| ROCHESTER INSTITUTE OF TECHNOLOGY |

MICROELECTRONIC ENGINEERING

SPICE Introduction Laboratory

Dr. Lynn Fuller, Erin Sullivan

Electrical and Microelectronic Engineering
Rochester Institute of Technology
82 Lomb Memorial Drive
Rochester, NY 14623-5604
Tel (585) 475-2035
Fax (585) 475-5041
Email: Lynn.Fuller@rit.edu
Dr. Fuller’s Webpage: http://people.rit.edu/lffeee
MicroE Webpage: http://www.microe.rit.edu

~
\

Rochester Institute of Technology __
g Microelectronic Engineering 9 3 2014 Lab_SP I CE_I ntroppt /
: © September 3, 2014 Dr. Lynn Fuller |= Page 1



mailto:Lynn.Fuller@rit.edu
http://people.rit.edu/lffeee
http://www.microe.rit.edu/

()

ADOBE PRESENTER

This PowerPoint module has been published using Adobe Presenter.
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INTRODUCTION

SPICE (Simulation Program for Integrated Circuit Engineering) is a
general-purpose circuit simulation program for non-linear DC, non-
linear transient, and linear AC analysis. Circuits may contain
resistors, capacitors, inductors, mutual inductors, independent voltage
and current sources, four types of dependent sources, transmission
lines, switches, and several semiconductor devices: including diodes,
BJTs, JFETs, MESFETs, and MOSFETSs. Circuits with large numbers
of all types of components can be simulated.

SPICE input files and output files are simple text files (e.g. name.txt)
Input files include a TITLE, circuit description NET LIST, analysis

directives (COMMANDS), and lists of other text files to include
(INC) such as model libraries (LIB) and an END command.
\
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INTRODUCTION

PSPICE Lite 9.2 is one of the OrCAD family of products, from Cadence Design
Systems, Inc., offering a complete suite of electronic design tools. It is free and
includes limited versions of OrCAD Capture, for schematic capture, PSPICE for
analog circuit simulation and Pspice A/D for mixed analog and digital circuit
simulation. PSPICE Lite 9.2 is limited to 64 nodes, 10 transistors, two operational
amplifiers and 65 primitive digital devices. See page 35 (xxxv) of the PSPICE Users
Guide.

The Electrical and Microelectronic Engineering department at RIT provides a full
version of Cadence Design Systems, Inc. PSPICE on the computers in the
department laboratories. It uses Allegro Design Capture (also from Cadence) for
schematic capture.

LT SPICE — is a free SPICE simulator with schematic capture from Linear
Technology. It is quite similar to PSPICE Lite but is not limited in the number of
devices or nodes. Linear Technology (LT) is one of the industry leaders in analog
and digital integrated circuits. Linear Technology provides a complete set of SPICE
models for LT components. (This is a good choice for your home computer.) /
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INPUT FILE GENERATION

The input file for SPICE is generated automatically from the
schematic capture software. In the old days the input file was created
by hand as a simple text file. SPICE can still run using a simple text
file as the input but today most users prefer to use schematic capture
software to create the input file.

SPICE treats upper case and lower case the same (it is not case
sensitive)

N
\
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EXAMPLE OF SIMPLE SPICE INPUT FILE

DR FULLER - SIMPLE EXAMPLE TITLE

* THE FIRST LINE IS THE TITLE

* LINES THAT START WITH * ARE COMMENT LINES AND DO NOTHING

* UPPER AND lower case text ARE TREATED THE SAME R1

* CIRCUIT IS DESCRIBED BELOW (NET LIST) 2 3\*}\1\ 1
R1 123K resistor R1 between node 1 and node 2 has value 3K ohms

R2102K 5\/ RZ%
V12 0DC 5 ; Woltage source V1 is a DC source of 5 volts V1 2K

*

* REQUESTED ANALYSIS (DIRECTIVES OR COMMANDS) =

.DCV1050.1; find all node voltages and branch currents for V1 startingat 0 and 0
* Incrementing by 01 VOItS ending at 5 VOItS ¥ dc1: DR FULLER - SIMPLE EXAMPLE TITLE LINE [_ (O] x|
PLOT DC V(1); plot voltage at node (1) Fle ot

* v —wil)

* INCLUDE File_name.txt ;(none for this example) 2 op-empeeeees A |
* The last line is the END command ;
.END 8 SRR SRS SO S N

