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Design requirement 5V to 3.3V @ 2A OF WHATS POSS

o )
> Input voltage range Transient response
= Vuax — Load step, BW (Bode plot)
= VNOM — AVourt

Line regulation
» Output — AVout

— Vour \ > In '
put reverse protection
- IOUT_maX gﬁﬁ%ﬁ ~ - -
Output reverse protection (in case of

(v Output ripple/noise R re gy

— AVippLe > Current limit, short circuit protection scheme
—  Vgus (10Hz to 100kHz) — Hiccup, current foldback..
— 1/f noise > Cold crank, jump start, load dump, AC

superimpose etc.

> EMC/EMI specification
— Industrial/International standard

v

light load efficiency?
- ILIGHT_LOAD: NLIGHT LOAD

Shutdown, Power Good
Size/Height limitation
Ambient temperature

Design time frame i#[r&%

v

> Special reguirements
PSM, I"C, current readback (digital/analog)
Sequencing, tracking

Margining 470 4
Watchdog FA S

v

\4

(v
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oV, 2MHz Step Down

v
22V 10 mlﬁ 4.7uF ON | OFF E::I"LIV 2 2uH
. OFF 20
_'I=: SYNC SW =YY M
LT8600S 10pF
INTVie
TFu"SE PG — iM
RT FB
1uF 218.2k GND 182k
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":E’-'Xi linx Virtex -7 High End Networking Card
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Performance
3 Key Metrics Reduce form factor
ﬁ*w N enabl ing customers to
educe PCB

space or add incremental
functional ity

Manage power |
dissipation (heat)—
in the smal lest of
form factors

Reduce
electromagnetic
interference
GEIED)

Vi = 14V, VouT = 5%, 24, lswi- ZhaHz |
|
|
-

ASS 5 LIMITS

CISPR 25 CL
{AVERAGE) |
20 = :

| |
DISABLED ™

1 .p-nl""--. 'I

|

i SF"!"GL'.T\E_I SPECTRUM

HVERAGE RADNATED EMI (dByiim)

]
U

SPREAD SPECTH
E l‘\.llnﬂlnl'-!l.!-'.l.":l |
'

ao 100
FREQUENGY (MHz)
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Veore [V]

1.20

1.10 |

1.00

0.90
0.80
0.70

Processor Core Voltage

0.60
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Example: Vin 12V (Battery) — Vout 5V/4A & 3.3V/4A

Competitor ADI / LT8650S

Device 1pc Device 1cs

— Capacitor 32pcs

B Capacitor 14pcs
.

Resistor 22pcs Resistor /pcs

.. Inductor 2pcs | Inductor 2pcs
Jis ] r:” ] FET 4pcs
" Diode 4pcs
Total 65pcs Total

Save $
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» With monolithic switcher, the best way is to place the low ESL input
capacitor as close to the Vy and GND as possible
» A solid GND plane with minimum distance to the hot loop is one of

the most effective ways to reduce EMI
T S LARGE BURST!

ing cycle!

AHEAD OF WHAT’S POSSIBLE™
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Innovation — Silent Switcher 1 e

AHEAD OF WHAT’S POSSIBLE™

Radiaied EMI Performance {CISPR25 Radialed Emission Test with
Class 5 Peak Limits)
» VERTICAL POLARIZATION. ] il
& The two high current w4 e — = e
:_E'_ —_ —
|loops cancel each g e
g 5 &
others magnetic field, ==
. . 5 [
almost |ike enclosing o
= | T367%4
" : - — CLASS 5 PEAK
the circuit in a metal e oo L

FRECUERSY (MHz) [

box
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Silent Switcher 1 Eliminates Switch Ringing L

LT8610: Wirebonded in MS16E

Y

8610

i e wWR VR
2V/DIV [V

8614

anlad FO3

4ns/DIV

LT8614: Silent Switcher
1: Magnetic cancellation
+ CuPillar Flip—Chip
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5V 5A Step-Down Converter

Silent Switcher 1

Vin
5.5V 7042V Y *
4 7uF ‘
: T Vint Ving 0F
~ ¢ Guot Gno2 —§
—El
100F ) syNeMODE SW
|7 TR/SS BIAS
1pF
1.2k I_ INTVee =
RT GND

