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PART TEMP RANGE PIN-PACKAGE PKG 
CODE 

MAX8722CEEG -40°C to +85°C 24 QSOP E24-1 
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(Circuit of Figure 1. VBATT = 12V, VCC = VDD, VSHDN = 5.4V, 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
CNTL, FREQ, SYNC, VCC, VDD to GND ...................-0.3V to +6V
COMP, DPWM, ILIM, TFLT 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)
IFB, ISEC, VFB to GND................................................-3V to +6V

SHDN to GND...........................................................-0.3V to +6V
PGND to GND........................................................-0.3V to +0.3V
Continuous Power Dissipation (TA = +70°C)

24-Pin QSOP (derate 9.5mW/°C above +70°C)........761.9mW
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 4.6  5.5 
BATT Input Voltage Range 

VCC = VDD = open 5.5  28.0 
V

VBATT = 28V  1 2 
BATT Quiescent Current VSHDN = VCC, VIFB = 1V 

VBATT = VCC = 5.5V   2 
mA 

BATT Quiescent Current, 
Shutdown 

SHDN = GND  9 26 μA 

VCC Output Voltage, Normal 
Operation 

VSHDN = 5.5V, 6V < VBATT < 28V,  
0 < ILOAD < 10mA 

5.3 5.40 5.55 V 

VCC Output Voltage, Shutdown SHDN = GND, no load 3.5 4.6 5.5 V 

VCC rising (leaving lockout)   4.55 VCC Undervoltage-Lockout 
Threshold (VUVLO) VCC falling (entering lockout) 3.8   

V

VCC Undervoltage-Lockout 
Hysteresis 

  250  mV 

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

ITEST = 10mA, VCC = VDD = 5.3V  12 24 

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

ITEST = 10mA, VCC = VDD = 5.3V  6 12 

GH1, GH2, GL1, GL2 Maximum 
Output Current 

  0.3  A 

BST1, BST2 Leakage Current VBST_ = 12V, VLX_ = 7V   5 μA 

Resonant Frequency Range Guaranteed by design 30  80 kHz 

Minimum Off-Time  360 470 620 ns 

Maximum Off-Time  23 33 43 μs 

Power-On First Pulse First pulse GH2 0.5 0.7 1.0 μs 

Current-Limit Threshold  
LX1 to PGND, LX2 to PGND 
(Fixed) 

ILIM = VCC 190 210 230 mV 
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1. VBATT = 12V, VCC = VDD, VSHDN = 5.4V, TA = 0°C to +85°C. Typical values are at TA = +25°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS 

VILIM = 0.5V 90 120 150 Current-Limit Threshold  
LX1 to PGND, LX2 to PGND 
(Adjustable) VILIM = 2.0V 380 410 440 

