Chapter .... 3

COMBINATIONAL CIRCUITS

3.1 INTRODUCTION

In digital circuit theory, combinational logic is a type of digital logic
which is implemented by Boolean circuits, where the output is a pure
function of the present input only. The circuits used in computer such as
half adder, full adder, multiplexer, demultiplexer, encoder and decoder
are also made by using combinational logic.

3.2 MULTIPLEXER

Multiplexer means many to one. A multiplexer (MUX) is a
combinational circuit which is often used when the information from
many sources must be transmitted over long distances and it is less
expensive to multiplex data onto a single wire for transmission.

Following Fig. 3.1 shows the general idea of a multiplexer with
n input signals, m control signals and one output signal.
m-control / data select lines

f_/%

; 1 output
Multiplexer

Fig. 3.1 : Logic symbol for a multiplexer

Multiplexers are also called as DATA Selector or router because it
accepts several data inputs and allows only one of them to get through
to the output at a time. The basic multiplexer has 'n' input lines and single
output line. It also has 'm' select or control lines. The relation between
number of select lines and number of data inputs are 2™ = n.

As multiplexer selects one out of many, it is often called as 2™ to
1 line converter.

(3.1)
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3.3 A 2-to-1 Multiplexer

A 2-to-1 multiplexer consists of two inputs Dy and D;, one select
input S and one output Y. Depending on the select signal, the output is
connected to either of the inputs. Since there are two input signals only
two ways are possible to connect the inputs to the outputs, so one select
is needed to do these operations.

0 Truth Table
Select input S, Output Y
Dy—> 0 Do
2-to-1 1 D;

Multiplexer

Fig. 3.2 : Logic symbol and Truth table of 2-to-1 Multiplexer

Fig. 3.2 indicates the logic symbol and truth table of 2-to-1
multiplexer. In this multiplexer, Dy and D; are the data inputs, Sy is the
select line and Y is the output of the multiplexer. In a truth table, select
line Sy is shown as the input and Y is the output. When Sy = 0 then the
data Dy appears at output Y and when Sy = 1, the output Y receives the
data Ds.

From the truth table the Boolean expression of the output is given as

Y=§0D0+50D1

Referring to the Boolean expression, it is possible to implement
2-to-1 multiplexer using two AND gates and one OR gate. The NOT gate
provides complemented and uncomplemented form of Sy i.e. select line.
Below Fig. 3.3 shows the logic diagram of 2-to-1 multiplexer.
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Fig. 3.3 : Logic diagram of 2-to-1 multiplexer
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3.4 A 4-TO-1 MULTIPLEXER

A 4-to-1 multiplexer consists of four data input lines as Dy to Ds, two
select lines as Sp and S; and a single output line Y. The select lines S; and
S, select one of the four input lines to connect the output line.
The particular input combination on select lines selects one of input
(Do through Ds) to the output.

Dy——

Output

D, ——» .
Inputs 2 o Y

D,— Multiplexer

||

Dy—

S, So

Fig. 3.4 (a) : Symbol of 4-to-1 multiplexer
Select Data Inputs Output
S: So Y
0 0 Do
0 1 D;
1 0 D,
1 1 Ds

Fig. 3.4 (b) : Truth table of 4-to-1 multiplexer

The output Y receives Dy only when S; = 0 and So = 0. Similarly,
output Y receives D; only when S;So = 01. Output Y receives D, only when
S1So = 10. Output Y receives D; only when S;Sy = 11.

From the function table, the Boolean expression can be written in
SOP form

Y = 5_15_0D0+5_150D1+515_0D2+5150D3

Referring to the Boolean expression, it is possible to draw the logic
circuit consisting of a OR gate with 4 inputs. Each product term is
represented by three input AND gates. One of the input of AND gate is
the respective data input. The select lines S; and S, along with inverter
provide select input either in uncomplemented or complemented form.
Fig. 3.5 indicates the logic diagram of 4-to-1 multiplexer.
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! [
D,
D, Y
D, A
L/

Fig. 3.5 : Logic diagram of 4-to-1 multiplexer
3.5 A 8-TO-1 MULTIPLEXER

An 8-to-1 multiplexer consists of eight data inputs Dy through D5,
three input select lines S, through S, and a single output line Y.
Depending on the select lines combinations, multiplexer decodes the
inputs.

Fig. 3.6 (a) shows the block diagram of an 8-to-1 multiplexer. Since
the number data bits given to the MUX are eight then 3 bits (23 = 8) are
needed to select one of the eight data bits.

