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Introduction

WEBENCH® Design Environments from Texas Instruments are unique and powerful software
tools that deliver customized power, lighting, filtering, clocking and sensing designs in seconds.
These easy-to-use tools help you generate, optimize and simulate designs that conform to your
unique specifications. They allow you to make value-based tradeoffs at a design, system and
supply chain level before your design is committed to production.

WEBENCH® Altium Connector is an interface to online WEBENCH® Design Center as well as
offine WEBENCH Simulation Engine (WBSE). You can access WEBENCH® from Altium
Designer using this extension and optimize your design. You can export that design from
WEBENCH to Altium and then simulate offline in Altium. You can simulate any circuit using fast
WEBENCH Simulation Engine integrated in Altium.

This manual will take you through the steps on how to use WEBENCH® Altium Connector.



Menus and Toolbar

WEBENCH® Altium Connector Menus and Toolbar

A new WEBENCH® menu in menubar will appear.

A Atum Desig

-FIDXP File View Project | WEBENCH | Window Help

NS | ® @0 |*t'i WEBENCH Design Center >
.~ Open WEBENCH Design
“w  WEBENCH Simulation Engine 4

e=  WEBENCH Altium Connector User Guide
@ Activate WEBENCH Altium Connector

You can click on any of the WEBENCH Design Tools to launch it from Altium. (e.qg.
WEBENCH Power Designer). You can choose whether you want to use the Altium inbuilt
browser or external browser. You can go to DXP->Preferences->Simulation-
>WEBENCH Simulation Engine and select Open WEBENCH links in external
browser.
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Note: If the close browser page by right clicking doesnot work, use File->Close.

WEBENCH® Simulation Engine Menus

e Netlist for the project



{BIDXP File Edit View Project Place

%!-:'IDKP File Edit View Project Place

Netlist for the document

Simulate

&4 Browse Library..

@ Add/Remove Library...
Make Schematic Library
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Project Templates

General Templates
Configuration Templates
Set Template from Vault...
Update Current Template...
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¢ WEBENCH® Simulation Engine Toolbar
e Mapping of toolbar icons to the function is shown in below figure.

WEBENCH Simulation Engine Toolbar‘

v

Bl yRa =

Run WEBENCH Simulation Engine|// View Log File

Setup Webench Simulation Engine| View Log File

Generate WEBENCH Netlist]

Using WEBENCH Simulation Engine

Installing License for WEBENCH® Simulation Engine by Activating
WEBENCH Altium Connector:

e Click on WEBENCH->Activate WEBENCH Altium Connector.

i

A Altium Designer (14.3) - webench_design_933952_261_adl4_sim.PrjPcb. Makram Mansour signed

!G‘JDEP File View Project | WEBENCH | Window  Help
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7 Open WEBEMCH Design
“  WEBENCH Simulation Engine *

ew  WEBEMCH Altium Connector User Guide
& Activate WEBENCH Altium Connector N

e |t will take you to the user login page. User you my.TI login. If you don’t have you can
create one by registering.
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my.TI Account

Log in to use WEBENCH® Design Tools

Existing my.Tl user? New user? Register for free: “Required

I¥s quick and gives you sccess to free samples, TI's E2E Community, training, product reviews and

Your email address:
personalized recommendations.

Your my.Tl password:
o - Select s Country/Region - -

B Remember me @

Benefits of my.TI Cookies and privacy
To access your account, your beowser must be set 1o accept temporary cookles. Howew|

« Order free samples
need t accept cookies to view the rest of Tl.com,

« Join TI E2E Communiey

« Sign up for product updates + How do | set my browser to accept cookes?

- Manage newslecter subscripoons « What's your prvacy policy?
* Register for training and events Tl respects your privacy. Your persanalinformation wil be used o talor communicatiol
+ Tag your favorite peoducts you with personalized service.,

« Get parzonslized recommendations T1 does not plan to share your information with other 3rd party companies unless deen!
+ Create designs and run simulations with any WEBENCH® Design Tool outhined in our privacy polcy, You may opt out of receiving emails anytime.

 Review, open, update, or delete your WEBENCH designs
+ Opt in or ot of direct or third party communications related to your WEBENCH designs

my.T) frequently asked questions (FAQs)
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System | Design Compiler _ Instruments Shortcuts

Login using your my.T| account.
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my.Tl Account

Log in to use WEBENCH® Design Tools

Existing my.Tl user?

Notice
Youremail address: Thisis a props (T) o ts licensors. This
joe@email.com iy e oy o
0 having all of their activiies on i order to verify
YourmyTlpassword: that they have appropriate authority and do not use this system for any inappropriate or
unlawful ing thi itoring. If
monitoring reveals unauthorized, inappropriate or possible unlawful activity, system
Remember me @ personnel will provide information such m
outside legal authorities, as appropriate. Misuse of this system may resultin revocation
or limitation of an individual’s access to this system in addition to any other appropriate
dies. Misuse of this sysem by Tl in disciplinary action,

including termination.

