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

Free Download =

LTpowerCAD Design a Power Converter In Five Simple Steps
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Download ANALOG

AHEAD OF WHAT'S POSSIBLE™

Go tohttps://www.analog.com/en/desigrcenter/ltpowercad.html

Download & install LTpowerCAD Il program (Free) for your Windows PC

Questions?
L TpowerCAD@analog.com
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System Minimum Requirements
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v PC with Microsoft Windows 7 or later OS
v Microsoft .NET Framework 4.7.2 or Higher

v Microsoft Office Excel (for Legacy Excel design ts@snly)
v LTspicéSPICE simulation softwaffer Export to LTspice feature use)
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| f ANBXtE NExtt Next
| f ACD}e&

'S5 LL

AHEAD OF WHAT'S POSSIBLE™

Al 2

1] SaAa y 2 2
O2YLX SGS (KS LYé'IffI')\ZV
r N r N
) LTpowerCADV2.0 = 79 LTpowerCADV20 =] ) LTpowerCADV2.0 =] = ] ) UTpowerCADV20 =] % ]
‘Welcome to the LTpowerCADv2.0 Setup Wizard A Select Installation Folder N Confirm Installation N Installation Complete [l
- S 4 = ==
The nstaler wil quide you throuch the steps requined to install LTpowerCAD2.0 on your computer, The nstaler il install LT powerCADv2,0 o the following folder. The nstaller i readly to install LT powerCADY2.0 on pour computer, LTpomerCADv2.0 has been successfull instaled
Toinstallin this foider. click "Neat". Toinstallto a diferent falder. enter it below or click "Browse” Cick "Nest” to start the installation Cick "Close” o exi.
Folder
IIZ \Program Files [(+86]\LTC\LT powerCAD 2\ Browse. ‘ ‘
'
"wARNING: This computer program s protected by copyriaht law and internationsl reclies. Install LTpowerCADv2.0 for yourse, or for znyone who uses this computer:
Unauthrized duplication or cistibution of this progtam, ar any porion of it may result in severe civl
or criminal penalties, and willbe prosecuted to the masimum exlent possible under the law. - et o N 5
Please use Windows Update to check for any critical updates to the (ameworl
) dust me
Cancel <Back Neds | Concel | [ <Back | [ Hewr | Concel | [ <Back | [ Hews | Cancel <Back
[ % . . .
" The installation will placashortcut to LTpowerCAD Il on the desktop
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Designng with LTpowerCAD
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Supply Design Procedure ANHOS
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Part Search

/

Enter Supply Spec.

!

Search / Select Part

Design Tool l'

[Component 4m) Power Stage Desig \

Libraries 1 LTspice
. . Export toLTspice
Optimize Efficiency for more
simulation
(optional)

Loop / Transient Desig

View layout 1

example (OPT) Design Summary / BOM /

LTpowerCAD Il Design Tool Quick Start Guide. Copyright ©2021 Analog Devices, Inc. All rights reserved.



Main Window ANALOo
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Start aPower Converter Design

powerCAD

B (e
—ifi

Supply Design  System Design Simulation Open File

Start anLTpowerPlannéM
System Block Diagram

Uspice LaunchLTspic& Simulation Tool

Open Chain Signal Power Configurator

Extra Tools, Programs

w7
R/

Sig. Chain Power Toolbox Contact Sync/Release

Sales / Suppoi€ontacts

LTpowerCAD Il Design Tool V2.7.2 ANALOG ) )
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Part Search
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[&F LTpowerCAD I1V2.7.2

> ANALOG

Enter Supply DEVICES

Specificatior\ o
Converter Specification

S_e lect any LTpowerCAD Design Tool vz7.2
Des | red Featu res Copyright © 2021, Analog Devices Inc. All rights reserved.

- [m] X

T LINeAR.

Optional Features  Datasheet Schematic Pin Configuration Search Options
Synchronous f
Converter Topology | Search Parts
[ Burst
. S —
utput Module Run / Enable 12V, 1Vour, 30A DG/OC pModule Regulator MG‘:F?P}"TIMW All Parts
. | 10g Vout? [ 1] v . Ext. Clock ;
o y Power " [ oun H A vin [ Output Trackin, e s s
Vin nam. v ou [ 20] -L P g 1 =z e T
Yin max. v Supplv Monolithic IC [ Raméte Sensing “ S [T ] Keep Search Page Open
:- -------- I g Margln ng EUTO A5 %gé‘f (| N‘I esm
Power Good L2
i = i N i TITTIE =
i [] Parallel S S0 | [compo
Max. Paralleled i : = Vot o [ conFa
i | contraller [] Low EMI/ Silent ) P iy )
1 1 0k (5]
) Enter ixw. for Best R::(B Other ! - NYWI_VO"" [ 2C/PMBus e o 4 * « Find Part (##£4) -d
= =
SearCh for reausneyan. : S h Product i EISOIEM PINS HOT LSED M THIS BIRCUIT = I XXX X ind Part ( ) n
Int. & Ext. Comp. CLECUT WIDEFLUN, R3O0, o S
Max, Height mm earc | P P, oAl LN, S TEME, TENE -
B est Parts \ s |:| ! ]_: [] Automative TI-LEAD |san?:-|:‘$;ﬁmm s.01mm)
i | S ——————— S - [] MP Temp. Grade Totn = 125°C, = AT Oty =4°BN By = 6704 g = A5°CAY
- Solutions Types TR = ? A B
< >
PWM Converters LDOs Protection Controllers Switch-Cap Converters
Search For Parts | Search For Solutions |
Design Tool -
‘%“9%‘ Website (2) part # (A) Topology (P Type (A Description (R) Vear Released () Total EFf. @ 500kHz or min. (%) (=) Total Ef. @ 2MHzormax (%) () Part# Outputs (2) Part # Phases (A) Part Min. Vin () (=) Part Max Vin (V) {
y F. LTh454T Buck uMadule 30A DC/DC Step-Down pModule Regulator 2016 90.81 8378 1 1 47 15 0n
Launch S
{ 46 od 0 DA p Do D D od p 0 g 0 8 0
Design Tool -
{ 636 od 0A d g 0 th O oltage/ O p p 016 90.6 8
Web
) 636 od DA d g o] 1 ed d 016 90.6 8
o -
% 0 B ono 0 0 ono p-Do g o] 0 928 8 0
BE
W "_ o LTC7130 Buck Manolithic 20Vin, 20A Monolithic Buck Converter with Ultra-Low DCR Sen|2016 9148 88.54 1 1 45 20 Q
- el
PL)' r‘i _— LT3740 Buck Controller wide Operating Range, Valley Mode, No RSENSE Synchronous 2006 1 1 22 22 0
> el
* " l auz)
LegaCy (Excel) —l— P e - e —r— P - = "
< >
Design Tod|
g LTpowerCAD May Not Support All ADI/LT Power Parts. For More Parts Click The Web Search Button. Results : 43

