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BT o 3enmarREBECORBEEERT 5. ZHRISHE Ta = 25C TOIE (Note 2).

FEEDEVERD . Vin = Ving = Vin = 28V, RI45 ISR RERNDAMNICEDS <,

SYMBOL PARAMETER CONDITIONS MIN TYP  MAX UNITS
Vin Input DC Voltage ®| 45 38 v
Vour Output Voltage Range Use RseT1a = RseT1B < 8.2kQ.RtseT Values ® 06 6 V
Recommended in Table 1
VouT(ne) Output Voltage, Total Variation with 45V <V)y<38V,0A<lgyr<10A ® | 1773 1.800 1.827 Vv
Line and Load, and Prior to UVLO Vin = 4V (Ramped Down from 4.5V), loyt = 0A ® | 1773 1800 1.827 V
ANDIRE
VRUN(ON,OFF) RUN On/Off Threshold Run Rising, Turn On ® 1.25 2 Vv
Run Falling, Turn Off ® 08 115 V
[RUN(ON) RUN Pull-Up Current VRun = 0V ® | 580 -520 -460 DA
VRun = 3.3V ® | -220 -165 -110 pA
IRUN(OFF) RUN Pull-Down Current, Switching VRun = 3.3V, UVLO = OV (Mnyst On) 1 nA
Inhibited
VINL(UVLO) VinL Undervoltage Lockout VinL Rising ® 4.2 45 Vv
Vi Falling ® | 35 3.8 4 Vv
Hysteresis ® | 300 400 mV
[INRUSH(VINH) Input Inrush Current Through ViyH, at | Css = Open 230 mA
Start-Up
la(VINH) Power Stage Bias Current (lvins) at No | lout = 0A and:
Load FCB > 0.84V (Pulse-Skipping Mode) 8 mA
FCB < 0.76V (Forced Continuous Mode) 29 mA
Shutdown, RUN =0 0.2 mA
lagvine) Control Bias Current (lvinL) INTVcc Connected to DRV and:
Vin =28V, lgyt = 0A 14.5 mA
Vin =28V, lgur = 10A 15.5 mA
Vi = 28V, Shutdown, RUN =0 5 mA
IS(VINH) Power Stage Input Current (lvinn) at | lout = 10A and:
Full Load Vin=4.5V 4.65 A
Vin =28V 790 mA
Vin =38V 590 mA
HA DI
louT(DC) Output Continuous Current Range (Note 3) ® 0 10 A
AVout(Liney/Vout Line Regulation Accuracy Vin from 4.5V to 38V, lout = 0A ° 0.02 015 %
AVout(LoapyVout Load Regulation Accuracy lout from 0A to 10A (Note 3) L 0.04 0.15 %
VouT(ac) Output Voltage Ripple Amplitude lour = 0A 16 mVp-p
fg Output Voltage Ripple Frequency lour = 0A 290 kHz
lout = 10A 330 kHz
VouT(START) Turn-On Overshoot lout = 0A 10 mV
tSTART Vin-to-Vour Start-Up Time RUN Electrically Open Circuit, Time Between 3 ms
Application of Viy to Vout Becoming Regulated,
OVpgm = 1.5V, Ctwr = Css = Open
tRUN(ON-DELAY) RUN-to-Vour Turn-On Response Time | Viy Established, (TMR-Set POR Time Expired)Time 175 400 us
Between RUN Releasing from GND to PGOOD Going
Logic High, Css = Open,
OVpgm = 1.5V
AVouT(Ls) Peak Deviation for Dynamic Load Step | loyt from OA to 5A at 5A/us 40 mV
lout from 5A to 0A at 5A/us 40 mV
tSETTLE(LS) Settling Time for Dynamic Load Step | Iyt from 0A to 5A at 5A/us 20 s
lout from 5A to OA at 5A/ps 20 Us
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BT o 3enmarREnECORBEEERT 5. ZRLSHE Ty = 25°C TOFE (Note 2).
SESEDRVEED., Vin = Vinu = VinL = 28V, 45 [CRIIZEERGAFICED <,

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
louT(PK) Output Current Limit 5.1kQ Pull-Up from PGOOD to 5V Source, lout 24 A
Ramped Up Until Voyr Below PGOOD Lower
Threshold, PGOOD Pulls Logic Low
IVINH(I0UT_SHORT) Power Stage Input Current During Vour Electrically Shorted to GND 45 mA
Output Short Circuit
fEter>vay
VEB Differential Feedback Voltage from lour = 0A 591 600 609 mV
Vosns' to Vosns™
ITRACK/SS TRACK/SS Pull-Up Current VITRACK/SS = OV -045 - PA
VEcB FCB Threshold 0.76 0.8 0.84 V
IFcB FCB Pin Current Vrce = 0.8V 0 +1 pA
ton(Min Minimum On-Time (Note 4) 43 75 ns
toFF(MIN) Minimum Off-Time (Note 4) 220 300 ns
Vosns(om) Remote Sense Pin-Pair Differential Valid Differential Vosns® -to- Vosns™ Range 0 2.7 Vv
Mode Input Range (Use RseT1a = RseTig < 8.2K)
Vosns(cm) Remote Sense Pin-Pair Common Mode | Valid Vosns™ Common Mode Range -03 Vv
Input Range Valid Vosnst Common Mode Range 3 V
(Use Rser1a = RseTip < 8.2K)
Ringvosns+) Input Resistance Vosns' to GND 16318 16400 16482 Q
INTVcc. DRVec. 1VRer
VINTVCC Internal Ve Voltage 6V <Vin <38V, INTVce Not Connected to DRV, 5.1 53 54 v
DRV¢e = 5.3V
AVINTVCC(LOAD) INTVcc Load Regulation RUN = 0V, INTVcc Not Connected to DRV,
Vintvee DRV = 5.3V and:
linTvee Varied from OmA to —20mA -0.7 +2 %
linTvee Varied from OmA to -30mA -1 +3 %
VINTVCG(LOWLINE) INTVc Voltage at Low Line Vin = 4.5V, RseT1a = RseTis = 0Q (~0.6Vour, 4.2 4.3 Vv
RtseT Value Recommended in Table 1)
DRVec(uvLo) DRV¢c Undervoltage Lockout DRV Rising 3.9 4.05 4.2 v
DRV Falling 3.2 3.35 35 V
IpRvGC DRV¢c Current INTV¢e Not Connected to DRV¢g, DRVee = 5.3V,
RseT1a, RseTis and Rserz Setting Vour to:
1.8Vour, RiseT = 2MQ, 0A < lgyr < 10A 1 18 mA
6.0Vour, RiseT = Open, 0A < oyt < 10A 20 27 mA
(Use Rser1a = RseTip < 8.2K)
V1VREF(DC) 1VRer DC Voltage Regulation l1vRer = OmA 0985 1.000 1.015 V
[1vReF = £1mA 0.980 1.000 1.020 V
PGOOD 73
VpG0OD(TH) Power Good Window, Logic State Ramping Differential Vosns* — Vosns™ Voltage:
Transition Thresholds Up, PGOOD Goes Logic Low — High 533 556 579 mV
Up, PGOOD Goes Logic High — Low 645 660 675 mV
Down, PGOOD Goes Logic Low — High 621 644 667 mV
Down, PGOOD Goes Logic High — Low 525 540 555 mV
VPGOOD(HYST) Hysteresis Differential Vosns® — Vosns™ Voltage Returning 8 16 24 mV
VpGooD(voL) Logic-Low Output Voltage Ipgoop = BmA 75 400 mV
tPGOOD(DELAY) PGOOD Logic-Low Blanking Time Delay Between Differential Vosns® - Vosns™ Voltage 12 us

Exiting PGOOD Valid Window to PGOOD Going
Logic Low (Note 4)
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BT o 3enmarREnECORBEEERT 5. ZHSHE Ta = 25°C TOIE (Note 2).
SEEARVEED. Vi = Vin = Vin = 28V, (€145 1C R 3 RIS FIBIICE <.

SYMBOL | PARAMETER | cONDITIONS | MmN TYP  MAX | UNITS
BEFZERTS 5 MOSFET DBRE
WinG (ate Drive Voltage for Power- Vin = 4.5V, 0A < gyt < 10A, Ving Sourcing 1pA ®| 115 13.3 15.5 V
Interrupt MOSFET, MSP VN =28V, 0A < lout < 10A, Ving Sourcing 1pA ® | 35 38.4 4 V
Vin =38V, 0A <lgyt < 10A, Ving Sourcing 1pA ® | 45 484 515 V
Vin = 4V (Ramped Down from 4.5V), loyt = 0A, ® | 105 115 14.2 V
Ving Sourcing 1pA
IVING(UP) Ving Pull-Up Current Ving Tied to Vingp, and:
Vin=4.5V, Ving Pulled to 6.5V ® | 350 475 600 pA
Vin =28V, Ving Pulled to 30V ® | 425 550 675 HA
lving_Down(crowBAR | Ving Pull-Down Current Ving Tied to Vingp, Pulled to 33V, and:
ACTIVE,CROWBAR RUN Pulled to OV (CROWBAR Inactive) ® 3 20 30 mA
INACTIVE) OVpgm Pulled to 0V (CROWBAR Active) o 24 27 30 mA
tviNG(OVP_DELAY) Ving OVP Pull-Down Delay OVpgm Driven from 650mV to 550mV, Ving L 1.3 2.6 Hs
Discharge Response Time
IVINGP(LEAK) Zener Diode Leakage Current Vingp Driven to (VinH + 10V) 1 nA
ViNGP(CLAMP) Zener Diode Breakdown Voltage Vingp-to-Viny Differential Voltage; lvingp = 5mA 15 Vv
AN -EVEZDHEE
Vovrem Default Output Overvoltage Program | OVpgm Electrically Open Gircuit ® | 650 666 680 mv
Setting
lovPGM(UP) 0Vpgm Pull-Up Current OVpgm = OV ® | -207 -2 -1.91 HA
lovPaM(DOWN) 0Vpgm Pull-Down Current OVpgm = 1V ® | 0945 1 1.06 HA
OVPTH Output Overvoltage Protection Ramping Up Differential Vosns*™to-Vosns™ ® | 647 666 683 mV
Inception Threshold Voltage Until CROWBAR Outputs Logic High
OVPerr Output Overvoltage Protection Difference Between OVPH and Vovpgm ® | 12 0 12 mV
Inception Error (OVPtH-Voveam)
tcrowsAR(ovP_DELAY) | CROWBAR Response Time OVPgm Driven from 650mV to 550mV L 400 500 ns
VCROWBAR(OH) CROWBAR Output, Active High OVPgwm Pulled to 0V and:
Voltage IcrowsAR = —100pA, liNTvee = —20mA ® 43 4,65 5 V
IcROWBAR = —4mA, IiNTvee = —20mA ® | 42 455 49 V
VCROWBAR(OL) CROWBAR Output, Passive Low IcRowsAR = TpA L4 260 500 mV
Voltage
Vcrowsar(oversHoot) | CROWBAR Peak Voltage Overshoot VinL Ramped Up from/Down to OV ® 550 900 mV
at Vi Start-Up and Shutdown
VCROWBAR(TH) CROWBAR Latchoff Threshold CROWBAR Ramped Up Until HYST Goes Logic Low | @ 1.4 15 1.6 V
VTEMP TEMP Voltage RUN =0V, Ta = 25°C 950 980 1010 mV
RUN =0V, Ta=125°C 585 mV
(See Figure 10 for Reference)
OTTH(INCEPTION) TEMP Overtemperature Inception Ramping TEMP Downward Until HYST Outputs ® | 428 438 448 mV
Threshold Logic Low
OTTH(RECOVER) TEMP Overtemperature Recovery Ramping TEMP Upward Until HYST Qutputs ® | 501 514 527 mV
Threshold Logic High
UVOVTH UVLO/QVLO/IOVRETRY Ramping UVLO, OVLO or IOVRETRY Positive ® | 488 500 512 mV
Undervoltage/Overvoltage Inception Until HYST Toggles Its State
Thresholds
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BT o 3enmarREnECORBEEERT 5. ZHSHE Ta = 25°C TOIE (Note 2).

