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What is the LTpowerCAD™ Program?

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

Free Download =

Design a Power Converter In Five Simple Steps:
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How is LTpowerCAD Different from Ltspice ?

LTspice™:

A powerful circuit simulation tool with integrated models for most LTC 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.

Supports selected power products.

Design file can be exported into LTspice simulation circuit.

- An off-line version is available (Windows PCs only)

INEAR

LTpowerCAD™ Design Tool Quick Start Guide. Copyright © 2014 Linear Technology. All rights reserved L) TECHNOLOGY



How do | get the free LTpowerCAD Program ?

1) Go to http://www.linear.com/LTpowerCAD

2) Download & install LTpowerCAD Il program on your Windows PC.

See the following pages for installation instructions.

For questions, contact us at LTpowerCAD@Ilinear.com
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LTpowerCAD Il v2.4.7 Supported Parts

Over 250 DC/DC Power Products Supported !

Buck Converters :

Buck Updated: 9/30/2016
Green Cell Background - Excel tool available
Red Cell Background - LTpowerCAD Non-Excel Tool available
Controller Monolithic WModule Regulator®
3-output 2-output 1 output 3-output 2-output 1-output 4-output 3-output 2-output 1-output
LT3742 LT3724 LT3507 LT1940 LT8602HV LT1912 LTC3403 LTC3416 LT8608 LTM4644 LTM4633  [LTM4614 LTM4600 LTM8021
LTC3838 LT3740 LT3507A  |LT1940L LT8616 LT1913 LTC3404 LTC3418 LT8609A LTM4634  |LTM4615 LTM4600HV LTM8022
LTC3774 LT3800 LT3500 LT1938 LTC3405 LTC3549 LT8610A/AB LTM4614 LTM4601 LTM8023
LTC3850 LT3844 LT3501 LT1939 LTC3405A LTC3561 LT8610A/AB LTM4616 LTM4601-1 LTMB8025
LTC3855 LT3845 LT3506 LT3430 LTC3405A-1.375 LTC3565 LT8612 LTM4619 LTM4601HV LTM8027
LTC3857 LTC3807 LT3506A LT3430-1 LTC3405A-1.5  LTC3568 LT8614 LTM4620 LTM4602 LTM8029
LTC3857-1 LTC3810 LT3508 LT3431 LTC3405A-1.8  LTC3600 LT8620 LTM4620A LTM4602HV LTM8031
LTC3858 LTC3810-5 LT3509 LT3434 LTC3406/3406B  LTC3601 LT8631 LTM4622 LTM4603 LTM8032
LTC3858-1 LTC3812-5 LT3510 LT3435 LTC3406-1.2 LTC3602 LT8641 LTM4628 LTM4603-1 LTM8033
LTC3858-2 LTC3829 LTC3407 LT3480 LTC3406-1.5 LTC3603 LT8640 LTM4630/-1 LTM4603HV
LTC3860 LTC3833 LTC3407-2 LT3481 LTC3406-1.8 LTC3604 LTM4630A LTM4604
LTC3861 LTC3839 LTC3407-4 LT3502 LTC3406A LTC3605 LTM4650/-1 LTM4606
LTC3869 LTC3851A/-1 LTC3417 LT3502A LTC3406AB LTC3605A LTM4675 LTM4608
LTC3869-2 LTC3854 LTC3417A LT3680 LTC3406AB-2  LTC3608 LTM4676/A LTM4611
LTC3875 LTC3856 LTC3419 LT3682 LTC3406B-1.2  LTC3609 LTM4677 LTM4612
LTC3880 LTC3864 LTC3547 LT3684 LTC3406B-2 LTC3610 LTM4613
LTC3882 LTC3866 LTC3607 LT3685 LTC3409 LTC3611 LTM4618
LTC3884 LTC3867 LTC3615 LT3686 LTC3409A LTC3612 LTM4623
LTC3886 LTC3883 LTC3622/-2 LT3686A LTC3410 LTC3613 LTM4624
LTC3887 LTC3891 LTC3633 LT3693 LTC3410-1.2 LTC3614 LTM4625
LTC3890 LTC3895 LTC3633A LT3694 LTC3410-1.65  LTC3616 LTM4627
LTC3892/-1/-2 |LTC3870 LTC3633-1/-2 LT3970 LTC3410-1.875 LTC3621/-2 LTM4637
LTC3890-1 LTC3871 LT8602HV LT3971 LTC3410B LTC3624 LTM4639
LTC3874 LT8616 LT3972 LTC3411 LTC3646 LTM4641
LT3973 LTC3411A LTC3646-1 LTM4648
LT3975 LTC3412 LTC3626 LTM4649
LT3976 LTC3412A LT3995
LT3980 LTC3413 LTC3649
LT3990 LTC3414 LTC7130
LT3991 LTC3415

Note: This list was generated on 09/30/2016. New parts could be added to the library after that. Click “Sync-Release” to
update LTpowerCAD library & functions.
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LTpowerCAD Il v2.4.7. Supported Parts

Boost Converters :

Boost Updated: 9/30/2016
Green Cell Background - Excel tool available
Red Cell Background - LTpowerCAD Non-Excel Tool available
Controller Monolithic
2-output 1-output 2-output 1-output
LTC3784 LTC3787 LT3579
LTC3788 LTC3862/-1 LT3580
LTC3786 LT3581
LTC3769 LT3957
LT3757 LT3958
LT3758 LTC3121
LT1700 LTC3122
LTC3124
LT8330
LT8580
LT8570

4-SW Buck-Boost Converters :

Buck-Boost Updated: 9/30/2016
Green Cell Background - Excel tool available
Red Cell Background - LTpowerCAD Non-Excel Tool available
Controller Monolithic pwModule Regulator®
2-output 1-output 3-output 2-output 1-output 2-output 1-output
LTC7812* LT3791-1 LTC3114-1 LTMA4605
LTC7813* LT8705 LTC3118 LTMA4607
LTC3780 LTMA4609
LTC3785 LTMB054
LTC3789 LTMB055
LTMB056
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l. Installation 7

LTpowerCAD Ii

Software Installation
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System Minimum Requirements

The following system and software is required for LTpowerCAD Il v2.4.7 ™

v PC with Microsoft Windows 7 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 requirements to your system if your system does not already have these
installed. However, if for some reason they are not installed automatically, you may need to
install them manually from Microsoft download sites.

Note : In most cases your system may already have these requirements installed so LTpowerCAD
will skip this process. However in some cases these requirements may not have been complete
which may cause errors in LTpowerCAD. This may require you to uninstall these .NET
requirements from your system, uninstall LTpowerCAD and then re-install LTpowerCAD to
initiate its automatic download and installation process to install these .NET requirements
properly. Please refer to the appendix “Installation Troubleshooting” section for more details.

Note:

* Windows 7, Windows 8, Windows10 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 SQL Server Compact 3.55P2 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 .
Uninstall or change a program

View installed updates To uninstall a pragram, select it from the list and then click Uninstall, Change, or Repair.
@ Turn Windows features on or
gt Organize +  Uninstall Change  Repair .
oo ot 2 enas epe Microsoft .NET 3.5, 4 or
netwaork I.\_lama Publisher Installed On _ Size Version,
¥ Microsoft INET Framework 4 Client Profile Micrasaft Corparation 6/14/2010 38EMB 4030319 higher is required
I%_t Microsoft .NET Framework 4 Extended Microsoft Corporation 6/14/2010 519MB 4.0.30319
Microsoft NET Framework 4 Multi-Targeting Pack Microsoft Corporation 6/14/2010 834MB 4030319
ﬁ Microsoft ASP.NET MVC 2 Microsoft Corporation 6/15/2010 482 KB  2.0.50217.0
5 Microsoft ASP.NET MVC 2 - Visual Studio 2010 Tools  Microscft Corporation 6/15/2010 225MB 20502170
Microsoft Expression Blend 3 SDK Microsoft Corporation 1/18/2011 871MB 1013420
Microsoft Expression Blend 4 Microsoft Corporation 1/18/2011 4.0.20525.0
Microsoft Expression Blend SDK for NET 4 Microsoft Corporation 1/18/2011 970 MB  2.0.20525.0
Microsoft Expression Blend SDK for Silverlight 4 Micresoft Corporation 171872011 111 MB 20205250
Microsoft Expression Design 4 Microsoft Corporation 171872011 7.0.20516.0
Microsoft Expression Encoder 4 Pro Microsoft Corporation 1/18/2011 4.01639.0
| Microsoft Expression Encoder 4 Screen Capture Codec  Microsoft Corporation 1/18/2011 675KB 4.0.1639.0
(S Microsoft Expression Studic 4 Microsoft Corporation 1/18/2011 4.0.20525.0
Microsoft Expression Web 4 Microsoft Corporation 1/18/2011 4.01165.0
5! Microsaft Help Viewer 1.0 Microsoft Corparation 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
E] Microsoft Office Enterprise 2007 Microsoft Corporation 6/18/2010 12064251000
¥ Microsoft Sitverlight Microsoft Corporation 3/1/2012 218 MB 41101110
« Microsoft Silverlight 3 SDK Microsoft Corporation 6/15/2010 319MB 30408120
» Microsoft Sitverlight 4 SDK Microsoft Corporation 1/18/2011 51.5MB  4.0.50401.0
5 Microsoft SQL Server 2008 (64-bit) Microsoft Corparation 6/15/2010
\j Microsoft SQL Server 2008 Browser Microsoft Corporation 6/15/2010 794MB 101.25310
\j Microsoft SQL Server 2008 Native Client Microsoft Corporation 6/15/2010 637MB 101.2531.0
\j Microsoft SQL Server 2008 R2 Data-Tier Application F... Micresoft Corporation 6/15/2010 330KB 105014474
ﬂ Microsoft SQL Server 2008 R2 Data-Tier Application P... Microsoft Corporation 6/15/2010 11.8MB 105014474
ﬂ Microsoft SQL Server 2008 R2 Management Objects Microsoft Corporation 6,/15/2010 153 MB 105014474
5 Microsoft SQL Server 2008 R2 Management Objects (..  Microsoft Corporation 6/15/2010 101 MB 105014474 Required for accessing
\j Microsoft SQL Server 2008 R2 Transact-5QL Languag... Microsoft Corporation 6/15/2010 534MB 105014474
' Microseft SQL Server 2008 Setup Support Files Microsoft Corporation 6/15/2010 394 MB 10127310 / part information
rosoft SQL Server Compact 3.5 SP2 ENU Micrasoft Corporation 6/15/2010 339 MB  3.5.8080.0 :
TINMErosoft Sl Server Compact 3.5 P24 END T - T T Tficrosoft Corporation ATy [ L3 e ¥
\j Microsoft SQL Server Database Publishing Wizard 1.4 Microsoft Corporation 6/15/2010 101 MB 10125128
\j Microsoft SQL Server System CLR Types Microsoft Corporation 6,/15/2010 252 MB 105014474
5 Microsoft SQL Server System CLR Types (x64) Microsoft Corparation 6/15/2010 848 KB 10.50.14474
E Microsoft SQL Server V55 Writer Microsoft Corporation 6/15/2010 359 MB  101.2531.0
[ Microsoft Sync Framework Runtime v1.0 SPL (x64) Micresoft Corporation 6/15/2010 100MB  1.0.3010.0
[ Microsoft Sync Framework SDK v.0 SPL Microsoft Corporation 6/15/2010 296 MB  1.03010.0
[ Microsoft Sync Framework Services v1.0 SP1 (x64) Microsoft Corporation 6/15/2010 284MB  1.0.3010.0
[ Microsoft Sync Services for ADO.MET v2.0 5P1 (64) Microsoft Corporation 6/15/2010 541 KB 2.0.3010.0
5! Microsaft Team Foundation Server 2010 Object Mod...  Microsaft Corparation 6/14/2010 10.0.30319
[ Microsoft Wisual C++ 2005 Redistributable Microsoft Corporation 7/6/2011 346 KB 8.0.59193
(2] Microsoft Visual C++ 2008 Redistributable - x64 9.03...  Microsoft Corporation 6/1/2012 T38 KB  9.0.307294148
[T M ccm s Wicaial 70 MR Dodictribdable R&0N D Micror o £ Cocmoc +iom &1 IV AN INTINATAR

