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TINA-TI™ and the Pro™ Tools

The best way to begin a design is to start with the requirements and
use one of the WEBENCH® tools to create a reference design. For
example, for switching mode power supplies, you can use
WEBENCH® Power Designer.

WEBENCH® Power Designer TINA-TI™ Circuit Simulator
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@- TINA-TI 9 Features and Enhancements (1/2)

 FREE: Available at ti.com in 5 languages

« Schematic Symbol Editor:
— Develop custom schematic symbols
— Usable with the Macro Wizard

* NoO active components required for analysis
— Can simulate a circuit with just passives

* Macros do not have to be from TI

— You can import models from other manufactures!

Multi-variable sweeping

Block Wizard added to TINA-TI
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@- TINA-TI 9 Features and Enhancements (2/2)

* Multi-core processor support.
» Faster single core simulation.

* Avallable in English, Chinese, Japanese, and
Russian.

* |nitial Condition and Nodeset Components.

 Linear and nonlinear controlled sources:
— VCVS, CCVS, VCCS, CCCS
— Controlled Source Wizard

WAV files as stimulus (signal source).

Play calculated waveforms on PC's speakers.
— Export calculated waveforms as a *.wav file.
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Models in TINA-TI 9

« TINA-TI 9 will ship with over 1000 models and reference
designs.
— Over 400 power models with reference designs
— Over 600 signal chain models available

 New models and reference designs are added on an
ongoing basis (below parts added in past quarter):

CSD17308Q3  LM22680 LM2853 LMH6629 OPA4180 TPA6211A1-Q1 TPS54418 VCA2615
DRV595 LM25011 LM3414 LMH6640 OPAG27 TPS22986 TPS54478 VCA2617
INA206 LM25018 LM3481 LMH6643Q-Q1  THS4531A TPS43060 TPS61175 VCA5807
LM22675 LM25019 LM48560 LMP91200 TL4242-Q1 TPS43061 TPS62141 VCA5807
LM22677 LM25575 LM4871 LMP91200 TLV2464 TPS51125 TPS65300-Q1  XTR300
LM22677 LM26001 LME49600 LMR12010 TLV62090 TPS51225 TPS65320-Q1
LM22678 LM2830 LME49830 LMZ10500 TLV62130 TPS54231 TPS7A1601
LM22679 LM2852 LMH6523 OPA152385 TLV803M TPS54350 TPS81256
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http://www.ti.com/product/CSD17308Q3
http://www.ti.com/product/LM22680
http://www.ti.com/product/LM2853
http://www.ti.com/product/LMH6629
http://www.ti.com/product/OPA4180
http://www.ti.com/product/TPA6211A1-Q1
http://www.ti.com/product/TPA6211A1-Q1
http://www.ti.com/product/TPA6211A1-Q1
http://www.ti.com/product/TPS54418
http://www.ti.com/product/VCA2615
http://www.ti.com/product/DRV595
http://www.ti.com/product/LM25011
http://www.ti.com/product/LM3414
http://www.ti.com/product/LMH6640
http://www.ti.com/product/OPA627
http://www.ti.com/product/TPS22986
http://www.ti.com/product/TPS54478
http://www.ti.com/product/VCA2617
http://www.ti.com/product/INA206
http://www.ti.com/product/LM25018
http://www.ti.com/product/LM3481
http://www.ti.com/product/LMH6643Q-Q1
http://www.ti.com/product/LMH6643Q-Q1
http://www.ti.com/product/LMH6643Q-Q1
http://www.ti.com/product/THS4531A
http://www.ti.com/product/TPS43060
http://www.ti.com/product/TPS61175
http://www.ti.com/product/VCA5807
http://www.ti.com/product/LM22675
http://www.ti.com/product/LM25019
http://www.ti.com/product/LM48560
http://www.ti.com/product/LMP91200
http://www.ti.com/product/TL4242-Q1
http://www.ti.com/product/TL4242-Q1
http://www.ti.com/product/TL4242-Q1
http://www.ti.com/product/TPS43061
http://www.ti.com/product/TPS62141
http://www.ti.com/product/VCA5807
http://www.ti.com/product/LM22677
http://www.ti.com/product/LM25575
http://www.ti.com/product/LM4871
http://www.ti.com/product/LMP91200
http://www.ti.com/product/TLV2464
http://www.ti.com/product/TPS51125
http://www.ti.com/product/TPS65300-Q1
http://www.ti.com/product/TPS65300-Q1
http://www.ti.com/product/TPS65300-Q1
http://www.ti.com/product/XTR300
http://www.ti.com/product/LM22677
http://www.ti.com/product/LM26001
http://www.ti.com/product/LME49600
http://www.ti.com/product/LMR12010
http://www.ti.com/product/TLV62090
http://www.ti.com/product/TPS51225
http://www.ti.com/product/TPS65320-Q1
http://www.ti.com/product/TPS65320-Q1
http://www.ti.com/product/TPS65320-Q1
http://www.ti.com/product/LM22678
http://www.ti.com/product/LM2830
http://www.ti.com/product/LME49830
http://www.ti.com/product/LMZ10500
http://www.ti.com/product/TLV62130
http://www.ti.com/product/TPS54231
http://www.ti.com/product/TPS7A1601
http://www.ti.com/product/LM22679
http://www.ti.com/product/LM2852
http://www.ti.com/product/LMH6523
http://www.ti.com/product/OPA1S2385
http://www.ti.com/product/TLV803M
http://www.ti.com/product/TPS54350
http://www.ti.com/product/TPS81256
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TINA-TI™ 9: Multi-Core Support

Analysis Options b__(l
General l ERC ]

Dhgital Analyzis
e Ml_jde I Show warnings
" Detailed
x Cancel
{* Percentage Bar Delay: Default - _—
M 9 Hel
S [# Enable gitch control _F neR
Mumeric: precision: 2 = Glitch contral: 50.00%
Whdl / MCL Trahzient
[~ Enable MCU Code debugger Irtegration methad
. " Trapezoidal
[T Generate synthetizable code
{* [Gear

I Compile packages at startup

v Enable digital engine B.x Inteqgration arder 2 -

[~ Enable WHDL mixed mode
Performance

Advanced.. Murnber af threads bMaw -

[vw Matns compilation

Output curve filker [ Enable rn time statistics

[ Filter enabled [ Enable instant diagrar drawing
[ Save all analyziz results
Threshold constant IT
b axirmum skip 100 = [ Digable wamings for large size analysis results

[ Remember diagram settings
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@- Simulation Speed: TINA-TI 7 vs TINA-TI 9

* The table shows the transient sim time.
« Hardware platform: 2.8GHz quad core.

* TINA9 is WInXP/Win7 compatible.

Model TINA7 | TINA9 |Speed-up
(min.) | (min.) |factor
TPS40180 28 14 |2
UCCx809 19 5 3.8
UCC28C43 11 3 3.7
TPS62293 60 3 20
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Installing TINA-TI 9
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Downloading TINA-TI™

"2 8ample & Purchase Cart | English ™ | Wi | BESE | myTlLogin

Select “Tools &
Software”

Tl Introduces Universal
LVCMOS Buffers

« Industry Leading Phase-Noise Floor iff crystal mode
« Ultra-Low Additive Jitter (25fs typ)

« 3.3/2.5/1.81 5V Output Supply

+ Excellert PSAR performance -44 dBdfHz

© Reauest a
i3 TEXAs INSTRUMENTS

Sample & Purchase Cart | English ~ | ®i$3 | B&EE | my.TlLogin
LVCHOS Bufters

Products ‘ Applications

s

| Simple Switcher

Tools & Software

!uppnrt&(:nmmumtv H Sam

Make Your MSP430™
LaunchPad ROCK

Browse products
Amplifiers & Linear

Audio

Broadband RFIF & Digital Radio
Clocks & Timers

Data Converters

DLP® & MEMS

High-Reliability

Interface

Logic

DLP®- TV, Projectors, & Cinema

View new products ©

Power Management
Processors
- ARM® Processors
- Digital Signal Processors (DSP)
- Microcentrollers (MCU)
- OMAP™ Wabile Processors
Switches & Multiplexers
Temperature Sensors & Control ICs

Wireless Connectivity

Calculators & Education Technology

Parametric Selection 7

Find the right part fas|

WEBENCH® Designer

Enter your power supply
uin
vin 140
Vout
Output 33
Ambient Temp

Multiple Loads
Power Architect

Texas Instruments (Tl)is a global analog and digital IC design and
and (MCU)

Ti designs and

company. In addition to analog techn
solutions for analog and digital embedded ar

TI'Worldwide | ContactUs | Website Feedback | my.TlLogin | SiteMap | Bmt\ com (Mabile Version)

® Copyright 1995-2012 Texas Instruments Incorporated. Allrights reserved

Trademarks | Privacy Policy | Terms of Use

Texe

* MP3 record & playback

LVCHOS Bufters

Audio Capacitive Touch BoosterPack
VCMoS. . | * C553x DSP controlled by MCU
Bl

© Buy Now

* Achieves lowest power consumption

e oxe

Products

Analog

SwitcherPro™ Software Tool

Applications ‘ ‘ Tools & Software

‘ Support & C¢

ARM Microprocessors & Digital|
Signal Processors (DSP)

Overview of Tools & Software by processor tyffe

TINA-TI™ - Curcuit Simulation K

WEBENCH® Designer Myvesigns

—_—
Power FPGAluP Sensors  LED

Enter your power supply requirements:

Min Max

Vin 140 y 220 y
Vout lout

Output 33y 20 A

Ambient Temp 30 ¢

Multiple Loads

Power Architect

Single Output
| Start Desian |

View all Analog tools & software ©

IDEs including Code Composer Studio™
(CCStudio™ v5

What's New:
Sitara ARM® Cortex™-A8, ARM9®

CB000™ Multicore DSP
C5000™ Ultra Low Power DSP

Find software and tools for your device
Selecta device

Microcontrollers (MCU)
MSP430™ Ultra-Low Power 16-Bit
Microcontroller

Tools | Software

Stellaris® ARM® Cortex™-M-based
Microcontrollers

Tools | Software

32-Bit Real-time C2000™
Microcontrollers

Tools | Software

Hercules™ ARM® Safety MCUs
Tools & Software

Select Tina-TI
Circuit Simulation

Texas Instruments (Tl)is a global analog and digital
and (MCU) semi Tl designs and

IC design and company. In addition to analog technologies, digital signal processing (DSP)

solutions for analog and digital embedded and application processing

H
TiWorldwide | ContactUs | Website Feedback | my.TlLogin | Site Map | & m.ti.com (Mobile Version)
© Copyright 1995-2012_ Texas Instruments Incorporated. All rights reserved.

