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1.1 WEBENCH Bl ¥ TEEHA

WA T R BTH LRSS ek Z , SR DhFEECoR R . 2 /T 74 0 51 BAR—AN 5V B
EGEERPERARAAE . IRETREXSHIRERLZF LM, BETM: 1V, 1.2V, 1.8V,
3.3V fl sV &5 PEREJTTH: CKHM, mOREER, RS T, (RINFEMERBCRINES. N TN
bz 205K, ZFZFER RIS R RMIE A .

IR R G — R ISR BT W0, BN A B FRAE I, SR () S 8 R S b
iy NEASCESAL R IEAE M T FEEA TR I R R B T R R e, R R R E R
i EE IR . MRt b AR A i, I e B TR AR . THEERVART, AT MARZ [
FLYRO B IR IE A . IR — AR S AR, 2 M T AR S TREMTE, TR
FYR AT THE B R A T 98 KRR T8k 4k:  WEBENCH

1.2 WEBENCH HJE#it+ T A

TI B R4, % Hi& A AC-DC, DC-DC Fil DC-AC, FZFEIAFNE#IH WA buck.
boost Al buck-boost &5, MIX L0 F HRIE A TE S i — NNE BE F AT ik & — 430
FRARMCARFERG S F G TI3HE T YR BT ME, SREEBIR P e ek tt,  JFmT MR RN B

‘ Products H Applications ‘ ‘ Tools & Software ‘ ’7

Analog Microcontrollers, #
All Analog WEBENCH® Design Center Tools © Tools & Software — Micro
FilterPro™ v3.1 Design Software Android

Other Analog Tools Linux

RTOS including TI-RTOS &

@ -
WEBENCH™ Designer My Designs 045 Independent Software

p r [ereawp [ sensors LED Development Tools includ

Design Kits & Evaluation



METT www.ti.com HEN, FILLE R EEITHEFF/RIED, 1E “tools & software” H1 1] LU
YR TE L H: WEBENCH.

AT N WEBENCH [ AE S I AN tH AR AT A 4H, B EA 5 % WEBENCH A — ELWLHITE
BT T . 42 WEBENCH FIFEAER(E, MREMSTIIGE. A “All Analog WEBENCH Design
Center tools” A LA3E N\ WEBENCH L H >, A WEBENCH L EH 0GR LLERIHIRZ tools #
SRS K.

WEBENCH?® Architect Tools TINA-TI™ - Downloadable
Circuit Simulation

Power Architect (multi supply)
System Power Architect * Spice Simulation Tool

Processor Power Architect > Free form Schematic Capture
FPGA Power Architect

LED Architect (enter lumens)
> WEBENCH Export » SpiceRack - A Complete list of
SwitcherPro™, P3pice, Tina-TI™
Reference Designs and Spice Mode

Download Models

* Al WEBEMCH Tools
* Complete SPICE Model Libraries
IBIS and BSDL Model Libraries

CAD Symbol Downloads

WEBENCH® Designer Tools

|> Fower (single supply) | N
* Power Designer Parts Listing

Supply Chain Partners:

* Zensor AFE & Sensor Interface > LEDs

W

* Medical AFE Designer > FPGA & UP

* WEBEMNCH Export 3 Dansiune
FETTES ) TR A RIE R OG . R Oy HE R A TR AT . BRI AAL O LA

. MWTHEF 2T LAE ) WEBENCH T HAT: REEIAZENY . MBLESHIFZEN) . FPGA HLIHZE

K. 2 HRZE R A R L YR AE N, I8 LED MR BT X B A Z 1 WEBENCH 3 2 M ANFRIRRCAS,

MM & N WEBENCH AHM D ag I PR#E 7720, WEBENCH T H A FHIX L1 1T IR .

New Solutions Visualizer Assistant

ENTER REQUIREMENTS

2 Power LED LED Architect Power Architect FPGA/uP HotSwap Simple Switcher

Basic Selection

»)DC (_AC
VinMin: 25 |V Vin Max: 5 v
Vet 4+ An v Lot 4+ na A

WEBENCH Fy# A S an F B s, BIPJ7HE 2 N B2 WEBENCH 33 &A1 2hRg. A
RN AE: REJEEIT (power) « LED iE% (LED) . LED B2 il (LED Architect) . £ H
PEEMI T (Power Architect) « FPGA FIALEEZS FEIFZE M) TTH(FPGA/UP) . #iddi 15t 1T (HotSwap)
HLJFC i B (Simple Switcher). LED FOBETHTELLEIAEN I . $2 085 5 Ja MERBE, X r kA,
BORYEYETE . H R SRR LT AT FPGA/ AL I 8% FRYE LTI AT T .


http://www.ti.com/

1.2.1 HJRER

FLYRIE T RARYE H P N R A B S8, MWE PR R Rl 2 SRR e . s “Simple
Switcher” #EA W1 7L .
ENTER REQUIREMENTS

Power LED LED Architect Power Architect FPGA/uP HotSwapI Simple Switcher I

Inputs
VinMin: 5V VinMax: 10
Outputs
vout = 33 |V lout: 2

Op Ambient Temp: 30 "C

Show Recommended Power Management ICs

&N Vin HERIVER. Vout HHEAT lout J5, i N7 “Show «+---- ICs” SRzl RS TIT IR
el R BRI e BB RGN TE “solutions” FREATH) (B FRICRED

Back SO ]

I RECOMMENDED PARTS I
Module Regulator
LM3475 LM22676-ADJ

Design Note  Adjustable for V...

Design Note  Hysteretic Buck ...

Topology Buck Topology Buck
Footprint (mm2) 0 Max Current 3.00
Efficiency (%) NA | Pk Efficiency 92%
Frequency (kHz) 0 Max Freq 500
BOM Cost ($) NA || rccost $1.80

ARG PN HERE O R SIAE I DT B Lo RIS R 8 {0 R ZOR IS p R g iy, BoR
FEMTUR R T7, IR S TSR RN . S 2%,

Swilcher Soluions: (11 found) ] Show

par | Create I WEBENCH Tools | Emciency (%) | Footprim {mm2) | Frequency itz [BOMCost(8)  [BOMCount [lowMax(a) [MewTEAw | pisy TEAM [ ccost
azsTeAN el G VW - = poy m a0 o
AN e ¢ VW - P P 2o © 20 ¥ Tea ™
LM22673AB) Bl civw 75 20 263 20 EAM s
(e BEea iy = - = — an was
Loz T ¢ = " P Teaw nu
Lezzsr A el G vw - =0 n= w0 T s
NIRTIAD Gjvw - - 5 a0 s an
M226TS ADS e Vv P 0 an o © o
e ==l ¢ v 2 n wo v m o
Luzs0ay el © v m~ = = E 1% 2
asars - »

fiide s i A & WEBENCH I —AN/NIhRE, DAk o e i — A58, A al LA7E
“recommended parts” F310& F] “iedl” Bbs, MIEEHEIZIE ErTUUE R A, A, 33
AR, X =ANZIERAHERIZR), AR ERE R, FTEM AT, BedA 5 ML
F P $8f5 WEBENCH 27 F B 861 3 MRFIE R AF T OIS e Y, B B S A vl .



