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Examples Important CMOS Special Purpose Subsystem
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1) Capacitance of External Load Formula (af

Formula Example with Units Eveligiie FaimulE B
421’1: - o SOI]F

2) Change in Frequency of Clock Formula (af

Evaluate Formula @

Formula

Example with Units

0.84
0.084H: =
101z

Evaluate Formula @

Example with Units

29.89
2.989 =
10Hz

4) Delay for Two Inverters in Series Formula (af

IWE Example with Units Bl FammlE B

Dc=hy+hy+2-Py, | | 005 = 2.14mw + 31mw +2- 8.43mw

5) Fanout of Gate Formula @

Evaluate Formula @

6) Feedback Clock PLL Formula
MR Fomuia |

AD. = AD, - AD 1.21 = 5.99 - 4.78

c in er

. © formuladen.com Important CMOS Special Purpose Subsystem Formulas PDF... 1/5



https://www.formuladen.com/en/capacitance-of-external-load-formula/Formula-18654
https://www.formuladen.com/en/capacitance-of-external-load-formula/Formula-18654
https://www.formuladen.com/en/change-in-frequency-of-clock-formula/Formula-20490
https://www.formuladen.com/en/change-in-frequency-of-clock-formula/Formula-20490
https://www.formuladen.com/en/change-in-phase-of-clock-formula/Formula-20491
https://www.formuladen.com/en/change-in-phase-of-clock-formula/Formula-20491
https://www.formuladen.com/en/delay-for-two-inverters-in-series-formula/Formula-20056
https://www.formuladen.com/en/delay-for-two-inverters-in-series-formula/Formula-20056
https://www.formuladen.com/en/fanout-of-gate-formula/Formula-18652
https://www.formuladen.com/en/fanout-of-gate-formula/Formula-18652
https://www.formuladen.com/en/feedback-clock-pll-formula/Formula-20595
https://www.formuladen.com/en/feedback-clock-pll-formula/Formula-20595
https://www.formuladen.com/
https://www.formuladen.com/
https://www.formuladen.com/en/capacitance-of-external-load-formula/Formula-18654
https://www.formuladen.com/en/capacitance-of-external-load-formula/Formula-18654
https://www.formuladen.com/en/change-in-frequency-of-clock-formula/Formula-20490
https://www.formuladen.com/en/change-in-frequency-of-clock-formula/Formula-20490
https://www.formuladen.com/en/change-in-phase-of-clock-formula/Formula-20491
https://www.formuladen.com/en/change-in-phase-of-clock-formula/Formula-20491
https://www.formuladen.com/en/delay-for-two-inverters-in-series-formula/Formula-20056
https://www.formuladen.com/en/delay-for-two-inverters-in-series-formula/Formula-20056
https://www.formuladen.com/en/fanout-of-gate-formula/Formula-18652
https://www.formuladen.com/en/fanout-of-gate-formula/Formula-18652
https://www.formuladen.com/en/feedback-clock-pll-formula/Formula-20595
https://www.formuladen.com/en/feedback-clock-pll-formula/Formula-20595
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

7) Gate Delay Formula (af

Formula Example with Units Evaluate Formula (&

459485 = 227

Evaluate Formula @

9) Invertor Electric Effort 1 Formula @

m Example with Units Evaluate Formula @

hy = Dg - (hz +2- pmv) 2.14mw = 0.05s - (31mw +2-8.43mw )

10) Invertor Electric Effort 2 Formula @

[Formula | Example with Units Evaluate Formula [

h, = D - (h1 +2. pmv) 31mw = 0.05s - (2.14mw +2- 8.43mw )

11) Invertor Power Formula (af

IWE Example with Units Evaluate Formula B
- 0.05s - ( 2.14mw + 31mw
b D (hithy) | | gagpy < 205 - (2140 )
inv — 2 2

12) Output Clock Phase PLL Formula @

Em Evaluate Formula [

= Hg- Ady, | | 29.8901 = 4.99 - 5.99

(o]

out

13) PLL Phase Detector Error Formula (af

_m Evaluate Formula [

4.78 = 5.99 - 1.21

Example with Units Evaluate Formula (@

2.4
3.01 K/mwW

0.7973mw =
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15) Series Resistance from Die to Package Formula (a1