Trademarks | Privacy Policy | Terms of Use

Texas Instruments & a member of \<ecia
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http://focus.ti.com/docs/toolsw/folders/print/tina-ti.html
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Downloading TINA-TI™

www.ti.com/webench

W3 TEXAS INSTRUMENTS -

¥ Products ® Applications ® Design Support ® Sample & Buy

[ Home = WEBENCHE Design Center

Links for TINA-TI v9

WEBENCH?® Design Center download

WEBENCH?® Designer Tools & Eco-System

WEBENCH Designer tools are powerful software algorithms and wisual interfaces that
the user to make value based comparisons at a system and supply chain level befo

liver complete power, lighting, and sensing applications in seconds. This enables
a design is committed. This expert analysis is not possible anywhere else.

WEBENCH?® Architect Tools  TINA-TI™ - Downloadable
Power Architect (multi supply) Circuit Simulation

Related Resources
WEBENCH® Designer My esigns

E * PowerLab™ Reference Design

» Processor Power Architect Library

* FPGA Power Architect * Hardware Design Tools and Software Power FPGAMP Sensors — LED
kS

kS

» Spice Simulation Tool I

» Free form Schematic Capture e -
LED Architect (enter lumens) » Application Motes/Technical

All WEBENCH Tools Documents Enter your power supply requirements:
Download Models

» Packaging Information
. . » eLab™ Design Tocls Brochure Min Max
] : » SpiceRack - A Complete list of A ==
WEBENCH Demgner Tools SwitcherPro™, PSpice, Tina-TI™ » Online Training . vin 14.0 y 22.0 y
> Power (single supply) Reference Designs and Spice Models  * Analog eLab™ Videocasts Vout lout
+ LED (enter LED) » Complete SPICE Maodel Libraries * History of Internet Innovation
* Sensor AFE & Sensor Interface + IBIS and BSDL Model Libraries Output 32 v 2.0 a
: Ectwsiﬂters | Amplifiers Ambient Temp 30 ¢
sy Supply Chain Partners:

» All WEBENCH Tools

LEDs INNO\ ATION Multiple Loads Single Qutput
FPGA & uP Power Architect W

Passives Honaring Excellence in Electronics

Other Software

>

¥

>

» SwitcherPro™ Software Tool » Sensors

» ADCPro™ Ewvaluation Software » Test Systems o WEBENCH Help Page
» ClockPro™ Programming Software > Software

» FilterPro™ w3.1 Design Software > Distributors

» TI Gadgets and Widgets » All Partners

» Calculators and Other Utilities
>

Thermal Analysis

WEBENCH® Design Center on E2E
Community
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http://focus.ti.com/docs/toolsw/folders/print/tina-ti.html

@’ Set Program Access and Defaults

!. Pro

Dag

Seq

Ec)
Setl
pe.

= Type the name of a pragram, folder, document, or
= Internet resource, and Windows will open it For wou,

ke Tina90-T1, exe L |

Qpen: |

O+ == o]

9/' Help and Support

ﬂ Log OFf kraz...

Turn OFF Computer.. .

4 start - e w

Installing TINA-TI 9

Tina 9 - InstallShield Wizard

Welcome to the InstallShield Wizard for Tina 9 -

The Inztalls hield Wizard will inztall Tina 9 - Tl of pour
computer. Ta cantinue, click Mest.

@*l Mext > II[ Cancel
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http://www.ti.com/spicerack
http://www.ti.com/spicerack

Installing TINA-TI 9

Tina 9 - InstallShield Wizard

Tina 9 - InstallShield Wizard

Customer Information

Licenze Agreement
Pleaze read the following license agreement carsfully. Pleaze enter pour information.

Prezs the PAGE DOWM key to zee the rest of the agreement. Pleaze enter vour name and the name of the company far which pou wark.

TIMA-TI A
Special Complimentary Bagic Edition 3 Uszer Mame:
Digtributed by Texas Instruments B - —

| Michael Fraznicki |

C 2009 by DesignSoft -Texas Instuments

Compary Mame:

Thiz complimentary, limited, vergion of TIMA [TINA-TI] iz distibuted by Texas Instruments

[TI] in cooperation with DesignSoft, supplier of TIRA, It includes T1 integrated circuit |Te:<a$ Instruments] |
macromodels and application examples and is intended to demonstrate commercial circuit
applications for Tl"s products. v

Do pou accept all the terms of the preceding License Agreement? [f pou

zelect Mo, the setup will close. Toinstall Tina 9 - TI, you must accept this
agresmet,

[ et » l[ Cancel

o
i

]

—
a1}
5
=
E
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http://focus.ti.com/docs/toolsw/folders/print/tina-ti.html
http://focus.ti.com/docs/toolsw/folders/print/tina-ti.html

Installing TINA-TI 9

Tina 9 - InstallShield Wizard Tina 9 - InstallShield Wizard

Choose Destination Location

Select Program Folder
Select folder where setup will install files.

Pleaze select a program folder.

Setup will inztall Tina 9 - Tl in the following folder. Setup will add program iconz ko the Program Folder lizted below. “vou may tppe a new folder

name, or zelect one from the existing folders list. Click Mest to continue.
Toinzstall to this folder, click Mest. To install to a different folder, click Browse and select
anather Folder. Frogram Folder:
[rinag-Ti
E sizting Folders:

Accessones
Admirigtrative Tools
Games
Mentar Graphics 500D
Startup

Texas Ingtruments
Destination Folder Tina7-TI

C:%Program FileshDezignSofthTina 9 - Tl =

I MNext > ][ Cancel ]

@.‘ ‘l MHext > ][ Cancel
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http://focus.ti.com/docs/toolsw/folders/print/tina-ti.html
http://focus.ti.com/docs/toolsw/folders/print/tina-ti.html

Installing TINA-TI 9

Tina 9 - InstallShield Wizard Tina 9 - InstallShield Wizard

Select Environment vanables Select Symbol Set

Enter the lozation of the settings. library and temporary files.

Select the schematic symbol set you want to use:
Settings Folder

|E:'\Ducuments and SettingshkraziMy Documents\DesignS afthyT | [ Browse... ] (#1US [ANSI)

Private Catalog Folder (2 European [DIM]

|E:'\Ducuments atd Settingsikraz\My DocumentshD esignS ofts{T | Browsze.
Shared Catalog Folder
|I::'\D|:|cuments atd Settingsial Users\DocumentshD esignS oftsy | [ Browse... ]

Tempaorary Folder
|E:'\Ducuments and SettingskraztLocal Settingz\TempiDesigns | Browsze. .

@ H [ Mewt l [ Cancel l ®E}| Mewt Cancel
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http://e2e.ti.com/
http://e2e.ti.com/

Installing TINA-TI 9

Tina 9 - InstallShield Wizard Tina 9 - InstallShield Wizard

Start Copying Files

Setup Status
Review settings before copying files.

Setup has enough information to start copying the program files. 1F you want o review or The InstallShield Wizard iz installing Tina 9- TI
change any zethings, click Back. If you are zatisfied with the zettings, click Mext to begin
copying files.

Current Settings:

Setup Type

|nstalling
Compact

|

C:h WFilkers_FilterProhS allen-K ey Gth Order Bezsel LPF.TSC
Target Directory

C:%Program FilestDesignSoftsTina 9 - Tl LLLLEE LR bbb

Prograrm Folder
Tina3- Tl

Schematic Symbol Set

[ £

@:}‘ Mext » ][ Cahcel
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http://www.ti.com/e2e-switcherpro

Tina 9 - InstallShield Wizard

Setup Status

The InztallShield \Wizard iz inztaling Tina 3 - Tl

(T

o1 =

\ ? } Do wou want ko create a shortcut icon to Tina on wvour deskkop?

i

InztallShield

Cancel

Installing TINA-TI 9

Setup has finished inztalling Tina 9 - Tl on your computer.

[Jes. | want to views the BEADME file now.

O-
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Downloading the Model Library

W3 TEXAS INSTRUMENTS T

¥ Products ® Applications ® Design Support ® Sample & Buy All Searche Search by part number or keyword w

= WEBENCHE Design Center

WEBENCH?® Design Center
WEBENCH?® Designer Tools & Eco-System

WEBENCH Designer tools are powerful software algorithms and visual interfaces that deliver complete power, lighting, and sensing applications in seconds. This enables
the user to make value based comparisons at a system and supply chain level before a design is committed. This expert analysis is not possible anywhere else.

