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Introduction

The ideal logic family should dissipate no power, have zero propaga-
tion delay, controlled rise and fall times;, and have noise immunity
equal to 50 percent of the logic swing. The properties of CMOS
(Complementary MOS) begin to approach these ideal characteris-
tics.

First, CMOS dissipates low power. Typically, the static power
dissipation is 10 nW per gate, which is due to the flow of leakage
currents. The active power depends on power supply voltage,
frequency, output load and input rise time, but typically, gate
dissipation at 1MHz with a 50-pF load is less than 10 mW.

Second, the propagation delays -hrough CMOS are short,
though not quite zero. Depending on power supply voltage, the
delay through a typical gate is on the order of 25 to 50 ns.

Third, rise and fall times are controlled, tending to be ramps
rather than step functions. Typically, rise and fall times tend to be
20 percent to 40 percent longer than the propagation delays.

Last, but not least, is the noise immunity. This approaches 50
percent, being typically 45 percent of the full logic swing.

On a component basis, CMOS is still more expensive than
TTL. However, system level cost may be lower. The power
supplies in a CMOS system will be less expensive since they can be
made smaller and with less regulation. Because of lower currents,
the power supply distribution system czn be simpler and, therefore,
cheaper. Fans and other cooling equipment are not needed because
of the lower dissipation. Longer rise and fall times make the trans-
mission of digital signals simpler. This, in turn, makes transmission
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techniques less expensive. Finally, there is no technical reason why
CMOS prices cannot approach present day TTL prices as sales
volume and manufacturing experience increase. So an engineer
about to start a new design should compare the system level cost of
using CMOS or some other logic family. He may find that even at
today’s prices, CMOS is the most economical choice.

The 74C line consists of CMOS parts which are pin and func-
tional equivalents of many of the most popular parts in the 7400 TTL
series. This line is typically 50 percent faster than the 4000A series
and sinks 50 percent more current. For ease of design, it is specified
at TTL levels as well as CMOS levels, and there are two tempera-
ture ranges available: 54C, —55°C to +125°C or 74C, —40°C to
+85°C.

TTL FAMILY

TTL devices differ widely in function, complexity and perfor-
mance, but their electrical input and output characteristics are very
similar and are defined and tested to guarantee compatibility. The
oldest TTL product category is the gold-doped double-diffused
type, whichis made up of the 7400 devices. The 74H family is a high
performance version of the 74 series which uses the gold doped
structure, but has higher power and faster speeds. The 74S pro-
ducts are fabricated with a nonsaturating Schottky clamped transis-
tor technique. The 74S TTL products are very high performance,
high-power devices. The newest and most popular TTL category is
the 74LS low-power schottky family. These products feature the
performance of the 74 family at about one-quarter the power.

Absolute Maximum Ratings

The absolute maximum ratings constitute limiting values above
which serviceability of the device may be impaired. Provisions
should be made in system design and testing to limit voltages and
currents as shown in the table.

Operating Temperature and Voltage Ranges

The nominai supply voltage (Vcc) for all TTL circuits is +5.0
volts. Commercial grade (7400) parts are guaranteed to perform
with a +5 percent supply tolerance (250 mV) over an ambient
temperature range of 0°C to 70°C. The Military grade (5400) parts
are guaranteed to perform with a 10 percent supply tolerance

(£500 mV) over an ambient temperature range of —55°C to
+125°C.




Input Loading and Output Drive Characteristics

The logic levels of all the TTL products are fully compatible
with each other. However, the input loading and output drive
characteristics of each of these families is different and must be
taken into consideration when mixing the TTL families ina system.

Mixing TTL Families

Most TTL families are intended for use together, but this
cannot be done indiscriminately. Each family of TTL devices has
unique input and output characteristics optimized to get the desired
speed or power features. Fast devices like 74S and 74H are de-
signed with relatively low input and output impedances. The speed
of these devices is determined primarily by fast rise and fall times
internally, as well as at the input and output nodes. These fast
transitions cause noise of various types in the system. Power and
ground line noise is generated by the large currents needed to
charge and discharge the circuit and load capacitances during the
switching transitions. Signal line noise is generated by the fast
output transitions and the relatively low output impedances, which
tend to increase reflections.

The noise generated by these 74S and 74H can only be toler-
ated in systems designed with very short signal leads, elaborate
ground planes, and good, well decougled power distribution net-
works. Mixing the slower TTL families like 74 and 74LS with the
higher speed families is also possible but must be done with caution.
The slower speed families are more susceptible to induced noise
than the higher speed families due to their higher input and output
impedances. The low power Schottky 74LS family is especially
sensitive to induced noise and must be isolated as much as possible
from the 74S or 74H devices. Separate or isolated power and
ground systems are recommended, and the LS input signal lines
should not run adjacent to lines driven by 74S or 74H devices.

Mixing 74 and 74LS is less restrictive, and the overall system
design need not be so elaborate. Standard two-sided PC boards can
be used with good decoupled power and ground grid systems. The
signal transitions are slower and therefore generate less noise.
However, good high-speed design techniques are still required,
especially when working with counters, registers, or other devices
with memory.

Clayton L. Hallmark




Section One

CMOS

Included in this chapter are the 4000 and 74C series of
complementary MOS, or CMOS, digital ICs. Throughout,
you'll find logic diagrams, which are block diagrams using logic
symbols, power dissipation information and truth tables.
Also, data for quiescent current, TTL-driving capability loads
and supply voltage range are given.




4000-Series CMOS
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CMOS Chip Lis

4000 Dual 3-Input NOR Gate Plus Inverter ..........cceeseecsesens
4001 Ouadruple 2-Input NOR Gate.... =
4002 Dual 4-Input NOR Gate........... .
4006 18-Stage Static Shift Register ..........ooevisisemscncsieinnnn
4007 Dual Complementary Pair Plus Inverter
4008 4-Bit FUll ADTET......ceveeecveneciierinensseesesnsstsssseecsenssanse
4009 Hex Buffer (Inverting) ......
4010 Hex Buffer (Noninverting)
4011 Quad 2-input NAND Gate
4012 Dual 4-Input NAND Gate
4023 Triple 3-Input NAND Gate
4013 BM Dual D Flip-Flop...........
4014 8-Stage Static Shift Register ...............
4015 Dual 4-Bit Static Register ..
4016 Quad Bilateral SWItCh .......ccoeveeerveneneiiciieiesniannnnns -
4017 Decade Counter/Divider with 10 Decoded Outputs......... 28
4022 Divide-by-8 Counter/Divider with 8 Decoded Outputs .29
4018 Presettable Divide-by-N Counter........ ccocvvneienininences 30
4019 Quad AND-OR Select Gate........ccoeees covvernnesiesessisnaencens 31
4020 14-Stage Ripple Carry Binary COUNers..........cuuevevanecenes 32
4040 14-Stage Ripple Carry Binary Counters......ooueescunnincs 33

4060 12-Stage Ripple Carry Binary Counters.......cooueserneess 34
4021 8-Stage Static Shift Register .........ceenennnnsccnssnnenns 35
4023 Triple 3-Input NAND Gate......ccccmvrmimnieimmransisssnissnsasesenss 36
4025 Triple 3-Input NOR Gate ........cocvvuiuemimninmriissssnesssecnenes 37

4024 7-Stage Ripple-Carry Binary Counter...

4025 Triple 3-Input NOR Gate .............ouneene. ..39
4027 Dual JK Master/Slave Flip-FIOp......c.covueriiunisnrninesecns 41
4028 BCD-to-Decimal Decoder ........... .42
4029 Presettable Binary/Decade Up/Down Counter ................ 43
4030 Ouad Exclusive-OR Gate............... 44
4031 64-Stage Static Shift Register ....... 45
4034 8-Stage 3-State Bidirectional Parallel,Serial

Input/Output BuS REGISION......covvvvriiceeecrincicirsstnnssiseens 46
4035 4-Bit Parallel-In/Parallel-Out Shift Reglister .... .48
4041 Ouad True/Complement Buffer ...............c.e... ...50
4042 Quad Clocked D Latch .......ccovueveneeens S— 51
4043 Quad 3-State NOR R/S Latches..... 52
4044 Quad 3-State NAND R/S Latches......ccoevevveesnseisennanas 53

4046 Micropower Phase-Locked LOOP........couueuuiennnes
4047 Low-Power Monostable/Astable Multivibrator ...
4048 3-State Expandable 8-Function 8-input Gate....
4049 Hex Inverting Buffer.........cooveeninnns venienacenenee
4050 Hex Noninverting Buffer
4051 Single 8-Channel Analog Multiplexer/Demultiplexer-...... 59
4052 Dual 4-Channel Analog Multiplexer/Demultiplexer.......... 61
4053 Triple 2-Channel Analog Multiplexer/Demultiplexer ........ 62
4066 Quad Bilateral Switch.... -

4069 INVErter CirCUIL ......covrereeerierieriiriisiasinsianssrssessssnssncsnnoneanesd
4070 Quad 2-Input Exclusive-OR Gate
4071 Ouad 2-Input OR Buffered B Series Gate ...........ccceuesens 66




4081 Quad 2-input AND Buffered B Series Gate
4073 Double Buffered Triple 3-Input NAND Gate
4075 Double Buffered Triple 3-input NOR Gate........c.cuen.......
4076 3-State Ouad D Flip-Flop
4089 Binary Rate Multiplier

4527 BCD Rate Multipier.......

4093 Ouad 2-Input NAND Schmitt Trigger.................coeereeneent 73
40106 Hex Schmitt Trigger 74
40160 Decade Counter with Asynchronous Clear.................... 75

40161 Binary Counter with Asynchronous Clear
40162 Decade Counter with Synchronous Clear....
40163 Binary Counter with Synchronous Clear.......................
40174 Hex D Flip-Flop
40175 Quad D Flip-Flop
40192 Synchronous 4-Bit Up/Down Decade Counter
40193 Synchronous 4-Bit Up/Down Binary Counter................
4510 BCD Up/Down Counter
4516 Binary Up/Down Counter
4511 BCD-to-7 Segment Latch/Decoder/Driver ............cc.......
4518, 4520 Dual Synchronous Up Counters..............c.cceenenen.nd
4519 4-Bit AND/OR Selector..
4723 Dual 4-Bit Addressable Latch
4724, 4099 8-Bit Addressable Latches

74C00-Series CMOS
74C00 Quad 2-Input NAND Gate 90
74C02 Ouad 2-Input NOR Gate 91
74C04 Hex Inverter. 92
74C10 Tripie 3-Input NAND Gate ; 93
74C20 Dual 4-Input NAND Gate .94
74C08 Quad 2-Input AND Gate 95
74C86 Ouad 2-Input EXCLUSIVE-OR Gate .........ccourerensmenenecs 96
74C14 Hex Schmitt Trigger 97
74C30 8-Input NAND Gate 98
74C32 Quad 2-Input OR Gate 99
74C42 BCD-to-Decimal Decoder. 100
74C48 BCD-to-7-Segment Decoder 101
74C73 Dual J-K Flip-Flops with Clear 102
74C76 Dual J-K Flip-Flops with Clear and Preset................. 103
74C107 Dual J-K Flip-Flops with Clear 104
74C74 Dual D Flip-Flop 105
74C83 4-Bit Binary Full Adder. 106
74C85 4-Bit Magnitude Comparator 107

74C89 64-Bit 3-State Random Access Read-Write Memory . 108
74C90 4-Bit Decade Counter

74C93 4-Bit Binary Counter.. 110
74C95 4-Bit Right-Shift/Left-Shift Register............cc.ecernemraesen 111
74C151 8-Channel Digital Multiplexer 112
74C154 4-Line to 16-Line Decoder/Demultipiexer ................. 113
74C157 OQuad 2-Input Multiplexers 114
74C160 Decade Counter 115
74C161 Binary Counter 116
74C162 Decade Counter 117
74C163 Binary Counter 118
74C164 8-Bit Parallel-Out Serial Shift Register ............cc..... 119
74C173 TRI-STATE® Quad D Flip-Flop 120
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74C192 Synchronous 4-Bit Up/Down Decade Counter ......... 121
74C193 Synchronous 4-Bit Up/Down Bina'y Counter ........... 122
74C195 4-Bit REGiStOrS.....ccoverierritsmsrsmsnsstssainsensisnansmsssiesenees 123
74C922 16-Key Encoder 124
74C923 20-Key ENCOder ....c..ccnivivcsnrrsasassraes 125
74C927, 74C928 4-Digit Counters with Multiplexed

7-Segment Output Drivers 126

80C00-Series CMOS

80C95, 80C97 3-State Hex Buffers 127
80C96, 80C98 3-State Hex Inverters 128

12




4000 DUAL 3-INPUT NOR GATE PLUS INVERTER

The 4000 is a monolithic complementary MOS (CMOS)
dual 3-input NOR gate plus an inverter. N-channel and
P-channel enhancement mode transistors provide a symmet-
rical circuit with output swings essentially equal to the supply
voltage. This results in high noise immunity over a wide
supply voltage range. No DC power other than that caused by
leakage current is consumed during static conditions. All
inputs are protected against static discharge and latching
conditions.

Supply Voltage Range 3V to 15V
Power 10nW typ.
Noise Immunity 0.45 Voo typ.
Voo F E D K L G
14 13 12 1 10 9 8
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4001 QUADRUPLE 2-INPYT NOR GATE

The 4001 is a monolithic complementary MOS (CMOS)
quadruple 2-input NOR gate integrated circuit. N-channel and
P-channel enhancement mode transistors provide a symmet-
rical circuit with output swings essentially equal to the supply
voltage. This results in high noise immunity over a wide
supply voltage range. No DC power other than that caused by
leakage current is consumed during static conditions. All
inputs are protected against static discharge and latching
conditions.

Supply Voltage Range 3Vto 15V
Power 10 nW (typ.)
Noise Immunity 0.45 Voo (typ.)

v]:‘ L) L L " I' s

4001
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4002 DUAL 4-INPUT NOR GATE

The 4002 NOR gate is amonolithic complementary MOS
(CMOS) integrated circuit. The N-channel and P channel
enhancement mode transistors provide a symmetrical circuit
with output swings essentially equal to the supply voltage.
This results in high noise immunity over a wide supply voltage
range. No DC power other than that caused by leakage
current is consumed during static conditions. All inputs are
protected against static discharge and latching conditions.

Supply Voitage Range 3Vito 15V

Power 10 aW (typical)
Noise Immunity 0.45 Voo (typical)
Voo NC
l ) 13 12 " 0 ) l '
1 ? 3 ¢ s I . l ?
v
4002 " =

15




~ 4006 18-STAGE STATIC SHIFT REGISTER .

The 4006 18-stage static shift ragister is comprised of
four separate shift register sections, two sections of four
stages and two sections of five stages. Each section has an
independent data input. Outputs are available at the fourth
stage and the fifth stage of each section. A common clock
signal is used for all stages. Datais shi‘ted to the next stage on
the negative-going transition of the clock. Through approp-
riate connections of inputs and outputs, multiple register
sections of 4, 5, 8 and 9 stages or sirgle register sections of
10, 12, 13, 14, 16, 17 and 18 stages can be implemented using

one package.

Supply Voltage Range
Noise Immunity
Clock Input Capacitance
Speed of Operation

Voo  OUTp+4

3Vto 15V
0.45 Voo typ.
6 pF typ.

10 MHz typ.

with Voo = 10V
0UTp,+5 0UTp,+4  OUTp;+4 0UTp D 0UTp 4

Iu 13 12 n 10 9 8
i |
1 STAGE 1 STAGE
4 4 4 4
STAGES STAGES STAGES STAGES
I — _
1 2 3 4 5 l 6 l 7
DATA1 NC CLOCK DATA2 DATA3 DATA4 Vss
D cLé D+1 e
Truth Table
o| T ] 4006
1 | 1 X = Don’t care
A = Level change
X 'J_ NC NC = No change

16




4007 DUAL COMPLEMENTARY PAIR PLUS INVERTER

The 4007 consists of three complementary pairs of
N-channel and P-channel enhancement mode MOS transis-
tors suitable for series/shunt applications. All inputs are pro-
tected from static discharge by diode clamps to Vpp and Vss.

For proper operation, the voltages at all pins must be
constrained to be between Vss —0.3V and Vbp +0.3V at all
times.

Supply Voitage Range 3Vto 15V

Noise Immunity 0.45 Ve typ.

