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LTC1647-1/
LTC1647-2/LTC1647-3

X R A TERS

(Note 1)
BBIREEIE (VEC) ovvrevreereeeeereieeieeieeis et 17V BEREEHE
ATTEE(SENSE) oo —0.3V~ (Ve +0.3V) CU L= e 0'C~70°C
ATTEE (ON) oo —0.3V~17V R Il TR —-40°C~85C
B (FAULT) oo —0.3V~17V REBEEF. ..o —-65°C~150°C
B (GATE) oo, WERCHIBRENTWS (Note3)  U—RRE (AT A0 oo, 300°C
EVEE
TOP VIEW
veer [ [16] Veca
TOP VIEW TOP VIEW ont [2] 5] SENSET
Ve [1] 8] SENSET Ve [1] 8] SENSET FAULTT [3] [14] SENSE2
ONt [2] [ 7] SENSE2 ON1/FAULTT [2] 7] SENSE2 on2 [4] [13] GATE
ON2 [3] 6] GATET ON2/FAULT? [3} 6] GATE1 FAULTZ [5] [12] GATE2
GND [4] 5] GATE2 GND [4] 5] GATE2 ne [6] [11] nC
ne [7] [10] NC
S8 PACKAGE S8 PACKAGE
8-LEAD PLASTIC S0 8-LEAD PLASTIC SO 6D [8] 9] ne
Tymax = 150°C, 6 = 130°C/W Tymax = 150°C, 64 = 130°C/W GN PACKAGE
16-LEAD PLASTIC SSOP
Tymax = 150°C, 8a = 130°C/W

FEEHR

07—t T—=77VRIY—= BqEY—F27 Nyor—y B SR
LTC1647-1CS8#PBF LTC1647-1CS8#TRPBF | 16471 8-Lead (4mm x 3mm) Plastic SO 0°C to 70°C
LTC1647-11S8#PBF LTC1647-11S8#TRPBF 164711 8-Lead (4mm x 3mm) Plastic SO -40°C to 85°C
LTC1647-2CS8#PBF LTC1647-2CS8#TRPBF | 16472 8-Lead (4mm x 3mm) Plastic SO 0°Cto 70°C
LTC1647-21S8#PBF LTC1647-21S8#TRPBF 164721 8-Lead (4mm x 3mm) Plastic SO -40°C to 85°C
LTC1647-3CGN#PBF LTC1647-3CGN#TRPBF | 16473 16-Lead Plastic SSOP 0°Cto 70°C
LTC1647-3IGN#PBF LTC1647-3IGN#TRPBF 16473| 16-Lead Plastic SSOP -40°C to 85°C

ESEVBIEREEETRESNDT/ A RICDOWTIE EE F o FEHREEICS WAL ERE N,

7 — RO B Y —F T OFEMICDWTIE, http://www.linear-tech.co.jp/leadfree/ & S BEL LY,
T TV R—)LOERRDEEMIC D ULTI, http:/www.linear-tech.co.jp/tapeandreel/ Z B FEE W,

SRESL—REEEROIYTFOINILTHEINSNE T,




LTC1647-1/

LTC1647-2/LTC1647-3

BT

oI ENEREHEFDRIBIEZ BT %o ENLINETA = 25°CTDIE,

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Ve Veex Supply Range Operating Range () 2.7 16.5 \
lee Vg Supply Current (Note 4) ON1, ON2 = Vg1 = Veeo, log = loct + log2 ® 1.0 6 mA
loox Veex Supply Current (Note 5, LTC1647-3) | ONX = Vggy, lgex Individually Measured, ® 0.5 5 mA
Vet =9V, Vgpo = 12V or Vg = 12V, Voo = 5V
Viko Veex Undervoltage Lockout Coming Out of UVLO (Rising Vgex) ® | 230 2.45 2.60 \
VikH Veex Undervoltage Lockout Hysteresis 210 mV
Vs Circuit Breaker Trip Voltage Ves = Voox — Vsensex [ 40 50 60 mV
lcp GATEX Qutput Current ONX High, FAULTX High, Vgate = GND (Sourcing) | ® 6 10 14 pA
ONX Low, FAULTX High, Vgare = Ve (Sinking) 50 HA
ONX High, FAULTX Low, Vgare = 15V (Sinking) 50 mA
AVgare | External MOSFET Gate Drive (Vgare — Vo), Vogt = Vogo = 5V ° 10 13 17 v
(Vaare - Vee), Voot = Voga = 12V e 10 15 19 v
Vonur | ONX Threshold High ® | 120 1.29 1.38 V
Vonro | ONX Threshold Low e | 117 1.21 1.25 v
VonuysT | ONX Hysteresis 70 mV
In ONX Input Current ON =GND or Vgg [ +1 +1 pA
VoL FAULTX Output Low Voltage lp=1mA, Vgg = 5V ° Vv
(LTC1647-2, LTC1647-3) lo=5mA, Vgg =5V 0.8 v
lieak | FAULTX Output Leakage Current No Fault, FAULTX = Vg = 5V +1 +10 LA
(LTC1647-3)
trauLT Circuit Breaker Delay Time Veox — Vsensex = 0 to 100mV 0.3 ys
treser | Circuit Breaker Reset Time ONX High to Low, to FAULTX High ° 50 100 Hs
ton Turn-On Time ONX Low to High, to GATEX On 2 s
torr Turn-Off Time ONX High to Low, to GATEX Off 1 us

