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L TpowerPlanner™ Tool Introduction

A System-Level Power Architecture Planning Tool:

v

AN

D N N N N

Create a " Power Tree” diagram of your Power Management System

Estimate Total System Power, Efficiency and Solution Size
Compare different system architectures for optimum solution

Display and Copy Block Diagram for System Presentation

Save and Load System Design Files for Project Organization

Available inside LTpowerCAD, free download at
www.linear.com/ltpowercad

Offline program on PC with Windows 7, 8 or 10.
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http://www.linear.com/ltpowercad

LTpowerPlanner Tool - Location
Located inside the LTpowerCAD program for “system design”:

AT LTpowerCAD IV24.7

Click to open
powerCAD LTpowerPIanner Tool

= u - B

Simulation Open File

-

il 7N
R/

e ——

Toolbox Contact Help Sync/Release

LTpowerCAD Il Desigh Tool V2.4.7 ( ’ Ll”EAQ
Copyright 2014, Linear Technology Corp. All rights reserved. TECHNOLOG

* Note: the previous LTpowerPlanner Il program in the “Toolbox” is NOT recommended
for new designs.
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LTpowerPlanner Tool - Overview

Intuitive Power System Planning Save Design
Create System System
“Power Tree”

nnnnnnnnn

Interface With Interface With

LTpowerCAD™ LTspice™
Design Tool Simulation
Tool
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LTpowerPlanner™ . A Simple Design Example

. LTpowerPlanner I 3.0.0
File Edit View Parts Symbols
DVEE] ©e @> = ZF | © AlE= @6 o)
MNew Tab 1
Input Rails Power Converters Loads
15V 14.7A J[M}{:lw 15A % = s
15V 11.11A U@ 10V 15A
P=22047W Loss1=16.67W Eff1=00% P=150W
[ Convertera :::j:: Capaf\:or 18 — [ load6 |
15v 3.59A] LT (g¥ AR £ | e
Loss1=2.15W Eff1=92% |
Loss2=2.15W Eff2=92%
Summary Report
Total Pin = 220.47W
Total Pout = 199.5W
Total Ploss = 20.97W
Total Efficiency = 90.49%
Total Size = 2Units”2
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A More Complicated Power Tree Example

Communication Infrastructure Power Chain Example

AC Input
PFC

110V 1.294
110V 1.294

P=141.92W T

Isolated
"+ DC/DC

400V 0.34A
400V 0.34A

48)/ 2.814

Loss1=4.26W Eff1=97%

Loss1=2.75W  Eff1=598%

Front-End Power Supply

Summary Report
Total Pin = 141.92W

Total Pout = 116.09W

Total Ploss = 25.84W

Total Efficiency = 81.79%

Total Size = 9Units?

LTpowerPlanner Il Design Tool Quick Start Guide

45V 2.81A

2015
Load 1
[Hot Swap ]| ;7c7y 2310 Isolated |12v 1094 LTC7150 [1avisa
o0 a7e7¥2814] o DC/DC I 12v 2454[ ; Monolithic LBV 104
Ef-95.94% T losmi-a05W EML-oTH% Loss1=235W  EML=92% Load 2
LBV 34 .
P=ow
Load 3
12V BUS J Lol -
12V 4,684 1V 508
P=50W
PMBus
Loss1=3.09W Ef1=63%
Loss2=3.09W Ef2=85%
12V
= o 12v 28
| —
filter ;o5 loadd
| A MAAS T2 . mhzsw
12V 2454 J—
Load 5
V1A _.
Loss1=0A5W  Effl=g5% E=TW
Loss2=0E5W  Effz=g5% Load 6
Loss3=085W  Eff3=85% _2\:3.‘\'»
LossA=0BSW  Eff4=90% ooew
Load 7
LTM4649 |s3vsza
12V 1624 33V 34 .
7 Module oooow
Loss1=155W  EFL=92%

Power On Sequence:

1) GREEN
2) BLUE
3) RED

Controlled by the LTC2978 and LTC3887 through PMBus

10/2016

BV 2.32A]

- -

Q_”_

o0ss1=0.5W Eff1=50%

075V 3A

33V 0.1.!\1
L

0ss2=04W EFf2=85% P=2.25W
10

LT3026 [1:vo012
~ LDO 2V 014 I

0ss1=0.13M=1=54.55%

LY e



Main Screen

. Toolbar | File Edit View Parts Symbols
Tool Strip / Icons
New Tab 1

Sje [@laFl JE (0] AE= e oL

.
sauadond (v

Drawing Area

LTpowerPlanner Il Design Tool Quick Start Guide
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Components Toolbar

®le EORE (Gl JE 1 ) Y =Gl N =
MNew Tab 1 ﬂ k \ :
Place input power source Place load device
Place Power Converter
(Voltage Regulator)
LTpowerPlanner Il Design Tool Quick Start Guide 10/2016
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Components

¥ LTpowerPlanner I 2.0.0

File Edit View Parts Symbols

New Tab 1

ORERE He ? AB= EE o[

R RR N

(LDO)

Input Supply Line
%Uﬁ ._ 4
Single Output Rectangle
Converter P Box
% 1 ReSIStOF Capa‘cilor Load -Ni't- Add Text
o + Device net Name TEXt
Linear Regulator Capacitor Connector

LTpowerPlanner Il Design Tool Quick Start Guide
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L TpowerPlanner™

Getting Started with an Example
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A Simple Example — Step 1: Adding Parts

Click Power, Converter or Load Icon on the tool strip and drop the part onto the drawing
area ¥ UTpowerPlanner I 3.0.0

File Edit View Parts Symbols

O 5/e BORNE PP 0==8: @ </~ A5 Ge o]

10v % 10v Load 3
O 154]

Eff1=90%

* By default, the input power source only has an output terminal. Converters have both input and
output terminals. The load only has input terminals.

