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What is LTpowerCAD Design Tool :

A Complete, Step-by-Step Power Supply Design Tool:
LTpowerCAD"

i BN

nterspecs, | PowsrSupy. — Efdeny & oo bl | LTsice™
| searchsolution. ____ Schematic._____ "M% eTransient |  Simulator

LTpowerCAD

LT



How is LTpowerCAD Different from LTspice:

LTspice: A powerful circuit simulation tool with integrated models of most
Linear Technology products.

LTpowerCAD Design Tool :
» A power supply design tool instead of simulation tool.
» Searches for a solution / LTC part for given power supply spec.
» Guides users to select power stage components.
* Provides detailed power efficiency / loss analysis.
* Provide quick loop bode plot stability and load transient analysis.
» Only supports selected power products (mostly buck & modules).

 Design file can be exported into LTspice simulation circuit.
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How to get your free LTpowerCAD Il .

* Go to http:/lwww.linear.com/LTpowerCAD
* Download & install LTpowerCAD Il on your Windows PC.

» See later pages for installation instruction.
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LTpowerCAD Il 2.0 Supported Parts

Buck Converters :

Buck Updated: 7/25/2013

Green Cell Background - Excel tool available
Red Cell Background - LTpowerCAD Non-Excel Tool available

Bold Bold - Polyphase single output compatible
Controller Monolithic wModule Regulator®
3-output~| 2-output~| 1output/~ +| 3-output+| 2-output. 1-output - v| 3-output~| 2-output.| 1l-output.
LTC3838 LTC3829 LTC3615 LTC3600 LT3976 LTM4620 LTM4618
LTC3838-1 LTC3833 LTC3615(CH1) LTC3601 LT3990 LTM4620A LTM4627
LTC3838-2 LTC3839 LTC3615(CH2) LTC3602 LT3991 LTM4628 LTIM4600
LTC3850 LTC3851A LTC3633 LTC3603 LTC3403 LTM4614 LTM4600HV
LTC3855 LTC3854 LTC3633A LTC3604 LTC3404 LTM4615 LTIM4601
LTC3857 LTC3856 LTC3633A-1 LTC3605 LTC3405 LTM4616 LTM4601-1
LTC3857-1 LTC3866 LTC3633A-2 LTC3605A LTC3405A LTM4619 LTM4601HV
LTC3858 LTC3883 LTC3633A-3 LTC3415  LTC3405A-1.375 LTIM4604
LTC3858-1 LTC3883 LTC3407(CH1) LTC3418 LTC3405A-1.5 LTIM4606
LTC3858-2 LTC3407(CH2) LTC3608 LTC3405A-1.8 LTM4608
LTC3869 LTC3864 LTC3407-2(CH1}|  LTC3609  LTC3406/34068 LTM4611
LTC3869-2 LTC3891 LTC3407-2(CH2}|  LTC3610 LTC3406-1.2 LTIM4612
LTC3880 LTC3407- LTC3611 LTC3406-1.5 LTIM4613
LTC3890 LTC3407- LTC3612 LTC3406-1.8 LTM4637
LTC3890-1 LTC3407-4(CH1)|  LTC3614 LTC3406A LTM4602
LTC3407-4(CH2}|  LTC3616 LTC3406AB LTMA602HV
LTC3417(CH1) LTC3613 LTC3406AB-2 LTM4603
LTC3417(CH2) LTC3646 LTC3406B-1.2 LTM4603-1
LTC3417A(CH1) |  LTC3646-1 LTC3406B-2 LTMA603HV
LTC3417A(CH2) LTC3409 LTM8021
LTC3417A- LTC3409A LTMB022
LTC3417A- LTC3410 LTM8023
LTC3419(CH1) LTC3410-1.2 LTM8025
LTC3419(CH2) LTC3410-1.65 LTMB027
LTC3547(CH1) LTC3410-1.875 LTM8029
Note: LTC3547(CH2) LTC34108 LTM8031
LTC3411 LTM8032
This list was generated on ity e
07/25/2013. New parts could be Lresann
added to the library after that. Click [Tcass
u ” LTC3416
Sync Rele_ase to updat_e e
LTpowerCAD library & functions. LTessel
LTC3568
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LTpowerCAD Il 2.0 Supported Parts

Boost Converters :

Boost Updated: 6/6/2013
Polyphase (Bold) Green Cell Background - Excel tool available
Red Cell Background - LTpowerCAD Non-Excel Tool available
Bold Bold - Polyphase single output compatible
Controller Monolithic KModule Regulator®
3-output~| 2-output~| l-output- -| 3-output-| 2-output-| l-output- 3-output~| 2-output-| l-output-
LTC3788 LTC3787
LTC3862
LTC3786
Buck-Boost Updated: 6/6/2013
Polyphase (Bold) Green Cell Background - Excel tool available
Red Cell Background - LTpowerCAD Non-Excel Tool available
Bold Bold - Polyphase single output compatible
Controller Monolithic uModule Regulator®
3-output~| 2-output~| 1l-output. +| 3-output-| 2-output-| l-output- +| 3-output-| 2-output.-| l-output-
LTM4605
LTM4607
LTM4609

Note:

This list was generated on
06/06/2013. New parts could be
added to the library after that. Click
“Sync-Release” to update
LTpowerCAD library & functions.
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|. Installation ¢

LTpowerCAD Il

Software Installation
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Minimum Requirements -

The following system and software is required for LTpowerCAD Il v2.0 ™

v PC with Microsoft Windows XP SP2 or later OS
v Microsoft Office Excel 2000, 2003, 2007, 2010 or 2013
v Microsoft .NET Framework 3.5 SP1, 4.0 or Higher

http://www.microsoft.com/net/download

v Microsoft SQL Server Compact 3.5 Service Pack 2

http://www.microsoft.com/en-us/download/details.aspx?id=5783

* Note : The LTpowerCAD installer is made to automatically download and
install these the Microsoft .NET and SQL Server to your system if your
system does not already have these installed. However, if for some reason
they are not installed automatically, you need to install them manually from
Microsoft download sites.

**Note:

*Windows Vista or Windows 7, Windows 8 based PC has .NET Framework integrated.

Some Windows XP based PC may need additional installation of the .NET Framework, which can be
freely downloaded at www.microsoft.com.

Many new computers may already have SOL Server Compact 3.5SP2 installed (check to make sure)
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Minimum Requirements (cont’d)

Optional: check if .NET and SQL Server are installed:

» Control Panel »

Programs » Programs and Features

Control Panel Home

View installed updates

) Tum Windows features on or
off

Install a program from the
network

Uninstall or change a program

To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.

