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MAX17501
60V. 500mA. B/INR~F. BE.
B4 B E B DC-DCiE A58

ABSOLUTE MAXIMUM RATINGS

VINTO GND o -0.3V to +70V Continuous Power Dissipation (Tp = +70°C)

EN/UVLO t0 GND ..o -0.3V to V|N + 0.3V 10-Pin TDFN (derate 14.9mW/°C above +70°C)

LXtO PGND ....oooiiiiiiiiie -0.3V to +70V (multilayer board) ........cocoiiiiiiii 1188.7mwW
FB, RESET, COMP, SS 10 GND.......ccoocvviiiiiiiiiiis -0.3Vto 6V Operating Temperature Range ................cc..... -40°C to +125°C
Ve 10 GNDL -0.3V to +6V Junction Temperature .........cccocvvvviiiiiiiiie +150°C
GNDto PGND .......cccevvnn. ...-0.3V to +0.3V Storage Temperature Range.................. ...-65°C to +160°C

LX Total RMS CUIrent.......cooovviiiiiiiecceeeeeee e, +1.6A Lead Temperature (soldering, 10s) +300°C
Output Short-Circuit Duration............ccccceeviiiiiiennn. Continuous Soldering Temperature (reflow) .......ccccviiiiiiiiie +260°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion of the device at these or any other condlitions beyond those indicated in the operational sections of the specifications is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

PACKAGE THERMAL CHARACTERISTICS (Note 1)

Thermal Resistance
TDFN
Junction-to-Ambient Thermal Resistance (8y4) -...... 67.3°C/W Junction-to-Case Thermal Resistance (8y¢) ............ 18.2°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations, refer to china.maximintegrated.com/thermal-tutorial.

ELECTRICAL CHARACTERISTICS

(VIN = 24V, VanDp = VeanD = 0V, Cyin = Cyee = 1uF, Ve = 1.8V, Cgg = 3300pF, Vg = 0.98 x VoyT, LX = unconnected, RESET =
unconnected. Ta = Ty = -40°C to +125°C, unless otherwise noted. Typical values are at Ty = +25°C. All voltages are referenced to GND,
unless otherwise noted.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP  MAX | UNITS
INPUT SUPPLY (V|n)
Input Voltage Range VIN 4.5 60 \
lIN-SH Ven = 0V, shutdown mode 0.9 3.5 pA
Input Supply Current Normal switching Vin = 12V 3.7 5.2
'IN-5w mode, Voomp = 0.8V | v} = 24V 5 6.75 A
IN
ENABLE/UVLO (EN/UVLO)
VENR VEN rising 1.194 1218 1.236
EN Threshold VENE Ven falling 1.114 1135 1.156 V
VEnN-TRUESD | VEN falling, true shutdown 0.75
EN Input Leakage Current lEN 7 200 nA
LDO
Ve Output Voltage Range Voo ?\2/v<<V{/h|lN<<1 gg\’/?g“n/j;j/lsg;; gm' 465 5 535 v
Ve Current Limit lvce-MAX Ve = 4.3V, VN = 12V 17 40 80 mA
Ve Dropout Vee-po ViN = 4.5V, lyce = 5mA 41 \
Ve UVLO Vce-UvR Vee risi.ng 3.85 4 4.15 v
Vco-UVE Vc falling 3.55 3.7 3.85
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MAX17501
60V. 500mA. B/INR~F. BE.
B4 B E B DC-DCiE A58

ELECTRICAL CHARACTERISTICS (continued)

(ViN = 24V, VgnD = VpghD = 0V, Cyin = Cycc = 1uF, Ve = 1.5V, Cgs = 3300pF, VEg = 0.98 x VouT, LX = unconnected, RESET =
unconnected. Ta = T = -40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C. All voltages are referenced to GND,
unless otherwise noted.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP  MAX | UNITS
LX
VEN = 0V, Tp = +25°C,
LX Leakage Current | 1 A
° XLKG ] Vix = (Vpanp + V) 10 (Vin - 1V) "
SOFT-START (SS)
Switchover to Internal Reference-
Voltage Threshold VssTH 863 880 898 mv
Charging Current Iss Vgg = 0.5V 4.7 5 53 pA
FEEDBACK (FB)
MAX17501E, 6.8 12 17 LA
. VEg = 3.3V
FB Input Bias Current IFB Ta = +25°C
MAX17501F, 6.8 12 17 A
VEg = 5V ’ H
OUTPUT VOLTAGE (VouT)
MAX17501E only 3248 3.3 3.352
Output Voltage Range
MAX17501F only 4.922 5 5.08
CURRENT LIMIT
Peak-Current-Limit Threshold IPEAK-LIMIT 0.585 0.685 0.795 A
Runaway-Current-Limit Threshold IRUII_\III\A;I\I/xAY_ 0.73 0.865 1 A
Valley Current-Limit Threshold ISINK-LIMIT 0.3 0.35 0.4 A

