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ABSOLUTE MAXIMUM RATINGS

IN, CSN, DIM 10 GND .....ooiiiiiiiiiiiiiccce -0.3V to +30V
Vee, DRV IO GND Lo -0.3V to +6V
CSN O IN Lo -0.3Vto +0.3V
Maximum Current into Any Pin

(except IN, Vo, and DRV) i +20mA

Continuous Power Dissipation (Ta = +70°C)
6-Pin TDFN (derate 18.17mW/°C" above +70°C)....... 1454mwW

Operating Temperature Range ...........c..cc..o....
Junction Temperature...............cooe.

Storage Temperature Range................

Lead Temperature (soldering, 10s)
Pin-to-Pin ESD Ratings (HB Model)............ccccccooiiiiiiiiiin, 2.5kV
*As per JEDEC51 Standard (Single-Layer Board).

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

(VIN = 12V, Vpim = VIN, Cvce = 1uF, RsensE = 0.5Q, 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
Input Voltage Range VIN 4.5 28.0 \
Maximum Current Regulator
Switching Frequency fsw 2 MHz
Ground Current IGND DRV open 15 mA
Supply Current lIN Vpim < 0.6V 425 uA
VIN = VcsN = VDI, VIN rising from 4V until 47 50
VpRry > Vce - 0.5V ' '
Undervoltage Lockout UVLO \
VIN = VcsN = Voim, VN falling from 6V, 45
VDRyv < 0.5V '
Undervoltage Lockout Hysteresis 0.5 \
SENSE COMPARATOR
(VIN - Vesn) rising from OV until Vpry <
1 21 22
_ 0.5V (MAX16820) 9 0 5
Sense Voltage Threshold High VSNSHI VY ) . o v mV
IN - VCsN) rising from until Vprv <
0.5V (MAX16819) 213 230 246
(VIN - Vcsn) falling from 0.26V until Vpry >
(Vce - 0.5V) (MAX16820) 176 190 204
Sense Voltage Threshold Low VSNSLO mV
(VIN - Vesn) falling from 0.26V until Vpry > 158 170 182
(Vce - 0.5V) (MAX16819)
Propagahon Delay to Output — Falling edgg of (VIN - VcsN) from 0.26V to 82 ns
High 0V to DRV high, Cprv = 1nF
) Rising edge of (VIN - VcsN) from OV to
Propagation Delay to Output Low tDPDL 0.26V to DRV low, CoRy = 1nF 82 ns
Current-Sense Input Current lcsN (VIN - VcsN) = 200mV 1 uA
Current-Sense Threshold CShvs MAX16819 56 70 mV
Hysteresis MAX16820 17 35 mv
2 M AKXV
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 12V, Vpim = VIN, Cvce = 1uF, Rsense = 0.5Q, 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

GATE DRIVER
Gate Driver Source Current VesN = VIN, VDRy = 0.5 x Ve 0.5 A
Gate Driver Sink Current VesN = VN - 250mV, Vpry = 0.5 x Vce 1 A
Gate Driver Output-Voltage High VoH IDRV = 10mMA Vce - 0.5 V
Gate Driver Output-Voltage Low VoL IDRV = -10mMA 0.5 V
DIM INPUT
Maximum DIM Frequency foim 20 kHz
DIM Input-Voltage High Vit 2/\/005(13\1:0\2\1\/1) increase DIM until VpRry > o8 N
DIM Input-Voltage Low ViL ngis z E)/.|[5\1\,/decrease DIMuntil 0.6 V
DIM Hysteresis DIMHYs 200 mV
DIM Turn-On Time {DIMON DIM rising edge to Vpry = 0.5 x Ve, 100 ns

Cpbrv = 1nF
DIM Turn-Off Time omore | 2! falling edge to Vprv = 0.5 x Ve, 100 ns

CpRv = 1nF
DIM Input Leakage High Vpim = VIN 10 pA
DIM Input Leakage Low Vpim = OV -1 +1 pA
Vcec REGULATOR

lvcc = 0.1mA to 10mA, V|N = 5.5V to 28V 4.5 55 V
Regulator Output Voltage Vce

lvcc = 0.1mA to 10mA, V|N = 4.5V to 28V 4.0 55 V
Load Regulation lvcc = 0.1mA to 10mA, ViN = 12V 4 Q
Line Regulation VIN = 6V to 28V, lycc = 10mA 11 mV
Power-Supply Rejection Ratio PSRR VIN = 12V, Ivce = BmA, fiN = 10kHz -35 dB

