WEBENCH®
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Today’s Agenda

WEBENCH® Road Map & Vision — 10 minutes

WEBENCH® Power Designer: Optimize Rails, Simulate,
Share Designs, Coupons, & Leads — 50 minutes

WEBENCH® Visualizer: A Great Selling Tool — 10 minutes

WEBENCH® System Power Architect :
FPGA, Processor, Hot Swap, Isolation, LDOs, Filters - 30

00000

WEBENCH® FET Selection & Design Optimization — 20
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WEBENCH® Tool Industry Awards

2011 EDN “Innovation of the Year”
— WEBENCH FPGA Power Architect

INNOVATION

« 2010 Electronic Design “Year’s Best - Power” e S
— WEBENCH LED Architect WINNER 2009

e 2009 EDN “Innovation of the Year”
— WEBENCH Power/LED Designer

e 2008 Electronic Products “Product of the Year”
— WEBENCH Sensor Designer

« 2006 |EC “DesignVision” Award

Elgstranicy,
PRCOUCTS '\

2008 )

— WEBENCH Designer PRODUCT |

\ oftefEAR

« 2005 EDN “Innovation of the Year” UL

— WEBENCH Active Filter Designer

« 2001 EDN “Innovation of the Year”
— WEBENCH 3.0

« 2000 Electronic Products “Product of the Year”

)
— WEBENCH 1.0 MJ
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Instant
Ease of Use

Eco-System

Accelerates
Growth

Customers
Come First

WEBENCH® Mission

WEBENCH® tools enable rapid comparison, selection,
optimization, and prototyping for end to end analog system
designs in the shortest time possible

Partner with industry leading component, subsystem, and
supply partners to expand resources and gain share.
Deliver superior performance solutions at the lowest cost in
the shortest time possible

Build loyal customer relationships by enabling new value in
their products. Accelerate customers to market with useful
design knowledge and timely advice.

Grow Tl Analog revenue at 2X the industry rate
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WEBENCH® Development Vision

WEBENCH® Design Center

Core Software & Simulation EVM &
Circuit Calculators Models Hardware Platforms

Import-Export
Standards
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Coverage of WEBENCH Enabled Parts
(Buck Switchers)

- 40A-60A: LM(2)5119, LMZ3610 (interleaved)
. 30A: LM27402
. 25A: TPS40303/4/5

- . 0.6V: LM283x, LM2743. LM3150,
Vout Min TPS54478. TPS53313/6

« 100V: LM5116/7/8/9
« 95V: LM5008/9

« 1.0V: LM2743
Vin Min « 2.5V: LM3670/1
« 2.9V: TPS4410/6/8
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Immediate WEBENCH® Queue

Device ___Vin______Mout ___Jout .
TPS54062 47-60V  0.8-58V  0.05A

TPS54325 45-18V  0.76-5.5V 3A

TPS63020 1.8-55V 1.2-55V  3A Buck-Boost
TPS40170 45-60V  0.6-50V  25A

TLV62080/

TPS62080 25-55V  0.5-4V  1.2A

TPS62080A 23-6V  0.5-4V  1.2A

TPS62081 23-6V 1.8V 1.2A

TPS62082 23-6V 3.3V 1.2A

TLV62130 4-17V. 09-5V  3A

TLV62150 4-17V. 0.9-5V 1A

TPS51225/A/B/IC 5.5-24V 3.3V &5V 10A

TPS54326 45-18V  0.76-55V 3A Eco-Mode
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Today’s Agenda

WEBENCH® Road Map & Vision — 10 minutes

WEBENCH® Power Designer: Optimize Rails, Simulate,
Share Designs, Coupons, & Leads — 50 minutes

WEBENCH® Visualizer: A Great Selling Tool — 10 minutes

WEBENCH® System Power Architect :
FPGA, Processor, Hot Swap, Isolation, LDOs, Filters - 30

00000

WEBENCH® FET Selection & Design Optimization — 20
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WEBENCH® Tools on Tl.com

