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25-PIN (4mm x 4mm x 1.43mm)
Tymax = 125°C, 6y = 23°C/W,
8JCtop = 27.8°C/W, 8¢pot = 5.7°C/W
WEIGHT = 86mg
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il 74 S
KReES NyR/R=EEF* | FIMR | A=K | KT =9-547 | MSLL—F1>J | (Note 28R)
LTM4659EV#PBF Au (RoHS) 4659 4 LGA 4 ~40°C~125°C
LTM46591V#PBF Au (RoHS) 4659 4 LGA 4 ~40°C~125°C

- BIRAWSIERESEELROT A R OWTIR, B o FEHABEX TRHVAhEE W,

JCy REF@R—)L O EiF 31— R (& IPCIUEDEC J-STD-609 ICEHLL TWE T,

- EEEINBLCAB KU BGAPCB D7 T U R LV ELEFIE
- LGABKU'BCAD/ Cyr —Y M & b LA K

o (3, HERRESNIEMEREERICHc>TERSNAERTH B EZRULET, TNLUHE. Ta = 25°C TOLEERTT (Note 2),

RREIBERAETNBDEVN=33VDIZEETT,

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vin Input DC Voltage ®| 225 5.5 v
VouT(RANGE) Output Voltage Range MODE/SYNC = 1MHz, FREQ = V|y [ 0.5 Vin v
Vout(c) Output Voltage MODE/SYNGC = 1MHz, FREQ = V}y, Voyr=0.5V | @ | 0.4925 0.5 0.5075 V
Vin_uvLo Vin Undervoltage Lockout Vi Rising 2.0 2.1 2.2 V
VIN_UVLO_HYS Viy Undervoltage Lockout Hysteresis 150 mV
VRun RUN Pin on Threshold Vrun Rising 0.375 0.4 0.425 \
VRUN_HYS RUN Pin Hysteresis 60 mV
[RuN RUN Pin Leakage Current RUN = 0.4V +200 nA
lagvin Input Supply Bias Current
Pulse-Skipping Mode MODE/SYNC = FREQ = Vy, Voyt = 1.5V 1.6 mA
Forced Continuous Mode MODE/SYNC = 0V, FREQ = Vy, Vout = 1.5V 70 mA
Shutdown RUN = 0V (Note 4) 1 HA
Isviny Input Supply Current Vour =0.5V, IgyT =10A 2.3 A
Rev. 0

S¥4H - www.analog.com



https://www.analog.com/jp/
https://www.analog.com/jp/products/landing-pages/001/umodule-design-manufacturing-resources.html#manufacturing
https://www.analog.com/jp/design-center/packaging-quality-symbols-footprints.html

LTM4659

o (3, HERRESNIEMEREERICHIc>TERASNBERTHZIEZRLET, TNLUAE. Ta = 25°C TOEERTI (Note 2),
RRMENBERSNBDIEFVIN=3.3VDIZETT,

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
lout(DC) Output Continuous Current Range Vout = 0.5V (Note 4) 10 A
AVoyrLineyVour | Line Regulation Accuracy FREQ = Vi, Vout = 1.5V, Vi = 5.5V, lgyT = 0A 0.001 0.8 %N
AVourLoapyMour | Load Regulation Accuracy Vin = FREQ = 3.3V, SYNC = 1.0MHz,
Vout = 0.5V, gyt = 0A to 10A 1 %
Vour(ac) Output Ripple Voltage lout = 0A, Coyt = 100pF + 22pF x2 Geramic, 2 mvV
(Notes 4)
AVour(sTarm) Turn-On Overshoot lout = 0A, Coyt = 100pF + 22pF x2 Geramic, 5 mvV
(Notes 4)
tSTART Turn-On Time Coyt = 100pF + 22pF x2 Ceramic, No Load, 5 ms
SSTT = 0.1pF (Note 4)

IssTT Track Pin Soft-Start Pull-Up Current | SSTT = 0.5V 7 10 13 pA
AVoutLs Peak Deviation for Dynamic Load Load: 0% to 50% to 0% of Full Load 157 mV
Cout = 100pF + 22pF x2 Ceramic