WEBENCH? Architect Tools TINA-TI™ - Downloadable Related Resources

Circuit Simulation WEBENCH® Designer  Mybesions

EasyPLL

All WEBENCH Tools Supply Chain Partners:

LEDe INNO\ ATION Multiple Loads Single Output
Power Architect Start Design

»
* FPGA & uP
»

» Power Architect (multi supply) » PowerLab™ Reference Design
» Processor Power Architect > Spice Simulation Tool Library [E—
> FPGA Power Architect » Free form Schematic Capture » Harl:l_war_e Diesign Tools _am:l Software Power FPGA/pP Sensors LED
» LED Architect (enter lumens) » Application Notes/Technical
> All WEBENCH Toals Documents Enter your power supply requirements:
Download Models » Packaging Information
; : » eLab™ Design Tools Brochure Min Iax
] : » SpiceRack - A Complete list of . =
WEBENCH" Designer Tools SwitcherPro™, PSpice, Tina-TI™ * Online Training vin 14.0 vy | 22.0 y
> Power (single supply) Reference Designs and .' =1 gdels * A!ﬂ_alu_g elLab™ fu"ldeucasts . Vout lout
> LED (enter LEDY) * Complete SPICE Model Libraries| » History of Internet Innovation 23 S0
» Sensor AFE & Sensor Interface + IBIS and BSDL Model Libraries Output - W . A
Z Active Filters | amplifiers Ambient Temp 0 o
¥

Other Software

Passives Honoring Excellence in Electronics
» SwitcherPro™ Software Tool » Sensors
» ADCPro™ Evaluation Software » Test Systems 0 WEBENCH Help Page
» ClockPro™ Frogramming Software » Software
* FilterPro™ w3.1 Design Scoftware » Distributors
» TI Gadgets and Widgets > All Partners
» Calculators and Other Utilities WEBENCH® Design Center on E2E
» Thermal Analysis Community

1§ TEXAS
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http://focus.ti.com/docs/toolsw/folders/print/tina-ti.html

w3 TEXAS INSTRUMENTS

¥ Products ® Applications @ Design Support ® Sample & Buy

> > SPICE Model Resources

WEBENCH® Design Center
SPICE Model Resources

PSpice, TINA-TI Reference Designs and Spice Models

Camplete Table with Links ta Files

Downloading the Model Library

Search by part number or keyword w

SPICE Models Downloads

s HSpice Models and Reference Designs

- HSpice Models Collection (ti_hspice.zip)

- HSpice Models Index File (ti_hspice_index.txt)
s PSpice Models and Reference Designs

- PSpice Models Collection (ti_pspice_models.zip)

* TINA-TI (For more info, go to TINA-TI Folder, See FAQs)
- TINA-TI Spice Models
- TINA-TI Spice Models Collection (ti_tina_ti_spice_models.zip)
- TINA-TI Reference Designs
- TIN&-TI Reference Designs Collection(ti_tina_ti_ref_designs.zip)

* General SPICE Models (no specific simulator)
- General SPICE Models Collection (ti_spice_models.zip)

- General SPICE Models Index File (ti_spice_models_index.txt)

I
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Introduction to TINA-TI
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@ Startlng TINA-TI
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TINA-TI Schematic Editor Tour

&l Noname - Schematic Editor |._||E|fg|
File Edit Insert WYiew Analysis TaM  Tools  TI Utlities Help
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E! MNoname - Schematic Editor

File Edit Insert ‘iew Analysis T&M Tools  TI Utilities  Help

TINA-TI Schematic Editor Tour

z 'I'

Basic |SwitchesJ MetersJ I Semiconductar. J Spice
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TINA-TI Schematic Editor Tour

£l Noname - Schematic Editor |-_||E|[g|
File Edit Insert WiewCAnalysis JTéM Tools TIUtlities Help

@|@‘E‘ﬁ'| ‘ F{‘E‘T‘Pﬂ ‘ ‘ ‘ anz - m ﬂmmund =
J+l61Z |G [ Hlw] & |+|~| = e3¢~ e|lele] [ [ [ | | | [ [ [ I
Basic |Switchesl MetersJ Eourcesl Semi g I
— T&M Tools Help ~
ERC... 3
Mode . Calculate nodal volkages
v . Table of DC results

Select Control Object o D Transfer Characteristic,.

Set Analysis Parameters, .. Temperature Analysis. ..

DiZ Analysis 3

AC Analysis k
. I : Calculate nodal voltages
Transient...

Table of AC results

Steady Skake Solver, .. AC Transfer Charackeristic, .,
Fourier Analysis b— | T——
Moise .ﬂ.nalysis. v _) Fourier Series. ..

Options. ..

L
:

L

_Noname

[&5h Exit % 996 - 306




@ OPA348 with a Capacitive Load

Let’'s simulate the OPA348 with a 1 uF load

T - Vout
< {

V225 = + VGL ,, ULOPA348

Cllu ——
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Select an Operational Amplifier

~? Noname - Schematic Editor

[+ Lo lvlse] olol+][+ alfe = § ol
J%l@ﬁ%@l@ll%@l@l@l HERN

/ Basic ASwiches AMeters ASources ASemiconductors \Spice Macros /-
'\ 4

1. Select Spice Macros

2. Select op amp
symbol — list
opens Operational Amplifiers

0PA343
OPA3S0
opazszs | @ ———_———— 1
OPA354

0PA3SS
OPA3S7
OPA3SS

|

| |

| 1> |
Shape: [ | ¥ adoseect : Ut OPAAE |

|

|

Mandacturer. |Al | 507305
3. Scroll list and select I~ Show all componerts

op amp - click OK [ ok ] X cocd | 2 hep |

4. Click on symbol and
position in workspace

v

< >

i3 TEXAS
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Add Capacitor

JNo;\ame Schernatlc Edltor = |E] IXI
[_‘liITIVI ﬁl“-L”__Jr—j § o] Eapacion =]
J+[¢[# =[] x|

“\Basic {Switches [ Meters |Sources A Semiconductars ,(Sp«:&acros /

~

1. Select the capacitor symbol
to add capacitors.

D
¢ U1 OPAZ4S

Cllu

C1 - Capacitor % | il
Label o \

Parameters (Parametats) = \
o ol h!r s ]
& inite - . .
M 0 = ' 2. Double click the capacitor
T [Relativ - .
3. Type over the 1uF value and _~ Srpmatus o C ;‘ to view the parameters
. Lineat temp, coef. [1/C] 0 = |
enter the new capacitor value | uadse temp coet 1) 0 E |- =i
Maximum voltage V) 100 E |
Maximum rople curent (4) ‘1 J= 10
Fault b
2 ] Xorm] 7 10
< >
\Nename ANoname /
i3 Texas
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Manipulate Components

s Noname - Schematic Editor | [O[X

| [l i (=4 I\ ] [ el
[~ s lo| vl Slal+ ][ @l =1 1 ol E =
o B L+ —_ M
[+l ¢ [£[STotElw] &[4~ =[5e3[-~[s= )
“\Basic {Switches AMeters ,(chaj(Senicondudas ASpice Macros /
7 ~
Use rotate and mirror functions, or
right click to arrange components
Complete component placement
and ready the circuit for wiring I:

Cancel Mode U1 OPA348

Last Component C1 990N

ko Repeat ‘—I i—“

Wire

Aukbo Wire

Delete

Rotate Left e Or

ratateRight | —— double right click

Mirror to access menu

Properties. ..

Enker Macro <
<l >
Noname

i3 TEXAS

INSTRUMENTS




# Noname - Schilj

Add Sources, Generators, and Wiring

. . Tools Help
- }lelln'g f—u_\rlllctloi " ,r?jJIFwac*o‘ —S
J+|¢[=[6| & Hlw] &[]~ = lde 3|~ [F[4] [ |

“\Basic {Switches %Q emiconductors ASpice Macros /

Supplies and signal sources
selected from Basic or Sources tabs

'\.‘;' 28

T
Wire — place pointer on component /

End node (small red “x”) and click to
start wire. Unclick at desired end node.

—
<
Noname ANcaame /

1

Common connection
symbol in Basic tab
- Add label

Vout
-

[ €

13 TEXAS
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Function Generators

2 Noname - Schematic Edita

¥G1 - Yoltage Generator [‘5—<|

File Edit Insert View Analysis T8 L abel NS —
abe
IT * l J IT|%| l I L I I_ SIW Parameters [Parareters) ClICk on the Slgna| bOX,
[ 4 (2] 2 [ 22l 2 DC Lewvel [v] 0 (a/ i

‘” +| CD - @ I@l@ I'WV %‘ | '||||Signal Sine waw J _then C“Ck on the 3
“\Basic {Swiches {Meters {5 ources |Semconductors opic| Internal resistance [Ohm) 0 ] adjacent dots that appear

10 ztate IrpLt

Fault M are . .

The Signal Editor appears

Y

Double click on generator VG1 ] Select signal

The parameter table appears type
o K annceI| ? Hel

& Signal Editor

MEREESEEE

| Ampiitude [V] (4] 100m
Frequency [H2] [f) 1k

Riza/tall time [<] [tau) in

| .:':-+ ;-" L AL Ve 346
ctw A [AT
T=14=1m

Set the Amplitude,

Double click DC Frequency, Phase, etc.
Sources to set up 2 ¥
parameters >
i3 Texas
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Performing Analysis with TINA-TI

Running Electrical Rules Check (ECR)
Running DC Analysis

Running AC Analysis

Running Transient Analysis

Design a Stable OPA348 Buffer Circuit

Power Modeling in TINA-TI

J@ TEXAS
INSTRUMENTS
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opa348_w_1u - Schematic Editor

File Edit Insert View

~ILs
—a
L

[+]a]Z[s]®]2

"\Basic {Svches [Metess {Souices AS

start an ERC

b T

Note: performing any
Analysis will automatically

Analysis

Mode...
Select Control Object
Set Analysis Parameters...

T&M Tools Help

M ol | |-

Running Electrical Rules Check (ERC)

Select: Analysis > ERC

g] Iﬂesislor

=

[<Tsglal |

DC Analysis 4
AC Analysis 4
Transient..,
Steady State Solver ...
Fourler Analysis 4
Noise Analysis...
Options...

V225 VG

|

This wire
intentionally
incomplete

Vout

1 OPA348
.

I

ERC Report

&% Electric Rules Check

Generating graph...

Graph generation is 0K, Starting ERC...

‘W arning: Pin 4 of Subcircuit U2 is not connected.
W arning: Wire iz not connected,

Done (0 emors; 2 warnings)

Click Brw of the errors/warnings above to highlight the questionable wires or compaonents

in thel schematic editar.
Be-check I

v gutomatic ERC

¥ Ehow on W arhings Cllzs

Help

/

Click on error line and the error
Is highlighted in the schematic

13 TEXAS
INSTRUMENTS
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DC Analysis

Select: Analysis > DC Analysis > Calculate nodal voltages

File Edit Insert View

(@] @ [y <]
IR EEE

“\Basic {Swiches AMelers \Sources AS

#lopa348_w_1u - Schematic Editor

T&M Tools Help

Mok . I~ [ L] ]
Select Confrol Object
Set Analysis Parameters. ..

Calculate nodal voltages

AC Analysis dl Table of DC results
Transient... DC Transfer Characteristic...
Steady State Solver ... Temperahre Analysis. ..
Fourier Analysis »

MNoise Analysis...

