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Common Stage Amplifiers Formulas...

List of 26 Common Stage Amplifiers Formulas

Common Stage Amplifiers

1) Amplifier Bandwidth in Discrete-Circuit Amplifier@
BW = f, — fL,
B 0.25Hz = 100.50Hz — 100.25Hz

2) Bypass Capacitance of CS Amplifier L‘:

1
CS B ftm : Rsig

1

&3 25.999354F ~ 30.77Hz - 1.25kQ)

3) Collector Base Junction Resistance of CE Amplifier L‘.‘
Rc:RSig' (1+gm'RL) + Ry
B0 11.68k0 = 1.25kQ - (1 + 4.8mS - 1.49kQ) + 1.49kQ2

4) Current Gain of CS Amplifier ['_‘;

A
A =-2
. 1 Av
3.691
3.698397 = ——
a 0.998

5) Drain Voltage through Method of Open-Circuit Time Constants to CS Amplifier @

Vd:Vx“‘Vgs

a 15.32V = 11.32V + 4V

6) Effective High Frequency Time Constant of CE Amplifier @

TH = Cbe : Rsig + (ch : (Rsig : (1 + gm RL) + RL)) + (Ct . RL)
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Open Calculator (&'

Open Calculator @'

Open Calculator @'

Open Calculator @'

Open Calculator @'

Open Calculator @'

3.5420555 = 27yF - 1.25kQ + (300uF - (1.25kQ2 - (1 + 4.8mS - 1.49kQ) + 1.49kQ)) + (2.889uF - 1.49kQ2)
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7) Equivalent Signal Resistance of CS Amplifier @
1

@R%:(T——Tj

1{sig + Rout

1

B0 0.683466kQ = —— -
S —)
1.25kQ 1.508kQ

8) Frequency of Zero Transmission of CS Amplifier (K

1
ftm B Cs : Rsig

1

B 30.76928Hz = ———
26,F - 1.25kQ

9) High-Frequency Band given Complex Frequency Variable G'

(1 () (e ()
() (14 (32))

B -

(1 + () - (1 + (510

@ 12.19146dB =

10) High-Frequency Gain of CE Amplifier L‘I

. Ahf u3dB

1.257Hz

B0 0.200058 =

11) High-Frequency Response given Input Capacitance @

P Apf = ——————
@ Aur 2.7 Rgg - G

1
2-m-1.25kQ - 521.27uF

a 0.244257 =

(1 + (gosmrm ) - (14 (55

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

3/10

Open Calculator &'

Open Calculator @'

Open Calculator @'

Open Calculator (%'

Open Calculator @'


https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/en/equivalent-signal-resistance-of-cs-amplifier-calculator/Calc-25294
https://www.calculatoratoz.com/en/frequency-of-zero-transmission-of-cs-amplifier-calculator/Calc-23063
https://www.calculatoratoz.com/en/high-frequency-band-given-complex-frequency-variable-calculator/Calc-26623
https://www.calculatoratoz.com/en/high-frequency-gain-of-ce-amplifier-calculator/Calc-25819
https://www.calculatoratoz.com/en/high-frequency-response-given-input-capacitance-calculator/Calc-25805
https://www.calculatoratoz.com/en/equivalent-signal-resistance-of-cs-amplifier-calculator/Calc-25294
https://www.calculatoratoz.com/en/frequency-of-zero-transmission-of-cs-amplifier-calculator/Calc-23063
https://www.calculatoratoz.com/en/high-frequency-band-given-complex-frequency-variable-calculator/Calc-26623
https://www.calculatoratoz.com/en/high-frequency-gain-of-ce-amplifier-calculator/Calc-25819
https://www.calculatoratoz.com/en/high-frequency-response-given-input-capacitance-calculator/Calc-25805

Common Stage Amplifiers Formulas...

12) Input Capacitance in High-Frequency Gain of CE Amplifier ['_‘:

B Ci = Cab + Che - (1 + (8, - Rr))
B 520.1044F = 3004F + 27F - (1 + (4.8mS - 1.49kQ2))
13) Input Resistance of CG Amplifier @

R_ Rin+RL
"7 1+ (g Rin)

0.78k(2 + 1.49kQ2

0478499k =
& 1 + (4.8mS - 0.78k0Q)

14) Load Resistance of CG Amplifier L‘;
Ry =R;- (14 (8n - Rin)) — Rin
B 1.49712kQ = 0.480kQ - (1 + (4.8mS - 0.78kQ2)) — 0.78kN

15) Load Resistance of CS Amplifier @
Vout
RL —_ ( ou
8m * Vs

28.78V
@ 1.498958k() = (m)

