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BRI

SESTHVRVBRD., Vincuip =12V, SHDN = 3V, DIR = 3.3V, (Note 3) o

o k. MEEEY v Uy 3V BERE CORREEERT 3. ZhLIHITa = 25°C TOfE,

PARAMETER |coNDITIONS | MIN  TYP MAX | UNITS
BEER&&UPLF2L—%
VincHip Operating Voltage Range EXTVge = OV ® 55 80 Vv
EXTVge = 7.5V ®| 28 80 Vv
VincHip Quiescent Current Not Switching, Vextvee = 0
SWEN = 3.3V 47 75 mA
SWEN = 0V 245 45 mA
Vincrip Quiescent Current in Shutdown VsHDN = OV 0 1 PA
EXTVcc Switchover Voltage IINTvee = —20mA, Vextvee Rising ® | 6.15 6.4 6.6
EXTVcc Switchover Hysteresis 0.2
INTVcg Current Limit Max Current Draw from INTVg¢ and LDO33 Pins
Combined.Regulated from Vinchip or EXTVcc (12V)
INTVee = 5.25V ® 9 127 165 mA
INTVcG = 4.4V ®| 28 42 55 mA
INTV¢c Voltage Regulated from VincHip, InTvce = 20mA ®| 6.1 6.3 6.5 V
Regulated from EXTVcc (12V), linTvce = 20mA ® | 61 6.3 6.5 Vv
INTV¢c Load Regulation IInTvee = OmA to 50mA -05 -15 %
INTV¢c, GATEVcc Undervoltage Lockout INTVc Falling, GATEVc Connected to INTVce ® | 445 465 4.85 V
INTV¢c, GATEVcc Undervoltage Lockout Hysteresis GATEV¢c Connected to INTV¢e 160 mvV
INTV¢c Regulator Dropout Voltage VincHip = VinTvee, IinTvee = 20mA 245 mV
D033 Pin Voltage 5mA from LDO33 Pin ® | 323 3295 3.35 Vv
D033 Pin Load Regulation IL.po33 = 0.1mA to 5mA -025 -1 %
D033 Pin Current Limit SYNC =3V ®| 12 17.25 22 mA
D033 Pin Undervoltage Lockout D033 Falling 296 3.04 312 Vv
D033 Pin Undervoltage Lockout Hysteresis 35 mv
ZAYFV Y LF¥a1L—5 Dl
Maximum Current Sense Threshold (Vcsp — Vesn) Boost Mode, Minimum M3 Switch Duty Cycle ® | 76 93 110 mvV
Maximum Current Sense Threshold (Vcsn — Vesp) Buck Mode, Minimum M2 Switch Duty Cycle ®| 68 82 97 mV
Maximum Current Sense Threshold (Vesn — Vesp) Boost Mode, Minimum M3 Switch Duty Cycle ® 79 93 108 mV
Maximum Current Sense Threshold (Vcsp — Vesn) Buck Mode, Minimum M2 Switch Duty Cycle ®| 72 84 96 mV
Gain from V¢ to Max Current Sense Voltage Boost Mode 135 mv/Nv
(Vcsp — Vesn) (A5 in the Block Diagram) Buck Mode -135 mVA
HDN Input Voltage High SHDN Rising to Enable the Device ®| 1175 1.221 1275 )
HDN Input Voltage High Hysteresis 40 mV
HDN Input Voltage Low Device Disabled, Low Quiescent Current
(LT8708E-1, LT8708I-1) ® 0.35 )
(LT8708H-1) (] 0.3 )
HDN Pin Bias Current VsHDN = 3V 0 1 JA
VsHDN = 12V 14 22 PA
SWEN Rising Threshold Voltage ® | 1156 1.208 1.256 Vv
SWEN Threshold Voltage Hysteresis 22 mV
SWEN Output Voltage Low Iswen = 200pA
SHDN = 0V or VincHip = OV ® 0.9 1.1 Vv
SHDN =3V o 0.2 0.5 Vv
SWEN Internal Pull-Down Release Voltage SHDN = 3V ® 075 08 Vv
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BT ol MEEEY v oY 2V RERE TORSEEERT 5, TSI Tr = 25C TOIE,
