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Features

®  Pin-to-Pin Compatible with ML4800, FAN4800,
CM6800, and CM6800A

®  PWM Configurable for Current-Mode or
Feed-Forward Voltage-Mode Operation

" Internally Synchronized Leading-Edge PFC and
Trailing-Edge PWM in One IC

®  Low Operating Current

" Innovative Switching-Charge Multiplier Divider

®  Average-Current-Mode for Input-Current Shaping
® PFC Over-Voltage and Under-Voltage Protections
®  PFC Feedback Open-Loop Protection

®  Cycle-by-Cycle Current Limiting for PFC/PWM

"  Power-on Sequence Control and Soft-Start

®  Line Sagging Protection

" frrcr=4+fprc=4+fpwm for FAN4800AU

" frrcr=4+fprc=2+fpwm for FAN4800CU

Applications

®  Desktop PC Power Supply

" Internet Server Power Supply

®  LCD TV/ Monitor Power Supply
= UPS

" Battery Charger

®  DC Motor Power Supply

"  Monitor Power Supply

®  Telecom System Power Supply

®  Distributed Power

Related Resources

= AN-8027 — FAN480X PFC+PWM Combination
Controller Application

October 2011

PFC/ PWM Controller Combination

Description

The highly integrated FAN4800AU/CU parts are
specially designed for power supplies that consist of
boost PFC and PWM. They require very few external
components to achieve versatile protections and
compensation. They are available in 16-pin DIP and
SOP packages.

The PWM can be used in current or Voltage Mode. In
Voltage Mode, feed-forward from the PFC output bus
can reduce secondary output ripple.

To evaluate FAN4800AU/CU for replacing existing
FAN4800A/C, FAN4800AS/CS, old version FAN4800
and ML4800 boards, six things must be completed
before the fine-tuning procedure:

1. Change Rac resistor from the old value to a higher
resistor value: 6MQ to 8MQ.

2. Change RT/CT pin from the existing values to
R1=6.8KQ and Ct=1000pF to have fprc=64kHz and
fpw|v|=64kHZ.

3. The VRMS pin needs to be 1.224V at V|N=85Vac for
universal input application with line input from
85VAC to 270 VAc.

4. Change ISENSE pin filter from the exiting values to
Rriter=51Q and Criier=0.01pF for higher bandwidth.

5. At full load, the average Vyea must be ~4.5V and
ripple on Vyea needs to be less than 400mV.

6. For the SS pin, the soft-start current has been
reduced to half the FAN4800 capacitor.

There are two differences from FAN4800AS/CS to
FAN4800AU/CU:

®  Add Line Sagging Protection

®  Fix Inductance Current Instability during AC Cycle
Drop Test
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Ordering Information =
e}
PFC:PWM 8
Operating : Packing >
Part Number Frequency Package
Temperature Range . Method c
Ratio )
FAN4800AUN 1:1 . . c
16-Pin Dual Inline Package (DIP) Tube
FAN4800CUN 1:2 I
-40°C to +105°C o
FAN4800AUM 1:1 . ) -
16-Pin Small Outline Package (SOP) | Tape & Reel o0
FAN4800CUM 1:2 2
s
=
. o
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Figure 1. Function Block Diagram
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Application Diagrams
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Figure 3. Voltage Mode
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Marking Information
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Figure 4. DIP Top Mark
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Figure 5. SOP Top Mark

F — Fairchild Logo

Z — Plant Code

X — 1-Digit Year Code

YY — 2-Digit Week Code

TT — 2-Digit Die-Run Code
T — Package Type (N:DIP)
M — Manufacture Flow Code

F — Fairchild Logo

Z — Plant Code

X — 1-Digit Year Code

Y — 1-Digit Week Code

TT — 2-Digit Die-Run Code
T — Package Type (M:SOP)
M — Manufacture Flow Code
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Pin Configuration

[1 |ea ~ VEA[ 16 ]
E IAC FBPFC E
3 |ISENSE VREF [ 14
[3] 4]
4 |VRMs voD [ 13
[«] 3]
E ss OPFC E
6 | FBPWM oPwM| 11
[ ] 1]
7 |RTICT GND [ 10
[7] [10]
[ | rawe wmir| 9 |

Figure 6. Pin Configuration (Top View)

Pin Definitions

Pin# | Name Description

Output of PFC Current Amplifier. The signal from this pin is compared with an internal

L B sawtooth to determine the pulse width for the PFC gate drive.

