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PSpice with Orcad 10

Creating Circuits Using PSpice Tutorial
AC Analysis

Dependent Sources

Variable Phase VSin Source
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Creating Circuits using PSpice
Start Orcad 10.5 Capture CIS Demo

File New Project

New Project

Type in examplelin thamefield.
SelectAnalog or Mixed A/D.
Click theBrowse... button
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K.

Directaries: 0
h:hpepices
Cancel
= PSPICEZ

[C1 exampled-PS pice Hep

[C1 examplet-PS pice
[C1 example?-PS picef Create Dir ...

e

Dinives:
| El h '\'\winserver'\HDnﬂ Metwark..

i

Select then:\ directory and click oreate Dir...

K

Current Directany: b \pspice2 a

Mame: |PSpice Cancel

Help

Plil

Enter PSpice in thllame: field. Click OK.

Directories: ok
hihpepicedypepice
Cancel
= ks

F'SIE2 Help

Spice

e

Create Dir

Dirives:
| B e '\'\winserver\Honﬂ Mebwark. .

i

Double click onPSpiceto select it. Click OK. That will take you back to the original
New Projectdialog box shown below.
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New Project

H:\PSFICE

Click OK to create the new project.

Create PSpice Project

k.
Browse,

Cancel

Help

SelectCreate a blank project Click OK. This will open the schematic editor.
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¥%| Capture CIS - Demo Edition - [/ - (SCHEMATICT : PAGE1)]

E File Edit View Place Macro PSpice Accessories Options  ‘Window  Help
] [ e = e = i = alalale) vy @] 5] s 2]
| =1 =zl 2rslele| v m]w]w _
] I _ I El I I ] ]
By
Place Part |
New Simulatior LW %
Profile Py
Al
Run PSpice Place Net Alias %
a IVoltage/Level Place Ground N %
Marker —5
Enable Bias E
\Voltage Display| o
x|
Enable Bias —
Currnet Display %
I [=]
=)
=
A

Ditems selected

o

Scale=100%  ¥=5.30 Y=1.80

Schematic Editor with all the buttons used in this tutorial labeled.

After the schematic editor opens, select the Place Part tool by glickithe second
button on the vertical toolbar on the right side shown above.

Place Part | |

£

o

Cancel

Bart:
[
Part List:
Libraries: Graphic
Design Cache o
~
Packaging
Parts per Pkg: 1
Type:

Add Library. ..
Bemove Libramy
Part Search...

Filter....

Help

[

SelectAdd Library...
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Browse File

Laak: jn: | =) pspice

|

3

~| « & e E-

E abrn.olb |ﬂ source, ol

E analog.olb @ sourcstrn, olb

E analog_p.olb @ special.olb

E breakout. olb

E eval.olb

E evalp. OLB

File name: |su:|ur|:e.|:|||:|

Files of type: |Eapture Library([*.alb)

[ Open az read-only

j Cancel |

On the screen seleSburce.olband clickOpen.

Place Part

Part:

]

|vD|:

Part List:

Cancel

ISFFM
I5IM
ISRC
STIMA
STIM1G
STIM4

A Add Library...

il

Remove Library

Fart Search...

STIME

WAL

YEXF
YPULSE
WL

Libraries: Graphic

Dezign Cache * Marmal

Packaging
Partz per Pkg: 1

. - |

Type: Homogeneous

|C:'I,ORCAD'I,ORCF\D_lD.D_DEMO'I,TOOLS'I,CF\PTURE'I,LIBRARV |

Help

|

iw

e —

T

)

On this screen select a battery (VDC) tia. Place the battery on the work area by
clicking on the blank schematic page and click ESC to stop placing DC sources. Then
double click on OVDC to change the DC voltage. The following dialog box will be

displayed:
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Display Properties

Mame: DC

Walle:

Dizplay Forrmat
" Do Mot Display
o+ alue Only
I Mame and Yalue

[ Marne Dnly
" Bath if Y alue Exists

[ o]

X

Fant
Anial 7 [default]
Change... | |
Color
| Drefault j
Fotation
IO 1800
9 I
Cancel Help

Change value to 10VDC and then cliok .

Click on thePlace Partbutton, then thé&dd Library... button.

Browse File

Lok jn: | ) pspice j =% EH-
E abrn.olb @ source. olb
analog.olb @ sourcstrn, olb
E analog_p.olb @ special.olb
E breakout. olb
E eval.olb
E evalp. OLB
File name: |analu:|g.|:|||:|

Files of type: |Eapture Library([*.alb)

[ Open az read-only

j Cancel |

Selectanalog.olband pres©pen.
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Place Part

Part:
|H

; Canicel
Fart Lizt;

FPOLY s Add Library. ..
G
GPOLY Bemove Libram
H
HF'E_I Ly Fart Search...
F_Linear
L
OPAMP

R_war

? “ Help

Filker. ..

Uil

Libraries: Graphic

[+ Mormal

ANALOG

Dezign Cache
SOURCE J R?

