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T aAVTUYOEBECDEVICHERLET. COEVEVDDOREIZTT— R Sy THA
A—FEEHTIE. N RFRSANZNATIBMHNY FF, BOOT1 & PHASE1 DfH

DEERFRFBE=F2SNTVET, R4 YFUITDRWVRETEENSIBVETTINDE. &
INATEALISVABNHEAESATUGIZ2A T2, LG1EF VIZLTI—rR Sy TavTy
YE)ILyoal, NMUYALRRFSANONATREEEZHFLET,

24

35

PHASE1

BEQAVN—80DT1—X/—FEHETY, COEVE, NIHA FRIOMOSFETO YV —X,
HATA4LE - A08 08, BREIVA—20OO—Y4 FRIOMOSFET®D K LA > OEFEERIC
BELET,

25

36

UG1

BEPWMESICL > CTHIfIEN /N 1 44 FMOSFET7— k K54 /\HATY,

26

38

EXTBIAS

+ 723 DOVDD LDORADNER/NA T AANTY , EXTBIASEEA7EVEBASE. WER
Ay FICEYVINLDOMW I ShET, EARICIE, COEVETTHY FORBIC100F =S
TYY - AVTUYEBRBLTI IOV EALUYELEY, FRALAVEEREIOEVEYS
SUVFIZEHRELTLIESL, COEYET7O—MILABWTLEEL,

27

VIN

5-10QDERZEZFEALTCIDEVEANL—LEER LTS, 2552 L TVDDAD
RELDOICERAHBEINET, NEBEDEF I vy - AT oY (I0NF~1pF) #FE->TID
EVETSOUROBETHY TILILET,

28

CS+

ANEFREESO IS RBAUAAELTY,

29

CSs-

ANBRBRHESOIAFRBANEVTT,

30

EN/
UvLO

COEVEFES &, AN/ EDEERZUVLOMAEEZRETEET., COEVESSH U RIS
TWED T HEHANERCHYFET, COEVDEEMN1.3VIZET S & VDD & VCC5V

LDOAR7 4 T4 JI2taYET, COEVODEENA18VIZET HEPWMES 2 L—42NEHIC
BYFET, COEUATO—rDBE. RBILTYFICEKYTF I+ TEMZRYES,

FN9299 Rev.3.00
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ISL81601

1. 8=

s 3=
(QFN)

EE&E
(HTSSOP)

Ev4

e

31

6

IMON_IN

AAALYFEZLTY, COEUHOHASNEERE. CS+EVECS-EVDRDETHE
FEICHBILES, BIREAVTUoHORY FT—J 42 ZDEL ESCGNDOMICEKT 2. A
NERDFEHEICHH LI-EVEEARELEFS . EVEEM2VISES 5 &, RBTEHYER
Uy bL—TIC&YHABENIIH SN, EEROCPE— FARESA TS LZEFEANE
RN—FEIZ%EY, EDhYyTOCPE—FA LY FERTWE EEEFI VAN EHRSINET,
ARADLY FEZ A BEEZERALAGWEEILIOE > #VCC5V E-IXSCGNDITHfiE L TS »
A—Y—EVTHNBERD Tz —RXL T LEERELET,

32

CLKEN

DEE— FN—X FEIEA DHREDOEFHEETTT, PWIME—FDEE, LU, DEE—F&
N—RFE—FDEE, NEEHN250KICKVIERESVICTLT Yy TILES, N—X FE—F
RATDEEFA—LALIZHEYFET, TILF D 2 MOSFET rpgon) #EHLIEHI4.5kTT . <)L
FFy THHEBET TUS—aVIZT, ETOF Y TE2NA—X LBEICRBLTEESES
LEF. COEVEREVIERLES,

1

SGND
EPAD

EEBREFESTH-ODMETIELIIIVRTY, COEVEELERREIZTERI SV
F(PGND) LY BEL T2, FyTEABIT/ A XADBVERNGECHETELIRNETS

YU FEAHNIEL EZIZSGND EPGND #HEBETEET . COEVEE>TETOEEZHE
ELET.

EPADIZY 5> FERITY, EPADIZSGNDICHEMER SN TLVET, f=ZL. BICET S

PERES/ A ATHEER LT 578, EPADEY SV RTL—VICEERBAREMTTEIE%E

BIOBEOLET,

FN9299 Rev.3.00
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ISL81601

2. %%

2. %
21 ERBREE

RS A—4 &=/ME =X{E Bify
VCC5V, EN/UVLO, FB_IN & GND & Mfs -0.3 +5.9 Vv
VDD & GND & (R -0.3 +9 Vv
EXTBIAS & GND & OF] -0.3 +40 Vv
VIN, CS+, CS-. ISEN+, ISEN- & GND & (R -0.3 +70 v
BOOT1, 2/UG1. 2& PHASET, 2 &M -0.3 Vpp + 0.3 Vv
PHASE1. 2 & GND & 0Ff -5 (<20ns)/ +70 Vv

-0.3 (DC)
FB_OUT. SS/TRK. COMP, RT/SYNC. PLL_COMP. 0.3 VCC5V -0.3 Vv
CLKOUT/DITHER, BSTEN, CLKEN, OV, PGOOD. IMON_IN,
IMON_OUT & GND & Mff
LG1/PWM_MODE, LG2/0C_MODE & GND & MFf -0.3 Vpp + 0.3 v
CS+&CS- &£ DM, & UPISEN+ & ISEN- & DR -0.3 +0.3 v
VCC5V, VDD GND & (4 # B 1 s
ESD E# & BAr

MEETIL(JS-001-2017 [ZHRELT R ) 2 kv
#H,E 7L (JESD22-AT15C ISR LT R ) 150 Vv
FETNA R - EFIL(IS-002-2014 2T R F) 15 Y
S5vF7 v FUESD7ESZ SR, LALAIZHNT R b, +125°C(Ty)) 100 mA

