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R VOUT < 3.3V) oo —0.3V~BY  VOSNS < VOSNS ™ eoveeeereereeeeenneeeeeenneeenns —0.3V~INTVgg+0.3V
PLLIN, TRACK/SS. MPGM. MARGO. MARG1. EVEREEEEE (NOLE 2) oo —40°C~85°C
PGOOD. FSET cvvoveeeeeeeeeee e, —0.3V~INTVeeH+0.3V FEEEBIREE oo 125°C
RUN oo —0.3V~5V  ARTEEEEEE oo —55°C~125°C
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LGA PACKAGE BGA PACKAGE
118-LEAD (15mm x 15mm x 2.82mm) 118-LEAD (15mm x 15mm x 3.42mm)
Tmax = 125°C, 0,44 = 15°C/W, 0, = 6°C/W, Tymax = 125°C, 0y = 15.5°C/W, 8¢ = 6.5°C/W,
04 DERIVED FROM 95mm x 76mm PCB WITH 4 LAYERS 645 DERIVED FROM 95mm x 76mm PCB WITH 4 LAYERS
WEIGHT = 1.7g WEIGHT =1.9¢
HoFEHR
EMEET LA BEN—F T+ Nyr—y R
LTM4601HVEV#PBF LTM4601HVEV#PBF | LTM4601HVV 118-Lead (15mm x 15mm x 2.82mm) LGA | -40°C to 85°C
LTM4601HVIV#PBF LTM4601HVIV#PBF | LTM4601HVV 118-Lead (15mm x 15mm x 2.82mm) LGA | -40°C to 85°C
LTM4601HVEY#PBF LTM4601HVEY#PBF | LTM4601HVY 118-Lead (15mm x 15mm x 3.42mm) BGA | -40°C to 85°C
LTM4601HVIY#PBF LTM4601HVIV#PBF | LTM4601HVY 118-Lead (15mm x 15mm x 3.42mm) BGA | -40°C to 85°C

SSICAEWVEIERESE THRESNET/\A R DWTE Bt F o3 R EICEBVADEL S0,

SRETL—REEEROIVTFOINILTHIESNE T,

A BT OB BT —F 27 OFEMIC DT, http://www.linear-tech.co.jp/leadfree/ = ZELFZE LN,
DB LA TOREIESNET L FEMHIC DL TIL, http://www.linear-tech.co.jp/packaging/ Z S E LIS W\,
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BEROOKE
©[3—40°C~85°CDREFHE TODMIREZENLKT S (Note 2) o ZTLAS ST = 25°C. Vi = 12V T DI ZEERIIG G (FRIK) D@L ICE S,
Rser = 40.2k

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vinoo) Input DC Voltage ® 45 28 V
Vour(ne) Output Voltage (With Remote Cin = 10pF x3, Coyt = 200pF, Rget = 40.2k
Sense Amp) Viy =12V, Vour=1.5V, IgyT=0 e | 1478 1.5 1.522 V
ADftx
VinvLo) Undervoltage Lockout Threshold lour=0A 3.2 4 V
lINRUSH(VIN) Input Inrush Current at Startup lgut = 0A. Vgur = 1.5V
Vin=5V 0.6 A
Vin =12V 0.7 A
laqvinno LoAD) | Input Supply Bias Current Vin =12V, No Switching 3.8 mA
Vin =12V, Vgyr = 1.5V, Switching Continuous 38 mA
Vin = 5Y, No Switching 2.5 mA
Vin =8V, Vout = 1.5V, Switching Continuous 42 mA
Shutdown, RUN =0, VIN = 12V 22 pA
Is(viny Input Supply Current Vin =12V, Vout = 1.5V, lgyr = 12A 1.81 A
Vin =12V, Vour = 3.3V, gyt = 12A 3.63 A
Vin =5V, Voyr =1.5Y, Igyr = 12A 4.29 A
INTV¢e Vin =12V, RUN > 2V No Load 47 5 5.3 v
eyl
loutDg Output Continuous Current Range |V =12V, Vgyr = 1.5V (Note 5) 0 12 A
AVour(Ling) Line Regulation Accuracy Vout = 1.5V, lgyt = 0A, V|\ from 4.5V to 28V ° 0.3 %
Vour
AVOUT(LOAD) Load Regulation Accuracy Vout = 1.5V, lgyt = 0A to 12A, with RSA (Note 5)
Vout Vin =5V ° 0.25 %
Vin=12V ° 0.25 %
Vout(ac) Output Ripple Voltage lout = 0A, Coyr = 2x 100pF X5R Ceramic
Vi =12V, Vour = 1.5V 20 mVp_p
Vin =25V, Vour =1.5V 18 mVp_p
fs Output Ripple Voltage Frequency lout = 5A, Vi = 12V, Vour = 1.5V 850 kHz
AVOUT(START) Turn-On Overshoot COUT = 200pF, VOUT =1.5Y, |0U‘|’ =0A,
TRACK/SS = 10nF
Vin =12V 20 mV
Vin=5V 20 mV
tSTART Turn-On Time COUT =200pF, Voyr =1.5Y, TRACK/SS = Qpen,
lout = 1A Resistive Load
Vin =12V 0.5 ms
Viy=5V 0.5 ms
AVouTLs Peak Deviation for Dynamic Load | Load: 0% to 50% to 0% of Full Load,
Cour = 2 x 22uF Geramic, 470puF 4V Sanyo
POSCAP
Vin =12V 35 mV
Vin=5V 35 mV
tSETTLE Settling Time for Dynamic Load Load: 0% to 50%, or 50% to 0% of Full Load
Step Viy=12V 25 us
louTPK Output Current Limit Cour = 200pF Ceramic
Vin =12V, Vour=1.5V 17 A
Vin=25Y, Voyur =1.5V 17 A
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BT