Microsoft .NET 3.5, 4 or

higher is required

Organize *  Uninstall Change Repair
I:_.Iame . Publisher Installed On _ Size Version, K
@ Microsoft NET Framework 4 Client Profile Microsoft Corporation 6/14/2010 388MB 4030319
@- Microsoft NET Framework 4 Extended Microsoft Corporation 6/14/2010 519MB 4030319
Microsoft NET Framework 4 Multi-Targeting Pack Microsoft Corporation 6/14/2010 834MB 4030319
5 Microsott ASP.NET MVC 2 Microsoft Corporation 6/15/2010 482 KB 2.0.50217.0
ﬁ Microsoft ASP.NET MVC 2 - Visual Studio 2010 Tools Microsoft Corporation 6/15/2010 225MB 20502170
Microsoft Expression Blend 3 S5DK Microsoft Corporation 1/18/2011 871 MB 1.01343.0
Microsoft Expression Blend 4 Micresoft Corporation 171872011 4,0.20525.0
Microsoft Expression Blend SDK for NET 4 Microsoft Corporation 1/18/2011 970MB  2.0.20525.0
Microsoft Expression Blend SDK for Silverlight 4 Microsoft Corporation 1/18/2011 111MB  2.0.205250
Microsoft Expression Design 4 Microsoft Corporation 1/18/2011 7.0.20516.0
Microsoft Expression Encoder 4 Pro Microsoft Corporation 1/18/2011 4.01639.0
ﬂ Microsoft Expression Encoder 4 Screen Capture Codec  Microsoft Corporation 1/18/2011 675 KB  4.01639.0
[ZMicrosaft Expression Studic 4 Microsoft Corparation 1/18/2011 40.20525.0
Microsoft Expression Web 4 Micresoft Corporation 171872011 4,01165.0
ﬁl Microsoft Help Viewer 1.0 Microsoft Corporation 6/15/2010 397MB  1.0.30319
h Microsoft IntelliPoint 8.2 Microsoft Corporation 9/26/2011 8.20468.0
@ Microsoft IntelliType Pro 8.2 Microsoft Corporation 9/27/2011 8.20.469.0
O3 Microsoft Office Enterprise 2007 Microsoft Corporation 6/18/2010 12064251000
¥ Microsoft Silverlight Microsoft Corporation 3/172012 218 MB 41101110
» Microsoft Silverlight 3 SDK Microsoft Corporation 6/15/2010 319MB 3.0408180
w Microsoft Sitverlight 4 SDK Micresoft Corporation 171872011 515 MB 40504010
E Microsoft SQL Server 2008 (64 - bit) Micresoft Corporation 6/15/2010
E Microsoft SQL Server 2008 Browser Microsoft Corporation 6/15/2010 794 MB 101.25310
E Microsoft SQL Server 2008 Native Client Microsoft Corporation 6/15/2010 637 MB 10.1.25310
E Microsoft SQL Server 2008 R2 Data-Tier Application F... Microsoft Corporation 6/15/2010 330KB 105014474 . .
E Microsoft SQL Server 2008 R2 Data-Tier Application P... Microsoft Corporation 6/15/2010 11.8 MB 105014474 Req ul red for accessin g
\j Microsoft SQL Server 2008 R2 Management Objects Microsoft Corporation 6/15/2010 153 MB 105014474 . .
\j Microsoft SQL Server 2008 R2 Management Objects (...  Micresoft Corperation 6/15/2010 101 MB 105014474 p art | nfo rm atl on
E Microsoft SQL Server 2008 R2 Transact-5QL Languag... Microsoft Corporation 6/15/2010 534MB  10.50.14474
E Microsoft SQL Server 2008 Setup Support Files Microsoft Corporation 6/15/2010 394MB 101.27310 K
rosoft SQL Server Compact 3.5 SP2 ENU Microsoft Corporation 6/15/2010 1
T Wherosoft Sl Server Compact 3.5 SP26d EMO Tficrosoft Corporation 51710
5 Microsoft SQL Server Database Publishing Wizard 14 Microsoft Corporation 6/15/2010 101 MB 101.25128
5 Microsoft SQL Server System CLR Types Microsoft Corparation 6/15/2010 252MB  10.50.1447.4
\j Microsoft SQL Server System CLR Types (x64) Micresoft Corporation 6/15/2010 848 KB 105014474
E Microsoft SQL Server V55 Writer Microsoft Corporation 6/15/2010 359MB  101.2531.0
[ Microsoft Sync Framework Runtime v1.0 SPL (x64) Microsoft Corporation 6/15/2010 100MB  1.0.3010.0
[ Microsoft Sync Framework SDK v1.0 SPL Microsoft Corporation 6/15/2010 296 MB  1.03010.0
[ Microsoft Sync Framework Services v1.0 5P1 (x64) Microsoft Corporation 6/15/2010 284MB  1.0.3010.0
(=5 Microsoft Sync Services for ADO.NET v2.0 5P1 (64) Microsoft Corporation 6,/15/2010 541 KB 2.0.3010.0
ﬁ Microsoft Team Foundation Server 2010 Object Mod...  Microsoft Corporation 6/14/2010 10.0.30319
[ Microsoft Wisual C++ 2005 Redistributable Microsoft Corporation 7/6/2011 346 KB 8.0.59193
[ Microsoft Visual C++ 2008 Redistributable - x64 9.0.3..  Microsoft Corporation 6/1/2012 788 KB 9.0.30729.4148
ROV T Y P I R 1, - JA AR SOOPO Y SR -3 ¥, & [ T i i &1 AIIVD AN INTIATAS
Microsoft Corporation Product version: 3.5.8080.0 Size: 3.39 MB

&

Help link: http://go.microsoft.co...
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Installing LTpowerCAD Il v2.0™

1. Double Click “Setup.exe” to Start LTpowerCAD Il v2.0™ Design Tool Setup Wizard

Note : Do not install by double clicking the “MS.msi” file as this will prevent the installer from checking to install and installing any
missing Microsoft requirements.

2. Click “Next”
3. Select Installation Folder and Click “Next”

4. Click “Next” to Confirm Installation and then “Close” to complete the Installation

1 TpowerCADVZO [y £ LTpowe-CADV20 (=) 29 UpowercaDv20 = = 1 UTpowerCADVZO = =
‘Welcome o the LTpowerCADv2.0 Selup Wizard (=] Select Installation Folder [l Confirm Installation > Installation Complete =]
X =& =5 ] E i-ﬁ
Qads TpowserCAD 1) o yous compeber ‘ The instaber vl inatol LT pouwerCADV 0 bo the lollowirs fokder The instaler i L TpowerCADV2 0 3 LT powaiCAD2 0 bt boen succasthaly nstabed.
T i this flder chck "Nest". T el chek "Buomse™ Cick "N 0t the instalation. Clck T b ok
Fokder
- [ \Program Fies PEETLTOLT e CADZ: Biowss. ‘ ‘
\WARNING: rogmgh ml.'lw-mmn:mﬂ for aryone wha wses this computer
Evene o Tear ure chech HET Fiamewarh.
Just mn o
| -
1 -
[toca ] H Comad ) (] (g ] | Cred | [ ook | [Hets ]
|k“" '''''' foct FO I'd"- . e ——_— .‘ ................. <
- & “ ] [ Nm .
LGle Nty igelect Foider : L Click "Next” - iClick ‘Close”s+
llllllll ‘l‘llllll”lb :.
: Click “Next” wers->

5. Check the contents of the installation folder (see next slide)

Note : The installation will place shortcuts to the LTpowerCAD Il v2.0
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Il. User Interface =

Getting Start with LTpowerCAD I

LT



Main Page 12

Search for a part based on supply spec. and

requirements
Start New Design

Open an existing LTpowerCAD Il design file Open Existing Design

Open an existing Excel-Based design file

View help file LTC Sales Contacts

: . LTC Toolbox
View LTC Sales Office contacts

Sync Release

Open LTC Toolbox

Update LTpowerCAD Il program & program library

A

LTpowerCAD II Design Tool vzo ‘ ' Llnw
Copyright 2013, Linear Technology Corp. All rights reserved. TECHNOLOGY

LTpowerCAD Il v2.0™ Design Tool Quick Start Guide  Copyright © 2013 Linear Technology. All rights reserved. L, LEM



Search Page

Step 2. Click “Search”

supply spec. and ‘ ‘ 7LI”EAQ LTpowerCAD Design Tool v2.08etaz (For inte are entered to find

reqU”'ed fu nCt|OnS ~TECHNQLQGY__Copyright 2012 _Linear Technology Corp, All rights reserved. __ n parts

Converter Specification Optional Features I
Converter Topalagy Cutput Rail 1 [T Burst Mode I S " |
eard]
Converter Type _ Voutl 12 Vv [C] Synchronous FET
If you know the LT part# to use, (outl R IF] Sync. to External Clock I
you can enter the 4-digit part# Min. Input Voltage 108 V [C] Output Voltage Tracking I ST
and click “go” instead of search. Nom. Input Voltage 12V [ Remote Voltage Sensing Al Parts
Max, Input Voltage 13.2 v | Margin Control I
[T] Pawer Good Manitor I
bug. of Qutput Rails [T Poly-phase / Load Share I
Ml Mum. o™agallel Phases 1 [C]12¢/PMBus Interface
I
Step 3. Select a Part from '
I Find Part Num. (####) |
Search Results Table: ~ ——— = 3
| - - - - —-— — I N S S S S S B S S S S B S S S S S O T T . . S - .-
Design Tool Website . Part Name Type Desc, Topology Max Vin Min Vin Ma
Click LTC icon for LTpOWGI’CAD Il tool iy |'= LTC Web LTmas12 uModule | Ultralow Noise 36VIN, 15VOUT, 54, DC/DC pModule Regulator Buck 36 5 5 =
Fe i LTC Web  |LTM4603  |uModule | 6A DC/DC uMadule Regulator with PLL, Cutput Tracking and Margining Buck 20 45 6
Click Excel icon for Excel-Based tool | iy ‘? | LTC Web || LTMA602HY [uModule | 6A, 28VIN High Efficiency DC/DC uMadule Regulator Buck 28 45 & |E
| Fe 4 ‘? LTC Web | LTM4602  JuModule | 6A High Efficiency DC/DC uModule Regulator Buck 20 45 6
Note: if the icon is in grey | [g[ﬁ_ TG Web 4618 odule (6A DC/DC pModule Requlato T e 3 5
color, it means the design | 7 (i< | ucwen |LTM4606 |uModule|Uitralow EMI 28VIN, 6A DC/DC uModule Regulator Buck 28 5 s
tOOI IS nOt avallable' | iy F [ LTC Web LTM4603-1 |uModule | 6A DC/DC pMadule Regulator Buck 20 45 [
| iy F. ’ LTC Web [ LTM4603HV |uModule | 6A, 28VIN DC/DC uModule Regulator with PLL, Output Tracking and Margining Buck 28 45 3
1 O i< [ LTC Web  ||LTM4612  [uModule |EN550228 Campliant 36VIN, 15VOUT, 8A, DC/DC pModule Regulator Buck 36 3 8
| 7 | = LTC Web | LTMAB00HY |ubModule | 104, 28VIN High Efficiency DC/DC pMaodule Regulator Buck 28 45 10
| re gl = LTC Web || LTM4607  fuModule [ 36VIN, 24VOUT High Efficiency Buck-Boost DC/DC uModule Regulator Buck-Boost |36 4.5 10
iy ﬁ? | LTC Web LTM4609  |uModule 35‘u"IN. 34VOUT High Effi ciency Buck-Boost DC/DC uMadule Regulator Buck-Boost| 36 45 10 -

