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Design of a low-power 4-2 compressor for fast multiplication

Sung-Tae Lee*, Jeong-Beom Kim**
*Dept. of Electronics Engineering, Kangwon National University

=)

4-2 compressor © A7)
o B =g A A
AH719F MUX 2
Z~E 57t 14 ) Aa
CMOS T4 ol &

IR el ui 6. 3%4

1. ME

_HAE Ay A 2L HiEH S8l

T oETowE Azt e EE 89S

THEANZN] A =S % o AgE ke datea
a1 =

=ol = 9=, 7H 8kl digA
Al Aat 87 wAZIOITH3). WAV Al Bt eR
s & e, A wAs gyor Sees d%
o SFEEYH 2P $5S wEode dad 7
ol AL, FES ¥ dsd

ToAAE AdE B wE
ok e P Foew wEs Ay wd &

L
i HAE 1‘%1‘%01% Al 1'?—%:} < 2 W H(partial
w bl

A

S AA| g Wallace tree & F-
3|25 AH=E Yt @il Ed(tree) HA
o 24 GlAl7]9] thadder stage) T5 TAAA &2t
H5 L7171 8l ARSETH1] 22 v Wallace
Egl= #ololg(layout)o] o] L, M7F2E7](full adder)

Apole] ARsol & AEHMEC] Wol Rityol F7b

—

3 whdo]l i) webA] FA A BERge 7
PTG P T e
compressor 7} % Q3 J&L Flt} o] =R 1

& al7le) Agol Zhsd A A 42 compressor &
M AT

2. 7|&E5=2

% 12 4-2 compressor 2] 55 % (block diagram)©]
= A2 l(a) of Bole= W2 F /e A7 = 4-
2 compressor & 1T T A=, A JH 9 4l
F9l X1, X2, X3, X4, Cin 7 A 7]9] =8 259
Carry, Sum, Cout °l] i3l T #A 2] A Hghr},

oF
F

o] F-I % 3 E(partial product summation tree)] 712 Q1 FAd Q 4o]
g 545 7%—‘1\_:“ 4-2 compressor 725 A|¢tgtt}. A

= 719 Eo v S W 3= Aol Had EWA
Adzws Basel.
3to] HSPICE = A& eolAl 3l

Qrek == g e MWt

A e 3|2+ Samsung 0.18um

x1+x2+ x3+ x4+ Cin = Sum +
2 e(Carry + Cout)

A1)

X1 X2

X3 X4
XXXX4

Cout Cin

»-rj
E
IHS

MUX || XOR |

l ;

Carry Sum Cout | XOR |$| MUX |

Lo

Sum Carry
(@ (b)

I8 1.() 7 MY #A7MIE T4 ¥ 4-2 Compressor
(b) 71221 4-2 compressor 3| =

7 7P 2 G438 4-2 compressor 2] =

% el A7k
LLE e el Ao AR et an

Sum =x1® x2®D x3D x4® Cin
Cout = (x1®x2)ex3+(x1®x2)exl (2)
Carry=(x1®©x2®@x3® x4)e Cin+

(x1 Dx2Dx3D x4)e x4

a9 1(b)T 3*A-XOR 9] A AAIH(delay time)s 2=
A WA Q] 4.2 compressor T-Z2[4-6]°] T} A HEA Q1 XOR

- 405 -



H|32z| st=EEX2(stE] FAstanE =28 H163 23 (2009, 11)

TFxoA wdE S
(inverter)”} F7F8 T}

A7) A e

3. X tSt 4-2 compressor =

B =R e A7kbr)el MUX 2 1A

o A H&E 5SS 2t M2 42 compressor T3
g Albgrh. 29 2 = B =EelA AE 42

compressor 0] T} (4] )0 R gl FHMSE
o 4 Wyste] shte] AsH7Ish XOR T2 2
5 Jejolet.

Sum=x1D®x2® x3® x4 D Cin
=(x1 D x2® x3) ® (x4 @ Cin)

Cout = (x1 D x2) e x3+ (x1 D x2) e xl
=xlox2+(xl1+x2)ex3
Carry=(x1®x2®x3® x4)e Cin+

(x1 D x2D x3D x4)e x4
(S=x1®x2®x3)
=(S®Dx4)eCin+Sex4
=(Sex4+Sexd)eCin+S ex4(Cin+Cin)
= S(x4 @ Cin) + x4 ¢ Cin
=S(x4 @ Cin) + (Cin ®© x4) o x4

(2 2)

l l i V%
F A XOR-XNOR

v

| MUX |

} !

Cout Carry Sum
19 2. AIQFSE 4-2 Compressor -3

X1 x2

|

5
|
°

sum
X1 X2 —

EER]

4C e AT

X

19 3. A|CFSF 4-2 compressor -3 (#Tr : 42)

°

XOR += RbdE 98 s o JAWEHE F7hsh=d)
3 9] XOR-XNOR[6] = 6 719 EdNA~H
5 ARgSte] E A9 (full swing)2 S HERY =9
S WET olgA HW ZAa EWAXAEHO 5
Aasta, AFLRE FaAd § s FHdo] ok

MUX = EW#Au]A Ao] E(transmission gate)S ©]-&

3Fo] 9] XOR-XNOR oA AbE. ZhS wh7] ufio
AWME 7L Do gt wepx] EWHX 2 Jlgel Ak

ARl AAAHE AAAZA 7 Ak 7 T EEe
B (buffer) S QA3 2 gl @AEE ZL

L
5ol Qe A

=

4. Al Ezelo|M

=

B o= A
o] HSPICE 2 Al&#olA &3t} <&
AlEdolHd =

<3 1> Hspice simulation =71

L(um) Load(pf) | Slope(ps) | Vdd(V)

0.18 0.058 200 1.8
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