Microelectronic Engineering

Rochester Institute of Technology 0
.0 1.0 2.0 3.0 4.0 5.0
=WEEp W /
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BEFORE YOU START

()

| Desktop

| SPICE
Lab
Handouts
Models
—

Projectl
S—

| Project N

It might be good to set up some folders for your SPICE projects

| put a SPICE folder on my desktop
and created sub folders for each
project, models and other files, lab
handouts, etc.
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START SCHEMATIC CAPTURE FOR PSPICE LITE

Start >Programs>Qrcad Family Release 9.2 Lite Edition>Capture Lite Edition

@ Set Program Access and Defaulks

Thinkiantage Productivity Center

Windows Update

- Microsaft Update

» I@ ACCessaries

I@ Microsoft OFfice

Documents r @ Microeleckranic Circuits

fi Orcad Family Release 9.2 Lite Edition | %) Capture Lite Edition
¥ Layout Plus Lite Edition

H Lawout Plus SmartRoute Calibrate

Cnlire Manuals

| 48 pspice AD Lite Edition

P3pice Model Editor

@ PSpice Optimizer

PSpice Simulation Manager

@ PSpice Stirmulus Editor

@ Release Motes

i Ej?j‘ ninstall Orcad Family Release 9.2 Like Edition

Pragrams

b .

Settings
Search »
Help and Suppark

Rur...

Log OFF IFfees, ..

] 02h 03h | O4h 05h

BEo® vRE

Windows XP Professional

Turn OFf Carnpuker, .

[#start @ [ ) ) Lecture 7 EMCR732 = v | /
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Cadence — Allegro DESIGN ENTRY [Start Page]

Start >All Programs>Cadence>Release 16.6>Design Entry CIS

E% Allegro Design Entry CIS - [Start Page]

File ‘iew Tools Edit Options Window Help cadence
iu|e|d| gy olels]e VAN R ERE e R
| =7l 0|44l 44l el e|:|al
Start Page ““"“.é.
e
— f
J Getting Started IH-T | Your Software 3

Project Design Tutorial Documentation

Update Available

\j C/ U p f’: ﬁ -g Latest Release: 16.5-5018
New oOpen New open ol o YourWersion: 16.5-p003

cadence I What's New
Fillets and tapered traces adde =]
1 »
:’:" ....... 1o 2 [ 4o T T T 0 T g

© | = |2 [ A A O |4 P [ |4 | | &
E-"e%aé)aé)&'feicﬂ-ﬁ‘#l’
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OPEN A NEW BLANK PROJECT

Select  File>New>Project

()4
Mame 4|
IF'roiect_'l_FlE_Divider Cancel |

X]

Give It a name
Select Analog or Mixed A/D

— Create a Mew Project Using——————— Help |
o]
;'% % Analog or Mixed &/D
— Tip for Mew Uzers
E " PC Board Wizard Create a new Analog or
tined 470 project. The
u riew project may be blank
g\, - Programmable Logic Yizard or copied from an existing
a template.
™ Schematic
Laocation

CADocuments and SettingsiffeessDeskiophSPICE\Project_1_ Browse... I

Browse to the folder location
you set up

Create PSpice Project

{™ Create based upon an existing project

x|

Ihierarchical.npi

II/ N

\

% Create a blank project
E |
|

j Browsze... |

= | Select create a blank project

Help |
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PSPICE LITE SCHEMATIC CAPTURE WORKSPACE

=8l x|

¥ Orcad Capture - Lite Edition
File Edit Wew Place Macro PSpice Accessoties Options  Window  Help

@|@|ﬂ|§||\fz‘||ﬁ| == g ey Y e [ i e Ll e e i 3”
N o al=D 2] gleslalel [V 1o wl|

Analog or Mixed A/D

Use PSpice analog and source library

] Filel'Ea_u Hierarchy | 4| / - (SCHEMATIC1 ; PAGEL)
(=0 Design Resources = g T B —
JAproject_1_rc_divide \
Place Part
.2 cu.ltpL:tsrary ace ar S
EI PSpice Resources P I ace Wi reS
[

Place\Ground use 0/Source symbol
Label Nodes

Add Probes

Change Names of Devices .