S L1 OPA345

|_R100[7.47] -18.75ub, ~
|_R101[56,55] -2.29n4, =
|_R102[56,58] -2.29n4, =
|_R103[53.19] -2.29n4,
I_R104[57,19] -2.29n4,

I_R105[4.42] -27.43ub, 3
1 DAncran 41 DT AN —
~Show

v NodalVoltages [V Curents
[v Other Voltages v Outputs

X Cancel ? Hep |

!ﬁw w 'Iu/

i3 TEXAS
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©opa348 w_1u - Schematic Editor

File Edit

= W IG_j f_*‘i
J+@l#
"\Basic {Swiches {Melers ,(Sowces A_

Select: Analysis > AC Analysis >
AC Transfer Characteristics

Insert View RGN

T&M Tools Help
ERC...

Mode. ..
Select Control Object
Set Analysis Parameters...

DC Analysis
AC Analysis

Transient...
Steady State Solver ...
Fourier Analysis

MNoise Analysis..,
Options...

Calculate nodal voltages
Table of AC results

AC Trarnsfer Characteristic...

AC Transfer Characteristic@

Start frequency I'IU— Hz]  |& OK
End frequency 10M Hazl | % Cancel |
Murber of points 100
Humber o p | 7 5 |
Sweep upe
" Linear % Logarithric
Diagram
v Amplitude [ Mypquist
[~ Phase [~ Group Delay

I Amplitude & Phase A
| |

|
i

1
Enter start & end
frequencies

' Select sweep type and
plot diagrams

Lt OPA34E

i3 TEXAS
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Double click on an axis

to arrange the scale \

Set Axis box appears

_

Label ——
Testt  |Gan(408) i
F;CHIJ Name: Asial Size: 8 Style: Normal X Cancel
Numbers
Fomat |Engneeing 1k - 7 Heo I
Divide by factor. |1 Precison; |2 =
Foot .| Name: Arid Size: 8 Style: Itakc
Scale
Liwear-dB w | Lowerlimit, |-40
Ticks: 5 3 Upperlimit [a0

[ Foice size seltings when 1esize window

lv Found axiz scale

Enter axis limits
and other settings

File Edit View

Noname - AC Bodeb
- = _Helpe”

T

Text entry

AC Analysis Transfer Characteristics

Gain-Phase, Bode plot for OPA348 w/1 uF Load

=]t

1~ O st Al Y| 2l

20.004

=) gl %J[—@\ :
Sy

OPA348 Buffer with 1 uF Load

0.00-

Gain (dB)

-20.00-

-40.00-

0.00-
-100.00

-200.001

Phase [deg]

-300.00

-400.00F————+rr1

1

10 100

T

1%

T

Frequency (Hz)

10% 100k s 10M)

T T T

AC Amplil AAC Ampli2 AAC Phasel AAC Bodel AAC Bode2 AAC Bode3 AAC Boded AL Bodeb AAC Bodeb

i3 TEXAS
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Transient Analysis

Select: Analysis > Transient Transient Analysis @

_ Start display lD [s] :
#2opa348_w_1u - Schematic Editor .
- - E_r_'ld dlspla}l 3m [S] x Cancel
File Edit Insert View ERREWSEN T&M Tools Help N |
= — i
_Dl_g,l_jg 7 [Tf_]_ ERC... =l ﬁ (" Calculate operating point E displ
_” __Jr__l CD #] @ |@-I§ Made. .. -~ | (* Use initial conditions nter display
2| 7| ¥ ' ¥ || ¢~ o
B (e T Toaaems Select Control Object Zero initial values Start and End
Set Analysis Parameters... 7 (D s et e times
¥ Si gsn al Editor DC Analysis S ~ Integration method —
AC Analysis 4 (" Trapezoidal * Gear ‘
Trarslent g
“ I }l | U‘ 'S’U{ Steadly State Solver... Integration order 2 ~| _SeIeCt )
, : Fourier Analysis > . Integration
5 [¢ Noise Analysis... method and
f V-
J ——— v II A I order
! gl ‘[:5 % R
v225 = | e ye U1 OPANS
v £\
¢ 2 s :
VG1 set for T o '“i{
~ 1V unit step 1 =
Start at 20us E ?
2
< >
\opadds w_lu/
i3 Texas
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Time domain Graphs

Square Wave Response — OPA348 Buffer with 1 uF load

& Noname - TR resulté

File Edit WView oo
! |
=8 e g
100.00m Separate Curves
V51
100.00m | - o
200.00m L File Edt Help
=11 E_l Zoom l:_u +Z .
toa ol rormal zoom Chri+Ak+Z
¢ Digplay meas
vo ut 4 Corm ounees In sorean resolution
Collect curves
Crefault curve width
Wachor lad shyle L3
Setgrid color
-200 OOm | T | T | T | e xeﬁa:“ Ciri«D
0.00 1.00m 2.00m 3.00m e g
Time {s) |
ATR result] ATR result2 ATR result3 ATR resultd ATR result A TR results /

1§ TEXAS
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=]

Hopa348_w_1u - Schematic Editor =13
File Edit Insert View Analysis T&M Tools Help

I A 2 O B | N L o] [Resntan

I+ G[F| D[] |4 [ == o] 36|~ ] 4 |

|

\Basic {Swatches (Meters | Souces A5 emiconductors ASpice Macios ]

Insert resistor between

op amp output and the
¢ load capacitor

-~

Design a Stable OPA348 Buffer

GBWPppz45 = 1 MHZ
C,=1uF
R, =22 ohms

also
Ry of OPA348 ~ 50
ohms
R, > 5.6 ohms

38



Stable System - Transient Signal Results

i Noname - TR result7

File Edit WView Frocecs Help
| | [ | . ] | l<b | a4+ | -~
= BE g TG~ 0NN BAY
100.00m
VG1 )
: \ C.=1uF
400.00m— |
200.00m—
. ] ‘ ohms
: L
-200.00m— : : : : . ,
0.00 1.00m 2.00m 3.00m
Time (s)
TR result] ATR result2 ATR result3 ATR resultd ATH result5 ATR resulté ATR result? I

39



@ Go Back to the AC Analysis

C, has Modified the Open-loop gain of the OPA348 Considerably

# Noname - AC Bode4

# Noname - AC Bodeé

File Edit View ; Help File Edit View | : Help
| e o 04+ - +ol¥
28 BE« Q9 TEFE~ O Y| S a8 T A0 AT S
20.00~ 20.00~
{ ]
o P OPA348 Buffer with RL and CL load
® { 2
& 2000 G 001
o ] @
] OPA384 Buffer / No Load
40004 -20.004
1
o0 ) { 0,00
o 0.00:\
$ -100.00 3 100,00
= v -200.00
£ _200.00 2
a & _300.00
-300.00 . —r r — : : -400.00 ; ' . ; ' !
20 100 1% 104 100K B 10M| 10 100 ik 10k 100k 1~ 10M|
Frequency (Hx) Frequency (Hz)
VAL Amplil AAC Amph2 AAC Phase1 AAC Bodel AAC Bode2 AAC Bode3 AAC Boded / AC Amglil i2 AAC Phasel fAC Bodel AAC Bode2 {AC Bode3 AAC Boded fAC Bode5 \AC Bodef
i3 TEXAS

INSTRUMENTS 40




Power Modeling in TINA-TI vO

« TINA-TI v9 is much faster for power simulation
* Improved convergence algorithms
* Multi-core support

* TINA-TI v9 has more power model support
« Over 200 power models built-in
* Reference Designs for each power model

{I}; TEXAS
INSTRUMENTS
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Power Example

A Typical Load transient simulation for the
TPS54331

Vphase
.

Note: Soft Start cap reduced for shorter simulation time

% _L 47u _L 9 47u %RLCE" 3.3 @l ©
BOOT 3 FH spese S

E'N“ TPS54331 Ci':::r + % ESR 5m % ESR Em o B B

55 VSEN 83 l Sl

13 TEXAS
INSTRUMENTS
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@ Power Example

Results: 3.3V V,; @ 1A with a 500mA pulse

3.39 -

Vout /
0.00—
1.51—
0.00-
15.09—_
o |
-451.89m —k=

0.00 1.75m 3.50m
Time (S)

13 TEXAS
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@ Power Example

Results: 3.3V V,; @ 1A with a 500mA pulse

340 ] iy
7N
/ .,
g "y "‘"'--
Vout [r——————r \\ ,.'-,__ T
N 7
] N
3.20
1.55 ]
AM1 i / \
900.00m —
15.09
Vphase
-451.89m
2.40m 2.60m 2.80m 3.00m 3.20m
Time (S)
i3 TEXAS
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Other TINA-TI Features

Importing 3" Party Models
Noise Analysis

~ourier Analysis — Distortion
DC Sweep

Post Processing

Test and Measurement
Parameter Stepping

J{; TEXAS
INSTRUMENTS
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& b340a.cir - Notepad
File Edit Faormat Wiew Help

R R R R TR R R TR R TR AR R T R TR TR R TR R R TR R TR TR R T T

“ Cupﬁright: “

%  Thomatronik GmbH, Germany i

* Anfo@thomatranik. de *

R R R R TR R R TR R TR AR R T R TR TR R TR R R TR R TR TR R T T

H SPICES

.subckt h340a 1 2

ddio 1 2 Tegd

dgr 1 2 grd

.model legd d 4s = 1.29079E-005 n = 1.30606 rs = 0.0238242
+ eg = 0.A51876 xti = 1.88%931 tnom = 27

+ <jo = 5.63505E-010 vj = 0.700074 m = 0.617102 fc = 0.5
+ Tt = 1.4427E-00% bv = 44 by = 10 af =1 kf = 0

.model grd d is = 1E-015 n = 0.780978 rs = 0.311944

+ eg = 1.00036 xti = 0.205739 tnom = 27

. ends

Importing a 39 Party Model into TINA-TI

I

TEXAS
INSTRUMENTS
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E‘! Noname - Schematic Editor
File Edit Insert Wiew Analysis Ta&M BEEH

=|e|\ls] B[ [+ <
| NSEEIEIE

B azic |SwitchesJ Meters] Sourceslﬁ

TI Utilities  Help
Diagrar \Window
Metlisk Editor

Find Companent. ..
Re-read symbol database
Re-compile Library

Fe-build Librar
® . I Mew Macro \Wizard. .. I

Renurber Components

-+
=

v Lock Schematic Editor
v Dock Metlist Editor

Importing a 3rd Party Model into TINA-TI

=ES)

ﬂ |Gn:|und

3

Mew Macro Wizard

Select the source of the macro.

