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BGA PACKAGE
49-LEAD (6.25mm x 6.25mm x 3.87mm)
Tymax = 125°C, 8yctop = 10°C/W, 6¢pottom = 2.6°C/W, B4 = 25°C/W,
6y DERIVED FROM 95mm x 76mm PCB WITH 4 LAYERS
0 VALUES DETERMINED PER JESD51-12, WEIGHT = 497mg
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LTM4626EY#PBF SAC305 (RoHS) 4626 el BGA 3 -40°Ct0125°C

LTM46261Y#PBF SAC305 (RoHS) 4626 el BGA 3 -40°C 10 125°C

BICEVWEMEREHEE CRESND T/ RICDOWTIE, Btk E i3t BB IC B
WEHELEEW* TNARADBEY L — RFHFEROIAY T FDINVICRRSNK
9o/ RE e i3R—)L 4 EF 31— RIZIPC/JEDEC J-STD-609 I XML TWE T,

o HEEAINDLGABGADPCB 7Y T UKLV ELESE
o LGABGA/ Sy —YE LU ORIE

o IHESNIcERNMENEREEE DRIBEZEIET S (Note 2) o ZNLUAS I Ta = 25°CTDAE, Vin = 12V I R—V BITRIIRLER

ISFABIDEREICE 0
SYMBOL | PARAMETER | CONDITIONS MN  TYP  MAX | UNITS
ALY FI T LF¥aL—9EB FroRIERD
Vin Input DC Voltage Vin ® 3.1 20
Vout Output Voltage Range ([ ] 0.6 55 v
Vout(g) Output Voltage, Total Variation Cin = 22pF, Coyt = 100pF Ceramic, Rrg = 40.2K,

with Line and Load MODE = INTVcg, lout = 0A to 12A (Note 3)

(Note 6) -40°Ct0 125°C ® | 1477 1.50 1.523
VRUN RUN Pin On Threshold Vrun Rising 1.1 1.25 1.35
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B

o [FIMESIN=2NEEERELHFE DRBEZEKRT S (Note 2) o ZNLIA I Ta = 25°C TDAE, Viy = 12V, 1 R—IY BICRTIZEERN

TFRFIOBRIC & 5.
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
laviny Input Supply Bias Current Vin =12V, Vout = 1.5V, MODE = INTV¢g 100 mA
Vin =12V, Vout = 1.5V, MODE = GND 18 mA
Shutdown, RUN = 0, Viy = 12V 20 A
Isviny Input Supply Current Vin =12V, Vour = 1.5V, lout = 12A 1.8 A
loutg) Output Continuous Current Range | (Vix = 12V Vout = 1.5V) 0 12 A
AVour (Line)Nout Line Regulation Accuracy Vour = 1.5V, Vin = 3.1V 10 20V, lpyt = 0A 0.04 0.15 %N
AVour (Load)Nour Load Regulation Accuracy Vour = 1.5V, lpyr = 0A to 12A 0.5 1.2 %
Vourac) Output Ripple Voltage lout = 0A, Cour = 100pF Ceramic, Viy = 12V, 5 mV
Vour=1.5V
AVoUT(START) Turn-0On Overshoot lout = 0A, Cout = 100pF Ceramic, Viy = 12V, 30 mV
Vour=1.5V
tSTART Turn-On Time Cour = 100pF Ceramic, No Load, TRACK/SS = 0.01pF, 25 ms
Vin =12V, Vour = 1.5V
AVoutLs Peak Deviation for Dynamic Load | Load: 0% to 50% to 0% of Full Load, Cout = 47pF Ceramic, 160 mV
Vin =12V, Vour = 1.5V
tSETTLE Settling Time for Dynamic Load | Load: 0% to 50% to 0% of Full Load, Cout = 47pF Ceramic, 40 Uis
Step Vin =12V, Vour = 1.5V
loutpk Output Current Limit (Vin = 12V, Vour = 1.5V) 14
Vg Voltage at FB Pin lout = 0A, Vour = 1.5V 0.594 0.60 0.606
IFB Current at FB Pin (Note 4) +30 nA
RegHi Resistor Between Voyt and FB 60.05 60.40 60.75 kQ
Pins
ITRACK/SS Track Pin Soft-Start Pull-Up TRACK/SS = 0V 6 10 A
Current
ViNuvLO) Vin Undervoltage Lockout Vin Falling 2.5 2.6 2.7 v
Vin Hysteresis 300 mV
tonmIN) Minimum On-Time (Note 4) 25 ns
torFVIN) Minimum Off-Time (Note 4) 50 ns
Vpgoop PGOOD Trip Level Vrg With Respect to Set OQutput
Vrg Ramping Negative -12 -8 -5 %
Vg Ramping Positive 5 8 12 %
lpgoop PGOOD Leakage 2 A
VpeL PGOOD Voltage Low lpgoop = TMA 0.02 0.1 v
ViINTvee Internal Ve Voltage Vin = 4V to 20V 3.2 3.3 34 v
fosc Oscillator Frequency 600 kHz
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Note 5: ZD7)/\1 Rcld, R DBEFREDE T/ \A R ZRET 2/ DBHRE
RN MBI > T WD, BEMREIMEEN T T« TREEI v IV a ViREIF125CEBR
%o RESNICRARBFI v 02 Y BEEZBICRETEFEIMRRT 5L, 7/ R
DIEREZRBSARELH S,