Microsoft Corporation Product version: 3.5.8080.0 Size: 3.39 MB
i £'| Help link: http://go.micrasoft.ca..
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Installing LTpowerCAD Il v2.4.7™

1. Double Click “Setup.exe” to Start LTpowerCAD Il v2.4.7™ Design Tool Setup Wizard

Note : Do not install by double clicking the “NotForSetup.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

[ 18 LTpowercanszo | ) [ Tpowercav2a |E=EEN ) ! LTpowerCADv20 [=lE] = J ) UTpowerCADV20 [= =
Welcome to the LTpowerCADv2.0 Setup Wizard vl Select Installation Folder A Confirm Installation =l Installation Complete LA
=S = = =i
The installer will guide you thiough the steps required to install LT powerCAD 2.0 on your computer. The installer will install LTpowerC4D 2.0 to the following folder. The installer iz ready to install LT powerCAD 2.0 on your computer. LTpowerCADv2.0 has been successtull instaled
Ta instalinthis folder, click"Next", To install to a diferent folder, enter t below or click "Browse" Click "Hext” to start the installation. Clck 'Clase” to et
Folder
‘ [ Froam Files [:8EI_TCALTpowerLAD2\ Browse. ‘
<
>
-
D
WAANING: This s leced by comi ghl\ andinciatonsl eales Install L TpowerCADv2.0 fer yoursef. r for anyone who uses this compuer
U Ih ddul A dthl rthug I may result in severe civi &
pen: dep othe u sl o the s 5
@ Everyone D Please use Windows Update to check for any critical updates to the NET Frameworl k.
Olustme w
.
=
[Coae ] e | [ News ] = Cancel <Back Negt > [ cencel | [ <Back | [ He> | Concel | [ <Back | [_Cese_]
= "—‘:]
4 < 2
g 9 Q
& .' ---------------------- ..

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

Note : The installation will place shortcuts to the LTpowerCAD Il v2.4.7.
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Il. User Interface o

Getting Start with LTpowerCAD lI

INEAR

LTpowerCAD™ Design Tool Quick Start Guide. Copyright © 2014 Linear Technology. All rights reserved L] TECHNOLOGY



Main Start Page

pbwerCAD

v Ulspice’
ss | 7

Supply Design  System Design Simulation Open File

= ?

Help Sync/Release

LTpowerCAD Il Design Tool ‘ ’ Ll”‘EAQ
Copyright 2014, Linear Technology Corp. All rights reserved. TECHMNOLOGY
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Main Start Page Options

pL')WGFCADE SIS &) Open LTspice™

B RS Simulation Tool

(LTpov&erPIannerT'V') l/
Start a power N

conye rter N E Uspice’
design L7

Supply Design  System Design Simulation Open File

— Get

O LTC | | | /\ LTpowerCAD
pen -
. S0 I 2 "

Toolbox - program and
tool updates

A

Toolbox Contact Help Sync/Release

)

View LTC Sales

LTpowerCAD Il Design Tool Office Contacts ‘ ' ’ Llnw
Copyright 2014, Linear Technology Corp. All rights reserved. TECHMNOLOGY

. For LTpowerCAD questions/suggestions, please e-mail us at: LTpowerCAD@linear.com
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Search Part for Specifications and Functions

Note: If you know the Llnw LTpowerCAD Design Tool vas1
LT part number to use TECHNOLOGY Copyright 2014, Linear Technology Corp. All rights reserved. 2 Se a rc h
.
you can also enter the Converter Specification E;I)tional Features S’earc_h S — -'I
.. . Converter Topology I@_ Qutput Rail 1 Burst Mode |
4 dlglt part # and CIICk Converter Type Voutl 1V Synchronous FET ' Search I
“go” to locate the part loutl 0 A Disolsted S e
Min. Input Voltage 108 V [Z] Run / Enable
Nom. Input Voltage 12V [} Sync. to External Clock
Max. Input Voltage 132V 1 . E nte r S p e c ° [] Output Voltage Tracking Al Parts
[T Remote Voltage Sensing
Num, of Qutput Rails [ Margin Control
Num, of Parallel Phases 1 Power Good Monitor
[T Poly-phase / Load Share
@ Find Part #: (#24) [ 12¢/PMBus Interface e o e
Click LTC Icon (for ways Keep Search Page Cpen
LTpowerCAD Il tool) - — S S o
Design Tool ~ Website Part Name  Type Desc. Topology Max Vin MinVin Max! #Ph #Outp MaxVe MinV MaxFr MinFi Synchronous Burst Moc
a [ =] e web_“ LTC3810-5 | Controller |80V Valley Current Mode Synchranous Buck Regulater Contraller Buck |50 |0.B |zu |1 1 ‘60 |o.a ‘1000 100 [f] [ -
Or \ gl uc Web_lll.TCRlZ-S Controller| 60V Valley Current Mode Synchranous Buck Regulator Controller Buck (60 (08 [ |1 60 1000 (100 ] ]
ol F IRra " LTC3833  Controller Fast Accurate Buck Controller with Remote Vo Sense, Valleyl-mode  Buck 38 45 50 1 1 55 |06 2000 200 ]
ic xcel lcon o LTC Web || LTC3851A-1| Controller| Synchranous Step-Dawn Switching Requlator Controller Ml
Click Excel | el 1c3 ]
(for Excel-based tool) T | E | ucw 1 |55 Joa |10 |25 [F] VT
o= = 3. Select IC and open a Tool P R [ N B
Note : /f the design tool icon is L% F LIC wéb | Bt |wmmuer|:uvm 2YNC-BUCK LONTTONEr WIth KemOte Vo 5ense and noniingar mnrrcl BUCk Ija |=1 IJU |1 1 14 06 1200 |200 v/ ]
gray, the design tool is ol n ] - T
currently unavailable fOf that LTpowerCAD currently supports design tools for a limited number of parts. For more part options click the LTC Web Search button.

part

LTpowerCAD™ Design Tool Quick Start Guide. Copyright © 2014 Linear Technology. All rights reserved L) E|CHNOLOGY
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Design Tool Options

.
Two possible design tool formats: ==+ I e s

1. Non-Excel LTpowerCAD Il Design
Tool:

If available, an active LTC button is

shown:
g

2. (Legacy) Excel-Based Design Tool:

If available, an active Excel button is
shown:

Converter Specification

Converter Topology m Output Rail 1

Converter Type _ Voutl 1V
Toutl 20 A

Min. Input Voltage 10 V

MNom. Input Voltage 12 Vv

Max. Input Voltage 14 v

Mum, of Cutput Rails

MNum. of Parallel Phases 1

Find Part # : (###4)

7Llnw LTpowerCAD Design Tool vaa7

TECHNOLOGY Copyright 2014, Linear Technology Corp. All rights reserved.

Optional Features

[F] Burst Mode
Synchronous FET

[T solated

Run / Enable

[C] Syne. to External Clock
[C] output Voltage Tracking
[C] Remote Voltage Sensing
[Z] Margin Control

Power Good Monitor
[T Paly-phase / Load Share
[T 12¢/PMBus Interface

Search

Search Parts

l All Parts

l LTC Web Search

Always Keep Search Page Open

Reset Search Filters

Search For Parts

(4 ) IC Max Vin ‘\ IC Min Vin ‘\ Max [sw / Phase

-_‘\.- Design Tool Website ‘\Palfﬂ 2) Type - A Description |~ Topology

Il LTC Web | LTM4637 uModule 20Vin, 20A Step Down DC/DC pModule Step-Down Reg| Buck: 20 45 20

LTC Web  |LTC7130 Monolithic 20Vin, 20A Monalithic Buck Converter with Ultra-Low D | Buck 20 45 20

LTC Web LTC3876 Controller Up to 38Vin, Dual Vo Buck Controller for DDR Power Buck 38 45 20

Note: LTC Web | LTC3866 Controller Single Phase Current Mode Buck Controller, <1mOhm [|Buck 38 45 50
/fthe iCOn "S "n grey CO/Of, the LTC Web [LTC3883 Controller Single Phase Step-Down Current Mode Buck Controller | Buck 24 4.5 50
design tool is not yet available. LTC Web  [|LTC3812-5 Controller 60V Valley Current Mode Synchronous Buck Regulator ¢ Buck 60 0.8 20
LTC Web  |[LTC3810-5 Controller 60V Valley Current Mode Synchronous Buck Regulator (| Buck 60 0.8 20

LTC Web || LTC3810 Controller 100V Valley Current Mode Synchronous Buck Regulator | Buck 100 0.8 20

LTC Web || LT3740 Controller ‘Wide Operating Range, Valley Mode, Na RSENSE Synch | Buck 22 2.2 20

LTC Web | LTC3780 Controller High Efficiency, Synchronous, 4-Switch Buck-Boost Con' | Buck-Boost 36 4 20

LTC Web [ LTC3807 Controller Low IQ, Single Phase 38Vin 24Vo Synchronous Step-Do | Buck 38 4 20

LTC Web | LTC3789 Controller High Efficiency, Synchronous, 4-Switch Buck-Boost Con' | Buck-Boost 38 4 20

n | »

LTpowerCAD currently supports design tools for a limited number of parts. For more part options click the LTC Web Search button.
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Step-By-Step Supply Design Procedure using the LTpowerCAD™ Design Tool

" Libraries

Component
libraries

Supply Design Procedure

Enter Supply Spec.