0(3-40°C~85°CORESHE TDHRIBEZ KT S (Note 2) o ZNLINETA = 25°C. Vin = 12V TDIEL IZXERIIE A (FRIK) DBRLICK 5,

Rser = 40.2k

SYMBOL |PARAMETER | CONDITIONS G MAX | UNITS

YE—h-EYR-7>7 (Note 3)

Vosns*, Common Mode Input Voltage Vin =12V, RUN > 2V 0 INTVge -1 V

Vosns™ Range

CM Range

DIFFVouT Output Voltage Range Vin = 12V, DIFFVgyt Load = 100k 0 INTVge -1 v

Range

Vos Input Offset Voltage Magnitude 1.25 mV

Ay Differential Gain 1 VNV

GBP Gain Bandwidth Product 3 MHz

SR Slew Rate 2 V/us

Rin Input Resistance Vosns® to GND 20 kw

CMRR Common Mode Rejection Mode 100 dB

i EE

Vg Error Amplifier Input Voltage lout = 0A, Vout = 1.5V 0.594 0.6 0.606 v
Accuracy

VRun RUN Pin On/Off Threshold 1 15 1.9 v

ITRACK/SS Soft-Start Charging Current VTRack/ss = OV -1.0 -15 -2.0 pA

tongviny Minimum On Time (Note 4) 50 100 ns

torF(MIN Minimum Off Time (Note 4) 250 400 ns

RpLLin PLLIN Input Resistance 50 kQ

IpRvee Current into DRV Pin Vout = 1.5V, lgyt = 1A, DRV = 5V 18 25 mA

RegHi Resistor Between Voyr L and Vg 60.098 60.4 60.702 kQ

Vivipam Margin Reference Voltage 1.18 V

VMARGO, MARGO, MARG1 Voltage 1.4 v

VARG Thresholds

PGOODE

AVrgy PGOOD Upper Threshold Vg Rising 7 10 13 %

AVl PGOOD Lower Threshold Vg Falling -7 -10 -13 %

AVEg(Hys) PGOOD Hysteresis Vg Returning 1.5 %

Note 1: {8 R AERICEHMINIEEBZI DAL RAET/\A RCKENEHES5Z 50
BN B, REFICDTc> TIE N A ERKMICRE T & T/\A ADERIEEFmICEEE

E5 2 BFIREMED BB,

Note 2: LTM4601HVIZT A TAICIEIEFZE ULV ULABREETTA RSN TW S, LTM4601HVE(E
0°C~85°COREHF THAEMLIRICEE T 2T ENMRIES N TS, —40°C~85° COENMERE

FHETOARIFRET FEFES SOME 2N RTOER - OV bO—)LEDRBE TR
1 TWNB, LTM4601HVIIE—40°C~85°COREEIE TIREES T W2,

Note 3: HANBIVUTDHBE UE—h VR -FYTHHEEIND,

Note 4: 7 /\—LRJLDHT100%T A N FE o

Note 5:2722Vin VourR KO TADEHERD T« L—T 1 VT iR 2 S 8B,
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65 =—2.5Vour 55 —-—=3.3Vour 50 ===23.3Vout
——33Vor || T e 5Vout -—5.0VguT
60 ‘ 50 ‘ 45
0 5 10 15 0 5 10 15 0 5 10 15
LOAD CURRENT (A) LOAD CURRENT (A) LOAD CURRENT (A)
4601HV GO1 4601HV G02 4601HV GO3
1.2ViBENE 1.5ViBENE 1.8VBIEE
[I'soy/ 2805/« -7.58% 2004/ Stop £1 18.87 [I'sop/ 2Soy/ « -7.58¢ 2002/ Stop £1 18857 |
Vour §— 1 B N I S N L. W Vour || B N S N O " Vour i [ |- | [ 4 [ | P |
BOMVDIV ™\ T T | T 50mVDIV F™ T T [T 50mVlV T e [T
0ATO 6A
0ATO 6A 0ATO 6A
LOAD STEP i | LOAD STEP J | LOAD STEP J |
20uS/D|V 4601HV G04 ZOUS/Dlv 4601HV GO5 ZOUS/DIV 4601HV GO
1.2V AT 6A/js LOAD STEP 1.5V AT 6A/us LOAD STEP 1.8V AT 6A/s LOAD STEP
Cour = 3 * 22)F 6.3V CERAMICS Cout = 3 * 22yiF 6.3V CERAMICS Cour = 3 * 22yiF 6.3V CERAMICS
470pF 4V SANYO POSCAP 470pF 4V SANYO POSCAP 470)F 4V SANYO POSCAP
C3 =100pF C3 =100pF €3 = 100pF
2.5V @EIE 3.3V EBEINE
[I'sop/ 2805/« -7.582 2004/ Stop £1 1887 [I'sop/ 2805/« -7.582 2002/ Stop £1 1887
Vourl | | 1 | b | | Vour [ [ 1 HENacNE
50mV/DIV \ - 50mV/DIV \ =
RS " R RS Sp—(P—— —— — N . " I IS S D DN R E
0ATO BA \ 0ATO 6A \
LOAD STEP I | LOAD STEP ] |
20ps/DIV 4601HY €07 . OUS/DI 4601 608
2.5V AT 6A/us LOAD STEP 3.3V AT 6A/is LOAD STEP
Cout = 3 * 22yiF 6.3V CERAMICS Cour = 3 * 22F 6.3V CERAMICS
470yF 4V SANYO POSCAP 470pF 4V SANYO POSCAP

