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i | DUNG

= ALU (Arithmetic and Logical Unit)

g nguyén (fixed
point)

g ng
(floating point)
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ALU

control unit flags

Registers A L U

—

Registers
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NGUYEN
(fixed point)

phan

nguyén
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+18 = 0 001 0010
-18 =1 001 0010
0 ( +0,,=0 0000000; -0,,=1 0000000)

m n bit
[
’ZZ'a neu a_, ~0
A:% in02
{_Z 2ia né u an_l_l

Bi€u dién va tinh toan s6 hoc Nguyén Hong Son PTITHCM
- https://fb.com/tailieudientucnft


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Biéu dién va tinh toan s6 hoc Nguyén Hong Son PTITHCM

CuuDuongThanCong.com https://fb.com/tailieudientucnft


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

p phan

+7 0111 0111
+6 0110 0110
+5 0101 0101
+4 0100 0100
+3 0011 0011
+2 0010 0010
+1 0001 0001
+0 0000 0000
-0 1000 -

-1 1001 1111
-2 1010 1110
-3 1011 1101
-4 1100 1100
-5 1101 1011
-6 1110 1010
-7 1111 1001
s S —— - 1000
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u.
C.
c bit
11
+18= 0001 0010
1110 1101
+ 1

11101110 =-18
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- X-Y = X+(-Y)

n.
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1001 =-7
+0101 = 5

1110 =-2

0011 =3
+0100= 4

0111 =7/

1100 =-4

+0100= 4
10000= 0

1100 =-4
+1111 = -1
11011 = -5
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0101 = 5 1001 =-7

+0100

[
D

+1010 = -6

n 1 n
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subiraction ) addition subtraction ) adddition
nf positive of positive of positive of positive
numbers numbers numbers o umibers

000...0

1011 0101

0114

1001 0111

1000

BETFH-F5-4-F3-2-101 234506789

{a) 4-bit numbers {b) n-bit numbers
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.

B Reglsier

Complementer

| A Regisier .

LA = ewesrtlona bt
SW o= swarch tselect addition or subiraction |
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11N

1011

00
1011

1011
10001111
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ch

Multiplicand
- L] - h I'"

M

Add Shift and Add
n-Bit Adder o—
Control Logic

Shift Right

—_—
- Ag .' Un-l o Qy
- = Multiplier
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CA 0
nhan
nhan
Count n

Yes

i C,AQ
Count = Count -1

A 4
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\ 4

No Yes
End

W
Q
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nh nhan

o N

o

o O

=

0000

1011
0101

0010

1101
0110

0001
1000

1101

1101
1110

1111

1111
1111

1111
1111

1011

1011
1011

1011

1011
1011

1011
1011

Initial Values

Add
Shift

Shift

Add
shift

Add
Shift

First
Cycle

Second
Cycle

Third
Cycle

Fourth
Cycle
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2

u 11(1011) x 13 (1101) = 143 (10001111)
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i am

= 0011
- ¢ 00011011 (9 x 3=27)
o c 11101011 (-7 x 3=-21)
1001 (9) 1001 (-7)
x0011  (3) x0011  (3)
00001001 1001 x 20 11111001 (-7) x 2°= -7
00010010 1001 x 2° 11110010 (-7) x 2= -14
00011011  (27) 11101011 (-21)
2
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t Booth

Q.
m | A=0, Q, Count=n
= While Count>0
= switch (Q,Q._;)

= Case 01 A=A+M
= Case 10 A=A-M
» Isht (A,Q,Q .

= Count=Count-1
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t Booth

A 0.Q, O©
M Multiplicand
Q  Multiplier
Count n

Arithmetic Shift

Right: A, Q, Q—l
Count Count - 1

No
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t Booth

A Q 0. M
0000 0011 0 0111 Initial Values

1001 0011
1100 1001

o

0111 A A - M}_ First
0111 Shift Cycle

=

Second

1110 0100 1 0111  shift cycle

0101 0100
0010 1010 0 0111 shift

=

Cycle

Fourth

0001 0101 0 0111 Shift
Cycle

0111 A A + M}_ Third
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i phan

00001101 |
chia . 1011/ 10010011 ~——— chia
_1011]

001110

1011

001111
1011

100 - du
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A0

M «— Divisor
Q) +— Diwied endl
Count «— »

Q“'l—l

Count «— Count — 1

MNo
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du
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chia, Count =n

While Count>0

I 1 bit

n A:A'M
else
n A:A'l' M

else
- Q=0
Qo=1
= else

Count = Count -1
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nh.
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‘ start I

