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Important CMOS Power Metrics Formulas

1) Activity Factor Formula (a

Formula

1.6255 =

Example with Units

0.13mw

49, - 2.02v° - 4w

2) Capacitive Load Power Consumption Formula (a1

Evaluate Formula (@

I oz |

2
P = CL' Vee

- f

o'Swo

Example with Units

2.9443mw = 5.01uF - 1.55v 2 61Hz - 4.01

3) Contention Current in Ratioed Circuits Formula @

Evaluate Formula @

Formula

P
. st . . .
leon = (W>_ (15t+ 1g+ Ij)
c

25.7515ma =
2.02v

Example with Units

67.37 mw

> - (1.6mA 4+ 45mA + 1.5ma )

4) Dynamic Power in CMOS Formula

Evaluate Formula [

M Formua |

=P, + Py

den

Example with Units

46.13mw = 46mw + 0.13mw

5) Gate Leakage through Gate Dielectric Formula (af

Evaluate Formula @

Formula

Pst
i = — |- (g + gy + i
g st con j
<Vbc> ( )

67.37 mw

4.5015ma = | ———
2.02v

Example with Units

) - (1.6mA + 25.75mAa + 1.5ma )
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6) Gates on Critical Path Formula (af

[ Forma |
fof - (10" 0.01ma - (10202")
Ny=D+————-—| | 0.001 = 1.3E-25-
8 Cg - [BoItZ] - Vi, 5.1mF - 1.4E-23y/k - 2.02v

7) Leakage Energy in CMOS Formula (af

Evaluate Formula @

Formula Example with Units
7p) = 42p - 35p)
8) Output Switching at Load Power Consumption Formula B
P, 2.94mw
S = 4.0042 =
wo 2 5.01yF - 1.55v - 61z
CL-Vee £y ) )
9) Power Supply Rejection Ratio Formula (af
W Evaluate Formula B

Py =20-1ogl10

out

7.23v
5.14v

2.9635d8 = 20- 10g10<

)

10) Short-Circuit Power in CMOS Formula (af

Formula

Pge = den - P

Example with Units

46mw = 46.13mw - 0.13mw

11) Static Power in CMOS Formula (af

Evaluate Formula @

Formula

Example with Units

67.37mw = 113.5mw - 46.13mw

Evaluate Formula @

12) Subthreshold Leakage through OFF Transistors Formula (af

Pst
ig=|— |- (lg+igy, +i
7o) e i)
67.37mw
16015ma = | ——r | - (4.5ma + 25.75ma + 1.5ma )
. )
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13) Switching Energy in CMOS Formula (af

Formula Example with Units Evaluate Formula (&

35p = 42p - 7p

14) Switching Power Formula (af

. E=m Example with Units Evaluate Formula (@

P =a- (c : VbC2~f) 0.132mw = 1.65 - (4,% - 2.02v7 - 4w )

15) Switching Power in CMOS Formula @

Example with Units Evaluate Formula @

P, = (vddz) ¢ | 01305mw = (2.58v2) A A9y

16) Total Energy in CMOS Formula (af

Example with Units Evaluate Formula (@

42p) = 35p + 7p)

E = Eg + Ejeax

17) Total Power in CMOS Formula (@

Example with Units Evaluate Formula [

113.5mw = 67.37mw + 46.13mw

- © formuladen.com Important CMOS Power Metrics Formulas PDF... 3/5



https://www.formuladen.com/en/switching-energy-in-cmos-formula/Formula-19106
https://www.formuladen.com/en/switching-energy-in-cmos-formula/Formula-19106
https://www.formuladen.com/en/switching-power-formula/Formula-19091
https://www.formuladen.com/en/switching-power-formula/Formula-19091
https://www.formuladen.com/en/switching-power-in-cmos-formula/Formula-17632
https://www.formuladen.com/en/switching-power-in-cmos-formula/Formula-17632
https://www.formuladen.com/en/total-energy-in-cmos-formula/Formula-19105
https://www.formuladen.com/en/total-energy-in-cmos-formula/Formula-19105
https://www.formuladen.com/en/total-power-in-cmos-formula/Formula-19098
https://www.formuladen.com/en/total-power-in-cmos-formula/Formula-19098
https://www.formuladen.com/en/switching-energy-in-cmos-formula/Formula-19106
https://www.formuladen.com/en/switching-energy-in-cmos-formula/Formula-19106
https://www.formuladen.com/en/switching-power-formula/Formula-19091
https://www.formuladen.com/en/switching-power-formula/Formula-19091
https://www.formuladen.com/en/switching-power-in-cmos-formula/Formula-17632
https://www.formuladen.com/en/switching-power-in-cmos-formula/Formula-17632
https://www.formuladen.com/en/total-energy-in-cmos-formula/Formula-19105
https://www.formuladen.com/en/total-energy-in-cmos-formula/Formula-19105
https://www.formuladen.com/en/total-power-in-cmos-formula/Formula-19098
https://www.formuladen.com/en/total-power-in-cmos-formula/Formula-19098
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

Variables used in list of CMOS
Power Metrics Formulas above

C Capacitance (Microfarad)
Cg Capacitance of Gate to Channel (Millifarad)

C|_ External Load Capacitance (Microfarad)

D Duty Cycle
Eleak Leakage Energy in CMOS (Picojoule)

Es Switching Energy in CMOS (Picojoule)
Et Total Energy in CMOS (Picojoule)

f Frequency (Hertz)
fo Output Signal Frequency (Hertz)

icon Contention Current (Milliampere)
ig Gate Current (Milliampere)

ij Junction Current (Milliampere)

ioff Off Current (Milliampere)

ist Subthreshold Current (Milliampere)
Ng Gates on Critical Path

den Dynamic Power (Milliwatt)

PL Capacitive Load Power Consumption
(Milliwatt)
P Switching Power (Milliwatt)

Psc Short-Circuit Power (Milliwatt)

Psr Power Supply Rejection Ratio (Decibel)
P<¢ CMOS Static Power (Milliwatt)

Py Total Power (Milliwatt)

Swo Output Switching

V¢ Base Collector Voltage (Volt)

V¢ Supply Voltage (Volt)

V 44 Positive Voltage (Volt)

Vin, Input Voltage Ripple (Volt)

Vout Output Voltage Ripple (Volt)

o Activity Factor
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Constants, Functions,

Measurements used in list of CMOS

Power Metrics Formulas above

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

Functions: log10, log10(Number)

The common logarithm, also known as the base-
10 logarithm or the decimal logarithm, is a
mathematical function that is the inverse of the
exponential function.

Measurement: Electric Current in Milliampere
(mA)

Electric Current Unit Conversion @
Measurement: Energy in Picojoule (pJ)
Energy Unit Conversion B

Measurement: Power in Milliwatt (mW)

Power Unit Conversion @

Measurement: Noise in Decibel (dB)

Noise Unit Conversion @

Measurement: Frequency in Hertz (Hz)
Frequency Unit Conversion @

Measurement: Capacitance in Microfarad (uF),
Millifarad (mF)

Capacitance Unit Conversion @
Measurement: Electric Potential in Volt (V)
Electric Potential Unit Conversion @
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o WA Percentage error @ o [ LCM of three numbers @

A Subtract fraction @

S
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