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(Note 1)
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VN1« Vings PGOOD1.PGOOD2 ........oveeeeeeee. —0.3V~6V
COMP1,COMP2, RUN/SS1, RUN/SS2

VEB1. VEB2. TRACKT. TRACK2 ... -0.3V~V)y
SWVOUT coeveeeeee e —0.3V~(ViN+0.3V)
VoL F¥aL—%
LDO_IN\PGOOD3.EN3.......c.coevereeeerecrieeeeeereee —-0.3V~6V
LDO_OUT e —0.3~4V
FB3...eeeeeeeee e —0.3V~(LDO_IN+0.3V)
LDO_OUTDETHE ... et esesen e RHARR
AEREN R RE

(NOTE 2.0 5) e —40°C~125°C
FEETRIREE oo 125°C
RIFREEE. ..o, —55°C~125°C

o~
EidiE
TOP VIEW
TRACK1 COMP1
RUN/SS1 | PGOOD1 FB1
|
ar i EEEER
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(| EEEE EEEEN
(mEEE . EEEEN
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ar H B EEE EEEERN
GND1 — ‘ GNDI
MM E TR I EEEEEE
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SN EH EAEEEEEE oo
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F(HHE N HEEE N
GND2 — F82 BOOST3
e EEEEm
RUN/SS2 —3——
o/l W . EEEN
Ving Vour2
c/m W N W EEEN
AL EEEN
GND2
vJjoemEEEEEEEENED
1 2 3 4 5 6 7 8 9 10 " 12
TRACK2 COMP2 SW2
PGOOD2
LGA PACKAGE
144-LEAD (15mm x 15mm x 2.82mm)
TIMAX = 125°C, 6JCbottom = 2-3°C/W, 6JA = 15°C/W, 6JCtop = 25°C/W,
6 VALUES DETERMINED FROM 4 LAYER 76mm x 95mm PCB
WEIGHT = 1.6g

R

7Y —itiE Mo RWET—FVI* | Kyr— EEgmmET
LTM4615EV#PBF LTM4615EV#PBF LTM4615V 144-Lead (15mm x 15mm x 2.8mm) LGA -40°C to 125°C
LTM46151V#PBF LTM46151V#PBF LTM4615V 144-Lead (15mm x 15mm x 2.8mm) LGA -40°C to 125°C

SSREVWSEREHETRESNDT/ A RCOWTIE B F o REBEICSBVADEREN. “REJL—REHFEROIYTHOINILTHIENET,

7 —RPBDOT—F 2T DFEMICDWTIE, http://www.linear-tech.co.jp/leadfree/ = B2 S W,

ZDRBIEN LA TOAEIE SN ETL FHICDULTIE, http://www.linear-tech.co.jp/packaging/ = Z BT S W\,

