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1 Introduction

FlowCAD

This application note describes some helpful features of PSpice for the daily work and
demonstrates on simple examples how PSpice Advanced Analysis can be used.

In the first part you find some practical information how to use PSpice. The second part shows
how simple the use of PSpice Advanced Analysis (AA) is. Note, PSpice AA is a separate
product and requires a separate license. In the Demo-Mode you can run the examples as

described in this application note with certain limitation.

Don’t hesitate to contact us if you want to know more about PSpice or PSpice AA.

2 PSpice Templates

When creating a new PSpice project, there are a lot of Templates to choose of. The Templates
are included in the installation. The examples are completely finished and ready to use for

simulation.

These examples are:

e A good starting point for designer

e Good for learning
e Quick initial setup

21 Design Entry Capture

[ ] \L:P (") Programmable Logic 'wizard
a

ﬁ () Schemnatic

Loeation

CAFLOW CADAPS pice
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AnalogGNDSymbol.opj
BandPassFilter_Cap.opj
BandPassFilter_Ind.opj
BandStopFilter.opj
BJT_Amplifiers.opj
Boost_Converter.opj
Buck_Converter.opj
ClamperCircuits.opj
ClipperCircuits.opj
decade_counter.opj
demo_all_libs.opj
Doubleswitch_forwardconverter.opy
emply.opi
empty_aa.op|
empty_aa_all_libs.opj
empty_all_libs.opj
hierarchical.opj
hierarchical_aa.opj
hierarchical_aa_all_libs.opj
hierarchical_all_libs.opj
johnson_counter.opj
LowPassFilters.opj
L_R_ShiftReqister.opj
mod10_counter.opj

Mew Project | & |
| | |
Name Create PSpice Project g
myDesign
Create a Mew Project Using @ Create based upon an existing project
7 Browse
ﬁ\@ © finelog oried A/0 ResonantFilters.opi E [—J
.0p -
Buck_Boost_Converter.opj @
e OPAMP_DIFF.opj
% () PC Board Wizard HighPassFilters. opj
Flyback_Corwerter.opj
\_— simple_aa_all_libs.opj

m
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2.2 Design Entry HDL

When working with the Design Entry HDL you find the examples in following directory:
<InstallDirectory>\SPB_17.2\tools\pspice\concept_samples\design_examples

3 Probe Customization

In the Probe Window you can change the color, line width and pattern of each trace. This helps
to improve the readability of the results in the Probe Window.

Right-Click on a Trace > Trace Property

In Tools > Options > Color Settings you can predefine a certain color order for the traces.
E Resonant_Filters-AC - PSpice A/D - [AC.dat {active)]

E File Edit Wiew Simulation Trace Plok Tgu:ulsi Window Help |_._|3_L|

F— . Customize. .. [
A N E:Jﬂa. = f [ options... | ;Hesnnant_Filters-ﬂE
iQ Q & € Vies @ X | I~ @ % 1B
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General | Large Data File | Cursor Settings | Color Settings | Font Settings
_ + Background ~ Foreground
Trace Colors Ordering

Trace Colors Available Colors
(=)
]

o
|Rem0ve|
I
I
| << fAdd |
| _ -
| oK | | Abbrechen | | Reset |
4 Cursor

The dockable cursor window shows you the values of the two cursors. Even the measurement
values are displayed.

To activate the cursor, go to Trace > Cursor > Display. To switch on and off the cursor
window, go to View > Cursor Window.

4Bms 6 8ms 80ms 180ms 120ms 148ms 168ms 188ms

Time

Trans.dat (a...
-
Trace Color| Trace Hame| Y1 ¥1-Y2 Y1({Cursorl) - Y2{Cursor2) -1.4832
XValues |55.823m|81.412m|-25.528m ¥1-¥1(Cursor1)| Y2 -Y2(Cursor2)| MaxY |MinY | Avg Y
CURSOR 1.2 |\V(C1:1) 40934 (55788 |-1.4832 0.000 0.000 55765 |4.0034|4.8350

You can place the cursors with the right and left mouse button. Each cursor has his own mouse
button.

