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ABSOLUTE MAXIMUM RATINGS

INTO GND ..o -0.3V to +30V
IN Clamp (internal shunt) Current...........ccooceoviiiiiiiiiince, 5mA
VCCIOGND ... ...-0.3Vto +13V
FB, COMP, UVLO/EN, RT,CSto GND ..................... -0.3Vto +6V
UFLG t0 GND ..o -0.3V to +30V
NDRVt0 GND ..o -0.3Vto (Vcc + 0.3V)

Continuous Power Dissipation (Ta = +70°C)
10-Pin uMAX (derate 5.6mW/°C above +70°C)........ 444.4mW

Operating Temperature Range .............ccccocoeee. -40°C to +85°C
Storage Temperature Range ..........ccccccooevvonn. -65°C to +150°C
Junction Temperature ... +150°C
Lead Temperature (soldering, 10S) .......cccccoovvviiiiiiiinnnnn. +300°C
Soldering Temperature (reflow) .........c.cccoiieiiiiiiiiie +260°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation 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.

ELECTRICAL CHARACTERISTICS

(VIN = +12V (for MAX17500, bring VIN up to 23.6V for startup), 10nF bypass capacitors at IN and Vcc, R12 = 15kQ (MAX17499A/
MAX17500A), R12 = 7.5kQ (MAX17499B/MAX17500B), R15 = 1kQ, C6 = 100nF (see the Typical Application Circuit), NDRV = open,
VUVLO/EN = +1.4V, VFg = +1.0V, COMP = open, Vcs = 0V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

(Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
UVLO/STARTUP
Bootstrap UVLO Wake-Up Level VsuvR | VIN rising (MAX17500 only) 19.68 21.6 23.60 V
Bootstrap UVLO Shutdown Level VSUVF VN falling (MAX17500 only) 9.05 9.74 10.43 Vv
UVLO/EN Wake-Up Threshold VULR2 | UVLO/EN rising 1.218 1.23 1.242 Vv
UVLO/EN Shutdown Threshold VULF2 UVLO/EN falling 1.14 1.17 1.20 V
UVLO/EN Input Current luvLo VUVLO/EN £ 2V -50 +50 nA
UVLO/EN Hysteresis 60 mV
IN Supply Current In UVLO ISTART Zg’i;t::g’u'\xg 7500 only when in 50 90 LA
IN Input Voltage Range VIN MAX17499 only 9.5 24.0 \
UVLO/EN to UFLG Propagation UVLO/EN steps up from 1V to 1.4V 3
Delay (Figure 3) UVLOJEN steps down from 1.4V to 1V 06 HS
UVLO/EN to NDRV Propagation tEXTR UVLO/EN steps up from 1V to 1.4V 3 10 ms
Delay (Figure 3) textE | UVLOJEN steps down from 1.4V to 1V 150 210 300 us
| {BUVR VN steps up from 9V to 24V (MAX17500 5
Bootstrap UVLO Propagation only)
Delay tBUVF VIN steps down from 24V to 9V ’ He
(MAX17500 only)
UFLG Low Output Voltage VUFLG IUFLG = 5mA sinking 0.8 Y
gihgn?lgh Output Leakage VUFLG = 25V 0.1 1 UA
INTERNAL SUPPLY
Vce Regulator Set Point Vocgp | VIN = 10.8V10. 24V, sinking TpAT0 20mA | 5 105 v
from Vce
IN Supply Current After Startup IIN VIN = 24V 2 4 mA
Shutdown Supply Current UVLO/EN = low 50 90 uA
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = +12V (for MAX17500, bring VIN up to 23.6V for startup), 10nF bypass capacitors at IN and Vcc, R12 = 15kQ (MAX17499A/
MAX17500A), R12 = 7.5kQ (MAX17499B/MAX17500B), R15 = 1kQ, C6 = 100nF (see the Typical Application Circuit), NDRV = open,
VUVLO/EN = +1.4V, VFB = +1.0V, COMP = open, Vcs = 0V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

(Note 1)

