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FlowCAD

Preliminary Notes

« This documentation applies to the first-time users of PSpice simulation software. It should not be
understood either as a training manual or as a complete operating manual. It is intended that you use
OrCAD Trial version for running this Quickstart tutorial.

« Basic knowledge in electronic circuitry is required.

» Due to brevity and compactness of this documentation, it is not possible to address all existing
functions and their details. Please refer to Help > PSpice Documentation.

« Based on a simple circuit diagram for a power supply, most important functions and steps are
presented, which will allow first-time user to quickly manage his own tasks with minimum training
efforts spent.

» After some brief information on user interface of the software and on different simulation types,
hands-on instructions begin with entering circuit diagram from scratch on page 33.

« To get started, just unzip PSpice_Demo.zip file to a folder of your choice and then start already
installed OrCAD Capture software.

* For better readability, all windows, icons and forms shown in this document are using light theme.
Note that starting from OrCAD version 17.4 default coloring is dark theme, but there are easy ways to
switch between them.
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Introduction
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FlowCAD

System Requirements

Operating System Windows 10 (64-bit) Professional, incl Dark Theme mode;
Windows 2012 Server (All Service Packs); Windows 2012 R2
Windows 2016 Server

Recommended Hardware  Intel Core™ i7 4.30 GHz or AMD Ryzen™ 7 4.30 GHz with at least 4 cores
16 GB RAM
50 GB free disk space (SSD recommended)
1920 x 1200 display resolution with true color (at least 32-bit color)
A dedicated graphics card supporting OpenGL, min 2 GB (with additional
support for DX11 for 3D canvas)
Broadband Internet connection for some services

In General Above mentioned hardware specifications are to be understood as a
minimum requirement. Depending on the task at hand, hardware must be
adapted accordingly "upwards". PSpice uses presence of several processor
cores for simulation.
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Installation and Settings

« Trial version includes full version of PSpice (PSpice A/D and PSpice Advanced Analysis).

* From www.orcad.com you can download the trial version. You have to insert your contact data and
you will receive an email to download OrCAD Software.

* Quickstart PSpice 17.4 Trial, an installation guide with more details can be found
at https://www.flowcad.com/en/download.htm.

OrCAD allows to use a variety of personal settings, from product configuration to design templates to
color selection of design elements used.

These possibilities are not discussed here as they go beyond purpose of this documentation. It is only
mentioned that many of these settings are stored in corresponding .ini files.
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Basic Handling in Capture / PSpice
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FlowCAD

Operating Concept, Special Characters

OrCAD Capture and OrCAD PSpice are basically menu driven.

All inputs or commands are made by one of following options:

Pull-down menus
Ilcons

Shortcuts

Pop-up window
Command window
Tcl functions

Basically all menus in Capture and PSpice are context-sensitive. This means that depending on selected
elements, workspaces or commands, resulting pop-up windows or pull-down menu will change it’s
appearance. It will show only relevant functions or objects you need for just selected elements.

As there are restrictions which special characters in PSpice data, it is highly recommended to use only
underline character (_ ) as a special character in path and name of the design.
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Main File Extensions in OrCAD (PSpice)

.OPJ OrCAD Capture Project File
.DSN OrCAD Capture Design File
.DBK Design Backup

.OLB Capture / PSpice Symbol Library
LIB PSpice Model Library File
DAT Probe Data File

OUT PSpice Output File

.SIM Simulation Profile

NET PSpice Netlist

.PRB Probe Configuration File
STL Stimulus Library File

.CIR PSpice Circuit File
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Copy / Archive of Projects in OrCAD (PSpice)

« Archive command: Use this option to save
projects and all related files and libraries.
Select in OrCAD Capture Design_Name.dsn
> File > Archive Project ...

It copies all necessary files into a new location
or puts them into a single compressed archive
file.

« Manual transfer

- .0pj

— .dsn

— .stl

. Archive Project
— .sim
- I|b | Library files Include TestBench
Output files Cancel

All other files are automatically generated from the Referenced projects Help
ones above whilst generating netlists or running frehive directory:
SimUIationS D:4PSpice_Cuickstart_17_dharchiv

v| Create single archive file

File name:  5p4PS-2020-08-10713-45. zip d .
more Ties ==
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Unit of Measurement in PSpice

PSpice only calculates with pure numbers,
not with units.

PSpice recognizes these symbols:

1f (femto-) =1x107%
1p (pico-) =1x107?
1n (nano-) =1x107

1u (micro-) =1x10°
1mil (mil) =2.54 x10°
im (milli-) =1x103
1K (kilo-) =1x103
1Meg (mega-) =1x106

1G (giga-) =1x10°

1T (tera-) =1x101

Tip
« Units such as Ohm, Volt, Farad, Henry, etc.

are not considered. They are used only for
better readability of relevant circuit.

« If aninput is made after such a measure or
expression, PSpice interprets this as a
comment.

1KOhm = 1K

Attention

* PSpice is not case-sensitive 1M = 1m
M or m in PSpice means both milli

« 1x10%=1Meg = 1MEG = 1meg
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Proposed Circuit (I)

« Aim of this PSpice introduction is to simulate a complete circuit, particularly a Switched Mode Power
Supply (SMPS), which consists of a source, a rectifier, a PWM-Control, a transformer, a LP-Filter plus
the load.”

« When you extract data in QuickStart container, you’ll find a Solution directory, which contains an
example of how to simulate the overall circuit. You will find here European solution. Default Cadence
symbols are American ones, that is why, you will use an external European symbol library for R, L and
C (Europe.olb).

« On following pages, you will find a brief overview of actions you can take to implement circuit diagram
below from scratch.

* plus mandatory simulation ground “0”
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Proposed Circuit (Il

American Style

PARAMETERS:

Rectifier + Scource Transformer LP — Filter Load E:;-\;:i £
_____________________ - Periods = Ju
r - r & K ] i '_. - | Source = 230
| | | E13 F_6 2081 | Iy :
| | COUPLNG=1 i T |
|
| D1 D3 § Ri | | e L o Lz | |
| 7% 40EPSDE 7% 40EPSDE 0.01 | 400 45 | J |
vz | |
| & || | |
| FREQ = 50 | | !
br - VAMPL={Souesl., |
| 7% 4EPS0BC =0 7% 40EPSOE - & | - |
| VOFF =0 1.2m |
I — e —— |
gz
20
RT M
B "\pz':\!p"\, I E
IRFB44
= g3
20n
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Proposed Circuit (1)

European Style

PARAMETERS:

Rectifier + Source Transformer LP — Filter Load 52;;2_ -
|- ____________ - _I('_ T _| T T T T T T T |_ e _| Pario:a=_31.
| | E12 B B 3081 | s | L3 Rz | Source = 230
| | COUPLMG= i Ep— — | our_ | A
| b | BaLT4ifiE | : ! | 4“?-.3
| | | 00m 0.0 | |

| D1 03 R | L e L2| | | |

2% 4DEPS0B £ 4DEPS0E 0.01 400 45
| | | i ] | |
| &) LT |
| TR, | |
| B2 e o1

2% apEPSDE VOFF=0 | 7% 4pEPSDB -+ |
| 2m |
|
L_______':“_____J

RS
20
:.ﬁ'l.v P‘-Ill_| M | :
LT - | . ca
2 IRFE44 2

RE
0.01

I
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Run a PSpice Simulation

There are two ways to start a simulation in PSpice:

» Directly from OrCAD Capture:
— Start > OrCAD Trial 17.4-2019 > Capture CIS 17.4

— This is preferred way to start a simulation: First using Capture to design circuit and creating
simulation profile, and then starting PSpice simulation from Capture environment via a run-button.
Required netlisting is done in background.

* Opening directly PSpice:
— Start > OrCAD Trial 17.4-2019 > PSpice AD 17.4
— However, PSpice requires netlist file <*.net> and circuit file <*.cir> of circuit to be simulated.

- Start Capture CIS.
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Starting a Capture Session

» Capture start page shows important information and last recent projects you’'ve been working on.

« An already existing project can be opened with File > Open > Project (or directly by clicking on
project on start page when it was one of recent projects).

« NOTE
— Click on File > Open > Demo Designs. You will be able to open examples with documentation.

— For your curiosity, you can try to open the one or the other. After inspecting, you can close them by
selecting <x.dsn> in project manager window, then select File > Close.

Project Manager

*1* OrCAD Capture-[/ - (HPFilters : HPF_Cap_Ind]] *1* OrCAD Capture-[/ - [HPFilters : HPF_Cap_

File Design Edij View Tools Place PCE ¢ - File | Design Edit View Tools Plas

= Mew L 3
BOB® <BPEBOC B
Open 3
HighPassFilters.opj v X 3
= u Close Ctrl+F4
Analog or Mixed A/D L\\) D
File te Hisrarchy B sae Ctrl+s
=38 Design Resources Check and 5ave
E!E_; Mhighpassfilters.dsn Save As... In
E”__ e k LMB Save Project As...
HI - Ind
= HPF_Cap._Ind Archive Project... "
B..

Design Cache
N oo

-] C:DAORCAD\ORCAD_16.;
-] L: DAORCAD\ORCAD_16.2
') R:DAORCADNORCAD_16.:
= TitleBlockD
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Create a New PSpice Project

» Select File > New > Project. New Project _OrCAD Capture - [Start Page]
WlndOW OpenS . File | Design Edit Miew Tools Place PCB 51 Analysis A
MNew 3 Project... L\\!‘
* In upper field under Name, please enter the Open b Design
name of your project, e.g. SMPS. Close Ctri~F4 Library
* In Location field, enter the folder in which your B jHE?LgF'F,
new project should be stored. You can browse Text File

to location by clicking the browse icon [

It is highly recommended to use project name
again as a folder entry. As a result, all project
data generated for this simulation project are

‘

New Project

stored in this folder, which considerably Nome [swPd |
increases the overview. Location  D:\PSpice_Duickstart_17_41SMPS
« Enable PSpice Simulation. v Enebie Fopice Simuiston
. Cancel Help
+ Click OK.
* A new window pops up.
« Here select Create a blank project. Create PSpice Project =]
° C“Ck OK I._:_.'Create hased upon an existing project
AnalogGHDSymbol.op - Browse...
_
@) Create a blank project
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Project SMPS

* Done! You've created a new project called SMPS with a design of same name smps.dsn.

» At same time, first page of your design was opened with name PAGEL. Similarly, drawing frame and a
title block were automatically placed. Other view-presets are possible.

» Please note folder structure in project manager on the side of the image.

» Folder structure is virtual. It only exists within project manager. PAGEL located under Schematicl is
only found within smps.dsn file.

« Icons for component placement and wiring are already visible on right-hand side.

N
cadence®

ml M VTIH.MEQQQQ%. GEBRCR. HEER ELOLRRARAAR T OO,

| | | 5
4
I
fa
Y
b On next slides, we will
i: explain some necessary
+ .
b steps which you can
practise later with your

————[r newly created project.

Dl N\ <

FlowCAD Confidential | 18
N EEEEERERERRERERRRE



FlowCAD

PSpice Part Search

. . PSpice Part Search a T
. Wlth_ Place > PSpice Component > Search you can open ¥ Hide Categories View Search
PSpice Part Search. Categories Library
» PSpice Part Search allows you to search for PSpice Parts in selected N jﬂlf R
. . . . plTiers an near
or all categories or by libraries. It allows to compare properties of an > Wlanaioq Sehaora! Model
amount of components in a glance. Once you have identified and . e Comverer
. . . Discrete
selected the component, you can place it directly from here in your > Bt oMechanical
schematic. > Eirdeal Devices
P Hiogic
« Components are stored in a PSpice Part Search database (local or > Evegnetics @
remote). A remote database allows all users to access to this data I %T_I
Search All Cateaorie ¥ d
g IObaI Iy PART NAME | DESCRIPTION
« Components included in this PSpice Library Browser at beginning are Al iR A
1 "ADC8break" "8 Bit ADC"
components that Cadence delivers by default. o o
« Parts can be added to this database (beyond scope of this guide). R
"DAC10break” "10 Bit DAC"
"DAC12break” "12 Bit DAC"
"DACSbreak’ | "8 &t DAC"
"Dbreak” "Diode”
"DFF" "D Flip Flop"
NOTE b |5£V2--F ’
If you are looking for a particular model, but you do not know, where it is = e
located, try looking in this browser. e T m———
"oc” | "DC Current Source"
"TEXP" "Exponential Current Source™
TNV "INV Gate" M
SYMBOL LIBRARY:
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Place Components

