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Rekenmachine openen 

Rekenmachine openen 

Rekenmachine openen 

Lijst van 24 CMOS-ontwerpkenmerken
Formules

CMOS-ontwerpkenmerken 

1) aangrenzende capaciteit 

fx

ex

2) Agressie Driver 

fx

ex

3) Agressie Tijdconstante 

fx

ex

Cadj =
Vtm ⋅ Cgnd

Vagr − Vtm

7.998947pF =
12.75V ⋅ 2.98pF

17.5V − 12.75V

Ragr =
Rvi ⋅ k ⋅ (Cadj + Cgnd)

Cga + Cadj

1.123254 =
1.98 ⋅ 0.62 ⋅ (8pF + 2.98pF)

4pF + 8pF

τagr = k ⋅ τvi

1.2462 = 0.62 ⋅ 2.01
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Rekenmachine openen 

Rekenmachine openen 

Rekenmachine openen 

Rekenmachine openen 

4) Agressor-spanning 

fx

ex

5) Capaciteit Offpath 

fx

ex

6) Capaciteit Onpath 

fx

ex

7) Ground to Agression Capaciteit 

fx

ex

Vagr =
Vtm ⋅ (Cgnd + Cadj)

Cadj

17.49938V =
12.75V ⋅ (2.98pF + 8pF)

8pF

Coffpath = Ct − Conpath

9pF = 12.2pF − 3.2pF

Conpath = Ct − Coffpath

3.2pF = 12.2pF − 9pF

Cadj =
(Rvi ⋅ k ⋅ Cgnd) − (Ragr ⋅ Cga)

Ragr − Rvi ⋅ k

8.829426pF =
(1.98 ⋅ 0.62 ⋅ 2.98pF) − (1.13 ⋅ 4pF)

1.13 − 1.98 ⋅ 0.62
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Rekenmachine openen 

Rekenmachine openen 

Rekenmachine openen 

Rekenmachine openen 

8) Ingebouwd potentieel 

fx

ex

9) Off-path-capaciteit van CMOS 

fx

ex

10) Slachtoffer Tijdconstante 

fx

ex

11) Slachtofferbestuurder 

fx

ex

ψo = Vt ⋅ ln( Na ⋅ Nd

n2
i

)

18.81808V = 0.55V ⋅ ln( 1100/m³ ⋅ 1.9e14/m³

(17)2
)

Coffpath = Conpath ⋅ (b − 1)

8.992pF = 3.2pF ⋅ (3.81 − 1)

τvi =
τagr

k

2 =
1.24

0.62

Rvi =
Ragr ⋅ (Cga + Cadj)

k ⋅ (Cadj + Cgnd)

1.991891 =
1.13 ⋅ (4pF + 8pF)

0.62 ⋅ (8pF + 2.98pF)

https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/nl/built-in-potential-calculator/Calc-18151
https://www.calculatoratoz.com/nl/off-path-capacitance-of-cmos-calculator/Calc-18653
https://www.calculatoratoz.com/nl/victim-time-constant-calculator/Calc-19253
https://www.calculatoratoz.com/nl/victim-driver-calculator/Calc-19255
https://www.calculatoratoz.com/nl/built-in-potential-calculator/Calc-18151
https://www.calculatoratoz.com/nl/off-path-capacitance-of-cmos-calculator/Calc-18653
https://www.calculatoratoz.com/nl/victim-time-constant-calculator/Calc-19253
https://www.calculatoratoz.com/nl/victim-driver-calculator/Calc-19255


CMOS Design Characteristics Formulas... 5/11

© calculatoratoz.com. A softusvista inc. venture!

