TECHNOLOGY

i

m [EWH O EESEE:0.8V~14V

n UHHIERFI Y M O—FICED . FABEANBELER
HSHEUS /1 X%ZER

= OPTI-LOOP®#fEIC & D CourE B/IME

H%DHNBERE

NKIT—=Jy REHEEE=Y

7 = —X0O ¥ FIRELR EE B K #5 : 250kHz~550kHz

ZyvFREEY vy M5V (LTC3727D )

71 7 JUNF ¥ X JUMOSFETRIERE R R S5+ 7

AWV nEEE - 4V~36V

EBICENROY 77T NEIEI99%T 2 —TF « - U A

7

HEETAEERY T NRAY—RNERT VT

7 A—=IL R/ I HHOEFRHIR

H BB ERE

BWS vy N D VER: g =20pA

% B £ 8 1 = 7= 3 Burst Mode @B /£ % 52 IR BT B¢

INBLD28E >~ SSOP/ Sy 5 — 3

® 5mmx5mm QFN/ S - — 3 TG RT BE (LTC3727-1 D )

77Vr—3av
BLIOL VAT LA
mEHHIATLA

Ny TURBDOTYY )Lk

LIC3/27/L1C3727-1
B2 7 — X FHET

BERAYyFVT-L¥al—%

BIE

LTC®3727/LTC3727-11F. T RTNF ¥ 2L D7 —
MOSFETE(% K74 79 % G 7 7 2 7OV A
Ay Frr-rX¥alL—¥%-arru—7C7, EEHK
BERE—F-7—F77F vITL D H®K550kHz £ T
D7 z—Auavy 7 AEESETT.2o0a v b
n—7DHNBEMHEZTS LTEIfES®2 2 LICko
T ANy F vy DOESRICER T 2 EHEKE /L X
Zi/ANRICHIZ £,

OPTI-LOOPHfE IZ X O [ JAWHiPH D 1 175 & & ESRDAH
W L GHEEINE 2 T 5 2 B TEE T E A
FIE08VY 7 7 LY A e =0y A v 7r—%
ZREEHL T3, AR 4V ~30V (R K36V)
EIRL HOWBFEHD NNy FUICRIGL 7,

#avra—5DRUN/SSEVI1ZY 7 b 2% — b ik
Z Pt L \LTC3727GN CIZ KRR v v P 7 v D
F7vavbiREINEF T ORBEBRT v FA TR T 4 A
I—7NENTWE & FICHEEHHREL ZEAIE ER
7 =)L FNy 712 & 5 TMOSFET D Bl 2 HliR L %
T, R EERGE R 1 VouTDSIEF TR 5 £ ¢ il
MOSFET#% 7 v+ L ¥ 3., FCBE— F-EvZ2ffiH L T,
Burst Mode. [ 7€ BB E — F OHfi A ~ ¥ 7 ¥ Bt —
F2BERL 72D 2REMELENTH I ENTEET,

LY LTCLTIFY =777 / OY— O EIREIZE T I o Burst Modeds & U'OPTI-LOOPIZ Y
ZFPFO /O —HOEFREIETT MOINTOHERIRZEFNENOFREE ICHTERE

M D £9.5481178.5929620. 6177787, 6144194, 6100678, 5408150, 6580258, 6304066,
5705919 B KERFFFIC L DIRESNTVET,

ZAERY S FE A
*m' Y lb\m
‘I o2y
ic 4.7uF * | 1 ‘ = %SF
[, T X Vi PGOOD INTVgo | s ICERAM'C'_ L ceramic
M1 -»-I - TG1 G2 - In— M3 =
) & I JLALE ¢
8uH Wl [ BOOSTA BOOST2 I 15uH
A
SW1 SW2 Y
J_, — LTC3727/ — d
A W F; I— BG!  [TC3727-1  BG2 —l q'\/"‘ T
[ —PLLIN PGND ® <
3 - SENSE1* SENSE2* -
1 | 3
0.015Q T 1000pF T 1000pF 0.015Q 1:
SENSE1™ SENSE2™
Vourt M n Vour2
gx AN VOSENSE1 VOSENSE2 VWV 1 /2\v
280k
1% ITH1 ITH2 — 1 18“2 N
+| 4 S 220pF RUN/SS1 SGND RUN/SS2 2200F @20k 11 56uF
oV S 20k b3 15V
> 1% 15k J— SP
SP 0.1uF 0.1uF 15k
- -

