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FlowCAD

Preliminary Notes

» This documentation applies to the first-time users of the PSpice simulation software, in
particular the DEMO version. It should not be understood either as a training manual or
as a complete operating manual.

» Basic knowledge in electronic circuitry is required.

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

» After some preliminary information on the software, the instructions begin with the circuit
diagram. This circuit will be showed using the American and the European symbols.

» Using a simple circuit diagram for a power supply, the most important functions and
steps are presented and explained with PSpice, which allows the first-time user to gain a
first impression with a minimum effort at the time of the initial training and,
if necessary, to cope with the first tasks.

e To get started, just start the DEMO version and unzip the PSpice_Demao.zip file to a
folder of your choice.
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Introduction
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FlowCAD

System Requirements

Operating System Microsoft Windows 7 Professional, Enterprise, Ultimate or Home Premium (64-bit)
(All Service Packs); Windows 10 (64-bit); Windows 2008 Server R2;
Windows 2012 Server (All Service Packs)

Minimum Hardware Intel Pentium 4 or AMD Athlon XP 2000 with multi-core CPU
8 GB RAM
Virtual memory at least twice physical memory
50 GB free disk space
1024 x 768 display resolution with true color (16 bit color)
Broadband Internet connection for some services
Ethernet card
Three-button Microsoft-compatible mouse

Recommended Hardware Intel Core 2 Duo 2.66 GHz or AMD Athlon 64 X2 5200+
8 GB RAM
500 GB free disk space
1280 x 1024 display resolution with true color
A dedicated graphics card
Broadband Internet connection for some services
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FlowCAD

OrCAD Lite Limits

The free version is a fully functional design package including PSpice, which is limited only by the number of components,
component pins, network nodes and integration of additional simulation models.

You can design, simulate and create small circuits in the schematic, create your layout, and create output for your
production. This data can be stored.

Larger circuits and layouts can be viewed, but NOT stored.

In the current 17.2 version the following limits must be observed:
Capture

Maximal 60 parts and 75 nets, including the hierarchical blocks in the design, no part with more than 100 pins,
maximal 1.000 parts in the CIS Database, FPGA flow is not available, you cannot validate Electrical Csets,
Altium translator is not available.

PSpice

Maximal 75 nodes, 20 transistors, no sub-circuit limits but 65 digital primitive devices, and 10 transmission lines (ideal or
non-ideal) with not more than four pairwise coupled lines, Model Editor limited to diodes, all libraries are included, you
cannot use level 3 of Core model, MOSFET BSIM 3.2, or MOSFET BSIM 4, only simulation data created using the Lite
version of the simulator, only power transformers in Magnetic Parts Editor, maximal nodes in digital circuit 250, non-ideal
Tline is limited to 4, PSpice DMI models are not supported, IBIS import is not supported, PSpice SLPS flow is

not supported.
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Installation and Settings

 The demo version is included in the full version 17.2. If you have installed the 17.2 full
version, a demo version will automatically be switched over when no license server has
been installed.

» Inserting the DVD, the setup program will start automatically. If the Autorun function of
your computer is deactivated, use Windows Explorer to open the folder of the DVD and
start setup.exe.

« Start the product installation. Follow the instructions in the installation program. Do not
install license manager!

An installation guide can also be found in this DVD or at
http://www.FlowCAD.de/Application_Notes (Quick Start PSpice 17.2 Lite).

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

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

Operating Concept

OrCAD Capture and OrCAD PSpice are basically menu driven.

It is highly recommended to use only underline as a special character in the path and name
of the design.

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

Pull-down menus
Icons

Shortcuts

Pop-up window
Command window
TLC functions

In Capture and PSpice context-sensitive menus are used. This means that depending on
the selected elements, workspaces or commands, the resulting pop-up windows change, or
the pull-down menu changes its appearance (Capture).
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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
.UPD Property Update File

.DRC Design Rules Check

.BOM Bill of Materials File

EXP Export Properties File

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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FlowCAD

Transfer of Projects in OrCAD (PSpice)

 Archive command: Use this option to transfer projects. Select in OrCAD Capture

Design_Name.dsn > File > Archive Project...

It copies all necessary files into the new area.

 Manual transfer:
—.opj
— .dsn
— sl
— .Sim
—.lib

Archive Project @

[] Library files [ ]Inciude TestBench
[ Reterenced projects

Archive directony:

DASchnell_StartiNeus\PSpice_Dermo, D

Create single archive file

File name:  nllgad-2017-02-03T10-55.zip

Add mare files 2>

All other files are automatically generated form the above files during the generation of the

netlists or the simulations.
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Unit of Measurement in PSpice

PSpice only calculates with pure numbers, Tip
not with units. — Units such Ohm, Volt, Farad, Henry,
_ _ etc. are not considered. They are used
PSpice knows however these expressions. only for the better readability of the
relevant circuit.
1f (femto-) = 10exp-15
: B — If an input is made after such a
1p (pico-) = 10exp-12 measure or expression, PSpice
1n (nano-) = 10exp-9 interprets this as a comment.
1u (micro-) = 10exp-6 1KOhm = 1K
1m (milli-) = 10exp-3

— PSpice is not case-sensitive 1m = 1M
1K (kilo-) = 10exp3 .,M“or ,m“in PSpice mean ,milli“ in
contrast to the usual form ,MEGA" in
Europe. For Mega the prefix ,Meg*
1G (giga-) = 10exp9 must be used.

AT (tera-) = 10expl2

1Meg (mega-) = 10exp6
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FlowCAD

Proposed Circuit (I)

» The aim of this PSpice introduction is to simulate a complete circuit, particularly
a Switched Mode Power Supply (SMPS), where a rectifier, a PWM Control and
a transformer are used. The illustrated circuit includes three additional areas (source,
filter and load) required to simulate the overall circuit.

* Inthe solution directories, there is an example for simulating the overall circuit shown.
You will find the 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 the following pages, you will find a brief overview of the actions you can take to
implement the circuit diagram below.

Tip
The correct definition of the mass potential must also be used. >0
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FlowCAD

Proposed Circuit (Il

American Style

FARAMETERS:
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Proposed Circuit (1)

European Style

PARAMETERS:
Rectifier + Source Transformer LP — Filter Load 52;;2_ -

____________ r—— - T T Pario:a=_3|.
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Run a PSpice Simulation

There are two ways to start a simulation in PSpice:

e Opening directly PSpice:
— Start > All Programms > Cadence Release 17.2-2016 > OrCAD Products >
PSpice AD
— However, PSpice requires the netlist file <*.net> and the circuit file <*.cir> of the circuit
to be simulated.