0.14pF 3.3H

Vout
5V
5A

— ATyF

faw = 1MHz

BE4D TAM A

The layout is critical though/

60

50

30

+ |

—

40 |— CISPR22 RADIATED CLASS B LIMITS |

20 —
10 |—
o l—
-10

RADIATED MOISE LEVEL (484

20
-3ao0
40

LTAS10

LTBE14

J 20dB

30

100
FREQUENGY (MHz)

450

b A FOE

Figure 2. LTB610 and LT8614 700kHz 14V to 3.3V 2A

Radiated EMI in GTEM Corrected for OATS
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Silent Swither 2
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Innovation — Silent Switcher 2 e
Si/lent Switcher 2

Silent Switcher 1
Flip chip on laminate (FCOL)

The layout is critical
and Cap—I/n—Package
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Innovation — Silent Switcher 2 L

No slew rate |limit on switching node necessary
|

to achieve low EMI

Vsw
2V/DIV

8650s G40

1ns/DIV
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5[] - EIU B e e T
CISPR 25 CLASS 5 LIMITS Vi = 14V, Vgur = 5V, 2A, font = 2MHz
(PEAK) - . sl |
. E bl ho b L L)
Sl i 2 |
% 30 |— HEE 1 e | g SE - |
= — = [ CISPR 25 CLASS 5 LIMITS |
= 2-LAYER BOARD S i |
E 20 i i E 20 —1 . -]
= a = .
= | = SPREAD SPECTRUM DISABLED
x 10 — LT8609S ON w10 ] : - u
x 4-LAYER BOARD 2
L | =
= S 9 : .
| = SPREAD SPECTRUM
Vi =14V, Vigyt = 5V, 2A, fgyy = 2MHz l EINFInBLE[J '
“_1“ T A ] | | | i I | _'.“] |
30 100 1GHz 30 100 1GHz

FREQUENCY (MHz) FREQUENCY (MHz)
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Silent Switcher 2 Also Provides Low Output Ripple L

LT8609S: 12V to 5V @ 2A, 2MHz switching

Vour M
SmV/DIV ' ™

DC25%2a FOG

500ns/DIV
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Part Number | Silent Switcher Family | Vin Range (V) | lout (A) |V0UT(M|N) (V) | Frequency | Ig (uA) | Package
65V nmax
LT8641 Silent Switcher 3.010 65 ! 200kHz to 3MHz 2.5 3x4 QFN-18
LT8645S Silent Switcher 2 341065 . 200kHz to 2.2MHz 25 4x6 LQFN-32

LT8606 Low EMI 3.0to 42 350mA ! 200kHz to 2.2MHz 2x2 DFN, MSOP10E
LT8607 Low EMI 3.0to 42 750mA . 200kHz to 2.2MHz 2x2 DFN, MSOP10E
LT8608 Low EMI 3.0to 42 15 : 200kHz to 2.2MHz 2x2 DFN, MSOP10E
LT8609S Silent Switcher 2 3.0to 42 2/3 Peak : 200kHz to 2.2MHz : 3x3 LQFN-16
LT8609A Low EMI 3.0to 42 2/3 Peak : 200kHz to 2.2MHz 3x3 DFN, MSOP10E
LT8614 Silent Switcher 3.410 42 4 200kHz to 2.2MHz ; 3x4 QFN-18
LT8653S Silent Switcher 2 3.0to 42 2x2/3 Peak ; 200kHz to 3MHz 3x4 LQFN-20
LT8640/-1 Silent Switcher 3.410 42 5/7 Peak 200kHz to 3MHz ; 3x4 QFN-18
LT8640S Silent Switcher 2 3.410 42 5/7 Peak 200kHz to 3MHz ; 4x4 LQFN-24
LT8643S Silent Switcher 2 3.4 10 42 5/7 Peak 200kHz to 3MHz 4x4 LQFN-24
LT8650S Silent Switcher 2 3.0to 42 2x4/6 Peak ; 200kHz to 3MHz ; 4x6 LQFN-32
LT8648S Silent Switcher 2 3.0to 42 15 : 200kHz to 3MHz 4x7 LQFN-36

