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special category of Linear Technology produtltss documenservesas a guide for the Linear

Technology TpowerCA design tool It explainghe variousfunctions that are supported by the
LTpowerCAR designtool.
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Welcometo the Linear Technology: TpowerCAR

Design Tool

Linear Technology Corporation LTpowerCADA Power Design Tool License

Agreement/Disclaimer
Copyright © 2009, Linear Technology Corporation. All rights reserved.

2S5t 02YS (2 [AYSINI ¢SOKy2ft238 t 26 SN Soberfil foyer¢ 22t & ¢
supply design tool program that significantly eases the tasks of selecting component values, estimating
power loss and efficiency and optimizing the compensation loop.

This design tool is copyrightelh accordance with the terms and condit®ofthe] ¢ L2 § SNJ | 5 u

Design Todlicense Agreemerih the Appendix upon acceptance of the agreement, you will be granted

a nonexclusive, notiransferable, royaltyfree right solely to design supplies witinear Technology

LINE RdzOGa® [AYSIFENI ¢SOKy2t238 /2NLIR2NIiAz2zy 26ya GKS
FRIFELIGSE GNIyatriSs NBGSNAS SyaaAySSNE RSO2YLAESI 2N
modifications, or repairs to thisasign tool will be strictly at the discretion of Linear Technology.

As always, Linear Technology has made the best effort to support our customers. However, due to the
SEGSNYIFE O2YLRYSYy(d @I tdzS G NAFGAZ2Yy&thepragraNS Y Aya
calculation results by actually building the circuit and evaluating its performance.

Currently, thd ¢ LI2 6 SNJ ! 5 RSaA3dy G22f LINPINIY 2yfte& AyOf dzR:
I 2NLI2 NI GA2yQa LINRPRdAzOG&ad C2NJ | FdzZ f wivwlindar.ceror LINE R dzO
contact your local sales representative.

Software requirements and installation

Currently, theLTpowerCAR design toolis aMicrosoft Office EXCHlased spreadshegirogram. The
LTpowerCAB programhas been testecnd is compatible withMicrosoft Offce EXCE2000,2003 and
2007.Please enablémacrost in EXCEhefore running the LTpowerCAR design tool

Frst-time installation of theL TpowerCAR design tool

Reinstall / update of the existingTpowerCA® design tool

Stepsto enabk Macrosin EXCEL 2007

Stepsto enableMacrosin EXCEL 2003/2000
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First -time installation of the L TpowerCADI design tool:

After double-clicking thel TpowerCAR installation file, you can install theTpowerCAR design tooly
following thesesimple instructions

1.
2.
3.

ClickAcceptin the license agreement window;
Choose a destination folder for your installatjo

The LTpowerCAR installation file will automatically create a program directory on your
Microsoft Windowsbased computer, at your prefexd folder location. A shortcuto the main
LINE 3 NIpatver@ADXIsE will be createdbn your desktop screeand in yair program list

Re-install / update of the existing LTpowerCADI design tool:

If you need to update your installeétie LTpowerCAR design too] the following are the recommended

steps:
1.
2.

Make sure you have closed BfpowerCAD FAf S & @

If you wish to keegyour component library filesStandard.xcapand Standard.xindin the path
\LTpowerCALTCIib), rename them with other names, such as standard_1.xcap and
standard_1.xind.

Copy yourUserDesignfolder and renamed component library filesto a temporary folde.
Warning:all designs in the UserDesign folder will be lost if not saved in another folder.

Doubleclick the updated.TpowerCAD Ay aidl tfFGA2y FTAE{SSES OK224&S

0 K

your old LTpowerCAR design tooE i K S yWes @fAE O ya 6 KS O2y FANY TFAfS

The internaL TpowerCAR library will then be updated.

Copy youttemporary UserDesigrfolder back to he updatedLTpowerCAR folder to keep the
designs youhave already done.Copy your renamed component library files back to the
\LTpowerCAL.TClibfolder.

You are ready to use the updatddipowerCAR design tool with your prior designs and
component libraies still accessible.