» Directly from OrCAD Capture
— Start > All Programms > Cadence Release 17.2-2016 > OrCAD Products >
Capture

— This is the preferred way to start a simulation by first using Capture to design the
circuit and creating the simulation profile.

— PSpice simulation is started automatically from Capture using related Run-lcon. Netlist
for PSpice is created automatically in the background.
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Capture Session Frame

All subsequent processes are
started from this session frame
window.

File > New > Project ... creates
a new project where the design
is defined.

The following menu appears.

NOTE

If you click on File > Open >
Demo Designs, you will be able
to open examples with
documentation.

OrCAD Capture CIS - Lite

Design Edit View Tools Place SIAnalysis Accessories Options Window XITAG Help MyFileTestl FloWare

New
Open

d Save

Import
Export

Print Setup...
Print Area

1 netzteil.opj
2 d\pspice\..\netzteil.opj

3 schaltungsvaorlage.opj

Ctrl+S

4 d\electronica\..\nlload.opj

5 power_supply.opj

6 chusers\..\test.opj

7 d\temp\test\test.opj
8 ch\users\..\test.opj

9 Schaltungsvorlage.opj

Change Product...

Exit

Project...

=8 EoR =)

cadence®

s

Design -
Library
VHDL File
Verilog File
Text File

@

01s/capture/tc1scripts/capAutoLoad/cappsqicemodeWapp1ed.tc1
ols/capture/tclscripts/capAutoLoad/oreagleImportInit. tcl
ols/capture/tclscripts/capautoLoad/orFlowInit. tcl

] starting Server

require orPrmaspBase

require orPrmbDirMmap

require orPrmRequestDispatcher

done

Comm

4

Create new project.

I

1|1
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New PSpice Project

MNew Project

MName
SMPS

Create a Mew Project Using
e

;'% (@) PSpice Analog or Mixed A/D
% (C)PC Board Wizard

L] _
liﬂ}:? ) Programmahle LogicWizard

% () Schematic

Location

DAGetting_State d\WFSpice\SMPS

Tip for MNew Users

Create a new Analog or
Mixed A/D project. The new
project may be blank or
copied from an existing
template.

Browse. ..

Since we do not have a simulation project yet, we
are generating a completely new project.

FlowCAD

In the upper field under Name enter the name of your project,
e.g. SMPS.

As project type, select Analog or Mixed A/D as we want
to perform a simulation with this project.

In the lower field under Location, select the folder in

which your new project should be stored. It is highly
recommended to use the project name again as a folder entry.
As aresult, all project data generated for this simulation

project are stored in this folder, which considerably increases
the overview.

Then we click OK.

NOTE

In the right side at the bottom you find an option called Learn

with PSpice. If you click on it, you will open the Learning
PSpice documentation.

Create PSpice Project @
._:._- Create hased upaon an existing project
AnalogGMDSymbolop) hd Browse...
\ =
@ Create a blank project
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FlowCAD

Project SMPS

Done!

A new project called SMPS with a design of the same name smps.dsn.

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

Please note the folder structure

in the project manager on the left | BIGEA G - saiaic e
side of the image.
The folder structure is virtual. Wed - 9 -
It only exists within the project -
manager. The PAGEL1 located
under Schematicl is only found el = ||| e J een -
. . . NEI0g ar Mixe N
within the smps.dsn file. B File | %, Hirarchy -
. = B3 Design Resources
The icons for component | OB \smpsdsn 3
.. £-E SCHEMATIC1
placement and wiring are already LB eaca
visible on the right-hand side. |82 Design Cache

| 2 Library

CI Outputs

[£-E3 PSpice Resources
-~ Include Files

-0 Model Libraries
-0 Simulation Profiles
-0 Stimulus Files -
J.« \ 10 | L]
* Loading C:/Cadence/SPB_17.2/tools/capture/tclscri pts/capAutuLoad/[appsglﬂ‘ cemodelappled. tcl o

+ Loading c:/cadence/sPB_17.2/tools/capture/tclscripts/capautoLoad/oreagleImportInit. tcl
Loading c:/cadence/sPB_17.2/tools/capture/tclscripts/capautoLoad/orFlowInit. tcl

Capture> [Info] [orPrmDes‘iEner‘] starting Server

[Info] [orPrmDesigner] package reguire orPrmAspBase

[Info] [orPrmDesigner] package reguire orPrmDirMap

[Info] [orPrmDesigner] package reguire orPrmRequestDispatcher

< | 1 | »

4 [

Command Window

Ready 0 items selected Scale=100% X=185.42 Y=68.58
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FlowCAD

Place Components

To p|ace new components, you OrCAD Capture CI5 - Lite - [/ - (SCHEMATICL : PAGED)] =0 mE R X
. . ) ]| File Design Edit View Tools MEE[SN SI Analysis PSpice Accessories m)w &
can use the following options: EL e 2 | piah: | indow XITAG Help MyFileTestl QoWare
) e | Preferences.. cadence - |8 x
e Place > Part ... using the T @ Part.. P . Design Template... y £ @
pull-down menu PSpice Component.. Autobackup...
Rectifier.opj : = [ Database Part 7 CIS Configuration...
or Analog or Mixed A/D )
£ File ™. Hismichy] e W CIS Preferences » @
o P k b d = & Design Resources A '
( ey oar ) =] ‘\rettifier‘dsn 1 Bus ) B Q
&-&@ SCHEMATIC1 Bl lunction L Schematic Page Properties... 1
or . -B pacel A Bus Entry E gl 5\9
£3 Design Cache = Net Alias.. N |—|
. . O Library Py - ' F
+ Place icon # on right edge €3 Outputs + cla-f preferences = #
=3 PSpice Resources T i E' abe
B3 Include Files 150" | Colors/Print | Grid Display | Pan and Zoom | Select| Miscellaneous | Text Editor | Board Simulation| @
£ Model Libraries & Hi Schematic Page Editor Text Rendering L +
£ Simulation Profiles = Hi Fill Style: Mone A [T Render True Type fonts with strokes ‘ —_—
-0 Stimulus Files b Line Style El - Filltext { -
‘ Line Width EI - Auto Recovery l: E)
T| p 1 Ti Color: Default - [[]Enable Auto Rec]n;very N
For the Schematic icon bar to Bq|| | dunetion Dot S0 : 3 e
. . . Auto Reference o
be active (right margin), one of Q| [ e Symiol o Aoty eerence e ot B
R R L ) N - utomatcally reference placed parts
the pages in the Schematic mee| o | Design Level(Only PCB dssigns) R 'ﬂ*‘
mUSt be Opened and aCthated 1] Line Style: I—‘ v[ || Preserve reference on copy % (—%
' :?_&AI Line Width EI M Intertool Communication % C_ES
,.Z ;I Session Log Enable Intertool Communication
. €
Ti p 2 & pe Font | Arial 8 | Wire Drag . L[é ab‘c,
Auto Reference allows you to (- L fg Mo compenerimovevi
. = O Docking P
automatically annotate an || e M oo IREF Display Propery
Toat Place Part Global Visibility

component references during
placement.