Note 1 €I RAERICEESNIMEEBZI DAL RART/NA RICK GBS Z 557
BEMED B %o REBICOIC > TN BRAREREMICIRET & T/\A ADERIEEFHICETE
E5ABFRENND D,

Note 2: 7/\1 D EVISHNADERIGETIE 7/\1 2D EVH SNt T ERIFETE,
EEDBRVRD . 2 TOEREIRT TV RZELEICLTWS,

Note 3:GATEEY DAY T F— ¥ A —RiE Fv— IR TEEEIZHE28VD R AENE
BIEICITVTT2.AEBY 21— YA A—RBEZBITHIBNSCATEE Y ZA—/\—R
FATTRETINA RACEBEESZ2EZNHIHZ.GATEREIFRAVccT0.15uF&D/ha<
RIFNIERSRVGATEE Y DH > EEWI SV TBENLEELWGE AEBY 2 F— 51
A—R%ZfES,

Note 4: £SHEERIcclEVee1 & Vecoh WER T (LTC1647-1, LTC1647-2) /o EAAEE T (LTC1647-3)
ERehicREETHIES NS,

Note 5:LTC1647-3T (BRI DEEERIcoxhVAIE E 5.2 DDEIR (Voo1 DVece) DIEWVAIE

ZOFrRIDEREES.BVADERIGZOF v RIVOBRICINATTF ¥ — IRy 7EIN
AFA-ITRL—YDBINEEEREE S,
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LTC1647-1/
LTC1647-2/LTC1647-3

EVECER
LTC1647-1DEVECE LTC1647-3DEVECE
PIN | DESCRIPTION PIN | DESCRIPTION PIN | DESCRIPTION PIN |DESCRIPTION
1 Ve 5 GATE2 1 Ve 9 NC
2 ON1 6 GATE1 2 ON1 10 NG
3 ON2 7 SENSE2 3 FAULT1 11 NC
4 GND 8 SENSET1 4 ON2 12 GATE2
LTC1647-11C IZFAULTIRRESR RIS AED R U\ 5 FAULT? 13 GATET
R - 6 NG 14 SENSE2
LTC1647- 20 E VL E 7 NG 15 |SENSE1
PIN DESCRIPTION PIN | DESCRIPTION 8 GND 16 Vec
1 Ve 5 GATE2
2 ON1 and FAULT1 6 GATE1
(Internally Tied Together)
3 ON2 and FAULT2 7 SENSE2
(Internally Tied Together)
4 GND 8 SENSE1
BB S AR 5 58 ONVFAUTTKIMENZ N LT RS/ TR T 2B EN B 5,
IAERIERERS
Icc&Vee lcc&IRRE Icc1&EVee2
6 T 1 6T 1 T 1 ‘ ‘ 1
Ta=25°C Icc =lcc1 + Icc2 Ta=25°C
5 |—lcc=lcct + loce 5 |- Vec = Vect = Vece = ONT = ON2
Vee =Veet = Voo = ON1 = ON2
4 4
= = Vg = 15V Vgg =12V Iz Vgt = 15V
§é 3 C §é 3 \ = \ Vet = 12V
- // - \ = By
2 g 2 \ \ \
Voo =5V —Vcer =9V
1 /"// 1 = KIS Voor=3v | \
. 0 ALVcc =3V \‘;:\/ 1 %
2 4 6 8 10 12 14 16 18 75 -50 25 0 25 50 75 100 125 150 0 2 4 6 8 10 12 14 16 18 20
Vee (V) TEMPERATURE (°C) Ve (V)