4 Change Device Properties

Show Name and Value, etc.

|4] | _'|le
Note: SPICE requires one node to be labeled zero, either place a ground symbol labeled /

l=lololOl«) 7 [%|8| 7|8 lm|#s| <8~ | + || 8 ] |

* zero or use node label N1 icon alias = 0 (then you do not need a ground symbol)
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Cadence — Allegro DESIGN ENTRY WORKSPACE

¥ Allegro Design Entry CIS - [/ - (SCHEMATIC1 : PAGE1)]

=181 x]
cadence -13/x|

L o
~ 1 2 i s 4 ] B 7 8 9 <10 - 1 R
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SELECT COMPONENT LIBRARIES

Place > Part (Opens component library banner on right side of space)

i¥ Allegro Design Entry CIS - [ - (SCHEMATIC1 : PAGE1}]

] Fie Edit View Tools Place Macro

FSpice  Accessories Optians

Window  Help

=l x|
cadence -l8/x|

u|H|E|(za|k|@|lj|¢s| —  dalalala|=|v] gzl plElalwl @i alfds

. — e plo|g|4lR]64 el el elw

Browse File

Look in: I I library

[« W5

am,

20 x|

fpaa E Counter.olb E Misc2,olb |
e E Discrete.olb E Misc3.olb |
\ isee | DRAM.OLE | Misc.alb
Dacuments ieeelibs E| ElectraMechanical.olb =] MiscLinear.olb
oldlibs E|FIFO.COLE | MiscMernary.olb
pspice E Filtet.olb E MiscPowet, olb
Desktap k] T FPEA.OLE | MuxDecoder . alb
E Amnplifier,olb E Gate.olb E CPAmp.olb
E Arithrnetic, olb E Latch.olb E PassiveFilker.olb
| W] ATOD.OLE | LineDriverReceiver.ob | B PLD.OLE
My Documents E BusDriverTransceiver.olb E Mechanical.olb E PROM.OLE
E capsyrn.olb E MicroCantroller, olb E Reqgulatar . olb
E Connector.olb E MicroProcessor, alb E ShiftRegister.olb
ky Computer F | | LI
File name: || j Open
Filez aof type: IEapture Library(*. alb] j Cancel

[ Open as read-oily

2 Place Part 3 v x

Patt ®Q
[

Fart List e
2ZN1595/EVAL

ZWSA44/EVAL
40235/BIPDLAR

40236/BIPOLAR
40237 /BIPOLAR
40238/BIPDLAR

40233/BIPDLAR

40ALEFOLA =l

| £]5% | | @] 4] 12 [~ 2| &

)
&

&
o

»5_B8247.alb

& ] 2] 2] 8] LA ] O ||| s 24 | = [#]

bt
e

»5_Bea462.0b

[
=l EPERE - SEEET B Bk
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COMPONENT LIBRARY

To place parts the project needs to be linked to some component
libraries. In the PSPICE folder select
ANALOG - resistors, capacitors, inductors, switches, other
BREAKOUT — Many components but most use default
SPICE models
EVAL — BJT’s, FET’s, Digital Logic, etc., with commercial
SPICE models
SOURCE - Woltage Sources, Current Sources, etc.
SPECIAL — Directives .IC, .INC, .PARAM, etc.
Design Cache will be automatically created to hold components used
In the design. (and design specific part modifications)

Click on component name _ _
Double click on name in parts list to place on schematic

E Esc to quit placement of that part
I © September 3, 2014 Dr. Lynn Fuller |= /

Page 15




(—)

EDIT SPICE FILES

If you right click on a component in your design you can select
“edit PSPICE model” . Once a part has an edited PSPICE model
that model is saved in a folder linked to the project. The original
model is not changed.

\ Rochester Institute of Technology

Microelectronic Engineering /
' © September 3, 2014 Dr. Lynn Full = /
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MOSFET, BJT AND DIODE MODELS

Most versions of SPICE have model libraries that can be included with a SPICE
Input file. You could also create your own models as a simple text file and include
that file with a SPICE input file for Orcad PSpice, LTSpice, or Cadence PSpice. Edit
the simulation profile under the PSpice Pull down menu, the configure files tab
allows text files to be added to the Input file. (extension .txt or .inc)

In SPICE a transistor is defined by its model name and associated properties and its
model. Its name and associated properties is given in the input file net list. Its model
IS given in the included library model file or included with the input file as a text file.
For example:

part reference name

roperties
model name / prop

@3 20 ‘m’ L=2U W=16U ad=96e-12 as=96e-12 pd=44e-6 ps=44e-6 nrd=1.0 nrs=1

nodes for drain, gate, source and substrate

~

Vi

\

Rochester Institute of Technology
g Microelectronic Engineering
I
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RIT MOSFET, BJT AND DIODE MODELS

