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ABSOLUTE MAXIMUM RATINGS

Ve, HIL LO, CLMPto QGND ... -0.3V to +80V
CS+, CS-, DGT, UVENto QGND..........ccooveeeee -0.3V to +80V
UVEN1O QGND ..o -0.3Vto (Vcc + 0.3V)
DRV 10 SGND ..o -0.3V to +18V
DRI, REG2, DIMto AGND ........ccooviiiiiiiiiiiiie -0.3V to +18V
QGND, SGND to AGND -0.3V to +0.3V
SNS+ 10 SNS- ... -0.3V to +6V
CS, FB, COMP, SNS+, SNS-, OV, REF,

RTSYNC to AGND ..o -0.3V to +6V
REG1, CLKOUTto AGND .......ooooiiiiiiiiieiee -0.3V to +6V
CS+1t0CS- ..o ...-0.3Vto +12V
HITO LO o ...-0.3V to +36V
CS+,CS-, DGT, CLMP to LO ....ooooiioiiiiee -0.3Vto +12V

CS+, CS-, DGT, CLMPt0 LO ....ooooiieic

HITO CLMP Lo

Continuous Power Dissipation* (Ta = +70°C)
32-Pin TQFN (derate 34.5mW/°C above +70°C)

Thermal Resistance*

Operating Temperature Range ......
Maximum Junction Temperature ....
Storage Temperature Range...........
Reflow Temperature.............ccccooeeein.
Lead Temperature (soldering, 10s)
*As per JEDEC 51 standard, multilayer board (PCB).

-0.3V to (HI + 0.3V)
-0.3V to +28V

2758mW

29°C/W

................. 1.7°C/W
...-40°C to +125°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

(Vce = VUveN = 14V, Creg1 = 1uF, Creg2 = 1uF, CcLmp = 0.1pF, Rt = 25kQ, Ta = Ty = -40°C to +125°C, unless otherwise noted.

Typical specifications are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Voltage Range Vce 55 76.0 V
Supply Current IQ IREG2 = OA 2.7 45 mA
Shutdown Current ISHDN VUVEN < 0.8V 25 45 LA
UVEN
Vee UVLO Threshold Vecr | Vec rising 2 60 v
Vce F Ve falling 5.0 55
Vcc Threshold Hysteresis Vce_HYS 0.4 V
UVEN Threshold VUVR VUVEN risi.ng 1.100 1.244 1.360 y
VUVF VuveN falling 1.000 1.145 1.260
UVEN Input Current IUVEN VUVEN = OV and VyUveN = 76V, Vcc = 77V -0.2 +0.2 pA
REGULATORS
0<IReG1 <2mA, 7.5V <Vcc <76V 4.75 5.00 5.25
REG1 Regulator Output VREG1 Vv
IREG1 = 2mA, Vcc = 5.7V 4.00 4.50 5.25
REG1 Dropout Voltage IREG1 = 2mA (Note 1) 0.5 1.0 \
REG1 Load Regulation AV/AI Vece = 7.5V, 0<IREGT £ 2mMA 25 Q
REG2 Regulator Output ViEas 7.5V <Vee £76Y, IReG2 = TMA 6.65 7.00 7.35 v
Vce = 5.7V, 0 < IReG2 £ 20mA 4.5 5.0
REG2 Dropout Voltage IREG2 = 20mA (Note 1) 0.5 \
REG2 Load Regulation AV/Al Voo = 7.5V, 0 < IReG2 £ 20mA 25 Q
HIGH-SIDE REGULATOR (CLMP) (All Voltages Referred to LO) (Note 2)
CLMP UVLO Threshold VcLMPTH | VoLmp rising 2.0 25 3.0 Vv
(H:%;gs\i/sm Threshold VOLWPHYS 090 }
2 AXIM
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = VUVEN = 14V, CReg1 = 1uF, Creg2 = 1uF, Ccump = 0.1uF, Rt = 25kQ, Ta = Ty = -40°C to +125°C, unless otherwise noted.