- VIN = 4.5V, Ve = 0V 45 mA

Current Limit ILIM

VIN = 4.5V, Vce = 4V 18 mA
Regulator Startup Time tSTRAT Vcoec =0to 4.5V 350 us

Note 1: All devices are 100% production tested at Ty = +25°C and +125°C. Limits to -40°C are guaranteed by design.
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S 27T (451
(\l (VIN = VDim = 12V, Cycc = 1uF, Rsense = 0.5Q connected between IN and CSN. Typical values at Ta = +25°C, unless otherwise
o o) noted.)
T~ DRV SWITCHING FREQUENCY
>< EFFICIENCY vs. Vin vs. Vin LED CURRENT VARIATION vs. ViN
< 100 : ‘ 5 1500 T s =220 : T =
E o ‘ LEDS L=47uH |2 1400 s - & ILED(NOMINAL) = 400mA |£
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N —~— [ Euw —F 3 3
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(o) 2 = 00 \ 7. VAV = g
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55 = 540 — o 300 2
g Vi = 24V — E g
54 2 539 g -
[ s : 250 —— g
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52 537 L/ : = 00
_ 51 _ 53 / Z
= = / <
8 50 3 535 7 3 150
= = / >
49 5.34 / g
48 533 z 10
47 532 / 50
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ILEp=0 / VoM = 0V Vo =0V
45 —_— 5.30 il 0
50 75 10.0 125 150 17,5 200 225 25.0 275 40 25-10 5 20 35 50 65 80 95 110125 45 85 125 165 205 245 285
Vin (V) TEMPERATURE (°C) Vin (V)
PWM DIMMING AT 200Hz PWM DIMMING AT 200Hz
(10% DUTY CYCLE) (90% DUTY CYCLE)
MAX16819 toc07 MAX16819 toc08
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ov i U SR S S ov
]
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noted.)

PWM DIMMING AT 200Hz
(1% DUTY CYCLE)

MAX16819 toc09

T V=12V, L=47H,

1LED MAX16819

10us/div

PWM DIMMING AT 20kHz
(10% DUTY CYCLE)

MAX16819 toc1.
—

T V=24V, L= 47uH,
- 4LEDS MAX16820

Py

10us/div

MAXIMV

Vbim
2V/div

ov

ILED
200mA/div

0A

Voim

2V/div

{ov

ILED

200mA/div

0A

PWM DIMMING EXPANDED

fus/div

PWM DIMMING AT 20kHz
(90% DUTY CYCLE)

" Vin=24V, L = 33uH,

MAX16819 IEEL

~.. 4 LEDS MAX16820

10us/div
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2V/div

ov

ILED
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1 Voim
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ov
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0A

LED CURRENT VARIATION FROM SET CURRENT (%)

HR T FHFIE(4)

(VIN = VDim = 12V, Cycc = 1uF, Rsense = 0.5Q connected between IN and CSN. Typical values at Ta = +25°C, unless otherwise

PWM DIMMING EXPANDED
(50% DUTY CYCLE)

MAX16819 toc1

A e
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COMMON DIMENSIONS PACKAGE VARIATIONS

SYMBOL | MIN. | MAX. PKG. CODE | N D2 E2 e JEDEC SPEC b [(N/2)-1]x e
A 0.70 0.80 T633-2 6 | 1.50£0.10 | 2.30+0.10 | 0.95BSC MO229 / WEEA 0.40+0.05 | 1.90 REF
D 2.90 3.10 T833-2 8 | 1.50£0.10 | 2.30+0.10 | 0.65BSC MO229/ WEEC 0.30+0.05 | 1.95 REF
E 2.90 3.10 T833-3 8 | 1.50£0.10 | 2.30+0.10 | 0.65BSC MO229/ WEEC 0.30£0.05 | 1.95 REF
A1l 0.00 0.05 T1033-1 10 | 1.50£0.10 | 2.30£0.10 | 0.50 BSC |MO229/WEED-3 | 0.25+0.05 | 2.00 REF
L 0.20 0.40 T1033-2 10 | 1.50£0.10 | 2.30£0.10 | 0.50 BSC |MO229/WEED-3 | 0.25+0.05 | 2.00 REF

0.25 MIN. T1433-1 14 ] 1.70£0.10 | 2.30£0.10 | 0.40 BSC ---- 0.20£0.05 | 2.40 REF

A2 0.20 REF. T1433-2 14 ] 1.70£0.10 | 2.30+0.10 | 0.40 BSC ---- 0.20+0.05 | 2.40 REF

NOTES:

1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.

2. COPLANARITY SHALL NOT EXCEED 0.08 mm.

3. WARPAGE SHALL NOT EXCEED 0.10 mm.

4, PACKAGE LENGTH/PACKAGE WIDTH ARE CONSIDERED AS SPECIAL CHARACTERISTIC(S).

5. DRAWING CONFORMS TQ JEDEC M0O229, EXCEPT DIMENSIONS "D2° AND "EZ", AND T1433-1 & T1433-2.
6. "N" IS THE TOTAL NUMBER OF LEADS.

7. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

/B\ MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
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