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Features

®  High-Efficiency Single-Stage Power Conversion
®  Wide Input Voltage Range: 10V to 24V

®  Backlight Lamp Ballast and Soft Dimming

®  Minimal Required External Components

®  Precision Voltage Reference Trimmed to 2%

" ZVS or ZCS Push-Pull & Full-Bridge Topology

®  PWM Control at Fixed Frequency

®  ZCS Control by Sensing Resonant Tank Current
®  External Pulse Burst Dimming Function - Positive
"  Analog Dimming Function - Positive

"  Programmable Striking Frequency

®  Open-Lamp Protection

®  Open-Lamp Regulation

®  Short-Lamp Protection

=  CMP-High Protection

®  Dynamic Contrast Ratio Mode

®  Thermal Shutdown

" 20-Pin SOP
Applications
" LCDTV

= LCD Monitor

June 2011

LCD Backlight Inverter Drive IC

Description

The FAN7319 is a LCD backlight inverter drive IC that
controls N-N push-pull topology or N-N full-bridge
topology using a proprietary phase-shift method.

The FAN7319 provides a low-cost solution and reduces
external components by integrating full-wave rectifiers for
open-lamp protection and regulation. The operating
voltage range is wide, so an external regulator isn’t
necessary to supply voltage to the IC.

The FAN7319 provides various protections, such as
open-lamp regulation, open-lamp protection, short-lamp
protection, CMP-high protection, and FB-high protection,
to increase the system reliability. The FAN7319 provides
burst dimming function and analog dimming.

The FAN7319 is available in a 20-Lead Small Outline
Integrated Circuit (SIOC) package.

Ordering Information

Part Number Operating Temperature Package Packing Method
FAN7319M -25 to +85°C 20-Lead, SOIC, JEDEC Rail
FAN7319MX -25 to +85°C MS-013, .300 Inch, Wide Body Tape & Reel
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Figure 1. Internal Block Diagram
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Pin Configuration
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F: Fairchild Logo

P: Assembly Site Code
XY: Year & Weekly Code
TT: Die Run Code
FAN7319: Device Name

Figure 2. Pin Diagram with Top Mark
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Pin Definitions
Pin # Name Description

1 VOLP This pin is for reference voltage of open-lamp protection level in striking mode.

2 REF This pin is 5V reference output.

3 BDIM This pin is the input for burst dimming. Input type is PWM pulse signal, not DC voltage.
Dimming polarity is positive.

4 ADIM This pin is for positive analog dimming.

5 CMP Error amplifier output. Typically, a compensation capacitor is connected to this pin from the
ground.

6 TIMER This pin is for protection delay setting. Typically, a capacitor is connected to this pin from
ground. OVP/OLP/High_CMP/SLP protection time is set by this capacitor value.
This pin is for programming the normal switching frequency. Typically, a resistor is

7 RT I
connected to this pin from ground.

8 RT1 This pin is for programming the striking switching frequency. In striking mode, this pin is
connected to ground. Typically, a resistor is connected to this pin from the RT pin.
This pin is for sensing Zero Voltage Switching (ZVS) timing. If voltage cross 0V, CT voltage

9 SENSE is reset; and operating frequency is changed by ZVS timing. If this pin is not used, it must be
connected to REF.

10 GND This pin is the ground.

11 OuUTD This pin is lower NMOS gate-drive output 2. (Push-Pull : Disabled)

12 ouTC This pin is upper NMOS gate-drive output 2. (Push-Pull : Disabled)

13 OouTB This pin is lower NMOS gate-drive output 1. (Push-Pull : NMOS gate-drive output 2)

14 OUTA This pin is upper NMOS gate-drive output 1. (Push-Pull : NMOS gate-drive output 1)

15 VIN This pin is the supply voltage of the IC.
This pin is for open-lamp regulation. It is connected to the full-wave rectifier internally. If two
feedbacks are available, sum of feedback is inputted to this pin. When OLR input is between
2V and 3V, the error amplifier output current is limited to 3uA. When OLR input reaches 3V,

16 OLR the error amplifier output current is OA and its output voltage maintains constant. OLR input
is inputted to the negative of another error amplifier for feedback control of lamp voltage.
When OLR input is more than 3.3V, another error amplifier for OLR is operating and lamp
voltage is regulated.
This pin is for open-lamp protection and feedback control of lamp currents. It is connected to
the full-wave rectifier internally. If two feedbacks are available, sum of rectified feedback is

17 OLP inputted to this pin. In striking mode, if OLP input is less than 1V; or in normal mode, if OLP
input is less than 0.5V; the IC shuts down to protect the system in open-lamp condition.
Shutdown time is programmed by the capacitor value connected to the TIMER pin. OLP
input is inputted to the negative of the error amplifier for feedback control of lamp current.

18 MODE This pin is for topology selection. If this pin is connected to REF, it is push-pull topology;
OUTC & OUTD is disabled. If this pin is connected to GND, it is full-bridge topology.

19 OVPR This pin is for reference voltage of Over-Voltage Protection (OVP).

20 ENA This pin is for turning on/off the IC. If enable voltage is lower than 2.1V, DCR mode is
disabled. If enable voltage is higher than 2.5V, DCR mode is activated and OLP is disabled.

