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What is the LTpowerCAD Design Tool Program ? -

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

Free Download =
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Enter specs, Power Supply Efficiency & Power Loop Stability

search solution. Schematic. Loss & Transient
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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.
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How do | get the free LTpowerCAD Il Program ?

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

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

See the following pages for installation instructions.
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LTpowerCAD Il v2.3 Supported Parts

Buck Converters :

Over 200 DC/DC Power Products Supported !

Buck Updated: 1/29/2014
Green Cell Background - Excel tool available
Red Cell Background - LTpowerCAD Non-Excel Tool available
Bold Bold - Polyphase single output compatible
Controller Monolithic HModule 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 LTC3633 LT1912 LTC3403 LTC2416 LTM4644 LTM45614 LTMA4600
LTC3838 LT3740 LT3507A  |LT1940L LTC3633A LT1913 LTC3404 LTC3418 LTM4615 LTMA4600HV

LTC3850 LT3800 LT3500 LTC3633A-1 LT1938 LTC3405 LTC3549 LTM4616 LTM4601
LTC3855 LT3844 LT3501 LTC3633A-2 LT1939 LTC34054 LTC3561 LTM4619 LTM4601-1
LTC3857 LT3845 LT3506 LTC3633A-2 LT3430 LTC3405A-1.375 LTC3568 LTM45620 LTMA601HV

LTC3857-1 LTC3810 LT35064A LT3430-1 LTC34054-1.5  LTC3600 LTM45620A LTM4602
LTC3858 LTC3810-5 LT3508 LT3431 LTC34054-1.8  LTC3601 LTM4628 LTM4602HY

LTC3858-1 LTC3812-5 LT3509 LT3434 LTC3406/34068 LTC3602 LTM4630 LTM4603
LTC3858-2 LTC3829 LT3510 LT3435 LTC3406-1.2 LTC2603 LTM4676 LTM4603-1
LTC3869 LTC3833 LTC3407(CH1) LT3480 LTC3406-1.5 LTC3604 LTM4603HY

LTC3869-2 LTC3839 LTC3407(CH2) LT3481 LTC3406-1.8 LTC3605 LTM4604

LTC3880 LTC3851A LTC3407-2(CH1) LT3502 LTC34064 LTC3605A LTMA4606

LTC3890 LTC3854 LTC3407-2(CH2) LT35024 LTC34064B LTC3608 LTMA608

LTC3890-1 LTC3856 LTC3407- LT3680 LTC34064B-2  LTC3609 LTM45611

LTC3864 LTC3407- LT3682 LTC3406B-1.2  LTC3610 LTM4612

LTC3866 LTC3407-4(CH1) LT3684 LTC34068-2 LTC3611 LTM4613

LTC3883 LTC3407-4(CH2) LT3685 LTC3409 LTC3612 LTMA618

LTC3891 LTC3417(CH1) LT3686 LTC34094 LTC3613 LTM4627

LTC3417(CH2) LT36864 LTC3410 LTC3614 LTM4637

LTC3417A(CH1) LT3693 LTC3410-1.2 LTC3616 LTM2021

LTC3417A(CH2) LT3694 LTC3410-1.65  LTC3621 LTME022

LTC3417A- LT3970 LTC3410-1.875  LTC3621-2 LTMB023

LTC3417A- LT3971 LTC3410B LTC3646 LTMB025

LTC3419(CH1) LT3972 LTC3411 LTC3646-1 LTM2027

LTC3419(CH2) LT3973 LTC3411A LTC3626 LTME029

LTC3547(CH1) LT3975 LTC3412 LT3995 LTMB031

LTC3547(CH2) LT3976 LTC34124 LTMB032

LTC3615 LT3980 LTC3413 LTM2033

LTC3615(CH1) LT3990 LTC3414 LTMA641

LTC3615(CH2) LT3991 LTC3415 LTM4624
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Note: This list was generated on 01/29/2014. New parts could be added to the library after that. Click “Sync-

Release” to update LTpowerCAD library & functions.




LTpowerCAD Il v2.3 Supported Parts

Boost Converters :

Boost Updated: 1/29/2014
Polyphase (Bold) Green Cell Background - Excel tool available
Red Cell Background - LTpowerCAD Non-Excel Tool available
Bold Bold - Polyphase single output compatible
Controller Monolithic pModule Regulator®
3-output 2-output 1-output 3-output 2-output 1-output 3-output 2-output 1-output
LTC3788 LTC3787 LT3579
LTC3862 LT3580
LTC3786 LT3581
LT3757 LT3957
LT3758 LT3958
LT1700
Buck-Boost Converters :
Buck-Boost Updated: 1/29/2014
Polyphase (Bold) Green Cell Background - Excel tool available
Red Cell Background - LTpowerCAD Non-Excel Tool available
Bold Bold - Polyphase single output compatible
Controller Monolithic nModule Regulator®
3-output 2-output 1-output 3-output 2-output 1-output 3-output 2-output 1-output
LT3791-1 LTMA4605
LT8705 LTMA4607
LTC3780 LTM4609
LTC3785
LTC3789

Note: This list was generated on 01/29/2014. New parts could be added to the library after that. Click “Sync-

LTpowerCAD Il v2.3™ Design Tool Quick Start Guide  Copyright © 2014 Linear Technology. All rights reserved. L,

Release” to update LTpowerCAD library & functions.
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l. Installation 7

LTpowerCAD Il

Software Installation



System Minimum Requirements

The following system and software is required for LTpowerCAD Il v2.3 ™

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 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 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 SQL 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 Home

View installed updates

@ Turn Windows features on or
off

Install a program from the
netwark

LTpowerCAD Il v2.3™ Design Tool Quick Start Guide  Copyright © 2014 Linear Technology. All rights reserved. L,

Uninstall or change a program

To uninstall 3 program, select it from the list and then click Uninstall, Change, or Repair.

:%_Ei

Organize »  Uninstall Change  Repair MICI’OSOft NET 35' 4 or
I.\_lama = Publisher Installed On _ Size Version, ) ) )
| Microsaft NET Framework 4 Client Profile Microsoft Corporation 6/14/2010 I8EMB 4030919 higher is required
ﬁ Microsoft JNET 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 871 MB 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 Microsoft Corporation 171872011 111 MB 20205250
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
| Microsoft Expression Encoder 4 Screen Capture Codec  Microsoft Corporation 1/18/2011 675KB 4.0.1639.0
(2 Microsoft Expression Studic 4 Microsoft Corporation 1/18/2011 4.0.20525.0
[ Microsaft Expression Web 4 Microsoft Corporation 1/18/2011 4.01165.0
5! Microsaft Help Viewer 1.0 Microsaft Corporation 6/15/2010 397MB 1030319
k 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 12.0.6425.1000
» Microsoft Sitverlight Microsoft Corporation 3/1/2012 218 MB 41101110
« Microsoft Silverlight 3 SDK Microsoft Corporation 6/15/2010 319MB  3.0408120
» Microsoft Sitverlight 4 SDK Microsoft Corporation 1/18/2011 51.5MB  4.0.50401.0
5 Microsoft SQL Server 2008 (64-bit) Microsaft Corporation 6/15/2010
ﬁ Microsoft 5QL Server 2008 Browser Micresoft Corporation 6/15/2010 794 MB 101.25310
E Microsoft SQL Server 2008 Native Client Microsoft Corporation 6/15/2010 637MB 10.1.2531.0
[ Microsoft SQL Server 2008 R2 Data-Tier Application F... Microsoft Corporation 6/15/2010 330KB 105014474
5 Microsoft SQL Server 2008 R2 Data-Tier Application P... Microsoft Corporation 6/15/2010 11.8MB 105014474
E 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 Req uired for accessin g
a Microsoft SQL Server 2008 R2 Transact-50QL Languag... Microsoft Corporation 6/15/2010 534 MB 105014474
| Microsoft 5QL Server 2008 Setup Support Files Microsoft Corparation 6/15/2010 394 MB 10127310 / part information
]

iy
Ly
5 Microsoft SQL Server Database Publishing Wizard 1.4
5 Microsoft SQL Server System CLR Types

5 Microsoft SQL Server System CLR Types (x64)

5 Microsoft SQL Server VS5 Writer

[ Microsoft Sync Framework Runtime v1.0 5P1 (x64)

[ Microsoft Sync Framework SDK vL.0 SPL

[ Microsoft Sync Framework Services v1.0 SP1 (x64)

[ Microsoft Sync Services for ADO.NET v2.0 5P1 (64)
ﬁ Microsoft Team Foundation Server 2010 Object Mod...
[E7 Microsoft Visual C++ 2005 Redistributable

[ Microsoft Visual C++ 2008 Redistributable - x64 9.0.3...

RELAA ekt Micssab e

&

NG Bedicteib bable w8600

Microsoft Corporation Product version: 3.5.8080.0
Help link: http://go.microsoft.co...

