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 linear amplification can be obtained by 
biasing the MOSFET to operate in the 
saturation region and by keeping the input 
signal small.

 The dc bias current ID can be found by 
setting the signal vgs to zero; thus, 

 Dc voltage at drain

 To Ensure saturation region we must have
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 The Voltage Gain: The total instantaneous 
drain voltage vDS is expressed as

 Under the small-signal condition, we have 

 which can be rewritten as 

 Thus the signal component of the drain 
voltage is 
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 which indicates that the voltage gain is given 
by 
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 The Three Basic Configurations 
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Replacing the MOSFET with its hybrid- model
The input resistance Rin is obviously infinite, 

Rin = ∞
The output voltage vo is found by multiplying the current (gmvgs) by the 

total resistance between the output node and ground, 

vo= – (gmvgs) (RD||ro) 
The open-circuit voltage gain
Avo ≡ vo ⁄ vi can be obtained as

Avo= – gm (RD||ro) RD.

Av= – gm (RD||ro||RL) This expression together with the fact 
that vi = vsig, 

provides the overall voltage gain, 

Gv = Av = – gm (RD||ro||RL) 
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The amplifier input, as follows 

 Rekha Kulkarni ECE



 Rekha Kulkarni ECE



 Rekha Kulkarni ECE



Fig: (a) Common-gate (CG) amplifier without bias. 
(b) Equivalent circuit of the CG amplifier with the 
MOSFET replaced with its T model. The amplifier is 

fed with a signal source characterized by vsig and Rsig. 
Since Rsig appears in series with the source, it is more 
convenient to represent the transistor with the T model 
than with the model and is shown in fig.(b). This circuit 
is excluding the resistor ro.
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VDS=VDD-IDRD
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 Here to establish a signal ground, or an ac ground as it is 
sometimes called, at the source, we have connected a large 
capacitor, CS, between the source and ground. CS is called a 
bypass capacitor. In order not to disturb the dc bias current 
and voltages, the signal to be amplified, shown as voltage 
source vsig with an internal resistance Rsig, is connected to 
the gate through a large capacitor CC1. Capacitor CC1, 
known as a coupling capacitor, and is required to act as a 
perfect short circuit at all signal frequencies of interest while 
blocking dc. The voltage signal resulting at the drain is 
coupled to the load resistance RL via another coupling 
capacitor CC2. We shall assume that CC2 acts as a perfect 
short circuit at all signal frequencies of interest and thus that 
the output voltage vo = vd. Note that RL can be either an 
actual load resistor, to which the amplifier is required to 
provide its output voltage signal, or it can be the input 
resistance of another amplifier stage in cases where more 
than one stage of amplification is needed. To determine the 
terminal characteristics of the CS amplifier—that is, its input 
resistance, voltage gain, and output resistance—we replace 
the MOSFET with its small-signal model. The resulting circuit 
is shown in fig.(b). Rin = RG 
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