The truth table for an 8-to-1 multiplexer is given below with eight
combinations of inputs so as to generate each output corresponding to
input.

For example, if S; = 0, S; = 1 and Sp = 0 then the data output Y is
equal to D,. Similarly the data outputs Dy to D; will be selected through
the combinations of S;, S; and Sg as shown in Fig. 3.6 (a).

Dy—
D,—
D,/
D;—*  8-to-1
D,—| Multiplexer [ Output

[ 1]

S, S S,
Select lines
Fig. 3.6 (a) : Symbol of 8-to-1 multiplexer
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Select Data Inputs Output
S, S; So Y
0 0 0 Do
0 0 1 D,
0 1 0 D,
0 1 1 Ds
1 0 0 Dy
1 0 1 Ds
1 1 0 Dg
1 1 1 D,

Fig. 3.6 (b) : Truth table of 8-to-1 multiplexer
From the above truth table, the Boolean equation for the output is
given as

Y = D0§2§1§0+D1§2§150+D2§251§0+D3§25150

D452§1§0+ D5Sz§150 + D55251§0 +D;S5,51 S
From the above Boolean equation, the logic circuit diagram of an
8-to-1 multiplexer can be implemented by using 8 AND gates, 1 OR gate
and 7 NOT gates as shown in Fig. 3.7.

S, S; So
> -
—
D,
D,
—
D, —\ v
D,
—
Ds
Db
—
D/

Fig. 3.7 : Logic diagram of 8-to-1 multiplexer
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3.6 APPLICATIONS OF MULTIPLEXERS

Multiplexer or data selectors are combinational circuits which transfer
data from many sources to output under the control of data select lines.

Data routing
Data bussing
Cable TV signal distribution

Telephone network

i h W

. Sharing printer/resources
3.7 DEMULTIPLEXER

Demultiplexer means one into many. A demultiplexer reverses the
multiplexing operation. In other words, the demultiplexer takes one data
input source and selectively distributes it to a given number of output
lines. For this reason, demultiplexer is also known as data distributor.
It also has ‘m’ select lines for selecting the desired output for the input
data as shown in Fig. 3.8. The mathematical relationship between select
lines and 'n” output lines is : 2™ = n

m-control / data select lines

At

1 input — Demultiplexer

—

n output lines

—

-
Fig. 3.8 : Logic symbol of basic demultiplexer
As a demultiplexer takes data from one input line and distributes
over a 2™ output line, hence it is often referred to as 1 to 2™ line
converter. There are four basic types of demultiplexers : 1-to-2
demultiplexer, 1-to-4 demultiplexer, 1-to-8 demultiplexer and 1-to-16
demultiplexer.

3.8 A 1-TO-2 DEMULTIPLEXER

A 1-to-2 demultiplexer consists of one input line, two output lines
and one select line. The signal on the select line helps to switch the input
to one of the two outputs. Fig. 3.9 (a) shows the block diagram of a
1-to-2 demultiplexer.
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l Outputs
Input 1:2 >Y4
D—>| Demultiplexer
>Yo

Select S
Fig. 3.9 (a) : Symbol of 1-to-2 demultiplexer
Select input Outputs
So Yo Y,
0 D 0
1 0 D

Fig. 3.9 (b) : Truth table of 1-to-2 demultiplexer

In 1-to-2 demultiplexer, with Sq = 0 the Y, output of demultiplexer
receives the input data. Similarly when S, becomes '1', the Y; output of
demultiplexer receives the input data. Thus the select or control line
selects the desired output to which the input data is transferred or
distributed. Hence, demultiplexer is also known as data distributor.

The Boolean expressions for the outputs are

Yo = SoD

Y1 = SeD
The implementation of 1-to-2 demultiplexer requires two 2 input
AND gates and a NOT gate as shown in Fig. 3.10. The product term for
the output decides the interconnections between the gates data input

and select lines.
SO

??o
Ba

Y,=S,D

Fig. 3.10 : Logic diagram of 1-to-2 demultiplexer
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3.9 A 1-TO-4 DEMULTIPLEXER

Outputs
—>Y,
Input 1-to-4 .Y,
Dim—| Demultiplexer Y,
_’Y

3

I

S, S,
Fig. 3.11 (a) : Symbol of 1-to-4 demultiplexer
Data input Select input Outputs
D S: So Y; Y, Y: Yo
D 0 0 0 0 0 D
D 0 1 0 0 D 0
D 1 0 0 D 0 0
D 1 1 D 0 0 0

Fig. 3.11 (b) : Truth table of 1-to-4 demultiplexer

Fig. 3.11 (a) and (b) indicates the logic symbol and function table of
1-to-4 demultiplexer. In 1-to-4 demultiplexer, the input data can be
distributed to 1 of the 4 outputs. Selection of the output is decided by
the binary word applied to the select lines. With S;S, = 00, the Y, output
of demultiplexer receives the input data. For S$;Sp = 01, the output Y;
receives the input data. $;Sp = 10, the input data is distributed to Y, and
when S;So = 11, the output Y; receives the input data.