FESSDEWVERD, Vin = Ving = Vine = 28V, 45 ISR IZZERMIGABIICED <,

SYMBOL PARAMETER CONDITIONS MIN TYP  MAX UNITS
tuvovp UVLO/0OVLO/IOVRETRY/ TEMP +50mV Overdrive (All Pins) ® 25 100 Hs
Response Time +5mV Qverdrive, UVLO/OVLO/IOVRETRY Pins 50 125 500 Hs
Only (Note 4)
luvov Input Current of UVLO, OVLO and UVLO = 0.55V or OVLO = 0.45V or ® +30 nA
IOVRETRY IOVRETRY = 0.45V
VHousekeering(uvLo) | Housekeeping Gircuitry UVLO Voltage on INTVcc, INTVcc Rising (Note 4) 1.9 2 2.1 V
Hysteresis, INTV¢c Returning (Note 4) 5 25 50 mV
VHYST(SWITCHING ON) HYST Voltage (Mnyst Off, RUN Logic | RUN Electrically Open Circuit ®| 49 51 5.25 V
High) RUN = 1.8V ® | 185 2.1 2.35 Vv
VhHyst(switcHing oFr, | HYST Voltage (Muyst Off, RUN Logic | RUN =0V ® | 170 350 430 mV
RUN) Low)
Vhvst(switcHing oFr, | HYST Voltage, Switching Action UVLO < UVOVtH or OVLO > UVOVtH or ® 30 65 mV
FAULT) Inhibited (MhysT On) IOVRETRY > UVOVrH or TEMP < OTtH(INCEPTION)
or GROWBAR > VcROWBAR(TH) OF
DRVcc < DRVCCuvLo(FALLING)
(See Figures 62, 63)
TMRuoTo Timeout and Power-On Reset Period | Ctmr = 1nF, Time from Fault Clearing to HYST ® 5 9 14 ms
Being Released by Internal Circuitry
VLATCH(H) LATCH Clear Threshold Input High ®| 12
VLATCH(IL) LATCH Clear Threshold Input Low ° 0.8
|TATCH LATCH Input Current VIATCH = 7.5V ° +1 uA
[TMR(UP) TMR Pull-Up Current ViR = 0V ®| 12 921 -28 uA
[TMR(DOWN) TMR Pull-Down Current VtMgr = 1.6V ®| 12 2.1 2.8 HA
VIMR(DIS) Timer Disable Voltage Referenced to INTVgc ® | 180 -270 mV
OTBHyL OTBH Low Level Input Voltage L 04
0TBHyz OTBH Pin Voltage When Left -10pA < loTBH < 10pA ® | 06 0.9 1.2
Electrically Open Circuit
loTBH(MAX) Maximum OTBH Current OTBH Electrically Shorted to SGND ® 30 HA

Note 1: I RAERICBSNIAEZBZ DAL RIFT/ A RITKEENIEG 5257
BEMEN BB, Fc. REICOI > THENBRREREMICIRT & T/ ADERIEEFapic
BREEEZ NGB 2.

LTM4641 D SW E> DI IR AEIR TH B 40V IE, T/\A ADEE LR LOFamICHELL
WZEZRAET BHEIEIS NI AET, VDY A0V DEEVourEREILT BT &Ik D ATET
REEND, Vin=40V TDSW EVIFNEROFEHTANE GIEICDOT /N LRILTDH
ESCrg <

Note 2:LTM4641 [F Ty D3 TaAICIZIFZE LW LR BERETTANE NS, LTMA641E [F,0°C ~
125°C DESENEE CHEEARICER I 5 I ENMRIAES N TS, -40°C~125°C DEN1FEE
AERERETOMARRIE Kt HETHER SO 2NRTOER - AV O—/LEDIE

B THERR SN TL\B, LTM4641113-40°C~ 125°C DENF IS ENREHE TRIES T\,
LTM4641MP (& -55°C ~ 125°C DENFEZE S EBRESEE TT A b Eh, RIS B, 5D
BREARIIRABEEEE ERLA T I /T —Y OEREA Y E—F U AE LU
DERIFEREFZE VR EDBERMFICL >TRED I EICER,

Note 3: 2722 VN, Vour B LU TADHENERD T« L—T 1V ViR E SR,
Note 4: U x/\- LNV TCOHEHT AN D,
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1REER

PERESTIE

CEREDBRWVERD, T1ICED< Riser &4 ]2 [CE T < Rseria. Rseris. KU Rserz ZEF U1 45 DIEIER)

MEEREET (Vin=236V)

95
90
_’,_”-—" T
85 T e e e
o P i -
= ///f R FV O O ..
% 80 W e —t
= I/"h R
S 75 e e e
i /'." =T IR
70 13042 — 6.0Voyr-—-1.5VouT
'/,f —=5.0Vgut 1.2Vout
65 ";": - ===3.3Voyr—"-— 1.0Voyr |
li'v : === 25Voyr="=0.9Vour
.,~l ------ 1 8VOUT
60 r
01 2 3 45 6 7 8 9 10
OUTPUT CURRENT (A)
4641 GO1
MEEEF TR (Vin=26V)
95
90 =
85 5
o ~N|
> 80 So
= ~.
S 75
e
w
70
===3.3Vour 1.2Vout
65 === 2.5Vgyt == 1.0Vout
...... 1-8V0UT [ O-QVOUT
-—=-1.5Vour
60 —_—
01 2 3 45 6 7 8 9 10
OUTPUT CURRENT (A)
4641 G04
1V DBEIDE (Vin=4.5V)
50 \X%Lf\; /\‘\
m
AG-COUPLED \/
lout 4
2.5A/DIV

20ps/DIV
0A TO 5A LOAD STEPS AT 5A/ps
FRONT PAGE CIRCUIT WITH
0Vpgwi = OPEN CIRCUIT

4641 GO7

MEEREET (Vin=24V)

EEEREER (Vin=12V)

95 95
90 90 /
//
85 4 85 X
g Vs = |8
5 8 17 - 5 80 LY
z I (7% i = /|5
S 75 e d = S 75 i
i /4 r ]
w 4 w
70 ‘{' 6.0Voyt ==—=1.5Vour 70 6.0Voyt ==—=-1.5VouTH
i[’ —=5.0Vour 1.2Vout —=5.0Vour 1.2Vout
65 7 ===3.3Voyr == 1.0Vour 65 ===3.3Voyr == 1.0Vour |
i = ==25Vgyt == 0.9Vour === 2.5Voyr = = 0.9Vour
L 1.8VouT Bl | | eeeeee 1-8VOUT
60 w 60 — :
01 2 3 456 7 8 9 10 01 2 3 456 7 8 9 10
OUTPUT CURRENT (A) OUTPUT GURRENT (A)
4641 G02 4641 G03
IRILR < AFxy /- E—RD%EE
HHENERETE— R DRER, WD I TV MRE
Vin =28V /gyt = 3.3V (Vin=238V)
90 anans
7 Hun
70 50mV/DIV L e
FCB = INTVgg ,/ / AC-COUPLED po
& 60 ’(PULSE—SKIPPING)/ /
3 lout .
S %0 / / 25MDIV | v
S 4 '
= / FCB = SGND : : ,
=30 FORCED — 4641 G06
20ps/DIV
2 CONTINUOUS 0A TO 5A LOAD STEPS AT 5A/pis
// FRONT PAGE CIRCUIT WITH
10 - / OVpg = OPEN CIRCUIT
0 .
0.001 0.01 0.1 1 10
OUTPUT CURRENT (A)
4641 G05
VTV I TV NBE.
Vin=28V/Ngur=3.3V HADES. BFEKRL
Vout
VOUT ,,,,,,,,,,,
50mV/DIV y — i
AC-COUPLED W
i e Hi i
lout 200mADIV
25A/D|V RUN Do
5V/DIV e :
204DV dor1 6 800s/DIV ot G
OATO 5A LOAD STEPS AT 5A/us Vi = 24V

FIGURE 46 CIRCUIT

CingmLee) = 2 x 10pF X7R
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RN REYF 1

CEEDLBWIRD, T1ICED < Riser & T2 ICED < Rseri1a. Rsere. KU Rsere Z A U [X 45 D[E]E§)

Vout
1V/DIV
I
1A/DIV

RUN
5V/DIV

Vout
1V/DIV

Iy
1A/DIV

Vin
10V/DIV
VinH
10V/DIV

Vout
1V/DIV
CROWBAR
5V/DIV

HADEEED, BFE10A

o m—

—] 3

4641 G10

800ps/DIV
Vin = 24V
CingmLee) = 2 x 10pF X7R

HADEHE. MIEARE 10A

I

4641 G13

20ps/DIV
Vin = 24V
CingvLee) = 2 x 10pF X7R

VinHE>%ZSW ./ —RIC
mIgLIEa 0B EEiLE.
Vourt = 3.3V(22#R)

4641 G16

100ms/DIV
FIGURE 46 CIRCUIT, SHORT CIRCUITING V|yH
TO SW IN SITU, OPERATING AT 38V AND
NO LOAD. LATCH CONNECTED TO INTVgg AND
CTmR = 47nF

A DEEE), TVINA T RS

Vout
1V/DIV

ILoAD
1mA/DIV
I
200mA/DIV

RUN
O —

4641 G11

800ps/DIV
VN = 24V
CingmLee) = 2 x 10pF X7R

VinEV%ZE SW /—RICER LT
BB DFREE. Vour = 1V (AFK)
v
200NV

ViNH
2V/DIV

4 ‘
r z

Vourt
200mV/DIV j

CROWBAR
5V/DIV

4641G14

400ps/DIV
FRONT PAGE CIRCUIT WITH Viyy SHORT
CIRCUITED TO SW PRIOR TO POWER-UP.
APPLYING UP TO 38V)y. NO LOAD

EFHEES 2 -,
B EEEOLLER

HADEE. FIARFEL

Vout
1V/DIV

IIn : 4
TADIV o J,\.JLJ\.J\.LL!\.J\.J\.JUW

4641 G12

20ps/DIV
VN = 24V
CingmLee) = 2 x 10pF X7R

ViniE>V%ZESW /—RICER UL
SEDECE. Vour = 3.3V(227R)

v
10V/DIV R o :

ViNH J
5V/DIV

Vour
1V/DIV

CROWBAR
5V/DIV

4641 G15

800us/DIV
FIGURE 46 CIRCUIT WITH Vjyy SHORT
CIRCUITED TO SW PRIOR TO POWER-UP.
APPLYING UP TO 38V)y. NO LOAD

HIEIC DNV Ry TEELD
WRer EVDEREERE.