|| - n v

|| LTpowerCllD currenﬂy suppar‘is demgn tools fora Ilmrted numher of pans For more par‘l opllans cllck the LTC Web Search butlon =
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Available Design Tool Formats

) _ ‘ , LTpowerCAD Design Tool v2.0Beta2 (For Internal Review Only)
TWO p 0OSSI b I e d esli g N TECHNOLOGY Copyright 2012, Linear Technology Corp. All rights reserved.
. Converter Specification Optional Features
to O I fo r m atS ' Converter Topalogy _ Cutput Rail 1 [T Burst Mede . .
Converter Type _ Voutl . | Synchronous FET =arc
loutl [ Sync. to External Clock
1 - N O n - EX C eI Min. Input Voltage 108 V [C] Qutput Voltage Tracking Eleliehysearh
1 Mom. Input Voltage 12 v [C] Remote Voltage Sensing
LTp O We r CA D DeS I g n Max. Input Voltage 132 vV E Margin Control AT
TO O I : [F] Power Good Monitor

Mum, of Cutput Rails | Poly-phase / Load Share

Mum. of Parallel Phases 1 [T 12¢/PMBuUS Interface

If available, an
active LTC button is Find Part Num. (####)

S h OW n . Design Tool  Website Part Name Type Desc. Topology  Max Vin Min Vin Ma
H ir l ﬁ?: LTC Web |LTmas12 uModule | Ultralow Noise 36VIN, 15VOUT, 54, DC/DC pModule Regulator Buck kL 5

iy E LTC Web |LTM4803  |uModule | 6A DC/DC pModule Regulator with PLL, Output Tracking and Margining Buck 20 45
{7 [I? LTC Web i LTMAB02HY | uModule | 6A, 28VIN High Efficiency DC/DC pMadule Regulatar Buck 28 45
2 ) E XC el - B as ed = | ucwe ||LT™™4602 | uModule 64 High Efficiency DC/DC pModule Regulator Buck 20 45
. . : LTC Web 4618 od 64 DC/D od Regulato a g and eq O atio B i
Des I g n TO O I " - LTC Web || LTM4606 uModule | Ultralow EMI 28VIN, 6A DC/DC pModule Regulator Buck 28
1 x: LTM4603-1 [uModule | 6A DI
If aV al I ab I e’ an 5 LTC Web l uModule C/DC pMadule Regulator Buck 20
t. E | b t t ’ LTC Web ] LTM4603HV [ uModule [ 64, 2BVIN DC/DC pModule Regulator with PLL, Output Tracking and Margining Buck 28
a'C I Ve XC e u O n : LTC Web l LThM4613 uModule | EN550228 Compliant 36VIN, 15VOUT, 84, DC/DC uModule Regulator Buck 36
I S S h OW n : 1 LTC Web || LTM4600HY | uModule | 104, 28VIN High Efficiency DC/DC pModule Regulator Buck 28
% LTC Web | LTM4607  [uModule | 36VIN, 24VOUT High Efficiency Buck-Boast DC/DC uModule Regulator Buck-Boost

LTC Web  [LTM4609 | uModule | 36VIN, 34VQUT High Effi ciency Buck-Boost DC/DC pModule Regulator Buck-Boost
< | n

LTpowerCAD currently supports design tools for a limited number of parts. For more part options click the LTC Web Search button.

Note: if the icon is in

grey color, it means

the design tool is not
available yet.
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using the LTpowerCAD™ Design Tool

Enter Supply Spec.

Search/select a part

e : Open the design tool Individual
Libraries .
‘ Design Tool

Component | g :

Control loop optimization H Check load step

" (if needed)

""I:TspiceT"’I simulator

Export to and run View layout
LTspice™ simulation example
file (OPT)

LTpowerCAD™ Design Tool Quick Start Gui.ae Copyright © 2010 Linear Technology. All rights reserved ‘ fm



Example of a non-Excel LTpowerCAD design

Tool
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Design Step 1 — Power Stage Design

Yellow Cells = Suggested values or calculated parameters
Blue Cells = User’s chosen values

Red Cells = Warning - parameter outside of recommended range.

@ Power Stage Design H imate 8 Break Down Loop Comp. & Load Transient
-Part Specs ——————————— (e = el (e S | 1
N IS IENRE TRV IRETRA |
Max Vin ! 38V —_—e E—
MinVin: 45 V
Max Vout : v H H H :
Vot 53] LTC3838 - Dual, Fast, Accurate Step-Down DC/DC Controller with Differential Output Sensing Praject Name:
Sugg. Max lout : 30 A Date:
Min Sw. Freq.: 200 kHz )
Max Sw. Freq.: 2000 kHz ™ - Designer:
" L“’l Input Cap d
Design Specs 7 Currgnl Limit 7 Inductor < 224F ) In uclor' Current Limit
vinmes: )V Targetloutl Limit Margin 250 % Desired iLRipple 40% I fcw B Desired iL Ripple 40 % Targetlowz Lmit Margin | 250 %
- ‘ by I Targetloutl Limir 154 Sug 11 O7LyH L s ama Sug.l2 125 pH Targetlouzlmt 12A
in nom: 10 iL pk@® Targetloutl Limit 1595 A 1 15uH - L2 15pH ILK® Targetlowt2 Limit 1333 A
Vin min : 5V I Output Voltage iL viy@ TargstToutl Limit 1405 A DCR 104 w0 DCR 104 mD iL viy® TargetTout2 Limit 1067 A Output Voltage
Switching Freq: | 370 kHz VoutlBrog. 12V MFR WER, Vout2Prog. 18V
I rarEa Voutl Ripple [pk-pk) 19 mv. VRNG: Set 0.6V-2V {or GND=30mV. INTVCC =50mV) Part# Mtopl il |+ Mtop2 Part# VRNG: Set D6V-2V (or GND=30mV. INTVCC=50mV)  yout2 Ripple (sk-pk] 2656 my
Qutput Rail 1 I AVoutliVowrl Ripple 16% VRNG v it Ripole 5 S Dix T6l TG2 0x iLRigple®%  33% VANG v AVout2Mout? Ripsle 15 %
I Voutl : 12V Actual VRNG 05V iLPezk 1035 A iLPezk 233 A Actual VRNG 08 Y
Toutl : 10 A Voutt ‘Vsense max prog. 30mv Lvly 305A iLVly 667TA VEnze max prog. 30my VUUTQ
| - | ® swi sw2 M . .
Output Rail 2 Output Bulk Output Ceramic ] Mbotl L| = Mbot2 BV} Qutput Ceramic Output Bulk
Vout2: 18V I MFR. MER <SRsl  ox I- BG1 BG2 -I o Rs2 & WER MER.
I Tout?: 2 A par# Pand h d Pang Pam#
I Cblj-_ ¢ s Cd [ _| I—| = »—| |—4 © 10w Ce2 ¢ 0w Cb2
EBR 9mn I BR . 3m0 cs1 0047 F iT = cs2 0047 uF sR 3mo I ER smn I
L — J 0 J = L 24 = EL  08mH Cs1 SugRsl 307 kD SugRs2 307k Cs2 ESL  0BnH —_ ESL ZnH —_—
#Cp 02 #Cop NS Rsl 402kn SGND PGND Re2  402kn #Cop S #Cp S
6 =S
AA . b A\—
DCR Current Sensing """] PLasa fsl 21Dy =  PosR2l 200mw DCR Current Sensing
act 1ol timit [ P Sug. Rl 127k SugRpz L34k Rp2 acciozmie S
L1 Pk [ol Limit 659 A Rel g Rez S i2Pk@ o2 Limit 7A2A
Vsnsl Pk@lol Max 741 mY Vsns2 Pk@ lo2 Max 638 mV
Vensl U@ lol Max 59 my Vens2 Viy@ 1o2 Max 427 mV
Vourt Vsnsl Rip. [pkopk) 151 my Vens? Rip. (plepk] 211 mV Vourz
SENSE1* SENSE2*
cff1 | re1 Feedback Feedback ~ Rt2 | Cff2
< Sug Rl 604 kD) SENSE1~ SENSEZ SugRi2 602 kD
>3 Rl 604 k0 Rz 6040
| e oF cifz oF |
v Vraz
VOUTSEHSH- Sug. RbZ 302k
I < |
:: su Fo1 [T Duty & Ton Compensation Duty & Ton Aoz 30LkQ
. WouslDuy  12% ITH1 2 Voutz Duty  18% iz oF
Cfit1| Rb1 iy Tonl @ VinMax _ 216ns RT TonZ @ VinMax 324 ns Rb2 |cfit2
a Tefil @ Vin Min - 2054 ns Cthl Toff2 @ Vin Min 1730 ns
Cthp1 Cthl | 2200 gF Cthz | 2200 gF Cthp2
Cthpl | 220 pF Rthl ~ Sw. freq, RT Rth2 Cihez | 2205F
Rthl 715 k0 Desired Fsw ESRRIKHz Rthz 715 k0
ATSug 803 k0
AT 110k0
ActFew  370kHz . .
e o o B L ot T o el Select different current sensing schemes