TNote 228U T2,
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BRI

O lZENERENMEREEE DFRIK[EZ ELKT S (Note 2) o ZNLANETa=25"CTDIEEEH R VLR D (Viy = 5V, LDO_IN = 1.2V,
ZXEMBATIDEI12ICK B,

SYMBOL | PARAMETER | cONDITIONS | MIN  TYP  MAX | UNITS
AAYFYTLFal—50Es/av:FrRILED
Vinoo) Input DC Voltage Range 2.375 5.5 \
Vour(ne) Output DC Voltage Range 0.8 5.0 \
VOUT(DC) Output Voltage Cin = 22pF, Coyt = 100pF, Reg = 5.76K,
Vin =2.375V 10 5.5V, Igyt = 0A to 4A (Note 6)
0°C=<Ty<125°C 1.460 149 1512 v
1.45 149 1512 v
VinvLo) Undervoltage Lockout Threshold | Igyt = 0A 1.6 2 2.3 \
lINRUSH(VIN) Input Inrush Current at Start-Up lout = 0A, Cyy = 22pF, Coyt = 100pF, Vout = 1.5V,
Viy=5.5V 0.35 A
lagviny Input Supply Bias Current Vin = 2.375V, Vgut = 1.5V, Switching Continuous 28 mA
Vin = 5.5V, Voyt = 1.5V, Switching Continuous 45 mA
Shutdown, RUN = 0, Vjy = 5V 7 12 PA
Is(vin) Input Supply Current Vi = 2.375V, Vour = 1.5V, lgyT = 4A 3.2 A
Vin =5.5Y, Voyr = 1.5Y, lgyr = 4A 1.48 A
lout(DC) Output Continuous Current Range | Viy = 5.5V, Vgyt = 1.5V (Note 6) 0 4 A
AVoutLoap + Ling) | Load and Line Regulation Accuracy | Voyr = 1.5V, 0A to 4A (Note 6)
 Vour Vin=2.375V t0 5.5V +1.0 2130 %
+1.3 +1.6 %
Vout(ac) Output Ripple Voltage lout = 0A, Cout = 100pF
Vin=5Y, Voyr =1.5V 12 mVp_p
fs Output Ripple Voltage Frequency | lgyt = 4A, Vin =5V, Vour = 1.5V 1.25 MHz
AVOUT(START) Turn-On Overshoot COUT =100pF, Voyr = 1.5V, RUN/SS = 10nF,
lour = 0A
Viy=3.3V 20 mV
Vin =5V 20 mV
tsTART Turn-On Time Cour = 100pF, Voyt = 1.5V, lgyT = 1A Resistive
Load, TRACK = V|y and RUN/SS = Float
Vin=5V 0.5 ms
AVouyr(Ls) Peak Deviation for Dynamic Load | Load: 0% to 50% to 0% of Full Load, 25 mV
Cout = 100pF, Viy =5V, Vgyr = 1.5V
tSETTLE Settling Time for Dynamic Load Load: 0% to 50% to 0% of Full Load, 10 us
Step Vin=5Y, Voyr =1.5V
lou(PK) Output Current Limit Coyt = 100pF, Viy =5V, Vgyr = 1.5V 8 A
Vg Voltage at FB Pin lout = 0A, Vgur = 1.5V 0.790 0.8 0.807 v
0.786 0.8 0.809 v
|FB 0.2 pA
VRun RUN Pin On/Off Threshold 0.6 0.75 0.9 v
ITRACK TRACK Pin Current 0.2 HA
VTRACK(OFFSET) Offset Voltage TRACK = 0.4V 30 mV
VTRACK(RANGE) Tracking Input Range 0 0.8 \
RegHi Resistor Between Vqyt and FB Pins 4.96 4.99 5.02 kQ
AVpgoop PGOOD Range +7.5 %
Regood PGOOD Resistance Open-Drain Pull-Down 90 150 Q

4615fb

SEA0: www.linear-tech.co.jp/LTM4615

3


http://www.linear-tech.co.jp/product/LTM4615

LTMA4615

BT

o[X 2N ERENMEREEFE DRIRIEZ EIKT 3 (Note 2) o ZNLUIAETa=25°C T DB SEZCH R LR D  Viy = 5V, LDO_IN = 1.2V,

EENISAfIOR12IC & %,

SYMBOL | PARAMETER | CONDITIONS | MIN  TYP  MAX | UNITS
VLot v av
Vipo N Operating Voltage (Note 3) e | 114 35 V
linLDo_INy Operating Current lout = 0OmA, Voyr =1V, EN3 = 1.2V 1 mA
linsHDN) Shutdown Current EN3 =0V, LDO_IN = 1.5V 0.6 20 HA
VBoosT3 BOOST3 Output Voltage EN3 =1.2V 4.8 5 5.2 Vv
VBoosT3(uvLO) Undervoltage Lockout 43 V
Vigs FB3 Internal Reference Voltage 1mA < lgyr = 1.5A,1.14V < V| pg |y = 3.5V, 0.397 0.4 0.404 v
BOOST3 =5V, 1V < Vgyr = 2.59V e | 039 0.4 0.405 Vv
Vipo_out Output Voltage Range 04 2.6 V
Vo Dropout Voltage Vipo_in = 1.5V, Vrg3 = 0.38V, Iyt = 1.5A (Note 4) 100 250 mV
LDO_RHI LDO Top Feedback Resistor 4.96 4.99 5.02 kQ
lout Output Current Veng = 1.2V o 15 A
ILim Output Current Limit (Note 5) 2.5 A
en Output Voltage Noise Frequency = 10Hz to 1MHz, I gap = 1A 300 PRMS
ViH_Ens EN3 Input High Voltage 1.14V < Vipo |y = 3.5V ° 1 Vv
VIL_En3 EN3 Input Low Voltage 1.14V < Vipo N = 3.5V 04 V
IN_EN3 EN3 Input Current -1 1 pA
VOL_PGOOD3 PGOOD Low Voltage lpgoopa = 2mA 0.1 0.4 V
PGOOD Threshold | Output Threshold PGOOD3 High to Low -14 -12 -10 %
Relative to Vg3 PGOOD3 Low to High -4 -3 -2 %

