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This paper presents a full-adder using current-mode multiple valued logic CMOS circuits. This
paper compares propagation delay, power consumption,

and PDP(Power Delay Product) compared with

conventional circuit. This eircuit is designed with a samsung 0.35um n-well 2-pely 3-metal CMOS technology.
Designed circuits are simulated and verified by HSPICE. Proposed full-adder has 2.25 ns of propagation delay

and 0.21 mW of power consumption.
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Fig. 1. Current-mode quaternary structure
(a) binary logic level
(b) current mode quaternary logic level

W, Mg R 4z =2 HopM7|e] MA

1. Modified Wilson M52 52

HA 32X BF vpololz(bias)y¥ o2 dil A}
{5 HHd e 245 29 Age] AN vt
2 29 AYg FBA P Y AFE 29
AlFor Ba, MF{ olHo] A weivle] Wil iy
sHAl dAY &L AT AHel vigAsG. P&y A
F RE 4% =g A7 F2dq44e MOS A
oA 7P 7rad &9 AF vl2)(Current Mirror)
Felo] AFLLE AHEstd. B =&oME AR o)
2 Heg AFY WA Modified Wilson 59 3=
& Aok

VG
T
N (=]
ket { \L ) L 4
4
Mot

u3 | f—L[TE Mt

2@ 2. NMOS modified Wilson ¥ 7€ 3=
Fig. 2. NMOS modified Wilson current source
circuit

2§ 2904 M1, M2, M3, M4 9 W/L go] =%

22 4 EIALH M4 & 2435 948 2 294
golle Ad FFE vAA g3, @A Vpsi=Vpss ©l
HA DC upelol 2 g FolFis gy sy, uel
A (W/Lh=(W/L); Y 73%9 channel length
modulation 844 #AfC! Lu 8 DC #& La
2A Hol FE lowle & 10] drhf4]

4x =] HMoia7|
43 =g CMOS 32+ tjxg AF A
Bt Ae¥eg Xy & At HF
2 HArRbvlE olyd 94 2 & /e
ok, A% RE 44 sdATMIE F A
43 € A% A B gz A 99 Ci § st
9 @x}ﬁ B oy gu gy Az g A
A5 SUM # CARRY 9 ¥ 29 gx& 53
ﬂt} g8 AF7E 0o 1uAZR d W &F
Me 9ld ARy 22 @g 2ged. 19y ¢
L%y} 20uA ojte] H9 4% =Ee A £EF
¢l CARRYVF w834 Wtk 9 gxd 48 € &
de AU AFE 4x 949 AF Ast B AHE £ A
= Ztziel Hul AT 1SuAd AYe AE EEFA
Ml Az Civh 24 g9 HF g SuAE BEky
Ao 350A7F "ok o] ®o 3L 20uAdA HA S
¥ CARRY A1ZE 5uA% SUM A% 15uA”} &390
g 3 & VB AF EE 44 =g #@rhaisl
o}

~
rﬂlﬂéﬁ"?_r_a
rﬂﬁm:iru

O W T x Wt
2ot e [0 gn

3

e b

mwwrzi.igﬂmﬂi

a9 5 AF 2= 44 =g Hrpaa)
Fig. 3. Current-mode quaternary logic
full~adder
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Fig. 5. simulation result of Full-Adder
(a) input signal (b) SUM signal
(¢c) CARRY signal
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Fig. 6. simulation result of proposed Full-Adder
(a) input signal (b) SUM signal
(¢} CARRY signal
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