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BGA PACKAGE
162-LEAD (15mm x 7.50mm x 4.65mm)
Tymax = 125°C, 64 = 9.3°C/W, 6yc10p = 18.9°C/W, BycB0T = 2.5°C/W, WEIGHT = 1.49

NOTES:

1. © VALUES ARE DETERMINED BY SIMULATION PER JESD-51 CONDITIONS.

2.8 VALUE IS OBTAINED WITH DEMO BOARD.

3. REFER TO APPLICATIONS INFORMATION SECTION FOR LAB MEASUREMENT AND DE-RATING INFORMATION.
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o [, THRESNI-REEMERESEHICERA I3 EHZRUET (Note 2)  ZNLUNDERRIZ. KRBT 7V r—2avichir
2 Ta=25°C, Vin=3.3VTDETT,

SYMBOL |PARAMETER |CONDITIONS MIN TYP MAX | UNITS
Per Channel
VIN Input DC Voltage 2.25 55 V
VOUT(RANGE) Output Voltage Range 05 55 V
Vour(pc) Output Voltage, Total Variation with Line  [MODE/SYNC = GND, FREQ = V| (Note 3) 1.485 1.515 v
and Load 1474 1.526 V
VIN uvLo VN Undervoltage Lockout VN Rising 2.0 2.1 2.2 V
VIN_UVLO_HYS VN Undervoltage Lockout Hysteresis 150 mv
VRUN RUN Pin On-Threshold VRu Rising 0.375 04 0.425 V
VRUN_HYS RUN Pin Hysteresis 60 mV
IRUN RUN Pin Leakage Current RUN =04V +20 nA
laviny Input Supply Bias Current
Pulse-Skipping Mode Vour = 1.5V, MODE/SYNC = FREQ = VI 1.7 mA
Forced Continuous Mode Vour = 1.5V, MODE/SYNC =0V, FREQ = VN 70 mA
Shutdown RUN =0V (Note 4) 2 pA
lout(pC) Output Continuous Current Range Vin = 3.3V, Vour = 1.5V (Note 3) 10 A
NoutuineyVout Line Regulation Accuracy Vour = 1.5V, Vin = 2.5V to 5V, loyT = 0A 0.3 %IV
2Vout(LoapyVout Load Regulation Accuracy Vout = 1.5V, lout = 0Ato 10A (Note 3) 0.5 1.75 %
Vout = 1.5V, loyt = 0Ato 8A 0.2 1.5 %
Vour(ac) Output Ripple Voltage lout = 0A, Cout = 100pF + 3x 22uF 12 mV
Vin = 3.3V, Vout = 1.5V (Note 4)
2VouT(START) Turn-On Overshoot lout = 0A, Cour = 100pF + 3x 224F, 5 pry
Vin = 3.3V, Vourt = 1.5V (Note 4)
tSTART Turn-On Time Cout = 100uF + 3% 224F, 45 ms
No Load, SSTT = 0.1uF, VN = 3.3V,
Vour = 1.5V (Note 4)
lssTT Track Pin Soft-Start Pull-Up Current Vssr7= 0.5V 8 11 14 A
V7emp Monitor at 25°C 1.2 V
(VsstT)
2VouTLs Peak Deviation for Dynamic Load Load: 0% to 50% to 0% of Full Load 167 mV
Cout = 100uF + 3x 220F, VN = 3.3V,
Vout = 1.5V (Note 4)
tSETTLE Settling Time for Dynamic Load Step Load: 0% to 50% to 0% of Full Load 15 s
Cout = 100uF + 3x 22pF, VN = 3.3V,
Vour = 1.5V (Note 4)
louTPK Output Current Limit ViN=3.3V, Vour = 1.5V 17 A
VrB Voltage at Vg Pin louT = 0A, Vour = 1.5V 0.495 0.50 0.505 V
IFB Current at Vg Pin 120 nA
toNMIN) Minimum On-Time (Note 4) 45 ns
Rev. 0

S¥#H - www.analog.com


https://www.analog.com/jp/LTM4670

LTM4670

o (3. (HHRMRE SN RREMERESEEICEAS NS MHERZERULET (Note 2) . ENUADMEERIZ. RRNBTF TV Tr—2aVickld
%Ta=25°C, ViN=3.3VTDIETT,

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
PGOOD Threshold/HYS |PGOOD Rising Threshold As a Percentage of Regulated Vour (Note 4) 98 %
PGOOD Hysteresis 1.2 %
Overvoltage Rising Threshold 105 110 115 %
Overvoltage Hysteresis 1 2.5 3.5 %
fosc Oscillator Frequency FREQ = VN 18 2 2.2 MHz
MODE/SYNC_RANGE  |Sync Frequency Range FREQ = Viy 1.2 26 MHz
MODE/SYNC_LEVEL  |Clock Level High on SYNC 12 Vv
Clock Level Low on SYNC 0.4 V
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BRI/ R,

