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________________________________________________________________ Maxim Integrated Products 1

MAX8759

19-3874; Rev 2; 3/07

PART TEMP RANGE
PIN-

PACKAGE

PKG

CODE

MAX8759ETI+ -40°C to +85°C
28 Thin QFN-EP*
5mm × 5mm

T2855-6

*

http://www.maxim-ic.com.cn


ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(Circuit of Figure 1, VBATT = 12V, VCC = VDD, TA = 0°C to +85°C. Typical values are at TA = +25°C, unless otherwise noted.)

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.

BATT to GND..........................................................-0.3V to +30V
BST1, BST2 to GND ...............................................-0.3V to +36V
BST1 to LX1, BST2 to LX2 ........................................-0.3V to +6V
FREQ, VCC, VDD to GND .........................................-0.3V to +6V
SDA, SCL to GND.....................................................-0.3V to +6V
ALS, COMP, PWMI, PWMO, 

TFLT, DEL, VALS to GND.......................-0.3V to (VCC + 0.3V)
GH1 to LX1 ..............................................-0.3V to (VBST1 + 0.3V)
GH2 to LX2 ..............................................-0.3V to (VBST2 + 0.3V)
GL1, GL2 to GND.......................................-0.3V to (VDD + 0.3V)

IFB1, IFB2, ISEC, VFB to GND ....................................-3V to +6V
PGND1, PGND2 to GND .......................................-0.3V to +0.3V
Continuous Power Dissipation (TA = +70°C)

28-Pin Thin QFN 5mm x 5mm
(derate 21.3mW/°C above +70°C).............................1702mW

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 UNITS

VCC = VDD = VBATT 4.5 5.5
BATT Input Voltage Range

VCC = VDD = open 5.5 28.0
V

VBATT = 28V 2.5 5
BATT Quiescent Current MAX8759 is enabled

VBATT = VCC = 5V 5
mA

BATT Quiescent Current, Shutdown MAX8759 is disabled 100 200 μA

VCC Output Voltage, Normal Operation
MAX8759 is enabled, 6V < VBATT < 28V,
0 < ILOAD < 10mA

5.2 5.35 5.5 V

VCC Output Voltage, Shutdown MAX8759 is disabled, no load 3.5 4.3 5.5 V

VCC rising (leaving lockout) 4.3
VCC Undervoltage Lockout Threshold

VCC falling (entering lockout) 3.7
V

VCC Undervoltage Lockout Hysteresis 230 mV

VCC POR Threshold Rising edge 1.75 V

VCC POR Hysteresis 50 mV

GH1, GH2, GL1, GL2 On-Resistance,
Low State

ITEST = 100mA, VCC = VDD = 5V 3 6 Ω

GH1, GH2, GL1, GL2 On-Resistance,
High State

ITEST = 100mA, VCC = VDD = 5V 10 18 Ω

BST1, BST2 Leakage Current VBST_ = 12V, VLX_ = 7V 4 10 μA

Resonant Frequency Range Guaranteed by design 30 80 kHz

Minimum On-Time 350 500 700 ns

Maximum Off-Time 40 60 80 μs

Current-Limit Threshold LX1 - PGND1, LX2 - PGND2 415 430 445 mV

Zero-Current-Crossing Threshold LX1 - PGND1, LX2 - PGND2 3 8 13 mV

Current-Limit Leading-Edge Blanking 350 ns

IFB1, IFB2 Input-Voltage Range -3 +3 V

IFB1 Regulation Point 765 785 805 mV

IFB2 Regulation Point 780 800 820 mV
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, VBATT = 12V, VCC = VDD, TA = 0°C to +85°C. Typical values are at TA = +25°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS

0 < VIFB1,2 < 3V -3 +3
IFB1, IFB2 Input Bias Current

-3V < VIFB1,2 < 0 -230
μA

IFB1, IFB2 Lamp-Out Threshold 575 600 625 mV

IFB1, IFB2 to COMP Transconductance 0.5V < VCOMP < 4V 60 100 160 μS

COMP Output Impedance 6 12 24 MΩ

COMP Discharge Current During Overvoltage
or Overcurrent Fault

VVFB = 2.6V or VISEC = 1.5V 500 1000 2000 μA

COMP Discharge Current During DPWM
Off-Time

VCOMP = 1.5V 90 110 130 μA

DPWM Rising-to-Falling Ratio VIFB1,2 = 0 2.5

ISEC Input Voltage Range -3 +3 V

ISEC Overcurrent Threshold 1.18 1.21 1.26 V

ISEC Input Bias Current VISEC = 1.25V -0.3 +0.3 μA

VFB Input Voltage Range -4 +4 V

VFB Input Impedance 150 300 450 MΩ
VFB Overvoltage Threshold 2.2 2.3 2.4 V

VFB Undervoltage Threshold 210 240 280 mV

VFB Undervoltage Delay RFREQ = 169kΩ 250 μs

RFREQ = 169kΩ, TA = +25°C to +85°C 207 210 213

RFREQ = 169kΩ 205 210 215

RFREQ = 340kΩ 106
DPWM Oscillator Frequency

RFREQ = 100kΩ 343

Hz

PWMO Output Impedance 20 40 60 kΩ
PWMI Input Low Voltage 0.7 V

PWMI Input High Voltage 2.1 V

PWMI Input Hysteresis 300 mV

PWMI Input Bias Current -0.3 +0.3 μA

PWMI Input Frequency Range 5 50 kHz

PWMI Full-Range Accuracy 5 LSB

PWMI duty cycle = 100% 98 100

PWMI duty cycle = 50% 48 50 52PWMI Brightness Setting

PWMI duty cycle = 0% 9.7 10.0 10.3

%

ALS Full-Adjustment Range 0 1.8 V

ALS Full-Range Accuracy 5 LSB

ALS Input Bias Current -0.1 +0.1 μA

VALS Output Voltage
MAX8759 is enabled, 6V < VBATT < 28V,
ILOAD = 1mA

5.10 5.30 5.50 V

VALS Leakage Current MAX8759 is disabled, VALS = GND -3 +3 μA

VALS On-Resistance MAX8759 is enabled 30 60 Ω
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, VBATT = 12V, VCC = VDD, TA = 0°C to +85°C. Typical values are at TA = +25°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS

VBATT = 9V, RTHR = 120kΩ 0 0.15 0.30
Zero-Crossing Delay

VBATT = 12V, RTHR = 120kΩ 1.50 1.80 2.10
μs

Maximum Zero-Crossing Delay VBATT = 18V, RTHR = 120kΩ 3.2 3.8 4.4 μs

DEL rising 4.5
DEL Disable Threshold

DEL falling 3.8
V

VISEC < 1.25V and VIFB < 540mV; VFLT = 2V 0.9 1.0 1.1

VISEC < 1.25V and VIFB > 660mV; VFLT = 2V -1.5 -1.2 -0.8TFLT Charge Current

VISEC > 1.25V and VIFB > 660mV; VFLT = 2V 115 135 155

μA

TFLT Trip Threshold Rising edge 3.7 4 4.3 V

SDA, SCL, Input Low Voltage 0.7 V

SDA, SCL, Input High Voltage 2.1 V

SDA, SCL, Input Hysteresis 100 mV

SDA, SCL, Input Bias Current -1 +1 μA

SDA Output Low Sink Current VSDA = 0.4V 4 mA

SMBus Frequency 10 100 kHz

SMBus Free Time tBUF 4.7 1 μs

SCL Serial Clock High Period tHIGH 4 μs

SCL Serial Clock Low Period tLOW 4.7 μs

START Condition Setup Time tSU:STA 4.7 μs

START Condition Hold Time tHD:STA 4 μs

STOP Condition Setup Time from SCL tSU:STO 4 μs

SDA Valid to SCL Rising-Edge Setup Time,
Slave Clocking in Data

tSU:DAT 250 ns

SCL Falling Edge to SDA Transition tHD:DAT 0 ns

SCL Falling Edge to SDA Valid, Reading Out
Data

tDV 200 ns
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ELECTRICAL CHARACTERISTICS
(Circuit of Figure 1, VBATT = 12V, VCC = VDD, TA = -40°C to +85°C.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS

VCC = VDD = VBATT 4.5 5.5
BATT Input Voltage Range

VCC = VDD = open 5.5 28.0
V

VBATT = 28V 5
BATT Quiescent Current MAX8759 is enabled

VBATT = VCC = 5V 5
mA

VCC Output Voltage, Normal Operation
MAX8759 is enabled, 6V < VBATT < 28V,
0 < ILOAD < 10mA

5.2 5.5 V

VCC Output Voltage, Shutdown MAX8759 is disabled, no load 3.5 5.5 V

VCC rising (leaving lockout) 4.3
VCC Undervoltage Lockout Threshold

VCC falling (entering lockout) 3.7
V

GH1, GH2, GL1, GL2 On-Resistance,
Low State

ITEST = 100mA, VCC = VDD = 5V 6 Ω

GH1, GH2, GL1, GL2 On-Resistance,
High State

ITEST = 100mA, VCC = VDD = 5V 18 Ω

Resonant Frequency Range Guaranteed by design 30 80 kHz

Minimum On-Time 350 700 ns

Maximum Off-Time 40 80 μs

Current-Limit Threshold LX1 - PGND1, LX2 - PGND2 410 450 mV

Zero-Current Crossing Threshold LX1 - PGND1, LX2 - PGND2 3 13 mV

IFB1, IFB2 Input Voltage Range -3 +3 V

IFB1 Regulation Point 760 810 mV

IFB2 Regulation Point 775 825 mV

IFB1, IFB2 Input Bias Current -3V < VIFB1,2 < 0 -230 μA

IFB1, IFB2 Lamp-Out Threshold 565 635 mV

IFB1, IFB2 to COMP Transconductance 0.5V < VCOMP < 4V 60 160 μS

COMP Output Impedance 6 25 MΩ

COMP Discharge Current During Overvoltage
or Overcurrent Fault

VVFB = 2.6V or VISEC = 1.5V 500 2000 μA

COMP Discharge Current During DPWM
Off-Time

VCOMP = 1.5V 90 130 μA

ISEC Input Voltage Range -3 +3 V

ISEC Overcurrent Threshold 1.18 1.26 V

VFB Input Voltage Range -4 +4 V

VFB Input Impedance 150 450 MΩ
VFB Overvoltage Threshold 2.2 2.4 V

VFB Undervoltage Threshold 210 280 mV

DPWM Oscillator Frequency RFREQ = 169kΩ 203 217 Hz

PWMO Output Impedance 20 60 kΩ
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, VBATT = 12V, VCC = VDD, TA = -40°C to +85°C.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS

PWMI Input Low Voltage 0.7 V

PWMI Input High Voltage 2.1 V

PWMI Input Frequency Range 5 50 kHz

PWMI duty cycle = 100% 98

PWMI duty cycle = 50% 48 52PWMI Brightness Setting

PWMI duty cycle = 0% 9.7 10.3

%

ALS Full-Adjustment Range 0 1.8 V

VALS Output Voltage
MAX8759 is enabled, 6V < VBATT < 28V,
ILOAD = 1mA

5.10 5.50 V

VALS On-Resistance MAX8759 is enabled 60 Ω
VBATT = 9V, RTHR = 100kΩ 0 0.3

Zero-Crossing Delay
VBATT = 12V, RTHR = 100kΩ 1.50 2.10

μs

Maximum Zero-Crossing Delay VBATT = 16V, RTHR = 100kΩ 3.2 4.4 μs

DEL rising 4.5
DEL Disable Threshold

DEL falling 3.9
V

VISEC < 1.25V and VIFB < 540mV; VFLT = 2V 0.8 1.2

VISEC < 1.25V and VIFB > 660mV; VFLT = 2V -1.5 -0.8TFLT Charge Current

VISEC > 1.25V and VIFB > 660mV; VFLT = 2V 115 155

μA

TFLT Trip Threshold Rising edge 3.7 4.3 V

SDA, SCL, Input Low Voltage 0.7 V

SDA, SCL, Input High Voltage 2.1 V

SDA Output Low-Sink Current VSDA = 0.4V 4 mA

SMBus Frequency 10 100 kHz

SMBus Free Time tBUF 4.7 μs

SCL Serial Clock High Period tHIGH 4 μs

SCL Serial Clock Low Period tLOW 4.7 μs

START Condition Setup Time tSU:STA 4.7 μs

START Condition Hold Time tHD:STA 4 μs

STOP Condition Setup Time from SCL tSU:STO 4 μs

SDA Valid to SCL Rising-Edge Setup Time,
Slave Clocking in Data

tSU:DAT 250 ns

SCL Falling Edge to SDA Transition tHD:DAT 0 ns

SCL Falling Edge to SDA Valid,
Reading Out Data

tDV 200 ns

Note 1: Specifications to -40°C are guaranteed by design, not production tested.
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C

D

B

A

A: VFB, 2V/div
B: LX1, 10V/div

LOW-INPUT VOLTAGE OPERATION
(VIN = 8.0V)

MAX8759 toc01

10μs/div
C: LX2, 10V/div
D:IFB, 2V/div

C

D

B

A

A: VFB, 2V/div
B: LX1, 20V/div

HIGH-INPUT VOLTAGE OPERATION
(VIN = 20.0V)

MAX8759 toc02

10μs/div
C: LX2, 20V/div
D: IFB, 2V/div

C

D

B

A

A: VIN, 10V/div
B: COMP, 2V/div

LINE TRANSIENT RESPONSE
(8V TO 20V)

MAX8759 toc03

100μs/div
C: IFB, 2V/div
D: LX1, 20V/div

C

D

B

A

A: VIN, 10V/div
B: COMP, 2V/div

LINE TRANSIENT RESPONSE
(20V TO 8V)

MAX8759 toc04

100μs/div
C: IFB, 2V/div
D: LX1, 20V/div

C

B

A

A: VFB, 2V/div
B: COMP, 1V/div

MINIMUM BRIGHTNESS STARTUP WAVEFORM
(SMBus MODE, BRIGHTNESS REGISTER = 0x00)

MAX8759 toc05

2ms/div
C: IFB, 2V/div

C

B

A

A: VFB, 2V/div
B: COMP, 1V/div

MINIMUM BRIGHTNESS DPWM OPERATION
(SMBus MODE, BRIGHTNESS REGISTER = 0x00)

MAX8759 toc06

2ms/div
C: IFB, 2V/div

C

B

A

A: VFB, 2V/div
B: COMP, 1V/div

50% BRIGHTNESS DPWM OPERATION
(SMBus MODE, BRIGHTNESS REGISTER = 0x80)

MAX8759 toc07

2ms/div
C: IFB, 2V/div

C

B

A

A: VFB, 2V/div
B: COMP, 1V/div

DPWM SOFT-START
MAX8759 toc08

40μs/div
C: IFB, 2V/div

C

B

A

A: VFB, 2V/div
B: COMP, 1V/div

DPWM SOFT-STOP
MAX8759 toc09

40μs/div
C: IFB, 2V/div

(Circuit of Figure 1, VIN = 12V, VCC = VDD, TA = +25°C, unless otherwise noted.)
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(Circuit of Figure 1, VIN = 12V, VCC = VDD, TA = +25°C, unless otherwise noted.)