I REMICHEZ>T, RRERFLEENISEVKETBHAEST S LEREITIESL, COLSHTRRECEMDE, BAD
EHRECEZEZREL. RAOHENOBEELIISECITRIALHY FS,

22 ERICEHIT AR

R (1R%ME) 044 (°C/W) 8,c (°C/W)
32 Ld QFN/Sw & — < (Notes 4. 5) 29 12
38 Ld HTSSOP /$w & — & (Notes 4, 5) 29 2

Notes:
4. Qp DAIEIF. TFA LI b TRYFI BEFZHEALEDEOREETRX bAR—FIZBHE I -HREEAL TERERTITL
F¥9., IB3719% 5K,
5. 0,clcoNTIE, T7—RDBE] Ry r—STRDA S LKy FEHBSORREBEOEEERLET.

NG A—4 R/IME RAE Bify
EHEEE -55 +150 °C
B}ERE -40 +125 °C
REFEEESSH -65 +150 °C
MoY—-1)yoo—JaJrAIL TB493 #3518,
FN9299 Rev.3.00 Page 12 of 49
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ISL81601 2. %

2.3  HEREEMESHE

Parameter Minimum Maximum Unit
Temperature -40 +125 °C
VIN to GND 45 60 \Y
VCC5V, EN/UVLO, FB_IN to GND 0 5.25 \
VDD to GND 0 8.3 \Y
EXTBIAS to GND 0 36 \

24 EBREEHE

BICEHOLWNES, TREOFEREESHESNET, 6RX—CD (JOvIR| £4R=—SQ (7T r—2 3 L EAREAE 258
LTLESW, HIZRHEDLELIMEA. Ta= +25°C TORBEMLEIX, V=45V ~ 60V, F1=1ZVDD=8V+10%. C_VCC5V = 4.7yF,
Tp=-40°C~ +125°CTY, KFTRTINI-EFIZIE, SERERIFEAL L T-40°C ~+125°CHERESAET,

Min Max
Parameter Symbol Test Conditions (Note 6) | Typ [(Note 6) | Unit

Vin Supply

Input Voltage Range Vin ‘ 4.5 ‘ | 60.0 ‘ Vv

VN Supply Current

Shutdown Current (Note 7) Iving EN = 0V, PGOOD is floating 2.7 6.0 MA

Operating Current (Note 8) lvinoP PGOOD is floating 4.7 6.0 mA

VCCS5V Supply

Internal LDO Output Voltage Veesy ViN =8V, I =0mA 4.70 5.10 5.25 \Y
VN =60V, [ =0mA 4.70 5.10 5.25 \Y
VN =4.5V, I =5mA 4.00 4.25 \
Vin> 5.6V, I =10mA 4.65 5.00 \

Maximum Supply Current of lvee max Vyeesy = 0V, V)y =8V 120 mA

Internal LDO

Vpp Supply

Internal LDO Output Voltage Vbp Vin = 12V, EXTBIAS = 0V, I = 0mA 7.5 8.0 8.3 \
VN = 60V, EXTBIAS = 0V, I, = 0mA 7.5 8.0 8.3 \
VN = 4.5V, EXTBIAS =12V, || = 0mA 7.5 8.0 8.3 \Y
VN = 60V, EXTBIAS = 12V, I_ = 0mA 7.6 8.0 8.3 \
VN = 4.5V, EXTBIAS = 0V, I, = 30mA 3.9 4.3 \Y
VN = 4.5V, EXTBIAS = 7.8V, I, = 30mA 7.4 7.6 \
VN > 8.6V, EXTBIAS =0V, I = 75mA 7.30 7.85 \
VN = 4.5V, EXTBIAS > 9.0V, I, =75mA 7.30 7.85 \

Maximum Supply Current of lvbp_max Vypp = 0V, EXTBIAS = 0V, V| = 12V 120 mA

Internal LDO Vypp= 4.5V, EXTBIAS = 12V, Vy = 4.5V 160 mA

EXTBIAS Supply

Switch Over Threshold Voltage, VEXT THR EXTBIAS voltage 7.10 7.38 7.55 \

Rising

Switch Over Threshold Voltage, VEXT THF EXTBIAS voltage 6.60 6.85 7.10 \%

Falling

VN UVLO

VN Rising UVLO Threshold (Note 10) VUVLOTHR V) voltage, OmA on VCC5V and VDD 3.20 3.50 3.85 \Y

V) Falling UVLO Threshold VUVLOTHF V|n voltage, OmA on VCC5V and VDD 3.0 3.2 3.4 \

VCC5V Power-On Reset

VCC5V Rising POR Threshold VPORTHR VCC5V voltage, OmA on VCC5V and 3.7 4.0 4.3 \
VDD

FN9299 Rev.3.00
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2. %%

BICEHDE NS,

ROEAFENHRIAET, 6X=V0 [TJOv IR £4X=DD [7TUr—3 3 VEIRRG 58

LTLESL, HIZHHEDLRMES ., Ta= +25°C TOEEMAEIL. V= 4.5V ~ 60V, F1=[£VDD=8V+10%. C_VCC5V = 4.7uF.
Tp=-40°C~ +125°CTH, KFTRRSNI-ERICIE. EMERETEEL L T-40°C ~+125°CHBASNET . (HiF)

