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1.GETTING STARTED WITH PSPICE

Let us know how to download and install PSpice in your personal
computer/laptop. Follow the below instruction to install PSpice free trial.

Step 1: Type “PSpice A/D lite” in the Google browser. You can see the below
result.

Go gle PSpice A/D lite X & Q

Q Al [ Images ¢ Shopping [ Videos @ Maps i More Settings  Tools

About 5,02,000 results (0.40 seconds)

https:/iwww.pspice.com » technology » pspice-ad ~

PSpice A/D | PSpice

PSpice A/D. Cadence® PSpice® A/D is a full featured analog circuit simulator with support for
digital elements. It integrates easily with Cadence PCB schematic ...

Step 2: Click on the link “nttps://www.pspice.com > technology > pspice-ad” , you can
shifted to the PSpice technology (See the image below).

P S p | Ce Products & Solutions ~ PSpice Models ~ User Forums  Learn PSpice ~ Academic  Contact Log in Q

PSpice A/D

Cadence® PSpice® A/D is a full featured analog circuit simulator with support for digital elements. It integrates easily with Cadence

PCB schematic entry solutions and comes with an easy-to-use graphical user interface that equips the user with the complete design

process to help solve virtually any design challenge from high-frequency systems to low-power IC designs. Due to its wide popularity
PSpice models with built-in mathematical functions and behavioral modeling techniques are available from many IC vendors.

Step 3: Click on “Free Trial”, you will directed to orcad.com

Call Us: 33 177.01.82.90 | Free Trial How to Buy Contact Us English

................... PRODUCTS HOW TO BUY RESOURCES ABOUT OrCAD

Start Your Free PSpice Trial Today

Start Your Free Trial > ‘ Why PSpice > ‘




Step 4: Click on “Start your Free Trial”

O C J \ DYM
CADENCE PCEB SOLUTIONS

Start Your OrCAD Free Trial

Email
Confirm Email

Country of Residence™

Next>

Step 5: Fill your details, you will get mail communication from orcad team.
Start download the file and then install in your personal computer/laptop.

Step 6: After successful installation, goto Start>> Programs>> Orcad Release >>
PSpice

(Courtesy: websites:: http://google.com, http://pspice.com and
http://orcad.com)



2. INTRODUCTION TO PSPICE

SPICE stands for Simulation Program with Integrated Circuit Emphasis. PSPICE
stands for PC version of SPICE. For computer aided analysis of circuits we can
use PSPICE as a tool. There are two ways of circuit simulation in PSpice, namely,
PSpice Schematics and PSpice A/D. In PSpice schematics we should draw the
circuit in simulator using components and then go for analysis. Where as in
PSpice A/D, we do analysis using coding rules. Here the analysis of circuits
(throughout the text) is done with PSpice A/D simulation tool.

Some rules and facts about PSpice are listed under.

1.

8.

PSpice isnotcase sensitive. This means that names such
as Vbus, VBUS, vbus and even vBuUS are equivalent in the program.
All element names must be unique. Therefore, you can't have two resistors
that are both named "Rbias," for example.
The first line in the data file is used as a title. It is printed at the top of each
page of output. You should use this line to store your name, the
assignment, the class and any other information appropriate for a title
page. PSpice will ignore this line as circuit data. Do not place any actual
circuit information in the first line.
There must be a node designated "0." (Zero) This is the reference node
against which all voltages are calculated.
Each node must have at least two elements attached to it.
The last line in any data file must be ".END" (a period followed by the
word "end.")
All lines that are not blank (except for the title line) must have a character
in column 1, the leftmost position on the line.

» Use "*" (an asterisk) in column 1 in order to create a comment

line.
» Use "+" (plus sign) in column 1 in order to continue the
previous line (for better readability of very long lines).
» Use "." (period) in column 1 followed by the rest of the "dot

command" to pass special instructions to the program.

» Use the designated letter for a part in column 1 followed by
the rest of the name for that part (no spaces in the part name).
Use "whitespace" (spaces or tabs) to separate data fields on a line.



9. Use ™" (semicolon) to terminate data on a line if you wish to add
commentary information on that same line.

The above basic information is essential to use PSpice to write the code in

simulator.

After learning the guidelines to write the program, we will start working on
PSpice A/D.

Goto Start>> Programs>> Orcad Release >> PSpice (Click)

The workspace window for PSpice A/D will open as shown below

{8 pspice AD Lite - 0 X
Fie View Smulation Tools Window Help B}

i-weas [ynejac|| I b n

W48 [MENE|[mER Y| [KYFURTAGE L

[Em aaa




Then Select “File>> Text Window”

4 pspice A/D Lite

Eile View Simulation Tools Window Help B
Simulation Profile

, [ > [n |
lext File Ctrl+N
% o | | AYFWAGaYEY

@ Open... Ctrl+0

) Open Simulation...