*User can only change blue-cell values and check calculated circuit parameters in yellow and red cells.

» Red cells are for warnings. User needs to decide if following/correcting the warning or not.

LTpowerCAD Il v2.0™ Design Tool Quick Start Guide
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Design Step 2— Select L and FET, Optimize Eff % & Power Loss

View data for each rail Enter power stage component details & Test Conditions (enter manually or select from built-in library)
|

Loss Estimate & BAEGK Down

e
Loop Comp. & Load Transient

[ e =
2] DesignSpecs I * Select MOSFETs then click UPDATE for new curves (For CCM Only). Double Click Chart To Change Axes * Inductor AC Losses Entered By User. (For CCM Mode Only)
I 3 Vinmas: 15V o Top MOSFETQT
E Vinnom: 10 V Vendor: Fairchild  ———— - - ~
52] Vinming 5V Part; FOMS7578 == |
I Sw. Freq: 370 khz I Vdss: 25V #Fets: 1 pes I Rail Total Efficiency & Power Loss vs. Load (CCM Mode only) Rail Total Power Loss Breakdown (Full Load)
I e Vout: 12 V Qg: 8 ne Qgd: 17 nC
= lout:|_10/A I Rdson: 63 mQ Qgs: 37 nC I 100 171
I Sy M= === = Rg: 12 0 Vmiller: 28V 9 1.6492
I"d““:" ; I Vdiode: 0.83 V Vih: 2 W I 9% / 15834
i 15w
I DCR. 10a mp | Pl 013 W(EschFen I %) / 15276 }
Gjx: CAN ATjx: °c 92 ’, 14668 PZS;"SE’-
elec
I = J Bottom MOSFET QB I Ell /‘ 1.406 (0.00%)
A Vendor: Farchild 88 7/ ‘#..1 3452
OCRLos: 107 W I g rowssssas (20 86 1.2844 Inductor Core:
Tcu; tm‘ o x Vdss: 25V #Fets: 1 pes I 84 II // 12236 ';"m%
otal Loss: 1. .
I Qg: 38  nC Qgd: 97 nC I 82 I / 11628 s
Bmv Rdson: 13 mf) Qos: ElE nC v I y4 R Inductor DCR: — Top Fet Condiuction:
L Rg: 08 © Vmiller: 21V I E X 1 7/ 10412 % 1.068w—— \ 0.078W
Q Vdiode: 06V Vth: 17V g 1 / 0984 2 (65.48 %} \ / 4.78%
1 Loy, I oo 036 wisnren 1 g # 7/ 0916 § ‘
QB-I ' EES W ATjx: ° g n / 08588 = Top fet fum On:
T > ¢ | 70 / 0798 (4.23%)
68 / 07372
Vin 10 Vv 66 / 0.6764 Eolp]u‘jF;v[vTum Off:
0 Freazs i & V4 peise 7 e
ExterpatTes & o/ 0554 S
Tvee : v 60 / 0.494 —— . . L
g 3 “op Fet Driving:
. 58 04332 0.08W ~ 0.016W
Rail Total Power Loss @ Full Load > )4 - o J o]
. . Pin: 13623 W Pl 3724 - N\
Click Update Pout: 12 W 54 03116 _ _ N\ )
Tt @D T 5 / 02508 Bot Fet M%Dé%v: = N \Bgt:;a’mnduction:
y . - N .
Plots’ after nro 8805 % 50 —/‘— | | | | ! | | ! 019 (4.84%) \ (7.22 %)
1 2 3 4 5 [ 7 8 9 10 \
Cursors \
component value out 42 A Load Current (A) "\ Bot et oriing:
h ¢ o Eex
55 X
C ang e" * —— Power Loss —— FreezePowerlLoss
- Efficiency = FreezeEfficiency
& |\ ﬂ y
v /
Estimated Efficiency & Power Loss Curves Estimated Power Loss Breakdown

with Data Point Cursors. Double-click to set
axes Preferences
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Power Component Library - FET

P2 L TpowerCAD 1l v2.0

Fle Help
—
m Power Stage Design Loss Estimate & Break Down Loop Comp. & Load Transient |
7 Design Specs * Salect MOSFETs then click UPDATE for new curves (For CCM Only) * Inductor AC Losses Entered By User. (For CCM Mod
= Vinmax:| 12|V Qe RXISEEIQT;
= . Vendar : | Fairchild
1l Vinnom:|  12|v [t | e \ (
3 Vinmin:| 12|V Part : | FDMS33565
Sw. Freq :| 500 [kHz vdss: |25 |v #Fets . P " N
ek | R e Click “Select” to open MOSFET librar
Tout:| 20(A Rdson : | 1.3 ma Qgs: L]
Inductor Rg: |09 | Vmiller ;
Inductor : S Vdiode: |06 | v v
L: 0.3 |uH e
— Ploss ; W (Each Fef)
DCR: 1ma ——
——— Bjx: o ATjx: °c
4 o B l:' Power MOSFET Library
Bottom MOSFET QB |~ Built-In Parts :
Inductor Loss Vendor ; | Fairchild Vendor  PartMame Vdss(V) Rdson(m2) Qg(nC) Qgd(nC. Qus(nC) Rg (@)  Vdiode(V) Vmiller(v) Wih(V | Packege  Channel Type
DCR Loss : w Part ; | FDMSB5585 ‘ 5
Core Loss : w vaes: |28 |v P Renesas | RIKO305 30 10 B 1.5 3.6 0.6 0.85 3 25 LFPAK N =
Total Loss : w o3 | T Infinecn | BSCO19N02K | 20 16 & 11 18 1.90 o.ao% 1.90 10 PG-TDSON [N
Buck Rdson : | 1.3 Mo Qoe Infinean BSC026N02K | 20 21 40 7 114 1.50 0.85 1.90 1.0 PG-TDSON [N
Vm Rg: |09 o vimille Infineon BSCO46N02K | 20 3.5 21 4 6.5 1.0 0.50 210 1.0 PG-TDSON [N Stan dard
o miller :
Vdiode : | 0.6 b Vth s Infinecn BSCO10NE2L |25 1.1 31 6.8 11 0.60 0.80 2.40 16 PG-TDSON [N < I' b
014 L o W (Each Fet) Infineon BSCO10NEZL |25 11 28 6.9 10 0.60 0.56 2.40 16 PG-TDSON [N I rary
oss :
VM 5 e g l:l N Infinecn BSCO14NE2L |25 1.6 137 4.7 6.8 0.60 0.56 2.50 16 PG-TDSON [N
o ¢ ATjx: C
QB_| — Infineon | BSCO18NEZL |25 18 13 23 7 060 085 2.50 16 PG-TDSON [N
Estimat
imate J Infinean BSCOS11ND_ |25 1.3 25 5.5 8.8 0.60 0.79 2.30 16 PG-TISON [N
Infir BSCOS11ND_|25 3.7 7.7 1.8 3 0.50 0.84 2.60 16 PG-TISON |N hd
[ s ) =
[ Freeze Plot Select Show N-Fets Only I [ Show P-Fets Only I
External Bias User Parts:
EXTVCC : I:lv Vendor  PartMame  Vdss(V) Rdson(mR) | Qg(nC) Qgd(nC Qus(nC) Rg(®)  vdiode(v) Vmiller(v) Wih(V | Packsge  Channel Type U ser
Rail Total Power Loss @ Full Load (
Pin: W Fairchild FDM57578 |25 6.3 8 1.7 3.7 120 0.83 2.90 2.0 POWER 56 N
- ; created
Ploss @ w .
Select Show N-Fetsonly | [ Shaw p-Fets only | Ilb rar
. % y
¢ ~ Add A New User Part:
" Tout 0 A Vendor PartName | Vdss (V) | Rdson(m2) |Qa(nC) |Qad(nC) | Qgs(nC) | Rg () Vdiode (V) | Vmiller (V) | Vth (W) | Package | Channel Type
ou
EAREELA <
PLo: 0 w U
- Ser can
(oo ] part into
-~ Vendor Links us e r
— \____A .
EAIRCHILD VISHAY. i‘n’f}n n ENESAS I|brary
| -
SEMICONDUCTOR® ~