Min Max
Parameter Symbol Test Conditions (Note 6) | Typ |(Note 6)| Unit
VCCS5V Falling POR Threshold VPORTHF VCC5V voltage, OmA on VCC5V and 3.30 3.55 3.75 \
VDD
EN/UVLO Threshold
EN Rise Threshold VENSS_THR Vin > 5.6V 0.75 1.05 1.30 \Y
EN Fall Threshold VENSS_THF VN > 5.6V 0.60 0.90 1.10 \Y
EN Hysteresis Venss HysT | ViN>5.6V 70 150 300 mV
UVLO Rise Threshold VuvLo THR VN > 5.6V 1.77 1.80 1.83 \Y
UVLO Hysteresis Current luvLo_HysT VN =12V, EN/JUVLO = 1.815V 2.5 4.2 5.5 pA
Soft-Start Current
SS/TRK Soft-Start Charge Current lss ‘ SS/TRK = 0V 2.00 | ‘ LA
Default Internal Minimum Soft-Starting
Default Internal Output Ramping Time ‘ tSS_MIN ‘ SS/TRK open 1.7 | ‘ ms
Power-Good Monitors
PGOOD Upper Threshold Vpcov 107 109 112 %
PGOOD Lower Threshold Vpeuv 87 90 92 %
PGOOD Low Level Voltage VegLow I_SINK = 2mA 0.35 \Y
PGOOD Leakage Current lpLKG PGOOD = 5V 0 150 nA
PGOOD Timing
Vour Rising Threshold to PGOOD tper 1.1 5 ms
Rising (Note 9)
Vour Falling Threshold to PGOOD tpgE 80 us
Falling
Reference Section
Internal Voltage Loop Reference VREFV 0.800 \%
Voltage
Reference Voltage Accuracy Tp =0°C to +85°C -0.75 +0.75 %
Tp =-40°C to +125°C -1.00 +1.00 | %
Internal Current Loop Reference VREF| 1.200 \%
Voltage
Reference Voltage Accuracy Tp =0°C to +85°C -0.75 +0.75 %
Tp =-40°C to +125°C -1.00 +1.00 | %
PWM Controller Error Amplifiers
FB_OUT Pin Bias Current IFBOUTLKG -50 0 +50 nA
FB_OUT Error Amp GM Gm1 1.75 mS
FB_OUT Error Amp Voltage Gain AV1 82 dB
FB_OUT Error Amp Gain-BW Product GBW1 8 MHz
FB_OUT Error Amp Output Current +310 WA
Capability
COMP Max High Voltage VCOMP_HIGH FB_OUT =0V 3.8 \Y
COMP Min Low Voltage Vcomp_Low FB_OUT =1V 0.01 \Y
FB_IN Pin Bias Current IEBINLKG -50 0 +50 nA
FB_IN Error Amp GM Gm2 12 uS
FB_IN Error Amp Voltage Gain AV2 72 dB
FB_IN Error Amp Gain-BW Product GBW2 5 MHz
FB_IN Active Range (Note 10) VEB_IN_ACT VCC5V =5V 0 4.3 \Y
FN9299 Rev.3.00 Page 14 of 49
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2. %%

HICEHDAEWNES.

ROEAFHENMHRIAET, 6X=V0 [TJOv IR £4X=DD [7TUr—3 3 VEIRRG 58

LTLESL, HIZHHEDLRMES ., Ta= +25°C TOEEMAEIL. V= 4.5V ~ 60V, F1=[£VDD=8V+10%. C_VCC5V = 4.7uF.
Tp=-40°C~ +125°CTH, KFTRRSNI-ERICIE. EMERETEEL L T-40°C ~+125°CHBASNET . (HiF)

Min Max
Parameter Symbol Test Conditions (Note 6) | Typ |(Note 6)| Unit
FB_IN Logic Low Threshold (Note 10) VEB IN_L 0.2 \Y
FB_IN Logic High Threshold (Note 10) VEB_ IN_H VCC5V =5V 4.7 Vv
PWM Regulator
Buck Mode Minimum Off-Time torF_miNd 220 ns
Buck Mode Minimum On-Time ton_mINT 100 ns
Boost Mode Minimum Off-Time torr_MmIN2 180 ns
Boost Mode Minimum On-Time ton_MIN2 140 ns
Buck Mode Peak-to-Peak Sawtooth DVRamP1 VN = Vout = 12V, fgw = 300kHz 1.0 \
Amplitude
Boost Mode Peak-to-Peak Sawtooth DVRramp2 Vin = Vout = 12V, fgw = 300kHz 0.93 \
Amplitude
Buck Mode Ramp Offset VROFFSET1 0.88 0.95 1.1 \Y
Boost Mode Ramp Offset VROFFSET2 2.84 3.15 3.7 \%
Current Sense, Current Monitors, and Average Current Loop
Input Current Sense Differential Ves+ - Ves. -80 +150 | mV
Voltage Range
Input Current Sense Common-Mode CMIRcg 0 60 \Y
Voltage Range
IMON_IN Offset Current lcSOFFSET CS+=CS-=12V 15.5 19.5 22,5 MA
Input Current Sense Voltage to Gmcg 12V common-mode voltage applied to 170 200 220 uS
IMON_IN Current Source Gain CS+/- pins, 0 to 40mV differential voltage
IMON_IN Error Amp GM Gm3 12 uS
IMON_IN Error Amp Voltage Gain AV3 72 dB
IMON_IN Active Range (Note 10) ViMon_IN_AcT | VCCBV =5V 0 4.3 \Y
IMON_IN Logic High Threshold VIMON_IN_H VCC5V =5V 4.7 \Y
(Note 10)
IMON_IN Error Amp Gain-BW GBW3 5 MHz
Product
Output Current Sense Differential Visen+- VISEN- -80 +150 | mV
Voltage Range
Output Current Sense CMIRsgn 0 60 \Y
Common-Mode Voltage Range
IMON_OUT Offset Current I|SENOFFSET ISEN+ = ISEN- = 12V 17.5 20 22 |JA
IMON_OUT Current ISEN+ = 12V. ISEN- = 11.96V 25 27.8 29.5 pA
Output Current Sense Voltage to Gmsen 12V common-mode voltage applied to 170 200 220 uS
IMON_OUT Current Source Gain ISEN+/- pins, OmV to 40mV differential
voltage
IMON_OUT Error Amp GM Gm4 12 uS
IMON_OUT Error Amp Voltage Gain AV4 72 dB
IMON_OUT Error Amp Gain-BW GBW4 5 MHz
Product
Switching Frequency and Synchronization
Switching Frequency fsw Rt = 144kQ 220 245 265 kHz
Rt =72kQ 420 450 485 kHz
Rt Open or to VCC5V 90 120 145 kHz
Rr=0V 470 575 650 kHz
RT Voltage VRt Rt =72kQ 580 mV
FN9299 Rev.3.00 /KENES Page 15 of 49
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2. %%