Close Simulation

y Printer Setup...

Log Commands...
Run Commands...

Recent Files 4

:
{  RecentSimulations »
{

Exit

Later, write the sequence of instruction as per circuit node points and the values
specified for the components.

After completion of coding, in order to save the file use extension “filename.cir”
Example: abc.cir

At the time of running the code, there are two extension files will create (as per
the code instructions). Those are “filename.out” and “filename.prb”.

If circuit execution will success, filename.out will display code of instructions
along with output specified parameters. Else it display the code along with
errors.

With the filename.prb, we will obtain the simulation results in graphical manner.



3.SYNTAX FOR ELECTRICAL ELEMENTS

An electrical circuit is the interconnection of electrical elements. Those are
voltage sources, current sources, resistors, inductors and capacitors. All the
elements are having their own units. PSpice is a computer program used mostly
by engineers and scientists. Accordingly, it was created with the ability to
recognize the typical metric units for numbers. Unfortunately, PSpice cannot
recognize Greek fonts or even upper vs. lower case. Thus our usual
understanding and use of the standard metric prefixes has to be modified. The
list of metric prefixes are mentioned under.

Number Prefix Common Name
10% "T" or "t" tera
10° "G"or"g" giga

106 "MEG" or "meg" mega

10° "K" or "k" kilo
103 "M" or "m" milli
10° "U" or "u" micro
10°  "N"or"n" nano
1012 "P" or "p" pico
10 "F'or"f" femto

These are the large and small numbers used by engineers, to specify
voltage/current/resistance/capacitance/inductance.

An alternative to this type of notation, which is in fact, the default for PSpice
output data, is "textual scientific notation." This notation is written by typing an
"E" followed by a signed or unsigned integer indicating the power of ten. Some
examples of this notation are shown below:

156,000 = 1.56E5



-0.0000335 = -3.35E-5

9460000 = 9.46E6

Now we come across the representation of large and small values of electrical
elements. Let us look at the syntax of electrical elements in an order.

Ideal Independent Voltage Source and Ideal Independent Current Source:

To understand the syntax of ideal voltage source and ideal current source, let
us consider a simple circuit as shown below.

figure (1)

Ideal Independent Voltage Source:

The beginning letter for the representation of the ideal independent voltage
source is "V." After the ‘V’ we can add any alphabet/numeric for suit of given
circuit. From the sample circuit shown in figure (1), we can write the syntax for
the voltage source as below.

Syntax:

*name +node -node type value comment
Vs 1 0 DC 20.0v; "V" after “20.0" is optional

Where +node means positive node; -node means negative node.

Ideal Independent Current Source:

The beginning letter for the representation of the ideal independent current
source is "I." After the ‘I’ we can add any alphabet/numeric for suit of given
circuit. From the sample circuit shown in figure (1), we can write the syntax for
the voltage source as below.



Syntax:

*name +node -node type value comment
Is 3 2 DC 2.0MA; 2mA flows from node 3 to 2
Resistor:

The first letter in the representation of a resistor must be "R"

Syntax:

*name +node -node value comment

Ra 1 2 5k; reported current from 1to 2
Rb 2 0 4k ; reported current from 2 to 0
Rc 3 0 1k ; reported current from 3 to O

Voltage Controlled Voltage Source

-+
e o,

Syntax: Name n+ n- nc+ nc- gain(a)
Ebar 1 2 3 4 24,0

Current Controlled Current Source

n+
(22 (3
e i
le o
- 4B (4]
Syntax: *Name n- n+ Vmonitor Gain

Fve 1 2 Vc 50.0
Vc 3 4 DC 0V ; controls Fvc




Linear Inductors in PSpice

Name of linear inductor begins with the letter” L” in column 1 of the source
listing.

Syntax:
Name nodelist L_val
Lag 1 2 50m [C=2.5
(or)
Lag 1 2 50mH [IC=2.5A; ICis the initial condition as current

The inductance of the above element is 50mF. This can be represented as "50m"
in PSpice. Note that the initial current is assumed to flow from the first node in
the node list through the inductor towards the second node in the node list. If
there is a need to change the direction of this initial current, either reverse the
order of the nodes in the node list or place a minus sign in front of the value of
the initial current.

Note: The "H" for henrys and the "A" for amps will be ignored by PSpice.

INDUCTOR

Linear Capacitors in PSpice

Name of linear capacitor begins with the letter” L” in column 1 of the source
listing.

