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Maxim's high-brightness LED (HB LED) drivers are dedicated integrated circuits for white or
RGB LEDs. They are energy-saving, cost-effective choices that enable the next generation
of LCD backlighting, projection, automotive, and general lighting applications. Maxim's
continually expanding HB LED portfolio includes 29 products covering the full range of linear
and switch-mode topologies (buck, boost, SEPIC, and other topologies).
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www.maxim-ic.com/LED




SWITCH-MODE/LINEAR HB LED
DRIVERS FOR THE WIDEST RANGE
OF LIGHTING APPLICATIONS

Flexible and Robust with Wide Input-Voltage and Output-Power Ranges

SPOTLIGHT, MR16
MAX16820/MAX16822/MAX16832

¢ Simple: 6-Pin TDFN; No Compensation Required

¢ Compact: 2MHz Switching; Miniature Inductor

¢ High Power: Up to 36W

¢ Wide Input Range: 4.5V to 65V

¢ Flexible: PWM or Linear Dimming
MAX16834
¢ For MR16

STREET AND EMERGENCY LIGHTING

MAX15000/MAX16801/MAX16832
¢ Flexible: Universal AC or 48VDC Input;
PWM Dimming

¢ High Power: Supplies Up to 75W
¢ Robust: Thermal Shutdown

SPI is a trademark of Motorola, Inc.

ARCHITECTURAL LIGHTING

MAX16824/MAX16825

¢ Flexible: Three Independent Channels; PWM or SPI™ I/F
for RGB Dimming; SPI I/F Allows Daisy-Chained Modules

¢ Robust: Short-Circuit Protection; Thermal Shutdown
¢ Saves Cost: 36V Output; More LEDs per String

SOLAR-POWERED LIGHTING
MAX16821

+ Flexible: Synchronous Buck or Boost
+ High Power: Up to 150W

+ High Efficiency: > 94%

¢ Robust: Thermal Shutdown, OVP
MAX16834

¢ For Buck-Boost
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ROBUST HB LED DRIVERS FOR
ALL AUTOMOTIVE LIGHTING
APPLICATIONS

Superior Efficiency, Flexibility,

/INDUSTRY’S HIGHEST EFFICIENCY\ ROBUST DRIVERS

: WITHSTAND LOAD DUMP

Front Lights, DRL AND COLD CRANK, +125°C
TEMPS, LED SHORT

MAX16821/MAX16834 Lo

+ Up to 75W; > 94% Efficient; Buck,
Boost, or Buck-Boost; Thermal
Shutdown and Overvoltage Protection

MAX16812/MAX16832

¢ 5.5V to 76V Operation; Compact; PWM/
Linear Dimming; Thermal Shutdown

MAX16816/MAX16831

+ High-Power Buck, Boost, or Buck-
Boost; Programmable LED Current
\Simplifies Design\

EV KITS
AVAILABLE

4 WIDEST DIMMING RANGE )
Display Backlighting
MAX16807-MAX16810 ‘
¢ Drive 8 to 16 Channels; Boost or SEPIC Modes;

5000:1 Dimming Range
MAX16826

¢ 12C-Programmable LED Current Simplifies Designs;
\ Shorted-LED Detection; Boost-Voltage Optimization/

AKX/

and Ease of Use

SIMPLE TO USE )

Interior Lights
MAX16836
¢ Compact; Up to 350mA; Low EMI
MAX16804
¢ PWM/Theater Dimming; No

Microcontroller Required; Low EMI
MAX16805/MAX16806

4 Programmable for LED Binning,
Eases Manufacturing

)