Stepsto enable Macrosin EXCEL 2007:

Click theMicrosoft Office Button |

Ca
“ A click ExcelOptions at the bottom A Trust Centerd Trust

Center Setting#®, Macro Setting# choosedDisable all macros with notificatiedy clickad h Ycéclose
the windowA openLTpowerCAR maininterfaceY LT@owerCAD E # &lick on theOption button in
the Security Warningab A selectdéEnable this conteritand clickOK SeeFigurel for the last steps.
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Microsoft Office Security Options rg]

Security Alert - Macros & ActiveX

Macro
Macros have been disabled. Macros might contain viruses or other security hazards. Do
not enable this content unless you trust the source of this file.

Warning: It is not possible to determine that this content came from a
trustworthy source. You should leave this content disabled unless the
content provides critical functionality and you trust its source.

More information

File Path: C:\Program Files\LTC\LTPowerCAD\LTPowerCAD.xls

() Help protect me from unknown content (recommended)

Open the Trust Center [ OK ] [ Cancel ]

Figurel. EnableMacros in EXCEL 2007.

If Enable allmacrog is selected in theMlacro Settings the Security Warningg 2 Yy Qi 0SS aK2 gy
time the LTpowerCA design toolis opened. However, this9 - / dowediEsecurity level of Excel and
therefore is not recommended.

Stepsto enable Macrosin EXCEL 20032000 :

Click theToolsmenuA point to MacroA clickSecurityA chooseMedium in the Security Levetab A
open LTpowerCAR main interface prograr LT@owerCAB E fAA élick Enable Macrosin the
projectedSecurity Warniig window, as showin Figure2.

If Lowis selected in th&ecurity Levetab, EXCEL will enable macros without asking each However
thisis9 - / Yowesidsecurity level of Excel and therefore is not recommende
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Security Warning @

"C:\Program Files\LTC\LTPowerCADILTPowerCAD. xIs" contains macros.

Macros may contain viruses, It is usually safe to disable macros, but if the
macros are legitimate, you might lose some functionality.

[ Disable Macros ] . Enable Macros || [ More Info ]

Figure2. Enable Macros in EXCEL 2003/2000.

Getting started with a new design

This chapter will show you how to utilize the powerful, etsyse LTpowerCARD  LINE td8 dtdaté
circuit designdor your particular applications. First, th& TpowerCAR design tool structurds briefly
explained. Then, a stelpy-step design procedurfor one example is demonstrated.

Furctions of the LTpowerCAR-installed folders and files

The main interface ahe LTpowerCARD design tool

Beqin a new design the LTpowerCAD design tool

Functions of the LTpowerCADI -installed folders and files
After installation, several folders and files should be copie® L FpOverGAD T 2irf tReSohkh
assigned by the useFigure3 briefly explains the function of each folder ankg:fi
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—> Lgl LTpowerCAD
Main interface of LTpowerCAD™ design tool: to choose LTC

parts and connect to design spreadsheets.

—> 5 LTpowerCADHelp
Help file.

—> D UserDesign

D LipowerCAD E Empty folder: to store user’s design results.

— & Standard.xcap
Standard capacitor library.

" —> EX] Standard.xind
— D LTClib —> Standard inductor library.

— ESC
LTpowerCAD system files.

—>[:| PCB

LTpowerCAD system files.

— XLS
LTpowerCAD system files.

Figure3. Functiors of folders and files in theLTpowerCAR Powerdesigntool.

The main program of the LTpowerCADI design tool

To begin the design process, open e / 9 [ LTHowerCARIs (a shortcutto this file shouldhave
been createdon your desktop) Thisis the main interface program to guideuserto start new desiga
Figure4 shows the main user interfagegeof the LTpowerCAR design tool
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A B

Linear Technology LTPowerCAD ™ Power Design Tool

Rev. 1.0
Updated on 6/30/2009

& win | =

Start New D esign

Open Existing D esign

Help

LTC Sales Contacts

ALY LR

POWER APPLICATIONS
LINEAR TECHNOLOGY CORP

Figure4. Main interface ofLTpowerCAR design tool

U The function of each button on this interface

oStart New Desiga button: To begin a new desighy opening the IC parts search engifkéhe
LTpowerCAR R S a A 8ayi helpasr§to select the rifgt LTCparts for a particular application
requirement

However, it is necessarto point out that the current versim of the LTpowerCAR RS aAanhly (22f
supports a small percentage ol TC monolithic steglown converters and power uModules DC/DC
converters If you can not finda suitable part in the LTpowerCAR design too| please check
www.linear.comor contactyour localLTC sales office.