Syntax:
Name nodelist C_val
Ctb 4 5 50uF 1C=20
(or)

Cfb 4 5 50uF IC=20V; IC s the initial condition as voltage



Note: PSpice would ignore the "F" for farads and the "V" for volts.

Clh
O pukF o
¢ s
| A
P+ 20 vV - !
CAPACITOR

The capacitance of the above element is 50uF. This can be represented as "50u"
in PSpice. Note that the polarity of the initial voltage (as shown) is such that the
positive side is the first node in the list with the negative side on the second
node in the list. To reverse the polarity of the initial voltage for the simulation,
either reverse the order of the nodes in the node list or place a minus sign in
front of the value in the "IC=" phrase.



4.Develop a program for an electrical circuit

Let us consider a simple circuit as shown below to understand of writing a code
in the PSpice A/D.

50 2502

AN AN
30\!(% 4002 % % 1502

Problem statement: Determine the current flowing through the 40 Q resistor.

Step 1: Assign the node numbers at all node points in the circuit. Out of them
one node number should be ‘0’ as reference.

Step 2: Write the circuit file in text simulator
CIRCUIT FILE :

** Determining the current flowing through 40 Q resistor** -- First line is a
Comment line (Left for headings like)

VS 1 0 DC 30V; Source voltage between node 0 and node 1
R11 2 50HM; R1 kept between node 1 and node 2

R2 4 0 400HM; R1 kept between node 1 and node 2

R3 2 3 250HM; R1 kept between node 1 and node 2



R4 3 0 150HM; R1 kept between node 1 and node 2
V1 2 4 DC OV, DC voltage of OV is required to know the current through the 40 Q resistor

.END; To terminate the program

Now save the file with “name.cir”

After successful execution, it will provide the results at output file.

OUTPUT FILE :

kxkE08/14/19 12:52:40  r¥AxExAAAkAAAX  PSpice Lite (Mar 2000)

3k 3k 3k 3k 3k >k 3k %k 3k %k >k 3k %k %k >k k k

**  Determining the current flowing through 40 Q resistor**
***%  CIRCUIT DESCRIPTION

%k >k 3k 3k 3k 3k %k >k >k ok 3k 3k %k %k >k >k 5k 3k 3k %k %k >k 3k 3k 5%k %k %k >k >k 3k 5k >k >k >k 3k %k >k >k 3k 3k 3%k %k %k >k >k 3k 3%k %k %k >k >k %k 3% %k %k %k >k %k 5%k %k *k %k %k k

% 3k 3k 3k %k %k %k %k >k %k %k %k %k %

VS10DC 30V
R11250HM
R2 4 0400HM
R32 3 250HM
R4 3 0 150HM
V124DCOV
.END

wkkk  08/14/19 12:52:40 R¥Fkxkxkkkkxkx  pSpice  Lite (Mar 2000)

%k 3k %k 3k %k %k %k %k >k %k >k %k %k %k *k %k k

#node voltages#

kHx%k  SMALL SIGNAL BIAS SOLUTION ~ TEMPERATURE = 27.000 DEG C

%k 3k %k 3k 3k >k 3k %k >k 5k >k 3k %k >k 5k >k 3k %k >k >k >k 3k %k 3k >k >k 3k %k %k >k %k %k >k 5%k %k >k >k 5%k >k 3k %k >k 5%k %k 3k %k >k 5%k %k 3k %k >k 5%k %k 3%k %k >k %k %k 5%k %k %k *k %k

% 3k %k 3k %k %k 3k %k >k %k %k %k %k k

NODE VOLTAGE NODE VOLTAGE NODE VOLTAGE NODE VOLTAGE



(1) 30.0000 (2) 24.0000 (3) 9.0000 (4) 24.0000

VOLTAGE SOURCE CURRENTS
NAME CURRENT
VS -1.200E+00
V1 6.000E-01
TOTAL POWER DISSIPATION 3.60E+01 WATTS
JOB CONCLUDED
TOTALJOB TIME .03

Here the current at V1 is the answer (i.e current flowing through the 40 Q
resistor).



5. Analyse the response of DC circuits

Now we will see some problems on node voltage calculations and currents in
any specific part of a circuit.