PSpice Tips and Tricks, V2 FlowCAD Confidential | 5
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5 Export Data

5.1 Export Cursor Values

When selecting the cursor window, perform a right mouse button click and choose the
command Dump to CSV File. All the data will be exported to a .csv-file which can be read for
example with Microsoft Excel.

x|
o | ,
Trace Color| Trace Hame 1 ¥1-Y2 Y1(Curzor1) - Y2(Cursor2) -1.4832
KX Values |55.883m|81.412m|-25.52%m ¥1-Y1(Cursor1) Y2 -Y2(Cursor2)| MaxyY MinY | AvgY
CURSOR 1,2 hir1-1s A Nesd |5 57RR 1.1 4832 0.000 0.000 5.5766 [4.0934|4.8350
v Allow Docking
Hide
Copy L
di\temp\flowcad_eval_ Dump To CSV File NASEE A
5.2 Export Trace Values

Right-Click on a trace and select Copy to Clipboard or click on the trace name and use
keyboard shortcut ctrl+c. In the image V(C1:1) is selected.

You can paste the trace values for example in Microsoft Excel or in a texteditor.

File Edit View Settings

Time vi{c1:1)
0 -1.11316043587712e-022
2.53559085447341e-011 -1.12678040905778e-022
4,57314960183576e-010 -5.08783022754644e-020
1.29266490326881e-009 -2.41854864391005e-018
1.16486925362206e-008 -4.16521920321059%9e-015
7 2.22045819936848e-008 -2.39339422673714e-014
2 3.05077884076691e-008 -4.32632647865451e-014
2 B.608B2185876236e-008 -1.805980524022e-013
10 2.86992535340652e-007 -6.76159108280451e-013
11 4,95310768830643e-007 -1.12720915003145e-012
12 6. 01700119021117e-007 -1.31579385101859e-012
12 6.02704875259713e-007 -1.31741328905789%-012
14 6.17907971232251e-007 -1.34098781220061e-012
15 7.15552300303296e-007 -1.42709376896237e-012
16 §.45763117163495e-007 -6.37706933231478e-013
17 1.11507478365214e-006 3.26688937040421e-012
12 1. 85594859728129e-006 1.7494063109158%9e-011
15 3.00070011902112e-006 2.4374437832649%9e-011
20 3.00220001523481e-006 2.43670335464013e-011
21 3.0192260820149e-006 2.42627538250695e-011
2z 3.0241674933313e-006 2.42246983762423e-011
.04372191463696e-006 2.40617519239266e-011
14684391056286e-006 2.29235582493399%e-011
.35024476085888e-006 1.94974809265301e-011
. 56021106277691e-006 1.47217122259074e-011
1
1
1
9
6

TR T T S TYR R

27 3.60200036e-006 1.36681670625762e-011
28 3.60331614650326e-006 1.36345922777373e-011

28

23 3.6411660272582e-006 1.26628192591926e-011
188ms 30 3.75253283567266e-006 9.93500168763762e-012

31 3.95338558740453e-006 6.80490809237391e-012
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You can also use the File > Export option to export the traces you need in the format you want.

Edit View Simulation Trace Plot Tools Window Help kg

New b F] LB
Open... STRG+0O

|5 Append Waveform (.DAT)... F FFT .E. {-_f“: g T_“ @
Cloze

Open Simulation...

Close Simulation

Save As...

Export ProbeData  (.dat file) '

Import Stimulus Library (.stl file) %
Text (et file)

Open File Location

Comma Separated File [ csv file)
Page Setup...

6 Copy Simulation Results

You can copy the simulation curves as a picture and paste them in other programs, for example

to Microsoft Word.

Click Window > Copy to Clipboard...
e Choose the color filter as you prefer.

Paste the picture in your desired program.

- m ——— S
488 01 SWITCH_REG-Trans - PSpice A/D - [Trans dat (active]] _ _ e

B File Edit View Simulaion Trace Plot Tools Help b ci
U~ =3 = y O 6D0 New Window | SwATCH REG-Trans
Close L
W& & " ﬂ Vi rev N Closeal wa
Cascade
]

Tile Horizontally
Tile Vertically L SRR S I L

Title..
Display Control...

