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PART TEMP RANGE DIMMING
FREQUENCY RANGE BRIGHT POLARITY PIN-PACKAGE

DS3992Z-09P+ -40°C to +85°C 90Hz to 220Hz Positive 16 SO-16 (150 mils)

DS3992Z-09N+ -40°C to +85°C 90Hz to 220Hz Negative 16 SO-16 (150 mils)

DS3992Z-18P+ -40°C to +85°C 180Hz to 440Hz Positive 16 SO-16 (150 mils)

DS3992Z-18N+ -40°C to +85°C 180Hz to 440Hz Negative 16 SO-16 (150 mils)

DS3992Z-09P+T&R -40°C to +85°C 90Hz to 220Hz Positive 16 SO-16 (150 mils)

DS3992Z-09N+T&R -40°C to +85°C 90Hz to 220Hz Negative 16 SO-16 (150 mils)

DS3992Z-18P+T&R -40°C to +85°C 180Hz to 440Hz Positive 16 SO-16 (150 mils)

DS3992Z-18N+T&R -40°C to +85°C 180Hz to 440Hz Negative 16 SO-16 (150 mils)
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ABSOLUTE MAXIMUM RATINGS

RECOMMENDED OPERATING CONDITIONS
(TA = -40°C to +85°C.)

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.

Voltage on VCC Relative to Ground.......................-0.5V to +6.0V
Voltage on Any Leads Other 

Than VCC ..............0.5V to (VCC + 0.5V), not to exceed +6.0V

Operating Temperature Range ...........................-40°C to +85°C
Storage Temperature Range .............................-55°C to +125°C
Soldering Temperature...................See J-STD-020 Specification

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Voltage VCC (Note 1) 4.5 5.5 V

SVM Voltage Range VSVM -0.3
VCC +

0.3
V

BRIGHT Voltage Range VBRIGHT -0.3
VCC +

0.3
V

LCM Voltage Range VLCM (Note 2) -0.3
VCC +

0.3
V

OVD Voltage Range VOVD (Note 2) -0.3
VCC +

0.3
V

Gate-Driver Output Charge Loading QG 20 nC

ELECTRICAL CHARACTERISTICS
(VCC = +4.5V to +5.5V, TA = -40°C to +85°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Current ICC
GA, GB loaded with 600pF, 2 channels
active

8 16 mA

Low-Level Output Voltage (GA, GB) VOL IOL = 4mA 0.4 V

High-Level Output Voltage (GA, GB) VOH1 IOH1 = -1mA
VCC -
0.4

V

UVLO Threshold: VCC Rising VUVLOR 4.3 V

UVLO Threshold: VCC Falling VUVLOF 3.7 V

UVLO Hysteresis VUVLOH 100 mV

SVM Falling-Edge Threshold VSVM 1.9 2.0 2.1 V

SVM Hysteresis VSVMH 150 mV

LCM and OVD DC Bias Voltage VDCB 1.35 V

LCM and OVD Input Resistance RDCB 50 kΩ

Lamp-Off Threshold VLOT (Note 3) 1.65 1.75 1.85 V

Lamp Over Current VLOC (Note 3) 3.15 3.35 3.55 V

Lamp Regulation Threshold VLRT (Note 3) 2.25 2.35 2.45 V

OVD Threshold VOVDT (Note 3) 2.25 2.35 2.45 V

Lamp Frequency Range fLFS:OSC 40 80 kHz
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Note 1: All voltages are referenced to ground unless otherwise noted. Currents into the I.C. are positive, out of the I.C. negative.
Note 2: During fault conditions, the AC-coupled feedback values are allowed to be below the Absolute Maximum Rating of the LCM or

OVD pin for up to 1s.
Note 3: Voltage with respect to VDCB.

ELECTRICAL CHARACTERISTICS (continued)
(VCC = +4.5V to +5.5V, TA = -40°C to +85°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Lamp Frequency Tolerance fLFS:TOL LOSC resistor ±2% over temperature -10 +10 %

DS3992Z-09P/N 90 220
DPWM Frequency Range fDSR:OSC

DS3992Z-18P/N 180 440
Hz

DPWM Frequency Tolerance fDSR:TOL POSC resistor ±2% over temperature -10 +10 %

DS3992Z-09P / DS3992Z-18P 0.5BRIGHT Voltage:
Minimum Brightness

VBMIN
DS3992Z-09N / DS3992Z-18N 2.0

V

DS3992Z-09P / DS3992Z-18P 2.0BRIGHT Voltage:
Maximum Brightness

VBMAX
DS3992Z-09N / DS3992Z-18N 0.5

V

Gate-Driver Output Rise/Fall Time tR / tF CL = 600pF 50 100 ns

GAn and GBn Duty Cycle 44 %

Strike Time tSTRIKE 500 ms

(VCC = 5.0V, TA = +25°C, unless otherwise noted.)
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(VCC = 5.0V, TA = +25°C, unless otherwise noted.)