C3 = 100pF

C3 =100pF
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HCED. lout = 0A HEED, lout = 12A (IBEHTIE AT
[15500g7 2 105/« 0.00s 2.00%/ (irig'd £2 1245 |
Vout / Vour
0.5V/DIV / 0.5V/DIV
A
I /
Iy 1ADIV <
0.5A/DIV —
‘i T } 2 3 4 - Ext
5ms/DIV 460THV G09 2ms/DIV 4601HV 610
Viy =12V Viy =12V
Vour = 1.5V Vouyr = 1.5V
Cout = 470pF 3 x 22uF Cour = 470pF, 3 x 22yF
SOFT-START = 10nF SOFT-START = 10nF
ViND SVout\NDREELE NZwE>J lour=12A
55
— | 25005/ 35000/ 41.00V/ « 2404 2.00%/ (Trig’d £ 2 1419 |
3.3V OUTPUT WITH
50 7 T 130k FROM Vour TRACK/SS 7~ \
45 1/ TO lon 0.5V/DIV 7/ \
— 40 ! / — — 5V OUTPUT WITH Vig i/ N
=" ! 100k RESISTOR 0.5V/DIV
W 35 . ADDED FROM fggT v,
S L
5 30 i TO GND 1BV AN
S L ====5V OUTPUT WITH
5 < NO RESISTOR ADDED
E 20 FROM fget TO GND
S 15 | 25V OUTPUT Vi =12V
10 e | L L L —e——— 1.8V OUTPUT \éOUT = 1-753/ .
[ OuT = PE S x 22|
05 1.5v.0UTPUT SOFT-START = 10nF
0 ---------- 1.2V OUTPUT
0 2 4 6 8 10 12 14 16 18 20 22 24
INPUT VOLTAGE (V)
4601HV G11
FFHRIRE . louT = 0A FEHRRE. louT = 12A
[1500y/ 2105/« 0.00s 5002/ frigd x 1 L1V | 15003/ 2 105/« 0.00s S0.0¢/ (Trig’d &1 1.1V |
Vout Vout
0.5V/DIV 0.5V/DIV
Iy ™\ Iy \
1A/DIV 1A/DIV
Viy =12V 50ps/DIV o0THY 613 Vi =12V 50ps/DIV 01V 614
VOUT= 1.5V VOUT= 1.5V
Cour = 4704F, 3 x 224F Cour = 470pF 3 x 22yF
SOFT-START = 10nF SOFT-START = 10nF
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FELET, ZOEVYDONEBZ NS ARHTUI50k TS, 77
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SGND(EVH12) (E5 75 R, covviziiiavyFryo
A4 > b CPGNDICEEE L £ 9, P72 B LTS W,

COMP(EVAN) :ERFIHAL vy aLr BRI —7 v
DEMERA VR B2V SL—F DALy a)LFiE, 2Ol
IR T ER L9, EEFPHIZ0OV~2.4V T, 0.7V

-y AHEE (EuBEi) ie L7,
PGOOD(E>G12) : NI NST =Ty R e A v — 5 A —
T RLAvouyy 7T 25UsDIRT =Ny K e AT 4
A<D THBICHITETEDSBL X 2L —Say RV 6+
10%DFHZNNDE. 77 FICHIE TN T,
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Pa—NEA VL IVE NALZELT7LET, IVIND ST TV
[N | =R 23 T R e oM QN A w B/ VAT = -
UVLOBEREZ EHTEF T, X 1 22 LU LIV, ZDEY
21377V RICER S N5.1VD Y 2 F =DM > T0E T,
MAREVETFIZSVTT, RUNE VICTHAIVATL B IZ I mAR
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(] pAm B

v Vour_LeL
N MV Vout
>1.9V = ON ™
R <1V = OFF
WLO MAX =5V RUN - o o Vi
FUNCTION PGOOD A5y 1 - + . 4.5V T0 28V
R2 CoMP - i ZENER T Tl
= 1 ;E 60.4k B
INTERNAL
COMP
POWER CONTROL | '
SGND y
ouT
MARG1 \Y4 ¢ %5&/
MARGO
Ve 50k S 50k 4
RseT fser . ] | iL-EQZJ Cout
19.1k 539 N 200 ¢ bGND
' L L - L
MPGM qoc NVec )
TRACK/SS ok
Vosns ™
Css PLLIN ‘ o — —
__|_4 . s0cS + y 0SNS
"
INTVge = é 10k
[oRvee DIFFVQuT
= SGND
J:‘ = PGND
1. LTM4601HVOD SRR 7Oy VK
THYTIITDEH  Ta=25C V=12V EHOHEREEER.
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Cin External Input Capacitor Requirement | loyt = 12A, 3x 10pF Ceramics 20 30 uF
(Vin = 4.5V to 28V, Vgyr = 2.5V)
Cout External Qutput Capacitor Requirement | gyt = 12A 100 200 uF
(Vin = 4.5V to 28V, Vgyr = 2.5V)
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2. BHBERBELEHBRDYRN) v X (H19. EK20ZS0) AL SADETATY S