16) Mid Band Gain of CE Amplifier @

Vv
Amid _ out
Vin
28.78V
2.01 =
ag 01335 0.899V

17) Midband Gain of CS Amplifier @

Vout
Amid = #
\Y% sig
28.78V
2.01 =
@3 01335 0.899V
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18) Open Circuit Time Constant between Gate and Drain of Common Gate Amplifier ['_‘:
Toe = (Ct + ng) Ry, Open Calculator &
B0 0.006309s = (2.889uF + 1.345,F) - 1.49kQ

19) Open Circuit Time Constant in High Frequency Response of CG Amplifier @

Open Calculator @

1
Toc: Cgs' (R— +gm) +(Ct+cgd) ‘Rp,

sig

1
B0 0.006309s = 2.6,F - <m

+ 4.8mS> + (2.889uF + 1.345,F) - 1.49k0)

20) Output Voltage of CS Amplifier @

Vout = g Vgs -Ry, Open Calculator @'
m

B 28.608V = 4.8mS - 4V - 1.49kQ

21) Resistance between Gate and Drain in Open Circuit Time Constants Method of CS Ampilifier C‘:

_ Vx
Rt_ i

Open Calculator @'

11.32V

@ 0386085k = —————

22) Resistance between Gate and Source of CG Amplifier@

1 Open Calculator (&'

Rt: 1 1
R | Ry

1

B 0.480296kQ = —

1
0.78k$2 + 1.25k02

23) Second Pole-Frequency of CG Amplifier @

1 Open Calculator @'

i L0 =
.p2 2-7T'RL'(ng+Ct)

1
27 1.49kQ - (1.345,F + 2.889,F)

a 25.22801Hz =
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24) Source Voltage of CS Amplifier @

VgS:Vd—vX

a 4V = 15.32V — 11.32V

25) Test Current in Open Circuit Time Constants Method of CS Amplifier [3'

ingm-Vgs+ RL

@ 29.48188mA = 4.8mS - 4V +

Vx + Vs

11.32V 4+ 4V
1.49kQ

26) Upper 3dB Frequency of CE Ampilifier G‘

Bfua =2 7 Ay

a 1.256637Hz = 2 - 7+ 0.20
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Variables Used

o Ap¢ High Frequency Response

« A Current Gain

o Ay, Amplifier Gain in Mid Band (Decibel)
o Apig Mid Band Gain

* Ap Power Gain

« A, Voltage Gain

o BW Amplifier Bandwidth (Hertz)

o Cpe Base Emitter Capacitance (Microfarad)
. ch Collector Base Junction Capacitance (Microfarad)
o ng Gate to Drain Capacitance (Microfarad)
. Cgs Gate to Source Capacitance (Microfarad)
o C; Input Capacitance (Microfarad)

 Cg Bypass Capacitor (Microfarad)

. Ct Capacitance (Microfarad)

o f34g 3 dB Frequency (Hertz)

o f}, High Frequency (Hertz)

o f|_Low Frequency (Hertz)

. fo Frequency Observed (Hertz)

. fp Pole Frequency (Hertz)

. fp2 Second Pole Frequency (Hertz)

o fi Frequency (Hertz)

. ftm Transmission Frequency (Hertz)

o fu3gB Upper 3-dB Frequency (Hertz)

* Om Transconductance (Millisiemens)

. ix Test Current (Milliampere)

. Rc Collector Resistance (Kilohm)

Ry, Finite Input Resistance (Kilohm)

* Ry Load Resistance (Kilohm)

» Ryt Output Resistance (Kilohm)

. Rsig Signal Resistance (Kilohm)
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. R'sig Internal Small Signal Resistance (Kilohm)

Ry Resistance (Kilohm)

e Toc Open Circuit Time Constant (Second)

e V4 Drain Voltage (Volt)

. Vgs Gate to Source Voltage (Volt)

o Vut Output Voltage (Volt)

. V'sig Small Signal Voltage (Volt)

e Vi Threshold Voltage (Volt)

e Vy Test Voltage (Volt)

e Ty Effective High Frequency Time Constant (Second)
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Constants, Functions, Measurements used

o Constant: pi, 3.14159265358979323846264338327950288
Archimedes' constant

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

e Measurement: Time in Second (s)
Time Unit Conversion L‘:

¢ Measurement: Electric Current in Milliampere (mA)
Electric Current Unit Conversion L‘:

¢ Measurement: Frequency in Hertz (Hz)
Frequency Unit Conversion L‘:

¢ Measurement: Capacitance in Microfarad (uF)
Capacitance Unit Conversion C‘a

¢ Measurement: Electric Resistance in Kilohm (kQ)
Electric Resistance Unit Conversion ['_‘:

¢ Measurement: Electric Conductance in Millisiemens (mS)
Electric Conductance Unit Conversion @

o Measurement: Electric Potential in Volt (V)
Electric Potential Unit Conversion [3'

¢ Measurement: Sound in Decibel (dB)
Sound Unit Conversion @
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Check other formula lists

¢ Common Stage Amplifiers Formulas @ o Multi Stage Amplifiers Formulas @
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