Search/select a part

" LTspice™ simulator

Export to and run LTspice™
simulation file

Automatic spec transfer

«

16

Open the design tool

-

Power stage design

Individual

Design Tool

-

Control loop and transient optimization “

' 4

Check load step
(if needed)

)

View layout
example (OPT)

View Design Summary /
Power Stage BOM




Design Steps Example

(Non-Excel based LTpowerCAD design Tool)

wel

INEAR
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Design Step 1 — Power Stage Design

Yellow Cell : Suggested values or calculated parameters

Converter Spec.
& Part Limits

Blue Cell : User entered values

File Help
Loop Comp. & Load Transient |% Power Design Summary ‘

@ Power Stage Design
Key ~ S~ -
{ my KA Su “a Hem om |
Calculated : .
: == LTC3833 - Fast Accurate Step-Down DC/DC Controller with Differential Output Sensing Project Name: RS BB

H Loss Estimate & Break Down

-
.
Pt Gpecs — . Date: [ryTeyree
Max Vin : . — )
i i S : Vinfnorm) 12V VIN >— ) Designer: HZ.
P . ICMB Bulk CIN - ,‘[[,:mc Ceramic CIN
Sugg. Macout: : === W paNASONE I e,
Min Si. Freq, : I2001 H Totsl AINRMS 5534 ~ Part® 20SEP1SOM Part# GRM32ERBLC Inductor Current Limit
M S Freg H Total N Ploss 013 W = CNom 1504F =  CNom Desired iL Ripple 40 % Target lout Limit Margin 120 %
" € 1504F c Sug.ll 023 uH Targetlout Limit 24 A #Paralleled Phases | 1
Design s"“\‘[m in: IR H B 20mo ESR 17 022 uH iL pk@ Target Iout Limit 2815 & loutPhase 20 A
= " #cap 1 o - =
vinnom: BRIV | * cap DR Lim iLvly@ Target lout Limit 1985 &
Vi . 132V H MFR. LRI VRNG: Set D6V - 2V (or GND=30mY, INTVCC=50my) Output Voltage
Vin max : . vouT U1 - Part® 744311022 ! Pl S0ag
Switching Freq: 502 kHz = = ‘MIO 1 " WRNG nﬁ v Vout Prog. iv
H Feedback ! | p iLRipple%  42% —
- ; H I Actual VRNG 08 Vout Ripple [pk-pk) 94 my
utput Rail 1 - Sug.REL . 604 kQ J TG | i iLPeak 24.15A
vout: v | & 9 o RH s Cff1 ¢ 5w 0 el Vsense maxprog.  30mv AVeripplelio +/- 04T %
.
loutl: 20 . — D 777777777
I S L B < Sw YV AN your
- ‘ ol ranl
Vosns+ i ‘Mbnﬁ R Power INDUCTOR Library k A =
Rb1 Cfit1 ! | 1x BSCO10NE b3 Rsi -
< BG > ® Show All Parts () Show Suggested Parts Clear Search Entries
Sug. Rol 909 K : U b Rp1
st BB A x| | Built-tn Parts : :
Ccfitl BF Vosns- A ~) Vendor ~ ) Name ~) LipH) ) LTol(%) ~) DCR{mQ) ) DCR Tol(%)
— o aoiTue s 2 =
= SugRsl 442k
Cth1 Rth1 N st B WURTH 7430402 |o22 20 017 10 2+
1] ITH PlossRsi 234 mW WURTH 744311022 0.22 20 11 10 3
Cthpi Sug.Rpl  137k0 WURTH 7443330022 022 15 06 15 60
Rpl OPEN k2 WURTH 743320022 |022 15 053 15 6
WURTH 743310022 [022 15 051 15 8
Duty & Ton Compensation WURTH 744307022 022 2 033 5 FThe
Voutl Duty 833% Cthl 2200 pF Sense+ 4 m 5

Toffl @ Vin Min 1807.5ns Cthpl | 220 pF S T Add A New User Part .
s ==tz Click to O
S, Freq, Sense * = ICK To Upen

Desired Fsw 502 kHz Rt | |

e g = Rirg Component Library |
Add Part To Library

(=]
=
o

|||—

Act Fsw 502 kHz

Vendor Search Tools

WE= @ UITEC &TDK EToko @Pulse &sunida

* Complete Blue Cell entries to specify component values & desired design parameters. - Over 6000 L, C, MOSFET,
* Yellow cell values show calculated design parameters & component value suggestions Rsenses Diode parts (2016)

* Red / orange cells show warnings for certain parameters to help guide design choices
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Power Stage — Design Warnings

C
Ceramic CIN - _ - Strong warning
VIFR. Inductor Current Limit
art# Desired iL Ripple 40 % Target Iout Limit Margin =~ 150 % .
C 224F Sug. L1 0.228 wH Targetlout Limit 30 A Orange Cell - Soft wa rning
SR om0 11 056 uH iL pk@ Target lout Limit  31.63 A . .
cp 1 DR 17mQ iL viy@ Target lout Limit 28.37 A (parameter slightly outside of
MFR.
o VRNG: Set 0.6V - 2V [or GND=30mV, INTVCC=5i recommended range)
LT o —— <1 R —— n T
1= Mtop1 iL Ripple % [ETEY% 1 VRNG 2V
| : g e Actual VRNG 2V
1G _ T [kl Vsense max prog. 100 mv
= L1 _DCR1

Mbot1 el

(I|—l:
i :Dx Rs1 | —
BG

Csl 0047 uF DCR Current Sensing

SugRsl  GIB KD Act. Iol Limit  96.34 A
Rsl | 402 kD

Pl iL1 Pk@ ol Limit 97.97 A
Vensl Pk@ Iol Max  26.6 mV

Sug. Rpl OPEN k0
Rpl  7.15 k0

* Automatic warnings guide users for proper values

INEAR
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Power Stage Design Steps

1. Select a switching frequency (f,)
- higher f.,, smaller L/C size, but higher power loss.

2. Select a power inductor (if external) and check/adjust current sensing
- Inductor affects its current ripple.
- Inductor should has sufficient DC and saturation current rating.
- Determine/check current sensing and limit.

3. Select input and output capacitors
- Considering ripples, RMS current rating, ESR, transient, etc.

Note: make sure that all the red-warnings are cleared.

INEAR
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View Design Curves If V|, Has a Wide Range

File Help
@ Power Stage Design H Loss Estimate & Break Down | Loop Comp. & Load Transient E Power Design Summary |
awwwg
Ry ————————————— o o e o % . = .
- KA Su -HEE ANl =
Calculated : 2 . : : :
- LTC3833 - Fast Accurate Step-SQwn DC/DC Controller with Differential Output Sensing Project Name: TN o A0 Sl
[ Part Specs — Date: #Hjpn e
MaxVin: 38 V — .
MinVin: 45 V Vin(norn) JRTAV. VIN Designer: ] HZ.
ion 33V Tor wa e
Sugg. MaxTout: 50 A == eweone — oW
Al s Free. < IR 1= Towl CINRMS  553A I' * Part# 20SEPISOM 1" 5 s Design Curves vs. Vin
Max Sw. Freq.: 2000 kHz Total CINPloss 013 W — Chom 1504F - ¢ 9
Dedgnspes o B i
Design Specs : esk I Select Output Rail # : m |
Vinmin: 108 V #Cap 1 sdll N ™
v : v
\;:"::{ - 1;2 5 Inductor Current ® lout Max vs. Vin IL Avg., lout Current Limit & lout Max vs. Vin |
Switching Freq: 502 kHz vouT ut 19 a2 39
Feedhack
; B2 418 2784
Output Rail 1 —— by aons
N Sug. RLIDE0AIC  pyg 17.4 et 416 o 26.24
Voutl: 1V o1 B Cff1 L < g
loutl: 20 A m o ;lgg T ﬂ: 3 E_gi
= 5 P 2 B < 934/
Vosns+ G 4z S
Rbi 5 142 408 gi S 2064 I | | (5]
Ciitt © 134 06 2 S 1924 e
Sug Rbl 909 kD U 126 404 = 17.84
Rbl 909 kD 18 ==———e ————— 40.2 16.4 I I I —
Citl pF Vosns- 1 ! I I ! I 40 15 + o B . Al DCR Tol(3)
1 108 112 116 12 124 128 132 08 112 M6 12 124 128 132 [ctear]
Ctht Rth1 Input Voltage (V) Input Voltage (V) P
] ITH ——iLPeak == ilValley = ILAvg. *=*- iL pk-pk/ILAvg. — ILAvg CurencLimk === loutAvg, CamemLimk ==+ loutHax 3
Cthp1 \. PN J zE
™ 4 it gt
Duty & Ton Compensation Input Cap. RMS Current @ lout Max vs. Vin Output Cap. RMS Current @ lout Max vs. Vin Thd
Voutl Duty 833 % Cthl 2200 oF S »
Tonl @ VinMax  151ns Rthl 715k I I z I I I
Toffl @ VinMin 18075ns  Cthpl  2209F ;"2' - s
Sw. Freq. —_ - 17+ T T T Tol. (%) i
Desired Fsw 502 kHz Rt < < 16- ! ! ! {3
Sug.Rfreq 806 k0 GND H E 15- | | | .
Rireq 806 kO — Rfreq £ 5 14 v
AckFsw 502 kiz 4: < S 45
= 1.2+
11-
5+ T 1 T i 1 1 1 1 T i 1
10.8 112 116 12 124 128 132 108 12 116 12 124 128 132 llse  @sumida
Input Voltage (V) Input Voltage (V)
| Cin RMS — | Cout RMS
\_ 21N J

Inductor current, lout current limit, Input and Output Cap. RMS current curves vs. Vin help
in determining power stage component rating requirements.

LTpowerCAD™ Design Tool Quick Start Guide. Copyright © 2014 Linear Technology. All rights reserved
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View Layout Example

Fie Help
ﬁ Power Stage Design H Loss Estimate & Break Down Loop Comp. & Load Transient EPW&rDesignSummaw ‘
-

@ 8 o S gD F H

User Entry : Q\ Q\ 0\ ':.!‘“"L'j @ E@ QE! .

Calculated : i 5 " 5
S LTC3833 - Fast Accurate Step-Down DC/DC Controller withRifferential Output Sensing Project Name: I B )
e

A7 Layout Example LETE]MQ

MaxVin: 38 V

MinVin: 45 V Vinfrom) JRLIN o VIN °
MaxVout: 55V I CinB  Bulk CIN _IF'"C Ceramic CIN
Sugg. Maxlout: 50 A | | MR PANASONIC '~ MFR. MURATA
g Je— - (! [
Min Sw. Freq. : [ 200] kHz Towl CINRMS 5524 I Part# 20SEPLSOM l Part® GRM3ZERGLC
Max Sw. Freq.: 2000 kHz Totsl CIN Ploss 013 W —  CNom 150 uF — CNom 22 uF Desired il .
- | C 1504F ¢ 2w |
— TOP LAYER
Vinmin: 108 V #Cap 1 #G 1
Vinnom: 12 V "
Vinmax: 132 V VouT 0
R
Switching Freq: 502 kHz i oH :
o Rl 1 Feedback ! I :Mmm Ly
utput Rail | H
Sug. Rl 604 kO TG
\I‘ﬂuti: 1 X i Cff4 CICT 1 escosomt
outl - I il oF SW PA |
p—
Vosns+ ' l—':Mboﬁ |
Rb1 Cfit1 Beb— ;&1 x BSCOLONI
Sug. Rl 90.9 kO ‘J . b
Rb1 909 k(1 = >
cat oF Vosns-
sl 0047 uF
- Sughsl  442k0
Cth1 Rth1 Rl 47kD
1] ITH PlossRsl 234 mW
Cthp1 Sug.Rpl 137 k0
BOTTOM LAYER
Duty & Ton Compensation
Voutl Duty 833 % Cthl 2200 oF Sense+ L2
Tonl @ VinMax 151 ns Rthl 715k @ _L
Toffl @ Vin Min 1807.5ns Cthpl - 220 pF Cs1 T
Sw. Freq, Sense- *
Desired Few 502 kiz Rt [
Sug.Rireq 806 kO GND
Rireq  B06 kD = Rireg |
ActFew 502 kiz —
= [
Ll L3

PCB Top and Bottom Layer recommended layout example — Picture
File

INEAR

LTpowerCAD™ Design Tool Quick Start Guide. Copyright © 2014 Linear Technology. All rights reserved L) TECHNOLOGY



Design Step 2— Select FETs, Optimize Eff % & Power Loss

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

(each rail has its own tab)

@ Power Stage Design H Loss Estimate & Break Down % Loop Comp. & Load Transient
'

Design Specs ¢ * Click 'Update’ for new curves (For CCM Only) * Inductor AC Losses Entered By User. (For CCM Mode Only)

.
"

.