[|Refresh part on selection

q | ok ][ mobechen |[ Hife |

Command Windeow
—
-
E
ES
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FlowCAD

Library Assignment

After placement command, you will see the Place Part menu. @ - & @
Under Libraries, you can select one or more libraries to search for your part N e
(part) . f Part List:
N . . . e D1MN4003/27 C/RADE/DIODE -
The part description is entered under Part. This already acts as a filter, DIN4004/DIODE
H . gt =#= D1M4005/DI0DE s
but without wildcards "*". . | | D1N4DDE/DIODE El
- D1N4007/DIODE
The search result and the corresponding library are output in the Part List. B | Dinaosbione
. D141 45/D10DE -
Add Library i} allows adding libraries to the search path. The default i
directories with Cadence PSpice symbols are: |
. . . . R
<installation>\tools\capture\library\pspice )
<installation>\tools\capture\library\pspice\advanls i
abc
All libraries entered here are added into the pspice.ini file and are available also “ Packaging
for all other PSpice projects. 07 e
; Fart: -
Packaging is used to indicate whether a block consists of several gates T T
(for example, a resistor network). D1N4148
. o . Y- . )
To the right of the preview window, the two icons indicate whether a TR Svomm—"
PSpice model and / or a PCB footprint is assigned to the relevant component. [mm[Eearen for Par
. . . . . Search For *s* v
With a double-click in the Part List, you return to the Schematic and can place = . _ ~
; ath  CACadence\SFB_17 2\tools\captureylib
the component with LMB (Left Mouse Button). Libraries
26LS31/LineDriverReceiver.alb -
1 i i 2ELE31 /50 LinaDriverRecaiver.albh
Search for Part allows searching with wildcards. Lo o ebverReceher ol il
Selectthe librany to add Add @
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PSpice Library Browser

FlowCAD

PSpice Library Browser is a container where it is possible [ET——— m—
to organize and classify parts into categories or libraries Categories Library "
the components that can be used in PSpice simulations in | B
. EAmplifiers and Linear
order to make easier the search und use of these > B, oot v
components in your designs. > Data Converters
P Episcrete
It allows to compare properties of an amount of :EE:CTOMechamca'
. L. . Ideal Devices
components in a glance. Moreover, it is possible to have > Blogi
all the components stored in a centralized server allowing —— i
: | 2 @]
all local users to access to this data globally. ot Al v ™
« The components included in this PSpice Library Browser T I.“f';;‘t":;]c'f"""
at the beginning are components that Cadence delivers oty eokueed
by default. — e
. " "Capacitor”
* Place > PSpice Component > Search hcureakc |10 ot oA
"DAC12break” "12 Bit DAC"
"DACSbreak’ |8 Eit DAC”
"Dbreak” "Diode"
N OT E "DFF" ”g Flip Flop"
If you are looking for a particular model, but you do not - |"cces
a, » . . . G "VCCs"
know, where it is located, try looking in this browser. " covs'
A e
"TEXP" "Exponential Current Source”
"INV "INV Gate" v
SYMBOL LIBRARY:

FlowCAD Confidential | 22
O



FlowCAD

Wire the Components

After placing, the wiring is done with either:
* Place > Wire

« W (keyboard)

or

e Place Wire Ilcon 1

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

or OrCAD Capture CIS - Lite - [/ - (SCHEMATICY : PAGE1)]
«  Place Text Icon ab& E] File Design Edit View Tools m Sl Analysis PSpice  Accesso
D da (R
M @ Part... P
PSpice Component... »
Rectifier.opj El
— _ l [ Database Part VAR S——
Analog or Mixed A0 Wi W
O File ‘Ei. Hieraru:hy| e - ,
=8 Design Resources ALD LTS
- =-B3 \rectifier.dsn 1 Bus B
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FlowCAD

Edit Circuit Diagram (Properties)

Edit REFDES and Value at the same time

Edit Propeﬁies...
I T T
: D14 Link Database Part
|/ 40EPSO8 D15
' : 40EPSC
h Connect
. R SRR Connect to Bus

Tip
It is also possible to display multiple, or all symbols of a
page, or even the entire schema, in the property editor.

Use Ctrl + LMB-click or Ctrl + A to select the
components and then RMB > Properties ...

In Project Manager, select Page or Design (.dsn), Edit
Object Properties from the pull down menu.

Edit only REFDES or Value

The selective Display Properties window can be opened
by Select (LMB) and RMB > Edit Properties or by
double-clicking LMB.

Via Display Properties, various settings regarding the
visibility in the circuit diagram are possible.

Display Properties @

Faont
Arial 5 (defaulf)

Value:
alue Use Detault

Display Format

Mame: Part Reference

_ Calar

/Do Mot Display

@ Yalue Only v
(C)Mame and Value

- Ratation

'-.:-'Name Only @u @180°
) Both if ¥alue Exists ._:__.gge ._:__.2?0“

(C)%alue ifvalue Exists
Text JUSlIfIIﬁtIDn

’Default VI

[ ok || cencel || Hew |
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Edit Circuit Diagram (Net Alias)

If component pins are to be Place Net Alias (=] oo
. . . . D=
interconnected on one side, this is Alins:

done by means of the Place > Wire ouT

command by pulling wire

connections.

Another possibility is to use Calor Ratation

NetAlias.

- @n (a0 (180 @z

Place > Net Alias ...

Font

Place Net Alias lcon 2% Change.. | | UseDefault | Al 5 (defoult

A net name is assigned to partial

nets, and the connection of two NetGraup
components is realized. An example
is the network called OUT.

MNetGroup Aware Aliases

Tip
If networks are to be connected over several pages or even designs, then offpage connectors or port connectors must be
used. For more information, see the documentation.
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Tips for Simulation

To run a simulation of a circuit created with Capture, follow the next tips:

1. All component symbols used should be taken from the PSpice Library.
E.g. <Install_dir>\tools \ capture \library \ pspice or
<Install_dir>\tools \ capture\library \ pspice \ advanls

Capture symbols contain no entry for the simulation models, which are mandatory for a
PSpice simulation.