Forgot your password?

Follow Us

T Worldwide | ContaceUs | Websie Feedback | my.TlLogin | SieMap | Corporate Cizenship | O micom (Mobile Versior)

Tisa i design and g Innovate with 100,000+ analog ICs and embedded
processors, along with software, tools and the industry's largest sales/support staff.

© Copyright 1995-2014 Texas Instruments Incorporated. All rights reserved.
Trademarks | Privacy Policy | TermsofUse | Terms of Sale
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System | Design Compiler | Instruments | Shortcuts | >>

Upon login you will see a webpage with Activation Code. Select and copy the activation
code.
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my.Tl Account

WEBENCH® Simulation Engine Activation Code for makram.mansour@i.com

Please copy the string below and paste it into the "WEBENCH Activation Code:"
textbox under DXP->Preferences->Simulation >WEBENCH Simulation Engine.
Activation Code:

8927F 1F2C451879353F646CB82A 1B31C203E2F6927B364607288DAT65E 3EQ1 C2056A867017766EERCE2470BE0BADCEF 2784EE 1AADY 1ABFO7 8CDADDAEF

6 aoudpierences -]
3 System
[T Sinulition ~ WEBENCH Simulation Engine
3 sematic
[ FPGA. 'WEBENCH Location
+ 2 P atar
L Tet Egitors " .
[ Seipting Syster WBSE installation location:
[ A Edtar
+ 2 siaton
3 Genent Options
[ Mied 5im [ Aways load exror files.
3 SiMetrxintertace. [ show hints
33 WEBENCH Simulation Engin | 7] Snonw warnings
v 9] Show loeations of models found
WEBENCH Actvation
Enter
T schats te WEBENCH simulton engine, enter scthaton s
activation

s e
code here E:.’ '

ones

ide: United States | my.Ti Login

> Products  ® Applicaions _® Deoign Support » Sample & Buy v YT o

BIDXP e View Projct WEBENCH Window Help httpy//webenchd.t.com/appinfo/u - G - () - @

>
s

Sauesqn | pieogdp

System | Design Compiler

Instruments | Shortcuts | >>

Open DXP and select Preferences.

My Aceount

b N

[ Connected Devices Run Serit.r

* EtmmreerdlEes

Sign in Altium Vault

Q Vault Explorer

Contact Us | T

® Sample & Buy

ipport

@ Publishing Destinations feram.mansour@ti.com
BENCH Activation Code:™
@Dg\gn Repositories (VCS) lcH Simulation Engine.
Dmgn Releases =
=" J64607268DATG5E IES 1C2050AB07017 T00EEBCE24T9BEVBASDEF 2764EE 1AADSTADE 9780 DADDAZEF441]

=
38 atium Forums
@Amum wiki
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NCH Simulation Engine

o

- 3 Tt
3 sawng syt WBSE ntaaton oction:
- o eator
2 23 simuiton
L General Options
3 i S [Ere————
[Ep——— lsmownints
8 westCH Simuston tngn | 7 showarings
3 Wave

]5nowlecations of moatis found

WEBENCH Activation

Enter
activation

L s e
code here E:) [

10 acthate the WEBENCH simulation engine, enter actration code.

Noridwide: United States | myTl Login | ]

e
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Systemn | Design Compiler

Instruments

Shortcuts| > >

Next Click on Simulation
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Please copy the strf
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Activation Code:
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CoudPreferenees

3 Sytem
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£ FRoa.
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[ TerEditar:
3 Seipting Syse
g G Editor

4 L3 simuiation
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& General Simulation g

& view =

€ Account Management Cloud Preferences il

& Tanspareny 3

) navigation Your oud preferences to use i festure
& DesignInsight
€ Projects panel
& betaut Locations
& Fileypes
€ New Document Defauts
€ Desktop Layouts
& printer Sttings
&) instalaton
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[ Data Management
[ Senematic
e
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» 3 Saipting System
» (3 CmEator

3 Genent
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3 simeseing
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v

Enter
activatiol
code her

DXP Settings can be saved to the cloud for access any whers, anytime, In the cloud preferences banner abave, enable
tt

Skt petuts |1 [ o 1] [Ltost |r] [importFomer I7)

Coc J o ][ o Y

s Shortcuts | >>

Now select the WEBENCH Simulation Engine.