OrCAD Capture CTS - Lite - [/ - (SCHEMATICL : PAGEL)] SR
E] File Design Edit View Tools SI Analysis PSpice Accessories - 7 TO place neW Com ponents’ you Ca'n
= indow XITAG Help MyFileTestl FloWare | f f ” . t_
ER =N~y =) 5 @ n WinN 10Ns:
o A ] Preferences... cadence” |- &) «x also use one ol 1olio g opuons
v .
@ Part.. P i
: Design Template... & @ * | Place > Part|... using
Spice Companent... T
u
Rectifier.opj [5] [ - i pU”-dOWﬂ menu
7 Database Part z (IS Configuration...
nalog or Mixed A/D Wi W
&3 File |, Herarchy| ;‘;e wi \ (IS Preferences ’ e P (keyboard)
=53 Design Resources to Tire
=B \rectifier.dsn 1 Bus B : {|=
21 SCHEMATICL % unction j ) ) E{ * Place Particon o
B PAGEL 4 Bus Enty c Schematic Page Properties... ——
£ Design Cache  Net Alias... N il ! \ T| 1
-8 Library % Power.. F ‘ ‘ g p
8 Outputs + Ground... G ! ! . .
=0 gp{i;;f;:?:lzjs {3 Off-Page Connector., a1 Preferences E ° For SChemat|C ICON bal’ tO be
.13 Model Libraries & Hierarchical Block.. ‘ Co\ors]Priml Grid D\sp\ayl Pan and Zoom | Se\ect‘ Miscellaneous TextEditorl Board Simu\auon‘ H H H
£3 Simulation Profiles < Hierarchical Port... Schematic Page Editor TextRendering aCtlve (rl g ht marg I n) 1 O n e Of the
23 Stimuls Fies Filsye o T DIRendarTueTypetonsuinsiokes pages in Schematic must be
| No Connect X Line Style: E - Filtext i
e opened and activated.
Title Block... Color: - ["]Enable Auto Recovery
Bookmark.. Junction Dot Size: [m 5 Tl p 2
B Text.. T
Bl Line Partand Symbol Editor Auto Reference .
" ;enangle Fill Syle: None - [¥] Automatically reference placed parts ° I n O pt I O n S > P r efe r e n C eS
o . | |Design Level(Only PCE designs) .
:: g2 Line Style: El M ["|Preserve reference on copy M | S C el | an eo u S Tab Select Au t 0
Arc .
i Le Wi [~ etan commncaton Reference which allows you to
‘% Bezier Curve Session Log Enable Intertool Communication .
& polgine v | P — automatically annotate
Picture... Allow component move with H
I we, Docking Find connectivitychanges Component references durl ng
N Dleb et Dnckmg Place Search
! A NetGroup.. U Part Vltoomar  IREF Display Propery placement.
TOAuTAg 7 CAentey SPE_ Place Part [¥] Global Visibility
E3 .
E capture> [1nfo] [orPrmp. DReﬁesh part on selection
= [1nfo] [orPrmDesigner] |
E [Info] [orPrmDesigner] |
(x| [
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Library Assignment, Selecting Parts

When you are in Place > Part mode, Place Part window shows up on the right.

Under Libraries, you can select one or more libraries to search for your part.
Part description is entered under Part. This already acts as a filter, but without
wildcards "*". Search result and corresponding library are output in Part List.

Add Library | allows adding libraries to search path. Default directories with
Cadence PSpice symbols are:

<installation_dir>\tools\capture\library\pspice
<installation_dir>\tools\capture\library\pspice\advanis

All default libraries are listed in the <installation_dir>\tools\pspice.ini file.
They are available for all PSpice projects.

Packaging is used to indicate whether a package consists of several parts
(e.g. a resistor network, or like Opamp shown on the right).

To the right of the preview window, the two icons & B

Place Part v X
710)
Lk4335
Part List: ?
LM320K-5 -
LM320T-12
LM1320T-15
LM320T-5
LM324
LM3302
LM339
[IYEY T RE] d
Libraries:

|
2 %%

74LS

Design Cache
DIODE
OPAMP

indicate whether a PSpice model and / or a PCB footprint is assigned to
relevant component.

With a double-click in Part List, you return to Schematic and can place
component with LMB (Left Mouse Button).

Search for Part allows searching with wildcards. You can easily add them to
search path by clicking on Add button.

Packaging
Parts per Pkg: 4
Part: p
Type: Homogeneous
ESB

& Momal

- | Search for Part
Search For |*L339° - {E

Path  *B_17 4“toolz\capturehlibranspepice
Libraries
LMI339/5_1/Tl/tex_inst.olb &
LM339/opamp.olb
I M32GAS 1Tl Aav inct nlh

Select the library to add | Add @
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Wiring Components

After placing, wiring is done with one of these
options:

* Place > Wire
W (keyboard)
« Place Wire Icon [

Pure text notes can be placed with:
* Place > Text ...
* T (keyboard)

* Place Text Icon

FlowCAD

“: OrCAD Capture-l/ - (SCHEMATICT : PAGET]]

File Design Edit View Tools | Place | PCB 5l Analysis  PSpice  Acc

B-BS <E? b

PSpice Component... kL
SMPS.opj M
Search Providers... =
Analog or Mixed A/D -
._r Wire I} w
File Hierarchy
Ef' Auto Wire »
& Design Resources
: BE_E‘ Asmps.dsn E’ Bus g
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Edit Circuit Diagram (Properties)

Edit REFDES and Value at same time Edit only REFDES or Value
« Tip « Selective Display Properties window can be
— Itis also possible to display multiple, or all opened by Select (LMB) and RMB > Edit
symbols of a page, or even the entire Properties or by double-clicking LMB.
schema, in property editor. - Via Display Properties, various settings
— Use Ctrl + LMB-click or Ctrl + A to select regarding visibility in circuit diagram are
components and then RMB - Edit possible.

Properties ...

* In Project Manager, select Page or Design
(.dsn), Edit Object Properties from pull down )
menu. £ 40EPS0S -3:

Display Properties

Mame: Valuz Fol

Arial 7 (default)
Display Format
Calor
Do Mot Display
Edit Prope%ies... ® Value Only _ N
Edit PSpice Mode MName and Value Rotation
Mame Only &0 180°
Export Parameters to Optimize Both if Value Exists 90° 270°
N S : el T e B
: D14 Link Database Part Tt dusfestion
ZE 40EPS08! D15 View Database Part Default
: ZS 40EPS( Descend Hierarch
o : : Connect
Iy : _OK Cancel Help
» N S Connect to Bus
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Edit Circuit Diagram (Net Alias)

« Any new wire will get a system-generated net
name by default.

» System-generated net name can be replaced
by placing a net alias on the wire.

« Within a schematic page a net with an alias is
connected to any net, off-page connector or
hierarchical port with same alias.

— E.g. you can connect multiple pins of any
component on a schematic page just by
placing the same net alias on partial wires
connected to the pins you want to connect
without a physical wire (wireless
connections).

* Place > Net Alias ...

« Place Net Alias Icon &

Tip

« If nets are to be connected over several pages
or even design hierarchies, off-page
connectors or port connectors (hierarchical

port) must be used.
For more information, see documentation.

