FAIRCHILD
I

SEMICONDUCTOR®

FAN7318

Features

®  High-Efficiency Single-Stage Power Conversion
®  Wide Input Voltage Range: 6V to 30V

®  Backlight Lamp Ballast and Soft Dimming

®  Minimal External Components Required

® Precision Voltage Reference Trimmed to 2%
"  Half-Bridge Topology

= Soft-Start

"  PWM Control at Fixed Frequency

®  Analog Dimming Function

®  Burst Dimming Function

®  Programmable Striking Frequency

®  Open-Lamp Protection

®  Open-Lamp Regulation

®  Short-Lamp Protection

®  CMP-High Protection

"  FB-High Protection

®  Thermal Shutdown

®  20-Pin SOIC

Applications

= |LCDTV
®  LCD Monitor

June 2011

LCD Backlight Inverter Drive IC

Description

The FAN7318 is a LCD backlight inverter drive IC that
controls P-N half-bridge topology.

The FAN7318 provides a low-cost solution and reduces
external components by integrating proprietary wave
rectifiers for open-lamp protection and regulation. The
operating voltage range of the FAN7318 is wide, so an
external regulator isn’t necessary to supply the voltage to
the IC.

The FAN7318 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 FAN7318 provides
burst dimming and analog dimming.

The FAN7318 is available in a 20-SOIC package.

20-SOIC

Ordering Information

Part Number e Package Packing Method
Temperature
FAN7318M . o Rail
-25 to +85°C 20-Lead, Small Outline Integrated Circuit (SOIC)
FAN7318MX Tape & Reel
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Figure 1.

Internal Block Diagram
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Pin Configuration
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Figure 2. Package Diagram
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Pin Definitions
Pin # Name Description

1 TIMER This pin is for protection delay time setting.

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

3 ADIM This pin is the input for negative analog dimming.

4 cT This pin is for programming the switching frequency. Typically, a capacitor is connected to
this pin from ground and a resistor is connected to this pin from the REF pin.
This pin is 5V reference output. Typically, resistors are connected to this pin from the CT pin

5 REF :
and the BCT pin.

6 BCT This pin is for programming the frequency of the burst dimming. Typically, a capacitor is
connected to this pin from ground and a resistor is connected to this pin from the REF pin.

7 BDIM This pin is the input for negative burst dimming. The voltage range of 0.5 to 2V at this pin
controls burst mode duty cycle from 0% to 100%.

8 ENA This pin is for turning on/off the IC.

9 GND This pin is the ground.

10 OuUTB This pin is NMOS gate-drive output.

11 OUTA This pin is PMOS gate-drive output.

12 VIN This pin is the supply voltage of the IC.

13 OLR4 This pin is for open-lamp regulation. Its functions are the same as the OLR1 pin.
This pin is for open-lamp protection and feedback control of lamp currents. Its functions are

14 OLP4 .
the same as the OLP1 pin.

15 OLR3 This pin is for open-lamp regulation. Its functions are the same as the OLR1 pin.
This pin is for open-lamp protection and feedback control of lamp currents. Its functions are

16 OLP3 .
the same as the OLP1 pin.

17 OLR2 This pin is for open-lamp regulation. Its functions are the same as the OLR1 pin.
This pin is for open-lamp protection and feedback control of lamp currents. Its functions are

18 OLP2 g
the same as the OLP1 pin.
This pin is for open-lamp regulation and short-lamp protection. It has the same functions as
other OLR pins and is connected to the full-wave rectifier internally. When the maximum of
rectified OLR inputs is between 1.34V and 2V, the error amplifier output current is limited to
3.2uA; and when the maximum of rectified OLR inputs reaches 2V, the error amplifier output
current is OA and its output voltage maintains constant. The maximum of rectified OLR

19 OLR1 inputs is inputted to the negative of another error amplifier for feedback control of lamp
voltage. When the maximum of rectified OLR inputs is more than 2.2V, another error
amplifier for OLR is operating and lamp voltage is regulated. In normal mode, if the
maximum of rectified OLR inputs is higher than 1.35V or if the minimum of rectified OLR
inputs is lower than 0.3V for a predetermined time by the TIMER pin capacitor and a internal
current source 50uA, the IC shuts down to protect the system in over-voltage condition,
short-lamp condition, respectively.
This pin is for open-lamp protection and feedback control of lamp currents. It has the same
functions as other OLP pins and is connected to the half-wave rectifier and the full-wave
rectifier internally. In striking mode, if the minimum of rectified OLP inputs is less than 0.7V