C FLEXIBLE N

Tail Lamps, CHMSL, Sidelights
MAX16823

# Three Channels; Independent Dimming;
Shorted-LED and Open-LED Detection

MAX16824

¢ Three Channels; Independent Dimming;
150mA/Channel

MAX16815/MAX16828/MAX16836

¢ Compact; 100/200/350mA Output;
\ Single Resistor Adjusts Current /




FIRST HIGH-CURRENT LINEAR LED
DRIVER ELIMINATES THE NEED FOR
UC AND SWITCH-MODE CONVERTER

|deal for Automotive Lighting Applications; Reduces Cost and EMI

5.5V TO 40V ILEﬂ_Ll_I_

ELIMINATES NEED FOR n our
SWITCH-MODE CONVERTER 01pF .
- PROGRAMMABLE LED CURRENT {; o NAXIM _51|R_EG Y

FOLDBACK LIMITS POWER MAX16806 0uF * 15 | FACTORY-PROGRAMMABLE LED

DISSIPATION FROM EXCESSIVE Ve CURRENT SETTING SIMPLIFIES

Vj\ AND/OR LED TEMPERATURE cs+ USE OF MULTIPLE LED BINS

Rsense

LED BRIGHTNESS ADJUSTMENT INTEGRATED WETTING CURRENT AND
WITHOUT uC PWM SIGNAL cs- DEBOUNCE FOR MOMENTARY SWITCH
- ON-BOARD 200Hz RAMP ALLOWS o wli=

ANALOG OR PWM CONTROL

DIMMING

Small, Thermally
Enhanced Package

gV KIT

LIPS -

350mA LED Driver Family
Load- DIM V
0 . IN _
EN +3.5% LED: Dump 5V DIM with | Programmable Programmable |Programmable Mome_ntary
Part . Current LED-Current Thermal Switch
Pin Accuracy Protected | Output | Input DC LED-Current e — Foldback [ Sl
(45V) Signal Foldback
MAX16800 4 v 4 v
MAX16803 v v v v/ v
MAX16804 v v v v/ v/ 4
MAX16805 v v v v v v v v
MAX16806 v v 4 v v 4 v v v v
MAX16835 v v v v
MAX16836 v v v v/ v

www.maxim-ic.com/MAX16806info
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SMALL, HB LED DRIVERS
SIMPLIFY
LIGHTING DESIGN

350mA DRIVERS

LOAD-DUMP
PROTECTION TO 45V
IN, EN, DIM

V4

6.5V 1O 40V

IN ouT
0.14F ;l;I [ N
V5 __l_ : LEDs
MAXIVI O N
MAX16803
MAX16836 cst

5V REGULATOR
POWERS pC

WIDE PWM
DIMMING
RANGE

Rsense

JTUL —ofom

GND

v

Rsense ADJUSTS
THE LED CURRENT

Features
¢ Up to 1A LED Current with External Transistor
¢ £3.5% LED Current Accuracy

¢ Wave-Shaped Edge Control Minimizes EMI
During PWM Dimming

¢ Low 200mV Current-Sense Reference
Minimizes Power Dissipation

+ Works Down to +5V for Automotive
Cold Cranking

# Short-Circuit Protection
¢ Thermal Shutdown
¢ Operates from -40°C to +125°C

AKX/

100mA (MAX16815)
AND 200mA (MAX16828)
DRIVERS

D— VIN LO
AKXV 21

C>—om  MAX16815 =
MAX16828 14

— VRer GND
2z
VKir
S

Applications

+ Automotive Interior Lighting
+ Dome Lights, Map Lights
+ Radio/Stereo Backlighting
+ Dashboard Displays
+ Navigation System Backlighting

+ Automotive Exterior Lighting
+ Rear Combination Lights (RCLs)
« Tail Light/Side Marker Assemblies

¢ Display Backlighting
¢ Signage and Indicators
+ Ambient and Architectural Lighting




RIGHEST INTEGRATION
LED DRIVER IDEAL FOR
AUTOMOTIVE APPLICATIONS

High-Voltage, 3-Channel Linear Driver with Open-LED Detection

5.5V T0 40V

45V LOAD-DUMP L
PROTECTION ;I;

OPEN-LED DETECTION
ACTIVE DURING
DIMMING

Flexible

¢ Adjustable Constant LED Current
(Up to 70mA, 2A with External BJT)

4 5% LED Current Accuracy

+ Low Dropout Voltage (0.7V, max)