66 D[EIEE. Vin =28V Vin =28V
12 0.606 1.006
=10 2 0604 1.004
= 7| =
D 8 ‘e 0,602 1.002 =
[ <S0. A <
% Ut IOUT/// E Vrg a
o6 2 S] r _H:k\__’" s
2 2 121 2.0.600 L~ ~ 1.000 P
a out = A~ VivRer(DC) =
= ./ >
3! 7 g / \\ 2
o y Z0598 |2 0998 =
S 2 o«
3 ®
o =
=, 0.596 0.996
-2 0.594 0.994
0 4 8 12 16 20 —75-50 25 0 25 50 75 100 125 150

TOTAL OUTPUT CURRENT (A)

4641 G17

JUNCTION TEMPERATURE (°C)

4641G18
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ke

SGND (A1~A3, B1~B3, C1~C4, K1, K3, L3, M1~M3) :
BH 77V R By, ZiUd, TXTO7 e 7l s Lo
EIHE BN D77 v PR3, SGND Ik, NiEES D
LA B L ~OVICEE BIF A X912 Module L ¥ 2L — %
DNEBTGND ICEE SN TV E T, 2D, 22—+ DPCB
LA7 7 TIESGND EY % GND EZEEf L7s\n k91l T
{7230, SGND B L UL A 77 FDOFEIZOWTIE, T7 7Y
r—rariEli sy ardl LA 7T F 2y 7 YA
DIy arESHLUEZL, TRTOSGNDEVIE, N
HBCHWICE RN ST ET,

HYST (A4) : AJHREFE ATV AD TR FI0 7 - Ky,
BHEIGHDELTHEHLET2, ANELTHATSIED
TEET, LTM4641EH DT 7 4V DIREE QY 7 77 b
(UVLO) i%E Ziifi 72 L T 2854 (VIN (RISING, MAX) 234.5V
“C VIN (FALLING, MAx)7f)>4V0)f ). HYSTE VIZEAMNIC
BT VA, LTM4641 D UVLO L i H 252
ARTHGEE. 7TV =y aviER DXy av 2SIl
LT7ES W,

HYSTEY > %, RUN, UVLO, OVLO, IOVRETRY, TEMP,
CROWBAR, INTVcc. DRVcc D HE v DIRFEIC L > TE
Ya—VOHITEERZLETEL LA, LTM4641 DN
ERHIBIC ICHE R LT 2a— VO HEE 22 e T %58
TNy TiERRouyy 7T (v F47
FRPDLENCH -7 5ATH, 2NN DE 41X OTBH
EYELATCHE Y b &E 2 7232 TEET), 74 E
e X5 & WEEEE Muyst. X15H)1cX->T
HYSTEY DUy y 73U ICERE) S 9, LTM4641 D11

202D F T, HYSTEAEZ 7 4V b o AP —F L LTl
HT&xd9, 770 r—vavifiuotryarvz 2L
7EE,

HYSTE VI, RUNE VDL I N DT ay b ¥ - 41
F—FZALTUL IR ET, HYSTE VX, RUNEVIZLS
AV 72 —2DRbYi, IMPFOA—Frarv sy 1 F—7
YRULA VN CHEEREI L Ch o FnEEA, 5L, M
R[S CHYST B> 2 “H” BRI § 2 2 & 1A L Zewn Tl
72E W, (RALHID) “HICENEIT 5 L, MuysT3A v DEE,
MuysT /BN 708 A b L ADSINH 2 W HEE DS H 27 5T,

TEMP (A5) : 7 —EtDIREA > 2 — ¥ B ROl B Y
v, TEMPE Y ZEXIMICFARD E F129 %L, TEMPEY D
L (LTM4641 D87 —BHIEE 1285 %) WD NTC (Hiifi
EERE) Y — A>T L £, TEMP E Y DEHEDS
438mV (Y — I 2AF £ 87 — B DI TR 145°CIcHY) 12
K Fd 5L, LTM4641 IZHYSTE Y Z2“L"IcLC, OB HED

L¥al—arvZzHikLEd, 20%., OTBHE Y DRIEIC

JGUCTEMP ¥ DEEH514mV (AFRTIZHI 10°C DG E
ERATYTAICRIG) #BZ25E, HYSTEVIZT 7 —1+3%
ZENTEEY, (OTBHLB I 7 7 r =y a v ok
7y avESRLTEIN,)

IModule L ¥ 2L — % DB v b7 U EkRE R T4 AT —
7N 5I121E, TEMPE Y & IVRErE v 2 HEHi L T2 &\,
Y= vy bV DBIRLENELEHETEE T, 7
IV —asE k7 arESB LTS,

IOVRETRY (A6) : JE7 v FRIAJEEHEL EWE 7 v/ F
27 ¥V, IOVRETRYE v D EIE05VEIHB A L.
LTM46411FHYSTE Y Z“LICL T EEDL ¥ 2L — 3
v B 1L £9, IOVRETRY £V DEED0.5V X DKL %5
& LTM4641 1FAA Y F > 7 EfEZ B TE £ 3, IET7 v 1
DAITEEES vy 8 VEIERAE R G AR, ZOEY
% SGND I L TL 23, 2D V| iﬁ;ﬁﬁﬁt@ii L%
TLEZ N,

GND (A7 ~A12, B6~B8, B11~B12, C7~C8. D6 ~D8.
E1~E8. F1 ~F12, G1~G12, H3~H9, H11~H12, J5~
J12, K5 ~K6, K11 ~K12, L4~ L6, M4~ M6) : A/}
FOHIREED ST — - TV R TP 70— a v Bt
73avDLAT I F 2y VAR DRI avSIE
L&, TRTDOGND E VT, W THWICERMNIC
BEisihngd,

UVLO (B4) : AMEEFERy 7770 s 7307 By,
UVLOE Y DEHL30.5V DKL o 72856, LTM4641 1%

HICHYSTEY 2 “L"ICL T EEDL X 2L —a vzl
IELE9, UVLOE Y DOERED0.5VEZ 5 E, LTM4641 1
ALy F 7 EER R TEE T, TOEVIZFKRDEFIZL
DT,

LTM4641 D 7 7 # L F D UVLO #% % (VIN (RISING, MAX) 23
4.5V T VIN (FALLING, MAX) 234V) Z T 255415, UVLO
Yy IVREr E v £ 7213 INTV e E VICERMNICEER T 240
BN ET, )9S, BEPUrF 8 0] & 4 Ui
Aﬂ?@UVLO@i%J:?bi‘bmﬁfﬁkUVLO@j%Tﬁ‘D%ﬁ
EAE % FEEE WETHYSTU B LT 770 —3 a VIR
DI a /%ﬁﬁﬁb’((héﬁblo

OVLO (B5) : AJIMEETZ v F A7 - Tur73v 7Y,

OVLOE v DFEHEHN0.5VEHE Z % &, LTM4641 &j:HYSTl:
vEULIICLTHENETEDL X 2L —varvEHIELET, Z
D, OVLOE Y DELED0.5V LDELR3E, £ 2—1LD
oy F A 7IREED E £ 1) LATCH E v 3“H” 12 )

4641fe

10

SEHH: www.linear-tech.co.jp/LTM4641

LY N


http://www.linear-tech.co.jp/product/LTM4641

LTMA464 1

£ ks

BbHdh, VINL EVANDANET 2572 AT > TH 6 %
AT 5ET, LTM4641 IZHE B EDL X 2L —> 3 v 2 HB
TEEA, AJBREET v F 4 7EERA BG40, 2
DE % SGNDIZHIF L TLEZV, ZOEVIZBIMD E I
L2 TLE &,

CROWBAR (B9) : 71— NI HE v, @ iinsy 7“L” T,
SGND IZ 5§ B 22 TN VIR E 2 2 T E T,

H 77 B (00V) IREED R S 415 & LTM4641 O 53
00V a8 =22k, [EFNCEER SN YA A —
F% 4/ LTCROWBARE v D u Py 7 93“H” 12 h £7,
LTM4641 D 00V e 2 il 25 41%, €2 2—1VDih
BHEZ7u—"RIEET 20BN myy 7 - L)L
DN F % %)L MOSFET (X| 1 ® MCB) /7 — £ CROWBAR
B a LTS,

512, CROWBAR EV DEEDBNFMET1.SVEBAS L,
LTM464113ZDH 1% 59547 L HYSTE Y %21y 7“L”
W27y FLET(THYST 2 2H),

LTM4641 D 00V {RiERREZ I L 72\ 2354513, CROWBAR
Er R EAINIBRD EFFICL TR,

0Vpgm (B10) : H/IHEEBIEL X WED 70 s 5307 - ¥y, 2
DEVDREEIZ, LTM4641 D=3 00V 2228 — 8 D KR
ANEYOFFL EWEZRELE T, ZOEYZELAMIC
B D E FI2T 2L, LTM4641 WEBDESUIC LD, OVpem E
Y DEEIFZAFHET666mV (OVpry) \3A TASINET,
DAl X, HHIL — 7 DLTM4641 D= OOV 2 > /5L — 4
DIEFEATIE A THINL &9 £§ % Vg fitid BB O A FRME
(600mV) & D 11% W ETT, BB OEE I, €2 -1
DOOV IR L EWEL, VourDL ¥ 2L — a VIRRDOAFF
BIEICZNZNHHILTCOE T, OVpem EV D EEEZZH T
%E, 00V L EWEHDFHETFEIEONET, 2F), 20K
Y DDC A 7 A EMEIZIT T T D L 2 e 1 L > T
HREZERDDZEWTEZT (77— aviEd ks
YavESR), EEEZIPTWIoTI RS s )= FET
DR B T OFRIE 2 i NRICH 2T Z W, T 7 7Y 7 —
vaviiuke sy a v BIOMERFTHAT X912, OOV
LEWHZZHELZWGED, 20/ — Foigliia iR/
IZEED TR,

LATCH(C5) : 7vFA 7DV v hEY, 79 F A7 74N +D3
HAT5E, LTM464113Z D 1% A 712U CMuyst %24~
W27y F L, 7AVNRENHELZEZRLET (THYST,
BB, FvFA T 7HINMIRT 559 FF 7 I IT O
TLTM4641 % % %E $ %121k, LATCHE > % SGND £ /1282

