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Magnetics

Thermally Enhanced
BGA or LGA Package

Capacitors & Resistors

— Power Switches & DC/DC Controller

Compensation
Circuitry Diodes
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uModuleZRfa{REE: ZEHIIE

uModule™ BGA Package Construction

(Not To Scale)

MOLD COMPOUND

WIRE INDUCTOR
BOND

CHIP RESISTOR

CONTROLLER DIE FET/DIODE

CHIP CAPACITOR

-~

BT SUBSTRATE

SOLDER/EPOXY SOLDER MASK /  SOLDER/EPOXY

ATTACH

BTE48E5, €FFJ)9: Bismaleimide-Triazine

(&ZE: Biz-mal-ale-ide Tri-a-zine)
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LTM4600: 15mm x 15mm x 2.82mm LGA
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Reliability Data Report
Report Number: R504

Repest generated oo: Thu Jan 19 17:02:24 PST 2007

TEMP CYCLE FROM =55 TO 125 DEG C
PACKAGE TYPE | SAMPLE S|ZE OLDEST DATE | NEWEST DATE K DEVICE No, of FA|LURES
CODE CODE CYCLES
BOA G BEY 1345 1537 476 o
Blia GEE11 i 1444 1542 i 1]
BEA 18X
BEA 1115 OPERATING LJFE TEST
BiA 15X13
B : :m:- PACKAGE TYPE | SAMPLE 3|ZE OLDEST DATE | NEWEST DATE | K DEVICE HRE |Mo, of FAILURES
i QUADG CODE CODE (+125°C) i
GA A 5X0T BGA 06X0E 271 1306 1358 7 i
L, M5 rii‘f-’. 158 Ahs 1330 '1% ] 1]
s
T G/ & 5 24 5 ——
S s LkA DAXOA 154 1430 ek 154 i
Tﬁ-‘ ik TRR0E THE e (HLs f3a ']
TEMP CYCLE FRON LA 1T 24 nds2 1223 2797 i
LG4 1RX1A 153 1233 1247 115 i
PACKAGE TYPC | SAN Tulals 5 557 - ) n
| HIGHLY ACCELERATED STRESS TEST AT +130 DEG C / 85% RH
BOA 15X
BGA 1:#.1.: PACKAGE TYPE | SAMPLE 5|FE OLDEST DATE | NEWEST DATE | K DEVICE HRE |MNo, of FA|LURES
BEA 1GX1E CODE CODE {+B5°C)
LGA 15X00 Bia 0RX0E 20 1337 1527 ik 0
A 15X15 G 03K11 ans 1414 1652 el [l
SR SERT8 BEA 16105 1143 1306 1625 ERet! i
il ROA 15015 f58 1335 1530 2583 i
BGA 1AX1E 1258 1338 1535 Rl n
THERMAL SHOCGK I Liah, EENG [ 120 154 2457 [l
LG 1 608 il 1502 1502 147 i
FACKAGE TYPE | SAN LiCuh 15%95 3501 GE45 1 10130 ]
G TRXTR S5 1440 T 213 ]
BN, B Talals 8,052 24002 i
BOA D311 | | PRESSURE COOKER TEST AT 15 PSIG . +121 DEG C
BGA 15W
BEA 11518 PACKAGE TYPE | SAMPLE SIZE QLDEST DATE | NEWEST DATE | K DEVICE HRS |Mo, of FAILURES
BEA 1615 CODE CODE
EiA 18X18 LG4 16009 50 1505 1605 1 i
i DENIE Tolas 50 1 o
e TEMP CYCLE FROM =40 TO 125 DEG C
13
LA 1EK 1S PACKAGE TYPE | SAMPLE 5|ZE OLDEST DATE | NEWEST DATE K DEVICE Mo, of FA|LURES
GA TEA1 CODE CODE CYCLES
Totsls b 15300 78 o740 0719 78 0
Caf, TRMS 230 panrd (A Fa n
Totals 205 06 [
1,36 FITS
e fream 20
re m Oz Billzon Hours
emp Cycle & Thermal Shock are pshjected io J-§TD-020 MSL Preconditioning
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MModulex iz EiH Bz

Ultrathin uModule Power Product

P v

1.82mm to 1.91mm LGA &

o unear B3
pModute

LTMu637
ol

BGA

FHEF: 2010-201 2F. 2014-2016 FHEF: 2016-2017 #rog: 2018-2020
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15A I uModule

