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SYNCHRONOUS PRESETTABLE MC74F163A
BINARY COUNTER

The MC74F161A and MC74F163A are high-speed synchronous modu-
lo-16 binary counters. They are synchronously presettable for application in
programmable dividers and have two types of Count Enable inputs plus a Ter- SYNCHRONOUS PRESETTABLE
minal Count output for versatility in forming synchronous multistage counters. BINARY COUNTER
The MC74F161A has an asynchronous Master Reset input that overrides all
other inputs and forces the outputs LOW. The MC74F163A has a Synchro- FASTL SHOTTKY TTL
nous Reset input that overrides counting and parallel loading and allows the
outputs to be simultaneously reset on the rising edge of the clock.

* Synchronous Counting and Loading

¢ High-Speed Synchronous Expansion
* Typical Count Frequency of 120 MHz
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FUNCTION TABLE

SR PE  CET CEP | ACTION ON THE RISING CLOCK EDGE (1) ORDERING INFORMATION
L X X X Reset (Clear) MC74FXXXAJ Ceramic
MC74FXXXAN Plastic
H L X X | Load(Pn  Qn) MC74FXXXAD SOIC
H H H H Count (Increment)
H H L X No Change (Hold)
H H X L No Change (Hold) LOGIC SYMBOL

H = HIGH Voltage Level; L =LOW Voltage Level; X = Don't Care 9 3 4 5 §
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*MR for MC74F161A
*SR for MC74F163A
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LOGIC DIAGRAM
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This diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.

FUNCTIONAL DESCRIPTION

The MC74F161A and MC74F163A 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 out-
puts (except due to Master Reset of the MC74F161A) occur
as aresultof, and synchronous with, the LOW-to-HIGH transi-
tion of the CP input signal. The circuits have four fundamental
modes of operation, in order of precedence: asynchronous re-
set (MC74F161A), synchronous reset (MC74F163A), parallel
load, count-up and hold. Five control inputs 0 Master Reset
(MR, MC74F161A), Synchronous Reset (SR, MC74F163A),
Parallel Enable (PE), Count Enable Parallel (CEP) and Count
Enable Trickle (CET) — determine the mode of operation, as
shown in the Function Table. A LOW signal on MR overrides

all other inputs and asynchronously 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 infor-
mation on the Parallel Data (Pp) inputs to be loaded into the
flip-flops on the next rising edge of CP. With PE and MR
(MC74F161A) or SR (MC74F163A) HIGH, CEP and CET per-
mit counting when both are HIGH. Conversely, a LOW signal
on either CEP or CET inhibits counting.

The MC74F161A and MC74F163A use D-type edge-trig-
gered flip-flops and changing the SR, PE, CEP, and CET in-
puts when the CP is in either state does not cause errors, pro-
vided that the recommended setup and hold times, with
respect to the rising edge of CP, are observed.
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GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 4.5 5.0 55 \%

TA Operating Ambient Temperature Range 74 0 25 70 °C
loH Output Current — High 74 -1.0 mA
loL Output Current — Low 74 20 mA

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \% Guaranteed Input HIGH Voltage for
All Inputs
VL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage for
All Inputs
VIK Input Clamp Diode Voltage -1.2 \Y Vce =MIN, |y =-18 mA
VOH Output HIGH Voltage 74 25 3.4 \Y loq=-1.0 mA Vcc =450V
74 2.7 3.4 Y IoH=-1.0mA | Vcc =475V
VoL Output LOW Voltage 0.35 0.5 \Y loL =20 mA Vce = MIN
IIH Input HIGH Current 20 HA Vcec =MAX, VIN=2.7V
0.1 mA VCC = MAX, VN = 7.0V
Input LOW Current
L Data, CEP,_Clock -0.6 mA Vece =MAX, VN =05V
PE, CET, SR -1.2
los Output Short Circuit Current (Note 2) —60 —150 mA Vce = MAX, VoyTt =0V
Icc Power Supply Current 37 55 mA Vce = MAX

NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.
2. Not more than one output should be shorted at a time, nor for more than 1 second.

