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WEBENCH® Allegro Connector

Getting started with WEBENCH® Allegro Connector - know how to

install and use
Note: It is assumed that you have already installed OrCAD Capture CIS SPB 16.6 or higher. If not,
please install it before proceeding further.

Download WEBENCH® Allegro

Connector
WEBENCH Allegro Connector C1.3.2-54.3.0
16 Feb 2015 Size: 4,26,88,862 (40.7 MB)

Minimum System Requirements
e 1 Ghzor higher processor
e 1GBof memory
e 5 GB of hard disk space.
e Windows XP, Windows Vista or Windows 7
e Forintegration: Allegro 16.6
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http://www.ti.com/lit/zip/snac066
http://www.ti.com/lit/zip/snac066

WEBENCH® Allegro Connector setup installation

e Download the WEBENCH® Allegro Connector installer.

e Execute the installer file as administrator. It is recommended that you close all instances
of Allegro while installing the connector.

e You should get a welcome screen. Press next to continue with the setup.

)

R Setup - WEBENCH Allegro Connector |o | 2| &2

Welcome to the WEBENCH Allegro
Connector Setup Wizard

This will install WEBEMNCH allegro Conneckar wersion
cl.3.2-54.3.0 on wour computer,

1t is recommended that you close all other applications before
conkinuing.

Click. Mext ko cankinue, or Cancel ko exit Setup,

JZ] TEXAS
[NSTRUMENTS

Mext ] [ Cancel
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e Read and choose whether to accept the license. Acceptance of the license is required to
continue the installation.

#5 Setup - WEBENCH Allegre Connector o] @ /[

License Agreement
Please read the follmwing important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation,

IMPORTAMT — PLEASE CAREFULLY READ THE FOLLOMW IMG LICEMSE AGREEMENT, -
WHICH IS LEGALLY BINDIMG, AFTER Y¥OU READ IT, ¥OU WILL BE ASKED

WHETHER O ACCEPT AMD AGREE TC ITS TERMS, DO MOT CLICK T HAYE

READ AMND AGREE” UMLESS: (13 %OU WILL USE THE LICENSED MATERIALS FOR.
YOUR OWN BEMEFIT AND PERSOMNALLY ACCEPT, AGREE T AMD INTEND TO BE
BEOUMD BY THESE TERMS; OR (2] ¥OU ARE AUTHORIZED T, AMD INTEMD TC BE
BOUMND BY, THESE TERMS OM BEHALF OF YOUR COMPARY |

Imporkant — Read carefully:
In this Agreement “you” means you personally i wou will exercise the rights
granted For wour own benefit, but it means vour company {or vou on behalf of

-

@) I accept the agreement

I do not accept the agreement

< Back |[ Mexk ]| Cancel
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e Select the installation path for WEBENCH Allegro Connector.

Select Destination Location
Where should WEBEMCH allegro Connector be installed?
Setup will inskall WEBEMCH Allegra Connectar inka the Following Folder,

To conkinue, click Mexk, IF wou would like to select a different Folder, click Browse,

_:\Proaram Files 1 Texas Inskruments! Browse, .,

Ak least 34,7 MB of free disk space is required.

43 Setup - WEBENCH Allegro Connector o] @

< Back “ Mexk ] [ Cancel

e Select Allegro Version 16.6 to install the integration scripts.

Select Components
Which components should be installedy?

Select the components you want toinstall; clear the components you do not want to
inskall, Click Mext when vou are ready bo continue,

43 Setup - WEBENCH Allegre Connector ==

[Full Inskallation -

WEBEMCH Simulation Engine 33.9ME

WEBEMCH ECAD Tool Inteqgration 7 1ME
i [ Allegro

L[] allegro SPELG.6

Current selection requires at least 41,7 ME of disk space,

< Back “ ek ][ Cancel
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e Select Create a Program Menu Shortcut then click Next.

*is Setup - WEBEMNCH Allegro Connectar

Select Additional Tasks

Which additional tasks should be performed?

