OF:10 A Technical Note

Using Spice Models in OrCAD PSpice from vendor models
Parallel Systems

SPICE models and PSpice

Using SPICE models and PSpice is also covered in, at least, two other resources, Appendix C of the PSpice User’s
Guide, pspug.pdf in the doc\pspug of the Cadence, OrCAD product installation, and sloa070, an Application Note
at www.ti.com that discusses using Texas Instruments SPICE models with PSpice.

Fundamentals

To simulate a circuit from Capture using PSpice, two library elements are required. The graphical representation
of the device, from a Capture OLB file that defines the pins for connecting and contains associated properties to
invoke the model when the simulator runs, and the model text itself, from a LIB file containing one, or more,
simulation models. The SPICE model element in this is the model text; this text needs to be associated with a
graphical symbol to define the connections and netlist the model correctly for the simulator to use.

Getting Started

First, locate and download the required model from the vendor site. The exact details vary a bit from vendor site
to vendor site but, whatever the exact process, the result will usually be a text file to download, or a page of
model text to copy and paste to a text editor. Save the model text and name the file to represent the component
that is modelled and change the file extension to .LIB - this will be more convenient for use with the PSpice Model
Editor. Some vendors may provide an archive of all, or many, or their models in one large text file, the Model
Editor will be able to handle this as well, check that the archive extracts correctly and change the name of the
resulting text file to reflect the vendor, or model family, as required, and change the file extension of the
extracted text file to .LIB

The model text will usually contain a number of comment lines, they begin with *, that describe the model and
maybe something about the usage and what behaviour is modelled for more complex devices. The actual model
implementation text will start at a line that begins either .MODEL or .SUBCKT The components implemented with
the .MODEL type contain a list of parameters for the intrinsic models within PSpice, the components
implemented with the .SUBCKT type contain a “netlist” of intrinsic devices that implement the component model,
in many cases there may also be some .MODEL entries that are specific to the .SUBCKT model.

Running the Model Editor

Start the Model Editor from Windows icon>Cadence PCB Utilities 17.4-2019>Model Editor 17.4. Then choose
either Design Entry HDL or Capture as the default design tool. For this example, we will use Capture. Now select
File>Open and open the LIB file. For the purposes of having “something” to refer to as a LIB file, this note uses a
file that contains four components, a transistor model, a transistor sub-circuit, a power MOSFET sub-circuit and
an Op-Amp sub-circuit, this file is called “SampleSpice.lib” See the Sequence in the following screenshots:
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{1 PSpice Model Editor

File | Edit View Model Plot Tools Window Help cadence®
|0 tew “r @B @Qia@ & XjY lWRLELS.
= Open.. Ctrl= 0

Export to Capture Part Library...
Model Import Wizard [Capture]...

_El Encrypt Library

1 SampleSpice.lib

2 D\Working'..\we.lib

3 D\Workingh...\PRESSURE.lib

4 D:\Working\...\Buffer_sub.LIE
5 D'\Waorking'...\MY_DIODE lib
6 D:\Working'..\ZEMER.lib

Exit

Open an existing library CAP NUM SCRL

File>Open and select the file.

Open it
A » ThisPC » DATA(D:]) » Working » Model Editor v O Search Model Editor 2
Organise - Mew folder =~ [ @
20_043459¢_arch ™ Marme - Date modified Type Size
allegro B sampleSpice.lib 12/06/2006 1404 LB File 4

MasterDocs_174

Mew-DemoP
@ COnelrive

[ This PC
_J 3D Objects
[ Desktop

Documents
* Downloads

J'J Music

[&] Pictures

B videos

e Windows (C:)

— DATA (D) i 2

File name: | SampleSpice lib ~| | Model Libraries (*it) v

| Open | ‘ Cancel |
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&1 PSpice Model Editor

File Edit View Model Plot Tools Window Help cadence®
[l - — e =
OBE ie| C 9 £ e
Models List v X
Model Name Type Maodifi
OBC546A BIT
PMSTE429 SUBCKT
2N7002 SUBCKT
opA2T7 SUBCKT
< >
NUM
With the LIB file open, the model names and types are listed.
1 Pspice Model Editor - m] x
3
File | Edit View Model Plot Tools Window Help cadence
r -
Mew Ctri=n
= 1 = [P
1:“'-' S A .
=7 Open. Ctrl+0O
N
il Close
B
™) save Ctrl=5
|
| Save As...
Export to Capture Part Library...
Model Import Wizard [Capture]...
E] Encrypt Library
1 SampleSpice.lib
2 D\Working\,.\welib
3 De\Working\,. \PRESSURE.lib
4 D\Working\,. \Buffer_sub.LIB
5 DWorkingh,. \MY_DIODE.lib
6 D\Working,.\ZEMER.lib
Exit
£ >
Save the active library NURM

Save the LIB file from the Model Editor to add the “PSpice indexing marks” to the LIB file.