Chipdiall
STt Corporatio
Microsoft Corporation
Microsoft Corporation
Microsoft Corparation
Microsoft Corparation
Microsoft Corporation
Micresoft Corporation
Microsoft Corporation
Microsoft Corporation
Microsoft Corporation
Microsoft Corparation

Microsoft Curpuratmn

Size: 3.39 MB

6/15/2010
6/15/2010
6/15/2010
6/15/2010
6/15/2010
6/15/2010
6/15/2010
6/15/2010
6/14/2010
1/6/2011

6/1/2012

&1 7

101.25128
105014474
10501447 4
10125310
1.0.3010.0
1.0.3010.0
1.0.3010.0
2.0.3010.0
10.0.30319
8.0.50193
9.0.30729.4148

an 270 4149
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Installing LTpowerCAD Il v2.3™

1. Double Click “Setup.exe” to Start LTpowerCAD Il v2.3™ 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

[ 15 LTpewertaovao [y 2 LTpoweCADV2D =) 2 Upowercanzn = B 1 UTpowerCADV20 = &
‘Welcome o the LTpowerCADv2.0 Selup Wizard (=] Select Installation Folder (el Confirm Installation . Installation Complete (» ]
=] 248 =% ] =& ]
kel il e o kel Trnm D D e et The inctalsr vell ngtsl LT posserCAD 20 ; The instalacis raady TeawaCADYED LT owmofCADY210 e b sucossil e
chek "Nt To sl | "Biiwezt™ Chek "Heod™ b shast the mtallabion. Chck Those™ to e,
Ender
‘ [c:\rswmrmmmcugmmz\ [ ‘ ‘
-
WARNING: Thi ] ; i el LTpareCADY2 0o yrael, e o prycrss who uaes i compudr
uthrized duphc shion of distiby this program. o i.mwan;ﬂ'm il 5
& Evepre Y ot NET ek,
Jutme L]
Cancel Coreenl < Back: 2 [ caem | [ <Bak | [ mets | 3
C|k“N """ 5 s S| """ Fld ......................... s D
IC ext’ mes elect Fo er 1 n S « "
; f Click “Next” i :Click “Close” -
......................
13 77
: Click “Next

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

Note : The installation will place shortcuts to the LTpowerCAD Il v2.3

LTpowerCAD Il v2.3™ Design Tool Quick Start Guide  Copyright © 2014 Linear Technology. All rights reserved. L, IT-ECH,EAQ



Il. User Interface

Getting Start with LTpowerCAD Il
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Main Page —

|7 LTpowerCAD T V2. |

Search for a part based on supply spec. and requirements
Start New Design

Open an existing Excel-Based design file Open Existing Design
Open an existing LTpowerCAD Il design file [ 0 ‘ ﬁ' ‘

View help file Help

LTC Sales Contacts

View LTC Sales Office contacts
LTC Toolbox

Open LTC Toolbox

Sync Release

Update LTpowerCAD Il program & program library

mSe™

LTpowerCAD II Design Tool v21 ‘ ' I EAQ

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

Step 1. Enter power
supply spec. &
functions required

Note: If you know the

LT part number to use
you can also enter the
4 digit part # and click
“go” to locate the part

Step 3. Select a Part from
Search Results Table:

Click LTC Icon
(for LTpowerCAD Il tool)

Or

Click Excel Icon
(for Excel-based tool)

Note : If the design tool icon is
gray, the design tool is currently
unavailable for that part

LTLI”EAQ LTpowerCAD Design Tool v21

TECHNOLOGY Copyright 2014, Linear Technology Corp. All rights reserved.
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1 Converter Specification

E Converter Topalogy
= Converter Type

Min. Input Voltage
Neom. Input Valtage
Max. Input Voltage

= Mum. of Qutput Rails

Mum. of Parallel Phases

Find Part # : (####)

Buck

1

Website

LTC Web

LTC Web

Part Mame

LTC3876

Output Rail 1

Type

Controller

Optional Features

[C] Burst Mode

[ Synchronous FET

[ 1eolated

[] Run / Enable

[T sync. to External Clock
[T output Voltage Tracking
[T] Remote Voltage Sensing
D Margin Control

[ Power Good Manitor
[C] Paly-phase / Load Share
[T 12¢/PMBuUs Interface

Voutl
Toutl

Dese.

0 A p Do D [ odule ep-Do

Up to 38Vin, Dual Vo Buck Contraller for DOR. Power

Step 2. Click “Search” (or hit
keyboard “Enter” key) after the
supply specs are entered to
find parts.

Search

Search

LTC Web Search

All Parts.

Always Keep Search Page Open

Topology ha

Buck

LTC Web

LTC3833

Controller

Fast Accurate Buck Controller with Remote Vo Sense, Valley I-mode

Buck

LTC Web

LTC3866

Controller

Single Phase Current Mode Buck Contraller, <1mOhm DCR sensing, remote Vo sensing

Buck

LTC Web

LTC3883

Controller

Single Phase Step-Down Current Mode Buck Controller with PMBus

ra | W

Buck

LTC Web

LTC3810-5

Controller

60V Valley Current Mode Synchronous Buck Regulator Controller

Buck

el

LTC Web

LTC3810

Controller

100V Valley Current Mode Synchronous Buck Regulator Controller

Buck

pary

LTC Web

LTC3891

Contraller

Low IQ, Single Phase 60Vin 24Vo Synchronous Step-Down Controller

EEEEEEEEEEEEEEEEENEEN r

Buck

k=]

LTC Web

LTC3812-5

Controller

60V Valley Current Mode Synchronous Buck Regulator Controller

Buck

=3

L R ) wan

« m

'--‘---

3
sesmEEmEEE

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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Design Tool Formats

Two possible design tool formats:

7Llnw LTpowerCAD Design Tool vz1

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

1. Non-Excel LTpowerCAD II Converter Specification Optional Features Search
Desig n Tool: Converter Topology Output Rail 1 [C] Burst Mede E 5
earcl
. i . Converter Type _ Woutl . [C] synchronous FET
If available, an active LTC button is Toutl [ Isclated
. LTC Web Search
shown: Min. Input Voltage ! [C] Run / Enable
I Nem. Input Volta [Z] Sync. to External Clock
I LT o e e e " : All Parts
Mazx. Input Voltage ’ ] Cutput Voltage Tracking

[C] Remote Woltage Sensing
Num. of Qutput Rails [] Margin Control
Num. of Parallel Phases 1 [C] Power Goad Manitor
[C] Poly-phase / Load Share

Find Part # ; (####) [C12¢/PMBus Interface
Always Keep Search Page Open

2. Excel-Based Design Tool: : :
Design Tool ~ Website Type Desc, Topology

If available, an active Excel button is [_g ] = | Lcweb 46 od OVin, 20A Step Down DC/DC pModule Step-Down Regulato B
shown: LT | = | Licwen [LTC3876  [Controller (Up to 38Vin, Dual Vo Buck Controller for DDR Power Buck

iI3a .

LTC Web  [LTC38332  |Controller |Fast Accurate Buck Controller with Remate Vo Sense, Valley I-made Buck

LTC Web (| LTC3866 Contreller |Single Phase Current Mode Buck Contraller, <1mOhm DCR sensing, remote Vo sensing Buck

Bk

LTC Web  [[LTC3883  |Controller |Single Phase Step-Down Current Mode Buck Controller with PMBus Buck

Ve,
LY

L7
Note: ¥

If the icon is in grey color, the {7 F LTC Web  [LTC3812-5 |Contraller |60V Walley Current Mode Synchronous Buck Regulator Controller Buck
design tool is not yet available. = —- s — ———— — - =

LTC Web || LTC3810-5 |Controller |60V Valley Current Mode Synchronous Buck Regulator Controller Buck

LTC Web  [[LTC3810 | Contreller | 100V Valley Current Mode Synchronous Buck Regulatar Controller Buck

LTC Web (| LTC3891 Controller | Low 10, Single Phase 60Vin 24Vo Synchronous Step-Down Controller Buck

a

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

LTpowerCAD Il v2.3™ Design Tool Quick Start Guide  Copyright © 2014 Linear Technology. All rights reserved. ‘ , IT-ECH,EAQ



Supply Design Procedure 15

Step-By-Step Supply Design Procedure using the LTpowerCAD™ Design Tool

Enter Supply Spec.