Typical specifications are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
8.7V < (VHI - VLo) £36Y, lcLvp = TmA 55 8.0 10.0
CLMP Regulator Output Voltage VeLmp - \
9 P ¢ c 5.0V < (VHI - VLO) < 8.7V, IcLmP = 250pA (VH_' O\;LO)
CURRENT-SENSE AMPLIFIER (CSA)
Differential Input Voltage Range V\(/DCS; ) 0 0.3 %
Common-Mode Range 0 Vce V
CS+ Input Bias Current lcs+ Vess - Ves- = 0.3V -250 +250 pA
CS- Input Bias Current lcs- Vess - Ves- = 0.3V 400 pA
Unity-Gain Bandwidth From (CS+ - CS-) to CS 1.0 MHz
REF OUTPUT BUFFER
REF Output Voltage VREF | -100pA < IRgF < +100pA 285 300 315 v
DIM DRIVER
V -V0Lo = 4V 5 20
Source Current CLMP - YLO mA
Vcuwe - Vo = 8V 30 67
V -Vio =4V 10 22
Sink Current CLMP - YLO mA
Vewmp - Vo = 8V 40 76
GATE DRIVER
DRI UVLO Threshold VuvLo_TH | DRI rising 4.0 4.2 4.4 V
DRI UVLO Threshold Hysteresis  |VUvLO_HYST 0.3 V
Z VDRI = 7.0V, DRV sinking 250mA 2.8 4
Driver Output Impedance OUT.L DA g Q
ZoUT H | VDRI = 7.0V, DRV sourcing 250mA 5.0 8
Peak Sink Current Isk VDRl = 7.0V 2.5 A
Peak Source Current ISR VDRI = 7.0V 1.4 A
PWM, ILIM, AND HICCUP COMPARATOR
PWM Comparator Offset Voltage VCoMP - (VSNS+ - VSNS-) 0.7 V
Peak Current-Limit Comparator
Trip Threshold 160200 240 mv
Peak Current-Limit Comparator
Propagation Delay (Excluding 50mV overdrive 40 ns
Blanking Time)
HICCUP Comparator Trip 035 300 385 my
Threshold
SNS+ Input Bias Current VsNs+ = 0V, VsNs- = 0V -100 -65 pA
SNS- Input Bias Current VsNs+ = 0V, VsNs- = 0V -100 -65 uA
Blanking Time tBLNK 40 ns

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = VUVEN = 14V, CReg1 = 1uF, Creg2 = 1uF, Ccump = 0.1uF, Rt = 25kQ, Ta = Ty = -40°C to +125°C, unless otherwise noted.
Typical specifications are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
ERROR AMPLIFIER
FB Input Bias Current -100 +100 nA
EAMP Output Sink Current VEB = 1.735V, Vcowmp = 1V 3 7 mA
EAMP Output Source Current VFB = 0.735V, Vcomp = 1V 2 7 mA
\E/g\ll:/Ianénput Common-Mode 0 30 v
EAMP Output Clamp Voltage 1.1 1.7 2.4 \
Voltage Gain Ay Rcomp = 100kQ to AGND 80 dB
Unity-Gain Bandwidth GBW E}C/%",ZS 100ke2 to AGND, Coomp = 100pF 05 MHz
OSCILLATOR, OSC SYNC, CLK, AND CLKOUT
RTSYNC Frequency Range TSWMIN 125 kHz
fswmMAX 500
RTSYNC Oscillator Frequency RT = 25k 475 500 525 kHz
Rt = 100kQ 106 125 143
RTSYNC High-Level Voltage VSIHL 2.8 V
RTSYNC Low-Level Voltage VsiLL 0.4 V
CLKOUT High Level ISINK = 0.8mA 2.8 V
CLKOUT Low Level ISOURCE = 1.6mA 0.4 Vv
g:ggcﬂxzx'm”m Load CoLk_cAP | fsw = 500kHz 500 pF
DIM SYNC, DIM RAMP, AND DIM PWM GEN
Internal Ramp Frequency fRAMP 160 200 240 Hz
External Sync Frequency Range fDIM 80 2000 Hz
External Sync Low-Level Voltage VLTH 0.4 Vv
External Sync High-Level Voltage VHTH 3.2 V
DIM Comparator Offset VDIMOS 170 200 300 mV
DIGITAL SOFT-START
Soft-Start Duration tss 4.0 ms
OVERVOLTAGE COMPARATOR, LOAD OVERCURRENT COMPARATOR
%’r zsoh‘é%vo'tage Comparator Vov  |Vov rising 120 1235 127 v
S;/Se(?;/;;voltage Comparator Vov_ HysT 635 my
SLOPE COMPENSATION
\S/ggzgc;rgfggzleglon Peak Clock generated by Rt 120 mV
Slope Compensation External clock applied to RTSYNC 15 mV/us
4 AXIM
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = VUVEN = 14V, CReg1 = 1uF, Creg2 = 1uF, Ccump = 0.1uF, Rt = 25kQ, Ta = Ty = -40°C to +125°C, unless otherwise noted.
Typical specifications are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
THERMAL SHUTDOWN
Thermal Shutdown Temperature TSHDN Temperature rising +165 °C
Hysteresis ATSHDN 20 °C

