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1 Introduction

This document explains how to configure PSpice Systems Option, it means, which paths are
necessary to define in MATLAB and in PSpice so that the co-simulation works. Moreover, it will
be explained with examples, how each feature works.

Before starting, it is necessary to comment what is possible to do with PSpice Systems Option.
It includes fours features:

PSpice MATLAB Visualization Interface
Evaluate MATLAB Functions in PSpice
Import MATLAB Modules in PSpice using DMI
Co-Simulation SLPS

N

Software Requirements:

e MATLAB 2015b 64 bits or later
e OrCAD Capture 17.2
e OrCAD PSpice 17.2

2 Configuration for the SLPS Co-Simulation

If you want to co-simulate PSpice with MATLAB Simulink, follow next steps:

MATLAB

e Open MATLAB R2015b or later.
e Click on Set Path and define next directories:
— <lInstallation>\SPB_17.2\tools\pspice\pspCosim
— <lInstallation>\SPB_17.2\tools\bin
o\ Set Path [o] e

All changes take effect immediately.

AAATLAD Mo

=
[ Add Folder... ] | CA\Cadence\SPB_17 2\tools\pspice\pspCasim
. D:\PSpice\MATLAB\My Functions

. CA\Cadence\5PB_17.2\tools\bin

. C\Program Files\MATLAB\R2016b\toolbox\matlab\datafun

. C\Program Files\MATLAB\R2016b\toolbox\matlab\datatypes

. C\Program Files\MATLAB\R2016b\toolbox\matlab\elfun

. C\Program Files\MATLAB\R2016b\toolbox\matlab\elmat

. CA\Program Files\MATLAB\R2016b\toolbox\matlab'funfun

Move to Top | CA\Program Files\MATLAB\R2016b\toolbox\matlab\general

. C\Program Files\MATLAB\R2016b\toolbox\matlab\iofun

. CA\Program Files\MATLAB\R2016b\toolbox\matlab\lang

Move Down . C\Program Files\MATLAB\R2016b\toolbox\matlab\matfun

. C\Program Files\MATLAB\R2016b\toolbox\matlab\mvm

Move to Bottom | C\Program Files\MATLAB\R2016b\toolbox\matlab\ops

. C\Program Files\MATLAB\R2016b\toolbox\matlab\polyfun

. C\Program Files\MATLAB\R2016b\toolbox\matlab\randfun

. CA\Program Files\MATLAB\R2016b\toolbox\matlab\sparfun

. C\Program Files\MATLAB\R2016b\toolbox\matlab\specfun

. C\Program Files\MATLAB\R2016b\toolbox\matlab\strfun o
Remove 7] | I | }

N

| Add with Subfolders.. |

Move Up

’ Save ] [ Close ] I Revert ] ’ Default ] ’ Help

e Click on Save

Configure PSpice Systems Option, V1 FlowCAD Confidential | 3



PSpice
e Open PSpice

e Click on Tools > MATLAB > Set MATLAB Path

Window Help [

Customize...
Options...

FRA...

Generate Report
PSpice Calculator...
MATLAB

»

[

K= HNI

Set MATLAB Path l::
Start MATLAB Engine {
Export All Traces

Export Selected Traces

Co-Simulation

e Select the MATLAB Path.

FlowCAD

W] Set MATLAB Path

Specify MATLAB 64 bitinstallation bin folder
C:\Program Files\MATLAB\R2019a\bin

x

MATLAB must be registered as an automaion server to use the PSpice - MATLAB flow.
For information on how to register MATLAB, click the Help button.

Lok

]

e Open PSpice and click on Tools > MATLAB > Co-Simulation. Now you can simulate SLPS

projects.

Note

If you open right now a Simulink blank project, you will find the new SLPS Block in the Simulink

Library:

g Simulink Library Browser

PSpice Block

< o Entersearchterm v AY v

4 Simulink

Commenly Used Blocks

Continuous

Dashboard

Discontinuities

Discrete

Logic and Bit Operations

Lookup Tables

Math Operations

Model Verification

Model-Wide Utilities

Ports & Subsystems

Signal Attributes

Signal Routing

Sinks

Sources

User-Defined Functions

[» Additional Math & Discrete

[» Communications System Toolbox

Control System Toolbox
DSP System Toolbox
DSP System Toolbox HDL Support
Embedded Coder
HOL Coder
[» Simscape
[> Simulink 3D Animation
4 LI}

[
[
[
[

[» Communications System Toolbox HDL Sup

| »

PSpiceBlock

m
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e Open a default SLPS project from the default Cadence examples and simulate it to test if it
works properly.