Voo, Voo
ALRE

INPUT 2 :}THDUWY INPUT L 3——I"oumrr

N 15 oF | w 1996
T I sl
4007 4007

Voo

17




4008 4-BIT FULL ADDER

The 4008 consists of four full-adder stages with fast look ahead
carry provision from stage to stage. Circuitry is included to provide
a fast parallel carry out bit to permit high-speed operation in arith-
metic sections using several 4008Bs. 4008B inputs include the four

sets of bits to be added, Al to A4 and

B1 to B4, in addition to the

carry in bit from a previous section. 40(8B outputs include the four
sum bits, S1 and S$4, in addition to the high-speed parallel carry out
which may be utilized at a succeeding CD4008B section. All inputs
are protected from damage due to static discharge by diode clamps

to Voo and GND.
Supply Voltage Range 3Vito 15V
Noise Immunity 0.45 Voo typ.
TTL Compatibility Fanout of 2 driving 74L
or 1 driving 74LS
Quiescent Current 15V
Maximum Input Leakage 1uA at 15V
AR, CARRY =0 co (EARRY OUT)
15 |
:: (\rc1 : SUM ‘—o" “
ca
83 C‘rz L—-b ol LI
a3 0 - ©
c3
e >l on
AI& -» sy
t €2
8 (% L -> sum | 10 T
A O— - Y
F 3
C) (CARRY IN} H
4008
A, B Ci|CO Sum
o 0 of|o o
1 0 0]o0 1
o 1 ofo 1 Truth Table
1 1 0 1 0
o 0 1]0 1 4008
1 0 1 1 0
0 1 1 1 0
1 1 1 1 1

18




4009 HEX BUFFER (INVERTING)

These hex buffers are monolithic complementary MOS
(CMOS) integrated circuits. The N-channel and P-channel
enhancement mode transistors provide a symmetrical circuit
with output swings essentially equal to the supply voltage.
This results in high noise immunity over a wide supply voltage
range. No DC power other than that caused by leakage
current is consumed during static conditions. All inputs are
protected against static discharge. These gates may be used
as hex buffers, CMOS to DTL or TTL interface, or as CMOS
current drivers. Conversion ranges are from 3 to 15 volts

providing Vcc =< Vop.

Supply Voitage Range
Power

Noise immunity

Current Sinking Capability

Voo

3V to 15V
100 nW (typical)
0.45 Voo (typical)

8 mA (min) at Vo = 0.5V and Voo = 10V

4009
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4010 HEX BUFFER (NONINVERTING)

These hex buffers are monolithic complementary MOS
(CMOS) integrated circuits. The N-channel and P-channel
enhancement mode transistors provide a symmetrical circuit
with output swings essentially equal to the supply voltage.
This results in high noise immunity over a wide supply voltage
range. No DC power other than rhat caused by leakage
current is consumed during static conditions. All inputs are
protected against static discharge. These gates may be used
as hex buffers, CMOS to DTL or TTL interface, or as CMOS
current drivers. Conversion ranges are from 3 to 15 volts
providing Vcc < Vob.

Supply Voltage Range 3Vito 15V

Power 10 nW (typical)

Noise |mmunity 0.45Voo (typical)

Current Sinking Capability 8 mA (min) at Vo = 0.5V and Voo = 10V
Voo

.
il I
Y Ly
— ,
JAN

lﬁ
A.
i 1 2 3 4 s 6 7 8
Vee Ves
4010




4011 QUAD|2-INPUT NAND GATE

These NAND gates are monolithic complementary MOS
(CMOS) integrated circuits. The N-channel and P-channel
enhancement mode transistors provide a symmetrical circuit
with output swings essentially equal to the supply voltage.
This results in high noise immunity over a wide supply voltage
range. No DC power other than that caused by leakage
current is consumed during static conditions. All inputs are
protected against static discharge and latching conditions.

Supply Voitage Range 3Vito 15V

Power 10 nW(typical)
Noise Immunity 0.45 Vbb(typical)
Voo
l 14 13 ll 2 1" 10 [9 8
1 ] 2 3 N ls 6 i ]
Vss

4011
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4012 DUAL 4-INPUT NAND GATE

These NAND gates are monolithic complementary MOS
(CMOS) integrated circuits. The N-channel and P-channel
enhancement mode transistors provide a symmetrical circuit
with output swings essentially equal to the supply voltage.
This results in high noise immunity over a wide supply voltage
range. No DC power other than -hat caused by leakage
current is consumed during static conditions. All inputs are
protected against static discharge and latching conditions.

Supply Voltage Range 3Vito 15V
Power 10 nW (typical)
Noise Immunity 0.45 VoD (typical)
Voo
lM 13 L} " 10 ) 8

Ve
4012




4023 TRIPLE 3-INPUT NAND GATE _

These NAND gates are monolithic complementary MOS
(CMOS) integrated circuits. The N-channel and P-channel
enhancement mode transistors provide a symmetrical circuit
with output swings essentially equal to the supply voltage.
This results in high noise immunity over a wide supply voltage
range. No DC power other than that caused by leakage
current is consumed during static conditions. All inputs are
protected against static discharge and latching conditions.

Supply Voltage Range 3V to 15V
Power 10 nW (typical)
Noise Immunity 0.45 VoD (typical)
Voo
14 13 12 " 10 9 8
)|
1 2 3 4 5 6 l 7
Vss
4023




. . 4013 BM DUAL D FLIR-FLOP

The 4013 dual D flip-flop is a monolithic complementary MOS
(CMOS) integrated circuit constructed with N-channel and
P-channel enhancement transistors. Each flip-flop has independent
data, set, reset and clock inputs and €} and Q outputs. These
devices can be used for shift register app'ications, and by connect-
ing Q output to the data input, for counter and toggle applications.
The logic level present at the D input is transferred to the Q output
during the positive-going transition of the clock pulse. Setting or
resetting is independent of the clock and is accomplished by a high
level on the set or reset line respectively.

Supply Voltage Range 3Vito 15V
Noise Immunity 0.45 Voo typ.
TTL Compatibility Fanout of 2 driving 74L or 1 driving 74LS
Vpb a2 a2 CLOCK2 RESET2  DATA2 SET 2
l 14 13 12 n 10 9 8
FIF I FIF
1 2
1 ) 3 a 5 6 ] 7
o (1] CLOCK1 RESET1  DATA1 SET1 Vss
4013
= Truth Table
cLt D R S Q Q
—= 4013
Vs 0 0 0 0 1
g 1 0 ] 1 0
N~ x 0 ] a o]
X X 1 0 0 1 No cha
change
x 1 1
X 0 O |t = Level change
X x U ! U ' | x = Don'tcare case




4014 8-STAGE STATIC SHIFT REGISTER '

The 4014 is an 8-stage parallel input/serial output shift regis-
ter. A parallel/serial control input enables individual jam inputs to
each of 8 stages. Q outputs are available from the sixth, seventh and
eighth stages.

When the parallel/serial control input is in the logical 0 state,
data is serially shifted into the register synchronously with the
positive transition of the clock. When the parallel/serial control
input is in the logical 1 state, data is jammed into each stage of the
register synchronously with the positive transition of the clock.

Supply Voltage Range 3Vito 15V
Noise Immunity 0.45 vce to typ.
Speed of Operation 5 MHz typ.
PAR
N BUF PAR/
—ee  OUT  SER SER
Voo 7 ] [y " CLK  CONY
I 16 15 14 13 12 1 10 I 9
- —
' 2 3 4 5 3 1 8
(] o ] 3 2 1 Vs
PAR  guF BUF N ~ 4
n ouT our PAR IN
4014
PARALLEL/
+ | SERIAL at
CL SERJAL PIt1]Ptn Q,
INPUT CONTROL (INTERNAL}
e X 1 0 0 0 0
j X : ; : ; : Truth Table
e 13 1 1 1 1 1 40 1 4
e 0 0 X X 0 Q.1
el 1 0 X X 1 Q,t
NG
N\ X X X X m Q. CHANGE
LEVEL CHANGL X DON'T CARE CASE
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4015 DUAL 4-BIT STATI

REGISTER

The 4015 consists of two identical, independent, 4-stage
serial-input/parallel-output registers. Each register has indepen-
dent clock and reset inputs, as well as a single serial data input. Q
outputs are available from each of the four stages on bothregisters.
All register stages are D-type, mastez-slave flip-flops. The logic
level present at the data input is transferred into the first register
stage and shifted over one stage at each positive-going clock transi-
tion. Resetting of all stages is accomplshed by a high level on the
reset line. Register expansion to eight stages using one 4015
package, or to more than eight stages using additional 4015 is
possible. All inputs are protected from static discharge by diode

clamps to Voo and Vss.

Supply Voltage Range
Noise Immunity
Speed of Operation

3Vto 15V
0.45 Vee typ.

9 MHz (typ.) clock rate at Voo — Vss = v

Voo DATA, RESETy Ol

|1s 15 14 13

02y a3, 04,

12 "

10

CLOCK,

4 — 4
STAGE | STAGE
1 2 3 q 5 6 ? ]
CLOCKy D4y Q3. a2, Q. RESET, DATA, Vg
4015
S| O (BCN SOV Truth Table
Ve o 4 o Q4 £
/0 B (Il o 4015
~ X ] o Q, {No change)
x [ x |1 [of o S
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4016 QUAD BILATERAL SWITCH

The 4016is a quad bilateral switch that utilizes P-channel
and N-channel complementary MOS (CMOS) circuits to pro-
vide an extremely high off resistance and low on resistance
switch. The switch will pass signals in either direction and is
extremely useful in digital switching.

Supply Voltage Range

3V to 15V

Noise Immunity 0.45 Ve typ.
Digital and Analog Levels + 7.5 Vpeak
On Resistance 30‘(1)9 typ\.l 15y
DD — VDD =
(S,w/lg:':l gharatcteristics éskou = 400} typ.
d :
V:Itage ll;g:l!lo @fis ?—-tyl% kHz RL = 10k
Linearity 5% :ﬁsmr}i?& typ.
@fis = z
Leakage Vis = 5 Vpp
Voo - Vss = 10V
R = 10 kQ
1 14
INPUT A emmetd SW A b= Vpo
A T 9
QUTPUT A e CONT A
3 I l 12
QuTPUT B r SWD CONTD
4 1
INPUT B J INPUT D
SwW8
CONT B _5.4_| : 19 outPuTD
CONTC . _I.__.?_ OUTPUT C
? SWC 8 PUT C

4016
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4017 DECADE COUNTER/DIVIDER WITH (10 DECODED QUTPUTS

The 4017 is a 5-stage divide-by-10 Johnson counter with
10 decoded outputs and a carry-out bit. The 4022 is a 4-stage
divide-by-8 Johnson counter with eight decoded outputs anda
carry-out bit.

These counters are cleared to their zero count by a
logical 1 on their reset line. These counters are advanced on
the positive edge of the clock signal when the clock enable
signal is in the logical 0 state.

The configuration of the 4017 and 4022 permits
medium-speed operation and assures a hazard free counting
sequence. The 10/8 decoded outputs are normally in the
logical 0 state and go to the logical 1 state only at their
respective time slot. Each decoded output remains high for
one full clock cycle. The carry out signal completes a full cycle
for every 10/8 clock input cycles and is used as a ripple carry
signal to any succeeding stages.

11

DECODED OUTPUT “7” DECDDED OUTPUT "9~

DECODED OUTPUT “3” DECODED OUTPUT “4"

Supply Voltage Range 3vito 15V
Noise Immunity 0.45 Vi typ.
TTL Compatibility Fanout of 2 driving
741 or 1 driving
74LS
Speed of Operation 5.0 MHz typ. with 10V VDD
Power 10, W typ.
DECODED DUTPUT “§” —‘- U i Voo
OECODED DUTPUT “1* =2 1S Reser
DECODED DUTPUT “0” —31 l CcLOCK
DECODED DUTPUT “2” —4- ‘—3- CLOCK ENABLE
DECODED DUTPUT 8" —= 12 carmy-ouT
~J
~dl
L

© -
I -]

Vg OECODED OUTPUT “8”

4017




4022 DIVIDE-BY-8 COUNTER/DIVIDER WITH 8 DECODED OUTPUTS

The 4017 is a 5-stage divide-by-10 Johnson counter with
10 decoded outputs and a carry-out bit. The 4022 is a 4-stage
divide-by-8 Johnson counter with eight decoded outputs anda
carry-out bit.

These counters are cleared to their zero count by a
logical 1 on their reset line. These counters are advanced on
the positive edge of the clock signal when the clock enable
signal is in the logical 0 state.

The configuration of the 4017 and 4022 permits
medium-speed operation and assures a hazard free counting
sequence. The 10/8 decoded outputs are normally in the
logical 0 state and go to the logical 1 state only at their
respective time slot. Each decoded output remains high for
one full clock cycle. The carry out signal completes a full cycle
for every 10/8 clock input cycles and is used as a ripple carry
signal to any succeeding stages.

Supply Voltage Range 3V to 15V

Noise Immunity 0.45 Vop typ.

TTL Compatibility Fanout of 2 driving
T4L or 1 driving

74LS )
Speed of Operation 5.0 MHz typ. with
10V Voo

Power 10, W typ.
1 U 16
DECODED DUTPUT “1* =] LI
DECODED DUTPUT B =2 5 peser
DECODED DUTPUT 2% = 2 cLock
DECODED DUTPUT ‘5~ — 13 cLock EnasLE
DECODED DUTPUT 8~ = 2 cARRY-OUT
6 n
NG = —— DECDDED DUTPUT "4~
4 0
DECODED DUTPUT 3~ 1% oecooeo putpuT 7

4022




4018 PRESETTABLE DIVIDE-BY-N COUNTER

The 4018B consists of five Johnson counter stages. A
buffered Q output from each stage, clock, reset, data, preset
enable and five individual jam inputs are provided. The
counter is advanced one count at the positive clock signal
transition. A high reset signal clears the counters to an all
zero condition. A high preset enable signal allows information
on the jam inputs to preset the counter. Antilock gating is
provided to assure the proper counting sequence.

Supply Voitage Range 3V to 15V
Noise Immunity 0.45 VoD typ.
TTL Compatibility Fanout of 2 driving 74L

or 1 driving 74LS

JAM PRESET  JAM
Voo  ReSET cLock @5 5 4 ENABLE 4
16 15 18 13 12 n 10 9
e
1 2 3 4 5 6 7 l 8
DATA  JAM JAM a2 1] a3 JAM Vss
1 2 3
4018
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4019 QUAD AND-OR SELECT GATE

The 4019 is a complementary MOS quad AND-OR
select gate. Low power and high noise margin over a wide
voltage range is possible through implementation of
N-channel and P-channel enhancement mode transistors.
These complementary MOS (CMOS) transistors provide the
building blocks for the 4 AND-OR select gate configurations,
each consisting of two 2-input AND gates driving a single
2-input OR gate. Selection is accomplished by control bits Ka
and Ks. All inputs are protected against static discharge
damage.

Supply Voltage Range 3V to 15V
Noise Immunity 0.45 Vop typ.
TTL Compatibility Driving 74L or 1 driving 74LS
Vpp Al Kg D4 03 02 D1 Ka
16 15 14 13 12 1" 10 9
]
ES
1 2 3 4 5 (] 7 8
84 A3 83 A2 82 Al B1 Vss
4019
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2 4020 14-STAGE RIPPLE CARRY BINARY COUNTERS

The 4020 and 4060 are 14-stage ripple carry binary
counters, and the 4040BM/4040BC is a 12-stage ripple carry
binary counter. The counters are advanced one count on the
negative transition of each clock pulse. The counters are
reset to the zero state by a logical 1 at the reset input

independent of clock.

Supply Voltage Range 1Vto 15V
Noise Immunity C.45Voo typ.
TTL Compatibility Fanout of 2 driving 74L or
1 driving 74LS
Speed of Operation €MHz typ. at Voo = 10V
vpp 011 Qip Qg Qg RESET ¢ Q1
|1s 15 Ja 13 J12 |n |1o 9
VoD
VsS

012

013

Q14

g 05 Q7 Q4 Vss
4020



4040 14-STAGE RIPPLE CARRY BINARY COUNTERS .

The 4020 and 4060 are 14-stage ripple carry binary
counters, and the 4040BM/4040BC is a 12-stage ripple carry
binary counter. The counters are advanced one count on the
negative transition of each clock pulse. The counters are

reset to the zero state by a logical 1 at the reset input
independent of clock.

Supply Voltage Range 1V to 15V

Noise Immunity 0.45Von typ.

TTL Compatibility Fanout of 2 driving 74L or
1 driving 74LS

Speed of Operation 8MHz typ. at Voo = 10V

Vpp Q11 Q19 Qg Qg RESET o1 Q4
I16 15 J1a |13 12 |1 |1n 9

VoD ‘L
- |

Vss
1 2 3 4 5 6 7 | 8
12 0 Q@ 07 0 Q3 Q Vv

4040




4060 12-STAGE RIPPLE CARRY BINARY COUNTERS

The 4020 and 4060 are 14-stage ripple carry binary
counters, and the 4040BM/4040BC is a 12-stage ripple carry
binary counter. The counters are advanced one count on the
negative transition of each clock pulse. The counters are
reset to the zero state by a logical 1 at the reset input
independent of clock.