RUN1(A8). RUN2(H9). RUN3(K8). RUN4(U9) : % RUN Y
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SW1 (B4, B5, C4., C5). SW2 (G4, G5, H4, H5). SW3 (L4, L5.
M4, M5) . SW4 (T4, T5, U4, U5) : MOSFET H>6A4 V7 7~
DT SAZ M T 2701 B 24w F 7 -
J— R, JEOHENICEE T 50, 7u—MREEICLET,

VN1 (B7. C7. D7) ViN2(F7. G7. H7) . ViN3(L7. M7, N7) . Vin4

(R7 T7.U7) : EHANE Y, ZNH6DE L GND t°y0)FE.EJ
WCANEEZHIMLET, VINEY & GND EVDJEIC

NT ATV T ays /ﬁ%ﬁﬂﬁf‘ﬁﬁ“é_&%fﬁﬁb

EC N
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BV, AR vy 7EEV 7 7L RRE, W7 ey
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J,SGND/ — I LA EEBRETRI R\ RN TA X
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COMP1(C9).COMP2(G9).COMP3(M9) , COMP4(T9) : 21
FUT =R L X 2L —F - F v )LD I R
X — -7V 7 OMIME R, B2 —Y D)y 7
fillx, ZOEEIKIEGIL 3, WHBEBETIEINsD
COMP E > % H\IZEERE L TLE S, TN RAZNECHli
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SSTT1(D8). SSTT2(H8). SSTT3(N8). SSTT4(U8) : V7 &
F—b, bIvX T BIOREE=S -, V7 FAY —
b EVDIMIT 2y T o ATRNSNER 10pA EftIE, A
F—r 7y 7TRHCBI DM NEED EAREFELET,
SSTT#30.5V A FH5E, VEBE v DEFIZSSTTE Y DE
HEx2FIvX v 7 LET, SSTTA0.5VE EHaE, Fovx
VBRI NV 7 7 LY AL — - TV T
OHIEZEHRL, SSTTE I Y v 7 aviifE2 £ TE
JEICH —RHEI SN E T, vy b7 BXOKEIRED
M. SSTTEVF Y IV RIC/Vy v EnEd,

FREQ1(D9).FREQ2(J9).FREQ3(N9).FREQ4(V9) :FREQYE
>3, AGNDIZHERE L 7 AMHHEG T CRAR A I B % 3 3
B, v F 72— ABEDN A Z R E T B DI
T, (TN =y aviERoOLF 72— XEEDXR 7 a
VESILTUEZY,)

MODE/SYNC1 (E7) . MODE/SYNC2 (J7) . MODE/SYNC3 (P7).
MODE/SYNC4(V7) : MODE/SYNC ¥’ > (%, w)LF 7 = — )
TEERT 7 vy 7 ~oFEIH AL £ 7, BifEE—FIZnU
T.MODE/SYNCEVII A7y 7 « »OVAZZIT AiLD
VEMERB D 0y 7 SV ARB L ET, (P75 —
YarvEROeNTF 72— AEEDX I avE SR
723>, )MODE/SYNC E VI, BI{EE—F(OLARF Y E
V7 E RS O EICHDEHLE T,

PGOOD1 (E8). PGOOD2(J8). PGOOD3(P8) . PGOOD4 (V8) :
A9 F T E— R L X2l —F - Fr RN DA—T
LAy -uyy 7oy —- 7y, FBEYOEED
NHEE0.5VY 7 7L v ZAD-2%/+10% DHEiFH 2 & 5 &
PGOOD 3777 v RIZIVY I v ENE T,
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FHY TV I DEME (N Fr XV T)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS

CiN External Input Capacitor Requirement lout = 10A 22 uF
(Vin=2.25V t0 5.5V, Vout = 1.5V)

Cour External Output Capacitor Requirement lout = 10A 100 WF
(Vin=2.25V t0 5.5V, Vout = 1.5V)
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1. LTMA6T0 T )7 1 —X MK

FREQPIN MODE/SYNC PIN MODE OF SWITCHING
CONNECTION CONNECTION OPERATION FREQUENCY
VIN Clock Input Forced External Clock
Continuous
VIN AGND Forced 2MHz Default
Continuous
VIN VIN Pulse-Skipping 2MHz Default
Resistor to AGND Clock Output | Forced Continuous FREQ
Programmed
ENMERIRBDERTE