/" WEBENCH® Optimizer

Lowest
BOM Cost - @
Smallest Highest
Footprint Efficiency
sl k=

t 1
<

~

WEBENCH® Visualizer

1.2.2 HEHEFERT
A WR T N R T T . 5 —Rh 7 R E BROE T TR R “visualizer” HEN HRJE
Wit. R EpR

Visualizer pssistant

New Solution

5 RTR EETTA R, “power” , MBI, B GBI
B A

ENTER REQUIREMENTS

Power | LED LED Architect PowerArchitect FPGA/uP HotSwap Simple Switcher

Basic Selection

(&DC (JAC
Vin Min: 14 |V VinMax: 22 |V
Vout1: 33 |V lout 1: 2 A

Op Ambient Temp: BETE
Choose Additional Features (Optional)
|| Show Alternate Topologies @
| Show Only Modules
OniOff Pin: (_; No (_) Yes (s lgnore

o o

ErrorFlag: (_j No (_ Yes (s) lgnore
Sync Pin: () No () Yes (s) lgnore
Vout 2: 0 v lout 2: 0
Vout 3: 0 v lout 3: 0

Coupon Code: |

| Show Recommended Power Management ICs |

Show Al
Switching Regulators

YRR T AN RS 1 power IC AT R TE. ERTFRIE RO AL AR, R =A
AT . XA P B B WEBENCH T B AHBh#t 1T, JeAdi— N B s vk S A LA
FERE H . X FO P WEBENCH JEH HE 22,

FAT R,  “optimizer” JEEfEHILACTE L, OB 5 T B2 BF v 50 2 5 148
TR B TRAH . 75T A2 A 0 SR O3 S i A A AN R4 H 2%, T RAEE “change
inputs” o FFTEIASEG S “recalculate” , T ESE R C AR SN
“filter” LI, MHFISRFIHIE, THASER . 7JLLER] “feature filter” HA HLJEH
MBI, B, el S0, FIF R ESE, n] DUA) ke 77 B AR M 45 R IR ik .

“filter results” &XFIFIELSE RUATA, Hzh =M, BRItk sfit, fEgs R h ki,



WEBENCH® Optimizer

Change Inputs

Feature Filters.

Filter Results

Smallest
Footprint

Vout: 3.3 V lout: 2

(s)DC ()AC IC Package: [ an E Eﬂ'lci(:enc;( 6% 95% \ron:t p:) 0.78mV 359.99mV

mmpe DU < Ry

Vin Min: 5 | |OniOfi Pin [ |AdjIpk Lim < _\'

. — Footprint 124mm* 1428mm* Frequency: 150I(H1 2615kH1
Vin Max: | 10 [|Error Pin [ |Adj Frequency

v

v

A
C

<< g [
Amb. Temp: 30 [_|Ext Sync
Footprint  BOMCost  Efficiency || Show Alternate Topologies [ | [Module
124 $1.55 a9 Show Only Modules |
Lree ) (oo ) Lo )| oo

[ Soft start

| Sync Switching

BOM Cost $0 $9 Crossover: OkHz 127kHz

[|Controller =k & i Py
[ |integrated Switch || gom Count 6 35 Phase 0° 109°
(emj Lt .5 Margin: -+ ER—

(o gttt

j: (T Q

FEIA) 4K,

HER X B ROR,

PR BT A THT AR
BATRIERAR, THRM TR E L 7RISR, SRR TR e

Y BB RN,

/L‘\}fl‘ ﬁu%‘

O = e P o 2 D [ P AR 2, (BT BT IE ) X AR AR A A PRI
YRR, R R E SR B L Ao SRR A AT ARG R AR AR AR AR S T H 1

i ef 1B 3G £ (1 A

kéﬁ%%ﬁ&%mm$oﬁmﬁﬁﬁ

RS, A% I R T 76 T R e R — — XA, IR R iR 1
Y ARRR B R

AL 3

Advanced Charting -0 Solutions
X Axis: Y Axis: Bubble Size: Solutions: (101 found } [} Show All Columns
[ Efficiency | 'I Footprint_| 'I BOM Cost | '] Part Create WEBENCHE Tools Schematic BOM Images Design BOM | BOM
Considerations | Footprint| Cost
O (mm2)
800
- R D High-Efficiency
400 = o = scomps| [smEm . 204
p— 1TEE wr
'g Q: — 628mm Synchronous
L3, Buck
o © T High-Efficiency
- < 30A |
essss Ll o S04
Synchronous
] 20 a0 60 80 100 Buck

Efficiency

O Efficiency vs. Footprint vs. BOM Cost

Reset Plot

Click and drag to zoom

Rl

MATHRAL S T £ 7 2L 2R AT

mifi “open design” BEAFIZANE B RTHFHE

Name: TPS53353DQPR 6.0V-6.5V to

HNotes:

65 P B LR R IH “ optimization tuning” |

HalieH, TR BT ANE RS

“Schematic

7 AR .

Tuning Charts Schema WEBENCH® Optimizer
B cotrorvemn ] churtiorvess 25 Designs Complete - Best  Designs Selected
Lowest
v B :
st @ & B I e
Efficiency o o
= i I Powsr Dusspston chart
Smallest Highest a0 o
Footprint 5 | Efficiency wa
o= i 1
8
Footprint BOM Cost Efficiency ; a0 i we
] 2
628 $9.77 41 B Z i
(e ) (sorr ) (&1 ] .
— 000
Current Design: #10 3
1000 St fr .
base_pn TPS53353 " Y -
a1k B2s 02 088 108 132 187 131
VinMin 6V [
cccccc
VinMax| 6.5V Operating Values Bill of Malenals Your Complete Design
Vout 33V : us fen por 3
e — Product Folder View My Orders
lout 2A [ o vinw
Ta 30degC ‘ORDER Evaluation Boards, Samples, ICs
. WEBENCH Downloads:
L]
m

i=h Design Documentation

L] '
3 Share this design

D;‘\ Copy this Design

Hebll, LUK SR B AT DR AL

“Charts” BT B Uit Jm AR IR R

materials” 2 HELEE IR R, VLR T S AT R R eas R S EUE

“Operating value” RIS T LRI T E 240,
HE. T XK.

“bill of

dab 2% I AN A 4



TR A TR E S DRI PSR AN B i e a2 B CIH KK .
RATREEENRP BN, FTER, A “back” iRIEIFAMAT

R E Y E E R EN

Back HNew  Solutions Visualizer BOM Charts Schematic Optimize OpVals Print  Share Design Assistant
M EEIZATEZ&HH “bom” “charts” “schematic” “op vals” ta] PLFEN JREEE] . k)5,
ZHEERE

1.2.3 HIFEZEM&TT

H R AR TR FITE R G R BT . RGHRSA LIER IS, A TR CHE TR
VEAR , T Y A B FLYE T 49 S RO SR PR, S PR T S B EAN R B XA U
4 33 2 L ) R R sk O (K 0, FRZA “OHRIER o R AR BT R ST F R (e
%o HIREMBETPE: BIEN B> EIERE AR R > IR ARG -> B IFAME S
BEARAL, -> 0 AR 2 B T