Rev 0

S¥#H - www.analog.com 3


https://www.analog.com/jp/LTM4626?doc=LTM4626.pdf
https://www.analog.com/jp/?doc=LTM4626.pdf

LTM4626

KRR IE

100
97
94
91
88
85
82
79
76
73
70

EFFICIENCY (%)

ELETER ELETER ELETER
3.3VAA 5VA 12VAA
100 100
................... 97 96
P i et R 9% 92
eSS S Wl ST 91 88
i === . 5 _ =
i .'.’I/// \Q\ £ g8 E gy ke
¥ 1 &z .| 5 78
:'.:. & 85 |— z 80 3,
’ S ol L S /] / — 1Vour, 600kHz |
i e |,-"]l — 1Vqur, 600kHz e [/;,’ — = 1.2Vqyr, 800kHz
— 1Vgur, 600kHz 79 — = 1.2Vqyr, 600kHz 72 7 ——= 1.5Vqyr, 800kHz
— = 1.2Vgyr, 600kHz ﬂ —== 1.5Vqyr, 800kHz i - == 1.8Vqyr, 1000kHz
— == 1.5Vqur, 600kHz 76 y - ==+ 1.8Vour, 800kHz 68 [l T -eee- 2.5Vqy, 1500kHz ]
- = = 1.8VgyT, 600kHz Do I/ B N 2.5Vqyr, 1000kHz | 6a | -—- 3.3Vqyr, 1500kHz |
------ 2.5Vqur, 600kHz -—- 3.3Vqyr, 800kHz in —-= BVgyT, 2000kHz
‘ ‘ ‘ 70 ‘ ‘ ‘ 60 ‘ ‘ ‘
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LOAD CURRENT (A) LOAD CURRENT (A) LOAD CURRENT (A)
4626 GO1 4626 G02 4626 G03
W OEBENE 1.5V DETBEINE
OUTPUT VOLTAGE OUTPUT VOLTAGE
50mV/DIV A 50mV/DIV
AC COUPLED =‘-“——?-1r——— AC COUPLED
[I— —— ——
LOAD STEP CURRENT LOAD STEP CURRENT __r—
2 5A/DIV 2. 5AIDIV
4626 G04 4626 GO5
100ps/DIV 100ps/DIV
Vin =12V, Voyt = 1.0V, fg = 600kHz Vin =12V, Voyt = 1.5V, fg = 800kHz
Cout = 3x 100yF + 1x 22yF CERAMIC CAPACITOR Cout = 3x 100pF + 1x 22uF CERAMIC CAPACITOR
INTERNAL COMPENSATION, INTERNAL COMPENSATION,
COMPa CONNECT TO COMPb, C = 33pF COMPa CONNECT TO COMPb, Crr = 33pF
9A ~ 12A (25%) LOAD STEP 9A ~ 12A (25%) LOAD STEP
25V DOHBERE 3.3VOHNBERE
OUTPUT VOLTAGE OUTPUT VOLTAGE
50mV/DIV 100mV/DIV (\
AC COUPLED V AC COUPLED /
LOAD STEP CURRENT _r——-\_ LOAD STEP CURRENT _r__
2 5ADIV 2 5A/DIV
4626 G06 4626 GO7
100ps/DIV 100ps/DIV