El [0

Copy to Clipboard...

v 1 Trans.dat (active)

B E)
Gl B

Background

Foreground

uze soreen colors
@ change white to black

change all colors to black

| make window and plot backgrounds transparent

ok | | Cancel

PSpice Tips and Tricks, V2
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7 Reuse Display Settings

Your actual probe window settings, as displayed curves, axis settings, etc. can be stored. This
function allows you to define several display profiles. Every saved session can be restored. Use
for this purpose the command Window > Display Control.

With Save you store your actual display session and with restore you can load a stored session.

188 01 _SWITCH_REG-Trans - PSpice A/D - [Trans.dat (active]] Lo .-
B File Edit View Simulation Trace Plot Tnn|smHe|p & cadence® |-[=]x
(IR i 8 = New Window _SWITCH_REG-Trans (%)
Close |
WY Y! v X Close fnk:
Cazcade |
@ Tile Horizontally
Tile Vertically
B Title..
Display Control...
Copy to Clipboard...
v 1 Trans.dat (active)
&

Enter a name to save
your session

Note

Mew Mame Save .Y
Displays | Templates SaveTo \
<RIl | ComTo | Save the actual settings
| Delete |
| Restore |

Froperties

| Load

| Help

Close

N\

To restore a setting, select the name of your
desired session name and select Restore

The Display Settings are stored in the Project Folder.

PSpice Tips and Tricks, V2
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8 Append Waveforms

You can add stored waveforms to your actual probe window. Stored waveforms have always
the .DAT file format. For this purpose, use the command File > Append Waveform (.DAT).

E 01 SWITCH_REG-Trans - PSpice A/D - [Trans.dat (act

mEdit View Simulation Trace Plot Too

_LMEW
¥

= Open... 5TRG+0O
[ Append Waveform [.DAT)... FFT

Close

Dpen Simulation...

Close Simulation

9 Performance Analysis

Probe is very useful as a waveform viewer to check the output of a simulation. In addition, it has
a Performance Analysis feature, which allows it to be much more versatile and useful for
evaluating the behaviour of a design.

It works only in a multi-section simulation; it means simulations that perform a variable sweep
such as a parametric or Monte Carlo Analysis.

Start the Performance Analysis with Trace > Performance Analysis.

A Wizard guides you through the different steps.

I8 Plot Tools Window Help

L Add Trace... EIMNFG Perfarmance Analysiz allows pou o see how some characteristic of a
- waveform [az measured by a Measurement] vanes between several
Delete All Traces  STRG+ENTF gimulation runs that have a zingle vanable [parameter, temperature,

etz] chanhging between runz. For example, you could plat the bandwidth
5 aof a filker vs a capacitar value that changes between simulation runz.
#F Fourier . . . . .
- b ultiple simulation runs are required to use Performance Analysis.
Performance Analysis... I},- Each zimulation iz a different section in the data file.
Cursor » Analog gections curently zelected 100 of 100
Macros... Wariable changing between zections Monte Carlo run number
Measurements... R ange of changing wariable 1 to 100
%= Evaluate Measurement... The ¥ aziz will be a histogram.

The™ asiz will depend on the Measurement pau Lze.
[f pou wizh, vou may now select a different et of sections.

Chaoozing OF. nov will take you directly inta Performance Analyzis,
where pau will need to use Traced4dd to ‘manually’ add vour

kM eazurement, or exprezsion of Measurementz, to create the Performance
Analpziz Trace.

Ingtead, vou may wuze the YWizard to help you create a Performance
Analyziz Trace.

[ k. ] [Eancel] [Wizard] [ Help ] [SelectSectiDns...]

PSpice Tips and Tricks, V2 FlowCAD Confidential |
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10 Optimizer

10.1 Introduction

The Optimizer analyzes analog circuits and systems, fine-tuning designs faster than trial-and-
error bench testing. It helps find the best component values to meet performance goals and

constraints. Designer can use the Optimizer to improve design performance

, update designs to

meet new specifications, optimize behavioural models for top-down design and model
generation, and tune a circuit to match known results in the form of measurements or curves.
You can define several goals to optimize. The requirements could be simple, for example an
output voltage. But you can also define complex requirements as a cut-off frequency of a

lowpass-filter.

10.2 Example

On a simple example we demonstrate how easy it is to use the optimizer. The goal is to change

the center frequency from 160Hz to 500Hz with the optimizer.