Aside

All of the models supplied with the product installation and models available from vendors are text, or encrypted
text. Searching large amounts of text to find models within the configured simulation libraries is not very efficient
so PSpice uses index, IND, files and “indexing marks” to make searching for models significantly more efficient.
The libraries supplied with the product are indexed during installation, any additional libraries are indexed when
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the library is first used with a simulation, the index and LIB file timestamps are also compared at the start of every
simulation and, if required, the indexes are rebuilt.

Creating the Graphical Symbols for use in a Schematic

There are two options for generating graphical symbols for use in a schematic, in both cases, models of the
.MODEL type will be associated with the appropriate intrinsic PSpice device graphical symbol. In the “default”
method, which will be described first, the .SUBCKT type will have a rectangular shape with pins created as the
graphics.

Use File>Export to Capture Part Library:

{1 PSpice Model Editor

File | Edit View Model Plot Tools Window Help cadence®
" Mew Ctrl+N - Fa W oing
) DLD ®\®\L @\:‘:‘I- 2% 1 bﬂ-[/_\—‘lpﬁ—;a'
=7 Open. Ctrl=0
Close
) save Ctrl+5

Save As...

Export to Capture Part Library...
Model Import Wizard [Capture]...

_El Encrypt Library

1 SampleSpice.lib

2 D\Working\,..\wc.lib

3 D:\Working'...\PRESSURE.lib

4 D\Waorking',. \Buffer_sub.LIB
5 DaWorking,, \MY_DIODE.lib

& D:\Waorking.. \ZENER.lib

Exit

< >

Create Capture or Design Entry HDL Parts for the Indicated Model Library NUM

The library selected for input will automatically be the library that is currently open:

Create Parts for Library

Erter Input Model Library:

D:\wiorkingshadel E ditor S ampleS pice. b Browse ..

Enter Output Part Librany:
D:WworkingsModel EditorhS ampleS pice. olb Browse...

Cancel Help

Select OK to complete the library creation and the resulting status will be displayed:
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D\Working\Model Editor\5ampleSpice.err

STATUS: PSpice Schematics to Capture translator [17.4.0.d007]
STATUS:
STATUS: Tranlator started at Friday, January 31, 2020 12:07:655

STATUS: Translator stopped at Friday, January 31, 2020 1220756
STATUS: O Emor messages, 0Waming messages

STATUS: CACadence’\SPE_17. 4%tools\bintsch2oap -f "D W orkingikodel EditorS amples pice. ib" -o "D
IMFO[ORSCH-1029]: Uzing existing libram 'C:\Cadence SPE_17. d5toolz\Capturet\Libran\PS picetmaodeled. et
IMFO[ORSCH-1031]: Created new librar ‘DWW orkingiMadel E ditorS armpleS pice. olb”

That completes the “default” method, the resulting graphical symbols will be rectangles with pins for the .SUBCKT
model type.

The second method uses the Model Import Wizard, in this the .SUBCKT model types can be associated with

existing graphical symbols with a matching number of pins, either from the existing graphical libraries, or a user

library generated for the purpose that holds “generic” symbols for common models that are likely to be imported

— this just results in a much shorter list of symbols to search. In this case the user library is called “zzGenerics.olb”.
Start the Model Import Wizard:

File
™
=
N

P.".‘
=

<

{1 PSpice Model Editor

Edit View Model Plot Tools Window Help

cadence®

-
Mew Ctri+=N +

Open.. Ctrl+= 0O
Close
Save Ctri+5

Save As..

Export to Capture Part Library...

Model Import Wizard [Capture]...
Encrypt Library

1 SampleSpice.lib

2 D\Workingh,.\wc.lib

3 D\Working'.. \PRESSURE.lib
4 D\Waorking\,.\Buffer_sub.LIB
5 D\Waorking'..\MY_DIODE.lib

& D:\Working\..\ZENER.lib

Exit

>

Create Capture or Design Entry HDL Parts for the Indicated Model Library
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Current library is again selected:

Model Irmport Wizard : Specify Library >

Madel Import Wizard automatically associates symbaols for all the PSpice models it recognizes.
It facilitates the userto

- associate symbols forthe PSpice models that could not be recognized automatically.
- update existing symbols for the PSpice models.