/

Popular vendor weblinks
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Power Component Library - Inductor

LTpowerCAD Il ¥2.0

File Help
Power Stage Design ﬂ Loss Estimate & Braak Down Loop Comp. & Load Transient ‘
: Design Specs * Select MOSFETs then click UPDATE for new curves (For CCM Only) * Inductor AC Losses Entered By User. (For CC
= Vinmax:| 12|V LD OSRETIGTS
@ . Vendor ; | Fairchild
5 Vinnom:| 12|V S
2 Vinmin:| 12|V Part
Sw. Freq:| 500 |kHz vdss : | 25 v #Fets:pcs
Vout @ 1(v Ans
Tout:| 20|A

Inductor :

i "~ Click “Select” to open inductor library.

W (Each Fet)
‘o ATjx I:I ‘c Power INDUCTOR Library

|~ Built-In Parts :
Vendor  PartName Inductance (uH, LTol. (% DCR(m& DCRTol (% ISat(# LDecrease (% IHeat(4 Temp.Rise (C] Core L% W x H {mm)
s 20.00 40.00 e 140x13.0x76 [a]
VITEC  |59PEadd  |0.44 10 0.17 10.00 3500 |20.00 2000 |40.00 Faritz |14.0% 13.0% 7.6
v 7 fetss VITEC  |sapsa7an |0.22 15 029 10.00 4700 |20.00 4800 |40.00 Faritz |10 7.5 %72
ne Qd: VITEC  |5apsa7an |0.30 i5 023 10.00 3400 |20.00 2800 |40.00 Ferite | 11.0% 7.5 %72 St d d
e (s VITEC  |53Pa7sN |0.40 i5 029 10.00 2300 |20.00 4800 |40.00 Ferite | 11.0% 7.5 % 7* andar
& U= VITEC  |5apsa7eN |0.51 i5 023 10.00 1700|2000 B0 000 Farite | 11.0% 7.5 % 7- I | b r ary
1/ bl WURTH | 744 301 025 | 0.22 20 032 10.00 5500 |20.00 20.00 50.00 Ferite |11.3 % 11.0 x 8.3
1 L Vour PFloss:| | W (EachFel) WURTH | 744 301 033 |0.33 20 032 10.00 2600 |20.00 2000 |50.00 MnZn  |11.0x 11.0 9.0
Qg, B oW ATjx: l:l c WURTH | 744 301 047 | 0.47 20 0.32 10.00 35.00  |20.00 40.00 50.00 MnZn  |11.0x 11.0 x 8.0
1 Estimate WURTH | 744 304 022 | 0.22 20 0.7 10.00 2300 |20.00 2600 |50.00 Farite |115x 118 %338

y) WURTH | 744 306 030 | 0.30 20 026 10.00 3400 |20.00 26.00 50.00 Ferrite 105 x 103 x5.0 | ¥
[ Freeze Plot

External Bias déser. Rarts U Se r
EXTVCC l:l v Vendor | PartName Inductance (uH  LTol. (% DCR(me | DCRTol (% ISat(f L Decrease(% IHeat(A  Temp.Rise(C) Core LW 3 H (gl —
COILCRAF SER1360-331 0.33 2 3 2 ite 12.9x13x5.8
Rail Total Power Loss @ Full Load Created
Pin: w .
Pt w library
Ploss: w
(O - - Add A New User Part:
Cursors Vendor | Part Name | Inductance (uH) | L Tol. (%] [ DCR (m%2) | DCR Tol. (%) | 15at (&) | L Decrease (%) | THeat (&) | Temp. Rise (€) | Core | LxWxH (mn& p—
o[ 0 a User can
EFF. o % ‘ d d
FlLoss 1] w Agdd Part Te Library a n eW

part into
user

- Vendor Search Tools Ilbrary
WES: VRN UITEC &TDK &sunida (> Pulse

Electronics

- s -

A

/Popular vendor weblink / web-search site.
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Design Step 3 — Optimize Loop Comp & Load Transient

Enter component details (enter manually or select from built-in library)

View data for each rail View Loop Gain, Feedback gain, Output Impedance, Control to Output, Compensator plots

W | Fover siage Design g_mss < Estimate & Break Down | =5 Loop Comp. & Load Trap |
gI Design Specs | Loop Gain b o b s o e e e * Estimiation Based On Average Model, For CCM Mode Only
3 vinmak: 82V K ider ' Loop Gain | Feedback | Output Z | Ith T Vout | Comp |= Toad Tkt
= V\'{“ ot ml;,: | P ey B g | N || @ N
5 inmin: 10,
3 Max, Phs. Boost 1154 ol . :
Sw. F : 535 kH
= w. Freq 1 Phe. Boost Desired 10 deg Loop Gain Load Transient
u Vout: 12V
3 Cff Sug 47 pl
2 lost: 154 g p . - s
Z —— ] i B 67kHz
§ Inductor Ciit Sug 50 p!
Inductor : I n; . i - 60—
—
DC,: i e Desred oM 60 ol = 40— -‘H“"\ 7
B m! @
" 2 ~——— —
- " Compensation | e 20- ! ~—l =
] = od
“a_paCI ot I CthSug 379 pF e \-..____- H
li brary Bulk Cap : I I é" "‘--“._\
C: 330 WF cth 2200 pF 20 ~—— P
SR am | N
40— .
ESL: 2 nH Rth Sug 2 K \
Num: 1 pes | 50 ! ! ! 0
I Rth 715 kD 100 1000 10000 100000 1000000} 100 200 300 400
Ceramic Cap ¢ I Cthp Sug 0 p! Frequency (Hz) Time (ps)
C: 10 uF 1 I
BR: 3m
0 _ _
est: R el 0 i — 150 PHi < 45, 7hdeg _ 10
Mum: RN p(sl Bode Plot E
i Vin 12 v 100 z
125 B Su P o
- - o — Ty b @
Feedback Network W T ]
Vour BW 3467 kHz & 50- \ 3
PM 6978 deg o £ 0 L
#r off £ N 2
[C] Freeze Plot o @
Veg <
8 Cursors 50 5 50+
J cfie Freq KHz 5
H
Gain d8 =
Comp. Network Phase deg -100 T T T 100 :
ITH 100 1000 10000 100000 1000000} 100 200 300 400
Load Step
{} High 75 A Frequency (Hz) Time (ps)
Rey [ Low 0 A
Cue | (] arat 1p Adus , , ,
@ — Gain — Phase — — — Impor — Impo = Voltage ™= Current — FreezeVoltage — FreezeCurrent — ImportedVoltage — ImportedCurrent
A \e A
=i =i | v === [
y 4
4 W 7

Loop Gain, Feedback, Output o~

Impedance, Ith to Vout, and Import plot data from data file (ie Ridley
Compensator plots AP300) or Export data to data file or Excel.

