
EE140, Fall 2009 – Lab 1: Simulating simple circuits using HSPICE 

 

Objective: The goal of this lab is to familiarize yourself with running HSPICE and 

AvanWaves in Unix. 

 

Before you begin: You must have an EECS named account or some other way to log 

into the department servers.  NOTE: This lab is to be done individually. 

 

Procedure: 

Getting started: 

1) Log into cory.eecs.berkeley.edu or any of the other servers with 

hspice and awaves using putty with X11 tunneling enabled.  See http://www-

inst.eecs.berkeley.edu/connecting.html#network if you don’t know how to 

connect. 

2) Run Xming (or Exceed) in Windows. 

3) Create a new .sp netlist file using your text editor of choice.  You should have a 

new netlist for each of the three simulations. 

 

Simulations: 

1) Perform a DC analysis of a PMOS-loaded NMOS common source amplifier as 

shown in the figure below.  Use the device parameters supplied in the appendix. 

a. Plot current and Vout vs. Vin for Vbias,pmos = {1, 1.5, 2V}.  Use the .alter 

parameter to change Vbias,pmos. 

b. Find gm and ro at nominal Vin and Vbias,pmos.  Use lx7 and lx8.  See 

http://www.seas.harvard.edu/courses/es154/hspice_quick_ref.pdf. 

2) Perform an AC analysis of a simple one-pole RC lowpass filter like the one 

shown in the figure below for R = 1 kΩ and C = 1pF.  Choose an appropriate 

frequency range and step size. 

a. Plot the magnitude (log-log) and phase (lin-log) of the transfer function. 

b. Use a cursor to find the corner frequency and the phase at the -3 dB point. 

3) Perform a transient analysis of the PMOS-loaded NMOS common source 

amplifier.  Use a step size of 0.01 ns and duration of 80 ns.  The pulse should 

have an amplitude of 3V, rise and fall time of 2 ns, and should be high for 10 ns. 

 

Left: PMOS-loaded NMOS common source amplifier. 

 

Below: Simple one-pole RC lowpass filter. 



 

Checking off: 

Show your netlist and simulation results to the TA, either one by one or all at once at the 

end.  Please don’t waste paper by printing them out. 

 

Appendix: 

General parameters: 

Vdd = 3V 

Vbias,pmos = 2V 

Vin = 1V 

R = 1 kΩ 

C = 1 pF 

 

Model parameters: 
.param vtn=0.5 

.param vtp=-0.5 

.model nmos1 nmos vto='vtn' 

+ tox=6.9nm kp=200u lambda=0.1 gamma=0.5 phi=0.6 

+ capop=0 cgso=0.5n cgdo=0.5n pb=0.5 cj=1e-3 

.model pmos1 pmos vto='vtp'  

+ tox=6.9nm kp=100u lambda=0.1 gamma=0.5 phi=0.6 

+ capop=0 cgso=0.5n cgdo=0.5n pb=0.5 cj=1e-3 

 

NMOS parameters: 

w = 100u 

l = 1u 

AD = 1e-10 

AS = 1e-10 

 

PMOS parameters: 

w = 200u 

l = 1u 

AD = 2e-10 

AS = 2e-10 