20 OLP1 for a predetermined time by the TIMER pin capacitor and an internal current source or, in
normal mode, if the minimum of rectified OLP inputs is less than 0.5V for another
predetermined time by the TIMER pin capacitor and another internal current source; the IC
shuts down to protect the system in open-lamp condition. The maximum of rectified OLP
inputs is inputted to the negative of the error amplifier for feedback control of lamp current.
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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

Symbol Parameter Min Max. Unit
ViN IC Supply Voltage 6 30 \%
Ta Operating Temperature Range -25 +85 °C
Ty Operating Junction Temperature +150 °C
Tste Storage Temperature Range -65 +150 °C
B.a Thermal Resistance Junction-Air"? 90 °C/W
Po Power Dissipation 14 w
Notes:

1. Thermal resistance test board; size: 76.2mm x 114.3mm x 1.6mm (1SOP); JEDEC standard: JESD51-2, JESD51-3.
2. Assume no ambient airflow.

Ol @AuQ JapaAu] yBIpdeg 01— 8LELNVA

Pin # Name Value Unit
1 TIMER 7
2 CMP 7
3 ADIM 7
4 CT 7
5 REF 7
6 BCT 7
7 BDIM 7
8 ENA 7
9 GND
10 ouTB 10 v
11 OUTA 30
12 VIN 30
13 OLR4 +7
14 OLP4 +7
15 OLR3 +7
16 OLP3 +7
17 OLR2 +7
18 OLP2 +7
19 OLR1 +7
20 OLP1 +7
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Electrical Characteristics

For typical values, Ta=25°C, ViN=15V, and -25°C < Ta < 85°C, unless otherwise specified. Specifications to -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 Increase Vin 4.9 5.2 5.5 \%
Vihhys Start Threshold Voltage Hysteresis Decrease VN 0.20 0.45 0.60 \%

Ist Startup Current ViN=4.5V 10 70 100 MA

lop Operating Supply Current ViN=15V, Not Switching 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 ENA=0V 50 120 190 uA
Rena Pull-Down Resistor ENA=2V 120 200 280 kQ

Reference Section (Recommend 1puF X7R Capacitor)

Vs 5V Regulation Voltage 4.9 5.0 5.1 \%
V5line 5V Line Regulation 6 < V<30V 4 50 mV
V5i0ad 5V Load Regulation 10pA <5 <3mA 4 50 mV

Oscillator Section (Main)
fosc Oscillation Frequency ;’il__zzfogk*(?T_ZZOpF' 1013 1050711083 kHz
CT=220pF, RT=100kQ 101 105 109
fstr Oscillator Frequency in Striking Mode %—:2150(():",51- o 1275 | 1320 | 1365 kHz
CT=20pF, RT=100kQ 127 132 137

lctdes ] Striking 1.03 1.18 1.33 mA

™ CT Discharge Current Normal — - - A

lctes CT Charge Current Striking -15 -12 -9 MA

Veth CT High Voltage 2 \%

Vet CT Low Voltage 0.45 \Y

Oscillator Section (Burst)
TA=2_5°C, BCT=4.7nF, 304 333 345
foscb Burst Oscillation Frequency 221:1::\:':2 Hz
BRT=14MQ 320 333 346