View

A Alium Designer (14.3) - Workgroup [Workspacel DsnWek] - e

Project WEBENCH Window Help

- webench_design 033952 261_ad14_sim.PiiPcb. Makram Marl [ [ B Jin. [ = B
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i3 Texas In
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WEBENCH® Simul

Please copy the stri
textbox under DXP

Activation Code:

Preferences.
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£3 System
3 D3t Managen|
o3 senematic
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3 P Edtor
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+ 13 simuition

2 Genera

Enter
activatio
code her

Preferences

e

> [ System
> [ Data Management
> [ Schematic

> [ FPGA WEBENCH Location

Simulation — WEBENCH Simulation Engine

> [ PCB Editor
> [ Text Editors

» [ scripting system WBSE installation location:

To run the WEBENCH simulstion engine directly from Altium Designer, enter the directory you installed WESE.

Saueiq | pieoqdp | sawoned

 D4EFADCT-AF76-4014734 H\WBSE\bin [Auto Detect

> (3 cameattor o
4 [ smuiation

i General Options

28 isea Sm ) uays load errr iles

[ SIMetrix Interface

I 113 WEBENCH Simulation Engine 0

> [ Wave

how hints

how warnings

how locations of models found

WEBENCH Activation

WEBENCH Activation Code:

To activate the WEBENCH simulation engine, enter activation code.

il

SeTopefous I (Lssten ) [ciosterlr) (LimportFrome o)

s shortcuts | »>

Next press Ctrl + V to paste the activation code and press activate.
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w TEXAS b 3 System ]
» £ Data Management @ Simulation — WEBENCH Simulation Engine g
» [ Schematic =
v [ FreA 'WEBENCH Location g
» [ PCB Editor 3
my.Tl Acc| o rena o run the WEBENCH simulation engine directly from Altium Designer, enter the directory you installed WBSE.
b [ Text Editors
b [ scipting System WESE installation location:
WEBENCH® Simulq (> [ CAM Editor [ -DAEFADCT-AFT6-4014734. H\ [Auto Detect
4 [z Simulation
Please copy the str| eneral Options
textbox under DXP [ Genera
[ Mixed Sim [T Always load error files

Activation Code:

L2 StMetricIntertace
L2 WEBENCH Simulation Engine|
> £a Wave

how hints

how warnings

Preferences

how locations of models found

) Cotreferences

3 Sytem
3 Oata Managen|
[ Sehematic

£ FRoa.

3 PeB Edtor

[ TerEditar:

WEBENCH Activation

To activate the WEBENCH simulation engine, enter activation code.

WEBENCH Activation Code:

3 Seipting Syse U
[ cameator 056456701 T766EES Fo73 Ade

Enter
activatiol
code her

< i D

[ setToetouts |- | [ Save.. |-] [[tosd.. |- [[importFrom.. |-] ok J [ coneet ][ oot -

Shortcuts | >>

e Upon successful activation you will see that activation code is accepted.

A Attium Designer (14.3) - Workgroup [Workspacel DsnWirk] - i i ‘webench_design_933952_261_ad14_sim.PrjPcb. Makram Marl 8 || & Jin. [= | = | &8 |
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w b [ System o
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b [ Schematic -
b 3 FRGA WEBENCH Location g
» 3 PCB Editor ¥
2 o run the WEBENCH simulation engine directly from Altium Designer, enter the directory you installed WESE.
my.TIAcc | = e E y o i
> B3 saipting System WESE installation location:
WEBENCH® Simulq |> [ CAM Editor [ gner -D4EF-ADCT-AFTS H [Auto Detect
4 23 Simulation
Please copy the str| I Genera Options
textbox under DXP
3 Mixed Sim [F] Aways toad error files
Aclvaton Code. [ sIMetrix Interface Show hints
{5 WEBENCH Simulation Engine| Showwarnings
Prferences
~ v G Wave Show lacations of models found
& contrreerences
2 sytem
£2 DxtsMamaen WEBENCH Activation
3 Sehematic
i rros o activate the WEBENCH simulation engine, enter activation code.
3 #eo cator
£ TotEators
WEBENCH Actvation Code:
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i CAbd Bt 0564367017766 E5CH D9146F376 CDADDAZEF44E [ Adtivate
4 (2 simuiation
& Gerarw 'WESE Activation ==
3 Mised i
1 sivetrtxing Activation code accepted
5 wesknc AB92TFLF2CASIETS3 1831 0564867017766 EESCB24TIBE 2784EE1 AADI1AGFIT CDADDAZEFAME
£ e
Enter
activatio
code her
« i D
[ setTo Defauts || [ save.. || [ tosd.. || [ import From.. |- oK Cancel Ao -
Shorteuts | >>

e You are ready to use the WEBENCH® Simulation Engine.



Running WEBENCH® Simulation Engine:

1. To simulate a design in WEBENCH® Simulation Engine, go to Design -> Simulate ->
WEBENCH Simulation Engine or you click on 'Run’ toolbar button. If you have not activated
the WEBENCH Altium Connector it will ask you activate.

2. It will open simulation settings Ul. Analysis setup window contains mainly of three parts.

1.

Enable Analysis/Options: These options allow to enable/disable the required analysis.

