Lect. 4: PSpice Tutorial

¢ OrCAD PSPICE Installation

http://www.orcad.com/resources/orcad-downloads#demo

& C | ® www.orcad.com/resources/orcad-downloads#demo & @ﬂ H

................... PRODUCTS HOW TO BUY RESOURCES ABOUT OrCAD

Resources

Find Resources You Need to Get Your Job Done

OrCAD Downloads OrCAD Downloads

Customer Stories

OrCAD PCB Designer 17.2-2016 Lite (All Products)

OrCAD Blog
Designers around the world rely on the powerful yet intuitive OrCAD® personal productivity tools. OrCAD has a

long history of providing individuals and teams with a complete set of technologies that offer unprecedented
productivity, seamless tool integration, and exceptional value—the OrCAD 17.2-2016 release continues with that
tradition.

PSpice Community

Resource Library
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Lect. 4: PSpice Tutorial

¢ OrCAD PSPICE Installation

Click Download FREE-OrCAD 17.2 Lite in OrCAD 17.2 Lite title(Capture
& PSpice Only)

OrCAD PSpice Designer Lite (Capture & PSpice Only)

TThe OrCAD PCB Designer Lite (Capture & PSpice Only) will let you experience the features and functionality of
the latest OrCAD software, with the limitations of design size and complexity, but no time limit.

The OrCAD P5Spice Designer Lite includes the following tools: OrCAD Capture, OrCAD Capture ClS, PSpice
A/D, P5pice Advanced Analysis.

Download FREE - OrCAD PSpice Designer Lite (Capture & PSpice) I
(You must use the path/folder option in your zip tool when extracting this archive.)

Having issues with your download? Request a hard copy of the OrCAD P5pice Designer Lite DVD
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Lect. 4: PSpice Tutorial

¢ OrCAD PSPICE Installation

Download Lite Request

Please fill out all of the fields below to submit your request for OrCAD software. Once submitted, you will receive
an email with links to your requested software, so be sure to use an email address you have access to. If you do

Fi I I O u‘t yo u r i nfo rm atio n not receive your email, don't forget to check your spam/junk folders.

First Name *

Last Name *

File will be sent through your
e-mail address you filled out.

Email *
Company/University *

Job Title *

Check your e-mail, and
download file from given -
URL link.

Phone *

Software requested *
OrCAD 17.2 PCB Designer Lite Software (All products, download)
OrCAD 17.2 PSpice Designer Lite Software (Capture / PSpice only, download)
OrCAD 17.2 PCB Designer Lite Software (All products, request DVD)

| Submit |

@) W.-Y. Choi

Electronic Circuits 2 (18/1)



Lect. 4: PSpice Tutorial

¢ OrCAD PSPICE Installation

Unzip downloaded file and execute it

DIE TETHER == =7

:.E] 00409 2014-10-01 2% -4 £H 22KB
QQ datal 2017-08-23 29H. . T=(CABR) OHE 31,249KB
|:] datal.hdr 2017-08-23 2., HDR oH 2,960KEB
& data2 2017-08-23 27 . Zr=(CAB) LY 450,194KB
4] 15Setup.dIl 2015-06-08 27 . 22 ZZ27% H3 780KB
[ layout.bin 2017-08-23 27 . BIN Dt 1KB
"L pcbinstall 2016-03-31 2%.. Adobe Acrobat D... 533KE
"L readme 2016-03-31 2= Adobe Acrobat D... 320KE
|:] README_CCR 2017-08-23 273 HAE BN 170KE
"L Relegse Motes 2016-03-23 2% Adobe Acrobat D 6,848KE
™) 2015-12-23 2% BMP It 405KB
B setup 2017-08-24 25 S2E£ ZE1 1,170KB
| setup 2017-08-23 2. THEEE 3KB
[ ] setup.inx 2017-08-23 7 . INX DY SO1KB
:{E] silentinstall-SPB 2016-03-03 2% -4 £H KB
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Lect. 4: PSpice Tutorial