EEERAIEE

Cout1 VENDORS PART NUMBER Courz VENDORS PART NUMBER

DK C4532X5R0J107MZ (100UF.6.3V) SANYO POSCAP 6TPE330MIL (330pF, 6.3V)
TAIYO YUDEN JMK432BJ107MU-T ( 100yF, 6.3V) SANYO POSCAP 2R5TPE470M9 (470pF, 2.5V)
TAIYO YUDEN JMK316BJ226ML-T501 ( 224, 6.3V) SANYO POSCAP ATPE470MCL (470pF, 4V)

Vour Cin Cin Couri Courz iy | DROOP | PEAKTO | RECOVERY | LOAD STEP | Rger
(V) | (CERAMIC) (BULK) (CERAMIC) (BULK) | Ccomp | ©3 | (V) | (mV) | PEAK(mV) | TIME (us) (A/s) (kQ)
12 | 2x10pF35V | 150pF 35V | 3x22uF6.3V | 470uF4V | NONE | 47pF | 5 70 140 30 6 60.4
12 | 2x10pF35V | 150pF 35V | 1x100uF6.3V | 470uF2.5V | NONE | 100pF | 5 35 70 20 6 60.4
12 | 2x10pF35V | 1504F 35V | 2x100pF 6.3V | 330pF6.3V | NONE | 22pF | 5 70 140 20 6 60.4
12 | 2x10pF35V | 1504F 35V | 4 x 100pF 6.3V NONE NONE | 100pF | 5 40 93 30 6 60.4
12 | 2x10pF35V | 150pF 35V | 3x22uF6.3V | 470pF4V | NONE | 100pF | 12 70 140 30 6 60.4
12 | 2x10pF35V | 150pF 35V | 1x100uF6.3V | 470uF2.5V | NONE | 100pF | 12 35 70 20 6 60.4
12 | 2x10pF35V | 150pF 35V | 2x100uF6.3V | 330uF6.3V | NONE | 22pF | 12 70 140 20 6 60.4
12 | 2x10pF35V | 1504F 35V | 4 x 100pF 6.3V NONE NONE | 100pF | 12 49 98 20 6 60.4
15 | 2x10pF35V | 150pF 35V | 3x22yF6.3V | 470uF4V | NONE | 100pF | 5 48 100 35 6 402
15 | 2x10pF35V | 150pF 35V | 1x1004F6.3V | 470uF2.5V | NONE | 33pF | 5 54 109 30 6 402
15 | 2x10pF35V | 150pF 35V | 2x1004F6.3V | 330uF6.3V | NONE | 100pF | 5 44 84 30 6 402
15 | 2x10pF35V | 1504F 35V | 4 x 100pF 6.3V NONE NONE | 100pF | 5 61 118 30 6 40.2
15 | 2x10pF35V | 150pF 35V | 3x22yF6.3V | 470pF4V | NONE | 100pF | 12 48 100 35 6 402
15 | 2x10pF35V | 150pF 35V | 1x100uF6.3V | 470uF2.5V | NONE | 33pF | 12 54 109 30 6 402
15 | 2x10pF35V | 150pF 35V | 2x100uF6.3V | 330uF6.3V | NONE | 100pF | 12 44 89 25 6 402
15 | 2x10pF35V | 150pF 35V | 4x 1004F 6.3V NONE NONE | 100pF | 12 54 108 25 6 40.2
18 | 2x10pF35V | 150pF35V | 3x22uF6.3V | 470uF4V | NONE | 47pF | 5 48 100 30 6 30.1
18 | 2x10pF35V | 1504F35V | 1x100uF6.3V | 470uF2.5V | NONE | 100pF | 5 44 90 20 6 30.1
18 | 2x10pF35V | 150pF 35V | 2x1004F6.3V | 330uF6.3V | NONE | 100pF | 5 68 140 30 6 30.1
18 | 2x10pF35V | 150pF 35V | 4 x100yF 6.3V NONE NONE | 100pF | 5 65 130 30 6 30.1
18 | 2x10pF35V | 150pF35V | 3x224F6.3V | 470pF4V | NONE | 100pF | 12 60 120 30 6 30.1
18 | 2x10pF35V | 150pF 35V | 1x100uF6.3V | 470uF2.5V | NONE | 100pF | 12 60 120 30 6 30.1
18 | 2x10pF35V | 150pF 35V | 2x100uF6.3V | 330uF6.3V | NONE | 100pF | 12 68 140 30 6 30.1
18 | 2x10pF35V | 150pF 35V | 4x 100uF 6.3V NONE NONE | 100pF | 12 65 130 20 6 30.1
25 | 2x10pF35V | 150pF35V | 1x1004F6.3V | 470uF4V | NONE | 100pF | 5 48 103 30 6 19.1
25 | 2x10pF35V | 150pF 35V | 2x1004F6.3V | 330uF6.3V | NONE | 220pF | 5 56 13 30 6 19.1
25 | 2x10pF35V | 150pF35V | 3x22uF6.3V | 470uF4V | NONE | NONE | 5 57 116 30 6 19.1
25 | 2x10§F35V | 150pF 35V | 4x100uF 6.3V NONE NONE | 100pF | 5 60 115 25 6 19.1
25 | 2x10pF35V | 150pF35V | 1x100pF6.3V | 470uF4V | NONE | 100pF | 12 48 103 30 6 19.1
25 | 2x10pF35V | 150pF35V | 3x22uF6.3V | 470uF4V | NONE | NONE | 12 51 102 30 6 19.1
25 | 2x10pF35V | 1504F35V | 2x100pF6.3V | 330uF6.3V | NONE | 220pF | 12 56 113 30 6 19.1
25 | 2x104F35V | 1504F 35V | 4x 100pF 6.3V NONE NONE | 220pF | 12 70 140 25 6 19.1
33 | 2x10pF35V | 1504F35V | 2x1004F6.3V | 330uF6.3V | NONE | 100pF | 7 120 240 30 6 13.3
33 | 2x10pF35V | 150pF35V | 1x1004F6.3V | 470uF4V | NONE | 100pF | 7 110 214 30 6 133
33 | 2x10pF35V | 150pF35V | 3x22uF6.3V | 470uF4V | NONE | 100pF | 7 110 214 30 6 133
33 | 2x10pF35V | 150uF35V | 4x100pF 6.3V NONE NONE | 100pF | 7 114 230 30 6 13.3
33 | 2x10pF35V | 1504F35V | 1x100pF6.3V | 470uF4V | NONE |100pF | 12 [ 110 214 30 6 13.3
33 | 2x10pF35V | 150pF35V | 3x22uF6.3V | 470uF4V | NONE | 150pF | 12 | 110 214 35 6 133
33 | 2x10pF35V | 150pF35V | 2x100uF6.3V | 330uF6.3V | NONE | 100pF [ 12 | 110 214 35 6 133
33 | 2x10pF35V | 150uF35V | 4x100pF 6.3V NONE NONE | 100pF | 12 | 114 230 30 6 13.3