Input AC Current. For normal operation, this input provides a current reference for the

2 e multiplier. The suggested maximum Iac is 65uA.
PFC Current Sense. The inverting input of the PFC current amplifier and the output of
3 ISENSE .t
multiplier and PFC I mit comparator.
4 VRMS | Line-Voltage Detection. The pin is used for the PFC multiplier.
PWM Soft-Start. During startup, the SS pin charges an external capacitor with a 10pA constant
5 SS current source. The voltage on FBPWM is clamped by SS during startup. If a protection

condition occurs and/or PWM is disabled, the SS pin is quickly discharged.
FBPWM | PWM Feedback Input. The control input for voltage-loop feedback of PWM stage.
RT/CT |Oscillator RC Timing Connection. Oscillator timing node; timing set by Rt and Cr.

PWM RAMP Input. In Current Mode, this pin functions as the current-sense input. In Voltage

§ R Mode, it is the feed-forward sense input from PFC output 380V (feed-forward ramp).

9 ILIMIT |Peak Current Limit Setting for PWM. The peak current limit setting for PWM.

10 GND Ground

11 OPWM PWM Gate Drive. The totem-pole output drive for the PWM MOSFET. This pin is internally
clamped under 19V to protect the MOSFET.

12 OPEC PFC Gate Drive. The totem-pole output drive for PFC MOSFET. This pin is internally clamped
under 15V to protect the MOSFET.

13 VDD Supply. The power supply pin. The threshold voltages for startup and turn-off are 11V and
9.3V, respectively. The operating current is lower than 10mA.

14 VREF |Reference Voltage. Buffered output for the internal 7.5V reference.

15 FBPFC Voltage Feedback Input for PFC. The feedback input for PFC voltage loop. The inverting input
of PFC error amplifier. This pin is connected to the PFC output through a divider network.
Output of PFC Voltage Amplifier. The error amplifier output for PFC voltage feedback loop.

16 VEA . . L
A compensation network is connected between this pin and ground.

© 2011 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
Vop DC Supply Voltage 30 \%
Vy Voltage on SS, FBPWM, RAMP, VREF Pins -0.3 30.0 \Y,

. Vbp
VpFc-ouT VoItage on OPFC Pin +0.3V \
\Y; Voltage on OPWM Pin Voo \Y;
PWM-OUT +03V
A Voltage on IAC, VRMS, RT/CT, ILIMIT, FBPFC, VEA Pins -0.3 7.0 \Y,
V|EA Voltage on IEA Pin 0 VVREF+O.3 \Y
VN Voltage on ISENSE Pin -5.0 0.7 \Y
lac Input AC Current 1 mA
IRer VREF Output Current 5 mA
lprc-our | Peak PFC OUT Current, Source or Sink 0.5 A
lpwm-our | Peak PWM OUT Current, Source or Sink 0.5 A
Pp Power Dissipation Ta < 50°C 800 mW
) . . DIP 80.80
Oua Thermal Resistance (Junction to Air) °C/W
SOP 104.10
) ) DIP 35.38
Ouc Thermal Resistance (Junction to Case) °C/W
SOP 40.41
Ty Operating Junction Temperature -40 +125 °C
Tste Storage Temperature Range -55 +150 °C
TL Lead Temperature(Soldering) +260 °C
Human Body Model, 6.0
o B JESD22-A114 )
ESD Electrostatic Discharge Capability - kV
Charged Device Model, 20
JESD22-C101 )

Notes:
1. All voltage values, except differential voltage, are given with respect to GND pin.
2. Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device.

Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not
recommend exceeding them or designing to Absolute Maximum Ratings.

