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Absolute Maximum Ratings

(All voltages referenced to GND.) IiIN (DC Operating)(Note 1)........ccccoiiiiiiiiiiiicececeee 1.0A
IN 10 GND......oiiiii e -40V to +40V Continuous Power Dissipation (Tp = +70°C)

IN 20 OUT .o -40V to +40V TQFN (derate 20.8mW/°C above +70°C) ................... 1667mwW

....=0.3V to +40V Operating Temperature Range.............ccccceeennee -40°C to +125°C

...................................................................... -40V to +40V Maximum Junction Temperature ............ccccccceevveeennen.... +150°C

Storage Temperature Range..............ccccceeene. -65°C to +150°C

............................. -0.3V to +6V Lead Temperature (soldering, 10s) +300°C

-0.3V to min(V|n, 1.22V)+0.3V Soldering Temperature (reflow).......c.cccccoeveviieennienne +260°C
............................................... -0.3V to min(V|y, 5V)+0.3V

Note 1: DC current is also limited by the thermal design of the system.

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.

Package Thermal Characteristics (Note 2)

TQFN
Junction-to-Ambient Thermal Resistance (8j4) ............ 48°C/W Junction-to-Case Thermal Resistance (8yc).......cccc.... 10°C/W

Note 2: 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 = 4.5V to 36V, Tp =-40°C to +125°C, unless otherwise noted. Typical values are at V| = 24V, RggT| = 12kQ, Tp = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
IN Voltage VIN 4.5 36 \Y,
Shutdown IN Current ISHDN VEN = 0V, VRVEN = 5V 6.6 16 MA
VEN = 0V, VRVEN = 5V,
Shutdown OUT Current loFF VouT = 0V 0.1 2 MA
Reverse IN Current IIN_RVS VN = -40V, VouTt = Venp = 0V -35 -21 MA
Supply Current N V|N = 15V, VRVEN = OV 530 800 MA
) VN rising 32 33 34.3
Internal Overvoltage Trip Level VovLo - \Y
V)N falling 30.3 32 33.7
. V)N falling 17.5 18.5 19.5
Internal Undervoltage Trip Level VuyvLo — \Y
VN rising 18.2 19.2 20.2
Overvoltage Lockout Hysteresis % of typical OVLO 3 %
External OVLO Adjustment (Note 4) 6 36 Vv
Range
External OVLO Select Threshold
Voltage VSEL_ovLo 0.3 0.4 0.5 \Y,
External OVLO Leakage lovLo LEak | VovLo < 1.2V -100 +100 nA
External UVLO Adjustment (Note 4) 45 24 v
Range
External UVLO Select Threshold
Voltage VSEL_uvLO 0.3 0.4 0.5 \%

Maxim Integrated 2
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Electrical Characteristics (continued)
(ViN=4.5V to 36V, Tp =-40°C to +125°C, unless otherwise noted. Typical values are at V| = 24V, RggT| = 12kQ, Tp = +25°C.) (Note 3)
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

External UVLO Leakage luvLo LEAK | VuvLo <1.2V -100 +100 nA

BG Reference Voltage VBg 1196  1.220 1.247 \Y

CLHS Voltage VCLHS Source 100pA 23 3.5 \Y

INTERNAL FETs

Internal FETs On-Resistance RoN ILoap = 100mA, V|y 2 8V 190 370 mQ

Current-Limit Adjustment Range ILim 0.15 1.0 A

L 0.15A <1y <0.3A -20 +20
Current-Limit Accuracy %
0.3A<I m<1.0A -10 +10

FLAG Assertion Drop Voltage Increase (V|N - VouT) drop until FLAG

Threshold VFA asserts, V|N = 24V 400 600 800 mv

FLAG Output Logic-Low Voltage IsiInk = TMA 0.4 Vv

FLAG Output Leakage Current VN = VELAG = 5V, flag deasserted 2 MA

Reverse-Current Blocking

Threshold VRIB VouT - VIN 25 100 250 mV

Reverse-Blocking Supply Current IRBL Vourt - VIN > 130mV, current into OUT 430 700 pA

LOGIC INPUTS

HVEN Threshold Voltage VHVENTH 1 3.5 Vv

HVEN Threshold Hysteresis %

HVEN Input Current IHVEN VRVEN = 36V 26 41 pA

HVEN Input Reverse Current IHVEN_R VN = VRVEN = -36V -43 -28 pA

EN, RIEN, CLTS1, CLTS2, Vv 14 Vv

CLTS_MODE Input Logic-High IH :

EN, RIEN, CLTS1, CLTS2,

CLTS_MODE Input Logic- Low ViL 0.4 v

EN, RIEN, CLTS1, CLTS2,

CLTS_MODE Input Leakage ILEAK Viogic =5V -1 +1 MA

Current

DYNAMIC (NOTE 5)

. ) From OFF to ON (see Table 2),
Switch Turn-On Time toN RLoAD = 240Q, Coyr = 470uF 500 us
. ) From ON to OFF (see Table 2),

Switch Turn-Off Time t 3 ]
OFF RLoAD =47Q, Cout = 1uF !

Overvoltage Switch Turn-Off From (\i'N >OVOVLO) o

Time torr_ovp | (Vout =80% of ViN_ovLo). 3 Hs

RLoap =47Q
Overcurrent Switch Turn-Off Time tOFF_ocP After tg| ANK 3 us
Maxim Integrated 3
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Electrical Characteristics (continued)
(ViN=4.5V to 36V, Tp =-40°C to +125°C, unless otherwise noted. Typical values are at V| = 24V, RggT| = 12kQ, Tp = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

From (ViN_uviLo < VIN < VIN_ovLo)

IN Debounce Time tDEB and (EN = high or HVEN = low) to 14 16.5 19 ms
Vout = 10% of V|

Blanking Time tBLANK 17.8 21 241 ms

Autoretry Time tRETRY ?{tzreb(ljaenakslzgége from lout > Iim to 527 620 713 ms

THERMAL PROTECTION

Thermal Shutdown 150 °C

Thermal Shutdown Hysteresis 30 °C

Note 3: All devices are 100% production tested at Tp = + 25°C. Specifications over the
operating temperature range are guaranteed by design.
Note 4: All timing is measured using 20% and 80% levels.

B [

AUTORETRY VERSIONS
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SR T VR (2E)
(CiN = 1WF, CouT = 14F, Ta = +25°C, unless otherwise noted.)
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SR T VR (2E)
(CiN = 1WF, CouT = 14F, Ta = +25°C, unless otherwise noted.)

REVERSE BLOCKING RESPONSE FLAG RESPONSE
MAX 14588 toc1 MAX 14588 toc14
VRIEN = 3V R =240Q
Vin SUDDEN SHORT
o 20Vidiv APPLIED AT OUT
VIN
Vout oV 20V/div
20V/div
ov Vout
VELAG 20V/div
5V/div ov
lout VFLAG
10A/div 5V/div
200us/div 1ms/div
CURRENT-LIMIT RESPONSE CURRENT LIMIT-RESPONSE
MAX 14588 toc1 MAX 14588 toc1
100mA 100mA
TO SUDDEN TO SHORT
SHORT ON OUT ON OUT WITH 1A/s
VIN VIN
20V/div 20V/div
oV oV
Vout Vout
20V/div 20V/div
oV oV
louT lout
500mA/div 500mA/div
0A 0A
10ms/div 100ms/div
BLANKING TIME RETRY TIME
MAX14588 toc17 MAX14588 toc1
AUTORETRY AUTORETRY
Vout Vout
500mV/div 500mV/div
4ms/div 100ms/div
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