R \e

Digital Logic ang Dey

208 = ——

ealized using gateg,
The three boolean expression of G4, Gy, G, arer
Ga = Bs

i ram
Fig. 3.51. Binary to gray code converter 10giC o

. lues of B
. ly by putting the values of , »
e verified manually by = 0 and G, is obtainegq h;

‘0’. It means that G. = 0
tion of B1 and B2 whick

B,

The logic diagram can b . 4
and B, in the gates. If By, B, and B, 1s 000 then Gy

taking Ex-OR operation of B, and B,, which is agaler; i
The value of G, is obtained by taking the EX-OR opG G, = 000 corvesp
produces ‘0’ result. So G1 is zero. The values of G3 G, U, ing

= i th table. Hence, the logic diagranm 7
to B3 B2 BI = 000 matched with the tru
verified.

3.18 PRIORITY ENCODER —

C\&ern feeding data/program into a computer it is possible that more than ope
key is pressed simultaneously. A priority function means that t.he encoder wil|
give priority to]e highest order decimal digit in the inputs and ignore all oth:ga
e.g. in a priority encoder decimals 8 and 4 are pressed together (i.e. both 8 ang
4 inputs are high), the encoder will convert the decimal 8 to the output and
ignore 4.

Decimal to BCD Priority Encoder

The logic circuit for incorporating a priority in encoding must Incorporate a
feature to prevent a lower order digit input from disrupting the encoding of
higher order digit. This is done by using inhibit (enable) gates.

The truth table for decimal to BCD is given as :

LDecimaI Number BCD Codes

. Y, Y, Y, Y,
0 0 0 0
; 0 0 0 1
; 0 0 1 0
) 0 0 i 1
. 0 1 0 0
4 0 1 0 1
0 1 1 0

7
) 0 1 1 1
. 1 0 0 0
el % of 1

________..-ﬂ

B
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o.,-.u"""riﬂ” the truth table that Y, is high when inputs 1, 3, 5, 7, 9 are
G n from 5 . L 2 . . i
seé pe added if digit 1 input activates gates Y, only if no higher

W ity can ivate Y, : is i
pigh e than which also activate Y)) are high. This 18 express as :
gt (Ow;r is high if 1is high and 2, 4, 6, 8 are low
(1) Y{] 6 hlgh if 3 15 hlgh and 4, 6, 8 are low
@ YG s high if © is high and 6, 8 are low
(3 YU is high if 7 is high and 8 1s low
@ o o
¢ Yo is high if 918 high.
The & statements describe the priority for encoding for BCD bit Y,,. Thus ¥,
pigh if any of above statements are true.
i The logic equation 1s expressed as : |
Y,=1.2.4.6.8+3.4.6.8+5.6.8+7.8 +9
The logic statement for Y, is given as : 2,36 %

(1) Y, is high if 2 is high and 4, 5, 8, 9 are low.

(9) Y, is high if 3 is high and 4, 5, 8, 9 are low.

(3) Y, is highif 61s high and 8, 9 are low

(4) Y,is high if 7 is high and 8, 9 are low
The above statements can be expressed as

Y,=2.4.5.8.9+3.45.8.9 +6.8.9+ 7.8.9

The output Y, can be described by following statements :

(1) Y, is high if 4 is high and 8, 9 are low

(2) Y, is high if 5 is high and 8, 9 are low

(3) Y, is high if 6 is high and 8, 9 are low

(4) Y, is high if 7 is high and 8, 9 arelow.

Itis expressed as logic equation

il Ca

Y,=4.8.9 +5.8.9 +6.8.9+7.8.9
;Phe statement for Y, is given as :
(” Y;is high if 8 is high and 9 is low.
9 Y, is high if 9 is high.
Blcal equation is given as for Yy i.e.

Y,=8.9+9or 8+9 [+ AB+B=A+B]

g9
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Truth table realization is given as :

Inputs m
Y Ly '

@
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Y,, Y5 is given as follows :

X X X X X

0
0
0
1
t
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0
0
0
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X
X
X
X
X
)

Logic circuit for output bit Y,
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Fig. 3.52. Logic circuit for output bit Y, of decimal to BCD Priority encoder.
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Fig. 3.53. Logic circuit for output bit ¥,
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. 3.54. Logic circuit for output bit Y.