Vinmin: 108 V MOSFET: —~

: sresare
" Vin nom 2|V

.

"

n

——

‘E Power Design Summary

w Control MOSFET
Vinmax: 13.2 V n

EOutpul Rail # 1

-
-
» Vendor: Infineon =
Sw.Freq: 502 kMz 3 pov. “3scosoNE2 . Rail #1 (1V) Efficiency & Power Loss Rail #1 (1V) Power Loss Breakdown (Full Load)
H
Vout: 1V & yye.5 v #Fets: 1 pos 100 E
lout: 20 A =
i Qg5 nC Qgd: 13 nC 2 8 235
IndUGQ, sy nnnnnnna® Rison: 548 m0 Qgs: 22 nC X a6 / 226
: - 9
& Inductor: 7443 Rg: 065 0 Vmiller: 28 V%
. .
: Li 022 uH | ygicde: 089 v Vh: 16 v % <3 216
o ek oW Ploss: 050 W/ffet Coss: 320 pF 4 9 ——— 2.06
-
B 9x: °C/W ATjx: c o oT _—— 1.96
. : 90 -
Infuctor Loss Sync MOSFET . o A P, Toe
IDCRloss: 045 W | Vendor: Infinean : b / L~ / y4
.
Select =
i | 1 p /
Topl ki Pu Woau-  WVdss: 30V #FFets: 1 pes 1 N I '/ / 167
= " 84
Budk Qg 44 nC Qgd: 10 nC 3 o / / 157
Vin I Rdson: 173 mD Qgs: 21 nC 3 I / rd
" Rg:07 0 Vmiler: 28 V& 80 I 4 / ey
-
aT_I " Vdiode: 078V Vth: 16 v = . / new
Loy, |l iz ™ 4 g
OuT | |3 Ploss: 083 W/Fet Coss: 2600 pF & & Y, 5
T
QB_I EIE CW ATjx: c 8 B / / LH;-
L ]
n 3 74 1183
Estimate JuEEEEEEEEE, E ’ /,
% 7 1.08

L
: :
FET Vmiller Vin 12 v -

=§
N

=

8

FreezePIul.... nEmmE? /
68 7 0.88 X
External Bias ( o = Control Fet Conduction (0.185W,7.55%)
Vs EXTVCC: v : Gate Drv. = 5.3V <5 ~ L3 1 Control Fet Turn On (0.293W,11.96%)
Rail Total Power Loss @ Fullfl oad 64- - 0.69 = Control Fet Turn Off (0.108W,4.41%)
Viiller Pin: 2245 62 0.50 Control Fet Driving (0.015W,0.61%)
Q Pout : 20 R = Sync Fet Conduction (0.643W,26.26%)
9 Ploss: 245 = 0.49 = Sync Fet Driving (0.145W,5.92%)
n: 8908 58 0.39 = Sync Fet Body Diode (0.282W,11.51%)
Cursors = o =IC LDO (0.202W,8.25%)
lout 17 7
Eff.% & P
. LOSS P, o< Breakdown
501 ; ' , . : .
2 4 [ 8 10 12 14 16 18 20 LOSS
Load Current (A)
u Efficiency m Power Loss Estimated Power Loss Breakdown

Click “Update Plots” to

. Estimated Efficiency & Power Loss Curves with Data
refresh estimates for

Point Cursors. Double-click to set axes Preferences
component value changes.
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Power Component Library - MOSFETSs

Click “Select” to open
MOSFET library.

File Help

Pouwer Stage Design E Loss Estimate & Break Down

Power Design Summary |

%Coml& Load Transient

% DesignSpecs te Plots' for new curves (For CCM Only) * Inductor AC Lasses Entered By User. (For CCM Mode Only)
z Vinmax: 132V Top MOSFET QT
3 Vinnom: 12 V Vendor: Fairchild
b Vinmin: 108 V Part: FDMS7578 B
- Sw.Freq: 370 kHz Vdss: 25V ’ 5 i
= Vout: 12V — Rail #1 (1.2V) Total Efficiency & Power Loss vs. Load (CCM Mode only) Rail #1 (1.2V) Total Power Loss Breakdown (Full Lo
b P L Qg: &8 nC
2 lout: 15 A
E Indict Fdson ; (S 0} 100 Power MOSFET Library - [=]
3 uctor Rg: 12 0 Vmiller: 29ff v
5] - Built-In Parts :
Inductor: XPLT: : : & In
L: g || Voo EE Y i I . Vendor  PartName Vess() Rdson(m) Qg(n€) QgdinC) Qgs(nC) Rg(C)  Vdiode (V) Vmiller(V) Vih(V) Package ChannelType Limm) W {mm) H (mm)
bt IR ||| Fhossi {Ea i M (Fach et . Fairchild | FDMC86102| 100 268 8 36 37 .50 081 430 30 |PowER3:|N 34 34 105
8 W ATjx °c @ Fairchild | FDMC8624C|150 447 n 23 28 050 0.79 410 30 POWER 3:[N 34 34 1.05
Bottom MOSFET Q8 1 Fairchild | FDMC8651 |30 63 194 4.2 18 080 080 210 12 POWER 3:[N 24 24 105
I"”;E‘:'LL““ W Vendor: Fairchild Ba ||| Fairchila |FoMcasszc |60 9.1 2 19 96 050 082 280 20 POWER 5t N [3 5 151
ossi D e ﬁ ola ®
Gore Lows: [IET w Part: FDMSB558% 2 Fairchild | FDMS86500|60 29 54 115 266 110 078 2590 20 POWER 5t/ N 6 5 il I Built in
: . : #Fets: i N
Total Loss : | 0.05 | W Vdss: 25V Fets: 1 pes 84 I Fairchild | FDMS8838 |30 1 13 5.1 35 0.50 0.84 290 19 POWER 5t|N 6 5 11 ||brary
oy Qg: 38 nC 82 ’ Vishay  |SIR438DP |25 19 326 9.1 97 100 072 220 17 POWER P/|N 6.25 526 112
v Rdson: 13 mQ 80 Vishsy  |SIR8E2DP |25 28 284 7 93 110 072 220 18 POWER /[N 6.25 5.26 112
il =
Rg: 09 0 Vmiller: 21V & 78 [ Infineon | BSCO18NE2 |25 19 17 43 63 080 055 220 16 PG-TDSOI| N 635 535 il i
Q Vdiode: 06V Vth: 17V > 76 Vishay  |SIR89ZDP |25 34 20 52 63 070 073 225 18 POWER /[N 6.25 5.26 112 L
1 L our Ploss: 0387 W (Each Fet) 5 1l
]
QB-I g W AT o £ Show N-Fets Only ] [ Show P-Fets Only.
Estimate 70  User Parts:
Pttt 68 Vendor  PartName Vdss(V) Rdson(m(l) Qg{nC) Qgd(nC) Qgs(nC) Rg(R)  Vdiode (V) Vmiller(V) Vth(V) Package ChannelType L(mm) W(mm) H (mm) User
Vin 12 v
FET Viniler " g FOMBESRES : generated
[] Freeze Plot 64 Fairc FDMS7578 |25 62 B 17 27 120 083 290 20 POWER 5¢N [ 5 11 lib
|
External Bias 62 iorary
v EXTVCC : v 5.3 ) Show N-Fets Only l [ Show P-Fets Only
I
95 Rail Total Power Loss @ Full Load 58 (Add A New User Part: I
Pin: 19892 W 56 Vendor | Part Name | Vdss (V) | Rdson (mf)) | Qg (n€) | Qgd (nC) | Qgs (nC) | Rg(Q) | Vdiode (V) | Vmiller (V) | Vth (V) | Package | Channel Type |L{mm) |W(mm) |H (mm)
Vinilr || s e w * User can add
Qg Ploss: 1892 W 5 | i a hew part
. |
50 i Add Part To Library tO the user
Cursors o1 I,b
Tout 0 A iorary
Eff, 0 o Cangel / Exit
Ploss 024 W
 Vendor Links
] A 4 o
FAIRCHILD VISHAY. i
I ) n Inec"l = EE"dEES;I&!;
L
SEMICONDUCTOR® i

Popular vendor web links

LTpowerCAD™ Design Tool Quick Start Guide. Copyright © 2014 Linear Technology. All rights reserved
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Power Component Library - Inductors

File Help

Click “Select” to open
Inductor library.

Power Stage Design H Loss E;th/ate & Break Down

=
Loop Comp. & Load Transient

‘% Power Design Summary

Inductor: -XPLY\-
(Lg
DCR:

Inductor Loss
DCRLoss: 095 W

0w

Total Loss: 095 W

Core Loss:

FET Vmiller

Vgs

Vimiller

% Design Specs =
3 Vin max : i 13.2_V
5 Vinnom: 12 V
£t e
3 Vinmin: 10.8 V
= Sw.Freq: 370 kHz
= Vout: 12 V
2 out: 15 A
Z

< | Inductor

o

* Click 'Update Plots’ for new curves (For CCM Only)
Top WOSFET QT
or: Fairchild

* Inductor AC Losses Entered By User. (For CCM Mode Only)

; FDMS7578
Vdss: 25 V

Qg: 8 nC

Rail #1 (1.2V) Total Efficiency & Power Loss vs. Load (CCM Mode only)

Rail #1 (1.2V) Total Power Loss Bre

[”] Freeze Plot

External Bias
EXTVCC: v

Rail Total Power Loss @ Full Load rAdd A New User Part:

Rdson : SR m Qgs: EHEN nC Power INDUCTOR Library (=]
Rg: 12 0 Vmiller: 29V 1£ i P -
Vdiode : 083  V Vih: [ V 53 Vendor PartName Inductance (uH) LTol (%) DCR(mQ) DCRTol (%) ISat(4) LDecrease(%) IHeat(d) Temp.Rise(C) Core  Limm) W(mm) Himm)
Ploss: 0.347 W (Each Fet) o SLC76495-3 0.036
EES T ATjx: C 9 COILCRA | SLCT6485-5|0.05 20 017 20 84 20 39 40 Ferite [749 |762 [496
Bottom MOSFET QB - COILCRa [sLC75308-5]0.05 20 0.12 0 50 20 20 40 Femite |67 75 3
Vendor : Fairchild a ||| coricra|sic7s30s-5 0084 20 012 20 32 20 20 10 Ferrite |67 75 3
Part: FDMSB558S ) % [ ||| coicralsicresss 7|oor 20 017 20 65 20 39 40 Femite [749 [762 [496
Vdss: 25V #Fets: 1 pes - I/ WURTH 744302007 [0.072 20 0235 6 60 20 30 50 Mangan|[695 |68 45
Qg: 38 nC Qgd: 97  nC @ / COILCRA[SLC1049-75]0.075 20 027 20 61 20 43 a0 Femite |102 [688 [5.16
Rdson: 13m0 Qgs: 10 nC a0 | COILCRA[ sLC75305-8[0.082 20 0.12 20 22 20 40 40 Ferite |67 75 3
Rg: 09 0 Vmiller: 21V F 7 PULSE [Pa0siL.900(01 20 029 10 70 20 21 a0 Femite [102 |7 5 o
Vdiode : 06V Vih: 17V 7 % Pl i |
Ploss: 0387 W (Each Fet) § 74
B : T ATjx: Ce E »
Estimate 70 i User Parts:
[ BB Vendor Part Name Inductance (pH) LTel (%) DCR(m()) DCRTol (%) ISat(A) LDecrease (%) IHeat(A) Temp.Rise(C) Core Lmm) W(mm) H{mm)
vin 12 V 66 COILCRA SER1360-33 032
64
62
60
58
56
54
52
50

Pin: 19892 W Vendor | Part Name | Inductance (uH] | L Tol. (%) | DCR (mC) | DCR Tol. (3) | ISat (A) | L Decrease (%) | IHeat (A) | Temp. Rise (C) | Core L{(mm) | W(mm) | H{mm)
Pout: 13 w ‘
Ploss: 1892 w
Cursors 0 1
Tout 0 A
Ploss. 0.24 w
 Vendor Search Tools
e
. - —O—
) /- VISHAY. i ida @
A W= - UITEC &TDK sunida @>Pulse

v

/ l

7

Popular vendor web links

LTpowerCAD™ Design Tool Quick Start Guide. Copyright © 2014 Linear Technology. All rights reserved
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to the user

library

=

ECHNOLOGY



Design Step 3 — Optimize Loop Comp & Load Transient

View data for each rail Enter component details to Loop Gain, Feedback Divider, Output . . .
. ] I d Control to Output Load Transient Estimation plots.
(each rail has its own tab) optimize loop & transient mpedance, Lontrol to Dutput, .
performance Compensator, Output Impedance Double-click to set axes Preferences.