Select the additional kasks vou would like Setup to perform while installing WEBEMCH

Allegro Connector, then click Next.,

additional icons:

| iCreate a Prograrm Menu Shorkouts

< Back, |[ Mext = ] | Cancel
e Review the settings then click Next.
# Setup - WEBENCH Allegro Connector o] @ [
]
Ready to Install
Setup is now ready ko begin installing WEBEMNCH Allegro Connectar on your r

computer,

Click Install ko continue with the installation, or click Back, if vou want to review or

change any setkings.

Destination location:

C:\Program Files (360 Texas InstrumentswBSE

Setup bype:
Cuskom Inskallation

Selected components:
WEBEMTH Simulation Engine
WEBEMCH ECAD Tool Integration
allegro
Allegra SPELG.G

Additional tasks;

F

m

< Back |[

Mexk

] | Cancel
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The valid activation key is checked after installation.
i3 Setup - WEBEMCH Allegro Connector = || =

153

i

Installing
Please wait while Setup installs WEBEMCH allegro Connector on wour computer.

Extracting files. ..

Please wait .. . @

hecking activation stakus,

Cancel

e If the Connector is not activated, click on license request page link to get the activation
key.

i Setup - WEBENCH Allegro Connector =] @ | =
-
WEBEMCH Allegro Connector Activation

To run simulations using WEBEMCH Allegro Connector wou need to obtain an
ackivation key from Texas Instruments Inc,

Login to Ilicense request page Ianu:l paste the activation key below,

[ activate later

Mexk
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When the license request page opens up, enter your myTl user credentials and login.

y .
| WEBENCH ; LogTn x \F
1 https:ffmyportal Scomdpomal/dtprovider=TIRassLoginSingle Containe rdft=rmyti&j5=22843= 1&g oto =htt ps 3 18342 F262 Fusevarti.c om ™ [& D, Seanch
Y
Wi TEXAS INSTRUMENTS Fering - searcr a

Products Application: 5 + oftware Suppo Communicy Sample & buy  About Tl

myT| Account

Existing myTl user? Log in to use WEBENCH®
Design Tools

Your email address

[ New user?
Your myTI password Register for free:
Rt Your country or region

- . lvl
Laxgin |

Forgot your password?

Login information

‘Your email address
Confirm email address
Create @ password
Confirm password

¥ Rernember me
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e The activation key is displayed. Copy the activation code and use it in the next step.

| % WEBENCH® Simulation En... % | +

A € webenchti.com/appinfo/uebenchyscripts/get_whselicense cgiterrar=1EBT9246FSC20DCDCAT1TA5F A TIPS RRAFISEC 1146 3620DT0C0: + & | @) Seorch

Wi TEXAS INSTRUMENTS

B Products @ Applications b Design Support ¥ Sample & Buy Search by part number or keyword

my. Tl Account

WEBENCH® Simulation Engine Activation Code for kartik_s@ti.com

Please note that you should have admin previleges to actiavte the connector. Please
double click on the activation code text below and copy (press Ctrl + C) the string and
paste {press Ctril + V) it.
Activation Code
FF3076F3741 FAD027DFF41 6453924 B4EE4C027 COBCIE 7FB5402 005 DB3EEI6I324EABECAE1 084 209EDBN1 EDCIFBS1 B5ID0ASE] I90A0BD07PFD7 7 CEBDEDCEDBICE |

Benefits of m.Tl Cookies and privacy
« Orderfree samples To access your account, your browser must be setto accepttemporary cookies. However,
« Join TI EZE Community yau do not need to accept cookies to view the rest of Tlearm.

= Sign up for product updates
* hlanage newsletter subscriptions
= Register far fraining and events

= How do | set my browser to accept cookies?
= What's your privacy policy?

» Tag your favorite products ) Tl respects your privacy. Your personal information will be used to tailar communications

« Getpersonalized recommendations and 1o provide you with personalized service.

