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ABSOLUTE MAXIMUM RATINGS

-0.3V to +30V All Other Pins t0 SGND............c..cocceeiennn. -0.3Vto (Ve + 0.3V)
-0.3V to +35V Continuous Power Dissipation (Ta = +70°C)
.................................................................. -0.3V to +6V 28-Pin TQFN 5mm x 5mm (derate 34.5mW/°C

DH1O LX oo, -0.3V to (VBsT - VLX) + 0.3V ADOVE +70°C) oot 2758mW
DLIOPGND ..ot -0.3Vto (Vpp + 0.3V) Operating Temperature Range ..........cc..cccoee. -40°C to +125°C
Vccto SGND........... -0.3V to +6V Junction Temperature ...........ccccoooiiiiiiiiiiiiee +150°C
Vce, Vop to PGND ... -0.3V to +6V Storage Temperature Range .............cccccooevvenne. -65°C to +150°C
SGND to PGND ..o -0.3V to +0.3V Lead Temperature (soldering, 10S) .......ccccoovvviiiiiiiinnnnn. +300°C
VEC CUITENE .o 300mA

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

(Vcec =5V, Vpp = Ve, Ta = Ty = -40°C to +125°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Internal LDO on 7 28
Input-Voltage Range VIN vV
Internal LDO off (Vcc connected to V|N) 4.75 5.50
Quiescent Supply Current IQ VEN = Vcc or SGND, no switching 2.7 55 mA
LED CURRENT REGULATOR
VIN = Ve = 4.75V 10 5.5V, fgw = 500kHz
(MAX16821A) 0.594 0.600 0.606
VIN = 7V to 28V, fsw = 500kHz
(MAX16821A) 0.594 0.600 0.606
VIN = Vce = 4.75V to 5.5V, fgw = 500kHz
0.098 0.100 0.102
Differential Set Value (MAX16821B)
(VSENSE+ to VSENSE-) (Note 2) VIN = 7V to 28V, fsw = 500kHz !
(MAX16821B) 0.098 0.100 0.102
VIN = Vce = 4.75V 10 5.5V, fsw = 500kHz
(MAX16821C) 0.028 0.030 0.032
VIN = 7V to 28V, fgyw = 500kHz
(MAX16821C) 0.028 0.030 0.082
. Clock
Soft-Start Time tss 1024 Cycles
STARTUP/INTERNAL REGULATOR
Vcc Undervoltage Lockout (UVLO) UvLO Ve rising 41 4.3 4.5 \
UVLO Hysteresis V¢ falling 200 mV
Vce Output Voltage VIN = 7V to 28V, IsoURCE = 0 to 60mA 4.85 5.10 5.30 V
MOSFET DRIVER
Output Driver Impedance Low or high output, ISOURCE/SINK = 20mA 1.1 3 Q
Output Driver Source/Sink Current IDH, IDL 4 A
Nonoverlap Time tNO CpH/DL = 5nF 35 ns

2 MAXI N
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc =5V, Vbp = Ve, Ta = Ty = -40°C to +125°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS

OSCILLATOR

Switching Frequency Range 125 1500 kHz
RT = 500kQ 120 125 130

Switching Frequency fsw RT = 120kQ 495 521 547 kHz
RT = 39.9kQ 1515 1620 1725

o 120kQ < RT = 500kQ -5 +5

Switching Frequency Accuracy %
40kQ =< RT = 120kQ -8 +8

ggs&gtsh;:e(;:%vgges) fsw = 125kHz, MODE connected to SGND 180

— Degrees

ggs;?eg:tzh[?E?RSizilrfwtgwlggges) fow = 125kHz, MODE connected to Vce 180

CLKOUT Output-Voltage Low VoL ISINK = 2mA 0.4 Vv

CLKOUT Output-Voltage High VOH ISOURCE = 2mA 4.5 Vv

SYNC Input High Pulse Width tSYNC 200 ns

SYNC Input Clock High Threshold VSYNCH 2 Vv

SYNC Input Clock Low Threshold VsyYNCL 0.4 Vv

SYNC Pullup Current IsyNc_ouT | VRT/SYNC = OV 250 500 pA

SYNC Power-Off Level VSYNC_OFF 0.4 v

INDUCTOR CURRENT LIMIT

Average Current-Limit Threshold VoL CSP to CSN 26.4 27.5 33.0 mV

Reverse Current-Limit Threshold VCLR CSP to CSN -2.0 mV

Cycle-by-Cycle Current Limit CSP to CSN 60 mV

Cycle-by-Cycle Overload Vcsp to VesN = 76mV 260 ns

CURRENT-SENSE AMPLIFIER

CSP to CSN Input Resistance Rcs 4 kQ

Common-Mode Range VeMR(cs) | VIN =7V to 28V 0 5.5 \

Input Offset Voltage Vos(cs) 0.1 mV

Amplifier Voltage Gain Av(Cs) 34.5 VIV

3dB Bandwidth f3dB 4 MHz

CURRENT-ERROR AMPLIFIER (TRANSCONDUCTANCE AMPLIFIER)

Transconductance am 550 uS

Open-Loop Gain AVL(CE) 50 dB

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vecec =5V, Vpp = Ve, Ta = Ty = -40°C to +125°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS
LED CURRENT SIGNAL DIFFERENTIAL VOLTAGE AMPLIFIER (DIFF)
Common-Mode Voltage Range VCMR(DIFF) 0 1.0 V
DIFF Output Voltage Vcm VSENSE+ = VSENSE- = OV 0.6 V
Input Offset Voltage VOS(DIFF) MAX1E821A 37 37 mv
MAX16821B/MAX16821C -1.5 +1.5
MAX16821A 0.992 1 1.008
Amplifier Voltage Gain AV(DIFF) MAX16821B 5.85 6 6.1 VIV
MAX16821C 18.5 20 215
MAX16821A, Cpirr = 20pF 1.7 MHz
3dB Bandwidth f3dB MAX16821B, CpIFr = 20pF 1600 KHz
MAX16821C, Cp|rr = 20pF 550
MAX16821A 50 100
22:3;52 SENSE- Input Rvs MAX16821B 30 60 kQ
MAX16821C 10 20
OUTV AMPLIFIER
Gain-Bandwidth Product Voutv = 2V 4 MHz
3dB Bandwidth Vouty = 2V 1 MHz
Output Sink Current 30 pA
Output Source Current 80 PA
Maximum Load Capacitance 50 pF
Suunz\t/léi (CSP - CSN) Transfer 4mV = Cgp - Csn = 32mV 1325 135 1377 | VN
Input Offset Voltage 1 mV
VOLTAGE-ERROR AMPLIFIER (EAOUT)
Open-Loop Gain AVOLEA 70 daB
Unity-Gain Bandwidth faBW 3 MHz
EAN Input Bias Current IB(EA) VEAN = 2V -0.2 +0.03  +0.2 HA
\E/glct’; ;emp"f'er Output Clamping |y, v oea) | With respect to Vo 905 930 940 | mv
INPUTS (MODE AND OVI)
MODE Input-Voltage High 2 \
MODE Input-Voltage Low 0.8 \
MODE Pulldown Current 4 5 6 PA
OVI Trip Threshold OVPTH 1244 1276  1.308 \
OVI Hysteresis OVIHYs 200 mV
OVI Input Bias Current lovi Vov| = 1V 0.2 pA
4 MNMAXIW
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ELECTRICAL CHARACTERISTICS (continued)

(Vecec =5V, Vpp = Ve, Ta = Ty = -40°C to +125°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS

ENABLE INPUT (EN)

EN Input-Voltage High EN rising 2.437 2.5 2.562 Vv
EN Input Hysteresis 0.28 \
EN Pullup Current IEN 13.5 15 16.5 pA
THERMAL SHUTDOWN

Thermal Shutdown 165 °C
Thermal-Shutdown Hysteresis 20 °C

Note 1: All devices are 100% production tested at +25°C. Limits over temperature are guaranteed by design.
Note 2: Does not include an error due to finite error amplifier gain. See the Voltage-Error Amplifier section.
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