mV

Zero-Current Crossing Threshold  
LX1 to GND, LX2 to GND  

 -7 0 +7 mV 

Current-Limit Leading Edge 
Blanking  

 240 350 460 ns 

IFB Input Voltage Range  -2  +2 V 

IFB Regulation Point  730 780 830 mV 

0 < VIFB < 2V -2  +2 
IFB Input Bias Current 

-2V < VIFB < 0 -150   
μA 

IFB Lamp-Out Threshold  570 600 640 mV 

IFB to COMP Transconductance 0.5V < VCOMP < 4V 10 17 25 μS 

IFB Soft-Start Disable  1.0 1.1 1.2 V 

COMP Output Impedance  5 10 20 M  

COMP Discharge Current During 
Overvoltage or Overcurrent Fault 

VIFB = 800mV, VISEC = 2V 1100 μA 

COMP Soft-Start Charge Current  10 14 20 μA 

ISEC Overcurrent Threshold  1.15 1.20 1.28 V 

ISEC Input Bias Current 0 < VISEC < 2V -0.3  +0.3 μA 

VFB Input Bias Current -4V < VVFB < +4V -25  +25 μA 

VFB Undervoltage Threshold  340 430 520 mV 

VFB Overvoltage Threshold  2.2 2.3 2.4 V 

RFREQ = 169k 230 260 290 

RFREQ = 100k   159  
VFB Undervoltage Protection 
Timeout 

RFREQ = 340k   515  

μs 

RFREQ = 100k   343  

RFREQ = 169k  205 210 215 DPWM Chopping Frequency 

RFREQ = 340k   106  

Hz 

DPWM Input Low Voltage SYNC = VCC, RFREQ = 169k    0.8 V 

DPWM Input High Voltage SYNC = VCC, RFREQ = 169k  2.1   V 

DPWM Input Hysteresis SYNC = VCC, RFREQ = 169k   100  mV 

DPWM Input Bias Current SYNC = VCC, RFREQ = 169k  -0.3  +0.3 μA 

DPWM Output Low Resistance SYNC = GND, FREQ = VCC   3 k  

DPWM Output High Resistance SYNC = VCC, FREQ = VCC  3 k  

SYNC Input Low Voltage   0.8 V 

SYNC Input High Voltage  2.1   V 

SYNC Input Hysteresis  70  mV 

SYNC Input Bias Current VSYNC = 2V -0.3  +0.3 μA 
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1. VBATT = 12V, VCC = VDD, VSHDN = 5.4V, TA = 0°C to +85°C. Typical values are at TA = +25°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS 

SYNC Input Frequency Range  20  100 kHz 

CNTL Input Voltage Range  0  2.0 V 

CNTL Input Current 0 < VCNTL < VCC -0.1  +0.1 μA 

DPWM ADC Resolution Guaranteed monotonic  7  Bits 

SHDN Input Low Voltage    0.8 V 

SHDN Input High Voltage  2.1   V 

SHDN Input Bias Current  -1  +1 μA 

FREQ Input Regulation Level   VCC/2  V 

FREQ Input Bias Current FREQ = VCC  230  μA 

VISEC < 1.25V and VIFB < 600mV; VTFLT = 2V 0.95 1.00 1.10 

VISEC < 1.25V and VIFB > 600mV; VTFLT = 2V  -1  TFLT Charge Current 

VISEC > 1.25V and VIFB < 600mV; VTFLT = 2V  120  

μA 

TFLT Trip Threshold  3.95 4.10 4.20 V 

ELECTRICAL CHARACTERISTICS
(Circuit of Figure 1. VBATT = 12V, VCC = VDD, VSHDN = 5.4V, TA = -40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS 

VCC = VDD = VBATT 4.6  5.5 
BATT Input Voltage Range 

VCC = VDD = open 5.5  28.0 
V

VBATT = 28V   2 
BATT Quiescent Current VSHDN = VCC, VIFB = 1V 

VBATT = VCC = 5V   2 
mA 

BATT Quiescent Current, 
Shutdown 

SHDN = GND   26 μA 

VCC Output Voltage, Normal 
Operation 

VSHDN = 5.5V, 6V < VBATT < 28V  
0 < ILOAD < 20mA 

5.25  5.50 V 

VCC Output Voltage, Shutdown SHDN = GND, no load 3.5  5.5 V 

VCC rising (leaving lockout)   4.55 VCC Undervoltage-Lockout 
Threshold VCC falling (entering lockout) 3.80   

V

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

ITEST =10mA, VCC = VDD = 5.3V   24 

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

ITEST =10mA, VCC = VDD = 5.3V   12 

BST1, BST2 Leakage Current VBST_ = 12V, VLX_ = 7V   5 μA 

Resonant Frequency Range Guaranteed by design 30  80 kHz 

Minimum Off-Time  360  620 ns 

Maximum Off-Time  23  43 μs 

Current-Limit Threshold  
LX1 - PGND, LX2 - PGND (Fixed) 

ILIM = VCC 190  230 mV 
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1. VBATT = 12V, VCC = VDD, VSHDN = 5.4V, TA = -40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS 