Currently AC, DC and Transient simulations are available. Global parameters and
advanced options can also be edited here.

data saving and Sim View setup options.

Data Collection, Viewing and Netlisting: These options enable user to control netlisting,

Signal Selection: The active signals can be selected from a list of available signals.
Active signals are plotted when the simulation is running.

3. If you want to make changes to the settings, click on respective analysis hame on the left
pane and edit the options.

4. If you want to specify some simulation parameter, it can be defined in the Global Parameter

(0]

ptions.

5. The project is ready for simulation. Click on OK to run simulation. It will start simulation and a
plot window will be opened.
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e
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Class
(=]}

Blst.
0w
I Hi..
[[H..
[Hi.
BIG.
1 [Fien
Egn..
..

.

...
Epn..
..
.

.

Frojects |

File Edit View Project Place Design Tools WEBEMCH Simulstor Reports Window Help - C:\ProgramData\Altiumyltium De »

HoSL®*ED | QE - 2

Document  Source Message

TIVTOTIS... Camp.
Outp..
Outp..,

. PRGELSch.., WBSE
. PAGELSch.., WEBSE
. PAGELSch... WESE

Outp..
Outp..,

TLYTOT1S.H: WESE
TLWTOT15.4is WESE
TLWTOT15 s WESE
TLWT0715.ts WESE
TLWT0715.43 WESE
TLYTOT1S.H: WESE
TLWTOT15.4is WESE
TLWTOT15 s WESE

Messages

Compile successful, no errors found

Start Qutput Generation At 6:09:11 PM ... £:08:

Wame: WEBENCH Simulation Engine Ty,

XU1- Model found in: C:AProgramDatal,..

Medel found in: C\Program DatabAltium...
Model TLW70715 not found in file: CAPro...

TLWI0T1Snt

Finished Qutput Generation At 5:09:11 P...

Connecting to WBSE
Farsing netlists,

Walking A3T

Checking Analyses

Expanding circuit

Setting up simultion

Running simulation

Simulation Completed Successfully.

6:09:15

2wl

Date ..

12472014 1

o 12402014 2
o 2402014 3
o 242014 4
o L242014 5

o =% e
O YREN] M-S-L-0-o-#
gl = TS e e | i} & B [Mo Variations] -@3
¥ & x| dPAGELSchDac
TLV70715 TRANSIENT SIMULATION

1/24/2014 6
12472014 7
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0 17242014 12
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. L24i2014 14
o Li24i2014 15

1/24/2014 16

o

m

. ™ our [ab f —
. ™
i 1 e o
g bof EnETGND e B
s
« i »
Editor | PAGEL 2 |8p7| Mask Level | Clear
: W)
g i
H :
M= :
"0.000m 0.200m 0.400m 0500m 0.800m 1.000m
time:
2000
1780 W(vout)
~ 1’500
I 17250
] 1100
= Q750
0.500
07350
0100
0.000m 0.200m 0.400m 0500m 0.800m 1.000m
time:

‘WBSE: Transient Analysis

Mask Level | Clear

Seueiq | pieogdp  saposed

¥5.2in ¥i5.2in - Gridi0.1in

System | Design Compiler | SCH | Instruments | Shortcuts
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WBSE Model Encryption:

e WBSE Encrypted Library for the component is supported.

e The above example is provided with your installation of this extension and can be found in
<WEBENCH Extension Installation Dir>\WBSE\Examples directory of your system.

The example uses WBSE encrypted model.

Exporting Design from WEBENCH® Designer:

In order to export a design, first open a design in WEBENCH (e.g. TPS62130).

{0 o
] %as v E L]
=lc|@ Bl |53 O] & [\[a [i|w ]| 2] 0]
Back New Solutions Visualizer BOM Charts Schematic Optimize OpVals sim Edit Export Print Share Design Assistant
SCHEMATIC
— s B
L1
Y Y\
220 uH
VinMin =3.3V 47.0 mOhm Vout=2.3V
VinMax =6V lout=1.2A
swW
vos H
Ps62130 Rpg
PG AN
Ell 100 KOhm
FSW
+Vin ss_TRd1
= Cinx
- DEF
——0.100JuF

. NP [ L Rfb2 Cout

Cin FB = 280 KOhned— 55 ¢ ¢
——100uF c —_— Rload
2.00 mdhm s |
——270pF
Rfb1
150 KOhm

J .

Click on CAD export button and choose Altium Designer in Simulation Export panel.
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“ ﬁ 0

80 $1.41

TP$82130RGTR 3.3V-8.0Vio |

Click on Export to download simulation export file. On successful completibh of export process,

e

¥
=

2 [\

WEBENCH® Export . %

ik |_* | @
i\—ll—l

Board Layout (BETA) r

'O Attium Designer
(U Cadence OrCAD Capture CIS
() Mentor Graphics Xpedition€ xDX Designer
(U CadSoft Eagle Schematic Capture (v6.4 or newer)
() P-CAD

() DesignSpark

() Altium Designer
(U Cadence Allegro 16.0-16.5
() CadsSoft Eagle PCB (v6.4.0r newer) CAD Export

(U DesignSpark

() Mentor Graphics PADS PCB

(=) Attium Designer

() TinaTl

"= 7

click on download file and save the simulation xml.