C

B

A

A: VFB, 2V/div
B: COMP, 500mV/div

OPEN-LAMP VOLTAGE 
LIMITING AND TIMEOUT

MAX8759 toc010

200ms/div
C: TFLT, 5V/div

C

B

A

A: ISEC, 2V/div
B: COMP, 1V/div

SECONDARY SHORT-CIRCUIT PROTECTION 
AND TIMEOUT

MAX8759 toc011

2ms/div
C: TFLT, 1V/div
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0

20

60

40

80

100

0 0.40.2 0.6 0.8 1.0

NORMALIZED BRIGHTNESS 
 vs. SMBus BRIGHTNESS AND PWMI DUTY CYCLE

M
AX

87
59

 to
c1

9

PWMI DUTY RATIO
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S 
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)

SMB = 0xFF

SMB = 0x80

0

0.2

0.6

0.4

0.8

1.0

0 0.40.2 0.6 0.8 1.0

NORMALIZED BRIGHTNESS 
vs. ALS VOLTAGE AND PWMI DUTY CYCLE

M
AX

87
59

 to
c2

0

PWMI DUTY RATIO
V A

LS
 =

 1
.8

V

VALS = 1.8V

VALS = 0.8V

B

A

ALS TRANSIENT RESPONSE
(ALSDEL1 = ALSDEL0 = 0)

MAX8759 toc21

A: ALS, 1V/div                        B: COMP, 1V/div
1s/div
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VCC LINE REGULATION
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LOAD CURRENT (mA)
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)

VIN = 24V

VIN = 12V
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(Circuit of Figure 1, VIN = 12V, VCC = VDD, TA = +25°C, unless otherwise noted.)



10 ______________________________________________________________________________________

1 BATT

2 SDA  
3 SCL  

4 TFLT
 

5 VALS  
6 ALS  
7 PWMI  

8 PWMO
 

9 FREQ
 

10 COMP

11 DEL

12 IFB1

13 IFB2

14 VFB

 

15 ISEC

16 LX1

17 GH1

μ

μ

Ω

Ω

μ
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18 BST1  
19 PGND1

20 GL1

21 VDD  
22 GL2

23 PGND2

24 BST2  
25 GH2  

26 LX2
 

27 GND

28 VCC

— EP

μ

μ

μ
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N2A

19

24

2121

C7
0.1μF

C8
0.47μF

C1
10μF
25V

C10
0.1μF

C11
0.1μF

C13
6.8nF

C6
68nF

C5
10nF

C4
10pF
3kV

C2
2.2μF

C3
2.2μF

T1
1:110

R1
150Ω
1%

CCFL

R2
3.9kΩ

C14
0.22μF

FDC6561AN

FDC6561AN

C9
0.47μF

C12
1μF

C15
0.1μF

R3
169kΩ

1%

VCC

27

11

28

2

3

7

8

9

5

6

BATT

GND

DEL

VCC

SDA

SCL

PWMI

PWMO

FREQ

VALS

ALS

18

17

16

26

20

23

22

25

12

13
VCC

14

15

10

4

PGND1

BST2

VDD

BST1

GH1

LX1

LX2

GL1

PGND2

GL2

GH2

IFB1

IFB2

VFB

ISEC

COMP

TFLT

N2B

N1A N1B

PWM INPUT

INPUT VOLTAGE

SMB_DATA

SMB_CLOCK

F1

2A

ALS SUPPLY

ALS OUTPUT

7.5V TO 24V

MAX8759
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DESIGNATION DESCRIPTION

C1

10μF ±20%, 25V X5R ceramic capacitor
(1210)
Murata GRM32DR61E106M
TDK C3225X5R1E106M

C2, C3

2.2μF ±10%, 25V X5R ceramic capacitors
(0805)
Murata GRM21BR61E225K
TDK C2012X5R1E225K

C4

10pF ±10%, 3kV HV ceramic capacitor
(1808)
Kemet C1808C100KHGAC
TDK C4520C0G3F100F

NH1/2, NL1/2
Dual n-channel MOSFETs, 30V, 0.095Ω,
6-pin SOT23
Fairchild FDC6561AN