*The input is always on the left side and the output is always on the right side.
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A Simple Example — Step 2: Making Connections

Add connections. Add a wire connecting Converter 2 to Load 3: First clic the Icon. While in “Draw
Wire” mode, the cursor will become a cross-hair. Click Converter2’s output terminal. Then release the

mouse. Next click on Load3’s input terminal to create the wire. Right-click the Drawing Area to cancel
“Draw Wire” mode.

B UTpowerPianner I 3.

D9EE B¢ MONT PP =280 4 AE= @9 5 ||

Tips:
1. Using an external mouse makes it easy to draw wires (instead of laptop PC touch pad/mouse)
2. The current program does NOT support “click-and-drag” to draw connection wire.
3. Routes requiring 90° turns must be placed by the user.
LTpowerPlanner 11l Design Tool Quick Start Guide 10/2016 L7|_|“EAQ
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A Simple Example — Step 3: Editing Part Properties

Double click on part labeled “Converter 2” to open the “Properties Tab”. Update the text box
entries appropriate to the desired values.

¥ LTpowerPlanner Il 3.0.0
File Edit View Parts Symbols
; Tt = i L
DR ©le BORE LBL ©k=E: © [AE= [Ee o
MNewTabl
Converter
Mame: Converter 2 Caolor: -
Load 3 - 7
10V J_IOV 2 IC Part # Solution Size (x): 1 Units &
T ) 34 Vin Min: 15 v Solution Size (y): 1 Units
L0 a Vin Max: 20 v Solution Area: 1 Units®
Topology: Converter Type: [ )
Outputl |+
- Vout 10 ITout Max: 15 A
DOUbIe ClICk Vout Min: 2 v @ Eff Nom: 20 %
Vout Max: 15 v © Eff Peak: 95 %
LTPowerCAD File:
LTSpice File:
Comments
L) T —

Pressing this arrow
will keep the
“Properties Tab”
always open or
always closed
when a single part
Is selected.
Shortcut is “Space”

Note: the values with
blue cell background
color are used for
power calculation or
interface with
LTpowerCAD search.

* Note the LTpowerPlanner is a generic program. User needs to type in / change converter parameters.

LTpowerPlanner Il Design Tool Quick Start Guide 10/2016
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A Simple Example — Step 3: Part Properties (2)

Each component has a unique “Properties” box which allows the appropriate fields to be edited.

%l__&w [Ceomeri=r iy ()| x:::: Pavar 1 - % =T =TTl l | :::: Losd 3 g i
0 o8 = 7 I Er;v Visual | [—10 [ = ) | [ c.;g. Visusl J
F | voutmin: 2 v i [ Tr—
Vout Typ: 10 v
Vout Mase 5 v INominak 0 A
Tout Max: 15 A IPeak: 15 Al
Comments Comments.
Power Source Properties Load Device

Properties

LTpowerPlanner Il Design Tool Quick Start Guide 10/2016 ‘ ’ LI”EAQ
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A Simple Example — Step 4: Calculating the System

Click the “Calculate Power” icon on the tool strip to calculate system efficiency, losses and total

solution size.
! LTpowerPlanner I 3.0.0 [P
File Edit View Parts Symbols
Sle @ =¥ @ Ae= Y O[]
NewTab 1
E SummaryReport ’“
g
10V 16.67A 10V 154 Load 3 Ci"ﬂvﬁ I:E‘ %
| 10v1667AT (T QN i 10V 154 -

Summary Report

Total Pin = 166.67W /
Total Pout = 150W <

|:> TotelPout = 1504 Updates Currents, Voltages
Total Efficiency = 90% a_nd Losses

Total Size = 1UnitsA2

Creates a “Summary Report”

Note:

1. The user needs to manually enter the estimated efficiency and size of each converter to
generate estimated total efficiency and board space.

LTpowerPlanner 11l Design Tool Quick Start Guide 10/2016 ‘ ’ LI”EAQ
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A Simple Example — Step 5: Save / Print

Save/Open. “Save” and “Open” apply to ALL TABS! Each tab is designed to be a part of one

solution. This means “Save” saves all your tabs to one file which has multiple tabs. When you
“Open” afile, all your tabs will be replaced by the new project.

ORER [09g®
Untitle@ Untitled Tabl ‘E

« Adesign project is saved as an .Itp3 file.

Print. Print will Zoom-to-Fit the current tab and open your printing options.

ONE% 2
Untitled Tabl

Landscape printing is the default setting and can be changed in printing preferences.

LTpowerPlanner 11l Design Tool Quick Start Guide 10/2016 ‘ ’ LI”EAQ
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Detalls on Adding / Changing Parts
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Resize Components

Resize Com ponent. Resize parts by dragging the corner of the part when the cursor
changes to the resize icon. Symbols (rectangles, lines and text) can be resized from multiple

corners.