* Create designs and run simulations with any WEBENCHE Design Tool

« Review, open, update, or delets your WERENCHE designs Tl does not plan to share your information with other 3rd party companies unless deemed

« Optin or out of direct or third parly communications related to your WEBENCHE designs necessary as outlined in our privacy policy. You may optout of receiving emails andime
Tl frequently asked (FAQIS]

e Enter the activation key then click on Activate.
3 Setup - WEBENCH Allegre Connecter =] = | 2=

WEBEMCH Allegro Connector Activation

To run simulations using WEBEMCH Allegro Connectar wou need to obkain an
activation key From Texas Inskruments Inc,

Login to license request page and paste the activation key below,

209EDB01EDC3FE41 853004961 390A0ED0FFDP?CESDS0CEDESCO . [ Ackivate

[ activate later

Mexk
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e You should get an activation successful message. Click Next to proceed.

ip Setup - WEBENCH Allegro Connector = || B | ER

WEBENCH Allegro Connector Activation

To run simulations using WEBEMCH Alleqro Connector ywou need ko obkain an
ackivation key from Texas Instruments Inc,

Login to license request page and paste the ackivation kew below,

209EDED1 EDC3F641 85300496 1 39040B007FO 77 CESDSOCEDE3CAD
Setup (3wl

"B WEBENCH Allegre Connector is now activated. Click "Next” to proceed
¥ with the installation

Mexk

e C(Click Finish to complete the installation.
#3 Setup - WEBENCH Allegro Connector o] = || 2=

-

w Completing the WEBENCH Allegro
Connector Setup Wizard

Setup has finished installing WEBEMCH Allegro Connector on
wour computer, The application may be launched by selecting
the installed icons,

Click. Finish ko exit Setup,
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e You are ready to use WEBENCH Allegro Connector. You will find the WEBENCH menu
and toolbar next time you open Allegro.

WEBENCH® menu

WEBENCH® menu is added to the menu bar in the Allegro Capture window. WEBENCH toolbar is
also added in the tool panel.

Menu -> WEBENCH -> WEBENCH Simulation Engine

E File Design Edit View Tools Place SIAnalysis Macrowpgpice Accessories  Options  Window  Help

U E’ E E lii ID ij S @ S WEBENCH Simulation Engine Edit Simulation Settings m _E-: @

Open WEBENCH Design Create Netlist

v| ° 4 ﬂ 4 A WEBEMCH Design Center D Edit Metlist

H o 5 o Help ’ un Simulation
EE & E‘ g B ﬂ E w @@ & @ @w :Iatliitan:i;un
Eﬁi % B f\_; View Simulation Log

View Simulation Results
[ Start Page ][Emwebench_d... Fl  PacEl

Select WEBENCH -> WEBENCH Design Center to see a list of WEBENCH tools

M

B File Design Edit View Tools Place SIAnalysis Macro Accessories  Options  Window  Help

U E" Q E Kli D ﬂ “5 6’ |: WEBENCH Simulation Engine 4 E G @E m F_il m 'E @

Open WEBENCH Design

- T [ s WEBENCH Design Center WEBEMCH Power Designer

= Z 0 & 44 4 g g

: = Help | | WEBENCH Power Architect

e ke BT R ETTE WEBENCH FPGA Power Architect

; . WEBEMNCH Microprocessor Power Architect
{'F R B BN WEBENCH Filter Designer

WEBEMNCH Clock Architect
WEBEMCH LED Architect
WEBEMNCH Sensor Designer
WEBENCH Interface Designer
WEBEMNCH enabled devices
TIE2E Help Central

Start Page

B Cattime CHavtad
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Select WEBENCH -> Help to obtain the user guide and version details

Allegro Design Entry CIS - [Start Page]
] File Design Edit View Tools Place SlAnalysis Macro [USHE060 ] Accessories  Options Window Help

e

A

Start Page

WEBENCH toolbar

'WEBEMCH Simulation Engine @
Open WEBENCH Design
WEBENCH Design Center 4
Help User Guide
About

Allegro Design Entry CIS - [/ - (SCHEMATICL : PAGEL)]

E File Design Edit View Tools Place SIAnalysis Macro WEBENCH PSpice  Accessories  Options Window Help

R ==

B % 8 4B

[ Statt Page ][Eﬂwebench_d... @ PAGEL

Edit Simulation 5ettings

Run

SR AR ®

‘i R B AN

e |
1 R AN

View Simulation Logs

View Simulation Results

The following options are present under the WEBENCH menu:

e WEBENCH Simulation Engine

Edit Simulation Settings
Create Netlist

Edit Netlist

Run Simulation

Netlist and Run

View Simulation Logs
View Simulation Results

e Open WEBENCH Design

SNVU482

e WEBENCH Design Center
e Links to WEBENCH designer
e Linkto TI E2E Help

e Help
e User Guide
e Activate WEBENCH Allegro

Connector (For future use)

e Updates (For future use)
e About



Exporting designs from WEBENCH®

You can export your power and filter designs from WEBENCH® tools as shown here.

