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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VIN = VPIN = 3.6V, VDD = 1.8V, VGND = VPGND = 0V, temperature derating disabled, TA = -40°C to +85°C, typical values are at TA =
+25°C, unless otherwise noted.) (Note 1)

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.

VDD, IN, PIN, SCK, SDA, FSH, OUT to GND.........-0.3V to +6.0V
M_, S_, F_ to GND ....................................-0.3V to (VOUT + 0.3V)
C1N, C2N to GND .......................................-0.3V to (VIN + 0.3V)
C1P, C2P to GND ..-0.3V to greater of (VOUT + 0.3V) or (VIN + 0.3V)
PGND to GND .......................................................-0.3V to +0.3V
OUT Short Circuit to GND ..........................................Continuous

Continuous Power Dissipation (TA = +70°C)
24-Pin Thin QFN (derate 20.8mW/°C above +70°C)...1666mW

Operating Temperature Range ...........................-40°C to +85°C
Junction Temperature ......................................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

PARAMETER CONDITIONS MIN TYP MAX UNIT

IN Operating Voltage 2.7 5.5 V

VDD Operating Range 1.6 5.5 V

Undervoltage-Lockout Threshold VIN rising or falling 2.25 2.60 V

Undervoltage-Lockout Hysteresis 50 mV

Output Overvoltage-Protection Threshold VOUT rising 4.75 5.00 5.25 V

1.5x or 2x mode 4.0 6.5
IN + PIN No-Load Supply Current

10% setting, 1x mode, flash off 0.35
mA

TA = +25°C 0.7 5
IN + PIN Shutdown Supply Current

All LEDs off, FSH = SDA =
SCK = VDD, I2C ready TA = +85°C 0.8

μA

TA = +25°C 0.1 1
VDD Quiescent Current

All LEDs off, SDA = SCK =
VDD, I2C ready TA = +85°C 0.1

μA

Startup into 1x mode 0.5

Startup into 1.5x mode 1.0Soft-Start Time

Startup into 2x mode 1.5

ms

LED Current Derating Function Start
Temperature

Temperature derating enabled +40 °C

LED Current Derating Function Slope
TA = +40°C to +85°C, temperature derating
enabled

-1.7 %/°C

Default current setting, TA = +25°C -2 ±0.3 +2LED Current SUB Output Accuracy
(Note 2) D efaul t cur r ent setti ng , TA =  - 40°C  to + 85°C -5 +5

%

LED Current FLASH and MAIN Output
Accuracy

Default current setting (Note 2) -5 ±0.3 +5 %

M_, S_ 28.5 30.0
Maximum M_, S_, F_ Sink Current

F_ 95 100
mA

M_, S_ 40 90
LED Dropout Voltage 100% LED setting (Note 3)

F_ 40 90
mV

1.5x and 2x Mode Regulation Voltage 150 mV

1x to 1.5x and 1.5x to 2x Mode Transition
Threshold

VM_, VS_, VF_ falling 100 mV
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Note 1: All devices are 100% production tested at TA = +25°C. Limits over the operating temperature range are guaranteed 
by design.

Note 2: LED current specification includes both accuracy and matching tolerance.

Note 3: Dropout voltage is defined as the M2 or F3 to GND voltage at which current into M2 or F3 drops 10% from the value at 0.2V.
All other current regulators are tested functionally by the accuracy test and guaranteed for low dropout by design.

ELECTRICAL CHARACTERISTICS (continued)
(VIN = VPIN = 3.6V, VDD = 1.8V, VGND = VPGND = 0V, temperature derating disabled, TA = -40°C to +85°C, typical values are at TA =
+25°C, unless otherwise noted.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNIT

Input Voltage Mode Transition Hysteresis 150 mV

TA = +25°C 0.01 1
M_, S_, F_ Leakage in Shutdown

All LEDs off, FSH =
VDD TA = +85°C 0.1

μA

OUT Pulldown Resistance in Shutdown All LEDs off, FSH = VDD 5 kΩ
Maximum OUT Current VIN ≥ 3.2V, VOUT = 3.9V 610 mA

1x mode (VIN - VOUT) / IOUT 0.5 2.5

1.5x mode (1.5 x VIN - VOUT) / IOUT 1.5 3.5Open-Loop OUT Resistance

2x mode (2 x VIN - VOUT) / IOUT 2.0 4.1

Ω

Switching Frequency 1 MHz

SDA = 111xxx00 29

SDA = 111xxx01 218

SDA = 111xxx10 219
S1, S2, S3 (RGB) Full-Scale Ramp Time

SDA = 111xxx11 220

μs

Logic-Input High Voltage VDD = 1.6V to 5.5V 0.7 x VDD V

Logic-Input Low Voltage VDD = 1.6V to 5.5V 0.3 x VDD V

TA = +25°C 0.01 1
Logic-Input Current

VIL = 0V or VIH =
5.5V TA = +85°C 0.1

μA

SDA Output Low Voltage ISDA = 3mA 0.03 0.4 V

I2C Clock Frequency 400 kHz

Bus- Fr ee Ti m e Betw een S TART and  S TOP tBUF 1.3 μs

Hold Time Repeated START Condition tHD_STA 0.6 0.1 μs

SCK Low Period tLOW 1.3 0.2 μs

SCK High Period tHIGH 0.6 0.2 μs

Setup Time Repeated START Condition tSU_STA 0.6 0.1 μs

SDA Hold Time tHD_DAT 0 -0.01 μs

SDA Setup Time tSU_DAT 100 50 ns

Setup Time for STOP Condition tSU_STO 0.6 0.1 μs

Thermal Shutdown +160 °C

Thermal-Shutdown Hysteresis 20 °C
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(TA = +25°C, unless otherwise noted.)
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50mV/div
(AC-COUPLED)