5 | 2x10uF35V | 150uF 35V | 4 x 100yF 6.3V NONE NONE | 22pF | 15 | 188 375 25 6 8.25
5 | 2x10uF35V | 1504F35V | 4x 100pF 6.3V NONE NONE | 22pF | 20 | 159 320 25 6 8.25

*HRRRE/N—Y 3 VICIF XTROMEREINE T,

4601hvfb
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%3. 12ATD1.5VHA

T1L—T 1 VTR Vin (V) Evali-PN:i I770—(LFM) ] 2/ 044 (°C/W)LGA | 644(°C/W)BGA
Figures 9, 11,15 5,12, 24 Figure 7 0 None 15.2 15.7
Figures 9, 11,15 5,12, 24 Figure 7 200 None 14 14.5
Figures 9, 11, 15 512,24 Figure 7 400 None 12 125
Figures 10, 12, 16 5,12, 24 Figure 7 0 BGA Heat Sink 13.9 14.4
Figures 10, 12, 16 512,24 Figure 7 200 BGA Heat Sink 11.3 11.8
Figures 10, 12, 16 5,12, 24 Figure 7 400 BGA Heat Sink 10.25 10.75

F<4.12ATD3.3ViHA

T1L—T1 VTR Vin (V) EvaliE S I770—(LFM) el S/ 04a (°C/W) LGA | 64a (°C/W) BGA
Figure 13 12 Figure 8 0 None 15.2 15.7
Figure 13 12 Figure 8 200 None 14.6 15.0
Figure 13 12 Figure 8 400 None 13.4 13.9
Figure 14 12 Figure 8 0 BGA Heat Sink 13.9 14.4
Figure 14 12 Figure 8 200 BGA Heat Sink 11.1 11.6
Figure 14 12 Figure 8 400 BGA Heat Sink 10.5 11.0

E—hIVIDRET

Aavid Thermalloy Part No: 375424B00034G Phone: 603-224-9988

4601hvfb
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LTM4601HVIZERE N E DT PCBA—FDLA 77 k3
JEHIZS VTN THES T, 2 L BRI MEEE & B ke
LT 2121300 DLA T FORLEDE 514
BT,