Importing WEBENCH® designs in Allegro®
The following is the procedure to open the design exported in the previous steps.

Go to the WEBENCH menu and select Open WEBENCH Design

Allegro Design Entry CIS - [WEBENCH Power Designer]
El File Design Edit View Tools Place SIApalysis Macre BUUSHA0E S Accessories  Options  Window Help

E L] = E | WEBENCH Simulation Engine  * l
. - »ﬂ Open WEBENCH Design ¥
; WEBENCH Design Center , :
: Help 3 :

Stark Page WEBENCH P...

Select the xml file.
%

74 Select a WEBENCH xml (*_sim.xml) (5]
o
@u'| .+ AllegroConnector_demo - | J-fl | Search AllegroConnector_demo 0 |
Organize * MNew folder ==+ [l @
. WBSE i Name Date modified Type
o+ simexp_archives (Sankwebenc = = = =
| webench_design_3683532_793_spbl6_sim.ml 02-02-201519:03 XML File
4 Karna_Workarea
J Altium
. PCB_Ind_«0197532 N
- Libraries -
@ Documents —
J‘F Music
|| Pictures
B2 Videos
i Computer
& osc
&8 27 (Z)
- |4 [T | 3
File marne: webench_design_3683532_T93_spb16_sirm.xrml - ’Sim XML Files (*_sim.ml) 'l
[ Cpen IvJ ’ Cancel l
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http://www.ti.com/lsds/ti/analog/webench/simexportorcad.page

The design is created in Allegro and opened.
Allegro Design Entry CE5 - [/ - (SCHEMATIC : PAGEL)] ===
B File Design Edit Wiew Tools Place SlAnalyss Macro WEBENCH PSpice Accessor ies  Options  Window  Help cadence -l= =

LB a8 %0 .e SR AAR ®UIE v EaE NI ] - B
B ZO0EARAAON SV O & @S e W DHEEBE M RERA

[ Statrage || wesencH... |Mwebench d..[H]  PAGEL ]
3 T -

3

LP2951 Startup Simulation. (Exported from WEBENCH Designer)

ALK ABE S w2 B

3]
1
-
f.
o
[T} JL
i ) ‘ -
st
1 L,
LP2951.ADJ e Y %
fosmuom [}
L I ek m et q%
e TR
- - Looa 3| %5
1 [e= = =4
- ;Iuﬁ
Ziom

4H

WEBENCH
Design Center

1K [ W

0 items selected Scale=84%  X=0 ¥Y=0
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Working with WEBENCH® Simulation Engine

Edit Simulation Settings

Edit Simulation Settings is used to create asimulation settings file and edit the simulation
settings. This menu entry opens up a GUI, which allows the user to create new simulation
settings file and edit the simulation parameters for existing simulation setting files.

Create Netlist

Create Netlist is used to generate a top level netlist. This netlist contains simulation parameters
for WBSE simulation. These parameters are based on the values entered by the user in
simulation settings editor window.

Edit Netlist

This option can be used to edit the generated netlist. This function enables the tuning of

simulation parameters.
Warning: User may edit the parameters by Edit Netlist menu, but it is better to change the
settings with the settings menu. Changes done through the edit netlist menu will be
overwritten by the next Create Netlist request or Netlist and Run request.

Run Simulation

This function runs the edited netlist of an active simulation settings file. It looks for a netlist (TIS
File) in the desired path and runs it. If the netlist is not present it generates a log message and
asks the user to create a netlist to use the function.

Netlist and Run

This function generates a netlist and simulates it. At every request this function will generate a
fresh netlist from the active simulation settings file and simulate it. This will lead to an overwrite
of any edited netlist already generated.

View Simulation Logs
This can be used to view simulation logs for the last run of any active simulation profile(s).