Per
Place Net Alias @ Sou
D=

ouT

Calar Fotation

- @n © a0 @180 @20

NetGroup

MetGroup Aware Aliases

Junction Dot

~

U1A

iel |
\ 74LS00
. AN .
Net Alias \Wireless Connection
ad[0:1 /

\ sel
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Tips for Simulation

To run a simulation of a circuit created with Capture, follow next tips:
1. All component symbols used should be taken from PSpice Library.
E.Q. <$CDSROOT>\tools\capturellibrary\pspice or
<$CDSROOT>\tools\capture\library\pspice\advanls
Capture symbols contain no entry for simulation models, which are mandatory for a PSpice
simulation.

2. For simulation, a reference potential is required, which is usually represented by a ground symbol and
it is found clicking on % and selecting symbol in the source library.
This must necessarily have value "0" as a potential name. LO

3. Large circuits should first be divided into subcircuits if problems occur.

4. Always apply Rule #9* before you run a simulation.
* Source: Signal Integrity Journal
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FlowCAD

Types of Simulation
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Types of Simulation in PSpice

With PSpice, 4 basic types of simulations are possible. Type of simulation and parameters for project in
guestion are set and assigned via simulation profiles. For all 4 types of simulations you will find
examples on following pages. Solution / Samples folder contains a completely predefined example.

* Bias Point
— DC Current analysis

- DC Sweep
— DC analysis with variable parameters

« Time Domain (Transient)
— Analysis of time behavior of electrical processes

« AC Sweep
— Frequency analysis of voltage and current (amplitude and phase)

PSpice | Accessories Options  Window Simulation Settings - transient
b LU S i BT L General Analysis Type: Run To Time : 180m seconds (TSTOP)
Frr - F . Time Domain (Transient]
EditSimulaticn/Bitile G ) Start saving data after : 0 seconds
e Options: & '
L onfiguration Flles Transient options:
@ Run F1 = ~ General Settings 2 )
—_ Options Maximum Step Size m seconds
View Simulation Results F12 WMante Carlo/Worst Case
Data Collection +w Parametric Sweep Skip initial transient bias point calculation (SKIPEP)

View Output File )
P Probe Window Temperature (Sweep)

i i Run in resume mode " -
. Save Bias Point Output File Options...
Create Netlist ? e

Load Bias Point

View Netlist Save Check Point
Reslart Simulation
Advanced Analysis 3
Markers 3
T >
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Bias Point (DC Analysis)

Bias Point simulation is simplest simulation mode

that can be performed with PSpice. Here, PSpice o
calculates all DC currents in individual branchesand .0 Ee) it
all DC voltages of individual nodes with respect to P o o o
mass potential which is defined by placement of
ground symbol.
* U-I-W values can be displayed over PSpice > e ——
Bias Points > Enable and using icons
» Variants of DC Analysis
— Transfer Function Analysis A BS ~obocERE . G 6AaSw SAD0Y DERR |
e . smces - FEOCRBARAASE TR EOUHA.
— DC-Sensitivity Analysis = 7 e sy
e
= qfﬁ
- Tip ’ &%
Sk (“o f.
— Example bias_point in folder e
Solution\Samples\bias_point\bias_point.opj PO =
1.000mA] K
i
| %
o = -

B
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DC Sweep

* DC sweep calculates static voltages and currents
of a circuit when source, model parameters,
global parameters or temperature are varied

within a certain range.

* Result can be displayed in output file or in probe

window.

« DC sweep of voltage source V1 is defined in
simulation profile and sweep in probe window is
displayed in the right lower window.

Tip
* Project DC_Sweep.opj in folder
Solution\Samples\DC_Sweep

Simulation Settings - dc-sweep

General Analysis Type: Sweep Variable
Analysis DC Sweep ® Voltage source
Options: Current source

Configuration Files
| FOIEEEED Global parameter
Options
Secondary Sweep Model parameter

Data Collection

Monte Carlo/Worst Case Temperature

Probe Window Parametric Sweep Sweep Type
Temperaturs (Sweep)
Save Bias Point ® Linear

Load Bias Point Logarithmic Decade

Value List

OK

Name: vl
Model type:
Model name:

Parameter name:

Start Value:
End Value: Y

Increment:

FlowCAD

. B

sk \. ‘ R3 o

5k +

- K

V' DC Sweep o *

o 1

1OvDE b ./‘ E',;
R4

i 5k @

\ s

o I

s

%

— '3

-3

@

%

0 : .

r. fndan_Helg iden(e*
BEvE® <BB OC ] ® 8

R[QEA. BE L@k [bwEA &

= 10

L]

e

o

e
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Time Domain (Transient Analysis)

* In order to graphically depict temporal sequence of
electrical processes, an oscilloscope is necessary
In practice. However, a corresponding circuit
configuration must exist in form of a specific
hardware.

« For transient analysis, circuit simulator solves
differential equations in time domain. Results will be
voltages and currents over time seen at circuitry.

Example

— Project time_domain.opj in folder
Solution\Samples\time_domain

Tip
— You can change color settings of simulation
output window in Tools > Options.
Select Color Settings Tab.

Time Domain (Transient)
R1

1
V1 =0V V1 200 Cc1
v2=1Vv L qu
TD=0 T
TR =1ns

TF = 1ns ‘
PW =1.5ms N
PER = 4ms

-0

Capacitor C1 is charged and
discharged through a Resistor R1 by
a periodic pulse source.

cadence®

B=vB® <EB OCA OB 0c
QOGS BE Kmek FeE~v KL R

Vo'l o WPEF %
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AC Sweep

* The AC analysis calculates the small signal AC-Sweep
behavior of a linear or linearized AC circuit as a —
function of the frequency. These circuits may y 200
consist of linear components (RLC) or / and non- Vawer < o) NS
linear components (transistors, diodes, etc.). FREQ = 2KHz T

« The AC sweep calculates the behavior of the circuit 1
over a predetermined frequency range by o

performing a series of individual AC analyzes at
different frequencies.

Example
* Project AC_Sweep.opj in
Solution\Samples\AC_Sweep\ folder

- o x
cadence®

B =vB® <BB OC . © 80
QAR BB LmER [§w@vIK AN

Simulation Settings - ac_sweep

- ’\.‘
General Analysis Tvpe: AC Sweep Type =
Analysis " Linear Start Frequency: 10 E
Options: e c i ] 1M
e Options: ® Logarithmic End Frequency: Meg e
+ General Settings Decacls Points/Decade: 100 I
Options
Monte Carlo/Worst Case Noise Analysis ]
Daia Collection - : P,
Parametric Sweep Enabled Output Voltage: -
Probe Window Temperature (Sweep) 1V Seurce:
Save Bias Point Interval:
Load Bias Point OQutput File Optians

Include detailed bias peint information for nonlinear controlled sources and
semiconductors (.OP)

ol Cancel Apply Help
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Further Simulation Options

« With each simulation it is possible to include different options to run particular conditions:
— Fourier-Analysis as part of a transient analysis.
— Temperature Sweep: Analyze how responds your design depending upon temperature.
— Monte Carlo: Simulate taking into account tolerances or discrete components, semiconductors, etc.