SEECHRVERD. Vincuip =12V, SHDN = 3V, DIR = 3.3V, (Note 3),
PARAMETER CONDITIONS MIN TYP MAX | UNITS
MODE Pin Continuous Conduction Mode (CCM) Threshold ®| 04 )
MODE Pin Hybrid DCM/CCM Mode (HCM) Range ® 08 1.2 )
MODE Pin Discontinuous Conduction Mode (DCM) Range ®| 16 2.0 )
MODE Pin Burst Mode Operation Threshold L] 24 Vv
DIR Pin Forward Operation Threshold ®| 16 Vv
DIR Pin Reverse Operation Threshold ® 12 )
RVSOFF Output Voltage Low IRVSOFF = 200pA ° 0.08 05 v
RVSOFF Falling Threshold Voltage ®| 1155 1209 1275 v
RVSOFF Threshold Voltage Hysteresis 165 mv
Soft-Start Charging Current Vss =0V 13 19 25 A
Vss = 0.5V 21 31 4 HA
IMON_ON Rising Threshold for FDCM Operation MODE = 1V (HCM), DIR = 3.3V ® | 235 255 280 mV
IMON_ON Falling Threshold for CCM Operation MODE = 1V (HCM), DIR = 3.3V ® 185 205 235 mV
IMON_INP Rising Threshold for RDCM Operation MODE = 1V (HCM), DIR = OV ® | 235 255 280 mV
IMON_INP Falling Threshold for CCM Operation MODE = 1V (HCM), DIR = OV ® 185 205 235 mV
ICP Rising Threshold for Start Switching ® | 485 510 536 mV
ICN Rising Threshold for Start Switching ® | 485 510 536 mV
ICP Rising Threshold for Enabling Non-CCM Offset Current ® 680 704 730 mV
ICP Falling Threshold for Disabling Non-CCM Offset Current ® | 500 530 560 mV
ICN Rising Threshold for Enabling Non-CCM Offset Current ® 680 704 730 mV
ICN Falling Threshold for Disabling Non-CCM Offset Current ® | 500 530 560 mV
BELFal—yav 7 (7Y70MEIRTOY/HZSE)
Regulation Voltage for FBOUT Regulate V¢ to 1.2V ® | 1193 1207 1.222 Vv
Regulation Voltage for FBIN Regulate V¢ to 1.2V ® | 1184 1205 1.226 Vv
Line Regulation for FBOUT and FBIN Error Amp Reference Voltage | Vincrip = 12V to 80V, Not Switching 0.002 0.005 %N
FBOUT Pin Bias Current Current Out of Pin 15 nA
FBOUT Error Amp EA4 g 345 pmho
FBOUT Error Amp EA4 Voltage Gain 245 VIV
VOUTLOMON Voltage Activation Threshold Falling ® | 1185 1.207 1.225 Vv
VOUTLOMON Threshold Voltage Hysteresis 24 mV
VOUTLOMON Pin Bias Current WoutLomon = 1.24V, Current Into Pin 0.01 JA
VvoutLomon = 1.17V, Current Into Pin ®| 08 1 1.2 HA
FBIN Pin Bias Current Current Out of Pin 10 nA
FBIN Error Amp EA3 gm 235 pmho
FBIN Error Amp EA3 Voltage Gain 150 A
VINHIMON Voltage Activation Threshold Rising ® | 1185 1207 1.23 Vv
VINHIMON Threshold Voltage Hysteresis 24 mV
VINHIMON Pin Bias Current Vvinaivon = 1.17V, Current Into Pin 0.01 JA
Vvinaivon = 1.24V, Current Out of Pin ®| 08 1 1.2 A
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BEIHRE  ew mentvry sy  BERETORBEEEKT 2. ThAMIT = 25T TOME,
FEECHVRVBRD., Vinchip =12V, SHDN = 3V, DIR = 3.3V, (Note 3),