* VINo PGNDE L U Vour% & Ui B I 13K 2 % PCB
)72 AL £, 24UI PCBOEEIEL LB A RL A
i/ NI Z DI B E T,

e ANt HoERWAY I Iy 7 a7 Y& VN PGND,
VourD A E B S TRIE L 3R/ A X% i/ R
W2 F T,

e 2=y rD NICHHDE
FHY —2D 77 FizZDE

EIR7 T R EZIE L 9, A
GRS/ N 773 A B

s E7DEGHIB R R/ NRICIIZ B 2= VDAL 2%
ST, by 78 LMD EIEE ORI O Bk E 5
DETZFEHLET,

s FRIHEET7TRVIRD Ry P LICEEE 7 ZHE L Z2\0»T
(&,

S FEICE R SN EICIZ B DSGND Y 7 v R )
72 L £9,SGNDEPGNDZ L=y FD N TR L %
T

HERL AT FORWHZX17IRNLET,

Vin

| O 01 [0 07 [ |
HeleNeoNeNoN

HeleNoNeNeoNeNoNeN
HeleNoNeNeNeNeoNeN SIGNAL
HeNeNoNoNoNeNeNeN m~ GND
HeloNoNeoNeoNeoNeNeoNN [ |
HeleNeoNeNeNeoNcNeNeN--NH B

[ [ 0 [ [ [] |
Cout Cout HeloloNeoNecNeNeoNeNeNN B

Cn CN gomememeNeE EE EEE H
HeleHeNeNeoNeN
g oogoogopogQg M|

Vout

4601HV F17

X17. #EEBL A7 I (LGANN—Y 3> &
BGA/N\— 3V DPCBL A 7 M. BGA/N—
INYRDARTHZELUMNMEIRU,)

=040

BiR¥EOFE
LTM4601HV AFEAED ANIGAET, —RIZ850kHZ CH
3‘%;“) 23 nféfh“cwi‘é“ fsETE v IE— A — 7 IRAE
WL TBEET Ay F V7 TRIEENE 2L A E DB EHiFH T
)y 70N 74 X% —EIR D L) ITRELINTOET,
850kHzD AA v F > 7[RI B £ 400ns D /A 7 R Lo C
S5Vr63.3VD LI BT 2 —T 4 « A 7L TOENEZ IR
THIENTEET, T2, 28V65VD L) KT 2 —F 1+
PAINDT TV = aryTRRBEDA 578 )y 7VE
iz £ L 9, fseTE IS IARD A HESLZ B L T5Vout
£3.3VourDIERIREEIET 2 Z8ICk>oT DKW AT
BEPIDE AT BEEOEEOIAIREIC R D £,

5V DBl
LTM4601HV D &/I\A >/ Il = 100ns;
ton = ((Vout ® 10pF)/ItseT), for Vout > 4.8V use 4.8V
LTM4601HV D =/I\A 7 ¥ = 400ns;
torF = t—ton. 2T Tt = 1/EIRE
Ta—T+ - YA7IL = tontE7clEVout/Vin

SR B E DA

Itset = (VIN/(3 ® RiseT) ) < 28 VENE T, IrsET = 238HA.
ton =( (4.8  10pF) /ItsgT) « toN = 202ns, Z Z CTHER sl
39.2k, AL = (Vour/ (Vi ® ton) ) = (5V/(28 ¢ 202ns) ) =
#884kHz, ANBENE D E A VTV MGHDEED
FRTEZDT AT 7YV TVERPKELILDIRDET,
T IV TIVETRET 2—T4 - H A7) DIE
722757 (BB ISR ENTOET 20%DTF2— T4 ¥ A
7IVTIL = 10A) . i AHBIETDA V7% <)y 7VER
ST 677 ¥ FIZIRD ST IRPT 28 ML, AA v T
TRBE R EIF 5Lk o TR I LN TEET,TA
DYy 7INVEREZIEIRT 2L EE—7EIRIZTADY v 7ILE
DRI ERZIME L 7AEICHELIRD £, SV@HﬂJ
BEIUISAICHIR SN 5D T, 2 — 7\ 11.5AA I

DET, ZNUF4AD R KBEMZ T 7, fsmibéﬁ“?
¥ FIZ100kDIRPTZ BEfE T % & 100k & 39.2k23 3 511 HH A4
BAHINTKICHELL D £79,28kE28VD AIE % H
LCliserZ et B9 2 & 333pAICE L2 D 9, 243 144ns
DtoNITHRYL £3, ZHUTE ST 28V 55VADEHATD A
A F o 7 P EHHI884kHZ > 55 1.24MHzIC R L 7,
28V AT TOIR/INA VREEIZ100ns % ERID F9, 24 v F
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T RAPENE T N TDO AN LI TIRIE—

EIL75%

DT 1. 24MHzEETOARN > A ST D HIPH 12400ns D i/

A 7RI X > TIOVICHIR S £ 97, GHRA ton =

(Vour/

Vin) © (/30 13, 400nsD A V[ £ 400nsD A 7 ¢ 12
FELLABDET, TVIND S VouT DL o, X181

NTEIfsprr 67 7 F

IZ 100k DY % #2858 L 7255 A

1. 24MHzZE{ECIZBIERIPH A3 10V ~28V ., F - fspT% 7 H —

[ESCe - ray
T, ZN6DEIEEITHZ
ZHIR L. 400nsDie/NA 7 R [E] % HERF L 22035

BN EHIPHD8V~16VTHAIERRL TN
ko T AVYIY Uy 7 NEFR
SVHD

Rt T D INCANEEHPH 2RI 2 2L TEET,

3.3ViH A DBl
LTM4601HV D &/I\A4 > I FE = 100ns;
ton = ((Vout * 10pF) /lseT)
LTM4601HV®D £=/\A# 75 fE = 400ns;
torF = t—ton. 2T Tt = 1/ARE
Ta—7+ 5147l (DC) = tontF7zldFVout/NVin

JABEEE D

ItseT = (Vin/(3 * Reser) ) < 28 VEI{E Tl IrseT = 238)A.