0Open Existing Desigrbutton: To open an existindesignfile. The program will asthe user to specify
a pathfor the design fileThe selected design file must be in a form that EXCEL can recognize.

oHelpg button: Open theL TpowerCAelp file.

ALTC Sales Contaétisutton: ShowLTC alesoffice contactinformation.
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U There are fouExel worksheets in the. TpowerCAR R S & ArdhifA prigeag:t
Beginsheet The user interface pagirectingusers to differenfunctionsbased on theineed

Resultsheet: Show part searchressifrom the LTpowerCAR R S & ACRy aiS2 2Niéordibgytd A y' S
userinput power supplyspecifcations. ¢ K Begim desigh odzi 2y 02yySOia G2 RSa

once a part number has been chos@oOK I y3S &SI NOK aLXe@dhhdai®l 6 60 fay adzl
this sheet.

Again, fpease notethat the currentLTpowerCAD R S & A @hif cotie2s2dmall percentagef LTC
monolithic and powepModule products. Go tevww.linear.comor contactyour local saleor further
assistance

LTC_Contactsheet: A complete list df TOwvorldwide saleffices can be found irthis page¢ K $TCéa
Sales Contacts 0 dzii (i Bghinshekt alsKléashere.

Supported_Partssheet: Shows the list of LTC parts tha¢ currentlysupported bythe LTpowerCAD
Power Design ToolThe ICs are sorted based on their input ranggtage and output current
capabilites

Beqin a new design inthe LTpowerCADI design tool

By clicking the buttorStart New Desigrin the Beginsheet an easyto-follow, selfexplainingprocess
will guide the user to complete power circuit designs according to their applicegiquirements One
simple example is described below:

1. OpenLTpowerCAXIsandclick on thedStart New Desigabutton. A window will pop up to ask
if the user know the LTC part# to be used. ClickinO leads to the LTpowerCADProduct
Search Engineindow, as shown ifrigure5; clickingYESeads to the part selection window as
shown inFigure6. Both windows allowthe user toinput the desiredspecifications like inpuand
output voltage, etc.

In Figure5, circuit specificationsind required featurexan be enterecr selectedfor up to 3
output rails The search engine will ggest LTC parts within its internal database when the
0Searclé button is clickedThen theResultworksheet will show an LTC pdttlist that satisfies

any one of the output requirements. However, each rail needs to be designed separately.
Therefore, whenselecting a part for a certain rail, users need to make sure it can satisfy the
output voltage and current requirements for this particular rail. F@gure6, sincethe LTC part
numberto be used is knownt canbe selected frona dropdown list The selected part number

will be shown in th&Resultworksheet
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Power Supply Design Spec. and LTC Product Search @

Basic Power Supplies Requirements:

# of output(s) | 3 v]
Output Rail 1

Minimum Vin | 7 v [ 1.2 v |10 A

~ Qutput Rail 2

Maximum Vin | 14 v | 3.3 ¥

~ Qutput Rail 3

Nominal vin | 12 v | 15 N 1 A

“f

Functionalities:

Power Good Indicator | Don't Care :_J Remote Sensing | Don't Care Ll
Ext. Clock Sync. | Don't Care _VJ Margining I Don't Care Ll

Vout Tracking | Don't Care LJ Type | ALL Ll
Search Close l

(0p)
ax

Figure5. Part search engine dhe LTpowerCAR R A \Ehgn thie BCadrt number is not specified.
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Power Supply Design Spec. and LTC Product Search

Basic Power Supplies Requirements:
# of output(s) ‘ 1 vl
— Output Rail 1
Minimum Yin | 11 v 1.2 v I 6 A
Maximum Yin | 13 v
Nominal Yin | 12 v
Please Select IC from the list: | | |
LTM4B02HY A
LTM4B603
LTM4E603-1 ]
LTM4B03HY
LTM4E06
LTh4612
LTM4E00
LTM4E00HY Al
Close

Figure6. Part search engine dhe LTpowerCAR RS & A 3y the EEpdrt ninies i specified.