Macro Mame

3

w3404 Diade]

~
f“
{* From file

|E:'\D ocuments and Settingstkraz\Desktopib340a.cir
" From the Web

_ Sowe |

Defaults
Labet|SCK

WHDL

Parameter3:|

Help @—} New> |

o
-

Cancel |

¥ |~ [

1leo[e]e|®] |

Mew Macro Wizard

Select the shape you want to assign:
" Auto generate shape
® + f* Load shape fram library
L& |
B4
APt -
Filter
[~ Show zuggested shapes only.
* { Motice: If vou can't find the shape vou are looking
for, uhcheck this checkbox, )
Search:
Murmber of ping
O =»|i: ~
Shape type:
®I » |Diu:u:|es ﬂ
Help Cancel |

47


http://focus.ti.com/docs/toolsw/folders/print/tina-ti.html

= .
e New Macro Wizard

Importing a 3rd Party Model:
Getting the Pinout Correct

jid .
e Mew Macro Wizard

B=1(E3

[12 A} ol 29 C

Unconnected pins Unconnected pins:
Metlist: Metlist:
* Thonatronik , Germany * L * Thomatronik GmbH, Germany * ”~
* infolthomat * * infoflthomatronik. de *
FEFE T T E TR T T T T TP E TR LT T LT TR EERET Y = o o o el e i el il e e e e el =
® aPI0 * APICEZ
subckt .3ubckt b340a 1 2
ddiao 1 b ddio 1 2 legd e
3 | = < | =

Help < Back Cancel Help ﬁ+ Mext = | Cancel

13 TEXAS
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http://focus.ti.com/docs/toolsw/folders/print/tina-ti.html
http://focus.ti.com/docs/toolsw/folders/print/tina-ti.html

Save Macro

B

by Recent
Documents

ol

Dezktop

ty Documents
by Camputer

P

by Metwork
Places

Save in: | () MACROLIB

DELAY_AN, TSH

Full adder YHDL.T5M
FULL_ADD, TSM

Half adder YHDL.TSM
HALF_ADD, TSM
HC4046, T5M

Ideal Transformer, TSM
INDUCTOR. TSM
KP-201255C.ksm

MC140188, TSM
Mounting Hole.tsm
PIC16FE4A.ksm
PIC16FICSP.tsm
Resistor-DIP4,tsm
SMD Oscillatar tsm
stlatch, T5M
S-DIP4, TSM

TIMALab_TCedge.tsm

[ £ E-
Barrel Jack.tsm L2930, T5M TRANSFOR.TSM
CAPML,TSM LAPLACE. TSM UA741,T5M
04093, TSH LMFELOSACH, tsm LLMZB034, TSM
Crystal Microphone, TSM [ LM317.T5M YDR, TSM

RCZS50-TQ144.ksm
WCFO1SYO20. Esm

RUIT,TSH

File: narme:

340275

il

Save as type:

| Schematics Macro [*. TSk)

@ Save |*
| Cancel

Help

=01 B3404 Diode

=

Importing a 3rd Party Model

The macro file is ready for use, it can be inserted by selecting
Insert/Macro, or by pressing the Insert button below:.

| .

m Inzert

13 TEXAS
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Noise Analysis
OPA363 + resistor noise

Select: Analysis > Noise Analysis

OPA363 Noise Analysis
Moise Analysis ['5_<
R1 1k R2 99k —
[TV Swtfequency 10 | (M 0K
- End frequency I'IEIEIk— [Hz] X Cancel
Mumber of points IW ? Help
Ul OPA363 S/M Signal Amplitude— [1
N Diagrams
VGl é [ Output Moize [v Total Hoize
W Input Noise ™ Signal to Noise

Input Noise and Total Noise
responses are selected for simulation

13 TEXAS
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Datasheet vs. Simulation
Noise Analysis

INPUT WOLTAGE MOISE SPECTRAL DENSITY im ———— 1
vs FREGQUEMCY ~| Total noise

1000 | integrated noise from ]
_ - ~110Hz to 100kHz in
E':: | g e il
S OPA363 RTI [ . _—
= -L_\\H 1] .gloou —
8 ~ datasheet 3 -
= 100 ] S /
5 ~ [
£ =] |
! (
E_ui T 10u

I 10 100 1k 10k 100k
10 Frequency (Hz)
10 100 1k 10k 100k
Frequency (Hz) H
OPA363 Total noise
1 | ; simulation
OPA363 RTI Noise
Spectral Density

S - G =100V/V

T T

= 1N OPA363 RTI ||

e ~ simulation

g ™
£ N
-\
10n
10 100 1k 10k 100k
Frequency (Hz)
i3 TExas
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Fourier Analysis

Fourier Sawtooth Wave

test circuit
R6 10k
U1 OPA355 J: vvv
- N ™ <
o o o o
+ + + +
VG1 VG2 VG3 VG4 =
VG1 5kHz 1Vp-p phase Odeg
J__ VG2 10kHz 500mVp-p phase 180deg
; £ VG3 15kHz 333mVp p phase 0 deg
VG4 20kHz 250mVp-p phase 180deg
TinaTI70

First Step: perform a Transient Analysis

Fourier Series for sawtooth wave

X(t) = Cl sin @t —lsin 20,1 +lsin 3w, t —lsin 4ot +...
T 2 3 4

where: o, :21_—7r T =period V=V e

3.00

Voltage (V)
[E=Y
o
o

=5

0.00

-1.00

AN

2.00—

| Output waveform |

| Input waveforms - 1st four harmonics

VGl
VG2
VG3

VG4
VML

o

0 250u

500u
Time (s)

750u

A\
¢

m

Result from TINA-TI
Transient Analysis

13 TEXAS
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Frequency, Amplitude and
Phase Fourier Analysis

Fourier Analysis > Fourier Series

=% Fourier Series

Sampling ztart time
Baze frequency

Mumber of zamples

4000
Gk
16334 -

X]

Calculate

400.00m

200.00m /\

Voltage (V)
o
o
o

\

. l—_lA -400.00m
Humber of harmanics 7 X Cancel 0.00 300.00u 600.00u
Eormat |E * exp(] * [kt + fi]] ﬂ Time (s)
?  Help
Dutput |VM1 ﬂ T 00.00m
Tranzient inital condition Liaty
{* Calculate operating point 150.00m
" Usze initial conditions * Press Calculate % A/Iﬂl
" Zero initial values e Then Draw 2 100.00m A
= .47m
£
< e VT
Fourier coefficients 50.00m 41.58m
k Amplitude (C) Phase (o] “
0 280,74y 1] 0.00
1. 125m -90 100.00-
2 E2.47m a0 ]
cl 41.58m 90 g 000
4. 15.59m a0 2
£, 20.39p 3.22 £ -100.00] -90 ~ "
B. 9.48p -148.32 ] -
i 2.86p 43.07 -200.000 ; -
1 4 5 7
Harmonic distortion : 61.322% Base frequency 5k[Hz]
i3 TEXAS
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DC Analysis —
DC Sweep With a Window Comparator

£ Tina-TI WinComp 01 - Schematic Editor

File Edit Insert Wiew FEGEREES TéM  Tools Help

| ||| 5w : Select: Analysis > DC Analysis > DC Transfer...

—L*
-

= Mode. ..
J‘ _'7_ ‘ (D q Select Control Cbject

—"-LE asic A Cvitches 4 Meter Set Analysis Parameters, ..

DC Analysis Calculate nodal woltages | TlN.'&.—Tl Wl ndOW COmparatOr e:}{ample |
AC Analysis ¥ Table of DC results
Transient... D Transfer Charackeristic. ..

Skeady Skake Salver. ..
Fourier Analysis

Temperature Analvsis, ., el

Moise Analysis, ..

A LR 10
Opkions. ..

Enter start and end
sweep voltages e

51 100

P1 20k

DE Transfer Characteristic

Weld
+
[ | =
) T I
Start walue 5 [+] “ oK = Win 0

W15
I

Ly p—
End value 5 ] X Cancel ;T '
Murnbeer of poirts 100 2 Help v REF200 100U
| npLit Yir -

[ Enable hpsterasis run \

Enter input source

13 TEXAS
INSTRUMENTS




Vertical scale:
The output
response

C:\Program Files\DesignSoft\TINA TI 7.0\Tina Tl session\Wind Comp_01.... [ |[B][X]
File Edit Miew Help

=l BEalg [Ty

#5 ~ O 3H

5,00

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

[P rafio setto 50% | |
e M
E: 1 1 1 1
ak] 1 1 1
R R S
s . . .
P SRR SR S S
SO0 e

-5 4.0 -3.0 2.0 -1 . 1.0

Input voltage )

____________________

B e ]

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

20 30 4.0 a C'l

_"-lDE result] f

Comparator Output Response vs.
Input Source

Horizontal scale: The input source, V,y, IS swept from -5V to +5V

I

TEXAS
INSTRUMENTS
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e - Schematic Editor,

CNENEEN Te  Tools  Help

ERLC...

Mode...
Select Control Chject

Set Analysis Parameters., ..

D Analysis

AC Analysis
Transient. ..

Steady State Solver...
Fourier Analysis

| ‘ | | | | Enter Start
Macros / and End
Calculate nodal walkages temperatu res

3 Table of DC results
[Z Transfer Charackeriskic, ..

Temperature Analysis, ..