HeLE T, LATCHE v 23u sy 74L"TH AR D . LTM4641
37y F2BRLERA, LX 2L —arZ2HET 5123,
VINLEYDANEEE A7 LT 64 T 5%, LATCHE Y
DIREEZ TSy 7L 5 “H" VI 2 £9, LATCHE » %
INTVec EVICHEE T2 2B TEET, 29755, LTM4641
IZWEZA L7 MBI (Crmr T7 07 7 L 1] 18, "TMR £ H#)
FEOARATFREIDFESINET,

LATCHE > 2Sa Yy 7 L’ 6n Yy 7“H NEB L L &
W29 F A7« 7 ANV EBEIEL G, LTM4641 131
W27y F 2 fRBRLET, LATCHE Y230y y 7“H D £ FIC
FVFET e THVEDET DL, FALT T MEBIEDF A 2
YRR SN E T, ZOEFEIL, LTM4641 1%, 7
FAT7 « T7ANIZEZYTELTRTOEV VYA LT MEE
ORI CE{E LA REEZ 7T Ty F2MERL
BBV BDTT, 4 L7 7 MEER R AR 5 A1
ICLATCHE Y H3u Py 74L 125 7854y LTM4641 135 v
FATILIEFERD, AL T I MEEIZ) 2y PEINFET,
LTM4641 D7 v F- gz fikiT9 51213, B CLATCHE v~
Yy 7 H"IZLET,

T9FATDT ANV EFEIZLLTDEEDTT,
¢ CROWBAR E > DOEREDMEE) T2 (TCROWBAR £ )
o AN1FvFA7WEE7 4L (TOVLOIZ)

o FvFA7iMET AL (OTBHYE Y 3u Yy 74L Il 57
B4, "TEMP, 5 X O TOTBH, £ HH)

LATCHE VIEEA v E—F VY AANTHY . BRI D
FFEICTRIEIFTEEYA,LATCHE V13, E S AL
SATLTIEYA7uay e — 7 THEITE 9, LTM4641
D7y F =BT D7D DZ U FHE TR, THRINDR
RKDZA LT MEIERF ]38 L 726 LATCHE v 21 Yy
ZHICT B LT, I KD IERF IR, HYSTE v %
BIHILT, LTM4641 237 v F 2R L 702 E) D& R 2 EDd
TEET,

1VRer (C6) : Ny 77 ED 1IVY 77 Ly ZHIE Y, OVeom
Y'Y & TEMP E Y DSIEIRFIZ YA S0 7 XKEIfEIRREICA % 2
ERMRFICT D720, ZOEVORBEITR/DBICINZ TR
W, IVREpEVIE, T7 70—y a vk 7 a v Tl
SNTOLNBERE, AMZNTITTHIEITTEERA,

Vour (C9~C12, D9~ D12, E9~E12) : LTM4641 DC/DC 2
YN=F DT =B DT —HE Y, TRTDVouTE VI,
WS CHWICESAWICER SN0 E T, BAR X, I
SDEVEGNDEY D12 LI L TEZ W, AT
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B #RE

A7V T e ayFUPIEINSDE L EGND BV DREICTE
BET A2 2RI E§, £9x ML W23, 77
r—yavfEmR k7 ardlL A 7Tk - F 2y 27U
DX arvESIHLTUEI Y,

Vore* (D1) : Vosns DA LE Y, ZOE ViduModulel ¥ =

L =Y DWNET Vosns EVNCERINTET, (Vorg EYV

LTI o TN D) ZDE VI, LTM4641 A5SEE) 3 3 RIS

2— YRR O 2 A R T 270D F B E 7

X912, TAL « BA VB u@ﬂf??% ERHESREL £9, Vorp®

1:/0;" 22— DY —R—F ETVosns' EV NDILER I
TR T & Lfﬁzﬁﬁé EHTEZT,

Vore (D2) : Vosns DA LE Y, ZOE > iZuModulel ¥ =
L —F DONEBT Vosns EVICEEE STV E T, (Vorg' EV
EEFNHEHOTVRE) ZDOEIE, LTM4641 23 EI 3 11T
2—YovEER O T 2R R T 570D FB L
55902, TAL « RAVMIERRT 5 2 E2HEREL £9, Vors™
Y, 2=V DY —FR—F ETVosns EV ~DILEf#
TR E AT E LT T A2 LD TEX T,

OTBH (D3) :@EEIED 707307 - B, iR ED
iz s (TTEMP,Z), HYSTE VZn Yy 7L Ik >
TAA Yy F 7 %2FEIELET, OTBHE ¥ % SGND E >V IZ#fi
9% L, LTM4641 1ZHYST l:°‘/’E“L” I27vF L %7, OTBH
Erz7ua— MREBICLZGE X, AR RMHIN L
HEFL 2L —3 3 /%ﬁﬁ’ﬂ‘f%’i?‘

TMR (D4) : ¥4 L7 MEBIEY A v EB LT —F > - Yk b
(POR) D70/ 53v 7« EV, TMRE ¥ ESGND E > D]
iZay 73 (Comr) 2826 LT, LTM4641 D POR §fiE & ¥
ALT Y MEBIER 2 B E L X7, ’L"E'lnFéf’b@ﬁfLH%
i3 9ms TY, TMR B> ZEXMICBABURREIC L 72854, it
ANEFERFETIZH 90ps T, MU BB Z AL Z5ATH, /3
J—Fv Uk y b A BINIA LT MEIEYA < IX H
WCHSZUCEIEL £ 9, IETZ vy F R 7 4V 72137 v F L7 +
IWEDFRETEE, ZNETNDYA 2R MhD ¥ A <2 % 5
AN TR KEIER R T ey FENET,

VT UH Crvr TERE L 727 A L7 MEER I, TMR E
V% INTVee ENHEERTIUR NS TEZ N TEET,

RUN (D5) : @i {E(A > /A7)l e, RUNE Y DE T %
0.8VIDELTBE, EV2—IFA 712D T, HYSTE Y
DBMuysTICEOTLIZ 7Y — SN T nig& it RUN
EYDEEZ2VEDELSTEE, B2 —NI3A VY LET,
LTM46411Z HYSTE Y EINTVec E Y DRNTEE 72 7V T
THPL(10k) ZNELTEDH, RUNE Y EHYSTE > DI

YavhF AL A—FEHNBELCET (K12 H), RUNE
vERYy 7LICTBE HYSTEVIZNED Y av b ¥ -1
z‘ FZALTL D £T, RUN B EEEEE) (b —7

L R—=)VHIERED) e s NCA =T v s aL vy 1A =7 - 8
LAV AV T2 —AE HIEDRH ) £ T,

Vosns® (H1) DEFERH S 7> 7 DIEA T, 2ok,
73 B DR R D IR (Vour D EAL) 1IZHHT (RsET1A)

ML TERINTWET, HE F%ﬁﬁﬂﬁ?‘%bﬁn\
LTM4641 DHIEIN —71%, Vosns™ & Vosns D 72
TRACK/SSE Y DEREL0.6VD I IRV DE c:,%lX@jL
F9, Vosns EVIZEY 2 — )LD T Vorp™ E v I H2 i
ENTET ("Vorg™ 122 ), —EOHIE L E T
Vosns'E ¥ & Vosns BV DRI FL 3 BZET3, (T7 7Y
r— /a/liaiﬁﬁJ®‘B7/a/rHj7]Eéj:® XAE 1 B IR LT
23w, IWhERMEE SOt 2 RET 570, Zor
v DV iE“/J\BE CPIZA TR,

Vosns™ (H2) : &gt 27> 70 AT, 2OV Ix, H
aa:u T & g e s oo &4 (GND D A7) (38T (RsgT1R)
NLTERINTOET, ALy F 7 EERA Y LT05S
f% & LTM4641 OFflfEIIL —71%. Vosnst & Vosns™ @;'5@.7“
J£%. TRACK/SSE Y DEE £ 0.6VDI) HRWITDE
EXEIL £9, Vosng EVIZES 2—ILDHNETVorp & /0;
ezt (TVorg 12 2 0) , — O B ET
IZ. Vosns' Ev & Vosns™ E v OIS Hips b icd, (77
Dy —safERiDR 7y arv2SIRLUESw,) WhE
FEHRE S DR ZRET 2720, 2Oy DiFlEA R
EE/NRICHI Z T Z Z vy,

SW(H10) : "7 —B{DAAYF 7+ /—F, FIZTALDHIMN
THEHINE T, BHEIGUTSWE Y EGND EYDREIC
(v 7Y Csw L AT Rsw Z IEFNHERL L 72) AT N[0
ZEEHLT UL, B EMI Z K CTE £ T, 7272, 2 Eh|E
Bz \CE NP TETLES, (77— ay
BRI D7y avzZSHLUTLEZN,)

COMP (J1) : WML SWEE XX ZT —7 > 7 DHifE
LTM4641 DA EE — FllfL —7DEfa v L — &L
SV (EZ UL 72, BRSNS — A VT VIR
Fi)Ix, CORIHEEDE LRI TRELARDE T, 7V
MR FEN LT AR - Sy FEALTCOMPE Y #2421 A
A7 D7u—7THETEL LT L EMERITT, 72721
WEERZIRTWIDT IS - ) — R DifiE *'E'&J)/—
F ¥ CORLHR TR/ NRICHIZ T2 S0,
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B iEE

fser (J2) 1 AL v F o TR BDOFRE B LOHEHOE Y, 2
DE U IFZLTM4641 NERDTHIHIIC D Ion ¥ ICTE L LT
WET, Ion EVICH T EBRiIck->T L —7D7 v ay
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SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
CingmLec) + External Input Capacitor Requirement lout = 10A, 2 x 10uF or 4 x 4.7pF 20 uF
CinBULK)
CouT(mLce) + External Output Capacitor Requirement lout = 10A, 3 x 100pF or 6 x 47uF 300 uF
CouT(BULK)
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»
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3) FIvXTUNDT TV = avy DA LRI T
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WHBEBESFIv X7 L—IVDORAWR T NVAr — VI E
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DT, £6.65kQICE D E T, ZOMEFETIF 10k DA T DL
il 22D 72 DT, TRACK/SS E > D 1A LR

W&o THEUZEELA 7y MR 2D Rrac/Rrpe P I/
EHT%&IE I LDELRDET,

L —n - b7y X v 7 E R ISR, R AY - L—IL D
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IOVRETRY Vors” [— Crerp =
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3 OVPGM |—
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4641 FO7

I | |

Vs

U1, U2 AND U3 SGND (\V/1V/,V/3) CONNECT TO GND INTERNAL TO THEIR RESPECTIVE MODULES.
KEEP SGND ROUTES/PLANES OF MODULES SEPARATE FROM EACH OTHER AND FROM GND ON MOTHERBOARD