Supply Voltage Range 1V to 15V

Noise Immunity 0.45Voo typ.

TTL Compatibility Fanout of 2 driving 74L or
1 driving 74LS

Speed of Operation 8NIHz typ. at Voo = 10V

Vpp Q10 Q8 Qg RESET ¢ %0 o0

e |s e iz fre fn IR E
VDD |

S

Vss
1 2 3 4 5 6 7 |s
Q12 013 Q4 Qg Qs a; Qg Vss

4060




4021 8-STAGE STATIC SHIFT REGISTER

The 4021 is an 8-stage parallel input/serial output shift
register. A parallel/serial control input enables individual jam
inputs to each of 8 stages. Q outputs are available from the
sixth, seventh and eighth stages.

When the parallel/serial control input is in the logical 0
state, data is serially shifted into the register synchronously
with the positive transition of the clock. When the parallel/
serial control is in the logical 1 state, data is jammed into each
stage of the register asynchronously with the clock.

Supply Voltage Range 3V to 15V
Noise Immunity 0.45 Ve typ.
Speed of Operation 5 MHz typ.
PAR
N SUF PAR/
p— e OUT  SER SER
Voo 7 (] 5 o IN oK cont
16 15 14 13 12 L 10 9
[1 2 3 4 5 3 7 ]
’ os o8 4 3 2 1 Ve
PIA: BUF BUF P~ —
out our
4021
PARALLEL/
« | SERIAL [0}]
cL SERIAL PL1| Pin Q,
INPUT CONTROL {INTERNAL)
X X 1 Q ] 0 0
o ! o 0 ! Truth Table
X X 1 1 0 1 0 4021
X X 1 1 1 ] 1
e 0 0 X X 0 (s3]
Ve 1 0 X X 1 Q.1
NO
N X [} X X [¢]] On CHANGE
® - LEVEL CHANGE X DON'T CARE CASE
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. 4023 TRIPLE 3-INPUT NAND GATE

These triple gates are monolith.c complementary MOS
(CMOS) integrated circuits constructed with N-channel and
P-channel enhancement mode transistors. They have equal
source and sink current capabilities and conform to standard
B series output drive. The devices also have buffered outputs
that improve transfer characteristics by providing very high
gain. All inputs are protected against static discharge with
diodes to Vpp and Vss.

Supply Voltage Range 3vito 15V
Noise Immunity 0.45 Voo typ.
TTL Compatibility Fanout of 2 driving 74L
or 1 driving 74LS
Maximum Input Leakage 1 A at 15V
Voo
I 14 13 12 1 10 9 8
1 2 3 I 4 5 6 7
Vss
4023




4025 TRIPLE 3-INPUT NOR GATE

These triple gates are monolithic complementary MOS
(CMOS) integrated circuits constructed with N-channel and
P-channel enhancement mode transistors. They have equal
source and sink current capabilities and conform to standard
B series output drive. The devices also have buffered outputs
that improve transfer characteristics by providing very high
gain. All inputs are protected against static discharge with

diodes to Vop and Vss.

Supply Voltage Range
Noise Immunity
TTL Compatibility

Maximum Input Leakage

|14 13 |12 11

3Vto 15V

0.45 Voo typ.

Fanout of 2 driving 74L
or 1 driving 74LS

1 uA at 15V

10 9 §

4025
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4024 7-STAGE RIPPLE-CARRY BJNARY COUNTER

The 4024 is a 7-stage ripple-carry binary counter. Buf-
fered outputs are externally available from stages 1 through
7. The counter is reset toits logical 0 state by alogical 1 on the
reset input. The counter is advanced one count on the nega-

tive transition of each clock pulse.

Supply Voitage Range
Noise immunity
TTL Compatibility

3Vto 15V

0.45 Voo typ.

Fanout of 2 driving 74L
or 1 driving 74LS

Speed 12 MHz (typ.)
input pulse rate
Voo — Vss = 10V
Voo NC (1) a2 NC (1] NC
IM 13 12 " 10 9 8
1 2 3 a 5 6 |7
INPUT RESET a7 as as o L3
PULSES
4024




4025 TRIPLE 3-INPUT NOR GATE

These NOR gates are monolithic complementary MOS
(CMOS) integrated circuits. The N-channel and P-channel
enhancement mode transistors provide a symmetrical circuit
with output swings essentially equal to the supply voltage.
This results in high noise immunity over a wide supply voltage
range. No DC power other than that caused by leakage
current is consumed during static conditions. All inputs are
protected against static discharge and latching conditions.

Supply Voltage Range 3Vito 15V

Power 10 nW (typ.)

Noise Immunity 0.45 Voo (typ.)

Speed of Operation 25 ns (typ.) at CL = 15 pF
Vpp

lm 13 |12 11 10 |9 8

4025 Vss
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Truth Table

*tn-1 INPUTS *t, OUTPUTS
cL* J K S R Q
/1 x o o o 0
/ x a o o | 0
/ o x o o o |
/- x 1 0 o0 | [
. x X 0 0 X {No change)
X X X t 0 X o}
X X X O t X 1
X X X & 1 X 1
4027

| = High Level

O = Low Level

4 = Level Change

X = Don’t Care

® = t,.1 refers to the time interval prior to the
positive clock pulse transition

¢ = 1, refers to the time intervals after the
positive clock pulse transition




4027 DUAL JK MASTER/SLAVE FLIP-FLOP

These dual JK flip-flops are monolithic complementary
MOS (CMOS) integrated circuits constructed with N-channel
and P-channel enhancement mode transistors. Each flip-flop
has independent J, K, set, reset and clock inputs and buffered
Q and Q outputs. These flip-flops are edge-sensitive to the
clock input and change state on the positive-going transition
of the clock pulses. Set or reset is independent of the clock
and is accomplished by a high level on the respective input. All
inputs are protected against damage due to static discharge
by diode clamps to Vbp and Vss.

Supply Voltage Range 3Vito 15V

Noise Immunity 0.45 Voo typ.

TTL Compatibility Fanout of 2 driving 74L

or 1 driving 74LS

Power 50 nW typ.

Speed of Operation 12 MHz typ. with 10V supply
Vpp a1 a1 CLOCK 1 RESET1 K1 N SET

I 16 15 14 13 12 1 10 9

i =

FIFY — |

1 — FiF2
=] |

1 2 3 4 5 6 7 I 8
a2 @2 CLOCK2 RESET2 K2 J2 SET2 Vs
4027




4028 BCD-TO-DECIMAL DECODER

The 4028 is a BCD-to-decimal or binary-to-octal de-
coder consisting of four inputs, decoding logic gates and 10
output buffers. A BCD code applied to the four inputs, A, B, C
and D, results in a high level at the selected one-of-10 decimal
decoded outputs. Similarly, a 3-bit binary code applied to
inputs A, B and C is decoded in octal at outputs 0-7. A
high-level signal at the D input inhibits octal decoding and
causes outputs 0-7 to go low. All inputs are protected against
static discharge damage by diode clamps to Vop and Vss.

Supply Voltage Range 3vto 15V
Noise Immunity 0.45 Voo typ.
TTL Compatibility Fanout of 2 driving 74L
Power or 1 driving 74LS
U s
C—‘4 = Vo0
2 2 (15 5
0 = 3,
7—‘_ ia 4028
9 = 12 ¢
5 =2 L
6 — 10 5
Vss—an -g—a
Truth Table 4028
D ¢ B AJ]O 1 2 3 4 5 6 7 8 9
o o o o|l1 o o o 0o o O o0 O O
o o 0 10 1 o o 0o 0o o0 o o0 O
o 0o 1 o|/lo o 1 o o0 o © o0 o0 O
o 0 1 1/06 o o 1 o0 o0 0 O0 0 O
o 1 0 0|]o o o o 1 o0 0 o0 0 O
o 1 0o 10 © o o o0 1 o0 o0 0 O
o 1 1 0|/o © © o o o0 1 o0 0 O
o 1+ 10 o © o o 0 © 1 o O
1+ o o olo o o o o 0o o0 o0 11 O
1+ © ©6 10 © O0 O0o 0o ©0o o o o 1

EN
N




4029 PRESETTABLE BINARY/DECADE UP/DOWN-COUNTER

The 4029 is a presettable up/down counter that counts in
either binary or decade mode depending on the voltage level applied
at binary/decade input. When binary/decade is at logical 1, the
counter counts in binary; otherwise, it counts in decade. Similarly,
the counter counts up when the up/down input is at logical 1 and vice
versa.

A logical 1 preset enable signal allows information at the jam
inputs to preset the counter to any state asynchronously with the
clock. The counter is advanced one count at the positive-going edge
of the clock if the carry in and preset enable inputs are at logical 0.
Advancement is inhibited when either or both of these two inputs is
at logical 1. The carry out signal is normally at the logical 1 state and
goes to the logical 0 state when the counter reaches its maximum
count in the up mode or the minimum count in the down mode,
provided the carry input is at logical 0 state. All inputs are protected
against static discharge by diode clamps to both Vop and Vss.

Supply Voltage Range 3Vto 15V
Noise Immunity 0.45 Voo typ.
TTL Compatibility Fanout of 2 driving 74L
or 1 driving 74LS
JAM INPUTS
A BINARY/
VDD cLock @3 3 2 Q2 UP/DDWN DECADE
16 15 14 13 12 1" 10 9
1 2 3 4 5 6 7 8
PRESET a4 J4 J1 CARRY m CARRY Vgs
ENABLE JAM INPUTS IN out
4029



4030 QUAD EXCLUSIVE-OR GATE

These Exclusive-OR gates are monolithic complemen-
tary MOS (CMOS) integrated circuits constructed with
N-channel and P-channel enhancement mode transistors. All
inputs are protected against static discharge with diodes to

Vob and Vss.

Supply Voltage Range
Power

Speed of Operation
Noise Immunity

.

v,

.

1

3vito 15V
100 nW (typ.)
40 ns (typ.)
0.45 Vce (typ.)

1

w s

I—JJJ
0

'_'I'L\

Ll_l—,

Y
A

I_TT_‘

I

4030

6

o
B

5 I l ’

V., .

Truth Table 4030

Where: 1" = High Level
0" = Low Level

"—‘OC—

= |l=10]|0O|®




4031 68-STAGE STATIC SHIFT REGISTER

The 4031 is an integrated, complementary MOS (CMOS),
64-stage, fully static shift register. Two data inputs, data in and
recirculate in, and a mode control input are provided. Data at the
data input (when mode control is LOW) or data at the recirculate
input (when mode controlis HIGH), which meets the setup and hold
time requirements, are entered into the first stage of the register
and are shifted one stage at each positive transition of the clock.

Data output is available in both true and _complement forms
from the 64th stage. Both the data out (Q) and data out (Q) outputs
are fully buffered.

The clock input of the 4031BM/4031BC is fully buffered and
presents only a standard input load capacitance. However, a de-
layed clock output (CLb) allows reduced clock drive fanout and
transition time requirements when cascading packages.

Supply Voltage Range
Noise Immunity
TTL Compatibility

3V to 15V

0.45 Voo typ.

Fanout of 2 driving 74L
or 1 driving 74LS

Range Of Operation DC to 8 MHz

(typical @ Voo = 10V)
Clock Input SpF (typ.)

Input Capacitance
High Current Sinking Capability, 1.6mA

Q Output

@ Voo = 5V and 25 °

MODE CONTROL (data selection}

c

MOOE [0ATA|RECIRCULATE | OATA INTO
CONTROL{ IN { IN FIRST SE
[ 0 x |
PECICULATE th —d 1 18 fm- o R N LI B
cocnmw —{2 18 | paATAIN _: - ; .l. _(: —
NC =i 3 14 foe NC
s N - EACH STAGE
e —s o - 8 T T a
BATAOUT () = § 1) S—3 0 Vs 0
GATA JUT ) —q ? 10 == MO0t CONTRBL - 1 o '
vss —1? sf— Bttt o x | =~ 1" NG

4031

X = irrelevant

NC = nochange
/" = Low 10 High lgvel transition
“\—= High 1o Low leve! transition

Truth Tables 4031



4034 8-STAGE 3-STATE BIDIRECTIONAL

PARALLEL/SERIAL INPUT/OUTPUT BUS REGISTER '

The 4034 is an 8-bit CMOS static shift register with two
parallel bidirectional data ports (A and B) which, when com-
bined with serial shifting operations, can be used to bidirec-
tionally transfer parallel data between two buses, convert
serial data to parallel form and direct them to either of two
buses, store (recirculate) parallel data, or accept parallel data
from either of two buses and convert them to serial form.
These operations are controlled by five control inputs:

B A enable (AE)—A data port is enabled only when
AE is at logical 1. This allows the use of a common
bus for multiple packages.

B A-bus-to-B-bus/B-bus-to-A-bus (A/B)—This input
controls the direction of data flow. When at logical 1,
data flows from port A to B (A is input and B is
output). When at logical 0, the data flow directionis
reversed.

B Asynchronous/synchronous (A/S)—When A/S is
at logical 0, data transfer occurs at positive transi-
tion of the clock. When A/S is at logical 1, data
transfer is independent of the clock for parallel op-
eration. In the serial mode, A/S input is internally
disabled such that the operation is always syn-
chronous. Asynchronous serial operation is not
possible.

B Parallel/serial (P/S)—A logical 1 P/S input allows
data transfer into the registers via A or B port
(synchronous if A/S =logical 0 and asynchronous if
A/S =logical 1). A logical 0 P/S allows serial data to
transfer into the register synchronously with the
positive transistion of the clock, independent of the
A/S input.

B Clock—Single phase, enabled only in synchronous
mode. Either P/S =logical 1 and A/S =logical 0 or
P/S = logical 0.

46




All register stages are D-type master-slave flip-flops
with separate master and slave clock inputs generated inter-
nally to allow synchronous or asynchronous data transfer
from master to slave. Allinputs are protected against damage
due to static discharge by diode clamps to Vop and Vss.

Supply Voitage Range 3vto 18V
Noise Immunity 0.45 Voo typ.
TTL Compatibility Fanout of 2 driving 74L

or 1 driving 74LS

vVob A3 A2 Al CLOCK A s

M A M N M
u Izz lzz Izt Izo Iu Iu ln Iu Ils Iu Iu

O O O L A

B4 83 82 L] SERIAL
] L] AE SATA AR vgs

4034
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4035 4-BIT PARALLEL-IN/PARALLEL-OUT-SHIFT REGISTER -

The 4035 4-bit parallel-in/parallel-out shift register is a
monolithic complementary MOS (CMOS) integrated circuit
constructed with P-channel and N-channel enhancement
mode transistors. This shift register is a 4-stage clocked
serial register that has provisions for synchronous parallel
inputs to each stage and serial inputs to the first stage via JK
logic. Register stages 2, 3 and 4 are coupled in a serial D
flip-flop configuration when the register is in the serial mode
(parallel/serial control LOW).

Parallel entry via the D line of each register stage is
permitted only when the parallel/serial control is HIGH. In
the parallel or serial mode, information is transferred on
positive clock transistions.

When the true/complement control is HIGH, the true
contents of the register are available at the output terminals.
When the true/complement control is LOW, the outputs are
the complements of the data in the register. The true/
complement control functions asynchronously with respect to
the clock signal.

JK input logic s provided on the first stage serial input to
minimize logic requirements, particularly in counting and
sequence-generation applications. With JK inputs connected
together, the first stage becomes a D flip-flop. An asynchron-
ous common reset is also provided.

Supply Voitage Range 3V to 15V

Noise tmmunity 0.45 Voo typ.

TTL Compatibility Famout of 2 driving 74L
or 1 driving 74LS

Power Dissipation 5u. W typ. (ceramic)

Speed To 5 MHz




TRUE/COMPLEMENT OUTPUTS

PARALLEL INPUTS

Voo ozdiz oud@ oede Pl Pl3 Pz "
16 15 18 13 12 " 10 9
-
[ 2 3 ] 5 3 ? I ]
oV Tie K J RESET  CLOCK P/ Vss
——————
TRUE/COMPLEMENT SERIAL
ouTPUT INPUTS
4035
Truth Table
o tn — 1 (INPUTS) tn (OUTPUTS)
L J K R Qn-1 Q,
va 0 X 0 0 0
A I X 0 0 !
va X 0 0 ! 0
=~ TOGGLE
A | 0 0 Qn-1 Qn-1 MODE
A X I- 0 ! I
_\_ X X 0 Q.1 Qn-1
X X X 1 X 0
4035
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4041 QUAD TRUE/COMPLEMENT BUFFER

The 4041 is a quad true/complement buffer consisting of
N-channel and P-channel enhancement mode transistors that
have low-channel resistance and high current (sourcing and
sinking) capability. The 4041 is intended for use as a buffer,
line driver, or CMOS-to-TTL driver. All inputs are protected
from static discharge by diode clamps to Vop and Vss.

