]
FAIRCHILD
I

SEMICONDUCTOR®

FAN104W

July 2012

High-Frequency Primary-Side-Regulation PWM

Controller

Features

" mWSaver Technology Provides Industry’s Best-in-
Class Standby Power:
- Achieves <30mW; Energy Star’s 5-Star Level

- Proprietary 500V High-Voltage JFET Startup
Reduces Startup Resistor Loss

- Low Operation Current in Burst Mode: 600pA

®  Constant-Voltage (CV) and Constant-Current (CC)
Control without Secondary-Feedback Circuitry

®  Green Mode: PWM Frequency Linearly-Decreasing

®  PWM Frequency at 85kHz with Frequency Hopping
to Solve EMI Problem

®  Boundary-Conduction-Mode (BCM) Operation at
Lower AC Input Voltage

®  Cable Compensation in CV Mode

®  Cycle-by-Cycle Current Limiting

®  Gate Output Maximum Voltage Clamped at 14V
®  Vpp Under-Voltage Lockout (UVLO) Available

®  Built-in Protections:

- Output Short-Circuit Protection

- Output Over-Voltage-Protection (Vsove) with
Latch Mode

- Vpp Over-Voltage-Protection (Vpp OVP)

- CS Pin Single-Fault Protection

- VS Pin single-Fault Protection

- Over-Temperature-Protection (OTP) with
Latch Mode

®  SOIC Package

Description

This highly integrated PWM controller, FAN104W,
provides several features to enhance the performance
of low-power flyback converters. The proprietary
topology of FAN104W enables simplified circuit design
for battery charger applications. The result is a lower-
cost, smaller, and lighter charger compared to a
conventional design or a linear transformer.

To minimize standby power consumption, a proprietary
green-mode function provides off-time modulation to
linearly decrease PWM frequency under light-load
conditions. Green Mode assists the power supply in
meeting power conservation requirements.

By using FAN104W, a charger can be implemented with
few external components and minimized cost. An output
CV/CC characteristic envelope is shown in Figure 1.

Applications

" Battery chargers for smart phones, Pad, PDA,
digital cameras.

®  Best choice to replace linear transformer and
RCC SMPS

V Before Cable Compensation
Q After Cable Compensation

77777 Maximum

—-—-—-— Minimum

Figure 1. Typical Output V-l Characteristic

Ordering Information

Operating

il Temperature Range

Package Packing Method

FAN104WMX -40°C to +105°C

8-Lead, Small Outline Integrated Circuit (SOIC),
JEDEC MS-012, .150-Inch Narrow Body

Tape & Reel
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Application Diagram
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Internal Block Diagram
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Marking Information

1 11 11 1 F. Fairchild Logo

‘F ZXYTT X: 1-Digit Year Code

O WTM T: Package Type (M=SOP)

Z: Plant Code

Y: 1-Digit Week Code
FAN104 TT: 2-Digit Die Run Code

M: Manufacture Flow Code

Pin Definitions

Figure 4. Top Mark

Pin Configuration

FAN104W
cs [1] O 8] Hv
GATE [2] 7] Nc
Voo [3] 6] eND
COMR [4] 5] vs

Figure 5. Pin Configuration

Pin # Name Description
Current Sense. This pin connects a current sense resistor to detect the MOSFET current for
1 CS peak-current-mode control in Constant Voltage (CV) regulation and provides the output-
current regulation in constant current regulation.
PWM Signal Output. This pin uses the internal totem-pole output driver to drive the power
2 GATE
MOSFET.
Power Supply. IC operating current and MOSFET driving current are supplied using this pin.
3 Vbp This pin is connected to an external Vpp capacitor. The threshold voltages for startup and
turn-off are 16V and 5V, respectively. The operating current is lower than 3.5mA.
Cable Compensation. Connect a capacitance and resistor between this pin and the GND pin
4 COMR . ) .
for compensation voltage drop due to output cable loss in CV regulation.
Voltage Sense. This pin detects the output voltage information and discharge time for
5 VS Constant Voltage (CV) and Constant Current (CC) regulation. This pin connects a divider
resistor from the transformer of auxiliary winding.
GND Ground
NC No Connect
HV High Voltage. This pin connects to bulk capacitor for high-voltage startup.
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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
Vhy HV Pin Input Voltage 500 \%
Vvbp DC Supply Voltage“’z) 30 \%
Vvs VS Pin Input Voltage -0.3 7.0 \%
Ves CS Pin Input Voltage -0.3 7.0 \%