BICEHDEWNES.

ROEAFHENHRIAET, 6X=V0 [TJOv IR £4X=DD [7TUr—3 3 VEIREG 58

LTLEEL, BISRHEOBMES, Ta= +25°C TOREMZIEX, Viy= 4.5V ~ 60V, F1-[EVDD=8V+10%. C_VCC5V = 4.7yF,

Tp=-40°C~ +125°CTH, KFTRRSNI-ERICIE. EMERETEEL L T-40°C ~+125°CHBASNET . (HiF)

Min Max

Parameter Symbol Test Conditions (Note 6) | Typ |(Note 6)| Unit
SYNC Synchronization Range fsyne 140 600 kHz
SYNC Input Logic High VsyNCH 3.2 \
SYNC Input Logic Low VsyncL 0.5 \Y
Clock Output and Frequency Dither
CLKOUT Output High VeLkH Isource = TmMA, VCC5V =5V 4.55 \Y
CLKOUT Output Low VekL Isink = TMA 0.3 \
CLKOUT Frequency fork Rt =72kQ 420 450 485 kHz
Dither Mode Setting Current Source | Ip;THER_MODE_SO 10 pA
Dither Mode Setting Threshold Low VDITHER_MODE_L 0.26 \%
Dither Mode Setting Threshold High | Vpitier_MoDE_H 0.34 \
Dither Source Current IDITHERSO 8 pA
Dither Sink Current IDITHERSI 10 pA
Dither High Threshold Voltage VDITHERH 2.2 \%
Dither Low Threshold Voltage VDITHERL 1.05 \
Diode Emulation Mode Detection
LG1/PWM_MODE Current Source IMODELG1 7.5 10 12,5 pA
LG1/PWM_MODE Threshold Low VMODETHL 0.26 \
LG1/PWM_MODE Threshold High VMODETHH 0.34 \Y
Buck Mode Diode Emulation Phase VcRross1 VN =12V 2 mV
Threshold (Note 11)
Boost Mode Diode Emulation Shunt Vcross2 VN =12V -2 mV
Threshold (Note 12)
Diode Emulation Burst Mode
Burst Mode Enter Threshold VimonouTtesTeN | IMON_OUT pin voltage 0.81 0.85 0.89 \%
Burst Mode Exit Threshold VmonouTtssTex | IMON_OUT pin voltage 0.83 0.88 0.92 \%
Burst Mode Peak Current Limit Input VBsT.Ccs Ves+ - Ves., 12V common-mode 16 27 39 mV
Shunt Set Point voltage applied to CS+/- pins
Burst Mode Peak FB Voltage Limit VBST.VFB-UTH 0.82 \%
Set Point
Burst Mode Exit FB Voltage Set Point VBST-VFB-LTH 0.78 \'%
BSTEN Output Logic High VBSTEN-OH No load, VCC5V = 5V 4.9 \Y
BSTEN Output Logic Low VBSTEN-OL Pull-up resistance 100kQ 0.07 \%
BSTEN Input Logic High VBSTEN-IH 3.2 \%
BSTEN Input Logic Low VBSTEN-IL 1 \%
CLKEN Output Logic High VCLKEN-OH No load, VCC5V = 5V 4.9 \Y
CLKEN Output Logic Low VLKEN-OL Pull-up resistance 100kQ 0.07 \%
CLKEN Input Logic High VCLKEN-IH 3.2 \%
CLKEN Input Logic Low VCLKEN-IL 1 v
PWM Gate Drivers
Driver 1, 2 BOOT Refresh Trip VBOOTRF1,2 BOOT voltage - PHASE voltage 5.4 5.95 6.65 \%
Voltage
Driver 1, 2 Source and Upper Sink Igsre1,2 2000 mA
Current
Driver 1, 2 Lower Sink Current IesNK1,2 3000 mA
Driver 1, 2 Upper Drive Pull-Up Rue_up1,2 2.2 Q

FN9299 Rev.3.00 Page 16 of 49
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2. %%

HICEHDLEWNES.

ROEAFHENHRIAET, 6X=V0 [TJOv IR £4X=DD [7TUr—3 3 VEIRRG 58

LTLEEL, BISEHEOBMER, Ta= +25°C TOREMZIEX, Viy=4.5V ~ 60V, F71-[FVDD=8V+10%. C_VCC5V = 4.7yF,

Tp=-40°C~ +125°CTH, KFTRRSNI-ERICIE. EMERETEEL L T-40°C ~+125°CHBASNET . (HiF)