TYPICAL OPERATION AT 16V
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1 LOSC

2 POSC

3 BRIGHT I

4 SVM I

5 GA1 O

6 GB1 O

7 LCM1 I

8 OVD1 I

9 GND
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15 VCC

16 VCC
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GAn

GBn

OVDn
OVERVOLTAGE 
DETECTION

LCMn
LAMP CURRENT 
MONITOR

[20.48MHz TO 40.96MHz]

90Hz TO 220Hz OR
180Hz TO 440Hz

EXTERNAL
RESISTOR LAMP
FREQUENCY SET

VCC
[4.5V TO 5.5V]

GND

TWO
INDEPENDENT

CCFL
CONTROLLERS
(SEE FIGURE 2)

EXTERNAL
RESISTOR DPWM
FREQUENCY SET

ANALOG
BRIGHTNESS

CONTROL

SVM
SUPPLY VOLTAGE
MONITOR

[40kHz TO 80kHz]

CHANNEL FAULT

CHANNEL ENABLE

MOSFET
GATE DRIVERS

LOSC

BRIGHT

POSC
DPWM
SIGNAL

2.0V

40kHz TO 80kHz
OSCILLATOR (±10%)

90Hz TO 220Hz OR
180Hz TO 440Hz

OSCILLATOR (±10%)
RAMP

GENERATOR

x512
PLL

FAULT
HANDLING

SYSTEM
ENABLE /

POR

VREF

UVLO

DS3992
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GATE
DRIVERS

GAn

GBn

DIGITAL
CCFL

CONTROLLER

CHANNEL FAULT

512 x LAMP FREQUENCY
[20.48MHz TO 40.96MHz]

LAMP FREQUENCY
[40kHz TO 80kHz]

DIMMING PWM SIGNAL

CHANNEL ENABLE

MOSFET
GATE

DRIVERS

LCMn
LAMP CURRENT MONITOR

400mV

2.0V

LAMP OVERCURRENT

LAMP STRIKE AND REGULATION

LAMP OUT

1.0V

1.0V

OVDn
OVERVOLTAGE DETECTOR

LAMP MAXIMUM VOLTAGE REGULATION

64 LAMP CYCLE
INTEGRATOR

OVERVOLTAGE

90Hz TO 220Hz
OR

180Hz TO 440Hz

LAMP CURRENT

DPWM SIGNAL



Ω

Ω
Ω

Ω
Ω

V
R R

RTRIP  .  =
+⎛

⎝
⎜

⎞
⎠
⎟2 0 1 2

1

R
k x kHz

kHz
k

R
k x kHz

kHz
k

LOSC

POSC .

= =

= =

1600
50

32

4
0 160

25

Ω
Ω

Ω
Ω

R
fOSC =

K

OSC

8 _____________________________________________________________________

DEVICE SLOPE MINIMUM BRIGHTNESS MAXIMUM BRIGHTNESS

DS3992Z-09P and DS3992Z-18P Positive BRIGHT < 0.5V BRIGHT > 2.0V

DS3992Z-09N and DS3992Z-18N Negative BRIGHT > 2.0V BRIGHT < 0.5V
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•

•

YES

MOSFET GATE DRIVERS ENABLED
RUN LAMP STAGE

DEVICE AND
INVERTER SUPPLIES
AT PROPER LEVELS?

FAULT STATE
[MUST POWER CYCLE THE DS3992
OR TAKE SVM BELOW 2V TO RESET

THE CCFL CONTROLLER]

LAMP OVERCURRENT
[INSTANTANEOUS]

STRIKE LAMP
[RAMP AND REGULATE TO

OVD THRESHOLD]

LAMP STRIKE TIMEOUT
[65536 LAMP CYCLES]

RUN LAMP
[REGULATE LAMP

CURRENT BOUNDED BY
LAMP VOLTAGE]

LAMP-OUT TIMEOUT
[65,536 LAMP CYCLES]

OVERVOLTAGE
[64 LAMP CYCLES]

IF LINE REGULATION
THRESHOLD IS MET
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PARAMETER CONDITIONS MIN TYP MAX UNITS

Turns Ratio (Secondary/Primary) (Notes 1, 2, 3) 40

Frequency 40 80 kHz

Output Power 6 W

Output Current 5 8 mA

Primary DCR Center tap to one end 200 mΩ

Secondary DCR 500 Ω

Primary Leakage 12 μH

Secondary Leakage 185 mH

Primary Inductance 70 μH

Secondary Inductance 500 mH

1000ms minimum 2000
Secondary Output Voltage

Continuous 1000
VRMS
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INVERTER  SUPPLY VOLTAGE
(5V ±10% TO 24V ±10%)

GB1

OVD1

LCM1

SVM

GA1
CCFL
LAMP

DUAL POWER MOSFET

RLCM

TRANSFORMER

OVERVOLTAGE DETECTION

LAMP CURRENT MONITOR

VCC

DEVICE
SUPPLY VOLTAGE

(5V ±10%)

VCC

VCC

BRIGHT
ANALOG LAMP

BRIGHTNESS
CONTROL

LOSC

POSC

RESISTOR SET
LAMP FREQUENCY

RESISTOR SET
BURST DIMMING

FREQUENCY

GB2

OVD2

LCM2

GND

GA2
CCFL
LAMP

DUAL POWER MOSFET

RLCM

TRANSFORMER

OVERVOLTAGE DETECTION

LAMP CURRENT MONITOR

DS3992

RLCM
ILAMP(RMS) 2

1
x
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INVERTER  SUPPLY VOLTAGE
(12V ±10% TO 24V ±10%)

ON = OPEN
OFF/RESET = CLOSED

GB

OVD

LCM

SVM

GA
CCFL
LAMP
A

CCFL
LAMP
B

CCFL
LAMP
C

DUAL N-CHANNEL POWER MOSFET

2N3904

+5V

1 OF  2 CHANNELS

VCC

DEVICE
SUPPLY VOLTAGE

(5V ±10%)

VCC

VCC

BRIGHT
ANALOG LAMP

BRIGHTNESS
CONTROL

LOSC

POSC

RESISTOR SET
LAMP FREQUENCY

RESISTOR SET
BURST DIMMING

FREQUENCY

GND

DS3992

2N3904

+5V

2N3904

+5V



μ μ

TRANSISTOR COUNT: 53,000

SUBSTRATE CONNECTED TO GROUND
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