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MAX15090/MAX15090A
2.7VE18V. 12A. HIFKHE,
s T T %y

ABSOLUTE MAXIMUM RATINGS

Ve 10 GNDL -0.3V to +20V Continuous Power Dissipation (Ta = +70°C)

IN O GND ..ot -0.3V to +20V WLP (derate 23.8mW/°C above +70°C)...........c........ 1500mwW
OUT to GND........... ...-0.3V to (V|N + 0.3V) Operating Temperature Range..........c..cccocoe.e.

GATE 10 OUT ..o -0.3V to +6V Junction TemMPErature ..........oooevviiiiiiiiieciiee e

CDLY, ISENSE to GND ....... ..-0.3V to (VReg + 0.3V) Storage Temperature Range...........c...oeceeennn.

EN, CB, UV, OV t0 GND ....coooiovoveiieeeeeeeeee . -0.3V to +6V Lead Temperature (soldering, 10s)

REGtOGND .....oovveeeeeieeee -0.3V to min (+6V, (Ve + 0.3V)) Soldering Temperature (reflow) ........ccccooviiiiiiiiis

PG, FAULTto GND ......oooiiiiiiiiiicccce e -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 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)
Junction-to-Ambient Thermal Resistance (6ya) .............. 42°C/W
Junction-to-Case Thermal Resistance (0¢).........c..co...... 7°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 = Voo = 2.7V to 18V, Tp = Ty = -40°C to +85°C, unless otherwise noted. Typical values are at V|y = 12V, Rgg = 33.2kQ, and
Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS

POWER SUPPLIES

Vcc Operating Range Vee 2.7 18 \Y

IN Operating Range VIN 2.7 18 \

Vec Supply Current lcc VinN =3V 0.5 0.75 mA
Rce = 40.2kQ, no load 5.1 6.2

IN Supply Current N mA
Rce = 10kQ, no load 1.4 1.8

V¢ Default Undervoltage L

Lockout VuvLo Ve rising 2.35 25 2.65 \Y

V¢ Default Undervoltage-

Lockout Hysteresis VuvLo_Hvs 0.1 v

REG Regulator Voltage VREG No load, Vo > 4V 3.15 3.35 3.55 V

UV Turn-On Threshold Vuv_TH Vyy rising 1.21 1.238 1.25 Vv

UV Turn-On Threshold .

Hysteresis VUV_HYS Vyy falling 0.1 Vv

OV Turn-On Threshold Vov_TH Vov rising 1.21 1.23 1.25 \Y

OV Turn-On Threshold .

Hysteresis Vov_HYs Voy falling 0.1 Vv

EN Threshold VEN TH VEN rising 0.95 1 1.05 %

EN Threshold Hysteresis VEN_HYS VEN falling 0.1 %

Maxim Integrated 2
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MAX15090/MAX15090A
27VE18V., 12A. MiFEHKFE,
T FE A A T 4y HH
ELECTRICAL CHARACTERISTICS (continued)

(VIN = Voo = 2.7V to 18V, Tp = Ty = -40°C to +85°C, unless otherwise noted. Typical values are at V|y = 12V, Rgg = 33.2kQ, 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 =010 5V + H
CB Source Current ITHCB_NORM | Power-on mode 12 bA
CURRENT LIMIT
Circuit-Breaker Accuracy Rce = 40.2kQ 10.85 1206 13.27
lcB,TH ViN =12V A
(Note 3) ’ Rcp = 10kQ 27 3 3.3
Circuit-Breaker Accuracy Rce = 10kQ to 40.2kQ, compared to
- . - -10 +10 %
Deviation nominal current-limit value
Slow-Comparator Response ‘ 0.6% overcurrent 2.7 ms
Time (Note 4) SCD 30% overcurrent 200 us
Maximum Current Limit During )
Startup ILIM (see Figure 2) lcB,TH A
Fast-Comparator Threshold | 1.5x A
FC_TH ICB,TH
Fast-Comparator Response
Time tFcD 200 ns
Minimum CB Voltage Reference _
During Foldback (Note 5) VTHCB_MIN | VIN - VouT > 10V, Rep = 40.2kQ 60 mvV
Maximum CB Voltage
Reference During Foldback VTHeB_MAX | VIN - VouT < 2V, Rep = 40.2kQ 240 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 VoLy_TH 185 2 215 v
Time Delay Pullup Current IDLY 1.6 1.9 2.2 pA
Output Short Detection at
Startup tSHORT 10.8 12 13.2 ms
MOSFET
. Ta =+25°C 55 7.5
Total On-Resistance RonN mQ
Tpa =-40°C to +85°C 9
GATE Charge Current IGATE 4.5 57 7 HA
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MAX15090/MAX15090A
2.7VE18V. 12A. HIFKHE,