— <installation>\SPB_17.2\tools\pspice\capture_samples\CoSimulationDemos\
PSpiceCoSim\RLC

e Open different SLPS projects from the folder SLPS_Examples delivered with this
Application Note.

3 Use of SLPS Co-Simulation

Once the configuration is done, you are going to create your first SLPS project. For that, follow
next steps:
OrCAD Capture Design

1. Open OrCAD Capture
2. Create a new blank project with the name converter:

New Project £
Name
Corverter
Create a Mew Project Using
¥
4 @ PSpice Analog or Mized 270 Tip for New Users

Create a new Analog or
Mixed A/D project. The

() PC Board Wizard new project may be blank
or copied from an existing
template.

«d

() Programmable Logic ‘wizard

-
(¥a

E&J () Schematic
Location
D:WPSpicesdpplication_Motes

3. Open Page1 and design this circuit:

M1 L2 A
IRF840 & Vout

\ 1Yl 200u
v
R_Load
Vin N D2 i 0% 10
MUR150 50u
R1
33 g R_Load1
10m
l;@ E1 .
e E
100Vde—=—"Vs AIN = 1 L
-0
-0
wig P
TD=0 Q‘L
e TR=1n
=0 TF=1n
PW=25u |
PER=50u —,
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4. Create a new simulation profile and define it as in the image:

|87 Simulation Settings - transient

Help

] Reset

Apply

I

][ Cancel

OK

@
c
(=}
H
=
(5]
@
T
= 5
o =
=] =
w o
2 |
oW
g B
w -
s 2| E &
] WF
4
CI)
c
=
&
3
2
[y
o
=
[=}
a
[}
m
2 L'
- = ]
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& a8 g g
m oW o= C
= @ @ m
g 29 5 =
g 582 = |8
E £ €€ E =
S F 22 = -
e @#ZzZE = 5
s 582 0 F
x o = IO
o]
] i
] —
g S - 8 .
@ 2 5 € 5
@ 45832 & 5 5
& 2 = =~ £ 5@ &
= 2 s @ 2 g g = 2
c 2T 2 3 u s g E
[ L3 I = =] a
@l = — 3 B ®8 @m @ - @
=g g5 g nma o og
bel, 25 EESR ZE
m‘M g & 242838«
W E =
gF @0 0O0O0CDOO
Wl
K]
= g =
k= s 3
= o c
T3 3 ¢33
[ E) £ 2 g 2
ﬁwaomam
f 6 6 40 &

Click on OK and simulate. Place markers on the output pin.

5.

6. 0ms

5.0ms

4. 6ms

3.0ms

2.8ms

1.0ms

s

o U{uouT})

Time

6
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Simulink Design

1. Open MATLAB.

2. Open the Simulink project slps_start.mdl located under the folder SLPS_Start in the file
delivered with this AN.

Controller

Pl Controller

3. Add SLPS block, Mux block and Scope. The Simulink design should look like that:

Scoped | PS pice ] Scope
Systems

In Outl +

Controller
PSpiceBlock

Pl Controller
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4. Make double click on the PSpice Block.

| Co-Simulation Settings

FlowCAD

Project File:

PSpice Simulation
Profile:

Input Sources:

Outputs:

' Open Project... |

= | Reload |

| Clear Al |

Use PSpice simulation profile
@ Customize simulation profile

| Simulation Options... |

Enable Simulink major step

-

=-Add |

Up | | select. |

Down |

F!emove | | Clear All |

=-Add |

Up | | Select.. |

Down |

F!emove | | Clear All |

|. Global Parameters... |

OK

| | Cancel ||

Help

Configure PSpice Systems Option, V1
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5. Browse your OrCAD Capture project (converter.opj).

6. Define Inputs and Outputs. We want to control the MOSFET of the converter with Simulink
using a PWM signal and this controller must react depending on the output voltage.

B Co-Simulation Settings = %
Project File: D:/PSpice/Warkshaps/Fraunhofer/Documents/SLPS/Ex|| Browse. ..
Open Project...
PSpice Simulation Buck_Converter/Transient Reload
Profile:
Clear All
Use PSpice simulation profile Simulation Cptions
Customize simulation profile
Enable Simulink major step
Input Sources: W3 ~Add
Up Select..
Down
Remove Clear All
Cutputs: VWOUT) =Add
Up Select..
Down
Remove Clear All
Global Parameters...
OK Cancel Help
7. Click OK and simulate.
i 4| Scope =8 &
File Teels View Simulation Help N

@-BAOP®|=-|a-E-|F&H-

Offset=0.1 | T=0.200
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4 MATLAB Visualization Interface

With this feature you can use the MATLAB visualization capabilities for postprocessing and
analysis of PSpice simulation results.

