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In this tutorial you will learn how to run different simulations in Cadence. This tutorial follows                
Tutorial 1 where you learnt how to draw a schematic and run an AC simulation.  
 

1. Common-source amplifier schematic  
First of all, create another cellview in your project library. We will start by designing a                
common-source amplifier with a resistive load.  
To begin with, you may want to add transistors to the schematic window.  
For the CS amplifier, the component you need is ​nmos1v from ​gpdk045​. As it highlighted in the                 
following picture, you need to specify the ​width​ and ​length​ of the transistor. 

 



✓ After specifying the above properties then you can put you component in the schematic.  
 

 
 
The procedure to instantiate a pmos device is similar to nmos except that you need ​pmos_1v ​from                 
gpdk045. 
 

 
 
Next, following the steps of the Tutorial 1, add a resistor (100 Ohms) and connect it to the                  
transistor using a wire. Add gnd to the schematic, and don’t forget to connect the bulk of the                  
NMOS to gnd.   

 
 
You need to bias your common source and for this purpose we use a component called ​vdd as                  
follow. This component is just a symbolic component and it doesn’t have any electrical property;               
it is used just to make the ​vdd connection easier. This component will give a global name to the                   
net attached to it. 
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Schematic after adding the vdd symbol: 
 

 
 

 
 
Now you must specify the value of vdd. For this, you will use a dc voltage source (vdc) of 1. 2V.  
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Schematic after adding the final components for biasing: 
 

 

 
Now add the input to the circuit; instead of using the exact value for the input, we define it as a                     
variable (Vin), then we can sweep this variable later for our DC analysis or other purposes. 
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Schematic after adding the input source:  
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Don’t forget to label the nets that are important for your design because you can find them easily                  
after the simulation in the simulation results.  
Don’t forget to check and save your design before any kind of simulation.  

 

2. Running Simulations  
 
Next, let us see how to run different kinds of simulations: 
 

1. DC Transfer Characteristics 
2. DC Operating Points 
3. g​m​ versus Vgs (and how to use the calculator) 
4. AC analysis 
5. Noise analysis 
6. Transient analysis 
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1. DC Transfer Characteristics: 
Running the DC sweep to get the DC characteristics of the Common Source amplifier. 
 
 

 
 

 
Before doing the simulation all the variables should be copied to ADE from the schematic of 
Cellview; in our case it is just one variable that is “Vin”. To do this, follow the image below: 
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Every variable you copy from the Cellview should have a default value before doing the 
simulation:  
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Specify the default value for the Variable “Vin” 

 
The ADE GUI after setting the default value for variable “Vin” 
The default value above is 0. Please choose a reasonable value for your simulation. Say 0.6V. 
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Run the simulation using the “Simulation -> Run”;  
Check whether the simulation has been done successfully.  

 

 
Plot the simulation results (Results -> Direct Plot -> Main Form): 
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Choose the results you want to see: 

 
Plot of Output Voltage versus Input Voltage: 
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2. DC Operating Points 
 

Setup analysis to extract small signal parameters of the transistor. First of all you should specify 
the DC voltage where you want to extract small signal parameters of the transistor.  
 

  
 

Choose DC analysis as the analysis you want to run (Don’t forget to check “Save DC Operating                 
Point”):  
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Print the small signal parameters of the transistor (Results -> Print -> DC Operating Points):  

 
Click the component you want to see the DC operating point for. As an example, for the NMOS,  

 
You can also Print DC Node Voltages and they will show up in the schematic window. 

 
3. Plot gm versus Vgs  

(Change the schematic to be similar to the following schematic): 
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Specify the Analysis:  
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Run the simulation and plot the ID versus Vgs (which is Vin in our design): 
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Use calculator (Tools -> Calculator) to calculate the derivate of the above figure, which will be                
gm:  
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4. AC Analysis: 
Set up AC analysis by changing the type of input source to “Vsin” as shown on the next page.                   
Please keep in mind that in this simulation the nonlinear circuit will be linearized around its DC                 
operating point (which is 0.6 V); therefore the amplitude of the AC signal in the following figure                 
(1V) will not break the condition for small signal analysis. It has been chosen just to make the                  
interpretation of the simulation results easier.  
 

19 
 



 
20 

 



 
The schematic after changing the type of input voltage source:  
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Final step to set up the AC analysis: 
 
 

 
You may of course choose a different frequency sweep range if you are interested in a narrower 
frequency range. 

 
Plot Simulation results as follow for the Output voltage: 
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Simulation Results for the Output voltage (These are complex values because they are phasors): 
 

 
Use the zoom button on the waveform window to highlight the frequency of interest. You may 
also choose to plot only AC magnitude, AC dB20 (for voltage gain), AC phase, etc. 

 
5. Noise Analysis: 

Setting up the noise analysis: 
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Plot the simulation ​results​:  
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6. Transient Analysis: 
 
Change parameters of the Input source for transient analysis:  
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Setup Transient Analysis: 
 

 
 

 
Run the simulation and Plot the results you want (Results -> Transient Signal):  
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