* |f the tool launch icon is gray tool is not yet availablé If no operating conditions are entered then default solution (demo board configuration) will be launched
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Solutions Search

Search

Solutions
\

Built-in

Solutions ™~

Your User
Solutions

[&F LTpowerCAD 11 V2,72
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LTpowerCAD Design Tool vz72

Copyright © 2021, Analog Devices Inc. All rights reserved.

e

O X

Controller

Ref Design 5-12Vin to 10A 1V 500

Converter Specification Datasheet Schematic Pin Configuration Sea
Converter Topology | Buck Y TOP VIEw
Converter Type | All V LBl §
Output 1 1.5V, 20A, 300KHz High Current Step-Down Converter 2558
Module FIENSIRE
Vinmin. | 10.8] v — Vout? | v Vin ne e . " e .
) ou s ] . Se— — vosns[T1 1 s
Vin nom. 12 v i POWEI’ lout1 10| A o Tmnm"””"" :\st. |
o _L 100 SEHSE | = Vosns Q_J [ -li TG
Vinmax | 132V Supply Monolithic I1C PR SeiR L YR T E
; I RN e T8 imifa] SEMD | 73] Be
| — i Yo Vi |51 | 113] pean
#0utputs | One ¥ i \ - oy | | B0 i N:z: &l | i1 my
— of
Max. Paralleled 1 i e i v 4 L
i | Contraller ot o H N R
- | Vout =z gz =
Search Solutions H — b 5 22 Fl = .
i =g Fing
1 = 000 —] MODEPLLIN =]
! T V" - =
! I Ve . UDE PACKAGE
H — 20-LEAD (3mm » 4mm) PLASTIC OFN
T = 1257 B3 = 43T
EXPOSED PAD (PIN 21) 15 SGND. MUST BE SOLDERED TO PCE
*“%ﬁ LDOs Protection Controllers Switch-Cap Converters
Search For Pal Search For Solutions
i~ Built-In Solutions :
(A) Part Mame (=) Type (~) Solution Name (M) Minvin () (M) Max Vin () (D) #outputs (M) Vouri(y) (W lour1 (&) (%) EE1() (~) Solution Area (mm2)  (~) Fsw (kMz)  (A) #Phases  (A) Current Sensing  (~) Bench Verified  (~) Solution
ontroller esign 3-12Vin to 3 ’ ense alse ense Sens
LTC32857 Controll Ref Design 5-12Vin to 104 1V 50C| 5 14 1 1 10 84,56 2034 514 1 Rsi Fal Rs S
LTC38567 Controller Ref Design 5-12Vin to 10A 1V 50C|5 14 1 1 10 86.3 192.4 514 1 DCR False DCR Sensing

10//

LTpowerCAD May Not Support All ADI/LT Power Parts. For More Parts Click The Web Search Button.

LTC3833 Controller Ref Design 5-12Vin to 10A 1V 50C|5 14 1 1 10 83.75 201.6 502 1 Rsense False Rsense Sens
LT86425 Monalithic Demo Board DC2560A 3 18 1 119 10 85.01 a9 2022 1 Internal True 3-18Vinto 1.
LTM4626 uModule Demo Board DC2665A-A 7 20 1 1 12 87.08 270.2 584 1 Internal True 7-20Vin to 1\
LTM4638 uModule Demc Board DC2665A-B 7 20 1 1 15 87.68 270.2 572 1 Internal True 7-20Vin to T\

\|Jser Solutions:
Results : 30

LTpowerCAD Il Design Tool Quick Start Guide. Copyright ©2021 Analog Devices, Inc. All rights reserved.
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Power Stagdesign Tab

[E¥ LTpowerCAD 11 V2.7.2 - LTC3851A DC1432A modified for DCR sense.ftpc

File Help

Part
Operating

L —
User Entry :
Calculated :

Pouwser Stage Design E Loss Estimate & Break Down % Loop Comp. & Load Transient % Power Design Summary

SR A A [H Sy

[

Part Specs
L H t Max Vin 38V
IMItS e
MaxVout:[ 55|V
Sugg. Max lout :| 1000[ A
Min Sw. Freq.:| 250 kHz
Max Sw. Freq.

Design Specs

Operating

Vin min:|  45|v

L. Vinnom:| 12|V

C d t Vinmax:| 14V
onaiuons Suitching Freq:| 350 kkiz

Ta:

Output Rail 1
Vout1

lout1 :

11//

Vin(nor

m)

LTC3851A - Synchronous Step-Down Switching Supply

12V

VIN

_ 7|7CjnB

Cin Total IRMS | 4.949 A
Cin Total PLoss | 0.151W

Feedback
Sug.Rt1 604 kQ
Rl 604k0
cff1 oF
Sug.Rb1 698 kQ
Rb1 69.8 kQ
Cfit1 pF

Cth1

Duty & Ton
Vout1 Duty [12.433%

Ton1 @ Vin Max

304 ns

Toff1 @ Vin Min | 1909.8:ns

Sw. Freq.
Desired Fsw | 350 kHz
Sug. Rfreq | 97.6kQ

Rfreq| 97.6kQ
Act. Fsw | 350 kHz

LTpowerCAD Il Design Tool Quick Start Guide. Copyright ©2021 Analog Devices, Inc. All rights reserved.