* The Included Model File

*2-15-2009

.MODEL RITSUBN7 NMOS (LEVEL=7

+VERSION=3.1 CAPMOD=2 MOBMOD=1

+TOX=1.5E-8 XJ=1.84E-7 NCH=1.45E17 NSUB=5.33E16 XT=8.66E-8 NSS=3E11
+VTHO0=1.0 UO= 600 WINT=2.0E-7 LINT=1E-7

+NGATE=5E20 RSH=1082 JS=3.23E-8 JSW=3.23E-8 CJ=6.8E-4 MJ=0.5 PB=0.95
+CJSW=1.26E-10 MJSW=0.5 PBSW=0.95 PCLM=5

+CGS0=3.4E-10 CGDO=3.4E-10 CGBO=5.75E-10)

*

.model RITMEMDIODE D 1S=3.02E-9 N=1 RS=207

+VJ=0.6 CJO=200e-12 M=0.5 BV=400

*

.MODEL QRITNPN NPN (BF=416 IKF=.06678 ISE=6.734E-15 1S=6.734E-15 NE=1.259
+RC=1 RB=10 VA=109)

v/ S More models for RIT components can

\ chhester Inst_itute ofTechnoIogy be found on Dr. FU“erS Webpage
g Microelectronic Engineering http://people.rit.edu/lffeee/cmos.htm /
| -
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Use SPICE for the following examples:

below

N
\

Rochester Institute of Technology
Microelectronic Engineering

LABORATORY ASSIGNMENT

DC analysis of RC divider circuit shown below
Transient analysis of RC divider circuit shown below
AC analysis of RC divider circuit shown below
Large signal AC analysis of diode/rectifier circuit shown

=
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RC DIVIDER CIRCUIT

Rochester Institute of Technology

Microelectronic Engineering

Calculate VC

Change the battery to a 3 volt
step function and plot VC
Versus time.

Change the battery to a
sinusoidal voltage source and
sketch VC versus frequency

' © September 3, 2014 Dr. Lynn Fuller |= Page 20




DC SPICE ANALYSIS

8 / - (SCHEMATIC1 : PAGE1)

Rochester Institute of Technology

Microelectronic Engineering

£2] re_divider-SCHEMATIC 1 -RC_Divider1.dat {acti...
1.00

B.5u

ay

o U{C1:2)

E rc_divider-SCHEMATIC1-RC_Divider1.out.1
* From [P3PICE NETLIST] section of C:%\Prograwm Files‘\OrcadlLite‘\P3pice‘\P3pice.ini file:
.lih "C:3ZProgram FileshOrcadliteh\Capture'Library,Pipice\non.libk™
.lib "nom.lib"

*hnalysis directiwves:

OO LIN V. ¥V1 003 .1

LPROBE Wi*) I(*)

LINC "ohyre_divider-SCHEMATICL.net”

w#x® INCLUDING rc_diwider-3CHEMATICl.net ***%
* gource RC_DIVIDER

C_Cl 0 NODZL3 lu
R Rl WOO0331 NOOZ13 Z0k
F_RZ 0 NOOzl3 10k
V_¥l NOO331 0 3Vde

###% BESUMING rc_divider-3CHEMATIC1-RC_Dividerl.sim.cir *##%%
LEND

' © September 3, 2014 Dr. Lynn Fuller |= Page 21
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TRANSIENT ANALYSIS

f-_f rc_divider-SCHEMATIC1-RC_Divider2.dat {active)
1.0V

o W(C1:2)

L. R1 J
My
Vvi=0 V4 20k R2 — Y,
V2=3
TD=0 10k 1u
TR =1n |

TF = 1n —,

PW = 25m 0
PER = 50m /
' © September 3, 2014 Dr. Lynn Fuller |=
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AC ANALYSIS