lbctde BCT Discharge current 20 26 32 MA
Veth BCT High Voltage 2 \Y
Vet BCT Low Voltage 0.5 \%
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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 -25°C ~
85°C are guaranteed by design based on final characterization results.
Symbol Parameter Test Conditions | Min. | Typ. | Max. ‘ Unit
Analog Dimming Section
ADIM=0V, Ta=25°C 1.225 | 1.310 | 1.402
AV Reference Voltage ADIM=0V 1.212 | 1.310 | 1.408 v
ADIM=0.5V 1.16
ADIM=1.0V 0.99
Error Amplifier Section
Isin Output Sink Current OLP=2.5V, ADIM=2.5V 63 76 94 MA
lsurt Output Source Current 1 OLP=0V, ADIM=0V -65 -50 -35 WA
Isurz2 Output Source Current 2 CMP=3V -1.7 -1.3 -0.9 MA
Ibsin Burst CMP Sink Current BDIM=5V, BCT=0V 41 52 63 MA
lolpi OLP Input Current OLP=2V 0 MA
lolpo OLP Output Current OLP=-2V -30 -20 -10 WA
OLP=0.3V 0.31 \Y
Vipix Rectifiers Output of OLP
OLP=1.5V 1.5 \Y
Volpr OLP Input Voltage Range(3) -4 4 \%
Open-Lamp Regulation Section
loirt Error Amplifier Source Current for Striking, OLR=1.6V -4.0 -3.4 -2.9 HA
loir2 Open-Lamp Regulation OLR Sweep 0 pA
Voir1 Open-Lamp Regulation Voltage 1 OLR Sweep 1.24 1.34 1.44 \%
Voir2 Open-Lamp Regulation Voltage 2 Striking, OLR Sweep 1.88 1.98 2.08 \%
Voirs Open-Lamp Regulation Voltage 3 21 2.2 2.3 \%
lors OLR Error Amplifier Sink Current Normal, OLR=2.5V 50 70 90 pA
loiri OLR Input Current OLR=2.5V 0 HA
loiro OLR Output Current OLR=-2.5V -35 -25 -15 MA
Volirr OLR Input Voltage Range® -4 4 \Y
Note:
3. These parameters, although guaranteed, are not 100% tested in production.
© 2009 Fairchild Semiconductor Corporation www.fairchildsemi.com
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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 -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 o Striking 0.65 0.70 0.75 \%
Volp1 Open-Lamp Protection Voltage 1 Sweep OLP 0.42 0.49 0.56 Vv
Vempr CMP-High Protection Voltage Sweep CMP 3.4 3.5 3.6 \%
Vhiop High-FB Protection Voltage® 3.4 35 3.6 v
Vsip Short-Lamp Protection Voltage Sweep TIMER 0.22 0.30 0.38 \Y
Vimr1 Timer Threshold Voltage 1 Striking, Sweep TIMER 2.87 3.02 3.17 \%
Vimr2 Timer Threshold Voltage 2 Sweep TIMER 1.0 1.1 1.2 \%
ltrmr1 Timer Current 1 OLP=0V 1.7 21 2.5 WA
ltmr2 Timer Current 2 OLR=1.8V 40 50 60 MA
TSD  |Thermal Shutdown'” 150 °C
Vow Over-Voltage Protection Voltage Sweep OLR 1.24 1.34 1.44 \%
el \E/(I;ll/tA;ZQZV OLP Disable/Enable Change 21 23 25 v
Output Section
Vpdhy PMOS Gate High Voltage Vin=15V Vi v
Vohiv PMOS Gate Low Voltage Vin=15V ViN-9.5 | ViN-8.5 | VIN-7.0 \Y,
Vndhv NMOS Gate High Voltage Vin=15V 8.0 9.0 10.5 \Y
Vhdiv NMOS Gate Low Voltage®” Vin=15V 0 Y
Vour Z(l\:/’:SaSteGdate Voltage with UVLO Vin=4.5V Vin-0.3 v
Viu ':xis:te%ate Voltage with UVLO Vin=4.5V 03 v
lpdsur PMOS Gate Drive Source Current” Vin=15V -300 mA
szt PMOS Gate Drive Sink Current® Vin=15V 400 mA
Indsur NMOS Gate Drive Source Current™ Vin=15V 300 mA
Indsin NMOS Gate Drive Sink Current'” Vin=15V -400 mA
Maximum / Minimum Duty Cycle
DCwin | Minimum Duty Cycle® fosc=100kHz 0 %
DCwax | Maximum Duty Cycle” fosc=100kHz 45 49 %
Note:
4. These Parameters, although guaranteed, are not 100% tested in production.
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Typical Performance Characteristics
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Typical Performance Characteristics (continued)
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Typical Performance Characteristics (continued)
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Functional Description

UVLO: The under-voltage lockout (UVLO) circuit
guarantees the stable operation of the IC’s control circuit
by stopping and starting it as a function of the Viy value.
The UVLO circuit turns on the control circuit when Vi
exceeds 5.2V. When Vi is lower than 4.75V, the IC
startup current is less than 100pA.

