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7400

QUAD 2-INPUT NAND GATE

TOP VIEW

All four positive-logic NAND gates may be used independently. On
any one gate, when either input is low the output is driven high. If
both inputs are high the output is low.

Propagation delay .................. 10 nanoseconds average

Current per package ................ 12 milliamperes average




7403

QUAD 2-INPUT NAND GATE
(Open-Collector Output)

TOP VIEW

All four positive-logic NAND gates may be used independently. On
any one gate, with either input low, the output is driven to an open
circuit. When both inputs are high, the output is low. An output-high
state can be obtained only by adding an external resistor, usually
2.2K, from output to +5 volts,

The pinouts on the 7403 are identical to the logically similar 7400.
The circuitry is identical to the 7401. Note that this is @ NAND gate,
not a NOR gate.

Propagationdelay ................ 8 nanoseconds to output low,
35 nanoseconds to open circuit

Current per package .................. 8 milliamperes average




HEX INVERTER

TOP VIEW

7404

All six inverters may be used independently. On any one inverter,
the low-input condition drives the output high. The high-input con-

dition drives the output low.

Propagationdelay ................... 10 nanoseconds average

Current per package ................ 12 milliamperes average




7408

QUAD 2-INPUT AND GATE

TOP VIEW

All four positive-logic AND gates may be used independently. On
any one gate, when either input is low, the output is fow. When both
inputs are high the output is high.

Propagation delay .................. 15 nanoseconds average

Current per package ................ 16 milliamperes average




7410

TRIPLE 3-INPUT NAND GATE

TOP VIEW

All three positive-logic NAND gates may be used independently. On
any one gate, when any input is fow, the output is driven to a high
state. When all three inputs are high, the output is driven to a low
state.

Propagationdelay .................... 9 nanoseconds average

Current per package ................ 6 milliamperes average




1 -
A 18 NC 1IC IDIY“

gates can be used independently.

For each gate, the output is high, if one or more inputs are low. If all four inputs are high,
the output will be low.

This device, because of the internal hysteresis of 0.8 V, is ideal for input signals that are
subject 1o noise or have slow rise and fall times. In addition, it may be used in astable
or monostable applications.

If is rising in a positive direction, the output will change at 1.7 V. If the
input voltage is moving in the negative direction, the change takes place at 0.9 V. For
this reason, the hysteresis, or the “dead band” is 0.8 V. This is temperature compensated
internally.

Inputs Output
A B C D Y
L X x X H
XL X X H
X % L X H
X X X L H
HHH W L

Application:
Level detection and pulse shaping, use in systems with noisy signals, monostable and
astable multivibrators, implementation of NAND, AND and inverter functions

Data:
Propagation delay ns 16 10 78 16.5
Hysteresis Vv 08 08 { 08 08
Supply current mA | 17 4 | 55 35

Std 41.54‘ AS| F|H|L|LS|S
Families: "o ' ° °

Dual 4-INPUT SCHMITT-TRIGGER NAND GATE

7413




7432

QUAD 2-INPUT OR GATE

TOP VIEW

All four positive-logic OR gates may be used independently. On any
one gate, when either input is high, the output is driven high. When
both inputs are low the output is low.

Propagation delay .................. 12 nanoseconds average

Corront por POCKOPR «covssencnssnvanssenrass 19 milliamperes




7447

BCD TO 7-SEGMENT DECODER-DRIVER
(Low=o0n, 40-mA, 30-Volt Outputs)

This package accepts a 1-2-4-8 positive-logic Binary Coded Decimal
input and converts it to the proper pattern to light a 7-segment dis-
play. A low output is intended to light the segment.

The outputs can sink 40 milliomperes in the low state and can with-
stand 30 volts in the high state. Note that the supply must remain
at +5 volts. An output-high state can be obtained only if a display
device or resistor pulls the output to some positive voltage less than
30 volts.

Current-limiting resistors, typically 330 ohms, must be used when
drving a light emitting diode disploy with this packoge. Incandescent
or fluorescent readouts con be directly driven.

The Lamp Test input should remain high. Bringing the Lamp Test to
ground simultaneously brings all the outputs to ground.

A low on the Blanking input will extinguish only character “0.” A low
on the Blanking output is provided to extinguish the character “0” of
the next stage if leading-edge blanking is desired.

A low on the Blanking output will extinguish the display. It is per-
missible to short this output to ground.