The Boolean expressions for the outputs are :

Yo = Sl So D
Yl = §1 So D
Y2 = Sl §0 D
Y3 = Sl So D

The implementation of 1-to-4 demultiplexer requires four 3 input
AND gates and two NOT gates as shown in Fig. 3.12.
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Y,=5,5,D

Y,=5,8,D

Y,=8,5,D

Y,=5,S,D

Slelele

Fig. 3.12 : Logic diagram of 1-to-4 demultiplexer
3.10 1-TO-8 DEMULTIPLEXER

Fig. 3.13 (a) shows the block diagram of a 1-to-8 demultiplexer that
consists of single input D, three select inputs S, S; and Sp and eight
outputs from Y, to 5.

Outputs
_>YO
_>Y1

Y2
Inputs 1108 [——>Y;
Din > Demultiplexer——Y,,

Y5
_>Y6
—Y,

Fig. 3.13 (a) : Symbol of 1-to-8 demultiplexer

The truth table for this type of demultiplexer is shown in Fig. 3.13 (b).
The input D, is connected with one of the eight outputs from Y, to Y7
based on the select lines S,, S; and S,.

For example, if S;5:So = 000, then the input D is connected to the
output Yo and so on.
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Data input Select inputs Outputs
D Sz S1 So | Y7 |VYe |Ys | Ya|Ys|Y2]Y1]Yo
D 0 0 0 0j]o0ojo0of0O0O]O]J]0O0]O]D
D 0 0 1 0]0|0]O0jO]J]O]|D]O
D 0 1 0 0]0j]0]O0OjJO|DJO]O
D 0 1 1 0j]ojJ]o|jJO0o|DJ]OJO]O
D 1 0 0 0OjojJ]o|DjJO]J]O|JO]O
D 1 0 1 0j]o0o|Dj]OjOJO]JO]O
D 1 1 0 oOo|bjojojojJojJ0o0]0
D 1 1 1 D|]0O]JO0O]J]O]J]O]JO]O]O

Fig. 3.13 (b) : Truth table of 1-to-8 demultiplexer
From this truth table, the Boolean expressions for all the outputs can
be written as follows.

Yo =D Sz Sl So Y4 =D Sz §1 go

Yl =D §2 §1 SO Y5 =D Sz §1 So

Y2 =D §2 Sl §0 Y6 =D Sz Sl §0

Y3 =D §2 Sl So Y7 =D Sz Sl So
From these obtained D $2 _ S _ S0 _
SZ s1 SD

equations, the logic diagram of this

demultiplexer can be implemented ’_§|7 ’E‘Z ’E‘Z
by using eight AND gates and
three NOT gates as shown in
Fig. 3.14. The different
combinations of select lines, select
one AND gate at given time, such
that data input will appear at a —
particular output.

PPPPOPOE

Fig. 3.14 : Logic diagram of
1-to-8 demultiplexer
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3.11 BASICS OF ENCODER

The process of converting from human readable code to machine
readable code i.e. binary is known as encoding. An encoder is a
combinational circuit that converts more familiar numbers, symbols or
characters into binary code. Encoders are widely used in many
applications such as calculator, mobile phones, computer, ATM etc. An
encoder has a number of input lines but only one of them is activated at
a time representing a digit or character and produces a binary code
depending on which input is activated. Fig. 3.15 is the logic symbol of
encoder with ‘m’ inputs and 'n’ outputs.

r

m-inputs < Encoder >n-outputs

=
Gl

-

Fig. 3.15 : Symbol of basics of encoder
3.12 DECIMAL TO BCD ENCODER

A decimal to BCD (binary coded decimal) encoder is also known as
10-line to 4-line encoder. It accepts 10 inputs and produces a 4-bit
output corresponding to the activated decimal input. Fig. 3.16 (a) shows
the logic symbol of decimal to BCD encoder. The BCD (8421) code is
listed in Fig. 3.16 (b).