-

Search/select a part

Automatic spec transfer

-

Open the design tool Individual

/" Libraries

Component libraries
“ Power stage design

— Check load step
Control loop optimization “ (if needed)

Export to and run LTspice™ [ View layout View Design Summary / Power
simulation file example (OPT) Stage BOM

Design Tool

-

-

LTspice™ simulator

LTpowerCAD™ Design Tool Quick Start Gu.i“de Copyright © 2014 Linear Technology. All rights reserved j | EAQ
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Design Steps Example
(Non-Excel based LTpowerCAD design Tool)

wel
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Design Step 1 — Power Stage Design

Blue Cell

: Suggested values or calculated parameters

Yellow Cell

: User entered values

Design Requirements & Part Limits

Orange Cell

Red Cell : Hard warnings (parameter far outside of recommended range)

: Soft warnings (parameter outside of recommended range)

File Help
ﬁ Power Stage Design ﬂ Ldes Estimate & Break Down | Loop Comp. & Load Transient | Iﬁ Power Design Summary ‘
A ST T T T T I T |7| "7| ‘7‘ f‘ ‘7 o gl e (&
g TTTLLIITTILL E el . - KL
——a AR S @ | |5 5
MinVin: 45V | ® 8
MaxVout: 55V | ®m : : : :
e H LTC3838 - Dual, Fast, Accurate Step-Down DC/DC Controller with Differential Output Sensing Project Name:
Sugg.Maxlout: 30 A | = v,
MinSw. Freq: 200 kiiz | w )
Max Sw. Freq.: 2000 khz | u Vin o Designer:
- I Cin put Cap
- Design Specs - Current Limit Inductor B Inductor Current Limit
. Vo BEBV | ° Targetlowtl LimitMargin _ 150%  DesirediL Ripple | 40% e B Desiced L Ripple | 40% ot ik vinia B
. s H Targetloutl Limit 225 A Sugll 043 _I L Sug 2 084 e ot e A
e Vinnomi 12V % L pk® Targetourt Lt 2347 A 0 asw = 2 15 . i o i RO
. Vinmin: 108 V H Output Yoltage iL viy@ Target Iourl Limit 2153 A DCR 104 mn DCR 104 mn iL viy® Target lour? Limit | 1698 A Qutput Voltage
- Switching Freq: | 370 kHz ® VoutlProg. 12V MFR. MER Vout2Prog. 18V
. el Sout Riopie (ok-p) 1844 mv VRNG: 52t 0.V-2V (or GND=30rm: INTVCC=30m) Pant Miopl Mtop2 ek VANG: Set08V-2V for GND=30mV. INTVEC=S0mY)  Viouc2 Ripple sk k) | Z3AZ mY.
= Output Rail 1 Slolipplefiol /- 08 % wRNE v fr—— i 161 162 0x i ripple 3 [IEE]% VANG v AVolripple/Vaz +f- | 07 %
. Voutl: 12V 1 Actus VRNG 85V iLPesk 1597 A iLeak 13024 ACusIVRNG 0BV
- vl 154 ® Voum Vsersemzerog.  30mv Ly 14834 iLvy 10884 Veemsemaxprog. 3 mY Vourz
- ® * e SWi sw2 T, ® ®
= 4 u 5
- put Rail - L] ul uf eramic 0 L2 eramic ut Bul
Output Rail 2 Output Bulic Output Ceramic o Mbotl Mbot2 Output C Output Bulk
e Vout2: 18V g MER. MER. SR ox I- BG1 BG2 -I ox Rs2 & AR MR
- out2: 12A % Part Pt ] Parth Parck
B BE 2 c B C1T— c B —| o .—”—< ¢ T 2 © . b2
I ER ame I R Ima Cs1 Cs1 0047 pF LT = cs2 (007 uF o EER I EBR imn I
= Bl 2 = =L oEnd SugRel  243k0 SugRsz  20k0 L Sl T et BREEH T
Cp *Cv Rsl  402kn SGND PGND Rz 402k0 #Cap SE #Cop S
A ) < == AAA
DCR Current Sensing E'l Ploss Rel [ 269 il = PosRs? RElmW vV DCR Current Sensing
e Tol Limic A P Sug.Rpl 348 k2 SugRe2 365 K2 Rp2 acclezumic  [EEEA
iL1 k@ Iol Limit 664 A Rel S0 fr2 S0 iL2 Pk@ o2 Limit 674 A
Vansl Pk@ lol Max 1076 mV Vsns2 Pk@ o2 Max B8 mV
Vensl Viy@ lol Max 321 mV Vsns2 Viy@ lo2 Max 718 mV'
Vouri Wensl Rip. (pk-pk) 164 mV Vsns2 Rip. (pk-pk) 162 mV Vourz
SENSE1* SENSE2™
E Rt1 Feedback “ Feedback  Rt2 | Cff2
< Al @@ SENSE1™ SENSE2™ g 604
b3 R 604k0 Rtz 604k
[ o
V Vrs2
I v, - Sug Rb2  301%0 |
< sug. 11 [fETho Duty &Ton Compensation Compensation Duty & Ton 2| W10
> oL Sl Vourl Duty  10% ITHe Ith2 Vou2Duty  15% o2 oF
Cfitl| Rb1 o . Tonl @ VinMax 246 ns AT Ton2 @ VinMax 273 ns Rb2 [cfit2
P Toffl @ Vin Min 2402 ns Cthl Cth2 Tof2 @ VinMin 1667 ns
v - -
Cthpt cn1 [ 2200 pF Lmzh 2200 oF Cthp2
Cthpl | 220 pF Rth1 e ::’ Fr:n‘;'w RT Rth2 Cthpz 220 oF ) .
Rthl 715 k0 i = Rth2 715 k0
: ] : Select from different available
RT 110 kY .
At Fow 370 kHz current sensing schemes
See Loop Comp & Load Transient Tab For Details

» Complete Blue Cell entries to specify component values & desired design parameters.

* Yellow cells’ values show calculated design parameters & component value suggestions

* Red / orange cells show warning

LTpowerCAD Il v2.3™ Design Tool Quick Start Guide

Copyright © 2014 Linear Technology. All rights reserved.

s for certain parameters to help guide design choices
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View Design Curves

File Help

H Loss Estimate & Break Down

Loop Comp. & Load Transient

i@ Bower Design Summary

Output Rail 1

Output Rail 2

Win Vin':
Max Vout :
Sugg. Max Tout :
Min Sw. Freq. :
Max Sw. Freq.:

Vin nom :
Vin min :

Switching Fraq:

Voutl:
Toutl:

Vout2:
Tout2:

Design Specs

Win max :

AR S Ul @

[ H

EJ
LTC3838 - Dual, Fast, Accurate Sleptﬁgwn DC/DC Controller with Differential Output Sensing
*
o,

u
45V b
38V
304
200 kiz LN
2000 kHz *
Current Limit Inductor 4
e Targetlout] Limit Margin 150 % Desired L Ripple | 40%
. Targetlowl Umit 225 A Sugll 049 uH
v L pk® Target lowtl Limit_25.61 A 1 047
108 V Output Voltage iL viy@ Target lot] Limit 1939 A OCR 418 w0
370 kHz VewlProg 12V MFR. | COILCRAFT
Veurt Rppie {plept) 1077 mv VRNG: Set 0.6V-2V for GND=30m\. INTVEC=50mV} Part# XPL7030-471
— AVolrppleNol +/-  04% vaNG | D8V iLRipple%  41%
12V Acoual VRNG 08V iLPesk 18114
T1s A Voutt Vsense max prog. 30 my iLviy 11894
o 2 FAAAA
Qutput Bulk | Output Ceramic 3 4
18 v MFR. MFR. < Rsl
7 Paie e
e Cb1 ¢ mow Cel C 10
I BR 9mo BR 3m0 ca
= EsL 2nH = 5L 08nH Gs1 Sug Rl
#co 1 e 2 =
DCR Current Sensing VA Ploss el
ActTol Limit 2855 A Rpl o oL
iLLPk@ Tol Limic 3167 & e
VsnslPK@ ol Max 218 v
VerslVy@ ol Max 18 mv
Vours Va1 . (ok-piy (17 v
o1 | re1 Feedback
2 Sug. Rl 604K
—I— b3 Rl 604kD
cm oF
iy
:E Sug Rbl 604 k0 Vi ELU@W &1{:' Comp|
-IZflu Rb1 Rl 1 Tonl @ VinMax 246 s
e PE TofL@ VinMin 2402 ns
v

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

Vin

IC“'\ Input Cap
22uF

4

Project Name:

Inductor

e e L

Date:
Designer:

Current Limit

Design Curves vs. Vin

Select Output Rail # :

OutputRail#1 ~

e N
Inductor Current ® lout Max vs. Vin IL Avg., lout Current Limit & lout Max vs. Vin
19 42 29
B2 e — 418 276+
17.4 — 416 o 26.2+
- 168 = 414 5 — 243+
< 158 —— 412 3 2 2344
§ 157 a1 2 S 224
5 142 40.8 '% 5 20.6
Vo134 06 4 “ 1924
126 a4 £ 17.8-
1 m=———— e 402 16.44
11 T 1 ! T ! 40 15 - - + - -
108 112 116 12 124 128 132 108 112 116 12 124 128 132
Input Voltage (V) Input Voltage (V)
== jLPeak == iLValley === |LAvg. ====ilpk-pk/ILAvg. || Avg. CurrentLimit === lout Avg. Cumrentlimit === lout Max
o S
~
Input Cap. RMS Current @ lout Max vs. Vin Output Cap. RMS Current @ lout Max vs. Vin
2
194
1.8+
- = 1.7+
= < 16-
5 § 15-
5 5 1.4-
v Y13
1.2+
1.1-
5+ T 1 T i 1 1 1 1 T i 1
108 112 116 12 124 128 132 108 112 116 12 124 128 132
Input Voltage (V) Input Voltage (V)
=== | Cin RMS = | Cout RMS
L v
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View Layout Example