Min Max
Parameter Symbol Test Conditions (Note 6) | Typ |(Note 6)| Unit
Driver 1, 2 Upper Drive Pull-Down Rue_pni12 1.7 Q
Driver 1, 2 Lower Drive Pull-Up RiG_up1,2 3 Q
Driver 1, 2 Lower Drive Pull-Down Ric pn 2 Q
Driver 1, 2 Upper Drive Rise Time ter_uP Cout = 1000pF 10 ns
Driver 1, 2 Upper Drive Fall Time teF_up Cout = 1000pF 10 ns
Driver 1, 2 Lower Drive Rise Time ter_DN Court = 1000pF 10 ns
Driver 1, 2 Lower Drive Fall Time toF DN Cout = 1000pF 10 ns
Overvoltage Protection
Output OVP Threshold VovTH ouT 112 114 116 %
OV Pin Output Logic High Vov.oH Load resistance 100k, VCC5V = 5V 4.9 \Y
OV Pin Output Logic Low Vov.oL No load 0 \Y
OV Pin Input Logic High Vov-IH 3.2 \
OV Pin Input Logic Low Vov.L 1 \Y
Overcurrent Protection
LG2/0C_MODE Current Source IMODELG2 7.5 10 12,5 pA
LGZ/OC_MODE Threshold Low VMODETHLOC 0.26 \%
LGZ/OC_MODE Threshold ngh VMODETHHOC 0.34 \%
Pulse-by-Pulse Peak Current Limit VocseT-cs Ves+ - Ves., 12V common-mode voltage 68 82 96 mV
Input Shunt Set Point applied to CS+/- pins
HiCCUp Peak Current Limit Input VOCSET—CS—HlC VCS+ - Vcs_ 100 mV
Shunt Set Point
Pulse-by-Pulse Negative Peak VOCSET-ISEN Visen+ - Visen- 12V common-mode =72 -59 -48 mV
Current Limit Output Shunt Set Point voltage applied to ISEN+/- pins
Input Constant and Hiccup Current VIMONINCC IMON_IN Pin Voltage 1.18 1.2 1.22 \%
Limit Set Point
Input Constant and Hiccup Current Vavocp_cs Ves+ - Vs, 12V common-mode applied 35 52 74 mV
Limit Set Point at CS+/- Input to CS+/- pins, Rimon_ N = 40.2k,
T,=-40°C to +125°C
Ves+ - Ves., 12V common-mode applied 35 52 71 mvV
to CS+/- pinS, R|MON_|N = 402k,
T,=-40°C to +85°C
Output Constant and Hiccup Current Vivonoutce | IMON_OUT Pin Voltage 1.18 1.2 1.22 \
Limit Set Point
Output Constant and Hiccup Current Vavocp I1seN | Visen+ - Visen-, 12V common-mode 4 50 64 mV
Limit Set Point at ISEN+/- Input applied to ISEN+/- pins,
R|MON_OUT = 402k, TJ =-40°C to +125°C
Visen+ - Visen., 12V common-mode 41 50 61 mV
applied to ISEN+/- pins,
RlMON_OUT = 402k, TJ =-40°C to +85°C
Hiccup OCP Off-Time thicc_oFF 50 ms
FN9299 Rev.3.00 /KENES Page 17 of 49
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2. %%

BICHREDOLGNES, TROFEREEIERINET, 6X=—CQ JAVIR| E4R=—DQ 7T 73
LTLEEL, BISRHEOBMER, Ta= +25°C TOREMZIEX, Viy= 4.5V ~ 60V, F1-[FVDD=8V+10%. C_VCC5V = 4.7yF,

Tp=-40°C~ +125°CTH, KFTRRSNI-ERICIE. EMERETEEL L T-40°C ~+125°CHBASNET . (HiF)

3 »EEREGI FSHR

Min Max
Parameter Symbol Test Conditions (Note 6) | Typ |(Note 6)| Unit
Over-Temperature
Over-Temperature Shutdown TorTH 160 °C
Over-Temperature Hysteresis ToTHYS 15 °C

Notes:
MIN E = [EMAXFHIRIFED/INT A —R L, HFERDELRY +25°CT100% TR MEATT . BEFIRIIEFEICIVRESAED
NDTHY . EEROTR FMIITHhhATLWEEA,

Vi =56VE LU0V TOEE Vv v FEHVEBRTY,
FHEERIE. TNARADBTITAITTHOTRAYFUILTWENWEEDORBERDHEEBETT . ¥— RS TEREIEF

6.

7.
8.

9.
10.

1.
12.

nEtA.

YT RRE— FERIAASMSRBD & E. toorAEMLET, AEY 7 F R4 — M(BEDY T F R4 — M) TR togrH L

RO5SMsE ETEMLET
T—Ro—FU Sy bADERE, BREHR, F1E.

DEE— KFEIZ, BEO—Y A KMOSFET%#Z4 7123 %= DPHASE1IEVDEERAL YV 3L K,

DEE— FEIZ,

HEOVWITIAMNI DERLIF2DOULDAETREILAET,

HENAH A FMOSFETZA4 7129 5=HDCS+EV ECS-EVDRBINDEEAL Y 3L K,
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3. RRM 7 MERERR IR

3. RRMIGEREERR

ISL81601EVAL1Z SR — KA L TRIE S A4 L AR a— Fl, BIZRZHMOEOEY . V=9V to 60V, Voyr = 12V,

IOUT =10A o
5.0
4.5
< 4.0 —
<35
f=
g 3.0
3 25
c
g 2.0
B 15
2 1.0
Zh Vin=45 e=——Vin=56
0.5 Vin=12V  em—Vin =60V |
0.0 : :
-50 0 50 100 150
Temperature (°C)
7.o%y b UETIvs BE
9
8 %
7
6
S5
a
S 4
3
2 —
Vin = 12V, Vextbias = 0V
1 Vextbias = 12V, Vin = 4.5V
0 | | | |
0 20 40 60 80 100 120 140 160
lout (MA)
9. AH12VTDVpp A— KL Fa -3y
6
5
4
s
2 3
o
o
>
2
1
0
0 20 40 60 80 100 120 140