¢ +3.4V Regulator with 4mA

Capability

ld

LINEAR DRIVE AND
WAVE-SHAPED
DIMMING
MINIMIZE EMI

i

MAXIN

e

Fiﬁ

¢ Undervoltage Lockout

¢ Short-Circuit
Protection

¢ Thermal Shutdown

# Operates from
-40°C to +125°C

www.maxim-ic.com/MAX16823info

INDEPENDENT LED-
STRING CURRENT
ADJUSTMENT

Applications

¢ Automotive Lighting
(RCL, CHMSL, RGB
Ambient)

¢ Warning Lights

¢ LCD Panel
Backlighting

AKX/




3-CHANNEL HB LED DRIVERS
HAVE INDEPENDENT DIMMING

Drive 150mA LED Current with Choice of PWM Dimming or SPI Interface

01—T— oy
3 e
Ay
Vi ouTL J& LEDs w“\i
MAXIM T A SEES
MAX16824  our2 T&
MAX16825

1 o ouT3

L ————— pwme cst

L ———— pwws é R

VReG T REG CS2

C2 : § R2
GND CS3
J7 iRS
\Y4
Features Applications
+ Up to 36V Output Voltage Range + Small LCD Displays
+ Three Output Channels with Independently ¢ LED Message Displays
Adjustable LED Current (150mA Each) + Industrial, Architectural and
+ 5% LED Current Accuracy Decorative Lighting
¢ Three Dedicated Dimming-Control Pins + Mood Lighting
(MAX16824) or 4-Wire Interface (MAX16825) o Signage

¢ Auxiliary 5V, 4mA Voltage Regulator # RGB LED Lighting

+ Short-Circuit Protection for Each Output

¢ Accurate, 200mV Current-Sense Reference
Reduces Power Losses

+ Thermal Shutdown
# Drivers Can Be Cascaded (MAX16825)

AKX/




RIGHEST INTEGRATION LED
DRIVERS FOR WHITE- AND
RGB-LCD BACKLIGHTING

High-Efficiency PWM Controller with 8 or 16 Constant-Current Channels

PARALLEL OUTPUTS FOR

HIGHER CURRENT

@ 3% CHANNEL-TO-
CHANNEL CURRENT
MATCHING

BOOST OR BUCK-BOOST

(SEPIC) PREREGULATOR

4 OPTIMIZED VOLTAGE
FOR LED ARRAY [

-

ouT

1
Vee i VKir
STAND-ALONE OR uC OPERATION maam eop ool =< ILABL £
@ UP TO 5000:1 DIMMING RANGE VIAX16807 T
# UP TO 30kHz DIMMING ouTo
FREQUENCY ourt \
Inl . . NN INDIVIDUAL CLOSED-
PUM o . . LOOP CURRENT CONTROL
’ ’ # 40V,,; PIN RATING
LED CURRENT SET BY ST
SINGLE RESISTOR o
@ UP TO 55mA PER STRING Rser

SMALL, THERMALLY
ENHANCED PACKAGES

Part Open—L_ED No. of Package
Detection Channels (mm x mm)
MAX16807 8 28-TSSOP-EP (6.4 x 9.7)
MAX16808 v 8 28-TSSOP-EP (6.4 x 9.7)
MAX16809 16 38-TQFN (5 x 7)
MAX16810 v 16 38-TQFN (5x 7)

www.maxim-ic.com/LED-LCD
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PROGRAMMABLE HB LED DRIVER
OPTIMIZES EFFICIENCY AND
ELIMINATES LED BINNING

|deal for White- and RGB-LCD Backlighting

4 INDEPENDENT
LED CURRENT SINKS

VIN —9

v
g; 3 A
BOOST OR SEPICFOR ———L oo
MAXIMUM FLEXIBILITY E
fe s
S INTEGRATED ADC FOR
LED OPEN AND SHORT
Ao *0© B |— ) DETECTION
PWM INPUT FOR | pin2 ore = _|',I
EACH CHANNEL [ —|DIM3 Y I
RIMY : : 12C-PROGRAMMABLE
MAXIM ori LED CURRENT
MAX16826  pL1
Cs1