Vcomr Voltage Error Amplifier Output Voltage -0.3 7.0 Vv
Vhv HV Pin Input Voltage 500 \Y
Po Power Dissipation (Ta<50°C) 660 mwW
Roua Thermal Resistance (Junction-to-Air) 127 °C/W
Reuc Thermal Resistance (Junction-to-Case) 27 °C/W
Ty Operating Junction Temperature 150 °C
Tste Storage Temperature Range -55 150 °C
To Lead Temperature (Soldering 10 Seconds) 260 °C
Human Body Model,
JEDEC:JESD22 A114 6
L . (Except HV Pin)m
ESD Electrostatic Discharge Capability - kV
Charged Device Model,
JEDEC:JESD22 C101 2
(Except HV Pin)m

Notes:

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

3. ESD ratings including HV pin: HBM=1kV, CDM=1.25kV.

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
© 2012 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Electrical Characteristics

Vop=15V, Ta=25°C, unless otherwise specified.

Symbol Parameter Condition Min. Typ. | Max. | Unit
Voo
Vop Continuously Operating Voltage(‘” 21 \%
Vop-on | Turn-On Threshold Voltage 15 16 17 Vv
Vop-orr | Turn-Off Threshold Voltage 45 5.0 5.5 Vv
HV JFET Turn-On Threshold
VDD-Hv-ON Voltage™ 4.2 v
Voo | pe jatch Threshold Voltage™ 25 Y%
DELATCH
. Vbp=15V, Vcs=4V,
Ibb-op | Operating Current Vys=2.6V, Veonr=4V 25 3.5 45 mA
|DD-ST Startup Current VDD=VDD-ON - 0.16V 100 pA
. VDD=8.5V, VCS=4V,
Iop-creen | Green-Mode Operating Current Vys=2.5V. Voour=0V 500 600 700 MA
Vop=0V->Vop-ovp,
Vop-ove | Vbp Over-Voltage-Protection Level Vcs=0.25V, Vys=0.4V, 21.5 23.0 24.5 \
Vcomr=0V
to-voDOVP gz}%gj"fgévﬁ'tnﬁ‘g(%":r"tef“t'°“ Voo = 20V>30V, Ves=0V 50 100 | 150 | ps
HV Section
Vi I;)/Ii|r1r1(|4r)11um Startup Voltage on HV 50 Vv
Y Supply Current Drawn from HV Pin | Vac=90V (Vpc=100V) 1 3 5 mA
HV=500V, Vpp=>Vpp-
lhv-Lc Leakage Current after Startup onD>Vooorr +1V 1.25 3.00 MA
Oscillator Section
VDD=1 5V, Vcs=4V,
Center Frequenc 80 85 90
fosc Frequency a Y | Ws=2.5V, Voour=3.5V kHz
Hopping Range 12 +3 +4
trHR Frequency Hopping Period® 2 3 4 ms
f Minimum Frequency at No-Load in | Vpp=15V, Vcs=4V, 11 12 13 KHz
OSCN-MIN | Constant Voltage (CV) Mode Vvs=2.5V, Vcomr=0V ' : '
Minimum Frequency in Constant Vop=15V, Vcs=4V, Vys=0V,
fosc-com | Gyrrent (CC) Modeeé) Vcomr=3.5V 39 44 49 KHz
Minimum Frequency for Boundary Vpp=15V, Ves=0V, Vys=0V,
foscem | conduction Mode (BCM) Operation | Vcomr=4V 6 10 14 KHz
f Frequenc?/ Variation vs.Vpp Vop=10V or 25V, Vcs=4V, 2 %
oV | Deviation™ Vys=2.5V, Vcomr=3.5V °
Frequency Variation vs. _ PR, } o
foscr Temperature Deviation®® Vop=15V, Ty=-40°C~125°C 12 12 o