M1, M2, M3, M4: FDS6680A

i ) =

3727 F01

BN, E%hET 2 7 I12VVEEI Y IN—F

3727fb

L] TECHNOLOGY

]



LIC3727/LT1C3727-]1

X ERATERE (Note 1)

ABETREE (VIN) e 36V~—0.3V  ITH1« ITH2. VOSENSE1 VOSENSE2D BBIE ... 2.7V~-0.3V
FRIRZ 1 /INDEE E—2JHAER <10ps (TG1.TG2.BG1.BG2)..................... 3A
(BOOST1.BOOST2) ..ot 42\\~-0.3V INTVGCE =T BT e, 50mA
AA Y FEEGWISW2) (e, 36V~-5V ENEIRFEEER (NOTE 2) .o —40°C~85C
INTV¢e. EXTVge. (BOOST1-SWH). FEEEEE (NOE 3)..oceeceeeeeeeeceeee e 125°C
(BOOST2-SW2).....cocviiicriecieeeeeeeeeee e, 8.5V~-0.3V RTEREEEE ..o —-65°C~125°C
RUN/SS1,RUN/SS2,PGOOD.........ccoovveorrecerrrirens V~-03v U—REE
SENSE1 T, SENSE2, SENSE1™, CEARIFA0R. G/ T =) e 300°C
SENSE2 DB ......cooeeeeeeeeeeeeeeeeeeeeeeeeeeee 14V~-0.3V FHYZ7O=RE (UH/IXY T =) e 265°C
PLLIN, PLLFLTR\FCBDEE ......cccveererevrree. INTVge~-0.3V
INY r—D [FE B
TOP VIEW ORDER PART o ToPVIEW ORDER PART
RUN/SS1 [1] 28] PGOOD NUMBER . % % . % % _ s NUMBER
:Ex::i % % ;GW11 LTC3727EG B @2}@1}@?}J@%@B}@UE@E@ B LTC3727EUH-1
LTC3727EG-1 Vosenset | 1) __________ I24] B0OST1
VoSENSE1 E E BOOST1 PLLFLTRI21 ! b vy
PLLFLTR [5) 24] vin PLLIN _'fl : | ILEE BG1
LU [6] 23] Bot reafal | | i EXTVge
FeB [7 22] EXTVGe I _5_j : 8 : [EE INTVge
it 8] 21] INTVGg sanofe! | | Tig] pan
seND [9] 20] PGND 3avour[71 | T UH PART
3:3Vour [10] [19] 862 ] 1 ~ 177] Boost2 MARKING
e [11] 18] BOOST2 (911101111121 {131{141 15116l
Vosense [12 17] sw2 B=apgesse 37271
SENSE2™ [13 16] T62 g 22z °
SENSE2* [14] 15] RUN/SS2 . U:JH‘:ACEAGE
orooes 32-LEAD (5mm x 5mm) PLASTIC QFN
28-LEAD PLASTIC SSOP Tumax = 125°C, 6,p = 34°C/W
e s

Lead Free Part Marking: http://www.linear-tech.co.jp/leadfree/

Order Options Tape and Reel: Add #TR  Lead Free: Add #PBF Lead Free Tape and Reel: Add #TRPBF

SOEVWEERESEE TRESNET/\A XL DVWTREHABBWEDE L ZE W,

TR

oI 2 ENMEREHBE DEBMEZEEMT 2. FNLUNITa=25CTDEEEHE VLR D VN = 15V, VRuN/ss1, 2 = 5V

SYMBOL |PARAMETER | CONDITIONS MIN TYP MAX UNITS

Main Control Loops

Vosenset, 2 |Regulated Feedback Voltage (Note 4); ItH1, 2 Voltage = 1.2V e | 0.792 0.800 0.808 v

lvosenset, 2 | Feedback Current (Note 4) -5 -50 nA

VREFLNREG Reference Voltage Line Regulation | Viy = 3.6V to 30V (Note 4) 0.002 0.02 %N
3727tb
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LIC3/2/7/LTC3727-1