Enter Input Model Library
|D:\Wm‘|{ing\|‘dode~l Editor’.Sample Spice lib ” Browse... |

Enter Destination Symbol Librany :
|D:\Woﬁcing\|‘u‘lodel Editort.5ample Spice olb ” Browse ... |

<Back [ Net> | Cancel | | Hep |

Next will list the parts in the LIB file, the intrinsic part will have an associated symbol by default:

Model Import Wizard : Associate/Replace Symbol x

Destination Symbol Library : D \Working“Model Editort.Sample Spice olb

‘You can do either of the following :
(1) associate symbal for models without symbal, or (Z) replace existing symbol for models.
Models with symbal Models without symbal Symbal : QBCE46A
I Model Name Symbol Name Y
QBCS45A QBCS45A
PMSTS425
2ZN7002
OPAZTT
]
‘ Replace Symbol |

i ] [ o | [

The Symbol can be replaced if desired. The next part is selected:
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Destination Symbol Library : D:\Working'Mode! Editor\SampleSpice.olb

You can do either of the following :
(1) associate symbaol for models without symbal, ar () replace existing symbol for models.

Models with symbal Models without symbal Symbal :

Model Hame Symbol Name ~
QBC5464 QBC546A
PMSTE425
ZNT002
OPAZTT

| Associate Symbol |

Maodel Import Wizard : Associate/Replace Symbol x

e ] [ o | [

This is not an intrinsic part so a graphical symbol is required, use the Associate Symbol:

1 Model Import Wizard : Select Matching *
Select library to pick matching symbols :
D:\Working\Model Edtor\ZZGENERICS OLB v][=]
Madel : PMST6429 Part: PMOSFET3
(] Show A&l
Matching Symbols -~
FNOSFETS ;
NMOSFET3 Nl
NP : | !
PNP i |
I
L
View Model <Back | MNet> | | Canesl | | Heb

The zzGenerics library has been chosen as the graphical symbol source in this case, the model has 3 pins so all the

symbols in the graphical library are listed as candidates, and the NPN symbol is the required one:
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Model Import Wizard : Select Matching *

Select library to pick matching symbals

D:\Working\Model Editor ZZGENERICS OLB ][]
Model : PMSTR429 Part: MPN
[ Shaw Al
Matching Symbols ~
PMOSFET3
NMOSFET2
PN
PNP
W
| ViewModel | < Back Net> | | Cancel | = Hebp
Select Next to get to the Pin Association stage:
Model Import Wizard : Define Pin Mapping >

. For each model terminal, associate a symbal pin. The optional model terminals may be left
unassociated. Use "View Model Text"” button to view the model definition.

Model : PM5TE423 Fart: NPN

[] Show Invisible Symbol Power Pins

Model Terminal Symbaol Pin ~

<nones
3 b
c
g

| <Back |[Savesymbol|  Cencel | Hep |

The model pins are 1, 2, 3 for an NPN transistor the Pin Order c, b, e. The pins are selected from the drop-down
list:
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Model Impeort Wizard : Define Pin Mapping

For each model terminal, associate a symbol pin. The optional model terminals may be left
unassociated. Use "View Model Text” button to view the model definition.

Model : PMSTE425 Part: NPN
[15how Invisible Symbal Power Pins

Model Terminal Symbol Pin ~
1 =
2 /]
3 e w

v
View Model | <Back |[SaveSymbol| | Cancel | | Hep |

Save Symbol will save the Symbol and Pin Association and name the created symbol after the model name.

Model Import Wizard : Associate/Replace Symbol

Destination Symbol Library © D:\Waorking\Model EditorSample Spice.olb

You can do either of the following :
(1) associate symbol for models without symbol, or (2) replace existing symbol for models.

Models with symbaol

Models without symbol

Symbol : PMSTE425

Model Name Symbol Name
QBCS464 QBCS48A
PHETE429 PMSTE429
2ZNT002
OPAZTT

~

| Replace Symbol

>

View Model

| <Back |

Finigh

Help

Repeat the process for the other models to complete the association, any .SUBCKT types not mapped will have

default, rectangular graphics with pins created.
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Model Import Wizard : Associate/Replace Symbol X

_ Destination Symbol Library : D \WorkingModel EditorSample Spice.olb

You can do either of the following :
{1} associate symbol for models without symbol, or (2) replace existing symbol for models.