TIMING

Vs > 560 600 640

V :
Switching Frequency fow VOUT HICF MAX17501E/F KHz
F8 < 280 300 320
VOUT-HICF
Events to Hiccup After Crossing ’
Runaway-Current Limit
VouTt Undervoltage Trip Level to : . o
Cause Hiccup VOUT-HICE Vgg > 0.95V (soft-start is done) 69.14 7114 73.14 %o
HICCUP Timeout 32,768 Cycles
Minimum On-Time tON_MIN 85 120 ns
Maximum Duty Cycle DMAX \FZE(BB = 098 xVFB- | \ax17501E/F 92 94 96 %
LX Dead Time 5 ns
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MAX17501

60V. 500mA. /IR~ SRE,
[5] 45 P& [ BUDC-DCHy 1 88

ELECTRICAL CHARACTERISTICS (continued)

(ViN = 24V, VgnD = VpghD = 0V, Cyin = Cycc = 1uF, Ve = 1.5V, Cgs = 3300pF, VEg = 0.98 x VouT, LX = unconnected, RESET =
unconnected. Ta = T = -40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C. All voltages are referenced to GND,
unless otherwise noted.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
RESET
RESET Output Level Low IRESET = TMA 0.02 \Y
EIiEgShET Output Leakage Current Vg = 1.01 x VouT, Ta = +25°C 0.45 pA
Vouyrt Threshold for RESET .
VouT- Vgg fall . 2. 4. %
Assertion OUT-OKF rg falling 90.5 92.5 94.5 %6
Vouyrt Threshold for RESET - o
Deassertion VOUT—OKR VFB rsing 93.5 955 97.5 %o
RESET Deassertion Delay After
1024 I
FB Reaches 95% Regulation 0 Cycles
THERMAL SHUTDOWN
Thermal-Shutdown Threshold Temperature rising 165 °C
Thermal-Shutdown Hysteresis 10 °C

Note 2: All limits are 100% tested at +25°C. Limits over temperature are guaranteed by design.
Note 3: Guaranteed by design, not production tested.
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MAX17501
60V, 500mA. #B/MR~F. BRE.
5147 B E B DC-DCHy #2%

BT (451

(VIN =24V, Vanp = VegnD = 0V, Cyin = Cycce = 1uF, Ven = 1.5V, Cgg = 3300pF, Vg = 0.98 x VoyT, unless otherwise noted.)
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EFFICIENCY vs. LOAD CURRENT
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MAX17501
60V. 500mA. B/INR~F. BE.
B4 B E B DC-DCiE A58

AT (ER1E(5E)

(VIN =24V, Vanp = VegnD = 0V, Cyin = Cycce = 1uF, Ven = 1.5V, Cgg = 3300pF, Vg = 0.98 x VoyT, unless otherwise noted.)
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MAX17501

60V. 500mA. B/INR~F. BE.
B4 B E B DC-DCiE A58

HH T IERFIE ()

(VIN =24V, Vanp = VegnD = 0V, Cyin = Cycce = 1uF, Ven = 1.5V, Cgg = 3300pF, Vg = 0.98 x VoyT, unless otherwise noted.)
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MAX17501
60V. 500mA. B/INR~F. BE.
B4 B E B DC-DCiE A58

S E
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MAX17501
60V, 500mA. #B/MR~F. BRE.
5147 B E B DC-DCHy #2%
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60V. 500mA. /IR~ SRE,