E7. AREIULEIL—IL- bS5y F 2T ZRITLTVS LTMA641 DFI, K8 DIRFZELLER
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A(VOUTb>6V0)47< £)CH. DRVce, EVICHHET 281
LCid 49
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DRDOSNZFT,
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720TT, Thbb, INTVee BV DETENLDO HI#EHIL —7
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FEFETHSTH, Vine KB EIR (Vaux) Z Efe T 50
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DT, VINLEVEED 202 L MIE B E U7 5E T,
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FEVCR T 2048l % e /NRICH 2. 5 728D 1 VRer E v ICEI 72
ATy 7B 2P 5 DIEHESE L £ A, OUA D5 100pA F
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TEMPE v Z a2y %L —% AN RIEEIIC Rt ST
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(F147°C DAL IID) K0 ELS R DL, A4V F v
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DELERINE T, Ty T A 7HRFEE KDL 2L —vay
HOFMIc VLT, TRE)/ >y Yoy DRI ay
THHLTWET, TEMPE VDB H3438mV L D&\ & =
IZOTBH E Y SBARCIRAEIC 22 & FET v FRIDMEEE R )
RLERSNET, TN ADIEDY T A3) , TEMP E Y DD
(9 136°C DA TIRIZICHHET 2) 514mV XD E{ Bk,
ALy F v TEER TR CEE T,

LTM4641 OEEEERER L MR O AR ED R 73
A AR HETEIEZHNELTOE T, LTM4641 DA
ML 125°C DS e RERETH D . b EVRGE N80 B
L7zt SR ATIRIED125°CEBATHWE I 2 LT
BOTZIW, BUE SN KRB ERE G- E0R 2t 2 72 8)
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L CERATY S AZG 52 ETT, LTM4641 DT 7 4
JVEDUVLO L LD LEWETH 5 4.5V DILE ED3D It
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WETHIEDPEFILWIEBHDET, VL EV ZHliIL —
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=
= 464111

SGND CONNECTS TO GND INTERNAL TO MODULE.

KEEP SGND ROUTES/PLANES SEPARATE FROM GND

ON MOTHERBOARD
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HEDRAF v, SWEYDZ7O—JERTE GND E> DOREICZDISHR
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JEHEMR ST, 280 — P06 DIE SN HHEECHlE
INFY, ZOFMUFZIESD 51-9 15 I N T,

HiA L 72 BRSO K2 171/ LET, H bl
UModule L ¥ 2L — ZIZE S LT E TS, AR DIPLIX
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33. Vin=24V, Vour=3.3V, E—k
298D, fsw=360kHz (R XE=THF)
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Bx128. Vin=12V, Vour=3.3V. E—h
V291U, fsw = 360kHz (R X EFTHF)
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34, =36V, Vour=3.3V, E—k
228D fsw=360kHz (R KE )
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29, Viy=24V, Vour=3.3V. E—K¥
V913U, fsw = 360kHz (R A B FRF)
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B35, Viy=6V, Vour=1.5V. E—k>¥
V912U, fsw = 315kHz (R KX E )
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V915U, fsw = 315kHz (R K& T RF) D713 U. fsw=315kHz (R K& T RF) 913U, fsw = 315kHz (R K BT HF)
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E41. Vin=24V, Vour=1.5V, E—k>
2B, fsw = 315kHz (R KE )

AMBIENT TEMPERATURE (°C)

4146 F42

42, Viy=36V. Vour=1.5V. E—hk
V5. fsw=315kHz (B X E )
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77— a  ER—RICE T AR EES SUCHNERDTL—T127
R4, 6V A A v F Y EREISAH 660kH (BABHH)

T4L—T1 VTR ViN BEhiEKhR ZERT (LFM) (el %74 04 (°C/W)
21 ~[23 12V, 24V, 36V 18 0 U 10.1
21~X23 12V, 24V, 36V 18 200 7L 8.2
21 ~[23 12V, 24V, 36V 18 400 7L 6.8
24~ 26 12V, 24V, 36V 18 0 BGAE—h> ¥ 8.1
] 24~ 26 12V, 24V, 36V 18 200 BGAE—hr ¥ 6.5
24~ 26 12V, 24V, 36V 18 400 BGAE—h> ¥ 5.5

&5, 3.3VHHA A1y F U AIBREIS AT 360kHz (R BT FF)

T1L—T 1 VT iR Vin BENiEKHR ZEsu (LFM) [l 4 6sa("C/W)
B27 ~[B430 BV, 12V, 24V, 36V 19 0 72U 10.4
27~X30 6V, 12V, 24V, 36V 19 200 7L 8.4
27~[30 BV, 12V, 24V, 36V 19 400 7L 7.1
31 ~[34 6V, 12V, 24V, 36V B19 0 BGAL—h vy 8.6
31 ~[434 BV, 12V, 24V, 36V X19 200 BGAE—h>> ¥ 6.8
31 ~[34 6V, 12V, 24V, 36V 19 400 BGAk—h vy 58

&6. 1.5VIHA A1y F I ARSI AN 315kHz (RK R )

T1L—T1 VT iR Vin ENERMHR ZRA (LFM) (Sl % 6sa(°C/W)
35~ 38 BV, 12V, 24V, 36V 20 0 U 10.3
35~[38 6V, 12V, 24V, 36V 20 200 7L 8.4
35~ 38 BV, 12V, 24V, 36V 20 400 7L 7.2
39~ 42 6V, 12V, 24V, 36V 20 0 BGAE—h vy 9.0
%39 ~[X 42 6V, 12V, 24V, 36V 20 200 BGAE—h>> ¥ 7.0
39~[42 6V, 12V, 24V, 36V 20 400 BGAL—h vy 58

K1 E—=r 2V IDA—NH (BMEEHIEET —TEBRICEREEH)

E—ko2 T X—h HRES Web 5k
Wakefield Engineering LTN20069 www.wakefield.com
Aavid Thermalloy 375424B00034G www.aavid.com

=8 MEEMEST—TDA—N
MEEMEET—T A —N HEBES WebH &
Chomerics T411 www.chomerics.com
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77V r=a  ER—ENREDOR
9. MUY T MERE (HEE) &R BB 45 5 LU 46 DEIE

Cout(mLcc) Cout(BULK)
Vour |X—=% BERES A=% BmEBES
<33V [AVX 12106D107MAT2A (100pF, 6.3V, 7 —R -t X:1210) | =3£FE & POSCAP | 6TPE6SOMI
12066D226MAT2A (224F, 6.3V, 77—+ X:1206) (6804F. 6.3V, ESR:18mQ, & —Z -1 X :D4)
XGHE | JMK325BJ107MM-T (100pF, 6.3V, 7—X -t X:1210)
JVK316BJ226ML-T (22, 6.3V, 77— -1 X :1206)
TDK £3225X5R04107MT (100pF, 6.3V, "J’—Z"U"fZ\“I1210)
03216X5R0J226MT (224F, 6.3V, 77—+ X:1206)
>3.3V |AVX 1206YD226MAT2A (220F, 16V, 7 —R& -1 X:1206) = FEHPOSCAP | 10TPF150ML )
K555 | LMK316BJA76ML-T (47)F. 10V, 77 —Z- 1 X:1206) (1504F. 10V, ESR:15mQ, 77 —Z -4 X:D3L)
EMK316BJ226ML-T (22uF, 16V, 7 —X -t X :1206)
TDK 03216X5R1A476M (47pF, 10V, 77— - H-1 X:1206)
£3216X5R1C226M (22uF, 16V, 7 —X -t X :1206)
KNSVYTVRE
=15) ‘ BFEE(E=S-
ATYT | NFVITYR| kyE=Y),
RSET1A DRI—| BETEE, | &HATYY:

Vour Riser | Rseris | Rser2 CiN Cin* Courz | Court | Crras | L—b |BRATY7:| O0A~5A~0A | [EI{ERSRE
)] Vin (V) MQ) | (kQ) | (kQ) | (EZZvY) |GVLY) | (£F392) | (NL) | Crrs | (A/ps) | 0A~5A(mV) (mVpg-px) (ps)
0.9 [5.12.24.36|0931| 4.12 - 2x10pF 100pF | 3x22uF | 680pF - 5 60 130 25
0.9 [5.12.24,.3610931| 4.12 - 2x10pF 100pF | 4x100pF - - 5 60 140 25

1 [5.12.24.36 | 1.00 | 5.49 - 2x10pF 100pF | 3x22uF | 680pF - 5 65 135 25
1 [15.12.24.36 | 1.00 | 5.49 - 2x10uF 100pF | 4x100pF - - 5 70 150 25
12 | 5.12.24.36 | 1.13 8.2 - 2x10pF 100pF | 3x22uF | 680pF - 5 70 140 25
1.2 [5.12.24.36 | 1.13 8.2 - 2x10uF 100pF | 4x100pF - - 5 80 170 30
15 | 5.12.24,.36 | 1.43 8.2 33.2 2x10pF 100pF | 3x22uF | 680pF - 5 75 155 30
15 [5.12.24.36 | 143 8.2 33.2 2x10uF 100pF | 4x100pF - 220pF 5 90 190 30
1.8 | 5.12.24.36 | 2.00 8.2 16.5 2x10pF 100pF | 3x22uF | 680pF - 5 80 170 40
1.8 [5.12.24.36 | 2.00 8.2 16.5 2x10uF 100pF | 3x100pF - 220pF 5 100 215 30
25 |5.12.24.36 | 5.76 8.2 75 2x10pF 100pF | 3x22uF | 680pF - 5 100 230 50
25 | 5.12.24.36 | 5.76 8.2 75 2x10pF 100pF | 3x100pF - 220pF 5 140 290 30
33 [5.12.24.36 | - 8.2 47 2x10pF 100pF | 3x22uF | 680pF - 5 140 275 60
33 [5.12.24.36 | - 8.2 4.7 2x10uF 100pF | 3x100pF - 100pF 5 200 420 30
5 12, 24, 36 - 8.2 2.61 2x10pF 100pF 2x22uF | 150pF | 220pF 5 220 450 50
5 12, 24, 36 - 8.2 2.61 2x10uF 100pF 3x47uF - 100pF 5 250 570 30
6 12, 24, 36 - 8.2 2.05 2x10pF 100pF 2x22uF | 150pF | 220pF 5 240 500 55
6 12, 24, 36 - 8.2 2.05 2x10uF 100pF 3x47uF - 100pF 5 300 660 30

*INIVIBREIBVIND AT Y E—F VAN ERBIBEVNGEDA T3>,
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77V —2aER—REE LU LI1T7 I LDOEERHR

L2HICRHTRFAFR

LTM4641 €Y 2 — )L TIX VIN & VouT D3N N =y 7 fitfa X
NTHERA, NEBIct 2—R13H D A, b 2—AFEREDS
WX, IR ATIEID 2 55 DE RS % KOV Wi R[]
DEVE2—RXZHET24E23HD £, LTM4641 15
TARRERERE & 2 P O T IR ERRBEZ VR — L Q0 ET
(TR =T R Ao r—=2t 7y F R EEER#E D
o arvEs),