ENTER REQUIREMENTS

Power LED LED Architect |Power Architect | FPGAjpP  HotSwap Simple Switcher

Barin Calantinn

7E WEBENCH (145 7L 1H St “power architect” HEN BLUEZEH)1 1. WEBENCH [ HEL I 2244
WA IEEARZE RN 3T BARSH T & i, B DRI K E W B, W,
IR R R, RS JTE R G YR B AR BT b

POWER ARCHITECT

Source List - Configure Your Power Sources
SOURCE_DC_1 vCC3ov Tambient: 30 °C Add Loads FPGA Load Add Load

VMm vm@ [ [ Hotswapsuppty [ [] wolation Supply

SOURCE_DC_2 VCC55V Tambient: | 30| °C Maximum Source Voltage (VSourceMax) Add Loads FPGA Load Add Load

thn@ vm@ [ ] ot Swep Supply [ [] tsststion Suppiy

RS BT RPN ER 2y, AR (1 et A R PR R (R et o L PR AR AR AR X e T
“add source” FEIHHLIER AR . QR A — MARIAS RIS, 40 2R A B A P F PR A b 7R
I —Me Bl ARSI T 30V R 5.5V AR, RIS IR I R L

POWER ARCHITECT

Source List - Configure Your Power Sources

SOURCE_DC_1 |vccaoy | Tambient: | 30 °C Add Loads FPGA Load
WMin: [ 2g |V VMax:| 32 |V [ [] Hot Swap Supply [ [] tsolation Supply
SOURCE DC_2 vccssv | Tambient: 39 °C Add Loads ‘
WMin: | 5V VMax:| g V. [ [] Hot Swap Supply [ [] tsolation Supply
(Cshow Loss Properiies ) (CSeauencing )
I | Configure Your Sources and Loads |
LOAD 2 i==vcoiz LoadVoltage: 12 V Maximum Load Current (lLoadMax): 05 A
Voutpp Tolerancs% g % | [ Rispie Fiter [ ] separate supety | [ 100 suppty [ [ exemai syne
|| sof Stant Time [ Group:Mene | Sequence:UP =Any order. Down = Any order
LOAD_3 (= Jvccie LoadVoltage: | 18| V Maximum Load Current (ILoadMax): | 05| A
Vout pp Tolerance % 1g |% [ [] Risple Filter [ [] Separate Supply [ [ oo Supply [ [] Extersi Sync

[ coms || oo

ININSE IR AR S, AU GE I R IR IR . R R IR AR G T A5 il “add load” AT AR INSE
PEHR . ERIX AR N K R, B0 vees.sy 1) “add load” , B LLE FIHE AT I A B H



“loads assigned to DC source VCC5.5V” o BEH {28480 T 1.2V F1 1.8V PN . SRR BATE
VCC30V RN % .

[ Prefer Modules Solutions

Prefer SIMPLE SWITCHER®
Solutions

L

S
Submit
Project

r'equirements

Inse e S “submit” HEACZS WEBENCH AbFH . AbH S4B R AZANEE, Hd—
e AL R HLYERE, fRibTEE T .

— ]

SOURCE_DC 1 SUPPLY_1

32V, 295 mA @ 180, 500 mA Leant
| vec1sy
LM34310C

SOURCE_DC 2 SURFLY_2

DAL AL FUE AT TP AR IHAEAE, 48 TRR A ok TARKMER], X A EER L1 AF
I AZ%E Z /T -

Project Optimization : Select the optimum solution; Create your WEBENCH® Project

[o) Tuning Solution List Filtering
Lowest : @ Efficiency BOM Cost
omcost fff 78 <= <90  $4.00 $6.02
[ - w4 ™
Smallest Highest 78.0% 90.0% $4.00 $6.02
Footprint 5 Efficiency -
L
) . Footprint BOM Count
Footprint BOM Cost Efficiency
380 <= <=850 {<=): 35
£ h AN
((se7 ] (s400 ] X8 380 850 d4 35

PEACIEFE ) — 2 F AR TR A ] AR I LR B, ARIHRFFA RO AR, et ol [52] F8] B e mT
CATEPI R (14, AW D7 (A% I H O S i 8 08 AR 3 i SR AR 3 10
[ P . 3 HLR S S LS BEAR R L AR AR R RN

I Total Total
500 V- N D Rail Voltages Efficiency Footprint | 101l BOM | Total BOM
\ Cost Count
( \ (%) (mm2)
oo < CiNee  wes s 2
— 302 None 89.45 302 $4.00 24
303| 22V 78.13 507 5479 31
304 423, 4V 8497 842 $6.02 35

(zunu} juisdans
S
2

2

2
g

&
2

78 80 82 84 86 a8 20




Bk B dE, WEBENCH T EAFSHW T Ak deft. s FEH ) “view project

detials” FEANT—2.

Selected Project:

ProjectiD: 3

Project Name :  PA_Project_301

Intermediate Rails :
Total Efficiency
Power Dissipation
Total Footprint
Total BOM Cost

Hext Step: _

None
89.5%
oew
387 mm2
$4.00

i‘Z’l‘ﬁE}f‘%EPXﬂ‘EE‘JJEWJ:EI’JEJZKE‘JK)#%%J&?AO_EE"J)EW CHILD Mfsk R (il X

Ve

PA_Project_305 {modified from 304) | Rename | $6.20 85.7% 864 mm.  Regulator = Design  Load List
— ) (CAasowes) (Gmmong)  |VinMin: 350V VinMax: 440V
e Vout: 17
22V, 2TEmA T, A -, 1w, s
[ }‘ I * ]| I m‘?_ I e lout {calculated) :  0.5000 lout Max: 0.6
Recommended Solution: LM3674-1.2
Select Alternate Regulator | CoeneY Footprint BOM Cost §
% mm2
mcoc  meeas
[ PP LM3674MF-1.2INOPB 0824 74 50,1
T L 0780 & .
0747 119 o1
0735 13 so:

BT, THEAS R BRI SAME RN, FEUGHEIRE R ik,
LIRSV

Hext Step: I Create Project
Project Charts Summary

BOM Cost (§)

Power Dissipation (Watts) Footprint (mmz2)

G LA “creat project” ZERRJE NI RS, AILAE B TREFIEA “HLibliedl” 17
£, FTRAGRERG R AR OL T X SRR B AT I, T IE AL JE AR AN

POWER ARCHITECT SUMMARY
Power Arehitect - Project Navigator

Charts
ProjectiD: 2

ProjectName - PA_Project_0 (modified from 0)

Schematic WEBENCH

ion Tuning
B B oveme e

o B
soncon ® e
Footprint 5 ¥ Efficiency - =3

Intermediate Rails 4234V
28.6%

12w

Total Efficiency
Power Dissipation
Total Footprint

740 mm2 m

Total BOM Cost

— =D

‘Advanced Options.
User Preferred Frequency: [ |

- /\ e 2
$6.20 Footprint ~ BOM Cost Efficiency s =+
- - fet et

Operating Values

Current Design: #11
IC| LM34910C
VinMin 207V

VinMax| 263V
Vout 18V
lout 0.5A

Name: LM34910CSDINOPB 20.7V-25

Notes:

J_I;ﬁlj!l!l!l!lix

Your Complete Design

Product Folder View My Orders
ORDER Evaluation Boards, Samples, ICs

WEBENGH Downloads:

Eij Design Documentation

[ ]
[T Share this project

D;“ Copy this Design




M BT R FERT AR B, IEZEM R TR IR A — N R AR TR T > F AR A Ak 0 ok H
— o0 -SR>S AN R AL . SRR RS, — AN BRI
T, AR AZ RS R R PE B R ERS A, BrR R AR L, % —T
“optimizer” JEEHIX A H.! A T WEBENCH #E#2 % L IR 11

1.2.4 FPGA/AbEEZEHIEST
FPGA FIALEE A8 YRS 1T ER FE R A BT HIBARALL, OB ER TR 2 T — NS B3 A\ FPGA
A CPU BIHIRFR KR . Flan NI, Joie By Ab A8 A1 FPGA 5,

Configure Processor Loads

|Step #1 : Select Your Processor | Select FPGAS
[ All | = ]
Part Number Za Manufacturer 1a Series ClockSpeed
AM3357ZCZD27 Texas Instruments Sitara AM335X 720,000,000.00 %

AM3358ZCZD72 Texas Instruments Sitara AM335X 720,000,000.00
AM3359Z2CZD72 Texas Instruments Sitara AM335X 720,000,000.00

AM35S05AZCN Texas Instruments SITARA 600,000,000.00

BRI JE S AE A T RS T B R ) FPGA B AL B 2R ¥ MR AT Ha IRl . Ay “add
load” ML IX L YA IN 21 A PR AL e it o

Select Loads to Add Next Step : Add Loads >

[¥] CAP_VDD_RTC Voltage : 110 ¥ Current 0002 A

Sequencing is Required UP:6 DOWN:=1

EDWS,SRAM,MF'U... Voltage : 180 W Current 001 A

Sequencing is Required UP.2 DOWN =5

¥] VDDA-ADG Voltage : 180 V Cument:  0DO05 A

Sequencing is Required UP:3 DOWN:=4

[v] VDDA1P8V-USBO Voltage : 180 V Current 0025 A

Seguencing is Required UP.2 DOWN =5

ININ5E FPGA A1 CPU HIHEIE G, StiEN T “HLYRZEM)” Wit Ftmm, ml A% E—AN it

o

1.2.5 LED HJE#T
LED HLYR it 2 —: F /7 i%+¢ LED &0 LED $R4h, WEBENCH iE#HE. SR)5HE N HEIE

it



Back Hew  Solutions Visualizer Assistant
ENTER REQUIREMENTS

Powerl LED |LEDArchitec1 Power Architect FPGA/UP HotSwap Simple Switcher Filters

I Filter Your Results I Configure LED Configure LED Array Configure Power Source
LED Operating #series 3 [ Viad: 12V bC AC
07 A — g | 5 |
Color: DD NN Current: @ #Parallel: 1 a load: 0.7 A @ Vin Min: 24 |V Max: 32 |V
ol 10 2 Part# ASMT-MW22-NN Amb.Temp: 39 (°C)
Viormart: IR v
an\.an(>=):an 600 00 — R R R, I:Reseh‘ll m
FootPrinti<=): A0 500 T
Custom LED:[_|
Selected LED:
Vendor Family | Part# Color ‘ Image | Lumul (‘.ok)r‘ Laml:l Vi ‘ lo | Flux ‘Angle‘ Powel Rd ‘ Prn:el FootPrint
Avago Moonstone EASMT,MWZE,I white r@-_ 51.79 | 5,500 4.00 0.70 1450 120 230 0.00 NA| 218
N—F=
. .
| Total: (2 of 512) parts. Click on a row below to selectan LED: |
. Vendor Family |Pan# \ Color \ Image |Lu|v|(:omr\Lamh|w T Tox [ Ang TICe
TIASMT MW22+  white i
N—P=
Avago 3W mini poweerASMTJGSLN.- 4286 525 | 400 070 1200 165 280  0.00 HA.

LED YRz = FH P E AT IR A SR, WEBENCH % LED, SRJ5HEH /7 LED
M EFE, e E EHEN BRI

LED ARCHITECT
Power LED |LEDArchitect Power Architect FPGAMP HotSwap | Simple Switcher Filters

WEBENCH® LED Optimizer LED Requirement Filter Results

i (=D AC Emcacy: 23 106 LEDIo (4): 0.11A 0.67A
BOMICLS: ¢ o Min: (14 |V Max: 22 V| S|
st e R R o, R na R

Footprint Light QUL 500 i s
BOM Cost $0 $54 Lumens! 16
] cotor: - . ey N LD gt ety
Footprint  BOM Cost  Efficacy Show Advanced inputs »= Total# 3 53 Junction 7 100
14.10 66.05 LEDs (<o) il t il Temp: gttt P

Step 1: LED and Heat Sink Selection

LED Array Solutions: (5 found ) [ Show All Columns
Select LED Part Number LeD Top View| #of | LED+HS [ HS | Efficacy | Color |Heatsink Top [ Heatsink
Manutacturer LEDs | Cost($) |Footprint | (LmAV) | Temp View art
(em) () Humber
Tl Aswrawsansuor
Avago [®] T 32100 4406 4943 7250 86365
Customize LED Dotail 1Zxdom
XRCWHT-L1-R250-00901
cree 7 s2re7 247 6494 66305
Customize LED Detail
S dom
l
Select LED GWSBNF15L10
ConnRe 3 $4824 10330 6326 6500 61585
Customize L0 Detail ectronies
0w 10 em
XN oo | oo
R 4 S4BS7 8041 5658 6500 O 60535

1.2.6 HFEHE
WEBENCH T E AN HEXF s i gh AT A, o m] DA Ly A - T B . 78 iR Wi it
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#rep CSD17313Q2 0.026 32 5 0.17 .

1.4.4 FRIGEST (BR. #. BES. &)

FEREAR T RS AN U5, e B BT OB, B B R U,
SCRBT B L, BURERAMIN LA I LR BF AR . RS 4E45 . DA WEBENCH 17 BA
BRI LT R A7 4B R

SUMMARY

Charts

Schematic
Vin=10.0V Vin=12.5V I Vin=15.0V
— o B

11

1E WEBENCH Bt S B “Charts” A1 “Schematic” PN 0] AKX S BHATIT H . X
PN AR Z ARTET “Charts” B 112 DAEIER I 7 0K A g 1 2 80t P i, e N FRLR 1)
BUHE RN HK,  “Schematic” T o F IS8 B AR B 327 FEER A& . RS DL R PR B ek o
MIXFHAG BRI DUE H,  “Charts” 2 W B 1%, “Schematic” W23 A1 HLEK I 4H
e FEERIRTE R E MR EEEE B AE A I L S R B H RIS AT LLaE N “ Charts” #EAT I
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& FARFEER T IE T (B AT A RIF R . T R RS IO 0 AT LA H - Vin 1Y
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M ML AT M2 A SRR s T AR B MR TR EANR Vin 264F T, M1 Al
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lout=1.4A I lout=1.79A It}
vin(V) | M1(W) | M2(W) | sum(W) vin(V) | M1(W) | M2(W) | sum(W)
15 0.0356 | 0.0104 | 0.046 15 0.0595 | 0.0174 | 0.0769
12.5 | 0.0336 | 0.0124 | 0.046 12,5 | 0.0559 | 0.0209 | 0.0768
10 0.0305 | 0.0155 | 0.046 10 0.0507 | 0.026 | 0.0767
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KTWNEINRE, B2 M1 R Vin B EBFER K. T M2, B vin 35K, M2 BFF 8
FEA, SRR N, RARINKE Vin 5 RS FERE K.