Wi TEXAS INSTRUMENTS

¥ Products @ Applications @

The world’s lowest
power MCU platform

Products

TI and National Semiconductor
Products

> Amplifiers & Linear
> Audio
> Brecadband RF/IF & Digital Radio
> Clocks & Timers
>Data Converters
>DLP & MEMS
> High-Reliability Products
> Interface
> Logic
>Power Management
> Processors
- ARM
- Digital Signal Processors (DSP)
- Microcontrollers (MCU)
> Switches & Multiplexers

>Temperature Sensors & Control
ICs

> Wireless Connectivity

.I%A

Design Support

Applications

> Automotive and Transportation
>Communications & Telecom

> Computers & Peripherals

> Consumer Electronics

>Energy and Lighting

> Industrial

>Medical

> Security

>Space, Avionics and Defense
>Video & Imaging

Featured Markets
>Motor Drive & Control
> Industrial Automation
>LED Lighting
>Smart Grid Solutions
>Touch Product Solutions

¥ Sample & Buy

v All Searches Search by

part number or keyword

Ultra-Low poyye MCUs

MAKEZ
SWITCH

—— TI MCUs

4 o
INSTRUMENTS

Design Support
>TI E2E™ Community n n

Forums | Videos | Blogs

>Technical Documents
> Contact Technical Support

> Quality, Reliability, Packaging & Eco-
Info

>Training & Events
- Technology Days
>TI University Program
>Developer & Design House Network
>TI Technical Articles

Sample & Buy

>Samples & Purchase Cart
>Pricing & Availability

>Buy EVMs, Kits & Software
>Semicenductor Distributors

Power r—
Reference
Design Library l

Learn more

Tl’'s C5535 eZdsp
for fast, easy-to-
use development
Learn more

Ultra-Low
Power
os

R Patmnens

Tools and Software

>Analog

> Digital Signal Processors & ARM
Microprocessors

> Microcontrollers (MCU)

WEBENCH® Designer

Power FPGA/uP Sensors LED

Enter your power supply requirements:

Min Max
14.0 22.0

Vout
3.3

Qutput

Ambhient Temp

Multiple Loads
Power Architect

Single Qutput
Start Design

13 TEXAS
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WEBENCHe® Designer is Multi-Lingual

English
Japanese

Simplified
Chinese

Traditional
Chinese

Korean

WEBENCH & Optisnizes f REenE | | M7 Ax j
&r0 2 Vin Mirc v Ry~ ~ v
. o Vin Max: vV | a7 [Je-2uaun
arEn Vout: vV | I[[x»~- > [ aeans |
ke gy low: A (Jyzraz= [ Ae=x
Wmy  WEBENCHD @El0lOIA | 2ot Wi | [ 54 EE l
HEE o2 som insl4: 1 Vv ic |ix v
by us ’) Vin sicy: v |[]Orvon Pin IMLER LB i
SRS Vout: v | I[]=% m (1¥n4 2w
uN . foutt: A | |[exs sns [I8nsaw
! |
Y Ctimizador do WEBENCH® Alerar entradas Filtros de recursos |
' A Menor Tenséo de.. 14 |V Pacote do IC: All v
9 mm;c:f @ Tensdode..| zz |V [ ]Fin ot [Jaiutim gk
Emissdes Eficiéncia Tsai| zz [JFindoerra [ ]aiufrequéncia
menares E‘?h alta Isai.| =z A [Jinicio flexivel [ |Comutssdo de sinc

P t ErTies WEBENCH® ontHi1zatop W3MeHHTb HCX0OHLIe BaHHbIe PUALTPLI CNeUMANBHBIX (WHKLBII
O r u g u ese s Min. @ VinMin: 12 |V Koprye 1C: Al -
CTOMMOET ]
33¢ /-. Vin Makc: 2z W I:‘ EKNELIKN MHH: I:‘ Per. Tok
[T ETEE ~3 Bbicokan
R u SS i an — | bHO& sipiperTHE Vout: =2 |V I:‘ MHH cwkBkK I:‘ Yzctora LLKM
HecTo HOCTL
o o lout: z A I:‘ FdArEME nyck I:‘ CHH. NEpeKHHEHHME
BHewHAA TeMnepatypa a0 |°C BHELHAA CHH. KoHTponnep
MecToH  KoOMOAeKTy  Sipektn U U
5 EREDS foux ORI Moxakute antepH. TOHOHO[HHE [ ]Momme [ ] MHrerpupaEaHe i kv
Tonsko Mooynu
336 | [ $2.84 | [ 80% || eroemwswe—
) " s
.
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WEBENCH® Start Panel

