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Computer-Aided Analysis of Electronic 
Circuits

Laboratory 4
The description of the independent sources

supported by PSpice A/D
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Analog Device Summary

Passive device Independent 
sources

Controlled sources Controlled switch Semiconductors

R – Resistor
C – Capacitor
L – Inductor
K – Inductor coupling
T – Transmission line

V – Independent 
voltage source
I – Independent 
current source

E – Voltage-
controlled voltage 
source
G – Voltage-
controlled current 
source
F – Current-
controlled current 
source
H – Current-
controlled voltage 
source

S – Voltage-controlled 
switch
W – Current-controlled 
switch

D – Diode
Q – Bipolar transistor
J – Junction FET
M – MOSFET
B – GaAsFET
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There are 2 types of independent sources:

- independent current source ( I )

- independent voltage source ( V )

The independent current source and independent voltage source devices 

have the same syntax. 

For an independent voltage source just substitute a I for the V. 

Independent sources
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General form  

V<name>  <N+>  <N->  [[DC] <value> ] [AC <magnitude value>  [phase value]]

+ [transient specification]

Examples 

Vcc 22 0 15 

Vin 1 0 DC 3.5 AC 1 

Vsignal 3 0 AC 1 90 

ISIN 0 1 DC 100m SIN(100m 10m 1k) 

Vin 1 0 AC 1 PULSE(0 5 1m 20u 20u 5m 15m)

Independent voltage source
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Description

The N+ and N- represents the positive and negative node, 
respectively. In the case of independent voltage source, the 
positive current flows from the N- node through the source to 
the N+. 

In the case of independent current source, the positive current 
flows from the N+ node through the source to the N-.

For the DC, AC, and transient values, the default value is zero.

None, any, or all of the DC, AC, and transient values can be 
specified.

Independent voltage source
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Description

[[DC] <value> ] – value of source for DC operating point 
analysis

[AC <magnitude value>  [phase value]] – AC magnitude and 
phase for AC sweep analysis

[transient specification] – specification for time varying 
source

Independent voltage source
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The transient specifications must be one of the following 
sources:

PULSE (<parameters>) for a pulse waveform

SIN (<parameters>) for a sinusoidal waveform

PWL (<parameters>) for a piecewise linear waveform

EXP (<parameters>) for an exponential waveform

SFFM (<parameters>) for a frequency-modulated waveform

The transient specifications
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General form  

PULSE (<v1> <v2> <td> <tr> <tf> <pw> <per>)

The transient specifications: pulse waveform

pw
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PULSE waveform parameters:

The transient specifications: pulse waveform

Parameters Description Units Default

V1/I1 Initial voltage/current volt/amper -

V2/I2 Pulsed voltage/current volt/amper -

td Delay sec 0

tf
Fall time sec TSTEP

tr Rise time sec
TSTEP

pw
Pulse width sec

TSTOP

per Period sec TSTOP
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The variables TSTEP and TSTOP used as default values for tr, tf, 
pw and per parameters are set by the .TRAN (transient 
analysis) command. 

TSTEP is the print step value 

TSTOP is the final time value.

Examples of sources generating pulse waveforms:  

V1 5 0 PULSE(-2 3 5m 2m 4m 3m 15m) ; voltage source pulse

Ip 0 4 PULSE(100m 500m 0.5 30m 20m 50m 150m) ; current source 
pulse

The transient specifications: pulse waveform
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General form  

SIN (<V0>  <ampl>  <freq>  <td>  <df>  <phase>)

Examples

ISIG 10 5 SIN( 2 2 5Hz 1sec 1 30)

Description

The sinusoidal waveform causes the voltage to start at V0 and stay 
there for <td> seconds.