LTMA4670 13 [H E I B DPWM Y — X5 7 F v 2L
TVET, Ay F VTR DR EITIEIZDODITEDD
DET, YD, FREQE Y 757 v Foic i
Pt (RrreQ) % B2 % /775 T, AW H %, 1.2MHz~
2.6MHz \ZEXETEET, HIND AL v T 7 TR b
72 RprREQ DIEA K 2ITRL F 7,

HIND AA v F 2 7 T U 0 7 RereQ DIRPLAA 12X 4
ZREFHLCEMAEL T,

Repeq =568 * o' % (4)
LTM4670D AL v I 7 R = E T 52/ EH D ik
MODE/SYNCYE Iz AR £ A LT Zni V\]*BPLL
(Al 72 [ S % 2 & ¢, ) 30 0 6 ot R 1 % 1.2MHz~
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MG — R TEHELX T,

LTM4670D AA v T 7 il Bz 3% E 3 53 F/EHD kX
NFR2MHZz DNERT 74V b« 7ay 72§52 &’C?‘o
EVREIRICOWTIZR 1 Z2SB L TLE R,

3. LTM4670 DVILF 7 = —XHERK

%2. SWELK#& Rereq EDBIR

fsw (MHz) Rrreq (kQ)
1 549
2 274
2.2 243
3.0 178
RiRBRONERY Oy I \DREIHA
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&L LTM4670139 -5 D EF 7 4V MEPEBICRD £ 7,
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SYNCEYZ7u—HMREDFFIZTEET, AfvF V7
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MASTER/SLAVE FREQ PIN FB PIN MODE/SYNC Pin SWITCHING FREQUENCY (fsw)
Master VIN Vour Divider Clock Input External Clock/2MHz Default
Master Resistor to AGND Vour Divider Clock Output FREQ Programmed
Slave VN Divider Clock Input External Clock
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LTM4670
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270° R 3R 100K 300k
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LTM467013 AR BEIICEIRE — F CTHIHIS NG 7N A TH
720, WA I NIz 2 — VBN B oz~
LT, Z3UCLD GREHIB W THEE LI B 2D
TEET, KF v 2LDRUNE Y PGOOD ¥y, COMP
U I LIS L 9, K 17125 Eh E & &
eV EROFIZRLET,

AARMS Uy FILVEFDHER

READSEYICA v & —) =7 ENTee N F 7 2 —REIZ.
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5. 1.0ViHA
DERATING CURVE Vin (V) POWER LOSS CURVE AIRFLOW (LFM) HEAT SINK Bua (°CIW)
Figure 9, Figure 12 33,55 Figure 6, Figure 7, Figure 8 0 None 8.6
Figure 9, Figure 12 3.3,5.5 Figure 6, Figure 7, Figure 8 200 None 74
Figure 9, Figure 12 33,55 Figure 6, Figure 7, Figure 8 400 None 6.7
&®6. 1.5ViHA
DERATING CURVE Vin (V) POWER LOSS CURVE AIRFLOW (LFM) HEAT SINK 84a (°CIW)
Figure 10, Figure 13 33,55 Figure 6, Figure 7, Figure 8 0 None 8.5
Figure 10, Figure 13 33,55 Figure 6, Figure 7, Figure 8 200 None 76
Figure 10, Figure 13 33,55 Figure 6, Figure 7, Figure 8 400 None 6.7
R 25ViHA
DERATING CURVE Vin (V) POWER LOSS CURVE AIRFLOW (LFM) HEAT SINK 8Ja (°CIW)
Figure 11, Figure 14 3.3,5.5 Figure 6, Figure 7, Figure 8 0 None 9.1
Figure 11, Figure 14 33,55 Figure 6, Figure 7, Figure 8 200 None 76
Figure 11, Figure 14 33,55 Figure 6, Figure 7, Figure 8 400 None 6.8
&8 HABEBEEBROMIGER(ZOV N R—IJDOFTVTr— 3 VEIRESR)
0A~5A DB AT Y 7, AIEEIINRIE
Cin CiN Cour
BULK CERAMIC PART CERAMIC PART
VENDORS | PART NUMBER | DESCRIPTION | VENDORS NUMBER DESCRIPTION | VENDORS NUMBER DESCRIPTION
PANASONIC | 10SVP150MX 150pF, 10V [AVX 0603ZD226MAT2A | 22uF, 10V KEMET C0805C226MIPACTU  |22yF, 6.3V
SAMSUNG | CL10A475KP8NNNC |4.7yF, 10V MURATA GRM21BR60J107ME15K | 1004F, 6.3V
P-P LOAD | LOAD STEP
Vout CiN CiN Cout1,2,34 Crr | VIN | DROOP | DERIVATION | RECOVERY | STEP | SLEW RATE
V) (CERAMIC) (BULK) (CERAMIC) (PF) | (V) | (mv) (mV) TIME (ps) (A) (Alus) Rrs (kQ)
08 | 22uF x5+4.7uFx2 | 150uF | 22uF x3 +100pF 10 | 33 70 144 10 5 5 100
08 | 22uF x5+47uFx2 | 150pF | 22uF x3 +100uF 10 5 70 147 10 5 5 100
10 | 22uF x5+4.7uFx2 | 150pF | 22uF x3 +100pF 10 | 33 80 157 10 5 5 60.4
10 | 22uF x5+47pFx2 | 150uF | 22uF x3 +100uF 10 5 80 161 10 5 5 60.4
15 | 22uF x5+47pFx2 | 150uF | 22uF x3 +100uF 10 | 33 0 181 15 5 5 30.1
15 | 22uF x5+47pFx2 | 150uF | 22uF x3 +100uF 10 5 0 184 15 5 5 30.1
18 | 22uF x5+47pFx2 | 150pF | 22uF x3 +100uF 10 | 33 100 203 15 5 5 23.2
18 | 22uF x5+47uFx2 | 150uF | 22uF x3+ 100pF 10 5 100 206 15 5 5 232
25 | 22uF x5+4.7uFx2 | 150pF | 22uF x3 +100pF 10 | 33 130 258 15 5 5 15
25 | 22uF x5+47uFx2 | 150uF | 22F x3 +100pF 10 5 130 258 15 5 5 15
33 | 22uF x5+47uFx2 | 150uF | 22uF x3 +100pF 10 5 160 325 15 5 5 10.7
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INYr— DERER