T1
CCFL transformer, 1:110 turns ratio
TMP UI9.8L type

SUPPLIER WEBSITE

Fairchild
Semiconductor

www.fairchildsemi.com

Kemet www.kemet.com

Murata www.murata.com

TDK www.components.tdk.com

TMP www.tmp.com

http://www.fairchildsemi.com
http://www.kemet.com
http://www.murata.com
http://www.components.tdk.com
http://www.tmp.com
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MAX8759

LINEAR
REGULATOR

BIAS

4.3V

RDY

EN

SMBus

DWPM
OSC

ALS
ADC

BRIGHTNESS
CONTROL

8-BIT
COUNTER

PWM
ADC

40kΩ

S

R
Q

BATT

VCC

VALS

ISEC

SCL

FREQ

SDA

ALS
PWMI

PWMO

DPWM
LATCH

DPWM
COMP

S

R
Q

VCC

OC
COMP

UVLO
COMPARATOR

BATT

GND

MAX
FW

FW

OV
COMP

OC

OC

1.21V

OPEN-LAMP
COMP

600mV

135μA

1μA

ZX

2.3V
VFB

COMP

IFB1
IFB2

1000μA 100μA

RDY

ERROR
AMP

VREF

MUX

LX_ZX

ILIM
COMP

400mV

PWM
COMP

BST1

GH1DH

DH

DL

DL

LX1

BST2

GH2

LX2

VDD

GL1

PGND2

GL2

GATE-DRIVER
CONTROL

STATE
MACHINER

TON FF

MIN
TON

S Q

Q

ZERO-CROSS
DETECTIONS 

AND 
DELAY BLOCK

PGND1

DEL

S

R

Q SHUTDOWN

FAULT
LATCH

230mV

VFB UV
COMP

TFLT

4VMIN
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ALS
STATUS

REGISTER

ALS
LOW-LIMIT
REGISTER

ALS
HIGH-LIMIT
REGISTER

ALS
CLAMP

BRIGHT
CONTROL
REGISTER

DEVICE
CONTROL
REGISTER

MUX

DIGITAL
MULTIPLIER

BUFFER

DIGITAL
POT

SMBus
INTERFACE

DPWM
SETTING

PWMI

SDA

SCL

0X04 0X00 0X010X060X05

MUX
"1"

PWMO

ALS

SMBus AND AMBIENT-LIGHT-SENSOR INPUT BLOCK

INVERTER
ON/OFF

MUX

PWM_SEL

ALS_CTL

PWM_MD

BUFFER

FAULT/
STATUS

REGISTER
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T1
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VBATT
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NH1
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NL1
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VBATT
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OFF

NL2
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(BODY DIODE TURNS ON FIRST) (BODY DIODE TURNS ON FIRST)
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1b

ACK

1b7 BITS

ADDRESS ACK

1b

WR

8 BITS

DATA

1b

ACK

—

P

8 BITS—

S COMMAND

WRITE-BYTE FORMAT

RECEIVE-BYTE FORMAT

SLAVE ADDRESS DATA BYTE: DATA GOES INTO THE 
REGISTER SET BY THE COMMAND BYTE

1b

ACK

1b7 BITS

ADDRESS ACK

1b

WR

—

S

1b

ACK

8 BITS

DATA

7 BITS

ADDRESS

1b

RD

1b8 BITS—

///

—

PS COMMAND

SLAVE ADDRESS

SLAVE ADDRESSCOMMAND BYTE: SENDS COM-
MAND WITH NO DATA; USUALLY
USED FOR ONE-SHOT COMMAND

COMMAND BYTE: SELECTS
WHICH REGISTER YOU ARE
READING FROM

SLAVE ADDRESS: REPEATED
DUE TO CHANGE IN DATA-
FLOW DIRECTION

DATA BYTE: READS FROM THE
REGISTER SET BY THE COMMAND
BYTE

1b

ACK

7 BITS

ADDRESS

1b

RD

8 BITS

DATA

1b

///

—

P

—

S

DATA BYTE: READS DATA FROM THE
REGISTER COMMANDED BY THE
LAST READ-BYTE OR WRITE-BYTE
TRANSMISSION; ALSO USED FOR
SMBus ALERT RESPONSE RETURN
ADDRESS