LTM4638 6.25mm x 6.25mm x 5.02mm BGA
(201846-78)
LTM4627
— 15mm x 15mm x 4.92mm
(45EZH1)

BGA
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25AZ100A+iiH uModule

26A-50A 40A+, WE/988%-89% 80A-100A+, SEBEFEFhMSIH
2013-2016 20164EiS 2018£Ei#2

LY LINEAR pModule

@ 7305 LTMH636Y 1525MY
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Ea§%100A pModule

1 x LTM4700, H54¢
FIE
(2018£E7-88)

12 x LTM4601
(85 Z A1)
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LTM4700: 100A pModulef[EsSiC 2

- LTM4700: BAFR100ARHa W ER50AH

- (EFH200LFMesERac{4, 100A%IET, M
12VE1 VAIRERIZIL90%

=~ R~ 7915mm x 22mm x 7.82mm
- 20185F7H &%

LTM4700 - B§7X100A pModule (89.6%38E)
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LTM4700: H&1FPSMAYEERE100A/NNEE50A uModulefd/ERS

12VEI NER

4§'I$ 100
s SUERS0AZIFAEEIL, Bz TR, *Mz .

FO R
n EHRINEBE: 4.5VE16V .
= EHEBEEE: 0.5VE1.8V g
s 2RELENEKEREHIRE: +0.5%
s BEREEEE: £2.5% e ) LI
I S NEER ) NS |
= 400kHz PMBus3E&I2CE{T#H0 7s e
. XIFEIA125HZAYE N E 1EIEER . —ovou, 350k
u %EJZ16E‘ZAZ ADC 0 10 20 30 40 50
s [EIEEEIE S e
s SMERATUUHEKRITSR 12VE1V, 100A. 200LFMS37%
m 15mm x 22mm x 7.82mm BGAf 3 .
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EEHREEANTL . HENBRIEFHRERFIHPCBTRENZ

Ultrathin pModule Power Products

1.82mm to 1.91mm LGA

1 HEAT SINK OR LIQUID COLD PLATE

2mm to 2.5mm

FPGA, MICROPROCESSOR, ASIG ULTRATHIN pMODULE REGULATOR

PCB
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{8HEMYEE3A pModule - LTM4643

- 4 x 3AEH -
- FEER~T15mm x 9 mm x 1.82mm
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LTM4644: MYEE4A pModulef3[EzS

23

LTC3605 LTM4644
4 x AN R TRERS PUES4A uModulefdE=g

Bl | B R
STTRERQTRITRO

20mm

¢ 900 mm2 vs. 240mm?2 = JF/73%
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CoP: #H{4FidE

LTM4678 mCoP 3Dig&it
(20181 B %&™h)

LTUHEM pModule
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L )
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VLSI Digital IC: F{ilES/EFiFHELR

90Nnm 80nm 65nm 55nm 40nm 28nm
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2009 LSRRI /940nmZE10nmEL R R
B R E TR NS TN

ArriaV SoC

T Artin-7 Virtex-7 Networkin
Mitexd BClE Virtex-7 Optical interface 2 CycloneV GX SK

Virtex-5 PCle 40G+5FP Stratix 11

Cyclone I LS

Virtex-6 x16 PCle NIC Stratix IV GT StratixV PCle HalfSize Freescale PS040

Virtex Ultra5cale

Cyclone IV GX Transceiver Arria 10 PCle A Kintex UltraScale Vitdex tiliratcsle
rria o ANALOG
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BREANMEE>BEEE, B, B

HTG-9100

Netl 1
T LTM4620 0.95V VCCINT
p———————" o 3
12V 2424 ﬂ‘g 5 D95V 26A 1.0V GTY_AVCC
Loss1=2.18W Eff1=853% B=247W 12V 1.57A v 1EA
Loss2=2.18W Ef2=B5%
18VS Power f Fiin
LTMa628 E il : e
e 15V BA Effl=
[ - 25V 7.5A £
12V 3148 Efr2=85%
e L P=144W Loss3=071W Eff3=B5%
Loss1=196W Eff1=-88% Loss4=071W Effd=853%
Loss2=2.56W Eff2=88% 2.5V System Power
25V15A —————————
P=3.75W _—_l-zv GTV AVIT Summary Report
12v188A Total Pin = 245.41W
- e FER Total Pout = 2034W
- T Otal Fout = .
f5v1sA Ua 18V 154 e
T LS008 EAD=E5% Total Ploss = 42.01W