A 4

chia
chia
bit

»

no

>

ShiftLeft (AQ)
count=count-1

CuuDuongThanCong.com

no yes
A=A+M A=A-M
yes
Q=07 >« 0
yes Y
> Q0:1
yes
no > stop

wfl:o?/
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A Q=0111 (7) M=1101 (-3)
0000 0111
0000 1110 shift
1101 add
0000 1110 restore
0001 1100 shift
1110 add
0001 1100 restore
0011 1000 shift
0000 add
0000 1001 set Q,=1
0001 0010 shift
1110 add
0001 0010 restore
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ng

‘L (floating point)

o : 168 000 000 000 000 = 1.68 x 1014

0.000000000000168 = 1.68 x 1014
- ng:

SXxBE
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-

sign of

significand b
=2 DS

<— 8 bils >
\T hiased exponent significand

. duong sign =0

. ¢ = Biased Exponent - Bias

e Bias = 2k-1-1= 2@8-1)-1=27-1 = 127

. m

0 11000100 11100000000000000000000
u+
=1/2+1/4+1/8=0.875
=69

ongThanCong.com
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n:
1.bbb..b 2 E
— nh (khong am)
07
u (sign bit)
nh)

ng
a (bias)
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1.1010001 x 21010 =0 10010011 10100010000000000000000 = 1.6328125 x 220

-1.1010001 x 210100 =1 10010011 10100010000000000000000 = -1.6328125 x 220

1.1010001 x 210100 = 0 01101011 10100010000000000000000 = 1.6328125 x 220

-1.1010001 x 2-101%0 =1 01101011 10100010000000000000000 =-1.6328125 x 2-%
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| 32-bit word

Expressible Integers

Ay

Number
“ el 0 2y Line
(a) Twos Complement Integers

Negative Positive

Underflow  Underflow
Negative Expressible Negative Expressible Positive Positive
Overllow Numbers Numbers Overflow

Lero
Iy i
- (2_2-2é) x 2128 2127 2-127 (2_2-235 X 2128

(b) Floating-Point Numbers

Number
Line
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g ng cao.

-n 0 n 2n dn

double-precision (64bit))
- thay 210100 = 16101
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n IEEE 754

T <8 bils—p—g 23 bits >
biased fiacti
exponent action
(a) Single format
T —11bils—py 52 bils >
\T biased ,
fraction
ExPuni:ui

(b) Double format
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i n IEE 754

[1]http://www.eecs.berkeley.edu/~wkahan/ieee754status/IEEE754.PDF
[2] http://babbage.cs.qc.edu/courses/cs341/IEEE-754references.html
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i ng

H
= ng zero hay khong
O n)

(123 x 109) - (456 x 102) = (123 x 10°) + (4.56 x 109) = 127.56 X 10°
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SUBTRACT

L Y
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& hift
i gri ficand
left

Decrement
enpaneTt

Yes Ak
| signied
gignificands
Yo Yes
D L 0 Significand
graller
=7
R POTLETE
Shift
g gnificanud
right
Shift
gignificand
Significand 51”@“:
=i?
Yesg l
¥ Inerement
expaTLent
Put ather RETURN
mmber in £
Heport
RETURN ove LT loow
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Audd
Exponenis

Subtract Bias

Report
Orveriiow

Multiply
Signilicands

Mormalize

R RETLURMN
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Subiract
Exponenis

Report
Underflow

Dhivide
Signilicands

Mormalize

L
Round RETURN

Biéu dién va tinh toan s6 hoc Nguyén Hong Son PTITHCM

CuuDuongThanCong.com https://fb.com/tailieudientucnft


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

+

s X=03 102=30
s Y=0.2 103=200
nh

X +Y=(0.3 x 1023+ 0.2) x 103 = 0,23 x 103
X —Y=(0.3 x 1023-0.2) x 103 =- 0,17 x 103
X Y=(0.3x0.2) x 102*3 = 0.006 x 105

X Y=(03 02)x1023=15x 10
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phan

m - n< -+oo

+ (%) = += d & () = 41)
= (..;.:7,-) o= (+x5) fre (Mf} =
b (—%) = —= (~%) ~ (-%) = —x
7S ("‘7-.) =+ (=Y = (TR} =~ —o
XAKK)y = +% s (—'x-} e

N

L SRR

= Quiet and signaling NaNs (NaN = Not a Number)
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Booth.

a:
a.-720
b. 0,645

p phan:
a. 0.5566 x 103+ 0.7777 x 103
b. 0.3344 x 102 - 0.8877 x 101
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