S = START CONDITION SHADED = SLAVE TRANSMISSION WR = WRITE = 0
P = STOP CONDITION ACK = ACKNOWLEDGED = 0 RD = READ = 1

/// = NOT ACKNOWLEDGED = 1

1b

ACK

7 BITS

ADDRESS

1b

WR

8 BITS

COMMAND

1b

ACK

—

P

—

S

SEND-BYTE FORMAT

READ-BYTE FORMAT

COMMAND BYTE: SELECTS
WHICH REGISTER YOU ARE
WRITING TO
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SMBCLK

A B C D E F G H I J K

SMBDATA

tSU:STA tHD:STA

tLOW tHIGH

tSU:DAT tHD:DATtHD:DAT tSU:STO tBUF

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.
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 .
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DATA-REGISTER BIT ASSIGNMENT
SMBus

PROTOCOL

COMMAND

BYTE

 POR

STATE BIT 7

(MSB)
BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1

BIT 0

(LSB)

Read and
Write

0x00 0xFF BR7 BRT6 BRT5 BR4 BRT3 BRT2 BRT1 BRT0

Read and
Write

0x01 0x00 Reserved Reserved ALSDEL1 ALSDEL0 ALS_CTL PWM_MD PWM_SEL LAMP_CTL

Read Only 0x02 N/A Reserved Reserved Reserved Reserved LAMP_STAT OV_CURR Reserved FAULT

Read Only 0x03 0x01 MFG4 MFG3 MFG2 MFG1 MFG0 REV2 REV1 REV0

Read Only 0x04 0x00 ALS7 ALS6 ALS5 ALS4 ALS3 ALS2 ALS1 ALS0

Read and
Write

0x05 0x00 ALSLL7 ALSLL6 ALSLL5 ALSLL4 ALSLL3 ALSLL2 ALSLL1 ALSLL0

Read and
Write

0x06 0xFF ALSHL7 ALSHL6 ALSHL5 ALSHL4 ALSHL3 ALSHL2 ALSHL1 ALSHL0

SMBCLK

A = START CONDITION.
B = MSB OF ADDRESS CLOCKED INTO SLAVE.
C = LSB OF ADDRESS CLOCKED INTO SLAVE.
D = R/W BIT CLOCKED INTO SLAVE.

A B C D E F G H I J

SMBDATA

tSU:STA tHD:STA

tLOW tHIGH

tSU:DAT tHD:DAT tSU:DAT tSU:STO tBUF

K

E = SLAVE PULLS SMBDATA LINE LOW.
F = ACKNOWLEDGE BIT CLOCKED INTO MASTER.
G = MSB OF DATA CLOCKED INTO MASTER.
H = LSB OF DATA CLOCKED INTO MASTER.

I  = ACKNOWLEDGE CLOCK PULSE.
J = STOP CONDITION.
K = NEW START CONDITION.
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BIT 7 BIT 6 BIT 5 (R/W) BIT 4 (R/W) BIT 3 (R/W) BIT 2 (R/W) BIT 1 (R/W) BIT 0 (R/W)

Reserved Reserved ALSDEL1 ALSDEL0 ALS_CTL PWM_MD PWM_SEL LAMP_CTL

ALSDEL1: ALS delay select bit.

ALSDEL0: ALS delay select bit.

ALS_CTL: Ambient-light-sensor select bit (1 = use ALS, 0 = not use ALS).

PWM_MD: PWM mode select bit (1 = absolute brightness, 0 = percentage change).

PWM_SEL: Brightness control select bit (1 = control by PWM, 0 = control by SMBus).

LAMP_CTL: Inverter on/off bit (1 = on, 0 = off).

BIT 7 (R/W) BIT 6 (R/W) BIT 5 (R/W) BIT 4 (R/W) BIT 3 (R/W) BIT 2 (R/W) BIT 1 (R/W) BIT 0 (R/W)

BRT7 BRT6 BRT5 BRT4 BRT3 BRT2 BRT1 BRT0

BRT[7..0]: 256 brightness levels.