RiseT!339.2k A = (Vour/(Vin * ton) ) = (3.3V/(28 ¢
138.7ns) ) =KI850kHz, fie/INA v Rl & L O/ A 7 e[ &
139ns B X103 7nsDIENTT,4.5VDIRIN AT T3 3V
NS B561%.400ns DI/ A 7 R O ik 2 i 72 L
FH A ton = 868ns. JEIIEEL = 850kHz, topr = 315ns& 720 &
ER

BRIRTE

WA NEETAL Y F IR Z T 58 T2—T+4"
PAZNDEL 2D 4.5VD AJTEET400ns D /N4 7 K¢
M7 e TEET, A 7REIZ100nsD A — KNV K
Z A 7#I500nsZ LB E L9, (3.3V/4.5V)DT 2 —7T 4
FA T NNIRIT3% TS, FIEE = (1-DC)/torr. 2 £ D (1-
0.73)/500ns = 540kHz T3, A4 v F 7 R E34.5V AT
540kHzE T M348 3H D £9, ton = DC/FHEL. DD
1.35Us T, fspTE v BIEDRIEIZVIND 1/3. F 72 ispT R i
IR D39.2KIC K> TISPAICZE L 2 b 97, 540kHZENED
Ba 3 UsETER I 2 24UAIC T AN H D 7, M19ITR T
X912 Vour?» HEsTIC IRD L2 BaE L T fseTE VY 225
AU T E RN TR T2 24PAITTH S T2 ENTEE T, fSET
Y'Y h%4.5V/3 =1.5VCVour = 3.3VAD T, 130kiC k> Tfsgr
/—FIZ14pA%Z Y — AL, ItSETEé‘?/m’a?MuA IR EEET, 2
UL 5T 3 3VIH T~ D R I3 2 540kHZEN 7E &
4.5V~28V A EIEDS T HE tﬂ)i?‘o D NS %
B2 %L R EIE540kHZ>51.1 MHzETEILLE T, 2

ton = ((3.3 ¢ 10pF) /ItsgT) <toN = 138.7ns, T2 THES - s
P k5T AN TSAD EAN BN £ T,
v,
" OUT TRACK/SS CONTROL
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(EVBEICL>TER)

PINID | FUNCTION | PINID | FUNCTION PINID |[FUNCTION| PINID |FUNCTION| PINID |FUNCTION| PINID FUNCTION
AT Vin B1 Vin c1 Vin D1 PGND E1 PGND F1 PGND
A2 Vin B2 Vin c2 Vin D2 PGND E2 PGND F2 PGND
A3 Vin B3 Vin c3 Vin D3 PGND E3 PGND F3 PGND
A4 Vin B4 Vin C4 Vin D4 PGND E4 PGND F4 PGND
A5 Vin B Vin c5 Vin D5 PGND E5 PGND F5 PGND
A6 Vin B6 Vin C6 Vin D6 PGND E6 PGND F6 PGND
A7 INTV¢g B7 - C7 - D7 - E7 PGND F7 PGND
A8 PLLIN B8 - C8 - D8 - E8 - F8 PGND
A9 TRACK/SS B9 - C9 - D9 - E9 - F9 PGND
A10 RUN B10 - C10 - D10 - E10 - F10 -
A1 COMP B11 - C11 - D11 - E11 - F11 -
AT MPGM | B12 fogT C12 | MARGO | D12 | MARG1 | E12 | DRV F12 Ve

PINID | FUNCTION | PINID | FUNCTION | PINID |FUNCTION| PINID |FUNCTION| PINID |FUNCTION| PINID | FUNCTION

G1 PGND H1 PGND J1 Vour K1 Vour L1 Vour M1 Vout
G2 PGND He PGND J2 Vour K2 Vour L2 Vout M2 Vour
63 PGND H3 PGND J3 Vour K3 Vour L3 Vour M3 Vour
G4 PGND Ha PGND 4 Vour K4 Vour L4 Vou M4 Vour
G5 PGND H5 PGND J5 Vour K5 Vour L5 Vour M5 Vout
G6 PGND H6 PGND J6 Vour K6 Vour L6 Vour M6 Vour
67 PGND H7 PGND J7 Vour K7 Vour L7 Vout M7 Vour
G8 PGND H8 PGND J8 Vour K8 Vour L8 Vou M8 Vour
G9 PGND H9 PGND J9 Vour K9 Vour L9 Vour M9 Vout
G10 - H10 - J10 Vour K10 Vour L10 Vour M10 Vour
G11 - H11 - J11 - K11 Vour L11 Vout M11 Vour
G12 PGOOD | H12 SGND 12| Vosnst | K12 | DIFFVgur | L12 | Vourice | MI2 | Vosns