Power FPGA/pPP Sensors

WEBENCH? Designer

Multiple Loads

Power Architect

Single Output
Start Design

LED

Enter your power supply requirements:

IMin [Max
Vin 14.0 22.0
Viout lout
Output 3.3 v [ 2.0 Ia
Ambient Temp 30 PC

i3 TEXAS
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The Foundation Is Mathematics

WEBENCH® Designer Tools

TexAs
INSTRUMENTS
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Schematic — Synchronous Buck Controller

Ron
51,0000 O |
WIN HG

Input

* (] ) X
—_— 470 uF ==10.10 uF
’--\ﬂ.ﬂi Ohm 0.00 Oh gggg
aty=2 RON VCC :

33

Ll 2]

[Nl
~ain
c
B

00 Chm 7
= SW

Rilim
SGND ILIM

Power MOSFETs o
= SGND‘H—Eﬁ——‘rm

30.00
30.00

g

u 45, 300.00

Rt

Current Path with High Side Switch On
Current Path with High Side Switch Off

hm

+ Coul
L5e. Load
0.041 Ohm

10,000.00 Ghm

h
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Visualize Behavior — Power Dissipation

Efficiency X

8500

Efficiency = Pout / Pin
Pin = Vout * lout + Pdiss

av.00

0.ED

29.00

28.00

3.00
lout[ 4]

5939

IC Pd x

0.14

k=

IC:
Quiescent: Ig * Vin

0.14

0.ED .00

laut( )

5939

[anlPd 1

0.4&0
0.40
020
020
0.0

0.00e-16

0.50
0.40
020

020

010
0.00e-18

A0/
M1, M2:
M1 DC: Iswgys? * Rsw * DutyC
M2 DC: Iswgy,s? * Rsw * 1-DutyC
AC: 2 * Vin * Isw *
(Trise + Tfall)/Tsw .
9.79e-3 //
Inductor: - Cout/Cin:
ILgys2 * DCR | £ ICoutgys® * ESR
/ ICings® * ESR
7.00e:3 /

W INSTRUMEN




WEBENCH Design Optimization

1 — Smallest
footprint

3 - Balanced

- Smallest footprint

Lowest
BOM Cost ®

Smallest ‘ Highest

Footprint "¢ | 5 Efficiency

Smallest size but lowest

Optimization Frequenc Component Summar
Setting . y Selection y

Highest - Don’t care about cost efficiency
High frequency means
High - Lowest cost smaller / cheaper
components
- In stock Balanced approach
Medium using IC’s middle
* Low cost frequency
- Low DCR, ESR, Vf Higher efficiency, with
Low low cost but larger
* Low cost parts
- Lowest DCR, ESR, Vf Highest efficiency but
Lowest

* Don’t care about cost

largest parts

INSTRUMENTS
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Optimization Summary

Lowest _
BOM «:os( 3 (2)]

Smallest

* To get high efficiency (lean toward 5)
— Decrease frequency to reduce AC losses
— Choose components with low resistance

Highest
5  Efficiency

g

Footprint " 4

L

* To get small footprint (lean toward 1)
— Increase frequency to reduce inductor size
— Choose components with small footprint

* Cost (usually 2)
— Smaller components usually cheaper

These parameters are at odds with each other and
need to be balanced for a designer’s needs

i3 TExAs
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WEBENCH® Design And Prototyping

Select Part

T ‘

aAnayzeapesn

e . == . Custom Prototype Kit
- Lot Juf] 5 : Overnight

Optimize for
Footprint and
Efficiency, Use
Graphs to
Visualize Design

Generate Schematic/
Electrical Analysis

Generate Layout/ Prototype

Thermal Analysis

29
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The WEBENCH® Designer Dashboard

Dashboard
1) Graphs

#5 TEXAS INSTRUMENTS

WEBENCH® Designer

SemchFu.

