Creating SPICE Model Parameters for Orcad PSpice

There be SPICE model text files all over the internet. Thanks to the ltspice group for this
one, http://tech.groups.yahoo.com/group/L Tspice/ , a simplified spice model for a
optocoupler Basso made for switching power supply modeling.

A

Parameters: 100mV
Cpole =5nF DLED 6:944430
CTR =100% N=1.8 Cpole D2
{ } N=0.01
VILED OE
2v F2
{CTR}
K Controlling Vsource = VILED

.subckt OPTOSIMP A K C E CTR=1.0 CPOLE=5n
D1 A 2 DLED

VILED 2 K 0

F1 4 E VILED {CTR}

Cl 4 E {CPOLE}

R1I E 0 Im

R2 K 0 Im

R3 N0O1 C 10k

V2 N0O0O1 0 12

VSAT C 4 0.1

D2 E 4 DB

.model DLED D (N=1.8 RS=1)
.model DB D (BV=30 Ibv=Im)
.ends

For this model, there will be two variables, the optocoupler CTR and the output capacitor
pole, these will be the model’s parameters, shown in brackets,{}. The default values are
shown to be a CTR of 100% (1.0) and Cpole of 5nF (5n).

Place the SPICE code into a text file and save it someplace on your computadora.

For more detailed PSpice help

Google search for ‘PSpicePrimer.pdf

Google search for ‘sloa070.pdf
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Go to ‘Start Menu > Orcad > Pspice Accessories > Model Editor’

Then either open up the library you wish to add the model to, or create a new one for the
model. For this one, I made a new library, and called it ‘MyLibrary’, cus I may want to
add more models to it, but it was just for this model, I’d probably call it ‘OptoSimp’ or
something like that. I then go to ‘Model > Import’ and select the saved text file with the
SPICE code. On mine when its looking for files, it only looks for .mod filetypes by
default, so I just selected all files so the text file shows up.

Add the ‘PARAMS:’ bit to the first line as shown.

2 MyLibrary.lib:OPTOSIMP - PSpice Model Editor - [Model Text] M=E3
File Edit View Model Plot Tools Window Help cadence - & x

TESTEINE | . subckt OPTOSIMP & K C E [JNUMERNCTR=0.5 CPOLE=Sn

Model Name Type D1 & 2 DLED

OPTOSIMP*=  SUBCKT VILED 2 K O
F1 4 E VILED {CTR}

Cl 4 E {CPCLE}

Rl E 0 1m

E2 £ 0 1m

E3 HNO0O1 C 10k

V2 HNOD1 0 12

WSAT C 4 0.1

D2 E 4 DB

.model DLED D(HN=1.8 R5=1)
Imodel DB D(BV=30 Ibwv=1m)
.ends

When done editing or adding the SPICE code, save it.

Then select ‘File >Export to Capture Part Library...” or ‘File > Model Import Wizard...’
to create a symbol for the new SPICE model. The ‘Export’ option I think creates a
square box with just the ports for a symbol that you can either keep or add on to, and the
‘Model Import’ is what I used cus it lets you select a symbol from Orcad’s parts libraries,
saving some drawing time. It creates a ‘MyLibrary.olb’ symbol file that becomes
associated with the ‘MyLibrary.lib’ file. Where symbols for the models that are in the
new library are stored.
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Model Import Wizard : Associate/Replace Symbol

Destination Symbol Library - C:\Documents and Settings*AntecS00"Desktop ' Mylibrary olb
You can do either of the following :
(1) associate symbaol for models withowt symbal, or (2) replace esdsting symbol for models.
[~ Models with symbol W Madels without symbal Symbal :
Model Name Symbol Hame | ~
OFTOSIMP
el
‘ Associate Symbol ]
View Model Text | < Back | Finish | Cancel Help

Then it takes you to the symbol menu, showing you you’ve got no symbol name for the
OPTOSIMP model you just made. Select ‘Associate Symbol’ and then you can browse
through the orcad libraries to select a symbol that’s right on, or even closely resembles
what you’ve got in mind for the symbol. If you’re SPICE model only has four ports, it
will only show you four port symbols in the libraries you can choose from. Click Next.

Model Import Wizard : Select Matching

Select library to pick matching symbols
CAOCADNOACAD_16.0Mools captureMibrany pspice opto.aolb j

Model : OFTOSIMP l Symbol : P52501-1

Matching Symbols | ~

5THS1005
5TME1007
PS2565-1 .

STHS1007 j
STLS1705 —
FS2501-1 ]
PS2505-1

stmS1005

=t51005

=t51007

=tm31005

View Model Text Mest = Cancel Help
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Model Import Wizard : Define Pin Mapping

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

| Model : OPTOSIMP . Symbal : P52501-1
Model Terminal |  symboipin |~
A A
K K .
c c —
E | = }

<none=

£

View Model Text < Back | Save Symbol | Cancel Help

Then it takes you to match your SPICE model’s port pins to the symbol’s port pins.
Sometimes the letters or numbers match like this case, and sometimes they don’t. So it
may take some examining of the symbol or the SPICE code (yuck!) to try and figure out
which is which, cus its important to have matching ports or you might have connected the
diode’s cathode (K) to the output collector (C), and have some funky results in the
simulation. Click Finish and Save and Exit the library.