Symbol Parameter Min. Max. Unit
Ta Operating Ambient Temperature -40 +105 °C
© 2011 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Electrical Characteristics
Unless otherwise noted, Vpp=15V, Ta= 25°C, Ta=T,, Rr=6.8kQ, and Ct=1000pF.
Symbol Parameter Condition Min. | Typ. | Max. | Unit
Vpp Section
lop-sT Startup Current \é%anTH'ON'O'W' OPFC OPWM 30 80 pA
Ibp-op Operating Current Vpp=13V, OPFC OPWM Open 2.0 2.6 5.0 mA
VTH-0N Turn-on Threshold Voltage 10 11 12 \Y
AVT1H Hysteresis 1.3 1.9 \Y
Vop-ove | Vop OVP 27 28 29 \Y
AVpp.ove | Voo OVP Hysteresis 1 Vv
Oscillator
foscrricr | RT/CT Frequency 240 256 268 kHz
e PFC & PWM Frequency Rr=6.8kQ, Cr=1000pF 60 64 67 cHz
FAN4800CU PWM Frequency 120 128 134
fov Voltage Stability® 11V =< Vpp = 22V 2 %
for Temperature Stability®® -40°C ~ +105°C 2 %
frv Total Variation (PFC & PWM)® | Line, Temperature 58 70 kHz
frv Ramp Voltage Valley to Peak 2.8 \%
losc-ois Discharge Current Vravp=0V, Vgrrict=2.5V 6.5 15.0 mA
frANGE Frequency Range 50 75 kHz
terc-oeap | PFC Dead Time Rr=6.8kQ, Cr=1000pF 400 600 800 ns
VvRer
VVREF Reference Voltage Ilvrer=0mA, Cyrer=0.1pF 7.4 7.5 7.6 \Y
sl =r O I A
AViyrers Line Regulation of Reference Curer=0.1F, Voo=11V to 22V 25 mv
Voltage
AVyrer.or | Temperature Stability® -40°C ~ +105°C 0.4 0.5 %
AVyrerv | Total Variation® Line, Load, Temperature 7.35 7.65 \%
AVyreris | Long-Term Stability® T,=125°C, 0 ~ 1000 Hours 5 25 mV
IvRer-max. | Maximum Current Vyrer > 7.35V 5 mA
PFC OVP Comparator
VpEc-ovp Over-Voltage Protection 2.70 2.75 2.80 \Y
AVprcovep | PFC OVP Hysteresis 200 250 300 mV
Low-Power Detect Comparator
Vyenore | VEA Voltage OFF OPFC | 02 [ 03 [ 04 | Vv
Vin OK Comparator
VRo-FeprC \éggg?eeég\\//s:\ﬂoggr?nngt;?tup 23 2.4 25 v
/A\Vro-rerrc | Hysteresis 1.0 1.1 1.2 \Y
Continued on the following page...
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Electrical Characteristics (Continued)

Unless otherwise noted, Vpp=15V, Ta= 25°C, Ta=T,, Rr=6.8kQ, and Ct=1000pF.

