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List of 24 CMOS Design Characteristics

Formulas

CMOS Design Characteristics @

1) Adjacent Capacitance K

Vtm ) and
Cadj B Vagr — Vtm

12.75V - 2.98pF

.998947pF —
& 7.998947pF 175V — 12.75V

2) Agression Driver C‘:

R o I%vi k- (Cadj + and)
e Cga + Cadj

1.98 - 0.62 - (8pF + 2.98pF)

1.123254 =
B3 112825 4pF + 8pF

3) Agression Time Constant @

Tagr — k- Tyi

@ 1.2462 = 0.62 - 2.01
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4) Agressor Voltage (9

Vtm ) (and + Cadj)

Vagr -

a 17.49938V =

C adj

12.75V - (2.98pF + 8pF)
8pF

5) Branching Effort @

b — Conpa‘ch + Coffpath

C

onpath

3.2pF + 9pF
B 3.8125 = pY +9p

3.2pF

6) Built-in Potential (%!

\|10:Vt-1n

@ 18.81808V =

Na'Nd
n;
1100/m’ - 1.9e14/m°
0.5V - In [ L100/m 296 /m
(17)

7) Capacitance Offpath @
Coffpath — Ct - Conpa‘ch

B 9pF = 12.2pF — 3.2pF
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8) Capacitance Onpath @

Conpath = Ct — Coffpath Open Calculator (&
B 3.2pF = 12.2pF — 9pF

9) Change in Frequency Clock @

Af = Koo - Vet Open Calculator (7
Bo.o7Hz =0.01-7V

10) Ground to Agression Capacitance @

(Rvi k- and) — (Ragr . Cga) Open Calculator (%'
Coty = Rop — Ry - k
agr vi

(1.98 - 0.62 - 2.98pF) — (1.13 - 4pF)
1.13 — 1.98 - 0.62

B0 5.829426pF =

11) Lock Voltage @

Vieck = Vetrl — Voffl Open Calculator (%
Baov=1v-s5v

12) Off-Path Capacitance of CMOS @

Coffpath = Conpath . (b — ]_) Open Calculator (%'

B0 8.992pF = 3.2pF - (3.81 - 1)
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13) Output Clock Phase @
(bout =2-m- Vctrl ) cho
B0.439823 =2-7-7V-0.01

14) Static Current @

. o Pstatic
Istatic — Vv
bc

5.94mW

2.940594mA —
(& 2.940594m 2.02V

15) Static Power Dissipation @
Pstatic — istatic : Vbc
B 5.9994mW = 2.97mA - 2.02V

16) Thermal Voltage of CMOS @

Vt — \VO

1n< Na'fd )

18.8V

B 0.549472v =

(17)°
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17) Time Constant Ratio of Agression to Victim @

Bx-

T Open Calculator @
agr
’E .

V1

@ 0.616015 — 2%
2.01

18) Total Capacitance Seen by Stage @

Ct = Conpath + Coffpath Open Calculator (%
B 12.2pF = 3.2pF + 9pF

19) VCO Control Voltage (%'
Vetrl = Vieek + Vorfl Open Calculator (&
Bv=2v+sv

20) VCO Offset Voltage (&

3
Voffl — Vctrl — Vlock Open Calculator (9

@5V:7V—2V
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21) VCO Single Gain Factor @

Af
Kyeo =
Vctrl
0.08Hz
0.011429 =
& v

22) Victim Driver @

R.. = Ragr - (Cga + Cagj)
" k- (Caqgj + Cgna)

1.13 - (4pF + 8pF)

@ 1.991891 =
0.62 - (8pF + 2.98pF)

23) Victim Time Constant (%
Tagr
Tvi — k
- 1.24
~0.62
24) Victim Voltage (&'

Vagr : Cadj
and + Cadj

Vtm -

17.5V - 8pF
2.98pF + 8pF

@ 12.75046V =
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Variables Used

b Branching Effort
Cadj Adjacent Capacitance (Picofarad)

Cga Ground A Capacitance (Picofarad)
and Ground Capacitance (Picofarad)
Coffpath Capacitance Offpath (Picofarad)
Conpath Capacitance Onpath (Picofarad)
Ct Total Capacitance in Stage (Picofarad)
Istatic Static Current (Milliampere)

k Time Constant Ratio
Kyco VCO Gain

N, Acceptor Concentration (71 per Cubic Meter)
Ny Donor Concentration (1 per Cubic Meter)
Nn; Intrinsic Electron Concentration

Pstatic Static Power (Milliwatt)

Ragr Agression Driver

Ry; Victim Driver

Vagr Agressor Voltage (Volt)

V},c Base Collector Voltage (Volt)

Vtrl VCO Control Voltage (Volt)

V)ock Lock Voltage (Volt)

Vf1 VCO Offset Voltage (Volt)
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Vi Thermal Voltage (Volt)
e Vim Victim Voltage (Volt)
o Af Change in Frequency of Clock (Hertz)

* TagrAgression Time Constant
e Ty Victim Time Constant

e Oyt Output Clock Phase

e Y, Built-in Potential (Volt)
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Constants, Functions, Measurements used

e Constant: pi, 3.14159265358979323846264 338327950288
Archimedes' constant

e Function: In, In(Number)
Natural logarithm function (base e)

e Measurement: Electric Current in Milliampere (mA)
Electric Current Unit Conversion G‘

e Measurement: Power in Milliwatt (mW)
Power Unit Conversion @

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

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

e Measurement: Electric Potential in Volt (V)
Electric Potential Unit Conversion @

¢ Measurement: Carrier Concentration in 1 per Cubic Meter (1/m?3)
Carrier Concentration Unit Conversion @

a © calculatoratoz.com. A softusvista inc. venture!



https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.unitsconverters.com/en/Electric-Current-Conversions/Measurement-6
https://www.unitsconverters.com/en/Power-Conversions/Measurement-18
https://www.unitsconverters.com/en/Frequency-Conversions/Measurement-22
https://www.unitsconverters.com/en/Capacitance-Conversions/Measurement-27
https://www.unitsconverters.com/en/Electric-Potential-Conversions/Measurement-58
https://www.unitsconverters.com/en/Carrier-Concentration-Conversions/Measurement-1142

CMOS Design Characteristics Formulas... 11/11

Check other formula lists

¢ Array Datapath Subsystem e CMOS Power Metrics
Formulas @ Formulas ['_‘:

e CMOS Circuit Characteristics ¢ CMOS Special Purpose
Formulas @ Subsystem Formulas L‘J

e CMOS Delay Characteristics ¢ CMOS Time Characteristics
Formulas @ Formulas G'

¢ CMOS Design Characteristics
Formulas @
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