Start temperature

End temperature

Humber of pointz

DC Analysis: Temperature Analysis

Select: Analysis > DC Analysis >Temperature Analysis

Temperature Analysis [g|

Ty [C] v oK
125 [C]
100 ? e

3

Pt100 RTD Temperature Sweep
INA333 chopper A is drift free

INA333 output, G= +60V/V EresN(=3

7|51~ O S Al 3]y

File Edit Vigwr e
. =d BE g
% RS 1k 2.50
2 INAZES INAZES 2.00-
R1.100 R2100
1 s
R71.7k 8 . % 4 504
S =
3 _i_ =
4100 i +3 T :
Pt RTD 1.100n . 91800 1.00—
Iw 15 =
1+ S00.00m T |
=215
ICRTL = 7500, I -100.0 62,8
R 1k 1

-25.0 125 0.0 875 125.0
Temperature (C)
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Post Processing Analysis

£ Tina-Tl Filter, comp - Schematic Editor;

Flle Edit Insert Wiew Analysis TaM  Tools  Help Goal: Find the diﬁerence In the tWO

|| o[ [« = o] T[] o]+ [[i & filter gains across frequency
[ L[ 1Z[S[85] B &[]~ =]}

\Basic 4 Switches AMeters 4Sources 45 emiconductors 45pice Macros [

Select the Post Processing function icon

10kHz Low-pass Filter
gain vs. freq. comparison é@% Ta—— e

al.hj + -
= e pE e T##EHM%H%L’L“U’
R2 34k I
—_ATLV
24 ————rr —— ——rr ———r
1 150p . Lo R EY P Lo
[ . oo A oo ! oo
Ve . oo oo o oo
RiSdk | R3 105k S S SO L N LI NN
e | T ' R R | L
| veew (A R R AR
Tc2ATn ek i oo oo e oo
I Ut OR35S0 ] R o : R oo v
- - i} TTUTTTYTYTIORY A s i : i R A
= 1 oo oo . R oo
1dB Cheby c oo oo . R oo
R2 287k ‘=
" ]
1100
/|
[T
Rt 287k | B3 1.8k
" wia(Cheh)
3 |
WEIO T X1 R
- - - W -36 t iiiiiiii t iiiiiiii t iiiiiiii e B B B B R
w125 vaes 100 Tk 0k 100k b |
' —- ’
== v Frequency (Hz)
31000 41000
—— "AC Amplid ) AC Ampls
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Math Tool Applied after an Analysis

Postprocessing

Avallable curves: Curves o insert;

r - 1
Add x> -
Wo[Cheb) e P05IPTOCESSING [z
<< Remove Available curves:

] Curves to insert:
Select a filter’s Delete VD&Eutg Add > ' 0K
output voltage —
Show << Remaove X Carcel
/ ST Pt ? Help
[~ Modal Voltages - —
Select OUtpUtS [ OtherYaoltages S b
[ Curents v Outputs
. — Nodal Volages Select math operator
[ User defined g f “Built-in f . "
 Messusment [ OtherVoltages rom “Built-in functions
i | Currents
Us=er defined curves .
- | Bwilbin funcions [~ User defined Add using down arrow
[ Measurement c¢ Less
Line Edit
=er defined curves
Vo [But
2 (Bue) (=] | Built-in functions: |/ | =
Line Edit ; Name new function
. Vo (But) (3] /Vo(Chel) (=) .
Enter each voltage in then Preview
the line editor using / New function name: and Create
the down arrow [ ~ [rimpis Create
Add math function * /* " evrosdodt  [Preven
| | [ B Plat
I3 TEXAS
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Ratio of Two Curves

Gain (dB)

N
=

-
@

-
he]

[e>)

o

1
0]

N
N

&
@

¥
£

----------------------------------

-----------------------------------------

‘E\/oE(BEL;t) A

10.04k; 16.97) |
Vo(Cheb) A:(10.04k; 19.95) |

“FilDif” is the ratio curve
created using TINA-TI's

Post Processing function

] FilDif A:(10.04k; -2.98)
: — T — T EEmmEe T
100 1k 10k 100k

Frequency (Hz)
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Test & Measurement: Using Virtual
Instruments

Select: T&M > Oscilloscope (etc.)

Eﬂ! Tina-Tl 555 TM - Schematic Editor,
File Edit Insert View Analysis BEIGN Tools Help

Ii?r| E‘ Iiﬂr| |&| ITE Funckion Generator J |_ m m
| |

Multimeter

4 ﬁg:j | ¥ Recorder | | | l I e
J| = ‘ /&j‘ >|< Oscillascope -] Oscilloscope - Virtual |-_||E|E|
\Basic ASwitches iMeters {Sources Signal finalyzer wcros f Trigger Horizontal
WET 1YW bl 1Y IW Source Time/Diy
TLC555 Astable Oscillator R |Single R
f=10kHz, 20% duty cycle Level Position
[ = || [ =l
15 B _._;.- ..%_-.-,ﬂ-'-..--'.- o . Fﬂ Mode
20 .y Il O YT s
}—'- |||= T T e | [ Storage
_L H H | H H ) Bun Stop X Source
- 11000 = o o et e R S e vl
»—»—| " ! ! ' ! ! Store | Erase |
R1 289K é —— ]; Nt LT Channel -
] Reset § R3 10K |l IR VM1 “lf | Volts/Div
Disch ot al Coupling ’173
oA hresh ;3"\1 ﬁi ‘?];: ﬁfj IE =+ | A Position
R2 1154k g ) ¥ : : ; : o
D1 14 45 Y L ot Cursor Data On ! =l
EE 4
- - ITE m 1 4 t| ¥ ﬂ @ @ Auto |
c31on . = L1 TLESSSS N L

I Wil \ /
- A circuit measurement point
is selected by name
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lTemperature and Parameter
Stepping

&3 Tina-T1 OP2 - Schematic Editor Select: Analysis > Mode

File Edit Insert Wiew FEGENEEN Té  Tools Help
ERLC...
= @] [1]Gh |
‘ j::ll" ‘E :I;' EIE Select Control Object
J . Set Analysis P " - Analysis Mode 5election @
4 Basic ASwitches 4Meters =h ANAlySls FArameters. .. |
D Analysis o Current Mode ¢ ok
AC Analysis b (v 1Elngles ) " Parameter stepping
Transiert. .. | X Cancel
Steady State Solver... [ =) " Temperature stepping
Fourier Analysis » ? Help

Moise Analysis, ..

Opkions. ..

Select: Temperature stepping
or Parameter stepping

13 TEXAS
INSTRUMENTS

61



Sweep

Analysis Mode Selection E|
Current Mode ¢ 0K
i~ Single i~ Parameter stepping
x Cancel

i+ Temperature stepping

?  Hep

Temperature stepping

Temperature Stepping Applied to a DC

VS1 is swept using DC Analysis >

Temperature Stepping is selected DC transfer > Characteristic to derive
the output span at stepped temperatures

Pt100 RTD Temperature Sweep
INA333 IA has negligible drift

+3V

g R5 1k

Start temperature  |-100 Humber of cazes |5

End termperature  |100

§ R1 100 § R2 100

\

The temperature will be stepped across 5

discrete temperature from -100°C to +100°C

R4 100
g § R3 100

Pt RTD

Set RTD Relative /

Temperature to 0°C

I(RTD) = 750uA i

A ' -

Set R1- R3 Absolute
Temperature to 27°C

R6 1k
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Voltage Out vs
Voltage

p—, T [ T3
— WM1[2] -50["C]

VMA[3] 0{°C]
VMA1[4] 50[°C]
VMA1[5] 100[°C]

225

Vm1 output span
with Vg, at 1.5V

Vaoltage (V)

. Temperature vs. Input

Vm1 output span

with Vg, at 4.5V
1.50 2.25 300 375 4,
Input voltage (V)
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Example

Parameter Stepping: DC and AC

TR eeracive Ton Tod OPA380 Transimpedance Amplifier
FRG R1 is Stepped to Affecting Gain and AC Response

Mode. ..

Faults enabled

Stress Analysis Enabled
Select Optimization Target

Select Control Object

Set Analysis Parameters, ..

or  g5lu| ¥+

Analysis Mode Selection

Current Mode
" Single " Worst Case

(" Temperature stepping ¢ Monte Carlo

{* Parameter stepping

Parameter stepping

Sweep type

Mumber of cases |3 (% Lagarithmic

Selected control
object — R1

x]

V’ i IG1
x Cancel
P Help

Start walue  |[E End wvalue 1M

" Linear " List J

OPA3801 OPA380
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Parameter Stepping: DC ana AC
Example

OPA380 transimpedance amplifier example
R1 Log stepped 10kQ, 100kQ, 1MQ
Input current swept, R1 stepped Select: AC AnaIySiS >_ )
AC transfer characteristic

[ VM1[3]: 1M Ohm |

| VM1[3]: 1M Ohm |
VML[1]: 10k — [VViE]
\\..

e

| VM1[2]: 100k Ohm |

Gain (dB)

500.00m — T
0.00 2.00u
Input current (A)

M~~-

] T TT—

Select: DC Ana|ysis > 1s0{— Frequency swept, R1 stepped
DC transfer characteristic o I A A
1k 10k 100k 1M

Frequency (Hz)

4
(4]

Phase [deg]
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File Edit Insert View EAnaIg,'sis T&M  Tools TIUtilities Help

=@ 8= &5

{ _L| q)l—g
= | R |+
Basic ISwitchesl Metersl

+

ERC...

Mode...
Select Control Object
Set Analysis Parameters...

DC Analysis

AC Analysis
Transient...

Steady State Solver...

Fourier Analysis

[ e g

=N

1| 3|~ [ 4 | @

®

®|®

Calculate nodal voltages
Table of DC results
I DC Transfer Characteristic... I

Temperature Analysis...

Noise Analysis...
g
= Options...
b ptions,
o -
3
E
=
(=]
+ =
=wi:t & é’ .
=] z
= —
=
g

I

Vis=

DC transfer for parameter stepping

”
DC Transfer Charactenstic M
|
Start value II:I [n:nhm{ \/ ok
End walue |2Elk [ohm] 3 Cancel
Humber of points |1 a0 2 Hep
| npit A1 -
[~ Enable hysteresis 1
R3
S
R5
W1
Wa
W3
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The result of R1 stepping

| 27 Noname - DC result6

File Edit View FProcess Help

= H B @g TG~ O S b~ [ 4 2

609.39m—

Voltage (V)

319.70m—

30.00”] L ""|""|""|""""|""""

0.00 500k 10.00k 15.00k
Input resistance (ohms)

20.00k

DC transfer for parameter stepping

I
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@ Controlled Source Wizard

E_.! Honame - Schematic Editor

File Edit Insert Wiew Analysis T&M Tools TIUtlites Help

kA= e e A e 1 R N
JoTxlofaolxh |

Bazic I Switchesl Meterz| Sources | Sem

>

Select Sources Controlled Sources

ooz =1 Y

bars I Spice Macros I

WS

WS [Separated contraling component]z]]
CCCS [Separated controling compaonent|z]]
WCCS [Separated contraling component]z]]

[ I'q|=-ln.=|r.=|h=-r| ot
Controlled zource wizard

Ing component|z]]

X Cancel |

13 TEXAS
INSTRUMENTS




@ Controlled Source Wizard

{Woniinear VALUET| Manfinear/(TABLE]

Exprezzion

Controlled Source Editor x|

Kl

Enter your expression here

Select the Output t"_fpe_lﬂ
b

Select the Inputs nputs |

=] l Check |

— Outpuk

Murnber of valtages

i+ ‘oltage

i Current

Murnber of currents

NN

A | [

[T Differential

Shape:

| -]

o K

x Cancel |

7 beb |

Expressions are entered in the
dialog area. The expression will
relate the inputs to the outputs.