4601hvfb
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PIN NAME
A1 Vi
A2 Vi
A3 Vi
Ad Vi
A5 Vi
A6 Vi
B Vi
B2 Vi
B3 Vi
B4 Vi
B5 Vi
B6 Vi
C1 Vi
C2 Vi
C3 Vin
c4 Vi
C5 Vi
C6 Vin

PIN NAME
D1 PGND
D2 PGND
D3 PGND
D4 PGND
D5 PGND
D6 PGND
E1 PGND
E2 PGND
E3 PGND
E4 PGND
E5 PGND
E6 PGND
E7 PGND
F PGND
F2 PGND
F3 PGND
F4 PGND
F5 PGND
F6 PGND
F7 PGND
F8 PGND
F9 PGND
G1 PGND
G2 PGND
G3 PGND
G4 PGND
G5 PGND
G6 PGND
G7 PGND
G8 PGND
G9 PGND
H1 PGND
H2 PGND
H3 PGND
H4 PGND
H5 PGND
H6 PGND
H7 PGND
H8 PGND
HI PGND

FK6.EVEER

(EvBEEic k> TEE)
PIN NAME PIN NAME PIN NAME

J1 Vout A7 INTVgg B7 -

2 Vour A8 PLLIN BS -

J3 Vour A9 TRACK/SS B9 -

m Vout A0 |RUN BIO |-

J5 Vout Al COMP B11 -

J6 Vour A12 MPGM 7 )

J7 Vour Bl2 |f c8 -

J8 Vour SET 9 .

J9 Vour C12 | MARGO

Hoo |y el
out D12 MARG1 C11 -

K1 Vour ;

K your E12  |DRVg gg :

K3 Vour F12 Ves D9 R

g gom G12 PGOOD D10 )

K6 Vour H12  [sGND D11 |-

ﬁg ¥OUT J12 Vosns® Eg -
out -

K9 Vo Ki2 | DIFFVour Fo |-

K10 [Vour L12 Vour_LeL E11 -

Ki1 [Vour . ST

M12 Vosns

L1 Vout F11 -

L2 Vout a0 -

L3 Vout 611 ;

L4 Vout

L5 Vout H10 -

L6 Vour H11 -

L7 Vout J11 -

L8 Vour

L9 Vour

L10 | Vour

L11 Vout

M1 Vour

M2 Vour

M3 Vour

M4 Vour

M5 Vour

M6 Vour

M7 Vour

M8 Vour

M9 Vour

MI0 | Vour

M1 [Vour

4601hvfb
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NvIr—J0NDEER

2.82mm

he 1j O
BEES
HRES SiER ER
LTM4628 26V, 7 27 V8A . DC/DCIHTE IModule 4.5V=VINS26.5V.,0.6V=VouTr=5V. Y E— LV 27 V7,
L¥alL—% NIRRT 15mmx 15mmx4.32mm LGA
LTM4627 20V, 15A,DC/DCI#HPModulel ¥ 2L —% 4.5V=VINS20V,0.6V=Vour=5V.PLLAJJ. Vour 77 ¥ 7,
VE—FrL A7V 7 15mmx 15mmx*4.32mm LGA
LTM4611 1.5VIN(MIN)~ 15A DC/DCIEE IModule 1.5V=VINS5.5V,0.8V=Voyur=5V.PLLAJJ,VE— V2TV 7,
L¥al—% Voutrh 7% 2., 15mmx15mmx4.32mm LGA
LTM4613 EN55022 75 ABH¥EHLOSA . DC/DCREIModule |SVSVINS36V,3.3V=Vour=15V.PLLAJI Vourt 7 v ¥ 78X
L¥aL—% <2 —Y =27 15mmx 15mmx4.32mm LGA
LTM4601AHV 28V, 12A DC/DCIEHPModulel ¥ 2L —% 45VEVINE28V.,0.6VEVouTs5V.PLLAJJ. Y E— bV ATV T,
Vourt7v ¥ v 7 8L —2 =07, 15mmx 15mmx=2.82mm LGA 713
15mmx15mmx3.42mm BGA
LTM4601A 20V, 12A DC/DCREEPModulel ¥ 2L —% 4.5V=VINS20V,0.6V=Vours5V.PLLAJI U E— RV R TV 7,
Vourht 7y ¥ 7 EX U= =7 15mmx15mmx2.82mm LGA %7:(%
15mmx15mmx3.42mm BGA
LTM8027 60V.4A DC/DCF#H-pModulel ¥ 2L —% 4.5V=VINS60V. 2.5V=VouT=24V.CLKA ],
15mmx15mmx=4.32mm LGA
LTMS8032 EN55022 7 7 ZABHEHLD 36V, 2A. 3.6V=VIN=36V.0.8V=Vour=10V. AH T HE. 9mmx 15mmx2.82mm
DC/DCIEH:pModulel ¥ 2L —% LGAZ72139mmx 15mmx3.42mm BGA
LTM8061 7y LR AIERBIRA ED32V, (1L E B2 VDV FILA T VIR — Ny TY A7

2AHE uModule Ny TV c Fr —P ¥

(4.1V. 42V . 82VE7-138.4V) L H i,
4.95V=VIN=32V.C/10F 72 FHHi M e 2 P AREL T 54 =,
NTCHEPUZ X BE=H A ST, 9mmx15mmx4.32mm LGA
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