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3.21 BCD TO SEVEN SEGMENT DECODER

ic circuit. ftor N

Visual display is one of the important part of elt.ec_tronif:e illirsplaye(;ftsn it ,
necessary to display the data in text form or the '2118'1‘351‘{1 ht emitting di&;mu
types of display devices are comme.rmal_ly aV‘_‘-lllable 15 economic lowo €or
LED is one of the most widely used display device and 1 lre ovéilable e vgo,“'&r

consuming easily compatible in electronic cu@TheY asisting_ of 7 Ay,

sizes, shapes and colours. In seven segment dlSplﬂY;-cQ—Ilfe;ta Co—, fg_kb*

¢, d, e, f and g of certain shape and placed at certain O.I’i]--a--i-n s 1gur

3.63. For its shape and as each of the LEDs can be CODFTOI e BCD n ab A £ t}}iﬂ

display is called seven segment display. It is used to display Umberg ; ,

from 0 to 9 by LED’s.

§

e C

a
! [ b
o |
d
Fig. 3.67 (a). Orientation of seven LED’s in a seven segment display.
Decimal digits 0 to 9 can be dis

segments. For example digit ‘0’
b,c,d,eand fasin figure 3.65.

played by glowing some particular LEDs
may be represented by glowing the segments g,

a a a a a
f b f b f b f b f b
el g |c el g |Jc el g |(c el g |c el g |c
d d d d d
Digit '0 Digit '1* Digit '2' Digit '3" Digit '4'
a a a
a a
g g 78 B b ¢ b g b
e g |c e g c e g c e g c o 9 c
d d
d d
Digit '5' igit 6 i
o Digit ' Digit ‘7" Digit 'g' Digit o'
Fig. 3.67 (b)
Two types of sey : -
type and common ﬁoscfegrt?;ic d;‘splay modular are available — Common cathode -
glow a particular of com e O the €Quivalent cireyit it is clear that 10
anode of that LED) g il e c:;t})llz} ;athode type, logic 41’ 1s to be applit:d at the
es
be applied to glow certain LED of oo ;1‘9 groundeq_ Alternatively logic ‘0’ is %0
connected to high voltage Vi 0N anode type
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K Fig. 3.68 (a). Con:mon Cathode LED
?Vee

o o o 0 o 3 -M/'
Fig. 3.68 (b). Common Anode LED

Every decimal digit of 0 to 9 is represented by the BCD data, consisting of
pur input variables A, B, C and D. The truth table can be made for each of the
LED segment. Truth table for common cathode is given as follows. The Boolean
expression for output variables a to g are obtained with the help of the Karnaugh

Maps as shown below :

Decimal Input Variables Output Variables Display
No. as seven segment
A uB P ) a b oaencgdsas £
0 0 0 0 0 i 1 1 1 i 1 0
1 0 0 0 1 0 1 1 0 0 0 0
2 0 0 1 0 f.v gy a A8
3 § 0 1 1 ¢ 3 .4+ 4 B9 3
4 D:. B 30, O § § Ll SBesl 4
: 8. 4.9 i § sl Paalk o d
h 0 1 1 0 8 ©. L'=<1 1 17 1
7 0 1 1 | 1™ 1. @ o9 0 @
X 1 0 0 0 b asdl ¢ T EE d
Ld eyl o2 99 S LT,
th The Boolean expressions of the outputs of common anode type display are

co, .
Wplemented form of the respective output of common cathode type.
¢ K-map output for a to g is shown as follows :
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CD CcD |
AB 00 l 01 11 ] 10 AB 00 01 1 10
0| 1 L i A 1 00| ([ 1 1 Ll g
o N I S 1 D 01| |1 L
1" f X 12 ’_L_X ! X -1 X ;.l! 11 X X x T
ol L] 1q[UxJ[[ X} o[ T [T
a=A+CD+BD+BD b=B+C D +CD
CD CD
AB : 00 01 11 10 AB 00 , 01 , 1 10
0o|[ 1 1 ¥ 3 | T
00 1 L 1.
o1{{[ 1 1 1 1) 01 =
1