LT8642S Silent Switcher 2 2.8t018 10 ! 200kHz to 3MHz 240 4x4 LQFN-24
LTC71518 Silent Switcher 2 311020 15 ! 400kHz to 3MHz 2mA 4x5 LQFN-28
LTC71508 Silent Switcher 2 3.11020 20 ! 400kHz to 3MHz 2mA 5x6 BGA-42
LT86525 Silent Switcher 2 3.0t0 18 8+8 . 300kHz to 3MHz 6 4x7 LQFN-36

LTC3307/8/9 Silent Switcher 225101655 3/4/6 : 500kHz to 5MHz 45 2x2 LQFN-12
LTC3315 Silent Switcher 2:2510'55 2+2 : 500kHz to 5MHz 70 2x2 LQFN-12

LTC3310S Silent Switcher 2 2:25 101655 10 : 500kHz to 5MHz 3x3 LQFN-18
LT8647S Silent Switcher 2 2.8t08 7 ; 300kHz to 4MHz 3x4 LQFN-20
LT8644S Silent Switcher 2 28108 15 . 300kHz to 4MHz 4x4 LQFN-24

- OUTPUT CURRENT PACKAGES

LT8650S 3V-42V  4A+4Aon both channels 94.60% | Silent Switcher 2 6mm x 4mm x 0.95mm LQFN
LT8645S 34V-65V  § 94% Silent Switcher 2 6mm x 4mm x 0.95mm LQFN
LT8643S 34V 42V BA continuous 7A peak 95% Silent Switcher 2, external compensation 4mm x 4mm x 0.94mm LQFN
L T8640S 34V -42V  6A continuous 7A peak 95% Silent Switcher 2 4mm x 4mm x 0.94mm LQFN
LT8609S 3V-42V  2A continuous 3A peak 93% Silent Switcher 2 3mm x 3mm x 0.94mm LQFN
LT8640 34V -4V bAc ous 7A peak 95% Silent Switcher, LT8640 pulse skipping, 3mm x 4mm QFN-18
LT8641 3V-65V  3.5A continuous 5A peak 94% Silent Switcher 3mm x 4mm QFN-18
LT8614 34V -4V 4A 94% Silent Switcher. Low ripple Burst Mode operation ~ 3mm x 4mm QFN-18
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Improve efficiency DEVICES
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TYPICAL APPLICATION

12V to SVpyr Efficiency
aV 8A Step-Down Converter 100 4.0
/
95 A 35
Vi = Vour A+ S S S,
5.5V T0 65V g 90 —A—— EFFICIENCY 3.0
4.7yF o — / b
ja i e £ 8 A28 8
= - LT86458 o] A 5
- M z 80 7 20g
[ i 7]
—— 100uF E 75 / 152
: ~ | poweRLoss wes mé
412k 243k L1 ..L‘:-""'
8 1MHz, L=2.2yH { 0.5
o sl — = 2MHz, L = 1pH
fow = 1MHz L e 0
- 1 2 3 4 5 6 7 8

LOAD CURRENT (A)
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Improve efficiency

Fixed Ratio
DC/DC Converter

Multitopology

AAA VHigH
! BV 10 72V

Vige
IsEnsE”

ISENSE*

o B D

PUT ) TC7B20 M (up fo 500W+)
RUN [ i

- EXTgg

PGOOD

LT UNER | [FAwes

No Airflow

No Heat Sin|

—=| 6mm

99% Efficient Step-Down, Step-Up or Invert

EFFICIENCY (%)

]
g4
83

B

112
/W\“]
8
7
Y’ 2
2T 16
PD /
o 3
e
7
LT Z
" -
.-p-""'.'
0
9 4 6 B 10 12 14 16 18 20

OUTPUT LOAD CURRENT (A)

POWER LOSS (W)

ANALOG
DEVICES

AHEAD OF WHAT’S POSSIBLE™
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* Hybrid Converter

EFFICIENCY (%)

99

98 |

97

96 |
95

94
93
92
91
90

! —125kH: Buck wuth &6v drwe
—200kHz Buck with 9V drive

~——500kHz Hybrid with 6V drive

5 10 15

OUTPUT LOAD CURRENT (A)

- W

RN |

|
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[ FPGA Core 0.8V @100A] | ®
Power Supplier Solution ' (’\

Year 2012 i
4X LTM4o) i FAERF" 1 x LTM4700

(July 2018)
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26A-50A
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MOLD COMPOUND
INDUCTOR