Sle CHEE 27 A= [@e B[]

New Tab 1

Power 1 10V

10v

L J

o)

Eff1=90%

154

sapadoid (v)

LTpowerPlanner Il Design Tool Quick Start Guide
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Converter Display Visual Option

Click on the converter to open its properties window on right.
Click on “Change Visual” for different display options.

=

-

B Converter
Name: LTM4600 Module Color:
IC Part # Solution Size (x):
Vin Min: 45 v 5olution 5ize (y):
c - Vin Max: 20 v Solution Area:
Optlon 1 [ Topology: [A]I - Converter Type:

3

o

]

) R

=3

1 Units &
1 Units
1 Units

[ LTM4600 Module % Outputl | +
v

Vout: 2 v @ Eff Nom:
Vout Min: 0.6 v ) Eff Peak:

Eff1=90% Vout Max: 15 v Iout Max:

90 %
95 %
15 A

Option 2 LTPowerCAD File:
LTSpice File:

LTM4600 L Y Change Visual l Label Color:
Module Comments
o
Eff1=90%
LTpowerPlanner Il Design Tool Quick Start Guide 10/2016
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Component Label Options

Label Options. Change the font size and color of labels for some blocks by

changing the visual. The comments text can be used as the label using the “Use as label”

checkbox.
BN

T LTpowerPlanner Il 3.0.2
File Edit View DParts Symbols

Sle Olxf=AW + @ AEEEOCED [

allows comments
@ Vout Typ: 12

to be used as the Cha“ge the size Transparent
© Vout Max: 15 v

label. ) ¢ and color of the & 2 backgrounds will have
transparent borders. 3 i
Pbel Size / Color:

label.
Allows better
a Comments Use as label [¥]
formatting. el
New feature allows comments

to be used as the label.

Eff1=90%

Allows better formatting.

/ It's now easier to achieve
154 the desired look

Add a new transparent
154 load here

New Tab 1
| . Power ;
)
Name: Power 1 ®
=
Change Visual
New feature
© Vout Min: 2 \

LTpowerPlanner Il Design Tool Quick Start Guide 10/2016
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Adding Converter Output Terminals

Add Converter Output Terminals. Click the “+” button to add an output to the

selected converter.

File Edit View Parts Symbols

O Fx @ Ag= el o[ ]

New Tab 1
o [ Comverter3 | 45, Load 5
Yo ) T 154
Eff1=090%

Converter )

g

Color: x| B
E3

Solution Size (x): 1 Units &

Solution Size (y): 1 Units

Solution Area: 1 Units

ComverterTypeii <]

Tout Max: 15 A

@ Eff Nom: 90 %

© Eff Peak: a5 %

out Vg
LTPowerCAD File:
LTSpice File:

Commen its

LTpowerPlanner Il Design Tool Quick Start Guide
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Adding Converter Output Terminals (2)

Add Output Terminals. Each converter can have up to 8 outputs with separate efficiencies

and output voltages.

LTpowerPlanner I - Fo

File Edit View Parts Symbols
T N [ LT L
¢ O™ Lo Ok=t=¥ @ AE= Ee o) [
New Tab 1
Converter )
g
Mame: C rter 3 Color: ~
[ Converter3 |4, Load 5 = — §
L IC Part # Solution Size (x): 1 Units &
15A
10V Vin Min: 45 v Solution Size (y): 1 Units
Vin Max: 20 v Solution Area: 1 Units ©
Qutput 5 Output 6 Output7 | Outputs |
1 Output 2 L\,l Cutput3 | Output4
10V —_—
10v Vout il v lout Max: 15 A
Vout Min: 2 \ @ Eff Nom: 20 %
10V Vout Max: 15 A © Eff Peak: 95 %
2 LTPowerCAD File: |Browse
LTSpice File:
10V Comments
o
Eff1=90%
Eff2=90%
Eff3=90%
Eff4=90%
Eff5=90%
Eff6=90%
Eff7=90%
Eff8=00%
m

LTpowerPlanner Il Design Tool Quick Start Guide 10/2016
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Negative Multiple Output LDO

Negative Multiple Output LDO. LDOs can have up to 8 outputs and negative outputs.

i LTpowerPlanner I 3.0. =

File Edit View Parts Symbols

B Oz W + @ ATHOEE D&

New Tab 1

e :
Name: o7 Color: EE‘ 'E
IC Part # Solution Size (x): 1 Units &
Vin Min: -10 v Solution Size (y): 1 Units
5 Vin Max: -15 v Solution Area: 1 Units :
Output1 | Qutput2 [ Output3 [ « |
Vout: -10 v Vdropout: 0.2 v
LossL=10W  Eff=1-8333% VoutMim: 06 V¥ Tout Min: 0.1 A
Vout Max: -15 v Tout Max: 5 A
LTPowerCAD File:
LTSpice File:
Change Visual I Label Color: E‘Z‘
Comments
Summary Report
Total Pin = 168W
Total Pout = 126W
Total Ploss = 42W
Total Efficiency = 75%
Total Size = 2Units”
LTpowerPlanner Il Design Tool Quick Start Guide 10/2016
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Deleting Unused Converter Output Terminals

Delete unused outputs. Right click the converter output to delete to access the option to

delete the terminal. Only unconnected terminals can be deleted.