I FLUENT MOS BB Vin BUERFE M AT LUE B, FUB AR ANBE Vin 224K, T MOS B 45
FERE Vin AR, X WMELE A BUCK JFIC IR I R 22 B8 Vin 38R T BRI SR R o E S AL A ) 9
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Vout=3.3V | Pout
lout | M1Pd | M2Pd | LPd | ICPd | A Pd | PdZE | pout Ty | AL
(A) (W) (W) (W) (W) (W) | fb% (W) R

2.000 | 0.056 | 0.124 | 0.083 | 0.076 | 0.339 | 0.779 6.600 0.667

1.200 | 0.026 | 0.059 | 0.030 | 0.076 | 0.191 | 0.000 3.960 0.000

0.600 | 0.010 | 0.024 | 0.007 | 0.076 | 0.118 | 0.380 1.980 0.500
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s “Schematic” JEFEERI AT AT B

Schematic

Click here to view Schematic

TEfF BT LB 24 LA “simulation” by, i Elbs
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30 \\
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Run Simulation!
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Step 1: Select Simulation Type Startup | v

SESTIN areiiew s S

Input Transient

f—— 0.3 @ Load Transient

Steady State

sy “start new simulation” BEATO7 L, JURPER TR S VT LUE 2] 545

Waveform Controls | Resdy. Zeom-in: Click and diag downwsrd, zoom-outdlick snd drag upward
4

VOut sim: 1
Vin sim: 1

te-3 secs

ME R LA B Vin PUE _F S Vout HBCA LRI, TR AR gLl . Bl
A T 8 I Marker sSEE A, 76 H A B4 e FE R B HETE] A 1.144ms. JREEEH Css HUE N
15nF iy ABTTHI A, AT DS 2 L HE R Tss=1.17ms. & 05
Ready. Zoomin: Click and drag downward; zoom-outclick and drag Upward

35

VOut sim: 1

1] 0.4 0.8 12 16
02 06 1 14

te-3 secs

Mark s s e Lol 745 B K A2 B AR “wave control” F1idEAT, AT “wave control” 1%
HLJGE 7T LLE B30 R XHEHE, AMYBEAIN mark 55, ARSI FE B o HoAh 7o 4R 1K) 2 B0 T
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\Waveform Controls | JRe=dy. Zoom-in: Click and drag downward; zoom-outdick and drag
L ! Active Design 84: LM31 -03-02 0o

‘ Simulations for designid 84
Waveform Controls D 1v Simul Start Time Status Alias Node |Mdmemove
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|| Enable Marker || Show Marker Pop-up
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FIH WEBENCH “F &t T 58 508 s Ak, MBI EE, — BT ROy A4k
T, HRIEE— N REIDREA AT —— X R AT H . TR T TR TR
NBEA, SRR R R e T H AR, DIH SN XA ERARERNZD? T
25 R TREM BT 2 K I BRER R B 2 XA B 1 AR 7 & Al T e st iR Bl M LS L B
PR 2 IX L ] AR K B TE S ARASRELL S5 M) TARR ISR 52 FL B A 58 R AR 5 A TF R 13
THEEHLA 254 . WEBENCH $2 (o K #ViT S Dhfe, B EIRIE S A &t 7 R, Pk e izt
TAE!

TES7 44 WEBENCH #4477 BTG I SR 28— T #vise it s AT A BT IR T2 sl i 7= i 1)
SO AEGVEREIRAL; JUARIRIUR: MORMOHACGE L (RIS SRR, SRS . R T
P — R & i R B PR SRS TR R AR S I Ay sl Ea. 9
mE LA R RE TR, — RS Puii B A o VR R K T 95C; i B I il 2 18 AR A
G —IMC SE R, IR S ARNE, HURGEE PR S5m0 R AR 1 F RO A5 3L
MESE N, SEERMAERE N, XSGR s, RASHAMRY. R ER: 5
il 7= b BB AT F e A IR, AR BT AL B TAE IR 2 At T AN R AR v BRI i R Y
LR o Fo e SOV L ) U SR CATC AR B R 3 M kA, FF HLAS 77 i AT SR R B K S5 i
YRR — TR I R A — B

76 JE B 05 B A LA AT LLE S “Run thermal simulation” FbR, i 5 BV AT HEN#4)

Run Thermal Simulation!

H

A7 BB B A AR B F B P AL P B R R e 0, R B S — B s IRBRIR
PCB i) JE AL A Ry, X, BT HELBR S i X S - IR SE 1 B /E WEBENCH #u( ELHR &S HF,
FERGE R AL PAE F] “thermal sim parameters” BWE & M. M BRI KK N: TAEEME,



MBGEAE, RERARRAT, A, SR, RE H A 4 A5 R AT ABOE KUBWRXURE ),
R RABEE AN XU B AR

Thermal Sim Parameters

Operating Condition
Vin: 15 lout: 2

I Ambient Temperature I

On Bottom: 30 °C OnTop: 30 °C
IBoard Condition I
Copper Weight: Board Orientation:
[ 1 0Z.(0.03556 mm) |v] [Component Side Up | *
I Air Flow I
Direction Velocity
el Use
+
i N
. () Fan () None O
b 4 2 )
. (s) LFM () LMM
\2)

| Edge Temperatures |

Edge1 [v¥] Insulated OR 39 | °C

Edge 4 f Edge 2
2+ R e
Insulated OR 1_ Insulated OR
30 | °C 30 | °C

Edge3 [v¥] Insulated OR 39 | °C

FE ARG B B A5 T 2 WEBENCH #1405 ELF () PCB A JAAi 2k, 7 ByEm A0, Wik PCB rhiELk
Z BT, EHREBIMERE SR, 2RI EEAENMT . R ELTT UK T
(AR, $EmiEdiae ), - H PR A fR, AR AR BN T R . R ORI SE /N K
BRNEE RN, i “run simulation” BIR]H46#)5 5 .



P ETEEKR, RGTE 2 25 48R, fE5EEE ST “current simulation” &
iR

WEBTHERM™ SIMULATIONS
[ All WebTHERM™ Simulations ‘ll[ Current Simulation ]

Dpemfllg. Temperatures

BB AR AT B B AELE “all webTHERM simulations” B, AT UUEHATH HLEE . Bk
AR KA AT A B AT DL &Sl “creat a new simulation” %48 .