Maodels with symbal Models without symbol Symbal : OPA2TT

Model Name Symbol Name ”
QBCE46A QBCE46A
PMSTE420 PMSTE425
2NT002 2NT002

OPAZTT QPAZTT \

Replace Symbol

View Model < Back Cancel Help

Click on Finish when the symbol association is complete.

Medel Impert Wizard : D'\Woerking\Model Editer\SampleSpice symwiz.log x

INFO(ORSCH-1132): Log File  Emor File

STATUS: PSpice Model Import Wizard for "Capture” (17.4.0.d001)
STATUS:
INFO: LIB driven flow
INFO: Input File: D:"\Waorking“Model Editor’SampleSpice lib
INFO: Qutput File: D \WaorkingMeodel Editor'Sample Spice olb
STATUS:
STATUS: ldentifying matching symbols automatically. . started at Friday, January 31, 2020 12:25:08
STATUS:
INFO: Symbol "QBCB46A" created for model "QBCE46A".
STATUS:
STATUS: Completed identifying matching symbols automatically...at Fiday, January 31, 2020 12:25
STATUS:
INFO: Symbol "PMSTE429" created for model "PMSTE425".
INFO: Symbol "2N7002" created for model "2M7002".
INFO: Symbal "OPAZTT" created for madel "OPAZTT".
STATUS: 0 Eror messages, ) Waming messages

oK

Again the library creation status is reported and the OLB file created.

The Model Editor can be closed at this point.

Using the created parts in Simulations

Now that the graphical symbol, OLB, files and simulation model, LIB, files have been created, the libraries can be
added to OrCAD Capture, a schematic created and the simulation run using the new models. Start OrCAD
Capture, and a new project, File>New>Project. Make sure you check “enable PSpice Simulation”

Default symbols:
To test this, a simple design with two Sallen-Key filters and the default rectangular sub-circuit symbol will be used.

Whilst probably not aesthetically pleasing, the default rectangular symbol is perfectly adequate for “quick test”
simulation purposes.
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Mew Project

Name M odelT est

Location O:wforkingshd odel Editor

| Enable PSpice Simulation

| OK | | Cancel | |

Help |

Specify the project name and directory, base this project on an “empty” project, or create a blank project.

Create PSpice Project

» Create based upon an existing project

empty.opj -

Create a blank project

Browse. ..

Cancel

Help

Open PAGEL1 of the project and draw the schematic.

Analog or Mixed ASD

[ File h Hierarchy
=] Design Resources

EI modeltest.dsn

2-[7] SCHEMATICT

-] P5pice Resources

Use Place>Part and the rectangular Add Library icon button to add the created OLB file.

Place Part - X

Part {
Part List: =
101/OPAMP e 9
10104/ CPAMP
101 04/TO/OPAMP 3
10106/CPAMP
107/OPAMP o
11004/ OPAMP =
11401/CPAMP 3
11401 TP ORARAR d o
Libraries:
=
ANALOG
BREAKOUT Add Library [Alt=4)
Design Cache =
MISC
OP&MP o
RESISTORS i P
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This will select the created OLB file in the library list.

Flace Part - X

Part

2N7002

Part List:

2N7002
Ops277
PRISTE425
QBCS464

Place | PCB Sl Analysis

PSpice  Accessories Options Window |

Libraries: IE‘ @ L Part.
VIS PSpice Component...
.
OPAMP Search Providers...
RESISTORS Database Part
SAMPLESPICE
SOURCE = i wire
SO IRCSTIM Auto Wire
Packaging J.c o
+

Partz per Pka: 1

U?j . «§= Junction
o l Bus Entry
a Type: Homogeneous N Net Alias...
2ZNT002 — T NetGroup...
= %2 Power...

P bpazry -|FL

m C 2 m -

PSpice Ground

Capacitor

Diode

Inductor

Resistor

Digital 4
Discrete 4
Passives »

Source L4

Search...