Supply Voltage Range 3Vito 15V
Noise Immunity 40% Voo typ.
True Output:
High Current Source and Sink 8 mA (typ.) @ Vo = 9.5V,
Capability Voo = 10V
3.2 mA (typ.) @ Vo = 0.4V,
Voo = 5V (two TTL loads)
Complement Output: Medium current source and sink
capability
3.6 mA (typ.) @ Vo = 9.5V,
Voo = 10V
1.6 mA (typ.) @ Vo = 0.4V,
Voo = 5V
Voo Oin Doutr  Oourt Cin Cour  Cour
IM 13 12 " 10 9 8
1 2 3 a 5 6 I7
Agyt  Agur A Byt  Bour BiN Vss
4041




4042 QUAD CLOCKED D LATCH

The 4042 quad clocked D latch is a monolithic com-
plementary MOS (CMOS) integrated circuit constructed with
P-channel and N-channel enhancement mode transistors.
The outputs Q and Q either latch or follow the data input
depending on the clock level which is programmed by the
polarity input. For polarity equal to 0, the information present
at the datainput is transferred to Q and Q during 0 clock level.
For polarity equal to 1, the transfer occurs during the 1 clock
level. When a clock transition occurs (positive for polarity
equal to 0 and negative for polarity equal to 1), the information
present at the input during the clock transition is retained at
the outputs until an opposite clock transition occurs.

Supply Voltage Range 3Vito 15V
Noise Immunity 0.45 Voo typ.
TTL Compatibility Fanout of 2 driving 74L

or 1 driving 74LS

Voo 04 (] 03 (%] (1}] (] @

18 15 14 13 12 n 10 9

F 2 3 4 5 6 7 ll

04 ()] (] D1 CLOCK POLARITY D2 Vss
4042
CLOCK POLARITY Q
Truth Table
0 0 ° 4042
r 0 Latch
1 1 D
= 1 Latch
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4043 QUAD 3-STATE-NOR R/S LATCHES

The 4043 is a quad cross-coupled 3-state CMOS NOR
latch, and CD4044 is a quad cross-coupled 3-state CMOS
NAND latch. Each latch has a separate Q output and indi-
vidual set and reset inputs. It has a common 3-state enable
input for all four latches. Alogic 1 on the enable input connects
the latch states to the Q outputs. A logic 0 on the enable input
disconnects the latch states from the Q outputs resulting in an
open circuit condition on the Q outputs. The 3-state feature
allows common bussing of the outputs.

Supply Voltage Range 3V io 15V
Power 100 nW typ.
Noise Immunity 0.45 Voo typ.

Voo R4 s4 NC $3 R3 a3 az
lls 15 14 13 12 " 10 9
LATCH LATCH LATCH LATCH
1 2 3 4

1
—
1 I ] 3 4 5 6 7 I 8
o4 Q1 R1 S1  ENABLE §2 R2 Vsg
4043
S R E Q
X X 0 oC Truth Table
0 0 1 NC 4043
1 0 1 1
0 1 1 0
1 1 1 A
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4044 QUAD 3-STATE NAND R/S LATCHES

The 4043 is a quad cross-coupled 3-state CMOS NOR
latch, and CD4044 is a quad cross-coupled 3-state CMOS
NAND latch. Each latch has a separate Q output and indi-
vidual set and reset inputs. It has a common 3-state enable
input for all four latches. A logic 1 on the enable input connects
the latch states to the Q outputs. A logic 0 on the enable input
disconnects the latch states from the Q outputs resulting in an
open circuit condition on the Q outputs. The 3-state feature
allows common bussing of the outputs.

Supply Voltage Range 3Vt 15V
Power 100 nW typ.
Noise Immunity 0.45 Voo typ.
Voo 4 R4 at R3 83 a3 a2
|1s 1§ 14 13 12 " 10 9
LATCH LATCH LATCH LATCH
1 2 3 4

1 Iz 3 a B 6 7 Is
[+2) NC St R1 ENABLE R2 2 Vas
4044

S R E Q
X X 0 oC Truth Table 4044
1 1 1 NC OC - TRISTATE
0 1 1 1 NC — No change
X — Don'tcare
! Y [ Y A — Dominated by S=1 input
0 Y 1 AA AA — Dominated by R=0 input
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4046 MICROPOWER PHASE-LOCKED LOOP

The 4046 micropower phase-locked loop (PLL) consists of a
low-power, linear, voltage-controlled oscillator (VCO), a source
follower, a zener diode and two phase comparators. The two phase
comparators have a common signal input and a common comparator
input. The signal input can be directly coupled for a large voltage
signal, or capacitively coupled to the self-biasing amplifier at the
signal input for a small voltage signal.

Phase comparator 1, an exclusive OR gate, provides a digital
error signal (phase comparator 1 out) and maintains 90-degree
shifts at the VCO center frequency. Between signal input and
comparator input (both at 50-percent duty cycle), it may lock onto
the signal input frequencies that are close to harmonics of the VCO
center frequency.

Phase comparator 11 is an edge-controlled digital memory
network. It provides a digital error signal (phase comparator 11 out)
and lock-in signal (phase pulses) to indicate a locked condition and
maintains a 0-degree phase shift between signal input and com-
parator input. The linear voltage-controlled oscillator (V CO) pro-
duces an output signal (VCO out) whose frequency is determined by
the voltage at the VCOw input and the capacitor and resistors
connected to pin Cla, Cls, R1 and R2.

The source follower output of the VCOw (demodulator out) is
used with an external register of 10KQ or more. The inhibit input,
when high, disables the VCO and source follower to minimize
standby power consumption. The zener diode is provided for
power-supply regulation, if necessary.

Supply Voltage Range 3vto 18V
Dynamic Power Consumption 70 W (typ.) at fo = 10 kHz,
- Voo = 5V
i b VCO Frequency 1.3 MHz (typ.) at Voo = 10V

Frequency Drift 0.06%/°C at Voo = 10V
VCO Linearity 1% (typ.)




' 4047 LOW-POWER MONOSTABLE/ASTABLE MULTIVIBRATOR

The 4047 is capable of operating in either the monostable
or astable mode. It requires an external capacitor between
pins 1 and 3 and an external resistor between pins 2 and 3 to
determine the output pulse width in the monostable mode,
and the output frequency in the astable mode.

Astable operation is enabled by a high level on the asta-
ble input or low level on the astable input. The output fre-
quency (at 50-percent duty cycle) at Q and Q outputs is
determined by the timing components. A frequency twice
that of Q is available at the oscillator output. A 50-percent
duty cycle is not guaranteed.

Monostable operation is obtained when the device is
triggered by low-to-high transition at + trigger input or high-
to-low transition at — trigger input. The device can be re-
triggered by applying a simultaneous low-to-high transition to
both the + trigger and retrigger inputs. A high level on reset
input resets the outputs Q to low and Q to high.

Supply Voltage Range 3V to 15V
Noise Immunity 0.45 Voo typ.
TTL Compatibility Fanout of 2 driving 74L
or driving 74LS
2 13
R e === OSC OUT
3 12
RC COMMON-'-J‘ s RETRIGGER
4 "
ASTABLE = e {}
10
ASTABLE —54 o ()
6 9
- TRIGGER w=— e EXT RESET
7 8
Vgg == pee + TRIGGER

4047
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4048 3-STATE EXPANDABLE 8-FUNCTION 8-INPUT GATE

The 4048 is a programmable 8-input gate. Three binary
control lines, Ka, Kb and Kc, determine the eight different
logic functions of the gate. These functions are OR, NOR,
AND, NAND, OR/AND, OR/NAND, AND/OR and AND/
NOR. A fourthinput, Kg, is a 3-state control. When Kais high,
the output is enabled; when Ka is low, the output is a high
impedance. This feature enables the user to connect the
device to a common bus line. The expand input permits the
user to increase the number of gate inputs. For example, two
8-input 4048’s can be cascaded into a 16-input multifunction
gate. When the expand input is not used, it should be con-
nected to Vss. All inputs are buffered and protected against
electrostatic effects.

Supply Voltage Range 3V to 15V
Noise Immunity 0.45 Voo typ.
TTL Compatibility Drives 1 standard

TTL load at Vec = 5V, over full
temperature range.

INPUTS FUNCTION CONTROL
9 EXPAND e A,
00 eyt A t K, Ke
1 15 1" 13 12 11 18 [
I| ? E] 4 $ 0 [ ll
J Ky F Ky Ves
e et
OUTPUT 1qsgTATE ouT FUNCTION
CONTROL urs CONTROL
ouTeuT BOOLEAN_ CONTROL INPUTS | UwUSED
PFUNCTION EXPAESSION Ky | K | Ke | Xg | NPUTS
FROR | J-KeBeCeBeCsFfeCen O JO| O] 7 T
on JiAeBeCeDeECFeGoH o o 1 t vsg
OR/AND JotAeBeCeDI{EeFeGeMI| O ) ° 1 vss rUth Table
OR/NAND J-{AOI'E-EPIE-Ina.NI o 1 1 1 Vgs 4048
AND JOA*B°C°D-E°F G H 1 ° o 1 Voo
NANO JPATRC D EF G 1o |1 1 Voo
AND/NOA J'IA'O'C'B'R'!'E'M 1 1 ° 1 Voo
AND/OR JelA*D*C-DIe(E*F G HI 1 1 1 1 Voo
H-Z X X X 0 x
Posttoes fopic O = 10w level, 1 = hegh lovel. X = wrelovant, EXPAND laput teed 10 Vg




4049 HEX INVERTING BUFFER

These hex buffers are monolithic complementary MOS
(CMOS) integrated circuits constructed with N-channel and
P-channel enhancement mode transistors. These devices
feature logic-level conversion using only one supply voltage
(Vop). The input-signal high level (Vix) can exceed the Vbp
supply voltage when these devices are used for logic level
conversions. These devices are intended for use as hex
buffers, CMOS to DTL/TTL converters, or as CMOS cur-
rent drivers. At Vop = 5V, they can drive directly two
DTL/TTL loads over the full operating temperature range.

Supply Voltage Range
TTL Compatability

3Vito 15V

Direct drive to 2
TTL loads at

5V over full
temperature range.

NC L=F ¢ NC K=E 3 =0 )]

Its lls 14 Iu I:z 1 10 9

|1 Iz 3 4 5 Is 7 8

Vpp G=A A H=8 8 1=C c Vs
4049




4050 HEX NONINVERTING BUFFER

These hex buffers are monolithic complementary MOS
(CMOS) integrated circuits constructed with N-channel and
P-channel enhancement mode transistors. These devices
feature logic-level conversion using only one supply voltage
(Vobp). The input-signal high level (Vis) can exceed the Vbp
supply voltage when these devices are used for logic level
conversions. These devices are intended for use as hex
buffers, CMOS to DTL/TTL converters, or as CMOS cur-
rent drivers. At Vob = 5V, they can drive directly two
DTL/TTL loads over the full operating temperature range.

Supply Voltage Range 3Vto 15V

TTL Compatability Direct drive to 2
TTL loads at
5V over full

temperature range.

NC L=F

-
&
(]
=
(]
m
m
-
L]
o
o

|IG |15 18 |13 IIZ 1 10 9

S
-

1 2 3 4 5 6 7 ]a
Vpp G=A A H=8 B 1=¢ c Vss
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4051 SINGLE 8-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER

These analog multiplexers/demultiplexers are digitally con-
trolled analog switches having low on impedance and very low off
leakage currents. Control of analog signals up to 15 Vpp can be
achieved by digital signal amplitudes of 3V to 15V. For example, if
Vo = 5V, Vss = 0V and Vee = —5V, analog signals from —5V to
+5V can be controlled by digital inputs of 0V-5V. The multiplexer
circuits dissipate extremely low quiescent power over the full Von —
Vss and Voo — Vee supply voltage ranges, independent of the logic
state of the control signals. When a logical 1is present at the inhibit
input terminal, all channels are off.

B 4051 is a single 8-channel multiplexer having three binary
control inputs, A, B and C, and an inhibit input. The three
binary signals select one of eight channels to be turned on
and connect the input to the output.

B 4052 is a differential 4-channel multiplexer having two
binary control inputs, A and B, and an inhibit input. The
two binary input signals select one of four pairs of channels
to be turned on, and connect the differential analog inputs
to the differential outputs.

B 4053 is a triple 2-channel multiplexer having three sepa-
rate digital controlinputs, A, B and C, and an inhibit input.
Each controlinput selects one of a pair of channels that are
connected in a single-pole double-throw configuration.

Range of digital and analog signal levels: Digital 3V to 15V, analog to 15Vp-p.

On resistance: 802 (typ.) over entire 15Vpp signal-input ranee for VOD—VEE= 15V.

Off resistance: Channel leakage of +10pA (typ.) at VOD — VEE = 1OV.

Logic level conversion for digital addressing signals of 3V to 15V(VDD— Vss = 3V to
15V) to switch analog signals to 15Vp-p (VDD — VEE = 15V).

Logic level conversion for digital addressing signals of 3 — 15V(Voo—Vss= 3V to
15V) to switch analog signals to 15Vp-p(Voo— Vee= 15V).

Matched switch characteristics: ARON = 5¢ (Typ.) for VDD — VEE = 15V.

Quiescent power dissipation under all digital control input and supply conditions: 1 .
W (typ.) at Vop—Vss= Voo—Vee= 10V.

Binary address decoding on chip.
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CD4051BM/CD4051BC

IN/OUT
Vop 2 1+ 0 3 A 8 C
he hs lia b3 liz ln he
|
1 2 [3 8 |5 5 |7 ia

4 6 OUT/IN 7
\mmygm—

5 INH Vg Vs

IN/OUT IN/OUT
4051
INPUT STATES “ON’* CHANNELS
INHIBIT| C { B | A | CD4051B | CD40528B | CD40538
0 0i0]|0 0 0X, 0Y | cx, bx, ax
0 0[O0} 1 1 1X,1Y |cx, bx, ay
0 o140 2 2X, 2Y |cx, by, ax
0 o111 3 3X,3Y |cx, by, ay
0 11010 4 cy, bx, ax
0 11011 5 cy, bx, ay
0 1{1]0 6 cy, by, ax
0 1111411 7 cy, by, ay
1 i NONE NONE NONE
*Don't Care Condition Truth Table 4051,4052, 4053
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4052 DUAL 4-CHANNEL MULTIPLEXER/DEMULITPLEXER"

These analog multiplexers/demultiplexers are digitally con-
trolled analog switches having low on impedance and very low off
leakage currents. Control of analog signals up to 15 Vs can be
achieved by digital signal amplitudes of 3V to 15V. For example, if
Vi = 5V, Vss = OV and Vi = —5V, analog signals from —5V to
+5V can be controlled by digital inputs of 0V-5V. The multiplexer
circuits dissipate extremely low quiescent power over the full Vi —
Vss and Vin — Ve supply voltage ranges, independent of the logic
state of the control signals. When a logical 1 is present at the inhibit
input terminal, all channels are off.

B 4052 is a differential 4-channel multiplexer having two
binary control inputs, A and B, and an inhibit input. The
twobinary input signals select one of four pairs of channels
to be turned on, and connect the differential analog inputs
to the differential outputs.

B 4053 is a triple 2-channel multiplexer having three sepa-
rate digital control inputs, A, B and C, and an inhibit input.
Each control input selects one of a pair of channels that are
connected in a single-pole double-throw configuration.

CD40528M/CD4052BC

IN/OUT out/in IN/OUT
Voo 2x 1x X Ox 3x A 8

8 s s ha h2a h1 he |s

T 2 P 18 5 18 17 Ts
Ov_ 2y, vy 3y 1y INH Vg Vg
Nt pat— e ftt—
iINouT OUT/N ~iusuT
4052
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4053 TRIPLE 2-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER

These analog multiplexers/demultiplexers are digitally con-
trolled analog switches having low on impedance and very low off
leakage currents. Control of analog signals up to 15 Vpp can be
achieved by digital signal amplitudes of 3V to 15V. For example, if
Voo = 5V, Vss = OV and Vee = -5V, analog signals from — 5V to
45V can be controlled by digital inputs of 0V-5V. The multiplexer
circuits dissipate extremely low quiescent power over the full Von —
Vss and Voo — Ve supply voltage ranges, independent of the logic
state of the control signals. When a logical 1is present at the inhibit
input terminal, all channels are off.