WIRE
~ BOND
7

/
P
SONIROLLERDE — CHIP CAPACITOR

BT SUBSTRATE

SOLDER/EPOXY
ATTACH
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SIPLOT M1

= 134 mils

AENTS :

ACCEPTED

ioE oW b L1
AGERS1-09 22 0KV 57 1mm x45 SE ‘IJ’IS!"UCIEI : ABESIP-04 22 Dk 55, 7mm x100 SE 1/18/2008
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Power Supply Design Using
L TpowerCAD Design Tool
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» Manually adjust R and C values.
» Check loop or load transient.
> Accurate, but time-consuming.
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Complete Power Design Flow with Tools =-- ANALOG

DEVICES
LTpowerPlanner [~ o AHEAD OF WHAT'S POSSIBLE™
LTpowerPIanner I Ex AEER @S E O )

Server Power Tree Example

O LTpowerCADIV25.2

ANALOG (Y POWER BY .
DEVICES [ ~ LINEAR. LTpowerCAD Design Tool vzs2

e e Copyright 2014, Analog Devices Inc. Al rights reserved.

nal Features

Summary Repo
Total Pin = 312,
Total Pout = 27
Total Ploss = 4.
Total Efficiency

(For CCM Mode Onty)

Rail #1 (1.5V) Load Transient

=

LTpowerCAD currently supports design tools for a limited num

Viou) (Loadstep]

Viswl)
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Ste p 1 Ste p 2 Ste p 3 AHEAD OF WHAT'S POSSIBLE™
Find Solutions Power Stage Efficiency &
geslon Loss

Step 4 Step 5

Summary,

Loop &
Transient BOM, Size
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LTpowerCAD Main Window DEVICES

AHEAD OF WHAT’S POSSIBLE™

Z LINEAR.

Supply Design System Design Simulation Open File u

Toolbox Contact Help Sync/Release

LTpowerCAD Il Design Tool SE#IIE:%%

Copyright 2014, Analog Devices Inc. All rights reserved.
. ® . AHEAD OF WHAT'S POSSIBLE™
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Design Step 1- Enter Spec, Search a Part LR

AHEAD OF WHAT’S POSSIBLE™

Copyright 2014, Analog Devices Inc. All rights reserved.

u POWER BY L
DEVICES ‘ LT NfEAD.  LTpowerCAD Design Tool vas:

AHEAD OF WHATS POSSIBLE™

Converter Specification Optional Features Search

Camverter Topalogy Buck - Output Rail 1 I Burwt Mode |

Convartar Type ({Controlier = Wautl 1V | Synchrongus FET

loutd 20 A | solsted |

Min. Input Voltage 08 v 7] Rusn / Enabele |

Mo Ingut Vailtage 12 v [ 5yme. to Evternal Ciock

Max. Input Voltage 132 v [ & Cutput Violtage Traciong

[T Rermate Valage Sening
Hum. of CQutput Rads One = [l Margin Contol "] Search Designer's Tools Only
Hurn. of Parallel Phases 1 E Powveer Cood Monitor
[T] Poby-phase / Losd Share ¥ Abwoys Keep Search Page Cipen
Find Part # ; (###) 1 2C/PMB Intertace
; I -
| ResetSemen fiters |

|| Search For Parts

;."" [| (%) DesignTool | Website (= Parce ~ | Type: ~ | Description 1 Tepology (o) IC Miax Vin (W) (ot IC M Vin ) (o) Ma Lo

s | B o = (ciew] (tear et (i

?—‘,'a ] D | e we JLTcsm Controller t&ing-k Phase Step-Down Current Mace Buck Comroller IB""‘ 24 Ju |5.a
L*’J’ Ol m® L we  |ocEse Controller | Small Foatpant, Single Phase Sync-buck Controlies, 800 | Buck T as 50
| Fe AN &5 Wels ' : : ;

O = Wk LTC3ESLA Cortro Singie Fhate Sync-Buck Controller, fued fiw peak i-mot| Buck 38 4 50

i | Lr | m Web ] LTC3E5LA-1 Controller Spnchronous Step-Diown Swatehung Hegulator Controlle | Buck EL ] 4 50

% 7 | = [ e |G Controller Valley Mode Sync-Buck Cantroller with Margining and 1| Buck EF 4 50