Symbol Parameter Condition Min. | Typ. | Max. | Unit
Voltage Error Amplifier
VRer Reference Voltage 2.45 2.50 2.55 \%
Av Open-Loop Gain® 35 42 dB
Gm, Transconductance Vnoninv=Viny, Vvea=3.75V 50 70 90 umho
IFBPFC-L Maximum Source Current Vegprc=2V, Vvea=1.5V 40 50 A
lFBPFC-H Maximum Sink Current Vespec=3V, Vyea=6V -50 -40 A
lss Input Bias Current -1 1 MA
VVEA-H Output High Voltage on Vyea 5.8 6.0 \Y
Vvea-L Output Low Voltage on Vyea 0.1 0.4 \%
Current Error Amplifier
Gm, Transconductance Vnoninv=Viny, Viea=3.75V 70 88 105 | ymho
VorFFseT Input Offset voltage Vvea=0V, IAC Open -10 10 mV
Viga-H Output High Voltage 6.8 7.4 7.8 \Y
VigaL Output Low Voltage 0.1 0.4 \Y
I Source Current Visense= -0.6V, Viga=1.5V 35 50 HA
I Sink Current Visense= +0.6V, Viea=4.0V -50 -35 A
A Open-Loop Gain® 40 50 dB
TriFault Detect™
traprc.open | Time to FBPFC Open X;%?E?g;cgézfggpgﬁfpEN’ 2 4 ms
Verc.uvp llzfo(tleléteisgback Under-Voltage 0.4 05 0.6 Vv
Gain Modulator
Iac Input for AC Current® Multiplier Linear Range 0 65 A
Iac=17.67pA, Vrus=1.080V 704
Vesprc=2.25V
Iac=20uA, Vrus=1.224V 702
Vesprc=2.25V
GAIN | Gain Modulator” bs:i:g?gg‘\’/vRMS=1 o83V 4.18
Iac=51.62uA, Vrus=3.169V 105
Vegprc=2.25V
Iac=62.23pA, Vrus=3.803V 073
Vrgprc=2.25V
BW Bandwidth® lac=40pA 2 kHz
volgn) |t volagess [, Yot 224V 076 | 00 | 08 | v
PFC Iumt Comparator
Veroann | Feak Curert Lt Threshad 12 | 48 | 4| v
AVex (I;I:;)) LlethlT-Gain Modulator I\/;;;:Pl Z.=627.;212\,/VRM5=1 .08v 400 mv

Continued on the following page...
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Electrical Characteristics (Continued)
Unless otherwise noted, Vpp=15V, Ta= 25°C, Ta=T,, Rr=6.8kQ, and Ct=1000pF.

Symbol Parameter Condition Min. | Typ. | Max. | Unit
PFC Output Driver
Veate-cLamp | Gate Output Clamping Voltage Vpp=22V 13 15 17 \%
VGATE-L Gate Low Voltage Vpp=15V, 1o=100mA 1.5 \Y,
VGATEH Gate High Voltage Vpp=13V, 1o=100mA 8 \Y,
- Gate Rising Time 2732125\\// 'tng/””F‘ 40 | 70 | 120 | ns
te Gate Falling Time g?;i;?/vt'oczl';‘ljnlz’ 40 60 110 ns
Dprcmax | Maximum Duty Cycle Viea<1.2V 94 97 %
Dprc-min Minimum Duty Cycle Viea>4.5V 0 %
PWM I imir Comparator
Vewm-umir | Threshold Voltage 0.95 | 1.00 1.05 \Y,
tep Propagation Delay to Output 250 ns
tewmsnk | Leading-Edge Blanking Time 170 250 350 ns
PWM Output Driver
Veate-camp | Gate Output Clamping Voltage Vpp=22V 18 19 20 \Y,
VeATEL Gate Low Voltage Vpp=15V, lo=100mA 1.5 V
VGATE-H Gate High Voltage Vop=13V, lo=100mA 8 \%
tr Gate Rising Time \é%i;‘:’/vto %;4'7”':’ 30 | 60 | 120 | ns
tr Gate Falling Time \é?:;f/vt'og\j‘nnﬁ 30 | 50 | 110 | ns
Dpwm-max | Maximum Duty Cycle 49.0 | 495 50.0 %
VpwM-Ls PWM Comparator Level Shift 1.3 1.5 1.8 \%
Soft-Start
Vss-max Maximum Voltage Vpp=15V 9.5 10.0 10.5 \%
Iss Soft-Start Current 10 MA
Brownout
Vrus-uvt | VRMS Threshold LOW 1.00 | 1.05 1.10 Vv
Vrus-uvi | VRMS Threshold HIGH 1.85 | 1.90 1.95 Vv
AVrmsuve | Hysteresis 750 850 950 mV
tuve Under- Voltage Protection Delay 750 | 1000 | 1250 ms
Sagging Protection
Vrus-sac | VRMS Threshold SAG LOW 0.80 | 0.85 | 0.90 Vv
tsac SAG Protection Delay 28 33 38 ms
Notes:

3. This parameter, although guaranteed by design, is not 100% production tested.

4. This gain is the maximum gain of modulation with a given Vrus voltage when Vyea is saturated to HIGH.

© 2011 Fairchild Semiconductor Corporation
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Typical Characteristics
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Typical Characteristics
76
75
74 —|
A 73 /
< N
5 72 \-..
g T
G
70 N
69
68
67
-40 -30 -15 0 25 50 75 85 100 125
Temperature (°C)
Figure 13. Gmyvs. Temperature
-1.297
-1.300
E1 302
E
=
=1 305
£
>
-1.307 N
1.310
1.313
-40 -30 -15 0 25 50 75 85 100 125
Temperature (°C)
Figure 15.  Vprcaumir vs. Temperature
1.045
e
1.04 //
=1.035 // S~
E
£1.03
>
1.025
1.02
1.015
-40 -30 -15 0 25 50 75 85 100 125
Temperature (°C)
Figure 17. Vgrwms.uve VS. Temperature

Gm, (umho)

0

AVeys.ovp (MV)

120
100 F—
e
80
60
40
20
0
-40 -30 -15 0 25 50 75 85 100 125
Temperature (°C)
Figure 14. Gm, vs. Temperature
003
002 a—
001
1
999
998
997
996
995
-40 -30 -15 0 25 50 75 85 100 125
Temperature (°C)
Figure 16. Vpwmaumir vs. Temperature
860
858 /.\
856 \
854 \
852 = \ V4
850 "]
848
846
844
-40 -30 -15 0 25 50 75 85 100 125
Temperature (°C)
Figure 18. AVgus.uvp Vs. Temperature

© 2011 Fairchild Semiconductor Corporation
FAN4800AU/CU + Rev. 1.0.0

11

www.fairchildsemi.com

uopeulquo Jdjjouo) NWMd /24dd — NIJ/NVO08YNVH



Typical Characteristics
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Functional Description

Oscillator

The internal oscillator frequency is determined by the
timing resistor and capacitor on the RT/CT pins as
shown in Figure 25. The frequency of the internal
oscillator is given:

1
f =
9% 7 0.56-R, -C, +360C, Q)

Because the PWM stage generally uses a forward
converter, it is necessary to limit the maximum duty
cycle at 50%. To have a small tolerance of the
maximum duty cycle, a frequency divider with toggle
flip-flops is used, as illustrated in Figure 25. The
operation frequency of PFC and PWM stage is 1/4 of
oscillator frequency. (For FAN4800CU, the operation
frequencies for PFC and PWM stages are 1/4 and 1/2
of oscillator frequency, respectively).

The dead time for the PFC gate drive signal is
determined by:
toenp =360C (2)

The dead time should be smaller than 2% of the
switching period to minimize line current distortion
around the line zero crossing.

T-FF T-FF
VRer
[ qnnn T Q JLrt T Q I 1
RIET N ose OPFC, OPWM
VAYAAYAN
I OPWM (FAN4800CU)

Figure 25. Oscillator Configuration
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\
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Figure 26. Timing Diagram
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Figure 27. Interleaved Leading / Trailing
Edge Modulation

Figure 27 shows the interleaved leading / trailing edge
modulation, where the turn-off of the PFC drive signal is
synchronized to the turn-on of the PWM drive signal.
This technique allows the PFC output diode current to
flow directly into the downstream DC/DC converter,
minimizing the current ripple of PFC output capacitor.

Gain Modulator

Gain modulator is the key block for the PFC stage
because it provides the reference to the current control
error amplifier for the input current shaping, as shown in
Figure 28. The output current of the gain modulator is a
function of Vea, lac, and Vrus. The gain of the gain
modulator is given as a ratio between lyo and Iac with a
given Vrus wWhen Vea is saturated to HIGH. The gain is
inversely proportional to Vrus?, as shown in Figure 29,
to implement line feed-forward. This automatically
adjusts the reference of current control error amplifier
according to the line voltage, such that the input power
of PFC converter is not changed with line voltage (as
shown in Figure 30).