7474 |

DUAL D EDGE-TRIGGERED FLIP-FLOP
(With Preset and Preclear)

TOP VIEW

Contains two independent positive-edge-clocked D flip-flops. This is
a clocked logic block and is covered in detail in Chapter 5. There are
two outputs: Q, and its complement Q.

The information presented to the D input goes on to the Q output
whenever the clock input changes from a low to a high level. The
only time the output can change is when the clock goes positive;
changes on the D input are not passed on if the circuit is not clocked.

If D is high, on clocking, Q goes high and @ goes low. If D is low,
on clocking, Q goes low and Q goes high.

Information on the D input can be changed at any time. It is only
its value at the instant of the positive clock edge that matters; this is
what is entered into the flip-flop.

The Clear and Set inputs should be left or tied positive for normal
operation. If the Clear input is grounded, the flip-flop immediately
goes into the state with Q low and Q@ high. If the Set input is
grounded, the flip-flop immediately goes into the state with Q high
and Q low. Set and Clear should never be simultaneously grounded
or a disallowed state will result.

Maximum toggle frequency ...........cvnnn 25 megahertz
Current per packoge ... ..ciicsssscoissucsisase 17 milliamperes




7476

DUAL JK LEVEL-TRIGGERED FLIP-FLOP
(With Preset and Preclear)

Contains two independent level-clocked JK flip-flops. Note the un-
usual supply connections.

This is a clocked logic block and is covered in detail in Chapter 5.
There are two outputs: Q, and its complement Q.

Under certain input conditions, Q and @ can change whenever the
Clock input goes to a low level. The Q and @ outputs do not change
for a change in the J and K inputs; the only time they can change is
as the input clock goes to a low level.

If J and K are grounded, the clock does nothing. If J and K are made
positive, the clock changes the output states on Q and Q, or binarily
divides. If J is high and K is low, clocking makes Q high and Q low.
If J is low and K is high, clocking makes Q low and Q high.

Information on the J and K inputs can be changed only once im-
mediately ofter clocking. Further changes con bring about invalid
operation (see Chapter 5). The clock must be conditioned to drop
very rapidly per desired operation.

The Clear and Set inputs should be left, or tied positive for normal
operation. If the Clear input is grounded, the flip-flop immediately
goes into the state with Q low and @ high. If the Set input is
grounded, the flip-flop immediately goes into the state with Q high
and Q low. Set and Clear should never be simultaneously grounded,
or a disallowed state will result,

Maximum toggle frequency ,...........c.unnn. 20 megahertz
Current porpockoge . ... i ciisaessvsneivens 20 milliomperes




7483

4-BIT FULL ADDER

81

Il

A L3

A} 83 £2

i+
TOP VIEW

This is an crithmetic unit that provides the sum of two 4-bit binary
numbers. Note the unusual supply connections.

The A number is weighted A1 =1, A2=2, A3=4, Ad=8 and is
used as one input,

The B number is weighted B1 =1, B2=2, B3=4, B4=8 and is
used as a second input.

The sum of these two numbers, A and B, appears as 21 =1, 32=2,
33=4,and Z4=8.

If the answer exceeds decimal 15 (binary 1111), a 1 also appears on
the C4 line as a Carry Output.

When used only with 4-bit numbers, the CO input should be grounded.
When used as the upper 4 bits on an 8-bit number, the CO input is
connected to the C4 output of the previous (less significant) four
stages.

Positive logic with 1 being at high level is used.

Propagationdelay .......... 16 nanoseconds typical per package
Current per package ..............0t 60 milliamperes average




7485

4-BIT MAGNITUDE COMPARATOR

SV o
DATA INPUTS

B2 AZ Al Bl A0 B0

TOP VIEW

This package compares two 4-bit words and provides an output indi-
cating whether they are equal or which is larger.

Usually the input data words to be compared are weighted A1 =1,
A2=2, A3=4, and A4 =8, while the second word is weighted
B1=1,82=2,83=4, and B4=8.

If only 4-bit words are being compared, the A =B Cascade input
should be wired high. The A> B and A <B Cascade inputs should
be grounded.

If the two words are equal, the A =B goes high. If A > B, the A > B
output goes high. If A <B, the A <B output goes high. Thus, a high
state appears ot the proper output; the other two remain low.

To work with 8-bit words, the outputs of the first 4-bit comparison
(least significant bits) are connected to the Cascade Inputs of the
second stage. The final answer appears as the outputs of the most
significant 4-bit comparator, with the proper output going high.