Input Bulk |CinC Input Ceramic
MFR. | PANASONIC | (e MFR. MURATA

_— Part# | 165VP150M '_-E', T Part# GRM32DR71E Inductor
CNom.| 150 pF —— CNom.  224F Desired iLRipple 40 %
c [Lasor c [ 10hr sug.L1 . 062uH Parallel Operation
ESR|  30mQ ESR 4mQ L1 0dpH Current Limit # Paralleled 1
DCR | 1.85mQ
Bt nH et nH Target lout1 Limit Margin | 130% lout / Phase 5
# Cap ! ¥ cap 2 MR mi Target lout! Limit | 19.5A
Part# 744311047 arget foutt Hmi ! Output Voltage
"
VouT U1 " Mton iLRipple % 620% ILIM Prog. [ 50 ¥ mV Vout1 Prog. | 1492V
! I ! p i Peak | 19.666/A GND=30mV, FLOAT=50mV, INTVCC=75mV Vout1 Ripple +/- | 1.431%
Rt TG 1x| FDMS7578 Vout1 Ripple (pk-pk) 42.691mV
el .
Cff1 __L1_DCR
SW | VouT
R P Co CoB
VFB X Mbot1 Rsi e =t 5
Rb1 Cfit1 BG X ;11 x| Foms8ss8s s T T
7 L
L — Rp1 \ —L— Output Ceramic -1~ Output Bulk
- - A A S MFR, TDK - MFR. = PANASONIC
' i i Part# CGA4J1X7R0J Part# EEFSX0G331E
o I Component Libraries i -
— Nom.|  10uF CNom.| 330uF
- O showAll @ sh e
Rthi SugRsl | 464 k0 O Show Al ® Show Suggesteitt-in Parts User Parts 1 Parts  |Clear Search Entries ¢ o735 c BT
ITH Rs1 47kQ * Loss values calculated at Vin nom. and lout max. ESR 1.01 mQ ESR 9mQ
PlossRs1 | 3.336 mW PIT S ESL 0.48 nH ESL 1.2 nH
Gthp1 Sug. Rp1 | 1000000 : Cap 1 #Cap 2
Rp1 | OPEN kO (~) Vendar (2) Hame Area{mm2) DC Loss(W)  AC Loss(W) Total Loss(W)
Clear Clear
. COILCRAFT XAL7070-551ME |54 0.576 0.041 0.617
Compensatlon COILCRAFT XALT070-651ME |54 0.707 0.302 1.009
Cth1| 1000 pF Sense+ COILCRAFT XALB08O-681ME[73 0557 0.343 oo
Rth1| 5.11kQ PANASONIC ETQPSMRGBYLL (100 l0.707
Clhp'\ 220 PF ! CS1 PANASONIC ETQPAMRATKLC (109 10.624
Sense- I
FREQ  Suggested Pt 4+ Parts inLbrary
— Rf GND * So far only Wurth and Coilcraft provide AC loss estimations. Comparing AC loss between ver|
- req I . Vendor Search Tools
= Sensindgonfigurations  |we= VG (s, OTDK mubata oPulse sis
L=
L I

ANALOG
DEVICES
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Suggestedalues &calc parameters

User enteredactual component
values& desired requirements

Design Steps

1. Select a switching frequencyg,)
higherfs,, smaller L/C size but higher loss

2. Selectinductor, Qurrent sensing
Inductor affects its current ripple
Selectsufficient D& Saturationrated
Check current sensingetupand limit

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



Schematic Warnings
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C
Ceramic CIN
MIFR.
art #
C 22 uF
ESR 2 mi}
Cap 1

SW

’I >
TG :

Inductor
Desired iL Ripple 40 %
Sug. L1 0228 pH
L1 D56 pH
DCR 17 mQ
MFR.
Part =
iL Ripple % [JETEY%

iL Peak 21.63 A

Ploss Rsl
Sug. Rpl
Rpl

f||—|§Mbut1
BG ! | 0x

0.047 pF
6.98 kO
402 k0
274 mW

CQPEN k(2
715 k0

!
=

Current Limit
Target lout Limit Margin =~ 150 %
Target Iout Limit 30 A
iL pk@ Target Iout Limit  31.63 A
iL vhy@ Target lout Limit  28.37 A&

VRMG: Set 0.6V - 2V (or GMD=30mV, INTVCC=>5
VRNG 2V
Actual VRMNG 2V

Vsense max prog. 100 mv

Coc

I
[ ——

DCR Current Sensing
Act. Iol Limit = 96.34 A
iL1 Pk@ lol Limit  97.97 A
Wensl P@ Iol Max 266 mV
Wens1 Wly@ lol Max  16.93 mV
Vsnsl Rip. (pk-pk) | 9.66 mV

LTpowerCAD Il Design Tool Quick Start Guide. Copyright ©2021 Analog Devices, Inc. All rights reserved.
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Warnings Guide for Proper Supply Design

B Songwarning (recommendations / limits exceeded)

Soft Warning (parameter slightly outside recommended)



Design Curves vs Vin
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24 LTpowerCAD || V2.7.2 - LTC3851A DC1432A modified for DCR sense.ltps
File Help

c

@ Power Stage Design

E Loss Estimate & Break Down

= X
Loop Comp. & Load Transient

% Power Design Summary ‘

T |G WA A[EH Sy =

TOOL

LTC3851A - Synchronous Step-Down Switching Supply

Project Name:

DC1432A-A Modified DCR Sense

Date:

Calculated : l:l
r~ Part Specs
Max Vin:
Min Vin: Win(narm)
Max Vout :
Sugg. Max lout:
Min Sw. Freq.: 250
Max Sw. Freq.: -
~Design Specs =
Vinmin:| 45V Cin Total IRMS | 4349/
Vinnom: 12V Cin Total Ploss | 0.151\W
Win ma : 14V
Switching Freq:| 330 kHz
T: 25°C vouT
Qutput Rail 1
Voutl:
loutl

Sug.Rtl | 604k0
Rel| 604KD
CHl oF

Sug.Rb1 | 608k
Ro1| 69.8KQ
it oF

Cth1

Duty & Ton
Vout1 Duty | 1243373%
Tonl @ Vin Max ~ 304ns
Toff1 @ ¥in Min |1908.8ns

Sw. Freq.
Desired Fsw | 330 kHz
Sug. Rfreq | 97.6 k1

Rfreq| 97.6 k0
Act.Fsw | 350kHz

F

C2NJ NBOGASGAY 3

Feedback Rt1
Rb1

Current

Current

12V I [T Design Curves

1904
180A
1704
160 A
150 A
1404
1304

1204

11.0A

700 A

6.50 A

6.00 A

550 A

5004

Select Qutput Rail #:

Inductor Current @ lout Max vs. Vin

62%

60%

58%

56%

54%

Current Ripple

52%

50%

48%

50V 60V 70V 80V 90V 10.0V11.0V120V130V
Vin

iLpk iLvly iLde

Input Cap. RMS Current @ lout Max vs. Vin

50V 60V 70V 80V 90V 100V 110V 120V 130V
Vin

\ - @

OutputRail #1

IL Avg. Limit, lout Limit & lout Max vs. Vin

Design Curves vs. Vin

Designer:

Parallel Operation

50V 60V 70V 80V 90V 100V 110V 120V 130V
Vin

ildc lout

50V 60V 70V 80V 90V 100V 110V 120V 130V
Vin

#Paralleled | 1
lout/ Phase | 154

Qutput Voltage

Woutl Prog. | 1492V
Wout1 Ripple +/- | 1431%
Vout Ripple (pk-pk) |42,691 mV

vout

LTpowerCAD Il Design Tool Quick Start Guide. Copyright ©2021 Analog Devices, Inc. All rights reserved.

