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Formulas List of 15
Examples Important CMOS Circuit Characteristics
with Units Formulas

1) Area of Source Diffusion Formula (af

Formula

Example with Units Evaluate Formula (@

5479.02mm? = 61mm - 89.82mm

2) CMOS Critical Voltage Formula (af

Formula

Evaluate Formula @

Example with Units

2.7903v = 0.004v/mm - 697.57 mm

3) CMOS Mean Free Path Formula (af

Formula

Evaluate Formula @

Example with Units

2.79v

697.5mm = —— —
0.004V/mm

4) Critical Electric Field Formula @

Evaluate Formula @

2-10.12 mm/s

0.0041V/mm =
49.8 cm?/v*s

5) Depletion Region Width Formula (af

Formula

Evaluate Formula [

Example with Units
11mm = 19mm - 8mm

6) Effective Capacitance in CMOS Formula (af

Formula

Evaluate Formula @

Example with Units

Ceff = foft* (10Vbc)

N, - [BoltZ] - Vi,

0.01ma - (102-0” )

5.1379w = 1.3E-25-
0.95-1.4E-23y/x - 2.02v

. © formuladen.com

Important CMOS Circuit Characteristics Formulas PDF... 1/6


https://www.formuladen.com/en/area-of-source-diffusion-formula/Formula-18138
https://www.formuladen.com/en/area-of-source-diffusion-formula/Formula-18138
https://www.formuladen.com/en/cmos-critical-voltage-formula/Formula-18074
https://www.formuladen.com/en/cmos-critical-voltage-formula/Formula-18074
https://www.formuladen.com/en/cmos-mean-free-path-formula/Formula-18146
https://www.formuladen.com/en/cmos-mean-free-path-formula/Formula-18146
https://www.formuladen.com/en/critical-electric-field-formula/Formula-18073
https://www.formuladen.com/en/critical-electric-field-formula/Formula-18073
https://www.formuladen.com/en/depletion-region-width-formula/Formula-18152
https://www.formuladen.com/en/depletion-region-width-formula/Formula-18152
https://www.formuladen.com/en/effective-capacitance-in-cmos-formula/Formula-19111
https://www.formuladen.com/en/effective-capacitance-in-cmos-formula/Formula-19111
https://www.formuladen.com/
https://www.formuladen.com/
https://www.formuladen.com/en/area-of-source-diffusion-formula/Formula-18138
https://www.formuladen.com/en/area-of-source-diffusion-formula/Formula-18138
https://www.formuladen.com/en/cmos-critical-voltage-formula/Formula-18074
https://www.formuladen.com/en/cmos-critical-voltage-formula/Formula-18074
https://www.formuladen.com/en/cmos-mean-free-path-formula/Formula-18146
https://www.formuladen.com/en/cmos-mean-free-path-formula/Formula-18146
https://www.formuladen.com/en/critical-electric-field-formula/Formula-18073
https://www.formuladen.com/en/critical-electric-field-formula/Formula-18073
https://www.formuladen.com/en/depletion-region-width-formula/Formula-18152
https://www.formuladen.com/en/depletion-region-width-formula/Formula-18152
https://www.formuladen.com/en/effective-capacitance-in-cmos-formula/Formula-19111
https://www.formuladen.com/en/effective-capacitance-in-cmos-formula/Formula-19111
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

7) Effective Channel Length Formula (ag

Formula Example with Units Evaluate Formula (&

- Ly 7.99mm = 19mm - 11.01mm

pn

8) Oxide Layer Thickness Formula (af

[ Formua | Example with Units. Evaliate Fomua @
Lg 7“1“1
t = -W. — 49797 mm = 149.79uF/1n1n - 0.285mm - —
R N 60.014F

9) Permittivity of Oxide Layer Formula (af

_W Example with Units (SIS Femmulk B
Cin 60.01 3
£ =t . 149.7994uF/mm =498mm - —m8M8m —
0x 0x Wg . Lg 0.285mm * 7mm