1]
" LX X X X J 1 X X
X
X l—J X

10| 1 1 X )

10
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ECODER
MULTIPLEXER AND D

A RISON BETWEEN DE - S
3.22 COMPA A s

Demultiplexer 1A decoder takes ninpu%
. ts. : . :
1.1t has one input and many outputs these inputs to determine Which of

It simply selects an output line and R ety Hize i MY,

acting als gl;)riﬁediss:;gg;wd to set | 2. A decoder is designed to simply keep
2.A demultiplexer iy

one output equal to input (whether one line hig

it be high, low or changing signal).
3.1t is denoted as 1:4, 1: 8, 1: 16, 3.

where 1 indicate input line and 4, 8,

16 indicate outputs.

Let us take one example of decoder and demgx 3: Eiuieslq(ilft:?spi tda;‘ta
inputs and 1 : 8 demux has 3 control input (select lmes)l, p i o i or
a total of ‘4’ inputs. In order to make decoder and ti!ellilu tlpl e’xt? . f,' p Negq
to add additional feature to the decoder@qr th}S Enable 111311 of decodgy
correspond to data bit of a demultiplexer and data input of a decoder correspong
to the control bit of a demultiplexey. . - :

In other words, the only difference is that interpretation of what is contro)
bit and what is a data bit. The two circuits are identical.

Itis denoted as 2: 4, 3 : 8 where 2,3
are inputs and 4, 8 are outputg

3.23 BCD ADDER/SUBTRACT OR

used to represent decimal numberse.g., in a calculator. Therefo
subtraction are required to be performed in BCD code.

BCD Adder

Let us explain this with an example
Let A=8and B= 8
Since both are BCD numbers and the re 1

! sult is
we had to adq decimal 6 in jt in order tq get BCD output
A=8 =5 A3 A2 A1 Ao
| 0 0 0
B=g§g = B B

o2 f;l -’go
The output of adder ig given ag
+g = I 23 gz 44, LS O &
*B LA By gy i
\
© S 5 s S, 10000
Carry T S, S, S;5
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The circuit diagram is represented by figute 3.70.
Bﬁ B? ?1 ?o

A Inputs JI J.L J_L

ADD

4-bit Adder

L L]

Co S, S, S, So
Fig. 3.72. 4 Bit Adder/subtractor circuit.

EXAMPLE 3.15. Design an 8-bit adder using two 4-bit adders.
Solution: An 8-bit adder can be formed by using two-4 bit adders. Cascading of
two—4 bit are used in order to form 8-bit adder. A 4-bit adder has two 4-bit dats
inputs, a carry input, a carry output and 4-bit sum output. By cascading two
such adders we can make an 8-bit adder.

In this case, the carry bit of first 4 bit adder is passed to the carry bit of 2
4-bit adder and outputs are S, S}, S,, S3, S, S;, Sg, S; and carry bit is C..

B,BsBs B, A AgAs A, BsB,B, By  AjA A A
{44 ~114 NN
B;B, B, By  Aj A A A B3B,B; By  AjA A A
4 Bit Adder o 4 Bit Adder C_; fe—Logic0

C; §3 8, § § C; §; S, S, S
Pl RN
C; S, 8 S5 S, S;%,; S, §,

i -

Fig. 3.73.