1647-1/2/3 GO1

1647-1/2/3 G02

1647-1/2/3 GO3
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Vee (V)
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(VeatE1—Vee1) ERE
20
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16 \ ,,:
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8
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Vee2 (LTC1647-3) 1 F v L 2D IE&E IR A BERE D EHIZD
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Ve ldHE TG I ST E T,
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ON2:F ¥ 2L 2DON AN BEBE D FHAIZ DWW TIZON1 2 2|
LTL7EE,

FAULT1: F v 2L 1 DA =7V« FLA Y D7 5 —)L MRFEH
11, Bl 7L — 773V ee ESENSEL DI EEfE Stz v 2
PP HIC50mVZ i 2 2 EIE 2T 5 L. 0.3ps (trauLt)
BRICFAULTIE Y 23“L"I27 ) 9, FAULTI L IC%2 % L |
GATE 1H“L"I127: 0 3, ON123 7 & Htrpspr DG “L”
WHIETITONBETFAULTLIZ“L I ED 7,

FAULT2: F* 32 NW2DA—7V  FLA Y D7 4 — )L MREEH
T HERE DB O W TIZFAULTI 2 2 LT 72 &\,

SENSE1: F ¥ L1 DK 7' L — A DB\ A, Bt &
JilEVeer ESENSE1DICEEE St/ v A|PLUIC > TE
ZHEINET, kv AP RO EITEH50mV (Vep) ZHE A5
EHEE 7L =AMy 7L ET BT L — AT AL —
7NV BITIFSENSE1 Z Ve It L £ 9, i Mg 215 %
121X, VecE Y ESENSEE v b &k v APLo iz r v
v oER TR ET,

SENSE 2: 5 v 2 )L2D I 7' L — h DB AT BERE D
ST DWTIESENSEL 2 S B LT 2 X0,

GATE1: F ¥ 2L 1DNF ¥ Z)VMOSFETDS — F« K54 7' H
N W F v = Ry 7 DS5VERD» 6D EDLI0VDr —
b R4 7 %L £, GATELIZIZ2H DY 2 F—- 7T~
TIBHNESNTOET, DY) — 44— FIXGATE
1ZVecDfISV B2 70 7L 5oy ) — ¥4 4 —F
IZGATE1ZGNDDHI28V EIc7 I 7 LT, GATEI DA |
DIFRIZGATE]l EGNDOBIC B SN/ a v F o9 B
;Uﬁ‘v’w CRVTIESTEZSN DN I0UAEIRY — A
ko TREZINE T, GATEIDNL F DIFHIE, ON12S“L” T
HIULX SOPAD IS V71X > TRESINE T, K7L —
AWE) Y 7T 50 FIFBIREHEDIUVLOAL v a)LF
ICET 3L S0mAETY V7D EBICGATE1 2 “L”ICHI & T
T, BIHELE (Veer) D310V 2B 2 556 .GATEL )6
GNDIZ23VONITF Y 2 F— ¥4 A — R 2k § 2 88
HHFET,

GATE2: F v 2 IL2DNF ¥+ )VMOSFETD” — bk« K54 7H
F1HEREDFHHIZ O WTIZGATE 122 LT E W0,

NC:ffi7zz L,




LTC1647-1/
LTC1647-2/LTC1647-3

J0vIK

senset [8]

ont 2]

VCCE
ano [4]

sense2 [7}
on2 3]

SeNsE1 [8}

ON1/FAULTT [2]

Vee E

ano [4]

sense2 [ 7]

ON/FAULTZ 3]

LTC1647-1
R
1
i 50mV
1
1
1
1
1
1
1
1
1
1
1
1
1 1.21V —

1
1
1
L
1
1
1
1
1 2.45V
i Lo |
1
1
1
1
1
1
CHARGE
1 REFERENGE [— 1.21V UMP CP
R LT
e H
1 CHANNEL TWO — - T5]eate2
i (DUPLICATE OF CHANNEL ONE) 1
]
: 1
g g g S g g g g g g S S — -
1647-1/2/3 BD1

LTC1647-2
o S ————— 1
4 1
: 1
H 50mv !
H CHANNEL ONE !
1 + H
! 1
1 1
! 1
1 1
[ 1
1 1
! 1
! 1
: 1
1 1.21V — H
: 50ps 1
H FILTER
L
1
1
1
1
1 [245v ]

! Luve |
1 —||
1
-
1
1 —
H 5
CHARGE
1 REFERENCE f— 1.21V PUMP cpP
| T
1
! CHANNEL TWO ! 5| GATE?
N
i (DUPLICATE OF CHANNEL ONE) I
]
0 i
B -
1647-1/2/3 BD2

1647fa

9



LTC1647-1/
LTC1647-2/LTC1647-3
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