Load Current (mA)
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W2 o5 U ORI OV TORESMT, ESRE 1 (f,) 23 2kHz~ 60kHz DFIFHNICH 5 = & TF, ESRE =i,

BN —F DT 2 — A~ —T L AR ES L ZITE B E T,

ZOEMNEZX 34ITRLET,

1

(34 Cout = PES )

fEame LT, HAar 7 kOB ER G- T HLERH Y 97,

e —REZo V= MR, A U&7 ZERDAMEBOEA~BITT A, MIEEEMERFT 270+ 73
WIRERHDZ L,

I v IVERICEDHIIBIEY v T NAA~OEREW 2T 720, HICESRBEN T &,

c BT 2 — X~ —V U ERMT 570, ESRERIFIAFHHETHD Z &,

74  AHAVTUHOER

ANSa v F o OEERRT A—2 1L, EBEEK & RMSEFER T, [EEEDSVWEIED-®, EER I OER
DERN, BIFIC L D ERENDBEKRANEELHRKRMSERZ ERIAZ AN T o 28IRL T EE N, v
T UV OBIEEMKIL. MARANEBELELD L I25F UL EREWVWKENRH Y 9, LVEZEMEEZEDDIT-ODHA KT
AL LTIELSEE Y F9,BEET— R TIZ.ACRMS A ERIE. X 35108 T X 2 I ARHIC I > TR £17,

(£33) _ 2
Irms = 4DC-DC”x g1

ZIZT.DCIETa—=T 4 « P47 LTT,
AJEB L0 B SN2 RRMS L, 2K 3610773 & 912, Viy=2xVour. DC=50% D & X (254 LE T,

_ 1
(K 36) lrRms = 3 *louTt

FJET— RTi. ADBENERNTT, AT o HC L e SN A RMS EIRIL. 1 XD /N EWTT,
AFRARA « ar T o 2BERAE L THEHATZ 812k Y, MOSFETHICTEEY v 7L a2filflcE 4, &
BT 7)o 7iiE®I7Ivr - arysrodiE RMSEREMHBT I vy carvF oy el LET,
INETp 2T I vy« arT U EMOSFETO 2L ICHET S &, FARKA V=X v AL 0FEINDE
EEmHTEET,

VYV ReZoZ) e arF oy bHTEETN, arF oo —UEREKICERTIXNENHY £, 2
nNooarF o iE, NU—T v IOV — VBRI TE L2 ENROLNET,
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8. WE

&R

8. WEERE

JEDay Aft

SitBA

3.00 2018%11A21H

RT/SYNC & PLL_COMP D E > DA% E$i,

23R—2 E33DAHIEERH,

25— TRER8V Y =7 - L¥ a1 L—% (VDD)., #&B/N14 7 RER(EXTBIAS),
5VYZ=7 - L¥aL—%(VCC5V)] M150% 160I2EFE, HE4/855 S5 TN 1TEHEZEH.
26 R—T DK 2DFZIIHEL XEFD1.5ms & 1.7msIZFE#H,

UR= TEBEHMEPMEEIVCT AP UT ] DESNRSTSITEEH,

IIR=T 5=k RS5A/8] DEIINSTSTEEH,

UR= THHI VT UHDEIRI DEIINTTFITEEH,

2.00 2018%9A 12H

IR—CONELE THEI OBEFESETEH

1%,

6 EEH,

XEL2{KIZHTSSOP D& %80,

R1EFEH.

THERBERYE] ORCTTROLEREEN.

-VCC5V, EN/UVLO, FB_IN £ GND ORI %#5M 5525IZ%H,

-VDD & GND D &8 5 8.3ICEH,

IESMEH] ORTTEOEREEFH.

-Operation Voltage (VIN = 60V, EXTBIAS = 12V, IL = 0mA) R K {T# %82 583K E
-EN Rise Threshold D &/IMED1#:% 0.80 0 5 0.75(2EFE

-EN Fall Threshold D &x/MED 4% 0.65, 5 0.60IE R

-PGOOD Leakage Current DIZ£LH# %200 5 0ICEE

-COMP Min Low Voltage # 0.3/ 50.01IZZEE

-FB_IN Error Amp Gain-BW Product D@ E k& 2N 55(2EF

-Buck Mode Ramp Offset {4 D&/IMEZF 0.91 /5, 50.881Z, 1Z#%1.01H50.951<,
-ERKEFE1I3MS1MIZER

-Boost Mode Ramp Offset {t#kDIZHEEZF 2.95M 5 3.1512, 1Z#EZE2.95H 5 3.15(2,
BAE%3.030D3.7ICER

-IMON_IN Error Amp Gain-BW Product @& t#kE 2N 552 EH

-IMON_OUT Error Amp Gain-BW Product D@ &% 2h 5512 F

-Switching Frequency (RT=72kQ) {1 DIRHEMEZ 425 542012, REZ2.95M 5 3.15(2,
BRRIEZA47T5M 54852 R

- TSYNC Input High Threshold] % TSYNC Input Logic Highl & L. 3.2D&/MttkZEEM.
RAEHZEHIR,

- TSYNC Input Low Threshold] % TSYNC Input Logic Low] & L. 0.50&/MEtk%EN0.
RALEHZHIRR,