Load Transient Estimation plots
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(Optional) Design Step 4 — Export to LTspice for Simulation

47 [Tpowe
File Help

@ Power Stage Design
e N L

B Loss Estimate & Break Down

= .
Loop Comp. & Load Transient

Min Vin:
M Mout :L_5: LTC3838 - Dy Fast, Accurate Step-Down DC/DC Controller with Differential Output Sensing Project Name:
Sugg. Max Tout : nate:
Min Sw. Freq. : N
Max Sw. Freq. : esigner
Po— Current Limit LTspice IV - LTC3838 circuit.raw
Pﬁv. v Targetlowt] Limit Margin 150 % Desire __ N N 3 ) N
inmax: 15 Targetioutlimit 154 File Wiew Plot Settings  Simulation  Tools  Window  Help
Vinnom: 10 ¥ iL pk@ Target Iout] Limit  15.95 A . - - - ) ry
Vinmin: 5V Output Veltage iLwly® Target lout] Limit 1405 A J = & G? ,J;' @ @\ Q QQ\ %L@_ E%% & B2 it @% LT5 (1) ‘\> - 3 iD@ kil
SW‘lChi“Q qu S0 Wz i = VRNG: Set 0.6V-2V (or GND=30m\V, INTVCC=50mV}
Voutl Ripple (pk-p) 19 m¥ JRNG: Set 06V-2V {or GND=30mV, INTVCC=50mV) L I
Output Rail 1 Svoutlivouts Fipple [ T8N e " 1, LTC3838 circuit asc if:: LTC3838 circuit.raw
Voutl: 12V Actuzl VRNG oEV
loutl: 10 A Vourt. | Veemsemaxprog | 0mv LTC3838 circuit.asc
Output Rail 2 Output Bulk Output Ceramic
Vout2: 18 V MAR MER.
lout2: 8 A fane i
Cb1 c 3w Cel € 10w
I ESR 9 m0 I ESR 3m0
- L 204 = L 0&nd
#Cap 1| #Cap 1
DCR Current Sensi
Act 101 Limic YA
iLL Pk@ Iol Limit 653 A
Vsnsl Pe@ Iol Max 741
Vsnsl Viy@ lol Max 53
Vour Vsnsl Rip. (pk-pk] 151
cff1 | Rt Feedback
‘: Sug. Rtl 604 k0
° Rl 604 k0
| L oF
| s Doy & Tor LTC3838 circuit.raw
b3 Sug.RbL 604 K1 vout1 puty [0
| Cflt1] Rb1 Rl R Tonl @ Vin Max 216 ns V(n007)
el L Toffl @ Vin Min 2054 n

T T T T T T T T T
80ps  160ps  240ps  320ps  400ps  480ps  560ps  G40ps  720ps
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model of every part has been verified

* In the design tool, the small signal
on LTC standard demo board.

Voltage Loop Gain

[
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c
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O
0

* It remains the user’s responsibility to

verify his calculated result with bench

prototype.
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| Pk-Pk(3): 127mV
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Example of a Excel-Based design Tool

LT



Step 1: Power Components Selection

In the design spreadsheet, power components design is guided
with schematic interface:

Values in yellow cells are calculated
/ recommended by design tool.

Note: Click on a capacito% to link to the library,

LTM4603 B app= 1147 mivpp
Vin Inductar peak current=. 6.23 A Vo= 0.17 %
® Vin Vout ' 8 Vo
(IRPE, 2.52|A l _T_ci" yVe4s - _T_ Cee _T_ 3.325V @ 5A
MFR _|__ — Ccomp/ITH 1 I I
Part# - -1 = L] w
C 10 pF —— | GND Vib Cref Chutput Bulk Caps, Ch CGrutput Ceramic Caps, Cee
Ripple RS 3 A MFR MFR
#of caps 1 Cc-ompd Part# Part#
Rief — C 100" uF C 22 pF

13.42 kil Cp ESR 3 mil ESH 8 m0l
13.30 k0 ESL 1.2 nH ESL 1.6 nH
1.0% #of Ch 1 #of Coe 1

DC degrading of capacitars is not considered, please enfer actual capacitance,

Values in blue cells are selected
/ entered by user.
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Power Stage Performances

Cp RMS Peak Inductor

current Current \
LTM4603
Vin Inductor peak current=.

— Vin Vout <
[lRMS_MA}(]:‘ @ cin L7 Cb l
part 3 L ceompam L T
C 10 LF —— | GND Vib Cref Qutput Bu;l.ﬂ. Caps, Cb
Ripple RMS 2 4 MFR
# of caps 1 com t Part #
" ceome Rref e C 100 F
42 O Cp ESR 3 mo
EsL 1.2 nH .
1.0% # of Cb 1
RED fonts give \
“WarningS” of Standard Vo Real _\/O value
undesirable design setting resistor and ripples
values values

26
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Step 2: Control Loop Optimization

In the design spreadsheet, control loop design can be fine tuned:

Sliding bar for compensation adjustment.

Output
Impedance

e/

Part if - Smealf Siqeal Iodeling and Compensation Taning / Resot |
Lompessation Lomponent | sning and Lesign ¥Yenhcation /
Remote sense M Ofersrblal senslrg 7 Olrect Local Sensing —
C..e 4 » 47 pF c. 4| > 0 p-
¥. |4 3 a7a v L 4 r 0=
I 4 ] 5.00 A = ek
Aotualvaltacs loopbandw dth, [Fuea 1= a5 11 kH- Motualvotlage loopphaze margind o s 1= /022 | d=n
. Yoltzge Losp Gam Output Impedance
Loop gain P S -
[N
H H T
prediction N -
= I - E H
4 a0 e S
= n T oolEm - -]
"E' U - i =B =
[ = [
= alae E IS
5 0 ur Oz - ]
E = ] =
B P Y A A 1 R w0 = o
1
-au e -kl
o1 1 10 1000
Freguencr(kHz) Fraguincy[kHa)

Maguitede—— FPhaze

—— Mageitede— Phaz:

Load Transient Approzimation [Second Order Approzimation; duty cycle and error amplifier saturation is not taken into cossidelation;

valid only with stable system])

Load Step, |Istep]= +n

Absolute Load Step slew rate, [dedt]=

1 Afusec

Istap[a]

NEEy,

Load transient

Comerier

Arerage ¥out overshootfander shoot @ Load Trassiest

L

0 : = :
- | ) A L PR - R [ TR —
I RS T RPREINY A R [H— [N TR
¥ B0 p----- [ . DU 1 S [ | | I [P
=1 I S - _l___._-J_._-_-L_-_._-E—_-_-_J: .......
00 ke -ae- B N s R
120 -100 17 ! !
-20 0 20 40 1] an L]

Time Scale 4 |

Time [usec]

precucuon
LTpowerCAD™ Design Tool Quick Start Guide
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2

Export to & Run LTspice™ Simulation

In the design spreadsheet, click the “Export To LTspice” button:

Gﬂmlﬂv LTmm View Layoul Example

I

Note: Click on a acitor symhbeol ta link to the library

LTWM4603
Vin Inductor paak currem:‘ 5.37 A
[ WVin Yout - .
Trnts nasa= 192 A l Lcin U I J_
NFR I Ceomp/ITH 1 : I
Part # = | -IT- = ¥ Linear Technology LTspice/SwitcherCAD Il - LTM4603.asc =1
C 10 pF GHND vib Cref Output Bulk Caps, Cl| Ble Edt Hierarchy view Simulte ook  Window Help
Ripple RS 34 WMFR FE= = Ll 4 Qoo B OB (o A8 LLm s
# of caps 1 COH Part = | A, LTM4B03.asc Hx LTM4E02 raw
Hret — C 100" pF
13.42 kO Cp ESR Il L,
13.30 k0 ESL TPATE( | R
1.0% #of Ch 1

D vollage and tomperatare degradation of cagacitorsarcnoflls -0 000 i il o e

If the LTspice™ simulator is installed,
it will be automatically opened:

Link to down load free LTSpice™ simulator:

8
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29

Summary of design: BOM, size, cost and stress

In the design spreadsheet, click the “Summary” sheet:

Summary of Design
Bill of Material of Power Components

Unit| & jnch ™ mm
Componnent Part # # of parts “Yalue Package L WY H  |lUnit Price |Tatal Price
Cin (bulk) 1] 1 1DEI||.|F 1210 0.093 0126 MAA, $0.00
Cin (ceramic) uF  [120B 0063 0126 A, $0.00
Cout (hull) 2RETRE220RC 1] 220uF  10a0s 00407 0079 PAA, £0.00
Cout (ceramic) 0.00 1 72[0F 1210 0.098] 0.126]  NA 50.00 Power
Microbdadule LThA4E03 1 LGA (16X 16:2.8) 0591 0581 0110 F0.00
~— components
Power Component Summary: Foot print clearance factor= 1.5
Total footprint are WO output Bulk Capacitors 0.550(inch* Su mmary
Total footprint 0.560]inch*d
Total EOM cost W/O input and output Bulk Capacitors $0.00 _
Total BOM cost $0.00

Design Analysis

Parameters Condition Minimum Typical Maximum Units
Input “otlage 7.000 12.000 14.000 i
Clutput Votlage 0.59584 0.999 1.014 Y
Inductor peak-to
peak Ripple 0.909 0.9 A, Stress analyses
Freguency 1004.016 KHz
Crossover freq. Win=8.09% 119.891 kHz
Fhase Margin in=8.09% 33159 Deg.