1. Find V1, V2 and V3 by using pspice model ?

V152 V2 2% \3

WA

W 400 B0

Step 1: Assign nodes

Step 2: Create circuit file

CIRCUIT FILE :
#node voltagestt
VS 10DC 30V

R11250HM



R2 2 0 400HM
R3 23 250HM
R4 3 0150HM

END
Step 3: Results at output file
OUTPUT FILE:

KHAK (0811419 12:20:43 **HHkkskskkkokkk PSpice Lite (Mar 2000) *** ¥k kokdokokokx

#node voltages#

****  CIRCUIT DESCRIPTION

s ke s sk ks ko s ko ke ks ke ks ko s ko ke s ke s ks ke ks ke o sk ke o sk ks ke ks ke ks ko sk ks ke ks ko sk ko sk ks ke ks ko sk ok o sk o sk ok ok sk o
VS 10DC 30V

R11 2 50HM

R2 2 0 400HM

R3 2 3 250HM

R4 30 150HM

.END

*¥%K 08/14/19 12:20:43 *******xxkk%%* pSpica [jte (Mar 2000) ***** ¥k kkkkkkkk o+

#node voltages#

**%*  SMALL SIGNAL BIAS SOLUTION  TEMPERATURE = 27.000 DEG C

sk ok o oo o ko ok ok ook o ok ok o ko ok ok o ok o ok ok ok o ok ok ok ko ok o ko ok ok
NODE VOLTAGE NODE VOLTAGE NODE VOLTAGE NODE VOLTAGE

(1) 30.0000 (2) 24.0000 (3) 9.0000

VOLTAGE SOURCE CURRENTS

NAME CURRENT

VS -1.200E+00

TOTAL POWER DISSIPATION 3.60E+01 WATTS
JOB CONCLUDED

TOTAL JOB TIME .02



2. For the circuit shown below, find lo and Vo by using pspice model ?

Step 1: Assign nodes

-

-

Step 2: Create circuit file

CIRCUIT FILE
VS10DC3M
R123 4K

R2 40 20K
vi21DCoV
E130400.01
F140V150

.END

O
+
501, 0kQ 1y
O
T |
L — »
SR . +3 .



Step 3: Results at output file
OUTPUT FILE

*xk%k 08/16/19 11:20:30 ******xkkkxkk* pSpice Lite (IMar 2000) ***H** kkkkkkokkokok ¥

***%  CIRCUIT DESCRIPTION

s ok ok ok o ok ok sk sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok K kK ok o ok ok sk ok ok ok K kR ok ok ok o sk ok sk ok ok ok ok ok ke ok ok ok ok ok ok ok kK ok ok ok ok ok ok ok ok oK KoK K Kk ok ok ok ok ok
V§10DC3M

R123 4K

R2 40 20K

V121DCOoV

E130400.01

F140V150

.END

* % % % 08/16/19 11:20:3Q ** % * ok kokkkok kokok PSpice Lite (Mar 2000) ****** sk kkkokokok ok k4 %

*k**kEk  SMALL SIGNAL BIAS SOLUTION TEMPERATURE = 27.000 DEG C

ok K K oK oK ok ok o K K oK oK ok o o K oK oK ok ok ok ok Kok ok ok o ok ok ok sk ok ok ok ok ok ok ok 3k ok oK ok ok o o ok oK oK oK ok o o ok ok ok ok ok ok o ok ok ok ok sk ok ok ok ok ok ok kR ok Kk
NODE VOLTAGE NODE VOLTAGE NODE VOLTAGE NODE VOLTAGE

( 1) .0030 ( 2) .0030 ( 3) .0021 ( 4) .2143

VOLTAGE SOURCE CURRENTS

NAME CURRENT

VS -2.143E-07

V1 -2.143E-07

TOTAL POWER DISSIPATION 6.43E-10 WATTS
JOB CONCLUDED

TOTAL JOB TIME .03



3. Find Ix and Vx by using pspice model.

l

" _
10 Q
——AWW
A Ux
3A vy
0v ()
+
X 2Q
Step 1: Assign nodes
'.1 J e~ :-\
| o {a Yo AN— S EEEE——
i . ) R.=5n
= : [
;;2:5“ ; Y
- - E

Step 2: Create circuit file

CIRCUIT FILE

V dep | source, | dep v source
VS 10 DC 50V

R152 100HM

R2 30 20HM

R3 24 50HM

IS32DC3A

G132300.25

V115DCov

H140V14

.OP



.DCVS 50501
.PRINT DC I(R1) V(2,3)