¢ OrCAD PSPICE Installation

OrCAD 166 Lite == OrCAD 16.6 Lite [ OrCAD 166 Lite [
License Agieement - ® Setup Type - ®
Weloome to the InstallShield Wizard for DICAD Please read the following license agreemert carefuly cadence Select the setup type toinstal cadence
16.6 Lite - -
- e adlvise you o tum off any vinus detection programs, CADENCE DESIGN SYSTEMS, INC. SOFTWARE LICENSE AND MAINTENANCE  » O
| ~ firewsall programs and spyware programs while unning this AGREEMENT m Install this application for:
— Installation, &nlivius programs. Firewal programs and )
Spyware programs can cause this instalation 1o fail THIS SOFTWARE LICENSE AND MAINTENANCE AGREEMENT ['AGREEMENT"] IS 2 Orly for e (Recommended)
= ® & LEGAL DOCUMENT BETWEEN YOU AND CADENCE DESIGN SYSTEMS, INC
ca d ence ["CADENCE"). PLEASE READ THIS AGREEMENT CAREFUILLY BEFORE INSTALLING
YOUR CADENCE SOFTWARE ["SOFTWARE"] BY USING THE SOFTWARE, rOU
[EITHER AN INDIVIDUAL Rt & BUSINESS ENTITY) AGREE T0 BE BOUND BY THE
TERMS OF THIS AGREEMENT. IF YO DO NOT WANT T0 BE BOUND BY THE
TERMS OF THIS AGREEMENT . CADENCE 1S UNWILLING T0 LICENSE THE
SOFTWARE T0 YO, IN WHICH EVENT YOU MUST PROMFTLY RETLIRN THE
SOFTWARE AND ALL ACCOMPANYING ITEMS INCLUDING MANUALS, BINDERS  +
@ | accept the terms of the license agreement Print
) | do nat accept the terme of the license agreement
<Back | Mest> | [ Camcel | <Back | Mest> | [ Cancel

Installation Summary == OrCAD 166 Lite =
Start Copsing Files - ®
cadence

—

Setup has enough information to start capying the program files. 1F you want ta review or
change any seftings, click Back. If you are satisfied with the settings, click Nest to begin
copying fles.

OrCAD 166 Lite 5

cadence’ o et cadence’
R

Ready to Install the Program

Fieview settings before copying files. The wizard is ready to begin installation.

—
Click Install to begin the installation.

IF you want to review or change any of your installation settings, click Back. Click Cancel ta st o
et St thie wizard Setup has finished installing fles on your computer, Select the optians you want below, then
unent Setings

click Finish, or click Finish to complste the installation without viewing the Product Notes
- Produsts ta instalk:
DiCAD_Capture_CIS_Lite

PSpice_Lite

-Produet destination path

CAQICADNIICAD_16.6_Lie

m

[] Wisw Product Notes

Check for product information for this releass in the Product Notes. IF pou don't select this
oplion now, you can view the Product Notes later by using the Online Documentation icon

in your Cadence pragram gioup.

“Working drestory:
CASPE_Dala

Post installation. if pou want to access other installed SPE releases. use the Cadence
SPE Switch Release fiom the Start Menu to set the required elease.

<Back | Mews | [ Cancel <Back |

Instal_| [ Cancel <Back

The path name should be in English!
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Lect. 4: PSpice Tutorial

¢ OrCAD PSPICE Installation

Cadence Release 17.2-2016

Start OrCAD Capture CIS Lite

— L i~

Capture CIS Lite

Magnetic Parts Editor

I Model Editor

PSpice AD Lite

PSpice Advanced Analysis Lite

s — =

Simulation Manager

 Stimulus Editor

Electronic Circuits 2 (18/1) & W.-Y. Choi




Lect. 4: PSpice Tutorial

¢ OrCAD PSPICE Installation

File -> New Project to open schematics

OrCAD

OrCAD Capture - Lite - [Start Page] — [m] x
Tm Design Edit View Tools Place Sl Analysis Accessories Options Window Help caden (e® -
LeEd
Start Page
~
Start Menu Announcing OrCAD® 17.2-2016 release - address challenges with rigid-flex design and mixed- Your Software
signal simulation complexities in loT, wearables and wireless mobile devices. What's New
OrCAD Lite ¥
I I Getting Started Installed: 17.2-2016 Lite
Home ) New Design ) New Project

s & Open Design t Open Project OrCAD Reference
Design Library
Get access fo over 12,000

Leaming . reference designs through
Resources Recent Files Arrow (SiliconExpert) from

within OrCAD Capiure.

File name Created Date

test.opj 03/02/2017 10:59:26 am o

Visit Reference Designs [¥]
1ab to learn more

ﬁ INI File Location'D\SPB_Data\cdssetup\OrCAD_Capture/17 2 0/Capture ini

Ready

Electronic Circuits 2 (18/1)
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Lect. 4: PSpice Tutorial

¢ OrCAD PSPICE Installation

Choose PSpice Analog or Mixed A/D project

File path name should be in English!

New Project

Mame

|HW1

F=

;'% (®) PSpice Analog or Mised 40

E () PC Board Wizard

[ ] \[E? () Pragrammable Lagic Wizard
[ |

E&-:J () Schematic

ocation

Cancel

Help

Tip for Mew Users

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

Learn ‘with PSpice -

Examples And Apphotes

| C AU zerstKimsD ocuments OiCaD

| Browse. ..