Fackading
Partz per Pka: 1 1 k

__ =

Type: Homogeneous E E

=

Select theANALOG library and seledR from thePart List. Click OK.

Place two resistors in the work space. To stop placing parts, press ESC orakgint cl
item and select “End Mode”. To rotate an part, select the part and pressdhtalick

and select rotate from the drop down menu. If you need to delete a part, select the part
and press the Delete key.

To connect the items in the circuit, select Bi@ce Wire tool by clicking on the third
button from the top on the vertical toolbar on the right side. Drag the mouse between the
terminals of your placed parts to connect them.
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In order for PSpice to simulate your circuit, it must have a “zero” nodedoouand. To
add this ground, select tiéace Groundtool by clicking on the® button from the top
on the vertical toolbar on the right side. The following dialog box will appear.

Place Ground

Sembol:
|0

Cancel
$0_HI 4 ;'
$0_LO Add Libram...
— O Remove Library

Help

0

dlis]

Libraries:

CaPSYM

Design Cache )
Mame:
1]

Select thesOURCE Library and thé Symbol followed byOK.

Place the ground for your circuit by clicking on the schematic page andctanmih
thePlace Wiretool. Your diagram should look like this:

T R
1k

To change the value for an item, double click the value you want to change and enter the
value you want on the dialog box that appears. Double click atktkialue of the
horizontally placed resistor and changeWadue to 4k as shown below.

Display Properties El
Fant
LB il 7 (defaul]
W alLe: |4k| e ‘ |
Dizplay Faormat
. Colar
" Do Mok Display
S TR -
" Mame and Value ;
Raotation
" Mame Only e ~ 180°
" Both if Value Exists Cer oz
0K | Cancel | Help
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It is important to name the nodes you want to plot in PSpice so you can find them easily.
To name a node, select tRlace Net Aliastool and the following dialog box appears.
Change thdlias to Vout and clickOK.

Place Net Alias X

Bliaz: (] |
ot
Cancel
Help
Color Fatatian
. | (0 @ T Caw
Fant
Change... | Use Default| Arial 7 [default)

Then place the alias on the desired node for Vout (i.e. the junction of the 2 resistors).

Next, configure the simulation by clicking theew Simulation Profile button on the top
toolbar. Enter tht&lametran as shown below.

New Simulation PX|
Marne:
|trar{
Cancel
Inhent From;
| hiohe j
Foot Schematic:  SCHEMATICT

Click Create and the following dialog box will appear.
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Simulation Settings - tran

General Analvziz | Configuration Files] Dptiu:uns] [rata Collection ] Frobe 'W'inu:lu:uw]

Analyziz type:

T e B b time: 1000ns geconds [TSTOF)
Dptions: Start zaving data after: |0 zeconds

Tranzient optionz

eneral Settings

[Ctonte Carlo wWoarst Caze M i step zize: geconds

[CParametric Sweep ) . . i . :
[JTemperature [Swesp] [ Skip the initial transient biaz point calculation [SKIPBP)
[]Sawve Biaz Point

[ILoad Bias Point Dutput File Options. ..

0k, | Cancel | | Help

Click OK to accept the default settings of thieme Domain (transient) analysis.

From the top menu select
PSpice Create Netlist. This is only necessary so that you can add/tiege Level
Marker.

Click on theVoltage/Level Marker button to add a marker to the Vout node by clicking
on it as shown below.

Click theRun PSpicebutton and the PSpice Analysis results will appear as shown
below.
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12 SCHEMATIC1 -trand - PSpice AJ/D Demo - [trani.dat (active]]

Eile Edit Yiew Simulstion Trace Plob Tools indow Help pS - E‘ﬁ
SRR = [ SEHEMATICT-iant 14

@@ Mikxw B 2% oF

s 6.1us 8.%us 1.0us
o UCNouT)

£ tran1.dat [ac..

|| Reading and checking circuit ~ | =l
| Cieuit read in and checked, no erors Al

Calculating bias point for Transient Analysiz

Bias point calculated

Transient Analysis

Transient &nalysiz finished

Simulation complete ~

Time step= 7.183E-03  Time = 1.000E-06 End = 1.000E-06

Far Help, press F1 Time= 1, 000E-08 o [(TTTITTT "]

This automatically plots nodes with Voltage (or Current) markers on them. Irati@s c
the voltage divider gives you 2V for Vout.

Close the PSpice window. On the schematic, clicketiable Bias Voltage Display
button to see all the DC voltages in the circuit as shown below.

