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Absolute Maximum Ratings

-0.3V to +20V Continuous Power Dissipation (Tp = +70°C)

-0.3V to +20V TQFN (derate 34.5mW/°C above +70°C)............... 2758.6mwW
OUT 10 GND. ...t -0.3V to (V)N + 0.3V) Operating Temperature Range............cccocoeeueenee. -40°C to +85°C
GATE 10 OUT ..ot s -0.3V to +6V Junction Temperature..........ccccocveeeiiciiee e +150°C

CDLY, ISENSE to GND ....... ..-0.3V to (VRgg + 0.3V) Storage Temperature Range............... ... -60°C to +150°C

EN, CB, UV, OV t0 GND ......cooreieiicieieins -0.3V to +6V Lead Temperature (soldering, 10S) .........cccceeveriiiriucrnnne +300°C
REG to GND......ccccccveveeneee -0.3V to min (+6V, (Vcc + 0.3V)) Soldering Temperature (reflow)..........cccovveveenieieeneenen. +260°C
PG, FAULT t0 GND .....ooiiiiiiiieieeeeeeee -0.3V to +20V

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 1)

Junction-to-Ambient Thermal Resistance (64p) .............. 29°C/wW
Junction-to-Case Thermal Resistance (6jc)........cccccoennene 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.
Thermal resistance can be lowered with improved board design.

Electrical Characteristics
(VIN=Vee = 2.7V to 18V, Tp = Ty = -40°C to +85°C, unless otherwise noted. Typical values are at V|y = 12V, Rcg = 25kQ, and Tp
= +25°C.) (Note 2)

PARAMETER | SYMBOL CONDITIONS MIN TYP MAX | UNITS

POWER SUPPLIES

V¢ Operating Range Vce 27 18 \

IN Operating Range VIN 2.7 18 Vv

Ve Supply Current Icc VN =3V 0.4 0.65 mA
RcB = 25kQ, no load 3.3 3.6

IN Supply Current N mA
Rcp = 10kQ, no load 1.75 2

V¢ Default Undervoltage -

Lockout VuvLo V¢ rising 2.35 25 2.65 \

V¢ Default Undervoltage-

Lockout Hysteresis VUvLO_Hys 01 v

REG Regulator Voltage VREG No load, V¢ > 4V 3 3.3 3.5 \

UV Turn-On Threshold Vuv TH Vyy rising 1.18 1.2 1.22 \Y

UV Turn-On Threshold .

Hysteresis VUV_HYS VUV falling 0.1 \Y

OV Turn-On Threshold Vov TH Vo rising 1.18 1.2 1.22 \Y,

OV Turn-On Threshold .

Hysteresis VOV_HYS Vo\/ falling 0.1 \Y

EN Threshold VEN TH VEN rising 0.95 1 1.05 \Y

EN Threshold Hysteresis VEN HYS VEN falling 0.1 \Y
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Electrical Characteristics (continued)
(VIN = Vog = 2.7V to 18V, Ta = Ty = -40°C to +85°C, unless otherwise noted. Typical values are at V|y = 12V, Rgg = 25kQ, and Ta
= +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
OV, UV, EN Input Leakage _
| = = = -1 +1 A
Current LEAK Vov =Vyy = VEN =0 to 5V H
CB Source Current ITHCB_ NORM | Power-on mode 12 MA
CURRENT LIMIT
ircuit- Rcp = 25kQ 8 9 10
Circuit-Breaker Accuracy B TH V= 12V CB A
(Note 3) ’ Rcp = 8.33kQ 2.7 3 3.3
Circuit-Breaker Accuracy Rcp = 8.33kQ to 25kQ, compared to
L . o -10 +10 %
Deviation nominal current-limit value
Slow-Comparator Response ¢ 0.6% overcurrent 27 ms
Time (Note 4) SCD 30% overcurrent 200 us
Maximum Current Limit .
During Startup ILim (see Figure 2) IcB,TH A
Fast-Comparator Threshold | 1.5x A
FC_TH IcB,TH
Fast-Comparator Response
Time trcD 200 ns
Minimum CB Voltage
Reference During Foldback VTHCB_MIN VIN - VouTt > 10V, Rep = 25kQ 35 mV
(Note 5)
Maximum CB Voltage
Reference During Foldback VTHeB_MAX | VIN - VourT < 2V, Rep = 25kQ 150 mV
(Note 5)
TIMING
Startup Maximum Time
Duration tsu 43 48 53 ms
Autorestart Delay Time tRESTART 3.2 S
Time Delay Comparator
High Threshold VDLY_TH 185 2 215 v
Time Delay Pullup Current IpLy 1.6 1.9 22 MA
Output Short Detection at
Startup tSHORT 10.8 12 13.2 ms
MOSFET
. Tp =+25°C 18 23
Total On-Resistance RoN mQ
Tp =-40°C to +85°C 27
GATE Charge Current IGATE 4.56 5.7 6.84 MA
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Electrical Characteristics (continued)
(VIN =Vgce =2.7V to 18V, Tp = Ty = -40°C to +85°C, unless otherwise noted. Typical values are at V|y = 12V, Rgg = 25kQ, and Tp