L re_divider-SCHEMATICT-RC_Divider3.dat (active)
1. 00 - —_— ; .
............ %___.“.“. - qﬁ_.g S REnErt CEPEESERRR
0.50 — :
E it 5
____________ ] = S IS
o H H F e -
1.0Hz 1@8Hz 100Hz 1.0KHz 10KHZ
o W(E1:z2)
Freguency
2A re_divider-SCHEMATIC 1-RC_Divider3.dat {active) Hi=1 E3
“ I A _f. _”: — - | .
" — - I :
: [ E
-20 : [ P
i i i S I
H [ H =
. 1] : | : s
.................................... .E.............:............E............. "'"'"'""'-h"ﬂ':-'-,'_""'
S T A [CIIIillil { e mmmmann i
G [
1.0Hz 18Hz 1800Hz 1.8KHz 18HHz
o 28 = LOGIB{W{C1:z2})

%5 / - (SCHEMATICI : PAGE1)

W5 20k R2

IVac 10k

1 c1
ovdc | T Tu

?0

| © September 3, 2014 Dr. Lynn Fuller |=
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TRANSIENT ANALYSIS OF DIODE/RECTIFIER

1K
—VV\—

Vin = 2sin(2ft) @ ¥ RITMEMDIODE

Right click on the diode and select Edit Properties, change implementation from
Dbreak (or other) to RITMEMDIODE.

Edit the simulation profile under the PSpice Pull down menu, the configure files tab
allows text files to be added to the input file. (extension .txt or .inc) Include the
model file shown on pages below or from Dr. Fullers webpage.

N More models for RIT components can
\ Rochester Institute of Technology be found on Dr. FU“erS Webpage

Microelectronic Engineering

g http://people.rit.edu/Iffeee /
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OUTPUT FILE USING Dbreak DIODE MODEL

E¥ allegro Design Entry CIS

@ File Edit Yiew Tools Place Macro PSpice Accessories  Options  Window  Help

[ S|
ence -lslx|

1= === Dbreak Jela|ala|e | w|e|@| ] =] &l
E|SEHEMATIE1-FuIIel4 ==t Q p A ﬁl,@l,@l@ |®| |@| |
[ Start Page H@ Fuller4.opj "[i‘:"";_:g.
; ' : 3 = N
R1 oV =1 &2
2 : A |4
V1 ov] /\i\’k{\/ e
VOFF = 0.
VAMPL = 2 v/ DI 1|4
FREQ = 1000 Dbreak A |
m p— =
0 o[
=] SCHEMATIC1-Fuller4AC_Diode - Allegro AMS Simulako o [ _Rt 'ﬂ%
H - File Edit Yiew Simulation Trace Plob Tools ‘Window Help % cé dence -8 X % g%
RN =N = § SCHEMATICT FulertaCD [ N
Q Q & & View @ X W@ ¥ty R i 5| %5

FullerdAC_D .I FullerdiC_... |

RITHEMDIODE Dhrealk
IS 3.020000E-09 10.000000E-15
BY 400
RS 207 .2
CJO  200.000000E-12  100.000000E-15
v B

' © September 3, 2014 Dr. Lynn Fuller
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OUTPUT USING TWO DIFFERENT DIODE MODELS

-2 .80

Using Dbreak Library Using RITMEMDIODE
Diode Model Diode Model
. Fuller4AC_Diode.dat “ Fuller4AC_Diode.dat (.
r~—~ ____________

............................

Bs
o u{D1:=1)

Why is there a difference in these

Rochester Institute of Technology tWO res u ItS?

Microelectronic Engineering /
I |= /
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SPICE MODEL FOR Dbreak AND RITMEMDIODE

*The Library Model File for Dbreak
.model Dbreak D 1S=1E-14 RS=0.2 CJO=0.1e-12

*

*The Included Model File for RITMEMDIODE
.model RITMEMDIODE D 1S=3.02E-9 N=1 RS=207
+VJ=0.6 CJO=200e-12 M=0.5 BVv=400

*

If the model is already in a library linked to the schematic then SPICE will
know where to find the model.

If the model is in a text file located some place on your computer then you
will need to identify the path to the file. You can include files in the
PSPICE simulation settings (under configuration files) or Select .Inc
command from the PSPICE special library, place the icon on the
schematic, double click and provide the path to the file.

\

=

Rochester Institute of Technology

Microelectronic Engineering /
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IMPORTING THE INCLUDE FILES INTO CADENCE PSPICE

General I Bnalysiz

Categany:

Stirnulus
Librar

Include files are
lnaded before the
circuit. They can
include most walid
FPSpice
commandz, such
az PARAK and
FUMLC definitions.