DEC/BCD

Decimal

; BCD
inputs

outputs

<

A WN =

© 0o NO o WN -~ O

Fig. 3.16 (a) : Symbol of decimal to BCD encoder
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Decimal Digit BCD Code

>
>
N
>
>
o

o |IN|OO(un | Dd|jW|IN |- |O
R Ojlo|lol0OjfO0O|]O|O |O
O R | PRk | kR O 0|0 |O
o|lr|kr|O|O|FRr|RL,|O|O

RlO|lRr|IORLRIO(RL |[O | |[O

9 1 0 0
Fig. 3.16 (b) : Truth table of decimal to BCD encoder

From this table you can determine the relationship between each
BCD bit and the decimal digits in order to analyze the logic. For instance,
the most significant bit of the BCD code A;is always A; for decimal digit 8
or 9. An OR expression for bit A; in terms of the decimal digits can
therefore be written as :

A3 =8+9

Bit A, is always A; for decimal digits 4, 5, 6 or 7 and can be expressed
as an OR function as :

Ay =4+5+6+7

Bit A; is always A; for decimal digits 2, 3, 6 or 7 and can be expressed

as:
AL =2+3+6+7
Finally, A is always A; for decimal digits 1, 3, 5, 7 or 9. The expression
for Agis: Ap =1+3+5+7+9

Now let us implement the logic circuitry required for encoding each
decimal digit to a BCD code by using the logic expressions just
developed. It is simply a matter of ORing the appropriate decimal digit
input lines to form each BCD output. The basic encoder logic resulting
from these expressions is shown in Fig. 3.17.
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1

A, (LSB)

A, (MSB)

~No o b
>
N

9

Fig. 3.17 : Logic diagram of decimal to BCD encoder

When a HIGH appears on one of the decimal digit input lines, the
appropriate levels occur on the four BCD output lines. For instance,
if input line 9 is HIGH, assuming all other input lines are LOW, this
condition will produce a HIGH on outputs Ag and As; and LOW on outputs
A; and A,, which is the BCD code, 1001 for decimal 9.

3.13 BASICS OF DECODER

Decoder is a combinational logic circuit that converts a binary code
into the desired output signals. It is called decoder because it performs
the reverse process of encoder. The process of converting binary input
code into desirable output is known as decoding.

Fig. 3.18 is the logic symbol of decoder with 'n" inputs and ‘m’
outputs. In short, it is multiple input and multiple output device with
proper conversion system. Note that decoder performs the reverse

operation of the encoder.
)

[ —————p E——
—_—
T T
n-inputs < : Decoder : > m-outputs
1 1
I I
1 1
. —> ———— J
~—

Fig. 3.18 : Symbol of basics of decoder
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The basic function of a decoder is used to detect the presence of a
specified combination of bits (code) on its inputs and to indicate the
presence of that code by a specific output level.

3.14 2-TO-4 BINARY DECODER

In a 2-to-4 binary decoder, two inputs are decoded into four outputs,
hence it consists of two input lines and 4 output lines. Only one output is
active at any time while the other outputs are maintained at logic 0 and
the output which is held active or high is determined by the two binary
inputs A and B.

— Y,

> x — Y,

B— Decoder —Y,

EN—> -,

(a)
Fig. 3.19 (a) : Symbol of 2-to-4 binary decoder

Inputs Outputs
EN A B Y; Y, Y Yo
0 X X 0 0 0 0
1 0 0 0 0 0 1
1 0 1 0 0 1 0
1 1 0 0 1 0 0
1 1 1 1 0 0 0

Fig. 3.19 (b) : Truth table of 2-to-4 binary decoder

Fig. 3.19 (b) shows the truth table for a 2-to-4 decoder. For a given
input, the outputs Y, through Y; are active high if enable input EN is
active high (EN = 1). When both inputs A and B are low (or A = B = 0),
the output Y, will be active or high and all other outputs will be low.

When A = 0 and B = 1, the output Y; will be active and when A =1
and B = 0, then the output Y, will be active. When both the inputs are
high, then the output Y; will be high. If the enable bit is zero then all the
outputs will be set to zero.
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From the above truth table we can obtain Boolean expression for

each output as :

Y0=IK\E
Y, = AB
Y, = AB
Y; = AB

These expressions can be implemented by using basic logic gates.
Thus, the logic circuit design of the 2-to-4 line decoder is shown below in
Fig. 3.20 which is implemented by using NOT and AND gates.