10) PN Junction Length Formula @

_m Example with Units Evaluate Formula (*

Lpn = Ld + Leff 19.01mm = 11.01mm + 8mm

11) Sidewall Perimeter of Source Diffusion Formula (af

P, =(2-W)+ (Z'Ds) 301.64mm = (2-89.82mm ) + (2 61mm )

12) Transition Width of CMOS Formula (af

=
= Example with Units Evaluate Formula [
=

Formula Example with Units Evaluate Formula (@&

1.8uF

89.8204mm = ——
20.04 yr

14) Width of Gate Formula [
Evaluate Formula @

60.01yF

0.2857mm = —————
30.01;1F/mmZ + 7 mm
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15) Width of Source Diffusion Formula (af
Evaluate Formula @

Formula Example with Units

5479 mm?
61 mm
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Variables used in list of CMOS
Circuit Characteristics Formulas
above

Me Mobility of Electron (Square Centimeter per
Volt Second)

As Area of Source Diffusion (Square Millimeter)
Cff Effective Capacitance in CMOS (Microfarad)
Cgs MOS Gate Capacitance (Microfarad)

Cin Input Gate Capacitance (Microfarad)

Cmos MOS Gate Overlap Capacitance
(Microfarad)

Cox Capacitance of Gate Oxide Layer
(Microfarad per Square Millimeter)

D Duty Cycle

D Length of Source (Millimeter)

E Critical Electric Field (Volt per Millimeter)

ioff Off Current (Milliampere)

L Mean Free Path (Millimeter)

L4 Depletion Region Width (Millimeter)

Leff Effective Channel Length (Millimeter)

Lg Length of Gate (Millimeter)

Lpn
Ng Gates on Critical Path

PN Junction Length (Millimeter)

P Sidewall Perimeter of Source Diffusion
(Millimeter)
tox Oxide Layer Thickness (Millimeter)

V¢ Base Collector Voltage (Volt)

Vc Critical Voltage in CMOS (Volt)

Vedp Voltage at Minimum EDP (Volt)

Vsat Velocity Saturation (Millimeter per Second)
V; Threshold Voltage (Volt)

W Transition Width (Millimeter)
Wg Gate Width (Millimeter)

o Activity Factor
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Constants, Functions,

Measurements used in list of CMOS

Circuit Characteristics Formulas
above

constant(s): [BoltZ], 1.38064852E-23

Boltzmann constant

Measurement: Length in Millimeter (mm)

Length Unit Conversion @

Measurement: Electric Current in Milliampere
(mA)

Electric Current Unit Conversion @
Measurement: Area in Square Millimeter (mm?)
Area Unit Conversion B

Measurement: Speed in Millimeter per Second
(mm/s)

Speed Unit Conversion B

Measurement: Capacitance in Microfarad (uF)
Capacitance Unit Conversion @

Measurement: Electric Field Strength in Volt per
Millimeter (V/mm)

Electric Field Strength Unit Conversion B
Measurement: Electric Potential in Volt (V)
Electric Potential Unit Conversion B
Measurement: Mobility in Square Centimeter per
Volt Second (cm?/V*s)

Mobility Unit Conversion @

Measurement: Oxide Capacitance Per Unit Area

in Microfarad per Square Millimeter (uF/mm?)
Oxide Capacitance Per Unit Area Unit Conversion

(af

Measurement: Permittivity in Microfarad per
Millimeter (uF/mm)

Permittivity Unit Conversion @
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» &gy Permittivity of Oxide Layer (Microfarad per
Millimeter)
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o % Percentage decrease o @ HCF of three numbers @

7] Multiply fraction (a1

S

Please SHARE this PDF with someone who needs it!