ENA: Applying voltage higher than 1.3V to the ENA pin
enables the IC. Applying voltage lower than 0.7V to the
ENA pin disables the IC. In terms of the protections,
applying voltage higher than 2.5V to the ENA pin
disables OLP and SLP. Applying voltage lower than
2.1V to the ENA pin enables the OLP and the SLP.

Main Oscillator: In normal mode, the external timing
capacitor (CT) is charged by the current flowing from the
reference voltage source, which is formed by the timing
resistor (RT) and the timing capacitor (CT). The
sawtooth waveform charges up to 2V. Once CT voltage
reaches 2V, the CT begins discharging down to 0.45V.
Next, the CT starts charging again and a new switching
cycle begins, as shown in Figure 36. The main
frequency is programmed by adjusting the RT and CT
value. The main frequency is calculated as:

1
3.9585-RT—13650j
2.61-RT -13650

5V
ReF | Voltage Reference
& Internal Bias

= g( On @ striking
2 ten -t'dc:— p Q

120A
/\, R Q

870pA @ normal
1.18mA @ striking ¢ 4y —1+

f

osc —

[Hz] )

RT-CT-In(

2V—y-

]
5
AAAA
VVVYV

12

—e
ct I

1

Figure 36. Main Oscillator Circuit

In striking mode, the external timing capacitor (CT) is
charged by the current flowing from the reference
voltage source and 12pA current source, which
increases the frequency. If the product of RT and CT
value is constant, the striking frequency is depending on
CT and is calculated as:

fstr_ 1 [HZ]
13.65+ (3, - 4.551,)RT
— . . 2
RT.CT.In| 1 RT @)
13.65+(4.551, —31,)RT
-1, -RT?

w1, =12x10°A, 1, =1.128 x10°A

Burst Dimming Oscillator: The burst dimming timing
capacitor (BCT) is charged by the current flowing from
the reference voltage source, which is formed by the
burst dimming timing resistor (BRT) and the burst
dimming timing capacitor (BCT). The sawtooth
waveform charges up to 2V. Once the BCT voltage
reaches 2V, the capacitor begins discharging down to
0.5V. Next, the BCT starts charging again and a new
burst dimming cycle begins, as shown in Figure 37. The
burst dimming frequency is programmed by adjusting
the BCT and BRT values. The burst dimming frequency
is calculated as:

1
0.039-BRT -4500
0.026 -BRT - 4500

To avoid visible flicker, the burst dimming frequency
should be greater than 120Hz.

5V
REF
BRTZ I

L
1

[Hz]

fOSCB =

@)

BRT-BCT- In(

Voltage
Reference
& Internal Bias

2V — -
T tdch
R

N R Q
0.5V—+

26uA

I

Figure 37. Burst Dimming Oscillator Circuit

Analog Dimming: For analog dimming, the lamp
intensity is controlled with the external dimming signal
(Vabim) and resistors. Figure 38 shows how to implement
an analog dimming circuit.

Negative | Vgee Error Amp|

| CMP I
ADIM Analog
Dimming

IS

YN

OLP max.

Vapm —

Figure 38. Analog Implementation Circuit
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In full brightness, the maximum rms value of the lamp
current is calculated as:

=V, 2 [A]

4
ms ref _max 2\/§R ( )

S1

The lamp intensity is inversely proportional to Vapim. As
Vapiv increases, the lamp intensity decreases and the
rms value of the lamp current is calculated as:

jmax __

V, A
ms m'2\/§R[]

Vre! = ref max -0. 30VADIM [A]

Figure 39 shows the lamp current waveform vs. Vapm in
an analog dimming mode.