3.19 DECODER
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Fig. 3.55. Logic circuit output of Y ,.
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[A decoder is a combinational circuit that converts an N-bit binary input code
into M output lines such that only one output line is activated for each one of
the possible combinations of inplj@ The block diagram for decoder is shown as

Decoder

_..Do \
p———-D1

e B

e Dy

in figure 3.55.
[ Ry e—
A, —
Ninputs ( A, —
Ay o ——f
T avm——
M‘-'ZNOtltputc::.'Jdes

Fig. 3.56.

. \Moutputs

Only one output is high
for each input code

Since each of N inputs can be O or 1, there are 2N possible input combinations
o codes, For each of these input combinations, only one of M outputs will be
Active (High), al] the other outputs will remain inactive (Low). Some decode_rs
designed to produce active low output, while all the other outputs remain
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high. Some decoders do not utilize 2N possible input codes €-&- 2 BCD to decirna!
decoder.
Examples of decoders are :
(1) 8 Line to 8 Line Decoder
i i i d 8 outputs. It uses all ANp)
For this decoder, it has three 1nputs an D tits NN = tg t%

therefore the outputs are active high. For activ

used. This decoder is also known as binary to octal decoder. The truth tabl

given as : S ——
Inputs Outputs \\
A B e 9, D B Mo 7 Q
0 0 0 1 0 0 0 0 0 0
0 0 1 0 1 0 0 0 0 0
0 .1 0 0 0 1 0 0 0 U
0 1 1 0 0 0 1 0 0 0 o
1 0 0 0 0 0 0 1 0 0 0
1 0 1 0 0 0 0 0 1 0 o
1 1 0 0 0 0 0 0 0 1 g
1 1 1 0 0 0 0 0 0 0
The logic diagram is represented as follows : oA -
A B © co ok
W
1 Y s
f D—" ABT
g o
t r Dy ABc
T W
ABC
> Dy _
ABC
# ¢_ D4 s
ABC
— Ds aBcC
t el
EE S ABC
L o
D?’
) ABC

Fig. 3.57.
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o to Decimal Decoder 110
¢ BCI:his decoder BCD is input and decim_al r}umber is output. It is also
In 440 10 line decoder. The truth table is given as follows :
knownﬁ ut BCD Code Actual Output “a
A, Ay
e o, 4 Dy
g B 1 D,
0 0 1 0 D,
0 0 1 1 Dy
0 1 0 0 E;
0 1 0 1 Dy
0 1 1 0 Dg
0 1 1 1 D,
1 0 0 0 Dg
1 0 0 1 Dy
For input combinations that are invalid for BCD, none of the outputs will

. beactivated. In this case, we assume the output should be active low, for this

| .f;l_'gu_use NAND gates instead of AND gate. The circuit representation is given as
| lollows :
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Fig. 3.58. 4 Line to 10 line decoder,
(3) Binary to Gray Code converter

l‘he COn 1 1
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Gray
B, B, G, G, Gy G,
0 0 0 0 — 0 0 0 0
0 0 0 0 1] —— 0 0 0 1
1 o 0 1 0 o 0 , 1: 1
2 0 0 1 1 0 0 1 0
3 0 1 0 0 0 1 1 0
4 0 1 g i 0 1 11
5 R 1 @ o 1 0 1
6 i " 1 S o 1 .08 ©
. i1 0 0 0 1 1/ 0 0
9 1 0 0 1 i 4 1 0 1
10 1 0 1 0 R | 1 1
11 1 0 L 1 1 1 1 0
12 1 1 0. 0 1 0. 1 0
13 1 1 0 1 - 0 1 1
14 1 1 1 0 T @ @ 1
15 1 1 A 1 0 0 0
The K-map realization for G,, G,, G; and G, is given as follows :
Pl B, B |
BB\ 00 01 11 10 BB\ .00 O 11 10
o o | o f[1T ] )¢ oo o [ ([ o [
Ml o | o g1 1 01| o 1 0 1
Ml oAl o |[1 d 1 -} © 1|4 ® 1
0] o 0 AET 1 10 0 Q) 0 1
2 4 _qu’l \~/
G,=B, G2=EBz+BzE=Bl$B2
33381 b BB,
.00 01 11 10 ByB,\._ 00 01 11 10
0 o |( 1)| o 0o o 0 0
T 1 0 01| (4 1 1 1)
“3 8§ o i3 |- ~mg 8 { -0y)-0 0
‘°~____\_J1___ 0 o [[1 | 10| (1 1 1 1)

G3=§£Ba+32}37=32933 G,= ByB, +B,B,=B,® B,

® circuit realization of binary to Gray Code converter is given as :