Propagallon delay . iivisiisiviassivisinnnna 23 nanoseconds
Curvont por potkoge s iiiiiiciisisisacasea 55 milliamperes




7486

QUAD EXCLUSIVE-OR GATE

TOP VIEW

The package contains four independent EXCLUSIVE-OR gates. They
may be used separately.

On any one gate, when one, but not both, inputs are high, the out-
put is high. When both inputs are high or both inputs are low, the
output is fow.

Propogollon HMe . ciiiissassisvesinssianan 18 nanoseconds

Corrant por packoge .. ..ccvosossnsssansnonnes 30 milliamperes




7490

DECADE COUNTER (<10) (Ripple,
not Presettable, not Unit-Cascadable)

TOP VIEW

This is a divide-by-2 and a divide-by-5 counter in a single package.
They may be used together os a divide-by-10 or separately. It ripple-
counts in the BCD-up direction. Note the unusual supply pinouts.

For a BCD counter, weighted 1-2-4-8, enter via Clock 1, and jumper
Q1 to Clock 2. Both 9-Set and both 0-Set inputs must be grounded
for normal counting. \

The counter advances on the negative-going clock edge. The clock musi
be properly conditioned and made bounceless and noise free. If a
conventional decade counter is needed, all sef terminals must be held
af ground.

The counter may be reset to zero by bringing either or both 0-Set
inputs posifive. The counter may be preset to 9 by bringing either or
both 9-Set inputs positive.

An external jumper must be provided between counter halves. If entry
is via Clock 2, and Q8 is jumpered to Clock 1, o counter weighted
1-2-4-5 results, with Q1 as the most significant output and a sym-
metrical square wave at the output. More details on this device ap-
pear in Chapter 6. The circuit is not unit-cascadable.

Typical maximum toggle frequency .............. 18 megahertz
Current per package ...........coovvvvnnnnnn 32 milliamperes




74151

1-OF-8 DATA SELECTOR

ADDRESS
INPUTS

TOP VIEW

This package selects one of eight inputs and provides the data on
the selected input or its complement as an output. It will also gene-
rate any logic function of four or less input variables. (See Chapter
3.)

Inputs are selected by applying a code from 000 through 111 on the
1, 2, and 4 Address inputs. The data on the selected input appear
at pin 6; the complement of the selected data appears ot pin 5. Pin
5 is faster in responding, as pin 6 is an inverter/follower.

The Enable input (sometimes called a Strobe) must be low for normal
operation. Driving it high drives the pin-6 output low and the pin-5
output high, independently of the condition of the selected input.

For logic function generation, three of the variables are applied to
the Address inputs. The selected Data inputs are connected low,
high, to the fourth variable or to the complement of the fourth vari-
able per the desired truth table. See Chapter 3 for more details.

SO OB ¢vsvovais oiivih @ e s EaN IR eS 19 nanoseconds

Current per package ..........ccoivivennnnn. 29 milliamperes




74192

DECADE (+10) UP/DOWN COUNTER
(Carry, Borrow, Presettable,
Synchronous)

CLEAR CARRY LODAD

TOP VIEW

This is @ synchronous decade (base-10) counter that counts in either
direction. Two input clocks are used, and stages are Carry/Borrow
cascaded,

For @ normal up-counting sequence, Load should be high, and Clear
should be low.

The counter advances one count on each ground-to-pesitive transi-
fion of the Up-Count input clock. It backs up one count on each
ground-to-positive transition of the Down Count input clock. When
up-counting, hold the Down-Count input high. When down-counting,
hold the Up-Count input high.

To load, the desired word is placed on Load inputs L1, L2, L4, and
L8, The Load input is then briefly brought low. To clear the counter,
the Clear input is briefly made positive. Note that the Clear must be
low for normal counting.

Stages are cascaded by connecting Carry to Up Count and Borrow
to Down Count. See Chapter 6. For more details, consult data sheet.

Maximum operating frequency ............ S 32 megahertz
Current parpockoge ........cccccciiannransn 65 milliamperes




"oy Outputs
Da0 o a2 o 3 M %o

o,8,0 a,0
ED\.NP!PIPJD«;‘,
Data oAty

Description: )
This package contains a bidirectional 4-bit shift register for parallel and serial input or output,
with a clear input.

Mode of

When the input is taken low, all outputs (Q0 - Q3) are set low, regardiess of the state
of the other inputs.