Note 1: iR RERICEES NIMEZBZ S A ML RBT/INA RTKFENERZ 5 A
BARENEN B B REICDIc > THENBRREREMHICET & T/ RDOEEE L Fw
[CBHEBE5ZDTREEDLH B,

Note 2: LTM4615(E Ty TAICIFIEE L W ULABRERETT A M TN TUL S, LTM4615E(E
0°C~125°COENFREE FE THAMARICEE T 5 2 E MMRIES N TS -40"C~125°C
DOREREEIRELEEM T D HARISERE FIEFHES & CRE2NL 702 -JY bO—
L& DB TR SN T WS LTMA6151 A BRENFRAEEE THREMARICER T 52
EMRIESN TV BRARFAERE X ERL 70 by T —IOERRBERE KO
EDFIRER & BE L IR EDBIESRMEICE > TRE S Z LT

Note 3: RE(MICHERR/NBEBEIFIRDEED TH D,

Vin 2 Vout(min) +Voropout
Note 4: BABER BELAERTLF 2L —Y 3 VEMBET ZOICBHERAANS
HANDORNETH S, ROY 77T M TlE HABEE (Vin— Voropout) IEEL < 2%,

Note 5: D F/\A R 3 ERBDBEFREDET/\1 RZRET 5 /cH DBRER
EREENMED > TV BRERERENMEB T 5 & SHGMREIF125°CEBR .48
RERERENERNICIFEY 5 &  RABHEEZELS DB S,

Note 6: 272 2VinVouTE & UTAD THABRD T« L—F « V7 #hig 2 S8,

4 SE40: www.linear-tech.co.jp/LTM4615


http://www.linear-tech.co.jp/product/LTM4615

LTMA4615

RER It RESF T
RAYFYYT LE2L—F
ML HNER

(Vin=2.5V)
100
95
\
—_
90 [—=== >\‘
< - ~ §
< e \‘\\
5 85 i s ;\\ \‘\\
= hES \\\ \\
S S N
S a0 ]
[ ‘.. Sso
75 —— >
—Voyr=1.8V Ms.
| ——Vour=15V
0} —vgyr=12v
---- Vour = 0.8V
65 -
0 1 2 3 4
OUTPUT CURRENT (A)
4615 601
BT TORNANEE
35 T
—\Vpyr=3.3V
30 ——Vgyr=2.5V /
| ====Vour=1.8V /
---- Voyt=1.5V /
25 Feeeeeees VOUT =12V
=-—=-Vgyr=0.8V /
S 20 /
=15 ;
1.0
0.5

0
0 05115 2 25 3 35 4 45 5 55
Vi (V)

4615 G04

BIMBRELE

ILoAD
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REN TR IE
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Vint. Vinz (J1~J5,K1~K5) ; (C1~C6,D1~D5) : HEIHR A1 &
V. INHGDE Y EGNDY YOI ANEIEZINZ
T ANTHy )T aryFrHIRViNE v EGNDE
VORNICEZIET 2 2 L 2Rl T,

Vout1« Vourz (K9~K12,L9~L12, M9~M12) ; (C9~C12, D9~
D12.E11~E12) :&HEHH ey, TN dE Y EGNDE »
officii s LT . MhTAhy 7V 7av
FUYHIEINSEDE Y EGNDE v DI R E T %
TEERMEREL T, (FARFRTLEZN,)

GND1.GND2. (H1.H7~H12.J6~J12.K6~K8.L1.L7~L8.
M1~M8) ; (A1~A12,B1.B7~B12,C7~C8.D6~D8.E1.E8~
EI0): ANV Y=V NV Y= Dl OERT 7 v
F.Ev

TRACK1.TRACK2 (L3.E3) : !l JEEF 7 v ¥ /- EV €
Ca— VB AYHENE L THREREINZGAE.Y 7
FAY—=1F-ay T3 ZRUNSSE VY57 7 FIcE
L CeRy -7 7 L—b2HIIL 7, 7k 748
TUTERAY LFX AL =YD Ty I EVILEZT
FNZHIHT L2 ENTEET AL —TEEZFETT
212 A DM 6 77 v FICIPLr# 8 % Bl
L. OHEEGRORREEZ AL =7 L X 2L —FDIDE Y
WKEHELE T, M7y ¥ v 72 ¥ E R ITUE, TRACKE
VEVNICESL 9, b7 v ¥ v I AMERS TR
TWLRHEBRHYET 77V r—va v, 0y
YaviEaSELTIREI Y,

