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FAN7527B
Power Factor Correction Controller

Features Description

" Internal Startup Timer The FAN7527B provides simple and high-performance
" Internal R/C Filter Eliminates the Need for External clai P_ower Factor Co_rrectlon (R FAN75.27B
: is optimized for electronic ballasts and low—power, high-
R/C Filter . : : . ;
density power supplies that require minimum board size,
"  Precise Adjustable Output Over-Voltage Protection reduced external components, and low power
dissipation. Because the R/C filter is included in the
current-sense block, an external R/C filter is not
®  One Quadrant Multiplier necessary. Special circuitry prevents no-load runaway
conditions. Regardless of the supply voltage, the output
drive clamping circuit limits the overshoot of the power
®  Under-Voltage Lockout with 3 V of Hysteresis MOSFET gate drive, which improves system reliability.

" Zero Current Detector

®  Trimmed 1.5% Internal Band Gap Reference

®  Totem-Pole Output with High-State Clamp

®  Low Startup and Operating Current
®  8-Pin SOP or 8-Pin DIP

Applications

®  Electronic Ballast
= SMPS

Ordering Information

Part Number O] Package Packing Method
Temperature Range
FAN7527BMX -25to +125°C 8-Lead, Small Outline Package (SOP) Tape and Reel
FAN7527BN -25 to +125°C 8-Lead, Dual Inline Package (DIP) Tube
© 2003 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Pin Configuration

INV| 1 Q\d/ 8 | Vee

EA_OUT| 2 7 louT
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(Top View) ’

Figure 2. Pin Configuration

Pin Definitions

Pin # Name Description
1 INV Inverting input of the error amplifier. The output of the boost converter should be resistively
divided to 2.5 V and connected to this pin.
Output of the error amplifier. Feedback compensation network is placed between this pin and
2 EA_OUT .
— the INV pin.
Input to the multiplier stage. The full-wave rectified AC voltage is divided to less than 2 V and is
3 MULT N
connected to this pin.
4 cs Input of the PWM comparator. The MOSFET current is sensed by a resistor and the resulting

voltage is applied to this pin. An internal R/C filter is included to reject high-frequency noise.
Idet Zero Current Detection (ZCD) input.
GND Ground

Gate driver output. Push-pull output stage is able to drive the power MOSFET with a peak

7 T
o current of 500 mA.
8 Vee Supply voltage of driver and control circuits.
© 2003 Fairchild Semiconductor Corporation www.fairchildsemi.com
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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.

Symbol Parameter Min. | Max. | Unit
Vee Supply Voltage 30 \%
lon, lou Peak Drive Output Current +500 mA
lcLamp Driver Output Clamping Diodes Vo > Vcc or Vo<-0.3 V +10 mA
IpeT Detector Clamping Diodes +10 mA
ViN Error Amplifier Multiplier and Comparator Input Voltages -0.3 6.0 \%
T, Operation Junction Temperature +150 °C
Torr Operating Temperature Range -25 +125 °C
Tste Storage Temperature Range -65 +150 °C
Po Power Dissipation 8-S0P 08 W
8-DIP 11 w
A Thermal Resistance Junction-Ambient 8-S0P 150 “Cw
8-DIP 110 °C/W
Temperature Characteristics
-25°C < Ta s 125°C.
Symbol Parameter Min. | Typ. | Max. | Unit
AVRer Temperature Stability Reference Voltage (Vrer) 20 mV
AK/AT Temperature Stability for Multiplier Gain (K) -0.2 % /°C

© 2003 Fairchild Semiconductor Corporation
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Electrical

Characteristics

Vcee= 14V, -25°C < Ta £ 125°C, unless otherwise stated.