© 2010 Fairchild Semiconductor Corporation

FAN7319 « 1.0.1

www.fairchildsemi.com

Ol 9ALIQ JaudAu] JyBIoeg AT — 6LELNVA



Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended. In
addition, extended exposure to stresses above the recommended operating conditions may affect device reliability. The
absolute maximum ratings are stress ratings only.

Pin Breakdown Voltage

1. Thermal resistance test board. Size: 76.2mm x 114.3mm x 1.6mm (1SO0P); JEDEC standard:
2. Assume no ambient airflow.

Symbol Parameter Min. Max. Unit
VIN IC Supply Voltage 10 28 \%
Ta Operating Temperature Range -25 +85 °C
T, Operating Junction Temperature +150 °C
TsTc Storage Temperature Range -65 +150 °C
Bua Thermal Resistance Junction-to-Air!"? 90 °C/W
Po Power Dissipation 14 W
Notes:

JESD51-2, JESD51-3.

Pin # Name Value Unit Pin # Name Value Unit
1 RT 7 11 OLR 7
2 ENA 7 12 OLP 7
3 CMP 7 13 GND 7
4 ADIM 7 14 OUTA 28
5 REF 7 15 ouTB 28
6 MODE 7 v 16 OouTC 28 y
7 BDIM 7 17 OuUTD 28
8 OVPR 7 18 VIN 28
9 VOLR 7 19 TIMER
10 SENSE +7 20 RT1
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Electrical Characteristics
For typical values, Ta = 25°C, Viv = 15V, and -25°C < Ta < 85°C, unless otherwise specified. Specifications to Ta=
-25°C ~ 85°C are guaranteed by design based on final characterization results.

Symbol Parameter Test Conditions Min. | Typ. | Max. Unit
Under-Voltage Lockout Section (UVLO)

Vin Start Threshold Voltage 8.0 8.7 9.4 \%
Vinhys Start Threshold Voltage Hysteresis 0.4 0.8 1.2 Vv

Ist Startup Current Vin = 9.0V 40 100 120 WA

lop Operating Supply Current \N/”C\)‘t=S\1V?t\(?|']ing 0.5 2.0 3.5 mA

ON/OFF Section

Von On-State Input Voltage 1.4 5.0 \%

Vot Off-State Input Voltage 0.7 \%

Isb Standby Current \E/IITL: =1 i\éw 100 160 200 MA
Rena Pull-Down Resistor 120 200 280 kQ

Reference Section (Recommend 1yF X7R Capacitor)

Vs 5V Regulation Voltage 0<lIs <3mA 4.9 5.0 51 \%
Vsiine 5V Line Regulation 10 <Vin< 24V 4 50 mV
Vsioad 5V Load Regulation Is = 3mA 4 50 mV

Oscillator Section (Main)
fosc Oscillation Frequency ;él' =2550|Eé 48.50 50.0 5150 kHz
RT = 50kQ 48.25 50.00 51.75
Ta=25°C,RT =
fstr Oscillator Frequency in Striking Mode S0kO, RT1 = 100k0 . "ai o kHz
RT = 50k, 68.60 | 71.45 74.30
RT1 =100kQ
Veth CT High Voltage 2 \%
Vet CT Low Voltage 0.45 \Y
Burst Dimming Section
Vhdimon) | Burst Dimming On Voltage 2 5 \Y
Vbdimorm | Burst Dimming Off Voltage 0 0.8 \%
Continued on the following page...
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Electrical Characteristics (Continued)

For typical values, Ta = 25°C, Vin = 15V, and -25°C < Ta < 85°C, unless otherwise specified. Specifications to Ta =
-25°C ~ 85°C are guaranteed by design based on final characterization results.

Symbol Parameter ‘ Test Conditions | Min. | Typ. ‘ Max. ‘ Unit
Error Amplifier Section

Av Open-Loop Gain® 24 dB

Gnm Error Amplifier Transconductance 20 40 60 umho
Isin Output Sink Current OLP =2.25V 30 50 70 WA
lsurt Output Source Current 1 OLP =0V 20 40 60 MA
Isur2 Output Source Current 2 CMP =27V 1.4 2.0 26 uA
lbsin Burst CMP Sink Current 38 52 66 MA
lolpi OLP Input Current OLP =2V -1 0 1 WA
lolpo OLP Output Current OLP = -2V 10 20 30 WA
Volpr OLP Input Voltage Range(3) -4 4 \%
Valim ADIM Limit Voltage ADIM = 2V 1.5 \Y,
Ta =25°C, Vapim= 1V 0.97 1.00 1.03 \
Vo1 Error Amplifier Offset §/2A5;75=§1-|;7§ 85°C, 0.96 1,00 104 v