File Help

H Loss Estimate & Break Down

F=3 Loop Comp. & Losd Transient

i@ Bower Design Summary

Rinaa—— N[N N =] [ ]
]
o v | B (S :
Min Vin : L V- v
Max Vout : v
. Mak Inu 55 v LTC3838 - Dual Fast, Accurate Step-Down DC/DC Controller with Differential Output Sensing Project Name:
X t:
ugg. Maxlout: 30 e, .
Min Sw. Freq.: 200 kHz ‘e, £
Max Sw. Freq.: 2000 kHz N Vi Designer:
- A.—‘
i Spes Current Limit Inductd/ o Layout
= = Targetlout] Limit Margin 150 % Desired L Ripple 40
Vinmax: 132 V
- Targetlowl Umit 225 A Supll 049
Vinnom.: SR V! iL ok Target lowl Limit 25,61 A L o47 =4
Vinmin: 108 V Output Voltage iLviy@ Target lout] Limit 1335 A ocr | 41 utput Voltage
il | o .y e
Voutl Rippie {pk-pt) 1077 mV VRNG: Set 0.6V-2V for GND=30mV, INTVCC=50mv} Part# XEL TOP LAYER (okepl) 2754 my
Qutput Rail 1 AVolripple/Vel +/-  04% VANG o8V iLRippless 41| re] - o2+f 0B%
Voutl: 12V Acoual VRNG 08V iLpesk 1813 i
touts QRS A Vourt Vsensemaxprog  30mi iLvy 1189 Vour2
o 2 ~
Output Rail 2 = Output Bulk Output Ceramic Bulk
Voutz: 18V MER MER
lout2: 12 A Pang parts
Cb1 ¢ amow Cel C 10 — WF Cbz
BR 9mo BR 3m0 mo I
= Ll o = =L 080 A —
a0 1 scp 2
DCR Current Sensing -
Actlol Umit 2856 A
L1Pk@ Tol Limic 3167 A
Varsl Pk@ Il Max 218 my
VerslVy@ ol Max 18 mv
Vour1 vansL Rip. (pk-pe) [T mv Vourz
cff1 | rt1 Feedback Rt2 |cffz
2 Sug. Rl 604K —
s w et
cm oF
J— 2 . Duty & Ton
< B :bn; :g:.z VoutlDuy  10%
ciu| rbr oL@ vinwax  2s6n b2 |cie
e PE TofL@ VinMin 2402 ns
cen

PCB Top and Bottom Layer recommended layout example
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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)
(each rail has its own tab)

File Help

@ Bower Stage Design ﬂ Loss Estimate & Break Down Loap Comp. & Load Transient ‘% Power Design Summary
% Design Specs sunssssssnnssnsaYannnnnnnnny Click UpdatePlots' for new curves (For CCM Only) * Inductor AC Losses Entered By User. (For CCM Mode Only)
= Vinmax: 132 V= Top MOSFET QT = | (= [ = [
S|l Rnrioms V& Vendor: Fairchid  ———— B =100 =i [
e Ly e | seleat | H
g- Vinmin: 108 V =  Part: FDMS7578 u || 8 B |8 )
N' Sw.Freq: 370 khz b v Bl v FFets: 1 pes H . o i
= Vour: 12V & o [ rc Qgdi 17 nC H Rail #1 (1.2V) Total Efficiency & Power Loss vs. Load (CCM Mode only) Rail #1 (1.2V) Total Power Loss Breakdown (Full Load)
E H H
Tout: A
3_""_":"_1_5"": Rdson: 63 mn Qgs:37 nc ®
i 5 Inductor Rg: 12 0 Vmiller: 29 v % ke S
4 Inductor: SRS Vdiode: 083 V Vith: 2 v o4 = 7 L
L: H o
H Seh Ploss: 0347 W (EachFet) H * / 810
o DCR: 418 mQ " o s o - 4 I 1.7524
H o o H
H Select | 2 5 : 92 /——— e
H e,
B P TILILLLIL E\:’“:’“ M%S-F-E:;%“ . 50 7/ 7 1614
= Vendor: Fairchi
DoRloss:(pgs W B (RS el H 88~ / / 1.5448
Coreloss: 0 W & o i . 36 / / 14756 R
Totallose: [pgs W m VO EEEELYV - FFes: B e 8- 1.4064 ow
" Q38 Qud: 97 nC u g f y 4 e (0.00%)
ik 2 Rdson: 13 mQ ;10 nC = I | /] '
Vin . son: B M Qus: B O 80— / 1.268 et % TR R o Eore:
. . . 1 v S 4
PoRe03 0 Vmiler: 21 V= g 7w / viss 3 ksl e
Qr . Vdiode: 06  V Veh: [V . & 5 11296 & (50.37 %) (0.00 %)
1 L ;| = Ploss: 0387 W (EachFet) g 5 / 10504 §
H ] !
l:l,,-l e W ATjx: o o E » | yd 09912 -"'2 i€ LDO: Top Fet Conduction:
SanARE T ana s nnnnnd - // = rg.l]]%r\ /“’-7.’;;%
s Update Plots_ | 681 W/ ey N /
VA Dv.; 1zplv ) 66 / 0.7836 Bot Fet Body gim I e
reeze Flo ] 0 3 ~ .
o / L (6.34 %) — (5.76 %)
External Bias 62 / 0.6452 S "
EXTVCE : V. L7C3838 Gaff Drv. = 5.3V ! 0
Vgs 60 / 579 Bot Fet Driving: B g Top Fet Turn Off:
Rail Total Power Loss @ Full Lo: 58 J/ 05088 0.075W——"" ———— 0.095W
Y Pin: 10892 W 56 04376 (2.96 %) = M (5.02%)
miller | pour: 18w o W i - ey
Qg Ploss: 1802 W 52 / 02352 Bot Fet Conduction: / *'\\ Top Fet Driving:
= — —— 0.267W - 0.016W
i e o e ) i i) ] e e e 0.3 (14.10%) (0.84 %)
Cursars 12 3 4 5 6 7 8 9 W 11 12 13 ¥ 15
e g Load Current (A)
£
Ploss 024
— Power Loss —— FreezePowerloss
f = Efficiency = FreezeEfficiency 7
3 / & [\ / r
/ / / z

Click “Update Plots” to / /

refresh estimates for Estimated Efficiency & Power Loss Curves with Estimated Power Loss Breakdown
component value changes. Data Point Cursors. Double-click to set axes
Preferences
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Power Component Library - MOSFETSs

Click “Select” to open
MOSFET library.

File Help
ower Stage Design B Loss Estimate & Break Down L% C.Dml& Load Transient ‘% Power Design Summary |
% DesignSpecs ¢ * Click 'Update Plots' for new curves (For CCM Only) * Inductor AC Lasses Entered By User. (For CCM Mode Only)
3 Vinmar: 132V Top MOSFETQT il il
5 Vinnom: 12 V Vendor : Fairchild T|
- | Sselect
§ Vinmin: 108 V Part: FDMS7572 P ~
— Sw.Freq: 370 kHz Vdss: 25V #Fets: 1 < . 5 5
» Vout: 12V a5+ 8 W rc Qus: 17 [nc Rail #1 (1.2V) Total Efficiency & Power Loss vs. Load (CCM Mode only) Rail #1 (1.2V) Total Power Loss Breakdown (Full Lo
2 lout: 15 A
= Rdson: 63 mQ Qgs: 37 Jf nC o Power MOSFET Library — =]
S || Inductor Rg: 12 0 Vmiller: 23 v =
3 cior: I 2 @ ~ Buitt-In Parts :
uctor: XPL7. ] . —
Le: R o ||| i RNV Vins [ = Vendor PartName Vdss(Y) Rdson(mQ) Qg(nQ) Qgd(nC) Qgs(nC) Rg(R) Vdiode (V) Vmiler(¥) Vth(V) Package ChannelType Limm) W (mm) H (mm)
e B ||| (Posst UL Wiksch el 20 Fairchild | FDMC8610z] 100 268 8 36 37 050 081 430 30 |PoweR3|N 34 34 105 -
ml 8jox: W ATjx c e Fairchild | FDMC8624C150 447 1 23 28 050 079 410 30 POWER 3:[N 34 34 1.05
— Bottom MOSFET Q2 - Fairchild | FDMC8651 |30 63 194 42 18 080 080 210 12 POWER 33N 24 34 105 =
I"”;?:’t““ il Vendor: Fairchild B ||| Fairenila |FoMcags2c|60 01 o 19 96 050 082 280 20 POWER 5t N [3 5 11
oss: 0, S 7 -
Core Loss+ TR w Part: FDMSB358% . 2 | f ||| Fairchild |FDMSB6500]60 29 54 115 266 110 079 280 20 POWER 5(|N 6 5 11 || g— Bu||t n
i : #Fets: | i | H
Totel Lo o osl W Vdss: 25V Fetsi 1 Pes 84 Fairchild | FDMSB888 |30 1 13 5.1 35 050 0.84 290 19 POWER 5t|N 6 5 11 IIbraI‘y
o Qg: 38 nC Qgd: 97 nC g2 Vishay  [SIR438DP |25 19 326 9.1 97 1.00 072 2.20 17 POWER Pi|N 6.25 5.26 112 i
= v Rdson: 13 mQ Qgs: 10 80 Vishsy  |SIRBB2DE |25 28 284 7 93 110 072 220 18 POWER i N 6.25 5.25 112
< Rg: 08 0 Vmiller: 21V F 7 Infineon | BSCO18NE2 |25 19 17 43 63 080 0.55 220 16 PG-TDSOI|N 635 535 11 |
Q Vdiode: 06 V Vih: 17V 7 76 Vishay  |SIR832DP |25 34 20 52 6.3 070 073 225 18 POWER P/ N 6.25 5.26 112 -
- T
4 L Vur Ploss: 0387 W (Each Fet) 5 —_— 1l
g
GB-| Ok W AT o £ Select Show N-Fets Only | [ Show P-Fets Only
=
Estimate 70  User Parts:
F——— 62 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
B pdate Plof
e Vimiller Vin 12 v 66 FDMS85585 5 X g enerated
[] Freeze Plot B4 Fairchild |FDMS7578 |25 62 B 17 27 120 083 290 20 POWER 5¢N [ 5 11 =l librar
|
External Bias 62 y
v EXTVCC : v ) Show N-Fets Only l [ Show P-Fets Only
Il
95 Rail Total Power Loss @ Full Load 58 Add A New User Part: I
Pin: 19892 W 56 Vendor | Part Name | Vdss (V) | Rdson (m0) (nC) (nC) | Qgs (nC) () | Vdiode (V) | Vmiller (V) | Vth (V) | Package | Channel Type |L({mm) | W (mm) |H (mm)
Vimill ser can
miller Pout: iBw 54
Qg Ploss: 1892 W 5= | \ add a new
" e o= part to the
Cursors 0 1 H
o A user library
Eff, 0 o Cangel / Exit
Ploss 024 W
 Vendor Links
] ‘....' o
FAIRCHILD VISHAY. i
. nrineon ENESAS
L I
SEMICONDUCTOR® i