(®)

\Y
2.0 REF

1.5
1.0

0.5
0

I

0.5 1.0 15 2.0 2.5
ADIM
0.5 1.0 1.5 2.0 25

15mA
10mA
5mA

-5mA
-10mA
-15mA I

Lamp Current

Figure 39. Analog Dimming Waveforms

Burst Dimming: Lamp intensity is controlled with the
BDIM signal over a wide range. When BDIM voltage is
lower than BCT voltage, the lamp current is turned on;
0V on BDIM commands full brightness. The duty cycle of
the PWM pulse determines the lamp brightness. The
lamp intensity is inversely proportional to BDIM voltage.
As BDIM voltage increases, the lamp intensity
decreases. Figure 40 shows the lamp current waveform
vs. DIM in negative burst dimming mode.

Lamp curfent

Measure P1:duty(C1) P3freq(C1) P4 P PG~
value 5064 %
a

status

P2rms(C4)
454 mV.

il 10 0 mvmw
-1.000Vofst]  -1.000V ofst] -20.00 m!

Figure 40. Burst Dimming Waveforms

200m 850 mv|
1.00ms 50 MS/s|Edge _Positive)

Burst dimming can be implemented, not only DC
voltage, but also using PWM pulse as the BDIM signal.
Figure 41 shows how to implement burst dimming using
PWM pulse as BDIM signal.

5V Voltage
REF Reference
& Internal Bias
> taen
BRT= I L
s L1
- A "
—
BCT
| R 3
BCT Q
—_l__ 26UA
External
Pulse Signal _L
= Comparator
Burst Signal to
Error Amplifier
BDIM +

Figure 41. Burst Dimming Implementation Circuit
Using an External Pulse

Figure 42 shows the lamp current waveform vs. an
external pulse in negative burst dimming mode.

=
BDIM

BCT

Lamp current

i
Measure P1 ‘mean(C1) P3ms(C4) X5 PS--- 6o~
value ZBUQV 179.99952 Hz 427 mv
status v

P2ifreq(C2)

1.00 Vidi|
0my offset
. 250V

Figure 42. Burst Dimming Waveform Using an
External Pulse

During striking mode, burst dimming operation is
disabled to guarantee continuous striking time. Figure
43 shows burst dimming disabled during striking mode.
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Figure 43. Burst Dimming During Striking Mode

Soft-Start: A soft-start circuit ensures a gradual
increase in the input and output power. FAN7318 has no
soft-start pin, but provides soft-start function using the
second BCT waveform. The second BCT waveform
limits CMP voltage at initial operation, so lamp current
increases gradually.

ating frequency

i
! ufrent
triking mode ! "

7y
C F1 track(freq(...
1.00 Vidiv| 10.0 mvidiv | ORISR 500 psidivStop 120V
1.000V ofst -20.00 mV| 500 ps/di 1.00MS 200 MS/s|Edge  Negative)
L 1.368V|L XN || | 65.8901 KHzZ | Stiking froquer X1= 1804020ms  &X= 171.44ps
1 1425 V]t R0 |t | 50,8042 kH2 | Normal frequen X2= 1.976365ms 1i8%= 5833 kHz

Figure 44. Soft-Start in Normal Mode

/\ g BCT
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—

ry
) (F1 trackifreq(... Tigger  CAEH)
100Vidv| 10,0 muidiv [ RERIPETY 1.00msidiv|Stop  1.00V|
1.000V ofst -20.00 mY| 1.00 msfdiy 1.00MS 100 MS/s|Edge  Negative)
L 1.337v|4 BRI () | 65,8754 kiz| stiking frequen 08 s
i 1.464V] 1 PREENIY |1 | 50.8900 k2| Normal frequency

Figure 45. Soft-Start in Burst Dimming Mode

X2= 200224ms 1 4.0148 kHz

Output Drives: FAN7318 is designed to drive P-N half-
bridge MOSFETs with symmetric duty cycle. FAN7318
can drive P-MOSFET directly without a level-shift
capacitor and a Zener diode. A fixed dead time of 500ns
is introduced between two outputs at maximum duty
cycle, as shown in Figure 46.