.END
Step 3: Results at output file
OUTPUT FILE

#node voltages#
**%*  CIRCUIT DESCRIPTION
s ke sk sk ks ko s ko sk ks ke ks ko s ko ke sk sk ke s sk ks ks ko sk ke o sk sk ks ke ks ko sk ks ke ks ko sk ko sk sk sk ko sk ks ok ko ok s ks ok
VS 10 DC 50V
R152 100HM
R2 30 20HM
R3 2 4 50HM
IS32DC3A
G132300.25
V115DCOoV
H140V14
.OP
.DCVS50501
.PRINT DC I(R1) V(2,3)
.END
*¥%K 08/14/19 15:45:42 *******xxkk%%* pSpica [jte (Mar 2000) ***** ¥k kkkkkkkk o+
#node voltages#
*#**  DCTRANSFER CURVES TEMPERATURE = 27.000 DEG C
e s ok o o oo ok ko ok ook ok ok ok o ko ok ok o ok o ok ko ok ok ok ok ok ok ok ok ok ok
VS I(R1) V(2,3)
5.000E+01 2.105E+00 3.295E+01
*¥%% 08/14/19 15:45:42 ******¥xxkkk%* pSpica Ljte (Mar 2000) ***** ¥k kkkkkkkk ok
#node voltages#
*#x%*  SMALL SIGNAL BIAS SOLUTION TEMPERATURE = 27.000 DEG C

3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k %k %k 3k 3k 3k 5k %k %k 3k 3k 3k 3k %k %k %k 3k 3k %k %k %k %k 3k 3k 3k 3k 5k 3k 3k 3k sk %k %k %k 5k 3k >k >k %k >k 5k 3k 3k sk 3k 5k 5k %k %k >k 3k 5k 3k %k %k %k k ok %k k

NODE VOLTAGE NODE VOLTAGE NODE VOLTAGE NODE VOLTAGE



( 1) 50.0000 ( 2) 28.9470 ( 3) -4.0000 ( 4) 8.4211

( 5) 50.0000
VOLTAGE SOURCE CURRENTS
NAME CURRENT
VS -2.105E+00
V1 2.105E+00
TOTAL POWER DISSIPATION 1.05E+02 WATTS
Ak (0811419 15:45:42 ***k*kkkkkkkkx PSpice |jte (Mar 2000) *****+kkkkkkkxkk
#node voltages#
****  OPERATING POINT INFORMATION  TEMPERATURE = 27.000 DEG C

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k >k 3k >k 3k 3k 3k %k 3k %k >k 3k 3k %k 3k %k %k >k 3k 3k 3k 3k %k %k >k %k >k 3k 3k 3k %k 3k %k 3%k %k >k 3k 3k 3k %k %k %k >k 3k 3k 3k >k 3k %k >k 3k 3k >k 3k 3k 3%k %k %k %k >k %k 3k >k *k >k *k %k

**** VOLTAGE-CONTROLLED CURRENT SOURCES

NAME G1

[-SOURCE -1.000E+00

**%* CURRENT-CONTROLLED VOLTAGE SOURCES

NAME H1

V-SOURCE 8.421E+00

[I-SOURCE 4.105E+00

JOB CONCLUDED

TOTAL JOB TIME 0.00



Sub-circuit model:

Here let us know how to create a sub-circuit, will helps in simplification of
complex circuit models.

Find node voltages for below given circuit using pspice model ?

Ra Eh
1 10 3 30 4 ]
#1 Ha
(a) (18] (5) (18
e ﬂmlﬁ
Vs Ig
a0 Be Bd 184
28 O 48 O ;
i
SUBCIRCUIT :

12

Twr

104

L



CIRCUIT FILE

Subcircuit

* name nodelist

.SUBCKT Example_ 1 5 12 18

lw 10 12 DC 10A

Ra 5 12 2.0

Rb 5 13 5.0

Rc 12 13 2.0

Rd 5 18 8.0

Re 13 18 3.0

Rf 10 13 1.0

Rg 10 18 6.0

.ENDS; It indicates sub-circuit termination
Vs 1 0 DC 50V

Ra 1 2 1.0 ;different from Ra above
Rb 3 4 3.0 ;different from Rb above
Rc 7 0 25.0 ;different from Rc above
Rd 6 0 45.0 ; different from Rd above
* nodelist name

X1 2 7 3 Example_1

X2 4 6 5 Example_1

.END

OUTPUT FILE:

*xx% 08/19/19 00:47:37 ****xkkkkkdkddkxk PGpjce Lite (Mar 2000) *****srkkkkkksss
Subcircuit

****  CIRCUIT DESCRIPTION

e e e eSS
*  name nodelist

.SUBCKT Example_1 5 12 18

lw 10 12 DC 10A

Ra 5 12 20

Rb 5 13 50

Rc 12 13 2.0

Rd 5 18 80

Re 13 18 3.0

Rf 10 13 1.0

Rg 10 18 6.0

.ENDS

Vs 1 0 DC 50V



Ra 2 1.0 ; different from Ra above

Rc

1

Rb 3 4 3.0 ;different from Rb above
7 0 25.0 ;different from Rc above
6

Rd 0 45.0 ; different from Rd above

* nodelist  name

X1 2 7 3 Example_1

X2 4 6 5 Example_1

.END

*xkx 08/19/19 00:47:37 **xwxswsksxxkx PSpice Lite (Mar 2000) **#ksskrsrscks
Subcircuit Example No. 1