12C INTERFACE : : %
FOR OPTIMIZING >_| 3% DL4 | VKt
BOOST VOLTAGE j; cs4 ILAg; ¢

Flexibility Precise Color and Dimming Control
¢ Wide 4.75V to 24V Input Range ¢ Drive All White/Mono, RGB, or RGB +
o Large Number of LEDs per String Amber Configurations
o Programmable LED Current Eliminates + Individual PWM Inputs
LED Bins for Brightness Variation + >1000:1 PWM Dimming Range
Efficiency ¢ Individual LED Current Adjustment
¢ Adjusts LED String Voltage to Maximize Through 12C Interface
Efficiency Applications
+ Very Low, < 20pA Standby Current + Automotive Displays
Robustness ¢ Industrial Displays
+ Withstands 40V Load Dump # Desktop Displays
¢ External MOSFETs for Better Thermal ¢LCDTVs
Management

AKX/
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SMALLEST UNIVERSAL
RIGH-BRIGHTNESS LED DRIVERS
COVER WIDE INPUT-VOLTAGE RANGE

PWM Dimming and High-Accuracy Current Regulation

‘ MULTIPLE LEDs ’

UP TO 100W
INPUT _ _
AXI/ l * ﬁ\j} /
MAX16802 s
ENABLE UVLOJEN ™
WIDE PWM u“} \
DIMMING RANGE pum [ [T —] omes Veo
= o I +1% LED
CURRENT ACCURACY
cs 6ND
50% SMALLER THAN ’,
THE COMPETZHON

i
|
W\

RETURN

SIMPLE AND FLEXIBLE FOR A WIDE RANGE OF APPLICATIONS

+ Offline Industrial Part Intended Usage Supply Voltage
Lighting MAX15000 | Offline applications | 85VAC to 265VAC rectified

MAX16801 | Offline applications | 85VAC to 265VAC rectified
+ Street Lighting MAX16802 | DC applications Up to 40VDC

\

UMAX is a registered trademark of Maxim Integrated Products, Inc.
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FLEXIBLE HB LED DRIVER
SUPPORTS MULTIPLE
APPLICATIONS

Configurable for Boost, Buck-Boost,

iy
4.75V 10 28V

SEPIC, and High-Side Buck Topologies

BOOST LED DRIVER

IN

PWMDIM
REFI

3000:1 PWM DIMMING, N
ANALOG DIMMING o L
ANALOG

DIM

PGND

NAXI/
MAX16834

NDRV

CS

DIMOUT I :{I
SENSE+

i

CURRENT SENSE

INTEGRATED HIGH-SIDE

INTEGRATED PWM
DIMMING MOSFET
DRIVER

Features

¢ Wide Input Operating Voltage Range
(4.75V to 28V)

¢ 100kHz to 1MHz Programmable High-
Frequency Operation

¢ External Clock Synchronization Input
¢ Programmable UVLO
¢ Internal 7V Low-Dropout Regulator

¢ Fault Output (Active-Low FLT) for Overvoltage,
Overcurrent, and Thermal Warning Faults

+ Programmable True Differential Overvoltage
Protection

¢ Operates from-40°C to +125°C
¢ 20-Pin TQFN-EP Package

M AXIN

Applications

¢ Architectural and Decorative Lighting (MR16,
MR111)

¢ Automotive Rear and Front Lighting

¢ DC-DC Boost/Buck-Boost Converters

¢ Projection System RGB LED Light Sources
¢ Single-String LED LCD Backlighting

¢ Spot and Ambient Lights

11




FLEXIBLE, 76V HB LED DRIVER
WITH LINEAR OR PWM
DIMMING CONTROL

Integrated Dimming MOSFET Driver Simplifies Design
and Reduces Component Count

BUCK-BOOST CONFIGURATION

CH_Rea
1 g
Res ;gr X bout .
-y
a I
cs- CS+ DGT DD H_REG HV LX Cour
Rsre
ViN SRC
L IN
EN
MAXIN
RT MAX16812 - T0Ry
S
l)"hx‘o“\&

ov AGND

Comp

FB

Features

¢ Integrated 76V, 0.2Q Power MOSFET

¢ 6.5V to 76V Operating Range

¢ Buck, Boost, Buck-Boost (Flyback), CUK,
and SEPIC Configurations

¢ PWM LED Dimming with
+ PWM Control Signal
«+ Analog Control Signal
+ Chopped V|y Input

