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Gradual channel approximation
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We can separate one 2-D problem into two 1-D problems.
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Pao-Sah current expression
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Capacitive model of the field-effect
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The ACM model - Fundamentals
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The ACM model 2 - Drain current
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The ACM model 3 - Charge

evaluation

Advanced
Compact

L bt
e b (e~ ajp) =

4

/ / /
Ve — Vsioy  Qip — Qs i Qis(p)
¢ — nCo Q;
t ox Pt P
-9
Advanced x10
(@ ii
MOCTSpFaET Error =(V p Vg p)/® Q' p~Q 50)/NC 5, 4 INQ' 155/ Q')
0
S
£ -10
w
-20
0

2 3
Vo)



The ACM model 4 - Parameters
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Parameters Description
uo Carrier mobility m2/Vs
TOX Gate oxide thickness m
VTO Threshold voltage \Y%
NA Acceptor densities cm’3
VFB Flat-band voltage \Y%
Advanced
Compact GAMMA Body effect factor \/V
RIOSHEY LAMBDA Channel length modulation factor -
THETA Mobility reduction factor l/V
M Temperature factor -
VMAX Velocity saturation m/s
XJ Junction depth m
SIGMA Drain-induced barrier lowering factor m2




Computer Implementation

ELDO (Mentor Graphics
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Using the User Definable Model (UDM) tool.

Algorithm used for the numerical calculation of the
inversion charge in the UCCM obtains relative errors of
less than 10~7 V.

Algorithm used for the numerical calculation of ¢4, obtains
[ relative errors of less than 1077V

plementation

The model code was written in C.

It was implemented in ELDO version 6.6, release 2005.3.



Gummel symmetry test - ACM
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Gummel symmetry test - HiSIM
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Gummel symmetry test - PSP




MOSFET binary current divider
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MOSFET binary current divider -
ACM
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MOSFET binary current divider -
HiSIM
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MOSFET binary current divider -
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Simulation times
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Circuit ACMcp | ACM | EKV | MM11 | HiSIM | PSP | BSIM4
schmitfast | 1s580ms 1.02 0.84 2.14 1.63 1.87 1.16
schmitslow | 2s430ms 1.00 0.70 1.75 1.60 1.93 1.28

gl310 640ms 0.98 0.92 1.28 1.23 1.31 1.19
hussamp 3s020ms 1.07 1.11 1.02 1.06 1.11 1.06
ab_ac 1s400ms | 1.03 1.02 2.35 1.63 1.86 1.25

ab_integer | 1s370ms | 1.00 0.98 1.09 1.01 1.13 0.98

Simulation
times



Conclusions
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ACM is a powerful and useful tool for simulation and
design because it consists of simple, accurate and single
equations (valid in all regions (including accumulation))
together with a small number of physical parameters.

Conclusions
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