Open-Lamp Regulation Section
lorr Error Amplifier Source Current for \S/zlr::(l%gogLR ) 2.5 3.0 3.5 HA
™ Open-Lamp Regulation Rea ) p m y A
Voir1 Open-Lamp Regulation Voltage 1 Striking 1.85 2.00 2.15 \%
Voir2 Open-Lamp Regulation Voltage 2 Striking 2.8 3.0 3.2 \Y,
Voir3 Open-Lamp Regulation Voltage 3 3.05 3.25 3.45 \%
loirsi OLR Error Amplifier Sink Current Normal, OLR = 3.5V 15.0 42.5 70.0 MA
lorri OLR Input Current OLR = 2.5V -1 0 1 MA
loiro OLR Output Current OLR =-2.5V 15 25 35 HA
Voirr OLR Input Voltage Range® -4 4 \%
Continued on the following page...
© 2010 Fairchild Semiconductor Corporation www.fairchildsemi.com

FAN7319 « 1.0.1 7

Ol 9ALIQ JaudAu] JyBIoeg AT — 6LELNVA



Electrical Characteristics (Continued)

For typical values, Ta = 25°C, Viv = 15V, and -25°C < Ta < 85°C, unless otherwise specified. Specifications to Ta=
-25°C ~ 85°C are guaranteed by design based on final characterization results.

Symbol |Parameter ‘ Test Conditions ‘ Min. | Typ. | Max. | Unit
Protection Section
Volpo Open-Lamp Protection Voltage 0 Open Lamp in Striking VoLp \%
Volpt Open-Lamp Protection Voltage 1 Normal, Vena = 2V 0.4 0.5 0.6 Vv
Vempr CMP-High Protection Voltage 2.85 3.00 3.15 \%
Vsip Short-Lamp Protection Voltage Normal, Vena = 2V 0.4 0.5 0.6 \Y
Vimr1 Timer Threshold Voltage 1 Striking: Repeat 4 Times | 2.9 3.0 3.1 \Y
Vimr2 Timer Threshold Voltage 2 Normal 0.9 1.0 1.1 Vv
ltrmr1 Timer Current 1 Open Lamp 1.6 2.0 2.4 WA
ltrr2 Timer Current 2 Short Lamp 40 50 60 WA
TSD Thermal Shutdown 150 °C
Vowp Over-Voltage Protection Voltage Vover \%
VbR \E/Zgzggv OLP Disable/Enable Change 21 23 25 Vv
Output Section
Vrdhy NMOS Gate High Voltage Vin =12V Vn-05| Vin | Vin+0.5 \Y
Vidiv NMOS Gate Low Voltage® Vin = 12V 0.3 0 0.3 Y%
Vou Eg/tli?;e%ate Voltage with UVLO Vin = 4.5V 0 03 Vv
Indsur NMOS Gate Drive Source Current Vin =12V 200 mA
Indsin NMOS Gate Drive Sink Current Vin =12V 300 mA
Maximum / Minimum Overlap
Miqimum Overlap Between Diagonal fosc = 1'00kHz, 0 %
Switches See Figure 14
Ma?(imum Overlap Between Diagonal | fosc = 1100kHz 86 90 o
Switches See Figure 14
Dead Time
to_as NDR_A/NDR_B See Figure 34 450 550 650 ns
to_co NDR_C/NDR_D See Figure 35 450 550 650 ns
Note:

3. These parameters, although guaranteed, are not 100% tested in production.

© 2010 Fairchild Semiconductor Corporation www.fairchildsemi.com
FAN7319 « 1.0.1 8

Ol 9ALIQ JaudAu] JyBIoeg AT — 6LELNVA



Typical Performance Characteristics
8.8 1
8.79
8.78 0.9
8.77
—8.76 = 0.8
=875 =
>8.74 g’ 0.7
8.73 >
8.72 0.6
8.71
8.7 0.5
25 -15 0 25 50 70 85 -25 -15 0 25 50 70 85
TEMP [°C] TEMP [°C]
Figure 3. Start Threshold Voltage vs. Temperature Figure 4. Start Threshold Voltage Hysteresis
vs. Temperature
145 4
130
3
115
g- 100 2 )
% 85 — E
70 =
55
40 0
25 -15 0 25 50 70 85 25 -15 0 25 50 70 85
TEMP [°C] TEMP [°C]
Figure 5. Startup Current vs. Temperature Figure 6. Operating Current vs. Temperature
300 5.2
250
5.1
200
g 150 o — ] Em 5
2100 =
4.9
50
0 4.8
-25 -15 0 25 50 70 85 -25 -15 0 25 50 70 85
TEMP [°C] TEMP [°C]
Figure 7. Standby Current vs. Temperature Figure 8. 5V Regulation Voltage vs. Temperature
© 2010 Fairchild Semiconductor Corporation www.fairchildsemi.com

FAN7319 « 1.0.1 9

Ol 9ALIQ JaudAu] JyBIoeg AT — 6LELNVA



Typical Performance Characteristics (Continued)
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Figure 10. Oscillation Frequency in Striking
vs. Temperature
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Figure 12. Error Amplifier Offset 05 vs. Temperature
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Figure 14. Error Amplifier Source Current 2
vs. Temperature
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Typical Performance Characteristics (Continued)
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Figure 16. Error Amplifier Sink Current
vs. Temperature
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Figure 18. OLR Error Amplifier Sink Current
vs. Temperature
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Figure 20. High-CMP Protection Voltage
vs. Temperature
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Typical Performance Characteristics (Continued)
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Figure 22. Open-Lamp Regulation Voltage 1
vs. Temperature
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Figure 24. Open-Lamp Regulation Voltage 3
vs. Temperature
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Figure 26. TIMER Threshold Voltage 2
vs. Temperature
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Typical Performance Characteristics (Continued)
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Figure 27. TIMER Current 1 vs. Temperature Figure 28. TIMER Current 2 vs. Temperature
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Functional Description
UVvLO

The under-voltage lockout (UVLO) circuit guarantees
stable operation of the IC control circuit by stopping and
starting it as a function of V\n. The UVLO circuit turns on
the control circuit when Vv exceeds 9V. When Vi is
lower than 8V, the IC startup current is less than 120uA.