Electronic Circuits 2 (18/1)
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Lect. 4: PSpice Tutorial

¢ OrCAD PSPICE Installation

Choose empty.opj for the base project. If not, basic libraries will not
be included in your project

Create PSpice Project

X |

OrCAD Capture CIS - Lite - [C:#tutorial.opj]
ER Eile Design Edit View Tools Place 5l Apalysis Macro PSpice Accessories Reports Options Window Help

(®)Create based upon an exizting project ukEdas

-

X

- & x

| emphy.opj

() Create a blank project

Q]
scvewancroe |7 5 O B

StartPage |[E]  tutorial

cadence

Analog or Mixed A/D
3 File %8, Hisrarchy

-0 Design Resources:

=53 tutorial dsn

Electronic Circuits 2 (18/1)

SCHEMATICT

e Schematics included in your project (Double click PAGE1)

é -E3 Library

[BR Worcadworcad_16.6_litewWtoolsWeapturewlibraryWpspicewanalog.olb

@ worcadworcad_16.6_litewtoolswcapturewlibrarypspicewbreakout.olb - - .

- [F) #orcadworcad_16.6_litewtoolswcaptureslibrarywpspicewsource.olb Baslc I I bra rl es
@ Worcadworcad_16.6_litewtoolsWeapturewlibraryWpspicewsourcstrn ol

@-[BB) worcadworcad_16.6_litewtoolsweapturewlibrary#pspicewspecial.olb
-0 Outputs

£ PSpice Resources

ﬂ Ul e A h B B Tt B G AD

I I I I I I I R - R LT
INI File Location:C:\SPB_Datalcdssetup\OrCAD_Capture/16.6.0/Capture.ini

<




Lect. 4: PSpice Tutorial

€ MOSFET Library Setup
Download ‘MOSFET_ OrCAD.zip’ file which is uploaded in YSCEC.

Check mosfet.lib & MOSFET.olb is in your unzipped folder.

2y rnosfet 2015-12-19 2= PSpice Model Lib...
MOSFET 2015-12-20 2= OLB O

@& W.-Y. Choi
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Lect. 4: PSpice Tutorial

€ MOSFET Library Setup
1. Download ‘MOSFET_OrCAD.zip’ file uploaded in YSCEC.

2. Check mosfet.lib & MOSFET.olb is in your unzipped folder.

3. File path of this library folder must not have the Korean. (Move this
folder to ‘C drive’ or’ My Document’)

2y rnosfet 2015-12-19 2% . PSpice Model Lib... SER
MOSFET 2015-12-20 2= . QLB Ot SKB

@) W.-Y. Choi
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Lect. 4: PSpice Tutorial

€ MOSFET Library Setup

[&] OrCAD Capture CIS - Lite - [C:¥test_lib.opj]

[ Eile Design Edit View TIools Place SlAnalysis Macro PSpice Accessories  Reports Optiens  Window  Help

u = =

- s

screaTcros 5 5 © 3

Start Pace ([E  test_lib l

Analog or Mived A/D
3 File %‘, Hierarchy

cadence - = x

20 Design Resources

BB test_lib.dsn

.SES Right click & Add file & Add MOSFET.olb file

T3 PSpice Resources

- O
]

R

D I I N

Bt ARt AT 1 4B 1 1Q- 1 2
INI File Location:C:\SPB_Data\cdssetup\OrCAD_Capture/16.6.0/Capture.ini

Electronic Circuits 2 (18/1)
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Lect. 4: PSpice Tutorial

€ MOSFET Library Setup

[&] OrCAD Capture CIS - Lite - [C:¥test_lib.opj]

[ Eile Design Edit View TIools Place SlAnalysis Macro PSpice Accessories  Reports Optiens  Window  Help

— x
cadence - = x

u = =

screaTcros 5 5 © 3

Start Pace ([E  test_lib l

Analog or Mived A/D

3 Fie fg, Hierarchy

20 Design Resources
@B testlib.dsn

.01 Outputs
T3 PSpice Resources

=» Select file type as schematic library

o Right click = Add file =» All file types = Add mosfet.lib file

ﬂ A I T L O N T A S

INI File Location:C:\SPB_Data\cdssetup\OrCAD_Capture/16.6.0/Capture.ini

Select File Type

The file " uzershmkdownloadshmosfet mosfet. ib' haz no tepe

azsociated with it
Fleaze select a twpe from the list below:

PSpice Prafile
Repart
Schematic Design

Schematic Library
Simulate Stimulus
Standard Delay File
[Inknown

Yerlog Metlist

| ok, |

Electronic Circuits 2 (18/1)
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Lect. 4: PSpice Tutorial

€ MOSFET Library Setup

OrCAD Capture CIS - Lite - [C:test_lib.opj]
Edit  View

EA File

Design

Place S| Apalysis Macro PSpice  Accessories  Reports  Options  Window  Help

—
cadence

hed
[ 1

=

fsonewatcries |5 5 © &

=

B D

Analog or Miked 47D

23 File EL Hierarchy

=0 Design Resources
- test_lib.dsn
20 Library

“orcadwtorcad_16.6_litewtoolswtcaptureslibranyspspicewspecial.olb
BB #userstmkstdownloads#mosfet#mosfet.olb

.20 Outputs
=0 PSpice Resources

<l Model Libraries
St
..... 3 Stimulus Files

INI File Location:CASPB_Data\cdssetup\OrCAD_Capture/16.6.0/Capture.ini

Electronic Circuits 2 (18/1)
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Lect. 4: PSpice Tutorial

€ MOSFET Library Setup

Start Page ][@ test b= |B0 PAGE1*

&1 Bulk(Body) g‘:gg Bulk(Body)
Gat RBIT2L2N Gatem ‘ RBIT2L2P
Source Drain
NMOS PMOS
|«
R EEEF KRS EREY FERI EERTEERS EERY EERE ERET RERS KRR T ES ORE T PR RY CRT TRV RV KRR/ SR Ry SN ¥

IMI File Location:CASPB_Data\cdssetup\OrCAD_Capture/16.6.0/Capture.ini

NMOS body connected to Ground
PMOS body connected to VDD

Electronic Circuits 2 (18/1)
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|
&2

&
on

: Place Part

Part

|oRBIT2L2P

Part List:

CORBITZL2N

CORBITZL2P

Libranes:

AMNALOG
BRE&KOUT
Deszign Cache

SOURCE
SOURCSTM

L

Packaging
Partz per Pk 1
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Lect. 4: PSpice Tutorial

€ PSPICE Basics
Empty schematic window is popped-up

OrCAD Capture CIS - Lite - [/ - (SCHEMATICT : PAGE1]] - >

E File Design Edit View Tools Place SlApalysis Macro PSpice Accessories Options Window Help cadence -

iLbde F s _q@aqe HORE®@] - a-
scremancroias | 5 @ 5 4 A A4 40

[ swipace |B) wieid [B PacEr Q
z 1 : T T I T T — | wnusm
~ 1 5\
EZ =
i )
] she
e
14
4 Vs
B
+ B
=
I
N
TR
H w ‘nﬁ abé
1l
ﬂ I N N R I I - RS I R U IS (I IS S R IR AN T PRNINS IS AN INY s PRI T PUNINS [ RIS RIS S I R I PR IS PIING L PA IS RS | PRSP RINAE R AR IS
IMI File Location:C:\SPB_Data\cdssetup\OrCAD_Capture/16.6.0/Capture.ini ~
v
< >
0 items selected Scale=100%  X=5.90 Y=2.70
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Lect. 4: PSpice Tutorial

Zoom Areas(Zoom in, out, fit)

€ PSPICE Basics *
iU dS E R 8 R G @ Wy e Q@ e
- SCHEMATIC1-bias - || 6 A3 4 ,WK - . Place
e art
Wirel P
Simulations Markers r
(setting, edit, run, results) (current, voltage, diff. voltage, power)) & =
U
* Wire: draw wires(W) 4 %
: Grounds &
* Place part: place instances(P) .
» Resistor: R, Capacitor: C, Inductor: L . P
« DC voltage source: VDC 5
« Sinusoidal voltage source: Vsin =LY
« AC voltage source: VAC A R

- Voltage/Current/Power Marker: Show output as marked port "%

Electronic Circuits 2 (18/1)



Lect. 4: PSpice Tutorial

€ PSPICE Basics
Key shortcuts

Description Shortcut
Rotate R

Mirror Horizontal H

Mirror Vertical Vv

Copy Ctrl+C
Paste Ctrl+V

@) W.-Y. Choi
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Lect. 4: PSpice Tutorial

€ PSPICE Basics

Draw schematic 8 |
: LN
» Use place part to place instances pl £
« Ground A =
* Double click parts: change values L+
. A%
+ Use wire to connect(W) Ground+ #

« Save schematic <
. [ x
o RU R &%
- AW AW p
o Tk 1k TR
o w s ol

ovde — . . = R3

X Place Part

Part

WDC

Part List:

STIM1E/SOURCE
STIMA/S0URCE
STIME/SOURCE
SUBPARAM/SPECIAL
TAAMNALOG
TLOSSYAMALOG
YAC/SOURCE

'-.-' :I IZ.-' :I £ i|'||.E| che

Libraries:

(®) Mormal Convert

+ | Search for Part

Packaging
Partz per Pkg: 1

Fart:

Type: Homogeneous

]

Scale=223%  X=0 Y=0
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Lect. 4: PSpice Tutorial

€ Part.1 Bias point simulation

Bias point simulation is used for checking each node’s Average
Voltage, Current, Power at specific DC point

@) W.-Y. Choi
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Lect. 4: PSpice Tutorial

€ Part.1 Bias point simulation

New simulation

{SCHEMATICIbias -|mf Q@ E A4 24 4 40 10 1! @

New simulation

(Bias simulation would be already added if you have proper base

project.)

#& simulation Settings - bias

General Analysis  Configuration Files Options Data Collection ~ Probe Window

Analysis type: Dutput File Options

Bias Point w Include detailed bias point information for nonlinear controlled
zources and semiconductars [(0OF)

Options:

[CTemperature (Sweep)
[15ave Bias Point
[Load Bias Point

[ Pertarm S ensitivity amalpsis [ SERS)

[ Calculate small-signal DC gain [.TF)

Mew Simulation >
Hame:
| |
Cancel
Inkerit From:
hiare w
Foot Schematic:  SCHEMATICT

Electronic Circuits 2 (18/1)
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Lect. 4: PSpice Tutorial

€ Part.1 Bias point simulation
Library Setting

B Simulation Settings - bias

Library Path
"CACadenc

Browse file

Genera | Analysis Configuration Files Options Data Collection | Probe Window
Category Filename :
Stimulus
Library Configured Files T
Include |i‘ * +
B ibrary\mosfet_orcadimosfet lib
~ Updats Index . C\Cadence\SPB_17 2tools\pspicellibrary\inomd.lib
@ CiCadence\SPB_17.2tools\pspicelibraryinom.lib*
[ Edit |
| Chang |

e\SPE_17.2ools\PSpice'Librany”

| OK 1 Cance! [ Appy | |esel | He |

m
S
=
ol
o

C:/Cadence/SPB_17.2/tools/PSpice/Library/nom.lib

C:/Cadence/SPB_17.2/tools/PSpice/Library/nomd.lib

Library Setting needs for all simulation!

Electronic Circuits 2 (18/1)

Click Add as Global
and Apply
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Lect. 4: PSpice Tutorial

€ Part.1 Bias point simulation

Run simulation :

SCHEMATIC1-bias -

Simulation Results

M OR LA AL40 VOO

t

Run

Electronic Circuits 2 (18/1)
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Lect. 4: PSpice Tutorial

€ Part.2 DC sweep simulation

DC sweep is used for seeing specific point’s voltage or current
variation when changing DC value

Specific point’s
Variation

Electronic Circuits 2 (18/1)



Lect. 4: PSpice Tutorial

€ Part.2 DC sweep simulation

SCHEMATIC1-bias Q= A4 OvYVoe Qg

Current Marker

W = 20u
Partname:VDC | = (0 5u
M1
ORBIT2L2N X

2Vdc =

VDS

L _

0 If you want to see voltage,

Electronic Circuits 2 (18/1)

use voltage marker
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Lect. 4: PSpice Tutorial

€ Part.2 DC sweep simulation

RARB L4400 O

§|SCHEMAT|C1-hias v|§

Click Simulation Settings

B Simulaticn Settings - bias >

General Analysis | Configuration Files | Opfions | Data Collection | Probe Window

Analysis Type: Sweep Variable

DC Sweep o Voltage source Mame: VGS

Options: Current source Madel type:

¥ Primary Sweep Glohal parameter Madel name:
Secondary Sweep Model parameter Parameter name:
Monte Carlo/Worst Case | (O Temperature
Parametric Sweep Sweep Type
Temperature (Sweep) StartValue: |0
Save Bias Point ©/Linear End Value: 2
Load Bias Paoint Logarithmic Decade Increment: 0.1

Value List
OK || Cancel ||  Apply Reset © Help

W.-Y. Choi
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Lect. 4: PSpice Tutorial

€ Part.2 DC sweep simulation
SCHEMATIC1-bias | [ i. LBRBE580 "0 'O

Run PSpice

Electronic Circuits 2 (18/1)



Lect. 4: PSpice Tutorial

& Part.3 Parametric Simulation

Parametric simulation is an option with which you can view
simulation results for varying values of a specific parameter.

