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MAX16818

SIBLEDER/ I X il
1.5MHz, 30AS#ELED FS51/Y

ABSOLUTE MAXIMUM RATINGS

-0.3V to +30V Continuous Power Dissipation (Ta = +70°C)
-0.3V to +35V 28-Pin TQFN (derate 34.5mW/°C above +70°C) ....... 2758mW
............................... -0.3V to +6V Operating Temperature Range
DH O LX oo, -0.3V to [(VBST - VLx_) + 0.3V] MAXTBBTBATI ..o
DLtOPGND ....ooiiiiiiicec -0.3V to (Vpp + 0.3V) MAXTBBTBETIH ...
Veccto SGND........... -0.3V to +6V Maximum Junction Temperature
Vce, Vop to PGND. ... -0.3V to +6V Storage Temperature Range ...............
SGND toO PGND ..o -0.3V to +0.3V Lead Temperature (soldering, 10S) ........cccccevviiviiiiennn. +300°C
All Other Pins to SGND..........cocoooiiiiiin -0.3Vto (Vce + 0.3V)

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

(Vcc =5V, Vbp = Ve, Ta = Ty = TmIN to Tmax, unless otherwise noted. Typical specifications are at Ta = +25°C.) (Note 1)

PARAMETER | symsoL | CONDITIONS MIN TYP MAX | UNITS
SYSTEM SPECIFICATIONS
7 28

Input Voltage Range VIN Short IN and Vcc together for 5V input 475 550 \%

operation
Quiescent Supply Current IQ EN = Ve or SGND, not switching 2.7 55 mA
LED CURRENT REGULATOR
SENSE+ to SENSE- Accuracy No load, V|N = 4.75V to 5.5V, fgy = 500kHz | 0.594 0.6 0.606 Y
(Note 2) No load, VIN = 7V to 28V, fsw = 500kHz 0.594 0.6 0.606
Soft-Start Time tss 1024 é);gi:eks
STARTUP/INTERNAL REGULATOR
Vce Undervoltage Lockout UvLO Vcc rising 4.1 4.3 4.5 V
Vcc Undervoltage Hysteresis 200 mV
Vcc Output Voltage VIN = 7V to 28V, IspuRCE = 0 to 60mA 4.85 5.1 5.30 V
MOSFET DRIVERS
Output Driver Impedance RoN Low or high output, ISOURCE/SINK = 20mA 1.1 3.0 Q
Output Driver Source/Sink Current IDH,IDL 4 A
Nonoverlap Time tNO CpH/DL = 5nF 35 ns
OSCILLATOR
Switching Frequency Range 125 1500 kHz
Switching Frequency Rt = 500kQ 121 125 129
Switching Frequency fsw RT = 120kQ 495 521 547 kHz
Switching Frequency RT = 39.9kQ 1515 1620 1725