File Help

[ ] e stgeeson

Loss Estimate 8 EreakDDwnl Loop Comp. & Load Transient | ‘E Power Design Summary | /

e
% = Design Specs Loop Gain add Mo Pl s sssnunnnnnnnnnnnnnnnnnnng " Estimation Base Avg. Madel, Load Trans. (For CCM Mode Only)
i : winmnnnnnnnnnnnnndannn, - :
F . Vinmn: 103V ] b 2 F Loop Gain | Feedback | Ith To Vout | Compensator | Output Z [3 Load Transient
= Vin nom: | "2V u Feedback Divider . EEsEESEEESEEEEEEEEEEEEEEEEEEES
81 Tt 3 Desired BW 625 kHz 3 ||| |raii
S 3 Vinma: 132V H ]
(<IH 1 MaxPhsBoost 1448 deg &
f  Sw.freq: 502 kHz § i H
u Phs. Boost Desired 10 deg o - o = =
Vout: 1V : CHSug Silor | Rail #1 (1V) Loop Gain Rail #1 (1V) Load Transient
lout: 20A = .
{1 cff 0 pF =
Inductor . Cfit Sug 56 pF m a0
Inductor: 7443 :U e 0 oF b —— a
5 = = 45 %
e e o T 9 . [T —— B
: ocr: BB 0 Desired PM 60 deg = -..___._“"“ e
H Compensation . T T— E
. & Lredys
* Cout Cthseg 75 pF 8| S A ey ¥
. B
" BulkCap: 2TPF - ™ g o T o
H - e 4
= Cactual: 330 uF Cth 1100 pF Hi-s ™ g
H 5 o~ s
" ESR: 6 mQ o = N §
H ESL: nH RthSug 226 k2 % \ £ 5
H .
o Nom: 4 pes | 1 00 nE
' Rth 301 kO E =
H
. ; ; L -40
4 Ceramic Cap: Cthp Sug 2| pF 3 100 1000 10000 100000 1000000 0 180 360 540 720 900
' Cactual: 100 uF b Frequency (Hz) Time (us)
ESR: o} .
E Bl m! Cthp 100 pF :
H . °
H . °
: : Oad ransien
: 00 ain
. - | —
i L
: 180
Plots 175
] of Bode Plot ™~
T
=z 1) Vin v ™ 15
z 90 PP L b b ek L LT =
,‘]’%’Vm ) o wa - T ————r Caam oS MRE Y rabs -~
i .ycﬂ: BW 3548 kiz g e ] 2
- -
’,BH-?S.iﬁ-dlE\g 2 s 10
=
Comp. Network ‘\\ Freeze Plots) { E
ITH rsors = ———= - § 15
Time 0 ks
lo 0 A -90 ARAE &
R, v - l
™ Crup Vo 0 mv | 25
Cry Load Step _
) High 10 A -180 3
) o B » 100 1000 10000 100000 1000000 0 180 360 540 720 900
Frequency (Hz) Time (us)
N ayat 10 Aus
MVoBStep 24 /%
TTLLL LI LI
H
. Import [ Export ] Clear Imported | |

N

Import plot data from data file (ie Ridley AP300) or
Export data to data file or Excel.

Option to plot two curves for comparison.
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Power Component Library - Capacitors

Click “Select” to open
Capacitor library.

File Help I
‘ m Power Stage Design H Loss Est\ma/& Break Down | Loop Comp. & Load Transient ‘% Power Design Summary
T Design Specs Loop Gain * For CCM Mode Only * Estimation Based On Avg. Model, Load Trans. (For CCM Mode Only)
3 Vinma 132V W ivider Loop Gain | Feedback | Ith To Vout | Compensator | Output Z | Load Transient
5 Vinnom: 12 V . 5
H —= fsired BW 625 kHz
3 Vinmin: 108 V
3 e = MaffPhs. Boost 1047 deg
~ m * Phs. Jhost Desired 10 deg |~ R
® Vout: 12V
3 —= CffSug 51 pF v i v s
< lout: 15 A cor I o Rail #1 (1.2V) Loop Gain Rail #1 (1.2V) Load Transient
5
- 100
E Inductor CfitSug pF Power CAPACITOR Library | (=]
Inductor :
naud Er );:L: . cat 0 pf 60— | [ Built-in Parts : —
; u
e Desired P 0 deg "I[| vendor PartName Capacitance | ESR(m0) ESL{nH)  Max Ripple Current (ARMS) Voltage Rating (V) Cap.Type CaseSize Length (mm) Width (mm) Height (mm) Diameter (mm)
418 m
) 404 SANYO | 16SEPC100F 100 10 22 45 16 0s 63 63 9
'ompensation D
o 5 SANYO |4TPEL50MI |150 18 16 28 4 POSCAP | D2E 73 13 18
= al
Cout : CthSug [ 270] pF = SANYO |6TPELSOMI | 150 18 16 28 63 POSCAP |D2E 73 13 18
Pl L2 : - SANYO |10TPD150M|150 15 19 36 10 POSCAP | DAD 73 43 35 Built in
C: Eeil Cth (710007 pF Z SANYO |20SEP150M |150 20 58 432 20 0S-CON |13 10 10 13 10
ESR: o lib
i Sug A 2 SANYO |20SEQP1501[150 20 58 432 20 0S-CON |F13 10 10 13 10 iorary
’ SANYVO [165EP180M | 180 20 11 164 16 0s-CON [E12 8 & 12 8
o B 40~ SANYO | 165EPC180H| 180 16 41 436 16 0S-CON |E12 8 & 12 &
SANYO [165EPC180t| 180 16 43 436 16 0S-CON [E12 8 & 12 8
Cthp Sug 68 pF m{m_ SANYO | 165EQP180I| 180 20 11 364 16 0S-CON|E12 8 & 12 & o
Cihp 47 pF
Bode Plot User Parts: User
vin @V 150 | Yendor Part Name _ Capacitance ( ESR () _ ESL (nH)_ Mox Ripple Curent A RMS) i generated
¥ © oA SANYO | 16SEPCLO0F 100 lib
Feedback Network 100 ibrary
BW 3631 KkHz
Vour :
PM 6743 deg 50
Ry 2 cff g ﬁ
< Vi Freeze Plots 2 0- || Add A New User Part: User can add
5; =k S g Vendor | Part Name | Capacitance | ESR(m() | ESL (nH) | Max Ripple Current (A RMS) | Voltage Rating (V) Cap. Type | Case Size | Length (mm) | Width (mm) | Height (mm) | Diameter (mm) | WG
Ry T 3 2 50+ ~. ahew part
req 0.1 kHz. o
Gein 5191 dB “100- to the user
Comp. Network Phase 14608 deg Add Part Ta Library H
- 1TH 150 library
Load Step
High A 200 |
U o I 20 Cancel / Exit
Ry, U Low 0 A 100
Crup =
it
o U oy i s Vendor Links
acitance Company
_H/‘\vﬂ I(EIWE"@ g\ 4 wmuflata
\ / ldeas for life
| &M i
4
S
J

Popular vendor web links
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L7 | LTpowerCAD T V24,

(Optional) Design Step 4 — Export to LTspice for Simulation

File Help

Power Stage Design -

H Loss Estimate & Break Down | % Loop Comp. & Load Transient

ﬁ Power Design Summary ‘

Window Help

—
- Key @ a8 O IS o 25 B = H
tser oty = 3‘ ]| F\§ > _@_ pad .
Calculated : . - z . e
LTC3833 - Fast Accurate Step-Down DQ/DC Controller with Differential Output Sensing Project Name: il e YAV
(s Date: w2/ HR [
Max Vin : 38V .
Min Vin:| 45|V Vinrorm) 12V VIN = Designer: H.Z.
MaxVout: 55 V ICmB Bulk CIN IC C Ceramic CIN
Sugg. MaxIout: 50 A ‘. MFR. PANASONIC ===\ o nirah
e e UL L Total INRMS ~ 553A i Part# 0SEPISOM 1_ “\Part# GRM3ZERBLC Inductor Current Limit
LTspice IV - 1tc3833 EXAMPLEr2 [ e
Design
File View Plot Settings Simulation Tools

BEEP e aR ki HBRE b 2O M

BELL@ 5 <

}YDYD DR Ao |

sull [ 4 ko3833 EXAMPLE asc | 1 153833 EXAMPLE mw |

LTspice Simulation

Output
1, 1tc3833 EXAMPLE.asc

(== ]=]

(E=s 5o <)

t; 1tc3833 EXAMPLE.raw

LTC383% - Fast, High Efficiency Synchronous Buck Supply (DCR Sense Solution)

params

—params Fiivi=20 6k Cii=§10p Cio1=100p
parzms.

_params Lo1=0-26u DCR1=0.82m

“Darams Rfreq 1102k Afreaz 1=0k

LTpowerCAD tool

o[
" E=
Y Lo [ | =
e in WTiss Exfves
&= e
1uﬂ11l'“§g
Pgood Boast
%E " ur = |';
u- n_-—u-.uu-m-n- WodsiFLLIn | T i
_-_Hmnhl.m Lot
fra)
ca virmg W
%; o |H } M_L em_L L—ul-ﬂ
Fameg1 A7
Rt B B8
{Rtrea_ 1 mmi
cE Ll
LY Bamsee
i e tensalt | Yadneamer
Lo {a—-m}]’u-um)
}J;._L'_ Traok/28 2am
BoND m-[}
Vosmse  Vosas
e caopt
[ * i A
dranzEmsierup  optons prentau=d i
{AmEaty FomEatly

A Values exported by the

V[out]

Power Up /»/

I[Loadstep1)

o

Tyt

13v V[swl]

1y L

Load Step

I[Lo1)

244

qa
34

t t t t t t
0.3ms 0.6ms 0.9ms 1.2ms 1.5ms 1.8ms 2.1ms
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Design Step 5 —Desigh Summary

File Help

E 8 N B N B B |
H Loss Estimate & Break Down o0p Comp. & Load Transiem:

‘@ T R T ] Power Design summary | ||
= I

— e S
Max Vin: 38V
MinVin: 45V
Max Vout: 55 V
Sugg. Max Tout : 50‘A LTC3833 SUPPIY DGSign Summa"!' LILTPGWEJ'CAD
Min Sw. Freq.: 200 kHz Project Info: 12VIN to 1V/20A Supply, ##/4/e4#% HZ.