Parametric simulation can be used for not only DC sweep but also
AC sweep and Transient simulation

Electronic Circuits 2 (18/1)




Lect. 4: PSpice Tutorial

& Part.3 Parametric Simulation

B Simulation Settings - bias *
General Analysis Configuration Files Options Data Collection | Probe Window
. . nalysis [ype:
Choose SlmU!atlon type DC Sweep O/ Voltage source MName:
you want to view Options: Current source Model type:
#|  Primary Sweep Global parameter Model name:
Secondary Sweep Model parameter Farameter name:
Monte Carlo/Worst Case Temperature
#|  Parametric Sweep Sweep Type
Temperature (Sweep) Start Value:
Save Bias Point ©Linear End Value:
Load Bias Point Logarithmic Decade Increment;
Value List

[ ok || cancel || lpply || Reset || Help |
| —_—

Don’t forget to setup sweep condition!

W.-Y. Choi
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Lect. 4: PSpice Tutorial

& Part.3 Parametric Simulation

1. Source value change
Choose Voltage source

B Simulation Settings - bias it

General Analysis | Configuration Files | | Options | Data Collection || Probe Window

Analysis Type:
DC Sweep

o Voltage source Mame: VizS
Options: Current source Model type:
bype: Parameter name
#|  Primary Sweep Global parameter Model name:
Secondary Sweep Model parameter Parameter name:
[lnnte Carlntn oo TEmpEratUrE
click Parametric Sweep |¢ Parametric Sweep Sweep Type
emperaiure IoWeep;) Start Value: 0.6
Save Bias Point ©/Linear End Value: 1.8
Load Bias Point Logarithmic Decade Increment: 0.3
Value List

| oK || cCancel || Apply | Reset |Tlp|
Changing value
(At this condition, VGS may be
setto 0.6,0.9, 1.2, 1.5, 1.8)

W.-Y. Choi
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Lect. 4: PSpice Tutorial

& Part.3 Parametric Simulation

Electronic Circuits 2 (18/1)



Lect. 4: PSpice Tutorial

& Part.3 Parametric Simulation

2. Passive element(resistor, capacitor) change

Fart gla L_fil

param |

Part List: ?

IC2 ~
INCLUDE

IPLOT

IPRINT

LIB

MODESETH

MODESET?Z

—> Find PARAM and place it to the schematic

Libraries:

ANALODG
BREAKOUT
Dezign Cache
SOURCE
SOURCSTHM

Fackaging
Partz per Pkg: 1

PARAMETERS:
— | Tvper Homogeneous

4

(® Momal Corveert

+ | Search far Part

Electronic Circuits 2 (18/1)




Lect. 4: PSpice Tutorial

& Part.3 Parametric Simulation

2. Passive element(resistor, capacitor) change

Double click PARAM element at schematic and select ‘New Property..’

M tutorial "@ PAGE1® SCHEMATL.*
Mew Propedy . 8 Apply | Display.. | Delete Property Piwvot Filter by: | < Current properties » w || Help
Designator Graphic D Implementation Implementat ~

SCHEMATICA : PAGET  pefaylt

‘N add New Property

Mame:
| R_out

Walue:

il

Enter a name and click Apply or OF, to add a columndrow to the
property editor and optionally the current filter (but not the <Current
properties filter).

Mo properties will be added to selected objects until you enter a value
here or in the newly created cells in the property editor spreadshest,

Alwayz show thiz coluran.raw in this filker

Appl [ Cancel v
4[»|\Parts £ Schematic Nets A Flat Mets A

W.-Y. Choi
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Lect. 4: PSpice Tutorial

& Part.3 Parametric Simulation

2. Passive element(resistor, capacitor) change

[
[ Start Page H@ tutorial* ][@ PAGE]"I SCHEHA‘I'_L*]

ew Propery..| | Apply | | Display...

inht AL~
/ IUT I UITGINSimitive PSpiceOnly

TRUE

Delete BMperty Pt Filker by: | < Current properties »

R_out

pert

(
|
I
\

Display Properties

Fant
rty F Maximized %S > Name: F_out arial 7
Restore YA |1k | Change... | |Use Default
Minimized 1 Dizplay Format
= ) Calor
| Save Ctrl+5 (O Do Mat Display _
............................. — i~ O yalue Oy v|
Close All Tabs g:ame;mlwalua Riotation
] Marme Only ®0 ) 180
Close All Tabs But This () Both if Walue Exists O ar O 270
() Walue if Walue Exists
<[»\Parts A Schematic Nets £ Flat Nets £ Pins £ Title Blocks £ Gid < Tet Justification