Optimization Tuning

Lowest _
BOM cnsr @

Smallest Highest

Footprint ' | 5 ¥ Efficiency
) -]

Footprint  BOMCost  Efficiency

oo ] (o)

Advanced Options
Soft Start Time (ms):
0.135ms < 0.135 ms < 100ms

Frequency:

" update |

Current Design: #744

IC| TPS62130
VinMin| 33V
VinMax | 6V
source DC

Vout| 23V

Name: TPS62130RGTR 3.3V-6.0V to

= [ -
«[c | sl | O] 2 [\ [of ]
‘ | v ‘ |%|U. ‘ ‘ it £ Tcnn | -n O
Back  MNew Solutions Visualizer BOM  Charts Schematic Optimize OpVals  Sim Edit  Export  Print  Share Design Assistant
WEBENGH® Export x =
Board Layout (BETA) a
() Attium Designer () Atium Designer
() Cadence OrCAD Capture CIS () Cadence Allegro 16.0-16.5
() Mentor Graphics Xpedition€ xDX Designer () CadsSoft Eagle PCB (v6.4 or newer)
() CadSoft Eagle Schematic Capture (v6.4 or newer) () DesignSpark
() PCAD () Mentor Graphics PADS PCB
() Designspark
1
Export
|| (+) Altium Designer
O Tina:Ti
CAD export completed successfully!
Click Download to proceed.
E—
— v
- - == Export Board CAD File(DEBUG)
- =L [ ]
— “J Share this design |
. = " : - -

Open the design in Altium using Open WEBENCH Design from WEBENCH menu bar. You can
simulate design using WEBENCH Simulation Engine.
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WEBEW TPS62130 Transient Simulation

Design Center (Exported from WERENCHR Designer)

iH

Altium Simulation Export Enabled Power Designer Parts

Enabling simulation export requires a lot of validation and therefore currently it is enabled only for
selected set of power designer parts. We have been validating more parts on weekly basis and
enabling them for Simulation export therefore revisit WEBENCH if you don’t find a part which is
enabled for Simulation export.

Exporting a Filter Designer Part:

From WEBENCH menu in Altium Click on WEBENCH Filter Designer to launch Filter Designer.

WEBENCH | Window Help

» WEBENCH Power Designer

WEBENCH Power Architect

WEBENCH FPGA Power Architect
WEBENCH Microprocessaor Power Architect
WEBENCH Filter Designer

WEBENCH Clock Architect
WEBENCH LED Architect
WEBENCH Sensor Designer
TI E2E Help Central

Open WEBENCH Design

E & &L EEELEE

L

ws  WEBENCH Altium Connector User Guide
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New
FILTER DESIGNER REQUIREMENTS

Power LED LED Architect Power Architect FPGA/UP HotSwap Simple Switcher Filters Clocks

Filter Type
(=) Lowpass Click to design with default specifications.
Attenuation
Cutoff Frequency(fc): 1000 Hz
Gain{Ao): 1 v 0.00 daB

|») Search Filter Response () Pick Filter Response
Stopband

Stopband Attenuation(Asb): A5 dB e
5!
Stopband Frequency(fs): 5000 Hz
Supply Voltage

i=) Dual Supply (_; Single Supply

|:| Enter Passband Ripple (AAmax) Specs

|:| Enter Group Delay Flatness Specs

|:| Enter Step Response Specs

Start Filter Design

Next choose the Filter type and click on Start Filter Design.

You will see following in Altium: Choose the Filter type. (Say Butterworth)

BIDXP file View Projact WEBENCH Window Help http:/fwebench.ticom/web * &~ @ -
S *el

e T PRI &) wesencH Designer (Release Date: Thu Jul 24 155230 2014, 1018655 btes]