****  SMALL SIGNAL BIAS SOLUTION TEMPERATURE = 27.000 DEG C

*hkkkhkkhkhhkhkhkhkhhkhkhkhhkkhhhkhkhkhhhkhkhhkhkhhhkhkhhhhkhkhhkhhkrhkhkhrrkrrhkkhirhhihiihrhhhiiihhiiiiiixik

NODE VOLTAGE NODE VOLTAGE NODE VOLTAGE NODE VOLTAGE
( 1) 50.0000 (2) 47.2110 ( 3) 34.3490 ( 4) 31.9190

( 5) 22.1730 ( 6) 36.4570 ( 7) 49.4640 (X1.10) 26.9140
(X1.13) 356740  (X2.10) 13.9800  (X2.13) 22.6150

VOLTAGE SOURCE CURRENTS
NAME CURRENT
Vs -2.789E+00
TOTAL POWER DISSIPATION 1.39E+02 WATTS
JOB CONCLUDED
TOTAL JOB TIME .02



6.Analyse the response of AC circuits

Representation of ac sources and ac analysis:

AC Voltage and Current Sources:

Syntax:

Name nodelist type value phase(deg)

Vac 4 1 AC 120V 30 ;phase angle 30 degrees
Vba 2 5 AC 240 ; phase angle 0 degrees

Ix 36 AC 10.0A -45 ; phase angle -45 degrees
Isv 12 9 AC 25mA ; 25 milliamps @ 0 degrees

Use of the .PRINT AC Command:

Syntax:

Type# points start stop

AC  LIN 1 60Hz 60Hz; <== what we want now.

AC  LIN 11 100 200; <==alinear range sweep

.PRINT AC VM(30,9) VP(30,9) ; magnitude & angle of voltage
.PRINT AC IR(Rx) [1(Rx) ; real & imag. parts Rx current

.PRINT AC VM(17) VP(17) VR(17) VI(17) ; the whole works on
node 17

Example:

AC LIN 101 2k 4k; 101 points from 2 kHz to 4 kHz
.AC LIN 11 800 1000; 11 pts from 800 Hz to 1 kHz



Example Circuit

We will analyze the following circuit at a frequency of 60 Hz.

Lg
1 Sob e, 3183 mi 3
A S s S
=
FEm
16 &2
Vs ol + o 1
ligiﬁj <_> 1% 1326 uF
Limn
31.83 mH
v

CIRCUIT FILE:-
60 Hz AC Circuit
Vs 1 0 AC 120V O
Rg 12 05
Lg 2 3 3.183mH
Rm 3 4 16.0
Lm 4 0 31.83mH
Cx 3 0 132.8uF
.ACLIN 16060
PRINT AC VM(3) VP(3) IM(Rm) IP(Rm) IM(Cx) IP(Cx)
.END

Points to remember in AC Phasor Circuit Analysis Using Pspice

e Use AC as the type for all independent sources.

e Specify phase angle of sources if other than zero degrees.

e There must be a ".AC" command to specify the frequency to be used for
all sources.

e Use a.PRINT AC command to specify which voltages and currents are to
be listed in the output file.



e M indicates magnitude, P indicates phase angle, R indicates real
part and | indicates imaginary part, when these letters follow V (for
voltage) or | (for current).



7.Perform network theorems

Problem on Thevenin’s Theorem:
Find the Thevenin’s equivalent circuit (Vth & Rth) for the below circuit to the

left of the terminals by using pspice model ?

5Q X 3Q

I
e
AW AW o a
6V 4>1.511 40
O b

CIRCUIT FILE
Thevenin example
Vs10DC6
R1125

R2343

R3404
V123DCO
F102V11.5

.TFV(4,0) Vs



OUTPUT FILE

¥¥%% 08/16/19 15:56:12 *¥** k¥ *xrkkkkx pSnica Ljte (Mar 2000) **** ¥ ¥k kkkkkiokok ok
Thevenin example

*%%*  CIRCUIT DESCRIPTION

s s s ok ok o o o ok ok ok ok ok ok ok ok sk ok sk ook ok ok ok ok o ok ok sk ok ok ok ook ok ok ok ok ok ok ok o ok ok ok ok ok ok ok ok sk sk sk ok ok ok ok ok ok ok ok ok ok
Vs10DC6