Vin =12V, Vout = 2.5V, fg = 1000kHz

Cout = 3x 100pF + 1x 22uF CERAMIC CAPACITOR
INTERNAL COMPENSATION,

COMPa CONNECT TO COMPb, Crp = 33pF

9A ~ 12A (25%) LOAD STEP

Vin =12V, Vout = 3.3V, fg = 1000kHz

Court = 3x 100pF + 1x 22uF CERAMIC CAPACITOR
INTERNAL COMPENSATION,

COMPa CONNECT TO COMPb, Cgf = 33pF

9A ~ 12A (25%) LOAD STEP
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EEEE==E
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100ps/DIV
Vin =12V, Voyt = 5V, fg = 1500kHz
Cout = 3x 100pF + 1x 22uF CERAMIC CAPACITOR
INTERNAL COMPENSATION,
COMPa CONNECT TO COMPD, Crf = 33pF
9A ~ 12A (25%) LOAD STEP
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4626 G09

5ms/DIV

Vin =12V, Voyt = 1.5V, fg = 800kHz

Couyt = 3x 100pF + 1x 22uF CERAMIC CAPACITOR
INTERNAL COMPENSATION,

COMP, CONNECT TO COMPy, Crr = 33pF

Css =0.1pF

BAFERTOES

I _/\,

1A/DIV

Vour

1V/DIV \

I
0.5A/DIV

5ms/DIV

Vi = 12V, Vour = 1.5V, fg = 800KHz

Cour = 3x 100pF + 1x 22uF CERAMIC CAPACITOR

INTERNAL COMPENSATION,

COMP, CONNECT TO COMPy, Cf = 33pF

Cgs = 0.1pF

BEERNTENTVWSRETD
5EHR

X
N

5ms/DIV
Vin =12V, Voyt = 1.5V, fg = 800kHz
Cout = 3x 100pF + 1x 22uF CERAMIC CAPACITOR
INTERNAL COMPENSATION,
COMP, CONNECT TO COMPy, Crr = 33pF

4626 G12

Vout
50mV/DIV

4626 G10

4626 G11

5ms/DIV
Vin =12V, Voyt = 1.5V, fg = 800kHz

Court = 3x 100pF + 1x 22uF CERAMIC CAPACITOR

INTERNAL COMPENSATION,
COMP, CONNECT TO COMPp, G = 33pF

EERETOHENBEEY YT

4626 G13

5ms/DIV
Vin =12V, Voyr = 1.5V, fg = 800kHz
Cour = 3x 100pF + 1x 22uF CERAMIC CAPACITOR
INTERNAL COMPENSATION,
COMP, CONNECT TO COMPY, Crp = 33pF
MEASURED ON THE 22uF CERAMIC CAPACITOR

RUN
5V/DIV
PGOOD
5V/DIV

Vout
1V/DIV

I
0.5A/DIV

TIVINAT AN EHSIEE

TP I s e e e

4626 G14
5ms/DIV
Vin =12V, Voyt = 1.5V, fg = 800kHz
Couyt = 3x 100pF + 1x 22uF CERAMIC CAPACITOR
INTERNAL COMPENSATION,
COMP, CONNECT TO COMPy, Crr = 33pF
Cgs =0.1pF
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7-HE RIS 2L £ 7,
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{EClE, FB EY ZMHA T 2 Z LI K> TUiFIEIED ]
RIS D T, 5 IC LT 77V — 2 a VRO Y
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Vosus*(B1) EEN)E—MRET V7 OIEKEE AT, ZOE

VENHT60.4k 0.5% DEifEEHSTIZ /i L CPB ICEHE S
N0 T, FflicowuTE, 77— aviFmok 7
avESRLUTEZ N,