Max Sw. Freq. : m 5 5
Design Specifications

H i A
DesignSpecs Steady State : Summary of each rail’s
Vir min : S Rail # VinMin.  VinNom.  VinMax  Fsw Vo NVorip.p-p  MVoripSh Io Max Rilp-p AL iLpk Duty Tonmin.  Toff min, erformance
Vin nom : SEEER Y 1 ‘ |1o‘5 v ‘12 v ‘13‘2 v |502 KHz ‘ |1v ‘4‘12 my |02% ‘ |20A ‘53 A |42 % ‘24.15 A | ‘5.33 % 151 ns 1808 ns P
Vinmax: 132 V al'ameterS
Switching Freq: 502 kHz Efficiency and Loop : P
o Rail # Vo Tomax Eff@lomax  Ploss@lomax  LoopBW  Loop PM Steplow  Stephigh  StepSlew  AVo@Step  AVo@Step%
itput
i o 1 v |20a |z Juosew | [smsdskez [os2de | Joa |04 [oams  |memv  |or2s% |
loutl: 2 A dations and Warnings : } Warning messages
Mezage | note any undesired
Power Components parameters
Power Components Bill Of Materials : —
Ref. Des. Value Quantty  Description  Mir. Name  Mfr. Part # Phg. (imperial)  L{mm) Wimm) Himm) User Note
ut 1 1 LINEAR TECH [LTC3833 4 3 08
Lol 0224H 1 IND WURTH  |744311022 7 69 38
Cinbl 150uF 1 cap PANASONIC | 20SEPLSOM F13 . [20 10 e p t
Cincl 220F 1 cap MURATA | GRM32ER61C226KE20 1210 (32 25 27 S ower stage
Cobl Cob2 Cab3 Cobd | 33007 4 cap PANASONIC |2TPF330M6 D2E .[73 43 18 Component
Cocl Coc2 Coc3 Cocd | 1007 4 cap TAIYO YUDEN| PMK212BBJ107MG-T -2 125 145 Summary
Qeontroll 25v 1 FET Infineon | BSCOSONE2LS PG-TDSON-G ~ B35 535 11
Qsyncl 25V 1 FET Infineon | BSCOLONE2LS] PG-TDSON-G ~| B35 535 11
Power Components Footprint : —

# Components 14
Max. Height 13 mm
Component Clearance (d) 1 mm
@52 o Power stage
* Power Components Area (Excludes ICs) .
o768 in"2 Components
g 2 .
* Dower Components Area (Includes 1Cs) 317595 WA"Z Footprint Area
X in . .
Estimation
*Note :
The calculated power component area is only the simple sum of component footprint areas with given clearance,
ing all power P are on the same side of PCB. It is NOT the final PCB size with layout design.

LTpowerCAD™ Design Tool Quick Start Guide. Copyright © 2014 Linear Technology. All rights reserved
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File Help

Print Summary Report

‘ E Power Stage Design

E Loss Estimate & Break Down | Loop Comp. & Load Transient

% Power Design Summary

Part Specs

Max Vin :

.
u| Print Summary Report e,
.

Min Vin : 45 V
Max Vout : 55 V "
— LTC3838 Supply Design Summary
I Sugg. Maxlout: 30 A
- — Project Info:
Min Sw. Freq.: 200 kHz roject Info:
Max Sw. Freq.: 2000 kHz
Steady State :
N Rail # Win Min_ Vin Nom. Win Max. Fsw Vo
Design Specs — 1 | [re2 [ |12 370 |22
Vinmax: 132 V | [wa [= [z 5 [
Vinnom: 12 V Efficiency / Loop ¢
Vinmin: 108 V Rail # Yo To_max Eff@lomax  Ploss@lo_max Loop BW
Switching Freq: 370 kHz 1 |uv |15 A |sn 5% ‘1_592 w ‘ ‘3457 KHz
= 2 [rev [22a [ isssw | rzozm:
Output Rail 1 - -
U Recommendations / Warnings :
Voutl : 12 v
=l Message
Toutl: 15 A Rail #1: ipple (7.3mV) is below value (10mV) —— B
Output Rail 2 Rail #2: il Ripple (73%) is above recommended value (70%)
Vout2: 18 ¥
lout2: 12A Power Companents Bill Of Materials :
Ref. Des. Value Quantty  Description  MfiName  Mfr.Parc#
uL 1 i LINEAR TECH |LTC3838
Lol B ND COILCRAFT | XPL7030-471
Cinl Cin2 Cin3 Cind (22uF 4 cap
Cobl 330pF 1 cap SANYO
Cocl Cac2 1007 z cap MURATA | GRM3LCRE) =
Gropl 53 T FET Eairchiid EDMETSIE
Qootl g T FET Fairchid  |FDMSEsEES
Loz 047pH T IND COILCRAFT | XPL7030-471
Coo2 3307 1 P SANYO
o 1007 T 3 WMURATA | GRM3LCRG0]
Qo2 50 T FT Fairchid  |FDMSTETE
Qpot2 N 1 FT Fairchid | FDMSESEES
Power Components Faotprint :
£Components 16
Ma:Heign 32 mm
Component Clearance (d) 1 mm
. s:ms mme2
Power Componants Area (Exchudes sl T
2
« Power Componznts Area (ncluesics) e T
[EILL P =
Lo S —
* Note:
The calculated power component area is only the simple sum of component
assuming all power components are on the same side of PCB. If is NOT the fi s —

Summary Report summarizes schematic, performances, components,
power stage solution size

=
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Design “Shortcut” — Solution Library

- :

)]

LTC3833 - Fast Accura

den oM

tep-Down DC/DC Controller with Differential Output Sensing

Project Nams

Date
Solutions Lib
Vinnorm) 12V oo Sl B
- Buitt-In Soluti
_ g LTC Part Mame Sclution Name Vin [min] (V) Vin [nom] (V) Vin [max] (V) Rail Voltage(s) (V) Output Current(s) (A) Description
! LTC3833 Datasheet P30 7 12 38 Voutl = 5V Toutl = 8A 7-38Vin to 5V/8A .
Total CINRMS - 553 A LTC3833 Datasheet P36 7 12 14 Voutl = 55V |loutl = 44 Few=2MHz Design
Total CIN Plass  [RRODRIW = |||| Lrc3saz DC1516A-A 15 12 24 Voutl = 15V |loutl = 154 1.5V/15A DCR Sense |
LTC3833 DC1516A-B 45 12 24 Voutl = 15V |loutl = 154 1.5V/15A with Rsense 1
LTC3833 DC1640A-A 45 12 24 Voutl =15V |loutl = 204 1.5V/20A DCR Sense
LTC3833 DC1640A-B 45 12 24 Voutl =15V |loutl = 20A 1.5V/20A with Rsense |
VOUT LTC3833 Reference Design 12Vin to 1Vo 204|108 12 13.2 Voutl = 1V Toutl = 204 DCR Sense .
Feedback ep e A A A '
. Existing design solution library
ug. Rtl 15 kKD H” Cf‘ ~User's
Rl 15k0 LTC Part Name Solution Name Vin [min] (V) Vin [nom] (V) Vin [max] (V) Rail Voltage(s) (V) Output Currents(s) (&) Description File Name
Cffl pF LTC3833 Ref. Design 5-26Vin to 33V 64 5.52 |12 |25 [Vouti =33V |tout1 = 6A | Small size, DCR sense | LTC3833 Ref. Design 54
Rb1 i
Sug.Rbl 226 kO
Rol 226 k0
it pF
Cth1 Rth1 . u !
1| I_M-'—Add]'hisprojedﬂsn New Soluti
C[hp1 Mew Solution Name : | |
MNew Solution Description : | |
Duty & Ton Compens
Cthi 910 pF
Voutl Duty | 833|% P Save New Solution [ Import Solution l [ Overwrite Selected Solution |
nl @ VinMax 190 ns Rthl 205 k)
AL @ Vin Min  2274.2ns Cthpl = 100 pF

Swr Fran

LTpowerCAD™ Design Tool Quick Start Guide. Copyright © 2014 Linear Technology. All rights reserved

Cancel / Exit

*  Many solutions/designs are already in “solution library”.
. Users can add/build their solutions too.
. Leverage existing designs.

A quick start point of a new design!
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The small signal model of every part in LTpowerCAD has been

verified against LTC standard demo board bench results.

* Still, it remains the user’s responsibility to verify their
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estimated performance against their own bench prototype’s
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Example of an Excel-Based design Tool

INEAR
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Step 1: Power Components Selection

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

Vin
L .

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

Note: Click on a capacitysymbol to link to the library.

LTM4603 BVopp= 11.47 mvpp
Inductor peak current=. 6.25 A +AVoNo= 0.17 %

[1rms_mes]="

MFR

Part#

C

Ripple RMS
#of caps

Vin Vout *

2.52 A l _Lci,, LY - _T_ o _T_ 3.32;v\rg?5A
I J__ Ccomp/ITH I I

10 pF —_—— | GND Vib Cref Output Bulk Caps, Ch A OQutput Ceramic Caps, Cce
3A MFR MFR
1 Ccompd Part# Part#
Rref — C 100° uF C 22 yF
13.42 kO Cp ESR 3 m() ESR 8 mQ
13.30 k) ESL 1.2'nH ESL 1.6 nH
1.0% #of Ch 1 #of Cce 1

DC degrading of capacitors is not considered, please enjer actual capacitance.

Values in blue cells are selected

/ entered by user.

INEAR
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Power Stage Performances

Peak Inductor Current
C,y RMS Current

LTM4603 BV opp=
Vin Inductor peal current=. 6.25 +AYo/\o
* X l Vin Vout
[lRMS_MAH]:‘ 2.62|A
MFR |

11.47 \Vpp

' ok
T

Part # —
& 10 LF Cref Output Bul Caps, Cb
Ripple RMS 2 A MFR
# of caps 1 Part #
—— & 100" F
Cp ESR 3 ma
ESL 1.2 nH
#0of Ch 1

B O S B I R B Ty LR PR Sy IO T L i i SR Y B T e TR e e L [ et ) D

RED fonts give “warnings” of

undesirable design values Real Vo value and ripples

Standard Vo setting resistor values

INEAR
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Step 2: Control Loop Optimization

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

Loop gain prediction

Mag!ude[d
El

Sliding bar for compensation adjustment.