View Simulation Results

This function is used to display the simulation results in AMS Simulator Window. In first run it
only opens the result DAT file in AMS Window. In subsequent runs it plots the waveforms
plotted in the last session.

Important Note: All AMS windows must be closed before using this function.

Simulation settings editor - Ul components
Simulation settings editor Ul can be opened from the Edit Simulation Settings menu item under
WEBENCH Simulation Engine menu.
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1.

Includes tab

-

74 Simulation Settings EIEI&J

|HC|UE|EJ' | Simulation Settingﬁ [rata Collection ?r

(L7 Lib Files
[ Inchude Filez
[ Simulation Settings Files

ok 5‘ Apply ﬁ‘ Cancel 7

Fig: The Simulation Setting Editor Ul — Main window

1 —Tab displaying the tree structure for all the files included in simulation of the project

2 —Tab for editing the simulation settings for an active simulation profile

3 —Tab with options related to simulation data collection

4 — Project tree displaying the files included in the project

Include Files:
WEBENCH Simulation Engine does not require you to put everything it needs for the
simulation in one single input file. Some pieces of data generated by others can be
included as well, provided the data is available on your network. These could be:
e Models you use on your device instances; these are commonly known as "model files".
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e Sub circuits (stand-alone netlist) of one or more building blocks of your design
e Analysis descriptions and/or options that have been fine-tuned and stored in a file.

Lib Files:
The Lib files references a model or a sub circuit library in another file. It is similar to the
include command.

Simulation Settings Files:
Contains simulation settings for a profile

5 — OK saves the settings and closes the Ul
6 — Apply saves the settings.

7 — Cancel closes the Ul without saving.
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2. Simulation Setting tab

& Simulation Settings - I_ = | |_-5-:h]
Includes  Simulation Setting I Data Callection |
Select Analyziz 1
Analysiz Tppes: @ Time Domain(Transient] © DC Sweep § ACSweep © BiazPoint © Custom
Analyziz Parameters
Fun Optionz —2 TOL Options—3
TSTART: |0 TRES: 10n e
TSTOF; Bilu MAITERS: 40 EE;;?;L 1D|:||:”—
TMax:  |20m LTERATIO: 20 ABeTOL. m”—
TSTER: LTERELRATIO: 20 e 1”—
[ uIC Ma_LIMITING_ITERS: [200 ’ E
PSpice Model Canvergence Options v
[ check_dcmax W tan_limiing [ optstep
Additional Options ——2
“afrite pour custom analyzis command here®
6
Abrupt Trangition Settings Default Settings
] ‘ Apply ‘ Cancel

Fig: The Simulation Setting Editor Ul — Main window

1. Select the analysis to be performed. Selecting Custom enables the user to utilize SPICE
commands directly (in netlist format).

2. Run Options is used for setting the options applicable to a selected analysis
3. TOL options are used for SPICE tolerance settings for the simulation

4. PSpice Model Convergence Options are used to simulate the PSpice behavioral model
properly
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5. Additional Options text box allows the user to enter custom commands specific to the
selected analysis. Data entered in this text box will be directly appended to the created netlist.
Please follow the syntax as described below to avoid any errors while simulating.

Use the following syntax to append to the selected analysis statement
+ <Parameter Namel>=<Parameter Valuel>
+ <Parameter Name2>=<Parameter Value2>
n
Use the following syntax to add parameter to .options statement
.options <Parameter Namel>=<Parameter Valuel>
.options <Parameter Name2>=<Parameter Value2>
.option
Note: Please follow the order as above. First, all simulation parameters, if any, and then

.option parameters

6. Abrupt Transition Settings for adjusting the simulation parameter for simulation of a model
with abrupt transitions (loose setting).

7. Default Settings for adjusting the simulation parameter to default settings.
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3. Data Collection tab

-
74 Simulation Settings - LW =T g

Includes | Simulation Setting  Data Collection

— Punch %olkages

i Mone ©* abmarkers Only © Al 7 Save Upto Levell[l

— Punch Curentz

 Mone & AbMarkers Orly A €7 Save Upto Levelll:l

— Punch PARAMS

= Mone &l

— Show Plotz

i allMarkers € LagtPlat € Mothing

] 4 | Apply | Cancel

This tab provides the options related to simulation data collection. The user can select the
punch options for voltages, currents and PARAMS.