-
¥ LTpowerPla:
File Edit View Parts Symbols

.
nner [0 3.0.2 [C=ray <

Sle Ol W+ @ AE= EC = o [«

Mew Tab 1
Nam: Converter 37
IC Part #
Vin Min 45
Vin Max: 20
o

Converter

Color:
Solution Size (x): 1 Units
Solution Size (y): 1 Units
Solution Area:

1 Units®

LTPowerCAD File: | Browse
LTSpice File:

] Label Color:

LTpowerPlanner Il Design Tool Quick Start Guide 10/2016
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Adding Load Input Terminals

Add Load Input Terminals. Add an unlimited amount of Terminals to Load Parts by

cIicking the “Add New Load Terminal” button.

File Edit View Parts Symbols

ONdE sic MONE 2P OS2~ [A5- [Ee o |

New Tab 1
=
15A
=]
15A
=
154
=
154

Add New Load Terminal

sapadoyg (v)

10
15

10
15

10
15

LTpowerPlanner Il Design Tool Quick Start Guide
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Deleting Unused Load Terminals

Delete unused inputs. Right click the load input to delete to access the option to delete the

terminal. Only unconnected terminals can be deleted.

File Edit View Parts Symbols
Sle O[] + (@ AE= EC = o [«
Mew Tab 1
[ toadi |
lvaE
lvaE
lvaE
INominal 10 A
=] @ IPeak: 15 A
15A
INominal 10 A
= @ IPeak: 15 A
154
O INominal 10 A
@ IPeak: 15 A
Label Color -
Commen its
LTpowerPlanner Il Design Tool Quick Start Guide 10/2016
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Change Load Visual

Change Load Visual (Symbol). Change the appearance of Single Load Parts and Input

Parts by clicking the “Change Visual” button.
= | Upoue:Planner I For

File Edit View Parts Symbols

NewTabl | New Tab2

ONd® Ble =¥ 1@ AE= Ee o[ ]

LTM4614

IZV. 12V 3.84A LTM4628 5V 2294
12V 1064 5V 1234
P=45.04W ﬂﬁ

Loss1=127W Effl=30%

Loss1=037W Effl=30%
Loss2=0.25W Eff2=90%

SVOIA
Loss1=01W  Eff1=90%

3x LT3080-1 oy

Load

A
P 1) S5 VCCR GXB
057V 11A P=106W

sapadoig (v

(g )

— 4) S5 VCCT GXB i)
P2 13w
@ IPeak:

097V 224

Temvita p='3}_z]3'3" Comments

G 5) §5 VCCA GXB
3V03A P=0.83W

pr—C 2) 55 VCCA FPLL
248V 0168 P=041W

Loss1=077W Effl=90%
Loss2=257W Eff2=50%

[0

svosdal LTgd
Loss1=042W Eff1=90% =il Eeen
b 7) 55 VCCPD PGM
248V 1348 P=334W
5.0V
5V 0.02A
P=0.03W
LTM4628
1BV 3834 4oy
18V 3834
P=63W
12v 2784
33V7A 33V
s P=231W
fu Y -

LTpowerPlanner Il Design Tool Quick Start Guide
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Changing Load Visual (2)

Change Load Visual. Experiment with different sizes and configurations to achieve the

desired appearance.
[ ttpowerPlanner mFor|

File Edit View Parts Symbols

O9EE Be Ol==F @ AE=E Ee ol |
3

MName: Load 10 B
e
- Toad 4 Color a
C =] Load 7
154 154 Change Visual J
Load 8 )
o oa INominal 10 A
IPeak: 15 A
Power 2 10v Load 5 = Load 9
ol
* ] §+ 154 Comment its
15A
=] Load 10
/ ¥ | B {}D
lov
Power 3 = = Load 6
154
Visuals Visuals
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Details on Drawing Power Trees
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Wiring and Wire Snapping

Snaps left of cursor location Must click wire to make Easy clean connection
to line up with the corner connection, even though it
snaps to the correct place

Drawing wires will snap to corners for easier and cleaner connections

LTpowerPlanner 11l Design Tool Quick Start Guide 10/2016 ‘ ' I_ln'EAQ
TECHNOLOGY



Using Net Naming Part for Connections

To connect separate wire nets, one option is to use “Net Name” part to each net. Then change the
name of both parts to the same name in the properties window. The “Net Name” part cannot yet
be connected by dropping onto existing wires. You have to manually connect wires to it to establish

connections.