2) Schematic l =t
3) Optimization — i PS5 L]
4) Operating C“tl | [ =
ntr : .
values o”~03 Op Vals Charts Schematic Optimization
5) BOM Yo | - ‘ g
6) Reporting = h — T
7) Electrical R e
and Thermal Design - = pa—
. . ‘ - [t ward B ih L irgonet § 6
Simulation Inputs Op Vals BOM/Change Build It®
e — p—- Components & Report
T N T o —
3 Texas
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Easy Design Optimization & Tuning

Optimization Tuning

Lowest
BOM Cost

(%)
WEBENCH Optimizer =———5

KﬂOb Smallest

Footprint

Highest
Efficiency

Footprint BOM Cost Efficiency
(432 | $283 | [ 79 |

Advanced Options

User Preferred Frequency: |:]
User entry parameters: / Frequency:
Frequency 200KHz < 10 KHz < 1000KHz

Soft start time Soft Start Time (ms):
ms < 1 ms < 25ms

INSTRUMENTS
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Key Optimization Parameters Graphed

R EERENRETIEID

Back Mew Soltions Visualizer BOM Charts  Schematic Optigiize OpVals Sim Thermal  Build it Print  Share Design Assistant

WEBENCH PTIMIZER
25 Designs Complete - Best 5 Designs Selected

Turn the optimization knob on the left to select your desired balance between O ptl m I Z e p ag e

small footprint, low price and high efficiency

Power Dissipation Chart IC Temperature and Frequency Chart Footprint and Efficiency Chart Total BOM Price Chart
1.4 43 ]
4000 1200 y 2E6.2 a4
12
4z 25.2 5
1 300 1000
0 25.4 45
i a1 Il ml o=
il — )
] & o a a5 = 2
T o 25 o | W4z
: "‘\._____- % B0 % i =00 [ -
2 i g1z sag & | D
| 08 o 40 =13 = 38
S - T 3 ER
] L s g4z |7 a4
400 : -
0.4 &00
39 83.8 3
0z "--—-—_..._______._
—-—'—“'--.._______ 200 400 — 834 2E
R 38
a3 22
1 z 3 a 5 1 z 3 4 5 1 2 3 4 5 1 2 3 4 5
==Small Foot Prirt High Efficiency== ==5mal| Foot Print High Efficiency== ==Small Foot Print High Efficiency== ==5mall Foot Print High Efficiency==
B nbicde Pd BT Frequency B FoctPrint Efficiency B Totsl BOM

Tot=l Pd

B cosro Frequency Footprint BOM Cost

B oo IC Temperature Efficiency

| ]

Power Dissipation
By Component
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ontinue To Improve Your Design:
lew and Change Your Bill Of Materials

FYcoms Raun | Portugues Wetcome Pl Geson )
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v

=

Bach Dty Schemsitic  Optisizs  Op Vs
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Evaluate and Select Alternate Components

Parameter _
Specification
Limits ™~

Multiple
Column Sort ~_

Component
Tradeoffs:
Footprint
Pdiss
Price
Performance
Vout Ripple
Transient Resp
Loop Stability

B Texas
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Evaluate Components - Inductor

My Designs/Projects

| AASR | S | S | #1330l | PYcokmit Aabik | Portugués  Welcome Phil Gibson (3)

IO s

H 2 [ ]
: 0 % |V e h| e
Back New Soluntions Visualizer BOM Charts  Schematic Optimize OpVals Sim Print Share Design Assistant
ALTERNATE PARTS =
Alternate Parts - Charts
Filter by Mamufactur el:[ Select All | v ]
Update X Axis Update ¥ Axis
[ Power Diss (W) | '] [ Footprint (mm2) | v] [ Price ($) | ']
e e

00

Bubble Size Is Cost

-
=1
=1

=
\:_.