WEB IHERM '™ SIMULATIUNS

|| AnlwebTHERM™ Simulations || Current Simulation |

Apr 02, 2013 07:47 PM Apr 02, 2013 07:48 PM

Apr 02, 2013 08:20 PM

Apr 02, 2013 08:20 PM

P RS RGE IR oI, RZCIR By, IR IR . A I 7 AR r i (0 A
DTN RN L, A RERE G 7 W5 (R B i R i B Y i il FEAE 50 2, W ELBR
FOIELEYu By 30 P22 125 J, WA — g, s AR 1. MiZRE N 25 FH 60 [,
XA REAEIE 2 ] o
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PR R AT, ATBE 2 M2 (R LE M1,
65.6mW, Fr APEIT BB T M2 BRI i) 2 — 2.

i “junction to ambient” fif i #E 1T BIZR I =S FBHA Rja=69 FE/W,

340C

200C

250C

M2 [F T3 FE 140mW, M1 IR FE
MOS & CSD16301Q2 %4 Tt 45

“junction to case” it

PIRBE R I HABECA Rje=8.4 FE/W, XA R] DI RIE 7 R I 3 2 < #PH Rea=Rja-Rjc=60.6 &
IW. i E A E BTSN 30 B, ] DATHEASE] MOS & M2 ISR THIRE A 0.14*Rac+30=38.5 &,
WEBENCH /i By R H 1) M2 HRE 41 &, 1X& A0 WEBENCH % [E 3 T F 231 R #%,  FrbA
FLEEAS A1 38.5 FEm— 2%, WREISCPR. A T WEBENCH [ISBITNRE, &2 T HIFEMED T

&, HBRRE—H T8,

Operating Temperatures
Layer ‘ Max'l| PDiss.| Manufacturer Part Number
PCB-Top 41°C
IC - Die 36°C 0.4 W Texas Instruments LM3150MH/NOPB
L1 36°C §.25e-2 W Bourns SRU1038-6R2Y
Cout 33°C 1.60e-3 W Sanyo 208VP22M
Cin 34°C 1.40e-3W MuRata GRM21BRE1E475MA
M1 3TeC 6.56e-2W Texas Instruments CSD16301G2
M2 41°C I 0.14 W | Texas Instruments = CSD16301G2
PCB - Bottom 39°C

T EJE MOS % €sD16301Q2 F-HHI#BH, AFHSEAIE—, ik R BEAL B A —FE.
PPHAORE SR, BRI P A R %, BRI B H S AR IR 2 . HL IR R AU A
EiEh, PR s R EIR IR S . EARIE R T 1Al T2-R*P=T1.

T1
THERMAL INFORMATION w
THERMAL METRIC() @ “[;1'::;05102 UNITS I | #PER
B Junction-to-ambient thermal resistance & [ ] IJJ$P
| Suctep Junction-to-case (top) thermal resistance | 84 | T2
= e ow | BRI




BAE T 45 DL HPHS3: Ric (BEF PN 38 A B R H I FFE) , Rja (FEF PN
TR A MHE S S o P T ONEER PN TR, A T IR AR E A R
K, iR AR B E BRIR . AR BT TH AT AT, XS EE W N AR:

ORI Tc=Tj-Rjc*P B{# Tc=Ta+Rca*P
O F PN TR Tji=Ta+Rja*P

O R BPASE S S#BH Rea = Rja—Rjc

X N 2R FE S BR R AT DA B B 1) 2 Ta (RIS Al Te CORREERE) LA P
CHRIHFE) , MREFMIABE AT A5 Tj W8, Tj ZERTEF MU B v B P B i A v 5.
T R E ORI R, A Ta BRI OB ann XU BCE B A, s a0 A AN
22, R Rjc FAFHEPAD

@& sz

Rea i [ oEHiE=S
Rja ft

e i R RS S RS ES S R Ta
i R R IS SR T

-~ R PN RS A SRERE T

Rijc | wrssmms
REH

ﬁ i
RomaE

PL LM3150 HFMHABE B,  ansiualoes A s SR E N 50 B, S IHEE 04w, 4 2R,
] Tj= 50+ Rja*P= 50+ 40*0.1=54 &,

Symbol Parameter Conditions Min Typ Max Units
T Thermal Shutdown Rising 165 ‘C
=0 Thermal Shutdown Hysteresis Falling 15 °C

4 Layer JEDEC Printed Circuit

Board, 9 Vias, No Air Flow 40
8 Junction to Ambient - - "CIW
2 Layer JEDEC Printed Circuit 140

Board. No Air Flow
Bc Junction to Case No Air Flow 4 “cnw

1444 FRBFREE

FF oK YR RS O 02 T W 2T ¢ YRR B AR 8 J5 2558 40 (0 FUE AT IR . AR A 9 T F s
T 25 ) R R R SR AR Sk X AR e AR IR o s YRR AT AR, AT LA A WEBENCH $R LIRS 1
BRI 5% B Y8 A2 75 Bl s o B ARRN 43 BT FF 9 B YR AR SR B A g v

ST ENBENNEERTHMAE T L, XEAHER. FHE M1, EEW
FIH WEBENCH [HIFa 2547 B R BT T 5% FLiE .

BN EHZ D B Vin (AR 7505 T 6 SR B P e s At T YR T I, W R



Component Simulation Parameters X Component Simulation Parameters x
Vin Steady State Vin Steady State

v 25Vin Source Resistance v 3 Vin Input Voltage

B 20 (R Maximum 42

Minimum 0.001 Minimum 6

Units Ohm Units v

Set Default | 0.01 Set Default | 18

New param R selected. New param V selected.

HIEENNEED, —MEWE, —ASEH k. B BRIEE LG S “save changes” HHT
PRAFA T AR, SRJ5 i “strat new simulation” ¥ ¥ 7€ I ) HL R BEAT 0 B .

Step 1: Select Simulation Type [ Steady State | v ]

s— 05 BF[Ar]

S

==
[ = T T T

ST AT BN R E, BONRGE SRS oot s M. JiEaiH)E, Bl
B vout B RoR k. EEFL LTINS E, FETIEM, FIadsinme B, *
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FZRIXANTE, BATR vsw LSBT IR R BRI T Bor i, e — A AT
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ELECTRICAL SIMULATIONS

Waveform Controls | eady. Zoom-in: Click and drag downward; zoom-outclick and drag upward.
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R “CAD” BUEEA A HIERE “CAD export”
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1.5 boost FFREIFETHELH]
Boost JF I FEIE R THRAL IS FEER BUCK BYFFSC HLISRALL, —SERACHI At — 2, 1) G LA AR

BEFF OB T S RN, T OCTRAERE T AR T e N . 78 7 ERAR T OC H IR I — AN R AR M S

XA S e R RAMEA R B . FEIR DS HE RN Vin BRI Vout LUK, 24 Vout KT

Vin J5 2R B A THEThRE, WEBENCH <= [ 5hik#% BOOST JT-5% HLii

Change Inputs

(+)DC ()AC

Vin Min: 3

Vin Max: 5

v
v
Vout: 40 V' lout: g5 A
“C

Amb. Temp: 30

Show Alternate Topologies ||
Show Only Modules ||

Recalculate

BOOST oK HIJFIEM At KMl buck MR, TERE, KA, BAR =AN%AHtaT,
AR S T ANE B AL, AT A% buck HUJE G —TY, XEAFER. AHANHAK
BT 44— boost IR buck JFRHEIRMIIX . HIIET IS £, A2 TFEIH/EH webench Bt
YR A R 78 70 R FH L BRI BT RE, PR A e T G LR

1.5.1 Boost HEHREZSHT

& LM3478 boost FF IR RS, PLXANEEA boost FLES AIEREA 24— T boost HLiE LA
F1 buck HLEE A X 1 o



Rfb1

A% |
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1 *
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g A — M ATt MOS &, FEE BRI G H D1 A IR, D1 A R A% LM3478
BRI, BN e Y R PR ] S G T, BrLA LM3150 X ZEFAS MOS A [ 8 LR FRE

“TEDHFRHIR” . LM3478 IXZK—A MOS I—A A HIFRIE “ BB oHiR” &
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Vin B CanE O R E BT ) o Boost FHEEKAIH T L1 B LB =R A, Vout 1521 F
B, AT LUEF] Vin I8 .