10.2.1 Create a New Project

In Capture, chose New > Project and enter a project name.
] OrCAD Capture - [Start Page]

(K Design Edit View Tools Place SIAnalysis Accessories Op
L New Project... [}? &

Open L Design

[s{ Close Ctrl+F4 Library ey Project ‘ L | = |

i Save Ctrl+S e DLl
- Verilog File
Save As... &t File
= A4E wample Cancel

r Save Project As...

Archive Project.. Create a Mew Project Using
= e
Import > % @ PSpice Analog or Mixed &/0 Tip for New Users
Export L 13” M eni Create a new Analog or
; ; . Mixed A/D project. The
Print Preview.., E () PC Board Wizard hew project may be blank
Print... Ctrl+P or copied from an existing
- template.
Print Setup... . o
. ] (") Programmable Logic Wizard
Print Area 4 a
1 dhvtemp'.. \flowcad_cis.op) B
N -p =k . Home 'I_I' Schematic
2 dhvpspiceh..\monte_carlo.opj =
3 D:\PSpicel,..\Design2.opj
4 D:\PSpice\..\Designl.opj Location
5 DACDNLIVEY..AFC_STANDARD.CLB
) ) D:Mtemp

6 dhcdnlivel..\fc_standard.op)
T d:\pspice\..\bjt\bjt.opj

8 D:\PSpice\..\My_Sources.opj ing Resource

9 DAPSpice\..\SOURCE_TEST.opj Create PSpice Project

Change Product...

Exit @ Create bazed upon an existing project

RezonantFilters.opj

() Create a blank project

PSpice Tips and Tricks, V2
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Choose the ResonantFilters.opj template.

In this example we’re working with the Series LC Resonant Band Stop Filter. The Demo-
Version has limitations. So, if you're working in demo-mode, please delete all components exept
the Series LC Resonant Band Stop Filter Circuit. After starting the simulation, you can delete
the empty plots in the probe window.

10.2.2 Starting Simulation

You can directly start an AC-Simulation, the simulation profile is already defined.

481 Resanant _Filters-AC - PSpice A/D - [AC.dat (active)] == = |
B rile Edit View Simulation Trace Plot Tools Window Help. cadence” |- &
LI] h E E E % ﬂ 9 @ W Dﬁ D_@. éHesonant_FiIters-AC ° @

Vi@ X W@l e

QQa’ =-E

-58

SEL>>[C

]
&
&
~168
]
2
@

_II-B L 1 1 1 1 1 1 L 1 L L 1 L L
BHz 8.5KHz 1.08KHz 1.5KHz 2.8KHz

10.2.3 Create Measurement

To measure the center frequency of a band stop filter, we can use cursor or create our own
measurement function. We need this measurement afterwards for the Optimizer. So, we’'ll

create a new measurement.

Trace > Measurements
You get a list with all existing measurement. With New you can create your own measurement.

PSpice Tips and Tricks, V2

o DB(U(UOUT1))
Frequency
& AC dat [active)l
D:\temp'.aaexample-PSpiceFilesiResonant_Filters\, Freq= 2.000E+03 100% e

FlowCAD Confidential |
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' Measurements 1
Bandwidth ~ New I
B andwidth_Bandpasz_3dB =
Bandwidth_Bandpass_3dB_<Range || Mew Measurement
CenterFrequency = Copy '
CenlerFr_equency_XHange o| | Mew Measurement name Center_Freguency_B andstop
CorvversionG ain i Yigw 4
Conversionz ain_#Range B
Cutoff_Highpazs_3dB ; . File to keep Measurement in
Cutoff_Highpass_3dB_<Range Edi i )
Cutoff_Lowpass_3dB H @ uge local file D:Memphaaesample-PS piceFiles\F esonant_Filke
Cutcff_Lowpass 3dB_x=R ange Delete 4
DutyCucle i T uze giebalfile  CACadence\SPE_17.2%toals\PSpicetCommant
DutCycle_<Fange ;
Falltirme_MoOwershoot Ewal i 1 ather file
Falltime_StepResponze 7
Falltime_5StepRezpongze_xRange L
Gainkd argin
Max i
B [ Ok ] lEanceIl [ Help]

Enter a name for the new measurement, in our case Center_Frequency_Bandstop. Click OK.
To measure the frequency at the minimum value of a trace, the command is:

Edit New Measurement

ICerter_Frequency_Bandstop(1] = x1
{

1|Search fonsard min 11;

Thiz Meazurement is saved in the fils:

C:ATempP'S picet@ A E sample-FS piceFileshA ezonant_Filters" ACWALC, prb

ok LCancel | Help |

Click OK to close the Edit New Measurement window.