ELECTRICAL CHARACTERISTICS (continued)
(VIN = Voo = 2.7V to 18V, Tp = Ty = -40°C to +85°C, unless otherwise noted. Typical values are at V|y = 12V, Rgg = 33.3kQ, and

Ta = +25°C.) (Note 2)

i FE it U 4 L

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
OUTPUTS
FAULT, PG Output Low Voltage VoL :_ovv_-impedance state, 0.4 %
FAULT = +5mMA, Ipg = +5mA
FAULT, PG Output High o H@pedance state, : oA
Leakage Current VFAULT = 16V, Vpg = 16V
CURRENT REPORT
ISENSE Full-Scale Current l|SENSE 2.64 mA
ISENSE Gain Ratio Isense/louT 220 HA/A
ISENSE Voltage Range VISENSE ViN =12V 0 25 \Y
ISENSE Offset Error l|ISENSE OFF Ta = +25%C 50 +30 HA
- Tpa =-40°C to +85°C -50 +50
ISENSE Gain Error l|ISENSE ERROR Ta = +25%C 25 25 %
- Ta = -40°C to +85°C -4 +4
PG THRESHOLD
PG Threshold Vpg Measured at Vot O\'/?NX v
. From V > Vpg and
PG Assertion Delay tpg (VGATECR/TlN) >PC?V 12 16 20 ms
OUT Precharge Threshold Vpg Measured at Voyr O\./|5N>< \Y
THERMAL SHUTDOWN
Thermal Shutdown Tsp Ty rising +150 °C
Thermal-Shutdown Hysteresis Ty falling 20 °C

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

Note 3: 40.2kQ is the maximum allowed external resistance value to be connected at CB pin to GND for safe operation. All devic-
es are tested with10kQ, the parameter specified at Rgg = 40.2kQ is guaranteed by bench characterization and correla-
tion, with respect to the tested parameter at Rog = 10kQ. The formula that describes the relationship between Rcg and
the circuit-breaker current threshold is: Icg = Rcp/3333.3.

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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MAX15090/MAX15090A
2. 7VE18V. 12A. #iEE AR,
T B TR i %Ay H

BT (451

(VIN = Voo = 2.7V to 18V, Ty = -40°C to +85°C, unless otherwise noted. Typical values are at V| = 12V, Rgg = 33.2kQ, and
Ty = +25°C.) (Note 3)
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MAX15090/MAX15090A
27VE18V., 12A. MiFEHKFE,
T FE A A T 4y HH

R T {E4F14 (%)

(VIN = Voo = 2.7V to 18V, Ty = -40°C to +85°C, unless otherwise noted. Typical values are at V| = 12V, Rgg = 33.2kQ, and
Ty = +25°C.) (Note 3)

FAULT-SHUTDOWN FAULT-SHUTDOWN UV RISING/FALLING THRESHOLD
WAVEFORM OVERLOAD (SLOW TRIP) WAVEFORM OVERLOAD (SHORT CIRCUIT) VOLTAGE vs. TEMPERATURE
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VR S S cvrminereiremeieeee]  10V/Y o S I LU D —
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MAX15090/MAX15090A
27VE18V., 12A. MiFEHKFE,
T FE A A T 4y HH

FEIKALE

TOP VIEW MAX15090
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MAX15090/MAX15090A

2.7VE18V. 12A. HIFKHE,
s T T %y

KEZK 15 BA (4E)
KRBk A IhgE
A6 GATE MEBMOSFETHIGATE, EahHAlE, JEHE.7pAB R, WI10V/msiE R38N EEMOSFET, ZEGATEFIGND >
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R BTRE, BRI IBMOSFETEE L 8 /5 %W,
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REREESEY, FAIUFEREREN, REF BREGH 5B B 24t 88 (REG 5 EN = j83% # #950kQI%
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MAX15090/MAX15090A

