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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 conditions 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
TDFEN
Junction-to-Ambient Thermal Resistance (8a) ....... 67.3°C/W Junction-to-Case Thermal Resistance (8c) ............ 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

(ViNn = 24V, Vanp = Vpeanp = 0V, Cyin = 2.2uF, Cyce = 14F, Ven = 1.5V, Cgg = 3300pF, Vrg = 0.98 x VouT, LX = unconnected,
RESET = unconnected. Tp = Ty = -40°C to +125°C, unless otherwise noted. Typical values are at Ta = +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 37 52
INSW | mode, Voowp = 0.8V | vy = 24V 5 e | ™
IN
ENABLE/UVLO (EN/UVLO)
VENR VEN rising 1.194 1218 1.236
EN Threshold VENE Ve falling 1.114 1135 1.156 \Y
VEN-TRUESD | VEN falling, true shutdown 0.75
EN Input Leakage Current lEN VEN = VN = 60V, Tp = +25°C 7 200 nA
LDO
Ve Output Voltage Range Vce ?\2/V<<V\|/,\|‘N<<1 ggvognné A<<|Vlsgc<<1gmﬁ’ 4.65 5 5.35 Vv
Ve Current Limit lvco-MAX Vee = 4.3V, Vin= 12V 17 40 80 mA
Ve Dropout Vee-no VIN = 4.5V, lyce = 5mA 4.1 \Y
Voo UVLO Vee-uvR Vee I’iSi.ﬂg 3.85 4 4.15 v
Vee-UvE Vo falling 3.55 37 3.85
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ELECTRICAL CHARACTERISTICS (continued)
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(ViNn = 24V, VanD = VeanD = 0V, Cyin = 2.2uF, Cycc = 14F, Ven = 1.5V, Cgg = 3300pF, Vg = 0.98 x VoyT, LX = unconnected,
RESET = unconnected. Tp = Ty = -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
? LXLKG ] vy = (Veanp + V) 10 (Vin - 1V) i
SOFT-START (SS)
Switchover to Internal
Reference Voltage Threshold Vss-TH 863 880 8% mv
Charging Current Iss Vgg = 0.5V 4.7 5 53 HA
FEEDBACK (FB)
MAX17502E, 6.8 12 17 LA
. Vg = 3.3V
FB Input Bias Current IFB Ta = +25°C
MAX17502F, 6.8 12 17 A
VEg = 5V ’ H
OUTPUT VOLTAGE (VouT)
MAX17502E only 3.248 3.3 3.352
Output Voltage Range Vourt \
MAX17502F only 4.922 5 5.08
CURRENT LIMIT
Peak-Current-Limit Threshold IPEAK-LIMIT 1.35 1.6 1.85 A
Runaway-Current-Limit IRUNAWAY- 155 18 205 A
Threshold LIMIT
Valley Current-Limit
Thresyhold ISINK-LIMIT 0.56 0.65 0.74 A
TIMING
VEg >V : 560 600 640
Switching Frequency fow FB = "OUTHICE | \1aX17502E/F kHz
VEB < VOUT-HICF 280 300 320
Events to Hiccup After
Crossing Runaway Current 1
Limit
Maxim Integrated 3
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ELECTRICAL CHARACTERISTICS (continued)

(ViNn = 24V, VanD = VeanD = 0V, Cyin = 2.2uF, Cycc = 14F, Ven = 1.5V, Cgg = 3300pF, Vg = 0.98 x VoyT, LX = unconnected,
RESET = unconnected. Tp = Ty = -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
Vouyt Undervoltage Trip . o
Level to Cause Hiccup VOUT-HICF Vgg > 0.95V (soft-start is done) 69.14 7114 7314 %
Hiccup Timeout 32,768 Cycles
Minimum On-Time tON_MIN 85 120 ns
Maximum Duty Cycle DMAX VB = 0.98x MAX17502E/F 92 94 2 %
VFB-REG
LX Dead Time 5 ns
RESET
RESET Output Level Low IRESET = TMA 0.02 \
RESET Output Leakage
VEg = 1.01 x V Ta= +25° 4 A
Current High FB 01xVour, Ta= +25°C 045 W
Vouyrt Threshold for RESET .
VouT- Vgg fall . 2. 4. %
Assertion OUT-OKF rg falling 90.5 92.5 94.5 %
Vout Threshold for RESET L o
Deassertion VOUT-OKR VEg rising 93.5 95.5 97.5 %o
RESET Deassertion Delay
after FB Reaches 95% 1024 Cycles
Regulation
THERMAL SHUTDOWN
Thermal-Shutdown Threshold Temperature rising 165 °C
Thermal-Shutdown 10 oC
Hysteresis

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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BT (451

(VN =24V, Vanp = VegND = 0V, Cyn = 2.2uF, Cyce = 1uF, VEn = 1.5V, Cgg = 3300pF, VEg = 0.98 x Vour, unless otherwise noted.)
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HH T IERFIE ()

(VN =24V, Vanp = VegND = 0V, Cyn = 2.2uF, Cyce = 1uF, VEn = 1.5V, Cgg = 3300pF, VEg = 0.98 x Vour, unless otherwise noted.)
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(VN =24V, Vanp = VegND = 0V, Cyn = 2.2uF, Cyce = 1uF, VEn = 1.5V, Cgg = 3300pF, VEg = 0.98 x Vour, unless otherwise noted.)
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(VN =24V, Vanp = VegND = 0V, Cyn = 2.2uF, Cyce = 1uF, VEn = 1.5V, Cgg = 3300pF, VEg = 0.98 x Vour, unless otherwise noted.)
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