Save Upto Level:
'0' - punch signals at current level (top level of the netlist)

'1' - punch signals at current level and one level below it and so on.
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Creating a simulation setting file

When the simulation settings editor user interface is used for the first time for an Allegro

project, only the Includes tab is enabled. To

start simulation, the user needs to create the

simulation setting file. A simulation setting file can be created by:

e Right click on the Simulation
Settings Files icon in the project
tree and click on Add File.

e This will open a pop-up window
with options for creating a new
simulation settings file.

e Enter the profile name for the
simulation settings file. This will
create a simulation settings file

schematics in the

for root

Allegro design.

e Create Blank Profile generates a

profile with WBSE default options.
the
profile allows the user to import

Importing from PSpice
simulation parameters from a
PSpice (SIM file). The user can also
import settings from a previously
the

created profile for same

component. The simulation profile
for import can be selected from
the combo box in the window. The
image below shows importing
from a PSpice profile.

Note: Simulation profile, when imported
from PSpice profile, will take parameter
values that are compatible with WEBENCH
Simulation Engine. Other parameters are
forced to their default values.

e C(Click OK and a new simulation settings file is created. The newly created file is the active

profile for the simulation.
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74 Simulation Settings

Includes I Simulation Setting l [ata Collection ]

[ Lib Files
[ Include Files
m
Q Add File

Make Active

Delete

" Create Blank Praofile

* |mpart from PSpice Profile

| ~|

" Impart from WESE Prafile

| ~

r"?.é Settings File Name I. = | (=] |_ﬂh]
Profile M ame: k.
|Wt'3'3—t"3"| Cancel |

b

=

(" Create Blank Profile
* Impart from PSpice Praofile

| [~

SCHEMATIC -trans

r"?.é Settings File Name I. = | =l |_£h]1
Frofile Marme: oK
| whze_tran Cerac]




Note: The active profile is the WBSE simulation settings file, which will be used for all operations
like Create Netlist, Run and View Results. The Simulation Setting and Data Collection tabs are
disabled if no active profile is present.

e A simulation setting file can be changed or made active by right clicking on the profile
name in the Simulation Setting File tree and select Make Active.

Note: There is no distinction between active and non-active profiles so be sure you
know which profile is active before running the simulation.

e Once a simulation profile is created and made active, the simulation parameters and
options can be edited in the Simulation Setting tab.

Click on Apply to save the current settings. Then click OK to save the settings and close theuser
interface.

Editing netlist and running simulations

Editing netlist is not recommended if you are not comfortable with the SPICE netlists. Incorrect
editing may break the netlist and may result in simulation errors. If any additional command
needs to be added, it is recommended to add it in the Additional Options area.

To edit the netlist and simulate the edited netlist
e Go to Create Netlist
e Go to Edit Netlist. Modify the analysis parameters based on your design requirements.
e Save and close the netlist.
e Go to menu Run.
The netlist edits are overwritten if Create Netlist or Netlist and Run are used after editing the

netlist. Using the Additional Options area for custom commands saves the commands with the
simulation setting file and is not affected by other operations.
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Getting Help

e WEBENCH® Allegro Connector User guide will be installed by the setup program. User
guide can be accessed from Start Menu -> Programs -> Texas Instruments -> WEBENCH
Allegro Connector -> Documents -> User Guide.

e The User Guide can also be accessed from the WEBENCH menu in the Allegro Capture
Window. Go to menu WEBENCH->WEBENCH Simulation Engine-> Manuals-> User
Guide.

e For help on simulating a PSpice model, refer to:
http://e2e.ti.com/support/development tools/webench design center/

e For help on Allegro-related issues, refer to Allegro help manuals.

Feedback
Please submit feedback to the WEBENCH E2E Community.

See our disclaimer
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http://e2e.ti.com/support/development_tools/webench_design_center/
https://e2e.ti.com/support/development_tools/webench_design_center/
http://www.ti.com/lsds/ti/analog/webench/disclaimer.page

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 any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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