oI EMERERF DR BEZRMT . FNLUNEITa=25CTDE;ETH R VR D VN = 15V, VRuN/ss1, 2 = 5Vo
SYMBOL PARAMETER CONDITIONS MIN TYP MAX | UNITS
VLOADREG Output Voltage Load Regulation (Note 4)
Measured in Servo Loop; AlH Voltage = 1.2V t0 0.7V 0.1 0.5 %
Measured in Servo Loop; Alth Voltage = 1.2V to 2.0V -0.1 -0.5 %
Omt,2 Transconductance Amplifier gm ItH1, 2 = 1.2V; Sink/Source 5pA (Note 4) 1.3 mmho
OmGBW1, 2 Transconductance Amplifier GBW ItH1,2 = 1.2V (Note 4) 3 MHz
I Input DG Supply Current (Note 5)
Normal Mode Vin = 15V, EXTV¢c Tied to Vout1, Vout1 = 8.5V 670 pA
Shutdown VRun/sst, 2= 0V 20 35 pA
VEcB Forced Continuous Threshold 0.76 0.800 0.84 v
IFcB Forced Continuous Pin Current Vrcg = 0.85V -030 -018  -0.05 pA
VBINHIBIT Burst Inhibit (Constant Frequency) Measured at FCB pin 6.8 7.3 v
Threshold
uvLO Undervoltage Lockout Vin Ramping Down 3.5 4 v
VovL Feedback Overvoltage Lockout Measured at VosensE1, 2 0.84 0.86 0.88 \
ISENSE Sense Pins Total Source Current (Each Channel) Vsense1—, 2— = VsEnsEt+, 2+ = OV -85 -60 pA
DFmax Maximum Duty Factor In Dropout 98 994 %
[RUN/SST, 2 Soft-Start Charge Current VRunssst, 2 = 1.9V 0.5 1.2 pA
VRrun/sst, 2 ON [RUN/SS Pin ON Threshold VRunsss1, VRunsss2 Rising 1.0 15 1.9 V
VRunssst, 2 LT |RUN/SS Pin Latchoff Arming Threshold |Vrun/sst, VRun/ss Rising from 3V (LTC3727 Only) 41 45 v
IscL1, 2 RUN/SS Discharge Current Soft-Short Condition Vosenset, 2 = 0.5V, 0.5 2 4 pA
VRuN/sst, 2 = 4.5V (LTC 3727 Only)
IsbLHO Shutdown Latch Disable Current Vosenset, 2 = 0.5V (LTC3727 Only) 1.6 5 pA
Vsensgvax) | Maximum Current Sense Threshold Vosenset, 2 = 0.7V, Vsenset-, 2- = 12V 105 135 165 mV
TG Transition Time: (Note 6)
TG1, 2ty Rise Time CLoap = 3300pF 50 90 ns
TG1, 2t Fall Time CLoap = 3300pF 50 90 ns
BG Transition Time: (Note 6)
BG1, 2 t, Rise Time CLoap = 3300pF 40 90 ns
BG1, 2 t; Fall Time CLoap = 3300pF 40 80 ns
TG/BG t1p Top Gate Off to Bottom Gate On Delay  |Croap = 3300pF Each Driver 90 ns
Synchronous Switch-On Delay Time
BG/TG top Bottom Gate Off to Top Gate On Delay | Croap = 3300pF Each Driver 90 ns
Top Switch-On Delay Time
ton(MIN) Minimum On-Time Tested with a Square Wave (Note 7) 180 ns
INTV¢c Linear Regulator
VinNTVCC Internal Ve Voltage 8.5V < Viy < 30V, VExTvee = 6V 7.2 75 7.8 v
Vipo INT INTV¢c Load Regulation lcc = 0mA to 20mA, Vextvee = 6V 0.2 1.0 %
Vipo EXT EXTV¢c Voltage Drop lcc = 20mA, Vextvee = 8.5V 70 160 mV
VEXTVCC EXTV¢c Switchover Voltage Icc = 20mA, EXTV¢c Ramping Positive 6.9 7.3 v
VLDOHYS EXTV¢c Hysteresis 0.3 v
Oscillator and Phase-Locked Loop
fnom Nominal Frequency VeLLrtr = 1.2V 350 380 430 kHz
fLow Lowest Frequency VpLLRLTR = OV 220 255 290 kHz
fHIGH Highest Frequency VpLLFLTR = 2.4V 460 530 580 kHz
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LIC3727/LT1C3727-]1