Vin

—
X 2 It
i J
O—
X 2
A
WW
—t ISENSE|
B
< < L Y IMO =G 'IAC
Rewst 2 2  K-(Vg, -0.6)
Rixcs? Vews2 Ver ™ —0.6)

o)
]
2
g
A
W—e
)_l
3
>
o
L

i
JReusz2  VRMS i
Crus2[ L {] 2 @
=R
e VEA ] ] Gain
<L Modulator

Figure 28. Gain Modulator Block
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The rectified sinusoidal signal is obtained by the current
flowing into the IAC pin. The resistor Riac should be
large enough to prevent saturation of the gain
modulator, calculating as:

\/EVLINE M
RIAC

where Vi nemin is the line voltage that trips brownout
protection, Gmax is the maximum modulator gain
when Vgrms is 1.08V (which can be found in the
datasheet), and 140uA is the maximum output
current of the gain modulator.

7.94
GV <1404A 3)

Vius Current Control of Boost Stage

- The FAN4800AU/CU employs two control loops for
power factor correction, as shown in Figure 32: a
current-control loop and a voltage-control loop. The

Figure 29. Modulation Gain Characteristics current-control loop shapes inductor current as shown

in Figure 33 based on the reference signal obtained at

the IAC pin calculated as:

VRMS—UVP

VIN
I Resi =luo *Ry =1ac -G Ry, (4)
Vin Vo
0000 bt O
I x N
> O —
A Vg, :]‘I_ z+zzz
O—¢
- x x
MM Rest <
Ry
Ru
IEA
—4 ISENSI'E_ éAAARAM ) +@ ]
< < 1 Y Y R\cEE
Revst 2 2 TCrm p-
- T Gt | et
1 IAC l: L Cics
Figure 30. Line Feed-Forward Operation Crust :ERRMSK'VRMS I VREF
. . Crus2 L—| Drive
To sense the RMS value of the line voltage, averaging _L_j Rews  VEA } iogic[Hoprc
circuit with two poles is typically employed, as shown in l <L - M Reo 2
Figure 28. Notice that the input voltage of the PFC is v | Feprc )
clamped at the peak of the line voltage once the PFC Rucz Rvel 0 - L
stops switching because the junction capacitance of the l {2 Rre22

bridge diode is not discharged, as shown in Figure 31.
Therefore, the voltage divider for VRMS should be
designed considering the brownout protection trip-point
and minimum operation line voltage. |

T ac

Figure 32. Gain Modulation Block

PFC Runs ; PFC Stops

>

VIN

\

Vrus
Figure 33. Inductor Current Shaping

The current-control feedback loop also has a pulse-by-

> pulse current limit comparator that forces the PFC
switch to turn off until the next switching cycle if the
Figure 31. Vrus According to the PFC Operation ISENSE pin voltage drops below -1.3V.
© 2011 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Voltage Control of Boost Stage

The voltage-control loop regulates PFC output voltage
using an internal error amplifier such that the FB
voltage is the same as the internal reference of 2.5V.

Brownout Protection

The built-in internal brownout protection comparator
monitors the voltage of the VRMS pin. Once VRMS pin
voltage is lower than 1.05V, the PFC stage is shut down
to protect the system from over current.
FAN4800AU/CU starts up the boost stage once VRMS
voltage increases above 1.9V.

TriFault Detect™

To improve power supply reliability, reduce system
component count, and simplify compliance to UL 1950
safety standards, the FAN4800AU/CU includes
Fairchild’s TriFault Detect technology.

In a feedback path failure, the output voltage of the PFC
can exceed safe operating limits. TriFaultDetect
protects the power supply from a failure related to the
output feedback by monitoring the FBPFC voltage.

TriFaultDetect is an entirely internal circuit. It requires
no external components to serve its protective function.

V .
Bout Disable OPFC

0.5V

Vob
300nA
3
2.75V
TriFaultDetect

Figure 34. TriFault Detect™

PWM Stage

The PWM stage is capable of Current Mode or Voltage
Mode operation. In Current-Mode, the PWM ramp
(RAMP) is usually derived directly from a current-
sensing resistor or current transformer in the primary
side of the output stage, and is thereby representative
of the current flowing in the converter's output stage.
lumit, Which provides cycle-by-cycle current limiting, is
typically connected to RAMP in such applications.