3.0.

| TpowerPlanner I

File Edit View Parts Symbols

Sle (@5 W[ +|©@

&P EEEL)-NL

Tower ] ioyssen | o 2 Toad s
12v 2.78A 2V15A
Summary Report

Loss1=3.33W Eff1=090% P=30W

Total Pin = 66.67W
Total Pout = 60W
Total Ploss = 6.67W
Total Efficiency = 90%

V154 Load 12 Total Size = 2Units*2
AT 2V15A

Loss1=3.33W Efi1=30% P=30W

Counts as connected for “Calculate Power” because
both are named “My Net Name”

(- Treat the net naming tag as a single input
converter. Does NOT support “drop” onto
an existing net for connection yet. )

P=66.6TW

LTpowerPlanner Il Design Tool Quick Start Guide 10/2016
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Delete A Component

Delete. click th

icon to enter “Delete” Mode. Deleting components will automatically
delete wires that are no longer relevant without the component. Right-click the Drawing Area to exit

“Delete”
OedEE e Gl IO A= Ee o]
[ rowert |y Toad s z
154
‘Imv [ load3 |
I 15A
LTpowerPlanner Il Design Tool Quick Start Guide 10/2016
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Delete a Wire

Delete. Deleting a wire will automatically delete joining wires that are no longer relevant.

Right-click the Drawing Area to exit “Delete” mode.

T LTpowerPlanner I 3.0.0
File Edit View Parts Symbols
OVERE He © 2 F 3 |® Ag=Ee oL
z
o ez | H
‘I 154
10V [ load3 |
i 15A
—
U 1ov \P
Eff1=090%
Eff2=90%
LTpowerPlanner Il Design Tool Quick Start Guide 10/2016
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Group Delete

Drag (Group) Delete. Delete groups of parts by dragging the Delete tool

o= | B LTpowerPlanner I 300

DOUE e MONT PEP O=E8 e 2~ A5= @0 5| OOHE e BONT SES O=SE+e 2~ A= @6 5[
NewTabl | New Tab 1 |

LTpowerPlanner 11l Design Tool Quick Start Guide 10/2016 ‘ ’ LI”EAQ
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Move Components

Move. click and drag a part to move it to a new location. Dragging will snap parts in line
with other parts and wire lines.

[_Poweri | =1uv _ 10v _ ‘

Step 1. Drag L =

(to select)

o 7 —‘
iTey {b

Step 2. Click & Hold © Eff1=00%
(to drag)

10v

Step 3. Drag and Release

(to a new location) 10 _‘
o O '{*_")

 Eff1=90%

LTpowerPlanner 11l Design Tool Quick Start Guide 10/2016 ‘ ' I_"TEAQ
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(Group) Copy / Paste

Group Copy/Paste. Duplicates the selected components and their properties.

& LTpowerPlanner I 3.0.0

File Edit View Parts Symbols

OVdR R

Ok=E =10 AE=EEG o[

15A

Loa

d 3

¥

[ Powef1 ||,y 10V Loa
‘ Ty ' 154

d 3

Eff1=90%

[ Converter2 || gy

[ Power T T
: e

Eff1-90%

1
2.
3

Notes: 4,

Select the group to be copied.
Click “copy” key.
Clikc “paste” key.

Place the duplicated parts to their location.

1. copy/paste connection wires are not supported yet.
2. Copy/paste can be done in the same window or between different project windows.
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Add Commenting Text, Line and Box

Add text boxes and highlights. Icons from the Shapes group allow you to add
commenting text and bring attention to specific areas.

File Edit View Parts Symbols

O=EEERO A0 EE o[

et
New Tab 1 K

o

e

3

15v 1114 v 15 Load 3 Shapes Group

1sVILUIA ST gV 10V 154
P=166.67TW Loss1=16.67W Eff1=90% P=150W

| Summary Report
| Total Pin = 16667W |
Total Pout = 150W |
| Total Ploss = 16.67W |
| Total Efficiency = 90% |
|

I Total Size = 1Units”2 Add comments and highlights!
———————— &

* Note: the commenting text color, size and
commenting line/rectangular box color and style
can be changed in their properties window.

LTpowerPlanner 11l Design Tool Quick Start Guide 10/2016 ‘ ’ LI“EAQ
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Commenting Line Options

Line Cap Options. Mix and match line cap options from the properties expander.

File Edit View Parts Symbols

BYfd ©fzlzW £ /@ AS= @G E o [

New Line-cap option allows
you to mix and match line
caps for the desired effect

New Tab 1
Line 2
=
d
Color: : |
=
< > s
» 4
|
> =

LTpowerPlanner Il Design Tool Quick Start Guide 10/2016
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System Calculation Detalls
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Calculating the Power Tree

9

Traditional Board-Level Power Tree

o |4790v 7850

. 48V 3.93A
48\§7.854 m_._ I 4799V 7.85A UCOHverter

P=188.48W
Eff=99.98%

VINB

. 48V 3.93A

P=188.48W

Summary Report

Total Pin = 376.96W
Total Pout = 321W

Total Ploss = 55.96W
Total Efficiency = 85.16%
Total Size = 6Units?