2. Nowa list ofthe LTC pad that maymeet the specificationappearsin the Resultsheet Figure
7 shows one exampleFor each candidate part, information such as minimum/maximum
input/output voltage, maximum output current is listed. A link to a webpage carrying its
complete datasheetind other technial documentsis also includedWhen selected, a part is
highlighted in bluelf there is noLTpowerCA® design toolsupported LTC parts that meet
specifications, no list will be shown in tResultsheet.In thiscase,p S &S @A AAG [ ¢/ Q&
www.linear.comor contact your local sales representative tdentify LTC parts that meet you
specifications.
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L’ IT_EI!JEAGQY LTpowerCAD™ Design Tool Product Search Result

Currrently the LTpowerCAD™ design tool only supports a very limited number of LTC products. Go to www.linear.com or contact your local slaes office for more LTC parts.

Step 1: Click the part Zto select the part. Step 2: Click the "Begin Design™ button to open a dedicated supply design spreadsheet.

Search Again Begin Design
Vin_min Vin_max Recommended Isolated Vo_min Vo_max #of Ext. Clock Vout Remote Power

Hame Type (V) (V) MAX. Current (A) s (V) (V) Vo Sync.  Tracking Sensing Good  Margin  Available Package _ Website Link
LTM4602 uModule 450 20 ] NO 06 5 1 NO NO NO YES NO LGA15X 15X 28  Linkto LTM4602
LTM4602HY uModule 450 28 [} NO 06 5 1 NO NO NO YES NO LGA15X15X 28  Linkto LTM4602HY
LTM4603 uModule 450 20 ] NO 06 5 1 YES YES YES YES YES LGA15X 15X 28  Linkto LTM4603
LTM4603-1 uModule 450 20 ] NO 08 5 1/ YES YES NO YES YES LGA15X15X 28  Linkto LTM4603-1
LTM4603HY uhodule 450 28 6 NO 06 5 1 YES YES YES YES YES LGA15X 15X 28  Linkto LTM4603HY
LTM4606 uModule 450 28 ] NO 06 5 1. YES YES NO YES YES LGA15X15X 28  Linkto LTM4608
LTM4600 uModule 450 20 10 NO 08 S 1.NO NO NO YES NO LGA15X15X 2.8  Linkto LTM4600
LTM4600HY uhodule 450 28 10 NO 06 5 1 /NO NO NO YES NO LGA15X 15X 28  Linkto LTM4600HY
LTM4601 uModule £ 4.50 20 12 no 0.6 5 1 YES YES YES YES YES LGA15X15X 2.8 Linkto LTM4601
LTM4601-1 uModule 450 20 12 NO 06 & 1/ YES YES NO YES YES LGA15X 15X 28  Linkto LTM4601-1
LTM4601HY uhodule 450 28 12 NO 08 S 1 YES YES YES YES YES LGA15X 15X 28  Linkto LTM4601HY
LTC3605 Monolithic 4 15 ) NO 06 14 1 YES NO NO YES NO 4X4QFN Link to LTC3605
LTC3608 Monolithic 4 18 8 NO 06 15 1 NO NO NO YES NO THBGFN Link to LTC3608
LTC3608 Monolithic 45 32 ] NO 086 15 1 /NO NO NO YES NO THBQFN Link to LTC3603
LTC3610 Monolithic 4 24 12 NO 086 15 1 /NO NO NO YES NO GXIQFN Link to LTC3610
LTC3611 Monolithic 45 32 10 NO 06 15 1 NO NO NO YES NO 9HIGFN Linkto LTC3611

The database of this tool is relatively limited. Many more parts can be found at www.linear.com or by calling your local sales representative.
Hote: parallel operation can achieve higher output current, please contact your local LTC office for help.

Figure7. An example othe LTC prt search result list.

3. Afterselectinga suitableLTC partclick on thedBegin Desigabutton, select an output raiin the
pop up window, and click théGo To Desighbutton. The wser will then be directed to a
separateEXCEkpreadsheefor that specificLTC partThis spreadshedielpsthe userto select
circuit componentwaluesas well aoptimizethe performance ofheir design.Figure8 shows an
example of the dedicated design spreadshfegtthe LTM46&x puModulefamily products.
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Figure8. Dedicated design spreadshefdr the LTM46&x product family.
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