ENA

Applying voltage higher than 1.4V to the ENA pin
enables the IC. If Vena is higher than 2.5V, the IC enters
DCR mode. If Vena is lower than 2.1V, IC enters normal
mode. Applying voltage lower than 0.7V to the ENA pin
disables the IC.

Main Oscillator

The internal timing capacitors (CTs) are charged by the
reference current source, which is formed by the timing
resistor (RT). The timing resistor’s voltage is regulated at
2V. The sawtooth waveform charges up to 2V. Once this
voltage is reached, the capacitors begin discharging
down to 0.5V. Next, the timing capacitors start charging
again and a new switching cycle begins. The main
frequency can be programmed by adjusting the RT
values. The main frequency can be calculated as:

500

0S¢ = 0.000189 « RTIK + tgoray [kte] ™)
where tgelay is:

20 < RT[KQ] < 30 : 0.00075

30 < RT[kQ] < 40 : 0.00070

40 < RT[kQ] < 60 : 0.00055

60 < RT[kQ] < 70 : 0.00050

2V
/} =—/20
char R

/W

A I

Figure 29. Main Oscillator Circuit

| 2V
dis= 5~
R

In striking mode, the timing resistor for striking (RT1) is
connected to ground internally. The total timing resistor is
the parallel connecting value of RT and RT1. The
calculation of the striking frequency is similar with
Equation (1). RT is only different with normal frequency.
RT value for striking frequency is calculated as:

RT e RT1

T o RTT ()
RT +RT1

R Tstr =

Analog Dimming

For analog dimming, reference voltage of the internal
error amplifier can be controlled by the ADIM pin. Error
amplifier control average voltage of OLP input voltage.
The ADIM polarity of ADIM is positive.

The peak OLP voltage can be calculated as:

Voip = VADIM% V] (4)
The lamp intensity is proportional to Vapm. As Vapim
increases, the lamp intensity increases; but ADIM voltage
is clamped by 1.5V internally. Even if ADIM voltage is
higher than 1.5V, internal error amplifier reference is set to
1.5V. Figure 30 shows an example of the relationship
between ADIM voltage and output current.

80

60 0—.—*\

50 \

40 \

20 \

e

10UT [mA]

20

10

0

1514514135131251211511105 1 0.95090.85080750.70650.60.550.5

ADIM [V]

Figure 30. ADIM Voltage vs. Output Current

Figure 31 shows the lamp current waveform vs. Vapu in
analog dimming mode.

1.3v

VAD\M
0.5V r

W

CMP

0
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Figure 31. Analog Dimming Waveforms

© 2010 Fairchild Semiconductor Corporation

FAN7319 « 1.0.1 14

www.fairchildsemi.com

Ol 3AlQ J191aAU] JyBIjoeg @1 — 6LELNVA



Burst-Dimming

Lamp intensity is controlled with the BDIM signal over a
wide range. When BDIM voltage is higher than 2V, the
lamp current is turned on. When BDIM voltage is lower
than 0.8V, the lamp current is turned off. The duty cycle
of the PWM pulse determines the lamp brightness. The
lamp intensity is proportional to BDIM pulse on duty; as
BDIM on duty increases, the lamp intensity increases.
Figure 32 shows the lamp current waveform vs. Vebim.

CMP 0 5\:/ [‘w f“-
| -
L
oura ™| [T, JUUNIEL__TUCER
oure™"| [N JTNNNIEE OO
oure | UL SODIEEAR A
G |11 1111 111

Figure 32. Burst-Dimming Waveforms

During striking mode, burst-dimming operation is
disabled to guarantee continuous striking time. Figure 33
shows burst-dimming is disabled during striking mode.

2v

Veom
08V

0

CMP » J/ \ [—

——

W
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VOLP

OLP o

-VOLP

Vin(V) -
0 v

Vin(V) f ]
° : ; ;

e f —
| |

L
Gk 11T T V11

Figure 33. Burst-Dimming During Striking Mode

=2

Output Drives

FAN7319 can drive topologies for half-bridge and full-
bridge in Super-IP applications. If the MODE pin is
connected to reference voltage, output drive is a push-
pull topology. In Super-IP applications, push-pull
topology can drive a half-bridge resonant circuit. If the
MODE pin is connected to ground, output drive is a full-
bridge topology. FAN7319 uses a phase-shift method for
full-bridge Cold Cathode Fluorescent Lighting (CCFL)
drive. As a result, the temperature difference between
the left and right leg is almost zero because ZVS occurs
in both of the legs by turns. The detail timing is shown in
Figure 34 and Figure 35.