100mA/div

0

IIN

50mV/div
(AC-COUPLED)

VOUT

VIN

1μs/div

OPERATING WAVEFORMS 1X MODE
MAX8879 toc09

50mV/div
(AC-COUPLED)

100mA/div

0

IIN

50mV/div
(AC-COUPLED)

VOUT

VIN

1μs/div

OPERATING WAVEFORMS 1.5X MODE
MAX8879 toc10

50mV/div
(AC-COUPLED)
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(AC-COUPLED)

VOUT
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1μs/div

OPERATING WAVEFORMS 2X MODE
MAX8879 toc11

200mA/div
0

0

IIN

5V/div

1V/div
VOUT

VSDA

1ms/div

MAIN BACKLIGHT STARTUP WAVEFORM
MAX8879 toc12

200mA/div
0

0

IIN

5V/div
1V/divVOUT

VSDA

1ms/div

MAIN STARTUP WITH RGB ALREADY ON
MAX8879 toc13

200mA/div
0

0

IIN

5V/div

1V/div
VOUT

VSDA

1ms/div

FLASH STARTUP WAVEFORM
MAX8879 toc14

(TA = +25°C, unless otherwise noted.)
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DEFAULT RAMP TIME

(TA = +25°C, unless otherwise noted.)
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SDA CONTROL BYTE

COMMAND DATAFUNCTION

C2 C1 C0 D4 D3 D2 D1 D0

On/Off Control 0 0 0 Main Sub3 Sub2 Sub1 Movie

Main Brightness 0 0 1 32-steps, 30mA/LED max

Sub1 Brightness 0 1 0 32-steps, 30mA max

Sub2 Brightness 0 1 1 32-steps, 30mA max

Sub3 Brightness 1 0 0 32-steps, 30mA max

Movie Brightness 1 0 1 16-steps, 51.0mA/LED max, I2C enable

Flash Brightness 1 1 0 32-steps, 100mA/LED max, active-low enable on FSH

Other Functions 1 1 1
Flash-on time

No timer (00), 0.5s (01), 1.0s
(10), 2.0s (11)

Temp derate RGB ramp rate
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DATA LED CURRENT (mA)

D4 D3 D2 D1 D0 MAIN SUB1 SUB2 SUB3 MOVIE FLASH

0 0 0 0 0 0.9 0.9 0.9 0.9 3.3 3.3

0 0 0 0 1 1.9 1.9 1.9 1.9 6.5 6.5

0 0 0 1 0 2.8 2.8 2.8 2.8 9.7 9.7

0 0 0 1 1 3.8 3.8 3.8 3.8 12.9 12.9

0 0 1 0 0 4.7 4.7 4.7 4.7 16.2 16.2

0 0 1 0 1 5.6 5.6 5.6 5.6 19.4 19.4

0 0 1 1 0 6.6 6.6 6.6 6.6 22.6 22.6

0 0 1 1 1 7.5 7.5 7.5 7.5 25.8 25.8

0 1 0 0 0 8.4 8.4 8.4 8.4 28.9 28.9

0 1 0 0 1 9.4 9.4 9.4 9.4 32.1 32.1

0 1 0 1 0 10.3 10.3 10.3 10.3 35.4 35.4

0 1 0 1 1 11.3 11.3 11.3 11.3 38.6 38.6

0 1 1 0 0 12.2 12.2 12.2 12.2 41.6 41.6

0 1 1 0 1 13.1 13.1 13.1 13.1 44.7 44.7

0 1 1 1 0 14.1 14.1 14.1 14.1 47.9 47.9

0 1 1 1 1 15.0 15.0 15.0 15.0 51.0 51.0

1 0 0 0 0 15.9 15.9 15.9 15.9 3.3 54.1

1 0 0 0 1 16.9 16.9 16.9 16.9 6.5 57.2

1 0 0 1 0 17.8 17.8 17.8 17.8 9.7 60.3

1 0 0 1 1 18.8 18.8 18.8 18.8 12.9 63.4

1 0 1 0 0 19.7 19.7 19.7 19.7 16.2 66.3

1 0 1 0 1 20.6 20.6 20.6 20.6 19.4 69.6

1 0 1 1 0 21.6 21.6 21.6 21.6 22.6 72.7

1 0 1 1 1 22.5 22.5 22.5 22.5 25.8 75.8

1 1 0 0 0 23.4 23.4 23.4 23.4 28.9 78.8

1 1 0 0 1 24.4 24.4 24.4 24.4 32.1 81.9

1 1 0 1 0 25.3 25.3 25.3 25.3 35.4 84.9

1 1 0 1 1 26.3 26.3 26.3 26.3 38.6 87.9

1 1 1 0 0 27.2 27.2 27.2 27.2 41.6 91.0

1 1 1 0 1 28.1 28.1 28.1 28.1 44.7 94.0

1 1 1 1 0 29.1 29.1 29.1 29.1 47.9 97.0

1 1 1 1 1 30.0 30.0 30.0 30.0 51.0 100.0
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CONTROL BYTE (HEXADECIMAL) LED CURRENT (mA)