Ciefault
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Lect. 4: PSpice Tutorial

& Part.3 Parametric Simulation

2. Passive element(resistor, capacitor) change
R1 RE

AN AN
1k - - - - - %k

PARAMETERS:
R_out=1k

3 R3 Parameter addedI

(R outl

| #8 simulation Settings - dc X |

General Analysis  Configuration Files Options Data Collection ~ Probe Window

Al

Analysis type: Sweep variable
DC Sweep o (O Voltage source
(O Current source
Options: (®) Global parameter
() Model paramel

Ze@Glbbal Parameterto.. - =« 1 Parameter Name

[OMente Carlo/Worst Case
Parametric Sweep Sweep type

rature Eweep ) Start walue:
CHECKEd | o

[JLoad Bias Point O Logarithric |Decad End walue: - S
PG - Increment: _I Wee p va I ue
(O Walue list
20l E HE(N cex
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Lect. 4: PSpice Tutorial

& Part.4 Function Plot

How can you plot
derivative of this curve?
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& Part.4 Function Plot

" {88 SCHEMATICI-biss - PSpice A/D 1 C=Tre )
B Fle it View simulaton Trace Plot Tools gmeBmegelp I cadence

L= § [’;, SCHEMATIC! bias @
QLQRa ¥! X

» Select ‘Add Trace’

fas (active)

= pspice» Initializing scripting... .| = 20 WARNING[ORPSIM-15235); Mestet M_b » || | 2

4 Loading C:/OrCAD,/OrCAD_16.6_Lite/tool | | | s
Loading C:/OrCAD,/OrCAD_16.6_Lite/T00l DC Analysis Trace Color| Trace Nam

O WARNING(ORPSIM-15235); Mosfet M_b X Values

£ espices O WARNINGIORPSIM-15235) Mostet M_h

< Start= 0 DC Analysis finished [

2 Tolal job time (using Salver 1] = .0~

E i < [ C INFO[DRPROBE-3130): Simulation comp e

gr I v [} Analysis fwatch ) | | ¢ m > ‘ £

Add trace[s] to the selected plot X=0.612 Y=0.992 VVGS = 2 100% oo SRR
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& Part.4 Function Plot

A0 dCES

Simulation Qutput Y anables

Lect. 4: PSpice Tutorial

Funchions or Macros

[.-’-‘-.nalog Operators and Functions v]

1[kd1:d) " # "

lM1:q) F /] nelog 0 ad

:R‘;BSS]] Digital N N

I . Yoltages .n"

II/GS:+) 7] Cureent & ID(M1) represents drain
ARCTAM

1G] [¥] Power ATAN( ] y Current Of M1 MOSFET

Muoize [W=/Hz) =
W) AVGEH L) .
il (7] s Name o8 D(y ) function calculates
-a | . . .

W1 P DB -

MR, Subeircuit N DE() ., de_rl\’/atlv_e olf y in terms of x

WM OO07aE] ——

Juouor Sy axis’ variable

WIVDS:-) Gl

WIVGS+] IMG[ ]

WIWGES:-) LOG[ )

m ggg} 33 vaniables listed H:[']m Ly

WaWD5) hi Max[ ] hi

Full List

Trace Exfression; DIDM1I
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Lect. 4: PSpice Tutorial

& Part.4 Function Plot
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& Part.5 AC Simulation

AC sweep is used for seeing frequency response at a specific
node .
(Don’t confuse it; it is not used for time-domain simulation)
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Lect. 4: PSpice Tutorial

% R1
2k

& Part.5 AC Simulation

W =50u ) Use VDB marker to get
L =0.5u \ dB scale plot
M1
ORBIT2L2N | VDS
ACMAG = 1 + 2.5Vde——

DC =0.7Vdc L T
Use part ‘VAC’ and set

a DC value you want to. — 0

Make sure that ACMAG is setto 1.

&) W.-Y. Choi
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Lect. 4: PSpice Tutorial

& Part.5 AC Simulation

If you want to place VDB marker, just simulate it first (AC sweep).
and then, you can see dB marker is activated (If you don’t simulate it before, it might be deactivated.)