FAN7319 drive voltage is same as Vin supply voltage, so
it can drive a pulse transformer without any additional
buffer. To prevent over-current in output drive, add a
series resistor between the OUT pin and the pulse-
transformer (22~47Q series resistor is enough).

Fixed dead time
550ns
—>l—

Fixed dead time
550ns
—>i—

CT
CMP

OUTA

ouTB

Figure 34. Push-Pull Mode Gate Drive Signal

Fixed dead time Fixed dead time
550ns 550ns
—— ——

CcT
CMP

SYNC

T

OUTA

ouTB

ouTC

OuTD

Figure 35. Full-Bridge Mode Gate Drive Signal
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Synchronous Drives

FAN7319 can be operated as zero current switching
(ZCS) or zero voltage switching (ZVS) mode using the
SENSE pin. Internal CT voltage is forced to discharge
when the SENSE pin voltage crosses the zero point. If
AC signal is applied to the SENSE pin, operating
frequency is synchronous with a frequency of input
signal. Figure 36 shows the synchronous operation in
push-pull topology.

During striking mode, the operating frequency is set to
fixed frequency by a resistor, regardless of the SENSE
pin zero crossing point.

The SENSE pin zero crossing frequency is faster than
set frequency. If zero crossing frequency is slower than
set frequency, frequency is abnormal due to irregular
discharging of CT voltage.

If SENSE zero crossing frequency is much faster than
set frequency, CT discharging voltage could be lower
than 1.5V. In this case, CT discharging voltage is held to
1.5V to prevent synchronous frequency being too high.

N T

SENSE

CcT A
CMP
[V e

OUTA

ouTB

Figure 36. Synchronous Operation in Push-Pull Mode

Protections

The FAN7319 provides the following latch-mode
protections: Open-Lamp Regulation (OLR), Open-Lamp
Protection (OLP), Short-Lamp Protection (SLP), CMP-
HIGH Protection, and Thermal Shutdown (TSD). The
latch is reset when V) falls to the UVLO voltage or ENA
is pulled down to GND.

Protection timing can be calculated based on Figure 37.

2pA
-

50pA %
On @ OVP, SLP l

5 times repeat +
@striking
- ViV

@ striking/normal

On @ High_CMP, OLP

: TIMER I

_.\..e_|

Protection

TSD 150°C

ll'—:'/_

Figure 37. Timer Charging Circuit
Assume that timer capacitor is 1uF.

Striking time is one-time charging from zero to 3V and
four-times charging from 0.3V to 3V with 2uA current
source. The striking time is calculated as follows:

CAVsty _TnFe3V .
2uF

. TuFe2.7V
2uF

4 6.9s

(6)

Lstrike = |
surt

The OVP and SLP delay times are calculated as:

CAv, 1uF e 1V

t — nor _ 7

OVP_SLP lour 50uF (7)

The CMP-HIGH protection and OLP delay times are
calculated as:

=20ms

CAVpor _ TuF e 1V
Isurt 2uF

toLP _cMPH = =500ms

(8)

Open-Lamp Regulation
When the maximum of the rectified OLR input voltages

v max
OLR

is more than 3V, the IC enters regulation mode

and controls the CMP voltage. The IC limits the lamp

voltage by decreasing the CMP source current. If V g’f;

is between 2V and 3V, the CMP source current
max

decreases from 40pA to 3pA. Then, if V
OLR

reaches

3V, CMP source current decreases to OpA, so CMP
voltage remains constant and the lamp voltage also
remains constant, as shown in Figure 38. Finally, if

v max
OLR

is more than 3.25V, the error amplifier for OLR is

operating and CMP sink current increases, so CMP
voltage decreases and the lamp voltage maintains the
determined value.

At the same time, while V% is more than OVPR, the

50uA current source starts charging TIMER capacitor in
normal mode. When TIMER voltage reaches 1V, the IC
enters shutdown, as shown in Figure 40. This protection
is disabled in striking mode to ignite lamps reliably.
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Figure 38. Open-Lamp Regulation in Striking Mode
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Figure 39. Open-Lamp Regulation in Normal Mode

CMP 0 \
o ML AR
e R

. 5

Figure 40. Over-Voltage Protection in Normal Mode

Open-Lamp Protection

min

If the minimum of the rectified OLP voltage VOL is

less than Vo.p during initial operation, the IC operates in

striking mode only for 6.9s, as shown in Figure 41. After

is less than 0.5V in normal mode, the

ignition, if V-0
OLR
IC is shut down after a delay of 500ms, as shown in

Figure 42. In DCR mode (Vena>2.5V), if V gz”; is less

than 0.5V in normal mode; the IC operates normally
without shutdown, as shown in Figure 43.