= +25°C.) (Note 2)

PARAMETER | SYMBOL CONDITIONS MIN TYP MAX | UNITS
OUTPUTS
FAULT, PG Output Low VoL LoLim;_)edance state_, 0.4 v
Voltage IFAULT = +5SmMA, Ipg = +5mA
FAULT, PG Output High lor H@p_edance stat_e, ] uA
Leakage Current VEAULT = 16V, Vpg = 16V
CURRENT REPORT
ISENSE Full-Scale Current lISENSE 1.53 mA
ISENSE Gain Ratio ISENSE/loyTt 170 MA/A
ISENSE Voltage Range V|SENSE VN =12V 0 25 \%
Ta=+25°C -32 +32
ISENSE Offset Error l\SENSE_OFF T = 40°C to +85°C 25 a5 MA
ISENSE Gain Error IsEnsE ERROR A 2C 3 +3 %
- Ta =-40°C to +85°C -5.5 +5.5
PG THRESHOLD
PG Threshold Vpg Measured at Voyr, VIN = 12V O\'/?NX \Y
PG Assertion Delay tpg ::\Zr;-r\éqq,:) \>/p3GVand 12 16 20 ms
‘
OUT Precharge Threshold Vpc Measured at Voyr, VIN = 12V 0\'/EI->NX \Y
THERMAL SHUTDOWN
Thermal Shutdown Tsp Ty rising +150 °C
Thermal-Shutdown Hysteresis T falling 20 °C

Note 2: All devices are 100% production tested at Tp = +25°C. Limits over temperature are guaranteed by design.

Note 3: 25kQ is the maximum allowed external resistance value to be connected at CB pin to GND for safe operation. All devices
are tested with 8.33kQ, the parameter specified at Rcg = 25kQ is guaranteed by bench characterization and correlation,
with respect to the tested parameter at Rgg = 8.33kQ. The formula that describes the relationship between Rcg and the
circuit-breaker current threshold is: Icg = Rgp/2777.8.

Note 4: The current-limit slow-comparator response time is weighed against the amount of overcurrent so the higher the

overcurrent condition, the faster the response time.
Note 5: Foldback is active during the startup phase so the internal power MOSFET operates within SOA.
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(VIN = Vee = 2.7V to 18V, Ty = -40°C to +85°C, unless otherwise noted. Typical values are at V|y = 12V, Rcg = 25kQ, and
Ty =+25°C.) (Note 3)

IN SUPPLY CURRENT CIRCUIT-BREAKER THRESHOLD
vs. TEMPERATURE vs. CIRCUIT-BREAKER RESISTANCE
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(VIN = Vee = 2.7V to 18V, Ty = -40°C to +85°C, unless otherwise noted. Typical values are at V|y = 12V, Rcg = 25kQ, and
T, =+25°C.) (Note 3)

FAULT-SHUTDOWN WAVEFORM FAULT-SHUTDOWN WAVEFORM
OVERLOAD (SLOW TRIP) OVERLOAD (SHORT CIRCUIT)
MAX15091 toc07 MAX15091 toc08
VouT Vout
v 10V/div v 10V/div
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10A/div LOAD
0A 5A/div
0A
Vpg VpG
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VERULT VFAULT
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1ms/div 1ms/div
CIRCUIT-BREAKER THRESHOLD
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TEMPERATURE (°C)
CIRCUIT-BREAKER THRESHOLD TIME
AUTORETRY FUNCTIONALITY vs. OVERCURRENT
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