e
FILTER DESIGNER VISUALIZER (=]
WEBENCHS Optimizer I Change Inputs | Refine Resuits | |
Lot 600 Comt e ] iter Order 4 B
— (<= g = A
[ =14
Cutoft Frequencytcr: 00 "a; u:‘ w2 2435
et = 100 = 0.00 — Aftenuation: .60.1508 ABA10B
¥ sicgbana :
Attenuation ‘Stopband ) ——
Stophand AleouationiAsti: P Passtand Rigple: 088 05898
)
Group Delay Fier Ovser Ateouation | Siopeand froasncrtsk: . [ =
[porerg [ [ o ] oy e
1-Best Pulse Response Suseh oRnoe SomingTime; 1168675Sec 4nISMINSeC
2-Lowes Seiling Tame () Duai Suppy () Single Supply v )
3-Ovleuk Seting - Lowssi Cont Supply Voltage: Step Respoass 0% 152%,
e : e
(=) ———————a|
5 Bost Siopband Attomuation g
Advanced Charting Solutons crarts
X axis Vixis Gubblesite: | Sowsons: (7 toumd ) {1 View & i
Group el | » | Atemustic | = | Fiter Orde | = Setect Filer Respanse Cokor | Order| MaxQ| AN(aH) | Passband| Group | Group | Seting |  Step
Ripple Delay Delay Time  Respoase Gan (08 Phase fdeg)
- o (08) | fmsec) | Pamess | (usec) | Oversmsot -
| {usec) ™ o 3 .
- B “Transitions! Gaussian to 6l Green 4 132 ATE 0.3 JTATE RS 499,385 o 40 -
Linear Prase 005" Bue 4 187 daa  04¥ A3 2em weme e g g’ .
0248 Chtyahey 4208 BAE 048 AT MSIN 6T 6D 1 1 120
- Laear Phase 04" Magenta 4 14 . onr 740 16067 16285 AT . "
. . I = — o5 e o o | e e o | J— J—
[E—————— s oam | s 0w e ame wun om
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- o |
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System | Design Compiler  [nstruments  Shortcuts
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It may ask to login if you are not already signed in WEBENCH.

HAR | L | BRI | #1100 | Pyocos A | Porlaguds | Dealsch  Visicome pkc@ticom -

AR

Back  Mew Visuskier Sm  Eapon  Prt  Share Design
FILTER DESIGNER DESIGH SUMMARY ¢
WEBENCHE Opumizer Schematc

o

Fiter Topology Sgaciicaiion

=

363 KOhm I;)M

P— Bttt

e Pttt e _voe] Fotp T
55 WA WA

GRMZ195C THB12JAD... $0.08 8400l GISmm @ W

Current Design: #1123
Name: Lowpass, Saben ey, Butsrworth

LICES7260M (Dual .

Notes: ¢ Muam GRMZI9E1HI 2JA0. 006 aa0nE I mm @

G2 wuam GRMZ195C1H1Z3JAD. 008 1200 Gismmt @

e T

Lo [\ [id] w

FILTER DESIGNER DESIGN SUMMARY -]

Y
L

1
[ WEBENGH® Export .
Simutation Expart

&) A Designes

i

Il

In WEBENCH Export Dialog box select the Altium Designer radio button and click on export to
download the design in Altium. Open the downloaded design in the Altium as explained above for
Power Designer and simulate it in Altium Designer.

Support

For reporting bugs or any other help regarding WEBENCH® Altium Connector please post your
gueries to WEBENCH Design Center in TI E2E forum from WEBENCH Menu.
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WEBENCH® Simulation Engine Reference Guide

Introduction to WBSE

WEBENCH® Simulation Engine [WBSE] is a general-purpose circuit simulation program that
analyzes electronic circuits using direct-method circuit simulation techniques. These techniques
provide precise waveforms for voltages, currents, and charges in the circuit.

WBSE simulates circuits containing a range of devices, including:
* Resistors

 Capacitors

* Inductors and mutual inductance

* A variety of independent and dependent voltage and current sources
* Lossy and lossless transmission lines

Range of non-linear devices include:
* Bipolar junction transistors

« Junction field-effect transistors

* MOS field-effect transistors

WBSE uses built-in models for these non-linear semiconductor devices and you need to specify
only the pertinent model parameters.

WBSE requires at least one file as input. The input file should contain the circuit description in the
form of a netlist of primitive circuit components, the models used for all non-linear devices in the
circuit, the analyses that need to be performed on the circuit, the options to be used for the
analyses, and finally the outputs that need to be saved.
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Overview

Overview
Analyses performed by WEBENCH® Simulation Engine [WBSE] can be grouped into 3 domains:

* DC domain

These analyses compute the stable dc state of the circuit. All device parameters are computed
first. Next, WBSE performs iterations to propagate the dc values of all independent sources in the
circuit to all other nodes and devices in the circuit. Iterations continue until a steady-state is
achieved. In the steady state, voltage on nodes, charge on capacitors, flux in inductors, and
currents through resistors become constants.

DC domain analyses include:
* OP : operating point analysis
* DC : dc transfer curve analysis

* Time domain

In time domain, WBSE first computes the time=0 steady state solution. Then 'time' is increased
and the value of time-varying independent sources change. As a result, node voltages change,
capacitors charge or discharge, and currents through devices change. WBSE takes appropriately
small time-steps and re-computes the stable state. This process is repeated until the end of the
time-domain simulation.

Time domain analysis includes:
* TRAN : transient analysis

* Small-Signal Frequency domain

These analyses work on a stable operating point of the circuit. At the operating point, WBSE
generates the linearized small-signal model of the circuit. In small-signal frequency domain, the
circuit's behavior is analyzed at different real or complex frequencies.