2.7VE18V, 12A. #MIEEFE,
T FE i f il 4y
1. WHEREER
POWER SUPPLY PRECISION ANALOG INPUTS

Vee uv ov out

Vee > VuvLo Vuv > Vuv_TH Vov < Vov_TH On

Vee < VuvLo X X Off

X Vuv < (Vuv_TH - Vuv_HYs) X Off

X X Vov > Vov_TH Off

X=X*ko
Vuv THFIVoy TH = 1.23V (B EI{E),

IN

MAX15090
R1 MAX15090A
v N
-

~ CONTROL
R2 123V S LOGIC

R3
GND

B1. REATETRZE

=47
FrREtmtE, St nRRHEEERnE, OUTH
EFEURAI0OV/mMsBINERE EH, BEFAFRENM
BRES R, SHEUMKRSBIEBRECEAE N, EEE
GATES|IHBuSNT B BEATH AP B ERRBERINMEMUT,
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2.7VE18V. 12A, HEE AR,
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CGATE = (IGATE X At)/AVGATE
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BEhHEE], OUTSI MM B ERA R RN £4 T I HlgaTe/
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BINME,
(AVouT/At) = ILIM/CLOAD
B & 2% L 3RS A i FR1E
BRI EMOSFETHI B3 S Bk 88 I BR¥E /T HEE:, CBAD
GNDZ B M SMNEF PR IR B iZ IR, AR T
lcB = Rcp/3333.3
Rp, IcRMIEN ALY, Reg (CBFIGND (B H) ) By &£
i A BRES,
WrBSES LB B 2T IR, A HHEREME LS 8
BT TR — R ETiE, ZEIRBE 581 TBR 6933 0K 5 8 AT A
REEEFR, AN o Ry B (8845, 780 BT E R s 4
B AR FHTIR S IRMIEM A HRTNES, FAFi&
KSNER B PE 2540.2kQ, XN F12A CBIIRIRE, WRE
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2.7VE18V. 12A. HIFKHE,
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EER A (FAULT)
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# ROUTHE B2 X F B (0.9 x ViN B (Veate - Vour) >
3Vo
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FLR
HMRET AT REERS SEEHIAN, SHEBHEN
AXMRN, FRBIET) = +150°C (HBEE)E, AR
RIP B RS X F AT EMOSFET, %38 T p20°C (£ 5
B)E, SHEARIRXPIKRE,

INEOUT/Z BERHF
By, BEEI/EWMANZHEUV. OV, Vuvlo)a, S=#r
B EINEOUTE R EHE, WRVouTAFVINEI0%, MR
MOSFETN~ eS8, FrAFAULTE A B, MAX15090A
E32sAFEAN B EIR, TMAX15090M (A Fi, @0 RVout
EFVINBIOI0% B XK FVINKIS0%, HEBMOSFETAA 68
S, Vourlk FVINKIB0% B, T i BE % £, MOSFETT]

Si#,
A1 &

RERETR
B¢ A M EMOSFETHR IR ST FF /5632 BI(UV), B TIE
2 7VEISVIANBE, BUAREYEITRHN2.5V (S5
18)o

HVcee < 2.5VHVyy < Vuv THES, WEMOSFETREFX Ao
REFZEIRTBIZINEUV, OVFIGNDz B 8§ BIE 5 E
B(ANEE, BVecKTF2.7VEVyviBiZ1.23V (£ EE) 5,
MEBMOSFETS @, #HEANFEMITIERS, ERAUTRARIT
HEMEE, DMRBEMFHXEIR:

R%JL
Vuv_TH

1} x (R2 + R3)
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2.7VE18V. 12A. HIFKHE,

i FE it U 4 L

RN, VINAERBBHFELE, Vuv THA1.23V, R1FI(R2
+ RIMAMINSEUVZ B8 BRSO ESS, EETIELHT, Vuv
WA ET1.23V (BEVE)I TR, 2RV T EERTIIBR
100mV(Vuy_Hys), & XETREMOSFET, A RESHAN
E#E,

RETEITR
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