Popular vendor web links

LINEAR

TECHNOLOGY
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Power Component Library - Inductors

Click “Select” to open
Inductor library.

File Help
ﬁ ‘ower Stage Design ﬂ Loss Esth/ats & Break Down Loop Comp. & Load Transient iﬁ Power Design Summary
%  Design Specs * Click 'Update Plots' for new curves (For CCM Only) * Inductor AC Losses Entered By User. (For CCM Mode Only)
E Vinmax: 13.2 V Top WOSILTAT w L‘Jj
& Vinnom: 12 V or: Fairchild )
% " | select |
3 Vinmin: 108 V ; FDMS7578 By
Sw. Freq: 370 kHz Vdss: 25V #Fets: 1 pcs
2 Vout: 12V Qo B e Qod: 17 nC Rail #1 (1.2V) Total Efficiency & Power Loss vs. Load (CCM Mode only) Rail #1 (1.2V) Total Power Loss Bre
3
2 Tout: 15 A i .
a Rdson: 6.3 I mi} Qgs: 37 nC 1o Power INDUCTOR Library - E
< | Inductor Rg: 12 0 Vmiller: 28V i
Q2 Inductor: XPLT 98 - Built-In Parts : .
L B Veiods : SRV Vi - Y - Vendor PartName Inductance (uH) LTol. (%) DCR(m) DCRTol.(%) ISat(A) LDecrease(%) IHeat(d) Temp.Rise(C) Core  Limm) Wimm) Himm) |||
DCR: 41 Ploss Dol W (Each ke 5 COILCRA SLC76495-3 0,036 20 017 20 100 20 E) 40 ferte (749 762 4% [l
[T\ G T ATjx: c o COILCRA | SLCT6485-5]0.05 20 017 20 84 20 39 40 Feite |749 762 [496 |
elec
—_— Bottem MOSFET QB COILCRA|SLC75305-5|0.05 20 012 20 50 20 a0 40 Ferrite |67 75 2
=2 90
Ind;ﬁé;'LLﬂss W Vendor: Fairchild @ a8 I COILCRA | 5LCT5305-6] 0064 20 012 20 32 20 40 40 Ferrite |67 75 3
ossi 095 o ——
" o Part: FDMS8358% 6 I f ||| COlLCRa|sLCT6495-7|0.07 20 0.17 20 65 20 39 40 Ferrite [749 |762  |496
ore Loss ; - .
i el Vdss: 25V #Fets: 1 pes a4 WURTH |744302007 [0.072 20 0235 6 60 20 30 50 Mangan|695 |68 45
Qg: 38 nC Qgd: 97 nC aa_ COILCRA|sLC1048-75] 0075 20 027 20 61 20 43 40 Femte 102 [682 [516
Buck |
" Rdson: 13 mQ Qgs: 10 nC 80 COILCRA | SLC75305-8|0.082 20 012 20 77 20 40 40 Ferrite |67 75 3
L] Rg: 08 0 Umiller: 21V & 78 pULSE  [Paosiiooo|ol 20 029 10 70 20 E 40 Fermte 102 |7 s N
I . = |
QT'| Vdiode: 06V Vth: L7 ¥ g 76— o] w ] »
L Vour Ploss: 0.387 W (Each Fet) s 7 ——
S
Oy Gxil oW am £ i
Estimate 70 - User Parts:
Update Plots BB Vendor Part Name Inductance (pH) LTel (%) DCR(m()) DCRTol (%) ISat(A) LDecrease (%) IHeat(A) Temp.Rise(C) Core Lmm) W(mm) H{mm)
B Vin 12 V 66 COILCRA SER1360-33
FET Vmiller
[Z] Freeze Plot B4
External Bias 62
Bavec: - v - o
Vi
gs Rail Total Power Loss @ Full Load 58 rAdd A New User Part:
il Pin: 19892 W 56 Vendor | Part Mame | Inductance (uH) | L Tol, (%) | DER (mQ) [ DER Tol. (%) | ISat (A) | L Decrease (3) | Heat (A) | Temp. Rise (C) | Core | Limm) | W(mm] | H(mm)
miller Pout: 13 w 54 ‘
Qg Ploss: 1892 W 52
n:o %048 % 50 == Add Part To Library
Cursars o 1
Tout 0 A
Ee 0 P Cancel / Exit
Ploss 024 W
¢ Vendor Search Tools
o
Y = % VISHA o
@mﬁo .-ﬂ WE=- Y. UITEC @TDK @sumida (> Pulse
O Electronics
- ﬂ 'WURTH ELEKTRONIK v
/ [ f

Popular vendor web links

Builtin
library

User
generated
library

User can
add a new
part to the
user library
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View data for each

rail

(each rail has its own tab)

File Help

Enter component details to
optimize loop & transient
performance

@ Pawer Stage Design

H Loss Estimate & Break

= .
Loop Comp. & Losd Transient

‘E Power Design Summary

Loop Gain, Feedback Divider,
Output Impedance, Control to
Output, Compensator, Output
Impedance Plots.

Design Step 3 — Optimize Loop Comp & Load Transient

Load Transient Estimation plots.
Double-click to set axes Preferences.

Select |

:
:

Feedback Network

L
% Design Specs
F " Vinmax:
Sa
=%  Vinnom: 12V *®
ER 2V .
i Vinmin: 108 V ®
S H
ad  Swreq: 370 kHat
s Vout: 12V 8
2 fout: 15A %y
Spessssnnnnnnnnw
= | Inductor
(e} Inductor: XPL7
L: 047 uH
DCR: 418 mQ
Select |
Cout
Bulk Cap :
Cz :S}O uF
EBSR: gm0

esty EEEIOH |
Num 1pes i

Ceramic Cap :
Ci 100 uF
ESR: 3 mQ
ESL: 08 nH
an
Num: 2 pesa

Laop Gain

Feedback Divider

ynsEmsssssEEEEEEmEEny
FEFR - .

. H
Desited BW 625 kHz B

Rth 154 k0
 CthpSug
Cthp BB pf
smmmssnsmnnEn
Bode Piof
Vin
o

BW 5754 kHz
PM 7963 deg

[”] Freeze Plots

Cursors
Freq 01 kHz
Gain 5895 dB
Phase 159.85 deg

Load Step

{0 High
" Low
[t Al/Ae

Max. Phs. Boost 1947 deg =
Phs.Boost Desied 10 deg &
Cifsug 51 pF =
aF 0 eF
B Citsug 68 pF
[} chr 0 pF
Desired PM 60 deg
Compensation
CthSug 180 pF
cth 470 pF

12 v
15 A

75 A

10 Alus

R Ofe QN s s s n s n s n s n s nna

Load Transient

* Estimation Easkn Avg. Model, Load Trans. (For CCM Mode Only}

Loop Gain | Feedback | Ith To Vout | C

OutputZ |=

Sl

SEEEEEEEEEEEEEEEEEEEEEEEEEEE

E

&

(G N
Rail #1 (1.2V) Loop Gain Rail #1 (1.2V) Load Transient
8- :
i) |
=y | i
= | |
] - = |
2 | B i
£ | = |
& | | |
g | |
= | | |
i | | 24 !
804 o i Lt ; 0 -
100 1000 10000 100000 1000000} 0 1000 1500 2000 2500 3000
Frequency (Hz) Time (ps)
200 = 79.63d=g 5
S b R . . BN
180 = 40
T~ =
100 P £
- T— ERg = 204
£ - T T L 3
o g oo
S g
o é 204
50— H]
H
2
-100 40
—"
150 T I T 60
100 1000 10000 100000 1000000f 0 1000 1500 2000 2500 3000
Frequency (Hz) Time (ps)
— Gain — Phase — FreczeGain — FreczePhase — ImportedGain  — ImpartedPhase — Voltage = Current — FreezeVoitage — FreczeCurrent — ImportedVoltage  — ImportedCurrent
\. J \.
= g
H Import Export = Clearimported | |
-