N
\

Text files can be attached to the input file in the SPICE simulation
settings, configuration files, or through the .INC directive available
In the PSPICE special library.

Simulation Settings - Lynn

Configuration Files II:Iptil:unsl Drata Collection I Frobe 'W'in-:luwl

— Detailz
Filenarme:

IE:'\D ocuments and SettingshlffeeshDesktop'Old_Deszk Browse. .. |
Configured Files w< | 4 | $ I
Mdocuments and settingshiffesetdeskiophold_des 2dd az Glahal |

Add to Profile |
Edit |
Change |

KN — i

Roct
Micr

k., Cancel Apply | Help

=
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Cadence introduces SPICE directives through its “Special” Library
AC V((Vin)=5) ; sets node labeled Vin to 5 volts initially.

Initial condition sets the voltage at a node to a value for DC
operating point calculations. Then removes that voltage for
subsequent transient or ac analysis. This is useful for circuits such

as oscillators to help with start up.

N
\

Rochester Institute of Technology
Microelectronic Engineering

CADENCE INITIAL CONDITION SPICE DIRECTIVE

=
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CADENCE PARAMETER SWEEPS

Parameter sweeps allow you to investigate the performance of your
circuit for changes in some component parameter such as the value
of a resistor or the width of a transistor.

\oltage sources (and other components) are automatically set up
such that the voltage is a parameter that can be swept. Resistors (and
other components) need to be set up so that their value can be swept.

Cadence PSPICE does this with the parameter directive in the special
library.

N
\

Rochester Institute of Technology
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' © September 3, 2014 Dr. Lynn Fuller |= Page 30




CADENCE PARAMETER SWEEPS

£i% Allegro Design Entry CIS - [Property Editor]
) Fil= Edit Wiew Todls Options Window Help

clalsl#[o]nls]ef daa|alal vl €6 e|aE @l @ sl

: 1 =7l 0|4l 4| 4] 4 el o] 1| |

[ Start Page ][m Fuller.opj ][@ PAGEL* e [ . - |

Apply | DiSP|a}'---I Delete PTDDB”_'HI Filter by: |< Current properties > j Help I

Color Designator Graphic ICx Implementation Implemerntation Path Implementation Type Location K-1 |
[l . SCHEMATICY : PAGE1 ST PARAM Mormal PSpice Madel 45

Select Parameters: from the

MName:

“special” library and put on Fs

alue:

- = = b
schematic. Then double click it.
| ] [ ]
= Enter a name and click Apply or 0K to add a column/row ta the
Se I eCt N eW ‘ O I u m n eS G IVe property editar and optionally the current filker (but not the < Current
) " properties: filker].

- Mo properties will be added to selected objects until you enter a value

a al I l e an Sta rt I n g Va u e here or in the newly created cells in the property editor spreadshest.
]
™ &lways show this column/row in this filter

Apply I QK Cancel Help

HE RS
H -

Apply.

atl

A ¥ ]\Parts £ Schematic Nets £ Flat Nets A Pins A _Titls Blocks A Globals A Ports A Aliases J 4] |

Microelectronic Engineering
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CADENCE PARAMETER SWEEPS

Display Properties E |

— Fant

R1

Mame: “Walue

Anial ¥ [default]

D—ﬁ—ﬂ Value: I{Flval} Change... | [ze Defaultl
— Dizplay Farmat
. — Calor
3 " Do Mot Display _
Return to schematic and change | & vaueony Delaul |

 Mame and Value

the value of the resistor to  Ratation

r- NEIITIE Dr'l|_'.-' F I:I-a- r -IEI:I-\:-

{Rval} Including curly brackets | ¢ sanivaie s car O o
OK k. Cancel Help
/ \\ Where this is the new column

gﬁ name given in the attribute editor /
: © September 3, 2014 Dr. Lynn Fuller |= Page 32




CADENCE PARAMETER SWEEPS

i[SCHEMATICT-Rval =] [l ‘ If__‘/‘ (%) | =,

4| 4| 4| 4[0]1v|e]1:]|@] ]

[

INFO(C
Creatir
INFO(C
INFO(C

N — Hm Fuler.opi* |l PAGE1* "Z GCHEMATIC1-Rval - Allegro AMS Simulator - [Rval.dat {active)] ‘R 3—0
- T : i File Edit Wiew Simulation Trace Plob Tools Window Help % ca de nce - 8 X =
: . ﬂ‘ 1 N
IR AN = i = I SCHEMATIC Rval | Cc —
o . _ - . [
iR Q& «Q ! X @ ¥ nW e
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SETTING COLORS FOR PSPICE WAVEFORM