12

Ccomp1

Applications

+ Automotive Exterior Lighting
o Tail/Stop/Turn Light Assemblies
+ Fog and DRL Lights

V KITS
'AILABLE

AKX/




HIGH-VOLTAGE, HIGH-POWER LED
DRIVER SIMPLIFIES DIMMING

Integrated High-Side, n-Channel FET Driver Provides Wide Dimming
Range Ideal for Automotive and General Lighting

‘ DIFFERENTIAL SENSING

FOR SIMPLE, ACCURATE K/Ts
LED-CURRENT CONTROL ILABLE
iy /
/ o
"—’\/\/\/—"—Jll_ < ¢
5.5V TO 76V V¢ RANGE —|— ’
MEETS LOAD-DUMP L
REQUIREMENTS Vee Cs- Ccs+ DGT ;;
UVEN o
MAXIMN sNs+
o MAX16816
PWM DIMMING THROUGH % MAX16831
ANALOG OR PWM SIGNAL
RTSYNC ov
GND
Features Applications
¢ 100mV High-Side, Differential LED Current + Automotive Lighting (High-Beam/Low-
Sense for High Efficiency Beam/Turn Lights, RCL, DRL, Fog Lights)

¢ 200mV Peak Current-Mode-Control Reference + Industrial and Architectural Lighting
¢ Boost, Buck-Boost, Buck, or SEPIC Topologies + Warning and Emergency Lights

¢ Programmable LED Current, Soft-Start, and
Dimming Edge Control (MAX16816)

AKX/
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RIGH-VOLTAGE, HIGH-EFFICIENCY,
RIGH-BRIGHTNESS LED DRIVERS
SAVE SPACE AND COST

HIGH
CURR
Rsense

ViN I P AANA p

4.5V T0 28V

WORKS WITH MINIATURE
INDUCTOR

-VOLTAGE
ENT SENSE
A
S N N G ——

UP TO 2MHz SWITCHING;

v

|
'Y

10mA, 5V REG
Vin Vee
5000:1 DIMMING RANGE MNAXI/ ;;
s MAXI6819  orv —|
PUM MAX16820
K\TS — DIM GND PIC
JLABLE ?7 D
ViN
Rsense ;; ;; L
6V TO 65V
OPERATING RANGE On ¢
;; LED CURRENT
THERMAL FOLDBACK,
cS TEMP_| ANALOG DIMMING
MAXII on
N MAX16822 om - T Lo
MAX16832
350mA (MAX16822), GND X *
700mA (MAX16832) PGND X _I PWM DIMMING
DRIVER UP TO 20kHz

Features Applications

¢ Up to +5% LED Current Accuracy ¢ Architectural and Industrial Lighting
¢ Supply up to 35W ¢ MR16 Bulbs

¢ Thermal Shutdown
¢ Operates from -40°C to +125°C

+ Automotive Exterior and Interior Lighting
¢ Indicators and Emergency Lights

M AXI




RIGH-POWER LED DRIVER HAS
RAPID LED CURRENT PULSING

Over 92% Efficiency

AVERAGE CURRENT-MODE
DRIVER WITH UP TO
30A LED CURRENT

WIDE 4.5V TO 5.5V
AND 7V TO 28V
INPUT-VOLTAGE RANGE
WITHOUT EXTERNAL
BIASING CIRCUITRY

CSN CsP

DH |=

20A/ps LED CURRENT
TRANSIENTS WITH
Maxim's PATENT-PENDING

MAXIM TOPOLOGY

MAX16821
R/ |
GND SYNC
|’ A
‘.
\\
N BLE
LED CURRENT HAS FAST RISE AND FALL TIMES
DUE TO Maxim's PATENT-PENDING TOPOLOGY
[ ¥ 1
M 1.00us M 1.00ps
070 10A: trise < 500ns 10A TO 0: tpar < 500ns
Features

Applications

¢ Front Projectors and Rear-Projection TV
¢ Pocket and Portable Projectors

¢ Automotive Exterior Lighting

+ Decorative, Architectural, and Industrial
Lighting

¢ Suitable for Synchronous Buck, Boost, Buck-
Boost, SEPIC, and Common-Anode
Topologies