Note

If you would like to know more about the syntax of creating measurements, please read in the
PSpice User Guide.

PSpice Tips and Tricks, V2 FlowCAD Confidential | 12



Afterwards you can use your new created measurement:

Trace > Evaluate Measurement...

FlowCAD

e Choose on the right-hand side the measurement. In the field Trace Expression appears

the chosen function.

e Choose on the left-hand side the curve on which you want to apply the measurement

function.

E Resonant_Filters-AC - PSpice A/D - [AC.dat (active}]_

= LI | SN

The measured frequency is about 160Hz.

10.2.4 Start the Optimizer

B fie Edit View Simulation Trace Plot Tools Window Help . cadence” - &«
L]~ [j I = “ !j i Rezonant_Filkers-AC a
Q Q @ Q 1 Edit Measurement

e | Sinulation Output Wariables Functions or Macroz
D 10" Meazurements v]
U -~ Bandwidth|1.db
11 [z = WlAnaleg Bandwidth_Bardpass_3dB(1] B
lIC1:1] Digital Bandwidth_Bandpass_3dB_*FRange(1,—
4 HNCE) Center_Frequency_Bandstop(1]
' ! IIC2:1] CenterFrequency(1,db_level]

A HNCE) Wellee=s CenterFrequency_#<Fange(1.db_levelk

e IIC31] s CarnversioniGain(1.2)
liC4) ConversionGain_»*Range(1,2 begin_x.e
T C4:1) Cutoff_Highpass_ 3dB(1)

@ i1 ezl Cutaff_Highpass_ 308 %Range(1 begin

< | [IiL1:1) . Cutaff_Lowpazz_3dB(1]

| [ie2) Rzl Cutoff_Lowpass_3dB_XRange(1 begin

liL21] : DutyCycle(1]
IIL3) Alias Names DutpCycle_ ¥R ange(1.begin_x.end_x]
IIL3:1] [ Falltime_Maolwerzhoot[1]
11 fniLay SubercuitNedes | p 8 StepFlesponsa(l]
IL4:1] Falltime_StepResponze_xRange(1.beg
- | [NIR1] Gainkdargin(1,2)
] 1IA1:1] MATLABFunction[1,<MMaTLAE_ functi
A R2) MATLABFunction2(1,2 <MATLAB_func
IR2:1) Max(1]
1| [ MR_Load) 138 variables listed aw_*Range(1.begin_x.end_x] i
I[F_Loadl) -
IIF_Loadi:1] - 4 o r
Full List
| Trace Expression: Center_Frequency_BandstoplTv outd]] ’ 0k ] [ Cahcel ] [ Help l
Measurement Results
Evaluate Measurement Value
» Center_Freguency_Bandstop(WV(Voutd) 160
min(db{v{voutd)}) E3.28050
Click here to evaluate a new measurement...
BB AC dat (active)|

We want to change the center frequency from 159Hz to 500Hz. This can be done with the

Optimizer.

PSpice Tips and Tricks, V2
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Start the Optimizer with PSpice > Advanced Analysis > Optimizer.

m Accessories  Options Window  Help

Mew Simulation Profile .
[, Edit Simulation Profile U1 @ I} ﬁ1
© Run F11 '
Wiew Simulation Results  F12
View Output File
Advanced Analysis I Assign Tolerance
| Create Metlist IL Sensitivity |
Wiew MNetlist [ Optimizer [}e
Marker List... [tk Monte Carlo

L) Smioke
{= Parametric Plot

10.2.5 Setup the Optimizer

1. Define the goal measurement, in our case it’s the center frequency.
Right-Click > Import Measurement > Center Frequency Bandstop

2. Define the value which we want to achieve with the Optimizer.

We define 490Hz as minimum and 510Hz as

maximum value.