When the Clear input is high, the operating mode is determined by the two mode control inputs
(S0. S1). SO low and S1 high selects a left shift. The serial data is applied to the D, input.With
S0 high and S1 low, a right shift is selected and the serial data s applied to D,

If both S0 and S1 are high, paraliel loading of the data at PO - P3 is selected. The input of
serial data is inhibited during parallel loading.

Serial and paraliel data is entered in to the shift register synchronously on the low-to-high
transition (positive edge) of the clock pulse on pin 11. The data must be present at the data
inputs before the positive edge of the clock pulse.

I both SO and S1 are low, the clock is inhibited. These two inputs should only be changed
when the clock input is high,

Clock | Mode Select | Clear Function
S0 s1|

X L L|H no change
a=1H L|H Right shift (Q0 -> Q3)
a2 b H H Left shift (Q3 -> Q0)
i, 8 | H H Parallel load

X X Xl L Reset (clear)

Application:

Shift registers, data storage, serial-parallel and parallel-serial converters.

Data: f i ‘ ‘

Max. clock frequency MHz : 25 110 150 | 25 l 75

Supply current mA i 39 | 35 a3 |15 |88
TSAAS|[AS | F [ H | L 151 s

Families: % |
'@ e | o e o

4-bit bidirectional SHIFT REGISTER (parallel/serial-in, parallel/serial-out) with

clear

74194




4011
QUAD 2-INPUT NAND GATE

TOP VIEW
All four positive-loglc NAND gotes may be used independently.

On any one gate, with either or both inputs low, the output will be high;
with both inputs high, the output will be low.

Propogation delay is 25 nonoseconds ot 10 welts and 60 nonoseconds ot

5 volts. Total pockage current ot 1 megahertz is 0.4 milliompere ot 5 volts
ond 0.8 milliompere ot 10 volts.

Device is functionally equivalent te 7400 (TTL) and 74C00 (CMOS).




4024
7-STAGE (+128) BINARY RIPPLE COUNTER

TOP VIEW

This is o binary ripple counter that counts in the up direction using positive

logic.

The reset input is normally held at ground. Every time the clock changes from
positive 1o ground, the counter advances one count. The 1 output divides the
input clock by 2'=2. The 2 output divides the input clock by 27 =4, up 1o
the 7 output which divides by 27 = 128. Making the reset input positive
forces all outputs to ground ond holds them there until the reset returns to
ground.

The clock input must be conditioned to be noiseless and fall only once per
desired count. Clock rise and fall times should be faster than 5 microseconds.

Since this is o ripple counter, the outputs change in sequential order. Incor-
rect counts will briefly result during the settling time. Device is functionally
and pin-for-pin equivalent to the 74HC4024 for LS TTL levels.

Maximum input freqency is 7 megaohertz ot 10 volts and 2.5 megahertz ot
5 volts. Total package current is 0.2 milliompere at 5 volts and 0.4 milliom-
pere at 10 volts for a 1-megahertz clocking rate. Consult the specific man-
ufacturer’s data sheet for propagation delay times.

Note: Device should not be confused with the MC4024 (74424) MTTL dual
voltage-controlled astable IC.




4027
DUAL JK FLIP-FLOP

31015V

TOP VIEW

Each flip-lop may be used independently. There are two modes, clocked
and direct.

In the clocked mode, the direct set and clear inputs must remain at ground.
Inputs to the J and K lines decide what the flip-flop is going to do. The

actual operation doesn’t happen until the positive edge (ground-to-positive
transition) of the clock.

If J and K remain grounded, clocking does nothing.

If J is positive and K grounded, clocking forces Q positive and Q to ground.
If J is grounded and K positive, clocking forces Q to ground and Q positive.
If both J and K are positive, clocking alternates the Q and Q states.

In the direct mode, a positive set input forces Q positive and Q to ground.
A positive reset input forces Q to ground and @ positive. Should both set
and reset simultaneously go positive, both Q@ and @ will also go positive.
This is usually o disallowed state. The last direct input to go to ground will
determine the final state of the Q@ and @ outputs. The direct inputs over-
ride the clocked inputs,

The clock input must be noiseless and have only a single ground-to-positive
edge transition per desired clocking. Clock rise and fall times should be 5
microseconds or faster.

Moximum clock frequency is 8 megahertz at 10 volts and 3 megahertz ot
5 volts. Total package current is 0.4 milliampere at 5 volts and 0.8
milliampere at 10 volts for o 1-megahertz clock frequency.

Device is functionally equivalent to the 7473, 7476, 74107, 74111, aond
74167 (all TTL), and the 74C73, 74C76, and 74C107 (all CMOS).