¢ 125kHz to 1.5MHz Switching Frequency
¢ Wide -40°C to +125°C Temperature Range
¢ Overvoltage Protection, Thermal Shutdown

AKX/
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Linear High-Brightness LED Drivers

oot AL Vin lLeo PWM Dimming oack
& Automotive General Display V) (A, max) el CLERAUE
Lighting Lighting Backlighting
MAX16800 v v 6.5 t0 40 0.35 1:30 16-TQFN
MAX16803 v v v 6.5t0 40 0.35 1:200 16-TQFN
MAX16804 v v 5.5t0 40 0.35 1:200 20-TQFN
MAX16805 v v 5.5t0 40 0.35 1:200 20-TQFN
MAX16806 v v 5.5t0 40 0.35 1:200 20-TQFN
MAX16815 v v 6.5t0 40 0.1 1100 6-TDFN
MAX16823 v v 5.5 t0 40 0.07/ch 1:200 16-TQFN/TSSOP
MAX16824 v v v 6.51t0 28 0.15/ch 1:5000 16-TSSOP
MAX16825 v v v 6.51t0 28 0.15/ch 1:5000 16-TSSOP
MAX16828 v v 6.5t0 40 0.2 1100 6-TDFN
MAX16835 v v 6.5t0 40 0.35 1:80 16-TQFN
MAX16836 v v 6.5t0 40 0.35 1:80 16-TQFN
Switch-Mode High-Brightness LED Drivers
Applications v : ey PWM
IN LED H H
Part Automotive | General Proiection Display Topology v) (A, max) (Hz) D';" ng Package
Lighting Lighting ) Backlighting aug
MAX16801 v Boost, flyback, SEPIC | 10.8, 24 100 262k 1:3000 8-UMAX
MAX16802 v Boost, buck, flyback, SEPIC| 10.8, 24 100 262k 1:3000 8-UMAX
MAX16807 v Boost, SEPIC + 8 linear | 8,265 | 005/ch | 20ktolM | 1:5000 | 28-TSSOP-EP
MAX16808 v Boost, SEPIC + 8 linear 8,26.5 0.05/ch 20k to IM 1:5000 | 28-TSSOP-EP
MAX16809 v Boost, SEPIC + 16 linear | 8,265 | 0.05/ch | 20ktoIM | 15000 | 38-TQFN
MAX16810 v Boost, SEPIC + 16 linear | 8,265 | 005/ch | 20ktoIM | 15000 | 38-TQFN
MAX8790A v Boost + 6 linear 45,26 | 0.02/ch SOONSOK 1:100 20-TQFN
125k to _
MAX16812 v v v Boost, buck-boost, buck 6.5, 76 05 00k 1:100 28-TQFN
MAX16816 v v v Boost, b“;‘E'PtI’ng'b"OSt' 55,76 10.0 500k 11000 | 32-TOFN
MAX16819 v v Buck 45,28 30 20kto2M | 1:5000 6-TDFN
MAX16820 v v Buck 45,28 30 20kto2M | 1:5000 6-TDFN
Boost, buck, buck-boost, | 4.75t0 5.5, 125k to .
MAX16821 v v v SEPLC T8 30.0 Lo 1:5000 | 28-TQFN
MAX16822 v v Buck 6.5, 65 035 | 20kto2M | 1:1000 8-50
MAX16826 v v v v Boost, SEPIC t‘;ﬁ 30 | 100ktoIM | 1:2000 | 32-TQFN-EP
MAX16831 v v v v Boost, b“;‘ébtl’?k'bmst 55,76 100 500k 11000 | 32-TQFN
MAX16832 Buck 6.5, 65 0.7 20kto2M | 1:1000 8-SO-EP
MAX16834 v v Boost buck Duckb00%L | 45,28 | Upto2 | 100ktolM | 13000 | 20-TQRN-EP

For Free Samples and Technical Information,
Go to: www.maxim-ic.com/samples
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www.maxim-ic.com/LED

Maxim is a registered trademark of Maxim Integrated Products, Inc. © 2008 Maxim Integrated Products, Inc. All rights reserved.

Rev. 4