B

I LENMEREHE DRIBEZEBIKT 5. ZNUNITa=25CTDIEETLH R VRO  Vin = 15V, VRunsss1, 2 = 5V

SYMBOL PARAMETER CONDITIONS MIN TYP MAX | UNITS
RpLLIN PLLIN Input Resistance 50 kQ
IPLLFLTR Phase Detector Output Current
Sinking Capability feLun < fosc -15 pA
Sourcing Capability feLun > fose 15 pA
3.3V Linear Regulator
V3 30UT 3.3V Regulator Qutput Voltage No Load ® | 325 3.35 3.45 v
V33l 3.3V Regulator Load Regulation I3.3=0mA to 10mA 0.5 2.5 %
V3.3vL 3.3V Regulator Line Regulation 6V < ViN <30V (LTC3727) 0.05 0.2 %
6V < Vin < 30V (LTC3727-1) 0.05 0.3 %
PGOOD Qutput
VpgL PGOOD Voltage Low IpGoop = 2mA 0.1 0.3 v
IpGooD PGOOD Leakage Current Vipgoop = 5V +1 pA
Vpg PGOOD Trip Level, Either Controller Vosense with Respect to Set Output Voltage
Vosense Ramping Negative -6 -7.5 -95 %
Vosense Ramping Positive 6 7.5 9.5 %

Note 1: MBI RAEIRICEEH S NIEEBT A ML AET/INA RCKENEBEES5Z 3
AIREMEDS S o REAIC Do > THEI RAERFMHICERT & T/ RADEREME & Favic
BYERS5Z2TREELH .

Note 2: LTC3727E/LTC3727E-1(30°C~85°C DRE#EF THAEHIRICES T2 T L HURIE X
NTW3,-40°C~85COEMEREEE T DR IFRET FIEFHES L st ENA 70
T2 QY hO—ILEDHEETERIN TS,
Note 3: TYIZRIFRETAS &K WWHBBHPoD SRAICHE > TEHEI NS,
LTC3727EG/LTC3727EG-1: Ty = Ta+(Pp * 95°C/W)
LTC3727EUH-1: Ty = Ta+ (Pp * 34°C/W)

Note 4: LTC3727/LTC3727-113 /@& — T & fE > TV 22 MEBEIC T —REIE L. 2D
EZDVosense 22 IELTT A &N,

Note 5: 2 v F Y VEARBTHRIGE NS — N EFICK DEIERERERNMER 3,
"F7Vr—2aviERiESR.

Note 6: 37 _E DK & 32T D BFEIE10% & 90% D LRIV EFER U TRE T 2. BERHE &
50% L NILZEE > TAET %0

Note 7: /A Y IFREI DEMAE IMax DA% EDA V50 5 E—D - k- E—=0 Uy
TNEBRICHUTHESNTWS (TP Tr—y 3 VBRIOEIVavyoRINAY
KIcBE I 2RAFE I 22R),
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LIC3/2/7/LTC3727-1
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RN M RER 1T

ROy 77 NBEEHAER

SENSEE Y &2V —REiR (E=13)
14 T
100 N Vour = 8V
50
1.2
. \\ R /
-50 N E 1.0

— N &) Rsense = 0.015Q

= -100 =

& 150 =

8 5 06 /

© -200 s /

_ 2 /
~ o
~300 N 02 L—1
-350 // Rsense = 0.010Q
-400 0 ‘ ‘
0 5 10 15 0 1 2 3 4 5
Vsense COMMON MODE VOLTAGE (V) OUTPUT CURRENT (A)
3727 G13 3727 G14
V7 X7 —k(E12) BEHATY 7 (H12)
lout* Mmmw‘“’”w’”w‘“"”‘“’mw‘”‘m" Vour
SADIV LB - - —
200mV/DIV OO
e T s
Vour : .
5V/DIV : . :
PR, W
lour* T
VRUN/SS RIS et \
SVIDIV i oo S ' Wi
ViN = 20V 50ms/DIV 3727616 Viy =15V 50ps/DIV 3727 617
Vour =12V Vour =12V
LOAD STEP =0ATO 3A
Burst Mode OPERATION
ABDY—=R/[AVFIHD
BREFER (12) Burst ModeE){E (E[12)
ol W%M Vo ff—
20mV/DIV ( ‘“””‘"WW ”41('[
20V/DIV LJ
Vswz : *