-CLKOUT Output High D& /MED 15 % 4.65 05 4.55 (2 EE

-CLKOUT Frequency f1# D& /IMEZ 4255 542012, RARIEF475H 5 485( % F

-Buck Mode Diode Emulation Phase Threshold D@ EE#Z 0N 5212EE

-Boost Mode Diode Emulation Shunt Threshold DB &t E-8H 5 -2[CEE

-BSTEN Input Logic High D iz Rit#kZ HllkR. &/ME#k3.2%38m

-BSTEN Input Logic Low Dix/ME#kE HIBR. mAMLHR1 ZEM

-CLKEN Input Logic High D &Kt #kZ Ak, &/MEHR3.2%8M

-CLKEN Input Logic Low D /MR ZHIkR. mALEHR1 Z:E00

-0V Pin Input Logic High D iz Ktk Z Bk, &/MEHk3.2Z3EM

-0V Pin Input Logic Low D &x/ME#kF HIBR. AHERA1%EM

-INS A —4 &% THiccup and Current Input Constant Limit Set Point] » % Tnput Constant and
Hiccup Current Limit Set Point] IZZ£E

W R—SDAR—TILENULO)EEUY T FRA— MEEES L30T, BROBEEHIRL
TE#H

R—=V Iz THhFMEBAL Y 2 T71 £ 3 U %FEM

UR—DQ NBEERE] ITHREOXEZIEM

1.00 20184 5H3H

M38.173C /3w 4 — (38 Ld HTSSOP) & #K— k3 /83— YD) 77 L VR E Kl
(ISL81601FVEZ, ISL81601FVEZ-T, ISL81601FVEZ-T7A, ISL81601EVAL2Z),

16 R—T DIk EEH,

-BSTEN Output Logic High : 72X F&#% TRHHEH 100kQ1 M5 T&RFL L. VCC5V=5] IZ,
BEDEZANS49IZER

-BSTEN Output Logic Low : BHDIEZ 0.3/ 50.07I2EE

-CLKEN Output Logic High : 72X F&#% TRRHEH 100kQ1 M5 T&RFL L, VCC5V=5] IZ,
BEDEZAND49ICETR

-CLKEN Output Logic Low : B D{EZ 0.3/, 50.07I2EE

-OV PIN Output Logic High 4 M 54.9 : TX bE#H% TARER100kQ] NS TERAL.
VCC5V=5] IZ, BEDEF4NS49IER

-OV PIN Output Logic Low : 7R b&#H%E TFILT7 v THEH100kQ 5 TERZZL] (S,
BEDEZ03MNS0ICER

0.00 20184 A 118

HIhR
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9. Ny Tr—TDNIEE

9.

NYr—o05 KA

For the most recent package outline drawing, see L32.5x5B.

L32.5x5B
32 LEAD QUAD FLAT NO-LEAD PLASTIC PACKAGE
Rev 3, 5/10
4X[35]
500 26 [050}
‘ | 7 25 ‘ | a2 PIN #1 INDEX AREA
/o | NRERE U‘U ERIRN
PIN1T — 247 | | 1
INDEX AREA | - ‘ -
| - \ =
4iff+fff,@ —i———ir———gf 03.30£0.15
| =] \ ]
\ - | -
| "5 | —®
@oicom | i lnonoonon.
e L
— 32X 0.400.10 A 32x 023" gop
TOP VIEW BOTTOM VIEW
i — SEE DETAIL "X"
/7 Jo1o]c
—— — 0.90£0.1
HA B e nononooas) smme ©
- ! f SEATING PLANE
o B0 TYP - | EI—L [>]oos[c]
" ) — — (28x0.9) SIDE VIEW
(D3.30)|:|777‘77 [ — =
—1 ‘ 1
[ [—
—J ‘ I:le (32X 0.23)

TYPICAL RECOMMENDED LAND PATTERN

AHHHHH%{&

0.2REF

——

0. 00 MIN.
0. 05 MAX.

(32X 0.60)

DETAIL "X"

NOTES:

1. Dimensions are in millimeters.
Dimensions in () for Reference Only.

Dimensioning and tolerancing conform to AMSE Y14.5m-1994.

Unless otherwise specified, tolerance : Decimal + 0.05

SN

Dimension applies to the metallized terminal and is measured
between 0.15mm and 0.30mm from the terminal tip.

Tiebar shown (if present) is a non-functional feature.

> B

The configuration of the pin #1 identifier is optional, but must be
located within the zone indicated. The pin #1 identifier may be
either a mold or mark feature.

FN9299 Rev.3.00
2018%11H21H
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ISL81601 9. Ny r—TmNIBER

M38.173C
38 LEAD HEAT-SINK THIN SHRINK SMALL OUTLINE PLASTIC PACKAGE (HTSSOP)
Rev 0, 4/10

( PIN 11D - 4.640.10 — =

@ ‘[" 0.09-0.20
1 | |

T T T

\
. |
1 —t—-—- € - — - — 4+ — = — — 320010
! 4.420.10 ‘
TR AT . g |
DETAIL "A" EXPOSED PAD VIEW
> {A] -~ 0417-0.275]0.08M/C|A-B[D)/5 END VIEW.
P (14°) TYP
~
1.10 MAX (1.00)——
[0.05[C] 0.90£0.05

PARTING

- ) T i E
\ i - 7+ } i LINE
A D = ToA0[c [ A

] L 0.05t0.15 \sEATlNG

9.70£0.10 ‘& PLANE (0-8°) 0.6£0.10
SIDE VIEW DETAIL "A"
SCALE: 30/1
(VIEW ROTATED 90°C.W.)
(4.60) NOTES:

1. Die thickness allowable is 0.279+0.0127 (0.0110+0.0005 inches).

‘ 2. Dimensioning & tolerances per ASME. Y14.5m-1994.
1 - H_H H_H EHHHHMHHH [H H_H H_H - (130 /3\ Datum plane H located at mold parting line and coincident
|

with lead where lead exits plastic body at bottom of parting line.

A At reference datum and does not include mold flash or protrusions,
and is measured at the bottom parting line. Mold flash or protrusions
shall not exceed 0.15mm on the package ends and 0.25mm between
the leads.

|
\
s80) oy

. (3.20)

A The lead width dimension does not include dambar protrusion.

|
Allowable dambar protrusion shall be 0.07mm total in excess of
the lead width dimension at maximum material condition. Dambar
\

cannot be located on the lower radius or the foot. Minimum space

between protrusions and an adjacent lead should be 0.08mm.