—— Magnitade— Phasze

Part i - Small Signal Modeling and Compensation Tuning Reset |
Compensation Component Tuning and Design ¥erification
Remote sense W piersrtial Ssnslng 1 Dirsct Local Sendng
C..s| 4 » | 47 pF 0 pF
V.| ¢ ’ 979 Vv 0 pF
. 4 » 5.00 A
Actual voltage loop bandwidth, [f._....]- 35.11 kHz Actual votlage loop phase margin® ._...)= 80.32 deg
Yoltage Loop Gain - Ostput Impedance Output Impedance
T ] B8
1 L} mnn Ll
A= =i=fia w30 &= ' M
N n 2 N H o
- 4 - 60 E, 10 b= B
ol 2_lg. F: H /
kit A -G : T &
HEHE (HHH P S ba_._n/‘w "
0 ) L) L1 i g 1 = [] 2
il ks ot o | 2 : 3
[ " "
40 HEHE I P 01 :
01 1 10 100 1000 01
Frequency(kHz) Frequency(kHz)
Mageited Phase fe----- fswi2

valid only with stable system)

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

Load transient prediction

Load Step. [Istep]= 4 A Absolute Load Step slew rate, [dildt]= 1 Alusec
Istep(A) Average Yout overshootfunder shoot @ Load Tr ient
20 v v v v v
0 T = T T 7
! Il o 20 feeens P At RO boeeees Feenend e me
Converter p— % A0 - RELEEE SELEEE [REEE NLLELEE
CD 04, % B0 Fe---- R D Jeeoeen [ I R
- Ll Ll 1 L] ]
B0 feeeea- -t - dececaaa deccaa= Leccaaa [Ty dececaead
: 400 Fe---- I S S dmmmme- bemmmn- N R
-120 -100 17 ! ! ! !
-20 0 20 40 60 80 100 120

Time [usec)
Time Scale |
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Additional Feature (1): Export to & Run LTspice™ Simulation

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

Export To LTspice

Note: Click on a™gacitor symbol to link to the library

View Layout Example

LTM4603 AV 12.56 mVpp
Vin Inductor peak current=. 5371 A +hWoMNo= 0.19 %
- j_ Vin Vout - - » e Vo
(IRt naesd= 192 A l B LT Ch _L s _L 3-M
e T L— CeompiITH I
Part# = %i Linear Technology LTspice/SwitcherCAD Il - LTM4603.asc E_l@@
c 10 pF GND Vib Cref Qutput Blllk Caps, Chl Eile edt Herarchy view Simulate Tools window Help
Ripple RMS 3 A MFR P H T F0 QR £ B%% ‘2o OF 20+
#of caps 1 Ccomp { Part # 4 LTM4E03.a5c | % LTMAB03 0w
Rref c LS | TM4603.asc
13.42 kO Cp ESR ImQE
1330 k0 EsL o
1.0% #of Ch 1

DC voltage and temperature degradation of capacitars are nof S -

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

Link to down load free LTSpice™ simulator:




LTpowerPlanner™ System Level Power Tree Design Tool

A Brief Introduction

INEAR
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LTpowerPlanner™  Design Tool

- A System-Level Power Planning Tool:

e Create a System “Power Tree” Diagram.

* Estimate Total System Power, Efficiency and Size.

e Optional Links to LTpowerCAD and LTspice
Designs.

* Available inside LTpowerCAD tool.
* |TpowerCAD free download:

www.linear.com/LTpowerCAD.

 Windows PC based GUI program.

INEAR
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Why Use LTpowerPlanner Tool?

v' Draw System Power Tree Diagram

v Calculate Total System Power, Efficiency and Solution Size

v' Document System Architecture and Design solutions.
v' Compare Different System Solutions for Optimum Solution.

v Present Intuitive System Solutions.

INEAR
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Open the LTpowerPlanner Tool &

p L')WGFCA D@ Start a system power tree

design (LTpowerPlanner™)

3 —J\"-

Ulspice’

Supply Design  System Design Simulation Open File

PSS ™,

>

Help Sync/Release

LTpowerCAD Il Design Tool ‘ ’ Ll”‘EAQ
Copyright 2014, Linear Technology Corp. All rights reserved. TECHMNOLOGY

INEAR
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Get Started with LTpowerPlanner

Step 1: Drawing System Power Tree:

LTpowerPlanner 11l 3.0.0 - [simple example for intro blog. ltp3]
58 Edit View Parts Symbaols

O9EE] Ble ©lE eI EI©) AgE @ @ |

Mew Tab 1 ‘
Crpuat )., Tivoov ),
[ e m
Eff1=85%
Tovioaw ), 2V Load
oe [ o
Effi=583%
" . TV Load
_________ A
e o
Eff1=80%:

* Place input source, converter and load components.
* Draw power wire connections (from left to right)

INEAR
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Get Started with LTpowerPlanner

Step 2: Updating Parameters: (for input source, converters and loads)

[ Towuckal J).., Cvtosv ),
| i 1a
Eff1=05%
B
o 2
Eff1=53%
% o Converter ’
fuj 3
Eﬁl:g[,%\ Name: | 12Vto-V | Color: | v '%
IC Part # | | Solution Size (x}: Units &
Vin Min: v Solution Size (‘g,r]l: Units
vin Max: ' Solution Area: Units 2
* Enter key parameters in the Topology: Al v Converter Type al v|
“Properties” window for ETIRES
each component. vout vV loutMax | 15 | A
Vout Min: V ¢ Eff Nom: %
Vout Max: v () Eff Peak: %

INEAR
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Get Started with LTpowerPlanner

Step 3: Run Calculation:

Input Rail 12V 2.6

P=34.36W

Summary Report

Total Pin = 34.36W

Total Pout = 31W

Total Ploss = 3.36W
Total Efficiency = 90.22%
Total Size = 3Units”2

E

12V 1.38A

e

3V 3.15A

Loss1=0.83W Eff1=95%

12V 1.48A

o

2V BA

44

5V Load

5V-to-2V_ ||,z
5V 2,154 ﬂ

Loss1=0.75W Effi=93%

P=oW

2V Load

1V Load

|

Loss1=1.78W Eff1=50%

P=1aW

e C(Calculate total input power, output power, loss, efficiency and

size.

(-based on user’s entries of component parameters)

INEAR

LTpowerCAD™ Design Tool Quick Start Guide. Copyright © 2014 Linear Technology. All rights reserved L) TECHNOLOGY



Comparing Different System Architectures

[ InputRail ] |12v 286 5v3.15A
I 12v 13881 (T g¥ 5V 14]
P=34.36W loss1=0.83W EFf1=05% P=5W
s [[2Vicod
Summary Report O t' A sv2is| LT @Y 2
Total Pin = 34.36W p Ion Loss1=0.75W Eff1=03% P=10W
Total Pout = 31W
Total Ploss = 3.36W_____
Total Efficiency ~(90.20% e
- _ B A - [
Total Size = 3Units™2" o] (7eV ]- ——h
loss1=1.78W EFf1=00% P=16W
) i2v 258 [12vto5v )y, [ 5Vicad |
12V 0.44A U I 5V 1A
P=33.91W Loss1=0.26W EF1=05% P=5W
)av s [ _2vicad |
Summary Report 12V 0.91A U I 2V 5A
Total Pin = 33.91W
Total Pout = 31W Loss1=0.87W Eff1=02% O tion B P=10W
Total Ploss = 2.91W______ p
Total Efficiency =91.42% )
. PRty [ 12V-to-1v | | [ 1Vioad |
Total Size = 3Units"~2 _, Sy p— Load
12V 1.48A g 2V BA
Loss1=1.78W Eff1=20% P=16W

* A Quick Power Tree Comparison for Optimum Design

INEAR
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A More Complicated System Example:

12VIN 12V 78

LTM4628 Buck ||., 5 57s

|

P=84.06\W

Summary Report

Total Pin = 84.06W

Total Pout = 71.54W
Total Ploss = 12.52W
Total Efficiency = 85.11%
Total Size = 5.5Units™2

1.0V
12V 2,034 1.5V 2.
Loss2=0.35W Eff1=05%
Loss1=1.02W Eff2=91%

Path FET 11,56V 2.754

12V 2.75A Eeey
;I-

Loss=0.33W

FILTERL |40y 1a 5V BIAS
SV 1A VAAS 4.98V 1]
Loss=0.02W P=4.58W
FPGA ###
LTM4614 Buck | 1V 2.394
L
! A Vo 1ROV
SV 1,088 1.5V 1.54
i VDD 1ROV
Lossl=0.42W  EF1=85% EL2ss
loss2=0.34W  Eff2=57%
L I0 1RS
1.5V 1.54
L13021 LDO | s h
5V 0. ZBAL‘ g 3V 0.29A]
loss=0.58W  EFf=60%
LT3080-1x 3 ST
—
Vsl LT W
loss=3.76W  Eff=50% 25V 1.348]
0.85V 13.854
LTC3880 PWM
o |
12V 2334 ﬂ u.swnw
lossi=1.61W  Eff1=BB%
loss2=1.61W  Eff2=BB% L5V
DDR
1.5V 2.374]
LTM4628 BUCK |1.3V 3.93A
1.8V 3.934]
11.86V 2,754 3.3V TA
Loss1=0.7W Eff1=91%
Loss2=1.74W  Eff2=93%
P=33.74W

e Multiple-rail converters and loads.
* Paralleling outputs.

LTpowerCAD™ Design Tool Quick Start Guide. Copyright © 2014 Linear Technology.
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(Optional) Links to LTpowerCAD and LTspice Files

[ L1C3633 |l

Click “Properties” to Link Existing
Design Files

——|

- n r 5 =
LT LTpowerCAD I1W2.11 - LTC3633 2R3 and 2V.itpc o) [ o7 B S TR S G 20 =10
File Help 4, Elle Edit Hierarchy View Simulate Icols Window Help |- =]
= BT+ 0 QaR| U BB R0ASE LSyP s3I XD D O iniidp
@ Power Stage Design H Loss Estimate & Break Down | Loop Comp. & Load Transient |@ Power Design Summary ‘ & ‘ | ‘ | | ‘ -
| z 1 Parameters imported from LTPowerCAD Design Tool:
Part Specs w2 ﬁw _params Vin=12 Cinbi=Z2u nCinbi=2 faw=388k
Max Vin : - — o T params Rthio 15K Cth1=2200p Cthpi=220p,
—— Prillode IniVee ModeiSyne _params SenseRs1=Dk SenseCi=0u SenseRpi<lk
Max Vout : i Vint Vinz params Lot=1 5u DCRI=tm
SLbt=1.
Sugg. Max Iout : (I .
I simulation modl is not found, please ~Sync release™. Runt Run2 _params Load StepHigh1=1.5 Load StepLowt=)
Min Sw. Freq. : || tran 0.6m startup
i _params Vin2=12 Cinb2=Du nCinb2={) fsw2=563k
I Max Sw. Freq.: Note: Simulation is running 2t the default switching frequency for the part RibTop2=51. op2=0p 0p
adjust for sdditi i “optior Paoodt Pgood2: _params Rth2=7 15k Cth2=2200p Cthp2=
I o ‘params SenseRs2=0k SenseC2=0u SenseRp2=lk
Design Specs
" /| Vont Loz=tu )
I Vinmax: 13 V -pprams Cob2=47u ESRb2=1.86m ESLb2=1.1n nCob2=2
Vinnom: 12 V — A .pprams LoadStepHigh2=1 Load StepLow2=0
Vinmin: 11 V & LT B
Switching Freq: 988 kHz ount u T T iz oure
lloadt Coet], Coulkt | Lot} s s ok} Jcounz Jcee lload2
Output Rail 1 | b c2 & JEB cs *
| Cocti] & SReopt (R 1= i
Voutt: 332 V ross | vret vesz e Coct
Toutl: 3A I i < R2 LTC383 RT -~ _[c10
E i E
508 Loop Com s For s e ithi Ith2 {CfbBot2}
Output Rail 2 o il »
(Cthpt) 1
Voutz: 189 V =~ R e s 5
lut2: 2A Yoy oy [Trecsst Tracussaplb
% i
At aps
[ - AR GND FGHD Ta
~ 4

* Leverage LTpowerCAD and LTspice tools to design each supply.
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More Details? — See LTpowerPlanner QSG

|7 LTpowerCAD I V2.4,

pdbwerCAD

Settings Help

LTpowerCAD Design Toolbox

Copyright 2014, Linear Technology Corp. All rights reserved.

