Transistor Amplifier Characteristics Formulas... 1/10

calculatoratoz.com unitsconverters.com

Transistor Amplifier Characteristics
ormulas

Calculators! Conversions!

( )

Bookmark calculatoratoz.com, unitsconverters.com

Widest Coverage of Calculators and Growing -
Calculate With a Different Unit for Each Variable -
Widest Collection of Measurements and Units -

\. J
4 N
Feel free to SHARE this document with your friends!

\ J

Please leave your feedback here...

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



https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/
https://www.calculatoratoz.com/
https://www.unitsconverters.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/
https://www.unitsconverters.com/
https://docs.google.com/forms/d/e/1FAIpQLSf4b4wDgl-KBPJGChMJCxFlqrHvFdmw4Z8WHDP7MoWEdk8QOw/viewform?usp=pp_url&entry.1491156970=Transistor%20Amplifier%20Characteristics%20Formulas
https://www.calculatoratoz.com/
https://www.unitsconverters.com/

Transistor Amplifier Characteristics Formulas... 2/10

List of 18 Transistor Amplifier Characteristics
Formulas

Transistor Amplifier Characteristics @

1) Ampilifier Input of Transistor Amplifier @

Vip — Rin . iin Open Calculator @'
B 0.1505V = 0.301kQ2 - 0.5mA

2) Current Entering Drain Terminal of MOSFET at Saturation @

1 AW 9 Open Calculator (¢
fx i — — . k’ . ¢ R V
. ds 2 n ( L ) ( OV)
1 10.15
B) 4.724903mA = = - 0.2A/V:. <7“m> - (0.123V)?
2 3.25um

3) Current Flowing through Induced Channel in Transistor given Oxide Voltage @

Open Calculator (%

W,

Bi.= (ue-Cox- ( T ) '(Vox—Vt)> + Vs
x|

14.63474mA = (0.012m2/V*s - 0.001F /m? - (

10.15um

> - (3.775V — 2V)> - 220V
3.25um
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4) DC Current Gain of Amplifier @
i

Adc = _C
Ip

39.52mA

2431252 = ——
a 3125 16.255mA

5) Drain Current of Transistor @

i — Vfc + Vd
5V + 1.284V

6) Input Resistance of Common-Collector Amplifier @

%
Rin - . fe
Ip
5V
. k= ———
a 0.307598 16.255mA

7) Input Resistance of Common-Gate Circuit C‘:

Vi
Rin - 1_

X

27TV

a 0.303371k) = omA
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8) Input Voltage given Signal Voltage @

R Open Calculator (@'
Vfc — —fl : Vsig
R + Rsig

2.258k()
a 5-066797V = ( 2.258k() + 1.12k() ) (T:58V

9) Input Voltage in Transistor @

Vie = Rq-ig — Vg Open Calculator @'
B 5.016V = 0.36kQ - 17.5mA — 1.284V

10) Instantaneous Drain Current using Voltage between Drain and Source @

ig =K, - (Vox — Vt) . Vgs Open Calculator (&
B 17.48907TmA = 2.95mA/ V- (3.775V — 2V) - 3.34V

11) Output Resistance of Common Gate Circuit given Test-Voltage @

Vx Open Calculator @'
Rout - .
Ix
27V
. 1kQ) =
B 0.30337 Y

12) Overall Effective Voltage of MOSFET Transconductance ['_‘:

Open Calculator (%

Vov: Q.L

4.721mA
0.2A/V? - ( 10.15um>

3.25um
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13) Signal Current in Emitter given Input Signal C‘:

= Vfc

Se Re

5V
4. A= ——

B0 74.62687m 06
14) Test Current of Transistor Amplifier @
= 5

* Rin

27V

15) Total Instantaneous Drain Voltage @
BVi=Vi—Rq-ig
B -1.3V =5V - 0.36kQ - 17.5mA

16) Transconductance of Transistor Amplifiers @

24g
Smp =y TV,

2-17.5mA

17) Transconductance Parameter of MOS Transistor G‘

Ky= o
(Vox - Vt) - Vgs

17.5mA

2.951843mA / V> =
ex wA/V = BTV —av) 334V
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18) Transconductance using Collector Current of Transistor Amplifier @

Open Calculator (@'

1
gmp: Vct

39.52mA
19.76mS = ——
x| o 2V
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Variables Used

e Ayc DC Current Gain

. Cox Oxide Capacitance (Farad per Square Meter)

* 9mp MOSFET Primary Transconductance (Millisiemens)

* ip Base Current (Milliampere)

* i¢ Collector Current (Milliampere)

o id Drain Current (Milliampere)

o ids Saturation Drain Current (Milliampere)

. iin Input Current (Milliampere)

. io Output Current (Milliampere)

. ise Signal Current in Emitter (Milliampere)

o ix Test Current (Milliampere)

. k'n Process Transconductance Parameter (Ampere per Square Volt)
. Kn Transconductance Parameter (Milliampere per Square Volt)

L Length of Channel (Micrometer)
» Ry Drain Resistance (Kilohm)

» Rg Emitter Resistance (Kilohm)

* Ry Finite Input Resistance (Kilohm)

* Rj, Input Resistance (Kilohm)

* Ryt Finite Output Resistance (Kilohm)

. Rsig Signal Resistance (Kilohm)

o Vd Total Instantaneous Drain Voltage (Volt)

» Vs Saturation Voltage between Drain and Source (Volt)
o Vfc Fundamental Component Voltage (Volt)

o Vgs Voltage between Gate and Source (Volt)
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Vip Amplifier Input (Volt)

Vv Effective Voltage (Volt)

Vx Voltage across Oxide (Volt)
Vsig Small Signal Voltage (Volt)
Vi Threshold Voltage (Volt)

V, Test Voltage (Volt)

W, Width of Channel (Micrometer)

Me Mobility of Electron (Square Meter per Volt per Second)
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Constants, Functions, Measurements used

e Function: sqrt, sqrt(Number)
Square root function

e Measurement: Length in Micrometer (um)
Length Unit Conversion @

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

e Measurement: Electric Resistance in Kilohm (kQ)
Electric Resistance Unit Conversion @

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

e Measurement: Mobility in Square Meter per Volt per Second (m?/V*s)
Mobility Unit Conversion @

¢ Measurement: Oxide Capacitance Per Unit Area in Farad per Square Meter (F/m?)
Oxide Capacitance Per Unit Area Unit Conversion C‘:

e Measurement: Transconductance in Millisiemens (mS)

Transconductance Unit Conversion @

¢ Measurement: Transconductance Parameter in Ampere per Square Volt (A/V?),
Milliampere per Square Volt (mA/V?)
Transconductance Parameter Unit Conversion @
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Check other formula lists

TR

e Common Stage Amplifiers Gain « Multi Stage Transistor Amplifiers
Formulas @ Formulas @
e CV Actions of Common Stage e Transistor Amplifier Characteristics
Amplifiers Formulas @ Formulas @
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