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COMBINATIONAL CIRCUITS

Decoder

A decoder is a logic circuit which has a set of inputs representing a binary number and gives only one output

corresponding to the input number. The decoder activates one output at a time depending upon the input binary

number; all other outputs will be inactive.
The possible combinations of N inputs will be
2N=K
Where K will be outputs.
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Block Diagram of a decoder having N inputs and K outputs




COMBINATIONAL CIRCUITS

Circuit diagram of 3 —to — 8 line decoder A g C E (Enable)
L/ Dy=AB.C
D=4 RB-C
Truth Table of 3 —to — 8 line decoder — D,=A-8.C
D.=A.8.C
Inputs  Enable Outputs — *
A BC E|D;Dg Ds Dy D3 Dy Dy Dg e
g4 g 000 0 00 0 0 0 D=4 B C
ooo0 1floo0o o 00 0 0 1 %:A.E.c
0 01 1Moo o o 0 o0 1 0 — 3
010 1Moo 0o 0o 0 1 0 0 _
011 1|00 0 01 0 0 0 Dg=A4-B.C
100 1|00 0 1 0 0 0 0
101 1loo0o 1 0 0 0 0 0 D,=A4.B.C
110 1|01 0 00 0 0 0
111 110 0 0 0 0 0 0




COMBINATIONAL CIRCUITS

Encoders

An encoder a combinational circuit which performs the reverse operation of decoder. The decoder accepts N
bit input code and activates one of the several out lines corresponding to that code. However, an encoder has
a number of input lines, only one of which is activated at a time. It provides the N bit code at the output
corresponding to activated input line. The decoders studied in the foregoing section were binary to octal, BCD
to decimal decoder etc. The encoders will therefore, be like octal to binary and decimal to BCD encoders. In

the K input lines only one line will be high at a time.
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Block Diagram of an encoder having K inputs and N outputs
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BCD - to — Seven — Segment Decoder

A decoder for BCD to 7 — segment will now be discussed. A seven segment display consists of seven display lights
(segments) arranged in a pattern shown in figure. The light emitting gallium arsenide or phosphide diodes are
generally used for the segments of these display devices. These devices, also known as seven — segment LED
display devices, are operated at low voltage and low power and hence directly connected to ICs. The segments of
the display devices are marked as a, b, c, d, e, f, g. The numeric digits O through 9 may be displayed if the
corresponding segments glow as shown in figure 6.20 by the darken segments.

The seven — segment LED display devices are of two types, one is
known as common cathode and the other is known as common

anode. In the common cathode LED display device, the cathodes of

all its LEDs are connected to the common terminal of the device. I I ﬂ | ﬂ | Il I I |
When the common terminal is grounded and positive voltages are a

applied to the anodes of the corresponding LEDs of the display . - I I Il | | ﬂ Il I I] |

device, then the numerals will be displayed on the devices. However, I

in the common anode LED display devices, the anodes of all its LEDs EI HC
are connected to the common terminal of the device which is to be
connected to the positive supply; and when the low voltages are d
applied to the anodes of the devices, the numerals are displayed.
BCD to seven - segment decoders are available in the form of ICs. ﬂ
The common cathode LED display devices are connected to such

BCD to seven segment decoder ICs which provide active high

outputs and common anode LED display devices to such decoder ICs

which provide active low outputs. Other display devices are LCD

(Liquid Crystal Devices). The design of a combinational circuit will be

discussed. It will decode 4 — bit BCD codes to decimal digits. The

logic circuit will have 4 inputs and seven outputs as shown in figure.

Seven outputs will correspond to the segments of the display.




