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DRL: Diode-resistor logic

RTL: Resistor-transistor logic

DTL: Diode-Transistor Logic

TTL: Transistor-Transistor Logic

ECL: Emitter-Coupled Logic

MOQOS: Metal-Oxid Semiconductor

CMOS: Complementary Metal-Oxid Semiconductor
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Description:
This package contains four 2-input NAND gates.

Mode of :

All four NAND gates can be used independently of one another.

For each gate, the output is high, if either one or both inputs are low.
If both inputs are high, the output will be low.

ITrXxX| o
rIX <§

I Xr|>»

Application:
Implementation of NAND, AND and Inverter functions

Data:

Propagation delay ns | 10| 6 | 26 | 34 |6 |3 |95 |3

Supply current mA 8 1 4 44 17 0.8 2 15

i Std |ALS | AS F H L LS S
o [ J ® [ ] ® L] ® ®

Quadruple 2-INPUT NAND GATE

7400
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IrXx|lm
i "5 <§

I Xr|>»

lmplermmm;ono(NOR.ORmdkwmerfmcﬁms

Data:
Propagation delay ns 12 7 | 275| 44 31 10 |35
Supply current mA| 12| 15 8 34 1 2 23
Std |ALS | AS | F LILS| S
Famities:
® L ] L ] L] ® [ L ]

Quadruple 2-INPUT NOR GATE

7402




Description:
This package contains six inverters.

Mode of operation:

Al six inverters can be used independently of one another.

For each Inverter, a low input gives a high output and vice versa.
TMNMWMS&WHSMMWWMWMWWHM

Application:
Logical inversion, pulse shaping, oscillators

Data:

Propagation delay ns | 10 6 275 35| 6 33 95| 3

Supply current mA | 12 2 8 6.9 26 12 3 23

Families: Std | ALS | AS F H L LS S
L ] L ] L ] [ ] [ ] ® L ] L

Hex INVERTER

7404
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Description:
This package contains four 2-input OR gates.

Mode of operation:

Each of the four OR gates can be used i y.
Hm'\eorbominpmsofagatearehigh.lheoutpmwiﬂbehigh.Hbothinputsarelow.
the output will be low.

Inputs Output

A B Y

H X H

X H H

L L L
Application:
Implementation of the OR function.
Data:
Propagation delay ns | 12 8 34 |41 14 4
Supply current mA | 19 22 12 |82 5 28
Families: Std | ALS | AS F H L LS S

L ] [ J L] & ® L ]

Quadruple 2-INPUT OR GATE

7432
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Description:
This device converts BCD input data into control signals for 7-segment displays. The outputs
are open-collector type.

Mode of operation:
The function and pin assignment is identical to that of the 7446 (see 7446). The only
difference is that the 7447 has a lower maximum output voltage capability of 15 V.

Application:

Control of 7-segment displays

Data:

Propagation detay ns | 100 200 | 100

Maximum output voltage V] 15 15 15

Maximum collector current mA| 40 24 | 20

Supply current mA| 64 32 7

F— Sd|ALS|AS | F | H| L|LS]| s
S [ ] o

BCD-TO-7-SEGMENT DECODER/DRIVER with 15 V open-collector outputs

7447




80

Segment
identification

=, R

01 2 Y 45 61

‘L B

8 30N BRI

Resulting display

Description:
This device converts BCD input data into control signals for 7-segment displays.

Mode of operation:

The BCD code is fed to inputs A through D, and after decoding in the IC, provides 7-
segment display (a - f) segment control data. The outputs are open-collector, but with an
intemal 2kQ pull-up resistor. The decoder outputs are active-high and have a maximum
low-level output sink current of 6 mA. If higher currents are required, especially for multiplex
operation, additional external transistors are required.

There is no intenal latch.

The top horizontal segment (a) of the number 6 and the bottom horizontal segment (d)
of the number 9 are not displayed. For normal operation, the pins LT (lamp test, pin 3)
and BI/RBO (ripple blanking output, pin 4) are pulled high (RBI = ripple blanking input.
can be either level).