Dutput Ceramic
MFR. TDK
Part | CGAAIXTRO)

o
=1
l==]

Output Bulk
MFR. | PANASONIC
Part® EEFSKOGI31E

Nom. 10 pF CMNom.| 330pF
¢ |a72syr c | 30w
ESR | 101mQ BR 9m0
BSL | 048nH Bl 12nH
scap| 1 2Cep| 2

lodified with DCR Sense

RS&AIYy Qa eheaslMBVyninge i2nwil) herisltSchaddriSoNipoiehty hvesififiehScurent ratings
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Layout Example

[T LTpowerCAD I1V2.7.2 - LTC3851A DC1432A modified for DCR senseltpc

File Help

Power Stage Design H Loss Estimate & Break Down % Loop Comp. & Load Transient % Power Design Summary
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[& Layout Example

Demo Board Layout Example
(Top & Bottom Layers Only)
TOP LAYER

BOTTOM LAYER

[ Layout Ecample - o

Power Stage PCB Layout (Buck)

N = sw L Rsense ouT

J I"‘” 4

08 > Rioad
>

Kelvin Sense

Key Layout Points : (see ADI App Notes AN136 and AN139 )

1) Minimize the ‘hot loop' length including ceramic Cin, top FET QT
and bottom FET QB to reduce EMI noise.
2) Minimize electrical and thermal impedance for high current paths: using
wide and short solid copper areas, multiple vias near power components.
3) Place controller circuits on GND or Vout area (or on PCB bottom side)
4) Kelvin Sense current sensing signal traces and avoid noise coupling

Minimize the “hot Innp"AT

Conceptual Layout Example (Buck Power Stage)

Option 1
Foooo Rspsr 0pTy
1
o~
-
w offE T e —

Minimize the “hot loop”.

Option 2

Rth\r (OPT)

Vour

ze the “hot loop™.

g e e @ =5 = K
User Entry SN WS =E e E o
Calculated »
PartSpecs ——————————— _ _ H H
T, LTC3851A - Synchronous Step-Down Switching Supply \
Min Vin: 4V .
Vin{norm) 12V
Max Vout : 5.5V - VIN
Sugg. Max lout:| 1000| & CinB  'nput Bulk CinC Input Ceramic
Min Ser Freq || 250|kHz /lq MFR. | PANASONIC i MFR. | MURATA nducior
Max Sw. Freq.:|  750| kHz 'I'_ T Pa# 165VPISOM T Part# | GRM32DR71E o
—— CHNom. 150F — CNom.| 22)F Desired il Ripple  407%
[ Design Specs —————————— - ¢ [ 150F - c up Sug.L1 | 0:62|uH
Vinmin:| 4.3V Cin Total RMS | 49494 SR 30mO R 20 L1 O4uH
Vinnom:| 12V Cin Total PLoss | 0.151W ESL nH EsL nH DCR | 1.85m0
Vin max : 14|y Target lout Limil
: #Cap 1 #Cap 2 MFR. WURTH
Switching Freq:| 350 kHz Part# | 744311047 Target lou
Ta:  25/°C VouT U1 D= ‘M10p1 iLRipple% = 62% It
1 I =
Output Rail 1 | | e il Peakc 196564 GND=30m,
. x
Voutl : M?E v Feedback Rt1 Cff1 TG el =
loutt: A Sug.Rt1| 604KQ
Rtl| 60.4Kk0 swW p—
oA P (VFB , |—jll Mbot1
1 I
Sug Rb1| 608D Rb1 Cfit1 BG | 1| FDMs83585
Rb1| 628Kk0 B
ciitt pF -
cs1 [ 0.047)uF
—
- SugRsl | 464K0 DCR Current
Gth1 Rth1 Rt | ATKO et o] Lim
|| ITH . lo1 Limit
PlossRel | 3336mW iL1 PK@ lo1 Limit
Cthpi Sug. Rp1 | 10000 kO Vans1 Pk@ lo1 Max
Rpl] OPEN k1 VsnsT Rip. (pk-pk]
Duty & Ton Compensation
Vout! Duty [12.433% cth1| 1000 pF Sense+
Ton1 @ Vin Max 304 /ns Rth1| 5.11kD
Toffl @ Vin Min | 1909.8/ns Cthpl | 220pF Select Rsense Sensing Cs1 T
Sw. Freq. Sense-
Desired Fsw | 350 kHz FREQ
Sug, Rfreq | 97.6 k2 GND
Rfreq| 7.6 k0 = Rireq
Act.Fsw | 350 kHz J—_ Reference Design - Linear Technolo:

14//

* Demo Board Top and Bottom Layer (Copper & Placement), Layout general guidelines

LTpowerCAD Il Design Tool Quick Start Guide. Copyright ©2021 Analog Devices, Inc. All rights reserved.




oSS

Outputs on
Separate Tabs>

Specify or Select

Inductor & MOSFET
~

AC Loss 7

User entered or
from Inductor
Library (API)

External Bias™]

exrvee: | v - 1)
FET Vil Rail Total Power Loss @ Full Load 0%
i pin:| 71085 |w

Estimate & Breakdown Tab

ANALOG
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[zm LTpowerCAD Il V2.7.2 - LTC7802_Demo_Board_DC28224 Itpc

m
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Pout: 66.62 w
Ploss:| 4465 |w
Vgs n:l 9372 |% 20%
N Cursors

anller lout 13.63 A

Qg B 0439 (% 0% I | | | | I | | | 5000 mW
PlLoss 272 w

0% I I - [ | oow
00A 20A 404 60A 80A 10.0A 120A 140A 16.0A 180A 200A
Load Current (A)
Export data / Import bench data to compare—y. o | [ Ceartmported

— O X
File Hel,
K Freeze Plots to Compare
=
@ Power Stage Design H Loss Estimate & Break Down Loop Comp. & Load Transient % Power Design Summary /
4  Design Specs For CCM Mode Only [ Inductor AC Loss Entered by User
3 Vinmin:| 6V MOSFETs
g — = '~
El Vinnom: 24V Control MOSFET Freeze Plots
5 Vinmax:| 36V Vendor : |INFINEON : -
<] == Select Rail #1 (3.331V) Efficiency & Power Loss .
| Sw. Freq:| 362 kHz Part : |BSCOSANCA ( ) Effi 24 Rail #1 (3.331V) Power Loss Breakdown (Full Load)
E Vout:|3331 v Vdss: (40 |v #Fets:[1 | pes 100 %
= lout:|_20/A Qg: |51 |nC Qgd: |14 | nC
£ Te i [25)%C Rdson: 657 | m0 qgs: |21 nC
3 = = .
== Inductor Rg: |22 n Vmiller: |32 |V 0%
Inductor : (XALTE Vdiode: 092 | v vih: 18 v
L: | 08uH 1063 210
’—S e, [28ama Ploss: | 1. W/Fet  Coss: pF
e 8a: |50 |°cw  ATa: (5315 |°C a0%
Bwa: | 247 °CW -
\$ Sync MOSFET
Vendar: |INFINEON
Select
Inductor Loss Part : |BSCO22N04]
2 — 70%
Tw:| 25 |°C Vdss: (40 |V #Fets: |1 pcs
DCR @ Tw: | 208 mO ag: 151 |nc Qgd: |36 nC
DCR boss : (10851 W Rdson: (233 | mQ Qgs: |55 | nC
AC Loss: (0408 W .
z T ta\lms 126 | w Ro: |12 |0 Viller: |28 v bo%
B Vdiode: (084 | v Vih:[18 |V
Budk v Ploss: (1002 | W/Fet  Cass:|630 | pF g g
v L5000 o L1500 |9 B
8ja: W ATja: C g‘ 0% '§
QT.| Estimate % 5
L y Ny < £
'our )
Qﬂ vin [ 2] v Breakdown of All Losses
3 0%
External Bias

