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Working With Tl Sample Designs

This chapter demonstrates how you can use sample designs shipped with PSpice for TI. You
will learn how to simulate and modify the sample design.

Opening Sample Reference Project

To open a sample reference project, do the following:
1. From the start menu, select PSpice for TI 2020.

Sample projects will be seen on the first invocation of PSpice for Tl. You can choose
sample projects from the Recent Projects section and whatever is your last opened
project, it will start showing up in this section.
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Figure 1-1 PSpice for Tl start page

LI

cadence”

2. Click opa197 test circuit.opj from Recent Projects section to open the project.

Figure 1-2 Recent Projects List

recert Proecs N
L]
opal97 test circuit.opj SNT4LV4051A.0pj LMZM23601_TRANS.OPJ DRVE83T.0p)

3. Open PAGE1 under SCHEMATICI.
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Figure 1-3 OPA197 Reference Circuit schematic page
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Simulating a Design

When the simulation is run from the schematic, the simulator reads the PSPICE models
connectivity information (netlist) from the design files, and the analysis type from the
simulation profile. All sample designs are complete in connectivity and have predefined
simulation profiles.

To simulate the design, choose PSpice — Run or click the Run PSpice icon (@) on the
PSpice toolbar.

The output waveforms will appear in the PSpice plot window.
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Figure 1-4 Output Waveform - Probe window
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Searching for a Tl Part

To search for a Tl part, do the following:
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1. Select Place — PSpice Component — Search or click the Launch PSpice Part
Search icon () on the PSpice toolbar.
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fle Launch PSpice Part Search

The PSpice Part Search panel opens. You can browse for parts under various
categories as per design needs.

2. For example, to view audio operational amplifier, select Texas Instrument - Amplifiers
- Operational amplifiers (op amps) - Audio op amps to display various op-amps
available.
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Figure 1-5 PSpice Part Search window
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3. To search for a particular part (say OPA132), enter OPA132 in the part search field and

click the m icon.
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Accessing Design Resources for a Particular Tl Part

m To view the product page of a particular part, right-click the part name in the part search
field and click Open Product Page.

OPA132

Search All Categonies

PART NAME DESCRIPTION
-~ "OPAL32" "OPA132 PSpice Model"
Place Symbol
Parameters
Add to Favorites
Open Product Page
Open Reference Design

SYMBOL LIBRARY:

The OPA132 product page will open from ti.com on your web browser.

Product Version 17.40 - 2020

June 2020 7
All Rights Reserved.

©2020



PSpice for Tl: Getting Started
Working With TI Sample Designs

Figure 1-6 OPA132 Product Page
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Opening a Reference Design

1. To open a reference design, right-click on the part and select Open Reference Design
menu to see a list of reference designs available.

OPA132
Search All Categonies

PART NAME DESCRIPTION

= "OPA132" "0OPA132 PSpice Model"
Place Symbol
Parameters
Add to Favorites
Open Product Page
Open Reference Design  OPA132 PSpice Model

SYMBOL LIBRARY:

2. Click on the reference design name to open the corresponding reference design.
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Figure 1-7 OPA132 Test Circuit schematic page
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Simulating a Reference Design

1. To simulate a reference design, choose PSpice — Run or click the Run PSpice icon
(@) on the PSpice toolbar.

The output waveform will appear in the PSpice plot window.
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Figure 1-8 Output Waveform - Probe window
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Working With a New Design

This chapter demonstrates how to create and simulate a new design. You will learn the basic
tasks to perform in order to create a new schematic design, and running the simulation.

Creating a New Project

A project file (.OPJ) is a container for the design file (.DSN). In addition, a project file also
includes simulation profile.

To create a new project, do the following:

1. Select File — New — Project.
2. Inthe New Project dialog box, specify the project name as tutorial.
3. Specify the location where you want the project files to be created.
For this tutorial, specify the location as: C:\TI_PSpice_Tutorial.
4. Click OK.
The Create PSpice Project dialog box appears.
5. Select Create a blank project.
June 2020 13 Product Version 17.40 - 2020
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Figure 2-1 Create PSpice Project window

Create PSpice Project

Create based upon an existing project

Create a blank project

6. Click OK.

The tutorial project is created. In the project manager window, a design file,
tutorial.dsn is created. Below the design file, a schematic folder with the name
SCHEMATICL1 is created. The folder has a schematic page named PAGE1.
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Figure 2-2 Project Manager window
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Creating a Design

You will now create the design of the Inverting Summing Amplifier as shown in the following
figure.
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Figure 2-3 Schematic design for the inverting summing amplifier
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You will also perform the following tasks in order to create the schematic design as shown
above:

Placing the Op-Amp

Placing DC Voltage Sources using Modeling Application

]

]

B Placing Ground Symbols
m Placing the Resistors
]

]

]

Connecting the Components

Assigning Net Aliases
Placing Markers
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Placing the Op-Amp

To place OPA197, do the following:

1. Select Place — PSpice Component — Search or click the Launch PSpice Part

Search icon () on PSpice toolbar.

The PSpice Part Search window opens.

Figure 2-4 PSpice Part Search window
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2. Search for OPA 197 in the part search field, and click E icon.

OPA 197 appears in the search result.
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3. Double-click OPA 197 and click the schematic page to place the part.

OPA197

Search All Categonies

PART NAME DESCRIFTION
= T"OPA197" "OPA197 PSpice Model"

SYMBOL LIERARY:

4. Right-click and select End Mode or press Esc.

Placing DC Voltage Sources using Modeling Application

1. Select Place — PSpice Component — Modeling Application or click the Launch
Modeling Application icon () on the PSpice toolbar.

The Modeling Application pane opens.