— Sensitivity Analysis: Find out, which components are sensitive or not very sensitive, reduce price
and increase quality of your design.

Noise Analysis: To find out about noise margins.

— Worst Case Analysis: Analyze functional limits of your project.

— Parametric Sweep: Vary different parameters and visualize their effects.
— Digital Simulations: Analyze digital circuits.

» Later we will make use of Parametic Sweep, which extends use of varying parameters in transient and
AC Sweep analysis.
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Design Example:
Switched Mode Power Supply (SMPS)
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FlowCAD

Goals

* You will firstly design SMPS circuit shown previously, where a 50 Hz and 230 V input signal will be
converted into 5 V output. Despite using a PWM IC, in this case a permanent 333 kHz voltage pulse
with Duty Cycle 20 % will be used to control the MOSFET.

* You will define different simulation profiles and analyze the results in the probe window using markers
and additional measurements.

Tip 1
* You can find overall circuit in folder Solution\Demo_Proposed_Circuit.
Tip 2

» For better understanding of the software, it is recommended to design circuit by yourself, just following
steps in this guide.
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FlowCAD

SMPS Design (I)

« SMPS Project is already created. If not, you will find procedure how to setup a new project on
pages 17 and 18.

» Open just created project SMPS and enter circuit on the next page in OrCAD Capture.

* Recap slides on how to search for components, how to apply wiring and how to change values of
various components.

» Ensure that values of components are set according to specifications in this circuit to ensure.

« Libraries you need to add are: Infineon.olb, irf.olb, magnetic.olb, PWRMOS.olb, source.olb,
special.olb.

* You also have to add library Europe.olb that you will find in unzipped file.

Tip 1

« If you want to use American symbols, use R, L and C from the analog.olb library.
Tip 2

« V2is VSIN and V1is VPULSE.
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SMPS Design (Il), Schematic

PARAMETERS:

. D=02
K
E1 3@ 8 _3CE1 LoaD =20
COUPLING=1 Feriode = u
= Source = 230
oe L2 A2 . z
{4 I 1 =
BALT4/IHF
00m o
c2
o1 o3 R1 L L1 L L2 T
Z% 4DEPSOE I 40EPSDE 0.01 I 400 I 45 . R4
i H ILOADY
2 BALT4INF
5 :
0.01
8
FREQ = 50
WAMPL = {Source} — =
£ 40EFS0E VOFF=0 7% a0EFs0s —
b Zm
"0
RS
[] E
AT .
My
[
i c3
IRFE44 &

PW = [Periode™D}
PER = [Periods}
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SMPS Design (lll)

Place Part

How can you define the global parameters D,
LOAD, Periode and Source (upper right)? P 5@

param

1. Place component param from library e b4
special.olb and make double click on it. e
2. Click on New Property and complete window B, .
with global parameters. Start with D and e o% %
continue with next ones. Design Cache
3. Close opened tab (automatically you are seeing
circuit again) and save. Nane:
PARAMETERS: b
Value:
0.z
TI p .+ NDS::th for Part | Display [ON/OFF]
. . Enter a name and click Apply or OK to add a column/row to the
Global parameters are defined in components propety ggm;g;dowonaﬁfthe curent fter fut notthe-Curent
Value betWeen Curly braces { }. Mo properties will be added to selected objects until you enter a value

here orin the newly created cells in the property editor spreadsheet.

QK Cancel Help

x: Property Editar—>

B sae ctri+5 |
Close Ctrl=F4
R4 ty Pivot
{LDﬁiD} Close All Tabs

Close All Tabs But This

I Color 1 eI
T T
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SMPS Design (IV)

How can you define transformer?

1. Placethe core E13 6 6 3C81 from library magnetic.olb and
double click on it.
2. Connect mdugtors L1 and L2 between them using for that their
reference designator. I I I TE
3. Close opened tab, come back to the circuit and save the
project.
Tip
This is a nonlinear transformer based on Jiles-Atherton model.
Value of inductors refers to number of turns around it in primary A
and secondary side. — ) S EVATIcT:
COUPLING 1
Designator
Graphic E13_6_6_3C81.Normal
1D
Implementation E13_6_6_3C81
Implementation Path [
Implementation Type PSpice Model
L1 L1
L2 L2
L3
L4
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SMPS Simulation Profile (1)

=i* OrCAD Capture-[/ - [SCHEMATICT : PAGET]] - [/ - (SCHEMATIC : PAGE1]]

* Click on PSpice > New Simulation Profile

- ~
or clickon "g@ . q, Be x<BRO c ﬂ;;l § New simiation ot HCYCX

“"L Edit Simulation Profile L
! - (SCHEMATIC1 :

File Design Edit View Tools Place PCB SlAnalysis | PSpice | Accessories Options Window Help

«  Write the name Transient and click on create. _—— _ﬁ. s
-5 Design Resources RILTHER LI
Tip TR et
« ltis possible to define more than one & oo [ sovencea snaps '
simulation profile in a project. R G e
« If you want to modify an active profile, E Iznmldldu:pﬂ i — =
just click on PSpice > Edit > Simulation B ST T
Profile or click on % . e
_____ o

MNew Simulation

Name:
|

Trangient
Cancel
Inhert From:

none

Root Schematic: SCHEMATIC1
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SMPS Simulation Profile (Il)

* Simulation Settings window pops up.

* On left hand side choose Analysis. Select
Time Domain (Transient) as Analysis type,
choosing option General Settings you define
duration of the simulation, and step size.
Enter Run To Time to 180 ms and max. Step
sizeto 1 ms.

* Under Probe Window, you can define what is
displayed in Probe.

Tip
* If no value is entered under Maximum Step
Size, a default value 2 % of TSTOP is used as

start value, and displayed curve may be
inaccurate.

* However, a too little step increases simulation
time significantly.