LA7IORDF Ty I IRN /B

LTM4641 1 ZEEREEDEADT, 7V MREIER DL A 7
MIFEFIE IR IC 2D £, 72220, BRIV LB
M2 LT 2121E, LA T MZOWLTWLL O ETT 5
CEDKLETTY, K43 LXK 4413, ZNFNK45 L 461TR8T
A DOHEREL A 7O MR L E T,

o TURRF—URRATUVIINDHFEHIOWTE, LT D
# K} (http://www.linear.com/docs/40146) % i LT 72
S,

o TEMHMEMDCISAZD A — N 7 7 A )V iZhttp://www.
linear.com/demo CT¥ 7> 0 —FTEET,

o EVa2—NVDE MIUIHELHDGND 7L —v 2L
WEIV, 29758, ANERE XA~
LB BARAMNEES T T 5D L EE T, ZOGND 7
L —YIEBGA/ S 7 — V06 BE k3T -0 D BRI D13
HORZL, G277V /r— a2y TLIM4641 D
EHEEED ERERNNRICAES, 77V 75— avid
TV N /A R%Y)—12T 570, HIIDGND 7L —
(B MOREYEREZES 2—VICETGND 7L — V)
EANDGND 7L —v (¥ 2— IV ORE) EWiz AJTEIR
WRTGND 7L — ) I EL 12— LD FTOAERLTL
723N,

o VINH® Vour 7 £ D K E I #% T I3 PCB O il §& [ 55 %
JELLTLEE Y,

o ANEWMNDOERERAXIIv 72y T Y% ViNg.
GND EL LN VourDHFE I EZE I CIEL ., SR/
A X% i/ INBIZIN 2 TR &, VinNH E Vv D4} : MSP %
AT 25403, (1) MSP% LTM4641 D VINgE Y ICTE
BEFEDITT, (2) (ViNuEY TREL) MSPORL A ~
% LTM4641 D GND E VI NA AL T, BIFMNED S
JEWz 2 A X% i /INRICHI 2.5 72 12 LTM4641 D Vour £
YBLUYGNDEY DT CUELICHE T 246 03H 5D,

12 F 72122 2D E I MLCC (Cout (MLce)) 72V T,
EIE DA SR Z LT 5720, Cout (mLec) DARE L
B O UHELE LTS,

E7 OELEIBRER/MNINZ, B 2=V DAL A%
ST 720, by 7 E LD IR E ORI O 25K
DETZHNET,

FHEET7ERIEZAYF - ET7TRWIRD, Sy RO N ICEHE:
E7ZHE L R0 TLEE N,

BEEIcERT2EMICIZ. SGND EVICO%RM357 5
> W8l i e 2 ) i P LT K 22 &\, SGND B 1 i
TAEMIETELLTEY 2— WA CREEL . Bk
FEB X OERIE 2 i/ NRICIT Z TR B D /A Rt 53 5
LNBENTT LN HN LT,

EY2—)LDOSGNDE vV EAHEBIZ2oHD ET, 1213
Al~A3, BI~B3, Cl~C4EV TR I (A1 RIE).
9 121FKI1, K3, L3, BXUOMI~M3EY (M1 RR) T
T ENE 7, PCB it Loz 5 LT, AIRIE
DIFRTDSGNDE Y ZF LD THFHTHMM7L — &,
MIRRDTXTHSGND E > % F LTt 3 2 D i
TV =i B LR HERELE T, $XTDSGND E v Ik
TV 22— VOWNHETHWWICESCER I N T DT,
252D SGND #il 7L — VA FEZ PCB LA 7
ETcHOIERTZHEEIBDERA,

SGND E v £ L IUNSGND 7L — >V 1EGND 7L — v 12 Bt
LEWTLEZW, 22— LN CERRAN SR
DRI N TWAED 5T,

L2 B WHNCEMEZI S5 A. WHlEEREL7-E
Ya— )Vl E M HER T 2 E Y DY AT OWTTEE
D2 LDWHEE DX 7 arv 2B TLES D,
4OB X2 DD LTM4641 T34 A5 CEIES 5 [A]
EZNFNIN 56 LX66ITRLET, (BHRUAD)E
FLAOL DRI IZ N E IR L. GND 7L —>Tf8
SRR T SRR /A A Sl LT &\,
BEREIE TN INEE EoTY 2 — NV RIS 5 Bt
Fi%., BEBE4 % GND 7L — > %7213 GND Eift I A, B
B8 D GND 7' — Vil ~ o B fE 2 LT
DR T 22 EHilT% GND 2% % £ ESICRIHRINTT,
ZOTHEICED PCB OWEBIT [l — 70V ) L [R5 oRE
WEPEIREN DT, FEEZIIPTWESE /4 XD
ST 5 ECIEEICHERITT, Vosns' BV & Vosns E
VDI DOWTIZZF KR Z HERF L TR0,
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77V r—aviER—RESLUL1T7 I LDEERR

TRTOIHEER I Z T 2 — )W TESEED T T
B L. 2> 7 % Crra. CrrB. Comas ComB. 3 £ UNCpwm (i
AT 2858) DA77 M2 RERE LT, RICHELIE
BLHSEV DL, RseT1as RsETIB. B XU Rser2 (I 5
Ba) T, i oL, T 7 r = a v iE k7
TavosE, T8 DIDX 64 2SI LTLIZS 0, Hfiif
EEY 21— VDR DB RIS DWW TE 2B R
FFLTLEE, PCBINEBD LA 77 b EDFFARHIPH N T,
Jat bk A2 GND B Az CPH G T [Hfihr — 7L g % T

KL %9, VOUT/GND Dz i i H © > i 2 DC1543 D5
3ECHAR L 722 ST\,

S, TAMEEBXOTNNy JE¥EERBICT
%7-%, LTM4641 DS 5 1%, PCBLA 77 FDAR—
ADSFFTIRD, JHEETET AR « RA Y, TAb - Xy FE
WET AL ET7ETORMRZ LT 22 E2 R LTREZ,
Hk & BLE ZHESE DM /5T IC £721F pModule L ¥ 2.1 —
YDAV E—=F Y AL (210Q) DTRTOE VIZEL
R LT, A > —F v b« 7A R (ICT) DX R PH %
IMFBIENTEET,

43. 7)Y NERREAR DR L 1 7 b, E45 D[E &, LTM4641 D/ 7 — LEM S RIcH

CNTRL

K44, 7)Y NEIBEROHEEL 17~ B46 DEIRE, LTM4641 D/Cyr—Y EEMSRICR
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LTMAGA T
REER ARG

Vi
4V TO 38V —@ &
(45V START-UP) iLCII\{}BULK) 1 Cn.co L |
L5 =X sov
= X2 Ving VingP Ve SW Vout
Vine Vout ¢ 1.8V
< Riser | 29,‘}E<MLCC> 10A
2M
L fser CROWBAR |— __IT__ 1gv
UvLO [ATCH x
—] HYST + _37 RseT1A
FCB o 8.2k
5 V
LTM4641 OSNS 4 | LOCAL HIGH
INTV Rser2  Rseri | ap FREQUENCY
cC _ 16.4k 8.2k DECOUPLING
DRV Vosns
IOVRETRY \%AB; — =
0ovLO —
g 1VRer [—
OVPGM |—
OTBH |—
— RUN PGOOD [—
TRACK/SS TMR COMP SGND  GND
J_ CSS J_ CTMR I % — 4641F45
g 47nF g N/U
SGND CONNECTS TO GND INTERNAL TO MODULE. KEEP SGND
ROUTES/PLANES SEPARATE FROM GND ON MOTHERBOARD
[ 45, Vin:4V ~ 38V, LTM4641 DEARER. 1.8V10A A
i
upTo 38V L Cinceuik) Ciuco) Ly
1~ 100uF 10pF
S — |
Ving Vingp VinH - SW Vout
Vine Vout ¢ 3.3V
I—I rea 100pF  10A
—{ fser cRowBAR —] ;g_mcs P e
UVLO LATCH -
—
V +
5 LTM4641 OSNS 4 | LOCAL HIGH
INTVge LOAD FREQUENCY
DRV¢c Vosns~ DECOUPLING
IOVRETRY \%’?; —
0ovLO —
g 1VRer [—
OVPGM |—
OTBH |—
i PaO0D I— MCB: NXP PSMN5R0-30YL
TRACK/SS TI\;IR CO;\/IP SGND  GND MSP; NXP PSMN7R0-60YS
CSS % = 4641F46

gZZnF

SGND CONNECTS TO GND INTERNAL TO MODULE. KEEP SGND
ROUTES/PLANES SEPARATE FROM GND ON MOTHERBOARD

[2146. 3.3V A (10A) ZHH5L. RA 38V D Vin TERFRENBEEREERR TS LTMA641,

Vin<4.8VTROY 77U NMEL BB AIREMED BB NATLDUVLOILE EHD /IIETHD
REZRELTRAOYT 7 NIFERFLETBICIIR 11 23R
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REER SR B

R1
e | 20k
1  d + \AAs
4.5V START-UP : RT1 : When V| Exceeds ~36V, D1 Ensures MSP Is Operated
OPERATION UP TO 28V)y 1 NTC 1 in Its Linear Region and Provides Rudimentary Surge
CONTINUOUS, TRANSIENT : : Ride-Through Protection for LTM4641.
PROTECTED TO 80V|y ' MSP | Optional: RT1, R1, R2, R3.To Enable RT1’s Detection of
+‘I C » T l*i T Thermal Overstress in MSP During Sustained Input Voltage
16'\('](BHLK) Cin(vLee) : pdendy : Surge Events, Place RT1 in Extremely Close Proximity to
/-L\100\u/ —_ 10uF 1 —1 01 MSP in PCB Layout. Experimentally Determine the Vaules
= — 100V [ 2 %V of R1, R2 and R3 That Yield Desired Overtemperature
x2 >Ro 2 Shutdown Inception and Restart Recovery Thresholds
?’8 25k = 7 Consistent with MSP's Rated Operating Junction
’ p Temperature and Safe Operating Area
sy | BseT ] I
™ Ving Vingp  VinH  SW Vour
Vine Vour * v
, Hp = 1004F  10A
D2 Enables Detection SET CROWBAR —| MCB 6.3V
of Vi UVLO Falling 9— UVLO __|___><4
D2 R3é LATCH —5VR = -
2.7M + SET1A
17 j‘ HYST Vors' 549
FCB LTM4641 Vosns A ] _ LOCAL HIGH
TV ouT—9 € SEle | LoAD FREQUENCY
LT®3010-5 1— INTVgg Vosns™ ’ DECOUPLING
@— SHDN SENSE €— DRVe Vors™ |~ —
L GND IOVRETRY TEMP |— -
Rrov T 5
4.7M% = 1VREF
ovVLO OVPGM [— MSP and Switching Action Are Temporarily
RBov< Switching Action Is OTBH Latched Off When a Module Overtemperature
. Temporarily Latched Off if —1 RUN PGOOD — or Output Overvoltage (O0V) Condition is
— V|n Exceeds 80V; Autonomous TRACK/SS TMR COMP SGND GND Detected--Additionally, the Crowbar MOSFET MCB
Restart Attemps Occur in is Turned On to Protect the Load Upon OOV Detection.
J_ Css J_ CTMRI & Jr_m H7 Autonomous Restart Attempts Occur in 9 Second