B iT | I":'[ | L LTCITTS Coantroller Syn.:-m...;a Valtage Made DC/DC Cantroller, Low Ton_m | Buck 38 a5 L]

o - : y e -
| i =L wes, |78 [Contioller | Valley cument mode buck regulator. Use LTCI8TR/2E73 | Buck 3 4 50
| - -_— e e | =

LTpowerCAD currently supports design tools for a limited number of parts. For more part options click the Web Search button.
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Step 2 — Power Stage Design - fSW, L, G, etc. el

AHEAD OF WHAT’S POSSIBLE™

IE] pov soage g | ) ota it et Do | B8 o G Lot s | [ Pt Do Sumiy
= roo Do HoEH EEOE SBY I Recommended / Calculated

Lher Bty

Colrsdates
L . LTC2833 - Fast Accurate Step-Down DC/DC Controller with Diff ns
Fart Spanis
— N User Entered

Ban Y

Miais: A5V TP VIN -
Wi Vet 5V ! GinB  Buik B I CinG I_—-F'dlr o CIM
S Max fout WA WP PARASOME o LHIEATA
Mo S Freny 0 200 b Pow O el i s Farve FiGiaTu I Fare GRANIDAFL Inductor Lurrens Limit
Polma o Frwg o 2000 khg fomiCn e O W -_— R 18 — Chns | Bl Besies i iasie 40 % Taget i L 8 Mg 135 %
iy i = R :
L < T P -} 0% wrpat ot Lt aT A ® Ea s e Ay i
Deige s = e e e ¥y B 13 L polfh Targat iowd Limat JILBSEA AmE  I0A
Yo ALY "G i - ] B ATwd L v Tanet 0.7 U SERTA
Verom: 27V
bk Wibar <R B
Venrgar MV VOuT m ol WANG: e Qi - 3V dor GO 30BN INTVOL =50V Output Vodtage
Sovriziving Frag 258 kg : “h:l i & - Wk Ty Wikt Prog LE-4
M Fibelback o I P “‘__"“ E: AcewvEg | B oo Rt gk A e
it ol | | o o Vigtie m el B e averaskie ) OXIEN
Ourtpast sl | s Cif ' T FoargTS L1 pops
Ex i i o W. s . VOuT
Kenii 20 A i ’J 5 . | I
Vosns. N Mbolt | nae v
LLLE I Citl a'll [ T= T :: Rs1 I r
Sugfl | 0kD :: .ﬂ ' Rpl Caramie Cout Bulk Cout
LT > T | AAA ! = PR WUEATA T, RAYD
L4 o Wosns Fytw GEIIICHEN Spre SEETRERR
L. € bawf [CR Current Sensing Cham . 10 £nben 33000

Ryl S Rttt Lt L0184 = “:"__

h1 Rih1 o s ™
| I:::—l ITH r-:.|-.:-‘|- :::-. FREEEE L e £s et ,f e
* i Waral Pol ol rfae Bl =y 5L A en E
Cthp! Saig. RalCEERE v Va5 il e bl O =y " Cas : i z
"E. ¥ical R (poa -—.

ety & Ton Compensanon
vl Cuny | B3NN L L
fael @ Ve M 210+ Il N2
oML @ WR M 233715 (=i} L2 0=
S, g
=L A1
g Bpa 1370
e 137D = HRireq

A Fpm e

» Schematic interface with
key component designs
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Step 2 - Power Stage - ‘Smart’ Warnings ANALOG

BN Strong warning

C 11 S L] >
I “Soft” warning
Ceramic CIN
WIER Inductor Current Limit
p— Desired il Ripple 40 % Target lowt Limit Margin = 150 %
C 22 uF Sug. L1 0.228 uH Targat lout Limit 30 A
ESR 2 i L1 036 uH iL pk@ Targetlout Limit 3163 A
o 1 DCR 17 mQ iL viy@ Target lout Limit 28.37 A
pM:R; VRNG: Set 0.6V - 2V (or GND=30mV, INTVCCs5
= - | i n -----
: e Mtop1 iL mpple%{m } VRNG 2v
TG =Y '."..'.x Vsense max prog. 100 mv
__L1 _DCR3,
sWpr——m———e@- Y Y . A\~ >—
e I
; |—1 ‘Mbot1 Coc]
i i -
BG —J {3 R
sl EOOEELF . @i R Current Sensing
o L), Warning levels are set PRTISE=EN
Rzl - 402 k(2 D ol Limi
- [ imit S97.97 A
ey by apps experts for  SENEE-.
Sug. Rpl OPEN k{2 .
ey different products. D M L
p- (pk-p mv