All segments can be checked by taking LT low. This should activate all segments, ie. a
figure 8 should be displayed. Leading zeros in mutti-digit displays are suppressed by linking
the BI/RBO output of one digit with the RBI input of the place below it. As suppression
of the zero in the least significant digit is not normally desirable, the RBI of this stage
is left open. Trailing zeros after the decimal pomt can be suppressed in a similar manner.
As all segments are switched off when BI/RBO is low. a display intensity control can be
implemented by applying a pulse-modulated signal to this pin.

Application:

Control of 7-segment displays, especially in multiplexing.

Data:

Propagation delay ns 100 100

Maximum collector curent mA | 55 25

Families: Std | ALS | AS F H L LS S
e [ ]

BCD-TO-7-SEGMENT DECODER/DRIVER

7448
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[ Description:
This package contains two D-type positive-edge-triggered fiip-flops with separate preset and
inputs.

clear

Mode of operation:

Each flip-flop can be used i A s

Data at the D-Input Is transferred to output Q (and inverted to output Q) whenever the clock
Input changes from low to high. Until this rising clock edge occurs, no change of data at the
D-input will result in a change_in the output.

It D Is high, Q goes high and Q goes low when triggered by the clock pulse.

i D is low, Q goes low and Q goes high when triggered by the clock pulse.

Data on the D-input can be changed at any time. What counts is the level at the moment that
the clock goes from low to high. This state is then latched.

For normal operation, the Preset and Reset inputs should be heid high. If the Reset input is
taken low, Q goes low and Q goes high, If the Preset input is taken low, Q immediately goes
high and Q goes low. These two inputs should never be low simulitaneously, since an unstable

state is created which is not retained once Preset and Reset become inactive (high).

Tnputs Outputs
Frewt  Howl  Clock D ] a
L L) x X " |
" L X X L H
L L X X W "
" H g " " L
H H o L L M
1] H Lox no change
H H X
* unstable state : | :M
Application:
Registers, counters, control circults
Data:
Minimum guaranteed
clock frequency MHz| 15 | 34 | 105|100 | 35 | 25| 25 | 75
Propagation delay ns 17 10 (] 4 13 65 19 8
Supply current mA| 17 | 1.2 5 10 30 | 16 4 30
Farvilles: Std |ALS| AS | F H L|LS| S
] [ J [ J ] [ o o ®

Dual D-TYPE FLIP-FLOP with preset and clear

7474
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Description:
This package comprises two JK flip-flops with preset and clear.

Mode of

Each flip-flop can be used ind
mmevam“podﬁvemis&mw In this version, the information
prssemattheJandKinmbuansfamdonthehigh—to—lowtmmmm(negmwoedge)d
the positive clock pulse, according to the following sequence:-

1) The slave is separated from the master. High Clock pulse
2) Data on the J and K inputs reaches the master.
3) The J and K inputs are isolated. .

4) Data is transferred from the master to the slave.

Whilst the clock is high, data on the J and K inputs must not change.

The LS version, whiehisnogaﬁve-edgotﬁggerad allows the logical state of the inputs to
changewhilotrndod(signal high.

When triggered by the clock pulse, if J is high and K is low, Q
When triggered by the clock pulse, if J is low and K is high, Q
If both J and K are low, the clock pulse changes the states of Q and Q, permitting binary
division.

If both J and K are low, the clock pulse causes no change on the outputs.

For normal operation, the Preset and Reset inputs should be high. If
low, output Q immediately goes low and Q goes high. If the Preset input is taken low, then
ommmwgoesmmommnmmmmmambeMsmw
since an unstable state occurs which is not retained once either or both inputs retumn to the
inactive state (high).

i”.
i
G

Application:
Registers, counters, control circuits

Data:

Minimum guaranteed

clock frequency MHz | 15 25 30

Propagation delay ns 20 18 15

Supply current mA | 20 32 4

E Std |ALS| AS | F H L|LS| S
[ ] ® o

Dual JK FLIP-FLOP with preset and clear

7476




+8V L
®

A 1 - 1A 18 1Y 2 -
1 I|Y2A2.7\'” YIAZB“

Description:
This package contalns four 2-Input exclusive-OR gates.