For Voltage-Mode operation, RAMP can be connected to
a separate RC timing network to generate a voltage ramp
against which the FBPWM voltage is compared. Under
these conditions, the voltage feed-forward from the PFC
bus can be used for better line transient response.

No voltage error amplifier is included in the PWM stage,
as this function is generally performed by KA431, in the
secondary side. To facilitate the design of opto-coupler
feedback circuitry, an offset voltage is built into the
inverting input of PWM comparator. This allows
FBPWM to command a zero percent duty cycle when
its pin voltage is below 1.5V.

VBOUT
REF
Ro, ok <>h[
= : 1.5V PWM
zZ7z ! I
Cone RAMP/
1 Y
= A Juu
v v
FBPWM

A\
Figure 35. PWM Ramp Generation Circuit

PWM Current Limit

The ILIMIT pin is a direct input to the cycle-by-cycle
current limiter for the PWM section. If the input voltage
at this pin exceeds 1V, the output of the PWM is
disabled for until the start of the next PWM clock cycle.

Vin OK Comparator

The Viy OK comparator monitors the output of the PFC
stage and inhibits the PWM stage if this voltage is less
than 2.4V (96% of its nominal value). Once this voltage
goes above 2.4V, the PWM stage begins soft-start. The
PWM stage is shut down when FBPFC voltage drops
below 1.3V.

PWM Soft-Start (SS)

PWM startup is controlled by the soft-start capacitor. A
current source of 10uA supplies the charging current for
the soft-start capacitor. PWM startup is prohibited until
the soft-start capacitor voltage reaches 1.5V.

© 2011 Fairchild Semiconductor Corporation
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AC Line Drops Out

FAN4800AU/CU is designed such that the operation of
PFC part is not perturbed by AC line dropout. Once line
voltage disappears, the error amplifier can be saturated,
resulting in abnormal current waveforms when the line
voltage is recovered if proper preventive measures are
not employed.

With a limited gain modulator operation, FAN4800AU
/CU guarantees stable PFC operation even when AC
line is recovered from dropout, as shown in Figure 36.

Vin

VEA VEA Saturation +—
/\/

VRMS

Figure 36. AC Cycle Drop

Line Sag Protection

When the line sags below its normal operational range,
the PFC part keeps operating until the brownout
protection is triggered, which has 1s debounce time.
Due to the low line voltage, the gain modulator for
current loop is saturated and input current of PFC is
limited, resulting in a drop of the PFC output voltage at
heavy-load condition. Since the PWM part has a Viy OK
comparator that shuts down PWM operation when the
FBPFC voltage drops below 1.3V, the downstream
DC/DC converter can stop operation while the PFC
output voltage drops during line sag. Once the
downstream converter stops operation, even the limited
PFC input current can charge up the PFC output since
the PFC part has no load current. Because this can
cause repeated startup and shutdown of downstream
converter during line sag, FAN4800AU/CU has line sag
protection.

There are two conditions that trigger line sag protection,
as shown in Figure 37 and Figure 38. The first condition
is when Vgwms is lower than Vrussac (0.85V) for longer
than tsac (33ms), as shown in Figure 37. The second
condition is when Vrus is lower than Vgrws.sag (0.85V)
and VFgprc is lower than Vin.ore (1.3V), as shown in
Figure 38. Once line sag protection is triggered, the
PWM and the PFC stop operation until Vrus increases
above 1.9V.

VFgprc

Viy

0.85V -

Figure 37. The First Condition of Sag Protection

VFgprc

1.3V -

0.85V

Figure 38. The Second condition of Sag Protection

© 2011 Fairchild Semiconductor Corporation
FAN4800AU/CU + Rev. 1.0.0

16

www.fairchildsemi.com

uopeulquo Jdjjouo) NWMd /24dd — NIJ/NVO08YNVH



Physical Dimensions

®
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SIDE VIEW

NOTES: UNLESS OTHERWISE SPECIFIED

@THls PACKAGE CONFORMS TO
JEDEC MS-001 VARIATION BB
B) ALL DIMENSIONS ARE IN MILLIMETERS.
C) DIMENSIONS ARE EXCLUSIVE OF BURRS,
MOLD FLASH, AND TIE BAR PROTRUSIONS
D) CONFORMS TO ASME Y14.5M-1994

E) DRAWING FILE NAME: N16EREV1

Figure 39. 16-Pin, Dual Inline Package (DIP), JEDEC MS-001, .300" Wide

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:/Aww.fairchildsemi.com/packaging/.
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Physical Dimensions
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Figure 40.