3. Choose the component which can be modified with the Optimizer.

In our case we choose C4.
Right-Click > Import Parameter > C4 > OK

E Resonant_Filters - PSpice Advanced Analysis - [Optimizer]

— L= | e 2

B File Edit Wiew Run Analysis Window Help

cadence® -|5=

L O3

| Dptiizer | Riandam

Error Graph

Q.

Parameters [Next Run]

] »

| onoft | component | Parameter | original | Min | Max | curent | £
v I % [c¢ [value 100 1u|  100u] ] 1
_ Click here to import a parameter from the design property map. o:
g ;
[ Standard | [ e 7t |
Specifications [Next Run] Gl
- ‘ Onioff | Profile | Measurement ‘ Min | Max | Original | Current Error
K [ 12 |acsim |center_Frequency_Bandstop(V (Voutd}) [ IFEH | £10] 180} 200} 0%}

Click here to import @ measurement created within PSpice...

m

@ (2,

.E Optimizer

2| Qptimizatien randem run7 -] =

Optimization random run 8
Optimization random run 9
Optimization random run 10
Optimization random run 11
Optimization best fit run 12

Optimization runs completed

A fLm |
Command Window

« Loading C:/Cadence/SPE_17.2/tools,/pspice/tclscripts, /pspAAAutoLoad,/ or pspAAOperRasul

PspiceAd> Initializing Scripting.

Loading C:/Cadence/SPE_17.2/tools/pspice/tclscripts/pspAAsutoLoad/or pspAAT empswaepl
Loading C:/Cadence/SPE_17.2/tools/pspice/tclscripts/pspaasutoLoad/pspaainit. tel

Pspiceads

4 m | b

NUM

PSpice Tips and Tricks, V2
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4. Define the range in which the component value can vary.
We limit the value range from 1uF to 100uF.

5. Define the Optimizer engine.
We choose the random engine.

6. Start the optimization process.

10.2.6 Results

The Optimizer simulates the entire circuit and changes the value of the component C4 in the
defined range. In the Error Graph we can select a Run. For the selected run, the component
value and the result are shown.

The best result was achieved at run #12. The component value for the capacitance is 1uF and
the calculated center frequency is 500Hz. So, our goal center frequency is achieved.

11 Monte Carlo Analysis

111 Introduction

Monte Carlo predicts the behaviour of a circuit statistically when part values are varied within
their tolerance range. Monte Carlo also calculates yield, which can be used for mass
manufacturing predictions. Designers use Monte Carlo for calculating yield based on your
specifications, calculating statistical data, displaying results in a probability density histogram,
and displaying results in a cumulative distribution graph.

11.2 Example

On the same circuit as used in the Optimizer Example, we want to demonstrate how quick and
easy you can set up a Monte Carlo Analysis. In this example we analyze, how the center-
frequency of this series LC Resonant Band Stop Filter can vary.

Serieg
Vout4

Vind \.\’DE‘

e L4
100m
1Vac®\f4 R_Load3
0Vdc*— i 1k
e
T Tu
J N

R2

500

L
=0

PSpice Tips and Tricks, V2 FlowCAD Confidential |
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11.2.1 Add Tolerance Value

Click on Assign Tolerances to add tolerances to be used in Advanced Analysis.

wcessories Options  Window Help

Mew Simulation Profile

[%% Edit Simulation Profile

@ Run F11

View Simulation Results  F12
View Output File

Advanced Analysis
Create Metlist
View Metlist
Marker List...

C4 — 20%
L4 - 20%
R2 > 1%

i | Assign Tolerance

{# Assign Tolerance

1 Sensitivity

[ Optimizer

[tk Monte Carlo
b Smoke

[+ Parametric Plot

FlowCAD

Instance View | Model View

[} Global List

[} Instance List

Edit PSpice Model

=
Mame Value PosTol MNegTol Distribution
- Value 500 1% 1%
Ok || Apply || Cancel || Help

Note

In Monte Carlo in Advanced Analysis you can distinguish positive tolerance and negative

tolerance.