pModule B TlE, /Oy T —I DITEFIDTNILFRIRDY
BRSEICERBIENHDET, N2/ —
DLAT7 I EEEICHERLTLEEW,

LTM4670 D BGAEVERE

PIN

ID | FUNCTION |(PINID| FUNCTION [PINID| FUNCTION [PINID| FUNCTION |PINID| FUNCTION |PINID| FUNCTION (PINID| FUNCTION |PINID| FUNCTION |PINID| FUNCTION
A1 VouT1 A2 VouTt1 A3 GND1 Ad GND1 A5 GND1 A6 ViNt A7 GND1 A8 RUN1 A9 VOSNS1*
B1 Voutt B2 Voutt B3 GND1 B4 SW1 B5 SW1 B6 GND1 B7 VN B8 GND1 B9 FB1

C1 Vourt C2 Voutt C3 GND1 C4 SW1 C5 SW1 C6 GND1 c7 VNt C8 SGND1 C9 COMP1
D1 Vourt D2 Voutt D3 GND1 D4 GND1 D5 GND1 D6 GND1 D7 VN D8 SSTT1 D9 FREQ1
E1 GND1 E2 GND1 E3 GND2 E4 GND2 E5 GND2 E6 Vin2 E7 MODE/ E8 PGOOD1 E9 VOSNS2*

SYNC1
F1 Vout2 F2 VouTt2 F3 GND2 F4 GND2 F5 GND2 F6 GND2 F7 Vin2 F8 GND2 F9 FB2

G1 Vour2 G2 Vour2 G3 GND2 G4 SW2 G5 SW2 G6 GND2 G7 Ving G8 SGND2 G9 COMP2

H1 Vour2 H2 Voutz H3 GND2 H4 SW2 H5 SW2 H6 GND2 H7 ViN2 H8 SSTT2 H9 RUN2

s Vour2 J2 Vout2 J3 GND2 J4 GND2 J5 GND2 J6 GND2 J7 MODE/ J8 PGOOD2 | J9 FREQ2

SYNC2
K1 Vours K2 Vour3 K3 GND3 K4 GND3 K5 GND3 K6 GND3 K7 GND3 K8 RUN3 K9 | VOSNS3*
L1 Vours L2 Vout3 L3 GND3 L4 SW3 L5 SW3 L6 GND3 L7 VN3 L8 GND3 L9 FB3

