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Open Calculator 

Open Calculator 

Open Calculator 

List of 13 Common Stage Amplifiers Gain Formulas

Common Stage Amplifiers Gain 

1) Common Base Current Gain 

fx

ex

2) Current Gain of Controlled Source Transistor 

fx

ex

3) Emitter Voltage with respect to Voltage Gain 

fx

ex

4) Negative Voltage Gain from Base to Collector 

fx

ex

α = (Av ⋅
Re

Rc
)

0.279277 = (4.21 ⋅
0.067kΩ

1.01kΩ
)

Ai =
1

1 + 1
gmp⋅Rdg

0.82593 =
1

1 + 1
19.77mS⋅0.24kΩ

Ve =
Vc

Av

24.56532V =
103.42V

4.21

Avn = −α ⋅ ( Rc

Re
)

-4.070149 = −0.27 ⋅ ( 1.01kΩ

0.067kΩ
)
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Open Calculator 
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5) Open-Circuit Voltage Gain of CS Amplifier 

fx

ex

6) Overall Feedback Voltage Gain of Common-Collector Amplifier 

fx

ex

7) Overall Feedback Voltage Gain of Common-Emitter Amplifier 

fx

ex

8) Overall Feedback Voltage Gain of Common-Source Amplifier 

fx

ex

Aoc =
Rout

Rout + 1
gmp

0.873729 =
0.35kΩ

0.35kΩ + 1
19.77mS

Gv =
(β + 1) ⋅ RL

(β + 1) ⋅ RL + (β + 1) ⋅ Re + Rsig

0.868668 =
(12 + 1) ⋅ 1.013kΩ

(12 + 1) ⋅ 1.013kΩ + (12 + 1) ⋅ 0.067kΩ + 1.12kΩ

Gfv = −α ⋅
Rc

Re
⋅ ( Rin

Rin + Rsig
)

-0.86215 = −0.27 ⋅
1.01kΩ

0.067kΩ
⋅ ( 0.301kΩ

0.301kΩ + 1.12kΩ
)

Gfv = −gmp ⋅ ( Rin

Rin + Rsig
) ⋅ ( 1

Rd
+

1

RL
+

1

Rout
)

−1

-0.632389 = −19.77mS ⋅ ( 0.301kΩ

0.301kΩ + 1.12kΩ
) ⋅ ( 1

0.36kΩ
+

1

1.013kΩ
+

1

0.35kΩ
)

−1
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9) Overall Voltage Gain of Common-Emitter Amplifier 

fx

ex

10) Overall Voltage Gain of Source Follower 

fx

ex

11) Total Current Gain with respect to Voltage Gain 

fx

ex

12) Total Voltage Gain of CS Amplifier 

fx

ex

Gfv = −gmp ⋅ ( Rin

Rin + Rsig
) ⋅ ( 1

Rc
+

1

RL
+

1

Rout
)

−1

-0.866235 = −19.77mS ⋅ ( 0.301kΩ

0.301kΩ + 1.12kΩ
) ⋅ ( 1

1.01kΩ
+

1

1.013kΩ
+

1

0.35kΩ
)

−1

Gv =
RL

RL + 1
gmp

0.952442 =
1.013kΩ

1.013kΩ + 1
19.77mS

α =
Gv

Rc

Re
⋅ ( Rin

Rin+Rsig
)

0.269327 =
0.86

1.01kΩ
0.067kΩ ⋅ ( 0.301kΩ

0.301kΩ+1.12kΩ )

Av =
VL

Vin

4.208 =
10.52V

2.5V
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Open Calculator 

13) Voltage Gain of Common-Base Amplifier 

fx

ex

Av =
Vc

Ve

4.210912 =
103.42V

24.56V
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Variables Used

Ai Current Gain

Aoc Open Circuit Voltage Gain

Av Voltage Gain

Avn Negative Voltage Gain

Gfv Feedback Voltage Gain

gmp MOSFET Primary Transconductance (Millisiemens)

Gv Overall Voltage Gain

Rc Collector Resistance (Kilohm)

Rd Drain Resistance (Kilohm)

Rdg Resistance between Drain and Ground (Kilohm)

Re Emitter Resistance (Kilohm)

Rin Input Resistance (Kilohm)

RL Load Resistance (Kilohm)

Rout Finite Output Resistance (Kilohm)

Rsig Signal Resistance (Kilohm)

Vc Collector Voltage (Volt)

Ve Emitter Voltage (Volt)

Vin Input Voltage (Volt)

VL Load Voltage (Volt)

α Common Base Current Gain

β Collector Base Current Gain
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Constants, Functions, Measurements used

Measurement: Electric Resistance in Kilohm (kΩ)
Electric Resistance Unit Conversion 

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

Measurement: Transconductance in Millisiemens (mS)
Transconductance Unit Conversion 
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