It rermains the customer's responsibility to verify proper and reliable operation in the actual application.
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LTpowerCAD lI 30

Any feedback comments on the program or issues encountered are welcome!

Please forward your comments to the addresses below.

L TpowerCAD@Linear.com
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Appendix :

Installation Troubleshooting

32

|. Microsoft SQL Server Compact 3.5 SP2 ENU requirement :

1) Possible issue: Microsoft SQL Server Compact 3.5 SP2 is requirement missing

LTpowerCAD Il v2.0 requires Microsoft SQL Server Compact 3.5 SP2 to access the internal parts database. If
this is not installed, the program may have issues accessing information for parts included in the program. An
example screenshot is shown below where this type of error has occurred. If this is confirmed to be installed on
your system, make sure it was installed correctly which may require a repair of the installation or new

installation of this requirement.

Converter Specification
Convertar Topology A Sl
Converter Type Al v

v
12| ¥
2w

Min. Input Voltage
Nom. Input Voltage
Max, Input Voltage

Num. of Output Rails One ~

Nurn. of Pa

sEEm.,
g«ymmwm. Tt mavy not b installed,
2t System,Daka Comman,DbProviderFactories, GetFack
at Systern.Data. EntityClient. ErttyCormq-m.GﬂFm
- End of inmer exception stack trace —

at Systaen, Daka EntityClisnt EntityC
&t System,Data EntityClient. Erth'Cmdbn «chor(String ©

Find Part by

at LTpowerCAD LTDataBaseEntities. .

i The specified store provider cannot: be Found in the configurakion, or is not valid, -—> System, ArgumentException; Unable to find the requested Nst

providerInvarianthame)
p'mﬂuilrm}

at Systern.Data. EntityClient. Enti:yCmudhn . GekFactory({String provider String) o
onnection. ChangeConnectionString String newsConnectionString)

onnectionString]
&t System.Data,Objects.ObjectConkext. CreatsEntityConnection] String connectionString)
&t System,Data, Objects ObjectContext. ctor(String connectionString, String def autConkainerName)

at LTpowerCAD PartSearchiWindow. SearchButbon_Click{Object sender, RoutedEventargs )

Optional Features

[ Burst Made

[ synchronous FET

[ syme. o Extemal Clack
[CJoutput Voltage Tracking
[CJRemate Voltage Sensing
[ Margin Contral
[CIPower Good Manitor
[[IPoly-phass | Load Share

Search

LTC Weab Saarch

All Parts

X

=

Important :

LTpowerCAD Il v2.0™ Design Tool Quick Start Guide

* Example shown above is on Windows XP

Make sure you installed using “setup.exe” file (not the MS.msi file)
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Appendix : Installation Troubleshooting

Possible issue solution:
Check the programs you have currently installed on your system to see if Microsoft SQL Server Compact 3.5 SP2
requirement is missing or not. The LTpowerCAD Il v2.0 installer automatically checks if you have this requirement, if not it
will download and install it automatically. This can also be freely downloaded at Microsoft at http://www.microsoft.com/en-
us/download/details.aspx?id=5783 If this is confirmed to be installed on your system, make sure it was installed correctly
which may require a repair of the installation or new installation of this requirement.

Step 1) Check the list of programs you have currently installed on your system by Step 2) If this is not installed, this can be downloaded from

going to Start Menu - Control Panel = Uninstall a program http://www.microsoft.com/en-us/download/details.aspx?id=5783 . Please download
and install this package, then try to

un-install / re-install LTpowerCAD Il v2.0.

-
"_F"@- ["1 » Control Panel » Programs » Programs and Features

Control Panel Home . D ws st omen v Gownioad et -
Uninstall or change a program
View installed updates To uninstall a program, select it from the list and then click Uninstall, Change, or Repair. Download Center
¥ Tum Windows features an or Products Categories Security Support

= Organize ~ Uninstall Change  Repair

TS - Publsher Instlled On_ size Version WMl Microsoft SQL Server Compact 3.5 Service Pack 2 for
[ Microsoft NET Framework 4 Client Profile Microsoft Corporation 6/14/2010 3BEMB 4030319 '
[ Microsoft INET Framewark 4 Extended Microsoft Corporation 6/14/2010 519ME 4030319 Windows Deskto P
[E7Microsoft NET Framework 4 Multi-Targeting Pack Microsoft Corporation 6/14/2010 834 MB 4030319
i Microsoft ASP.NET MVC 2 Microsoft Corporation 6/15/2010 482KB  2050217.0
i Microsoft ASP.NET MVC 2 - Visual Studio 2010 Teols  Microsoft Corporation 6/15/2010 225MB  20.50217.0 Quick links SQL Server Compact 3.5 SP2 is an embedded database that allows developers to build
[B]Microsoft Expression Blend 3 SDK Microsoft Corporation 1/18/2011 871MB 1013430 & Overview robust applications for Windows desktops and mobile devices. The download contains
[ Microsoft Expression Blend 4 Microsoft Corporation 1/18/2011 4.0.20525.0 & System requirements the files for installing SQL Server Compact 3.5 SP2 and Synchronization Services for
[EIMicrosoft Expression Blend SDK for [NET 4 Microsoft Corporation 1/18/2011 970 MB  20.20525.0 i + Instructions ADO.NET version 1.0 SP1 on Windows desktop.
[ZAMicrosoft Expression Blend SDK for Silverlight 4 Microsoft Corporation 1/18/2011 1IMB  20.20525.0 e
Microsoft Expression Design 4 Micrasoft Corporation 1/18/2011 7.0.20516.0 & Additional
(B Microsoft Expression Encoder 4 Pro Microsoft Corporation 1/18/2011 401639.0 Quick details
(B Microsoft Expression Encoder 4 Screen Capture Codec  Microsoft Corporation 1/18/2011 675KB 4016390
[EiMicrosoft Expression Studio 4 Microsoft Corporation 1/18/2011 4.0.20525.0 Version: 3580800 Date published: 571772010
Microsoft Expression Web 4 Microsoft Corporation 1/18/2011 4011650 Change language:  English 7|
i Microsoft Help Viewer 1.0 Microsoft Corporation 6/15/2010 397 MB 1030319 Looking for support?
[ Microsoft IntelliPeint 8.2 Microsoft Corporation 9/26/2011 8.20.468.0 Vist the Microsaft File name o
@ Microsoft IntelliType Pro 8.2 Microsoft Corporation 9/27/2011 8.20.469.0 Support site now >
5 Microsoft Office Enterprise 2007 Microsoft Corporation 6/18/2010 120.6425.1000 SSCERuntime-ENU exe 53M8
& Microsoft Silverlight Microsoft Corporation 3/1/2012 218 MB 41101110
& Microsoft Silverlight 3 SDK Microsoft Corporation 6/15/2010 ILIME 30408180
‘& Microsoft Silverlight 4 SDK Microsoft Corporation 1/18/2011 515MB  4.0.5040L0
5 Microsoft SQL Server 2008 (64-bit) Microsoft Corporation 6/15/2010
3 Microsoft SQL Server 2008 Browser Microsoft Corporation 6/15/2010 794 ME 10125310
3 Microseft SQL Server 2008 Mative Client Microsoft Corporation 6/15/2010 637 ME 10125310 ** N . Th 1 | | 1 d 1 I I
5 Microseft SQL Server 2008 R2 Data-Tier Application F... Microsoft Corporation 6/15/2010 330KB 105014474 Ote . ein Sta €ri1s maae to au to m atl Ca y
[ Microsoft SQL Server 2008 R2 Data-Tier Application P... Micrasoft Corporation 6/15/2010 118ME  10.50.1447.4 d I d d 1 I | h f 1
5 Microsoft SQL Server 2008 R2 Management Objects  Microsoft Corporation 6/15/2010 153MEB 105014474 ownload an InSta t ese so tware req uirem ents
5 Microsoft SQL Server 2008 R2 Management Objects (.. Microsoft Corporation 6/15/2010 101MB  1050.1447.4 H f d | d
[ Microsoft SQL Server 2008 R2 Transact-5QL Languag... Microsoft Corporation 6/15/2010 534 ME 105014474 to yO ur SyStem | yO ur SyStem oes n Ot alrea y