@ Control Fet Conduction (0.372W,8.34%)
= Control Fet Turn On (0.439W,9.84%)
= Control Fet Turn Off (0.251W,5.62%)
= Control Fet Driving (0.009W,0.2%)

“ Sync Fet Conduction (0.819W,18.35%)
= Sync Fet Driving (0.028W,0.63%)

= Sync Fet Body Diode (0.182W,4.08%)
“ Inductor DCR (0.849W,19.02%)

= Inductor AC (0.408W,9.14%)

" Rsense (0.816W,18.28%)

= Cin Losses (0.28W,6.27%)

= Cout (0.01W,0.22%)
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PowerMOSFET Library

Suggested MOSFETSs for conditions (by lowest power loss) AECQ
V2

Power MOSFET Library n
() Show All @ Show Suggested Control FET Key: Built-in Parts : User Parts : [] Show Only AEC-Q Parts  |Clear Search Entries|
Vin ()] lout (&) = Parallel FETs I:l pes. (for MOSFET Loss Calculation) Update Search
FI Iter All Parts User Parts
Searchs~ L () Vendor (&) Name Control FET Loss (W) Area (mm2) Loss/Area (W/cm?) (#) Vdss(V) ®vgsiy  (RMRasim) (R ag
s ear| Clear]
VISHAY SiR4260P 1.167 32.9 3.35 40 45 10.19 93 A
INFINEON BSZ034N04LS  |1.184 116 10.24 40 45 332 13
INFINEON BSCO32ND4LS  |1.242 34 3.66 40 45 a1 13
REMNESAS RIK0O451DPB 1341 20.9 4.49 40 45 6.84 14
INFINEON BSZ028N04LS 1427 116 12.34 40 45 2.65 16
VISHAY SUAT2ADP 1428 3397.2 0.04 40 45 3.86 14.8
INFINEON BSZO9TNO4LS  |145 116 12.54 40 45 11.04 86
VISHAY SIR422DP 1459 329 4.44 40 45 6.38 16.1
INFINEON BSCO26MNO4LS  |1.491 34 4.39 40 45 255 16
INFINEON BSCO93N04LS-G |1.503 34 4.42 40 45 10.65 86
OMNSEMI FDMC8321L 1.506 116 13.03 40 45 261 21
AOS AONG144 151 31.5 4.8 40 45 262 22
TOSHIBA TPHTR204PL 1.528 328 4.66 40 45 6.74 12
TOSHIBA TPNTR504PL 1545 13 11.92 40 45 7.03 12
< >
# Suggested Parts: 198 #Parts in Library: 200
Vendor Links
T H 1 ALPHA & OMEGA
D infineon  NEXperia prumsuey TOSHIBA
ﬂ v Leading Innovation 2>

16//

Links to Vendor
Parametric Search

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

Power MOSFET Library

) Show All @) Show Suggested Sync. FET 2y :  Built-in Parts : User Parts : show Only AEC-Q Parts  |Clear Search Entries

Add your

* Enter Parameters Into Green Cells To Add a New Component =

own Parts
Nin V) lout (&)  #Parallel FETs pes. (for MOSFET Loss Calculation) Update Search|

All Parts User Parts
() PartName @ vgsiy  ()Rastma) (R ogling (W)vgs2y  (A)Rds20
Cle
USER MEW PART 25 45 1 40 10 09
>
#5uggested Parts: O #Parts in Library: 200
Vendor Links

o

[T Tr—

(nfineon nexperia pAzsez: TOSHIBA |

TrTT I
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Powerlnductor Library

Suggested Inductors (by lowest power loss, AC Loss provided by Vendor API)

INDUCTOR Library

© Show All O Show Suggest Show Suggested w/ AC Loss Info Key: Built-in Parts : User Parts :
* Loss values calculated at Vin nom. and lout max.

All Parts. User Parts

[ Show Only AEC-Q Parts

Clear Search Entries|

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

User Library

* So far enly Wurth and Coilcraft provide Al .
( Vendor Search Tools

NS 7
e/ =l Codlcnc

Passes conditions to
vendor for extra

v o et ot o) =D

analysis / comparisons | = et

-0

(&) Vendor (A) Name Area(mm2) DCLoss(W)  AC Loss(W) Total Loss(W) (&) LiuH) (ALTolts)  (A)DCRmMA)  (A)DCRTol(%) ()1 5at(a) [ON:-CT )
Clear] c
COILCRAFT XAL6030-561ME (41.7 0.688 0.22 0.908 0.56 20 3.01 10 29 30 22
COILCRAFT XAL6020-601ME [44.3 1.472 0.197 1.669 0.6 20 6.45 10 25 30 185
COILCRAFT XAL7070-551ME |54 10.325 [0.19 0.515 0.55 20 1.42 10 43 30 29
COILCRAFT | XALT070-651ME|54 0399 l0.081 048 0.65 20 175 10 40 30 265
COILCRAFT | XAL7030-601ME|64 [0.685 o257 0942 0.6 20 3 10 36 30 2
COILCRAFT | XALB080-681ME|73 o312 [0.104 o418 0.68 20 138 10 38 30 37
COILCRAFT  |XAL1030-561ME[123.9  [0.572 o212 0784 056 20 25 10 a4 30 32
COILCRAFT  |MLCI555-551MI[1822  |0.307 021 0517 0.55 20 134 10 357 20 223
COILCRAFT XAL1350-631NE |187.4 0.342 10.169 0.511 0.63 30 1.5 10 T4 30 38
COILCRAFT SER2012-601ML 358.7 10.329 0.228 0.557 0.6 20 1.44 20 97 10 35
COILCRAFT SER2012-681ML 358.7 0.328 0.114 0.442 0.68 20 1.44 20 85 10 35
COILCRAFT SER2011-501 392.6 0.276 0.23 0.506 0.5 20 1.2 20 100 20 40
USER NEW PART 1 20 1 20 40 20 30
< >
[ @ e 2 5 n o~ ° Flhiedbans: 12 #PartsinLibrary: 14