PARAMETER |coNDITIONS | MmN TYP  mAX | NIt
EflL¥al—rayv =7 (7y70MEIR7O0yIHZER)
Regulation Voltages for IMON_INP and IMON_OP Ve=1.2V ® | 1185 1209 1.231 )
Regulation Voltages for IMON_INN Ve=1.2V ® 1185 121 124 Vv
Line Regulation for IMON_INP, IMON_INN and IMON_OP Error Amp | VincHip = 12V to 80V 0.002 0.005 %N
Reference Voltage
CSPIN Bias Current Vespin = 12V 0.01 A
Vespin = 1.5V 0.01 JA
CSNIN Bias Current BOOST Capacitor Charge Control Block Not Active
Vswen = 3.3V, Vespin = Vesnin = 12V 84 PA
Vswen = 3.3V, Vespin = Vesnin = 1.5V 4.25 HA
Vswen = 0V 0.01 LA
CSPIN, CSNIN Common Mode Operating Voltage Range ® 0 80 Vv
CSPIN, CSNIN Differential Mode Operating Voltage Range ® | -100 100 mv
IMON_INP Qutput Current Vespin — Vesnin = 50mV, Vesnin = 5V 67 70 73 HA
Vespin — Vesnin = 50mV, Vesnin = 5V ®| 645 70 755 LA
Vespin — Vesnin = SmV, Vesnin = 5V 225 25 215 pA
Vesein — Vesnin = SmV, Vesnin = 5V ® 2 25 30 HA
IMON_INN Output Current Vesnin = Vespiv = 50mV, Vesnin = 5V 66 70 74 JA
Vesnin = Vespin = 50mV, Vesnin = 5V ® | 65 70 75 A
Vesnin = Viespin = 5mV, Vesnin = 5V 19 25 305 HA
Vesnin — Vespin = 5mV, Vesnin = 5V ®| 18 25 32 LA
IMON_INP and IMON_INN Max Output Current ® | 120 JA
IMON_INP Error Amp EA5 gm 190 pmho
IMON_INP Error Amp EA5 Voltage Gain 130 VN
IMON_INN Error Amp EA1 gm FBIN = 0V, FBOUT = 3.3V 190 pmho
IMON_INN Error Amp EA1 Voltage Gain FBIN = OV, FBOUT = 3.3V 130 VN
CSPOUT Bias Current Vespout = 12V 0.01 PA
Vespour = 1.5V 0.01 JA
CSNOUT Bias Current BOOST Capacitor Charge Control Block Not Active
Vswen = 3.3V, Vespour = Vesnout = 12V 83 PA
Vswen = 3.3V, Vespour = Vesnout = 1.5V 4.25 LA
Vswen = 0V 0.01 LA
CSPOUT, CSNOUT Common Mode Operating Voltage Range @ 0 80 )
CSPOUT, CSNOUT Differential Mode Operating Voltage Range ® | -100 100 mV
IMON_ON Output Current Vesnout — Vespout = 50mV, Vesnout = 5V 67 70 73 YA
Vesnout — Vespout = 50mV, Vesnout = 5V ®| 65 70 75 LA
Vesnout — Vespout = SmV, Vesnout = 5V 225 25 275 LA
Vesnout — Vespout = SmV, Vesnout = oV ®| 205 25 29 HA
Vesnout — Vespout = —5mV, Vesnout = SV 125 16 175 HA
Vesnout — Vespout = —dmV, Vesnout = SV ®| 105 15 195 LA
IMON_ON Max Output Current ® | 120 JA
CSPOUT-CSNOUT Regulation Voltage Regulate V¢ to 1.2V ICP =1.218V,ICN = 0V ® 43 50 55 mv
FiMon_op = 17.4k2 ICP=0V,ICN=1218/ |®| -55 50 —44 mv
Vesnout = 12V
ICP = ICN = 0.348V ®| -6 0 6 mv