PARAMETER SYMBOL | CONDITIONS MIN TYP MAX UNITS
GATE DRIVER
Driver Output Impedance RoN(Low) | Measured at NDRV sinking 100mA 2 4 o
RoN(HIGH) | Measured at NDRV sourcing 20mA 4 10
Driver Peak Sink Current 1 A
Driver Peak Source Current 0.65 A
PWM COMPARATOR
Comparator Offset Voltage VPWM Vcomp - Vcs 1.24 1.38 1.54 Vv
CS Input Bias Current Ics Vcs = 0V -4 +4 PA
Comparator Propagation Delay tPWM Change in Vcs = 0.1V 60 ns
CURRENT-LIMIT COMPARATOR
Current-Limit Trip Threshold Vcs 900 1000 1100 mV
CS Input Bias Current Ics Ves = 0V -4 +4 PA
Efggg?;g: Ezliytgc,)\lrng tPDCS 100mV overdrive 60 ns
IN CLAMP VOLTAGE
IN Clamp Voltage VINC 2mA sink current (Note 2) 241 26.1 29.0 \
ERROR AMPLIFIER
Voltage Gain RLoaD = 100kQ 80 daB
Unity-Gain Bandwidth RLoAD = 100kQ, CLoaD = 200pF 2 MHz
Phase Margin RLoAD = 100kQ, CLoaD = 200pF 65 Degrees
FB Input Offset Voltage +1 mV
COMP High Voltage lcomp = OA 2.8 V
COMP Low Voltage lcomp = 0A 1.1 V
Source Current 0.5 mA
Sink Current 0.5 mA
Reference Voltage VREF (Note 3) 1.230 Y
Reference Voltage Accuracy -1.5 +1.5 %
FB Input Bias Current -50 +50 nA
COMP Short-Circuit Current 8 mA
DIGITAL SOFT-START
NDRV
Soft-Start Duration tss 1984 cycles
faw = 350kHz 5.6 ms
Reference Voltage Steps Durin
Soft-Start ° i ° 81 Steps
Reference Voltage Step 39.67 mV
NAXINN 3
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = +12V (for MAX17500, bring VIN up to 23.6V for startup), 10nF bypass capacitors at IN and Vcc, R12 = 15kQ (MAX17499A/
MAX17500A), R12 = 7.5kQ (MAX17499B/MAX17500B), R15 = 1kQ, C6 = 100nF (see the Typical Application Circuit), NDRV = open,
VUVLO/EN = +1.4V, VFB = +1.0V, COMP = open, Vcs = 0V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)
(Note 1)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP  MAX | UNITS
OSCILLATOR
Oscillator Frequency Range fosc 50 2500 kHz
. fosc = 200kHz to 800kHz -10 +10
Oscillator Frequency Accuracy %
fosc = 50kHz to 2500kHz -20 +20
NDRV Switching Frequency ¢ MAX17499A/MAX17500A, fsw = fosc/2 25 625 KHz
(Note 4) sw MAX17499B/MAX175008B, fsw = fosc/4 125 625.0
. MAX17499A/MAX17500A 50
Maximum Duty Cycle DmAax %
MAX17499B/MAX17500B 75

Note 1: All devices are 100% tested at Ta = +85°C. All limits over temperature are guaranteed by characterization.

Note 2: The MAX17500 is intended for use in universal input power supplies. The internal clamp circuit at IN is used to prevent the
bootstrap capacitor (C1 in Figure 1) from charging to a voltage beyond the absolute maximum rating of the device when
UVLO/EN is low (shutdown mode). Externally limit the maximum current to IN (hence to clamp) to 2mA maximum when
UVLO/EN is low. Clamp currents higher than 2mA may result in a clamp voltage higher than 30V, thus exceeding the
absolute maximum rating for IN. For the MAX17499, do not exceed the 24V maximum operating voltage of the device.

Note 3: VREeF is measured with FB connected to COMP (see the Functional Diagram).

Note 4: The oscillator in the MAX17499A/MAX17500A is capable of operating up to 2500kHz. However, the NDRV switching fre-
quency is limited to operate up to 625kHz. Thus, the oscillator frequency for the MAX17499A/MAX17500A must be limited to
1250kHz (maximum).

BT (E4F14
(VUVLOJEN = +1.4V, VEB = +1V, COMP = open, Vcs = 0V, Ta = +25°C, unless otherwise noted.)
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(VUVLOJ/EN = +1.4V, VFB = +1V, COMP = open, Vcs = 0V, Ta = +25°C, unless otherwise noted.)
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(VUVLOJEN = +1.4V, VFB = +1V, COMP = open, Vcs = 0V, Ta = +25°C, unless otherwise noted.)
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