Footprint

b
c
c

-
I\__,/I
100 =
@ ® e
o
a
0 0.02 0.04 0.08 0.02 0.1 0.1z 014 018 0.8 0z 022 024 028 028 0z [ifc] 034 038
Prar Miss Fl
P Dissipati
Reset All || Cancel |
s
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Change Perspective

My Designs/Projects

Inductor

| BESH | HEéPY | XE5x |

3o | PYcckmit Askik | Portugués

Welcome Phil Gibson (3

- | c Q St 8 Vian v
=
Back Mew Solutions Visualizer Charts  Schematic Optimize Op Vals Sim Print  Share Design Assistant
ALTERNATE PARTS =
Alternate Parts - Charts
Filter by Manutacturer:[ Select All | v ]
Update X Axis Update Y Axis
[ Power Diss (W) | v] [ Footprint (mmz2) | v] Price ($) | v
Footprint {imm2)
200 @ .j Height (mm2)
Power Diss (W)
200 L
DCR [~]
700 e
Q )
A
500
g
2 500
'\_J‘
2
2 I
S 400
=
200
200
B © B ( a
—
g ®© ® o =
e O
o
o 0.0z 0.04 006 0.08 0 0.12 0.14 0.8 018 0z 0.2z 024 026 0.28 03 032 034 0.36
Fovwear Di=s (W)
Alternate parts displayed: 200
Reset All || Cancel |
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Evaluate Components —
Zoom to Highlight For More Detall

| B | WP | @b | F=0 | PYcowii Aeik | Portugués

Y R |

Back Mew Solutions Visualizer BOM Charts  Schematic Optimize OpVals Sim Primt  Share Design Assistant

My Designs/Projects

TdT

Welcome Phil Gibson (3

ALTERNATE PARTS =
Ahternate Parts - Charts
Filter by Manumcturer:[ Select All | - ]
Update X Axis Update ¥ Axis
[ Power Diss (W) | v] [ Footprint (mm2} | v] [ Price ($) | ']
.
Click and drag
700 t
500
E 500
£ I
400
: P
300 e
B
200
. .- m @ ] .
g ¢ % o "
o
o 0.0z 0.04 0.06 0.0s 0.1 0.1z 0.14 0.16 018 0z 022 024 0.26 028 03 032 0.34 0.35
Povvear Dizs (W)
Alternate parts displayed: 200
Reset All | | Cancel |

TexAs
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Select New Component

Filtered list
based on
zoom box

Click to

select a et o e
component \ ' S SIS

Or create a
custom
component

_.
B 3
H

r.
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Your New BOM Is Updated And
Simulation Is Only A Button Away

#5 TEXAS INSTRUMENTS WEBENCH® Designer

My Drwigne By ooty -

[ SemchFu.
N —

=HTY EEYR  Negol | Prooss it Portugees
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e 5 e & e " Simulation *

et ey e

e v swaed bt 1) b
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o ant g T iy '
o = . 1

..

«
!
? 4
. — b - r—“
fostpind  BOMCost DMy — . X | g™
82 saw (3 . e « 1 s
: ‘ ¢ O S 30
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Unrd St tned 141 | ’ - 1
At Do T1822 “
LY L
| oAt WY A Sl Sy
Yies 22 % 03 4 O T @ 2 o8 43 B inn B ein
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| Ve L3Y
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| e
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Customize and Simulate Electrically & Thermally

1111111

copper thickness thickness

Low side FET is 117C Low side FET is 68C

41
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Offer A Design To A Customer Easily

#5 Texas INSTRUMENTS WEBENCH® Designer (omenra

My Drwigne ¥y gocts NA43 RATY mmyr

LYIE YmFEIIENGvENEIr ()

A ) | by (s RN

Lvwent . ~ e . PP
BOM C st ‘o Sl

S iagire-n
Frvsgr et L YT

ovepi e BOM Comt LN ey
822 3 W

Ahati e Optianin
Uwedl Sbmctnd 11

et Doasigpe 51522
KL
VAt Y
Ve

Vel L3V
bt 24
G e
LU

UL B

TR DS ————

B bt § o Vo My Onide e

fua_ | Bwagel fed B 8 006 Gt=tngue | f9] . Ben Weo
2 - " O B Dttt Do de Samgeen 14

WEDENCM [wmwesnses
AR
Bl | g Fou
AR

L a bty (30 st

Dby D immes v

Click on Share 7 .