ﬂ File Design Edit View Tools Place SIAnaIysisAccessDries Options  Window Help

=™ = 9 Ep.f Mew Simulaticn Prefile 5 :: le ]EQ "{E @

Edit Simulation Profile
SCHEMATIC1-bias | 0 (@ B A4 # ©Ffn F11 i€ E E e 2
View Simulation Results  F12
View Output File i

= : - - Create Netlist
HW2 H Parametric H AC ﬁ PAG View Netlist

T T
Advanced Analysis L
Markers #Q Voltage Level
Bias Points » | 4 Voltage Differential
#8 Current Into Pin
3 Power Dissipation

Advanced dB Magnitude of Voltage
£ Plot Window Templates... dB Magnitude of Current |
Show All Phase of Voltage
;ide All Fhase of Current
Delete Al Group Delay of Voltage
List____ Group Delay of Current

Real Part of Voltage
Real Part of Current
Imaginary Part of Voltage
Imaginary Part of Current

i
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& Part.5 AC Simulation
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Lect. 4: PSpice Tutorial

& Part.5 AC Simulation

Use ‘Toggle cursor’ you want to see specific point (cursor
can be dragged from the left)

a

& cadence®

O~ & = SCHEMATICT bias |l] @

A’aa MmoX wer (W) auEEEEES (2 )H— Labeling value using
‘Mark Label’

©

(x,y)

Electronic Circuits 2 (18/1) &) W.-Y. Choi



Lect. 4: PSpice Tutorial

& Part.5 AC Simulation

U EREs [
QAR ¥! sv X hnme2wnmBd

‘E|
g

<l El

If you want to change cursor

when using parametric simulation,

Select the color you want to see and re-drag
the cursor from the left.

B bias (active)
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Transient simulation is used for time-domain responses at a

€ Part.6 Transient Simulation
specific node .

.I
.
1
.
N
Aw a
..m;ww)\m %,
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& Part.6 Transient Simulation

Use any input you want to putin. § 21
If you want to input sine wave, use ‘VSIN’ 1k
W =50u
=0.5u
%
’# §ORBIT2L2N .| VDS
VOFF = 0.7V T 2.5Vde——
VAMPL =10 T
FREQ = 50k

AC =

@) W.-Y. Choi
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& Part.6 Transient Simulation

B Simulation Settings - bias *
General Analysis Configuration Files Options Data Collection | Probe Window
Analysis Type. Fun To Time : 100m seconds (TSTOP)
Time Domain (Transient)
Start saving data after : 0 seconds
7 ) Transient options:
Goperal Setings Maximum Step Size seconds
Monte CarloWorst Case
) Skip initial fransient hias pointfalculation (SKIFEF)
Farametric Sweep
Temperature (Sweep)
] . Save Bias Point Run in resume mode | Output File Options... |
Select Time-domain L oad Bias Point 1
Save Check Point .
Setup run time you want to see
Restart Simulation
| Ok || Cancel || Apply | Reset || Help |

W.-Y. Choi

Electronic Circuits 2 (18/1)



Lect. 4: PSpice Tutorial

& Part.6 Transient Simulation

g SCHEMATIC1-bias - PSpice A/D Lite - [bias (active]] - ] x If t h t . I t
E File Edit View Simulation Trace Plot Tools Window Help % (5de|‘|ce® you run oo muc Ime’ SIQna canno
be seen well.

b~ ERRda [ SCHEMATICT bias 1]

V! X In ol N

QARA L
@

& [

> Double-click x-axis to set up time-range

Y W.-Y. Choi
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& Part.6 Transient Simulation

Axis Setfings

Drata Range
.i il = aTn

FARE Y Aiz #Gnd Y Grid

Idze Data
@ Ful
() Resticted [analog)
Oz ko | 100mz

Scale

(®) Linear
(O Log

| TS

iz Vaniable. .

(®) zer Defined
[100ud | 1o [200us |

Cancel

Processing Options
[ Fourier

[ ] Performance Analysiz

Bz Title

Idzer Defined Title

[ Use this title

Save bz Default| | Reszet Defaults Help
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& Part.6 Transient Simulation

» —
-
1
.
SRy
Aw =
..m;ww)\u %,
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Lect. 4: PSpice Tutorial

4 Homework

For NMOS having W= 10 um and L= 0.25 um,

1) Determine V5 by plotting I,—V ;s curve (Sweep Vs from0OVto0.6Vat Vpg=1.8V)

2) Plot I,—V s curve with various Vs values from 0.7 V to 1.6 V with increment of 0.3 V. For V¢ ,
sweepOVito1.2V.

3) Determine A forthe transistorat Vs = 1.4 V. For this, plot 1,—V ¢ curve for V¢ ranging from 1.0
V 10 2.0 V and determine the slope.

4) Determine the numerical value of u,,C,x for the transistor using the results obtained in 3)

5) Plotg,, for V= 1.8V for Vs ranging from 0 V to 2.0 V. Compare your result with the equation
given in the lecture note when Vgis 1.4 V.

) W.-Y. Choi
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