5V

CMP /

0

6.9s i Shutdown

voLP
OLP ol Ilnlllnlnl."lll “|||'| |'|'||| |||| L '||| |||||‘ L Illln‘"'nII II“‘

-VOLP

VinV) |
OUTA

0l-
Vi) [
ouTB

ouTC

Vin(V) H
ouro" {HTIELEARFARRRRRERRRATICOR
0k —_—

Figure 41. Open-Lamp Protection in Striking Mode
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0

e

500ms Shut down

I
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Vin(V)
OUTA

0
Vin(V)

[T
, LR EETRR G
(AT

ouTB

ouTC

0

Vi(V)
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Figure 42. Open-Lamp Protection in Normal Mode
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Flgure 43. Open-Lamp Protection in DCR Mode
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Short-Lamp Protection

If the minimum of the rectified OLR voltages (Vg% ) is
less than 0.5V in normal mode, the IC is shut down after
a delay of 20ms, as shown in Figure 44. In DCR mode
(Vena>2.5V), if von is less than 0.5V in normal mode;
the IC operates normally without shutdown, as shown in
Figure 45. This protection is disabled in striking mode to
ignite lamps reliably.

CMP

Shut down

Lllll“ il | il | il ! |h||||||l il

|ilHHHlIl|II||I||I|I|I|I|III,H |I|I’l |I|I Il|l

0.5
OLR }
-0.5V |

Vin(V)

OUTA

Vin(V)
ouTB
[

Vin(V)

ouTC
0
Vin(V)

0

Figure 44. Short-Lamp Protection in Normal Mode

CMP

___No Shut down
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L||||||| i } il ‘ ! h||||||l il T——
NHIIII|II|II||I|I|I|I|III[H |||“ ” |p|||’|

W—>

(@]
l_
2o2

m

Vin(V) I

Figure 45. Short-Lamp Protection in DCR Mode

CMP-High Protection

If CMP is 2.5V in normal mode, OLP peak voltage is
higher than ADIM voltage and CMP voltage is holding at
2.5V. If CMP is 2.5V in normal mode, OLP peak voltage
is lower than ADIM voltage and CMP is charged by 1uA
current source. If CMP is higher than 3V, the IC is shut
down after a delay of 500ms, as shown in Figure 46. This
protection is disabled in striking mode to ignite lamps
reliably. To remove CMP-HIGH protection, connect a
1MQ resistor to CMP capacitor in parallel. Unless 1uA
sourcing current flows into the resistor, CMP voltage
cannot be charged.

CMP 5y \

500ms Shut down

< > <€

OUTB

0 .
. I\I\I\I|||||I\I\I\I\I||I\I\I\I\I\I||||I\|\I\I\|\|1|
0 y

Vin(V)

ouTC
v

0

Figure 46. CMP-High Protection in Normal Mode

Thermal Shutdown

The IC provides a function to detect abnormal over-
temperature. If the IC temperature exceeds
approximately 150°C, the thermal shutdown triggers.
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Table 1. Protection Condition Table

Changing to
i . DCR Mode Fault Normal
Mode | Category Item Condition Operation VENA > 2.5V | Condition | Frequency
Condition
OLR VOLR(MAX)>2V CMP Source = 3|JA
VOLR(MAX)>3V CMP Source = OHA
Regulation VoLrmax>3.25V CMP Sink
CMP VCMP>2-5V & CMP Source = 2|JA VTIMER>3V1
Striking Vaoim>Vopwax) 5 Times
OLP Vorpmax<VoLp Timer = 2pA Repeat
X OVP VOLR(MAX)>OVPR Timer = ZUA
Protection SLP Disabled Disabled
1sable 1sable Vorpmax>VoLp
CMP-HIGH Disabled Disabled &
OLR VOLR(MAX)>3V CMP Source = OHA VOLR(max)<OVPR
Regulation VOLR(MAX)>3-25V CMP Sink
CMP VVCMP:\?'E’V & CMP Source = 2uA
Normal ADIM OLP(MAX) VTIMER>1V,
OLP Vorpmax)<0.5V Timer = 2uA Disabled 1 Time
. OVP VOLR(MAx)>OVPR Timer = 5OUA
Protection
SLP VOLR(MAX)<0-3V Timer = 5OHA Disabled
CMP-HIGH Vewp-3V Timer = 2uA
© 2010 Fairchild Semiconductor Corporation www.fairchildsemi.com
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. . . . . . .
Typical Full-Bridge Application Circuit (LCD Backlight Inverter)
Application Input Voltage Range Number of Lamps
LCD TV (LIPS Type) 13£10% CCFL/EEFL IP
PFC_OUT(380Vdc) 1 o
[ Q
l l FUSE c11 22p
cst c52 =
100uF T 100uF ] o
450V 450V CcN3 R16 V30K cna
CN_CCFL CN_CCFL
L1 =700uH /L2 = 400uH R15
10K
K=098
Pulse p— 19
Transformer FDPR7N50F D8
R101 R102 o =c3 BAV70 TC6
T fiz w Z7pFIBKYV soT-23 27pFl6KV
sor2s  R104 68R J 01011 8R B1031 M To220F
R109 P T N2222A €101 20101 1 1
oUTD > AW R105 F €102 SO123 12k | GPEN| gpen Tc7 SR12 R14T C8
R 9 12k ] 0123 cs5 600V Tony < 10k 10k | T5n
it T3
oure R108 i Lot R201 R202 R 68007 L
uTC > < =0
22R ¢ sorzs Ro0s 68R J , 11.aR R203 L ke 5 TO-220F R33
P T BRbooon 3 12k T SPEN g%er? FDPF7N50F o > SEN3E
$§£5T$§OZ e D123 ° R20S R21 e R34
0201 W T R D10 BAVTO 30k
v = R19 =
el ° R
ransformer
R301 R302 - R2TZ R28 552
T2 ke J Y l 19 s W7 REN
r SOT-23  R304 : R303 TO-220F
BAVZO Q301 K L
Wikl g K 3 Rags = caoy SVH2AZ 151 T SRANT 20301 FOPFTNSGE =0
oW -
o, 2R %9 2 T T B123
R106 i f"‘ D301 R401 R402 = e
OUTA [ > e g i J e 19 ERBETNSOF
SOT-23  R404 d R403 | TO-220F
BAVIO Q401 = g401 78 ZD401
\_L " % T 7 2N2222A ¥ 12k | GPEN | gpen
R405 T €402 SOT23 123
12k Twn
D401 ~
R56
ENA 22R lcn
760n
R58 T C28 =
33k | 1n
c2 20-s01C REF
0] RS54
RS7 VOLP ENA 68k
100k
2.2
Co_ N rag  Cl feza REF OVPR R55T C26 3 R59
IN(10-24V) 47k| 1n OPEN
I
BDIM m MODE
T R38 reo
N2 10k > L
c ) AT l ADIM oLP op o0R
2 ! 47 1
2 | raog T cte Ré4 T C25 "t owe Z OLR|——<1 OR =0
opery —[ n 10K—[ 100n c15
~J RS52
(Bostive) Y] mer VIN a
12505WR-5 T e w l l
= c1 4R
= ° RT -_— OUTAf|——{ > OUTA g%?] 4TuF
i © _A
. =
R3O RTY outB outs £
R31 oK
STk 9 SENSE [—> SENSE ouTC|—————L—> ouTC
GND outDf———L— out
R35
o 8k ENTate
REF
Figure 47. Typical Full-Bridge Application Circuit
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Typical Half-Bridge Application Circuit (LCD Backlight Inverter)