2. For the simulation, a reference potential is required, which is usually represented by a
ground symbol and it is found clicking on # and selecting the symbol in the source
library.

This must necessarily have the value 0 as a potential name. | —

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

FlowCAD Confidential | 26
O



FlowCAD

Types of Simulation
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FlowCAD

Types of Simulation in PSpice

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

Accessories  Options  Window Time Domain (Tran5|ent) DC Sweep
& New Simulation Profile Analysis of the time behavior DC analysis of all node
£ Edit Simulation Profile - of electrical processes potentials
© Run Py bl
L View Simulation Results  F12 @ Simulationfettings - Sim @

View Output File -

General | Agalysis |Conﬁguraﬂcrﬁ§3 | Options | Data Collection | Probe Window|
— Analysisfype:
Run to tirme: 100m seconds (TSTOP)
Advanced Analysis 4 ———
Ime Llomain [~ «ansien . .
Create Netlist ig Sweepm - Start sawving data after: 0 seconds
wee olse i i
View Netlist -~ Bins F’oinFt) Transient options
Marker List ?onte Carlo/Worst Case baximum step size:  [10u seconds
= Parametric Sweep

] Temperature (Sweep) [~ Skipthe initial transient bias point calculation (SKIFBF)

[1Save Bias Point

AC Sw eep []Load Bias Point [ Runin resume mode Qutput File Optians...
. [1Save Check Points
Frequency analysis of voltage [Restart Simulation

and current
(amplitude and phase)

Bias Point

DC Current analysis | ok || Abbrechen || Ubemehmen | | Hife |
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FlowCAD

Bias Point (DC Analysis)

The Bias Point simulation is the simplest simulation mode that can be performed with PSpice. Here, PSpice calculates all
DC currents in the individual branches and all DC voltages of the individual nodes with respect to the mass potential which

is defined by the placement of the ground symbol.

You can also find these results under the B OrCAD Capture - [/ - (SCHEMATICL : PAGEL)] = [=@=]
help of a calculator, but PSpice can make H cadence®
this much faster and clearer. e a2 > © Fom TRAAR] e oy
The U-I-W values can be displayed over SCHEMATIC! bias  + > R R WA [ E K L P 1+ 18
PSpice > Bias Points > Enable and @
US|ng the ICONS [ Start Page ][Eﬂbiasjoint...*TE PAGE1* ] . M
T T < b\q
@l1ve| @ r&
el Bl hd —‘—@ P
i _ Sk 500 0uAll [ :{L f
However, the simulation must be run once e - (At -
before. The opening probe window can A B s Point - -
then be closed immediately. ovod] I o Jx
T
&y S
T I
1 i g 5
oV J__
=0
Tip i
Example bias_point in the folder K " =14

Solution \ Sample
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Time Domain (Transient Analysis)

In order to graphica”y depict the tem pora| 44 SCHEMATICL-time_domain - PSpice A/D - [time_domaindat (active]] [ O = I
. ! File Edit View Simulation Trace Plot Tools Window Help % cidence® - & =
sequence of electrical processes, an G EEOS ——— )
oscilloscope is necessary in practice. However, Qama VimDX hE e
a corresponding circuit configuration must exist e, s
in the form of a specific hardware. 5
_ o _ B
If now the time sequence is different, possibly 0.0
even non-linear components are to be =
examined, this is actually no longer possible
with conventional means (hardware).
%L1 N R S ¥ O U 0 00 ) S S
Time Domain (Transient) 0.20]
R1
V1 - OV V1 200 C1 o *5----"“5 8.5ms 1.8ns 1.5ms 2.8ms 2.5ns 3.8ms 3.5ms 4. Bms 4.5ms 5.8ms 5.5ms ﬂ.umﬁl
- 1 u(c1:2 2 - It

V2 =1V I e v rine

TD=0 1 " B time_dom.

TR =1ns

TF=1ns

PW =1.5ms N

PER =4ms

-0
One of the simplest and most common variants of a time-
dependent process is e.g. the charging and discharging

Tip operation of a capacitor.
Example time_domain in the folder Cl is periodically charged and discharged via a series resistor
Solution \ Sample R1 and a pulse source.
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DC Sweep

The DC sweep calculates the static voltages and currents of NN R T TTTARD
H B LEdg R K RES_AD ~H E A9 =N oGt @ - M
a circuit when source, modgl parameters, global parameters e e
or temperature are varied within a certain range. e ey - T e
' R TN
The result can be displayed in the output file or in the probe =3 Ll
window. 5 N L Rs b
. . 3k v R
The right upper wmeV\_/ shpws only th(_e resglt of the Iasf[ ¥ pc-sweep | o E =
sweep (V1 = 10 V), which is only possible via a bias point e J 10k ./ 54
simulation. < e A%
[ * g %
The DC sweep of the voltage source V1 is defined in the '
simulation profile and the sweep in the probe window is _
displayed in the right lower window. . -
| | Simulation Settings - bias e EE-
{8 SCHEMATICL-DC-sweep - PSpice A/D - [DC-sweep.dat factive)] == = N ==
General Analysis | Configuration Files  Optons | Data Collection | Probe Window .rm— Edit View Simulation Trace Plot Tools Window Help b cadence® - ~ =
Analysis Type Sweep Variable u-BR - SCHEMATIC! D 7]
DG Sweep & Volage source Name vl QR A I MeE X hEEkE=
Options. Current source Model ype E — - —
¥ Primary Sweep Giobal parameter Maodel name H : : i
Secondary Sweep Mode! parameter Parameter name B i
Maone CaraWarst Case Temperature o |
Parametric Sweep Sweep Type ch
Temperature {Sweep) ) Stan Value o =) w |
Save Bias Point Linear End Value: 10 il i i
Load Bias Foint Legarithmic Increment 1
Valye List H = E
(= 3 Cancel Apply | Hesal Help “ - g -“'_'“_ _,_A-—'_" ,_.._—-—'—'—"'"__ o -
TI p b _-::‘:::F:l:‘tn;:?. . |‘Q(Il“.:,’1 i au i i ;Il i i U i i L1 bl e Ll 1