Loss1=15.08W Eff1=96%

Bus 12V 30154

12V 30.15A
12Vbus

v

R-PCB !
11.94v 30.1j# 1V 1504
1 Buck POLs
1194V 396/ 1V 1504
Fag P=150W

Eff=99.5% Loss1=16.67W Eff1=90%

1194

Loss1=8.89W Eff1=90%

v
1.2V 40A
| PO
1194\ 47A Buck Ls 1.2V 40A
7 P=48W
Loss1=5.33W Eff1=90%
v
2V 23A
11.94V 4.28A Buck Ls 2V 20A
T P=40W
Loss1=5.11W Eff1=90%
v
1V 3A
]|
2V3A LDOs 1V 3A
g P=3W

Loss1=3VEff=1=50%

 The program calculate the system power, efficiency and size, based on
the parameters (entered by users) and operating of all the components.
* The results are shown in the on-screen “summary report”.
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Negative Output Voltage

Negative Output Voltage. Power calculation and warnings support negative

output voltage.
I LTpowerPlanner I 3.0.1 - [C:\Projects\2016.2.31 Negative validation and fixes\Program ﬁ;ﬁﬁ)\nqnpwe.cmm:gmmkmmes\nmsa_ [E=NEEN =)
File Edit View Parts Symbols
Sle (@ =W + @ AS= @9 o [ &
I New Tab 1
}% )
g
12V 16744 10V 754 [Load 10 |
' 12v69dAl [TV : 10V 154
P=200.83W Loss1=8.33W Eff1=90% P=150W
10V 7.5A
12V 7.5 U :
Loss=15W Eff=8333%
=33V 7.5A
12V 2.29A JJ
LossL=275W Eff1=00%
-5V 754 -33V 754 [Load 18]
| -5V 7.5A U : N -33V 154
P=37.5W Loss=12.75W Eff=-66% P=49.5W
Summary Report
Total Pin = 238.33W
Total Pout = 199.5W
Total Ploss = 38.83W
Total Efficiency = 83.71%
Total Size = 4Units*2
4 m
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Detalls on Display Options
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Zoom View

Z00mMm. Click the “Zoom In” icon on the tool strip menu. This will increment the zoom by one

step. “Zoom Out” is opposite this function. “Zoom to Fit” automatically sizes the zoom.

P08

J@Jl%lz Sle/ BONE L8 @=-EEte A= Ee o | {j0SEF se MONE S
[ _Powerl J|gyy;50 . 1V 15A [ loads | %%
15V LA (T g¥ 10V 154 S AT Regory
P=166.6TW Loss1=16.67WEff1=90% P=150W Total Pin = 166.67W
Summary Report Total Plos - 1667W
Total Pin = 166.67W Total Efficiency i 90%
Total Pout = 150W Total Size = 1Units"2
Total Ploss = 16.67W
Total Efficiency = 90%
Total Size = 1Units*2
< . = S
LTpowerPlanner Il Design Tool Quick Start Guide 10/2016

LY e



IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHEI

Changing Background Color

Change Background Color. cClick the “Background Color” icon next to the “LTC Product

Search” icon. This will bring up a Color box that will let you change the color of the drawing area
background.

File Edit View Parts Symbols

O=F: @ AS= @G b4

MNew Tab 1 Available Colors
(|| |m] |
EiceneEit
o comererz T]yo0 oo 3 mECERE S
— e | = EECOOEEOO0
a0 OEOoE0ooOn
OEEREOOEEOE
EOEDEEECEE
EOOOOECEED
EEOOOEOCEO
OONEEEEEOE
OECORECOED
= [ [
Standard Colors
OOEEEEECOE
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Display Setting.

Display Settings. Display settings are available and saved for each tab. Default

colors are saved across all projects and tabs.

File Edit View Parts Symbols

New Tab 1

©le] OlzlzW /@ RS Ee o [

Display Settings

Display Settings ’U
Show Symbols: 'g
Show Summary Report: g
Converter Efficiency:
Converter Ploss:
Converter Input V/T:
Converter Output V/I:

Converter Warning on V/I:

Default Background Color: D
Default Text Font Color:
Default Power Source Color:D

Default Converter Color:

Default LDO Color:

Default Capacitor Color:
Default Load Color:
Default Net Color:

[
]
Default Resistor Color: D
E
]
=]

Reset Default Colors
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Advanced Features
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Multiple-Tab Project

New Tab. Click the “Page” icon to create a new

tab. Each tab is included under the same project.
Save will save all tabs into one project file.

Rename Tab. Double click the Tab Name to
rename the tab.

Delete Tab. Right click the Tab Name to bring up
the delete option.

Delete

Note: there is no inter-connection between two tabs.
Each tab is for an independent power tree.
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Solution Library — Many Built-In Examples

i~ S

User solution library

’ ~,
Solution Library. Allows saving, sharing, and importing of templates. | |/ ﬂ‘
. ) ) . 4
Nod -4
Solution Library
[ Solutions Library ‘
 Built-In

Group Solution Name Description Note  Input Rails Output Rails Power Part Number Date Designer
Zyng Networking Platform - HTG-Z100 Two Power Tree Options Available 12V, 12v 1V/15A, 1V/15A, 1V/15A, 1V.|LTM4644, LTM4644, LTM4644, , LTM4644, ,, | 10/15/2016
LTC Parts Library 1 Library for LTC parts and other companents 12v, 12v 2W/10A, 2V/13A, 2V/13A, 2V, LTM4600, LTM4620, LTM4676A, LTC3605A, 1) 10/15/2016

NXP (Freecale|i.MX7 96 Board 12Vin system using LTC3589-2 PMIC and LT8609 12v SW/15A. 5V/15A. 1V/15A. 1.11 LT8609. (T8609. LTC3589-2 10/15/2016
Generic FPGA Power Tree Example to show multi-input loads . . . 10/15/2016
DC2204A PSM uModule Power Stick Board | Power Stick demo board using LTM4676A, 4675, 4 Stan d ard b u I It I n I I b rar . LTM4677, LTM4t) 10/15/2016
Datacom power architecture Example with 12Vbus or 48V bus, two options = y 10/15/2016
C ication Power Tree 1 E [ - e —— 10/15/2016
Ce ication Power Chain E ple-12Vbus 1iov 400V/15A, 48V/15A, 12V/154 LTCT150, LTC3887, LTM4644, LTM4649, LTC.| 10/15/2016

