.0 110 ns

#* Voltage Range 5.0 is 5.0V £ 0.5V

AC Operating Requirements: HD74ACT163

. Ta= +25°C Ta=—40C to +85°C
Symbol Parameter V(C‘j) Ci =50pF CL. = S0pF Unit
Typ Guaranteed Minimum
o petup Time, HIGH or LOW 5.0 40 10,0 12.0 ns
th pold Time, HIGH or LOW 5.0 5.0 05 05 ns
to getup Time, HIGH or LOW 5.0 40 10.0 115 ns
th %)ktio’lgr;e, HIGH or LOW 50 —55 05 05 ns
s Setup Lpne. HIGH or LOW 5.0 40 85 105 ns
t potd Time. HIGH or LOW 5.0 55 ~05 0 ns
I L T R R A
W
tv Clock Pulse Width (Load) 5.0 2.0 35 35 ns
te et Pulse Syt (Count 5.0 20 35 35 ns
* Voltage Range 5.0 is 5.0Vt 0.5V
Capacitance
Symbol Parameter Typ Unit Condition
Cin Input Capacitance 4.5 pF Vee=5.5V
Ceo g;’;’:cri tg;f;pati"“ 45.0 pF Vee=50V
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HITACHL/ LOGIC/ARRAYS/MEM 9&D D

M 4496203 0012111 9 Ml - e

4496203 HITACHI/ LOGIC/ARRAYS/MEM 980 12111 D “T-90-20
Package Information
In the HD74AC series of Advanced CMOS logic, e Package code of Advanced CMOS Logic

either plastic DIP and small outline packages can be

selected, -
To order, please refer to the following package

code,

HD74AC XXXX P

Package code
P: Plastic DIP,
FP: Small outline package

L Individual device code

T4AC: Commercial FACT

T4ACT; Commercial
TTL-Compatible
Advanced CMOS |
2 . Initial cad of Hitachi
Plastic DIP Package [Unit:mm linch)] digital IC
14 Pin type 16 Pin type
19.2(0.756)
19.2(0.756) 20.32max.
Ils (0.800max) ¢
aoaaaoponn _'E
ERIE ik
ik i €
(o300 Los) osh 3§ 162
E|E &E
EIQ__ES
AR Y £ '—‘
A2 138 =
25l e
Qko_om'—&m‘ ELR ! I Aﬁ'ﬁﬁ;‘;@
254:025 04801 Ng 01 OOV
£0.10¢ = 0.010) (0019 + 0.004)
20 Pin type 24 Pin type
L 3s(r213)
31.75Imax. {1.250max.}
24.5(0.965) |
!zg 25 (max [ 0dmax] 11 = . =
J - B N N a5
[ EIS; it . s[8E
o oxg B - Ex N
O it =S onluuuuuuuuuuulz s
28 EXE < = 162 (0.035) I3
0015t Qo5 s § sl ool TN -
— EE ] st‘-“\ \ wg
st A Ne i st £2
7025 0ms0l ~s e o £
(6.100+ 0010) (0019 * 6.004) oasvor 2ronl ls g JS
(0019 ¢ ooy (010010010} 2 2
0355 D-14 @ HITACHI 37

Hitachi America Ltd. ® 2210 O'Toole Ave. * SanJose, CA 95131 ¢ (408) 435-8300
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HITACHI/ LOGIC/ARRAYS/NE[ l=h‘.’nD D - 4496203 UDLELLE‘ EI -T-90-20

Package Information

Small Qutline Package [Unit: mm (inch}}

14 Pin type 16 Pin type
10.06(0.3%) 10.06{0.396)
18501 {001 3mar} 10.5max{0.413max)
A ETITAT fARARSA
2o - a
. . ooy -]
TR L ? g l N, L
W, HF 1’ s 0.80maz| —-u.&l <23 7.8%02 0.7£0.2
pecimSE 2 BRI 0.1£02 0.031 6 FEE B3 720
Mo L] ls&ﬁgg 5 ,..iil( mmil._(o.ozu o | ;ﬂ::t)ol Loss2 S '§T g 5 conggy osLoom
Gsatowe) S5§  3Y {0,500 £0.008) 895 u%
2§§ €8 3§ 8§
Sow =1 SN~ e
20 Pin type
e
1
= o e ye
EEe 07202
0ftmar [loasts SEs Ll."“ “(oozséuml
e L Tt EE 5B GaisaH
0.500 £0.006) SEE ?g
EN o °=
38 S HITACHI
0354 E-01 Hitachi America Ltd. » 2210 O'Toole Ave. * San Jose, CA 95131 « (408) 435.8300
. e . .
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