Mideo

Project button <

.

Durmithond ARk Dieshgiies Tiiad

“ St o T e onpm

B L —— - - Gy Sen Dasign

g
LERERRE:
i Ay

11
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Share The Design With Team Members

Quickly — Start The Lead Flow

# TEXAS INSTRUMENTS WEBENCH® Designer oo

- ¢ | =% o0e EIEDI N AVINT (7

SUMMAR Y -

-~ | — 1 [ :'
a? Share this design with:

Enter the email address of the recipient. Separate multiple addresses with comimas.

| biII.spence@cusiomel.coml |

You can also choose emails from the list below:

william.citajaya@nsc.com

Add your notes for this design:

Enter Rec'ipient’s
Email Address
And Your Note

Branch Code:

[ - Please select a branch code - |+ J

Design 1527 . LMR2420M

TexAs
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Invitation To Open Your Offer:

You forwarded this message on 10/21/2011 9:45 AM.,

Fram: Webench Team [web@national.com]

To: Gibson, Phil

Cc

Subject: Shared TPS40210 Design#=1521 to susan_cunnington@ti.com

Texas Instrument's WEBENCH®
Power Designer

TExAS
[NSTRUMENTS

Dear Phil Gibson,

Texas Instruments has sent an email on your behalf inviting susan cunningtong@ti.com to use a
copy of your WEBEMCH® Design #1521, Design 1521 - TPS40210DGAR.

We look forward to helping you create mare designs for vour customers.
Regards,
The WEBEMCH Team at Texas Instruments

If vou feel that this email has been sentto you in error, please send us an email at:
new.feedbacki@nsc.com

WP cnsineorto.cnginces
TI E2E” solving problems

Community e2e.ti.com

3 TExas
INSTRUMENTS
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WEBENCH® Build It Kit Support

Use WEBENCH Order The Build It Assemble The Kit and
Designer To Create Kit For Your Design: Test To Your
Your Design PC board & Parts Specifications For An

Immediate Prototype

Part Create WEEEHCH Tools Schematic BOM Images

..... P .' W= [ees-
tm22676.00) [ELErllGr [ N\ E . ol |

i | Ld 441mm?
Build It Kit Enabled Design

i3 Texas
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http://www.ti.com/ww/en/analog/webench/help/images/fig2full.gif
http://www.ti.com/ww/en/analog/webench/help/images/fig3.jpg
http://www.ti.com/ww/en/analog/webench/help/images/fig4.jpg

Why Do Electrical Simulation?

» Design has been configured for stable operation BUT
« May want to verify under dynamic conditions

* Improve line/load transient response
 Minimize output voltage ripple
« Modify control loop

Visualize * Interactive waveform viewer allows detailed analysis
of results
Results

3 TEXAS
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Electrical Simulation

eSim page

| My Designad’r ogects QAR (V- M | B ol | PYcomi Sawm | Portugués | Deutsch

Speciy sim _ = Lo ) fislsic o013 [0

type Bk Now Sl foalizer  BOM Charts  Schsaatie  Opting o Vals il n =11

ELECTRICAL SIMULATIONS

l" ' " "““ 'l o e e ) <
(L]

Stop 2

=% b

// il :
Click start to | —’ + | ' ) <
initiate sim — ¥ || 8 sy N

*Bode Plot H S D
*Line Transient ,
-Load Transient [ " —_ -

-Startup ’ _— Y, . - -

18d 1) phate

*Ste ady State r Frequency (Hz)

dB

~—-
n 1
|

N et s e U
|

Gain sim

Most Recant Shrndation Saneilation List

Phase sim: 1 (degrees)