R1125

R2343

R3404

vV1i23DCO

F102V115

.TFV(4,0) Vs

KHAK (0811619 15:56:12 **HkHkkskkkkok ko PSpice Lite (Mar 2000) ****k* %k kkdokkdox sk

thevinin example

***k%  SMALL SIGNAL BIAS SOLUTION  TEMPERATURE = 27.000 DEG C

ko ok ook ook ok ok ok ok Kook ook o ko ok ko ok ok ok ok Kk ko ok ok ok ok ok ok Kok ok Kk kR ok ok ok ok ok ok Kk
NODE VOLTAGE NODE VOLTAGE NODE VOLTAGE NODE VOLTAGE

( 1) 6.0000 (2) 9.3333 ( 3) 9.3333 ( 4) 5.3333

VOLTAGE SOURCE CURRENTS
NAME CURRENT
Vs 6.667E-01

V1 1.333E+00

TOTAL POWER DISSIPATION -4.00E+00 WATTS
*#%%  SMALL-SIGNAL CHARACTERISTICS
V(4,0)/Vs = 8.889E-01
INPUT RESISTANCE AT Vs = -9.000E+00
OUTPUT RESISTANCE AT V(4,0) = 4.444E-01
JOB CONCLUDED

TOTAL JOB TIME .05



Problem on Maximum Power Theorem:

Determine the load resistance to receive maximum power from the source;
also find the maximum power delivered to the load in the circuit shown in
below using PSpice.

@
N oo
100V T @ ygt ©)
40 ok
©
CIRCUIT FILE:
VS10DC100
R11210
R22030
R31320
R43040

RL 2 3 RLOAD 1

.MODEL RLOAD RES(R=25)

.DC RES RLOAD(R) .001 40 .001
TFV(2,3) VS

.PROBE

.END



8. Exercise Problems

Problems on Node voltages and Specified branch currents:

1. Determine node voltages for the given circuit using pspice model ?

1Q 4Q

A AN

12\!.{9 30 g{m FDQA

-"-.*.-’\,_.-"-.".-“'-'_,

ANS:-V1=12V, V2=8.8089V, V3=0.449V.
2. Determine Vx and power absorbed by 12 Q Resistor using pspice

model ?

Y

20A(})

.-"’

12Q

b2
o)
t|7v
A
A
o
.
'-"l\-r" ll“'-"“‘-r'h

ANS:- 2V, 1.92 W.

3. Find node voltages and lo by using pspice model ?



8 Q)

—-".U.-"-‘f.-"-\_,.-"-»

10v ()

)

6 €

ANV
fid
-

'J“-"'."v!"'-"'\-.-'

ANS:- V(1,0)=10V, V(2,0)=2V, and lo =1A.

4. Find node voltages for the given circuit and current in 5kQ by using

pspice
model ?
A i + =% =
smA (4) 10kQ =V, 0.01, =5kQ <= 20kQ

[ 1 L]

ANS:- Vo = 50V, V1 = 2000V, and 1(5kQ) = 0.4 A

5. Determine il to i5 by using pspice model ?

i

3 ',
AN | .
I3
l i ’_il_‘
e 1< > | =i
200V (%) W2 103 lh 10 = l’-‘
|

ANS:- i1=11.2A, i2=1.6A, i3=9.6A, i4=6.4A, i5=3.2A.

6. Find Vo and lo by using pspice model ?

70 Q2 { ; = 300

-

P — ‘
wo0v(t) '—‘
S +

ANS:- Vo=32V, l0=0.8A.



7. Find v and i by using pspice model ?

i :
45 65
T AR Y
9A GF' rZ1S 228 338

ANS:-v=3V, i=6A.

8. Find the node voltages by using pspice model ?

40
ey
“ 20 5 80
I A 3
T <= ;
-% A ‘l'\'\._ _.2" EE-: ¢ Ll +> 2|I=-
0

ANS:- V1=4.8V, V2=2.4V, V3=-2.4V.

9. Find the node voltages by using pspice model ?

20
4i
340 2 .
I "'.r.ll'..'.'l'.‘.'\‘ q— :'
Jr L SN
4A GF ~* 40 6 Q)

ANS:- V1=32V, V2=-25.6V, V3=62.4V.

10. Find the node voltages by using pspice model ?



AAAN,
2V
I.'I — T
M 2
‘ N
2a(d) 20 402 (§)7A
L

ANS:- V1=-7.33V, V2=-5.33V.

11. Find the node voltages by using pspice model ?

60
5V S
oy £ 2 s v
*. N, Y ’
[
220 <40 230

ANS:- V1=7.608V, V2=-17.39V, V3=1.6305V.

12.Calculate lo by using pspice model ?

k) b

—_— 4 —=

o
’

2 40
uv(®) Q A

ANS:- lo=1.5A.