Dead time

500ns at max. duty
—>—

CT
CMP
SYNC
T
OUTA

ouTB M

Figure 46. MOSFETs Gate Drive Signal

Lamp Current Feedback Circuit: FAN7318 has four
OLP pins for lamp current feedback and protections.
The inputs of four OLP pins are connected to the
internal half-wave and full-wave rectifier circuits. The
half-wave rectified signals of four OLP inputs are
connected the maximum detector circuit. The full-wave
rectified signals of four OLP inputs are connected to the
minimum detector circuit.

The two inputs among the inputs of four OLP pins
should be inverse phase with the other two inputs. If not,
FB-High protection may be triggered.

Lamp Voltage Feedback Circuit: FAN7318 has four
OLR pins for lamp voltage feedback and protections.
The inputs of four OLR pins are connected to the
internal full-wave rectifier circuit. The full-wave rectified
signals of four OLR inputs are connected to the
maximum detector circuit for lamp voltage feedback and
protections. Furthermore, they are connected to the
minimum detector circuit for protections.

Protections: The FAN7318 provides the following latch-
mode protections: Open-Lamp Regulation (OLR), Open-
Lamp Protection (OLP), Short-Lamp Protection (SLP),
CMP-High Protection, FB-High Protection, and Thermal
Shutdown (TSD). The latch is reset when V| falls to the
UVLO voltage or ENA is pulled down to GND.

The protection delay time can be adjusted by a capacitor
between the TIMER pin and GND.
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Clear when all protection
conditions disappear
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Figure 47. Protection Timing Delay
Assume that the TIMER pin capacitor is 1pF.
The striking time is calculated as:

CAV, 1uFe3V

t.. = str — =1.5s
2uA

strike I
suri

The OVP and SLP delay time are calculated as:

¢ CAV,, _TuFeV )
50uA

oVP_SLP = |

=20ms

sur2

The CMP high protection and OLP delay time are
calculated as:

CAV

nor __

1uF o1V
2uA

t (8)

OLP_CMPH — /
sur1

=500ms

Open-Lamp Regulation: When the maximum of the
rectified OLR input voltages (V53 ) is more than 2V, the

OLR
IC enters regulation mode and controls CMP voltage.
The IC limits the lamp voltage by decreasing CMP

source current. If V7% is between 1.34V and 2V, CMP

source current decreases to 3.2uA. Then, if VR

reaches 2V, CMP source current decreases to OuA, so
the CMP voltage remains constant and the lamp voltage
also remains constant, as shown in Figure 48.

Figure 48. Open-Lamp Regulation in Striking Mode

Finally, if V3% is more than 2.2V, the error amplifier for

OLR is operating and CMP sink current increases, so
CMP voltage decreases and the lamp voltage maintains
the determined value, as shown in Figure 49.

.ZZQVI\UI\V!\U!\V/\U!\UI\U{\UA T
2 ALK
oo ALHRLRLAR
WTUUTVUTTVVTTIv EUV“”

Figure 49. 2.2V Open-Lamp Regulation

Over-Voltage Protection: In normal mode, while V7%

is higher than 1.34V, the TIMER pin capacitor is
charged by an internal current source of 50uA. Once
the TIMER reaches 1V, the IC enters shutdown, as
shown in Figure 50. This protection is disabled in
striking mode to ignite lamps reliably.

LeCroy.

1V TIMER
threshold.

OLR threshold

F|gre 50. Over-Voltage Protection in Normal Mode

In burst dimming mode, while V% is higher than 1.34V,

burst dimming is disabled, so that the TIMER pin
capacitor is charged continuously by an internal current
source of 50pA. Once the TIMER reaches 1V, the IC
enters shutdown, as shown in Figure 51.

LeCroy

1V TIMER
threshold

OLR
Burst dimming disable at OVP

1.00 Vidiv|
2,000V ofst]

9 (Trigder  GDEB)
5 00msidiv|stop 690y
1ooms 20Nl EdgelRegake

Figure 51. Over-Voltage Protection in Burst
Dimming Mode

-1.65 V|
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Open-Lamp Protection: If the minimum of the rectified
OLP voltages (V3" ) is less than 0.7V during initial oLp
operation, the IC operates in striking mode for a time m_ AV
predetermined by the TIMER pin capacitor and an | o2 | Min. & Max. | oLp min. \ T
internal current source, 2pA, as shown in Figure 52. [Full or Half 150us