16-Pin, Small-Outline Integrated Circuit (SOIC), JEDEC MS-012, .150", Narrow Body

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:
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NOTES: UNLESS OTHERWISE SPECIFIED

A) THIS PACKAGE CONFORMS TO JEDEC
MS-012, VARIATION AC, ISSUE C.
B) ALL DIMENSIONS ARE IN MILLIMETERS.
C) DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD
FLASH AND TIE BAR PROTRUSIONS
D) CONFORMS TO ASME Y14.5M-1994
E) LANDPATTERN STANDARD: SOIC127P800X175-16AM
F) DRAWING FILE NAME: M16AREV12.
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The folliowing includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor andior its global subsidiaries, and is not

intended to he an exhaustive list of all such traderrarks.

2Cool™
AccuPower™
Auto-SPR™
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CarePLUS™
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CTL™
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Dual Cool™
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FACT®

FAST®
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FRFET®

Global Power Resource™
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and Better™
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Powerxs™
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SuperFET®
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SyncFET™
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* Tradernarks of Systermn General Corporation, used under license by Fairchild Semiconductor

The Power Franchise®
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TinyBoost™
TinyBuck™
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TinylLogic®
TIMNYOPFTO™
TinyPawerm™
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TransiCcm™
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TRUECURRENT®
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DISCLAIMER

FAIRCHILD SEMICONDUCTCOR RESERVES THERIGHT TO MAKE CHANGESWTHOUT FURTHER NOTICE TOANY PRODUCTS HEREIN TO IMPRCWVE
RELIABILITY, FUNCTION, OF DESIGN. FAIRCHILD DOES NOT ASSUME ARy LUABILTY ARISING CUT OF THE AFPLICATION CR USE OF ANY PRODUCT
OR CIRCUIT DESCREBEDHEREM, NETHER DOES IT COMYEY ANY LICEMSE UNDERITS PATENT RIGHTS, NOR THE RIGHTS OF GTHERS. THESE
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LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FORUSE AS CRITICAL COMPONENTS |M LIFE SUPPORT DEVICES OR SYSTEMS WTHOUT THE

EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATICON.

As used herein:

1. Life support devices or systems are devices or systems which, (a) are
intended for surgical implant into the body 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 ta 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 suppaort device or system, or to affect its

safety or effectiveness.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation's Anti-Courterfeitng Policy. Fairchid's Anti-Counterfeiing Palicy is also stated on our extemal website, v fairchild sermi.com,

under Sales Support

Courterfeiting of semiconductor parts is a growing problerm in the industry. Al manufacturers of semiconductor produds are expeniencing counterfeiing of their
parts. Custorrers who inadvertently purchase courterfett parts experience mary problemns such asloss of brand reputation, substandard perforrmance, failed
applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures o protect ourselves and our customers from the
proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts etther directly from Fairchild or from Authorized Fairchild
Distributorswho are listed by country on our web page cited above. Products customers buy either fram Fairchild directly or from Authorized Fairchild Distributars
are genuine parts, have full traceabiity, 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 Authonzed Distributars will stand behind all warranties and will appropriately address any warranty issuesthat may anse
Fairchild will nat provide any warranty coverage or other assistance for parts bought from Unauthonzed Sources. Fairchild is committed to corrbat this global

problerm and encourage our customers to do their partin stopping this practice by buying direct or from authonzed distrbutors.
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Definition of Terms

Datasheet Identification

Product Status
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Advance Information

Farmative / In Design

Datasheet contains the design specifications for product development. Specifications may change
in any manner without notice.

Preliminary

First Production

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

Mo ldentification Needed

Full Production

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

Chsolete
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Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.
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