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Y ou start a new project (program) by going to the File menu in the upper |eft corner, then New, and
then Project.

Thefollowing screen will appear:

Hew Project

ok,

Hame
!

Cancel

dils

— Ereate a NEW PI'DiBCt Llsing .................................................. = HEIF'

i
I‘i i+ Analog or Mized /0
~ Tip for Nesw Users——

,  PCBoardwizard Create a new Analog or

tixed &40 project. The

m neww project may be blank

?‘)QD " Programmable Logic 4izard or copied from an existing
a template.

LG ey Schematic

Location

Browse... i

Be surethat the “ Button” for the Analog or Mixed A/D selection is chosen. See abovefigure.

Y ou need tofill in the top line Name with afile name and then the bottom line Location with the
path name. Thisisthe directory where you will be storing your “Project”.

Now the following screen will appear. Sinceyou are starting a new project, change the button
settings as shown below. Activate the Create a blank project button.

Create PSpice Project

" Create bazed upon an existing project

;his;aichical.npi

Help

Cancel i
%' ‘Create a blank project i

Now you should come up to ablank schematic entry screen.
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Y ou can now start adding components and symbols to your schematic, by using the Place, Part menu
sequence, or the special icon (the uppermost one) on the right hand toolbar.

The following screen will appear.

Place Part
Part:

Part List:

2M1595 3 Add Libramy...
2ME444

541528 Bemaove Libram
5RED
7400 Part Search...
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Type:
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If al of the Libraries shown above do not appear on your screen, and they probably won't, goto Add
Library. Thereyou will find alist of availablelibraries. For this beginning tutorial, you will need
the analog.olb, the eval.olb, and the source.olb libraries. Add them now.

Note: that only parts from the Librariesthat are highlighted are shown in the Parts List window.

When you have found the required part, either by entering its name in the Part window or by
highlighting its namein the Part List window, left-click and drag the part onto the schematic.
Left-click to place the part on the schematic. Y ou can continue left-clicking to place multiple copies
of the same part or right click to end this selection.

Practice now by entering the schematic shown below. Change the default values and orientations as
shown.

'—_— g R1
T 12vde

4.0k
=0

To change avalue, or areference, highlight the appropriate value (left-click) and then double | eft-
clicking. When you have added the resistor (R), and the power supply (VDC) symboals, enter the
ground symbol labeled “0”, which islocated in the“..../PSpice/source.olb” library, or any other
ground symbol. If you use aground symbal other than the“ 0" ground symbol, you need to modify
it. Highlight the symbol and then double left-click it. A partslist page will appear. Changethe
Name of the part from GND to “0” (the number). Recall that every circuit hasto have anode“0".

Left-click and the close the page.

Y ou can rotate parts by highlighting the part (Ieft-click) and then pressing the “r” key on the
keyboard. Now itstime to add the connecting wires.

Again use the Place Wire menu, or theicon on theright hand side toolbar. Connecting wires
requires that you drag the “cross hair” over the end of the part and left-click. This*“solders’ oneend
of thewire. Drag the wireto another connecting point and left-click again. Y ou have now
“soldered” the other end.

Y ou are now ready to simulate your circuit.
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DC Bias Simulation

To start the ssimulation process, open the PSpice menu. Thefirst choice availableisNew Simulation
Profile. Left-click on it and the following window will appear.

HNew Simulation

Mame:

;
|
Cancel i

Inherit From:
;none :_j

Foot Schematic:  SCHEMATICT

Give the New Simulation aName. For now use Chap 4.

Left-click and the next screen will appear

Simulation Settings - Chap 4

General  Analysis ;Include Filexi Librariesi Stimuluz ; Dptinml Data Collection ; Frobe Winduw;

Analyziz lype:

= Output File O ptiohs

Biaz Paint [ Include detailed bias point infarmation for nonlinear contralled
: zources and semiconductors [LOF]

Options:

ieneral Settings [~ Perform Sensitivity analyziz [ SENS]

blefs

Temperature [Sweep) A fiix]l
Save Bias Point
ILoad Biaz Paint ™ Calculate small-signal DC gain [.TF)

FrarmlAELE s purEe HanmE; ;
ity At e ;

ok I Cancel Apply Help

Select the Bias Point setting in the Analysis type window, and then left-click
Now you are ready to Run asimulation.