2. Select Sources — Independent Sources.

June 2020 18 Product Version 17.40 - 2020
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Figure 2-5 Modeling Application window
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3. Click DC.
4. Select Voltage and Ideal DC.

5. Select DC Voltage as 1 and click Place to place the voltage source.
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Figure 2-6 Independent Sources window
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Figure 2-7 Voltage V1 on the schematic page

6. Similarly, place 3 more DC voltage sources with the following voltage values:

Voltage Name  Voltage Value

V2 2V
V3 -18v
V4 18v

7. To save the design, select File — Save or press CTRL+S.

Placing Ground Symbols
1. Select Place — PSpice Component — PSpice Ground.
2. Click the schematic page to place the part.

3. Right-click and select End Mode or press Esc.

Placing the Resistors
1. Select Place — PSpice Component — Resistor.
The part symbol is attached to a pointer.

2. Click the schematic page to place the resistor.

June 2020 21 Product Version 17.40 - 2020
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3. To stop placing the resistor, right-click and select End Mode or press Esc.
4. To change the value, double-click the value of the resistor.

The Display Properties window opens.

Figure 2-8 Display Properties window
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Figure 2-9 Resistance R1 on the schematic page

R1
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5. Similarly, place 3 more resistances, and specify the value shown in the following figure.

Resistance Name Resistance Value

R2 1K

R3 2K

R4 1K
6. Click OK.

Connecting the Components

1. Select Place — Wire, press W, or click the Place wire icon () on the Draw Electrical
toolbar.

The pointer changes to a crosshair.

2. Click any valid connection point to end the wire.

Assigning Net Aliases

A net is not required to have an alias, but by using an alias, you can establish connectivity.
To create a net alias, do the following;

June 2020 23 Product Version 17.40 - 2020
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1. Select Place - Net Alias.
The Place Net Alias dialog opens.

2. Enter the net alias text in the Alias dialog box and click OK.

Figure 2-10 Place Net Alias window

Place Met Alias

Alias: DK

IM1|

Cancel
Help

Caolor Ruotation

Drefault R 0

Font

Change... lUse Default Adial 12

MNetGroup

A rectangle representing the net alias is attached to the pointer.

3. Use the mouse to move the net alias and click the left mouse button on the wire to place
the net alias.
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The net alias appears in the selection color.

N1

4. Similarly, place the net aliases IN2 and OUT.

5. Press Esc to dismiss the net alias tool.
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Creating a New Simulation Profile

1. Select PSpice — New Simulation Profile or click the New Simulation Profile icon
() on the PSpice toolbar.

The New Simulation dialog box opens
2. Specify the name of the new simulation profile as TRAN.

3. Inthe Inherit From drop-down list, ensure that none is selected and click Create.

Figure 2-11 New Simulation window

New Simulation

Mame:

TRAN

Inhert From:

none

Root Schematic:.  SCHEMATICT

The Simulation Setting dialog box appears with the Analysis tab selected.
Figure 2-12 Simulation Settings - Analysis tab

Simulation Settings - TRAN

General Analysis Type: Run To Time : seconds (TSTOP)
Time Domai ient]

s ime Domain (Transient) ) .

; Start saving data after : seconds

N ) . Options:

Configuration Files Transient options:

General Setlings : N :

Options Maximum Step Size seconds

Monte Cario/Worst Case

LRI LT R Parametric Sweep Skip initial transient bias point calculation (SKIPBP)

Probe Window Temperature (Sweep)

Save Bias Point Run in resume mode

Qutput File Options...
Load Bias Point
Save Check Point

Restart Simulation
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4. Retain all the default settings and click OK to close the dialog box.

Placing Markers

To visualize the circuit behavior and determine the validity of your circuit design, you can plot
the output waveforms in the Probe window. By analyzing the output waveforms, you can
evaluate your circuit for performance.

For PSpice for Tl to display output waveforms in the Probe window, you need to place
markers in your circuit design in Capture to indicate the points where you want to see
simulation waveforms displayed in PSpice for TI.

Markers can be placed:

m before simulation to limit results written to the waveform data file, and automatically
display those traces in the active Probe window.

B during or after simulation, to automatically display traces in the active Probe window.

To add markers:
m Choose PSpice — Markers or use the icons provided on the PSpice toolbar.

Note: To view the markers in the simulation results, the schematic design must be open.

You will now add Voltage markers to view the output waveforms in the Probe window. To do
so:

1. Select PSpice — Markers — Voltage Level or click the Voltage/Level Marker icon
() on the PSpice toolbar.

June 2020 27 Product Version 17.40 - 2020
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2. Place the first marker at the 1 Volt power supply V1.

N1

N

I
[

0

3. Place the second marker at the 2 Volt power supply V2.

IN2

o

o]
3

L)
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4. Place the third marker at the output of the op-amp.

" OFAIST | ouT

Running the simulation

To simulate the design, choose PSpice — Run or click the Run PSpice icon (@) on the
PSpice toolbar.

The plot window opens with simulation result.
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Figure 2-13 Output Waveform - Probe window
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By default, you will see the output window as shown in the following figure with simulation
complete status:
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Figure 2-14 Output Window

Cutput Window
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To view the probe cursor window, select View — Cursor Window or click the Toggle Cursor
icon (.) on the Probe Window toolbar.

The Probe Cursor window opens.

Figure 2-15 Probe Cursor window

Probe Cursor

Y1(Cursor1) - Y2(Cursor2)
¥1-Y4(Cursort) Y2 Y2(Cursor2 Max mm

Cutput Window  Probe Cursor  Command Window

The Probe Cursorwindow shows the value of the output voltage corresponding to the values
of the input voltages and resistances according to the formula of the inverting summing
amplifier:
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