Wave 0.5V + elay

LeCroy| Rectifier
LeCroy

Figure 52. Open-Lamp Protection in Striking Mode

The IC starts operating in striking mode and remains in | ‘
striking mode until four pulses of V3 higher than 0.7V »
occur. If more than four pulses, the IC changes from liamy
striking mode into normal mode, as shown in Figure 53. '

X1= = 561.12ms
X2= 286.98ms 1A= 178215 Hz

LeCroy/|

OLP1

[
|
i

1V TIMER
[ threshold
1 g TIMER

Striking off

Min. & Max. | / VVWV\ I

Detector

/Full or Half 4 Output
Wave Pulses

Rectifier 07v Counter

OLP4

Operating-frequenay LeCroy

&= 567.58ms
31282ms 18X= 1.76187 Hz

Figure 54. Open-Lamp Protection in Normal Mode

In burst dimming mode, if V3" is less than 0.5V for

another time predetermined by the TIMER pin capacitor
and an internal current source, 2uA, the IC is shut down,
as shown in Figure 55. The open-lamp protection delay
in burst dimming mode is shorter than in full-brightness
because short-lamp condition is detected at rising
interval of lamp voltage in burst dimming, then another
internal current source is turned on during the interval.

500 mvidiv| 500 mvidiv 500 mvidiv| 10,0 kHzidiv

0mV offset| 0mV offset| 0mV offset 100 usma

65.4 kHz

Figure 53. Mode Change from Striking to Normal

After ignition, if V2" is less than 0.5V for a time

predetermined by the TIMER pin capacitor and an
internal current source, 2uA in normal mode, the IC is
shut down, as shown in Figure 54.

© 2009 Fairchild Semiconductor Corporation www.fairchildsemi.com
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OLP3
OLP4 . . .
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delay time

856ms |&X=_-23291ms
-97.050ms 1/A%= -4.29360 Hz

Xa=

Figure 55. Open-Lamp Protection in Burst Dimming
Mode

Applying voltage lower than 2.1V to the ENA pin enables
OLP. Applying voltage higher than 2.5V to the ENA pin
disables OLP and is called as DCR mode. Regardless of
DCR mode, OLP is enabled in striking mode.

Zero lamp
i current duration

ebase 670 lamp

current duration

X1= -1.36062s
X2= 1.30866s 1/8%= 374633 mHz

Figure 56. Open-Lamp Protection Disable in DCR
Mode

Short-Lamp Protection: If the minimum of the rectified
OLR voltages ( V3" ) is less than 0.3V for a time
predetermined by the TIMER pin capacitor and a internal
current source of 50uA in normal mode, the IC is shut

down, as shown in Figure 57. This protection is disabled
in striking mode to ignite lamps reliably.

5V TIMER

| | threshold [
| |

i

,r-!!—— . .

| | Prinpary side current);

Shprt lamp protection
delay time

Figure 57. Short-Lamp Protection in Normal Mode

In burst dimming mode, if Vg is less than 0.3V for a

time predetermined by the TIMER pin capacitor and a
internal current source of 50uA turned on only burst
dimming on time, the IC is shut down, as shown in
Figure 58. SLP protection delay changes, depending on
burst dimming on duty ratio.

ITIMER

p currgn

rt lamp protection
delay time

Figure 58. Short-Lamp Protection in Burst Dimming
Mode

Applying voltage higher than 2.5V to the ENA pin
disables SLP. Applying voltage lower than 2.1V to the
ENA pin enables SLP.

LeCroy

Lamp short

TIMER
B e e T e e
Prmlwary side current

i

Roll
200 kS

Figure 59. Short-Lamp Protection Disable in DCR
Mode
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CMP-High Protection: If CMP is more than 3.5V for a lecroy
time predetermined by the TIMER pin capacitor and a & putses counting — 15
internal current source of 50pA in normal mode, the IC L asv i1t 775?"57-_'

o [ over lamp curr‘ent I

is shut down, as shown in Figure 60.