Go to the PSpice menu and select Run.
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The simulation window will appear. When the simulation has completed, close this window and the
schematic will appear. WhentheV, |, and W tool buttons are activated, the voltage, the current ,
and/or the power dissipated in that component results will be attached. Thetool buttons along side
theV, |, and W buttons allows you to alternately toggle a highlighted value OFF and ON
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AC Sweep Analysis

In this example you will be looking at the ac signals and using the results to determine the ac gain of
the circuit.

Y ou will usethe circuit shown in the following schematic.

2

24vdc

o-|||——'||ll’—<f

MAG = OK
PHASE = OK

RL

Q2N2222 27k

For the voltage source V1, usethe VAC part. TheVSIN part is used for the Transient Analysis
simulations.

2=

—

Note the use of a new symbal: Thisislisted as VPRINTL/SPECIAL in the Part menu.
This symbol is used to tell PSpice that you wish to include some characteristics of this nodein your
output file.

Activate the symbal (by left clicking on it) and then followed by Edit and selecting Properties. The
properties screen will appear.

Under the column designated AC enter OK. Under the column designated MAG enter OK.
Continue entering OK under any other characteristic that you wish to examine and record.. If you
wish to display the name and/or the value of the characteristic as shown on the input node Vs, press
the Display... button.

The following screen will appear:

Display Properties

—Font

Mame: MAG
S Liial 7

- OK
Walue: Change... | Use Defaultl

— Dizplay Format

" Do Mot Display
 Walue Only
(O |

— Ratation
" Mame Only (ol 180
 Both i Yalue Exists ~ oo o

Ok I Cancel Help
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Here you can make your choices for displaying the symbol properties.

P.S. Youdon't haveto enter OK as| have. Entering anything will activate the property.

To start the smulation process, open the PSpice menu. Thefirst choice availableisNew Simulation
Profile. Left-click on it and the following window will appear.

HNew Simulation
Mame:
|
|
Cancel |
Inherit From:
Inone :J
Foot Schematic:  SCHEMATICT

Givethe New Simulation aName. For now use “ac Gain”. Left-click and the next screen
will appear

Simulation S5ettings - ac Gain

General  Analysiz | |nclude Filexi Librariesl Stimulug I Dptinml Data Collection I Frobe Windu:uwl

Analyziz lype:

—AC Sweep Type
* Linear Start Frequency: |‘|kHz
Dptions: " Logarithmic End Frequency: |'|kH2
B General Seftings Decads i

Total Points: I‘l
[ IMaonte CarloSworst Caze

[ |Parametnic Sweep

3 — Moise Analysiz
| Temperature [Sweep)
[15ave Bias Point I Enabled R =i I_'
[ Load Bias Paint e
Itersal: I

= Dutput File Options

™ Include detailed bias paint infarmation for nanlinear
contralled sources and zemiconductors [OF)

(]S I Cancel | LRI | Help |

Choose the AC Sweep/Noise under the Analysistype option. Sincein this example we will be
looking at only one frequency, (i.e. 1kHz) set the AC Sweep Type as shown above.
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Run the simulation and open the output file (under PSpice, and View Output File). At the end of the
output file you will find the AC Analysis results, like the section shown below.

**xx ACANALYSS TEMPERATURE = 27.000DEGC

aaaaaaaaaaaaaaaaaa

FREQ VM(VOUT) VP(VOUT)
1.000E+03 7.363E-02 -1.794E+02

*kk* 03/11/01 214229 khkkkkkkkkkkhkkkk PS)ICE the (Mar zom) kkkkkkkkkkhkkhkkkkkkk
** Profile "SCHEMATIC1-ac Gain" [ A:\\hmwrk14\chap_10 prob_17-schematicl-ac gain.am ]

***x%  ACANALYSIS TEMPERATURE = 27.000 DEGC

aaaaaaaaaaaaaaa

FREQ VM(VS) VPVS)
1.000E+03 1.000E-03 0.000E+00

In this example, the frequency (FREQ), magnitude (VM) and phase (VP) are displayed for each
signal node.

Recall that you can maodify, add to or delete anything from the output file, just as you would with a
text file (whichitis).
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Parametric DC Sweep

As an example of performing a parametric DC sweep, that is, varying the parameter or value of a
component, letsfind the power dissipated in aresistor as the value of that resistor varies and plot the
results.

Y ou will recognize that thisisthe Maximum Power Transfer curve.