Continued on the following page...
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Electrical Characteristics (Continued)
Vpp=15V, Ta=25°C, unless otherwise specified.
Symbol Parameter Condition Min. Typ. | Max. | Unit
Voltage-Sense
ltc  |Bias Current X‘S:S”‘V' Vvs=0V, Measure 9 10 11 LA
lvs.uve | Brownout Protection Current® 250 MA
VS Threshold Voltage of ZCD
VVscuMN | (jndetectable Protection® 0.55 v
VS Threshold Voltage of ZCD
Vvs-cumax | ndetectable Protection® 0.75 v
tvs-sLank | ZCD Blanking Time 1.10 1.45 1.80 us
Vvs-oreser | ZCD Turn Off Threshold® 0.2 %
Vvsove | Vs Over-Voltage Protection 3.30 3.45 3.60 \Y
Vs Over-Voltage Protection
Tvsove | pebounce Time® 3 Cycle
Current-Sense
VCOMR=4V, Vvs=0.9V, CS
VsTH Threshold Voltage for Current Limit | Pin Input Ramp until Gate 0.60 0.65 0.70 \%
OFF
Threshold Voltage for Current Limit | Vcomr=4V, Vvs=0V, CS Pin
VSTHVA | when ZCD Undetectable Input Ramp Until Gate OFF 025 0.30 0.35 v
tLes CS Leading Edge Blanking Time Vcomr=4V 150 ns
Voltage-Error-Amplifier
Vir  |Reference Voltage \hjlcs=4v, Voo=16V>26V 2475 | 2500 | 2525 | V
easure Vcowr
L Vcs=0.463V, Vvs=4V,
Voeg | Jariation Test Voltage for CC Mode |y, "6\, 10, Measure 2380 | 2430 | 2480 | V
Regulation V.
COMR
VS Sampling Voltage to Start Ves=4V, fs1=fosc-2KHz,
Vsnce Frequency Decreasing in CC Mode | Vcowmr=3.5, Adjust Vys 22 23 24 v
VS Sampling Voltage to End Ves=4V, fso=fosc+2KHz
Vse.co Frequency Decreasing in CC Mode | Vcowmr=3.5, Adjust Vys 0.4 0.8 11 v
Frequency Decreasing Slope of Sac-cc=(fs1-fs2) /
Sae-cc CC Mode (Vorncc-Vse.o0) 16 28 46 KHz/V
Starting Voltage of Frequency Ves=4V, Vys=2.5V, Adjust
Vsncv Decreasing in CV Mode Vcomr 25 2.9 33 v
Ending Voltage of Frequency Ves=4V, Vys=2.5V, Adjust
Vsa-ov Decreasing in CV Mode Vcomr 03 0.5 0.7 v
Frequency Decreasing Slope of
Minimum On-Time at High Line in _ _
tON-MIN-H CV Mode Vvs—O.9V, Vcs—0.25V 370 400 430 ns
Minimum On-Time at Low Line in
ton-mIN-L CV Mode 0.75 0.90 1.05 us
Minimum On-Time at Low Line in
ton-miN-sAT CV Mode 1.05 1.20 1.35 us
Continued on the following page...
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Electrical Characteristics (Continued)
Vpp=15V, Ta=25%C, unless otherwise specified.
Symbol Parameter Condition Min. Typ. | Max. | Unit
Cable Compensation
Veour ;garrg:tc))lré -E;%Sr:q;)/grl\t:gt?o%n COMR Pin xgzMiv, Vvs=4V, Measure 1.00 115 130 v
Gate
tonwax | Maximum On-Time VIO VesOV VsV g 15 | 18 | ps
VoL  |Output Voltage Low™ Vpp=20V 15 v
Vou |Output Voltage High* Vop=0V->18V>8V 5 v
Vonmn | Output Voltage High™ Vpp=5.5V 4 %
tep Propagation Delay to GATE Output |Vpp=7.5V 100 150 200 ns
tr Gate Output Rising Time Vp=15V, CLoag=1nF 100 150 200 ns
tf Gate Output Falling Time Vop=15V, Cioag=1nF 50 75 100 ns
Vciame | Output Clamp Voltage Vpp=20V 12.5 14.0 15.5 \%
Over-Temperature Protection (OTP)
Tore | Threshold Temperature for OTP“®) 150 °C
Tote-vys | Restart Junction Temperature“xs) 120 °C
Notes:
4. Not tested; guaranteed by design.
5. fosc-cc-min occurs when the power unit enters BCM operation.
6. OTP and VSOVP protection are latch mode.
© 2012 Fairchild Semiconductor Corporation www.fairchildsemi.com
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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