Tools > Options > Color Settings

E] _[5]x]
§§ File Edit Wiew Simulstion Trace Plot Tools Window Help % (édence _ax
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Transient Analysis finished —

INFO[ORPROBE-3190): Simulation complete
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CHANGING TRACE WIDTH

After changing Background color to white and fore ground to black
Trace>Trace Property>Width
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ADD PLOT PLANE, CURSORS, LABELS, ETC.

Add Plot Plane, Add Trace Right click on trace > trace property
Add Cursors, Then Freeze (change line width, color, etc)

Window>Copy to clipboard >

change all colors to black

20

-4 . BmA

SEL>>
-2.8v

Trace Color Trace Hame| Y1 Y2 |Y1-72 Y1(Cursor 1) - Y2(Cursor, 2} -2.63
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CURSOR 1,2 |V(R1:2) -1.99 |BE25m -2E65 o ] 662.5m |-1.99 |-B63.8m [~~~ Tttt
IC01) -18.50 1.32m |-1.32m 189 -661.2m 1.32m |-19.5p B60.0u — L= * * * *
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SAVE PLOT SETTINGS

window and Last plot

~
\

To save the plot set up, edit simulation command, select probe

Simulation Settings - NodePlot

==

| General | Analysis I Configuration Filas | Options | Data Collection | Probe Window

[ Display Probe window when profile is opened.

Display Probe window:
() during simulation.

@ after simulation has completed.

Shiow

() All markers on open schematics.
(@ Lastplot.

) Nothing.

OK || Cancel
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V1

V1

=0 V1 oV
V2=5
TD=0
TR =2n

TF =2n
PW = 50n

PER =100n —,

V2=
TD =20n
TR=2n

TF=2n
PW = 50n

PER = 100n —, —,

ADD NODE NAMES

Place > Net Alias (type in a name) >

ok > attach to a node \

MyNodeName

’W\/
3

0

=0
5

0 -0

Plot the node voltage

N V(another)

Vi

\

=
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MONTE CARLO ANALYSIS

Monte Carlo analysis allows evaluation of the impact of component variation on
circuit performance. An example where resistor values are varied over their
tolerance range is shown below.

Adding Tolerances to Resistors

Double-click the resistor symbol to which you wish to add tolerance. In the “Filter
by” pull-down menu select “Orcad-Pspice”. At the far right end of the table, under
the tolerance label, enter the desired tolerance value in percentage format (i.e.,
10%). Click “Apply” in the upper left-hand corner to activate the value entered.
Close the properties window.

Setup Simulation Profile

For a new simulation:Hit “New Simulation Profile”. Input a profile, leave the
“Inherited from” empty. Follow “For existing profile” steps from here on.

For existing profile: Hit “Edit Simulation Settings”. Simulation Settings window
will pop up. Choose “Time domain (transient)”” under Analysis type. Input proper
time interval for “Run to time” (i.e., about 1 period). Select “Monte Carlo/Worst
Case” in Options. Type in the name for “Output variable” (i.e., V(RL:2)). Input
“Number of runs” (usually given).
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MONTE CARLO ANALYSIS (cont’d)

Type any number between 1 and 32767 into the “Random number seed” box. Click
“More Settings” button on the lower right-hand corner. Choose “the maximum

value (MAX)” from the pull-down menu. Click Apply. Hit OK, then OK again.

Running Capture CIS

Hit the blue “Run Pspice” button on the tool bar . [Pspice window will pop up and
simulation should be running at this time] Hit OK to close the window that pops up.
The graph will then pop up with the voltage you wanted, provided you placed a
voltage probe in the circuit. If 1t’s blank it 1s because you did not place a probe in
the circuit. You can do so at this time and the corresponding voltage curve should
appear immediately on the graph.

How to Get a Performance Analysis Layout (Histogram)

In the top menu, click on “Trace” and then “Performance Analysis™.

In the window that pops up, click on the “Wizard” button at the bottom.

Click NEXT. Select “Max” from the list and click NEXT.

In the text box, type in the same thing you put in the “Output Variable” for the

Monte Carlo profile (i.e., V(RL:2)).

/
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