FB1.FB2(L6,E6): A Af v F v 7 L X 2L —F DT~
TOEAAT, 216 D E XN T4.99k D FEHE KT Z /
L’CVOUT HRENTWET . FBE Y LGNDY v DR

WEPEZENML C BB Z 70507 %
EMTEET, 2OV ZREETZ2EY 2 — VDFBY
v EWHNCEET B L 2MADEIRE S 2 — VD3 ER 2
HIZZencEET . 77— a0y
Tavis LTI,

FB3(F6) :LDOD AT~ 7DAAT, 2D E VIZNE T
4.99k#KPT %/ L CLDO_OUTIZ Rt ST\ £ §,FB3E
v EGNDE YOIz B L < B> - EE
IR TILTEIENTEET, 7SIV = avE
WDy arvESHLTLEZ Y,

COMP1,COMP2(L5.E5) : FEJiIfHI A L v > 2 L F & L A
TV T OWENERa AL =Y DALy a LR
X ZORIBEEEICSC ML ET, 2o v 2BET
5EY 12— )LDOCOMPY v ENFNCHEE S 5 & 2 D
REY 2= VERZSHITZIENTEETT KT ¥
VNI TwE T 77U r—> a v
WDk Iy avESHLTLEI Y,

PGOOD1,PGO0D2(L4.E4) : I &L AR T =7y KL v
r—% A —=7v-FLA4voudy 7Hhc BWhETE
MLFalL—2ary RV bDO+T5RNICZWE T
FZYRANGIETTFoNnET,

RUN/SS1.RUN/SS2(L2.E2) : EATHIfHI L vV 7 P A ¥ — D
EY,08VEDEWETIZEY 2— 124 L.05VED
BWETEFEY 2 —V2d 7L EFT,2DOEITIRVNIC
Pefe S 1172 IMBRHL & GNDIZE2fE S 41721000pF 2 > 7~
FBHboTVWET V7 bR —=FMEALTE. 77
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77— a3 ER

+:2.1.2viH A
DERATING CURVE Vin (V) POWER LOSS CURVE AIRFLOW (LFM) HEAT SINK 8a (°C/W)
Figure 7 5 Figure 5 0 None 15
Figure 7 5 Figure 5 200 None 12
Figure 7 5 Figure 5 400 None 10
Figure 8 5 Figure 5 0 BGA Heat Sink 14
Figure 8 5 Figure 5 200 BGA Heat Sink
Figure 8 5 Figure 5 400 BGA Heat Sink
#<3.3.3vH A
DERATING CURVE Vin (V) POWER LOSS CURVE AIRFLOW (LFM) HEAT SINK 8a (°C/W)
Figure 9 5 Figure 6 0 None 15
Figure 9 5 Figure 6 200 None 12
Figure 9 5 Figure 6 400 None 10
Figure 10 5 Figure 6 0 BGA Heat Sink 14
Figure 10 5 Figure 6 200 BGA Heat Sink
Figure 10 5 Figure 6 400 BGA Heat Sink
HEAT SINK MANUFACTURER PART NUMBER WEBSITE
Aavid 375424B00034G www.aavid.com

Cool Innovations

4-050503P to 4-050508P

www.coolinnovations.com
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IF MORE FILTERING REQUIRED
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T4 HNWBEERELBRDOVE) v IR (BN12Z2E ) 0AD 52 5ADRFT R T I3 T SIREMRIE E

Cour1 AND Coyr2 Cout1 AND Coyr2
CERAMIC VENDORS VALUE PART NUMBER BULK VENDORS VALUE PART NUMBER
TDK 22)F 6.3V (3216X7S0J226M Sanyo POSCAP 150pF 10V 10TPD150M
Murata 22uF 16V GRM31CR61C226KE15L | Sanyo POSCAP 220pF 4V 4TPE220MF
TDK 100pF 6.3V (4532X5R0J107MZ Ciy BULK VENDORS VALUE PART NUMBER
Murata 100pF 6.3V GRM32ER60J107M Sanyo POSCAP 100pF 10V 10CE100FH
Vour Cin Cin | Court AND Coura | Cours AND Coyrz Viy | DROOP | PEAK-TO-PEAK | RECOVERY | LOAD STEP| Rig
(V) | (CERAMIC) | (BULK)* | (CER)EACH | (POSCAP)EACH | Ity | (V) | (mV) | DEVIATION | TIME (ps) | (Ass) | (k)
1.2 10pF x2 100pF 100pF, 22pF x2 None None 5 33 68 11 2.5 10
12 [104F x2 1004F 221F x1 2204F None | 5 | 25 50 9 25 10
1.2 10pF x2 100pF 100pF, 22pF x2 None None | 3.3 33 68 8 2.5 10
1.2 10pF x2 100pF 22iF x1 220pF None | 3.3 25 50 10 2.5 10
15 10uF x2 100pF 100pF, 22pF x2 None None 5 30 60 11 2.5 5.76
15 10uF x2 100pF 22)F x1 220pF None 5 28 60 11 2.5 5.76
15 10uF x2 100pF 100pF, 22pF x2 None None | 3.3 30 60 10 2.5 5.76
15 10uF x2 100pF 22)F x1 220pF None | 3.3 27 56 10 2.5 5.76
18 | 104Fx2 | 1004F | 100pF, 224F x2 None None | 5 | 34 68 12 25 3.92
1.8 10pF x2 100pF 22F x1 220uF None | 5 30 60 12 2.5 3.92
1.8 10pF x2 100pF 22F x1 220uF None | 3.3 30 60 12 2.5 3.92
2.5 10pF x2 None 220F x1 None None | 5 50 90 10 2.5 2.37
25 | 10pF=2 | 100pF 220F x1 1504F None | 5 | 33 60 10 25 2.37
2.5 10pF x2 100pF 22F x1 150pF None | 3.3 50 95 12 2.5 2.37
3.3 10pF x2 100pF 22F x1 150pF None 5 50 90 12 2.5 1.62
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INYr—2