Starting with the basic schematic:

mgg

Bh — G0%Wde % EL
1k

o

In order to do a sweep of the values of resistor RL, you need to changeits value from afixed number
toavariabletext. Say wecal it OHMS

Bh  —— G %RL
: [OHMS}

-

Note: the text OHM S enclosed in curly brackets{ }. OrCad Litewill treat this as a parameter.

Now go to the Place Part menu, under the SPECIAL library, select a“part” called PARAM. If this
library isnot on your list, you will haveto add it using the|Add Library..] button. Placeit anywhere
near your schematic. Double left-click onit, bringing up the [Property Editor]. Left-click on the
button give the variable aname, in this case our variable name OHMS, and avalue
(onethat isreasonable for your design). Thisvaue will be used as the default condition if you
choose to do another type of simulation on thisdesign. Usethevaue2. Apply it and then highlight
this new column. Left-click and then activate the button labeled Name and Value. When
you close out the [ Property Editor] your schematic should look like this:
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FARAMETERS:
Rth OHMS =2

e

I

Eth Bl % RL
{OHKS]

L}

FIG.9.120

To start the smulation process, open the PSpice menu. Thefirst choice availableisNew Simulation
Profile. Left-click on it and the following window will appear.

Hew Simulation
Marme:
f
Cancel |
Inherit From:

Inone vI

Foaot Schematic:  SCHEMATICT

Give the New Simulation aName. For now, use Max Power Sweep
Left-click and the next screen will appear

Simulation Settings - Max Power Sweep

General Analysis !Include Filesi Librariesl Stimulus I Dptionsl Data Collection I Probe\n\-"indow!

finalygis ype: — Sweep vaniable-
) € Yoltage source
€ Curent zource

& Global parameter

= i " Model parameter ==
Emgnte CarloAworst Case - Temperature Parameter name: IDHMS

[ |Parametric Sweep
1T emperature [Sweep) - Sweep type
[ 15ave Biaz Paint & Linear Start walue: |D.DD1
[ |Load Biaz Paint -
= End walue: |30
" Logarithmic |Dec -
Increment: |'I

' Walue list I

ok i Cancel | Apply | Help |

Activate the Global parameter button and add the name of your parameter that you are sweeping. In
thiscaseitisSOHMS. The sweep type will beLinear. Since you will want to sweep the resistor
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valuefrom 0 W sto 30 W sin steps of 1 Wyou will enter these values in the appropriate places. Note
that you could not enter a Start value of 0 W s since thiswould result in adivide by zero, whichis

illegal. If youtry it youwill get an error message. Go try it, run PSpice and see the results. So you
can use 0.001 W, asmall number close enough to 0.

If everything was entered correctly, the simulation will run without any errors, and the following
screen will appear:

:; SCHEWATICY Hax Pawe Swesn - PSpice A0 Liks - [Bulosa-SCHEBATICT M as Powes Sween [sciivel]

|| M8 G Eck M Simulein e Bt Tmk Mirdow Help s =lo] =}

: = e s
(R T IESETt e o (] »

Ao My eE| Y

FHHE

End= 3

DL éralpt ik
Simudaln poardale |
o [ | BT, & raber A 50ach ), Devce §
ForFiab s Fl

OHWE = 25 [T WA R

Add atrace by left-clicking on the Trace menu or on the toolbar button: | Gl

This brings up the Add Traces menu. Since you are looking for the power dissipated in aresistor as
afunction of its value, highlight the W(RL).
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Add Traces
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W2(Eth) ERWHIM . ]
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Trace Expression; 1W[HL] Ok | Qancel] Help ‘

Left-clicking brings up the plot on the power vs. OHM S graph.
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Series Diode Configur ation

In this segment you will plot out the current vs. voltage characterigtics of the D1IN4148 diode.

The diode network is shown below.

R2
AN
1k
E1
ovde == Y D1

D1N4148

1

The smulation profileis set up for aDC Sweep as shown below.

Simulation Settings - Load Point

General  Analsiz | [nclude Filesi Librariesl Stimuluiz I Dptionsi [ata Collection I Frabe Window!