B 4053 is a triple 2-channel multiplexer having three sepa-
rate digital control inputs, A, B and C, and an inhibit input.
Each control input selects one of a pair of channels that are
connected in a single-pole double-throw configuration.

CD4053BM/CD4053BC

OUT/IN IN/OUT
b s ay ax A B c

e D3 f2 fn he 18

1 |2 R | .IT

by W oy ¢ ¢1X INH Vgg Vgs

~ — ]

M/OUT OUT/IN IN/OUT
4053
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4066 QUAD BILATERAL SWITCH

The 4066 is a quad bilateral switch intended for the transmis-
sion or multiplexing of analog or digital signals. It is pin-for-pin
compatible with 4016 but has a much lower on resistance, and on
resistance is relatively constant over the input-signal range.

Supply Voltage Range 3Vto 15V
Noise Immunity 0.45 VoD typ.
Range of Oigital and Analog +7.5 VPEAK
Switching
On Resistance for 15V Operation 80Qtyp.
Matched on Resistance Over A RON = 50 typ.
15V Signal Input
On/off Output Voltage Ratio 65 dB typ.
Linearity 0.4% distortion typ.
“OFF" Switch Leakage 0.1 EA typ.
Control Input Impedance 10! Qtyp.
Crosstalk Between Switches -50 dB typ.
@fis = 0.9 MHz, RL = 1 KQ
‘Frequency Response, Switch “ON" 40 MHz typ.
1 I&
IN/OUT — SWA Voo
2| | 1
OUT/IN st CONTROL A
[ 12
CONTROL D

1"
IN/OUT —_ o |N/OUT
T—L— SW8 'J 10

oumnﬁ r SWD

CONTROL B e OUT/IN
CONTROL ¢ = L | 12 ournw
Vgs . L L wout
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4069 INVERTER CIRCUIT

The 4069 consists of six inverter circuits and is manufactured
using complementary MOS (CMOS) to achieve wide power-supply
operating range, low power consumption, high noise immunity and
symmetric-controlled rise and fall times.

This device is intended for all general purpose inverter applica-
tions where the special characteristics of the 74C901, 74C903,
74C907 and 4049 hex inverter/buffers are not required. In those
applications requiring larger noise immunity, the 74C14 or 74C914
hex Schmitt trigger is suggested. All inputs are protected from
damage due to static discharge by diode clamps to VDD and Vss.

Supply Voltage Range 3Vito 15V
Noise Immunity 0.45 Voo typ.
TTL Compatibility Fanout of 2 driving 74L

or 1 driving 74LS

Voo

.

— ]
-
w

|2

e
—_
—_

|10 9 8

>0

|1 Iz 3 4 5 6 |7
Vss
4069




4070 QUAD 2-INPUT EXCLUSIVE-OR GATE

Employing complementary MOS (CMOS) transistors to
achieve wide power-supply operating range, low power con-
sumption and high noise margin, this gate provides basic
functions used in the implementation of digital integrated
circuit systems. The N-channel and P-channel enhancement
mode transistors provide a symmetrical circuit with output
swing essentially equal to the supply voltage. No DC power
other than that caused by leakage current is consumed during
static condition. All inputs are protected from damage due to
static discharge by diode clamps to Vop and Vss.

Supply Voitage Range
Noise Immunity
TTL Compatibility

Voo H
Im 13

6
12

M=GOH
1

3Vto 15V

0.45 Voo typ.

Fanout of 2 driving 74L
or 1 driving 74LS

L=E®F

10

F E
L s

_o—

A

1 2 3 4
A B J=A(B K=C®D
4070
INPUTS QUTPUTS
- y Truth Table
. ; 4070

¢




4071 QUAD 2-INPUT OR BUFFERED B SERIES GATE

These quad gates are monolithic complementary MOS
(CMOS) integrated circuits constructed with N-channel and
P-channel enhancement mode transistors. They have equal
source and sink current capabilities and conform to standard
B series output drive. The devices also have buffered outputs
that improve transfer characteristics by providing very high
gain. All inputs are protected against static discharge with
diodes to Vop and Vss.

TTL Compatibility Fanout of 2 driving 74L
or 1 driving 74LS
Parametric Ratings SV—10v—15V
Maximum Input Leakage 1 A at 15V
Voo
14 13 12 " 10 9 8

> L

Vss
4071
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4081 QUAD 2-INPUT AND BUFFERED B SERIES GATE

These quad gates are monolithic complementary MOS
(CMOS) integrated circuits constructed with N-channel and
P-channel enhancement mode transistors. They have equal
source and sink current capabilities and conform to standard
B series output drive. The devices also have buffered outputs
that improve transfer characteristics by providing very high
gain. All inputs are protected against static discharge with
diodes to Vop and Vss.

TTL Compatibility Fanout of 2 driving 74L
or 1 driving 74LS
Parametric Ratings 5V—10V—-15V
Maximum Input Leakage 1 pAatis5v
Voo
14 13 12 n 10 9 8

- L

Vss
4081
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4073 DOUBLE BUFFERED TRIPLE 3-INPUT NAND GATE

These triple gates are monolithic complementary MOS
(CMOS) integrated circuits constructed with N-channel and
P-channel enhancement mode transistors. They have equal
source and sink current capabilities and conform to standard
B series output drive. The devices also have buffered outputs
that improve transfer characteristics by providing very high
gain. All inputs are protected against static discharge with
diodes to Vop and Vss.

Supply Voltage Range 3Vto 15V
Noise Immunity 0.45 VDD typ.
TTL Compatibility 2 driving 74L
or 1 driving 74LS
VoD
| 14 13 | 12 1 10 9 8

1 2 3 a4 5 6 i7
vss
4073




4075 DOUBLE BUFFERED TRIPLE 3-INPUT NOR GATE

These triple gates are monolithic complementary MOS
(CMOS) integrated circuits constructed with N-channel and
P-channel enhancement mode transistors. They have equal
source and sink current capabilities and conform to standard
B series output drive. The devices also have buffered outputs
that improve transfer characteristics by providing very high
gain. All inputs are protected against static discharge with
diodes to Vop and Vss.

Supply Voltage Range 3V ta 15V
Naise Immunity
TTL Compatibility

0.45 Vpp typ.
2 driving 74L
or 1 driving 74LS

VoD
|14 13 |1z 1 10 9 8
1 2 3 4 5 6 7
vss
4075
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4076 3-STATE QUAD D FLIP-FLOP

The 4076 3-state quad D flip-flop is a monolithic complementary
MOS (CMOS) integrated circuit constructed with N-channel and
P-channel enhancement transistors. The four D type flip-flops op-
erate synchronously from a common clock. The 3-state output
allows the device to be usedin bus organized systems. The outputs
are placed in the 3-state mode when either of the two output disable
pins are in the logic 1 level. The input disables allow the flip-flops to
remain in their present states without disrupting the clock. If either
of the two input disables is taken to alogic 1level, the Q outputs are
fed back to the inputs and in this manner the flip-flops do not change
state.

Clearing is enabled by taking the clear input to a logic 1 level.
Clocking occurs on the positive-going transition. All inputs are
protected against damage due to static discharge by diode clamps to
Voo and Vss.

Supply Voltage Range 3Vto 15V
Noise Immunity 0.45 Vop typ.
TTL Compatibility Fanout of 2 driving 74L
or 1 driving 74LS
DATA DATA
INPUT  INPUT  INPUT  INPUT  INPUT  INPUT
VDo CLEAR A 8 c D  DISABLE DISABLE
|18 15 14 13 12 il 10 9
1 2 3 4 5 6 7 1 8

OUTPUT DUTPUT OUTPUT OUTPUT OUTPUT OUTPUT  CP Vss

DISABLE DOISABLE A B C
4076
tn th+1
DATA INPUT DISABLE &?Lér ouTPUT
Logic **1" on One or Both Inputs X Qn Tl’Uth Table
Logic “0” on Both Inputs 1 1 4076
Logic 0" on Both Inputs 0 0
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4089 BINARY RATE MULTIPLIER

The 4089 is a 4-bit binary rate multiplier that provides an
output pulse rate which is the input clock pulse rate multiplied
by 1/16 times the binary input number. For example, if 5 is
the binary input number, there will be 5 output pulses for
every 16 clock pulses.

The 4527 is a 4-bit BCD rate multiplier that provides an
output pulse rate which is the input clock pulse rate multiplied
by 1/10 times the BCD input number. For example, if 5is the
BCD input number, there will be 5 output pulses for every 10
clock pulses.

These devices may be used to perform arithmetic opera-
tions. These operations include multiplication and division,
A/D and D/A conversion and frequency division.

Supply Voltage Range 3Vito 15V

Noise Immunity 0.45 Voo typ.

TTL Compatibility Fanout of 2 driving 74L
or 1 driving 74LS

: U
::‘5::_‘ EVDD
2 15
C = —B
4
D = UES A
a 1
SET T0 “15" =i = cLear
5 12
OUT —— = CASCADE
oUT =4 L INHIBIT IN
7 ]
INHIBIT OUT —— 10 crRoBE
8 9
Vgg == e CLOCK

4089
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4527 BCD RATE MULTIPLIER .

The 4089 is a 4-bit binary rate multiplier that provides an
output pulse rate which is the input clock pulse rate multiplied
by 1/16 times the binary input number. For example, if 5is
the binary input number, there will be 5 output pulses for
every 16 clock pulses.

The 4527 is a 4-bit BCD rate multiplier that provides an
output pulse rate which is the input clock pulse rate multiplied
by 1/10 times the BCD input number. For example, if 5is the
BCD input number, there will be 5 output pulses for every 10
clock pulses.

These devices may be used to perform arithmetic opera-
tions. These operations include multiplication and division,
A/D and D/A conversion and frequency division.

Supply Voltage Range 3Vio 15V
Noise Immunity ’ 0.45 Voo typ.
TTL Compatibility Fanout of 2 driving 74L
or 1 driving 74LS
U s
"9" S VDD
2 15
c oy o B
3 4
D C— 1— A
4 13
SET TO “9" === e CLEAR
5 12
OUT = = CASCADE
6 11
QUT = = INHIBIT IN
INHIBIT QUT -7— -& STROBE
8 9
Vss = p—= CLOCK
4527

72



. 4093 QUAD 2-INPUT NAND SCHMITT TRIGGER

The 4093 consists of four Schmitt trigger circuits. Each
circuit functions as a 2-input NAND gate with Schmitt trigger
action onboth inputs. The gate switches at different points for
positive-going and negative-going signals. The difference be-
tween the positive (Vr+) and the negative voltage (V1-) is
defined as hysteresis voltage (Vu). All outputs have equal
source and sink currents and conform to standard B-series
output drive.

Supply Voltage Range 3V to 15V
Noise Immunity Greater than 50%
Hysteresis Voltage (any input) Ta=25°C

Typical Voo = 5V W = 1.5V

Voo = 10V Vu= 2.2V
Voo = 16V vy = 2.7V
Guaranteed Vi = 0.1 Voo

byl
[aad

Voo H G M L

14 13 12 1A 10 9 8

- |
o 5G

-

ol

1 2 |3 ] 5 Is |7
J D

Vss
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40106 HEX SCHMITT TRIGGER

The 40106 hex Schmitt trigger is a monolithic com-
plementary MOS (CMOS) integrated circuit constructed with
N-channel and P-channel enhancement transistors. The
positive-going and negative-going threshold voltages, V1+
and V1-, show low variation with respect to temperature
(Typ. 0.0005V/°C at Voo = 10V). All inputs are protected
fro(;n damage due to static discharge by diode clamps to Vo
and Vss.

Supply Voitage Range 3V to 15V
Noise Immunity 0.7 Voo typ.
TTL Compatibility Fanout of 2 driving 74 L
or 1 driving 74LS
Hysteresis 0.4 Voo typ.
0.2 Voo guaranteed

Vpp

14 12 10 8 8

fare
i

1 2 3 4 ls 6 ‘|7

40106
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40160 DECADE COUNTER WITH ASYNCHRONOUS CLEAR

These synchronous presettable up counters are monolithic
complementary MOS (CMOS) integrated circuits constructed with
N-channel and P-channel enhancement mode transistors. They
feature an internal carry look ahead for fast counting schemes and
for cascading packages without additional gating.

A low level at the load input disables counting and causes the
outputs to agree with the data input after the next positive clock
edge. The clear function for the 40162 and 40163 is synchronous,
and a low level at the clear input sets all four outputs low after the
next positive clock edge. The clear function for the 40160 and 40161
is asynchronous, and a low level at the clear input sets all four
outputs low, regardless of the state of the clock.

Counting is enabled when both count enable inputs are high.
Input T is fed forward to also enable the carry out. The carry output
is a positive pulse with a duration approximately equal to the posi-
tive portion of Qa and can be used to enable successive cascaded
stages. Logic transitions at the enable P or T inputs can occur when
the clock is high or low.

Supply Voltage Range 3Vito 15V
Noise Immunity 0.45 Voo typ.
TTL Compatibility Fanout of 2 driving 74L

or 1 driving 74LS

1Y,

CLEAR == 2. vpp
2 15 RIPPLE

CLOCK = = CARRY
3 1
4
5 1
6 1
7 10

ENABLE P == = ENABLE T
8 9
Vg = — LOAD
40160
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40161 BINARY COUNTER WITH ASYNCHRONOUS CLEAR

These synchronous presettable up counters are monolithic
complementary MOS (CMOS) integrated circuits constructed with
N-channel and P-channel enhancement mode transistors. They
feature an internal carry look ahead for fast counting schemes and
for cascading packages without additional gating.

A low level at the load input disables counting and causes the
outputs to agree with the data input after the next positive clock
edge. The clear function for the 40162 and 40163 is synchronous,
and a low level at the clear input sets all four outputs low after the
next positive clock edge. The clear function for the 40160 and 40161
is asynchronous, and a low level at the clear input sets all four
outputs low, regardiess of the state of the clock.

Counting is enabled when both count enable inputs are high.
Input T is fed forward to also enable the carry out. The carry output
is a positive pulse with a duration approximately equal to the posi-
tive portion of Qa and can be used to enable successive cascaded
stages. Logic transitions at the enable P or T inputs can occur when
the clock is high or low.

Supply Voitage Range 3Vito 15V
Noise Immunity 0.45 Voo typ.
TTL Compatibitity Fanout of 2 driving 74L
or 1 driving 74LS
 dJ
CLEAR = & Vpp
2 15 RIPPLE
LS  CARRY
3 1L}
INg == p—Qp
4
5 12
6 "
INp = == Qp
7
ENABLE P = _10_ ENABLET
8 9
Vgg = — LOAD
40161
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40162 DECADE COUNTER WITH SYNCHRONOUS CLEAR

These synchronous presettable up counters are monolithic
complementary MOS (CMOS) integrated circuits constructed with
N-channel and P-channel enhancement mode transistors. They
feature an internal carry look ahead for fast counting schemes and
for cascading packages without additional gating.

A low level at the load input disables counting and causes the
outputs to agree with the data input after the next positive clock
edge. The clear function for the 40162 and 40163 is synchronous,
and a low level at the clear input sets all four outputs low after the
next positive clock edge. The clear function for the 40160 and 40161
is asynchronous, and a low level at the clear input sets all four
outputs low, regardless of the state of the clock.

Counting is enabled when both count enable inputs are high.
Input T is fed forward to also enable the carry out. The carry output
is a positive pulse with a duration approximately equal to the posi-
tive portion of Qa and can be used to enable successive cascaded
stages. Logic transitions at the enable P or T inputs can occur when
the clock is high or low.

Supply Voltage Range 3V to 15V
Noise Immunity 0.45 Voo typ.
TTL Compatibility Fanout of 2 driving 74L
or 1 driving 74LS
I 0J
CLEAR == 'ﬁ Voo
2 15 RIPPLE
CLOCK ===t = CARRY
3 14
INp = —Q0p
4 13
INg — — Qg
5 12
] 1
7 10
ENABLE P ~= — ENABLE T
8 9
Vgg = — LOAD
40162



40163 BINARY COUNTER WITH SYNCHRONOUS CLEAR

These synchronous presettable up counters are monolithic
complementary MOS (CMOS) integrated circuits constructed with
N-channel and P-channel enhancement mode transistors. They
feature an internal carry look ahead for fast counting schemes and
for cascading packages without additional gating.

A low level at the load input disables counting and causes the
outputs to agree with the data input after the next positive clock
edge. The clear function for the 40162 and 40163 is synchronous,
and a low level at the clear input sets all four outputs low after the
next positive clock edge. The clear function for the 40160and 40161
is asynchronous, and a low level at the clear input sets all four
outputs low, regardless of the state of the clock.