(Note 4)
tSETTLE Settling Time for Dynamic Load Step | Load: 0% to 50% to 0% of Full Load, 15 us
Cour = 100pF + 22F x2 Ceramic,
(Note 4)
loutpk Output Current Limit Vin =33V, Vgyr = 0.5V 18 A
Veg Voltage at Vgg Pin lout = 0A, Vour = 1.5V 0.495 0.50 0.505 v
= Current at Vg Pin +20 nA
VpgooD PGOOD Trip Level As a Percentage of Regulated Voyr
Undervoltage Falling Threshold Vg Ramping Negative -4 -3 -2 %
Overvoltage Rising Threshold Vg Ramping Positive 7 10 13 %
lpgooD PGOOD Leakage Vpgoop = 5.5V 50 nA
fosc Oscillator Frequency 2 MHz
SYNC_RANGE Sync Frequency Range FREQ = Vg 1.0 2.6 MHz
SYNC_LEVEL Clock Level High on SYNC 1.2 v
Clock Level Low on SYNC 0.4 V

Note 1: EEEDIENBRAERZEBID AN RAZMZBET/\A RITBANBESEZ5Z
BIENBDEY, T/ A A2 REBHIENERNERREICE & T\ ADEBEE L Fa

[CHBEEZHTENBNET,

Note 2: LTM4659 (&, Ty = Ta L %82 K 570/ ULREREM T TT ARSI TWET, LTM4659E
[&, 0°C~125°C DN ERENE B REE SR E IC e DI BE AR ZE /L T L ORI SN TVET,
—40°C~125°C DAERENEREE S I 7o B AR I, 35t S IEEHAL. KLU 7Ot

Al DRI IC & > THERB S TR T, LTM46591 (& -40°C~125°C DNERENE R B E5
SR THREBLCT LSRN TVEY, IR cARE R T RaRERER.

BEIRLATZ N T —Y OEBRRIET., SLOMOREERICIZ. B2 DEERE

ICE > TRESNDZEICERLTIES W,
Note 3: fthD Vin. VouT. TAICDWTIE HABRT A L—T 1 VT HigESRUTLES W,
Note 4: FZEHC KD IEREZRHERLTLET,
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RUN
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0.4V > 0.49v
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4659 FO1
1. LTM4659 D R&(EL7=7Ov VK
THY T T &4
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Cin External Input Capacitor Requirement loutr = 10A uF
(Viy =2.25V t0 5.5V, Vgyr = 1.5V)
Cout External Output Capacitor Requirement loyr = 10A 100 uF
(Viy =2.25V t0 5.5V, Vgyr = 1.5V)
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Main Vin Vour Divider Clock Input External Clock/2MHz Default
Main Resistor to AGND Vouyr Divider Clock Output FREQ Programmed
Subordinate Vy Divider Vin Clock Input External Clock
FRALEB7 T —ADMBEADTOT L
R3 R4 R3 R4
SYNC PHASE ANGLE RATIO RATIO EXAMPLE EXAMPLE
0° 0Q NA 0Q NA
90° 3R R 301k 100k
120° 7°R 5¢R 243k 174k
180° NA 0Q NA 0Q
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270° R . 100k 301k
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F=IPRINTOET, £5~FE 712, BRI H 5
HEBRVEETOHITI1.0V, 1.5V, 2.5VIZET %55 Bk
PR ENTOET, HS~RTIORTHRA L& TRoNn
7B, PR QRIS E LRI E L%
FEL DL, FPHIED S DM ERRED FEREL TR
KPrvrvaviE»Bongd, B TOEIERIZ

KRB R DR 72 a TR TRIE D 5k 5
ZEDTE, HICHTIAD R FHIR IO S ERAR B I
THIEWTEET, 7V v MalFEAMIZ 1.6mm E D 4 Jg H
MG A2 JE i E 2 A v 2D A2 FE2iE 1 A > 2D
PEHAZNTLET, PCB D~ #£1E 76mm x 76mm T,

£51.0VHHEA

DERATING CURVE Vin (V) POWER LOSS CURVE AIRFLOW (LFM) HEAT SINK 04a (°C/W)
Figure 9, Figure 12 33,5 Figure 7, Figure 8 0 None 21
Figure 9, Figure 12 33,5 Figure 7, Figure 8 200 None 18
Figure 9, Figure 12 33,5 Figure 7, Figure 8 400 None 17
=6.1.5VHHAH

DERATING CURVE Vin (V) POWER LOSS CURVE AIRFLOW (LFM) HEAT SINK 04a (°C/W)
Figure 10, Figure 13 3.3,5 Figure 7, Figure 8 0 None 22
Figure 10, Figure 13 3.3,5 Figure 7, Figure 8 200 None 19
Figure 10, Figure 13 33,5 Figure 7, Figure 8 400 None 18
=7.25ViHAH