You can use “if” statements,
regular expressions, and
functions in your expressions.
Built in functions include sin(x),
cos(x), sgr(x), sqrt(x), min(x,y),
max(X,y) and others. A full list
can be seen in the Help section
for built-in functions.

In the Table mode, the block
uses input and output data
pairs.
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Controlled Source Editor

Nonlinear/(VALUE] | Nonlinear(TABLE)

E sprezzion

J

iF M) > WINE]L 5, 0]

™~

output a hi

Compare the two voltage, and

gh or low value

4]
[rputs I j
— Inputs Clutpt
Muriber of woltages |2 :ll (+ Voltage [ Diferential
ifferentia
" Curment
Murmber of currents IU ill
Shape: I
& 0K | X Cancel | ? Help |

Controlled Source Wizard
(Comparator)

C31

‘e -
nz out(v) P

Place the controlled source
and connect the two voltages
and monitor the output.

C31

Yout:1

out(v) Pl

¥ Wt RPZ
?, VG2

I
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Honame - TR result3
File Edit View Frocess Help

Es-|E| e &ﬁIT El>|

=10l x|

7|1~ O k] Al | 2

5.00—

Vout

0.00-
1.00

VG

-1.00-
1.00

VG2

-1.00-
0.00

TR result] | TR result? TR reaylt

500.00u 1.00m
Time (s)

Controlled Source Wizard
(Comparator)

The output is the
comparison of the two
different frequency sine
and cosine waves.

The comparator could be
made with more than two
inputs and you can operate
on the inputs to customize
the comparison further.
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@ Controlled Source Wizard (Limiter)

Controlled Source Editor x|
{iniinear/ALUETY| Nonlinear/(TABLE] |

C51 - Controlled source wizard x|
Exprezzion
Label C51
Parameters Farameterz] if ()0, MIMMNT), 0.7), Masp T, -0.7]) ﬂ
| Operation mode
/ \ Modify Expression and
Click to access the expression number of inputs
Kl Ll_l

¢ 0K X Ear‘u:ell ? Help Inputs /I j Check, |

|npLitz ‘ Cutput

|1 =l | & ‘altage
Murmber of voltages =1 I | Differential

" Cumrent

Mumnber of cuments ID :ll
LS Vout:1 Shape: | J
e D e
= g/ k. x Cancel | ? Help |
i3 TEXAS
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@ Controlled Source Wizard (Limiter)

Noname-TFr. result? =10l x|

8 | Tlsigfiva ~ Of s 2~ [ (2D

File Edit Wiew Process Help

=l B« &

800.00m —

Wout

-800.00m -
1.00—

WG

'.:r. ﬂﬂ T I 1 |
0.00 500.00u 1.00m
Time (s)

TR rezult] | TR result2| TR resultSl TR resultdl TR result5| TR rezultE TR result? I

The voltage is now limited
between 0.7 and -0.7.

Note that the voltage
between the limits is not
effected. It could be
modified again by adding
another controlling block or
by use of a more
complicated expression.
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Piecewise Linear Source from file

]
Label CiEN!
Farameters [Farameterz]
DC Level [V] Ll
[ Signal
Internal reziztance [0hm] 0 / ______ [l
[0 ztate | Fipt
Fault [ one /
¢ ] x Cancel | ? Help |

Navigate to the file location and
load it into the Signal Editor. This
may take a few seconds for a large

file. Click Test to see the waveform.

&= Signal Editor X|
U | ~ | ;| H | : | a Sianal ] ” |
, ] =

MNew
Save
Save As...
Set Font... x
ﬂ Test k
Prezz the Test button to zee the zignal.
. : |Line:'| Cal: 1 Test | Menu |
g/ k. x Cancel | ? Help
% Signal Editor x|
L'ﬁ\ / |_| L'A'l Fignal [t
LLZ v TV TO TV PD#JC*‘%'W““’
Maw: 15066754 3E-3 0.0002563778315394169 =
5.475369941358525E-3 0.000560658355149972—
9.478369594138525E-9 0.0010&63€6301335871
1.1478365959413852E-8 0.00133332972852408
1.3478305959413852ZE-8 0.001810503e934 7547
] 1.54783699413552E-8 0.0018527855634543%
1.94783699413853E-8 0.0024662107389157€&
1| | »
. Prezs the Test button to zee the signal.
Wi -617 .81 70850M ax 2.5m 2

Line: 1 Cal: 1

¢ 0K | X Cancel | ?  Help
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@ WAV file used as an input

Once the WAV file is selected, navigate to the location
. Vel for the .wav file to be used. Once loaded, the play arrow
@ will become green and you can test it if you wish.

% Signal Editor x| = Signal Editor x|

L| =] £l 4 B ] P £ 1| =] o] i Bl B B £2] 2 e

I Load ik file. . IE:'\F'mgram Filez [x26]\DesignSoftiTina 3+ | Load W file...

Mot Lt I™ Repeat Mode et I™ Repeat
® Mono L bk I~ Embed inWa fil

® Moo Lk ™ Embed in WY file
F=EE =T b ax voltage I'I B L =T b ax voltage |1
v 4 ok I X Cancel | ? Help W DK | X Cancel | ? Help
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WAV file used as an input - Example

. | Distortion Circuit |

Run Analysis/Transient...

i M R1 10K RZ 1M 200.00m
4 f] bl I SPH1AT
- = z & SP1
SW-SPST] -200.00m
800.00m —
=
With the settings of this distortion circuit you can not anly see the Ve
wavefarms but also listen to the effect of distortion.
Press the TR button to start simulation and playback on the -600.00m — i I ' |
loudspeakers of your computer 0.00 250 200
) Time (5)

Press the A key on the keyboard or change the switch to disable 193 14m—
or enable distortion.
You can also run a Transient analysis from the Analysis menu and 5P1 i
display the waveforms. If you click on a curve you can also play it
back by pressing the green arrow-shaped Play Sound button on the
toolbar of the Diagram Window. This feature is especially useful -193.42m -
when your computer is not fast enough for interactive playback. 703.12m—)

VG1 |

-695.31m : i . T . i . |
3.00 3.00 3.01 3.01 3.02
Time (s)
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@ WAV file used as an input - Example

Select Analysis—> Transient
Run the simulation for a few seconds.

Muname - TR result1 =100 x] .
File Edit View Process Help BOth the InpUt and
= e B g | Tl a ~ O S AP | 4 2D the output file can
200.00m be played through
the speakers built
sp1 into the PC.
Output
You can hear the
o changes from the
circuit (in this case
. added distortion),
make modifications,
Input .
and listen to the
-600.00m R L D L I’eSU|tS.
0.00 1.00 2.00 3.00 4.00 5.00
Time (s)
_TR sl |
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WAV file used as an input - Example

The WAV file is the time domain input and the circuit operates on the
WAV file to produce the desired output.

This example can be found in the Examples directory under the sub
directory WAV file examples.

Limitation: TINA-TI v9 cannot play the file in real time using the TR
button or the keyboard button interfaces, as the instructions on the
schematic describe.

NOTE: In order to play back the modified waveform, you must select
it by right clicking on the waveform in the waveform viewer. The arrow
for playback will become green and you can then hear the resulting
waveform.
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Where to find Models for Tl Products

%{ TeEXAS
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@ Where Can | find Models?

Tl Product Folders

— Models that have been released are placed on
TI's website in the product folders

« ESP

* Tl Spice Rack
— http://www.ti.com/spicerack/

— Updated regularly with new model releases

— WEBENCH® Design Center home page
(http://www.tl.com/webench)

{i} TexAS
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http://focus.ti.com/docs/toolsw/folders/print/tina-ti.html
http://www.ti.com/webench

i3 TEXAS INSTRUMENTS

¥ Products

B Applications

b Design Support ® Sample & Buy

TPS40210

(ACTIVE) Wide Input Range Current Mode Boost Controller

T T LT L Ty 5outof5

2 reviews | Add your review and give us feedback

L Technical
Documents

T Sample &
* * Buy

A Description &
Features

Datasheet

&@a + > 4.5V to 52.V INPUT CURRENT-MODE BOOST CONTROLLER. (Rev. E)
,L (PDF , 1274 KB) 12 Oct 2011

¥ View All Technical Documents

Description

Models in Product Folder

~ All Searches

Search by part number or keyword

¥ Worldwide (In English)

EPitchPak
B Alert me about changes

Tools &
Software

Support &
Community

Circuit Design & Simulation
¥ Models
¥ Design Kits & Evaluation Modules
¥ Reference Designs
¥

¥

The TPS540210 and TPS340211 are wide-input voltage (4.5 V to 52 V), non-synchronous boost controllers. They are suitable for topologies which require a
grounded source N-channel FET including boost, flyback, SEPIC and various LED Driver applications. The device features include programmable soft start
overcurrent protection with automatic retry and programmable oscillator frequency. Current mode control provides improved transient response and simplified

loan compensatian. The main diference between the two parts is the reference voltaoe to which the errar am

nlifier requlates the FB nin

Show More

Features

Example product folder for the TPS40210. Clicking on “Circuit Design

Featured Tools and Software

> TPS40210 PSpice Average and Transient Models
(Rev. D) (Simulation Models)

» Development Boards/EVMs (Development
Boards/EVMs)

> |solated Flyback 30V@0.4A for Alarm Systems
(Hardware Reference Designs)

¥ View All

WEBENCH® TPS40210

Min Max Range
Vin 200 — 1400 V 450-5200V
Wout za50 V 5.00-300.00V

Ve = ~mn AR

& Simulation” under “Tools & Software” takes you to the
section in the product folder where the models are located.