Counting is enabled when both count enable inputs are high.
Input T is fed forward to also enable the carry out. The carry output
is a positive pulse with a duration approximately equal to the posi-
tive portion of Qa and can be used to enable successive cascaded
stages. Logic transitions at the enable P or T inputs can occur when
the clock is high or low.

Supply Voltage Range 3Vito 15V
Noise Immunity 0.45 Voo typ.
TTL Compatibility Fanout of 2 driving 74L

or 1 driving 74LS

1 U 16
CLEAR = VDD
2 15 RIPPLE
CLOCK == ™ CARRY
3 14
4 13
INg = (g
5 12
Ny = Q¢
6 1"
10
ENABLE P -—7- e ENABLE T
8 9
Vgs =1 p— LOAD
40163
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40174 HEX D FLIP-FLOP

The 40174 consists of six positive-edge triggered
D-type flip-flops; the true outputs from each flip-flop are
externally available. The 40175 consists of four positive-edge
triggered D-type flip-flops. Both the true and complement
outputs from each flip-flop are externally available.

All flip-flops are controlled by a common clock and a
common clear. Information at the D inputs meeting the set-up
time requirements is transferred to the Q outputs on the
positive-going edge of the clock pulse. The clearing opera-
tion, enabled by a negative pulse at clear input, clears all Q
outputs to logical 0 and Q’s (40175 only) to logical 1. All inputs
are protected from static discharge by diode clamps to Vop
and Vss.

Supply Voltage Range 3Vto 15V
Noise Immunity 0.45 Voo typ.
TTL Compatibility Fanout of 2 driving 741

or 1 driving 74LS

Voo as D6 D5 as D4 (1]] cLOCK

IIG llS

'3 12 " 10 9

CK
CLEAR

40174



40175 QUAD D FLIP-FLOP

The 40174 consists of six positive-edge triggered
D-type flip-flops; the true outputs from each flip-flop are
externally available. The 40175 consists of four positive-edge
triggered D-type flip-flops. Both the true and complement
outputs from each flip-flop are externally available.

All flip-flops are controlled by a common clock and a
common clear. Information at the D inputs meeting the set-up
time requirements is transferred to the Q outputs on the
positive-going edge of the clock pulse. The clearing opera-
tion, enabled by a negative pulse at clear input, clears all Q
outputs to logical 0 and Q's (40175 only) tological 1. Allinputs
are protected from static discharge by diode clamps to Vpp
and Vss.

Supply Voltage Range 3Vito 15V
Noise Immunity 0.45 Voo typ.
TTL Compatibility Fanout of 2 driving 74L

or 1 driving 74LS
Voo 04 [ D4 03 a3 03  CLOCK

16 |15 |u 13 12 |11 lm ls

i r 1 i
CLOCK O D CLOCK D-I
CLEAR ~ _ CLEAR
Q [l [} Q
1 I 2 I 3 q 5 I 6 | 7 I ]
CLEAR 01 at 01 02 a2 Q2 Vss
40175
INPUTS OUTPUTS Truth Table
CLEAR |CLOCK | D a | a° 40174, 40175
L X X L | H H = High leve!
H t H H L L = Lowlevel
X = lrrefevant
3 U O R 1 = Transition from fow to high levet
H H X NC | NC NC = No change
H L X | NC | NC * =@ for CD401758 only
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40192 SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTER

These up/down counters are monolithic complementary
MOS (CMOS) integrated circuits. The 40192BM and
40192BC are BCD counters. The 40193BM and 40193BC
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 enabled
when load is a logical 0 and a clear, which forces all outputs to
0 when it is at logical 1. The counters also have carry and
borrow outputs so that they can be cascaded using no exter-
nal circuitry. All inputs are protected against damage due to
static discharge by clamps to Vop and Vss.

Supply Voltage Range 3Vito 15V
Noise Immunity 0.45 Voo typ. o
TTL Compatibility Fanout of 2 driving 74L
or 1 driving 74LS
INPUTS OUTPUTS INPUTS
Voo A’ CLEAR BoRROW cARRY oap CATA  OATA
16 15 14 I 13 I 12 I 1 10 9
1 ? 3 4 5 6 f 8
DATA Qg 0p  COUNT COUNT [Py Qp Vs
8 ———— DOWN ur —_—
INPUT OUTPUTS v = QUTPUTS
INPUTS
40192
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40193 SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTER

These up/down counters are monolithic complementary
MOS (CMOS) integrated circuits. The 40192BM and
40192BC are BCD counters. The 40193BM and 40193BC
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 enabled
when load is a logical 0 and a clear, which forces all outputs to
0 when it is at logical 1. The counters also have carry and
borrow outputs so that they can be cascaded using no exter-
nal circuitry. All inputs are protected against damage due to
static discharge by clamps to Vop and Vss.

Supply Voltage Range 3Vito 15V
Noise Immunity 0.45 Voo typ.
TTL Compatibility Fanout of 2 driving 74L
or 1 driving 74LS
INPUTS OUTPUTS INPUTS
DATA DATA  DATA
Voo A CLEAR BORROW CARRY LOAD ¢ 0
Ile 15 14 |13 |12 III 10 9
1 2 3 a 5 6 7 Ia
DATA Og Qp COUNT CGUNT Qg 0p vss
8 ——  DOWN up N
INPUY UUTPUTS = ~ —  QUTPUTS

tNPIITS

40193
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4510 BCD UP/DOWN COUNTER

The 4510 and 4516 are monolithic CMOS up/down
counters which count in BCD and binary, respectively. The
counters count up when the up/down input is at logical 1 and
count down when the up/down input is at logical 0. A logical 1
preset enable signal allows information at the parallel inputs to
preset the counters to any state asynchronously with the
clock. The counters are advanced one count at the positive-
going edge of the clock if the carry in, preset enable and reset
inputs are at logical 0. Advancement is inhibited when any of
these three inputs are at logical 1. The carry out signal is
normally at logical 1 state and goes to logical 0 when the
counter reaches its maximum count in the up mode or its
minimum count in the down mode, provided the carry input is
at logical 0 state. The counters are cleared asynchronously by
applying a logical 1 voltage level at the reset input. All inputs
are protected against static discharge by diode clamps to both
Vb and Vss.

Supply Voltage Range 3Vito 15V

Noise Immunity 0.45 Voo typ.

TTL Compatibility Fanout of 2 driving 74L
or 1 driving 74LS

Quiescent Power Dissipation 0.25 uW/package
typ.@Vcec = 5V

Truth Table 4510

PRESET | CARRY OuUTPUT
CLOCK | RESET ENABLE IN UP/DOWN FUNCTION

X 1 X X X Reset to zero

X 0 1 X X Set to P1,P2 P3,.P4
va 0 0 0 1 Count up
va 0 0 0 0 Count down
L 0 0 X X No change

X 0 0 1 X No change

/[~ = positve transition
'\_ = negative transition
X =don’t care
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4516 BINARY UP/DOWN COUNTER

The 4510 and 4516 are monolithic CMOS up/down counters
which count in BCD and binary, respectively. The counters count
up when the up/down input is at logical 1 and count down when the
up/down input is at logical 0. A logical 1 preset enable signal allows
information at the parallel inputs to preset the counters to any state
asynchronously with the clock. The counters are advanced one
count at the positive-going edge of the clock if the carry in, preset
enable and reset inputs are at logical 0. Advancement is inhibited
when any of these three inputs are at logical 1. The carry out signal
is normally at logical 1 state and goes to logical 0 when the counter
reaches its maximum count in the up mode or its minimum count in
the down mode, provided the carry input is at logical 0 state. The
counters are cleared asynchronously by applying a logical 1 voltage
level at the reset input. All inputs are protected against static
discharge by diode clamps to both Vop and Vss.

Supply Voltage Range
Noise Immunity
TTL Compatibility

3Vto 15V

0.45 Voo typ.

Fanout of 2 driving 74L
or 1 driving 74LS

Quiescent Power Dissipation 0.25 uW/package
typ.@Vce = 5V
PARALLEL INPUTS
—e
vpg Ctocx Q3 P3 P2 02 UP.DDWN RESET

16 15 18 13 12 " 10 9

pre— —

1 ? 3 q | 5 6 ? 8
PRESET 04 Pa P1_ CARRY @1  CARRY Vg
ENABLE paRALLEL pUTS ™ auy

4516



4511 BCD-TO-7 SEGMENT LATCH/DECODER/DRIVER

The 4511 BCD-to-7 segment latch/decoder/driver is con-
structed with complementary MOS (CMOS) enhancement
mode devices and NPN bipolar output drivers in a single
monolithic structure. The circuit provides the functions of a
4-bit storage latch, an 8421 BCD-to-seven segment de-
coder, and an output drive capability. Lamp test (LT), blank-
ing (BI), and latch enable (LE) inputs are used to test the
display, to turn off or pulse modulate the brightness of the
display, and to store a BCD code, respectively. It can be used
with 7-segment light emitting diodes (LED), incandescent,
fluorescent, gas discharge, or liquid crystal readouts, either
directly or indirectly. Applications include instrument (e.g.,
counter, DVM, etc.) display driver, computer/calculator dis-
play driver, cockpit display driver and various clock, watch
and timer uses.

] U s
s — — Voo Truth Table 4511
2 15
= —! [ wwm ouTPuTS
ﬁ_al 1;' B |TT|oce a|ls b e d o t g osrray
XIxb ofx x x x|1 1 ¥ 1 1 11 8
ﬁ_‘ 13, x|of 1|x x x x]oooooo0o0
ofrf1]oo0o0o0]|1 vt 11110 [
§ 12 of1r] 7)o 00 110t v 0O0O0O 1
Le— =t ofr(1foo v o]y v 0ot 0] 2
1 1 ofrf v ]o o]y vy 000 3
0= —¢ ofj1|/ 1]o 10 o0f0 1 00 ¥ .
7 1 ofr| v ]o v 0|1 01101 5
A= — ¢ o[ *]o 1 1 0lo0 1111 s
of1] vfo v v 2|11 1t 0000 7
v._'. s, of 1] v lr o0 0]y v v vy | s
o[ v |y o0 1t} 1100 1 °
of1f 1|10 1 0|/0000000
o[ 1]y 01 1fe 000000
of1} 1)+ 1 00{0000000
451 o[ 1 Jr 1 01]0000000
o[ 7|1 1+ 10|l0o 000000
o1 1]v 11 1]oo0od 0000
v o xox x x
)
X ¢ Don't care
'/'/' *Dupends upon e BCO 01 L€
Lot
4511
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4518, 4520 DUAL SYNCHRONOUS UP COUNTERS

The 4518 dual BCD counter and the 4520 dual binary
counter are implemented with complementary MOS (CMOS)
circuits constructed with N-channel and P-channel enhance-
ment mode transistors. Each counter consists of two identi-
cal, independent, synchronous, 4-stage counters. The
counter stages are toggle flip-flops that increment on either
the positive-edge of clock or negative-edge of enable,
simplifying cascading of multiple stages. Each counter can be
asynchronously cleared by a high level on the reset line. All
inputs are protected against static discharge by diode clamps
to both Vop and Vss.

Supply Voltage Range

Noise immunity
TTL Compatibility

3Vto 15V

0.45 Voo typ.

Fanout of 2 driving 74L
or 1 driving 74LS

Counting rate (typ.) at Voo = 10V 6 MHz

RESET 04 Q3 Q2 Q1 ENABLE CLOCK

Voo

s

13 n 10 9

[

15 14 12

L {

R COUNTER | ¢
b-l c COUNTER 2 R
I_ ———
1 2 3 4 | 5 § I 7 8
CLOCK ENABLE ai Q2 a3 04 RESET Ves
4518, 4520
CLOCK | ENABLE | RESET ACTION
s 1 0 Increment counter
0 o 0 Increment cnunter Truth Table
- X9 Neche 4518, 4520
x 7 0 No change
S (1] (1] No change X = Don't Care
1 AW 1] No change
x x 1 Q1 thru Q4 <0
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4519 4-BIT AND/OR SELECTOR

The 4519 is a monolithic complementary MOS (CMOS)
integrated circuit constructed with N-channel and P-channel
enhancement mode transistors. Depending on the condition
of the control inputs, this part provides three functions in one
package: a 4-bit AND/OR selector, a quad 2-channel data
selector, or a quad Exclusive-NOR gate. The device outputs
have equal source and sink current capabilities and conform to
the standard B series output drive and supply voltage ratings.

Supply Voltage Range
Noise Immunity
TTL Compatibility

3Vto 15V
0.45 Voo typ.
Fanout of 2 driving 74L

or 1 driving 74LS

vop  x3’ 8 7 2 2 20 A
16 15 14 13 12 " 10 9
pr——

1 2 3 a 5 6 ] | )
Y3 X2 %) x1 v X0 Yo Vg
4519

CONTROL INPUTS QUTPUT
2 B Zn Truth Table
0 0 0
0 . Yo 4519
1 0 Xn
1 1 Xn © Yn

Note: Xy Y = Xn(® Y = Xn¥q + Xn¥n
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4723 DUAL 4-BIT ADDRESSABLE LATCH

The 4723 is a dual 4-bit addressable latch with common control
inputs, including two address inputs (A0 and Al), an active low
enable input (E) and an active high clear input (CL). Eachlatchhasa
data input (D) and four outputs (Q0-Q3). The 4724 and 4099 are
8-bit addressable latches with three address inputs (A0-A2), an
active low enable input (E), active high clear input (CL), a data input
(D) and eight outputs (Q0-Q7).

Data is entered into a particular bit in the latch when that bit is
addressed by the address inputs and the enable (E) is low. Data
entry is inhibited when enable (E) is high.

When clear (CL) and enable (E) are high, all outputs are low.
When clear (CL) is high, enable (E) is low, the channel demultiplex-
ing occurs. The bit that is addressed has an active output which
follows the data input while all unaddressed bits are held low. When
operating in the addressable latch mode (E = CL = LOW), chang-
ing more than one bit of the address could impose a transient wrong
address. Therefore, this should only be done while in the memory
mode (E = HIGH, CL = LOW).

Supply Voltage Range 3Vto 15V
Noise Immunity 0.45 Voo typ.
TTL Compatibility Fanout of 2 driving 74L
or 1 driving 74LS
Al —I- U 1Vno
al _z‘ a5 ¢
0,4 ALN'S
4 1
00, — =Dy
5 . 4723
a1, = = 03y
0z, & L 0z,
3, -1 10 a1y
Va—l -’—“
Truth Table 4723, 4724, 4099
MODE SELECTION
- ADDRESSED UNADDRESSED
E | c LATCH LATCH e
L L Follows Data Holds Previous Data Addressable Latch
H L Holds Previous Data Holds Previous Data Memory
L H Follows Data Reset to "0 Demultiplexer
H H Reset to “0” Reset to 0" Clear




4724, 4099 8-BIT ADDRESSABLE LATCHES

The 4723 is a dual 4-bit addressable latch with common
control inputs, mcludmg_wo address inputs (A0 and A1), an
active low enable input (E) and an active high clear input (CL).
Each latch has a data input (D) and four outputs (Q0-Q3). The
4724 and 4099 are 8-bit addressable latches with_three ad-
dress inputs (A0-A2), an active low enable input (E), active
high clear input (CL), a data input (D) and eight outputs
(Q0-Q7).

Data is entered into a particular bit in the latch when that
bit is addressed by the address inputs and the enable E) is
low. Data entry is inhibited when 1 enable E) is high.

When clear (CL) and enable (E) are re high, all outputs are
low. When clear (CL) is high, enable E)is low, the channel
demultiplexing occurs. The bit that is addressed has an active
output which follows the data input while all unaddressed bits
are held low. When operating in the addressable latch mode
(E =CL =LOW), changing more than one bit of the address
could impose a transient wrong address. Therefore, this
should only be done while in the memory mode (E = HIGH,
CL = LOW).

Supply Voltage Range 3Vio 15V
Noise immunity 0.45 Voo typ.
TTL Compatibility Fanout of 2 driving 74L
or 1 driving 74LS
A0 = U = voo 07 =4 U - vpp
A1 =] ¢ L - LN
a2 = 19, p = 1% 0s
00—+ 13 o -4 LW
a = 112 0y ap =3 12 03
a2 Ul . a6 A s L)
e —H 10 03 A2 19 gy
vs =2 9 04 ves = 2 a0
4724 4099
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74C00 QUAD 2-INPUT NAND GATE

These logic gates employ complementary MOS (CMOS)
to achieve wide power-supply operating range, low power
consumption, high noise immunity and symmetric controlled
rise and fall times. With features such as this, the 74C logic
family is close to ideal for use in digital systems. Function and
pinout compatibility with series 54/74 devices minimizes de-
sign time for those designers already familiar with the stan-
dard 54/74 logic family.