Application

Input Voltage Range

Number of Lamps

LCD TV (LIPS Type)

13£10%

CCFL/EEFL IP

PFC_OUT(380Vdc)

F1

—
i i FUSE
cs1 c52
82uF 82uF
450V 450V
CN_CCFL
T C6
6KV
TFcr R12 R14T C8
c5 600V 5n\ 5 10k 10k | 75n
T3
680nF
~o
R33
o > SENSE
open
° R20S R21 R34
33° < OPEN 30k
W] w D10 BAVTO,
L SoT23 L
= R19 =9
Pulse FDPF7NS0F g T oe
Transformer R22
R301 R302 = RITS R28 30k
] 68R 1.8R jn T W
EEA)T-ZS R304 Q301 R303 TO-220F
R306 1k 1 2N2222A €301 28 ZD301 ° =0
outB d R305 T C302 SOT-23 12k | GPENT 18V
R L ke 2 ]
b} D301
R307 Pl 04 "‘ R401 R402 .
ouTA > I li< 4
1] FDPE7NSOF
22R SOT-23  R404 68R IR Raoal TO-220F
BAVZQ. Q401 €401 78 7D401
K T 2N2222A $ 12k | GPEN | 15V
R405 T C402 SOT-2S S0D-123
2k Tm
D401 v
R56
A 2R =+ o7
700n
R58 T C28 o
33k | 1n
Ic2 20-sOIC R,gF
O R54
RS7 VoLP ENA 68k
22 100k
u
il m
v Ol e REF OVPR R65T C26 3 R59
iic2e)) 47| 1n R
|
BDIM m MODE
R38
CcN2 10k > r R60
————
; RE3 ADIM oLpP OPEN
z only) 1 10k 10n z aL,
2 c16 Ra4 T C25 fes—{ove OLRf——<] or o
5 n 10k | 100n -
1u ﬂ vin
12505WR-5 ’ ! T fte2g | MER w VIN
= c1 4R
= RT -— OUTAj|———1{—> OuTA %z 4TuF
© [= 1=
. =
) RT1 outB ot —
R31 open
33K y'SENSE > SENSE outc®
GND ou|=
R35
= 15k
0 FAN7319
REF

Figure 48. Typical Half-Bridge Application Circuit
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Physical Dimensions
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LAND PATTERN RECOMMENDATION

— 2.65 MAX

- /SEE DETAIL A
| \ oL | 0.33
iininininininininini J TLTWO

0.30 £10.10 |C

0.10 SEATING PLANE

NOTES: UNLESS OTHERWISE SPECIFIED

A) THIS PACKAGE CONFORMS TO JEDEC
MS-013, VARIATION AC, ISSUE E

B) ALL DIMENSIONS ARE IN MILLIMETERS.

C) DIMENSIONS DO NOT INCLUDE MOLD
FLASH OR BURRS.