Select the OPA227, place two of them and complete the circuit. Ensure you place parts from the PSpice enabled

libraries.
c1
|1
1T
in
R Rz Ut
1 4 W
Ayl Afyl—— = + V- g
e 7 - ouT
10k 10k W
OPAZTT
c2
_L_1n
._[] i
R3
108
c2 c4 uz
1 4 W
] s e v
220n 220n e T - ouT
V4
e
1‘u’ac@ R4 OPAZTT
Ovde 10k
£ =
=0 -

Use PSpice>Edit Simulation Profile, or create a New Simulation Profile.
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PSpice | Accessories Options Windo

[~ Mew Simulation Profile

Edit Simulation Profile

(® FRun Fl1

View Simulation Results F12

View Qutput File

Create Metlist

View Metlist

Advanced Analysis 3
Markers 4
Bias Points 3

On the Analysis tab, for this case, set the profile for an AC Sweep from 10Hz to 100kHz.

Simulation Settings - bias

General Analysis Type: AC Sweep Type
Analysis AC Sweep/Moise Linear Start Frequency: 10
O ® Logarithmi End F ; 100k
Configuration Files E EIFELTILE nd Frequency
« General Settings Decade Points/Decade: 11

Options

Monte CarloMarst Case Noise Analysis

Data Collection Parametric Sweep

Enabled Cutput Valtage:
Probe Window Temperature (Sweep) 1V Source:
Save Bias Point Interval:

Load Bias Point Output File Options

Include detailed bias point information for nonlinear controlled sources and
semiconductors [JOP)

QK Cancel Apply Help

Also, while still editing the profile, go to the Configuration Files, select the Library entry on the left and use the
upper Browse button to browse for the LIB file that defines the simulation models.

Simulation Settings - bias

General Category: Filename:
Analysi Stimulus DAWarkingiModel Editor\SampleSpice fib
: . Library Configured Files b4 + +
Configuration Files Include
Options @ nomip* Add as Global
Data Collection ¥ Update Index Add to Design
Probe Window Add to Profile
Edit
Change
Library Path
"‘C\Cadence\SPE_17 4\tools\PSpice\Library” Browse..
QK Cancel Apply Help

Use the Add to Design button to add the simulation library.
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X
Simulation Settings - bias

General Categary: Filename:
CTENEE Stimulus D\Working' Model Editor\SampleSpicelib Browse..
Configuration Files :_r:t;rj?; R x * +
Options B D:\WorkingiModel Editor\SampleSpice.lib Add as Global
Data Collection i Dnclat=tipdex @ nomier Add to Design
Probe Window Add to Profile
Edit
Change
Library Path
C\Cadence\SPB_17 4\tocls\PSpiceLibrary” Browse...
QK Cancel Apply Help

OK the Simulation Settings to close the simulation Profile.

From the PSpice menu use Run to run the simulation. Once the simulation has completed the Probe window will
open with the simulation results and the traces for the active probes displayed.

f'.:"'v; SCHEMATIC1-bias - PSpice A/D - [bias.dat (active]]

File Edit View Simulation Trace Plot Tools Window Help cadence®

O BREBES. : ® . Aaila@
bias.dat (active) X

» . =

Q& Rl

BHz
o DB{U(U2:0UT)) < DB{U{U1:-}))

QOutput Window

W Circuit read in and checked, no errars

M Calculating bias point

M Bizs point calculated

M AC (and Noise) Analysis

AT Bnalpsis finished

M Totsljob time [using Solver 1] = A5
M INFOORPROEE -3190): Simulation complete

Simulation Status | Cutput Window | Command Window

d:\working\model editor\modeltest-PSpiceFiles\SCHEMATIC1\bias\bias.dat (active]

Freq = 100.0E+03 100%

Model Import Wizard Symbols

The circuit is redrawn with the Symbols created by the Model Import Wizard process and the simulation is run
again. The modified circuit is shown below:
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When the simulation is run again, the same results are displayed, as before:

A% SCHEMATIC1-bias - PSpice A/D - [bias.dat (active]]

cadence®

File Edit View Simulation Trace Plot Tools Window Help
0DBERES. . ® YO RHERCY

* bias.dat (active) x

&1 & Bl

z
o DB{U(U2:0UT)) < DB(U(U1:-))

Output Window
M Circuit read in and checked. no enars

M Calculating bias point

M Bias pint caloulated

WAC (and Noise] Analysis

WAC Analysis finished

B Totaljob time [using Solver 1] = .45
M INFOIORPROBE-3190) Simulation complete

Simulation Status | Output Window | Command Window

d:\working\model editor\modeltest-PSpiceFiles\SCHEMATIC1\bias\bias.dat (active)
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