A

/

Import plot data from data file (ie Ridley AP300)

or Export data to data file or Excel.
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Power Component Library - Capacitors

Click “ Select” to open

Capacitor library.
File Help I -

‘ ﬁ Power Stage Design H Loss Estimatff & Break Down | Loop Comp. & Load Transient ‘ Iﬁ Power Design Summary

7 Design Specs * For CCM Mode Only * Estimation Based On Avg. Model, Load Trans. (For CCM Mode Onty)
3 Vinmax: 132V e Loop Gain | Feedback | Ith To Vout | Compensator | Output Z | Load Transient
5 Vinnom: 12 V = ] —
5 )
2 . sied BW 625 kHz | = [ =
3 Vi ;108 V Eﬂ 1) =i [«
3 i ) Maffohs. Boost 1947 deg A S [
Sw.Freq: 370 kHz ) b k'
Lo S Phs. ghost Desired 10 deg
= Vout: 12V Y =il
5 : ug 1 pl . 5 " .
2 lout: 15 A o 100 pF Rail #1 (1.2V) Loop Gain Rail #1 (1.2V) Load Transient
5
5
5 || Inductor . Cfit Sug pF Power CAPACITOR Library i [=]
= Inductor: ¥PL7 e 0 oF -
L P 80~ | |- Built-In Parts : —
: u
sce Bt Desired PM 60 deg [7]||| vendor PartName Capacitance( ESR(m0) ESL(nH) Msx Ripple Current (ARMS) Voltage Rating (V) Cap.Type CaseSize length (mm) Width (mm) Height (mm) Diameter (mm)
: 40 SANYO 16SEPCI00F 100 10 22 45 16 05-CON  C9 63 63 9 63 -
St | ‘ompensation | 1
mssiecty o = | SANYO |4TPELSOMI |150 18 16 28 4 POSCAP | D2E 73 43 18
Cth Su 270 pF g 20—
Cout 9 P = | SANYO | 6TPELSOMI |150 18 16 28 62 POSCAP | D2E 73 42 18
|
Bhlle Copry f = o SANYO |10TPD150M 150 15 19 36 10 POSCAP | DAD 73 43 36 Built in
; E] i
ES:‘ 330 Cth 1000 pF = | SANYO | 205EP150M | 150 20 58 432 20 0S-CON |F13 10 10 13 10 lib
i S < |
o SANYO | 20SEQPL501|150 20 58 432 20 O0SCON [F13 10 10 13 10 lorar
ESL: RthSug 732 kD = EQ y
S 0 SANYO | 165EP180M 180 20 11 164 16 0s-coN |F12 8 5 12 &
— SANYO | 165EPC1E0M| 180 16 41 436 16 0S-CON  [E12 8 & 12 B
el Rth 124 K : ;
SANYO | 165EPC180F| 180 16 43 436 16 0S-CON |F12 8 g 12 8
Ceramic Cap Cthp Sug 68 pf SANYO | 165EQP1EDI| 180 20 41 364 16 0S-CON |E12 B B T 8 v
¢: w0 U ——
SR T
] oo [RE: o L sseat ]
— - ~User Parts: User
Vin A 150 |||| vendor Part Name  Capacitance ( ESR (mG) ESL(iH)  Max Ripple Current [A RMS) Voltage Rating (V) Cap.Type CaseSize Length (mm) Width (mm) Height (mm) Diameter (mm) gener ated
Select T -
] » i SANYO 16SEPCLOOF 100 librar
Feedback Network 100 y
25 1 BW 3631 KMz
Vour PM 6743 d 50 e B —
eg i
RH_T__chf - i seiect | | Delete |
>
< i [l Freeze Plots 2 0 || AddANew User Part: User can
— Vs | f
i; Cumsors H | Wendar | Part Name | Capacitance | ESR(m0)} | ESL{nH) | Max Ripple Current (& RMS) | Voltage Rating (V) Cap. Type | Case Size | Length (mm) | Width (mm) | Height (mm) | Diameter (mm) | Wy add a new
Ry T epe Freq 01  khz £ ™~
|| Gain 5191 8 prr] part to the
Comp. Network Phase 14508 deg Add Part To Library user lib rary
ITH -150-
Load Step ~
High A 200
—f ig 75 200 Cancel /Bt |
Rpy ; 7 Low 0 A 100
ap : "
o U oK a s  Vendor Links
v yacitance Company
\L P /n\ ” ( ideas for life ’(WH @ I DK
; il
4
4
7

Popular vendor web links
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(Optional) Design Step 4 — Export to LTspice for Simulation

File Help

@ Pouwer Stage Design

’% Bower Design Summary |

. Loss Estimate & Break Down | i Loop Cnmp & Load Transient

Min Vin: 45 v

. Iw::x\;uut: 53 X LTC3838 D'ual Fast Accurate Step-Down DC/DC Controller with Differential Output Sensing Project Name:
ugg. Maxlout: 30 .,. Date:
Min Sw. Freq.: 200 kHz ‘e, Desi
- esignen:
Max Sw. Freq.: 2000 kHz 0 ) Vin
m Current Limit - "
Des-gnSp«: = I —— s | Tspice IV - LTC3338 mrcult raw
nima : R Targetious umie 225 4 Sug ¢ ]
Vinnom: 12 V L Bk Targer lowtl it 25.61 A | File  Wiew Plot Settings  Simulation Tools  Window  Help
Vinmin: 108 V Output Voltage iLvly@ Target lout] Limie 1933 A
. T . d -3 : R
Switching Freq: 370 kHz N J 2l m o = e R,
rere o A — - IE - B o SRUREC e S g R = e e N A L3 YD @Q
Qutput Rail 1 AVolripple/Vol +~  04% VANG DBV iL Ripple
Voutl: 12V Al VNG 0BV Da]l -[: LT 2838 circuit. asc| t‘ﬁ LTC3838 circuit. raw]
touts QRS A Vour1 Vsense maxprog. 30 m
Output Rail 2 Output Bulk Output Ceramic LTC3838 circuit.asc
Vout2: 77];& v MFR. MFR 1
lout2: 12 A Pang Farts S
¢ amow Cel C 1004F
I BR amo I B 3m0
= B 2 = EL 08nd
#Cap l #Cap 2

DCR Current Sensing
ActTol Limit 2855 A
iLLPk@ Tol Limic 3167 &
VsnslPK@ ol Max 218 v
VerslVy@ ol Max 18 mv
Vours Va1 . (ok-piy (17 v

| Rt Feedback
g sem o
—I— s . s04in
(<8 BF

2 - Duty & Ton
—I— 2 s BB Vouri o, 10%
Cfit1l] Rb1 AL @ Vin M: 246 . .
aml e by = 2 L TC3B38 circuit.raw
ki ¥[n007)

T T T T T T T T T
BOps  160ps  240ps  320ps  ADOps  480ps BA0ps  720ps
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Design Step 5 —Design Summary

[ LTpowercaD T V21 [P

File Help
‘ @ Power Stage Design H Loss Estimate & Break Down | Loop Comp. & Load Transient % Power Design Summary ‘
1
Part Specs
Frint Summany feport
Max Vin: 38V
MinVin: 45 V
MaxVout: 55 V .
— LTC3838 Supply Design Summa
| S _ pply Desig ry ATt TpowercAD
Min Sw. Freq.: 200 kHz Project Info:
Max Sw. Freg.: 2000 kHz Design Specifications
Steady State : —
— 7ail VinMin  VinNom.  VinMac  Fsw Vo SVorippp AVorp® o Max silpp sl iLpc Duyy Tonmin.  Tofmin.
Design Specs 1 | [0z 12 132 370 | [2v e 154 |azLa s [eata | | [z ms [zs0zns
Vin max ; B33 V 2 S [z [2 |57 [sv [ermv [1% ER [s5a [7% [14a | == [ze3ne | Summary of each
Vin nem 12V : -
Efficiency / Loop : HE
Vinmin: 108 V Rail £ Vo To_max Eif@omax Ploss@lomax  loopBW  Loop PM Steplow  StepHigh  StepSlew  AVo@Sep  MNo@Step % rai I S p e rfO rmance
Switching Freq: 370 kHz 1 [r2v 154 [oss  |imsew | [seTer [s2sade | [0 |54 [roams  [szrmv |emsn | param eters
z |1.e\r ‘12:« |93.93>; |1395w | ‘LZMI:HL |54.25dag | |EIA |5A |10Nps |1099mv |+f-ﬁ199 ‘ ]
Qutput Rail 1 — —
voutt: B v Recommendations / Warnings :
outL: : Message — .
loutl: 15 A Rail #1: Vsense Ripple (7.2mV) is below recommended value (10mV) | Warr“ng messages
Output Rail 2 | Rail #2:iL Ripple (73%) is above recommended value (70%) | _ I note any undesired
Vout2: 18 V Power Compenents p arameters
lout2: 12 A Power Components Bill Of Materials :
Ref Das. Value Quentty  Desaription  MiTName  Mfr.Pam# Skg, Omperial Limm) wimm) Himmi Usar Note
uL 1 Ic LINEAR TECH [LTC3238 7 H LE
Lol 04T 1 IND COILCRAFT | XPLO30-471 7 7 E
Cinl Cin2 Cin3 Ciné | 2297 3 AP I 16 32
Cobl 3300F 1 can SANTO 2RSTPEIIONS D2e BE 43 13
Cocl Coc2 100pF z P MURATA | GRM3LCRAOILOTMERS 1206 32 16 16 Power Stag e
Qopl S T &l Fairchid  |FDMSTST8 COWERSE |6 B 51
Gootl = 1 &l Faircnid  |FDMSg558s COWERSS v |8 B a Com pon ent
Loz 047 1 ND COILCRAFT | XPLT030-471 H 7 3 Summ ary
Cob2 3300F 1 73] SANTO 2RSTPEIIOMZ oae <73 43 13
=) 100pF 1 P MURATA  |GRMZLCRADGLOZMESS  |1z06 = |32 16 16
Quop2 S T &l Fairchid  |FDMSTST8 SOWERSE - |6 B 51
Qot2 = 1 FET Fairchild  |FDMSE5585 SOWERS6 v |6 B n i
Power Components Footprint :
#Components 15
MaHeignt 32 mm
Companent Clearance () 1 mm Power stage
5536 mme2 g
* Powar Componants Area Excludas ICs) — L Com ponen ts
*Power Components Area Includas ICs) E::: "::";2 FOOtprI nt Area
Estimation
*Note:
The calculated power component area is anly the simple sum of component footprint areas with given clearance.
assuming all power components are on the same side of PCE. It is NOT the final PCE size with layout design.
l n v
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Print Summary Report