(36X 0.50) —~| -— (38X 0.28) 6. This part is compliant with JEDEC specification MO-153 variation BDT-1

TYPICAL RECOMMENDED LAND PATTERN
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CEERER

1. KEHICEBSALER. VI I 7ELUChLICEEY HERE. FEARQOBES. WAGIEHATEILOTY . BEHROBE - X T LDH I
BWT, BE, VI LIz 7ELVINALICHEET ZEREEAT HHEICIE. BEHROFRITEVTT>TEEL, BE, VI FIz7ELVUALICHE
BEY HEROBAICER L TELBE (BEHRFLEEZBFVTICELLBELE#FET, UTRLTYT.) ITEL. S#HE. —Z0EEZAVERA,

2. LG AEREFICRHBSIALUKT 4. B, R, TOYSL, PLTYXL, BABRRAZEORMFEROERICER L TRELEE=EOHFTE, &4
EZOMDOMMAEECHT SRELLIFIASICHTHIERISONT, HitlE, AMLORAZTIBDOTEEL. FLREZAILOTEHY FH A,

3. HHE, AEMCEDELUFLEIBE=HORKFIE. EFETOMONMMEREFALHET SLOTEHY FEA,

4, HpMRE SBELE—BEMOLY. RE. RE. ER. UA—XIUTZFYLYT, F0M. FEYICERALAVTEIL, hhdEE, ®E. 5
YR—RIVP=ZFYUTHFIZEYELCLEFICEAL, Stk —YZ0HEEZEVEEA,

5. Hit(d, BHHIOREKESE MZLKE) BLUTEREKE] CHBLTHY . EREKEL, UTISRTARICHSMNERINILEBERILTEYET.
BHEKEE . oV Ea—%., OAHER. BIEHR. SRS LUGHAMKER. AVHER. RE. IEEE. S—V LR EXRA0RY %

EREKEE AR (BBHE. TE. MME). KEHE (E8). KFEBEEHKE. SRIFREARIIATL, EERLFHNEES

LUMBF F—2o— FEFICLYSEEYE. BREABEATERETEL TV ILDERE, EELEH - BSRICATERIFTAREDNH HME - VAT L (£
MHBFEE. AMACEORAAERATI30%). L LISREYMMBEERESEISTNOHIMB - VR TL (FEMBL., BEPHRE. RFHHEIR
TL, MEERESRTL TS5V MEEORTL, BEEHES) (CEASNLIILEZERLTELT. ChoDARICERT S LEFROTVERA, St
DTF—BY—b, A—F—IZaF7LGEEDFFLAV FEFBTIEAETUARBUREFEALLCLICKYBENE LGS, YHE—YZOEEZEAVE
Hho

6. HHMULEFERAOKE. RFOMIER (FT—2L— b, A—HF—< a7, 7IU5—>ar/—h, EEMENY RT VI ISEHO TEEET NS ZD
FEALO—MHMLEERIE] %) 2CHEAOL, SHAABRET IRAENR. BDEEREEHE. M, REFHTOMBERHFOEBENTIERC LS,
BEEHOHELBA TLUHURE CHEASAESEORE, BHEOTESGRLUVBERITOEELTE, SE. —YZ0EFEEVERA,

7. HiE, ZHAUSKOKBESLCEFEEOALICEOTVETA, FERUREHIERTHENSRELY ., FAKGICL>TIIERBELLY T 2580 HY
FY, T, BHEKEF. T4 - - FFCBVTEHEEYE. BRABEAGEGLEEEL TV LOERE. MRARBHET o TEYELA. RITHH
WEOMEE(LREBENELBETHo>TH, ABER. KKBHTOMUSHBESZEELIBARVE D, BEKOBZICHENT, TRHEE. EHEXE
HEUBREEMLRE, BESEHEZL VS LN—FYIIT7ELIVY I F I T7OREFHEFT O TS, HIZ. 42V YT I 7IE, BRTOR
SEIEEEE T, BEHRDHERE - VATLLLTORERIIZEEHROEETITo>TLESL,

8. LHHIOBRBEESMHZFOHFMOFTHELTL, HRERNCLTLUHEEROFITEMER (LS, THAIKEBLTIK, BEOMENEH - HAEZHAKT S
EU RoHS #5$%. BRINIESSLUVRAZTHABTNS X, hHZERICEETHES THACESL, M IEFTELVRAZETFLANI EIZKY
ELBEICALT, Sk, —Z0EEZEEVERA.

9. HHMUSBLUHEMEENNDETSLCRAICEYRIE - A - REEZRZIE SN TUVIHE - DRATLICFERAT S LFTEERA, BHBABLUHENE
Wi, REFCEBESFTIEHEEE. BRESIUVIRGIIHT EEEEZHDEAES S ERSNINEOHLEEFEEREETL TSN,

10. BEHMNUHBREE=FICETZFINLGEICE, BAICHZRE=FIHL T, ATTESHICEHOERMEENT SEFEESIOEVELET,
1. WVEDRATH-TH, FEHNOLBELBZ—BELHOXEICLIFMDREEFICEACERELBERTHILEHELET.
12, AERICRBEATVIATELFEHBRITOVTIFHLRANTENEL L, SHOERELEZITEMEE(FLEL.

GEN AERITBVTEASATND &) &E LAY R ILY FOZIZRBASHELVLRYR TLY FOZ) AKX SHAEEY. BIENICXET S
SRHEOVET,

(2) AAMIBVTHERASIATLS TEHER) LF F1ICBVTERSh-SHOME. RERKZVWVET,
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