EXAMPLE 3.16. Design a nine’s complement circuit. ,
Solution: Nine’s complement of a BCD digit is given by nine minus that dlg‘;
This can be obtained by adding 1010 to the ones complement of the numP®"

The circuit diagram is shown in figure 3.74




ogic Circuits and its Design - T 229

nal
" BCD input

§ii

Ay Ay Ay A By B, By By

_"___,....--4--'"'—__
LogiC 1

Logic 0

4-bit Adder Cif——0
Logic 0

Nine's complement output

Fig. 3.74.
Let Dy Dy Dy D, and the 9's complement of 0001 (i.e. ‘1) is (9 —1) = 8.
0 0 0 1 '
When Dy, Dy, D,, D,is 0001 and 2nd input of
EX-OR gate is 1111 and the output of EX-OR is
(0 EXOR 1) =“1110” and the
| ByB, B, B,=“1110".
The AjA, A A,=1010
and both the B, B, B, Byand A3 A, A, A, bits are passed through adder and

the output is given as “1000” and hence the output is “1000” which is binary 8
d the required answer. '

gﬁMPLE 3.17. Realize the truth table using Multiplexer (4 : 1).
ution;

Truth table
A B C Y
0 0 0 1
0 0 1 0
0 1 0 1
0 1 1 1
1 0 0 1
1 0 1 0
1 1 0 1
1 1 1 1

. The o .
mlhlnﬁz Elven truth table can be realized by using 4 : 1 Multiplexer. The

3ton of the truth table is shown as follows :
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A B C 4
0 LT
0 0 c
0 0 1 0 J
e
” logic 1
0 1 1 1
1 0 0 1 J c
1 0 1 0
——————————— 1 .
1 . 0 J logic 1
1 1 1 1
The new truth table is shown in follows
A B Y
0 0 C
0 1 logic 1
1 0 G
1 1 logic 1
The designing is as follows :
Logic 1
C 0
1
4:1
2 Mwe Y (Output)
3
Logic 0———EN

Fig. 3.75. Select lines

EXAMPLE 3.18. How to get Logic Gates using Mult:pléxers
1. OR Gate using 2 : 1 MUX

Truth table of OR Gate :
A B Y
0 0 0
0 1 1
/ 1 0 1
1 1 1

OR Gate can be constructed by using 2 : 1 MUX by four ways : '
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- 2:1
0 MUX

1_-_

S
e
tW inputs of 2 : 1 MUX and Y is taken is output. A is taken as
B& 1 are UX, ) Kl
Ject ]iné of 2 1M Yy=B
A= 0 Then
Sse if A=1Then =
B—0
2 2:1
: Mux [ Y

Inthis2:1 MUZX, B & A are two inputs and Y is single output. Ais taken as
ngle select line.

fA=0 Y=B

elseif A=1Then Y=A

@) A— 0

=1 S

g—i
Inthis2: 1 MUX,Aand 1 are two inputs and Y'is single output. B is taken
assingle select line. -
fB=0Then Y=A
elseif B=1Then Y=1
4)

sln this 2: 1 MUX, A and B are two mputs and Y is single ouput. B is taken
“single select line.

“;3*0 Then Y= A
“eeif B= 1Then Y=B

@)
' ATI:UD Gate using 2 : 1 MUX
thtable ofAND gate

B 1
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. ) by four ways :
AND gate can be constructed by using 2 : 1 MUX by

(1) . g~

Y

A :
: of output. 4 ig ¢
0and B are two inputsof 2: 1 MUX and Yis taken ftken a

select line of 2 : 1 MUX.
IfA=0Then Y=0
elseif A=1Then Y=B

(2) 0

B—1

A— .
A & B are two inputs of 2 : 1 MUX and Y is taken as output. A is takep a
select line of 2 : 1 MUX.

If A=0Then Y=A4
elseif A=1Then Y=B

3) 0—0

0 & A are two inputs of 2 : 1 MUX and Yis taken as output. B is taken as
selects line of 2 : 1 MUX.

If B=0Then Y=0
elseif B=1Then Y=4.

(4) 0
2:1
iy
A—]y MUX
S
B& s
A are two inputs of2:1 MUX and Y; - as
select line of 2 : 1 MUY, fd 1'1s taken as output. B is taken

IfB=0ThenY=p
else if B=1 Then Y=A

(3) NAND gate using 2 : 1 MUX
Truth table of NAND gate

| 4708 (W
-.____‘———
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