Analysiz type: ~ Sweep variable -

T B & Yoltage source Mame: |E1
. " Cunent source e i I
Dptions: el e e =

" Global parameter

rirmary Swee lalsl= I
B Primary Sweep s Model parameter v ol el fhare

[15econdary Sweep

iz & Earameter tame: I
[ Ikonte Carlow orst Case Temperature Eararmete =

[IParametric Sweep
[T emperature [Sweep) - Sweep type

(15 ave Bias Point & Linear Start value: ID
[ |Load Bias Paoint - Bl |3EI 0

" Logarnithmic |Decads  »

Increment: ID.DE

™ Value ligt I

ok I Cancel Lppln Help

Click to close thiswindow and run PSpice. When the circuit isfinished simulating, the
Probe window will appear. At that point, you will want to change the x-axisfromV_E1 to
V1(D1). Pull down the Plot menu and click on the Axis Settings... option. Thiswill bring
up the following menu.
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Axiz Settings

s | v s | % Grid | ¥ Grid |

~Data Range- - —Use Data-
€ Auto Range & Ful
&' |ser Defined " Restricted [analog]
Jov b |1.2¢ | (o Bl
= Scale- i~ Processing O ptions
& Linear [ Fotier
 Lag ™ Perfomance &nalpsis

Axiz Variable...

Cancel | Save fig DefauItI Beszet Defaults ‘ Help ]

Click on the|Axis Variabld button and then choose V1(D1). After you have chosen the x-
axis the above window will reappear. Now set the Data Range to User Defined and adjust
the settings to what you prefer. In the above menu example OV to 1.2V was selected. When
you close this window, you can now select your y-axis variable. Usethel(D1) selectionto
plot the Ip vs Vpp diode characteristics.
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Digital Smulations

When simulating digital circuits that contain flip-flops or their derivatives, or circuitsthat contain
both analog components and digital flip-flops or their derivatives, you need to initialize the data
storage devices. In OrCad Lite, you do this by accessing the|Optiong tab under the Simulation
Settings menu and then highlighting the Gate-level Simulation in the Category window. An example
is shown below.

Simulation Settings - Chap 4

- = Timing Mode
mulation e
5 ate-lewel Simulation " Minimum
Dutput fil :
ZipuL e ' Tupical
' M agimum

 Worst-caze [mindmax)

[~ Suppress simulation efror messages in waveform data fils.

Initialize all flip-flops ta: |m vi

Default 1/0 level for 47D interfaces: !_'I-ﬁ

Advanced Dptions...l Reset |

ok, i Cancel | Apply | Help |

Onthelinelabeled “Initidize al flip-flopsto:” change the optionsfrom* X (logic don’t care) to
either a“0” (logic Zero) or a“1” (logic ONE).
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Use of Bus Wires

A scalar wire, the one that we have been using al along, can carry only asinglesignal. A buswire
can carry multiple signals. This can cut down on the number of wires on your schematic, thereby
making the schematic easier to read.

We have aready used a FileStim1 sourceto inject asingle signal into our circuit.

DSTM3

FILENAME =
SIGNAME =

Along with thisinput source we have to create a FileStim text file.

Now looking at the example block diagram below

DSTM2 b[0.3]

FILENAME = SIMX.STM
SIGNAME = D0,D1,D2,D3,

DO 3 4 DObar

D1 3 4 D1lbar

D2 3 4 D2bar

u24B
D3 3 4 D3bar
7404

Y ou can see that we have multiple signals coming from asinglewire. Thisisthe buswire.

Along with that, | have used a multiple FileStim input source, in this case a FileStim4 source. The
four meansthat it can inject 4 signals ssmultaneoudy. Thereare aso 2 input, 8 input, 16 input, and
32 input versionsin the OrCad Lite source library.

The FileStim text fileis created and |abeled on the FILENAME = linein the same way. But now on
the SSIGNAME = multiple signal name can be entered. As shown in the example above, the letter
designation can be anything but the suffix following it must be a number, and IN SEQUENCE.
Typically it isthe numerical sequence of signals available.

At the signa exit points, noticetheuse of “BUSENTRY” lines. A busentry isusedtotieasignal to
abus. The advantage of using bus entries instead of wiresisthat two bus entries can be connected at
the same point on a bus without connecting the signals. If two wires are run directly to abus at the
same location, the signals are connected.
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The nodes at the gates are marked with the appropriate Net Alias. Now one more thing needsto be
done. The buswire must be labeled with the names of thesignals. Inthiscase, DO to D3. Using the
Place menu and the Net Alias selection, create the labd of the bus wire as shown below.

Place Met Alias E3
Llias: oK I
D02
I Cancel |

Help |
-~ Color Rotation
ElEfauIt j ’7‘.’;‘ o [T i =0 LA i 1
—Font
Change... I Usze Default | Arial 7 [default]

Place your Net Alias on the bus wire and your all set.
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