E2ih il
MAX 175012 £ 5 /5 28 T 764 6VEGOVER IR, 3REE A

BOOMAT B Biit, BNTEREESCEN, MHREBER
FE£1.6% AR,

BEXAEEEARHEN, ABETER, ATREE
SHARBEERPRERE, REBEBIPWMELE S
SHERABMABONENMELERREELS T L, B
e EFHE, SihpEiEMOSFETRHEH AES®E, R
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UVLOM B S & B/ XM MR s, AEVeck MR E S
o R S 1A40mA (B EE) R, A8 AR RD M IRIK
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FFEE
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FFRITIE, RIPEMRES, KT RBENBHE, BRER

RESET#H
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Fit B
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MAX17501

60V. 500mA. /IR~ SRE,

Bz 5 2

BN B EELFE
Buck## BN EESMABRBEERMAN BT LLTER
REGUK Bifto FFRINZE . E1E B R B MUK FT 7 VR B9 I -
EBESORRET BENAANBTHNER, BHENSHX
MEAFERNRTBWAES, TWRBP, AT RIER
EREN, BWERXTRER, WA\ BENXB&/NUF
BE, RANEFEFHTH—DE/NEWAN BIFENS0L,
FHFREBRSGTAANRZHNAD, NZBIuFEEER
HE—TEBRER, AANBDRBERRKNBERLT, 4%
NHMAEEBSSROHEE B M,

FB I FE
HEEB/EIE, DT E=AXENERSE. HRE
(L), BRMEAER(Isar) AR E R BE(RDCR)o A E B
B, TEBRE-ELUEBERSERTEHEMA BRLIRG
b8, LIRE S8, RMSE RS, BREMIZRRER KX,
WRLRREER, WERERS, ERNERBHELES,
th &K ERNIZRAFE, YE- SO ERSEY BT
XFI30% (LIR = 0.3), #EBAEBRBRRT. MEZERER
TR, FERME MAEER, WH BERRENALIRR
THRE, XRUT.

_ Vour x(Vin - Vour)
V|N X fSW X IOUT x LIR

=1 EFBERK

[E] 2 B EBIDC-DCHr 85

Hd, Vine VoutHllouTHIEFRE, S FMAX17501E/

MAX17501F3k 1%, JFX3RE A600kHz, EFHEERITE

ENRRERR, FEBHRRTAETESTER, HERNBERA

=Ko

HERENHRMEE(IATBARES, UHFEREREIERE
TIIBR(SF TS, Ipeak—umiT (F2E1{E) = 0.8A)IL

ANAREEZEBM, SHERFEFTEEMNBEX—FEX

89 88 3 (B 20 Coilcraft LPS6235 & 41 B %),

S 31, AMAX17501E/MAX17501F4 5 895VF03.3VE

Tk BEN BEFERK,

HIt BB
TURAT, XREREREEOER, XTREEH S
BHELE, BHBENRNBEXFAGEAHHEAS
T BIB0% B BE 13, B R B MR 32 R A 3% U,
B B HOT .

1 y ISTEP X tRESPONSE

Cout ==

ouT =3 Nour
0.33 1

tRESPONSE = (? + @)

R, IsTep A A BIRF K, tRespoNSEN I3 H 28 B9 U K7
BHE, AVouTHAFT AN E E BERZE, fcHMIREGHE
i?_lﬁéﬁi%o fcﬁﬁiﬁﬁﬁfswﬂj\]1/8§1/100

S F 5 23% FEMAX17501E/MAX17501F#4 sk 5VF03.3VE E
B BENORH L BE,

Vour (V) louT (Max) (mA) L (uH) MINIMUM IgaT (MA) SUGGESTED PART
5 500 47 800 Coilcraft LPS6235-473ML_
3.3 500 33 800 Coilcraft LPS6235-333ML_
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MAX17501

60V. 500mA. /IR~ SRE,

R EERWHBER

[E] 2 B EBIDC-DCHr 85

Vourt (V) louT (Max) (mA) TYPE VOLTAGE RATING (V) SUGGESTED PART
5 500 10uF/1206/X7R 6.3 Murata GRM31CR70J106KA01L
33 500 10uF/1206/X7R 6.3 Murata GRM31CR70J106KA01L
B BB EILFE IhEFEH

RUEIEASHEEERSBEH—TATRSE, ESSSIHFA
GNDz EEEMNTER, REBHWENEY,
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