All inputs are protected from damage due to static dis-
charge by diode clamps to Vcc and GND. See 7400, 7402,
7404, 7410 and 7420 data for more information on logic and

pinouts.

Supply Voltage Range 3.0Vto 15V
Guaranteed Noise Margin 1.0v
Noise Immunity 0.45 Vee typ.
Power Consumption 10 nW/package typ.
TTL Compatibility Fanout of 2 driving 74L

Vcc 4B 4A 4Y 3B 3A 3Y
14 (3] |12 [ 10 9 8

1

>
e

By

I 2

3 lallslls] |7

A IB

Iy 2A 2B 2Y GND
74C00



74C02 QUAD 2-INPUT NOR GATE

These logic gates employ complementary MOS (CMOS)
to achieve wide power-supply operating range, low power
consumption, high noise immunity and symmetric controlled
rise and fall times. With features such as this, the 74C logic
family is close to ideal for use in digital systems. Function and
pinout compatibility with series 54/74 devices minimizes de-
sign time for those designers already familiar with the stan-
dard 54/74 logic family.

All inputs are protected from damage due to static dis-
charge by diode clamps to Vcc and GND. See 7400, 7402,
7404, 7410 and 7420 data for more information on logic and

pinouts.

Supply Voitage Range

Guaranteed Noise Margin
Noise Immunity

Power Consumption
TTL Compatibility

3.0V to 15V

1.0V

0.45 Ve typ.

10 nW/package typ.
Fanout of 2 driving 74L

VCC 4Y 4B 4A 3y 3B 3A
140 113] h12| [nn] o] I9] |8
L L

- -

Ll 12113 ]4f]s] el |7
'Y A IB 2Y 2A 2B GND

74C02
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' 74C04 HEX INVERTER

These logic gates employ complementary MOS (CMOS)
to achieve wide power-supply operating range, low power
consumption, high noise immunity and symmetric controlled
rise and fall times. With features such as this, the 74C logic
family is close to ideal for use in digital systems. Function and
pinout compatibility with series 54/74 devices minimizes de-
sign time for those designers already familiar with the stan-
dard 54/74 logic family.

All inputs are protected from damage due to static dis-
charge by diode clamps to Vcc and GND. See 7400, 7402,
7404, 7410 and 7420 data for more information on logic and
pinouts.

Supply Voltage Range 3.0Vto 15V
Guaranteed Noise Margin 1.0v

Noise Immunity 0.45 Vcc typ.

Power Consumption 10 nW/package typ.
TTL Compatibility Fanout of 2 driving 74L

Vee 6A 6Y SA 5Y 4A  4Y
gl i3l Lzl (] 1o} [l 18

T L J L J C

e

Dy
LT

2A 2Y 3A 3Y GND
74C04

]
<™ M

1A |



74C10 TRIPLE 3-INPUT NAND GATE

These logic gates employ complementary MOS (CMOS)
to achieve wide power-supply operating range, low power
consumption, high noise immunity and symmetric controlled
rise and fall times. With features such as this, the 74C logic
family is close to ideal for use in digital systems. Function and
pinout compatibility with series 54/74 devices minimizes de-
sign time for those designers already familiar with the stan-
dard 54/74 logic family.

All inputs are protected from damage due to static dis-
charge by diode clamps to Vcc and GND. See 7400, 7402,
7404, 7410 and 7420 data for more information on logic and
pinouts.

Supply Voltage Range 3.0V to 15V
Guaranteed Noise Margin 1.0v

Noise Immunity 0.45 Vee typ.

Power Consumption 10 nW/package typ.
TTL Compatibility Fanout of 2 driving 74L

VcC IC 1Y 3C 38 3A 3y
4] [13] (12] [u] Liol 9] I8

=

111

l 2113 14]15)116]17

tA 1B 2A 2B 2C 2Y GND
74C10




74C20 DUAL 4-INPUT NAND GATE

These logic gates employ complementary MOS (CMOS)
to achieve wide power-supply operating range, low power
consumption, high noise immunity and symmetric controlled
rise and fall times. With features such as this, the 74C logic
family is close to ideal for use in digital systems. Function and
pinout compatibility with series 54/74 devices minimizes de-
sign time for those designers already familiar with the stan-
dard 54/74 logic family.

All inputs are protected from damage due to static dis-
charge by diode clamps to Vcc and GND. See 7400, 7402,
7404, 7410 and 7420 data for more information on logic and
pinouts.

Supply Voltage Range 3.0V to 15V
Guaranteed Noise Margin 1.0v

Noise Immunity 0.45 Ve typ.

Power Consumption 10 nW/package typ.

TTL Compatibility Fanout of 2 driving 74L

Vec 20 2C NC 2B 2A 2Y

al [13] T2} [ n} [o] |9] 8

L _

T T2l Taliallsl6t]7

A IB NC IC 1D 1Y GND
74C20



74C08 QUAD 2-INPUT AND GATE

Employing complementary MOS (CMOS) transistors to
achieve wide power-supply operating range, low power con-
sumption and high noise margin, these gates provide basic
functions used in the implementation of digital integrated
circuit systems. The N-channel and P-channel enhancement
mode transistors provide a symmetrical circuit with output
swing essentially equal to the supply voltage No DC power
other than that caused by leakage current is consumed during
static condition. All inputs are protected from damage due to
static discharge by diode clamps to Vcc and GND. See 7408
and 7486 data for more information on logic and pinouts.

Supply Voltage Range 3.0Vto 15V
Guaranteed Noise Margin 1.0V

Noise Immunity 0.45 Ve typ.

TTL Compatibility Fanout of 2 driving 74L
Power Consumption 10 nW/package typ.

VCC 4B 4A 4y 3B 3A 3y
141 [13] [12] [i1] lio] [9] [8
=

-
x| -

tl12] 13l la]ll5l]s] |7

A IB 1Y 2A 2B 2Y GND
74C08




74C86 QUAD 2-INPUT EXCLUSIVE-OR GATE

Employing complementary MOS (CMOS) transistors to
achieve wide power-supply operating range, low power con-
sumption and high noise margin, these gates provide basic
functions used in the implementation of digital integrated
circuit systems. The N-channel and P-channel enhancement
mode transistors provide a symmetrical circuit with output
swing essentially equal to the supply voltage. No DC power
other than that caused by leakage current is consumed during
static condition. All inputs are protected from damage due to
static discharge by diode clamps to Vcc and GND. See 7408
and 7486 data for more information on logic and pinouts.

Supply Voltage Range 3.0V to 15V
Guaranteed Noise Margin 1.0v

Noise Immunity 0.45 Ve typ.

TTL Compatibility Fanout of 2 driving 74L
Power Consumption 10 nW/package typ.

Vcec 48 4A 4Y 3B 35 3Y

iaf {13 pr2f jrv] 11op |9 8
_J

15

4 S 6 7

IA 1B 1Y 2A 2B 2Y GND
74C86

N
W




74C14 HEX SCHMITT TRIGGER

The MM74C14 hex Schmitt trigger is a monolithic com-
plementary MOS (CMOS) integrated circuit constructed with
N-channel and P-channel enhancement transistors. The
positive-going and negative-going threshold voltages, V1+
and Vr-, show low variation with respect to temperature
(typ 0.0005V per C at Veec = 10V), and hysteresis, V1+ — V1-

= 0.2 Ve is guaranteed.

All inputs are protected from damage due to static dis-
charge by diode clamps to Vcc and GND. See 7414 data for
more information on logic and pinouts.

Supply Voltage Range
Noise Immunity

TTL Compatibility
Hysteresis

Vcc 6A 6Y 5A

3.0V to 15V

0.70 Ve typ.

Fanout of 2 driving 74L
0.4 Vce typ.

0.2 Vec guaranteed

SY

4A 4Y

141 113] |12

10

9] |8

I
i -

1 [

3o

L

J4 L

-

1t 12]13] 14

S

6 7

A 1Y 2A 2Y 3A 3Y GND

74C14
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74C30 8-INPUT NAND GATE

The logic gate employs complementary MOS (CMOS) to
achieve wide power-supply operating range, low power con-
sumption and high noise immunity. Function and pinout com-
patibility with series 54/74 devices minimizes design time for
those designers familiar with the standard 54/74 logic family.

Allinputs are protected from damage to static discharge
by diode clamps to Vcc and GND. See 7430 data for more
information on logic and pinouts.

Supply Voitage Range 3.0V to 15V
Guaranteed Noise Margin 1.0V

Noise Immunity 0.45 Vec typ.

TTL Compatibility Fanout of 2 driving 74L

VCCNC H G NC NC Y
4] i3] Li2] [u] Lio] [9] |8

)

A B C D E F GND
74C30



74C32 QUAD 2-INPUT OR GATE

Employing complementary MOS (CMOS) transistors to
achieve low power and high noise margin, these gates provide
the basic functions used in the implementation of digital integ-
rated circuit systems. The N-channel and P-channel en-
hancement mode transistors provide a symmetrical circuit
with output swings essentially equal to the supply voltage.
This results in high noise immunity over a wide supply voltage
range. No DC power other than that caused by leakage
current is consumed during static conditions. All inputs are
protected against static discharge damage.

Supply Voltage Range 3.0V to 15V

Noise Margin 1.0v

Noise Immunity 0.45 Ve typ.

TTL Compatibility Fanout of 2 driving 74L

VCC 4Y 4B 4A 3Y 3B 3A
14] [13] 2] (] (o] [s] |8

N

3| |4 5116117
Iy 1A 1B 2Y 2A 2B GND

74C32




74C42 BCD-TO-DECIMAL DECODER &

The MM74CA42 one-of-10 decoder is a monolithic com-
plementary MOS (CMOS) integrated circuit constructed with
N-channel and P-channel enhancement transistors. This de-
coder produces a logical 0 at the output corresponding to a
4-bit binary input from zero to nine, and alogical 1 at the other
outputs. For binary inputs from 10 to 15, all outputs are
logical 1. See 7442 data for more information on logic and
pinouts.

Supply Voltage Range 3Vto 15V

Fanout Drive 2 LPTTL loads

Noise Immunity 0.45 Vcc (typ.)

Power 50 nW (typ.)

Speed of Operation 10 MHz (typ.) with 10V Ve

INPUTS OUTPUTS
N _/A\
/ \ / \

V¢ A B C D 9 8 7

16 5] |14 I3 V4 i 10 9

LG

&
w»
o
~
®

0 I 3 4 5 6 OGND
\ _/
v—
QUTPUTS
74C42
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74C48 BCD-TO-7-SEGMENT DECODER

The MM74C48 BCD-to-7-segment decoder is a
monolithic complementary MOS (CMOS) integrated circuit
constructed with N-channel and P-channel enhancement
transistors. Seven NAND gates and one driver are connected
in pairs to make binary-coded decimal (BCD) data and its
complement available to the seven decoding AND-OR-
INVERT gates. The remaining NAND gate and three input
buffers provide test-blanking input/ripple-blanking output,
and ripple-blanking inputs. See 7448 data for more informa-
tion on logic and pinouts.

Supply Voltage Range 3.0V to 15V
Guaranteed Noise Margin 1.0v
Noise Immunity 0.45 Vec typ.
TTL Compatibility Fanout of 2 driving 74L
OUTPUTS
Y, N
/ \
Ve ¢+ ¢ a b ¢ d e
16 14 1 0] |9

—%Lalr L —

a b c d o

81/
8 CLTRBORBID A

—Ir{jz : L

I 2 6 7 8
B C LAMPRB RB D A GND
TEST OUT IN
INPUTS INPUTS
74C48
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74C73 DUAL J-K FLIP-FLOPS WITH CLEAR

These dual J-K flip-flops are monolithic complementary
MOS (CMOS) integrated circuits constructed with N-channel
and P-channel enhancement transistors. Each flip-flop has
independent J, K, clock and clear inputs and Q and Q outputs.
The MM54C76/MM74C76 flip-flops also include preset in-
puts and are supplied in 16-pin packages. These flip-flops are
edge-sensitive to the clock input and change state on the
negative-going transition of the clock pulses. Clear or preset
is independent of the clock and is accomplished by a low level
on the respective input. See 7473, 7476 and 74107 data for
logic information and pinouts.

Supply Voltage Range 3Vio 15V

Fanout Orive 2 LPTTL loads

Noise Immunity 0.45 Vec (typ.)

Power 50 nW (typ.)

Speed of Operation 10 MHz (typ.) with 10V Supply

IJ 1Q 1Q GND 2K 2Q 2Q
14] [13] Liz] (1] [1o] [ 9] |8

Q Q Q Q
CLR ~ACLR

il

I 2| 13] 4] 1|> 6 7

ICK | 1K VCC 2 2 2J

CLR B CK CLR
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74C76 DUAL J-K FLIP-FLOPS WITH CLEAR AND PRESET

These dual J-K flip-flops are monolithic complementary
MOS (CMOS) integrated circuits constructed with N-channel
and P-channel enhancement transistors. Each flip-flop has
independent J, K, clock and clear inputs and Q and Q outputs.
The MM54C76/MM?74C76 flip-flops also include preset in-
puts and are supplied in 16-pin packages. These flip-flops are
edge-sensitive to the clock input and change state on the
negative-going transition of the clock pulses. Clear or preset
is independent of the clock and is accomplished by a low level
on the respective input. See 7473, 7476 and 74107 data for
logic information and pinouts.

Supply Voltage Range 3Vito 15V

Fanout Drive 2 LPTTL loads

Noise Immunity 0.45 Vec (typ.)

Power 50 nW (typ.)

Speed of Operation 10 MHz (typ.) with 10V Supply

IK 1Q 1Q GND 2K 2Q 2Q 2J

161 |IS 141 113 12 1] 10 9
| 1 T T
& | 3
CLR PR )
K Q —J Q
—P CK ~p CK
al Q K Q
PR CLR
| 4
ey g T
| 2 3| |4 5 6 7

1
8
ICK IPR | I Vee 2 2 2
CLR CK PR CL
74C76
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74C107 DUAL J-K FLIP-FLOPS WITH CLEAR

These dual J-K flip-flops are monolithic complementary
MOS (CMOS) integrated circuits constructed with N-channel
and P-channel enhancement transistors. Each flip-flop has
independent J, K, clock and clear inputs and Q and Q outputs.
The MM54C76/MM74C76 flip-flops also include preset in-
puts and are supplied in 16-pin packages. These flip-flops are
edge-sensitive to the clock input and change state on the
negative-going transition of the clock pulses. Clear or preset
is independent of the clock and is accomplished by a low level
on the respective input. See 7473, 7476 and 74107 data for
logic information and pinouts.

Supply Voltage Range 3V to 15V

Fanout Drive 2 LPTTL loads

Noise Immunity 0.45 Ve (typ.)

Power 50 nW (typ.)

Speed of Operation 10 MHz (typ.) with 10V Supply

| 2 2
VCC CLRICK 2K CLR CK 2J

4] 113 2] 1] 1O} |9] |8

— [ J

J g{( K K cx Y
CLRP- CLR
Q Q Q Q

145 | ¢

n
w

41 15] | 6] L7

IJ 1Q !1Q IK 2Q 2Q GND
74C107
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74C74 DUAL D FLIP-FLOP

The MM74C74 dual D flip-flop is a monolithic com-
plementary MOS (CMOS) integrated circuit constructed with
N - and P-channel enhancement transistors. Each flip flop has
independent data, preset, clear and clock inputs and Q and Q
outputs. The logic level present at the data input is transfer-
red to the output during the positive going transition of the
clock pulse. Preset or clear is independent of the clock and
accomplished by a low level at the preset or clear input. See
7474 data for more logic information and pinouts.

Supply Voltage Range 3V to 15V
Fanout Drive 2# LPTTL loads
Noise Immunity 0.45 Vce (typ.)
Power 50 nW (typ.)
Speed of Operation 10 MHz (typ.) with 10V supply
2 2 2 -
VCC CLR 2D CK PR 2Q 2Q
141 | 13] |12 I 10 9

| -

8
| -
p PR
l CK

CLR _
Q CLR
- CK '
Q
D pg
Y
—— ]

l 2l 13114 S 6| |7

|  ID ICK IPR 1Q 1Q GND
CLR 74C74
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7483 4-BIT BINARY FULL ADDER

The MM74C83 4-bit binary full adder performs the addi-
tion of two 4-bit binary numbers. A carry input (Co) is in-
cluded. The sum (3) outputs are provided for each bit, and
the resultant carry (Cs) is obtained from the fourth bit. Be-
cause the carry-ripple-time is the limiting delay in the addition
of a long word length, carry look ahead circuitry has been
included in the design to minimize this delay. Also, the logic
levels of the input and output, including the carry, are in their
true form. Thus the end-around carry is accomplished with-
out the need for level inversion.

