2016 Logic Design HW6

1.
1’s complement 2’s complement

1110_0001 0001_1110 0001_1111
1010_1011 0101_0100 0101_0101
0111_0011 1000_1100 1000_1101
1110_0111 0001_1000 0001_1001
0101_0101 1010_1010 1010_1011
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3.
(a) 0101-0110
S E-0110(unsigned)iE 2’s comp
Stepl. 0110=>1010
Step2.0101+1010=1111
Ans: 1111(2’s comp)=-0001(unsigned)

(b)10110-1100
S TR E [ bit 7 > 1100=>01100 © FRTEEUE NI extend bits
10110=>010110 > 01100=>001100 - = T-5%5}¢:010110-001100(unsigned)
Stepl.-001100 ##[(2’s comp) ; 110100(2’s comp)
Step2. 010110+110100=1001010(fZ /i 1 & overflow $&3 » SFE4EEFE B
6 bits)
Ans:001010=>1010(2’s comp or unsigned)

(c)1011110-1111110
#ifi I extend bits > 1011110=>01011110 > 1111110=>01111110
Stepl. 01111110 #EEY 2’s comp ; -01111110=>10000010
Step2. 01011110+10000010=11100000(2’s comp)
Ans: 100000(2’s comp) = - 100000 (unsigned)

(d)101001-101
S B R =S 2 [E] bit # » 101=>000101 > FHRIEEENI_E extend bits »
101001=>0101001 > 000101=>0000101 - = T-5%}¢:0101001-0000101(unsigned)
Stepl.-0000101 #&#p% 2’s comp ; -0000101=>1111011
Step2. 0101001+1111011=10100100(FFiH 1 i& overflow &% » s EZEEIE
5 7 bits)
Ans: 0100100



4,
(a)

2’s complementof B=~B + 1
—(0110), = (M)Z + (1), = (1001), + (1), = (1010) complement
(0101)2'5 complement — (0110)2’5 complement — (0101); + (1010), =

(1111),

No overflow

(5)10 = (6)10 = (D10

(b)

(c)

(d)

Sign extension: (1100) complement (11100) complement
—(11100), = (11100), + (1), = (00100),

(10110), — (11100), = (10110), + (00100), = (11010) complement
No overflow

(—10)10 = (=110 = (—6)10

_(1111110)2 = (M)Z + (1)2 = (0000010)2’5 complement
(1011110), — (1111110), = (1011110), + (0000010), = (1100000),
No overflow

(—34)10 = (=2)10 = (—32)10

Sign extension: (101); = (111101)25 compiement

—(111101), = (111101), + (1), = (000010), + (1), = (000011)
No overflow

(101001), — (111101), = (101001), + (000011), = (101100)
(=23)10 = (=3)10 = (—20)40



(a)

(b)

(c)

(d)

0.101—0.110 (5 —6)

0110 ## 2’s complement = 1010
0101 + 1010 =1111 > —1

- No overflow

1.0110 — 1.100 [—6 — (—4)]

6 (0110)## 2’s complement = 1010
1010 + 0100 = 1110 > -2

- No overflow

1011110 -1_111110 [-30 — (—62)]
30 (011110)## 2’s complement > 100010
1100010 + 0111110 =1_0100000 - 32
- No overflow

1.01001 —1_01 [-9 — (—1)]

9 (01001)## 2’s complement > 10111
10111 + 00001 = 11000 > —8

- No overflow
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® M is the operation we want to do (M=1 is subtraction, M=0 is
addition).

® A3 and B3 are the sign bits of the signed numbers. C3 is the
carry out from circuit.

® Op is the signal that determines the real operation (add or
subtract) depending on the signs A3 and B3 as well as from
the input M. After we have checked the signs and carry we

can determine the final sign (R3) for the addition/subtraction
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Selective 2’s complementer

® We only want to take the 2's complement when needed. So
we use the correct line which is 1 if the carry is zero and a
subtract operation is used. If correct is 1 it complements and
adds 1 to the input, else it does nothing and the output equals

the input.

Correct
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A28, p,, B, is used to check the
value which is negative or
positive.

e e
N"-__
ol —————

COI]I‘. - — Cout FA Cipx

ol Cout FA Cin[

Cout FA cin-l—o
Y ¥V ¥
ZZ zl zﬂ

B4 Se A Fl B HUAEEHE » 8% unsigned numbers a0ala2 &2 bObi1b2 >
FIFINEBCR EERZISE] ¢ fei& AR A2xorB2 HE A EE(E -



9.

Fhis A/ NEY 4bits unsigned A>B Y45 5E-:

S 1 bit [l Ay > Boﬁon&(Bo)’ =1

IN% AT A

Equation:A5(B3)' + x345(B3)" + x3x,A1(B1)" + x3x,x,A4¢(By)’
Logic diagram:
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