MM54C192/MM74C192

MM54C193/MM74C193

General Description

These up/down counters are monolithic complementary
MOS (CMOS) integrated circuits. The MM54C192 and
MM74C192 are BCD counters, while the MM54C193 and
MM74C193 are binary counters.

Counting up and counting down is performed by two count
inputs, one being held high while the other is clocked. The
outputs change on the positive-going transition of this clock.

These counters feature preset inputs that are set when load
is a logical “0” and a clear which forces all outputs to “0”
when it is at a logical “1”. The counters also have carry and
borrow outputs so that they can be cascaded using no ex-
ternal circuitry.
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Synchronous 4-Bit Up/Down Decade Counter

Synchronous 4-Bit Up/Down Binary Counter

Features

High noise margin

Tenth power TTL compatible
Wide supply range

Asynchronous clear
High noise immunity

Carry and borrow outputs for N-bit cascading

February 1988

1V guaranteed
Drive 2 LPTTL loads
3V to 15V

0.45 Ve (typ.)

Connection Diagram

Dual-In-Line Package
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Absolute Maximum Ratings (note 1)

If Military/Aerospace specified devices are required,
Semiconductor Sales

Storage Temperature Range (Tg)

—65°Cto +150°C

please contact the National Maximum Vg Voltage 18V
Office/Distributors for availability and specifications. -
Power Dissipation (Pp)
Voltage at Any Pin —0.3Vto Vge + 0.3V Dual-In-Line 700 mW
Operating Temperature Range (Ta) Small Outline 500 mW
MM54C154 *55"? to + 125:C Operating Ve Range 3Vto 15V
MM74C154 —40°Cto +85°C Lead Temperature (Ta)
(Soldering, 10 sec.) 260°C
DC Electrical Characteristics wmin/Max iimits apply across temperature range unless otherwise noted
Symbol | Parameter Conditions Min Typ | Max | Units
CMOS TO CMOS
VIN(1) Logical “1” Input Voltage Vee = 5V 3.5 \
Ve = 10V 8.0 \
VIN() Logical “0” Input Voltage Vee = 5V 1.5 \"
Voe = 10V 2.0 %
VouT() Logical “1” Output Voltage Veec = 5V, lp = —10 pA 4.5 \"
Vo = 10V, Ip = —10 pA 9.0 Vv
VouT(0) Logical “0” Output Voltage Vee = 5V, lp = 10 uA 0.5 \Y
Voo = 10V, Ig = 10 pA 1.0 v
ING1) Logical “1” Input Current Ve = 15V, VN = 15V 0.005 1.0 nA
liN(O) Logical “0” Input Current Voo = 15V, VN = OV —1.0 —0.005 wA
lcc Supply Current Vce = 15V 0.05 300 wA
CMOS TO LPTTL INTERFACE
VING) Logical “1” Input Voltage 54C Vgc = 4.5V Voc — 1.5 \"
74C Vg = 4.75V Voc — 15 v
VIN(©) Logical “0” Input Voltage 54C Vg = 4.5V 0.8 Vv
74C Vgg = 4.75V 0.8 v
VouT() Logical “1” Output Voltage 54C Voo = 4.5V, Ip = —100 pA 24 Vv
74C Vgc = 4.75V,1p = —100 nA 24 Vv
VouT(0) Logical “0” Output Voltage 54C Vgc = 4.5V, lp = 360 uA 0.4 Vv
74C Voo = 4.75V, 1p = 360 pA 0.4 Y
OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet) (Short Circuit Current)
ISOURCE Output Source Current Vee = 5V, Vinp) = OV 175 mA
Ta = 25°C, Voyt = OV
ISOURCE Output Source Current Veoe = 10V, Vi) = OV _g mA
Ta = 25°C, VouTt = OV
ISINK Output Sink Current Vee = 5V, ViN@) = 5V 175 mA
Ta = 25°C, Vout = Vco
ISINK Output Sink Current Veoe = 10V, Vi) = 10V 8 mA
Ta = 25°C, Vout = Vce

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for “Operating Temperature Range”
they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics” provides conditions for actual device

operation.




AC Electrical Characteristics™ 1, = 25°c, G, = 50 pF, unless otherwise noted

Symbol Parameter Conditions Min Typ Max Units
tod Propagation Delay Time to Q Ve = 5V 250 400 ns
from Count Up or Down Ve = 10V 100 160 ns
tpd Propagation Delay Time to Q Vee = 5V 120 200 ns
Borrow from Count Down Voo = 10V 50 80 ns
tpd Propagation Delay Time to Vee = 5V 120 200 ns
Carry from Count Up Ve = 10V 50 80 ns
ts Time Prior to Load that Data Ve = 5V 100 160 ns
Must be Present Voc = 10V 30 50 ns
tw Minimum Clear Pulse Width Voo = 5V 300 480 ns
Ve = 10V 120 190 ns
tw Minimum Load Pulse Width Vee = 5V 100 160 ns
Vce = 10V 40 65 ns
tpdos tpd1 Propagation Delay Time to Q Vee = 5V 300 480 ns
from Load Voo = 10V 120 190 ns
tw Minimum Count Pulse Width Vee = 5V 120 200 ns
Ve = 10V 35 80 ns
fmAX Maximum Count Frequency Ve = 5V 2.5 4 MHz
Ve = 10V 6 10 MHz
tr, t Count Rise and Fall Time Ve = 5V 15 us
Veo = 10V 5 us
CiN Input Capacitance (Note 2) 5 pF
Cpp Power Dissipation Capacitance (Note 3) 100 pF

*AC Parameters are guaranteed by DC correlated testing.

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for “Operating Temperature Range”
they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics” provides conditions for actual device

operation.

Note 2: Capacitance is guaranteed by periodic testing.

Note 3: Cpp determines the no load AC power consumption of any CMOS device. For complete explanation, see 54C/74C Family Characteristics, Application Note

AN-90.
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Timing Diagrams

MM54C192/MM74C192
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Note 1: Clear ouptuts to zero.
Note 2: Load (preset) to binary thirteen.

Note 3: Count up to fourteen, fifteen, carry, zero, one and two.

Note 4: Count down to one, zero, borrow, fifteen, fourteen, and thirteen.

MM54C193/MM74C193
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Note 1: Clear ouptuts to zero.
Note 2: Load (preset) to BCD seven.

Note 3: Count up to eight, nine, carry, zero, one, and two.

Note 4: Count down to one, zero, borrow, nine, eight, and seven.

Note A: Clear overrides load, data, and count inputs.

Note B: When counting up, count down input must be high; when counting down, count-up input must be high.
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Schematic Diagrams
MM54C192 Synchronous 4-Bit Up/Down Decade Counter
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MM54C 193 Synchronous 4-Bit Up/Down Binary Counter
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MM54C192/MM74C192 Synchronous 4-Bit Up/Down Decade Counter
MM54C193/MM74C193 Synchronous 4-Bit Up/Down Binary Counter

Physical Dimensions inches (millimeters)
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Ceramic Dual-In-Line Package (J)
Order Number MM54C192J, MM74C192J, MM54C193J or MM74C193J
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LIFE SUPPORT POLICY

NATIONAL’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

2. A critical component is any component of a life

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life

support device or system,
effectiveness.

or to affect its safety or
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Hong Kong Ltd.
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Hong Kong

Tel: (852) 2737-1600

Fax: (852) 2736-9960
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Tel: 81-043-299-2309
Fax: 81-043-299-2408

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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