Automatic warnings guide to proper values
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Step 3 — Efficiency Optimization

L_. Fuwet Stage Design H Lota Extirte & Brnsk D E—ﬁ Lo Com B ko Transest | 55] Bomees s Tavenasy

Db Spoua

Wiy man 1 W

* Clkek Upaote Pt four orw curvrs (For CCM Oinird
MO T 2
oy - IS
v Visdls B
i N et
B Part 1 BICTRIONT
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Step 4- Feedback Loop & Transient Designs
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Step 5— Design Summary, BOM, Size SEvIcEe
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o6 Estimate & Break Down l % Loop Comp. & Load Transient ﬁ Pawer Design Sumemary
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LTC3833 Supply Design Summary

Praject Info: Ref Design 12Vin to IV/204. 10/2014. H.Z
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Cinbl 180pF 1 cap PANASOMNIC | 16SWPLBOMX B _.I 103 103 79
Cinel Cinc2 ATuF 2 CAP MURATA GRM32ERELCATEKELS IEID - |32 L] 17
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PCB Layout reference
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LTpowerCAD DM Conducted EMI Filter Tool

» Open the EMI tool from the icon on schematic page.
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DM EMI Filter Design

@2 =]  EMIMargin Desired: 0 dBuV | Use Suggested Vahes

Conducted (Differential Mode) EMI Filter Design

L 3

Integrated in LTpowerCAD

() Show EMI Without Input Filter Cumor¥: 394 B

En Fumn.mm ]I.mpnd.lfm >,

Cursor X: QU9TT MMz

b
ver_ Ta'aa - =
(1 (13 H' wr Jilﬂl E:i
S Zas i &
o I T ilep D25 M e © R WS T T
o d B 3 s81 Clmom) 500 oF = =
e 3 =0 CRETT
e B e ama e i :.":w
a1 hum:m; e — S Pl CILIENSALLIO
e o Cipem) I uF
A L B e o F
& e o L] Rtk i ] 5 = R a=0
kg 2 = r_'f e mn o — : e
az .
i ]__ T sl : =
i 1imd
2 scem = - dnput Filter
4, Bl ond CA Al one for option! demping 2o
M Sproifcstion
y J A DU Mg ) 2938 o A
:—"hm‘
TCS605
r Sirn.&::r‘nl?ﬁmz@
Lin
Liprrafing Condificn
- Vel BV el CRIEY el
filler wn Input Imprdance R e
= I - 20K i i USSR W 2113 U
— _—

Conducted EMI vs. CISPR2Z Class B (PEAK) : 150kHz - J0MHz I

| |!I I
|I.II
il [
]

’/

Msgnitsida {dBuY)
&
i
T

1 Ll L
1EG 1E6 1E? 1ES

Frequency (Hz)

== Conducied EMl wis Fidlér = EMISpee = Condutied EMI

» First few orders of harmonics determine the filter size.
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DM EMI Noise - Estimated vs. Measured Data

LTpowerCAD EMI Estimation vs. Bench [100k - 30MMz] LTpewerCAD EMI Estimation ws. Bench [100K - 308Hz)
No EMI Filter With EMI Fitber

Fsw=750kHz
' Fsw=750kHz 4|
Estimated

L/C ‘Filtl.;l:r resonance

" Estimated||\_ /|

W ‘-,Ul,-u. Jmf’-u}. I'h"i

Heasured

1)

- Measure \‘

R

L Rt
e e B e g L pr

» LTG3851A single phase buck demo board.
(12Vin to 1.5Vo/15A, 750kHz).

» Good matching of peak values.