Pulse %sumida

Electronics

INDUCTOR Library =

O Show All ) Show Suggested

[] Show Only AEC-Q Parts  [Clear Search Entries]

* Loss values calculated at Vin nom. and lout max: Enter Parameters Into Green Cells To Add a New Component *

how Suggeste Key: Built-in Parts : User Parts :

All Parts. User Parts

(A) Mame (A) LiuH) (ALwlE  (DDRM  (A)DRToI)  (A)1satd)  (A)LDec®) ()1 Heatl
i

USER NEW PART

20 30

#Suggested Parts: 0

* So far only Wurth and Coilcraft provide AC loss estimations. Comparing AC loss between vendors may not be accurate due to different estimation methods
Vendor Search Tools

WE=: V| pwasone STDIK muRata @Pulse @sunida

‘WORTH ELIKTRONIK HHOVATAT IN E_ESTROMITS

#Parts in Library: 14
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Loop Compensation & Load Transient Tab DRVICES

AHEAD OF WHAT'S POSSIBLE™

Loop gain, Output Impedance & inner loop plots
1 ;

[ LTpowerCAD Il V2.7.2

File Help

‘ =5 i
@ Power Stage Design | [B| Loss Estimate & Break Down | [5-3| Loop Comp. & Load Transient Power Design Summary
T Design Specs Loop Gain * For CCM. * Estimation Based On LTpowerCAD Average Model (CCM Mode Only)
3 Vinsmin: (TRl - Divider Loop Gain _ Feedback | Control To Output | Compensator | Output Z Load Transient
g Vin nom 12|v pesired sw [TIEF| — e
esire z
3 Vin max:| 132V Mo e Booct [ 1a05] @ . m Freeze Plots IEI
== ax. Phs. Boost eg
Swv. Freq : (Rl kHz . . Show Time Based Response ¥ Show Zout Based Response
Vout G538y Phs. Boost Desired 10 deg Rail #1 (0.999V) LOOp Gain P! P
= cifsi 39 pF i i
ot |20 || ug o - 3 Rail #1 (0.999V) Load Transient
1. T35l ot PF 2
a:| 25/°C i somy
Cfit Sug 43 pF
Inductor [ oAt pF s50d8
Indluctor : | XAL7C
L s Desired PM 0 deg oy
) DCR: | 175 2 | Compensation o
Gwa: | 278 °C/W
J u St Cihsug | 1500 pF .
v
) g S 20mv i.‘ 1
Compensation o akcep ] o R § o 3 :
Bulk Cap : |[AMKS 3 < ™
£ E |
Clactual): | 330 pF RthSug | 576 ko H 8 A M Vil
manually or o : fil i
1 -100 d8 5
ESL: 0391nH . m 3 /
. 1pes bl
automatically civpsug [ 220 it
{ -150 d8 ;‘
Ceramic Cap | Cthp [T220] pF
C (actual) [ use suggested Compensation -40 mv
(Based On L TpowerCAD Model) ~200 d&
100 Hz 1kHz 10 kHz 100 kHz 1 MHz
0s 100us 200 us 300us 400 us 500 us 600 us 700 us
Bode Plat Frequency (Hz) Time (5)
{ vin|  12lv -
Check BW | 200ty E ?
ol 20/a 2604
g BWA g81 kHz lll
an d Stab | | |ty PM 666 | deg 150 deg T " sion
Gain @ fsw/2 -13.68 | dB ‘n
Gain @ -180° 408 dB 1
100 deg ' ! 220A
Load Step
[ High|  20/a ~ | ;
{ Low 15 A 50deq B 3% A i 5 L=~ & 200A
[ arat| 100 As - .
AVo Target & Response 3 R 1804
TargetTotal Vo £ | 3 % ¥ 0deg ! 3. |
! g | |
Target AvoRipple £ 1| % g | {til It
AvoRipple + | 085 | % | M TR THARRATRAA
Allowed AVoStep £ | 215 | % 50 deg k
mms(ep:. 3 1oa (N
Total AVo = 100 deg ;
T 1204
| :
Target i
! -- i
. 750 deg 00a
200 deg 804

performance Import/ Exportplot 100 Hz 1kHz 10 kHz 100 kHz 1 MHz 0s 100 us 200 us 300 us 400 us. 500 us 600 us 700 us

datato compare

B
é | Import H Export ‘” Clear Imported
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Load Transient

Timebased estimation
(cycleby-cycle)

Right click plot to change—"
load step duration

[ZT Setup Transient Duration O * ‘
WPLOWE R BY

Simulation Time Scale Factor: 03

o |[ e |

* Estimation Based On LTpowerCAD Average Model (CCM Mode Only)
Load Transient

Show Time Based Response

™! Show Zout Based Response

Rail #1 (0.999V) Load Transient

<«— Impedance based estimation

(small signal)

100 mV/

YMI )

Vout[AC

50 mv

0s 50us

250A

100 us

Time (s)

150 us

LA LALALALLALALL

200 us

150A

Tout, iL (A)

100A

00A

0s 50 us

100 us

Time (s)

150 us

200 us
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Automatic Compensation

20//

Meet entered target -
BW & Phase Margin

@ Power Stage Design

Ceramic Cap 1 CGA4.

C (actual) : (9973 uF
o ma (Based On L TpowerCAD Model)

nH

# 10 pcs

Loss Estimate & Break Down

. Phs. Boost Desired 10 deg
Vout :| 0999 V
| Cff Sug 39| pf
lout: 20 A I
| cff 20 pf
Ta:| 25°C
Cfit Sug 24 pf
Inductor - [ oAt pF
Inductor : | XALTC .
Desired PM 60 deg
Compensation

Cthsug | 1300] pF

cth| 1300] pF

Rthsug| 536 ko

Ren| 536 K

CthpSug | 270 pF

cehp | 270] pF
Use Suggested Compensation

Bode Plot
{ vin| 12 v
lo 20 A
Bw (3548 | kHz
PM 601 deg
Gain @ fsw/2 -144  dB
Gain @ -180° -39.62 | dB

<
< Load Step
< s High | 20/ A

Rg ,' cfit { Low 15 A

[ awar| 100 Asps

Comp. Network AVo Target & Response

COMP/ITH Target Total &Vo £ | 3 %
Target AVoRipple + 1 %
AvoRipple + | 0.88 | %
L e Allowed AVostep + | 212 | %
[ AvoStep + . %
Total AVo + %

4 Loop Comp. & Load Transient % Power Design Summary

Rail #1 (0.999V) Loop Gain

50 dB

adf

50 dB

Magnitude (dB)

100 dB

-150d8

-200 dB

100 Hz 1kHz 10 kHz

200 deg

150 deg

100 deg

50 deg

0 deg

Phase (deg)

50 deg

-100 deg

-150 deg

200 deg

100 Hz 1kHz 10 kHz

Frequency (Hz)

w
2

Frequency (Hz)

