Vol.27 No.6

27 6
2006 6 CHINESE JOURNAL OF SEMICONDUCTORS June,2006
1.7 1 1,2 1 1
(1 . 710048)
(2 . 233042)
300~600K , ISE TCAD SOI s
SOI CMOS , AIN-DSOI ,SOI CMOS
AIN-DSOI SOl s
: ; ; ; ; DSOI; - -
EEACC: 2520D; 2530F; 2570D
: TN386.1 A : 0253-4177(2006)06-1120-05
source on insulator).
1
2
SOl (silicon-on-insulator)
e | c 2.1
f3), SOI CMOS
~ N ’ MOS . n
, MOS s ey 1
s 1
1~7]
’ ’ 1 SOI CMOS
s Table 1  Geometric and physical parameters of SOI
SOI s y CMOS inverter simulation
SOI nMOS pMOS
SOI , /‘um 0.18 0.18
/1 5 10
0.18um FD SOI il
/em ™3 B.3 %10 As,3 X107
CMOS ’ /em ™3 As,5 %10 B,5x 10"
, ISE TCAD /em™?|  As,5X10'8 B.5x 10"
, SOI CMOS Jem~3 As.1x 10" B.1Xx10%
. ) , /pm 0.12
/ 10
SOI CMOS —
/nm 100
’ ’ /nm 100
/pm 10
) SOI /em™3 B.1x10'6
SOI ——AIN-DSOI (AIN-drain/
T . Email : liumengxin1982@ yahoo. com. cn
©2006

2005-10-24 ,2005-12-15



6 : SOI CMOS

1121

1 GND

VT)T)

p” Substrate

1 SOI CMOS
Fig.1  Cross section of a typical CMOS inverter
structure in SOI technology
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Fig.2 Voltage transfer characteristics as a function
of temperature for an inverter circuit using FD SOI
CMOS technology
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Fig.3  Electronic mobility of a SOI nMOSFET a-

gainst ambient temperature Slice position is at the

bottom of thin Si film.
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Fig.4 2-D profile diagram of electronic saturation velocity at different temperatures
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Fig. 5 Output transient characteristics as a function
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Fig.7 Comparison among the different SOI structures at various temperatures (a) Drain characteristics of
nMOSFETs; (b) Voltage transfer characteristics of inverters; (¢c) Transient characteristics of inverters
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Simulation and Optimization of FD SOI CMOS Devices
at High Temperatures
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Abstract: Simulations of fully depleted SOI CMOS devices are carried out using the ISE TCAD DESSIS device simulator in
order to predict and analyze temperature effects in a temperature range of 300 ~600K. Comprehensive static and transient
characteristics of SOI CMOS inverters are obtained. Furthermore,a new device structure called AIN-DSOI is proposed. The
results indicate that,the threshold voltages of SOI CMOS circuits are sensitive to temperature. A significant reduction in out-
put characteristics occurs as a result of an increase in ambient temperature. In addition, the transient simulations reveal how
speed and power depend on ambient temperature. The improved structure has better electrical and driving performance on
the basis of releasing the floating body effects and the thermal transfer problem in SOI circuits.
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