. e s o
Vin =15V 1ps/DIV 3727 619 Viy =15V 50ps/DIV 3727 G20
ol

ouT2 =9 FCB =
loutt = louT2 = 2A louT = 20mA

louT= 1 V5V 9ER

R

UN/SSEF & RE

1.8
1.6

1.4

1.2

1.0

0.8

0.6

RUN/SS CURRENT (uA)

0.4
0.2

Vour
200mV/DIV

lout™
2ADIV

Vour
20mV/DIV

lout*
0.5A/DIV

-25 0 25 50 75
TEMPERATURE (°C)

100 125

3727 G15

BHRTv7(R12)

MMWM%WWWWW”W

MW/MMWWWWWWMW%WW&
ity : Wil

Vin =15V 3727 G18
Vour = 12V
LOAD STEP = 0A TO 3A

CONTINUOUS MODE

50ps/DIV

EIZE RREL (Burst Model3 %5 1E)
81k (R12)

AN

WM

Vin =15V
Vour =12V
Vece = 7.5V
lout =20mA

5ps/DIV

3727 G21

3727fb

0

Ly LNER



LIC3/2/7/LTC3727-1

RN RESF T

ERtEVYRA-EYOANERE
mE EXTVecD R v FiBIR & iRE RiRBRRARHBERE

35 T 10 700
_ Vour =5V
] = 600
S 3 % 8 VpiiFLTR = 5V
'&-’ [&]
&£ |<Z£ = 500

ju

S 3 2 = VpLLFLTR = 1.2V
z —_ w // = 400
= Tt - T e ‘ ‘ ‘
L 2 = 300 -
% 2 § 4 S VpLLFLTR = OV
) » // i
— 3 200
= =
T o7 £ 2
< 0] 100
(&)

25 0 0

-50 -25 0 25 50 75 100 125 -50 -25 0 50 75 100 125 -50 -25 0 25 50 75 100 125

TEMPERATURE (°C)

3727 G22

BEEOYI7 VN ERE

e
o
=)

w
S
o

w
o
o

w
w
o

UNDERVOLTAGE LOCKOUT (V)
g

N

w
N
(3]

-50 -25 0 25 50 75 100 125
TEMPERATURE (°C)

3727 G25

TEMPERATURE (°C)

TEMPERATURE (°C)

3727 G23 3727 G24

vy IOVSYFALY

YallRERE
45 |
S 40 [T LATCHARMING
% 3.5 ] ]
o —
5 3.0 LATCHOFF —
o« THRESHOLD
T 25
S
2 2.0
=
z 15
o
S 1.0
>
5 05
LTC3727 ONLY

0
50 -25 0 25 50 75 100 125
TEMPERATURE (°C)

3727 G26

£ #Re

RUN/SS1.RUN/SS2(E'>1.15/E>28.13) iV 7 F A ¥ — |
FATHIEA N B L OFEEBEE Y A < (LTC3727D &) D
Heg,. I nonEEyrs 77 vy FiIcER LIzay T
VYT URAMNERICET 2 FTD T v SN 2 HE
LET . INHDEVYDEL 522%1.0VE D FICHEld
2L FNA RN T Bay ba—FIcpBER bR
v bV LET TSV aviERIDE Y
Yav TEHINTWS LI IC, 7 v F 4 7 lERRE
bZOEYTHREIENE T (LTC3727DA),

G/NYr—IUHIY r—

SENSE11.SENSE2T (E'>2.14/E>30,12) & 2 >
N —=FD(HHANITHE v DEFE.E X UORsensk & FH
A XNFSENSE™E v ESENSE™T B v o o il X
N7zt 7%y MickoT ERMN) Yy 7+ ALy ai b
PREINET,

SENSE1™.SENSE2~ (E'>3.13/E>31.11) : 2@ it a2 v %
L—% DA,

Vosensets Vosensez (E>4.12/E 21.9) Dl #56e S i
NEBIEP I EED S Fa v ba—F DY E— bk v
2 MEEEZZITID £ 7,

3727fb

L] TECHNOLOGY

-



LIC3727/LT1C3727-]1
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