FlowCAD

General

Analysis
Configuration Files
Options

Data Collection

Probe Window

Simulation Profile:

Input
Project Name (.OP))
Schematic filename (.DSN)
Schematic name:

Output
Cutput filename:

Waveform data filename

Notes:

Transient

D:A\PSpice_Quickstart_17_4\SMPS\SMPS.opj
D:\PSpice_Quickstart_17_4\SMPS\smps.dsn
SCHEMATICT

D:\PSpice_Quickstart_17_4\SM -PSpiceFiles\SCHEMATICTY
D:\PSpice_Quickstart_17_4\SMPS\SMPS-PSpiceFiles\SCHEMATIC 14Transi

General

Analysis
Configuration Files
Options

Data Collaction

Probe Window

Analysis Type:
Time Domain (Transient)

Options:

« General Seftings

Monte Carlo/Worst Case

Parametric Sweep
Temperature (Sweep)
Save Bias Point
Load Bias Point
Save Check Point

Restart Simulation

Run To Time : 180m seconds (TSTOP)

Start saving data after: 0 seconds
Transient options:
Mazximus m St ize m seconds

Skip initial transient bias point calculation (SKIPBP)

Run in resume mode QOutput File Options...

General

Analysis
Configuration Files
Options

Data Collection

Probe Window

Display Probe window when profile is opened

| Display Probe windows

# during Simulation.

after simulation has been completed.

Show

#® All Markers on open s

Last Plot
Nothing.

hematics.

ok Cancel Apgly Help
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SMPS Simulation

« After definition of Simulation Profile, you can simulate the circuit.

»  Click PSpice > Run or F11 or (»).

« If you have designed the circuit as in page 36, you will get opened Probe Window, but no trace will be
shown, although you selected in Simulation Settings All markers on open schematic, as you did not
place any marker.

 What can you do?

— You can place markers afterwards [EES d in the circuit, where you want to show results without

additional simulation.”
— You can click in Probe Window on Trace > Add Trace and select the trace you want to view.

Tip 1
* V marker on net connection, | marker on component pin, W marker on component.

Tip 2
« Simulation will take approximately 5 minutes, depending on your CPU type.

*Which data is collected whilst the simulation is running can be configured in simulation setup within Data Collection Tab.
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SMPS Results (l): Rectified Voltage

» Place a Voltage Marker on the left side of V2,

B M%E %IFTé DC

other on the right side and the last one after QQas i Lk BeEvEL.
the rectifier. . -

« What are we seeing? &
— Red: Rectified AC-DC voltage

— Green: Positive input AC source

®©R006.
sy g A

: ||n||||1||||r|||wl||w|nwm|r||||1|
IR AR RAR AN
ESMAeR AR

— Violet: Negative input AC source E I'll —
eosep llllllllllﬂﬂlllllﬁlllllﬂlﬂll I
. Evaluation vmmmwmnmmm

— Capacitor C1 (known as reservoir capacitor)
(1.2 mF) has sufficient effect, that is why
rectified wave is so flat.

— On next page, U-I behavior on C1 is

examined.
T|p o
. . 25 4 z
« Color assignment takes place according to a "
predefined sequence in pspice.ini file, and )
corresponding input sequence. L R
5 40EPSE VOFF=0 7
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SMPS Results (II): U-I Behavior on C1

In this plot, current-voltage behavior at capacitor C1 is shown. You see every 10 ms (100 Hz) charging
current spikes for C1 and a high frequency discharging current. Smoothness of output voltage depends
on value of capacitor.

+  SCHEMATIC1-Transient - PSpice A/D - [Transient.dat (active]]

° Delete preV|ouS traces File Edit View Simulation Tace Plot Tools Window Help cadence®

Select their name below the ® =~EB®&. BB OC : ®
x-axis and press key Del. RAAR LY Fer (% L% [ o0 [T A &

- Trace >Add Trace or [4

Select V(L1:A).
* Plot>Add Y Axis
* Add Trace I(C1)

Tip

You can see a negative
sign ahead of I(C1). Itis so
because nomenclature

IS to take the current from
pin 1 to pin 2, what means
that we have placed
capacitor in other
direction.

ds 28ms 4oms 168ms 1806ms

This is not any error! T U0 12 o et

X=0.0794 =143 e
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SMPS Results (lll): Generation of HF Signals

MOSFET is turned on and off by a voltage pulse of approximately 330 kHz, causing a HF DC current
through L1. This induces an HF AC voltage in L2 of transformer. Currents in secondary side of the circuit
are now isolated and converted to DC using diodes D5 and D6. Currents are combined in L3. Lets have a
look at currents through diodes (blue and red) and resulting current at L3 (yellow).

¥ SCHEMATIC1-Transient - PSpice A/D - [Transient.dat (active] | ¥ SCHEMATICI-Tran: FERTER D) =[IEnEadd 4 AE 2]

File Edit View Simulation Trace Plot Tools Window Help  _file Edit View Smulstion Trace Plot Tools Window Felp cadence®
B vEE B EovEE . ® :
LY X g v RQ AR Wrm 72 [6 o [~ [REL .
G’l Q Q lﬁ FFT (7’ lﬁ J_\c‘ fix) ~r ll - Transient.dat (active) X -
Transient.dat (active) x
>

16 8mA T

12 8mA I

N,
",

s> d) o5 B

68.662ms 68.664ms G6B.666ms  G6B.668ms  68.670ms  68.672ms  68.674ng
O I(p5:1) I{D&:1)

Time

3
I(D5:1) < I(L3)

<

D:\PSpice_Ouickstart_17_4\SMPS\smps-PSpiceFiles\SCHEM/? X=0.0687 ¥=0.00732 %=0.048 ¥=0.176 m
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SMPS Results (IV): Behavior of LP Filter

Current through L3 contains still HF components. Low pass filter is designed to remove high frequencies,
eliminating then AC component from the output, and getting desired DC output.

« Compare in two separate
plot windows the voltages
e.g. at Diode D5 and
output voltage V(OUT).

Tip 1
e To add a new window,

click on Plot > Add plot
to Window

Tip 2
* Once you have plotted
desired traces, click

on FFT to show traces
in frequency domain.

5% SCHEMATIC1-Transient - PSpice A/D - [Transient.dat (active]]

File Edit View Simulation Trace Plot Tools Window Help C 5 den CE®
B EvE®. : ®
RQAAE KR (7 g [ fo @~ [&

Transient.dat (active) x

O ugouT)

e
BHz 0.5HHzZ 1.0HHZ 1.5HHz 2. 01z 2.5HHZ 3.0HHZ 3.5HHz b _0HHz 4.5HHZ  5.8HHZ
u(D5:2)

Frequency
>

D:\PSpice Quickstart 17 #SMPS\smps-PSpiceFiles\SCHEMATICT\Transient\Transient.dat (active] EEE
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SMPS Results (V): Output Voltage

DC voltage rises oscillating until it is stabilized to a value of approx. 5 V (transient response).
This smoothness is achieved thanks to capacitor C1 (among other reasons) and low pass filter we have

used.