Microsoft SQL Server 2008 Setup Support Files Microsoft Corporation 6/15/2010 394 MB_ 101.273L0 H
1 I Microsoft SQL Server Compact 3.5 5p2 ENU Microsoft Corporation 6/15/2010 339 MB  358080.0 h ave th ese |l nStaI I ed .
f [ Microsoft SQL Server Compact 3.5 SP2 x64 ENU Microsoft Corporation 6/15/2010 451 MB  358080.0 1

[T Microsoft SQL Server Database Publishing Wizard 14 Wiicrosoft Corporation 6715/2070 T01T4E ~0T.B02E
5 Microsoft SQL Server System CLR Types Microsoft Corporation 6/15/2010 252MB  1050.1447.4
[ Microsoft SQL Server Systern CLR Types (x54) Microsoft Corporation 6/15/2010 8I8KE 105014474

Important : Make sure you installed using “setup.exe” file (not the MS.msi file)
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Appendix : Installation Troubleshooting

Il. Microsoft Security Settings :

2) Possible issue: Microsoft Security Settings

Security default settings may prevent access of LTpowerCAD Il v2.0 from its database causing an error
message to pop up when searching for a part (see below).

Search LTC Part

-~
L7[}_Inw LTpowerCAD Design Tool vzo

TECHMNOLOGY Copyright 2012, Linear Technology Corp. All rights reserved.

Converter Specification Optional Features

Converter Topalogy _ QOutput Rail 1 Burst Mode

Converter Type _ Voutl a2 v [T synchronous FET
loutl 5 A Sync. to External Clock

Min. Input Voltage 1wV [ s — —

Nem. Input Voltage e Vv Cutput Rail 2 e e —

Max. Input Voltage jiges Vout2 1V |
lout? —20 A Systern.Data.EntityException: The underlying provider failed on Open, --->

Systemn.Data.5ql5erverCe.5qlCebxception: Access to the database file is not
allowed. [ File name = C:\Program Files (x86)\LTC\LTpowerCAD2Y L TDataBase.sdf
]

at System.Data.5ql5erverCe.5qlCeConnection.ProcessResults(Int32 hr)
. at System.Data.5qlServerCe.5qlCeConnection.Open(Boolean silent)
Find Part by Num. (##2%) at Systern.Data.5gl5erverCe.5glCeConnection.Open()
at System.Data.EntityClient.EntityConnection.OpenStoreConnectionlf(Boolean
3 openCondition, DbConnection storeConnectionToOpen, DbConnection

Design Tool Website PartName Type Desc. Topology MaxVin Min Vin Max lod)| originaIConnedioq, String gxception(:ode, String attemptedOperation, Boolean&
closeStoreConnectionOnFailure)

--- End of inner exception stack trace ---

at System.Data.EntityClient.EntityConnection.OpenStoreConnectionlf(Boolean
openCondition, DbConnection storeConnectionToOpen, DbConnection
originalConnection, String exceptionCode, String atternptedOperation, Boolean&
closeStoreConnectionOnFailure)

at Systern.Data.EntityClient.EntityConnection.Open()

at System.Data.Objects. ObjectContext.EnsureConnection()

at System.Data.Objects.ObjectQuery1.GetResults(Mullable1 forMergeOption)

Num. of Cutput Rails Two iy

. . . at
** Note . The InSta”er |S made to automatlca”y Set éy;tEem.Data.Object;.ObjectQuErylSy;tem.Collection;.Generic.IEnumerable<T>.
- etEnumerator
up these folder settings. If for some reason you are ats,,stem.;ol?emm.senenc.u_ﬂ..msnummmﬂ colection)
still getting a similar error please read through the e e T e e
following slides to make sure. RautedeventAn==)

oK |

N

LTpowerCAD currently supports design tools for a limited number of parts. For more part options click the Web Search button.

Important : Make sure you installed using “setup.exe” file (not the MS.msi file)
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Appendix : Installation Troubleshooting

Possible issue solution:

Run the program with an Administrator account , or try to modify your system’s Users account security settings
for now (see below).

Step 1) Go to the LTC folder location: (ie C:\Program Files (x86)\LTC) Step 3) Click on the Security tab. Click on your Administrators account and see

that the permissions should show Allow for all options (except for Special

Step 2) R|ght click on the LTpowerCAD 2 program folder = Properties permlssmns). The SYSTEM account should also have the same settings.
s r
| LTpowerCAD2 Properties = | LTpowerCAD2 Properties [
General |SP1amg|Sew|ty|PremousVars»ons Custon'izel |GenemJISharhg|59CUW|PreviousVersion5|Custon'ize|
l TpowerCAD2 Object name:  C:\Program Files (86)\LTC\L TpowerCAD2
Group or user names:
Type: File folder 82, 5YSTEM -
- § Administrators (SAM-Y-380'\Administrators) B
Location: C:\Program Files (cBE)\LTC &a) Users (SAM-Y-380\Users)
i
Size 19.0 MB (13,960,134 bytes) ?| LSS it | v
Size on disk: 195 MB (20,451,328 bytes) To change pemmissions, click Edit.
Contains: 239 Files, 15 Folders
Pemissions for Administrators Allow Deny
Created: \Wednesday, August 29, 2012, 3:28:57 PM Full control / i
Modify
Read & execute / =
Atributes:
butes: [ MiRead-anly (Only zpplies to files in folder} List folder corterts
P e |
Wite =
For special pemmissions or advanced seftings, ancsd
click Advanced. Ad
Leam about access control and permissions

[ ok J[ Concel J[ zemy | [ ok J[ cenesd |[ ooy |

Important : Make sure you installed using “setup.exe” file (not the MS.msi file)
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Appendix : Installation Troubleshooting

Possible issue solution (cont’d):

Step 4) Click on your Users account to see the user settings. Your user account Step5) Click on the Edit button and click on your Users account again and click the
may not have the permissions set (like shown below) that are needed.  You can check boxes on the Allow column for Full control, Modify, Write. Click OK. The
change these in the next step. settings should now be the same as you saw for the Administrators account.

[}, LTpowerCAD2 Properties S5 | LTpowerCAD2 Properties =5

|Geneml |Shanng| Security |Previou5\l’ersions|0.|smmiza|

‘Gaﬂaall&a‘lnﬂ Security |Previous\:‘a'sions|[l.|5tomize‘

Object name:  C\Program Files <86\ TC L TpowerCAD2 Object name:  C:\Program Files (<8E6LTC\LTpowerCAD2

Group or user names: Group or user names:
2, SYSTEM - 2, 5YSTEM o
2, Administrators (SAM-Y-380\Administrators) a3 B2, Administrators (SAM-Y-380\Administrators) a
2 A Users (SAM-Y-380"Users) = A Users (SAM-Y-380\sers)
2 Towctadinstsllar o 2 Tnwtadlnstallar e
< m ] » 4 m |
To change pemissions. click Edi. To change permissions. click Edit.
Pemissions for Users AMlow Deny Pemissions for Users Allow Deny
Full control i Full control s it
Modify Modify v
Read & execute / E Read & exscute v E
List folder contents List folder conterts
Read ' Read v
Wite - Write: b 2
For special permissions or advanced settings, — For special pemissions or advanced settings, —=
click Advanced. Ady click Advanced. Ady

Leam about access control and pemissions Leam about access control and permissions

[ ok J[ Gancad J[ ooy | ok J[ Canoa ][ wsopy |

Important : Make sure you installed using “setup.exe” file (not the MS.msi file)
LTpowerCAD Il v2.0™ Design Tool Quick Start Guide  Copyright © 2013 Linear Technology. All rights reserved. L, LEM