Rekenmachine openen 

Rekenmachine openen 

Rekenmachine openen 

Rekenmachine openen 

12) Slachtoffervoltage 

fx

ex

13) Statische stroom 

fx

ex

14) Statische vermogensdissipatie 

fx

ex

15) Thermische spanning van CMOS 

fx

ex

Vtm =
Vagr ⋅ Cadj

Cgnd + Cadj

12.75046V =
17.5V ⋅ 8pF

2.98pF + 8pF

istatic =
Pstatic

Vbc

2.940594mA =
5.94mW

2.02V

Pstatic = istatic ⋅ Vbc

5.9994mW = 2.97mA ⋅ 2.02V

Vt =
ψo

ln( Na⋅Nd

n2
i

)

0.549472V =
18.8V

ln( 1100/m³⋅1.9e14/m³

(17)2 )
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Rekenmachine openen 

Rekenmachine openen 

Rekenmachine openen 

Rekenmachine openen 

16) Tijdconstante verhouding tussen agressie en slachtoffer 

fx

ex

17) Totale capaciteit gezien per fase 

fx

ex

18) Uitgang klokfase 

fx

ex

19) VCO enkele versterkingsfactor 

fx

ex

k =
τagr

τvi

0.616915 =
1.24

2.01

Ct = Conpath + Coffpath

12.2pF = 3.2pF + 9pF

Φout = 2 ⋅ π ⋅ Vctrl ⋅ Kvco

0.439823 = 2 ⋅ π ⋅ 7V ⋅ 0.01

Kvco =
Δf

Vctrl

0.011429 =
0.08Hz

7V
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Rekenmachine openen 

Rekenmachine openen 

Rekenmachine openen 

Rekenmachine openen 

Rekenmachine openen 

20) VCO-offset-spanning 

fx

ex

21) VCO-stuurspanning 

fx

ex

22) Verandering in frequentieklok 

fx

ex

23) Vergrendel spanning 

fx

ex

24) Vertakkende inspanning 

fx

ex

Voffl = Vctrl − Vlock

5V = 7V − 2V

Vctrl = Vlock + Voffl

7V = 2V + 5V

Δf = Kvco ⋅ Vctrl

0.07Hz = 0.01 ⋅ 7V

Vlock = Vctrl − Voffl

2V = 7V − 5V

b =
Conpath + Coffpath

Conpath

3.8125 =
3.2pF + 9pF

3.2pF
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Variabelen gebruikt

b Vertakkingsinspanning

Cadj Aangrenzende capaciteit (Picofarad)

Cga Aard A-capaciteit (Picofarad)

Cgnd Grondcapaciteit (Picofarad)

Coffpath Capaciteit buiten pad (Picofarad)

Conpath Capaciteit op pad (Picofarad)

Ct Totale capaciteit in fase (Picofarad)

istatic Statische stroom (milliampère)

k Tijdconstante verhouding

Kvco VCO-winst

Na Acceptorconcentratie (1 per kubieke meter)

Nd Donorconcentratie (1 per kubieke meter)

ni Intrinsieke elektronenconcentratie

Pstatic Statische kracht (Milliwatt)

Ragr Agressie-driver

Rvi Slachtoffer chauffeur

Vagr Agressieve spanning (Volt)

Vbc Basiscollectorspanning (Volt)

Vctrl VCO-stuurspanning (Volt)

Vlock Vergrendel spanning (Volt)

Voffl VCO-offsetspanning (Volt)
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Vt Thermische spanning (Volt)

Vtm Slachtofferspanning (Volt)

Δf Verandering in frequentie van de klok (Hertz)

τagr Tijdconstante van agressie

τvi Slachtoffertijdconstante

Φout Uitgangsklokfase

ψo Ingebouwd potentieel (Volt)
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Constanten, functies, gebruikte metingen

Constante: pi, 3.14159265358979323846264338327950288
Archimedes' constant

Functie: ln, ln(Number)
Natural logarithm function (base e)

Meting: Elektrische stroom in milliampère (mA)
Elektrische stroom Eenheidsconversie 

Meting: Stroom in Milliwatt (mW)
Stroom Eenheidsconversie 

Meting: Frequentie in Hertz (Hz)
Frequentie Eenheidsconversie 

Meting: Capaciteit in Picofarad (pF)
Capaciteit Eenheidsconversie 

Meting: Elektrisch potentieel in Volt (V)
Elektrisch potentieel Eenheidsconversie 

Meting: Drager Concentratie in 1 per kubieke meter (1/m³)
Drager Concentratie Eenheidsconversie 
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