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Technology parameters 0.13-um process 2011
Note: The design rules and electrical aparameters presented in this document
are representative for a 0.13-um CMOS process, and are intended for teaching

purposes only. Vpp = 1.2V normally.

LL Transistors
Transistor type
nMOS pMOS Unit
Gain factor low Vgs & L < 10 um k,(unCox) 275 | Ky(upCox) 75 UA/V?
Threshold voltage (W/L=10/10) Vion 0.29 | Voo -0.37 | V
Threshold voltage (W/L=10/0.13) Vion 0.44 | Vpon -0.39 | V
Body-effect factor Yn 04 | 2yp 04 | W
Surface potentia (¢ ~ 2- ¢¢) 2¢n 09 | 2¢1p 0.9 \%
Early-voltage factor (W/L = 1/1) Vi =Ty = 1/4 10 VAp 20 V/um
Early-voltage factor (W/L = 10/10) Vin 3 V’AIO 20 V/um
Drain-source breakdown voltage 1.32 132 |V
Saturation current (L = 0.13, W > 0.8 um) | Ipsatn 0.53 | IpsaTp 0.24 | mA/um
Sheet resistance
Layer Q/o
poly Rep 10
Capacitances (layer to substrate) mgg é_4 2:;‘4 88;5
Area Perimeter
metal 6 Rsme 0.02
_ _ /e fF/um n+ diff | Rgn 10
gate o>.<|de capacitance | Cox 12 p+ diff Rep 10
gate-diff (S/D) overlap Cgso 0.18 n-well R 750
n+ diff (O V) Cimn 087 | Cjom 004 =
) Max current density
n+ diff (O V) - gatewall Cijgm 04 with W > 1m
p+ diff (OV) Cjop 0.89 | Cjswp 0.03 3 —
p+ diff (0V) - gatewall Cigwp 0.3 ayer /um
poly Jp ?
metal 1 Jm 5.4
metal 1-4 Jmo-s5 7.8
metal 6 Jme 21
Contact resistance
Layer-layer Q/cnt Max contact current
metal 1-n+ diff Redn 15 Layer-layer mA/cnt
metal 1-p+ diff Redp 15 metal 1-poly,diff | I¢p 0.6
metal 1-poly Rep 15 vial-4 lvial—a 0.9
metaln-metaln+1, vial-4 | Rja1-a 1 viab lvias 3.1
metal5-meta 6, viab Ruias 0.5
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Diffusion cap voltage-dep. parameters

nMOS pMOS
Bottom junction pot. Vjp | 0.47 0.65
Bottom grading coeft. mjp | 0.26 0.3
Sidewall junction pot. Vjsw | 0.55 31
Sidewall grading coeff. Mjsw | 0.22 0.06
Gate sidew. junction pot. | Vjq | 0.97 0.6
Gate sidew. grading coeff. | mjg | 0.7 0.9

Latch-up prevention

1. All wells must have at |east one contact to VDD.

2. Place well and substrate contacts whereever possible.

3. Max distance between and well/substrate contact is 30 um.