VILIM = 0.5V 90  150 Current-Limit Threshold  
LX1 - PGND, LX2 - PGND 
(Adjustable) VILIM = 2.0V 380  440 

mV

Zero-Current Crossing Threshold  
LX1 - GND, LX2 - GND  

 -7  +7 mV 

Current-Limit Leading Edge 
Blanking  

 240  460 ns 

IFB Input Voltage Range  -2  +2 V 

IFB Regulation Point  720  840 mV 

0 < VIFB < 2V -2  +2 
IFB Input Bias Current 

-2V < VIFB < 0 -150   
μA 

IFB Lamp-Out Threshold  560  650 mV 

IFB to COMP Transconductance 0.5V < VCOMP < 4V 10  25 μS 

IFB Soft-Start Disable IFB/rising 1  1.2 V 

COMP Output Impedance  5  20 M

COMP Soft-Start Charge Current  10  20 mA 

ISEC Overcurrent Threshold  1.15  1.28 V 

VFB Overvoltage Threshold  2.2  2.4 V 

VFB Undervoltage Threshold  340  520 mV 

VFB Undervoltage Protection 
Timeout 

RFREQ = 169k  230  290 μs 

DPWM Chopping Frequency RFREQ = 169k  205  215 Hz 

DPWM Input Low Voltage SYNC = VCC, RFREQ = 169k    0.8 V 

DPWM Input High Voltage SYNC = VCC, RFREQ = 169k  2.1   V 

DPWM Output Low Resistance SYNC = GND, FREQ = VCC   3.0 k

DPWM Output High Resistance SYNC = VCC, FREQ = VCC   3.0 k

SYNC Input Low Voltage   0.8 V 

SYNC Input High Voltage  2.1   V 

SYNC Input Frequency Range  20  100 kHz 

SHDN Input Low Voltage    0.8 V 

SHDN Input High Voltage  2.1   V 

TFLT Trip Threshold  3.95  4.20 V 

Note 1: Specifications to -40°C are guaranteed by design based on final characterization results.
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(Circuit of Figure 1. VBATT = 12V, VCC = VDD, VSHDN = 5.4V, TA = +25°C, unless otherwise noted.)

LOW INPUT-VOLTAGE
OPERATION (VBATT = 8V)

MAX8722C toc01

10μs/div

0V A

0V B

0V
C

0V
D

A: VIFB, 2V/div
B: VVFB, 2V/div

C: VLX1, 10V/div
D: VLX2, 10V/div

HIGH INPUT-VOLTAGE
OPERATION (VBATT = 20V)

MAX8722C toc02

10μs/div

0V A

0V B

0V

C

0V

D

A: VIFB, 2V/div
B: VVFB, 2V/div

C: VLX1, 10V/div
D: VLX2, 10V/div

LINE TRANSIENT RESPONSE
MAX8722C toc03

20μs/div

0V A

0V B

0V

C

0V

10V

20V

D

A: VVFB, 2V/div
B: VIFB, 2V/div

C: VLX1, 10V/div
D: VBATT, 10V/div

LINE TRANSIENT RESPONSE
MAX8722C toc04

20μs/div

0V A

0V B

0V

C

0V

10V

20V

D

A: VVFB, 2V/div
B: VIFB, 2V/div

C: VLX1, 10V/div
D: VBATT, 10V/div

MINIMUM BRIGHTNESS STARTUP
WAVEFORM (VCNTL = 0)

MAX8722C toc05

2ms/div

0V
A

0V
B

0V
C

A: VIFB, 2V/div
B: VVFB, 2V/div
C: DPWM, 5V/div

MINIMUM BRIGHTNESS 
DPWM OPERATION (VCNTL = 0)

MAX8722C toc06

2ms/div

0V A

0V B

0V C

A: VIFB, 1V/div
B: VVFB, 2V/div
C: DPWM, 5V/div
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50% BRIGHTNESS DIGITAL
PWM OPERATION (VCNTL = 1V)

MAX8722C toc07

2ms/div

0V A

0V B

0V C

A: VIFB, 1V/div
B: VVFB, 2V/div
C: DPWM, 5V/div

DPWM SOFT-START
MAX8722C toc08

40μs/div

0V A

0V B

0V C

A: VIFB, 2V/div
B: VVFB, 2V/div
C: DPWM, 5V/div

DPWM SOFT-STOP
MAX8722C toc09

40μs/div

0V A

0V B

0V C

A: VIFB, 2V/div
B: VVFB, 2V/div
C: DPWM, 5V/div

SWITCHING FREQUENCY 
vs. INPUT VOLTAGE

M
AX

87
22

C 
to

c1
2

INPUT VOLTAGE (V)