FPGA Xilinx | Artix-7 on Digilent Inc Basys 3 platform E ion p wusing LTC3633 and LTC3621 sV 1W/15A, 3.3V/15A, 1.8V/15A | LTC3633, LTC3621 10/15/2016
Arria 10 50C Development Kit Two Power Tree Options Avaialble 12V, 12v 0.9V/36A, 0.9V/154, 3.3V/26.|LTM4677, LTM4676A, LTM4648, LTM4624, 11| 10/15/2016

FPGA Altera | Arria 10 GX FPGA Power Tree Power parts rec ded by Linear Tech 12v 0.95V/40A, 0.95V/40A, 0.95V[LTC3877 |, ITC3874 , ITM4620, LTI|10/15/2016
48V-14V Bidirectional Polyphase Buck Conwi| 4 x LTC3871 solution 48V 14V/30A, 14V/30A, 14V/30A,| LTC3871, LTC3871, LTC3871, LTC3871 10/15/2016

User's i
Group Solution Name Description Note  Input Rails  Qutput Rails Power Part Number Date Designer

Add This Project As A New
New Group :

New Solution Name™ :

New Solution Description™ :

New Note:

MNew Designer :

Save New Solution

Import Solution

Overwrite Selected Solution
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Functions — Link LTspice/LTpowerCAD Files

Link Files. Click “Browse” in a converter's Property Window to link an existing LTSpice or
LTPowerCAD design file (previously created by user in a PC folder) to a specific converter.

Converter Converter
Mame: Converter 2 Color: ~ || Name: Canverter 2 Color: -
IC Part # Solution Size (x): 1 Units IC Part # Solution Size (x): 1 Units
Vin Min: 45 v Solution Size (y): 1 Units Vin Min: 45 v Solution Size (y): 1 Units
Vin Max: 20 v Solution Area: 1 Units ~ | Vin Max: 20 v Solution Area: 1 Uniits
Topelosy: ComverterTypeiAl ]| Topelogy: [ =] ComverterType
Output1 | + Cutputl |+
Vout 10 Tout Max: 15 A ||| Vout 10 \' Tout Max: 15 A | Converter 2 | 10V
Vout Min: 2 vV @ Eff Nom: a0 % Vout Min: 2 v @ Eff Nom: 90 % [—
Vout Max: 15 v ) Eff Peak: 95 % Vout Max: 15 v ) Eff Peak: 95 % .;.
LTPowerCAD File: LTPowerCAD File: |ExampleLTPCFile.ltpc| === Eff1=00%
LTSpice File: LTSpice File:
Comments Comments \ | cﬂlluerl:er 2 |
10V
e E i
e Eff1=00%

Open Linked Design / Simulation files. Click the LTPowerCAD or
LTSpice button to open the linked files.
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Functions — Open LTpowerCAD Parametric Search

Parametric Search. Clicking the LTpowerCAD button without a linked file will open
LTpowerCAD’s parametric search using parameters pulled from the LTpowerPlanner converter.
Clicking LTspice without a linked file will open a new LTspice window.

< m

L7 LTpowerCAD I V2.4
=
| Converter2 | 10V .
LTpowerCAD Design Tool v2as
TECHNOLOGY Copyright 2014, Linear Technology Corp. All rights reserved.
Converter Specification Optional Features Search
Converter Topalogy Output Rail 1 [T Burst Mode
Efl:l: Qﬂ% Search Parts
\ Converter Type - Voutl 10V [ Synchronous FET
Toutl 15 A [ 1sclated At
arts
Converter Min. Input Voltage 45 V [7] Run / Enable
Nom. Input Voltage 1225 V [Z] Sync. to External Clock
Name: Canverter 2 Calor: l:E' Max. Input Voltage 20 vV [7] Qutput Voltage Tracking ety
. . . [T) Remate Voltage Sensi
IC Part # Solution Size (x): 1 Units = Memff ﬂc Dt Q‘E ensing
---------------- argin bontro [”] Search Designer's Tools Only
Vin Min: 45 v Solution Size (y) 1 Units 1 [C] Pawer Good Monitor
i . [Z] Poly-phase / Load Share [C] Always Keep Search Page Open
Vin Max: 20 v Solution Area: 1 Units [ 12€/PMBus Interface
Topology: Converter Type: Reset Search Filters
Cutput 1 —| Search For Parts | Search For Selutions |
Vout 10 Tout Max: 15 A 4 DesignTool  Website ~) Part # ~) Type ~ Description ~) Topology AVIC MaxVin () IC Min Vin
_ iF EE Clear Clear Clear ’CI ] Cl Cl
Vout Min: 2 vV | © Eff Nom: a0 % = . 1 [_ lﬂ l ar) E
LS @ [ j LTC Web | LTC3780 Controller High Efficiency, Synchronous, 4-Switch Buck-Boost Coni| Buck-Boost 16 4
Vout Max: 15 © Eff Peak: 95 % (O [ ]| ucwe |Tc7E Contraller High Efficiency, Synchronous, 4-Switch Buck-Boost Con| Buck-Boost E) a4
LTPowerCAD File:
LTSpice File:
Comments

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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Functions — Link LTspice/LTpowerCAD Files

Sending a Project with Linked Files. Copy the linked files into the same folder as

the LTpowerPlanner project file. The links will continue to work without changing the linked file
path (when sending projects to other users).

