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GP2 
Design two AC coupled MOS amplifiers with gains of -5 and +5 respectively. 
In this design we neglect the effect of the output impedance of the input source and 
the load of the amplifier. 
A 1.8 V DC source is provided for powering the amplifiers. The MOSFET parameters 
can be set by a “.model” command. 

.model NMOSD2 NMOS(VTO=0.4 KP=2E-4 LAMBDA=0.1) 
NMOSD2 is the model name of the NMOS (use nmos4 in LTspice) and should be 
typed in after right click on the NMOS symbol in the schematic. At the same time fill 
in the values of L (0.18u) and W(18u) in the attribute table. 
For the -5 gain amplifier, use a CS configuration with an input impedance of 1MΩ 
and an output impedance of 1kΩ. A four-resistor bias circuit should be used here. 
The resistor connected to the source (S terminal) RS is chosen to be 500 Ω and is 
bypassed by a 4700 uF capacitor for AC signals. The input signal should be fed into 
the gate via a coupling capacitor of 4700 uF. 
For the +5 gain amplifier, use the CG configuration with the same bias circuit as the 
CS amplifier designed above. The gate terminal should be grounded via a 4700 uF 
capacitor. The input signal is fed into S through a 4700 uF. Remember to remove the 
bypass capacitor for RS. 
1. Design two amplifier circuits and explain the components you choose. Analyze 

the DC bias currents and voltages of the MOSFET, input and output impedances, 
and the voltage gain. 

2. Here we use LTspice to help to design and simulate the amplifiers. Start with the 
CS amplifier. 
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(a) Use the following DC simulation to find the DC gate voltage to give proper ID 
that yields the right gain, i.e., [(2KP*ID*L/W)^(1/2)]*RD=5.  

 
(b) Use a voltage divider (R1 and R2) to provide the gate voltage obtained in (a) 
and also R1//R2 = 1 MΩ. Execute “.op” command to check if the bias voltage and 
current follow the design. 

 
 
(c) AC load line analysis: 
Use the AC load line analysis method mentioned in group project 1 to analyze the 
gain. Plot V(out) and the gain against V(in). What is the small amplitude voltage 
gain? 

3. Rearrange the input terminal to have a CG amplifier. Do the AC gain analysis again. 

 

 


