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AKTU : DIGITAL SYSTEM DESIGN (BEC-302) Syllabus

UNIT-1 : Logic simplification and combinational logic design

» Number Systems

» Binary arithmetic

» Signed magnitude representation -~

» Binary codes, code conversion

» Review of Boolean algebra and Demorgans theorem
» SOP & POS forms

» Canonical forms

» Karnaugh maps up to 5 variables

» Tabulation method.
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GV Binary Arithmetic
(1) Binary Addition
it AN SUM CARRY
PR A
5 J >S +0 =0~ 0
2> > C@ 0+1 =1+ 0
2 1+0 =1 -« 0 <
1Y 1+1 = 0,
1 +1+1=1 |
Note:
(i)1+1=10"
SUM =0 Carry=1
(ii) 1 +1+1 =11
SUM =1 Carry=1
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Gw Example - 1:Add (1110), and (1100), Example -2 :Add (11001); and (10111), Sw
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Example - 3 : Add binary n\umber (1110.110), te (1100.011),
b
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(1) Binary Subtraction
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Note:

0-1=10-1

2-1

Binary Arithmetic

Subtraction Borrow
0-0= 0 0
1-0= 1 0
1-1= Q@ 0
0-1= 1 1.
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@}N Example -1 : Subtract (10110), from (11011), Example -3 : Subtract (0101), from (1100), GW
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Example - 2 : Subtract (00001), from (11000), Example - 4 : Subtract (010111), from (100010),
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7
Complements “ngi .
Complements are used in the digital computers in order to simplify the subtraction operation gnd
’ ! (O S [E'S
for the logical manipulation X - CUWPb"W — 2° ee 3AR
) |
For Binary System (¥-1)- (omplarent > | S @ C\JLS @
1) 1° S complement g‘\L Octed Decima Hex decimal]
i) 2‘S complement o |G “d 34 15 (5 15
\ T | \ 3 o |}
1S complement ? {{ {{ {{ T%/fls@"‘? I \2 5 -
S\ g 30 Vo1 ¥
Given Number ad 1" S complement 5 . C(C 54
1010 &'_Seﬁ 0101 vV~ | C | 4‘)
B - (s¢
11010101 00101010 W
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1001 0110
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g/w 2‘S complement
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Given

1011
Oloo

)

NS

2’ S complement = 1’ S complement + 1

1’ S complement 2’ S complement
0100 0100
1
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@)NBmary Subtraction 1° S/c%mplement g}i

A-B=A+ ('L (=) — (,om\o\amevdl
STEP — 1 : Find the 1’S complement of the number to be subtracted

STEP — 2 : Perform addition

STEP — 3 : CASE — 1 :If the final carry is 1, then add it to the result obtained in step-2

CASE — 2t If the final carry is zero, result obtain in step-2 is negative and in the 1'S complement form

Example — 1 : Subtract using 1’ S complement (1011); — (0100),
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Sw Example — 2 : Subtract using 1’ S complement (0100), — (1(2)01)2--’> (olo), Sw
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GW Binary Subtraction 2° S complement Sw
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A-B=A+(-B)

STEP — 1 : Find the 2’ S complement of number to be subtracted
STEP — 2 : Perform addition
STEP — 3 : CASE — 1 : If the final carry is generated, then the result is positive and is in its true form
CASE — 2t If the final carry is notgenerated, then the resultis negative and is in its 2’ S complement form.
O
Example — 1 : Subtract using 2’ S complement (1001), — (0101), — (O CS?))Z
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SW Example — 2 : Subtract using 2’ S complement (3_}00)2 — (10L(_)1)2 7 2 &>
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@/w For Decimal system System
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1) 9°S complement

i) 10°S complement

9‘S complement

Given Number

a4 %194
2467

75468

9’ S complement
9999

-2467 ‘
1582 — 9 s
+ |

fﬂ_‘Sl'}»ﬂ\oji
99999

-75468
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— 24531 9 S
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g/w 10 S complement
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Given Number
3994

4862
%|37

65432

10’ S complement = 9’ S complement + 1

9’ S complement

>137

34567

10’ S complement

2134
+1
5138 loS

34567

24568 |65
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GW Binary Subtraction 9°S complement
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A-B=A+ (-B)

STEP — 1 : Find the 9’S complement of B
STEP — 2 : Add A and 9’S complement of B
STEP — 3 : CASE — 1 :Ifthe final carry is 1, then add it to the result obtained in step-2
CASE — 2t If the final carry is zero, result obtainin step-2 is negative and in the 9’S
complement form | )
Example — 1 : <4—37 — 235) using I's T3
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GW Binary Subtraction 10° S complement
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A-B=A+ (-B)

e
3
-
(33

> — 1 : Find the 10’ S complement B
> — 2 : Add A and 10’ S complement B
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P — 3 : CASE — 1 ¢ If the final carry is generated, then the result is positive and is in its true form
CASE — 2 ¢ If the final carry is not generated, then the result is negative and isinits 2’ S

complement form.

Example — 1 : %37—’2%‘7} ) Ms'\v\ﬂ IO)S 4 27
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SW Example — 2: Sw
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Digital System Design
UNIT-1L2:DPP

0. Perform following operation as indicated.

l.
1.
1.
V.
V.
VL.

VIL.

Subtract using 1's complement: (10111), — (110011),
find the 1's and 2’s compliment of (010100),
Determine 2’s complement of (1010.110),.

Convert (25.125),, into Hexadecimal number.

Add binary number (1011); and (1111),.

Subtract using 10’s complement: (9754),,— (364),,
Subtract using 1's complement: (10111), - (110011),
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