"{-\ !' .+ Example LTpowerPlanner Project Folder - Learch Example L Tpowe... O

Organize - j Open - Share with = Mew folder

-

5.0 Favorites e Ll

LT Example Linked LT powerCAD File.ltpc LTpowerCAD w20 ...
7 Libraries 1, Example Linked LTspice File.asc LTspice Schematic

| _'| LTpowerPlanner Project File with links.ltp3 . LTPS File
L] Computer b

& os(C)

?! Metwork

-._i LTpowerPlanner Project File with links.ltp3 Date modified: 4,/8/2016 1:31 PM
- LTP3 File Size: 331 bytes
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Advanced Functions — Keybindings & Shortcuts

¢ Ctrl + N=New Tab ¢ Space = Open/Close Properties Tab

¢ Ctrl + O = Open File ¢ P = Create Power

¢ Ctrl + S = Save File ¢ S = Create Single Converter

¢ Ctrl + Shift + S = Save File As ¢ D = Create Dual Converter

¢ Ctrl + P =Print ¢ R = Create Resistor
¢ O = Create LDO Converter

¢ Delete = Delete Mode ¢ C = Create Capacitor

¢ Ctrl + C = Copy/Paste Mode ¢ L =Create Load

¢ W = Wiring Mode

¢ B = Run Calculation ¢ - or Ctrl + Scroll Down = Zoom Out
¢ =or Ctrl + Scroll Up = Zoom In

¢ | =Draw Line ¢ 0=Zoom Fit

¢ A =Draw Arrow ¢ Scroll = Vertical Scroll

¢ E = Draw Rectangle ¢ Shift + Scroll = Horizontal Scroll

¢ T=Text

LTpowerPlanner Il Design Tool Quick Start Guide 10/2016 ‘ ’ LI”EAQ
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Crash Recovery and AutoSave

Crash Recovery. If

PowerPlannerlll closes unexpectedly,
the next time it is opened, there will be
a prompt asking to recover the
autosave data.

AutoSave. If PowerPlannerlll is
closed by the user, the next time it is

Afile has been recovered, Would you like to open the recovered file
before it is deleted?

Yes

Mo

£

¥ LTpowerPlanner I 2.0.1

File | Edit View Parts Symbols

opened, the user can choose to MNew Tab Ctrl+N

“Recover Last Autosave” to open the Open File Ctrl+O

autosave data. Open LTpowerPlannerdl File Ctrl+Shift+0
Recowver Last Autosave h'

. : .

C;rash recoyery datg IS overwritten S s
with any action or exit from SR P
PowerPlannerlll. _

Print Ctrl+P
**Recover Last Autosave” data is
_ . Quit Alt+F4
overwritten when exiting
PowerPlannerlll. |
LTpowerPlanner Il Design Tool Quick Start Guide 10/2016
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Backward Compatibility with LTpowerPlanner Rev.2.

LTpowerPlanner 1l 3.0.0
#=8 Edit View Parts Symbols

w2 = BOM0 PPE 0HE

:' Open LTpowerPlannerll File Ctrl+Shift+0 |
Save File Ctri+5
Save File As... Ctrl+shift+5
Frint Ctrl+P
Quit Alt+F4

* Due to the major program structure change, the LTpowerPlanner Ill can
open the LTpowerPlanner Il project files. Only the components are
imported. The wiring connection is not imported.

* We will keep the backward compatibility for future LTpowerPlanner Il
and beyond program versions.
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Design Example — Functions & Features(16)

Copy an area of the drawing to image. Click the “Camera” icon. Left click and drag the
cursor until the area covers the image you want to copy. This highlighted area of the drawing has
been copied to the clipboard which can now be pasted elsewhere as a picture/image.

& LTpowerPlanner I 3.0.0
File Edit View Parts Symbols

Okx/=F + @ AEEEE BT [

(= =] = |

Clipboard Image

Shapes

New Tab 1 AreaScreensl hot
e}
\ g
10v 10v g
oV
Eff1=90%
@ | |d = ¢ = |Untitled - Paint ) = =] = )
Home | View @
[ &< waoe | NV OOOEA-| P outine - | = D D HEEEE EEEE .y
= Do ||l O ese A SQOD O] - | | L cor
g 1252 ok rotate - S+ xxO00k all mmmmmmmmmm o

Coloi

—
154

++ 31, 114px 15

10 215 % 125px

100% (=) N ®
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Future Functions — In Development

In Development:
Group Copy/Paste with Wiring
Move wiring nodes

Share solutions including linked LTpowerCAD & Ltspice files
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Thank You

Now you have gone through the main features of the
program and are ready to use LTpowerPlanner™!

There are still more features to explore...

Questions? Suggestions?
Email to: LTpowerCAD@linear.com
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