The transient specifications: sinusoidal waveform 
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SINUSOIDAL waveform parameters

The transient specifications: sinusoidal waveform 

Parameters Description Units Default

V0 Offset voltage/current Volt/amp -

ampl Peak amplitude amp -

freq Frequency hertz 1/TSTOP

td Delay time Sec 0

df Damping factor 1/sec 0

phase Phase delay degree 0
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The transient specifications: sinusoidal waveform
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General form  

EXP (<V1>  <V2>  <td1>  <tc1>  <td2>  <tc2>)

Examples

Vexp 1 0 EXP(1 5 0.5 0.1 2 0.4) 

Description

The exponential waveform causes the voltage to be V1 for  the first 
td1 seconds. Then, the voltage decays exponentially from V1 to 
V2 using a time constant of tc1. The decays lasts td2-td1 seconds. 
Then, the voltage decays from V2 back to V1 using a time 
constant of tc2.

The transient specifications: exponential waveform 
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EXPONENTIAL waveform parameters:

The transient specifications: exponential waveform

Parameters Description Units Default

V1 initial voltage Volt -

V2 Peak voltage Volt -

td1 Rise-delay time Sec 0

tc1 Rise-time constant Sec TSTEP

td2 Fall-delay time Sec <td1>+TSTEP

Tc2 Fall-time constant sec TSTEP



C www.study.tuiasi.ro www.learning.tuiasi.ro

””Title of disciplineTitle of discipline: : CAAECCAAEC

www.etti.tuiasi.ro

The transient specifications: exponential waveform

Vexp 1 0 EXP(1 5 0.5 0.1 2 0.4) 
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General form  

PWL <corner_points>*

where corner_points are:

Pair of values (<tn>,<vn>) that specifies the source value vn

at time tn. 

The voltage at a time between the intermediate points is 
determined by Pspice by using linear interpolation.

The transient specifications: piecewise linear 
waveform
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The following waveform corresponds to an independent voltage source which 
description is:

Vin 1 0 PWL (1,0.5) (2,2) (4,3.5) (6,1) (7,2)

The transient specifications: piecewise linear 
waveform
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Other general forms

- to repeat <n> times:

PWL REPEAT FOR <n> <corner_points>* ENDREPEAT

- to repeat forever

PWL REPEAT FOREVER <corner_points>* ENDREPEAT

Examples

V1 3 8 PWL REPEAT FOR 3 (1,1) (2,3) (3,3.5) (4,1) ENDREPEAT 

V1 3 8 PWL REPEAT FOREVER (1,1) (2,3) (3,3.5) (4,1) ENDREPEAT

The transient specifications: piecewise linear 
waveform



C www.study.tuiasi.ro www.learning.tuiasi.ro

””Title of disciplineTitle of discipline: : CAAECCAAEC

www.etti.tuiasi.ro

SFFM – Single-Frequency Modulation Source

General form  

SFFM ( <V0> <ampl> <fc> <mod> <fm>)

Example

Vsffm 1 0 SFFM(1 2 10k 2.75 2k) 

The transient specifications: SFFM waveform
(Frequency modulated waveform)
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SFFM waveform parameters

The SFFM waveform formula:

VSFFM(t) = V0 + ampl∙sin[2π∙fc∙t + mod∙sin(2π∙fm∙t)]

The transient specifications: SFFM waveform

Parameters Description Units Default

V0 Offset voltage Amp -

ampl Peak amplitude Amp -

fc Carrier frequency Hertz 1/TSTOP

mod Modulation index 0

fm Modulation frequency hertz 1/TSTOP
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Application 1 – description of a circuit with different independent sources

Applications

Activities:

• Let consider the circuit having 6 independent sources as shown on next slide. 

• Describe the circuit into the SPICE circuit file (.cir). For each source specify the type waveform and its 

parameters  corresponding to the given waveform.  

• Add  .TRAN command to perform a transient analysis.

.TRAN 0.5m 15m 0 0.1m

• Perform the simulation 

• In the Probe graphic analyzer plot the nodal voltages V(1), V(2), …, v(6) and check if the resulting 

waveforms are identical with given waveforms.  
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Applications
Application 1: Circuit schematic

1 2 3 4 5 6



Waveform of source V1

Applications

1
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Applications
Waveform of source V2

2
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Applications
Waveform of source V3

3
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Applications
Waveform of source V4

4
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Applications
Waveform of source V5

5
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Applications
Waveform of source V6
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