—
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ALS_CTL PWM_MD PWM_SEL MODE

1 1 X ALS mode

1 0 X ALS mode with DPST

0 X 1 PWM mode

0 1 0 SMBus mode

0 0 0
SMBus mode with
DPST

ALSDEL1 ALSDEL0
DELAY TIME

(ms)

N

PERIODS

1 1 25 5

1 0 15 3

0 1 10 2

0 0 20 (default) 4

BIT 7 (R) BIT 6 (R) BIT 5 (R) BIT 4 (R) BIT 3 (R) BIT 2 (R) BIT 1 (R) BIT 0 (R)

Reserved Reserved Reserved Reserved LAMP_STAT OV_CURR Reserved FAULT

LAMP_STAT: Lamp status bit (1 = lamp 1 and lamp 2 are on, 0 = lamp 1 or lamp 2 is off).

OV_CURR: Secondary/UL overcurrent fault (1 = secondary/UL overcurrent fault, 0 = no secondary/UL overcurrent).

FAULT: Fault bit (1 = open-lamp or primary overcurrent fault, 0 = no fault).
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BIT 7 (R) BIT 6 (R) BIT 5 (R) BIT 4 (R) BIT 3 (R) BIT 2 (R) BIT 1 (R) BIT 0 (R)

MFG4 MFG3 MFG2 MFG1 MFG0 REV2 REV1 REV0

MFG[4..0]: Manufacturer ID (the vendor ID for Maxim is 0).

REV[2..0]: Silicon rev (revs 0–7 allowed for silicon revisions).

BIT 7 (R) BIT 6 (R) BIT 5 (R) BIT 4 (R) BIT 3 (R) BIT 2 (R) BIT 1 (R) BIT 0 (R)

ALS7 ALS6 ALS5 ALS4 ALS3 ALS2 ALS1 ALS0

ALS[7..0]: 256 steps of ambient-light sensor reading.

BIT 7 (R/W) BIT 6 (R/W) BIT 5 (R/W) BIT 4 (R/W) BIT 3 (R/W) BIT 2 (R/W) BIT 1 (R/W) BIT 0 (R/W)

ALSLL7 ALSLL6 ALSLL5 ALSLL4 ALSLL3 ALSLL2 ALSLL1 ALSLL0

ALSLL[7..0]: The lowest brightness setting that can be set based on ALS inputs.
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BIT 7 (R/W) BIT 6 (R/W) BIT 5 (R/W) BIT 4 (R/W) BIT 3 (R/W) BIT 2 (R/W) BIT 1 (R/W) BIT 0 (R/W)

ALSHL7 ALSHL6 ALSHL5 ALSHL4 ALSHL3 ALSHL2 ALSHL1 ALSHL0

ALSHL[7..0]: The highest brightness setting that can be set based on ALS inputs.
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N2A

19

24

211

C7
0.1μF

C8
1μF

C1
22μF
25V

C10
0.1μF

C11
0.1μF

C13
6.8nF

C4
10pF
3kV

R1
150Ω
1%

R14
100kΩ

R15
100kΩ

R2
150kΩ
1%

R8
390kΩ

1%

R7
390kΩ

1%

R9
180kΩ

R10
20kΩ

R12
180kΩ

R13
20kΩ

C17
1nF

C6
1nF

C5
10pF
3kV

C3
2.2μF

C2
2.2μF T1

1:110

T2
1:110

HV

LV
2

1

C14
0.22μF

FDS6990A

FDS6990A

C9
0.47μF

C12
1μF

C15
0.1μF

R3
169kΩ

1%
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SMB_CLOCK

F1

2A

ALS SUPPLY
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2

1
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TRANSISTOR COUNT: 16,138

PROCESS: BiCMOS
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*EXPOSED PADDLE

TQFN 5mm x 5mm
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