Mode of operation:

Each of the four exclusive-OR gates can be used independently.

If elther input, but not both, of a gate is high, the output will be high, If both Inputs are high
or low, the output will be low.

The gate can be used as a comparator which produces a low output whilst the input signals
are identical and a high output If the input signals differ.

It can be used as a controllable inverter, whereby a low at an Input permita the signal on the
other Input to appear on the output unaltered, whereas a high on the control input will cause
the signal on the other input to be inverted at the output.

The gate can be used as a frequency doubler, by applying a pulse to one input and a delayed
version of the pulse to the other. Whilst the two inputs differ, an output will ba obtained on
the leading and falling edges of the pulse. The delay circuit can be a non-inverting gate or two
Inverting gates. The output pulses from the exclusive-OR gate will have a width equivalent to
the propagation delays of the gates used.

The 743886 is functionally Identical to this package but has a different pinout.

Y= A®B = AB® AB

Inputs Qutput
A 8 Y
L L L
L H H
H t H
H H L

Application:
Implementation of the exclusive-OR function, generation and checking of odd and even parity,
adders/subtractors, logical comparators, frequency doublers,

Data:

Propagation delay ns 14 8 5 75 14 | 875

Supply current mA | 30 4 18 38 6 50

Famlilies: Std |ALS | AS F H L LS S
L ] [ ] [ ® [ ® L ]

Quadruple 2-INPUT EXCLUSIVE-OR GATE

7486
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AD A1 A2 E1 E2 €3 Q7 -
Ny—  \c—p— GND
o}

Acdress

Description:
This package contains a high-speed 3 line to 8 line decoder/demultiplexer with 3 enable
inputs.

Mode of operation:
When a 3-bit code is applied to the three binary weighted address inputs (A0, A1 and A2),
the Q output corresponding to this code goes low, while the other outputs remain high.
However, this applies only if the enable inputs E1 and E2 are low and E3 is high,

The multiple enable inputs to this circuit permit the parallel expansion of the device to a 1 of
32 decoder requiring only four 74138s plus an inverter. .
This package can also be used as a demultiplexer with 8 outputs, in which one of the E1 or
E2 inputs (with active low) is used as a data input and the other enable inputs as strobe
inputs. The unused enable inputs in this case must be taken to their corresponding active
level with a high or low.

Address

Enable inputs Outputs

£ 2 Bl (A2 At A0 | OT @ 00O R B8 &8 O

x H x x x x “ M H H H N " L]

X x W |X X X[H H MM H H H H W

L X X |Xx X X|H H M H M H H H

H L L |JLv L L|L H M H HW K W H

H L L]t Lt ®w|HW t MW H M H W H

H L L |t H L|H W L H H H W H

MW L L|L M H|H M H L H W N H

H L LM L L|HW M B K L W H M

M L L |HM L H|MW H W H H L H W

H L L N L] L L H L H L M L H

H L L L} N H “ L] " H L] L L L
Application:
Digital demuttiplexing, address decoding, control decoding
Data:
Propagation delay ns 13 58 | 58 22 8
Supply current mA 6 5 13 13 | 49

Std ([ALS| AS | F
Families: A . LS =
® ® L ] ® ®

3-to-8 LINE DECODER/DEMULTIPLEXER with inverted outputs

74138
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Description:

This device contains a data selector which selects one of 8 input signals by means of a 3-bit

binary address.

Mode of operation:

The required input (DO - D7) is selected by applying a binary address at the Address inputs
(AQ - A2). The signal at the selected input appears at Output Q and in inverted form at Output
Q

For normal operation, the Output Enable (OE) input is taken low. If it is taken high, Output Q

goes low and Q goes high, regardless of the state of the other inputs.
This package can also be used

asaBoolean functiongenerator Inputs Outputs

as well as for serial data

transmission.