Formula Example with Units Evaluate Formula (&

1.6x/mw = 3.01k/mw - 1.41K/mw

16) Series Resistance from Package to Air Formula (af

[Example with Units | Evaluate Formula (@

1.41k/mw = 3.01k/mw - 1.60K/mw

Formula

17) Stage Effort Formula (af

3.9984 = 0.84 - 4.76

Evaluate Formula (@
f=h-g

18) Temperature Difference between Transistors Formula (af

Formula

Example with Units Evaluate Formula [

2.399k = 3.01x/mw - 0.797 mw

19) Thermal Resistance between Junction and Ambient Formula (af

Evaluate Formula (@
2.4«
3.0113K/mW =
0.797 mw

Evaluate Formula [

. © formuladen.com Important CMOS Special Purpose Subsystem Formulas PDF... 3/5



https://www.formuladen.com/en/series-resistance-from-die-to-package-formula/Formula-20052
https://www.formuladen.com/en/series-resistance-from-die-to-package-formula/Formula-20052
https://www.formuladen.com/en/series-resistance-from-package-to-air-formula/Formula-20053
https://www.formuladen.com/en/series-resistance-from-package-to-air-formula/Formula-20053
https://www.formuladen.com/en/stage-effort-formula/Formula-18651
https://www.formuladen.com/en/stage-effort-formula/Formula-18651
https://www.formuladen.com/en/temperature-difference-between-transistors-formula/Formula-20049
https://www.formuladen.com/en/temperature-difference-between-transistors-formula/Formula-20049
https://www.formuladen.com/en/thermal-resistance-between-junction-and-ambient-formula/Formula-20050
https://www.formuladen.com/en/thermal-resistance-between-junction-and-ambient-formula/Formula-20050
https://www.formuladen.com/en/transfer-function-of-pll-formula/Formula-20496
https://www.formuladen.com/en/transfer-function-of-pll-formula/Formula-20496
https://www.formuladen.com/en/series-resistance-from-die-to-package-formula/Formula-20052
https://www.formuladen.com/en/series-resistance-from-die-to-package-formula/Formula-20052
https://www.formuladen.com/en/series-resistance-from-package-to-air-formula/Formula-20053
https://www.formuladen.com/en/series-resistance-from-package-to-air-formula/Formula-20053
https://www.formuladen.com/en/stage-effort-formula/Formula-18651
https://www.formuladen.com/en/stage-effort-formula/Formula-18651
https://www.formuladen.com/en/temperature-difference-between-transistors-formula/Formula-20049
https://www.formuladen.com/en/temperature-difference-between-transistors-formula/Formula-20049
https://www.formuladen.com/en/thermal-resistance-between-junction-and-ambient-formula/Formula-20050
https://www.formuladen.com/en/thermal-resistance-between-junction-and-ambient-formula/Formula-20050
https://www.formuladen.com/en/transfer-function-of-pll-formula/Formula-20496
https://www.formuladen.com/en/transfer-function-of-pll-formula/Formula-20496
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

Variables used in list of CMOS
Special Purpose Subsystem
Formulas above

Cin Input Capacitance (Picofarad)
Cout Capacitance of External Load (Picofarad)
D¢ Delay of Chains (Second)

f Stage Effort
faps Absolute Frequency (Hertz)

g Logical Effort
G4 Gate Delay (Second)

h Fanout
h4 Electric Effort 1 (Milliwatt)

h,, Electric Effort 2 (Milliwatt)

Hg Transfer Function PLL

N, N Bit SRAM

Pchip Power Consumption of Chip (Milliwatt)
Py Inverter Power (Milliwatt)

Af Change in Frequency of Clock (Hertz)
AT Temperature Difference Transistors (Kelvin)
A® Feedback Clock PLL

A®,, PLL Error Detector

A®¢ Change in Phase of Clock

A®;,, Input Reference Clock Phase

Gj Thermal Resistance between junction and
Ambient (Kelvin per Milliwatt)

Gjp Series Resistance from Die to Package
(Kelvin per Milliwatt)

Opa Series Resistance from Package to Air
(Kelvin per Milliwatt)

@t PLL Output Clock Phase

. © formuladen.com

Constants, Functions,
Measurements used in list of CMOS
Special Purpose Subsystem
Formulas above

o Measurement: Time in Second (s)
Time Unit Conversion B

« Measurement: Temperature in Kelvin (K)
Temperature Unit Conversion @

o Measurement: Power in Milliwatt (mW)
Power Unit Conversion B

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

o Measurement: Capacitance in Picofarad (pF)
Capacitance Unit Conversion @

o Measurement: Thermal Resistance in Kelvin per
Milliwatt (K/mW)

Thermal Resistance Unit Conversion @
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