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Abstract

SOI-like-butk CMOS device is proposed, which having the advantages of SOI(Silicon On Insulator)
and protects short channel effects efficiently with adding partial epitaxial process at standard CMOS
process. SOI-like-bulk NMOS and PMOS with 0.25un gate length have designed and optimized through
analyzing the characteristics of these devices and applying again to the design of processes. The

threshold voltages of the designed NMOS and PMOS are 0.3[V],

-0.35[V] respectively and those have

shown the stable characteristics under 1.5[V] gate and drain voltages. The leakage current of typical

bulk-CMOS increase with shortening the channel length, but the proposed structures on this study

reduce the leakage current and improve the subthreshold characteristics at the same time. In addition,
subthreshold swing value, S is 70.91[mV/decade] in SOI-like-bulk NMOS and 69.37[mV/decade] in
SOI-like-bulk PMOS. And the characteristics of SOI like-bulk CMOS are better than those of standard
bulk CMOS. To validate the circuit application, CMOS inverter circuit has designed and transient & DC
transfer characteristics are analyzed with mixed mode simulation.

Key Words(Z 2 80f)

.M 2
2w CMOS AAte} H$ &xe] 27dyger
Qe wdste dAd et 714 a3 9el
éI:lE }—L-—G‘o} Yfﬂ];\(—j.?_,r_ CH—rE],ll %l_[,_ 0‘\3‘]?}
CMOS %42 @AE 3837 A 2ds Tz

490 @dol ARz g olHg A=g He
HEASD e 7= S0I 7)ee] F
Mool A Abshel 9)of A AFA 7]

| WHEo]R] 7] wfiEel] V) A AEHA
CMOSell M *MML PHHE Ao
= Aok =3 4 A F(leakage current)

—\o

|0
1o

>0

o,
A 5

¥

OII

2

AR By wEAT Y
(B35 AFA 497 JUF 36, Fax' 0431-229-8461
E-mail : shson@alpha94.chongju.ac kr)

d 28 49 A 19989 49 279 AAes

© SOI, SOi-like-bulk CMOS, Low voltage

428

Short channel effect

& AAdEAM #9 AH-; olde] 71&7)(sub-
threshold xlope)E A A DA B A o3
o BE4E d&5 domr FH VLSIY F8 7
e 4‘% LR =

olg} o] SOIaAH= CMOSS) #&] o8] A3
€ A e} gt dlo)Hel vlsl gol vz
dolHe g3 FFol o HAHoln, LA

T2 THAAM B AF7 g Folksis
kink effect7l W3l $9 Q8 FAHE 7Ixn
Qe
°]°“
LMOS

-'.J

Tel A dwt WA S

HEHo =

Aol HE ALE
ol] 1} & (epitaxial

A3 buried oxideE A AA|
7vated WA Si ZEAdel A SOl
gAlgd g8 48 5 Qe A
30I-like-bulk Device)E #|<¢tal s
AledoldE Eda Ay Aol

J|
o

rir ;

> ok
X

oA
(<)

2
N

tr
i ?



7} 0.25um} SOI-like-bulk NMOS$S PMOSE 2zHz:
Y AA% 2z 7N BYE BAAAR,
SOI-like-bulk CMOS ¥ E 2 DC A4 3= &
CESERTT L

2. SOI-like-bulk device ¢t

g QTN AL
39 19 2o Al

22 Pzt 3AEME
A FzE 4w CMOS &

=
Lo
£

ATHENA 1
Data from solbulk_n1.sir !
[
as
z
0e . R
§ Buried oxide
as
s
o7
o
subatrate
o AS T T T T
on o M o an
Micions

a3 1. (@) AYF SOI-like-bulk device
Fig. 1. (a) Proposed SOI-like-bulk device
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Fig. 1. (b) Process flow of SOI-like-bulk device
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