AHEAD OF WHAT’S POSSIBLE™
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LT power CAD %, - &H#&H! ! ! DEVICES

AHEAD OF WHAT’S POSSIBLE™

» LTpowerCAD power supply design tool
» Free download @
» Runs on Windows PC.
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Application Example
How to get balance with 3 Key Metrics
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Typical signal sampling system power design

12V VIN
et 3.6V DVDDIO 3.3V; <1mA
=+ Buck [ LCFilter ADP125
Regulator
{ ADP7104 ol ™8
DRVDD 2.5V; <ImA
L ADP1741 [ g2t00 25ViTs2mA
ADP2386
Buck || LCFilter = ADP1741 i AVDD 1.3V; *1.267A
Regulator
ODVDD 1.3V; “4d41mA
| DR ADP1741
DRVDD 1.3V; “497mA

o

70 dB SFDR @1.8 GHz Ain

» Good Performance

» 48% efficiency

» Thermal

» Big power size

| ssue

AHEAD OF WHAT’S POSSIBLE™
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Package technology improves performance DEVICES
LT864OS LTM 80 53 AHEAD OF WHAT'S POSSIBLE
6x9 BGA

LT8640 :
QFN (BT laminate LGA)
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40Vin Silent Switcher pModule Regulators L
AHEAD OF WHAT'S POSSIBLE™
LTMB074 LTMB065 LTMB8053
| Silent Switcher Yes
CISPR22 Class B Yes
Vin Range 3.2V to 40V 3.2V to 40V 34V to 40V 34V to 40V
Vout Range 08Vito 12V 0.8V to 15V 097V to 15V 0.97V to 15V
1.2A (Continuous) | 2A (Continuous) | 2.5A (Continuous) | 3.5A (Continuous)
lout 1.75A (Peak) 25A (Peak) 3.5A (Peak) BA (Peak)
Switching Frequency 200kHz to 22MHz | 200kHz to 3MHz | 200kHz to 3MHz
Package Size (mm) 4 x4 x 2.22 4 x625x 222 6.25x0.25x232 6.25 x 9 x3.32
Package Type BGA BGA BGA BGA

LTM8074
STEP DOWN SILENT SWITCHER
JMODULE REGULATOR
DEMO. CIRCUIT 2753
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New Power Solution ANALOG
LIV VIN AHEAD OF WHAT’'S POSSIBLE™
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Good Power solution and performance

AD9625-2.6 GHz Dynamic Performance
Input SNRFS (db) SFDR (dbc)
Frequency _ -
MHz) Baseline Power LTMBOGS LTMB065 Baseline Power LTMB0O6S LTMB06S
( Supply Version1 Version 2 Supply Version1 Version 2
729 67.01 67.03 67.01 79.87 79.72 80.11
1349 56.63 56.49 56.54 78.41 80.06 80.77

Amplitude (dBi)

L34 L=

FREG{GHz)

ADS625 FFT using LTMB065 [AIN = 1349MH:)

Armplitude (dB)

]

AD9625 FFT using LTMBOES + LC Filter [AIN = 1349MHz)

13 L2
FREQGH =)

L34

L34
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Good Power solution and performance

Baseline Power Supply Voltage (V) | Current (A) Power (W)
FIN 11.729 0.676 7.929
AVDD 1.3V 1.268
DRVDD 1.3V 1.301
P |ovDD 1.3V 1.305
O |AvDD 2.5V 2.589
U  |DRVDD 2.5v 2.590
T |ovDo 2.5v 2.590
DVvDDIO_3.3V i.ir.
| [Efficiency (%) _ 48.26)
LTMBOES Version 2 voltage (V) |Current (A) | Power (W)
PIN 11.885
lﬁ_;,av 1.303
DRVDOD_ 1.3V 1.302
P |ovoD 1av 1.305
O  |AVDD 2.5V 2.486
U |DRVDO 2.5V 2.494
T |OovDD_ a.sv 2.498
ONDOC 3.3V 1 -
POUT TOTAL:

|Efficiancy (%):

+30%
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Silent Switcher uModule — Save PCB size e

EVAL-AD9625 Evaluation Board
: REVISED Evaluation Board USING

LTM8065 POWER SOLUTION

. L & L]

TOP'SIDE Ao . '
~ == TOP SIDE™

POWER SECTION . :
. TOFF LAYER.(LDOs) 0.82 In L
E. L] 1 b . .
I ] : & N #® e R ®
. : : I. -

| PCB Size
BOTTOM SIDE
T : 6.32in"2 VS 1.72in"2
iy Save 73% space

0.68 in
| o
® ... TS P87l 04
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eThe End!