A% SCHEMATIC1-Transient - PSpice A/D - [Transient.dat (active]]
File Edit View Simulation Trace Plot Tools Window Help C 5 den Ce®

RAAR bl rer (7 |2 [ o @A [&

Transient.dat (active)

s 2 168ms 188ms
0O v{ouT)

D:\PSpice_Quickstart_17_4\5MPS\smps-PSpiceFiles\SCHEMATICT\Transient\Transient.dat (active) ¥=0.121 ¥=1.33
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SMPS Parametric Sweep (I)

Parametric Sweep allows you to simulate a circuit
with different values of a component and to
display results in a view with a single call.

You already prepared the design for a parametric
sweep, but lets recap 4 required steps:

« Definition of a global parameter

— Place PARAM symbol from library
special.olb somewhere on schematic. It
serves only as a placeholder for several
global variables, here nominal value for R4
(50 Ohm). Ny

* Substitute parameter value with a circuit D 470
device

QuT

— To do this, double-click on value of desired [ R4 s

. . . {LOAD}
component and confirm with OK. Substitute }

device value by just defined parameter and s
enclose it in curly braces {}. D 470

FlowCAD

Place Part

30
param
Part List: ?
INCLUDE -~
IPLOT
IPRINT
LIE
MODESET1
MNODESET2
PARAM
BRINT1 -
Libraries:

']

=% %

AMPLIFIER
Design Cache
SOURCE
SOURCSTM
SPECIAL

Packaging
Parts per Pkg: 1

PARAMETERS:
Type: Homogeneous

® Momal

+ | Search for Part

PARAMETERS:
D=02

Period = 3u
Source =230
LOAD =50
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SMPS Parametric Sweep (ll)

Assign and Display global variables
in Schematic

— Double-click on schematic symbol

PARAMETERS to open Property Editor and

perform following steps:

New Property in Property Editor.

LOAD, 50 in Add New Row Window.
Apply in Add New Property Window.
Exit from Add New Property with Cancel.
LOAD is added as a new property.
Select LOAD and use display.

Display Properties on Name and Value.

Do the same for D, Periode and Source.

After confirming with OK, entries are
visible under Parameters.

I Mew Property...l Apply I Display.... I Delete Property Pivat

Filter by:

A I

BiasValue Power
Color
Designator
DIST
Graphic
D
Implementation
Implementation Path

SCHEMATICAH :PAGE1§

LoAD

Value:

0

Location Yv-Coordinate

Display Propertie

L I ) Display [ON/OFF] I _
Font

Enter a name and dick g Name: LOAD Aial 7
property editor and option:

ies fi Value: B0
MAX_TEMP ErTErEs L Change... Use Default
Name Mo properties will be adde: Display Format
here orin the newly create Color
Do Mot Display
Value Onl I
Apply LI 0 ® Name and Value et
s Mame Only & 0" 180°
Both if Value Exists o0* 270
Value if Value Exists
Text Justification
Default

FARAMETERS:

D=0z

:::A:d} = Ev; Cancel Help

rivde = 3u
Source = 220
ouT
RE
Ij 470
R4
[] ILOAD}
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SMPS Parametric Sweep (llI)

Simulating Profiles with Parametric Sweep

— Edit existing simulation profile on PSpice >
Edit Simulation Profile or g as follows:

 Analysis Type on Time Domain.

» Selection of Parametric Sweep.

» Sweep variable on Global parameter.
« Parameter name on LOAD.

« Sweep Type Value List.

* Enter the values 10, 50 and 100
with spaces.

» Accept settings and click OK.
— Start simulation with e.g. F11 or (®) .

— Simulation takes about 15 minutes.
You now get a selection window, since a
separate simulation graph was generated for
each parameter. Select All and then OK.

General Analysis Type: Sweep Variable
Anahysis  [TimeDomain (Transien ] Uslegems (e
Options: X
RS P! Current source Model type:
il General Setfings #® Global parameter Model name:

Options:

Monte Carlo/Worst Case Wodel parameter Parame ter name: LOAD
Data Cellection ~ Parametric Sweep Temperature
Probe Window Temperature (Sweep) Sweep Type

Save Bias Point Start Vall

Load Bias Point Linear End Value:

Save Check Point Logarithmic Decade Increment:

Restart Simulation @ Value List 1050 100

oK Cancel Apply Help

Awvailable Sections

Al | | hone [ o || conca |
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SMPS Parametric Sweep Results (I)

According to settings in previous window (All), you will get following display in probe window for your
parameter sweep.

Conclusion
A change in the load changes transient response with a different output voltage.

Tip 1

CIlelng RMB > Trace A% SCHEMATIC1-Transient - PSpice A/l ransient.dat [active)] -

. . File Edit View Simulstion Trace Plot Tools Window Help cadence®
Information on a single BRevEE <EBEB OC _ 08 06
graph displays associated QOARAR BE Krm@lk Bro@~v R KA WA
variable value. - 1
Via Plot >Transient you get %
selection window again. %

When selecting a single

simulation, only those curves o

are shown. :

Tip 2 h e

Via Trace > Cursor > Display

or [x get that Probe cursor window. &
| =

Using different sub-menus T T T R e e

icons, you can perform specific E-iﬁﬂﬁli ET SNET AD NEENET SNET SWMET EOET T & )

q u e rles O n I n d IVI d u aI C u rVeS . D:\PSpice_Quickstart_17_4\SMPS\smps-PSpiceFiles\SCHEMATICT\Transient\Transient.d: X=0.085 Y=1.3¢
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SMPS Parametric Sweep Results (I

You can also take measurements to plotted traces in order to evaluate requirements of your design:

* Click on View > Measurement Results or click
This window will dock under simulation results window:

Time

Measurement Results
Evaluate | Measurement | Value |

Click here to evaluate a new measurement. ..

» Click on Click here to evaluate a new Measurement and add max(v(out)). At first select
Measurement and then Output Variable Max() 2> Max(V(out)).

