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Ternary Sequential Logic Design

a a A aa J o
aules Aruwiiyny Ginesd Aalmans neut wwnny

a a a I4 @ Y
MA3NIINTTU INTANUIAN ANLIAINTTUREAS ﬁﬂ‘IiJ‘LlL‘V]ﬂI‘LlIﬁ?l‘Wi‘o“ﬁ]ﬂilmgﬂ%ﬁﬂmﬂﬁ‘liﬁ‘lﬂﬂi‘&ﬂﬁ

U \l

UNaaed
v v
UNANNITIAUONTEONLUUINITNDS UITHAIMTIAaDINAIY CMOS Transmission Gate 1A80OALLIY
' L o A 1 A 1y . 3 o A . LA 2
drunuguasimiiuasdyanuiiiamsga (Temary Logic) tHudnyaamunluuis (Binary Logic) Nard ey
o 4 A a A a dy

91129975 Differential Cascade Voltage Switch (DCVS) #11119331m03 Uisaednfieonuuuslamaiaiiamnsaaiig
2 P A Aan a < ] ] ] Pl <] ] I
YuAIwNIZUIUMIKANIIITATARAAD N Iliazdiwasmsnnugy seldimsoenuuurcesiulleduilusz oy

v Y, v o s A ) = = a ' X
wazdremitloundudy I umes UITEINIT0AT 199 TIAIWToaao N UAN 9 Tagluunanuilidue
o ' ' {o & o w
A19819NTOONLULINT Tri-Flop AN 9 13U D-type, JKL-type 1102 T-type N3 uUUE M UNITOONUULINTTINLUL

[ A

Multiple-Valued Logic (MVL) m3inaaeui9viazinlaslylsunsudiaos PSPICE #aluunanuiiazlduuuiians

uoaANs LFAAD5 Y1 MOSIS tnaTulad 0.5 pm iieuaaimsiiauesiesiesnuuudemainiitaue

U

AN, N3 UITADIN, AOINATIY, HAIUTIAADIN

Abstract

This paper proposes the ternary sequential logic circuit design based on CMOS transmission gate
with controlling sub-circuit that convert the ternary signal to binary signal and constructed by Differential
Cascode Voltage Switch circuit (DCVS). Therefore, the ternary logic which is designed by using the
proposed technique can be implemented with normal and well controlled CMOS fabrication process. This
leads to the systematic design, and the ternary feedback, the sequential logic can be easily designed. In
this paper, several tri-flop circuits are presented, such as, D-type, JKL-type and T-type which are essential
cells for multiple-valued logic system. The simulation is performed by PSPICE program simulator with
the MOS transistor model from MOSIC technology 0.5 pm. All results confirm the success of the

proposed technique.
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.MODEL PMOS05U PMOS

(LEVEL=3 UO=100 TOX=1.0E-8 TPG=1 VTO=-0.58

+JS=0.38E-6  XJ=0.10U  RSH=1.81 LD=0.03U
+VMAX=113E3 NSUB=2.08E17 PB=0.911 ETA=00
+THETA=0.120 PHI=0.905 GAMMA=0.76 KAPPA=2
+CJ=85E-5 MJ=0.429 CJSW=4.67E-10 MJSW=0.631

+CGSO=1.38E-10+ CGDO=1.38E-10 CGBO=3.45E-10

+KF=1.08E-29 AF=1 WD=0.14U DELTA=0.81
+NFS=0.52E11)
.MODEL NMOS05U NMOS

(LEVEL=3 U0O=460.5 TOX=1.0E-8 TPG=1 VT0=0.62

+JS=1.08E-6  XJ=0.15U RSH=2.73 LD=0.04U

+VMAX=130E3 NSUB=1.71E17 PB=0.761 ETA=00
+THETA=0.129 PHI=0.905 GAMMA=0.69
+KAPPA=0.10 CJ=76.4E-5 MJ=0.357 CISW=5.68E-10
+MJSW=0.302

CGSO=1.38E-10  CGDO=1.38E-10

+CGBO=3.45E-10 KF=3.07E-28 AF=1 WD=0.11U

+DELTA=0.42 NFS=1.2E11)
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