
Electrical Parameters for AMS c35b4

Transistor

N-type P-type Unit
Gain factor (datasheets) KPn 175 KPp 58 µA/V2

Gain factor (simulated) KPn 115 KPp 40 µA/V2

Threshold voltage (W/L=10/10) Vtn0 0.46 Vtp0 -0.60 V
Threshold voltage (W/L=10/0.3) Vtn0 0.48 Vtp0 -0.60 V
Effective channel length (0.3 µm) Leff,03,n 0.40 Leff,03,p 0.53 µm
Effective channel length (0.6 µm) Leff,06,n 0.50 Leff,06,p 0.50 µm
Body effect factor (W/L=10/10) γn 0.58 γp -0.45

√
V

Resistance, active region (sim.) rdsn
55 rdsp

55 ΩA/µm
Saturation current (0.3 µm) Isatn

540 Isatp
-240 µA/µm

D-S breakdown volt. (0.3 µm) Vbrn > 8 Vbrp > −8 V
Capacitances (layer to substrate)

Area
fF/µm

Perimeter
fF/µm

gate capacitance Cox 4.60
gate-diff overlap Cgd0 0.21
gate-bulk overlap Cgb0 0.11
n+ diffusion (0 V) Cjn 0.93 Cjnp 0.28
p+ diffusion (0 V) Cjp 1.42 Cjpp 0.38
Nwell − bulk(0V ) Cjw 0.11 Cjwp 0.53
poly1 Cp1 0.119 Cpp 0.052
metal1 Cm1 0.032 Cm1p 0.046
metal2 Cm2 0.012 Cm2p 0.036
metal3 Cm3 0.008 Cm3p 0.037
metal4 Cm4 0.006 Cm4p 0.033
poly1-poly2 Cpolys

0.86 Cpolyp
0.082

Sheet resistance

Layer Ω/2

metal4 Rsm4 0.05
metal3 Rsm3 0.05
metal2 Rsm2 0.08
metal1 Rsm1 0.08
poly1 Rsp 6
poly2 Rsp2 50
n+ diff. Rsdn 80
p+ diff. Rsdp 150

Max. current density

Layer mA/µm
metal4 Jm4 1.6
metal3 Jm3 1.0
metal2 Jm2 1.0
metal1 Jm1 1.0
poly1 Jp 0.5
poly2 Jp2 0.3

Max. contact current

0.4 µm×0.4 µm contact
0.5 µm×0.5 µm via, via2, via3
Layer-layer mA
metal4-metal3 Ivia3 0.96
metal3-metal2 Ivia2 0.60
metal2-metal1 Ivia 0.60
metal1-poly1/diff Icp 0.94

Contact resistance

Layer-layer Ω/cnt
metal4-metal3 Rvia3 3
metal3-metal2 Rvia2 1.5
metal2-metal1 Rvia 1.5
metal1-poly1 Rcp 5
metal1-n+ diff. Rcdn 40
metal1-p+ diff. Rcdp 90

Diode data N P
Area junc. pot. Vj 0.69 V 1.02 V
Sidewall junc. pot. Vsw 0.69 V 1.02 V
Area grading coeff. mj 0.31 0.55
Sidewall grading coeff. msw 0.19 0.39

Structural and geometrical parameters

Gate oxide thickness tox 7.5 nm
Poly1-poly2 oxide thickness tpox 41 nm
Field oxide thickness tfox 290 nm
Poly1-metal1 oxide thickness tpox 645 nm
Metal1-metal2 oxide thickness tmox 1.00 µm
Metal2-metal3 oxide thickness tmox2 1.00 µm
Metal3-metal4 oxide thickness tmox3 1.00 µm
Passivation thickness tprot 900 nm
Poly1 thickness tp 282 nm
Metal1 thickness tm1 665 nm
Metal2 thickness tm2 640 nm
Metal3 thickness tm3 925 nm
Metal4 thickness tm4 925 nm
n+ and p+ junction depth xj 200 nm
n-well junction depth xw 2.0 µm

Latch-up prevention
1. All wells must have at least one contact connected to Vdd.

2. Place well and substrate contacts wherever possible.

3. Max. spacing between well/substrate contacts: 50 µm.

Note: The design rules and electrical parameters presented in this document are representative for the AMS c35b4 CMOS process, and
they are intended for teaching purpose only.
By Johan Wernehag