Example DC Sweep in the folder Solution \ Sample

"B DCswee

FlowCAD Confidential |

31



FlowCAD

AC Sweep

The AC analysis calculates the small signal behavior of a linear AC-Sweep
or linearized AC circuit as a function of the frequency. These R
circuits may consist of linear components (RLC) or / and non- 'm :
linear components (transistors, diodes, etc.). Vi

VOFF=0 (7 ci
The AC sweep calculates the behavior of the circuit over a FREG = 2KHz | ——
predetermined frequency range by performing a series of :
individual AC analyzes at different frequencies. I '

0

g Simulation Settings - ac_sweep @

Generall Analysis ‘ Configuration Files | Options | Data Collection | Probe Wmdow‘

Analysis type AL Sweep Type

E SCHEMATIC1-ac_sweep - PSpice A/D - [ac_sweep.dat (active)] E E@
AC Sweep/Noise =] (" Linear SiEees ||l B rile Edit View Simulation Trace Plot Tools Window Help I cadence® |- = x
Options ® Logarithmic End Frequency.  [1Meg RN =] @, = SCHEMATICT-ac_swe e

= General Setlings. Decade A Points/Decade 100 QaQaq Vi wv . n 4B h EI e

[[1Monte Carlo/Worst Case

[Parametric Sweep Maise Analysis 1.0V
[1Temperature (Sweep) | _ | = e
[1Save Bias Point [ Enshbled
[Load Bias Point ,— 5%
Qutput File Options @
[ Include detailed hias paint information far nonlinear cantrolled
sources and semiconductars {(OF)
[ oK ] I Abbrechen Ubernehmen
Tip
Example AC Sweep in the I e s Y
H 18Hz 38Hz 188Hz 388Hz 1.8KHz 3.0KHz 18KHz 30KHz 180KHz 308KHz 1.8HHz
Solution \ Sample folder vz
Frequency
1 Blac_sweep..|
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Simulation Options

With each simulation it is possible to include different options to run particular conditions:
 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 the price and increase the quality of your design.

« Worst Case Analysis: Analyze the functional limits of your project.
« Parametric Sweep: Vary different parameters and visualize their effects.
* Noise Analysis
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Design Example:
Switched Mode Power Supply (SMPS)
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Goals

* You will firstly design the SMPS circuit shown previously, where a 50 Hz and 230 V input
signal will be converted into 5 V output. In this case a permanent 333 KHz voltage pulse
with Duty Cycle 20 % will be used to control the MOSFET, because due to the Lite
Version limitations, we cannot use the PWM IC.

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

Tip 1

You will find the overall circuit in the Solution folder.

Tip 2

For a better understanding of the software, it is recommended to design the circuit yourself
following the explained steps.
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SMPS — Design (l)

* Please enter the following circuit under the project name SMPS.

» Ensure that the values of the components are set according to the specifications in this circuit to ensure the logical
sequence of the subsequent steps of the simulation.

* You will find the procedure for generating a new project on pages 17 and 18.
» Libraries you need to add are: source.olb, irf.olb, Infineon.olb, special.olb, magnetic.olb, PWRMOS.olb
* You have also to add the library Europe.olb that you will find in the unzipped file.

e Tipl
If you wants to use American symbols, use the R, L and C from the analog.olb library.

° TI p 2 FPARAMETERS:
D=0z

V2 is VSIN and L D=5

COUPLING=1 Pericde = 3u

Vl |S VPULSE o5 L3 R2 Source = 230

- ouT
11 .1 T BE
BALT4/INF 4T
100m 0.01
cz
700u

D1 %] Ri L1
% 4pEPSDE % 40EPSIE 0.01 an 45 ) R FB
il H LA}

iz BALT4/INF
VZ R2 RE

3 001 4m

FREQ =20
VAMPL = [Sourcg} = =

bz =0 )
7% 4pEPSDE VOFF=0 7% 40EPS0E

=

5
o=

TR = 10n
TF = 1dn =
PW = {PeniogemD} | 0
PER = [Pericdel
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SMPS — Design (ll)

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

1. Place the component param from the library
special.olb and make double click on it.

2. Click on New Property and complete window
with the global parameters. Start with D and
continue with the next ones.

3. Close the opened tab (automatically you are
seeing the circuit again) and save.

Tip
Global parameters are defined in the components
value between curly brackets { }.

FlowCAD

Place Part -
* Add New Property @
Part B @
MName
FARARM D
Fart List:
Value:
PRINTY ne
PRINTDGTLCHG
SUBPARAM i Display [ON/OFF]
VEGTOR1 |; |
WECTORIE W Enter a name and click Apply or OK to add a colurmn/row to the propery
YECTOR? editor and optionally the current filter (but notthe <Current propeties> filker).
WECTORSZ -~
Libraries Mo properties will be added to selected objects untilyou enter avalue here
: c ______ » orin the newly created cells in the property editor spreadshest
SO0URCE o Alwanss show this colurmngdro in this filker
SOURCSTHM
SPE AN l Apply I l 0K I [ Cancel I [ Help
SPECIAL_FPURPOSE_ICS |i|
SPICE_ELEM &
Packaging j—]S(HEMATL‘
Parts per Pkg: 1 N
:] Delete Prop Bockio <Ci
- Maximized
PARAMETERS:
— | Type: Homogeneous Restore
Minimized
. d Save Ctrl+S
Close Ctrl+F4 L\\,
Close All Tabs

Close All Tabs But This
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SMPS — Design (llI)

How can you define the transformer?

1. Place the core E13_6 6 3C81 from the library magnetic.olb and make double click on it.
2. Connect the inductors L1 and L2 between them using for that their reference designator.

A
SCHEMATICH : PA
Color Default
— COUPLING 1
Designator
Graphic E13_6_6_3C81.Normal
1D
Implementation E13 6 _6_3C81
I 400 I 45 Implementation Path L]
Implementation Type PSpice Model
L1 L1
L2 L2
L3
L4

3. Close the opened tab, come back to the circuit and save the project.
Tip

This is a nonlinear transformer based on the Jiles-Atherton model. The value of the inductors refers to the number of turns
around it in the primary and secondary side.
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SMPS — Simulation Profile (1)

* Click on PSpice > New Simulation Profile or click on :

Write the name Transient and click on create.