9 Second Intervals When Input
Voltage Returns Below 80V, Note
LT3010-5 is Rated for 80V, Absolute
Maximum. See Note 1.

D2: CENTRAL SEMI CMMSH1-100G
MCB: NXP PSMN5R0-30YL

MSP: NXP PSMN028-100YS

RT1: MURATA NCP15WM474J03RC

Intervals When Conditions Return to Normal

ZIUvITRE, BETRIETAIIYT%E
SEWEEITED,

y‘lnF ng

SGND CONNECTS TO GND INTERNAL TO MODULE. KEEP SGND
ROUTES/PLANES SEPARATE FROM GND ON MOTHERBOARD

47, VA (108) ZF4ET BLTMA641. ZRKBOVDAA (Viy) hS2 IV FETOY —IZFRE,
TMRE>Z INTVec EVICER LSRR DEEBRE SV vy N UVFERIIRI2 2SR

vl
20V/DIV |

Vinn |
20V/DIV

—t

o e ————
AC-COUPLED : g

ViNU/INTVGg/DRVGo/LATCH =
SVDIV et

4641 F48

2ms/DIV

[48. Vour =1V(10A) ZRFAICHEIERICBOVDAA (VN M SV TV E
TIDRIFBRRTOR AT DERDAVOARI—T - RFvToavh

4641fe

49
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REER SR B

3.3V} NOMINAL MSP
3V)y RISING START-UP —@ o
2.3V} FALLING SHUTDOWN ﬂ_c g%(yLCC) J.;_I
IN(BULK
e T —3 | |
- 7
5V Ving Vingp Vinw - SW Vout
LOW POWER BIAS VinL Vout o 0.9V
<50mA PEAK l_T 2503({}JF 10A
fSET CROWBAR —| MCB -
UVLO TATCH iB—_ =
Vors* } FZS%LA
HYST Vosns' /
LTM4641 P—"] LOCAL HIGH
o RseT1s [ oap FREQUENCY
T Vosns™ 12K DECOUPLING
cC _
DRVce Vors” [ =
IOVRETRY I\EMP —
0VLO VPG |—  MGB: NXP PH2625L
OTBH |—  MSP: NXP PSMNO13-30LL
RUN PGOOD
TRACK/SS  TMR  COMP SGND GND
Lo T T § L

$4.7HF

SGND CONNECTS TO GND INTERNAL TO MODULE, KEEP SGND
ROUTES/PLANES SEPARATE FROM GND ON MOTHERBOARD

4641 F49

[49. Vin=3.3VH5 Vour =0.9V(10A) ZFE L. SSEDHNBEEREZRE Y 5 LTM4641, VinL, INTVee. XD
DRVce D/ N1 7 RIS EHEB A DB SV L—ILh SitHa

Vi
1V/DIV

Vour

oV E=X

HYST

5V/DIV = |

PGOOD
5V/DIV

[

4ms/DIV

4641 F50

50, K49 DERRDAIOARI—TFRF v T3k Vour DETIX 2Q0
Vin=3.3VZENILTULO DIIE ENDEIZETHDDUEWMEZGRICHER

4641fe
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v LDO Losses in the LTM4641 Can Be Greatly Reduced When an Auxilliary ~5V to 6V Source (Vayy) Is Available to
AUX Drive DRV Through a Schottky Diode as Shown (D1c). When LTM4641 Is Configured to Produce ~5Vour to 6Voyr,
_I its Output Can Be Vayyx. Provide a Current Path to Vjy from Vjy and INTVge/DRVg Whenever Overdriving INTVgg/DRVgg
T 77 with Vayx—Accomplished Here with D1a and D1b

1
Vin -=r--
8.5V 70 38V o
(tovstarrup) L R CIN(MLccg_L
o Omeuof T [ L
- ! %a ‘H x2 ” Ving Vingp Ving  SW “ovour
p1! 1 v, Vout TO 6Vour
1 HEG I It —L Courug | Couraace)| upTO 10A
Ry | b H 0"{3# CROWBAR f—  —— 150 I47uF
So9ak U _ - _____ 4 50V—"='_— foET —— = 10V L 1(2)v
uvLo } X
Reuv RN i — RhysT Vors" |— RgEéI’QA
15.8k | : ™ e S
H ! HYST V4641 0sNS -
TG FCB SET2 RseT1B
bz} f i YF Yo 205kTO261k  gan’ [LOAD
1 ‘T’ 1 INTVge OSNS
:. ______ 3 DRVce Vors_ [~ =
—L— Cpvoe IOVRETRY I\‘;MP —
e ovLo oveEM |—
- OTBH |—
D1, D2: CENTRAL SEMI CMKSH2-4LR — RuN PGOOD |—
SOT-363 PACKAGE TRACKSS _ TMR__COMP SGND_GND |,

Lo, T T ¢ L

; 470F SGND CONNECTS TO GND INTERNAL TO MODULE, KEEP SGND
ROUTES/PLANES SEPARATE FROM GND ON MOTHERBOARD

E51. INTVce/DRVee DA—/N—R A 7LD VN EV EINTVc EVDREIZH S =7 - LF¥ 1L —H DIERZER (K52 ~ 54 2L R)

2
[ERST:
HT: 9170 © N 250[M 8 ® [1100§TA= 30.9

X 52. K51 DEEHSESNS U1 DEEER, Vin=36VH5S X 54. 51 DEEHSESNS U1 DEE/ER, VIn=36VH5S
Vout =5V (10A) Z4E4A. INTVgc E>%Z DRV EV ICiER L. Voutr =5V (10A) Z &, Vour =5VHS5 D1c 1 A—RZNLT
D1c & KT D2 [EBIM Ta=25°C. RV FTAM, ERKREHU INTV¢e/DRVce ICBAZ MG, Ta=25C. RV FTAM EKiHREHLU

53, & 51 DEEMNSESH S U1 DEESR, Viy=36VH5S & 55. ®51 DEEMSESH S U1 DOEE/ S, Vin=36VH5

Vout = 6V (10A) Z {44, INTVee E> % DRVge EICHER L. Vour = 6V(10A) 28, Vour =6V DS D1c Y1A—KRZHULT

D1c & KT D2 [EFIM Ta=25°C. RV FTFAM, BRAHU INTVge/DRVg IcBHZ MR, Ta=25°C. RV F-TFAKN ERRGL
4641%e
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4.5Vyy START-UP
OPERATION UP TO 38V

AND DOWN TO 4V MSP
o S it
1 M
L sov = sov — I
= X2 = x4
Ving Vingp ViNH  SW Vour
VinL Vour 1V
RisET1 | Crry 408
750k CROWBAR | MCB  100pF Cucc(our)
fsgr 100F
] uwo [ATCH = = 6av
HYST Vors' RseT1a = X2
o™ o I
f v 0sNS Wv LOCAL HIGH
INTVeg (WG4t —Lfgyg Rseris [ Loap | == FREQUENCY
DRVgg V| A DECOUPLING
IOVRETRY Vors™ [~ Crr2 =
ovLo TEMP [~ 100pF
1VRer [— _| l_
1 OVPGM |—
RUN ENABLE OTBH
RUN PGOOD |— %1
TRACK/SS _ TMR_COMP__SGND _GND.
0 SYSTEM P | FAULT INDICATOR S $ . ) J:‘
(OPTIONAL) o] %_ T’\’me
LATCHOFF RESET ! !
PULL CATCH NORMALLY LOW FOR | |
LATCHOFF RESPONSE TO OUTPUT e —
OVERVOLTAGE AND OVER- g Vingp Vine  SW
TEMPERATURE EVENTS. PULL Vine Vour
LATCH HIGH TO RESTART 1V OUTPUT RiseT2
750k | CROWBAR
TR SET
ALTERNATIVELY, CONNECT LATCH
TO INTVgg AND INSTALL Cryy, wgg '-Aml
CruRa, Crirg AND Cripg TO SET FCB Vors” [—
1V OUTPUT FOR TIM| 5 Vosns®
AUTONOMOUS RESTART AFTER 2 U2 Come
FAULT SHUTDOWN EVENTS INTVgg LT4641 Voo | T 1007
MCB: NXP PSMN5R0-30YL DRVgg OS5
MSP: NXP PSMN3R0-60BS IOVRETRY Vors™ |-
ovLo TEMP |—
1VRer [—
2 OVPGM [—
OTBH
— RUN PGOOD —_X%
TRACK/SS _ TMR__COMP__ SGND__GND
[ cryre L {7 L
N/U 2=
%2
| | |
Ving Vinep VinH  SW
VinL Vour
RiseTa
750k CROWBAR
153
—vuo [ATCH
HYST Vorg® |-
€ FCB b
3 U3 osns™ [—¢
INTVgg LTMA641 = fg"}wg
DRVge Vosns™
IOVRETRY \405?,?; -
ovLO —
g 1VRer [—
3 OVPGM [—
OTBH
— RUN PGOOD —_¢3
TRACK/SS _ TMR__COMP__ SGND _GND
| CTMRS—I— | &3 J:-

N/U
53

|

RiseT4
75

o =[]

Ving Vingp VinH  SW
ViNL Vour
CROWBAR
fser
uvLo LATCH
HYST +
FCB V0R5+
m Vosns’

INTVgg LTM4641
DRVge Vosns™
I0VRETRY Vors™
ovLo TEMP
1VRer
OVPGM
OTBH
RUN PGOOD

TRACK/SS __ TMR__ COMP__ SGND _GND

L

I —
CTW@% 2

4

641556

U1, U2, U3 AND U4 SGND (1, Va, V3, V4) CONNECT TO GND INTERNAL TO THEIR RESPECTIVE MODULES. KEEP MODULE
SGND ROUTES/PLANES SEPARATE FROM OTHER MODULES AND FROM GND ON MOTHERBOARD

(56, (RA38VDVINDS) HEFVIERSNIz4 DD LTMAGH ICLDE

HEIEETN D7 AL MREFRD 1V H /40A &1, B 57 28R

4641fe

52

SEHH: www.linear-tech.co.jp/LTM4641

LY N


http://www.linear-tech.co.jp/product/LTM4641

LTMA464 1

REERS AR

12
,/
2 10 7
= A7
Z 8 Cor Caa
o= 27
2 ¢ 45
= /f‘
= o
(=] 4
3 B>
w -
) 2 (’;/ T
3 / ——— U1 OUTPUT CURRENT
s |2 — — U2 OUTPUT CURRENT
———- U3 OUTPUT CURRENT
N BT U4 OUTPUT CURRENT
0 8 16 2 32 40
TOTAL OUTPUT CURRENT (A)