PHMODE(G5) : ZAfvF > 7"+ E—F L ¥ 2L —¥ Dtk
L 78 ~DHIEIA T, Wi FEIR#R &£ CLKOUT B> DD
HERZ RO £ 7, 2HEIF DG AIZZOY /’EINTVCCL
e L. 3MHEIEDL A3 GND ;Fﬁ’*L 4FHENE DY
WEINTVee2 128 L 37, BEflic oW Tid, 777 r— a
VIBHRDX 7Y avEBRBLTUER Y,

TRACK/SS(E2) : ZAf v F 7"+ E—F L ¥ 2L —FDH Ik
XIS VT IRY—F By, ZOE VRIS E
JEDSE B3 IREZ T CE X T, 2OV DEEL 0.6V
IDEL B, 27 —=T7 V7 ~DOWNEY 77 L AASIDIN
ANAEN ARDDIZFBY Y TRACK E Y DEEICH —
I E T, 0.6VEDFELRDENT Y XV I HEREDME 1L
L. WY 7 7Ly A& B 27 =7 v 7Ol il S 4
F9, ZOEVIZIZINTVee 225 6UA DTIVT Y 7B AN
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E#HoR 7y avE2SHLUEE N,

MODE/CLKIN (D2) : A€ — Fi#EIR Y, B X ORIk
e NOAERFEIII A E Y, AEREEIFE— NI d 512
MODE/CLKIN % GND I ##% L ¥ 3, MODE/CLKIN % 7
00— MREEICT 20, IVERAZELICEGT 2L, i
M — F2ONEIRINE T, #HI2, MODE/CLKIN BV %4
Wy 2T, S ATL  yay sz ay o
WHEIHLC, 7354 Akl e — Mg ) £9, 56l
DWTUE TV = avEROR Iy av RS
S\,

Vosns™ (C2) : 228N & — MEH 7 v 7O KIEE AT, FBEY
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o THED £, CLKOUT TDOE— 7 to E— 27 DR g i
IXINTVce2°5 GND £ TCT, sffllicownTid, 777 7 —
YavlBEROX 7y arESELTLE R,

Vin(D3~D4. E3~E4. F4, G4) : FEIFASIE VI D LA
MOSFET D FLA iR LTED., B3 H VINIEZHAL Y
Fo7 e B—=F-L¥aL—% - Fr 2V OHIERHADN
H3.3VL X oL =2 L TC0ET, INHDEY EGND
VORI AEREZHMLES, AT hHy 7V a
VFVvHIE, VINEY EGND B v D Z N F N o[BI TE D
BT EeHMERELET,

INTVge (B3) : A4 v F >« E—F L ¥alL—%-Fr 3L
DOWNH3IVL XL =%, N7 —« FIANBLN
T Z OB ED S B2 MG I N E T, 2.20FL LD

O—AVDIKESR 73y 7 ay Ty HEHHLT, KLY
ZGNDIZT Ay 7TV LET,
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AN E BRSO T OEIR 57 ¥y, PCB D
HEEZ AL LT, 2THOGND Z A\ IcE LET,