OrCAD Capture CIS - Lite - [/ - (SCHEMATIC1 : PAGE1)] o
E] File Design Edit View Tools Place SIAnalysis Accessories  Options  Window XIJTAG Help
MyFileTestl  FloWare =/ New Simulation Profile dence® [-[=]x
L] = E = 9 WARIABLES - Edit Simulation Profile > k-
Goh e ©@Run F11
@ g & EERE
a& .‘ ' . }Q {E View Simulation Results F12
SCHEMATIC1-Transie ~ 6 "Q 'ﬁ "Q )Q « View Output File ILIl: Iﬂ! II. &
Ti p Create Netlist il
i i i i i - View Netlist
Itis p_os&bl&_e to defl_ne in a project more than | o B || | VNt M@ 1
one S|mU|at|on pI‘OfI|e. Analog ar Mixed A/D Advanced Analysis ' = 5\ . E
& File |Ei Hierarchy| Markers y — ‘h 4
- g sbe
If you want to modify anything, -8 DesignResources | | Bias Points b £ =L
i i i i i i | ErBH \smpsdsn® New Simulation £3 + 4 %
just click on Edit > Simulation Profile SCHEMATICL:
. =
or click on . ok B PAGEL* Neme: * B e
- Design Cache = sol_trans _. |-)(
e ibrary —
BD Outputs Inherit From: —% Iﬂ% :[%
o A\smps-pspicefiles\scl ' (‘% rl%
=-E3 PSpice Resources ) [none '] E TR /g abe
: [+]
-3 Include Files )
: £3 Model Libraries FootSchematic:  CP_with_Cv'328
EEI Simulation Profiles ~ ; o
< | T | b H \_‘ IR 1 M |
T T b
¢ 0 items selected Scale=100% X=111.76 Y=58: .
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SMPS — Simulation Profile (lI)

° S|mu|at|on Sett”’]gs W|ndow |® 1 Simulation Settings - sol_trans @
pops up General Analysis Configuration Files Options Data Collection | Probe Window
o Under Analysis type, you define the Analysis Type: Run To Time - 180m seconds (TSTOP)
. . . Time Domain (Transient)
S|mu|at|0n type, the durat|0n Of the Options: Start saving data after : 0 seconds
simulation, and the step size. 5 o Transientoptons:
neral Seftings . .
Maximum Step Size im seconds ‘
i 1 MonlmSasiaidnnstann
. Unde_r Prpbe Wln(_jow, you can d_eflne P T — = ==
what is displayed in the probe window.
Tem| General Analysis Configuration Files Options Data Collection | Probe Window
. Save
TI p Load Display Probe window when profile is opened
. . Save
If no value is entered under Maximum o
Step Size, a default value (Final Time / 50) | Display Probe window:
. . » during Simulation.
IS used as Sta‘rt Value! and the d|Sp|ayed after simulation has been completed.
curve may be Inaccurate. || Simulation Settings - sol_trans E @
) ) Show
However’ a tOO ||tt|e Step INcreases the Al General Analysis | Configurafon Files | Options || Data Collection | Probe Window
simulation time significantly. Lastf, | Simulation Profie: sol_rans
Nothir Input
Project Name (.OPJ) DATransfer_D\Working\SchnellstarfiPSpice_Schnelistart_17_2_PRELIMINARY\PSpice_S
Schematic filename (DSN) DA\Transfer_D\Working\SchnellstarfiPSpice_Schnelistart_17_2_PRELIMINARY\PSpice_S
Schematic name: SCHEMATIC1
) Output
Output flename: DA\Transfer_D\Working\SchnellstarfiPSpice_Schnellstart_17_2_PRELIMINARY\PSpice_S
‘Waveform data filename DATransfer_D\Working\Schnellstarf\PSpice_Schnellstart_17_2_PRELIMINARY\PSpice_S
Notes:

Ok Cancel | Apply ‘ Reset Help

FlowCAD Confidential | 40
O



FlowCAD

SMPS — Simulation

» After the definition of the Simulation Profile, you can simulate the circuit.
« Click PSpice>RunorFllor @ .

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

* What can you do?

— You can place markers afterwards 4 4 48 48 in the circuit, where you want to show the results without additional
simulation.

— You can click in the Probe Window on Trace > Add Trace and select the trace you want to view.
Tip 1
V marker on the net connection, | marker on the component pin, W marker on the component.
Tip 2
The simulation will take approximately 4 minutes, so you have time for a coffee.
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SMPS — Results (1): Rectified Voltage

* Place a Voltage Marker on the left side of V2, other on the right side and the last one after the rectifier.

* What are we seeing? a

— Red: Rectified AC-DC voltage Jf’ & B [

— Green: Positive input AC source

SR e Y
— Violet: Negative input AC source socrsns VSFE=0 7 menstn
=0
R i g SCHEMATIC1-sol_trans - PSpice A/D Lite - [sol_trans.dat (active)] =<
Evaluation: B cadence”
. U~ EBE& ] SCHEMATIC!-sol_tras (%]
The capacitor C1 (known as QAL SR VImE X D=
reservoir capacitor) (1.2 mF) has 8 "t
sufficient effect, that is why the i
rectified wave is so flat. m'!"!gg" | !m
On the next page, the U-I behavior |
i N
EHH ﬁﬂl

Tip ' T I
The color assignment takes place according
to a predefined sequence in the pspice.ini % w0 - ueorty .
fi|e’ and the Corresponding input Sequence. D:\Schnell_Start\Neue\PSpice_Demo_17_2\PSpice_Schnellstart_17_2_PRELIMINARY_eng X=0.0236 Y=164 Time= .18 100% e A
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SMPS — Results (II): U-I Behavior on C1

In this plot, the current-voltage behavior at capacitor C1 becomes clear. Consider that the value of this capacitor is
important for the smoothness of the output voltage.

Ti p 1 #8 SCHEMATIC1-s01_trans - PSpice A/D Lite - [sol_trans.dat (active)] o (==
) B cadence®
° Delete previous traces (R ™ = 5| SCHEMATICT-sol_tray ]

QAASL G- vimm X InE¥n 0=

» Select name and press key
Entf or Del (@]

e Add Trace V(L1:1)

e AddY Axis (Plot >Add Y
AXis)
. Add Trace I(C1) 4

Tip 2

You can see a negative sign
ahead of I(C1). It is so because
the nomenclature is to take the
current from pin 1 to pin 2, what
means that we have placed the
capacitor in the other direction.
This is not any error!!

160ns 180ns

28ns 48ms
o U(L1:A) [2] I{C1)

Di\Schnell_Start\Neue\PSpice_Demo_17_2\PSpice_Schnellstart_17_2_PRELIMINARY_eng X=0.0679 Y=155 Time= .18 100% s TR
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SMPS — Results (lll): Generation of HF Signals

As we have designed a SMPS circuit using a voltage pulse of approximately 330 KHz, we have generated a high frequency
square wave, converting then DC to AC again. Signals in the secondary side of the circuit are now isolated and converted
to DC using the diodes D5 and D6 together with a LP Filter to eliminate the AC source. In this procedure, the diode D5 is
ON when MOSFET is ON and D6 is ON, when the MOSFET is OFF. L3 is driving here (yellow) then the sum of both of

them.