PSpice Tips and Tricks, V2
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11.2.2 Start Simulation
Starting the Monte Carlo Analysis:

FlowCAD

m Accessories  Options  Window Help
Mew Simulation Profile = --
Edit Simulation Profile —
@ Run F11 ]
View Simulation Fesults  F12
View Output File il
Create Metlist
View Metlist
Advanced Analysis [# Assign Tolerance
Markers H| £ Sensitivity
Bias Points H| [ Optimizer
Wy |
L [tk Monte Carlo I:%
6 L [y Smoke
100 [+ Parametric Plot

11.2.3 Setup the Monto Carlo Analysis

We first have to select the measurements on which we want to make a Monte Carlo analysis.
So, we choose the Center-Frequency Measurement.

E Resonant_Filters - PSpice Advanced

Analysis - [Monte Carlc]

PSpice Tips and Tricks, V2

File Edit ‘Wiew Run Analysis Window  Help
= H é Iig [Monte Carlo v] Fandom 0
Probability Density Graph
| SO USSP, SUSUSUSUSUSpSS PSPPI SRPSRPSPUSUSV. SVSUSPSPSPEPES GEVEPSPSUSPRPE NSVRVEVSVSVYE, NPy SRS SUSRVSVSUSVSUL VPSPPSR S
0 S gk AUy JOPUpUpu Ry FApRpUp ROty SRy Uay SUyUpu Uy SRRy SRRt ROt AR R
O ;
= 3

& 0 O gy Sy Syt SRyt SR .-

= : Import Measurement(s) P '

= e i S el s \

= H 1

g 02—--bmee- SRR Prafle  Measurement -

= i 1

0 b ! ac.zim  min[dbv{woutd]]) !

| [ [ ac.zim  Center_Frequency_Bandstop[W[Woutd])
0 0.05 01 015 07
€ 1 3 I
+ | OniOff | Rniie | LRI e el Cuf To gelect multiple iterns, hold doven the CTRL key, then click each entry. AL
Hald daown the SHIFT kep ta select or deselect adjacent items. —
ak. ] [ Cancel ] [ Help
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FlowCAD

On Edit > Profile Setting we set the number of runs to 100 so that we get a significant result.

Profile Settings | 23 |

Optimizer | Morte Carlo | Sensitivity | Smoke | Parametric Plot | Simuiation

Mumber of Runs: 100

Starting Run Mumber: 1

Random Seed Value: 1

Mumber of Bins: 10

Ok J[ Concdl |[ Resst [ rew

11.2.4 Results

Monte Carlo analysis varies the value of each component between the defined tolerance
boarders. The values are calculated randomly.

The results are displayed in a graph. You can see that the center frequency varies between 420
and 610Hz.

With the cursor you can define your yield-border.

For example, you specify your filter with a precision of +-10% and you want to know how many
circuits are in the range. So, you allow a center frequency between 450Hz and 550Hz.

You can define a cursor on each frequency and the yield is automatically calculated.

The result is, that 75% of the 100 runs are between your specified tolerances!

Probability Density Graph (Runs: 1 to 100)

Number of Runs
@

410 415 420 425 430 435 440 445 450 455 460 465 470 475 480 485 490 495 500 505 510 515 520 525 530 535 540 545 550 555 560 565 570 575 580 585 590 595 600 605 610 6

Center_Frequency_Bandstop(V{Vout4))
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FlowCAD

For each run the component values are stored on a separate section of the log file (View > log
file > Monte Carlo). For example, these are the values for the second Monte Carlo Run:

KAk Ak Kk Kk kK KkkkKk*k Montecarlo Run 2 Kk kkkkkkkhkkkKkk

Param : R2.VALUE (R R2.VALUE)
Param : L4.VALUE (L L4.VALUE)
Param : C4.VALUE (C C4.VALUE)

495.01251258888516
102.54341257972960m
877.32169560838645n

Specs : Center Frequency Bandstop (V(Voutd)) = 530

Note

You can run the Monte Carlo Analysis for this circuit also in the Demo-Mode. The Imits for the

Monte-Carlo Analysis in the Demo Mode are:

e  Only one measurement specification.

e A maximum of three devices with tolerance are supported.

e Maximum of 20 Monte Carlo runs are supported.

PSpice Tips and Tricks, V2
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