Note 1: Dropout voltage is defined as the input to output differential voltage at which the regulator output voltage drops 100mV below
the nominal output voltage.

Note 2: VcmpTH determines the voltage required to operate the current-sense amplifier. The DIM driver requires 2.5V for (VcLmp - VLO)
to drive the external MOSFET. VH is typically one diode drop above Vcimp. A large capacitor connected to VoLmp slows the
response of the LED current-sense circuitry, resulting in current overshoot. To ensure proper operation, connect a 0. 1uF
capacitor from CLMP to LO.

IREEEIIE

(Vce = VUveN = 14V, Creg1 = 1uF, Cregz2 = 10uF, Ccump = 0.1pF, Rt = 25kQ, Rcs = 0.1Q, Ta = +25°C, unless otherwise noted.)

SHUTDOWN CURRENT OPERATING CURRENT VOLTAGE ACROSS LED CURRENT-SENSE
vs. TEMPERATURE vs. TEMPERATURE RESISTOR vs. SUPPLY VOLTAGE
2 . 30 . 120 -
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5 o // £ 23 = gg
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REG2 OUTPUT VOLTAGE (V)
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REBEEREMERS)

(Vce = VuUveN = 14V, Creg1 = 1uF, Cregz2 = 10uF, CoLmp = 0.1uF, RT = 25kQ, Rcs = 0.1Q, Ta = +25°C, unless otherwise noted.)
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(Vce = VuUveN = 14V, Creg1 = 1uF, Cregz2 = 10uF, CoLmp = 0.1uF, RT = 25kQ, Rcs = 0.1Q, Ta = +25°C, unless otherwise noted.)

PWM FREQUENCY (kHz)

PWM OSCILLATOR FREQUENCY LED CURRENT DUTY CYCLE
vs. 1/RT CONDUCTANCE 200Hz DIMMING OPERATION vs. DIM VOLTAGE
MAX16831 toc14
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: ]
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40ns/div 40ns/div
DGT RISE TIME DGT FALL TIME
MAX16831 toc1 MAX16831 toc19
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SNS-DRBEDEHIRIARsENSEE RN DT TR A v F
Y OMOSFETOE—VEREHHEL. BFICED1TD
DERLF1L—23a2II—THLEDEEYI DT
ResERNDFHILEDA N VI BREHMMLE T,
BAT6V (6.0V/5.5VH /7 7)Diglh  \EEEREIE
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MAX16831(Cld. PWMEAXRBIZHTIInF v %Ib
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Vbim = (D x 2.6) + 0.2V
Z T VMRV FERIODIMICEI I E D EETT,
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30kQ =Rz + R4 = 150kQ Y,
EEFPCENABLENDEI WU B ZBICERBICEESED
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EHMRTZRTSYNCE TS FOBICEHKEL T, X1 Y
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MAX16831(3BEEFRE. BERRZE. HICCUPE— K
BATIRGRE. IO —VILo vy MO ERE
LTWh&ET, BBEREIL. EROESHRZBELTOVE
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INY D T—Z MERTIE. HNBECHI.
SHEENnFY,

REDE DI

Cr = 2 xVourt xlout
AVR x (Vout + VinmIN) x fsw
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BRCTY . (BOBEDLSICEFTIIHL)/NYTT—
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