1.5.2 FREFENEREIE

LM3478 FF X FJEA COMP & I T 15 I PR BE A ME o B LAFE LM3478 FE R B
“bode plot” WAFEIMTEX —Ti. AHE LM3478, HERHH COMP & I3 H] 2%4F WEBENCH
R AR T B RE. B EHAT LM3150 B COMP & i, IS HIIA S AMEIE T “ Constant
On-Time (COT)” HARTEL F NEBTERL, T8 T /MBEAHEE. TEE LM3478 [P 3 5 HAE K]
HRZ TR BB
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Start New Simulation
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1.5.3 boost FFREFERRGE
AT EREEERE — N RCRBIE N . fEERRNTEH AT LRI Boost K HLYE S buck FF
KHJRAERCENE Vin 810 EA XA Vin @SR iE . XN ER buck HLES IEGFAH I

Efficiency x
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{sglfouarows
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w
o
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88.00

87.00

5.00e-2 0.15 025 0.35 0.44
loub{A}
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Bt Vin AR, RS AT AR IR, a0

Diode Pd LPd ® MPd x
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0.18 o8
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LRV 7 040 g O™
& ] g 012
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BHTHE K, 24 Vin T Vout I, (HEELIAR] 100%, PR A ETIH, B Vin 14 vout BIFT,
MG OL N AR eI 100% .

1.6 FPGA HLJRBLiHSEH

FPGA FIALER AR /2 KB SE R L%, —MER /- A% FEAT 10 R, I HARYEE 7 PR
R FIRIE 2 A B R B RS . BT LRSS A g st — R E A S 1 F S . 1
%H WEBENCH Ff-IT, TAZIME R FPGA F-M, VEANE T IR ULIA G A4 e T3kl iR N
FLYEA IR BRI B0l o IR FE S TRRIT RS I RIRRS 77, dn RS BGRE F HBLERR, AR A
% JZ PCB BRI KR I HLL iR I H 35 FE

KX SN, WEBENCH $R4L T S H: FPGA FIALFE 2% eRYR T AT RS, & PRtk Th g v
PLR R HE i R BT R R T 2

ERTTHR) 2.3 A1 2.4 5 rhfaj 8442 7 WEBENCH 4 FPGA FELIETHIhAE, AT XN ThEE
aiel, —H—DRT FPGA HIJFE .

1.6.1 FPGA & Frik#
1E WEBENCH 7 J1i% %% FPGA FIALFEZS IR 111, BEN FPGA HLJR 1T T .

ENTER RE S
Power LED LED Architect Power Archit FPGA/P | HotSwap Simple Switcher Filters
Basic S

FE NIRRT FPGA BALHEAE) 5K, W LA B WEBENCH SCHPIL IR 2 M4 ) KNGy
ARH IRt

Step #1 : Select Your FPGA | Select Processors |

[ Texas Instruments | v ]

za All = Series NumLogic

k

Altera
Actel

Atmel

Tavac Inctriimants QUTLR L

TE 7 )i 55451 & £ Altera 1) Cyclone I /A% NI



Step #1 : Select Your FPGA Select Processors
(A |
Part Number 2 ;.| Manufacturer 1 ;.‘ Series HumLogic
EF23E60 Altera Stratix Il 60,440.00 |~
EF23590 Altera Stratix Il 90,960.00
EP3C10 Altera Cyclone Il 10,320.00
EP3C16 Altera Cyclone Il 15,408.00

MRl hr Ja AT AR B4 B RS R BEIRIC R, JF H WEBENCH 2 fiEt5 /1 datasheet FrJHEH2 .
FIER L FPGA 75N FIEFP AR it . iy “add load” RIVANREX L8 RSN LS o

Selected FPGA  Altera Cyclone Ill EP3C120

User 0= : 531

Total RAM : 3888
Memories : 432

Logic Elements : 119088

Package : 780-FBGA

HumDiffChannel - 233

1w

|v] Vecaux

[v] Veed_pll

|v] Vecint

v Vecio#1

-

V0 Banks : 8

IStep #2 : Add FPGA Supply Requirements |

Voltage : 2.50 Current 01
Woltage : 1.20 Current 02
Voltage : 1.20 Current 75
Woltage : 120 Vv Current 0.38

Next Step :

Add Loads =

-

WEBENCH Ayt ik A UL T KRy A, /M 10 bank F HL AR AT KRR 0 F %, o1 R

Select Loads to Add

v Vecio#1

v Vecio#2

[v] Vecio#3

[v] Vecio#a

Voltage :

Voltage

120 vV Current : 038 A
120 vV Current 038 A
120 v Current 038 A
120 v Current 038 A

Next Step : Add Loads >

T

T w

<]




1.6.2 B 4 IR Bt

B FPGA HLIEZNINEE FEIEA 5 B AT HE N RIS BT S, AN L IR AT R PR
NHJUTR “BEC o XIRAR KRBT DUARIEIUH #5k e, If H FPGA I HLIE HL L 7] A
BEATBLE, AR AR SRS A AR SR AN R R A D FE AR AL o
Source List - Gonfigure Your Power Sources

SOURCE_DC_1  DCInput Source #1 Tambient: | 30| "¢ (00 Add Loads FPGA Load Add Load

|VM|n' 1BV VMax: 32 V | [ ] Hot Swap Supply [ [] tsolation Supply

Configure Your Seurces and Loads
Loads assigned to DC Source DC Input Source #1 Ferspecives

LOAD_1 (Ee=) vecaux Load Voltage 25 W Maximum Load Current (ILoadWax) 01 A (Coelete ) =
R 10 B [ [ Rirple Filter [ || Separate Supply [ || DG Supply. [ ] Extemal Sync
[V] Soft Start Time: 1 mSec | Guoup:Mone | Sequence:UP=Anyorder, Down = Any order
LOAD_2 veed_pll Load Voltage 12V Maximum Load Current (ILoadMax) 02 A I
Vout pp Tolerance % qg | % [ [] Ripple Filter [ [] Separate Supply [ [] Lo Supply [ [] Extemal Syne
[¥] SofStart Time: |1 mSec | Guaup:Mone | Sequence:UP = Any order Down = Any order
LoAD_3 Veeint Load Voltage 12 v Maximum Load Current (ILuadMaxn
Vout pp Tolerance %19 | % [ [] Ripple Filter [ [] Separate Supply [ [] oo Supply [ [] Extemsi Syne
[] SoftStart Time: 1 mSee | Graup:Mone | Sequence:UP = Anyorder, Down = Any order
LOAD_4 Vecio#1 Load Voltage 12 v Maximum Load Current (ILoadWax) | 038 A
Voutp-p Tolermnce %19 |% [ [] Ripple Filter [ [] Separate Supply [ [ oo Supply [ [ Extemal sync L

WRFTFERA W 25 FPGA fitr, Bl ami IR K IIR% HL E Vecint Bt e, T BLR
I —B% W7, i “add source” BT, il add source JG R LAE B “HHAR” L T HH—
1T, N source 2.