The Terminal Count (TC) outputis HIGH when CET is HIGH fore not recommended for use as a clock or asynchronous
and the counter is in state 15. To implement synchronous mul- reset for flip-flops, counters, or registers.
tistage counters, the TC outputs can be used with the CEP Logic Equations: .
and CET inputs in two different ways. The TC output is subject Count Enable = CEP « CET « PE

to decoding spikes due to internal race conditions and is there- TC=Qp* Q1°*Q2°* Q3+ CET
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AC CHARACTERISTCS

T4F 74F
Tp = +25°C Ta =0°Cto 70°C
Voo =+5.0V Vce =5.0V +10%
CL =50 pF C| =50 pF
Symbol Parameter Min Max Min Max Unit
fmax Maximum Count Frequency 100 90 MHz
tPLH Propagation Delay, Count 35 6.0 35 7.0
tPHL CP to Qp (PE Input HIGH) 35 10 35 1 ns
tPLH Propagation Delay 35 7.0 35 9.5
tPHL CP to Qp (PE Input LOW) 4.0 8.5 4.0 9.5
tPLH Propagation Delay 5.0 14 5.0 15 ns
tPHL CPtoTC 45 14 45 15
tPLH Propagation Delay 25 7.5 25 8.5 ns
tPHL CETto TC 25 75 25 8.5
tPHL Propagation Delay 55 12 55 13 ns
MR to Qp, (MC74F161A)
tPHL Propagation Delay 4.5 10.5 4.5 11.5 ns
MR to TC (MC74F161A)
AC OPERATING REQUIREMENTS
T4F 74F
Mfax is a tridemark of Motorola, Inc. Ta =+25°C TA=0°Ct070°C
Vcec =+5.0V Vcc =50V £10%
Motorola regerves the right to make changes without further ndtice to an\(/:hrﬁr?lcr)‘g':hprpin Taron sentation or
dbwamanikbe r¢garding the suitabilif?/arﬁtﬂmducts for any particulgr purgdse, nor does Mdtorola ag arisiMgmut of the apflinétion

ot

eTTtiatorreeT

1 e ol dll | LII 1119] iicdity Ulbbldllllb dalty di i iLy, ill(. Uil 1Yy VVilI 10Ul III IILcllIUI LY S i dditiayes.
%(/Egcal" pa a%%ﬁé’?smﬁ @ a@%ed in Motorola data sheets and/or spegifications can gnd do évy in different applicatigns and actual
g@[fprmanc ] rpﬂymamoovertlme All operatlng parameters, |nc|ud|ng “B/picals” fhust be validatefl for each customer application iy custager’s
techpieate —Motereladeesneteonvrey-any-Hecnsetrderispatentrightsirorthe-rghts-ofothers—Meotergla-preduets-areot designed,
thikhded, or al'IiHlS’rffEH%fU@é"hgrcb%Wonents in systems intended foréQgical implant into the Hody, ofdther applications intended to support
fr)ur(E,lstain life ol fer@py other application in which the failure offthe Metgrola prpduct could crepte a siiyation where personal ifjury or death

SV-OCCU- thulr{ Ru\/nr nurr-h:xcn oruse Maotorola nrnrhmtc fo ETalVASH wchunintbnded or unautharized :\pp“t‘:ﬁ'\n’ Ruynr shalli rlnmnify and
tadtdMotorg a&ﬁ&l@s‘ﬁﬁl@eﬂlﬁhﬁ@by% subsidiaries, affiliates] and diEtributor$ harmless agaifst all $fafms, copts, damages, a\l’ud expenses,
D{q reason hb f%ﬁ§ arising out of, directly or indirectly, anyclaim of personal injury pr de ssociited with such gnintended or

aLthonz use._even If such claim alleges that Motorola was negligent redarding the desifin or manufactyire of the part. Motorola and

@}ﬂ)e registertaldraneeatkSidfdviaOwla, Inc. Motorola, Inc. is|lan EqR&l Oppoftunity/Affirmatiye Acti@rOEmplgyer.
th(L) PE or SR to CP 0 0
ts(H) Setup Time, HIGH or LOW 11 115
ts(L) CEP or CET to CP 5.0 5.0 ns
th(H) Hold Time, HIGH or LOW
th(L) CEP or CET to CP
tyw(H) Clock Pulse Width (Load) 5.0 5.0 ns
tw(L) HIGH or LOW 5.0 5.0
tyw(H) Clock Pulse Width (Count) 4.0 4.0 ns
tw(L) HIGH or LOW 6.0 7.0
(L) MR Pulse Width, LOW 5.0 5.0

(MC74F161A) ns
trec Recovery Time, MR to CP (MC74F161A) 6.0 6.0