SW
IT

CH
IN

G 
FR

EQ
UE

NC
Y 

(k
Hz

)

201612

48

51

54

57

60

45
8 244ms/div

SECONDARY OVERCURRENT
PROTECTION AND TIMEOUT

0V

0V

MAX8722C toc11

A: VISEC, 500mV/div
B: VTFLT, 2V/div

A

B

200ms/div

LAMP-OUT VOLTAGE LIMITING
AND TIMEOUT

0V

0V

0V

MAX8722C toc10

A: VIFB, 2V/div
B: VVFB, 2V/div
C: VTFLT, 5V/div

A

B

C

(Circuit of Figure 1. VBATT = 12V, VCC = VDD, VSHDN = 5.4V, TA = +25°C, unless otherwise noted.)
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DPWM FREQUENCY
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4

VIN (V)
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M
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EN

CY
 (H

z)

VCNTL = 1.0V

RMS LAMP CURRENT
vs. INPUT VOLTAGE

M
AX

87
22

C 
to

c1
5

INPUT VOLTAGE (V)
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S 
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M

P 
CU

RR
EN

T 
(m

A)

201612

5.85

5.90

5.95

6.00

6.05

6.10

5.80
8 24

NOMINAL CURRENT SET POINT

0

20

40

60

80

100

0 0.8 1.00.4 0.60.2 1.2 1.4 1.6 1.8 2.0

NORMALIZED BRIGHTNESS
vs. CNTL VOLTAGE

M
AX

87
22

C 
to

c1
6

CNTL VOLTAGE (V)
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IZ

ED
 B
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ES

S 
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)
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0.4

4 128 16 20 24

VCC LINE REGULATION

M
AX

87
22

C 
to

c1
7

INPUT VOLTAGE (V)

V C
C 

AC
CU

RA
CY

 (%
)

-0.5

-0.4

-0.2

-0.3

-0.1

0

0 42 6 8 10

VCC LOAD REGULATION

M
AX

87
22

C 
to

c1
8

LOAD CURRENT (mA)

V C
C 

AC
CU

RA
CY

 (%
)

-0.02

0

-0.01

0.02

0.01

0.03

0.04

-40 20 40-20 0 60 80 100

VCC ACCURACY vs. TEMPERATURE

M
AX

87
22

C 
to

c1
9

TEMPERATURE (°C)

V C
C 

AC
CU

RA
CY

 (%
)

(Circuit of Figure 1. VBATT = 12V, VCC = VDD, VSHDN = 5.4V, TA = +25°C, unless otherwise noted.)
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1 BATT 