— = QU

| -
PG Y ..
; 3.5V CMP [ counter Reset ll‘ BET
5V CMP high'protectio N ounter Resel \

: threshold b T pr————
=i + TIMER 1v_ TIMER N

HE B threshold

1
ol ;d s High FB|protection threshol

! Pl:mean(CT) P2eg(C3) PImS(CY) [T [ P6---

! Primary side gurrent amv 6.05 my

status v a v
2,00 Vidiv|
4 0mV offset 0
R o o 3.50v)|--— o

! Figure 62. FB-High Protection

CMP high protection threshold !

Thermal Shutdown: The IC provides the function to

i= 30860ms detect the abnormal over-temperature. If the IC
temperature exceeds approximately 150°C, the thermal
Figure 60. CMP-High Protection shutdown triggers.

This protection is disabled by a pull-down resistor (a few
MQ) between CMP and GND. If CMP voltage reaches
2.5V, CMP source current decreases to 2uA. Determine
a pull down resistor value such that the whole of this
current can flow through the resistor. If so, CMP-High
protection can be disabled, as shown Figure 61. This
protection is disabled in striking mode to ignite the

lamps reliably.
N_ VIN' | LeCroy
=

CMP

25 Cowp=220F

TIMER

o

ana?ryrside urrent

‘CMP Limit level

1.00 Vidiy
0mV offset|

= 1.23v]---- 1.15V]---- 323V

Figure 61. CMP-High Protection Disable by a Pull-
Down Resistor

High-FB Protection: If the minimum of the rectified OLP
voltages( Vs ) is more than 3.5V, the counter starts

counting eight rectified OLP pulses in normal mode,
then the IC enters shutdown, as shown in Figure 62.
This counter is reset by detecting the positive edge of
BCT. This protection is disabled in striking mode to
ignite the lamps reliably.
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Typical Application Circuit (LCD Backlight Inverter)

Application

Device

Input Voltage Range

Number of Lamps

22-Inch LCD Monitor

FAN7318

15V+10%

4

1. Features

® High-Efficiency Single-Stage Power Conversion
®  P-N Half-Bridge Topology

® Reduces Required External Components
®  Enhanced System Reliability through Protection Functions

F1
+ +
c1 c2

OLP1 OLR1 OLP2 OLR2 OLP3 OLR3 OLP4 OLR4

i

11
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8

R2 I R3
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Figure 63.

[—

‘h

Typical Application Circuit

OLR3

W
I

OLR4.
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Physical Dimensions

(R0.10)

GAGE PLANE
| =

— [
27| \ }
0.40 SEATING PLANE

(1.40)———  DETAILA

SCALE: 2:1

‘ 0.33
hLﬁ IrO.ZO
?

13.00
12,60 .
- Jpoonnuy
2 1
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10.65 7.60
10.00 7.40
225
ﬁEHHHHH A
! N 65—~
NmﬂaMQUm” [iar} - 0%
0.25 @[C[B[A]
LAND PATTERN RECOMMENDATION
— 2.65 MAX / SEE DETAIL A
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QOO AAm ©
0.30 [2>]o.10 [c] S /
e L 075, 0.10 i SEATING PLANE
j 0-25 NOTES: UNLESS OTHERWISE SPECIFIED
(R0.10)

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.
D) CONFORMS TO ASME Y14.5M-1994
E) LANDPATTERN STANDARD: SOIC127P1030X265-20L

F) DRAWING FILENAME: MKT-M20BREV3

Figure 64. 20-Lead, 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 follovang includes registered and unregistered trademarks and serdce marks, awned by Fairchild Sermiconductor andior its global subsidiaries, and is not
intznded to be an exhaustive list of all such trademarks.
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DISCLAIMER
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Az used herein:

1. Life support devices or systems are devices or systemns which, (a)
are intended for surgical implant into the body or (h) 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 compaonent 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 Sermiconductor Corporation's Ant-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our external website,
vy fairchildsemi.com, under Sales Suppoart.

Counterfeiting of sermiconductor parts is a growing problem in the industry. All manufacturers of semiconductor products are expenencing counterfeiting of their
pants. Customerswho inadvertently purchase counterfeit parts expenence 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
praliferation of counterfeit parts. Fairchild strongly encourages customersto purchase Fairchild parts either directly from Fairchild or from Authonzed Fairchild
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