1. Open OrCAD Capture and load the project bjt.dsn.
2. Make Simulation Profile PolarPlot-AC active. Automatically the Schematic PolarPlot will be
active.

253 Simulation Profiles

- [P2] BIT_Amps-Transient
BIT_Amps-DC
RLC-tran
RLC-TRANL
Function-Tran
MOSFET-DC

£ Stimulus Files Simulate Selected Profile(s)
[Z], View Simulation Results
View Output File
[, Edit Simulation Settings
Make Active I\@
Ly

3. Open Page1 of the Schematic PolarPlot.
4. Open PSpice Probe Window.

5. Click on Tools > MATLAB > Start MATLAB Engine. A MATLAB command window will
pop up. Depending on the computer it can take some time to be opened.

m Window Help b

Customize...

Options...

! R

Generate Report

PSpice Calculator... L4
MATLAB

P
Blw BN

Set MATLAB Path
Start MATLAB Engine
Export All Traces
Export Selected Traces

Co-Simulation
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6.

10.

11.

Configure PSpice Systems Option, V1
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Write Desktop in the command window to open MATLAB.

" o MATLAB Command Window

»» desktop

Simulate the circuit.

Click on Tools > MATLAB > Export selected Traces. Select next ones:

- V(CR)

V(OPAMP)

V(RL)

V(RLC)

- V(RLC1)

Click on Export. Just close the MATLAB traces windows that appear when you click on

Export. Automatically a Variable is defined in MATLAB. In this case, as we did not say
anything, the name of it is PSpiceData_1. Consecutive variables are generated when you

export more traces.

Workspace @
MName = Value
PSpiceData_l Ixd struct

You also get this information in the command window in PSpice.

X pspicex Initializing scripting...

v+ Loading C:/Cadence/SPE_17.2/tools/pspice,/tcl
Loading C:/Cadence/SPE_17.2/tools /pspice/tcl
Loading C: /Cadence/SPE_17.2/tools /pspice/tcl

E3
o

E Pspices

; -

2 MATLAB variable exported successTully.
z Created variable Name : PSpiceData 1
K

Once the PSpice results are already in MATLAB environment, change MATLAB Path to the
location where you have downloaded and extracted the zip. The function Polarploat_ AC.m
must be there.

Write Polarploat_AC in MATLAB and view the results. Even analyze how MATLAB take the
results from the variable automatically generated by PSpice.

FlowCAD Confidential |
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S » D: v PSpice » Application_Notes b FlowCAD_AN_PSpiceMATLAB_Bidirectional b PSpice_Systems_Option

e 1 ‘ = | BB 22 | @ Editor - D:\PSpice\Application_Notes\FlowCAD_AN_PSpice_MATLAB_Bidirectional\PSpice_Systerms_Option)
- | Polarploat.ACm | + |
Edit View Insert Tools Desktop Window Help ] —1
R Y ‘ Iy |¢§ S, @B E - @| a EI‘ O 2 -  VRLC = getPspiceData(PSpiceData_1, 'AC Swesp', 'V(RLC)'):
3 - polarplot (angle (VRLC) ,abs (VRLC), 'r-0") ;
90 4 % VOUT1 = getPspiceData(PSpiceData 1, 'AC Sweep', 'V(OUT1)'):
120 100 60 5 % polarplot (angle (VOUT1), abs (VOUT1),'r-o'):
[ % VOUT2Z = getPspiceData(PSpiceData 1, 'AC Sweep', 'V(OUIZ)'):
8 7 % polarplot (angle (VOUT2) , abs (VOUT2), "g-+"'):
50 8 % VOUT3 = getPspiceData(PSpiceData_1, 'AC Sweep', 'V(OUT3)'):
150 30 g % polarplot (angle (VOUTS), abs (VOUT3), "k—d'} :
40 10 — WRC = getPspiceData(PSpiceData 1, "AC Sweep', 'VI(RC)'):
11 - polarplot (angle (VRC) ,abs (VRC), "g—+")
20 12 — hold on
13 - WCR = getPspiceDaca(PSpiceDaca_1, "AC Sweep', 'VICE)'):
180 0 14 = polarplot (angle (VCR) , abs (VCR), "v-x") ;
A= VRL = getPspiceData(PSpiceData_ 1, 'AC Sweep', 'V(RL)'):
16 — polarplot (angle (VRL) ,abs (VRL), "k-d"):
iy |= WRLC1 = getPspiceData(PSpiceData_1, 'AC Sweep', 'V(RLC1)'):
18 - polarplot (angle (VRLC1) ,abs (VRLC1), "m-h') ;s
210 330 19 - VOPRMF = getPspiceData(PSpiceData 1, 'RC Sweep', 'V(OPRMF)]'):
20 — polarplot (angle (VOPAMP) , abs (VOPAMP) , 'c—.h");
21 - hold off
22

Command Window

New to MATLAB? See resources for Getting Started.