MAIN SUB1 SUB2 SUB3 MOVIE FLASH MAIN SUB1 SUB2 SUB3 MOVIE FLASH

20 40 60 80 A0 C0 0.9 0.9 0.9 0.9 3.3 3.3

21 41 61 81 A1 C1 1.9 1.9 1.9 1.9 6.5 6.5

22 42 62 82 A2 C2 2.8 2.8 2.8 2.8 9.7 9.7

23 43 63 83 A3 C3 3.8 3.8 3.8 3.8 12.9 12.9

24 44 64 84 A4 C4 4.7 4.7 4.7 4.7 16.2 16.2

25 45 65 85 A5 C5 5.6 5.6 5.6 5.6 19.4 19.4

26 46 66 86 A6 C6 6.6 6.6 6.6 6.6 22.6 22.6

27 47 67 87 A7 C7 7.5 7.5 7.5 7.5 25.8 25.8

28 48 68 88 A8 C8 8.4 8.4 8.4 8.4 28.9 28.9

29 49 69 89 A9 C9 9.4 9.4 9.4 9.4 32.1 32.1

2A 4A 6A 8A AA CA 10.3 10.3 10.3 10.3 35.4 35.4

2B 4B 6B 8B AB CB 11.3 11.3 11.3 11.3 38.6 38.6

2C 4C 6C 8C AC CC 12.2 12.2 12.2 12.2 41.6 41.6

2D 4D 6D 8D AD CD 13.1 13.1 13.1 13.1 44.7 44.7

2E 4E 6E 8E AE CE 14.1 14.1 14.1 14.1 47.9 47.9

2F 4F 6F 8F AF CF 15.0 15.0 15.0 15.0 51.0 51.0

30 50 70 90 B0 D0 15.9 15.9 15.9 15.9 3.3 54.1

31 51 71 91 B1 D1 16.9 16.9 16.9 16.9 6.5 57.2

32 52 72 92 B2 D2 17.8 17.8 17.8 17.8 9.7 60.3

33 53 73 93 B3 D3 18.8 18.8 18.8 18.8 12.9 63.4

34 54 74 94 B4 D4 19.7 19.7 19.7 19.7 16.2 66.3

35 55 75 95 B5 D5 20.6 20.6 20.6 20.6 19.4 69.6

36 56 76 96 B6 D6 21.6 21.6 21.6 21.6 22.6 72.7

37 57 77 97 B7 D7 22.5 22.5 22.5 22.5 25.8 75.8

38 58 78 98 B8 D8 23.4 23.4 23.4 23.4 28.9 78.8

39 59 79 99 B9 D9 24.4 24.4 24.4 24.4 32.1 81.9

3A 5A 7A 9A BA DA 25.3 25.3 25.3 25.3 35.4 84.9

3B 5B 7B 9B BB DB 26.3 26.3 26.3 26.3 38.6 87.9

3C 5C 7C 9C BC DC 27.2 27.2 27.2 27.2 41.6 91.0

3D 5D 7D 9D BD DD 28.1 28.1 28.1 28.1 44.7 94.0

3E 5E 7E 9E BE DE 29.1 29.1 29.1 29.1 47.9 97.0

3F 5F 7F 9F BF DF 30.0 30.0 30.0 30.0 51.0 100.0
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SCK

A B C D E F G H I J K

SDA

tSU:STA

tLOW tHIGH

tHD:STA tSU:DAT tHD:DAT

A = START CONDITION
B = MSB OF ADDRESS CLOCKED INTO SLAVE
C = LSB OF ADDRESS CLOCKED INTO SLAVE
D = R/W BIT CLOCKED INTO SLAVE
E = SLAVE PULLS SMBDATA LINE LOW

L M

F = ACKNOWLEDGE BIT CLOCKED INTO MASTER
G = MSB OF DATA CLOCKED INTO SLAVE (OP/SUS BIT)
H = LSB OF DATA CLOCKED INTO SLAVE
I = SLAVE PULLS SMBDATA LINE LOW

J = ACKNOWLEDGE CLOCKED INTO MASTER
K = ACKNOWLEDGE CLOCK PULSE
L = STOP CONDITION, DATA EXECUTED BY SLAVE
M = NEW START CONDITION

tSU:STO tBUF

CONTROL BYTE
(HEXADECIMAL)

RGB RAMP
RATE (A/s)

R A M P TI M E FR O M  OF F  T O 
F U L L  BR I G H T N ESS ( m s ) 

E0 58.6 0.512

E1 0.114 262

E2 0.0572 524

E3 0.0286 1048

*
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