Basic CV/CC Control Principle

Figure 22 shows the basic circuit diagram of a Primary-
Side Regulated (PSR) flyback converter with typical
waveforms  shown in  Figure 23. Generally,
Discontinuous Conduction Mode (DCM) or Boundary
Conduction Mode (BCM) operation is preferred for PSR
since it allows better output regulation. The operation
principles of DCM/BCM flyback converter are as follows:

During the MOSFET on time (ton), input voltage (Vo) is
applied across the primary-side inductor (Lm). Then
MOSFET current (Ips) increases linearly from zero to the
peak value (l,). During this time, the energy is drawn
from the input and stored in the inductor.

When the MOSFET is turned off, the energy stored in
the inductor forces the secondary diode (Dsec) to turn on.
While the diode is conducting, the output voltage (V,),
together with diode forward voltage drop (Vg), are
apglied across the secondary-side inductor (meNSZ/
N,°) and the diode current (Ip) decreases linearly from
the peak value (lpx<Np/Ns) to zero. At the end of inductor
current discharge time (tpis), all the energy stored in the
inductor has been delivered to the output.

When the diode current reaches zero, the transformer
auxiliary winding voltage (Vaux) begins to oscillate by the
resonance between the primary-side inductor (L) and
the effective capacitor loaded across MOSFET. For
BCM operation, this period does not exist.

During the inductor current discharge time, the sum of
output voltage and diode forward-voltage drop is
reflected to the auxiliary winding side as (Vo+Vg) x
Naux/Ns. Since the diode forward-voltage drop decreases
as current decreases, the auxiliary winding voltage
reflects the output voltage best at the end of diode
conduction time, where the diode current diminishes to
zero. By sampling the winding voltage at the end of the
diode conduction time, the output voltage information
can be obtained. The internal error amplifier for output
voltage regulation (EAV) compares the sampled voltage
with internal precise reference to generate error voltage
(COMV), which determines the duty cycle of the
MOSFET in CV Mode.

Meanwhile, the output current is obtained by averaging
the triangular output diode current area over a switching
cycle as:

1 N

=—.]
AVG 2

P TDIS (1 )

I,=<1I,>

The internal FAN104W circuits identify the peak value of
the drain current with a peak detection circuit and
calculate the output current using the inductor discharge
time (iois) and switching period (ts). This output
information (EAIl) is compared with internal precise
reference to generate error voltage (COMI), which
determines the duty cycle of the MOSFET in CC Mode.
With Fairchild's TRUECURRENT® technique, constant
current output can be precisely controlled.

With a given current sensing resistor, the output current
can be programmed as:

[ _L2s N, 1 @)

" K Ny Re
where K is the design parameter of IC, which is 10.5.

Of the two error voltages, COMV and COMI, the smaller
one determines the duty cycle. During Constant Voltage
regulation, COMV determines the duty cycle while
COMI is saturated to HIGH. During Constant Current
regulation, COMI determines the duty cycle while
COMV is saturated to HIGH.

PWM
Control
Block

Figure 22. Simplified PSR Flyback Converter Circuit

Ips (MOSFET Drain-to-Source Current)

Ip (Diode Current)
N
I, -—z
PK NS
.......... cocaNeeemana:!, =<1,>,,
VS (VS pin Voltage)
A
t VO.J,A.R RVS;Q = EAV
o1 T Rygn
Vrﬂ R\/jz S VS1 VS2
NS RVSI + RVSZ
i
- Ton " Tois
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Figure 23. DCM Flyback Converter Waveforms
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BCM Operation Function Vo 4Vseer OV Vsnev (2:9V)