Different model types and Reference Designs may be available.
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Tools & Software

Circuit Design & Simulation

WEBENCH® TPS40210

Models in Product Folder

Win WMax Range
vin 500 — 1400 V 450-5200V
Vout 2450 V 5.00-300.00V
lout 150 A =30.00A MOdEIS (?)
Ambient Temp 0, =100C Title «~ Category * Type # Size (KB) # Date # Views #
Bnlﬁ\ge;t/"l v TPS540210 PSpice Average and Transient Models (Rev. D) PSpice Model ZIP 216 KB 21 Aug 2009 454 views
0:
Smallest G Highest TP340210 TINA-TI Average Reference Design (Rev. B) TINA-TI Reference Design TSC 412 KB 21 Aug 2009 243 views
Footprint Effici
o e TPS40210 TINA-TI Average Spice Model (Rev. A) TINA-TI Spice Model zP 9KB 21 Aug 2009 263 views
| STHbIl | IBDMC“‘I IEfﬁCie“WI TPS40210 TINA-T Transient Start-up Reference Design TINA-TI Reference Design (Multiple Files) 03 Dec 2008 235 views
859 $6.04 1%
TPS40210 TINA-TI Transient Start-up Spice Model TINA-TI Spice Model (Multiple Files) 03 Dec 2008 349 views
— TPS40210 TINA-TI Transient Steady State Reference Design (Rev. B) TINA-T Reference Design  (Multiple Files) 03 Dec 2008 252 views
a7.5
. TPS40210 TINA-TI Transient Steady State Spice Model TINA-TI Spice Model (Multiple Files) 03 Dec 2008 317 views
= J;‘r . é aos {f ~ Show Less
-‘, T 900
R Design Kits & Evaluation Modules (2)
Name «~ Part# + Type s
o HEa. Ba.... wll .
659mm? Development Boards/EVMs TPS40210EVM Development Boards/EVMs
T e TS TS Power Stage Designer of Most Commeonly Used Switchmode Power Supplies  POWERSTAGE-DESIGMNER.  Analysis Software
Models (7) Reference Designs (101)
Title - fegory * Type
Description ~ Part# ¢ Company 4
TPS40210 PSpice Average and Transient Modgls (Rev. D) PSpice Model P
TPS40210 TINA-TI Average Reference Desiofl (Rev. B) TINA-TI Reference Design TSC 100VAC-265VAC 100W High Bay LED Lighting {100V @ 1.24) PMP4862.1 Texas Instruments
10Vde-100Wdc Input, 12V/1A SEPIC converter PMPG545  Texas Instruments

|
Show More

Design Kits & Evaluation Modules (2)

Show More

Name -~ Part#

Development Boards/EVMs TPS40210EVM

&

# Type *
Development Boards/EVMs

I
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Models at http://www.ti.com/spicerack

www.ti.com/spicerack Contains all available SPICE Models

Contact Us Worldwide: United 5t

Wi# TEXAS INSTRUMENTS

Search by part number or keyword

¥ Products ® Applications ¥ Design Support ® Sample & Buy

[ Home = WEBENCH® Design Center > PSpice, TINA-TI Reference Designs and Spice Madels

WEBENCH® Design Center

PSpice, TINA-TI Reference Designs and Spice Models

Available in
Part Number SwitcherPro™?

TINA-TI Reference Design

TINA-TI Spice Model

ACF2101 FSpice Madel
ADS6E128 TINA-TI Transient Reference Design | TINA-TI Transient Spice Model
ADS6129 TINA-TI Transient Reference Design | TINA-TI Transient Spice Model
P Ly = TIMA T Tramciant Doforam I} Pt TIMATI Tramciant Sni hMedal
R i C e ¢ U e e e s
FSpice Transient Madel (Rewv. &) TINA-TI Transient Spice Model
TP540193 In SwitcherPro FSpice Model TINA-TI Average Reference Design | TINA-TI Transient Spice Model
(Rev. A) TIMA-TI Average Spice Model
TP540195 In SwitcherPro PSpice Average and Transient TIMA-TI Average Reference Design | TINA-TI Transient Spice Model
Maodel (Rewv. A) TINA-TI Transient Reference Design | TINA-TI Average Spice Model
(Rev. B)
TP540200 In SwitcherPro PSpice Average Model (Rev. C) TIMA-TI AC Analysis Reference TIMA-TI Average Spice Model
PSpice Transient Madel Design (Rev. C) (Rewv. &)
TINA-TI Transient -5.2V Buck/Boost | TINA-TI Transient Spice Model
Reference Design
TINA-TI Transient Buck Reference
Design
TP540210 In SwitcherPro FSpice Average and Transient TINA-TI Transient Start-up TINA-TI Transient Start-up Spice
Models (Rev. D) Reference Design Model
TINA-TI Average Reference Design | TINA-TI Transient Steady State
(Rev. B) Spice Model
TINA-TI Transient Steady State TINA-TI Average Spice Model
Reference Design (Rev. B) (Rev. A)
ITRedAn314 0o Modol fo TIhL TI T H G o TIhL I1 2o Rodal
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http://www.ti.com/elab

Power Models Demystified

* All power models are encrypted with
supported simulators.

« Supported Simulators:

— PSPICE

* Encrypted models require version 15.7 or newer.
» Unencrypted models can be used in most of the
older versions.
— TINA-TI: All of the .tsm and .tsc files on the
web are encrypted and can be run with
TINA-TI 7/9 or TINA Industrial 7/8/9.
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TI E2E™ Community

Ask questions, share knowledge, explore ideas, and help
solve problems with fellow engineers on the TI E2ZE™ Community

Access to arich library of
technical content et ||

Facilitates connections T| E2ETM

with like-minded -
engineers Community

W3 TExaS INSTRUMENTS

Takes personalization to
a new level

B Products

TI E2E Community Join | sign in
© Support = Videos - Blogs 0\‘

Support Community Activity SHARE  wf &2 &7

+ Amplifiers . Steve Widener replied to BQ27505 Current Sense Common Mode range Tl E2E community Design
+ Applications in Battery Management - Chargers Forum. hasbeen =gr,
o @° 16 Mar 2010 10:12 AM redesigned!w\ Something.org

+ ARM® Microprocessors |

ER& Andres Blanco replied to PBTL with TPA3121d2 in Audio Amplifiers |
# Clocks [ Qi
+ Data Converters @3 1 2010 10 1 DExpl:,m;the

new features
+ Development Tools ens-i ros S|
Power 1 icrocs
- DLP & MEMS (Micro-Electro- g 1 2010 10 1
Mechanical Systems
en o

Videos

Advanced search
functionality

Recognizes the

Involvement of active _ _
members http://e2e.ti.com
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http://focus.ti.com/docs/toolsw/folders/print/tina-ti.html

| E2E™ Community — Questions on

Ina-Tl
‘ Products H Applications H Tools & Software ‘ Support & Community Sample & Buy H About Tl
" Tl EZE"‘ Support Community Contact Technical Support
o 1 gl to.engi , solving probl Asia
Europe, Middle East, Africa L

E2E Support F }
upport Forums {’ TEXAS INSTRUMENTS

Amplifiers Interface
Applications Logic ¥ Products ¥ Applications ¥ Design Support ¥ Sample & Buy
ARM® & DSP Microprocessors Low Power RF & — —

Wireless Conne_~ “2M=

Clocks & Timers

Data Converters Elrjlo:;n:;zl:";s'-rl E2E ™ Community WK leh Dashboard Con
© Support Forums - Videos -Blogs © Groups

Power Managerr
DLP® & MEMS

RF & Digital Rad
Embedded Software

Other Analog &'IBerse TDpiDS DE'\ - A wm_ @ [
m“ b [ +1 OShare
_ wezico. WEBENCH® Design Center
WEBENCH®E Design Center questj Welcome to the WEBENCH® Design Center Section of the TI E2E Support nde i faverit
. = Community. Ask questions, share knowledge, explore ideas, and help solve & group to favorites
Code Composer Studio engine problems vith fellow engineers. To post a question, click on the forum t=b then "New .| Get this RSS fead
Bost".
TI C/C++ Compiler Subscribe to group activities ¥

MAVREK Toolbox

Home Announcements Forums Files Design Notes New Post

Browse Forums
@ show all E2E Forums - - -

FOrul power and Lighting Tools Forum %

Support for Power and Lighting designs, using the WEBENCH Processor Power Architect, FPGA Power
All Re A chitel:t,. Power Designer (=ingle supply) Power Architect (multi supply), LED Designer, LED
Tane Architect, and SwitcherPro™ Power Supply Designer tools.

.
h tt . //e: !e t I C O m Signal Chain/Signal Path Tools Forum *
is is = Si i =i ssi . icati
D . . . This forum is ‘Fcr support of Signal Chain (analog signal processing, clocking, data communication and 44 2012/4/18

integrity, etc.) designs, using WEBENCH Sensor AFE, Sensor Designer, Active Filter Designer,
amplifier Designer, EasyPLL and FilterPro™ tools.

241 Yesterday

Simulation and Models Forum =
This forum is for support on simulation, modeling, and TINA-TI. Learn more about TINA-TI at 292 Today
eve O pl I le n OO S www.ti.com/tina-ti. To view PSpice and TINA-TI model availability, go to www.ti.com/spicerack

Tools - Other Forum *

General questions and support for other tools in the WEBENCH® Design Center: selection tools
(F’cf\uer Quick Search, Interface Quick Search, etc.), legacy deilgn tools (SWIFT-SW, TPS40K-SW,
etc.) and other declgn products (Power Stage Declgner etc.).

29  2012/4/21

WEBENCH Design Center
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http://focus.ti.com/docs/toolsw/folders/print/tina-ti.html

@ Links

* Links to WEBENCH® Design Center Products:
— www.ti.com/webench
— wWww.ti.com/tina-ti
— www.tl.com/spicerack
- Sensor AFE and Sensor Interface
- Active Filter Designers
- Clock Tree Builder
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http://www.ti.com/webench
http://www.ti.com/tina-ti
http://www.ti.com/tina-ti
http://www.ti.com/tina-ti
http://www.ti.com/spicerack
http://www.ti.com/ww/en/analog/webench/sensors/index.shtml
http://www.ti.com/ww/en/analog/webench/webench_filters.shtml
http://www.ti.com/ww/en/analog/webench/clock_tree_builder.shtml

Questions?
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