DERATING CURVE Vin (V) POWER LOSS CURVE AIRFLOW (LFM) HEAT SINK 04a (°C/W)
Figure 11, Figure 14 3.3,5 Figure 7, Figure 8 0 None 23
Figure 11, Figure 14 3.3,5 Figure 7, Figure 8 200 None 18
Figure 11, Figure 14 3.3,5 Figure 7, Figure 8 400 None 17
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Cin CERAMIC VALUE VALUE PART

VENDORS (uF) PART NUMBER Cout VENDORS (uF) NUMBER
Taiyo Yuden 10 EMK212BB7106MG-T Murata 22 GRM188R60J226MEAOD
Murata 22 GRM188R61A226ME15D Murata 100 GRM21BR60J107ME15K

Cin Cout P-P | RECOVERY LOAD STEP
Vour |(CERAMIC)| Cu | (CERAMIC) | Cff Uiy DROOP | Deviation | TIME |LOAD STEP | SLEW RATE | FREQ.
(V) (WF) (BULK) (vF) (pF) (V) (mV) (mV) (ws) (A/ps) (Afps) (kHz)
05 | 10x2 150 | 100+22x2 | Open 33 40 78 5 5 5 1000
08 | 10x2 150 | 100+22x2 | Open 33 45 92 10 5 5 2000
08 | 10x2 150 | 100+22x2 | Open 5 45 90 10 5 5 2000
1 10 x2 150 | 100+22x2 | Open 33 55 109 10 5 5 2000
1 10 x2 150 | 100+22x2 | Open 5 55 105 10 5 5 2000
15 | 10x2 150 | 100+22x2 | Open 33 80 157 10 5 5 2000
15 | 10x2 150 | 100+22x2 | Open 5 80 156 10 5 5 2000
25 | 10x2 150 | 100+22x2 | Open 33 120 239 15 5 5 2000
25 | 10x2 150 | 100+22x2 | Open 5 120 241 15 5 5 2000
33 | 10x2 150 | 100+22x2 | Open 5 120 291 15 5 5 2000
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25-Terminal Land Grid Array with Embedded Die [LGA_EM]

(CL-25-3)

Dimensions shown in millimeters
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SUBJECT DESCRIPTION
pModule Design and Manufacturing Resources | Design: Manufacturing:
* Selector Guides * Quick Start Guide
¢ Demo Boards and Gerber Files * PCB Design, Assembly and Manufacturing Guidelines
* Free Simulation Tools * Package and Board Level Reliability
JModule Regulator Products Search 1. Sort table of products by parameters and download the result as a spread sheet.
2. Search using the Quick Power Search parametric table.
INPUT | Vin(Min) Y Vin(Max) Y,
OUTPUT | Vout \Y lout A
FEATURES | Low EMI Ultrathin Internal Heat Sink
([ vuitple oupus ]
GEETED
Digital Power System Management Analog Devices’ family of digital power supply management ICs are highly integrated solutions that
offer essential functions, including power supply monitoring, supervision, margining and sequencing,
and feature EEPROM for storing user configurations and fault logging.

EhERm

HRES m= ER

LTM4658 & VI, 10A @ Silent Switcher 2 pModule L ¥ 2L —% 225V<VIN<5.5V, 0.5V <Vour < VN, 4mm x 4mm x 4.32mm
LGA3v/r — 4mm x 4mm x 4.62mm BGA /3y —3

LTM4691 1€ Vin. BB 727 L 2A O pModule L ¥ 2L — ¥ 225V <VIN<3.6V, 0.5V < Vour < 2.5V, 3mm x 4mm x 1.18mm
LGA$y/r— 3mm x 4mm x 1.48mm BGA /Sy —3

LTM4710-1 K VIN, 777 B 8A O Silent Switcher uModule L ¥ 2.1 —% 225V <VINE5.5V,0.5V < Vour 3.6V, 6mm x 12mm x 3.54mm
LGA Sy /r—y

LTM4693 & VIN, BB 2A OFFEE uModule L ¥ 21— % 2.6V<VIN<5.5V, 1.8V <Vour<5.5V, 3.5mm x 4mm x 1.25mm
LGA /5 =Y

LTM4611 BIE VNG [SAD uModule L¥aL—% 1.5V <SVIN<5.5V, 0.8V <Vour <5V, 15mm x 15mm x 4.32mm
LGA R/ r—y

LTM4670 & VIN, 777 F 10A D uModule L ¥ 2.1 —% 225V<VN<5.5V, 0.5V < Vour <IN, 7.5mm x 15mm x 4.65mm
BGA /=y
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