A B

i’; A i?ﬁ
BaEE
—
Do
o—
Enable EN

Fig. 3.20 : Logic diagram of 2-to-4 decoder
3.15 3-TO-8 DECODER

In a 3-to-8 decoder, three inputs are decoded into eight outputs.
It has three inputs as A, B and C and eight outputs from Y, through Y5.
Based on the combinations of three inputs, only one of the eight outputs
is selected.

>Do

—>D1

A— D,
B—» e Dy
Decoder ———D,

c ’ — D,
— D

EN— ——D,

Fig. 3.21 (a) : Symbol of 3-to-8 binary decoder
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Inputs Outputs
Ys

m
2
(g}
<

~N
<

(-]

=<

=
<

N

i
<

o

O |00 |0 |0 |O |Oo
O |k |[O|O|O|O |O |0
o |0k |O|O|O |0 |O
o |0 0|0 |k |O |0 |O

L L=l =l e =]
R |Rr[R|R|O|lO|O|O|Xx |D>
R RO O ||k |O|0O|X |’
R O |FR | O |O|FRk |0 |X
o|lr|OoO|lOo|lo|lo|o|o |o
o|lo|lo|o|lr |Oo|lo|o |o
o |o|lo|o|jo|o |~ |Oo |
o |o|lo|o|jo|jo|o|r |

1 0 0 0
Fig. 3.21 (b) : Truth table of 3-to-8 decoder
Fig. 3.21 (b) shows the truth table of a 3-to-8 decoder. Enable input is
provided to activate the decoded output depending on the input
combinations A, B and C. Suppose if A = B =1 and C = 0, then the output
Y¢ is 1 and all other outputs are zero. So from the truth table, minterms
represent each output equation and are given as :

Yo = ABC
Y; = ABC
Y, = ABC
Y; = ABC
Y, = ABC
Ys = ABC
Ys = ABC
Y, = ABC

Using the above min term expressions for each output, the circuit of
3-to-8 decoder can be implemented by using three NOT gates and eight
AND gates. Each NOT gate provides the complement of the input and
AND gates generate one of the minterms.
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Also enable input activates the decoded output depending on the
input data. The logic diagram of this decoder is shown in Fig. 3.22.
A B C

vIY]Y

<
o

SISl I

=

<
N

=<
w

<
o

<
(=2}

=<
~

— |

EN

Fig. 3.22 : Logic diagram of 3-to-8 decoder

Also, 3-bit binary numbers at the input are converted to eight digits
at the output (which is equivalent to octal number system), that is how it
is also called as a binary-to-octal decoder.

3.16 BCD TO DECIMAL DECODER

The BCD to decimal decoder converts each BCD code (8421 code)
into its decimal digit. It is frequently referred as 4 line to 10 line decoder.
This decoder is similar to 4 line to 16 line, except only ten lines are used
and remaining six lines are eliminated. A list of 10 BCD codes for 0 to 9
decimal numbers is given in Table 3.1. The necessary circuit is shown in
Fig. 3.23. If the output AND gates are connected, we get active high
output and if NAND are connected, we get active low output.
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IC 7442 is a BCD to Decimal Decoder :
A B C D

v[vIv[v

_<
©

TITTITTITT

Fig. 3.23 : Logic diagram of BCD to decimal decoder
3.17 BCD TO SEVEN SEGMENT DECODER

BCD (Binary Coded Decimal) is an encoding scheme which represents
each of the decimal numbers by its equivalent 4-bit binary pattern. Many
digital types of equipment require some means for displaying
information. One of the simplest and most popular methods for
displaying numeric digits utilizes seven segment configuration for
numbers 0 to 9 and sometimes the hex characters A to F.

Special decoders are designed to drive the seven segment display.
Each segment is made up of materials that emit light when current is
passed through it. Most commonly used devices include light emitting
diode (LEDs). The seven segment display has 7 LEDs for the segments and
one additional LED for dot i.e. used as decimal point.
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There are two configurations for seven segment display. These are
common anode and common cathode display.