The 74251 is a similar devicein_ Aderse i -

which, both Outputs Q and Q A2 A1 A0 OE Q@ a

go high when OE = high. X X X H L H
L L oL L oo ©DO*
L L H L o1 Of
L H L L D2 D2
L H H L D3 B3
H L L L D4 D4
H L H L ps 05
H H L L D8 06
H H H L 07 b7

* state of corresponding input

Application:
Multiplexing, address decoding, serial data transmission, function generator.
Data:
Propagation delay ns 25 1" 8 6 15 | 12
Supply current mA 29 75 19 12 6 45

Std |ALS | AS F H L LS S
Families:

® L ] [ J [ ] [ J ®

1-of-8 DATA SELECTOR/MULTIPLEXER

74151
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Description:
This package contains a synchronous, progi ble BCD with dual clock inputs
which can count up or down and has a clear input.

Mode of operation: s

For normal operation the Load input is high and Clear is low. The counter is incremented on
eachlow-lo—high!rmsiﬁon(posiﬁveedge)ofﬂieclockpulseontheUpdockinpmand
decremented on each positive edge of the clock pulse on the Down clock input. In each case
the inactive clock input should be high. e
To program the device, the required BCD number is applied to inputs PO - P3 and Load is
momentarily taken low.To clear the counter, Clear is taken momentarily to high. The Clear and
Load operations are asynchronous ie independent of the state of the clock.
Whmcomﬂngup.mroaehings.nnCuryouuxn(pin12)goaslowmthenoxtnegaﬁvoedgo
dmmmwmmmmmmhmhmmmwmwm
similarty goes low when a count of 0 is attained when counting down.

To create multi-stage counters, the Borrow output (pin 13) is connected to the Down clock
hmmdm(}aryoutmn(pin14)bcotmectodtotheUpclockhpmloemx!stage.

Clock | Clock —_—
Up | Down | Clear | Load Function
. H L H Count up
H o e L H Count down
X X H X Clear
X X L L Load

Application:
Up/down differential counting, synchronous frequency dividers for synthesizers.

Data:
Max. clock frequency MHz 25 25 125 3 25
Supply current mA 65 12 30 85 19

Std |ALS | AS | F H L LS | S
Families:

SYNCHRONOUS UP/DOWN DECADE COUNTER with clear

74192
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Description:
This package contains a synchronous, programmable 4-bit binary counter with dual clock
inputs which can count up or down and has a clear input.

Mode of operation: p—

For normal operation the Load input is high and Clear is low. The counter is incremented on
each low-to-high transition (positive edge) of the clock pulse on the Up clock input and
decremented on each positive edge of the clock pulse on the Down clock input. In each case
the inactive clock input should be high. e
To program the device, the required 4-bit binary number is applied to inputs PO - P3 and Load
is momentarily taken low.To clear the counter, Clear is taken momentarily to high. The Clear
and Load operations are asynchronous ie independent of the state of the, clock.

When counting up, on reaching 15, the Carry output (pin 12) goes low on the next negative
edge of the clock pulse and remains low until the clock goes high again. The Borrow output
(pin 13) similarly goes low when a count of 0 is attained when counting down.To create multi-
stage counters, the Borrow output (pin 13) is connected to the Down clock input and the
Carry output (pin 14) is connected to the Up clock input of the next stage.

Inputs
Load | CE | Up/Down | Clock Function

H L L g Count up

H L H - Count down

L | x x X Clear

H | H b X Load
Application:
Up/down differential counting, synchronous frequency dividers for synthesizers.
Data:
Max. clock frequency MHz| 25 25 125 3 25
Supply current mA 65 12 30 85 19

Std |ALS | AS F H L LS S
Families:
[ )] ® o ® L ]

SYNCHRONOUS UP/DOWN 4-BIT BINARY COUNTER with clear

74193