Ri

At
%
W
1nwé;J~ Rz
T 1k
T

Circuit with Bias Voltage Display Enabled
On the schematic, click tieénable Bias Voltage Displaybutton to toggle it off. Then,

click on theEnable Bias Current Displaybutton to see all the DC current(s) in the
circuit as shown below.
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R1
it

cial ™
i

-0

Circuit with Bias Current Display Enabled
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AC Circuit Analysis

Transient Analysis:

For this circuit, select and wire these components: Capacitor (Pladgg RaiiNALOG

library), Resistor (Place Part R in ANALOG library) , Sinusoidal Souptace Part

VSIN in SOURCE library), and Ground (Place Ground 0 SOURCE library). Double
click on the VOFF attribute of the VSIN component. The dialog box shown below should
appear.

Change the value from <VOFF> to 0. Click OK. Similarly, set the VAMP libate to 1
and the FREQ attribute to 159000. (1/(2*P1*R*C)). This circuit is shown below:

Next, configure the simulation by clicking theew Simulation Profile button on the top
toolbar. Enter th&lame Tran and the following dialog box will appear. Set Analysis
type: Time Domain (transient), Run To Time: 20us, andlaximum Step Sizeto
100ns. ClickOK.
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Click on theVoltage/Level Marker button and place a marker at the junction of the R
and C and at the junction between 8wirceand theR. If you are unable to place the
marker, you need to create the netlist filspice  Create Netlist) Give the junction
between th&k andC the Alias ofVout using theNet Alias tool as shown below. Give
the junction between tifeourceand theR the aliasvin. This circuit is shown below:

Click theRun PSpicebutton and the PSpice Analysis results will appear as shown
below.
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[Toggle Cursc | [Mark Labe

[Legenc

Click theToggle Cursor button to display the cursors and r@be Cursa window.

Left mouse click on the red dot in the legend neXt(in) . This will assign the left
mouse button to the Vout trace. Drag the mouse using the left mouse buttbpeak2of
Vout and note the amplitude. It should be 3dB smaller than Vin (0.707V). Click on the
Mark Label button to label that point as shown below.
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AC Analysis:

Close the PSpice simulation window. Then, modify the above circuit by deleting the
VSIN component. Replace this component with the AC source (PlaceéAarin
SOURCE library). The default attributes are correct. This circuit is shown below:

Next, configure the simulation by clicking theew Simulation Profile button on the top
toolbar. Enter th&lame AC and the following dialog box will appear. Select Analysis
type: AC Sweep/NoiseAC Sweep TypeLogarithmic and enter the displayed values for
Start Frequency, End FrequencyandPoints/Decade Click OK.
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Unfortunately, when you create a new simulation profile, the program diietesltage
markers. Add a voltage marker the Vout node. Then, clicRtirePSpicebutton and the
PSpice Analysis results will appear as shown below.

[Toggle Cursc | [Mark Labe

[Legenc
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Click on the Add Trace button shown above and the following diaglog box will appear.

Now selectPlot Window Templatesfrom theFunctions or Macrosdrop down menu
and the following dialog box will appear.
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Select Bode Plot dB — dual Y axes(Dn the right side. The cursor in theace
Expressionfield at the bottom indicates the place to insert the signal name to plot. Select
V(R1:2) (or V(C1:2) which is the same node) from the list of nodes on the left side and
click OK.
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This should be your result. The Phase is indicated by P(V(Vout)) in gree¥-@d&fs in
degrees) and the Magnitude is indicated by DB(V(Vout)) in red (right Y-axis in dB)

Click the Toggle Cursor button to display the cursors and the Probe Cursor window. Left
mouse click on the green dot in the legend next to P(V(Vout)). This will assidgftthe
mouse button to the phase trace. Drag the mouse using the left mouse button to find the
frequency where the phase is -45 degrees. Click on the Mark Label button to label that
point as shown below.
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Right mouse click on the red dot in the legend next to DB(V(Vout)). This will assign the
right mouse button to the magnitude trace. Drag the mouse using the right mouse button
to find the frequency where the magnitude is -3 dB. Click on the Mark Label button to
label that point as shown below.
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Dependent Sources

The 4 dependents sources available in the Analog library are shown below:

Voltage Controlled Voltage Source

Current Controlled Current Source
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Voltage Controlled Current Source

Current Controlled Voltage Source

After placing the part, the Gain needs to be set. Double click on the part to bring up the
Property Editor shown below:
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Click on the 1 in thé&ain field and change it to the appropriate value. Then click on
Display... The dialog box below will be displayed.

Click Yes The dialog box below will be displayed:

SelectName and Valueand pres©K. Click the X in the upper right hand corner of the
Property Editor to close it. You can select the Phase property on the schematic and move
it to a more convenient spot.
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Variable Phase VSin Source

The Phase isn’t displayed as a property on the VSin component in the Source library.
However, you can set it and display it. To do this, place the VSin component on your
schematic. Double click on it to bring up the Property Editor as shown below:

Click on the 0 in thé’hasefield and change it to the appropriate value. Then click on
Display... The dialog box below will be displayed.

Click Yes The dialog box below will be displayed:

SelectName and Valueand pres©K. Click the X in the upper right hand corner of the
Property Editor to close it. You can select the Gain property on the schematic andd move
to a more convenient spot.
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