SIMULATION EXERCISES WITH SPICE - PART 2 -

Dr. J. E. Rayas Sanchez

1. Write a SPICE netlist to obtain the output curves of a MOS transistor in common source configuration.

Use an n-channel MOSFET with W/L = 40um/2um, Vi = 1.8V, Kp = Cox = 150 pA/V2 (level 1 SPICE
model). Vary vgs from 0 to 5 volts with increments of 0.5V, and vps from 0 to 50 volts with increments of 0.1V.

a) Using A =0, you should get:
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b) Using A =0.01 V-1, you should get:
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¢) Using A =0.05 V1, you should get: A
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Notice the channel length modulation effects.
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2. Obtain the large signal transfer function of the following Voltage Limiter, assuming V1 = 3V, V. =
-3V, R1 = R2 = 10Q, RL = 10KQ and ideal diodes. Vary V, from -5V to 5V.

v — v{out)

—————————————————————————————————————————————————————————————————————————————————————

_________________________________________

Apply a 5V, 1KHz, sinusoidal input signal
and plot the output voltage from 0 to 4 ms,
using a plotting time step of 1us:

v —w(in) viout)

-----------------------------------------
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-------------------------------------------

...........................................

Obtain the spectrum of the input and output transient
voltages using a SPICE Fourier command:

B WinSpice v1.05.01

File Edit Settings
Circuit: Bridge Uoltage Limiter using Ideal Diodes ~

Help

TEMP=27 deg C
Transient analysis ... 180%
Fourier analysis for u{in) :
Ho. Harmonics: 1@, THD: 6.59721e-14 %, Gridsize: 268, Interpolation Degre

Phase Horm. Phase

|Harmonic Frequency Magnitude Norm. Mag

i) 0.0000800e+00 -4 26326e-16 0.000000e+08 O.000000e+00 0. 000000e+00
1 1.000008e+03 4.999980e+00 2.101142e-67 1.000008e+00 0.000000e+00
2 2.000008e+03 1.427972e-15 -1.37952e+82 2._.855954e-16 -1.37952e+02
3 3.000008e+03 4_197715e-16 -1.30574e+82 8.395464e-17 -1.308574e+02
4 4.000008e+03 6.287856e-16 —1.42222e+82 1.257576e-16 -1.42222e+02
5 5.000008e+03 ?.311863e-16 -6.67175e+81 1.862380e-16 -6.67175e+01
[i] 6.000008e+03 1.067898e-15 -2.57351e+81 2.1358085e-16 -2.57351e+01
7 7.000008e+03 1.825791e-15 -1.00734e+82 3.651596e-16 —1.008734e+02
8 8.000008e+03 4_837523e-16 -4.128087e+81 9.675085e-17 -4.12807e+01
9 9.000008e+03 1.641641e-15 —1.46829e+82 3.283295e-16 -1.4682%e+02

Fourier analysis for u{out):
Ho. Harmonics: 1@, THD: 18.5431 %, Gridsize: 288, Interpolation Degree:

-

Phase Horm. Phase

|Harmonic Frequency Hagnitude Horm. Mag

[} 0.0000800+80 4_796163e-16 0.8080080c+00 0.0A0000e+00 0.000000e+ 00
1 1.8000008e+03 3.567765e+00 —1.42919e-06 1.8080680c+00 0.000000e+00
2 2.8000080+03 1.77686850-16 —1.68093e+02 4.988163e-17 —1.68993e+02
3 3.8000080+03 6.5262020-61 4.056220e-06 1.829238e-61 5.485411e-06
y 4.8000080+03 1.8207720-15 —6.82624e+01 2.886322e-16 —6.82624e+01
5 5.8000080+03 1.753873e-62 4.133048e-04 4.915888e-03 4.148240e -4
6 6.8000080+03 2.8216270-15 -5.656400+01 5.6663609e-16 -5.65649¢e+01
7 7.8000080+03 1.00026860-61 1.80008000+02 2.8284678¢-02 1.8000800+02
8 8.8000080+03 1.24683680-15 —-3.3804he+01 3_.476508e—16 -3.3804he+ 01
9 9.0000080+03 3.5588350-62 —1.8008080+02 0.9525480-63 —1.80080e+A2
bl
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Now use diodes 1N4004 and repeat the analysis. Notice that the Total Harmonic Distortion at the output
increased from THD=18.54% to THD=21.60%

Using again diodes 1N4004, increase the amplitude of the sinusoidal input voltage from 5V to 10V, and
obtain again the Fourier components of the output voltage; notice that THD increases to 34.5%.
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