E SCHEMATIC1-sol_trans - PSpice A/D Lite - [sol_trans.dat (active)]
L-ERda B SCHEMATICT-s0l_tray

28ms
1(D5:1) « I{L3}

D:\Schnell_Start\Neue\PSpice_Demo_17_2\PSpice_Schnellstart_17_2 PRELIMINARY_eng

E SCHEMATIC1-sol_trans - PSpice A/D Lite - [sol_trans.dat (active)] o || B &
B cadence®
L-EBEe B SCHEMATICT-sal_tral [+

QeAa oA viemzE X e ¥inRw

68.662ns  68.664ms  68.666ms  68.668ms  68.670ms  68.672ms  68.674ms  68.676ms  6B.678ms  6B.686ms  6B.682ns  6B.68ums
o I{D5:1) I({D6:1)

Tine
)

View the simulation circuit file X=0.0687 Y=0156 Time= 18 100% peeeeeew EE
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SMPS — Results (IV): Behavior of the LP Filter

The low pass filter is designed to remove the high frequencies, eliminating then the AC component from the output, and
getting the desired DC Output.

Tlp 1 ESCHEMATICl—so\_trans—PSm’ce A/D Lite - [sol_trans.dat (active)] o || [ 3
B cadence®

To add a new window, click on FREIEEEE o SCHEMATICT-50l_tis [5)

Plot > Add plot to window. QAULARL T Vmz X ha¥in=

Tip 2

& [

Once you have plotted the
desired traces, click on FFT to
show the traces in the
frequency domain. v

& B

1.8HHz 1.5HHz 2 .8KHz 2 .5KHz 3.8MHz 3.5MHz 4. @rHz 4.5HHz 5. @MHz

Frequency

D:\Schnell_Start\Neue\PSpice_Demo_17_2\PSpice_Schnellstart_17_2_PRELIMINARY_eng Time= .18 100% -
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SMPS — Results (V): Output Voltage

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

#8l SCHEMATIC1-s0l_trans - PSpice A/D Lite - [sol_trans.dat (active)] o | G E
] cadence”
ER A =g Y=g =] 8] SCHEMATICT-sal_ra %]

QLA G B i=mE X hevink s

160ms 180ms

Mark Data Points on Analog Traces Time=.18 100%
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SMPS — Parametric Sweep (I)

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

How do you have to do it? Basically there are 4 steps.

1. Definition of a global variable 2. Specify the component using

Place the part Param from the library special.olb somewhere on this global variable
the Schematic, it serves only as a placeholder for several global To do this, double-click on the value of the

variables, here the nominal value for R4 (50 Ohm). desired component and confirm with OK.
Be sure to use the curly brackets {}.

Place Part P

Fart ﬂ @
PARAM

Part List:

PRINT

PRINTDGTLCHG woa ]
SUBPARAM L FARAMETERS:
VECTORI | E ‘
VECTOR1E (-
VECTOR?
WECTOR32 - ouT
5
Libraries: RE
c o ¥ 470

SOURCE -

SOURCSTM

SPE

El R4
SPECIAL_PURPOSE_ICS - y
SPICE_ELEM < [] ILOADY

Fackaging
Farts per Pk 1

Fart: -
PARAMETERS:

Type: Homogeneous
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FlowCAD

SMPS — Parametric Sweep (ll)

3. Assign and Display global variables in the Schematic

Double-click Parameters and perform the following steps: * New Property in the Property Editor
e LOAD, 50 in Add New Row Window
(New Propenty... || Apply ]IDisplay... ||[ Delete Froperty | [ Pivot | Fil * Apply in Add New Row Window
o Exit from Add New Property with Cancel
- .
— _ » LOAD is added as a new property
Ca;ar | 1 Add New Property & * Select LOAD and use display
Designator | Mame: » Display Properties on Name and Value
Graphic . LOAD .
ID | » Do the same for D, Periode and Source
_ Implementation | Walue: o . .
“implementation Path | 50 «  After confirming with OK, the entries are
mplementation Type ..
LOAD | [Ipispiey tonOFFT | | pispray propertes = visible under Parameters.
Location X-Coordinate| -
Location Y-Coordinate| | EFErNSnEISIEAT ione: LoaD
Name 1 Walue: 50
Part Reference . . Change... ] [ Use Defau\t] FARAMETERS:
PCB Footprint Nq properies will be adde Bl e D=0z
e 1 orin the newly created cel B Colar LOAD = 50
(Do Mot Display Peria-de;ﬂ-u
Alwasys show this colun F e Source = 210
k i out
Apply ] l l.:.lName Only RD;TIDDI] @180° m i{;‘:
() Both if Walue Exists ,:_, ag* l :, 270°

(C)Walue if Value Exists
Text Justification

Tip
You can also enter several
variables under Parameters.

ok |[ cancel | [ Hew |
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SMPS — Parametric Sweep (lll)

4. Simulating Profiles with Parametric Sweep

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

* Analysis Type on Time Domain
Qa Simulation Settings - sol_param @

» Selection of Parametric Swee
p | General | Analysis |Conﬁguration Files | Options | Data Collection | Probe Window

* Sweep variable on global parameter Analysis type: Sweep variahle
° Parameter name on LOAD [Time Domain (Transient) v] ._:__. Yoltage source Marne:
o () Current source Model type: -
° Sweep Type Value List Options: (@) Glokal param eter o
[V|General Settings ) Madsl " tModel name:
. Monte Carlo/Worst Case - neelpammEEr
» Enter the values with spaces ) Temperature Parameter name:  LOAD
. [ Temperature (Sweep)
* Accept the settings and OK []Save Bias Point Sweep type
. . . [ |Load Bias Point AL Startvalue:
«  Start the simulation with e.g. F11 or | @ []Save Check Pois e T
] ] ) [ |Restart Simulation () Logarithmic | Decade
° You now get a selection WlndOW, Since a Inerernent
separate simulation graph was generated @ valuelist 1050100

for each parameter. You have
approximately 10 minutes for a coffee.