Source List - Configure Your Power Sources

SOURCE_DC_1 |DC InputSource#1 | Tamblent: 39| *¢ (L) AddLoads FPGA Load Add Load
Vhin: 18|V hiax-[ 32]v [ [ vetswapsuepry | [ soletion supoty

SOURCE DG_2 DClnputSource#2 | Tambient 39| G (osisie) AddLoads | fidd,Lond
VMin: | 18|V VMax: 32 |V [ [] Hot Swap Supply [ [] tsoiation Supply

7t source 2 b rithi “FPGA load” BITWIXEHASINM “RIAR” EdE FPGA MR, 75 EF A& E
1 source 1 ] vecint MHIFR, BARHIES.

I Select Loads to Add Next Stip: Add Loads >

D Vecaux Voltage : 250 WV Current : 01 A

1 [ »

[ ] Veed_pll Voltage 120 vV Current 02 A

Voltage : 120 W Current : 75 A
[] Vecio# Voltage : 120 V Current : 038 A

<]

ANt FPGA HLIE S T LU B Vecint (HBLE “Mh” 47, JF HAT EFSIE source 2, RFECAIRY
MR —— XL, I



Source List - Configure Your Power Sources | Add Source |

SOURCE_DC_1 DC Input Source #1 Tambient: ap| °C { ) Add Loads :| FPGA Load | Add Load |
VMin 18 V VMax: 32V [ |:| Hot Swap Supply [ |:| Isclation Supply

SOURCE DC_2 DClInput Source#2 | Tambient:  3p °C (Cneiete ) Add Loads :| EPGA Load | Add Load |
WMin : 18 V VMax: 32 V [ |:| Hot Swap Supply [ |:| Isclaticn Supply

Loads assigned to DC Source DC InpLt Source #2 Perspectives :
LOAD_22 Hml LoadVoltage: 12 V MaximumLoad Current(lLoadMax): 75 A .
Wout p-p Tolerance % T% [ D Ripple Filter [ D Separate Supply [ D LOO Supply [ D External S
[] Soft Start Time : 1 mBec [ Group : Mone [ Sequence : UP = Any order., Down = Any order.

FPGA HLIF /MR 52 R 5 i “submit project” BIAIHEAT HLIEA (404K o

] Prefer Modules Solutions

| Add Source
Prefer SIMPLE SWITCHER®
ads :| FPGA Load | Add Load | - Solutions
[ ] Use Automotive Only
Submit
ads : | FPGA Load | Add Load | P—

Requirements

Perspectives : |

1.6.3 HIFRRALETT

TE A A A PR B 5 ot AL b, SR B AIE RS 45 FYRR I Fe . WEBENCH &% &
ES FASNERIE T R, HZ4eRRR Rk, X HEECR, v 42 5 PCB A, Z Hhijg ik
A, HEMHB A NER. fFET RSB Ses ik, TELETEWNESE. TNE.



Selected Project:

0 Tuning Solution List Filtering
Lowest @ Efficiency BOM Cost ProjectlD: 4
<= <= iy
BOM Cost w €3 SR R Project Mame :  PA_Project_404
& e n
Smallest Highest 74.0% 88.0%  $12.47 $2496 Intermediate Rails:
Footprint 5 Efficiency Total Efficiency
Foatorint som Cost o Footprint BOM Count Power Dissipation
ootpnn 05! iciency
1850 <= <= 4370 (<=x103 [otalFootprint
£ Total BOM Cost
| [ 4361 J [ $21.85 ] [ 87.68 ]l 1850 4370 78 103
4800 - Total Total Total Total
1600 o :ta Efficienc. | Footprint BOM BOM
200 oltages ¥ %) (mm2) Cost Count
4200 402 7T12,7V 86.10 3186 $24.55 93|
4000 401 1010, 10V 86.18 3307 $22.87 97

g 3600
[ 2400 84.85 3548 52375
2 -+
oo =N ISEHERE , BRI
= 3000 303 69,6V 78.43 2272 $14.10 98
2800
(0 301 1010, 10V 75.69 1855 $1252 84
2600 L |
2a00 | b4 408 None 7723 2714 $19.41 81
) a
2200 |/ L 302 7127V 75.00 1899 $1247 86
2000 e - - -
@ 306 25,2V 7658 opt=3 price=2 OPT_TABLE
304 None 7421  3042.9520580218978 2499.300541201722
T4 76 78 80 82 24 86 a8
305 334,33V 74.32 2324 $16.20 93 .
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MEFFTLUE S, HER 2 WCRFKT 1.5 NE 78, (H72 PCB (A HALAN T 24%, HAH
Y, XN HIRRIE . FrOeiE BT E 2.

WE TSR HTREE, Sili “view project details” 3 0 Friifbik £, i HE
BENCH® Project

Selected Project : Next Step: View Project Details ->

ProjectiD: 4 B

Project Mame :  PA_Project_404 ‘
I

Intarmadiata Raile « RO RV

1.6.4 HJES F R4k
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MR 86.2 84.2 SRR PEAC 2%
Z N \| Supply 4 A FF
! - @ 1% 37%
BOM Cost ($)
BOM Cost ($)
JRRA 22.93 21.52 SURAPEAIC 6%
ARG Supply 4 [HFR I
Footprint (mm2)
Footprint (mm2)
S THIAR 3249 3437 A
5.8%

MR LRI LA H, A% supply 4 J5 S FEAIK 7 6% , 1H 2 BT DI#EsE i S 20 supply
4 BT supply 1 EREINALHEE 77, A9k 1R THAR 5.8% M HE K ALERCR 2% M FF (K. XA KE I
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1% e HYRLE B A iy “creat project” BENGES AN LA AL . G0 A
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Next Step: ‘Create Project

. Create Project Designs |

1.6.5 IR 4 E BB

RO A B B AR R, SR B T O e AN A . XN R 2 B R B AR T
UK FEA RS LA A B, IX LA Rk
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Power Architect - Project Navigator Optimization Tuning Charts S
ProjectiD: 7 Lowest B veeeev ) veszmev ] viesszev

@ 03 @El

Efficiency x

BOM Cost
ProjectName :  PA_Project_407 (modified from 404

Intermediate Rails : 69,6V Smallest Highest x
Total Efficiency 85.6% Footprint Efficiency s
Power Dissipation 46W w200
Total Footprint 4,543 mm2 w200
Total BOM Cost $29.41 Footprint Cost Efficiency .

)

Advanced Options
Soft Start Time (ms):

ims <
4 o)
requency: Operating Values Bill of Materials
250kHz < 250  kHz<1.5MHz Moty Dpsrating Poirt BOM Cost: $1.85  “FostorintIs somponent footorint us e per sids.
Ll ) \.._..|=.4..|..4n,.4m.....\=..\ o Vi -
e — | il A -
= : G| T gET G = D
Current Design: #105 e
IC| LM20333 =
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source DC —
Vout 9V A
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Notes: [ a
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