Supply Voltage Range 3vto 15V
Guaranteed Noise Margin v
Noise immunity 0.45 Vcc typ.
TTL Compatibility Fanout of 2 driving 74L
Carry Ripple (Co to Ca) 50 ns typ. @ Vec = 10V
and CL = 50 pF
Summing 125 ns typ. @ Vec = 10V
and C. = 50 pF
B4 X4 C4 CO GND BI Al II
16 1151 [14] |13] 12| | ! 101 | 9
4 C4 CO 81 Al
- 84 Al
~ A4 A2 )
£3 B3 B3 2 B2

A4 T3 A3 B3 Voo 2 B2 A2
74C83
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74C85 4-BIT MAGNITUDE COMPARATOR

The MM74C85 is a 4-bit magnitude comparator which
will perform comparison of straight binary or BCD codes. The
circuit consists of eight comparing inputs (A0, A1, A2, A3,
B0, B1, B2 and B3), three cascading inputs (A>B, A<B and
A=B), and three outputs (A>B, A<B and A=B). This device
compares two 4-bit words (A and B) and determines whether
they are greater than, less than, or equal to each other by a
high level on the appropriate output. For words greater than
four bits, units can be cascaded by connecting the outputs
(A>B, A<B, and A=B) of the least significant stage to the
cascade inputs (A>B, A<B and A=B) of the next significant
stage. In addition, the least significant stage must have a
high-level voltage (Vin)) applied to the A=B input and low-
level voltages (Vin®) applied to A>B and A <B inputs.

Supply Voltage Range 3.0V to 15V
Guaranteed Noise margin 1.0V
Noise Immunity 0.45 Ve typ.
TTL Compatibility Fanout of 2 driving 74L
DATA INPUTS
N

/ \
Vcc A3 B2 A2 Al BI A0 BO

[1] [15] [14] [13] [12] [11] [io] [5]

A3 B2 A2 Al Bl A0

83 80

A<B A=B A>B A>B A:=B A<B
IN IN IN OUT OUT OUT

L L2l (3] [el[s] (6] (7] [e]

B3 A<B A=B A>B A>B A=B A<B GND
DATAN—,

V
INPUT cASCADING  OUTPUTS
INPUTS
74C85

107



74C89 64-BIT 3-STATE RANDOM ACCESS READ/WRITE MEMORY

The MM74C89 is a 16-word by 4-bit random access
read/write memory. Inputs to the memory consist of four
address lines, four data input lines, a write enable line and a
memory enable line. The four binary address inputs are
decoded internally to select each of the 16 possible word
locations. An internal address register latches the address
information on the positive to negative transition of the mem-
ory enable input. The four TRI-STATE® data output lines
working in conjunction with the memory enable input pro-
vides for easy memory expansion.

B Address Operation: Address inputs must be sta-
ble tsa prior to the positive to negative transition of
memory enable. It is thus not necessary to hold
address information stable for more than tua after
the memory is enabled (positive to negative transi-
tion of memory enable). Note that the timing is
different than the DM7489 in that a positive to
negative transition of the memory enable must
occur for the memory to be selected.

B Write Operation: Information present at the data
inputs is written into the memory at the selected
address by bringing write enable and memory ena-
ble low.

B Read Operation: The complement of the informa-
tion that was written into the memory is nondes-
tructively read out at the four outputs. This is ac-
complished by selecting the desired address and
bringing memory enable low and write enable high.
When the device is writing or disabled, the output
assumes a TRI-STATE® (high Z) condition. See
7489 for more logic information and pinout.

Supply Voltage Range 3.0V to 15V
Guaranteed Noise Margin 1.0v
Noise Immunity 0.45 Vec typ.
TTL Compatibility Fanout of 2 thiving 74L
Power Consumption 100 nW/package typ.
@ Veec = 5V
Access Time 130 ns typ. at Vec = 10V
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74C90 4-BIT DECADE COUNTER

The MM74C90 decade counter and the MM74C93 bi-
nary counter are complementary MOS (CMOS) integrated
circuits constructed with N-channel and P-channel enhance-
ment mode transistors. The 4-bit decade counter can be
reset to zero or preset to nine by applying appropriate logic
level on the Ro1, Roz, Ro1 and Rez inputs. Also, a separate
flip-flop on the A-bit enables the user to operate it as a
divide-by-two, -five or -10 frequency counter. The 4-bit
binary counter can be reset to zero by applying high logiclevel
on inputs Ro: and Rez. Also, a separate flip-flop on the A-bit
enables the user to operate it as a divide-by-2, -8 or -16
divider. Counting occurs on the negative-going edge of the
input pulse. See 7490 and 7493 data for more information on
logic and pinouts. All inputs are protected against static dis-
charge damage.

Supply Voitage Range 3Vito 15V

Guaranteed Noise Margin 1)

Noise Immunity 0.45 Vee (typ.)

Low Power TTL Compatibility Fanout of 2 driving 741

INPUT
Qa

A NC
[14] [13] [i2

Qp GND Q8 Qc

[11] [io] [s] [e]

Qr Qp Qg
A Q¢ -
8 Rq(z)'—
Ro(1)Ro(2) Rg(1)

c L2l B Ll ] LT 7]

INPUT RO RO NC VCC Rg Rg

B (1 (2) (N (2)
74C90
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74C93 4-BIT BINARY COUNTER

The MM74C90 decade counter and the MM74C93 bi-
nary counter are complementary MOS (CMOS) integrated
circuits constructed with N-channel and P-channel enhance-
ment mode transistors. The 4-bit decade counter can be
reset to zero or preset to nine by applying appropriate logic
level on the Rot, Roz, Ro1 and Rez inputs. Also, a separate
flip-flop on the A-bit enables the user to operate it as a
divide-by-two, -five or -10 frequency counter. The 4-bit
binary counter can be reset to zero by applying high logiclevel
on inputs Ro and Roz. Also, a separate flip-flop on the A-bit
enables the user to operate it as a divide-by-2, -8 or -16
divider. Counting occurs on the negative-going edge of the
input pulse. See 7490 and 7493 data for more information on
logic and pinouts. All inputs are protected aganst static dis-
charge damage.

Supply Voltage Range 3V to 15V
Guaranteed Noise Margin 1
Noise Immunity 0.45 Vcc (typ.)
Low Power TTL Compatibility Fanout of 2 driving 74L
INPUT
A NC QA Qp GND 98 Qc
4] [13) pr2f {11 11O S 8
Qa Qp Qg
L—C> A
Qc
—CD B
Ro(nRo(2)

(T2l T3l 1al]s] 6] !l7
INPUT Rg Rp NC Vcc NC NC
B (1N (2) 74ce3
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' 74C95 4-BIT RIGHT-SHIFT/LEFT-SHIFT REGISTER

This 4-bit shift register is a monolithic complementary
MOS (CMOS) integrated circuit composed of four D flip-
flops. This register will perform right shift or left shift opera-
tions dependent upon the logical input level to the mode
control. A number of these registers can be connected in
series to form an N-bit right shift or left shift register.

When a logical 0 level is applied to the mode control
input, the output of each flip flop is coupled to the D input of
the succeeding flip-flop. Right shift operation is performed by
clocking at the clock 1 input, and serial data entered at the
senal input, clock 2 and parallel inputs A through D are
inhibited. With a logical 1 level applied to the mode control,
outputs to succeeding stages are decoupled and parallel load-
ing is possible. Or with external interconnection, shift left
operation can be accomplished by connecting the output of
each flip-flop to the parallel input of the previous flip-flop, and
serial data are entered at input D. See 7495 data for more
information on logic and pinout.

Speed of Operation 10 MHz typ.
Vee = 10V, CL = 50 pF
Noise Immunity 0.45 Vce typ.
Power 100 nW typ.
TTL Compatibility Drive 2 LTTL loads
Supply Voltage Range 3Vito 15V
CLOCK CLOCK 2

I L-SHIFT
VeC Qa Q8 Q¢ Qp R-SHIFT (LOAD)

4] [13] [iz] [11] [io] [s] [&]

)|

v
Q Q@ Q9 9 ¢k ck2

S 7495

A 8 C D MODE

Ll L2d 3] Led (8] Le] T2]
SERIAL LA B C D, MODE GND
INPUT Y———v— CON-

INPUTS TROL
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74C151 8-CHANNEL DIGITAL MULTIPLEXER

The MM74C151 multiplexer is a monolithic complemen-
tary MOS (CMOS) integrated circuit constructed with
N-channel and P-channel enhancement transistors. This data
selector/multiplexer contains on-chip binary decoding. Two
outputs provide true (output Y) and complement (output W)
data. A logical 1 on the strobe input forces W to alogical 1 and
Y to a logical 0.

Allinputs are protected against electrostatic effects. See
74151 data for more information on logic and pinout.

Supply Voltage Range 3Vito 15V
TTL Compatibility Drive 2 LPTTL loads
Noise Immunity 0.45 Vcc typ.
Power 50 nW typ.
DATA
DATA Jl\NPUTS SELECT
A

/ AN 4 \
Vcc D4 D5 D6 D7 A B C

6] |15] |'14] 13} jt2] J11)] 1O} |9

D4 D5 D06 D7 A 8

03 c

w?d
PlT21 131 1a]]51]6]]7] |8

D3 D2 DI DO _ Y W STROBE GND
7 \ J

D2 OI DO Y

\'4 N
DATA OUTPUTS
INPUTS 74C151
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74C154 4-LINE TO 16-LINE DECODER/DEMULTIPLEXER

The MM74C154 one-of-16 decoder is a monolithic com-
plementary MOS (CMOS) integrated circuit constructed with
N-channel and P-channel enhancement transistors. The de-
viceis provided with two strobe inputs, both of which must be
in the logical 0 state for normal operation. If either strobe
input is in the logical 1 state, all 16 outputs will go to the logical
1 state.

To use the product as a demultiplexer, one of the strobe
inputs serves as a data input terminal, while the other strobe
input must be maintained in the logical 0 state. The informa-
tion will then be transmitted to the selected output as deter-
mined by the four-line input address. See 74154 data for more
information on logic and pinout.

Supply Voltage Range 3Vito 15V
TTL Compatibility Drive 2 LPTTL loads
Noise Margin 1V guaranteed
Noise Immunity 0.45 Vcc typ.
INPUTS OUTPUTS
\ [, -\

24 lﬁlfﬁ]ﬂrﬁlmﬂﬂﬂlﬁlﬂ

|

A B c O G2 @61 15 I

o

) 3 4 S e 7

ARERNAN

)
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74C157 QUAD 2-INPUT MULTIPLEXERS

These multiplexers are monolithic complementary MOS
(CMOS) integrated circuits constructed with N-channel and
P-channel enhancement transistors. They consist of four
2-input multiplexers with a common select and enable inputs.
When the enable input is at logical 0 the four outputs assume
the values as selected from the inputs. When the enable input
is at logical 1, the outputs assume logical 0. Select decoding is
done internally, resulting in a single select input only. See
74157 data for more information on logic and pinout.

Supply Voltage Range 3Vito 15V

Noise Immunity 0.45 Vcc typ.

Power 50 nW (typ.)

TTL Compatibility Drive 2 LPTTL loads
INPUTS INPUTS

F_A—\ ouT /—A—\ ouT

VCC STROBE 4A 48 4Y 3A 38 3Y
161 1151 14l i3] 2] [ir] [io] |9

G 4A 4B 4Y 3A 3B

S 3y

IA 1B 1Yy 2A 28 2Y

I 2 31141 |5 6] | 7] |8
SEL IA IB 1Y 2A 2B 2Y GND
\__V_/

OUT \—,— OuT

INPUTS INPUTS
74C157
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74C160 DECADE COUNTER

These synchronous presettable-up counters are
monolithic complementary MOS (CMOS) integrated circuits
constructed with N-channel and P-channel enhancement
mode transistors. They feature an internal carry look-ahead
for fast counting schemes and for cascading packages thhout
additional gating.

Alow level at the load input disables counting and causes
the outputs to agree with the data input after the next positive
clock edge. The clear function for the C162 and C163 is
synchronous, and a low level at the clear input sets all four
outputs low after the next positive clock edge. The clear
function for the C160 and C161 is asynchronous, and a low
level at the clear input sets all four outputs low, regardless of
the state of the clock.

Counting is enabled when both count enable inputs are
high. Input T is fed forward to also enable the carry out. The
carry output is a positive pulse with a duration approximately
equal to the positive portion of Qa and can be used to enable
successive cascaded stages. Logic transitions at the enable P
or T inputs can occur when the clock is high or low. See
74160, 74161, 74162 and 74163 for more logic information
and pinout.

Noise Margin 1V guaranteed

Noise Immunity 0.45 Ve typ.

TTL Compatibility Drives 2 LPTTL loads
Supply Voitage Range 3Vto 15V
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74C161 BINARY COUNTER

These synchronous presettable-up counters are
monolithic complementary MOS (CMOS) integrated circuits
constructed with N-channel and P-channel enhancement
mode transistors. They feature an internal carry look-ahead
for fast counting schemes and for cascading packages without
additional gating.

Alow level at the load input disables counting and causes
the outputs to agree with the datainput after the next positive
clock edge. The clear function for the C162 and C163 is
synchronous, and a low level at the clear input sets all four
outputs low after the next positive clock edge. The clear
function for the C160 and C161 is asynchronous, and a low
level at the clear input sets all four outputs low, regardless of
the state of the clock.

Counting is enabled when both count enable inputs are
high. Input T is fed forward to also enable the carry out. The
carry output is a positive pulse with a duration approximately
equal to the positive portion of Qa and can be used to enable
successive cascaded stages. Logic transitions at the enable P
or T inputs can occur when the clock is high or low. See
74160, 74161, 74162 and 74163 for more logic information
and pinout.

Noise Margin 1V guaranteed

Noise Immunity 0.45 Vee typ.

TTL Compatibility Drives 2 LPTTL (oads
Supply Voltage Range 3V to 15V

OUTPUTS N

CARRY ABLE
Ve OuT Qa Q8 Q¢ Qp T LOAD

[i6] [15] [14] [i3] [i2] [77] fio] [s

e ‘J

O CLEAR L(é:lz 740161
€K 4 8 _c_ D A5
[ T T 1 11
T
CLRCK A B8 C D -

DATA INPUTS P
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: 74C162 DECADE COUNTER - ’

These synchronous presettable-up counters are
monolithic complementary MOS (CMOS) integrated circuits
constructed with N-channel and P-channel enhancement
mode transistors. They feature an internal carry look-ahead
for fast counting schemes and for cascading packages without
additional gating.

Alow level at the load input disables counting and causes
the outputs to agree with the data input after the next positive
clock edge. The clear function for the C162 and C163 is
synchronous, and a lew level at the clear input sets all four
outputs low after the next positive clock edge. The clear
function for the C160 and C161 is asynchronous, and a low
level at the clear input sets all four outputs low, regardless of
the state of the clock.

Counting is enabled when both count enable inputs are
high. Input T is fed forward to also enable the carry out. The
carry output is a positive pulse with a duration approximately
equal to the positive portion of Qa and can be used to enable
successive cascaded stages. Logic transitions at the enable P
or T inputs can occur when the clock is high or low. See
74160, 74161, 74162 and 74163 for more logic information
and pinout.

Noise Margin 1V guaranteed

Noise immunity 0.45 Vcc typ.

TTL Compatibility Drives 2 LPTTL loads
Supply Voitage Range 3Vito 15V
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' 74G163 BINARY COUNTER :

These synchronous presettable-up counters are
monolithic complementary MOS (CMOS) integrated circuits
constructed with N-channel and P-channel enhancement
mode transistors. They feature an internal carry look-ahead
for fast counting schemes and for cascading packages without
additional gating.

A low level at the load input disables counting and causes
the outputs to agree with the data input after the next positive
clock edge. The clear function for the C162 and C163 is
synchronous, and a low level at the clear input sets all four
outputs low after the next positive clock edge. The clear
function for the C160 and C161 1s asynchronous, and a low
level at the clear input sets all four outputs low, regardless of
the state of the clock.

Counting is enabled when both count enable inputs are
high. Input T s fed forward to also enable the carry out. The
carry output is a positive pulse with a duration approximately
equal to the positive portion of Qa and can be used to enable
successive cascaded stages. Logic transitions at the enable P
or T mputs can occur when the clock is high or low. See
74160, 74161, 74162 and 74163 for more logic information
and pinout.

Noise Margin 1V guaranteed
Noise Immunity 0.45 Ve typ.
T