Supply Design §

Tool Name Tool Descripticn

LTpowerPlanner III System Level Power management Planning Tool

LTpowerPlanner Il Quick Start | User Guide for LTpowerPlanner Il New Features
Guide

—_

| N ——

Toolbox

LTpowerPlanner I Quick Start User Guide For LTpowerPlanner Il
Guide

Resistor Divider Excel tool to select standard resistor values with minimum matching error

- LTpowerPlanner II User [ TpowerPlanner il For New Designs
e

| x
e

| x

CopperRL Calculator Excel tool for calculating copper trace and via resistance and inductance
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LTpowerCAD II 49

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

Please forward your comments to the addresses below.

LTpowerCAD@Linear.com

INEAR
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Appendix 50

LTpowerCAD Il v2.4™
Installation

Troubleshooting

INEAR
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Appendix : Installation Troubleshooting

I. Microsoft SQL Server Compact 3.5 SP2 ENU requirement :

1) Possible issue: Microsoft SQL Server Compact 3.5 SP2 is requirement missing or was not properly installed

LTpowerCAD Il v2.3 requires Microsoft SQL Server Compact 3.5 SP2 to access the internal parts database. If this was not
already installed on your system or it was installed but not properly 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, making sure it was installed correctly may require a repair of the installation or an automatic re-installation of
this requirement. Please see the following slides for details to resolve this issue.

Converter Specification Optional Features

Converter Topalogy Al v Output Rail 1 [ Burst Made

Converter Type &) Vout! [ 1]w [ synehronous FET [ Search
Jout! [ 1la [syne. to Extemal Clack

Min. Input Voltage [ 12w ) ] Output Voltage Tracking [ LTC Wb Search

Nom. Input Voltage B []Remote Voltage Sensing

Max, Input Voltage T r2ly [J#argin Control [ All Parts

[[IPower Good Monitor
Num. of Cutput Rails One v/ [Poly-phase | Load Share

Find Part by System ArgumentException: The specified store provider cannot be found in the configuration, or is not valid, -—> System, ArgumentException: Unable to find the requested .Net
Framework. Data Provider. It may not be installed,

&t System.Data, Common, DbProviderFactories GetF actory(String providerInvariantiame)

L at System, Data. EntityClient. EntityConnection. GetFactory(String praviderString)
Design Tool | -~ End of Inner exception stack trace -—-

&t System.Data. Cbjects.ObjectContext. ctor(String connectionString, String def aultContainerName)
&t LTpowerCAD LTDataBaseEntities. .ctor()
at LTpowerCAD PartSearchiWindow. SearchButton_Click{Object sender, RoutedEventargs e)

=

* Example shown above is on Windows XP

Important : Make sure you installed using “setup.exe” file (not the NotForSetup.msi file)

INEAR
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Appendix : Installation Troubleshooting

Possible issue solution:

The LTpowerCAD Il installer automatically checks if you have the proper Microsoft requirements installed, and if not it will download and install
it automatically. Otherwise follow the steps below to ensure these requirements are installed properly.

Step 1:

Go to your Currently Installed Programs
(Start Menu = Control Panel = Uninstall a program).

Check the list of installed programs to see if the Microsoft requirements
SQL Server Compact 3.5 SP2, Microsoft .NET Framework 3.5 or higher are

present.
= gj » Control Panel » Programs » Programs and Features
e R,

Control Panel Home .
Uninstall or change a program

View installed updates To uninstall a program, select it from the list and then click Uninstall

@ Turn Windows features on or

Step 2:

If any of these requirements are missing or are present but suspect they may not have
been installed properly, go to your Currently Installed Programs and uninstall

LTpowerCAD. Delete any remaining LTpowerCAD2 folder from the LTpowerCAD
installation directory.

o o= S |
| W T Compirer T OS I T I GaG). R = T o
Organize »  Includeinlibrary »  Sharewith »  New folder =~ O @
S Favorites MName . Date modified Type Size
esktop | LTpower /B : ile folder
M Deskt LTpowerCAD2 10/8/20145:42 PM  Fille fold

4 Downloads L LTspicelv 8/4/2014 3:34 PM File folder
%] Recent Places
B9 Libraries Delete any remaining
[= Documents LTpowerCADZ folder
J‘ Music

] Pictures from directory

off 0 :
rganize -
Install a program from the =
network Name
ﬂ Microsoft SQL Server 2012 Transact-5QL ScriptDom
SQL |5 Microsoft SQL Server 2012 T-5QL Language Service

- [T Wicrosoft SQL Server Compact 3.5 5P2 ENU
Server

|E Microsoft SQL Server Compact 3.5 SP2 x64 ENU
[ Microsoft SQL Server Compact 4.0 SPL x64 ENU
ﬁ! Microsoft SQL Server Data Tools - enu (11.1.20627.00)

ﬁ! Microsoft SQL Server Data Tools Build Utilities - enu (11.1.20627.00)

-NET *@Microsoﬂ.NH Framework 4.5.2 I

[ Microsoft NET Framework 4 Multi-Targeting Pack
< | 1]

- Currently installed programs Total size: 5.02 GB
h-. 138 programs installed

Step 3:
Go to your Currently Installed Programs. Uninstall any and all of the requirements that
were already installed on your system so that none of the requirements are present on
your system.

Install LTpowerCAD again by double clicking installation file setup.exe. LTpowerCAD will
automatically download and install the Microsoft requirements. After installation is
complete, open LTpowerCAD and verify issue is now resolved.

o )
@A,_@)' » LTpowerCADI B

~ |43 [ search LTpowercann I3

Organize Include in library = Share with MNew folder

=
-

< Favorites Name Date modified Type
B Desktop E LTpowerCADIIv21 Quick Start Guide.pdf ~ 2/4/2014 1245 PM  Adobe Acrobat D... 4,850 KB

6/2/2014 2:36 PM Windows Installer ... 55301 KB
6/2/2014 2:35 PM Application 537 KB

& Downloads j5! MotForSetup.msi

= Libraries \
) 3 items

Important : Make sure to install by clicking the “setup.exe” file (not the NotForSetup.msi file)

Double click setup.exe
to re-install LTpowerCAD

INEAR
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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 v2.3 from its database causing an error message to pop
up when searching for a part (see below).

7 Search LTC Part

L7[}_Inw LTpowerCAD Design Tool vz

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

Converter Specification Opticnal Features

Converter Topalogy _ Qutput Rail 1 Burst Mode
Converter Type _ Voutl 25 V [T synchronous FET

loutl 5 A Sync. to External Clock
=i r
Min. Input Voltage _:1_2 v S e em—
MNom, Input Voltage 12 Vv Cutput Rail 2 —
Max, Input Voltage i v Vout2 1V [ L
lout2 20 A Systern.Data.EntityException: The underlying provider failed on Open, --->

System.Data.5qlServerCe.5qlCeException: Access to the database file is not
allowed. [ File name = C\Program Files (x86)\LTC\LTpowerCAD2\LTDataBase.sdf
]

at Systemn.Data.5qlServerCe.SqlCeConnection.ProcessResults(Int32 hr)
= at System.Data.5ql5erverCe.5qlCeConnection.Open(Boolean silent)
Find Part by Num. (##:##) at Systern.Data.5qlServerCe.5qlCeConnection.Open()
at Systern.Data.EntityClient.EntityConnection.OpenStoreConnectionlf{(Boolean
3 openCondition, DbConnection storeConnectionToOpen, DbConnection

Design Tool Website PartName Type Desc. Topology Max Vin Min Vin Max o) DrigmalConnect\or!, String gxceptionCode_ String attemptedOperation, Boolean8y I
closeStoreConnectionOnFailure)

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

at System.Data.Entity Client.EntityConnection.OpenStoreConnectionlf(Boolean
openCendition, DbConnection storeConnectionToOpen, DbConnection
originalConnection, String exceptionCode, String attemptedOperation, Boolean&
closeStoreConnectionOnFailure)

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

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

at Systern.Data.Objects.ObjectQuery1.GetResults(Nullable’l forMergeOption)

Num. of Cutput Rails Two =

pde

. . . at
** Note . The InSta"er IS made to automatlca"y set up Systemn.Data. Objects.ObjectQuery’l.System. Collections.Generic.lEnumerable< T,
. . GetEnumerator()
these folder settings. If for some reason you are still at System.Collections.Generic.ListL.ctor(Enumerable’] collection)
getting a similar error please read through the following LT oA PortSemchiNom SomchBattom CK Ot ender,
slides to make sure. R

oK |

L

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

Step 2) Right click on the LTpowerCAD 2 program folder = Properties account should also have the same settings.
'S r
| LTpowerCAD2 Properties = | LTpowerCAD2 Properties =
General |Shamg|Sem'ty|F‘remousVars»ons Custon'izel |Ger1aal|91m1g|59CUWY|PreﬂousVersion5|Custonize|
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 (e86)\LTC 82, Users (SAM-Y-380\Users)
i
Size 19.0 ME (19.960.134 bytes) f'| o o I
Size ondisk:  19.5 ME (20,451,328 bytes) To change pemmissions, click Edit.
Contains: 235 Files, 15 Folders
Pemissions for Administratars Alow Deny
Crested:  Wednesday, August 29, 2012, 32857 PM Ful control =
Madify
Read & exscute H
Attrbutes: j i
ibutes:  @Read-only (Only zpplies to files in folder} List folder cortents
e Fesd .
Wite / S
For special permissions or advanced settings, —
click Advanced. Ad

Leam about access control and permissions

[ ok J[ cenest |[ zomy [ ok J[ cenesd |[ comy |

INEAR
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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 may not Step5) Click on the Edit button and click on your Users account again and click the check
have the permissions set (like shown below) that are needed.  You can change these in the boxes on the Allow column for Full control, Modify, Write. Click OK. The settings should
hext step. now be the same as you saw for the Administrators account.
- -
| LTpowerCAD2 Properties =5 | LTpowerCAD2 Properties =5
|Genelal|913hg|59mﬁf)'|Previou5Versions|Custonize| ‘Genedlshahglsecum’lPremus\fmlﬁJstomze‘
Cbject name:  C:\Program Files (B6\LTC L TpowerCADZ Cbject name:  C:\Program Files (86" TC\LTpowerCAD2
Group or user names: Group or user names:
B 5YSTEM - E2, 5YSTEM -
i, a B2, Administrators (SAM-Y-380\Administrators) a
E—— S E—— i
< | m G 4 n |
To change pemissions, click Edi. To change permissions, click Edit.
Pemissions for Users Mlowe Deny Pemissions for Users Allowe Deny
Full control i Full control s it
Madify Madify v
Read & exscute = Read & exscute E
List folder contents y List folder conterts
Read v Read v
Wite - Write: b 2
For special permissions or advanced settings. _ For special pemissions or advanced settings, _
click Advanced. Adv click Advanced. Ad
Leam about access control and pemissions Leam about access control and permissions
[ok J[ concsl |1 oo | Lok [ canca || oo |
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