File Help

[T ot

E Loss Estimate & Break Down |

Loop Comp. & Load Transient

% Power Design Summary ‘

—
TEEEsEEEEEEEES
Part Specs "
] u| Print Summary Report Je,
Max Vin : e
Min Vin : 45 V
Max Vout : 55 V " ;
——— LTC3838 Supply Design Summary - E|
I Sugg. Maxlout: 30 A B
- — Project Info: —
Min Sw. Freq.: 200 kHz roject Info:
Max Sw. Freq.: 2000 kHz
Steady State : L1C383 Suppy Design sumnary apart
N Rail # Win Min_ Vin Nom. Win Max. Fsw Vo
Design Specs — 1 |02 [ |12 370 |22 o
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 |12v |54 [soasz  |1sm2w RER
= 2 [rev [22a [ isssw | rzozm:
Output Rail 1 - -
U Recommendations / Warnings :
Voutl : 12 v
=l Message
loutl: 15 A Rail #1: ipple (7.3mV) is below value (10mV) R
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 T 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 B
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
* Note:
The calculated power component area is only the simple sum of component
assuming all power components are an the same side of PCB. It is NOT the fi

Summary Report summarizes schematic, performances,
components, power stage solution size
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Time{usec)
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TECHNOLOGY

| Load Transient Approxim ation

Example Only
T
.
10

| Ampl(2): 1.03V

Time{usec)

The small signal model of every partin LTpowerCAD has
been verified against LTC standard demo board bench

results.
* Still, it remains the user’s responsibility to verify their

estimated performance against their own bench
prototype’s performance.
£

Load Transient Approxim:

Ahdaddy
YUVARAY
RERARANI

\\\\\\\\\\\\\\\\\\\\\\\\

100

Voltage Loop Gain
Example Only
10
Frequency(KHz)

[3
@)
O
=
+—
-
D
7))
-
©
S
T
@)
qv)
o
-l
@)
-
©
o
o
@)
-l
©
)
—
3
>
L
&
c
()]
m

01

0 0 0 O
< N (9N

(gp)apnuubep

80

2>m

| Pk-Pk(3): 127mV
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Example of an Excel-Based design Tool



Step 1: Power Components Selection 30

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 capacitysymbol to link to the library.

LTM4603 BVopp™| 11.47 mvpp
Vin Inductor peak current=. 6.25 A +AV oM o= 0.17 %
» Vin Vout & e \Vo
[lras = 2.52 A 1 _Lci,, L - _T_ Cee _T_ 3.325V @ 5A
WER I Ccomp/ITH L I I
Part £ — J__ = L 1
C 10 pF —_—— | GND Vib Cref Output Bulk Caps, Ch A OQutput Ceramic Caps, Cce
Ripple RMS 3 A MFR MFR
#of caps 1 Ccompd Part # Part#
Rref — C 100° uF C 22 yF
13.42 kO Cp ESR 3 m0) ESR 8 m0
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.

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

Peak Inductor Current
Cy 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

' o
T

Part # —_—
C 10 LF Cref Output Bul Caps, Cb
Ripple RMS 2\A MFR
# of caps 1 Part #
e C| 100 pF
Cp ESR 3 mQ
ESL 1.2'nH
#of Ch 1

AT B ST e R D LT e e S T e i o e LS R T e ) B

RED fonts give “warnings”
of undesirable design values

Standard Vo setting resistor values Real Vo value and ripples

31
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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.

Part Il - Small Signal Modeling and Compensation Tuning / Reset |
Compensation Component Tuning and Design ¥erification /
Remote sense W piersrtial Ssnslng 1 Dirsct Local Sendng
C..s| d > 47 pF 0 pF
V.. ¢ L4 979 ¥V hc 0 pF
.| <« el 5.00 A ¥ awck
Actual voltage loop bandwidth, [f._..l= 35.11 kH:z Actual votlage loop phase margin® _....]= 80.32 deg
Loop gain ¥oltage Loop Gais Output Impedance Output Impedance
. 9. T ' T e e 128 100 r—r—rrrry ey 30
prediction | I R I Bt T ] i 70
S -~ . S R BT &z HE . Ay Rlic
> B T (e - s LA 1 il
3 s (oo e b it e % 0 foas- iV 30 g
ZE sy N el 3T \ 03
'Em R EE T ] i "L‘E'" .g E b 10 ':' é
7 o MR 04 [ [ I g 1 .. a0 8
: : : ::nul : ': |I:: o L} : : =
20 |-- 1 N uuu._.:'}:m -‘"u. .30 2 H =0 g
H I ek R kit : -10
“0 1 1} Al 1} L N _5|:| 01 I} 5‘0
01 1 10 100 1000 041 1 10 1000
Frequency(kHz) Frequency(kHz)
Magaited Phase fc----- fswi2 —— Maguitede— Phase
Load Transient Approzimation (Second Order Approzimation; duty cycle and error amplifier saturation is not taken into consideration;
valid only with stable system)
Load Step. [Istep]= 4 A Absolute Load Step slew rate, [dildt]= 1 Alusec
Istep(A) 20 Average Yout ovttsboofhlder hoot & l:nd Tr ient
0 T = T T 7
i ! R B ARt EEEEE boeenee Feeneed e m e
Converter — U k- it bemm--- el dm=---=q
04 5 60 f----- EE EEE e deeeee- P R Ao
— Y80 feo-e- TR g--e- bo-o-e- bo--o - m oo
100 poe--=- - - e e e aaa [P Femeaaa [ [ PR
.120 _mﬂ \ll? Ll 1 L] ]
_ o -20 0 20 40 60 80 100 120
Load transient prediction Time (usec)
Time Scale 4| ’
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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 AVop 12.56 mVpp
Vin Inductor peak current=. 5.37 A +hvolvo= 0.19 %
& Vin Vout > . * e Vo
e l = £ _L Cb L Ceonl 3N
MFR I Ccomp/ITH I
Part# -— J__ =
c 10 pF GND Vvib Cref Output Bulk Caps, Chf File edit Herachy view Simulate Tools window He
Ripple RMS 3 A MFR B B % £ Qoo B BB oM 08 2L -0+
# of caps 1 Ch i Part # 1, LTMaE03.asc | % LTM4B0310w|
Rref C 100° uF
13.42 kO Cp ESR Imc S
13.30 k0 ESL 1.2 nHlE e i
1.0% #of Cb 1

DC voltage and temperature degradation of capacitors are nof -

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

Link to down load free LTSpice™ simulator:

LTpowerCAD™ Design Tool Quick Start Guide Copyright © 2014 Linear Technology. All rights reserved ‘ ’ Llnm
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Additional Feature (2): Summary of design: BOM, size, cost and stress 34

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

Summary of Design
Bill of Material of Power Components

Unit & inch © mm

Componnent Part # # of parts Value Package € WY H  [Unit Price |Total Price
Cin (bulk) 0 1 100[pF  [1210 0.098] 0.126 NAA $0.00
Cin (ceramic) uF 1206 0.063[ 0.126 MNAA $0.00
Cout (bulk) 2RETPE220MC 0 220|pF  [0B05 0.049] 0.079 MNAA, $0.00
Cout (ceramic) 0.00 1 72|[0F 1210 0.098] 0.126] WA $0.00 Power
Microhodul LTh4E03 1 LGA (15 X 15 2.8 0.581] 0.581] 0.110 $0.00

S : : > components
Power Component Summary: Foot print clearance factor= 1.5

Total footprint are W/0O output Bulk Capacitors 0.560]inch*2 sum mary
Total footprint 0.560]inch*2
Total BOM cost W/O input and output Bulk Capacitors $0.00 .
Total BOM cost $0.00

Design Analysis

Parameters Condition Minimum Typical Maximum Units
Input Votlage 7.000 12.000 14.000 Y
Output Votlage 0.984 0.999 1.014 W
Inductor peak-to-
peak Ripple 0.909 0.921 A Stress analyses
Freguency 1004.016 KHz
Crossover freq. Vin=8.09Y 119.891 kHz
Phase Margin Vin=8.09v 39.159 Deq.