120kQ < RT < 500kQ -5 +5
Switching Frequency Accuracy %

40kQ < RT < 120kQ -8 +8

2 MAXIMN




S EBLEDER/ VX il
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc =5V, Vbp = Ve, Ta = Ty = TmIN to Tmax, unless otherwise noted. Typical specifications are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS
CLKOUT Phase Shift O_cLKOUT | With respect to DH, fsw = 125kHz 180 Degrees
CLKOUT Output Low Level VeLkouTL | IsINK = 2mA 0.4 Y
CLKOUT Output High Level VCLKOUTH | ISOURCE = 2mA 45 V
SYNC Input-High Pulse Width tsyYNC 200 ns
SYNC Input Clock High Threshold VSYNCH 2.0 Vv
SYNC Input Clock Low Threshold VsYNCL 0.4 V
SYNC Pullup Current IsyNCc_ouT | VRT/SYNC = OV 250 750 uA
SYNC Power-Off Level VSYNC_OFF 0.4 Y
INDUCTOR CURRENT LIMIT
Average Current-Limit Threshold VoL CSP to CSN 24.0 26.9 28.2 mV
Reverse Current-Limit Threshold VCLR CSP to CSN -3.2 -2.3 -0.1 mV
Cycle-by-Cycle Current Limit CSP to CSN 60 mV
Cycle-by-Cycle Overload Vcsp to Vesn = 76mV 260 ns
Hiccup Divider Ratio LIM to Vcm, no switching 0.547 0.558 0.565 VIV
Hiccup Reset Delay 200 ms
LIM Input Impedance LIM to SGND 55.9 kQ
CURRENT-SENSE AMPLIFIER
CSP or CSN Input Resistance Rcs 4 kQ
Common-Mode Range VcMR(cs) | VIN =7V to 28V 0 55 V
Input Offset Voltage Vos(cs) 0.1 mV
Amplifier Gain Av(Cs) 34.5 VIV
3dB Bandwidth f3dB 4 MHz
CURRENT-ERROR AMPLIFIER (TRANSCONDUCTANCE AMPLIFIER)
Transconductance gm 550 usS
Open-Loop Gain AvoL(ce) |No load 50 dB
DIFFERENTIAL VOLTAGE AMPLIFIER FOR LED CURRENT (DIFF)
Common-Mode Voltage Range VCMR(DIFF) 0 +1.0 \
DIFF Output Voltage VM VSENSE+ = VSENSE- = OV 0.6 V
Input Offset Voltage VOS(DIFF) -1 +1 mV
Amplifier Gain AV(DIFF) 0.994 1 1.006 VIV
3dB Bandwidth f3dB CDIFF = 20pF 3 MHz
Minimum Output-Current Drive lOUT(DIFF) 4 mA
SENSE+ to SENSE- Input Rvs VSENSE- = OV 50 100 kQ
V_IOUT AMPLIFIER
Gain-Bandwidth Product Vv_louT = 2.0V 4 MHz
3dB Bandwidth Vv_jouT = 2.0V 1 MHz
Output Sink Current 30 PA
Output Source Current 90 pA
W AXIWV 3
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SIBLEDER/ I X il
1.5MHz, 30AS#ELED FS51/Y

ELECTRICAL CHARACTERISTICS (continued)

(Vcc =5V, Vbp = Ve, Ta = Ty = TmIN to Tmax, unless otherwise noted. Typical specifications are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Maximum Load Capacitance 50 pF
\F/JL%;OUWT tolour Transfer RSENSE = 1MQ, 100mV < V_iouT < 5.5V 1323 135 1377 | mV/A
Offset Voltage 1 mV
VOLTAGE-ERROR AMPLIFIER (EAOUT)
Open-Loop Gain AVOLEA 70 dB
Unity-Gain Bandwidth faBW 3 MHz
EAN Input Bias Current IB(EA) VEAN = 2.0V -0.2  +0.03 +0.2 PA
\E,;?; gemp"f'er Output Clamping 1y, 1 oeay | With respect to Ve 883 930 976 | mV
POWER-GOOD AND OVERVOLTAGE PROTECTION
PGOOD Trip Level Viy PGOOD goes low when VouT is below this 875 9 925 | %Vour

threshold

PGOOD Output Low Level VpPGLO ISINK = 4mA 0.4 V
PGOOD Output Leakage Current PG PGOOD = Vcc 1 pA
OVI Trip Threshold OVPTH With respect to SGND 1244 1276 1.308 V
OVI Input Bias Current lovi 0.2 PA
ENABLE INPUT
EN Input High Voltage VEN EN rising 2.437 2.5 2.562 V
EN Input Hysteresis 0.28 \
EN Pullup Current IEN 13.5 15 16.5 uA
THERMAL SHUTDOWN
Thermal Shutdown Temperature rising 150 °C
Thermal Shutdown Hysteresis 30 °C

Note 1: Specifications at Ta = +25°C are 100% tested. Specifications over the temperature range are guaranteed by design.
Note 2: Does not include an error due to finite error amplifier gain. See the Voltage-Error Amplifier (EAOUT) section.
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IREEDEIIE

(Ta = +25°C, using Figure 5, unless otherwise noted.)

SUPPLY CURRENT (Iq) vs. FREQUENCY

SUPPLY CURRENT vs. TEMPERATURE

CURRENT-SENSE THRESHOLD
vs. OUTPUT VOLTAGE

MAX16818 toc03
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REEEREGEE)

(Ta = +25°C, using Figure 5, unless otherwise noted.)
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