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B.2 MOS Field-Effect Transistors (MOSFETs) 1305

MOS TRANSISTOR PARAMETERS FOR CIRCUIT SIMULATION
For simulation purposes, use the LEVEL=1 models in SPICE with the following SPICE parameters

in your NMOS and PMOS devices:

TABLE B.3
Representative MOS Device Parameters for SPICE Simulation (MOSIS o.5-pm p-well process)
PARAMETER SYMBOL NMOS TRANSISTOR PMOS TRANSISTOR
Threshold voltage VTO 091V —-0.77V
Transconductance KP 50 nA/V? 20 pA/V?
Body effect GAMMA 0.99 vV 0.53V/V
Surface potential PHI 07V 07V
Channel-length modulation LAMBDA 0.02v~! 0.05 V!
Mobility uo 615 cm? 235 cm?/s
Channel length L 0.5 wm 0.5 pm
Channel width A\ 0.5 pm 0.5 pm
Ohmic drain resistance RD 0 0
Ohmic source resistance RS 0 0
Junction saturation current 1S 0 0
Built-in potential PB 0 0
Gate-drain capacitance per unit width CGDO 330 pF/m 315 pF/m
Gate-source capacitance per unit width CGSO 330 pF/m 315 pF/m
Gate-bulk capacitance per unit length CGBO 395 pF/m 415 pF/m
Junction bottom capacitance per G 3.9 x 10~* Fim? 2 x 1074 F/m*
unit area
Grading coefficient MI 0.45 0.47
Sidewall capacitance CISW 510 pF/m 180 pF/m
Sidewall grading coefficient MISW 0.36 0.09
Source-drain sheet resistance RSH 22 Q/square 70 Q/square
Oxide thickness TOX 4.15 x 1078 cm 4.15x 10% cm
Junction depth XJ 0.23 pm 0.23 pm
Lateral diffusion LD 0.26 pm 0.25 pm
Substrate doping NSUB 2.1 x 10'%/cm? 5.9 x 10'%/cm?
Critical field UCRIT 9.6 x 10° V/iem 6 x 10° V/iem
Critical field exponent UEXP 0.18 0.28
Saturation velocity VMAX 7.6 x 107 cm/s 6.5 x 107 cm/s
Fast surface state density NFS 9 x 10"/cm? 3 x 101 /em?

Surface state density NSS 1 x 10'%cm? 1 x 10%%cm?