This PDF can be downloaded in these languages

English Spanish French German Russian Italian Portuguese Polish Dutch

- © formuladen.com Important CMOS Circuit Characteristics Formulas PDF... 6/6



https://www.formuladen.com/en/array-datapath-subsystem-formulas/FormulaList-11407
https://www.formuladen.com/en/array-datapath-subsystem-formulas/FormulaList-11407
https://www.formuladen.com/en/cmos-circuit-characteristics-formulas/FormulaList-11366
https://www.formuladen.com/en/cmos-circuit-characteristics-formulas/FormulaList-11366
https://www.formuladen.com/en/cmos-delay-characteristics-formulas/FormulaList-8290
https://www.formuladen.com/en/cmos-delay-characteristics-formulas/FormulaList-8290
https://www.formuladen.com/en/cmos-design-characteristics-formulas/FormulaList-8643
https://www.formuladen.com/en/cmos-design-characteristics-formulas/FormulaList-8643
https://www.formuladen.com/en/cmos-inverters-formulas/FormulaList-12067
https://www.formuladen.com/en/cmos-inverters-formulas/FormulaList-12067
https://www.formuladen.com/en/cmos-power-metrics-formulas/FormulaList-8645
https://www.formuladen.com/en/cmos-power-metrics-formulas/FormulaList-8645
https://www.formuladen.com/en/cmos-special-purpose-subsystem-formulas/FormulaList-11408
https://www.formuladen.com/en/cmos-special-purpose-subsystem-formulas/FormulaList-11408
https://www.formuladen.com/en/cmos-time-characteristics-formulas/FormulaList-11184
https://www.formuladen.com/en/cmos-time-characteristics-formulas/FormulaList-11184
https://www.visualpercentagecalculator.com/en/percentage-decrease/Perc-19
https://www.visualpercentagecalculator.com/en/percentage-decrease/Perc-19
https://www.visualfractioncalculator.com/en/simple-fraction-multiplication/frac-3
https://www.visualfractioncalculator.com/en/simple-fraction-multiplication/frac-3
https://www.lcmhcfcalculator.com/en/hcf-of-three-numbers-by-prime-factorization-using-factor-tree/lcmhcf-32
https://www.lcmhcfcalculator.com/en/hcf-of-three-numbers-by-prime-factorization-using-factor-tree/lcmhcf-32
https://www.formuladen.com/PDF/Nodes/11366/List-of-Important-Cmos-circuit-characteristics-Formulas.PDF
https://www.formuladen.com/PDF/Nodes/11366/Lista-de-Importante-Caracteristicas-del-circuito-cmos-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/11366/Liste-de-Important-Caracteristiques-des-circuits-cmos-Formules.PDF
https://www.formuladen.com/PDF/Nodes/11366/Liste-von-Wichtig-Eigenschaften-der-cmos-schaltung-Formeln.PDF
https://www.formuladen.com/PDF/Nodes/11366/%d0%a1%d0%bf%d0%b8%d1%81%d0%be%d0%ba-%d0%92%d0%b0%d0%b6%d0%bd%d1%8b%d0%b9-%d0%a5%d0%b0%d1%80%d0%b0%d0%ba%d1%82%d0%b5%d1%80%d0%b8%d1%81%d1%82%d0%b8%d0%ba%d0%b8-%d1%81%d1%85%d0%b5%d0%bc%d1%8b-%d0%ba%d0%bc%d0%be%d0%bf-%d0%a4%d0%be%d1%80%d0%bc%d1%83%d0%bb%d1%8b.PDF
https://www.formuladen.com/PDF/Nodes/11366/Lista-di-Importante-Caratteristiche-del-circuito-cmos-Formule.PDF
https://www.formuladen.com/PDF/Nodes/11366/Lista-de-Importante-Caracteristicas-do-circuito-cmos-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/11366/Lista-Wa%c5%bcny-Charakterystyka-obwodu-cmos-Formu%c5%82y.PDF
https://www.formuladen.com/PDF/Nodes/11366/Lijst-van-Belangrijk-Kenmerken-van-cmos-circuits-Formules.PDF
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

