DIGITAL SYSTEM DESIGN |

UNIT 1 : LOGIC SIMPLIFICATION AND COMBINATIONAL LOGIC DESIGN

Today’s Target

» Binary-coded decimal .~

» BCD Representation v

» BCD Addition .~

» BCD Subtraction: by 1’s and by 9’s complement method
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éw Binary-coded decimal @:v?

= \.
“ .o, 72 5 5 6 71 8
* Binary-coded decimal (BCD) 1s: T e )]
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* a class of binary encodings of decimal numbers

* each digit 1s represented by a fixed number of bits, usually four or eight.
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* Sometimes, special bit patterns are used for a sign or other indications (e.g. error

or overflow). - I O O
:{:0); Q\ OO\ OL ®\ \
~ 9 =




n, (pBCD Representation for Decimal Digits

06 0 6 dec Rc)

000 | 10 o000] 0o0OO

nol O == l .

OO[‘ || = 000 ©O0O0|

o | 00O -

o1 0| 435 0loo ool olo]

11O N
81[‘ 3%  Olll 1000

|00 |1 O _

SOSTE S S S P



* BCD Addition

* BCD Subtraction

BCD ARITHMATIC
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BCD Addition GW

At first the given number are to be added using the rule of binary.

Ox O=0
o+ 1 =1
[+ 0 = |

[+1:O/,
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Case 1: the result of addition is greate_lmlj orif a m&;ﬁ:ﬂﬁiem in

the result which is not valid for BCD number => Add 6 whose binary
equivalent is (0110), to the result of addition.

Result of addition consider two cases:

Case 2: The result of addition in is less than 9, which is valid for BCD
numbers.



éw Examples: (i) 1010 + 0101

. (i1) 0001 + 0101
(iif) 0001 0001 + 0010 0110 ,
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BCD Subtraction

* Method of BCD Subtraction : using 1°s complement method

* Method of BCD Subtraction: using 9°s complement method
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@ Example : (i) 0101 0100 0001 - 0010 0001 0110 (1) (49),5—(51)

(111) (57),0—=(78) 19
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?,W Example : (1v) (57),,—(82) ¢ (v) (46),,—(78) |, éw
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éw BCD Subtraction: using 9’s complement method
"« (0101 0001) - (0010 0001) 21 - 5] K
2K -5 ,
28€9542) |9:4T 48
5 | 4{ 5} 6 ﬂ — Reswlt —ve
T,
7541 8 (>0 aw}f@m,m
LZ 1T < Kyl +ve -
|
D0




DPP

Write :
a) (1011010.10110), =() pep

b)
c)
d)
e)
f)
g)

(24710 =() Bep

(0.01010010)gcp =() 10

(421),5 +(179)10=() Bcp

(125),, -(562) ,,=() gcp using 1’s and 9’s complement
(721),, - (158) ;,=() gepusing 1’s and 9’s complement
(845),, -(123) ,,=() gcpusing 1’s and 9°s complement
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