Symbol Parameter Conditions Min. Typ. Max. Unit
Under-Voltage Lockout
Vinst) Start Threshold Voltage Vcc Increasing 10.5 11.5 12.5 \Y
Hy(sy UVLO Hysteresis 2 3 4 \%
Supply Current Section
IsT Startup Supply Current Vee = Vinsy -0.2 V 10 60 100 HA
lcc Operating Supply Current Output Not Switching 3 6 mA
lccovp) Operating Current at OVP Vinv=3V 1.7 4.0 mA
Ibce Dynamic Operating Supply Current |50 kHz, C,=1 nF 4 8 mA
Error Amplifier Section
Irer = 0 MA, Ta = 25°C 2.465 2.500 2.535
VRer Voltage Feedback Input Threshold \%
25°C < Ta<125°C 2.440 2.500 2.560
AVFEF1 Line Regulation 14V £ Vcc 25V 0.1 10.0 mV
AVFEFR3 Temperature Stability of VREF(l) -25°C £ Ta<125°C 20 mV
lo(ea) Input Bias Current -0.5 0.5 pA
Isource Output Source Current Vm2 =4V -2 -4 mA
Isink Output Sink Current Vv =4V 2 4 mA
VEAO(H) Output Upper Clamp Voltage(l) Isource = 0.1 mA 6 \Y
Veaowy | Output Lower Clamp Voltage™ lsink = 0.1 mA 2.25 v
Gv Large Signal Open-Loop Gain® 60 80 dB
PSRR | Power Supply Rejection Ratio™ 14V <V 25V 60 80 dB
GBW | Unity Gain Bandwidth® 1 MHZ
SR Slew Rate™ 0.6 Vips
Multiplier Section
lo(m) Input Bias Current (Pin 3) -0.5 0.5 pA
AVm1 M1 Input Voltage Range (Pin 3) 3.8 \Y
AVm2 M2 Input Voltage Range (Pin 2) VREr VRert+2.5 \%
K Multiplier Gain® V=1V, Vy2=35V 0.36 0.44 0.52 1/V
Vomaxm) | Maximum Multiplier Output Voltage |Vinv =0V, V1 =4V 1.65 1.80 1.95 \%
AK/AT | Temperature Stability of K -25<Ta<125°C -0.2 %/ °C
Current Sense Section
Viocs) | Input Offset Voltage™ VM =0V, V2 =22V -10 3 10 mv
locs) Input Bias Current 0V<=Vess1.7V -1.0 -0.1 1.0 MA
to(cs) Current Sense Delay to Output(l) 200 500 ns

Continued on the following page...
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Electrical Characteristics (Continued)

Vcee= 14V, -25°C < Ta £ 125°C, unless otherwise stated.

Symbol Parameter Conditions Min. Typ. Max. Unit
Zero Current Detect Section
VTH(DET) Input Voltage Threshold Vet Increasing 1.7 2.0 2.3 V
Hv(peT) Detect Hysteresis 0.2 0.5 0.8 \Y
Veiavegy | Input Low Clamp Voltage Iper = -100 pA 0.45 0.75 1.00 \%
Veiame) | Input High Clamp Voltage Iper = 3 MA 6.5 7.2 7.9 \%
lo(oET) Input Bias Current 1V<sVpersbV -1.0 -0.1 1.0 MA
leLAwPO) I(r:]l?rurte Ir—]|t|(%h/Low Clamp Diode +3 mA
Output Section
Von Output Voltage High lo=-10 mA 10.5 11.0 V
VoL Output Voltage Low lo =10 mA 0.8 1.0 \Y,
tr Rising Time™ CL=1nF 130 200 ns
tr Falling Time™® CL=1nF 50 120 ns
Vowmax) | Maximum Output Voltage Vee =20V, lo =100 pA 12 14 16 \%
Vouno) ggttisgie\éoltage with UVLO Vee =5V, lo = 100 pA 1 v
Restart Timer Section
torsT) Restart Time Delay Vmi=1V,Vpm2 =35V 150 ps
Over-Voltage Protection Section
Isovp Soft OVP Detecting Current 25 30 35 pA
Ibove Dynamic OVP Detecting Current 35 40 45 A
Vove Static OVP Threshold Voltage Viny =27V 2.10 2.25 2.40 \Y,
Note:

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

Multiplier Gain:

Pin4_Threshold

K =

Vi1 X (VM 2 ~Veer )
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where Vw1 = Vpina, V2 = Veinz
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Typical Performance Characteristics

20 b 20
Vm1=3.0v Vm1=25V Vm1=‘2-0“' ‘ - Veao=4 25V Veao=4.0V Vglo=3,75v
m1=35V if —l—' — ' _ e =]
S s l/ ! V=1 5\ % '8 Veao=45V [y Veao=35V | Veao=325
& vmt=sov/ ! ‘ o 14
@ S
= o 121 -
g vm1=1.0 § Veao=3.0V
- 10 o 10
s 2 .. ,
£ 5 08
2 o Veao=2.75|
£ vmi=05y £ 08
[
= o5
(2] 0 04
/ Q |
U _/.' 0.2 Veao=2 5\
Vmi=0v e
00 — T T + T — 0.0 g T . : .
20 25 30 35 40 45 50 o 1 2 8 4 5
EA Output Voltage(V) Multiplier Input Voltage(V)
Figure 3. Error Amplifier Output Voltage vs. Figure 4. Multiplier Input Voltage vs. Current
Current Sensing Threshold Sensing Threshold
0.015 27
0.012
‘_\2,6
—_ =
< <
go.uog— %
a £ 254 —
gEoms //, %
/. (]
] Ko
SR S I S & 24
0.003
0.000 T 23 T T T T
0 10 20 30 40 50 -25 25 50 75 100 125
Supply Voltage(V) Temperature (T)
Figure 5. Supply Current vs. Supply Voltage Figure 6. Reference Voltage vs. Temperature
5
14
12 44
< 1 s
) =
T 10 2
<] 1 @3
i = @
L 1 -S
S e 22
=] 4 Q
E S
4
a 3,
24
0 T T T . 0 T r . T
.75 0 25 50 75 100 125 -25 25 50 75 100 125
Temperature (C) Temperature (C)
Figure 7. Startup Threshold vs. Temperature Figure 8. UVLO Hysteresis vs. Temperature

© 2003 Fairchild Semiconductor Corporation
FAN7527B + Rev. 1.0.3

www.fairchildsemi.com

13]|041U0D UO0I1103410D 1012eH JIaMOd — 9/2S/NV4



Typical Performance Characteristics (Continued)

100 0
90
—~ 80 -1
E z
Z 07 E
L =
=] S 2
Q 5
> 50 o
gi 40.. \"*‘*'—-_._,_‘ 8 3
(g_ 8 /
3 30 2
b=
T 204 o
(73 —
10
0 T T T T T T T 5 T T T T T T
25 0 25 50 75 100 125 -25 0 25 50 7% 100 125
Temperature (C) Temperature (C)
Figure 9. Startup Supply Current vs. Temperature Figure 10. Error Amplifier Source Current
5 05
04
4 . 03
z
— = 02
-*g 3 g 0.1
E O 4o /
= 7]
(] @ 1
%2 @ 0.1 ]
%) 5
< 202
1 5 -0.3
-0.44
0 T T Y T Y t -0.5
-25 0 25 50 75 100 125 .25 0 25 50 75 100 125
Temperature (C) Temperature (C)
Figure 11. Error Amplifier Sink Current Figure 12.  Error Amplifier Input Bias Current
vs. Temperature vs. Temperature
1.0 4.0
N
08 3.29
=
.-g 0.6+ E 24
O o)
] 2
504 5 § 16
2 F
ko)
0.2 Dos
0.0 T T T T T v T 00 T T v T r v
-25 0 25 50 75 100 125 -25 0 25 50 75 100 125
Temperature (C) Temperature (T)
Figure 13. Multiplier Gain vs. Temperature Figure 14. lper Threshold Voltage vs. Threshold

© 2003 Fairchild Semico
FAN7527B « Rev. 1.0.3

nductor Corporation

www.fairchildsemi.com

13]|041U0D UO0I1103410D 1012eH JIaMOd — 9/2S/NV4



Typical Performance Characteristics (Continued)

vs. Temperature
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