A common cathode display [Fig. 3.24 (a)] has all the cathode
terminals of its LED segments tied together. Further, this is grounded and
hence is considered to be at logic O state. This means that in order to
light up (ON) an LED, one needs to drive it high. On the other hand,
a common anode display shown by Fig. 3.24 (b) has all its anode
terminals connected together which is further driven high by connecting
it to a positive supply voltage . Hence for this kind of display to work, one
has to drive low on the cathode terminals of the individual LED segments.

a b c d e f g
NN N NG NN N
: : 4 (;) 4 : :
. o . - ; ’ ’ -Positive voltage
a b c d e f g
NN N NG NN N
(b)

Fig. 3.24 : (a) Common cathode type display,

|||}—

(b) Common anode type display

BCD to seven segment decoder is a circuit used to convert the input
BCD into a form suitable for the display. It has four input lines (A, B, C and
D) and 7 output lines (a, b, ¢, d, e, f and g) as shown in Fig. 3.25.
Considering common cathode type of arrangement, the truth table for
the decoder can be given as in Table 3.1.

———»a
———» b
A—>» L

BCD-to-seven

BCD B—— segment »d Output lines
input lines >e
C—» decoder .
D——— ——g

Fig. 3.25 : BCD to seven segment decoder



B.Sc. I : Electronics (S-II) 3.20 Combinational Circuits

Table 3.1 : Truth table for common cathode type
BCD to seven segment decoder

Decimal Input lines Output lines
digit

A|lB|C|D|a|bjc|d|e]|f]|g
0 ojojofoj1|j1r;1j1,1}71]0
1 ojojof1j0j|j1;1|{0,0(101]0O0
2 ojoj1(0}j1|j1j0|1,1]0]1
3 ojoj1f1}j1|j1};1|1,0(0]1

oj1jo0(0j0}|J1}j1|j]0,0]1]|1
5 oj1jof1}j1)j0}1|1,0]1]1
6 oj1j1(0}1)J0}1|1,1]1]|1
7 oj1j1(1}1)1}1|0,0(0]0O0
8 i1({0j]0joO0(1}1)1}1]1|1]1
9 100|211, 1}1]0|1]1

This table indicates the segments which are to be driven high to
obtain certain decimal digit at the output of the seven segment display.
Let us now prepare a table for displaying a decimal digit and
corresponding activated segments.

For displaying digit 0, LED segments a, b, ¢, d, e and f must be
activated and segment g is OFF. Let us now find out activated segments
for displaying digit 1. Here only b and c segments must be activated and
other segments are deactivated.

3.18 IC 7447

Interfacing of BCD to seven segment decoder/driver with the seven
segment display is shown in Fig. 3.26. Here limiting resistors are
connected between them. The resistor value decides the brightness of the
segment.

IC 7447 is driving common anode displays. In addition to 4 BCD
inputs and seven segment outputs, this decoder has 3 additional pins.
These are used for special purpose.
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+5V +5V
(o]
16 R
4 13 a
5 |RBO o MW 5 a
]
T W
A 7 ‘:10 AN Z f' 'b
OB 1 74L847 P o MW g
4-bit BCD Oﬁ 7BCD tot o AW ° .
inputs @—=——% f/-segmen 15 f
P D 6 decoder °14 MWW g e c
O— o AW 3 d DP
p I
AN @)
Ls
L] Common anode
display

Fig. 3.26 : Practical interfacing of BCD to
seven segment decoder with the 7-segment display

\ EXERCISES

(A) Multiple Choice Questions :
1. Which of the following is correct for multiplexer?
(a) Several inputs and single output
(b) Single input and several outputs
() Single input and single output
(d) Several inputs and several outputs

2. How many select lines would be required for an 8-line-to-1-line

multiplexer?
(@ 2 (b) 4
(© 8 (d) 3
3. How many AND gates are required for the construction of a 4-to-1
multiplexer?
@ 3 (b) 4
(© 2 (d) 5
4. IC7447isusedasa ......
(@) multiplexer (b) demultiplexer

(c) encoder (d) decoder
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5. IC 7447 decoder has ...... output line.
(a) active low (b) active high
(c) floating (d) tristate
(B) Short Answer Questions :

1. Define multiplexer. Explain 4-to-1 multiplexer with logic diagram and
truth table.

2. Define demultiplexer. Explain 1-to-2 demultiplexer with logic
diagram and truth table.

3. Explain 2-to-4 line decoder.

4. Explain 3-to-8 line decoder in brief with necessary logic diagram.
Explain BCD to seven-segment decoder with its truth table.

(C) Long Answer Questions :

1. What is multiplexer ? Explain 8-to-1 multiplexer with logic diagram
and truth table.

2. What is demultiplexer ? Explain 1-to-8 demultiplexer with logic
diagram and truth table.

3. What do you mean by encoder ? Explain the decimal to BCD endoder

4. With the help of block diagram, explain how a seven segment display
decoder is used.
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