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Abstract

In this paper, the extraction and optimization of SPICE parameters on SONOSFET for NVSM
circuit design were discussed. SONOSFET devices with different channel widths and lengths
were fabricated using conventional 1.2 um n-well CMOS process. And, electric properties for dc
parameters and capacitance parameters were measured on wafer. SPICE parameters for the
SONOSFET were extracted from the UC Berkeley level 3 model for the MOSFET. And , local
optimization of Ids-Vgs curves has carried out in the bias region of subthreshold, linear,
saturation respectively. Finally, the extracted SPICE parameters were optimized globally by
comparing drain current (Ids), output conductance(gds), transconductance{gm) curves with
theoretical curves in whole region of bias conditions. It is shown that the conventional model for

the MOSFET can be applied to the SONOSFET modeling except sidewalk effect.
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Table 1. Specification of the SONOSFETSs on
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module A and B for SPICE parameters

extraction
CHAN No. of PAD
SAM| MOD -NEL | W (zm) X L(ym)
PLE| ULE | . o s|plcls
A4 A N 15 x 15 Al | A4 | A2 | A3
A6 A P 15 x 1.7 A8 | A6 | A2 | A7
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Table 2. Comparison of SONOSFET SPICE parameters acquired from curve fitting, local optimization,

global optimization

N-Channel

P-Channel ce Default
FIT Local optimization | Global optnmizadon Local optimization | Global ophmization
KP 8.86-5 - 90E-5 3.11E-S - 36E-H AN2 20E-5
TOX 1.79E-8 - 1.79E-8 1.79E-8 - 1.79E-8 m 1.0E-7
NSUB 1.80E 16 267E16 1.80E16 2.47E16 1.00£16 2.47E16 1/om 1E15
GAMMA 0.4003 0.3859 0.3853 X 0.5060 0.4679 VI/2
THETA 0.0333 0.0272 0.0510 0.0609 0.0930 a
PHI 0.7260 - 0.7260 - 0.7421 Vv
ETA 0.2362 0.036 0.1500 0.7061 0.7061 Q
VT0 1.901 1.868 1.868 15743 1.535 -1.6406 Vv 0
RD 34.278 50.99 34.278 : 82458 225 Ohm 0
AS 34.278 48.186 34.278 71.076 225 Ohm 0
RSH 50 - 50 - 100 Chmisq 0
DELTA 0.4882 0.8233 0.48%0 0.8233 0.48%0 0
Ceno 2.04E-10 - - 2.04E-10 - - Fim 0
CGSe 2.04E-10 - - 204E-10 - - Fim 0
CG80 1.00E-12 - - LOCE-12 - - Fim 3]
cJ 167E-4 1.5TE-4 - Ffm2 0
P8 06418 - A \ 0.75
Mt 0.4992 - 3 - - 033
CJSW 0.38E-9 - 0.39E-9 F/m 0
MISW 0.2662 - . - 0.33
FC 0.4500 - - - 0.5
S 1.24E-15 - 1.24E-15 1L2E-15 1.22E-15 A 1.0E-14
N 1.033 - 1.033 - 1.102 10
NFS 2.00E12 SOEI 5.9E11 2.00E12 3.8E12 5.9E11 1jor Q
LD 2.17€-7 2.80E-7 2.78E-7 2.13E-7 3.5E-7 2A3E-7 m Q
WD 061E-6 0.54E-6 057E-6 0.57E-6 0.57E-6 0.57E-6 m 0
U0 454.36 - 454.36 - 160.87 -5 680G
VMAX 0.79E5 2.20E5 2105 0.45E5 4.9ES 5.0E5 m/s 0
XJ 0.35E-6 - 0.25E-6 0.31E-6 - 0.35E-6 m 0
oz g 18.12% 11.47%
o] wpojojx Ze hsled HAHFE HAEGC) Nonvolatile Memory Devices”, Jpn. J. Appl.

E 200 2 ARE AestAoh
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