M1 Vours M2 Vout3 M3 GND3 M4 SW3 M5 SW3 M6 GND3 M7 Ving M8 SGND3 M9 COMP3

N1 Vours N2 Vout3 N3 GND3 N4 GND3 N5 GND3 NG GND3 N7 ViN3 N8 SSTT3 N9 FREQ3

P1 GND4 P2 GND4 P3 GND4 P4 GND3 P5 GND3 P6 ViNg P7 MODE/ P8 | PGOOD3 | P9 | VOSNS4*
SYNC3

R1 Vour4 R2 VouT4 R3 GND4 R4 GND4 R5 GND4 R6 GND4 R7 ViNg R8 GND4 R9 FB4

T Vour4 T2 Vours T3 GND4 T4 SW4 T5 SW4 T6 GND4 T7 ViNg T8 SGND4 T9 COMP4

U1 Vour4 U2 Vours U3 GND4 U4 SW4 U5 SW4 U6 GND4 U7 ViNg U8 SSTT4 U9 RUN4

V1 Vour4 V2 Vours V3 GND4 V4 GND4 V5 GND4 V6 Ving ' MODE/ V8 | PGOOD4 | V9 FREQ4
SYNC4
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SUBJECT DESCRIPTION

MModule Design and Manufacturing Resources Design: Manufacturing:

+ Selector Guides

+ Free Simulation Tools

+ Demo Boards and Gerber Files

+ Quick Start Guide
+ PCB Design, Assembly and Manufacturing Guidelines
+ Package and Board Level Reliability

pModule Regulator Products Search 1.

Quick Power Search

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} v Vin(Max) v
OUTPUT | Vout v lout A
FEATURES | Low EMI Ultrathin Internal Heat Sink

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.

B E S

HRES = ER

LTM4604A & VN, 4A uModule L ¥ 2L —% 2.375V<ViN< 5.5V, 0.8V < Vour < 5V, 9mm x 15mm x 2.82mm LGA

LTM4608A K VN, 8A uModule L ¥ 2L —% 2.7V<VIN<5.5V, 0.8V <Voyur <5V, 9mm x 15mm x 2.82mm LGA

LTM4648 {5 VN, 10A pModule L ¥ 2L —% 2.375V<VIN<5.5V,0.8V < Voyur <5V, 9mm x 15mm x 4.92mm BGA

LTM4658 & Vin, 10A uModule L ¥ 21— % 2.25VSVIN< 5.5V, 0.5V < Vour < Vi, 4mm x 4mm x 4.32mm LGA

LTM4611 K VN, 15A uModule L ¥ 2L —% 1.5V<VINS5.5V, 0.8V <VouT <5V, 15mm x 15mm x 4.32mm LGA

LTM4614 K VN, 727 )V 4A pModule L ¥ 2L —% 2375V <VIN<5.5V, 0.8V < Voyur< 5V, 15mm % 15mm x 2.82mm LGA

LTM4615 & VN, FUT7IV4A 4A, 1.5A, uModule L ¥ 21 —% 2.375V < VN < 5.5V, 0.8V < Vouri, Voutz <5V, 0.4V < Vours <2.6V,

15mm x 15mm x 2.82mm LGA
LTM4616 {EVIN, T2 7V 8A pModule L ¥ 2.1 —% 2.7V <VIN<5.5V, 0.6V <Voyur<5V, 15mm x 15mm x 2.82mm LGA,
15mm x 15mm % 3.42mm BGA

LTM4648 & VN, 10A uModule L ¥ 2L —% 2.375V<VIN 5.5V, 0.6V < Vour <5V, 9mm x 15mm x 4.92mm BGA

LTM4639 VN (PS4 7 AFEERT) L 20A uModule L ¥ 2L —% | 2375V <ViN< 7V, 0.6V < Vour <5V, 15mm x 15mm x 4.92mm BGA

LTM4642 VNGRS A 7 ABIER) , 727 )L 4A uModule L ¥ 2 | 2375V < ViN <20V, 0.6V < Vour < 5.5V, 9mm x 11.25mm x 4.92mm BGA
L—%

LTM4646 R VIN (PS4 7 AR . 727V 10A uModule L ¥ 2. | 2.375V < VN <20V, 0.6V < Vour < 5V, 11.25mm x 15mm x 5.01mm BGA
L—%

LTM4662 & VINIRE AN A 7 ZEEM) . 727V 15A uModule L ¥ 2 | 2.375V < VN <20V, 0.6V < Vour <5V, 11.25mm x 15mm x 5.74mm BGA
L—%

LTM4643 EVINIREAL 7 AEIER) . 77 F3A uModule L¥ 2 | 2.375V < VN <20V, 0.6V < Vour < 3.3V, 9mm x 15mm x 1.82mm BGA,
=% 9mm X 15mm x 2.42mm BGA

LTM4644 R VIN (AL 7 ABHEM) . 779 F4A pModule L ¥ 2 | 2.375V < VN < 14V, 0.6V < Vour <5.5V, 9mm x 15mm x 5.01mm BGA

=%

20
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