LTM4615DLGAE V EL B

PINID |FUNCTION| PINID |FUNCTION| PINID |FUNCTION| PINID |[FUNCTION| PINID |FUNCTION| PINID |FUNCTION
At GND2 B1 GND2 C1 Ving D1 Ving E1 GND2 F1 GND3
A2 GND2 B2 SW2 2 Ving D2 Ving E2 RUN/SS2 F2 GND3
A3 GND2 B3 SW2 C3 Ving D3 Ving E3 TRACK2 F3 GND3
A4 GND2 B4 SW2 c4 Ving D4 Ving E4 PGOOD2 F4 GND3
A5 GND2 B5 SW2 C5 Vine D5 Ving E5 COMP2 F5 GND3
A6 GND2 B6 SW2 C6 Ving D6 GND2 E6 FB2 F6 FB3
A7 GND2 B7 GND2 c7 GND2 D7 GND2 E7 BOOST3 F7 GND3
A8 GND2 B8 GND2 c8 GND2 D8 GND2 ES GND2 F8 EN3
A9 GND2 B9 GND2 9 Vours D9 Vour2 E9 GND2 F9 GND3
A10 GND2 B10 GND2 10 Vour2 D10 Vourz E10 GND2 F10 GND3
Al GND2 B11 GND2 c11 Voute D11 Voure E11 Voure F11 GND3
A12 GND2 B12 GND2 c12 Voute D12 Voure E12 Voure F12 GND3

PINID |[FUNCTION| PINID |[FUNCTION| PINID |FUNCTION| PINID |FUNCTION| PINID |FUNCTION| PINID |FUNCTION
G1 LDO_IN H1 GND1 J1 Ving K1 Ving L1 GND1 M1 GND1
G2 LDO_IN H2 SW1 J2 Ving K2 Vi L2 RUN/SS1 M2 GND1
G3 LDO_IN H3 SW1 J3 Ving K3 Ving L3 TRACK1 M3 GND1
G4 LDO_IN H4 SW1 J4 Ving K4 Ving L4 PGOOD1 M4 GND1
G5 PGOOD3 H5 SW1 J5 Ving K5 Ving L5 COMP1 M5 GND1
G6 GND3 H6 SW1 J6 GND1 K6 GND1 L6 FB1 M6 GND1
G7 GND3 H7 GND1 J7 GND1 K7 GND1 L7 GND1 M7 GND1
G8 GND3 H8 GND1 J8 GND1 K8 GND1 L8 GND1 M8 GND1
G9 LDO_OUT H9 GND1 J9 GND1 K9 Vourt L9 Voutt M9 Vour
G10 LDO_OUT |  H10 GND1 J10 GND1 K10 Vour L10 Vour M10 Vout
G11 LDO_OUT |  Hid GND1 J1 GND1 K11 Vouri L1 Vouri M11 Vou
G12 LDO_OUT |  H12 GND1 J12 GND1 K12 Vour L12 Vouri M12 Vou
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LTM4627 20V, 15A, DC/DCFH: pModulel ¥ 2.1 —% 4.5V=ViN=20V.0.6Vs= Vours 5V.PLLA. Vouth 7 v ¥ v 7.
VE—FLV ATV 7 15mmx 15mmx4.32mm  LGA S /r—3
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