Evaluate Measurement

Functions or Macros Simulation Output Variables
Measurements *
Bandwidth_Bandpass_3dB_XRange(1,begin_x end_x) -
CenterFrequency(1, db_level} Bl Analog
CenterFrequency_¥Range(1,db_level, begin_x,end_x}
ConversionGain(1,2) V(NOOT2E)
ConversionGain_¥Range(1,2,begin_x,end_x) ¥ Voltages VINOOS0)
Cutoff_Highpass_3dB(1) VINDOE13)
Cutoff_Highpass_3dB_¥Range(1,begin_x end_x] | Cumrents
Cutoff_Lowpass_3dB(1)
Cutoff_Lowpass_3dEB_XRange(1,begin_xend_x] | Power
DutyCycle(1)
DutyCycle_XRange(1,begin_x,end_x] V(NOOS11)
Falltime_MoOvershoot(1) s N viouT)
Falltime_StepResponse(1) | Alas Names VIR1:1)
Falltime_StepResponse_¥Range(1,begin_x.end_x) V(R1:2)
GainMargin{1,2) V(R2:1)
MATLABFunction1(1, < MATLAB_function>] VIRZ:2)
MATLABFunction2(1,2, < MATLAE_function=) VIR3:1)
Max(1) VIR3:2)
Max_¥Range(l,begin_xend_x) V(R4:1)
Min(1} ViRd:2)
Min_XRange(1,begin_x end_x 191 variables listed V(RS:1)
Mth_Duty_cycle{1,n_occur] = V(R5:2) =
Full List
Trace Expression:|MaHN[DUT]] | QK Cancel Help
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SMPS Parametric Sweep Results (lll)

» Visualize the maximum value for each particular trace.

Evaluate

Measurement

Measurement Results

1

2

4

Max(V{OUT))

4.76254

7.59829

8.26274

Click here to evaluate a new measurement

FlowCAD

* You can also use Toggle Cursors to take measurements between traces in X and Y axis.

* There are 2 Cursors available with 2 kinds of cursor probe windows:

— Click on [% and one of this windows will pop up.

Trace Color| Trace Name Y1 Y2 ¥1-Y2 Y1(Cursor1) - Y2(Cursor2) -2.824276246
X Values |(32.65308313m |27.34714754m |5.305935584m Y1 -Y1(Cursor1) Y2 - Y2(Cursor2)| MaxY Min Y Avg Y
V(OUT) 4762595382 |4.627701665 [134.89371709m 0.00000000 -2.959169963  |4.762595382 |4.627701665 [4.695148523
V(oUT) 7.228815258 |7.586871628 |-358.05636918m 2466219877 0.00000000 7.586871628 |7.228815258 |7.407843443
V(OUT) 7.881059180 |8.270256740 |-389.19756044m 3.118463798 683.38511272m |8.270256740 |7.881059180|8.075657960

« To change style use Tools > Options > Cursor Settings.
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SMPS Parametric Sweep Results (1V)

* Use cursor 1 with LMB (Left Mouse Button) and cursor 2 with RMB to measure e.g. time difference

between maximum values.

Tip
» First select with LMB and RMB which trace you want to measure
(in lower left corner of simulation results window):

u{ouT)

Cursor

WA SCHEMATIC1-Transient - PSpice A/D - [Transient.dat (active]]

File Edit View Simulation Trace  Plot Tools Window Help cadence®
B E=vEI® <BB OC : OHEOE.
QQee EE Wereh |t [gro@~ RE,  RBOE WML [ [ Max Values are:
- 5.3853 V and 7.5983 V
B
B . .
% Time between is:
54.817 ms
Trace Color | Trace Name| Y1 Y2 i = =

X Values |62.929m |28.112n]|54.817m
V(OUT) 43960 |4.6653_|-267.240m
\V{OUT) 53853 |7.5983 |-2.2130
V(OUT) ToT0T [0, 34344

[ | v

1 3

- 28ms 4oOns 60ms 80ns 1808ns 128ms 148ms 1668ns 188ms 2080ns
T ugouT)
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FlowCAD

Final Remarks

« After performing all the examples included in this Quickstart, you should be able to perform simple
simulations with PSpice.

« This does not replace, of course, any PSpice training as it is given by FlowCAD or Cadence. It is only
intended to provide most important steps necessary to get an overview of possibilities of PSpice.

» If PSpice models can not be found in standard library, you can always ask directly manufacturer.
These models can also be included by opening Simulation Settings of your simulation profile and
adding them from Configuration Files tab. In addition, PSpice also has a powerful model editor, you
can use to create your own models from datasheets.

* You do want PSpice to simulate mechanical elements, e.g. of shock absorber of a vehicle or of an
electric windscreen lifter, which is quite possible. You must use electrical replacement models for
those mechanical elements, which of course are not a part of usual libraries shipped by Cadence.

» In case you have digital and analog signals coexisting in same circuit, take into account that PSpice
supports analog and digital simulation at same time in one simulation.
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FlowCAD

PSpice Extensions

PSpice is not only thought as an analog / digital simulator, but as a tool to improve performance,
reliability, productivity, predictability, costs and quality of your circuits, using Sensitivity Analysis,
Parametric Sweep, Monte Carlo Analysis, Smoke Analysis and Optimizer from PSpice Advanced
Analysis Option.

PSpice also provides a system-level simulation solution, thanks to the possibility to abstract
functionality of models like microcontrollers, microprocessors, etc. using C / C++, SystemC and
Verilog-A languages. It allows to evaluate the whole system with its algorithms in only one simulator
platform.

Another possibility to extend PSpice's application area is to link PSpice to MATLAB. For this, Cadence
offers an adjustable interface SLPS (Simulink-PSpice), which enables co-simulation with MATLAB and
also the choice to send data to MATLAB for post-processing and use of MATLAB Block Functions in
PSpice environment.

FlowCAD Confidential | 55



FlowCAD

Contact us / Kontakt zu FlowCAD

Please do not hesitate to contact us.
Fur weitere Fragen und Informationen stehen wir gerne zur Verfugung.

FlowCAD Deutschland FlowCAD Schweiz FlowCAD Polska
Mozartstr. 2 Hintermattlistr. 1 ul. Sgsiedzka 2A
85622 Feldkirchen bei Minchen 5506 Magenwil 80-298 Gdansk

T +49 89 45637-770 T +41 56 48591 91 T +48 58 727 90 90
info@FlowCAD.de info@FlowCAD.ch info@FlowCAD.pl
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Follow Us

FlowCAD.com/
newsletter

The FlowCAD
newsletter for PCB
designers appears
about every two
months. It is free
of cost and will be
sent by e-mail.

3 YouTube

youtube.com/
FlowCAD

On our YouTube
channel you can
find 100+ tutorials
to learn more about
electronic circuits.
Our playlists also
offer product news
and webinars.

Don’t forget to subscribe, share and like!

twitter.com/

FlowCAD

On FlowCAD'’s
Twitter we provide
press releases,
news articles, films
and images as well
as reports from
events.

&7 |
e

facebook.com/
FlowCAD

Join our Facebook
page. You will find
selected news,
events, success
stories and
insights.
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