PGOOD (B5) : A —7"v FLAvDudy 7% A 77
N =7y RV, FBEYDEEDBHNE 0.6V 77L&
D+10% ANIZ A S22\ 06 PGOOD 1777 v FENLIC
7HET,

Tsense (A7) - INERHLEE € =& DAKEE A4,

SW(B7) : TAMHNTHEONL KT v FNVDAL Y TV
7'+ ) —F, RCAF N F Y 87— 7 %kt LT ALy T+
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Zh N OGAEIT7u—MREDEFIZLET, 777 —
vaviloxr sy arE2SRLTEE Y,
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PGOOD 10k
L INTVge
INTVge
INTVge 4
e ° —Nr o Vig
- [ _'|'_01 - L1, 3.1V T0 20V
MODE/CLKIN = - —— 10F
= = 25V
20k _l
o
CLKOUT = 12A
PHMODE POWER GONTROL —| 01uF
GND
TRACK/SS
0.1pF
Vin
INTERNAL
INTERNAL FILTER
COMP
) [
"l" %274k j—
= L FREQ 4 GND
L j:l 4626 BD
1. LTM4626 DEEE 7 Oy VX
THhy )T &4
Evic] PARAMETER ESE MIN TYP MAX Bify
Cin External Input Capacitor Requirement lout = 12A 10 22 uF
(Vi = 3.1V to 20V, Vour = 1.5V)
Cout External Output Capacitor Requirement lour = 12A 200* 470* uF
(Vin = 3.1V to 20V, Vour = 1.5V)
AT RABESREORBEICHZEREOEHIERT. MEARERAGIVEIVF IO/ P ABEREO T TR BN ENBEICABIBANBIET,
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Figures 15, 16 5,12 Figure 11 0 None 16.5
Figures 15, 16 5,12 Figure 11 200 None 13.5
Figures 15, 16 512 Figure 11 400 None 125
F4.15VHAD
TFAL—T1 ViR Vin (V) EWali=PS:E ZE U (LFM) el 27 O (°C/W)
Figures 17, 18 512 Figure 12 0 None 16.5
Figures 17,18 5,12 Figure 12 200 None 13.5
Figures 17,18 5,12 Figure 12 400 None 125
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R7. HNWEBEREERROR (R23ER)

Cin HRES B Court HRES Bl Cour2 HRES B
Murata GRM21BR61E106KA73L | 10uF, 25V, | Murata GRM186R60J226ME 22)IF, 6.3V, PANASONIC | EEF-GXOE471L | 470yF, 2.5V,
0805, X5R X5R, 0603 3mQ
Taiyo Yuden | TMK212BBJ106KG-T 10pF, 25V, | TDK (C1608X5R0J226MO080AC | 22yF, 6.3V,
0805, X5R X5R, 0603
Murata GRM31CR61E226ME15L | 22F, 25V, | Murata GRM31CR60J107ME 100yF, 6.3V,
1206, X5R X5R, 1206
Taiyo Yuden | TMK316BBJ226ML-T 224F, 25V, | Taiyo JMK316BJ107ML 100yF, 6.3V,
1206, X5R | Yuden X5R, 1206
TDK C3216X5R0J107M160AB | 100pF, 6.3V,
X5R, 1206
Cour Cour2 COMP, D | COMP,D =L} E—710
Vourn | Vinn | RFB | fsw (E33vs- sy COMPa Rtx CtH Crr | 2797 | =48 | EER
V) | (V) (k)| (kH2) | A¥FVY) |aAVFVY) (pF) (k@) (F) | (pF) | (A) (mv) (ns)
1 5 90.9 | 600 220F + 3x100pF None Short to COMPy None None 33 3 81.7 40
1 12 1 909 | 600 22)F + 3x100pF None Short to COMPy None None 33 3 84.4 40
15 5 40.2 | 800 22)F + 3x100pF None Short to COMPy None None 33 3 88.4 50
15 12 | 402 | 800 22)F + 3x100pF None Short to COMPy None None 33 3 93.1 50
25 5 19.1 | 1000 22)F + 3x100pF None Short to COMPy None None 33 3 132 50
25 12 | 19.1 | 1500 22)F + 3x100pF None Short to COMPy None None 33 3 137 50
3.3 5 | 133 | 800 22iF + 3x100pF None Short to COMPy None None 33 3 182 50
3.3 12 | 13.3 | 1500 220F + 3x100pF None Short to COMPy None None 33 3 177 50
5 12 | 8.25 | 2000 22)F + 3x100pF None Short to COMPy None None 33 3 255 50
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33pF —— -
] INTVG P 3_— x4
PHMODE B A d
| o TRACK/SS COMPa -
= PGOOD COMPb
GND CLKOUT Vosns™
L |
FREQ MODE/ CLKOUT
vn  CHKIN gy
RUN Vosnst —
LTM4626
—] INTVgg
— PHMODE B
TRACK/SS COMPa
PGOOD PGOOD COMPb L
S 402
<
GND Vosns

4626 F25

[®] 25. 3.1V~20V A /3. 248, 1.5V/24A D5t
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77V r—a v 1ER