127 ] \ D) CONFORMS TO ASME Y14.5M-1994
tOAO SEATING PLANE E) LANDPATTERN STANDARD: SOIC127P1030X265-20L
—+(1.40)——=—  peTAILA F) DRAWING FILENAME: MKT-M20BREV3

SCALE: 2:1

Figure 49. 20-Pin, Small-Outline Integrated Circuit (SOIC) Package

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or
obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions,
specifically the warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http.//www.fairchildsemi.com/packaging/.
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TRADEMARKS

The following includes registered and unregistered tradermarks and service marks, owned by Fairchild Semiconductor and/or its global subsidiaries, and is not
intended ta be an exhaustive list of all such traderarks

AccuPower™
Auto-SPRT™
A-CAPTE
Bitsic®

Build it Mow™
CorePLUS™
CorePOWVWER™
CROSSVOLT™
L

Current Transfer Logic™
DEUXPEED®
Dual Cool™
EcoSPARK®
Efficientid ax™

ESBC™
]

Fairchild®

Fairchild Semiconductor®
FACT Cluiet Series™
FACT®

FAST®

FastvCorg™

FETEench™

Flashrite ="

s
F-FFS™
FRFET®
Global Power Resource™
Green FPS™
Green FPS™ g-Serigs™
Gmax™
GTCm™
Intelikg AT
|SOPLANART
MegaBuckm™
MICROCOUPLER™
MicroFET™
MicroPakm™
MicroPakZ™
MillerDrive™
MotionMax™
Motion-SFEmM™
iy Saver™
OptoHIT™
OFTCOLOGIC®
OPTOPLAMAR®

®

PDP SPM™

Power-SPM™
PowerTrench®
Power<s™
Prograrmmable Active Droop™
QFET®

QSTM

Quiet Serigs™
Rapid Configure™
,DTM

Saving our world, TroWAAWKWA at a time™
Signalize™
Srmarth ax™
SMART START™
SPM®
STEALTH™
SuperFET®
SupersCoT™3
SuperSCGT™-
SupersSCT™-8
SupreMQs®
SyncFET™
Sync-Lock™

SYSTEM &,
CENERAL

* Trademarks of System General Corporation, used under license by Fairchild Semiconductor.

The Power Franchiss®
The Right Technology for Your Success™
ha

Prania"
TinyBoost™
TinyBuck™

TinyCalc™

T\nyLDg\c®
TINYCFTO™
TinyPower™
TinyPyadm
TinyWire™

TranSic®

TriFault Detect™
TRUECURRENT®
woerDesm™

es
UHC®
Ultra FRFET™
UniFET™
WCHTM
Wisualhd axm™
){STM

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TOMAKE CHANGES WITHOUT FURTHER NOTICE TC ANY PRODUCTS HEREIN TO IMPRCVE
RELIABILTY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING QUT CF THE APFUCATION OR USE OF ANY PRODUCT
OF CIRCUIT DESCRIBED HEREIM; NEITHER DOES IT CONYEY ANY LICENSE UNDER TS PATENT RIGHT:S, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DONOT EXPAND THE TERMS OF FAIRCHILD'S WORLCWDE TERM S AND CONDITICNS, SPECIFICALLY THE WARRANTY THEREIN,
WWHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE MNOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EAPRESS WRITTEN AFPRCWVAL CF FAIRCHILD SEMICONDUCTOR CORPORATICN.

As used herein:

1. Life support devices or systems are devices or systems which, (a)
are intended for surgical implant into the hody or (b) support or
sustain life, and (c) whose failure to perform when properly used in
accordance with instructions for use provided in the labeling, can be

reasonably expected to result in a significant injury of the user.

2. A critical component in any component of a life support, device, or
system whose failure to perform can be reasonably expected to
cause the failure of the life support device or system, or to affect its
safety or effectiveness.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation's AntkCounterfeiting Policy. Fairchild's Arti-Counterfeiting Policy is also stated on our external website,
waray fairchildsemi.com, under Sales Support.

Counterfeiting of sermiconductor partsis a growing problem in the industry. All manufacturers of semiconductor products are experiencing counterfeiting of their
pans. Customerswho inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed
applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers fromthe
proliferation of counterfeit parts. Fairchild strongly encourages customersto purchase Fairchild parts either directty from Fairchild or from Authonzed Fairchild
Distributors who are listed by country on our weh page cited above. Products custormers huy either from Fairchild directly or from Authonzed Fairchild Distibutors
are genuine parts, have full traceability, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date
technical and product information. Fairchild and our Authaorized Distributorswill stand hehind all warranties and will appropriately address any warranty issues that
may arise. Fairchild will not provide any wamranty coverage or other assistance for parts bought from Unauthonized Sources. Fairchild is cormmitted to combat this
global problem and encourage our customers to do their part in stopping this pradtice by buying direct or from authanzed distibutors

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status Definition
: Farmative / Datasheet contains the design specifications for product development. Specifications may change
Advance |nformation ; : ; 3
In Design in any manner wathout notice.

Preliminary

First Production

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild
Semiconductor reserves the right to make changes at any time without notice to improve design.

Mo ldentification Needed

Full Froduction

Datasheet contains final specifications. Fairchild Semiconductor reserves the rightto make
changes at any time without notice to improve the design.

Chsolete

Mot In Production

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.
The datasheet is far reference infarmation only
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