13. Find the node voltages by using pspice model ?

| 300 mA »  100Q 4

=) E -

\ N
< ‘\,-:_ ~ r}:( < Y
3002 7 502  0Q g <250 () s0v
- : A - Y
\\/ //
0

ANS:-V1=-10V, V2=14.286V, V3=50V.

14.Find currents i1, i2 and i3 by using pspice model ?

i 40
J".-"".-"" —,’-__
2A
~
= 'r: - -F-; '!-_:'u
20 = J' #
l Z1Q 1> =20
Y 9 T
10V | kl )

ANS:- i1=-0.4286A, i2=2.286A, i3=2A.
15.Find io by using pspice model ?

iy
—_—

{uz

60V (2
ANS:- io=1.73A.

I =]

= RO

A
L) '\r'\I L)

16.Find io by using pspice model ?



)
o
,lil N 3s
J.II * '\1:_; Y
265 55 om

ANS:- i0=29.45A.

17.Assume Vs = 100V, calculate V1 and Vo by using pspice model ?

2k 200 £

l_._‘_. A ._‘,T‘J‘ W |-1 .
" ,_“:i} v 5000 600 4000 2 %
: 12 -

ANS:- V1=20V, Vo=800V.

18.Find V1 and V2 by using pspice model ?

.
Zip

o

v,| sa |w

\r"\"r
(]
=
P
=
P

- '/.]
5A |
A

ANS:- V1=3.111V, V2=1.4444V.



Problems on Thevenin’s Theorem

Q.FIND THEVENINS EQUIVALENT ACROSS a and b TERMINALS FOR

FOLLOWING CIRCUITS USING PSPICE MODEL ?

ANS:- Vth=30V, Rth=4Q.
2.

RS 6L

12v (1) I_"E} 2A 240 210

74 "3

b

ANS:-Vth=6V, Rth=3Q.
3.

5A ’f

ANS:-Vth=20V, Rth=6Q.

4.
dur,
10 €3 -
Ay = O
+ [ |
5 =50 150
l o b

ANS:-Vth=0V, Rth=-7.5Q.



8O
l\ L MMM O a
=40
= L
2A(h) 1 <50
r () 12v ]
\T/ AAkA o b
80
ANS:- Vth=4V, Rth=4Q.
6.
2A
.
20 @ =
AMAA /:|‘_-:::- i
. _F".'ll‘vrwﬁ. -
120v (%) 00 o
o b
ANS:-Vth=6.667V, Rth=10Q.
7.
3A
(<)
\r
106 16 0
ANA, AN -
100
1 sQ=
uv () <
] o b
ANS:-Vth=-49.2V, Rth=20Q.
8.
14V
140
tA(h) Z60 3a(d) Zsa
T o b




ANS:- Vth=-8V, Rth=4Q.

610

Ay O a

—

o

- 60 ? 40
]

w®

A nn—

a b

ANS:-Vth=6V, Rth=3Q.

10.
o 4 6Q
WAA—T— AN —e
-_—
- 'IX & L
20V () Z 100 z5a (B2
ANS:-Vth=0V, Rth=10Q.
11.
120
“'\.-"1.-"-.-"'\.- O
- + L
v (&) V, 2 600 1S v,
ob

ANS:-Vth=1.19V, Rth=476.2mQ.
12.

gk !

— =

"'.-'-;"'-, O a
|+

omnd,ﬂ S0kQ = Wy
.

ANS:- Vth=-2000V, Rth=100kQ.




13.

30 24

1
l MWAAA L AR l oo
+
sov(E) 60 ’ “ 0-5-"xq5 <100
| | T .,

ANS:-Vth=166.67V, Rth=10Q.

14.
! !
0o s <200
g A |i+_:| P{: a b r%
500 = 40
1 ]

ANS:-Vth=40V, Rth=22.5Q.

15.
100
MMM #]
.|
% < 200 }> 05y,
| :

ANS:-Vth=0V, Rth=-3.333Q.

16.
210
| HANA | O i
= <<
60 < = 6L}
12V If-+"‘l, -\.::. o |f+\']’"1|..
(e N
= 60 L
202 { 220
|r_-\' 12V 1
WSO
[ ob

ANS:-Vth=9.6V, Rth=1.2Q.



17.

0.254,
& L2 20
ARy ARy o od
|+
, .-""_':"'\. _"? "
]ﬂ"n |\:/| .-"iﬂ.l _:.;_T
ob

ANS:-Vth=3V, Rth=3Q.

18.
‘ ;
Eﬁﬁf {[ i L —
120v (1) 230 (Pea 320
1 [ 1.,

ANS:-Vth=14V, Rth=2Q.
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