FREQ CLKOUT
V ¥ A tay
svTo20V T oo Iy out 1000F [ 12
25y RUN 46 Vosns 6.3V
L ] INTVgg LTM4626 sz
MODE/CLKIN =
CLKOUT
NOT USED —{ PHMoDE S3pF
FB
I TRACK/SS
- 0.1pF — PGOOD COMPa ] 40.2k
= COMPb L
GND Vosns™
| |
FREQ CLKOUT
ok
v V . -
R'L'J“N y out 1000F 124
LTM4626  OSNS 6.3v
INTVge I x2
[] MODE/CLKIN =
I =
60.4k —] PHMODE 33pF
TRACK/SS FB
60.4k —1 PcooD COMPa ] 60.4k
COMPb h i
= GND Vosns -
L |

4625 F26

(] 26. 3.1V~20V AN A2VE LM VHED BN YT HBD DRET
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INVIr—3

2 A

—IDITENNDFARIVIEpModule REE T
BEDET, BI\vT—Y DL 7O eL<FER

LTLES LY,

LTM4626 DIERLEFR D BGA E>EL51

E>ID| FUNCTION | E>ID | FUNCTION |EXID| FUNCTION | E>ID | FUNCTION | E>/ID | FUNCTION [E>ID| FUNCTION | E>ID | FUNCTION
A1 Vout A2 Vout A3 Vout A Vout A5 Vour A6 | Tsense+ A7 Tsense-
B1 Vosns™ B2 GND B3 INTVcc B4 RUN B5 PGOOD B6 GND B7 Sw
C1 FB G2 Vosns™ C3 GND C4 GND C5 GND C6 GND C7 GND
D1 COMPa D2 MODE/CLKIN | D3 Vin D4 Vin D5 GND D6 GND D7 GND
E1 FREQ E2 TRACK/SS E3 ViN E4 ViN E5 GND E6 GND E7 GND
F1 COMPb F2 CLKOUT F3 Vour F4 Vin F5 GND F6 GND F7 GND
G1 Vout G2 Vour G3 Vour G4 ViN G5 PHMODE G6 GND G7 GND
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UModule DE&ET /BhEY Y —X

B H B
o BRAIR o UAYYRG—NHAR
o FER—RBLOH—N—T71)L | o PCBOREH BIL. BLVELEHA RS 1Y
o ERNYIIL—Y3v- Y-l o )Xy =Y HBLVR—R - LAILOEREME

UModule L ¥ 2 L — 7B R DKRR

1. BRORZ/NIA—FICLOTHEREZ, BRERATILYRY—heLTHFUYAO—-RT S
2. Quick Power Search/STARN Uy 7 - F—T )L &E>TREREETT S

Quick Power Search

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

TIGN - IRT— VAT L RR—IAV S

FHOT - FIAEXDTIFINEREBTINA R 773V IF EROER, B8, v—Y VElHE
FOV—T VA HIEREDEAEEZRM T IBEICERINLYY1—2ayTHD RELE
=N %1 S EEPROM B H L TWE T,

BER M

RmES L] ER

LTM4625 5A UModule L ¥ 2L —% 4V < VIN <20V, 0.6V < Vour £ 5.5V, 6.25mm x 6.25mm x 5.0lmm BGA
LTM4649 10A yModule L ¥ 2L —% 4.5V <VIN<16V. 0.6V <Vour £3.3V, 9mm x 15mm % 4.92mm BGA
LTM4638 15A UModule L' ¥ 2L — % LTM4626 £ E> A, 3.1V < VN <20V, 0.6V < Vour < 5.5V, 6.25mm x 6.25mm x 5.02mm BGA
LTM4645 25A pModule L ¥ 2L —% 47V < VIN< 15V, 0.6V < Vour £ 1.8V, 9mm x 15mm % 3.51mm BGA
LTM4646 727V 10A pModule L ¥ 2L —% 4.5V <VIN <20V, 0.6V < Vour £5.5V, 11.25mm x 15mm x 5.0lmm BGA
LTM4662 727V 15AModule L ¥ 2L —% 4.5V <VIN <20V, 0.6V £ Vour £5.5V, 11.25mm x 15mm x 5.74mm BGA
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