100 kHz

100 kHz

o
£3

)

T

| | Clear Imported

==

1 MHz

[ P

P
=

T MHz

LTpowerCAD Il Design Tool Quick Start Guide. Copyright ©2021 Analog Devices, Inc. All rights reserved.
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Voltage Mode

Power Stage
L.Cout Double Pole kHz
Cout ESR Zera min Kz
Show Control Ta Output Plot
1. d Poles, Zeroes
Desired BW 62.5
Desired PM 60
TeroZ1Sug | 041
TeroZ25ug | 041

Pole P1 Sug
PoleP2Sug | 625

DC Gain

Adjust / Set
Compensation
Poles / Zeroes [ w0

3. Target and Actual R,C
Show Target Plots
cr: | 5100 1800| pF
R2:| 332| 931 k0
c3:| 80|  820| pF
R3:| 365 365 k0
2 75 27 pF

[] Set Actual to Target Values

Bode Plot

Load Step

v High 15 A
Low 0 A
AVAt 10| Ms

AVo Target & Response
Target Total AVo =
Target AVoRipple =
AVoRipple =
Allowed AVoStep =
AVoStep =

Total AV =

A A et a0 a0

Compensator | Control To Output | Loop Gain | Output Z |

Loop Gain | Load Transient

Only Impedance basezbktimation available

SO

[l Freeze Plots
Rail #1 (1.8V) Loop Gain

=

)
&

N

Magnitude (dB)

V

10 kHz
Frequency (Hz)

Rail #1 (1.8V) Load Transient

© =
=
=
3
=

Vout{AC Coupled] (V)
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Capacitor Library

Actual capacitance at DC Bias
(derated) Total capArea for desired capacitance

/ /

22//

Panasoric  suyRata KEMET oo

INNGVATOR IM ELECTRONICS

CAPACITOR Library ﬂ
) Show All (®) Show Suggested Key: Built-in Parts : User Parts: [] Show Only AEC-Q Parts
All Parts User Parts
@ Vendor @ MName ® Cnom(pF) @ C @50% Vmax(pF) @ C @ Vmax (uF) C @ Vbias nom. (uF) #Pcs, to Equal Cnom  Area Each (mm2) Tot. Area to Equal Cnom (mm2) @ ESR(mQ) @ ESL(nH) @ Im
[Clear] c
TDK CGA4J1X7ROJT06M125AC (10 8.892 6.624 9.7 1.03 2.5 2.6 1.01 048 6.51
TDK C2012X7R0J106K125AB 10 8.892 6.624 9.7 1.03 2.5 2.6 1.01 048 6.51
KEMET C000805C106K7PAC 10 95 & 9.7 1.03 2.5 2.6 1091201052 123 2.8838!
KEMET C000805C106K9PAC 10 8.759687 5079365079 9.7 1.03 2.5 2.6 1.091201052 123 8.8838!
KEMET C0603C106K7PAC 10 872 5 9.2 1.09 1.28 14 1.109647762 0.83 10.786:
KEMET C0603C106K9PAC 10 6.349206 3.174603175 9.1 1.1 1.28 1.4 1.109647762 0.83 10.786:
TOK CGA4IXBLOM0BK125AC |10 9,043 6.656 9.8 1.02 2.5 2.6 2.53 048 41
TDK C2012X8L0J106K125AC 10 9.043 6.656 9.8 1.02 2.5 2.6 253 048 41
TAIYO YUDEN IMKZ212AB7106KG-T 10 8 47 9.5 1.05 2.5 2.6 2.815785884 0.5953304 3.09
TAIYO YUDEN  |JMK212ABT106MG-T 10 8 47 9.5 1.05 2.5 2.6 2.815785884 05953304 3.09
MURATA GRM31CRe0J106KADT 10 9.69 854 9.9 1.01 5.12 5.2 29 0462 46
MURATA GRM31CRT0J106KAD1 10 9.59 842 9.9 1.01 5.12 5.2 29 0462 4.6 -
AVX 06036D106MAT2A 10 5.5 3 8.9 1.12 1.28 1.4 B) 039 3.5
TAIYO YUDEN JMK316AB7106KLHT 10 97 7 9.9 1.01 5.12 5.2 3.120260021 0.6774348 2.80
TAIYO YUDEN JMK316AB7106MLHT 10 97 7 9.9 1.01 5.12 5.2 3.120260021 0.6774848 2.86
TAIYO YUDEN JMF316AB7106KLHT 10 97 7 9.9 1.01 5.12 5.2 3.120260021 0.6774848 286
TAIYO YUDEN JMF316AB7106MLHT 10 97 7 9.9 1.01 5.12 5.2 3.120260021 0.6774348 2.80
TAIYO YUDEN JMKZ212ABJ106KGET 10 T 47 9.5 1.05 2.5 2.6 3.128771009 0.5460856 225
TAIYO YUDEN IMKZ12ABI106MGET 10 79 47 9.5 1.05 2.5 2.6 3.128771009 0.5460856 225
TAIYO YUDEN | JMK212ABJ106KGHT 10 79 47 9.5 1.05 2.5 2.6 3.128771009 0.5460856 225
TAIYO YUDEN JMKZ212ABJ106MGHT 10 T 47 9.5 1.05 2.5 2.6 3.128771009 0.5460856 225
TDK CGA3E1X7TOG106MOB0AC (10 8.245 5218 18.9 1.12 1.28 14 3.22 042 29
#5Suggested Parts: 91 #Partsin Library: 93
Vendor Links

TAIYO YUDEN @TDK /A\VA:( wg

LTpowerCAD Il Design Tool Quick Start Guide. Copyright ©2021 Analog Devices, Inc. All rights reserved.
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CAPACITOR Library
(O Show Al ® Show Suggested sy: Built-in Ports : w Only AEC-Q Parts |Clear Search Entries|
* Enter Parameters Into Green Cells To Add a New Component *
All Parts | User Parts
() Name (=) Crom(up) max(pf) (%) C @ Vmax () (%) ESRm() (=) ESLinH
, k
USER NEW PART 100 [5
#PartsinLibrary: 93
Vendor Links
SUNCON

e vuoen STDK NV




Capacitor Derating

23//

DC bias characteristics 22uF/6.3V Capacitor - O X

23 |
L-\\--——-————————— 22uF @ OV~- = -

20 \
w
= \
Q17 \\\
L
o
G 14
: \\\
Oy \
\\ 7.5UF @ 5V
\ (-65%)
g
T
SNy 1 2 3 4 5 6 7

DC Bias[V]

MLCQypically has ignificantcapacitanceeduction@ DC bias voltage
LTpowerCAD estimates the actual capacitance