2 SHDN

3 ILIM 

4 TFLT 

5 CNTL 

6 DPWM 

7 SYNC 

8 FREQ 

9 COMP 

10 IFB 

11 VFB 

12 ISEC 

13 GH2 

14 LX2 

15 BST2 

16 BST1 

17 LX1 

μ

SHDN

Ω

μ

μ

μ
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18 GH1 

19 GL1 

20 GL2 

21 PGND 

22 VDD

23 VCC

24 GND 

MAX8722CGND

GH2

LX2

BST2

BST1

LX1

GH1

GL1

VDD

BATT

IFB

VFB

GL2

ISEC

CNTL

ILIM

FREQ

SYNC

PGND

COMP

VIN

VCC

DPWM TFLT

VCC

VCC

SHDN

GND

ON/OFF

BRIGHTNESS

SYNC

DPWM

C8
0.1μF

C9
0.47μF

R4
100kΩ

R5
200kΩ

R6
169kΩ

1%

C10
0.01μF

C11
0.22μF

C1
4.7μF
25V

C7
0.47μF

C6
0.1μF

C5
0.1μF

NH1 NH2

NL1 NL2

C2
1μF

T1
CCFL

C3
18pF
3kV

C4
15nFR3

40.2Ω
1%

R1
150Ω

1%

F1

2A

μ

μ
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MAX8722C

MUX
DPWM OSCILLATOR

AND DIMMING
CONTROL LOGIC

LINEAR
REGULATOR

BIAS
SUPPLY

EN

FLT

S

R
Q FLT

BST1

GH1

LX1

BST2

GH2

LX2

VDD

GL1

PGND

GL2

ILIM

BATT

VCC

VFB

2.3V

OVERVOLTAGE
COMPARATOR

PWM
COMPARATOR

ERROR
AMPLIFIER

IFB

FREQ
DPWM
SYNC
CNTL

600mV

1.20V

ISEC

OPEN-LAMP
COMPARATOR

SECONDARY
OVERCURRENT
COMPARATOR

GATE-DRIVER
CONTROL

STATE
MACHINE

FAULT
LATCH

RESET

780mV

COMP

OVER-
CURRENT

UVLO
COMPARATOR

VUVLO

PWM CONTROL
LOGIC

RAMP

PRIMARY
OVERCURRENT

AND ZERO-
CROSSING

FAULT DELAY
BLOCK

TFLT

UVLO

UVLO

1100μA

OVER-
CURRENT

GND

F.W. RECT

H.W. RECT
SHDN

SHDN
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DESIGNATION DESCRIPTION

C1

4.7μF ±20%, 25V X5R ceramic capacitor
Murata GRM32RR61E475K
Taiyo Yuden TMK325BJ475MN
TDK C3225X7R1E475M

C2 1μF ±10%, 25V X7R ceramic capacitor

C3

18pF ±1pF, 3kV, high-voltage ceramic
capacitor
Murata GRM42D1X3F180J
TDK C4520C0G3F180F

D1

Dual silicon switching diode, common
anode, SOT-323
Central Semiconductor CMSD2836
Diodes Inc. BAW56W

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

T1
CCFL transformer, 1:93 turns ratio
TOKO T912MG-1018

SUPPLIER WEBSITE

Central Semiconductor www.centralsemi.com

Diodes Inc. www.diodes.com

Fairchild Semiconductor www.fairchildsemi.com

Murata www.murata.com

Sumida www.sumida.com

Taiyo Yuden www.t-yuden.com

TDK www.components.tdk.com

TOKO www.tokoam.com
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T1

C2

VBATT

(a)

NH1
ON

NL1
OFF

NH2
OFF

NL2
ON

LX2LX1

T1

C2

VBATT

(b)

NH1
OFF

NL1
ON

NH2
OFF

NL2
ON

LX2LX1

T1

C2

VBATT

(c)

NH1
OFF

NL1
ON

NH2
ON

NL2
OFF

LX2LX1

T1

C2

VBATT

(d)

NH1
OFF

NL1
ON

NH2
OFF

NL2
ON

LX2LX1

(BODY DIODE TURNS ON FIRST) (BODY DIODE TURNS ON FIRST)
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AC
SOURCE CCFLCP

LCS
1:N

(a)

AC
SOURCE RLCP

L
C'S = 

(b)

CS

N2

FREQUENCY (kHz)
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 (V
/V
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CONTROL VOLTAGE (mV)

BR
IG

HT
NE

SS
 (%

)

16001200400 800

10
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30
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0
0 2000
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FREQ SYNC DPWM
DIGITAL PWM 

FREQUENCY/DUTY CYCLE 

Connect FREQ to GND 
through an external resistor. 

Connect SYNC to GND. 
DPWM is used as the DPWM 
signal output. 

The resistor value sets the frequency. 
CNTL controls the duty cycle. 

Connect FREQ to VCC.
Connect SYNC to an 
external high-frequency 
signal. 

DPWM is used as the DPWM 
signal output. 

The frequency is 1/128 of the 
frequency of the external signal. CNTL 
controls the duty cycle. 

Connect FREQ to GND 
through a 100k  resistor. 

Connect SYNC to VCC.
Connect DPWM to an external 
low-frequency signal.  

The frequency and duty cycle are 
equal to those of the external signal. 
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