Model Import Wizard : Associate/Replace Symbol

Destination Symbal Library : C:\Documents and Settings*Antec 300" Desktop®\MyLibrary.olb

You can do either of the following :
(1) associate symbal for models without symbol, or () replace existing symbol for models.
l [ Models with symbal [v Models without symbal Symbel : OPTOSIMP
Model Hame Symbol Name l ”~
OFTOSIMP OPTOSIMP
1] 4
2 | }
)
L
- | Replace Symbol |

View Model Text < Back | Finish | Cancel Help
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Now open up Orcad Capture, and and select ‘File > Open > Library’ and select the
newly edited ‘MyLibrary.olb’ file. The symbol is shown, where it can now be left alone
or modified to your heart’s desire.

¥ OrCAD Capture
File Edit View Place Opfions Window Help

DEd 8 BB oo B B G B U7 1LY

@ myLIBRARY  [2][B[X]| B MYLIBRARY.OLB - OPTOSIMP
PCE
T File |EL Hieralchyl

-0 Design Resources U ?

I

= E\"" c:\documents and se
T

"< o OPTOSIMT

.20 Library Cache

.20 Library
. Outputs
... Referenced Projects

U? OPTOSIMP
Ve -
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Go to ‘Options > Part Properties’, and highlight the two parameters. Click ‘Display’,
and selecte ‘Name and Value’ and OK. In the User Properties box, a ‘V’ gets placed in
their attributes column indicated that that property are now visible.

[Z| . Display Properties

Properties | Name: CTR Fant 1
M arne: Walue Attributes ' : aial B I
CPOLE EN VoA e [ Change.. | [Use Defaut]
|‘: ] a :
Iementation Path : Hew.. el o =t
Color

Implementation Type PSpice Model () Do Mok Display 1
Implementation OPTOSIMP . oy T
Name OPTOSIMPNomal R P .
Part Feference e ZRY i Raotation H
Fin Names Fotate True v © Wame Only ®o O 1800

= () Both if Value Esists O g Oz
CTR 1.0 | |

I 0k l [ Cancel ] [ Help ]

Now that the symbol is all finished, and the two parameters are shown, with their default
values. When placed in a schematic for simulation, the user can easily edit the CTR and
Cpole as they wish. Save and close the library, but leave Capture open.

u? OPTOSIMP
_}ﬁ |

CTR=10

CPOLE=5N

Now that’s a nice
lookin optocoupler!
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In your simulation circuit, add the library to your parts list if not already done so, and
then select the ‘OPTOSIMP’ model to place into the schematic.

2 /- (SCHEMATIC1 : PAGE1) Place Part

Part:

{OPTOSIMP |
.
Part List:
OFTOSIMP Add Library...
Ried
— AM—
100
& n
— Vin
T 5Vdc [ e ]
Libraries: Graphic
AMALOG (& Normal
Srm—— ANL_MISC oy U?  QPTOSIMP
— 0 Design Cache Cormvert | |
DIODE }:» K:
MYLIBRARY FPackaging | | =
SOURCE Partz per Pkg: 1 CTR=10
CPOLE =8

Type: Homogeneous

i

In order for the simulation to work, BE SURE to add the ‘MyLibrary.lib’ file to the
configuration library in the simulation settings. Either globally, so it’s in there for all
future projects, or to design, so it’s only in the current project simulation.

Simulation Settings - 1
General ] Analysis Cﬂﬂﬁgu'ﬁflﬂﬂmel Cptions ] Data Collection | Probe Window ]
) Details
Category: Filename:
Stimulus |C:"-.Caca"-.Deslctap"-.l'v'lj,fl_iblar'_.'.lib Browse...
Include Corfiqured Files ik J e
@romiic Add as Global
Add to Design
Add to Prafile
Edit
Change
< | >
Library Path
"CAOCADNOCAD 16 Mools' P SpicetUserlib";"C:h Browse ...
ok | cancd | sy | Hep |
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Now doing some bias point simulations to test the model, shows that its working, and the
results are very close to expected, given the changing CTR parameter. The voltage drop
for the LED (2V) and the saturation voltage of the transistor (100mV) is also accounted

for from the original SPICE code. If wanted, those could also be changed to parameters,
by changing the code a bit and repeating these steps again.

36.18mA 36.44mA
Rled U1l ___OPTOSIMP  Rpullup -~
My A=
100 #zﬁ L 10 V2
) 15Vde ——
. Vin CTR=1.0 T
T  5Vdc CPOLE = 5N
36.18mA 18.37mA
Rled U1l___OPTOSIMP  Rpullup
My MM
100 #zf L 10 V2
) 15Vdc ——
——  Vin CTR=05 T
T 5Vde CPOLE = 5N
36.18mA 72.58mA
Rled Ui OPTOSIMP  Rpullup -
A AP —
100 #zﬁ L 10 Vo
. 15Vde ——
——  Vin CTR=2 T
T 5Vdc CPOLE = 5N
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