Frequency domain analyses include:
* AC : ac analysis

The operating point for small-signal analyses can either be a stable dc solution where all
independent sources are set to their "dc" values, or it can be a converged time-point solution
during a transient analysis, where all time-varying independent sources are set to their time
values.

19



Overview: Transient Analysis

TRAN : Transient analysis

A transient analysis performs a time-domain analysis of your circuit over a specified time
interval. Before starting the transient analysis, WBSE computes the operating point of the circuit
using the time=0 values of all independent sources that have a time function. Other independent
sources get their dc values at time=0. This is an operating point analysis that results in an "initial
transient" solution of the circuit. After the time=0 solution is obtained, WBSE starts to increment
'time' in steps. The voltages of all time dependent sources are updated. Capacitive components
in the circuit are allowed to charge and discharge, and flux through inductors is allowed to
change. Currents through devices can change. WBSE recomputes the solution of the circuit at
the new time-point. It does so by starting from the previous timepoint solution. The process
repeats until time reaches the specified stop time for the transient analysis.

Time-stepping

WBSE can take a fixed-time step for the entire transient analysis. More commonly, WBSE
computes a new time-step size at every time-point. The step-size is based on circuit
characteristics, and the rate of change of voltages and currents in the circuit.

Accuracy

Accuracy parameter settings also determine the time-step size. Loser error tolerance settings will
make WBSE take bigger time-steps. This will finish the transient simulation sooner at the cost of
inaccuracies in the results. Tighter error tolerances will keep the time-steps smaller. The results
will then be more accurate at the cost of longer run times.
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Transient Analysis Parameters

Simulation Time & Interval Parameters

TSTEP
Defines the time-step size for fixed time-step controlling methods. It may also be used as default
values of some parameters on some independent sources. An example is the rise-time of a pulse
source.

TSTART

If the waveform output of a transient analysis is not interesting from time=0 to a certain time
value, the size of the waveform files written by WBSE can be reduced by setting TSTART to the
time value from which you want to see the waveforms. This does not save simulation time,
because the transient analysis always starts from time=0.

TSTOP
Stop time value at which transient analysis stops.

TMAX

For variable time-step methods step-size can become large if there is no activity in the circuit.
Specifying TMAX will not allow WBSE to take a step-size larger than that value. The default
(1/20w of TSTOP) can be too large for oscillator circuits. For accurate results on such circuits, be
sure to set TMAX to no more than 1/20w of the period of oscillation.

TRES

Certain devices can cause discontinuous events at their output during a transient analysis.
Discontinuous events include instantaneous switching. PWL and math expression types of
controlled sources can exhibit such behavior. Truncation error becomes large when this happens,
and it can make WBSE take very small time-steps. Reducing time-step to TMIN to locate the
exact corner and recovering to larger time-steps can be inefficient. TRES allows you to set a
higher threshold than TMIN to resolve such transitions.

Usually TRES is significantly larger than TMIN.

Accuracy & Convergence Parameters

LTERATIO

Local truncation error (LTE) is the error in integration over time. This represents the difference
between the computed solution and the predicted solution derived from an extrapolation of the
solutions at the previous few time points. LTE needs to be controlled in a transient analysis to
avoid inaccuracies in results due to very large time-steps.

Tolerance for LTE, or Tolerancecte is defined as a constant multiple of Tolerance NR:
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LTERATIO = Tolerance LTE / Tolerance NR

RELTOL and ABSTOL parameters control the accuracy of the solution to within the specified
tolerance at any given time. This tolerance is called the Newton-Raphson tolerance, or
Tolerancenr. It is defined by the equation:

ToleranceNR = ABSTOL + RELTOL x REF

In other words, LTERATIO is defined as: To reduce LTE, while keeping error tolerance for
voltages and currents the same, you can make LTERATIO smaller. To reduce them both, you
can make RELTOL and/or ABSTOL smaller. If you make RELTOL and/or ABSTOL larger, and
want to maintain the same LTE tolerance, you will also need to decrease LTERATIO.

MAXITERS

WBSE usually takes less than 3 iterations to converge at any time point > 0. If 'MAXITERS'
iterations are reached without convergence at any time-point, the time-step size will be reduced
and convergence attempted again at an earlier time point. In other words, the transient analysis
backs up. Backups due to reaching this iteration limit usually indicates other problems in the
circuit or models.