It remains the customer's responsibility to verify proper and reliable operation in the actual application.

LTpowerCAD™ Design Tool Quick Start Guide Copyright © 2014 Linear Technology. All rights reserved ‘ p"’_lnm
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LTpowerCAD Il 35

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

Please forward your comments to the addresses below.

LTpowerCAD@Linear.com
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Appendix : Installation Troubleshooting

|. 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 Owtional Festures

Comverter Topology Al | Output Rail 1 [ Burst Made

Canvarter Type Al - Vout! E v SSMMFH [ Search
Tout! | 1]a Sync. to External Clock

Min. Input Voltage [ 12lv B ] Output Voltage Tracking [ LTC Web Search

Nom. Input Voltage 12| v [Jremote Voltage Sensing

Max, Input Voltage T 2lv [Jmargin Contral [ All Parts

[CIPower Good Monitor
Num. of Output Rails [one - [Clrely-phase | Load Share

Find Part by System ArgumantException: 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 Systern.Data, Common.DbProviderFactories, Wﬂw?ﬁhmmwm)
- at System. Data,EntityClient. EntityConnection, GetFactory(String praviderString)
Design Tool | - End of inner exception stack trace —

at System,Data, EntityClient. EntityConnection. GekFactory(String provider String 5. [ Burst
&t System, Data, EntityConnaction newConneckionStning)

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

it

' * Example shown above is on Windows XP

Important : Make sure you installed using “setup.exe” file (not the NotForSetup.msi file)
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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 2:
Step 1:
If any of these requirements are missing or are present but suspect they may
Go to your Currently Installed Programs not have been installed properly, go to your Currently Installed Programs and
(Start Menu > Control Panel = Uninstall a program). uninstall LTpowerCAD. Delete any remaining LTpowerCAD?2 folder from the

LTpowerCAD installation directory.

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.
Organize = Include in library = Share with = Mew folder =~ [0 @ |
— ’ - < Favorites MName : Date modified Type Size
I B Desktop 10/8/2004 542 PM  File folder
——A A Ye_— e — — — — — — —— — —— & Downloads L LTspicelv \ B/4/2014 3:34 PM File folder
Control Panel Home . =l Recent Places
Uninstall or change a program it
.. 5 Libiaries Delete any remaining
View installed updates To uninstall a program, select it from the list and then click Uninstall [ Documents LTpowerCAD2 folder
@ Turn Windows features on or o Music from directory
off . [E=] Pictures
Organize - =
Install a program from the ¥ =
network ame .
B w : Step 3:
Microsoft SQL Server 2012 Transact-5QL ScriptDom . .
. ) Go to your Currently Installed Programs. Uninstall any and all of the requirements
SQL |5 Microsoft SQL Server 2012 T-5QL Language Service : :
* Ve SO Sore Cor e S 1T that were already installed on your system so that none of the requirements are
- ’ resent on your system.
Server [ Microseft SOL Server Compact 3.5 SP2 364 ENU P y Y

[ 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

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 how resolved.

: : . -y
[ Microsoft NET Framework 4 Multi-Targeting Pack B— —
< o g.&‘g)v |+ LTpowerCADI — ~ [#3 [ Search LTpowercaDi
ﬁ Currently installed programs Total size: 5.02 GB 3y B ke S o i il =~ A @
L) 138 programs installed *
prog S Favorites *  Mame Date modified Type Size
= Desktop |= ﬁ LTpowerCAD IIv2 1 Quick Start Guide.pdf ~ 2/4/2014 12:45 PM Adobe Acrobat D... 4,850 KB
& Downloads i3 NotForSetup.msi 6/2/2014 2:36 PM Windows Installer ... 55301 KB
] Recent Places 6/2/2014 235 PM  Application 537 KB

- Libraries \

- Double click setup.exe
' 3 items to re-install LTpowerCAD

Important : Make sure to install by clicking the “setup.exe” file (not the NotForSetup.msi file)
LTpowerCAD Il v2.3™ Design Tool Quick Start Guide  Copyright © 2014 Linear Technology. All rights reserved. L, Llnm

TECHNOLOGY



Appendix : Installation Troubleshooting

ll. 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 searchlng for a part (see below).

' I_'.' Search LTC Part
: L ' LTpowerCAD Design Tool vz0
TECHNOL.OGY Copyright 2012, Linear Technology Corp. All rights reserved.

l Converter Specification Opticnal Features

Converter Topology _ Qutput Rail 1 [C] Burst Mode

—— Search
Converter Type _ Voutl 25 V ] Synchronous FET
loutl 5 A (] Sync. to External Clock

Min. Input Voltage =V i T e —

Nom. Input Voltage 12 Vv Cutput Rail 2 —

Max. Input Voltage 15 VoutZ iV (]

lowt2 26‘ A System.Data.EntityException: The underlying provider failed on Open, ---»
System.Data.5qlServerCe.5qlCeException: Access to the database file is not

Num. of Cutput Rails Two =, allowed. [ File name = C\Program Files (x86)\LTC\LTpowerCAD2\LTDataBase.sdf
]

at System.Data.5qlServerCe.5qlCeConnection.ProcessResults(Int32 hr)
—— at System.Data.5ql5erverCe 5qlCeConnection.Open(Boolean silent)
Find Part by Num. [####) at Systemn.Data.SqlServerCe.S5qlCeConnection.Open()

at Systern.Data.EntityClient.EntityConnection.OpenStoreConnectionlf{Boolean
L openCondition, DbConnection storeConnectionToOpen, DbConnection b

Design Tool Website PartName Type Desc. Topology MaxVin Min Vin MaxIod) origmalConnect\or!, String gxceptionCode_ String attemptedOperation, Boolean8. bde
closeStoreConnectionOnFailure)

-- End of inner exception stack trace ---

at System.Data.EntityClient.EntityConnection.OpenStoreConnectionlf(Boolean
openCendition, DbConnection storeConnectionToOpen, DbConnection
originalConnection, String exceptionCode, String attemptedOperation, Boolean&
closeStoreConnectionCnFailure)

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

at Systemn.Data,Objects. ObjectContext.EnsureConnection()

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

at

*% Note : The |nsta||er |S made to automat|ca||y Set éysi;zem.Data.Olgects.Ol}JectQuery"l.System.CoIIections.Generic.IEnumerabIe<T>‘
- etEnumerator
up these folder settings. If for some reason you are at System.Collections.Generic List1.ctor(Enumerable’l collection)
still getting a similar error please read through the S T s Y
following slides to make sure. i

oK |

i 2,

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

LTpowerCAD Il v2.3™ Design Tool Quick Start Guide  Copyright © 2014 Linear Technology. All rights reserved. L, L EAQ

TECHNOLOGY



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) Right click on the LTpowerCAD 2 program folder > Properties permissions). The SYSTEM account should also have the same settings.
'S r
| LTpowerCAD2 Properties = | LTpowerCAD2 Properties =
General |SP1amg|Sew|ty|PremousVars»ons Custon'izel |GenemJISharhg|59CUF¢Y|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) W
Location: C:\Program Files (e86)\LTC 82, Users (SAM-Y-380\Users)
i
Size 19.0 MB (19,960,134 bytes) ——— i | v
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 v b
For special permissions or advanced settings, _
click Advanced. Ad
Leam about access control and permissions

[k J[ concsl ][ oo [ ok J[ Concel J[ oy |
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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.

r | LTpowerCAD2 Properties M | LTpowerCAD2 Properties M

|GenelaJ|Shahg|59CUﬁT)'|Previou5Versions|Custonize| ‘Genetall%aﬂglsecum’lPremustIOﬁtomze‘

Cbject name:  C:\Program Files (B6\LTC L TpowerCADZ Cbject name:  C:\Program Files (86" TC\LTpowerCAD2
Group or ussr names: Group or user names:
B 5YSTEM - E2, 5YSTEM -
82, Administrators (SAM-Y-380"Administrators) a B2, Administrators (SAM-Y-380\Administrators) a
- A Users (SAM-Y-3804Users) ! 4 Users (SAM-Y-380"Users)
82 Trictadinetsllar S 52 T iwtarlnstaller i
< m | b n G
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
Modify Modify v
Read & exscute / E Read & execute ¢ E|
List folder contents List folder conterts
Read s Read .
Wite - Write: b 2
For special permissions or advanced settings. For special pemmissions or advanced settings,
click Advanced. Adv click Advanced. Ad
Leam about access control and pemissions Leam about access control and permissions

[ ok J[ Gancal J[ iopy | [ ok J[ cancal ][ comy |
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