Active i 2 1 vinn oo 1
Bode Plot

Waveform viewer

v

Click to view waveforms

i3 TEXAS
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Waveform Viewer

Click and drag down and
to the right to zoom in

—— 3.45
. ) —_—
Click and drag up and to ’
the left to zoom out
3 s z
= =
3.25 lIRRIRED T
S.EJI____ [ T O A B A
3.15
3.1
0.00 0.40 0.80 1.20 1.60 2.00
. . 2.00 0.60 1.00 1.40 1.80
Click on a tile to add a t (e-5 secs)
waveform
\‘ ICin ‘ ICout ‘ D1 H L1 H 10wt H 15w ‘ VOut vin
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Evaluate Transient Response

* LM22680

— Voltage mode pulse width modulation control scheme (PWM)

— Lower part count — SIMPLE SWITCHER®

« LM25576
— Emulated current mode (ECM)
— Fast transient response

 Will evaluate:
— How does ECM compare with PWM
— Vin: 14-22V, Vout: 3.3V, lout: 2A
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Buck Schematics

LM22680 PWM

LM25576 ECM

s
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LM22680 vs LM25576

Vout for Load

* LM22680 (Pulse
Width Modulated)

« LM25576
(Emulated Current
Mode) has faster
transient response
recovery time

o
=

25
0.00

VOut

ransient

3.34
3.33
3.32

= 3
3.3

M

3.29
3.28

0.40

0.60
t (e-3 secs)

s

0.80

Load Transient:
2 —2A

50usec rise/fall time
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Why Do Thermal Simulation?

Visualize
Results

Thermal simulation will show focus of hot spots
under typical operation

May want to review environmental influences on
operating points

Add different copper weighting for dissipation
Add fan or convection of adjoining components
Add heat sinks

Change environment and review thermal interactions
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WebTHERM® - Board Layout
BRI e Ex) EA RGN N §

WESTHERM SIMULATIONS
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Airflow
Board orientation
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WebTHERM® Thermal Image Results

Zoom Out ZoomIn

[/] Show Thermal Image

[] Show Outline

650C
620C
{sgoc
s50C
520¢C
4goc

450C

410C

380C
Mouse over to vi

Temperature Bar Scaling

Min Colorbar Temp: = z2

Max Colarbar Temp: &5

Layer

PCB-Top
IC-Top
L1

Cout

Max
73°C
53°C
52°C
44°C

Operating Temperatures

PDiss. Manufacturer

0.4W National Semicond
0.27W Wurth Elektronik ei
2.55e-3W Panasonic

Part Number

LM3150MH
744325330
EEF-UE0J181LR
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Example Trade-Offs LM3150 Controller

copper thickness copper thickness

Low side FET is 117C

Low side FET i1s 68C

Vin: 14-22V
Vout: 3.3V

lout: 6A
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VYout GND

fe————(wwg gg) UIgTZ— P

j€———1.95in (43 5mm) —

*No airflow
*Diode: 134C
*|C: 146C

Or add a
Heat Sink

Design Specs:
Vin: 20-22V
Vout: 5V

lout: SA

150°C

- \WebTHERM™ Solutions

120°C

Yout GND

105°C
90°C
75¢C
60°C

Use a Fan

30°C

CinCinEinA

f¢————— (wwp gg) UIgT Z — P

1504
j———1.95in (49 .5mm) —p

¢ 500 LEM airflow
= 1200 Diode: 95C
10548 ‘lC: 106C

Q0L

(2
(wwzrg)ug ———pf

GO

45°¢C

W0°C

[ —

[¢———— 3in (76.2mm) — P

*No airflow <Diode: 91C
Heat sink  *IC: 52C

135°C

120°C

105°C

90°C

60°C

45°C

30°C

Note: heat sinks not yet enabled i ﬂm
ote: neat sinks not yet enabled In new UMENTS
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Other Helpful Tips, Tricks, & Leads!
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MyProjects MyDesigns Display
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Your Complete Power Supply Design —
Automatic Report Generation

Your Design From The Top: Input, Supply, Schematic, BOM
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