Rev 0

6 SF# - www.analog.com


http://www.analog.com/jp/?doc=LT8708-1.pdf

LT8708-1

EXHFEE

SESEHZVLEED. Vineuip =12V, SHDN = 3V, DIR = 3.3V, (Note 3) o

o3 MEEREI v VY3V BEEE TORBEZERT Do ThUMNETa = 25°C TOIE,

PARAMETER | cNDITIONS | MmN TYP  max | it
NMOS7*— b« R 51X
TG1, TG2 Rise Time CLoap = 3300pF (Note 4) 20 ns
TG1, TG2 Fall Time CLoap = 3300pF (Note 4) 20 ns
BG1, BG2 Rise Time CLoap = 3300pF (Note 4) 20 ns
BG1, BG2 Fall Time CLoap = 3300pF (Note 4) 20 ns
TG1 Off to BG1 On Delay CLoap = 3300pF Each Driver 90 ns
BG1 Off to TG1 On Delay CLoAp = 3300pF Each Driver 80 ns
TG2 Off to BG2 On Delay CLoap = 3300pF Each Driver 90 ns
BG2 Off to TG2 On Delay CLoAp = 3300pF Each Driver 80 ns
Min On-Time for Main Switch in Boost Operation (ton(ws,min) Switch M3, Coap = 3300pF 200 ns
Min On-Time for Synchronous Switch in Buck Operation (tongz,miny) | Switch M2, Coap = 3300pF 200 ns
Min Off-Time for Main Switch in Steady-State Boost Operation Switch M3, CLoap = 3300pF 230 ns
Min Off-Time for Synchronous Switch in Steady-State Buck Operation | Switch M2, Coap = 3300pF 230 ns
FiRas
Switch Frequency Range SYNCing or Free Running 100 400 kHz
Switching Frequency, fosc Rt = 365k ®| 102 120 142 kHz
Rt =215k ® | 170 202 235 kHz
Rr =124k ®| 310 350 400 kHz
SYNC High Level for Synchronization ®| 13 v
SYNC Low Level for Synchronization L 0.5 v
SYNC Clock Pulse Duty Cycle Vsyne = 0V to 2V 20 80 %
Recommended Min SYNC Ratio fsync/fosc 3/4
CLKOUT Output Voltage High V0033 — VeLkout, 1mA Out of CLKOUT Pin, 100 250 mvV
ILpos3 = OpA
CLKOUT Output Voltage Low 1mA Into CLKOUT Pin 25 100 mV
CLKOUT Duty Cycle Ty=-40°C 22.7 %
Ty=25C 441 %
Ty=125C 77 %
CLKOUT Rise Time CLoap = 200pF 20 ns
CLKOUT Fall Time Croap = 200pF 20 ns
CLKOUT Phase Delay SYNC Rising to CLKOUT Rising, fosc = 100kHz ® | 160 180 200 | Degree

Note 1: ¥ RAEIRICEBMSINIMBEZBZ D AN AIT/\1 RTKGENEHEZ522
AR B 2, o, REAICDIc > TIERRAEREMFICRTE, T/\1 XDEEEEH
MICBEEESZB/NNH 2,

Note 2:Vc > (T3 HIICE EZENMNU T ARSIRL,

Note 3:LT8708E-1(d. 0°C~125°COI v VY 3 VRE CHREMKICES T 2 LA HERS
NTW5B,-40°C~125°CDENMEY v 7Y 3 VR ESF COERRIL 325t FFIETMAR KO
a7 OEX - Y hO—/LEDIEBETRIRIN TS, LT8708I-1 (. -40°C~125°C
DEEI vy 3V BESHETHERIN TS, LT8708H-1 (&, —40°C~150°C DEEHE
Vv Uy aVRESHETRERIN TS,

Note 4:37_EMD KR &2 TADREREIE10% & 90% DL NIV ZER U TAES TS, B
FERFRE IS 50% LNV ZERUTAE SN TS,

Note 5: ZNSDOEVICIFEEROBERRBEMUTIERSBRVERIT DDA EEETR
DAY DINENH Do 25 UIRWEKGHIRIBENE UDBNNH S,

Note 6: SW1E>&ESW2EYDEBEIE. 77U —2 3> TEAMEFNMOS 7/ 81 X, M2
BEOMIDRT 1 - A4 A— R, WDV 3 hF— - ¥4 A—R(FETDHE) IC
FoTHIRENZ. SWIEVESW2EV G, T FVY RHSTALA—ROBERTOEBZ
fcINSOBBREICTEEFDOIEAREHCLDERINTNS,

Note 7: ZDF/\A RIT(F., iREEDBEFIREDE T/ 1 A ZRET 2IcHDBRRE
HEEEAMED > TV 50 BRVRENBIEL CWDEE, I Iy g ViBERRABEY v
U3V REEBZ 5. RESNERABMEI v Iy 3V REZBA IR TEIEN ]
9 dE. T/ ADEEIEEERS P REELH 20

Note 8: ZNSDEVICIFEBEDLEREBREIFICEIIMNUTIFRSR,
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