[CTavery Aux || Losle W ek Total Efficiency = 82.88%
Total Size = 14Units”2

Loss=105W  Eff=12% P=2TW
oo s95y 34 | 0-95V VCCBRAM 1OV GTH_AvCC
25v3A] LTV 095V 34 12V157A
Loss=465W  Eff=38% P=28SW Pe16W
LTM4625 |}, 5y 55 FMC LossT=07TW EF1=B5%
\ e = Loss2=0.71W EfZ=85%
1voraal Ta¥ o Loss3=071W Ef3=5%
Loss1=132W Eff1=85% PaTSW Loss4=0.71W Effd=BS%
LTM4620 g 1.2v
.
12v 247A] 7 ¥ 2V 15A
Loss1=222W EMI=ES% e e 1.2V GTH AVTT
biescais oot B sk - 121888 | 12v16a
P=152W
Bl
| 0.6V DDR4_VTT | Eff1=85%
EM2-65% _N"‘L
E3=85% J
P=LEW Loss4=085W Effé=85% 12v 2045
. A
[TM4628  [him 3.3V FireFly
33v P=24541W
12v 478A] LT gV - 33V16A
Loss1=23W Eff1=02% P=528W

Loss2=23W  Eff2=82%
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FPGA, WLIEZHIRGTHEREPSAIRIR - EFG1T

IRIT RN "I AIAGIE" RYSERRR FEARE )

Power Management Solutions | REAGEUEREIENIEENIYE
for Altera FPGAs for NXP Processors

Tested and Verified Tested and Verified

o Schematics

o Bill-of-Materials

o Power Circuit Simulation & Design Tools
o www linear.com/Altera
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wHIERREE(PSM)AIKEBFuModulefa EZE IR EE]

B esmra

A HL v /4
MOEHATT
100
80 e AT N e —- 22MM X 15MM -
)
c
v
3
o 60 [ R~ LTM4688
=3 BARZB0A/INES
3 il LTM4678  30A
Mo ujw
40 i EAPR50AES mnx emn
gﬁ%}f? 25A
NaLzuss;muiMV 16mm x 16mm
20
0
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walFPSMAILTM4678INR25AEERER50A pModulefS ERS

5%

ISR, B O TiEsF0
n TEEARETE: 4.5VE16V
s HIHEBEEE: 0.5VE1.8V
n ERETRRRAERMHIRE: £0.5%
= FERENEE: £2.5%
= TEEUEDCREEN
n SRR TECRES 100
m 400kHz PMBus3ZI2CE817#E0 .
IR 125HZATE NS 1EHERES P e i Tt
s ERL160IAS ADC Yy = s
= (BRI = f ==
. SMERFLUHELBITR g o { N
= 16mm x 16mm x 5.74mm BGAZJ%E & S e e
| ———a 12V} TO 1.2V, 350kHz
i == ua s 12V TO 1.5V, 500kHz
75 ssesnnns 12V TO 1.8V, 575kHz A
= e 12V TO 2.5V, 575kHz
12V, TO 3.3V, 750kHz
70 : ' :
0 ] 10 15 20 25 30
LOAD CURRENT {A)
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T—EB(S48VEERFELE

Hot
Swap

Controller +54V

Diode Or

Traditional
Or
L Nonisolated

54Vto12V |

Bus
Converter

PMBus

31

100+A
Core

Converter

- —

- —
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LTM4664 S54VIHMNAZEBEREES50A/MNEZ25A uModule, FHFEIFPSM

> VInSEE: 30VE58V
> VouttgEl: 0.5VE1.5V
> WIgHILH, Ti825A, EFNEERIEHIE50A (75W)
> 50ART, 54VinZE1VoutfER = 89%
> i, EFIRESCEIRNAIVoutisE: £0.5%
> N EEEDITIEIG R SS
> PMBus/I2CRASETEOBTFTHZEBEERH
> B[RS AME

> AlfmiErEfE. BRI, BFREIMEL. FHFEEH. BEET. OV,
uv, OC

> 16ADEMENEEFEVNFIN. VourfAlour. BEMEERE, IFZKME
103K

> BRI VISl /R S e
> 16mm x 16mm x 7.72mm BGAZ}ZE
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- ADIhEIKIEARZISHE:: 4006 100 006
- ADIFREII XA ZIF S

china.support@analog.com

- ADIF FERiE L :

http://www.analog.com/zh/sample
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