>> Polarploat_AC

5 MATLAB Functions in PSpice

With these features you can use MATLAB functions in the PSpice environment for system
simulation when the whole electronic design is not completely designed yet or even to do
complex mathematical measurements.

Open OrCAD Capture.

Open the project bjt.opj.

Make simulation profile Function-Tran active.

Open Page1 of the schematic function.

a s~ wbdh =

Observe how MATLAB function were defined and also the syntax. It is possible to use own
defined scripts (.m) and it is possible to use functions with more inputs. These symbols
come from the library abm.olb (abm1, abm2, abm3).

Note

If you use your own functions, the path where they are located must be defined in the
MATLAB Path.

6. Simulate and observe the results in the probe window.

7. Also see the measurements, as it is also possible to use MATLAB Functions for
measurements.

Configure PSpice Systems Option, V1 FlowCAD Confidential |
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Simulation Dutput ariables Functions or Macroz
" Measurements - ]
- B andwaidth[1.db

[BBMZIN] F (¥ Anciog Bandwidth_Bandpass_3dB(1] F
I[ABMZOUT] — Diigital Bandwidth_Bandpaszs_3dB_+Range(1,—
BBk 4] CenterFrequency(1.db_level)
I[ABMA:IN] CenterFrequency +<Range(1.db_level B
[ABM40UT] Voltages ConversionGaini1,2]
IC1) ConversionGain_+Range(1,2 begin_x.e
IIC1:1] Curents Cutalf_Highpass_3dB(1)
I[LT] Cutaff_Highpass_3dB_*Range(1.begin
IL1:1] Fower Cutalt_Lowpass_3dB(1]
IR1] . Cuteff_Lowpass 3dB_¥Range(1.begin,
IR1:1) Hoie [1/Hz) DutyCycle(T)
IR2] : DutyCycle_#Range(1.begin_=.end_x)
IR21) L &l s Falfime_Malvershaot(1]
11 P Falltirme_StepResponze(1]
1[¥1:4) S bl BlNaED FaI!time_S_tepFiesponse_XHangeH beg
Itv2) St :
I[W2:+] MATLABFunction[1.2MATLAB_ functic
I[3) MaTLABFunction2(1,2.<MaTLAB_func
IMw3+] ey "
(/4] Maw_ ¥R ange(1.begin_x.end_x)
IMd:+] - : in[1]
1 [4BH3] 90 variables listed v -
1T[&E b 4] hd L b

Full List

Trace Expression: ’ Ok ] [ Cancel ] ’ Help ]

Note

For more information about these two features, use the documentation to open the pdf related

to the PSpice MATLAB Interface.

B = PSpice
B L KPNS
G- [ OrCAD Lite

B> PSpice MATLAB Flow

-- [ PSpice Advanced Analysis: Whats New in Release 17.2-2016

Configure PSpice Systems Option, V1

-- [E3 Co-simulation Using PSpice MATLAB Interface
= & PSpice MATLAB Interface User Guide

[E3 Introduction

[ PartA: PSpice - MATLAB Interface for Advanced Waveform Analysis
-- [E3 Intreducing the Advanced Waveform Analysis

-- [£3 Setting Up the PSpice - MATLAB Flow for Advanced Waveform Anahysis
[E3 Working with Advanced Waveform Analysis Flows

-- 3 Accessing Trace Data from the MATLAB Variable

[ Part B: PSpice Simulink Co-Simulation Interface

-- 3 Intreducing PSpice Simulink Co-Simulation

-- [Z3 Creating a Schematic

[E3 Interfacing PSpice Designs in MATLAB

G- [E3 Analyzing Simulink Models

-- [£3 Options and Data Collection in Simulation Settings

- L3 Sampls Circuits

G- B3 PSpice SLPS Sample Circuits (Legacy)

FlowCAD Confidential |

13



	1 Introduction
	2 Configuration for the SLPS Co-Simulation
	3 Use of SLPS Co-Simulation
	4 MATLAB Visualization Interface
	5 MATLAB Functions in PSpice