MAX_LIMITING_ITERS
Maximum iteration allowed during transient with devices enter limiting mode, default value is 200.

uIC

This parameter tells WBSE to bypass the traditional "initial transient convergence” flow and just
use the provided "Initial Conditions" as the time=0 solution. The IT values, if specified, are
ignored. If not used carefully, 'UIC" can cause serious non-convergence problems at the first time
point of the transient analysis. This is especially true if, at the very first time point, voltages in the
circuit have sharp changes from zero or the initial conditions provided.
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Overview: AC Analysis

AC : AC analysis

An ac analysis determines the response of a linearized small-signal model of your circuit, to the
frequency of 'ac' sources in your circuit. Typically, in an ac analysis, you sweep the frequency of
the ac sources while your circuit is biased at the same operating point. WBSE allows you to
sweep other variables as well in an ac analysis.

Prerequisites for AC analysis

To perform an ac analysis, there should be at least one independent "ac" source in the circuit. If
there are multiple "ac" sources, WBSE will write a warning but continue the simulation. The effect
will be a superposition of all the ac sources in the circuit.
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AC Analysis Parameters

POINTS

Number of points through the AC sweep. Definition depends on TYPE of SWEEP.

SWEEP TYPE

Types of Sweep:

LINEAR - Linear. Size will be "(stop-start)/(points-1)".

DECADE - Logarithmic by octaves. Points specified are per decade.
OCTAVE - Logarithmic by decades. points specified are per octave.

START FREQ

Start value of frequency sweep.

STOP FREQ

Stop value of frequency sweep
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Overview: DC Analysis

DC : DC analysis

A dc analysis determines a series of dc solutions of the circuit while one or more circuit variables
are swept. Originally, as the name implies, this analysis was designed to sweep the dc value of
an independent voltage or current source and watch the circuit response.

WBSE computes the dc solution at the first point of the sweep variable(s) starting from zero or
the specified initial conditions. All subsequent points of the sweeps are solved by taking the
previous solution as the initial guess. The assumption here is that the step size of the sweep is
small and so the solution will change very slightly. Two situations invalidate this assumption. First
is the case of nested sweeps when the inner loop variable switches back to its starting value
while the outer loop variable takes the next step. The second case is when the circuit switches
states very abruptly due to high gains of some circuit components. Default iteration count limits,
and step sizes can be adjusted to solve non-convergence problems that such situations can
cause.
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DC Analysis Parameters

POINTS

Number of points through the DC sweep. Definition depends on TYPE of SWEEP.

SWEEP TYPE

Types of Sweep:

LINEAR - Linear. Size will be "(stop-start)/(points-1)".

DECADE - Logarithmic by octaves. Points specified are per decade.
OCTAVE - Logarithmic by decades. points specified are per octave.

SWEEP VARIABLE

Name of the variable to be swept.

START VALUE

Start value of sweep variable.

STOP VALUE

Stop value of sweep variable.
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Tolerance Parameters

Tolerance parameters control the accuracy of a computed value while iterating to a converged
solution. In other words, they limit the error to within the desired tolerance for accuracy. These
parameters are optional and can be specified on all of the analyses described above. Accuracy
parameters are described in the table below.

The equation that uses these parameters to compare two values, Valiand Valz of a variable is:
|Vali— Val2| <= ABSTOL + RELTOL x min (|Val1]|, [Valz])

Here ABSTOL (=VABSTOL for voltages or IABSTOL for currents) is the "absolute" error
component of the error. RELTOL is the "relative" error component.

RELTOL
Default=1e-3
Relative error tolerance.

VABSTOL
Default=1e-6
Absolute voltage error tolerance.

IABSTOL
Default=1e-9
Absolute current error tolerance.

GMIN

Default=1e-12 mhos

This option sets the minimum conductance value allowed for any of the elements in your circuit. A
gmin conductance between a pair of nodes in the circuit is "nearly" an open circuit. The current
through this conductance should be several orders of magnitude smaller than other currents
through those nodes. Generally a gmin conductance should not change your simulation results. If
there are real conductances in your circuit that are close to gmin, you can reduce the value of this
option.
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Model Convergence Options

CHECK_DCMAX
Default=true

If set to "false", this option turns off the checking of currents and voltages at a dc operating point
against the values of CURMAX (Default=1 amp) and VOLTMAX (Default=1 amp) options.

TRAN_LIMITING

Default=false

Enable device limiting during the transient, critical for behavior model or control source with
abrupt transitions.

OPTSTEP

Default=0ff
Enable TI proprietary optimal time-stepping algorithm (still in beta).
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Supported Devices
List of devices that are supported by WEBENCH® Simulation Engine

e Bipolar Junction transistor
Capacitor

Voltage-controlled voltage source
Voltage-controlled current source
Current-controlled current source
e Current-controlled voltage source
e Diode

e Independent current source

e Independent voltage source

e Inductor

e  Mutual Inductor

e Junction FET

o MOSFET

e Resistor

e Subcircuit instantiation

e Transmission line

e Voltage controlled switch



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements,
improvements and other changes to its semiconductor products and services per JESD46, latest issue, and to discontinue
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No Tl components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless
authorized officers of the parties have executed a special agreement specifically governing such use.
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