4641 F57

57, AF{EULTc4 DD LTMA641 DETFBERE, K56 DEIEE, Viv = 28V TENE

FOR MORE INFORMATION ABOUT CONFIGURING STEP-DOWN BUCK

Py

DECOUPLING

PERATION
e 32.8\%,\‘ ° ° * CONVERTERS AS BUCK-BOOST CONVERTERS, FOR GENERATING
4.5V START-UP +| CIN\}BULK) | %wymc) | | | | NEGATIVE Voyr, SEE http://www.linear.com/docs/39881
TIN50 -1
= igv Ving Vingp Vi SW
V Vi <
INL ouT __L
CROWBAR |— ~
— fser
UVLO LATCH
| % RseT1A
EgBST Vors! [— 8.2k
€ Ul Vosns RsErs Rerrr | LOCAL HIGH ¢]
SET1B
INTVgg LTM4641 ) 246k 82k EAE FREQUENCY * D1
DRV Vosns S AN l
IOVRETRY \_1_%F’§/E|;; —
0VLO —
g 1VReF [—
OVPGM |—
OTBH —
[ —{RuN PGOOD
100k TRACK/SS TMR COMP SGND GND
Lo || %7

y 10nF

= | Cout(mLCC)
47uF

10V
x4

D1: CENTRAL SEMI CMPSH1-4LE

SGND CONNECTS TO GND INTERNAL TO MODULE, KEEP SGND
ROUTES/PLANES SEPARATE FROM GND ON MOTHERBOARD

Vour
5.2V AT

UP TO 10A

4641 F58

R 58 BEEHEANTZTVIT—3>, &K 32.8V D VinH 5 Vour =-5.2V (FRK 10A) 25, K59 SE

4641fe
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TR A

|||-
|||-

Vi 10V/DIV

k HYST 2V/DIV

alidly

f PGOOD 2V/DIV | !
*\ Voyr 2V/DIV ]

20ms/DIV

4641 F59

E59. ViND/ILAAAT TV T — 3>, B58 DEIRRIC 500Q & ZEFH.
*D1 DBIEVEIZE D BELEZED Vour DA —/N—2 2 —MOR/MRICMZ SN S

MSP
4.5V <V <15V 4 »
iLCIN(BULK) /_[_ClN(MLCC) l{ |
T1OOUF o 22uF
= 25V — 25 H I
x2
Ving VingP Vine - SW Vout
VinL Vout o 1.2V NOMINAL
< Riser = UP TO 10A OUTPUT
S1.13m . CROWBAR 4' 144 MCB 100pF
SET 6.3V
UVLO TATCH |«— LATCHOFF -~ = =
ADDITIONAL HYST | RESETReeris =
FAULT INDICATOR ™ FCB Vors" [— Dk
+ AA
5 L TM4641* Vosns R'v' — ] LOCAL HIGH
SET1B L0AD FREQUENCY
INTVeg : 8.2k DECOUPLING
DRVgg Vosns MAN—
IOVRETRY \4%5; — =
— 2
OVLO 1Vger - i:?é%k MSP: NXP PSMNO017-30LL
OVPGM — | MCB: NXP PSMN5RO0-30YL
Vpwr Vin_sNs OTBH b—
3.3vT «— Vppss VouT Eno RUN PGOOD |—
TO UPSTREAM v TRACK/SS ~ TMR COMP SGND GND
SYSTEM ENABLE | VInLEN o | | % T
— SDA o 4.7nF =
PMBus | —J soL LTC2978 ?
INTERFACE | — ALERT Vpacpo
— CONTROLO V'SENSEPO
WRITE PROTECT —»{ WP Vs\;wswo
TO/FROM e — DACMO } *LTM4641 SGND CONNECTS TO GND INTERNAL TO MODULE.
OTHER {_ AL Lk PWRGD |——> TO P RESET INPUT KEEP SGND ROUTES/PLANES SEPARATE FROM GND ON MOTHERBOARD
LTC2978s - WDI/RESET |«— WATCHDOG TIMER INTERRUPT **ONLY ONE OF EIGHT LTC2978 CHANNELS SHOWN. LTC2978 PULL-UPS,
BYPASSING COMPONENTS, AND SOME PINS NOT SHOWN. FOR DETAILS
GND  ASELO  ASEL1 OF LTC2978 IMPLEMENTATION, SEE LTC2978 DATA SHEET
= = = 1LTC2978 MAY BE POWERED FROM EITHER AN EXTERNAL 3.3V

SUPPLY OR THE SYSTEM BUS

E 60, EFEEIBMEEEHRZ -7 4L MRFETRETT, LTMA641 DS EEBEES v F A7 DIEENL E LML,
Vour®Vv—I VB 2N UTHIEENBIcEh DD 5T, LTC2978 B gR U Vour BIEEEL D EIC11% B WMEZH#IF TS

4641fe
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TR A

Vout
200mV/DIV
so0mm
m B
SDA, SCL T‘
2V/DIV Fl |
- 20mS/D|V 4641 F61a

(61a) PMBus E/1E (L. 24 0x01) : 0x80—0xA8 (¥ —/ > “H”)

Vout
200mV/DIV —

VpacpPo el
500mV/DIV -1

SDA, SCL T
2V/DIV _= Y

20ms/DIV 4641 Fé1c
(61c) PMBus EiE (L.~ X% 0x01) :0x80—0x98 (¥ —/ L")

Vout
200mV/DIV
Vpacpo
- 500mV/DIV
I—— SDA, SCL
- l 2V/DIV
- 20mS/DIV 4641 F61b

(61b) PMBus Ei{E (L 2 X% 0x01) : 0xA8—0x80 (¥ —/ > - A7)

Vout
— 200mV/DIV
B Vpaceo
500mV/DIV
SDA, SCL
= F] 2V/DIV

20ms/DIV 4641 Fo1d
(61d) PMBus BB (L 25 0x01) :0x98—0x80 (Y— >+ A7)

B 61. &AL LTC2978 DAV RIT &S LTMA641 D Vour DY —I V“H”/[“L”, & 60 DEIEE, Vin =12V,
VOUT_COMMAND (0x21) =1.20V. VOUT_MARGIN_HIGH (0x25) = 1.32V. VOUT_MARGIN_LOW (0x26) = 1.08V

4641fe
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Ccmas Comp: If Appreciable Cable Length Connects the LTM4641’s Output —
to the Load (e.g., Through Several Feet of Wire), Leave Provision
for High Frequency Decoupling of Common Mode Ground Noise with
These Capacitors. These Are Not Needed in Purely PCB-Based Designs,
Where the LTM4641 Is Close to the Load
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Cera, Crrg: Feedforward Capacitors
Yeild Improved Transient Response

SGND CONNECTS TO GND INTERNAL TO MODULE. KEEP SGND
ROUTES/PLANES SEPARATE FROM GND ON MOTHERBOARD

When Filtering Vgyt with Only MLCC
Output Gapacitors (Cout(mLcC))
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To The LTM4641 Planes to Form a Protective Shield,

Guarding Against Stray Noise

L— If Effective Ground Shielding of the Feedback Signals Cannot

Be Implemented, Leave Provision for a Small Capacitor (Cpp)
To Attenuate Differential Mode Noise if Necessary
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4.5V START-UP
OPERATION UP TO 38V

AND DOWN TO 4V VISP
| Cin(BULK) /_| C|N MLCC ]_{I
100pF -
L 507 50v —¢ |
T ox2 = 4
Ving Vingp Vinn  SW Vout
. VINL Vout |_T ;XA
S RiSET1
3750k CROWBAR MCB 1UODF CuLcoioun
fseT 100pF
UVLO TATCH = . | | L 6.3V
HYST + SET1A T x6
| o 2 -
Vosns MWV ] LOCAL HIGH
v Thidea —Lcouy Rses TLoap FREQUENCY
o o e wtilli 2 “T pecoupLiNG
DRV Vosns A
M L
IOVRETRY Vore™ [— Crr2 =
VL0 TEMP |— 100pF
1Vper [— _| |_
1 OVPGM |—
RUN ENABLE OTBH
RUN PGOOD [— %1
TRACK/SS TMR COMP_ SGND _ GND
TO SYSTEM uP | FAULT INDICATOR L
________ Css J— CTMR1 1=
(OPTIONAL) P ? N/Uy
LATCHOFF RESET
PULL CATCH NORMALLY LOW FOR | | |
LATCHOFF RESPONSE TO OUTPUT T —
OVERVOLTAGE AND OVER- ing Vingp Vine W
TEMPERATURE EVENTS. PULL Vine Vour
TATCH HIGH TO RESTART 1V OUTPUT s ;*é%zkm CROWBAR
RN fseT
ALTERNATIVELY, CONNECT LATCH Wlo AT
TO INTVgg AND INSTALL Cryrs AND fYST .
Crupz TO SET 1V OUTPUT FOR TIMED FCB Vors* [—
AUTONOMOUS RESTART AFTER ‘F Voene®
FAULT SHUTDOWN EVENTS 2l . L R
cc | T 22r
MCB: NXP PSMN5R0-30YL DRVce Vosns
MSP: NXP PSMN7R0-60YS I0VRETRY Vore™ [—
VLo TEMP |—
g 1VReF [—
2 OVPGM |—
OTBH
—{ Run PGOOD [— %2
TRACK/SS  TMR COMP SGND GND
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U1 AND U2 SGND (\/4\2) CONNECT TO GND INTERNAL TO THEIR RESPECTIVE MODULES. KEEP MODULE

SGND ROUTES/PLANES SEPARATE FROM OTHER MODULES AND FROM GND ON MOTHERBOARD

[ 66. (5K 38V DV i\ HVS) M FUIEHES 117 LTMAGH [ KD BN MIEET 1D T A )L MREXNRD 1V A 20A &1,

MR MRS S HEB

BhERm

HAES |HA EMR
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PUModule L ¥ 2L —% Vour Z = T 554X LTM4620A %2 2, 15mmx 15mmx4.41mm LGA

LTM4613 | EN55022B &3l 36V, 5V < VIN €36V, 3.3V < Vour < 15V, [AATTEE ., W 51H4k% nl #E
8A [EH UModule L' ¥ 2L —% | 15mmx 15mmx4.32mm LGA

LTM4627 |20V, 15A /T iModule 4.5V < VN <20V, 0.6V < Vour < 5V, B TRE, W FI G TRE. b,
L¥al—% 15mmx 15mmx4.32mm LGA 721 15mmx 15mmx4.92mm BGA

LTM8027 |60V, 4A [T yModule 4.5V <VIN< 60V, 2.5V < Vour < 24V, [AIHA]HE, 15mmx 15mmx4.32mm LGA
L¥alL—%

LTM4609 |36V, 4A F-F#TF iModule 4.5V <VIN< 36V, 0.8V < Vour < 34V, [FIIHTTRE, W71 ATRE , FHEE— FTIdRK4A.
L¥al—% fete— F‘Wi 10A. 15mmx 15mmx2.82mm LGA F721% 15mmx 15mmx3.42mm BGA
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