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Lhﬁﬁxag]“gvﬂuq ssigned-1's=-complement form v GRERIT
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Unlike Sign

a)

b)

The greater number is a positive number

+ 9
- 6

—

+ 3

0 1001
11601 1's complement of 6
10 o010
L——-%> 1 end-aroynd carry
ORIC4IT answer
P
+éign 3

greate number is a negative number

1 0110 1's complement of 9
0 0110

1. 291100 answer

 JLO

-sign 1's complement of %



2. Same Sign

B ————,

&) Positive number

Regular condition

+ 5 0 0101
+ 3 0 0011
:T;; 0 1000 answer
p o
+s5ign 8

Overflow condition

+ 10 0 1010
* /9 0 1001
+ 19 1 0011 overflow answer

A

I

-sign
b) Negative number
Regular condition

- 5 1 1010 1's complement of 5
-3 17 1100 1's complement of 3
- 8 11 0110

L»__4> 1 end-around carry

PRT————

1 0111 answer
-

=-sign 1's complement of 8
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Overflow condition

- 10 1 0101 1's complement of 10
- 9 1 0110 1's complement of 9
- 19 10 1011
lu.-»ﬁa 1 end=around carry
O 1100 overflow answer
L
]
+sign

fi15ay (Subtraction)
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nwianﬁbtaﬁéaagiugﬂﬂsa signed-1's=complement form 3318U2n
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lagd6u2n 1's complement fa997a1 glaadnaging overflow LUBAIAY
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1¢ Unlike Sign

a) Minuend is a positive number

Regular condition

+ 5 0 0101
(=) = 3 0 0011 1's complement of =3
+ 8 0 1000 answer
! L_..v__
+sign 8

COverflow conditiocn

+ 10 0 1010
(=) - 9 0 1001 1's complement of =9
+ 19 1 0011 overflow answer

!

~sign



b) Minuend is negative number

Regular condition

-5
(=) + 3
- 8

1 1010

1 1100

11 @110

s )

1) 40111

’I\ L’"'m Wit
—sign

Overflow condition

- 10
(=) + 9

P,

- 19

2. Same Sign

1 0101

04490
10 1011
—y
*—6 1100

T
+sign

a) Fositive number

+ D
(=) + 3

+ 2

0 0101
1 1100
10 0001
L—*—~4; 1
0 0010
e

+sign 2

1's complement of 3
end=around carry

answer

1's complement of 8

1's complement of 9

end-around carry

overflow answer

1's complement of 3

end-around carry

answerxr
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b) Negative number

-5 1 1010
(=) =3 0 0011 1's complement of =3
- 2 1 1101 answer
v

-sign 1's complement of 2

¢ o 0 5 00 000 pgs o0
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Synchronous Comnter Design

- o 4 w d
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) : o ‘ ‘! &
A89n19435197935 10817 RS Flip Flop ¥9¥ Excitation table AIATI

A L) v, :
A b n%zn?iﬂtﬂﬁnﬁstgﬁu Karnaugh map 4349 Input function

L d N\ » d
flop naa=A1lafen1914% Tagnnirsdsratiiauuy self start %

A,

- s
PHase Qutput of Counter Q1QO
JS=0 JS=1
X 10 10
¥ 01 01
Z A 00 -

923 flip

Phase X,

3
N1979N o Sequence Count of Synchronous Counter

Circuit Change ! Input Required
from to R S
0 o) X 0
0 1 0 1
1 o) 1 0
1 1 o) X

4
M19719% b  Excitation Table of RS Flip Flop
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Q8N © 1 QQy ™
170 1%0
\\-wwmjwww_, e
00 X. X 00 o] O
01 (1 N 01 o| o
ot R
11 u_1 1 11 o} o
. .--_-P—._.‘
10 0 0 10 (11 D
() 3 s
, 0 1 : o 1
Q49 Q%
00 0 0 00 |({ 1 1)
01 | X 0 01 0 1]
11 0 0 1 X | X
10 Qj::m“1 10 of| o

&
A5 o Karnaugh Map for Input of Counter Flip Flop

: d w
Taan1s Simplify Karnaugh nap Tun1599 « azla logic

w X
function 93s R. uass god flip flop oY

By = Q

So = Q4%

Ry = &

S, = JI8.Q, + Q8 = §,.(38 + Q)
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dw¥u Output X, Y wagZ d1%150tden Karnaugh Map 21
wd

4 vy 4 % . .
A1579% o 10 A94015719% < uaslannns simplify 2zliaan

X = Q
Y = Q
z = 8.9
X (? % QQ']
W\ 01 S X/PL Q\_ 0 1
o | o f?l S /¥ HERY o o | @] o

1 0 M 1 (1’“‘_3_{_) 1 0 X

nqs'\qd & Karnaugh Map of Sequence Output Function
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- Power Supply Unit

zﬂﬁ o Front View of

Power Supply Unit
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