Available Sections

hmen | | Hille

Al | [ bone ok | [ Concel |
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SMPS — Parametric Sweep Results (I)

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

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

Tip 1
{8 SCHEMATIC1-s0l_param - PSpice A/D - [sol_param.dat (active)] = e
Clicking RMB > Trace L f Y cadence
. . I e N ™ LSCHEMAT\cw—auLpa [+ J
Information on a single graph ——— NwEX seekls DDoBEDE =

displays the associated variable . -
value.

Trace Color | Trace Name

X Values
CURSOR 1.2 V(OUT)
V(ouT)
V(ouT)

&P

Via Plot > Transient you get
the selection window again.
When selecting a single
simulation, only those curves
are shown.

& B

Tip 2

Via Trace > Cursor > Display

or @ get that Probe cursor
window.

Using different sub-menus icons,
you can perform specific |
gueries on the individual curves. B e )

Bs 28ms 168ms 188ms
u{ouT)
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SMPS — Parametric Sweep Results (ll)

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

— Click on View > Measurements Results. This window will pop up:

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 the Mesurement Evaluate Measurement

d th O t t V . bl Simulation Output Variables Functions or Macros

an en u pu arla e * IMeasurements vl

Ma)(( ) > Ma)((V(Out)) VNO0EET) = Flanciog Brandwidihtl db_leval) A
W(NO0658) Bancdwiclth_Bandpass_3dB(1) =
W(NO0BE2) Biefiizl BEmdmndth_Bandpass_BdB_XRangeﬂ,beclll
W(NO0BEE) E CenterFrequency(1.dh_level)
WiNO0BSE?, CenterF pst 1.db_level b
vENnnmqg Plvotages ci:f;rsr\euiége:%’a engs(l. b levelbog
N ConsoiGan oo g xord
W(NO0752) Cutofi_Highpass_3dB_xRangell.begin_x:
NOO7ET) EPower Cutof_Lownass_3dB(1]
xEmgg;ggg | Naise (v#/Hz) gilt;&\j:t(ﬁl)aasdeixRamgeﬂ,begm,xs
WiN11062427 = DutyCycle_xRange(l begin_xend_x)
U —— 4 Neres Falte_otverchosi()

T e Falitime_StepResponse(1)

YIR1:2 Falltime_StepResponse_XRange(1.hegin,
VRZ1 Gaintargin(1.2)
WiR2:2 MATLAEFunction {1 <MATLAE_function>)

Max_xRange(l.hegin_xend_x)

]

]

)
VRE1) MATLABFunction2(1.2 ¢MATLAB_function:
V(RE2) _

]

]

)

)

Eg;ng 191 variables listed Min(1] I
W52 i . :

Full List

Tracs Expression: Max(ViOUT]] [ ok ][ cancel || Hap |
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SMPS — Parametric Sweep Results (llI)

— Visualize the maximum value for each particular trace

Measurement Results
Evaluate Measurement 1 2 3
» Max(V(DUT)) 476254 7.59829 828274
Click here to evaluate a new measurement. ..

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

* There are 2 Cursors available with 2 kinds of cursor probe windows:
— Click on and one of these 2 windows will pop up.

New style Old style
I

Trace Color| Trace Name Y1 Y2 Y1-Y2 Y1({Cursor1) - Y2(Cursor2) -2.824276246

Probe Cursor

X Values |32 65308313m |27 34714754m 5 305935584m Y1 - Y1(Cursorl) Y2 - Y2(Cursor2)|  Max ¥ Min Y Avg Y A1 = 0.000, -656.5E-27
VIOUT)  |4.762695362 |4.627701665 |134.89371709m 0.00000000 | 2950160063  |4.762695382 |4 627701665 |4 605148523 A2 = B.088, -656.5E-27
V(OUT)  |7.226815258 |7.686671628 |355.05636918m 2456219877 |0.00000000 | 7.566571628 |7.228815258 |7, 407843443 dif=  B8.080, 6.888
V(OUT)  |7.861059180 |6.270266740 |389.19756044m 3118463798 |663.38511272m |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 the LMB (Left Mouse Button) and cursor 2 with RMB to measure e.g. the time difference between
maximum values.

44 SCHEMATIC1-sol_param - PSpice A/D - [sol_param.dat (active}] i o e
E File Edit View Simulation Trace Plot Tools Window Help % (5de|‘|(e® =N
b 25 = SCHEMATICT-s0l_pa [+
QA D Vienm X e ke 0NE NS &= ]
E+ .
Max Values are:
= 5.3853V and 7.5983 V
|
: :
Time between is:
54.817 ms
Trace Color | Trace Name| Y1 Y2 =

X Values |82 929m 28.11]‘2: 54.817n]
V(OUT) 4.3980 |4 66531267 240m
CURSOR 1.2[vV(OUT) | |53853 [7.5983) [-2.2130
V(OUT) 48483 (82827 [-34344

[ | N

11} 2

28ms
e W{ouT)

Measurement Results
Evaluate | Measurement | 1 2 ‘ 3
3 i |Max(V(OUT)} | 476254 ; 7.59829 8.28274
Click here to evaluate a new measurement___

1 sol_para
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Final Remarks

« After performing all the examples included in this Quick Launch, you should be able to
perform simple simulations with PSpice and its basic functions.

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

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

* Do you 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 the
usual libraries shipped by Cadence.

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

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

* PSpice also allows simulation of mixed signal systems thanks to the possibility to
abstract the 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 the use of MATLAB Block Functions in the PSpice environment.
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Kontakt zu FlowCAD / Contact us

Fur weitere Fragen und Informationen stehen wir gerne zur Verfligung.
Please don‘t hesitate to contact us.

FlowCAD Deutschland FlowCAD Schweiz FlowCAD Polen
Mozartstr. 2 Hintermattlistr. 1 ulica Sasiedzka 2A
85622 Feldkirchen bei Miinchen 5506 Magenwil 80-298 Gdansk

T +49 89 4563-7770 T +41 56 48591 91 T +48 58 342 75 94
F +49 89 4563-7790 F +41 56 485 91 95 F +48 58 342 70 60
info@FlowCAD.de info@FlowCAD.ch info@FlowCAD.pl
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Follow us

www.facebook.com/FlowCAD

Join our Facebook page where we focus on giving a glimpse
into ongoing innovations. You will find selected news, events,
success stories and insights.

www.twitter.com/FlowCAD

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

www.youtube.com/FlowCAD
You T“he On our YouTube channel you will find 100+ video tutorials

to learn more about electronic circuits. With the PSpice Lite
version from our website everyone can easily simulate.
In our playlists we also offer product news and webinars.

Don’t forget to subscribe, share and like!
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