LTpowerCAD Il Design Tool Quick Start Guide. Copyright ©2021 Analog Devices, Inc. All rights reserved.
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Component Estimation Settings A

AHEAD OF WHAT'S POSSIBLE™

| B tponercaon e =

(m]
| File Help
| Power Stage Design H Loss Estimate & Break Down Lonp Comp. & Load Transient | g Power Design Summary
[(r——————————— 1 = AA
e |GRA AAAE Su @ = (o) i OHNE M
Calculated :
[P e v -3833 - Fast Accurate Step-Down DC/DC Controller wity Differential Output Sensing Project Name: 12VIN to 1V/20A Supply
MinVin:| 45|V Date: 09/10/2021
St h:::,t:: ,;z Z Vin(norm)| 12V VIN Designer: Yue Zheng
wagieg b - [ CinB BukCN I (_)|1nC Ceramic CIN
! ) | MFR [NIPPON CHEl 1 ' MR KEMET
Pealy sP“f,m wirv: BEEEv fotal CIN RMS | 5.525 A "] Part# APSG160ELL1 I‘ T Part# C1210C226K4
Vinnom:| 12V fotal CIN Ploss 0.208 W = CNom 150 uF o C Nom 22 uF
Vi max: SRRV C | 150F c | 11550F [£T Component Estimation Settings — O pd ases S
Switching FreTq. Z(ZJ: k:z ESR ZQ mQ ESR Tmo oo ZE‘A
| S — #Cop [ #Cap | 2 Y POWER BY
Vout1:| 0999 v Llnfm Voltage
loutt:| 20 A VouT U1 | 0999V
“eedback | 14.136mV
| 604ka Ry MLCCs  MOSFETs  Inductors  Resistors 0707%
1| 604k0 Cff1
W » _vour
Vosns+
Rb1 Cfitt Estimate Actual Capacitance at DC Bias :
21| 909ka = Bulk Cout
b1 I MFR. | TAIYO YUDEN
it1 pF Vosns- Part# | AMK325AC63
Cs1 A0.04" Nom| 330 pF
- SugRsl | 78
Cth1 Rth1 Rs1 | 40; ESR | 1.402mQ
| ITH PlossRs1 | 273 EsL| 039H
I I Cthp1 Sug. Rp1 1000( # Cap 1
Rp1| 7.1! :
1] ook || et |
duty & Ton Compensation
Duty | 8.3259% Cth1| 620 pF Sense+ | . .
o - o8 ] - PICK TUIl COmponent parw# rom the capacitor library.
- [ ! Cs1 . . . .
\Min 45370 Cihe" IEPF o= - Enable capacitance derating with DC bias. (for MLCC).
nse- . L .
SF:V Fre;;'mz Bt - If a component is missing from the standard library, user
e L GND Oy SyGSNIAG Yiyditte obaSR 2y @Sy
freq | OPEN kO = Rireg .
Fsw 200 kHz —
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Output Impedance Model

25//

[ LTpowerCAD Il V2.7.2
Fie _Hep Export Closed Model tadpiceq Analyze& modify with external filter or parasitics
@ Power Stage Design H Loss Estimate & Break Down Loop Comp. & Load Transient E Power Design Summary
T Design Specs Loop Gain * For CCM Mode Only 4 LTspice XVI - [zoutasc
3 Vinmin: | 108V s bk i Loop Gain | Feedt To Output | C: { Output Z 1; File Edit H|erarchy View Simulate Tools Window Help
i Vinnoin: SIS Desired BW | 8333/ kHz i [
2 Vinmax: B2V : I~ O] [] Freeze Plots ;:1‘ W |:lrID E % £
3 s Froq: BB stz Max. Phs. Boost | 1445 deg
Vout :[09991V Phe; Bocst Daskud i0) deg Rail #1 (0.999V) Output Impedance
ot BRI CffSug | 39| pF -
T35 d £ 3 ?
gl Cfit Sug 43 pF 10m0 - | —
Inductor it pF [9 Output Impedance Equivalent Circuit - [m)
Inductor :
L Desired PM 60/ deg ( POWER BY . . . .
ocR: [FHdmA | compensation L|“EA|2 Supply Output Impedance Small Signal Equivalent Circuit
Bwa: ‘W
= Cth Sug 2000, pF ™ - Created by LTpowerCAD Design Tool, Linear Technology Corp.
ct
2 g Leql: 4127  (nH)
Cout 1m0 1l
cth| 2200| pF
Bulk Cap : [IMK3: g 3 . ‘ / leaz: 485 (nH) : i out
1
C (actual): |325.91 uF RthSug| 402/ k2 s Req:| 85 | (ma): H i
ESR: |1.402 mQ z ' '
ESL: | 039 nH o0 IR i !
. z 1
i 2 Cthp Su 330 pF . ro— $ E i Ceer Chbulk lac
9 Equivalent circuit Zn : Vo Req} {Leqz} ! (Coc} (Cob} (f) AcH
: T H L 4
e B o 100u0 i \A‘_A‘U _L _L E i [ Rser=(ESR} | Rser=(ESRb}
Ceramic Cap :|CGAd| eq1 : Vout} ! Lser={ESLc} Lser={ESLb}
C (actual) : |9.973 uF ["] Use Suggested Compensation Vout ' | M={nCoc} M={nCob}
ESR: | 101mQ  (Based On LTpowerCAD Model) ESR ' i
ESL: | 048 nH 160 02 i !
#: 1 pes ESL, H !
Bode Plot H 1
[ select | 7
vin| 12v 120 deg ] E_______________________________________i (4
o 20A .ac dec 300 100 10meg
BW 50.12 | kHz 100 de: parameter imported from LTPowerCAD Design Tool:
Feedback Network PM 6697 | deg 7 Zout = V{out){lac)
Voyr Gain @ fsw/2 -104_| dB El e
Ry J of Gain @ -180° -37.79 | dB 80deg et
< Load Step
gﬁ’vfﬂ High | 20 A 60 deg
Rs [ T cpe Low 10 A
Suss R Ms || 40deg * Useful for PDN analysis or circuit modification beyond LTpowerCAD estimations
Comp. Network AVo Target & Response i
COMP/ITH TargetTotal AVo £ | 3 % ¥ 20deg
Target AVoRipple + 1 % g
AVoRipple = 096 | % 0 de
Ry i Allowed AVoStep ¢ 204 | % !
¢ AVoStep & %
L Total AVo + % 20 ideg
-40 deg
-60 deg
100 Hz 1kHz 10 kHz 100 kHz 1 MHz 10 MHz
Frequency (Hz)
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Conducted (DMIEMI Filter Design B

AHEAD OF WHAT'S POSSIBLE™

Select Limits Use Suggested

N ~—

No Filter

CISPR 22 Class B (Peak)

With Filter

First few orders of harmonics determine the filter size.
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