FAN104W allows BCM operation for better conversion H
efficiency and low standby power design margin. BCM _‘
delays the next cycle turn-on of MOSFET until the 3.3kHz 82kHz
discharge time (tpis) on the VS pin is obtained, as shown
in Figure 24. To utilize BCM, FAN104W prohibits the
turn-on of next switching cycle for 10% of its switching
period after discharge time (ipis) is obtained. In Figure
24, the first switching cycle has a discharge time (ipis)
before 90% of its original switching period and therefore
the turn-on instant of the next cycle is determined its » o
original switching period without being affected by the

discharge time (iois) point. The second switching cycle Figure 25. Frequency Reduction with COMV
does not have discharge time (tpis) points by the end of

its original switching period. Thus, the turn-on of the

third switching cycle occurs after discharge time (ipis) fs(kHz) &
points is obtained, with a delay of 10% of its original 85kHz | )
switching period. The minimum switching frequency that 83KHz /
BCM allows is 10kHz (fosc-scwm). If the discharge time
point is not given until the end of maximum switching
period of 100us (10kHz), the converter can go into CCM
operation losing output regulation.

» COMV

Ips (MOSFET Drain-to-Source Current) 3.2kHz

1.2kHz

» COMV

Vsccv Vsncv
(0.5V) (2.9v)

\

Ipi(Diode Current) \ Figure 26. Frequency Reduction Curve in CV Mode

N Frequency Reduction in CC Mode

The discharge time (ipis) of diode current increases as
the output voltage decreases in CC Mode. FAN104W
decreases switching frequency as output voltage drops,
as shown in Figure 27. FAN104W indirectly monitors the
output voltage by the sample-and-hold voltage (EAV) of
Vs, which is taken at 70% of diode current discharge

Vs
(VS Pin Voltage)

19]]041u0) NMd uonenbay-apis-Atewtid Aouanbaig-ybiH — MyOLNVY4

/ time of the previous switching cycle. Figure 28 shows
- how the frequency reduces as the sample-and-hold
. 90% of Originalts i i _ 90% of Originalts V0|tage (EAV) of V, decreases.
: Original ts ” ‘: Original ts "
10% of Original ts—p'  i€— Vo A A EAV
h Extended ts ”
Figure 24. BCM Operation Function Waveform 82KHZ Q--------1 - Vsncc
. . 2.3V,
Green-Mode Operation in CV Mode &0
The FAN104W uses a voltage regulation error amplifier
output (COMV) as an indicator of the output load and 44kHz @-------1 - Vsecc
modulates the PWM frequency. The switching (0.8V)
frequency decreases as load decreases. In heavy load
conditions, the switching frequency is fixed at 85kHz. » lo
Once COMV decreases below 2.9V, PWM frequency . . ]
linearly decreases from 85kHz. When FAN104W enters Figure 27.  Frequency Reduction with EAV
“deep” Green Mode, the PWM frequency is reduced to a
minimum frequency (fosc-n-min) Of 1.2kHz, saving power
to meet international power conservation requirements.
© 2012 Fairchild Semiconductor Corporation www.fairchildsemi.com
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VSN-CC

(2.3V)
Figure 28. Frequency Reduction Curve in CC Mode

Vsc.cc
(0.8V)

Frequency Hopping

EMI reduction is accomplished by frequency hopping,
which spreads the energy over a wider frequency range
than the bandwidth of the EMI test equipment, allowing
conformation to EMI limitations. The FAN104W internal
frequency-hopping circuit changes the switching
frequency progressively between 82kHz and 88kHz with
a period trur Of 3ms.

_
_
1

fosc+3kHz

Gate Signal

[ 1
1
[ 1

fosc

A _| A _|
A

1
[ L
—

A
4

| il

88kHz
85kHz
82kHz

NN

N,

\J

tFHR

Figure 29. Frequency Hopping

Slope Compensation

The sensed voltage across the current-sense resistor is
used for Current-Mode control and pulse-by-pulse
current limiting. A synchronized ramp signal with
positive slope is added to the current sense information
at each switching cycle, improving noise immunity of
Current-Mode control.

Cable Voltage Drop Compensation

When it comes to cellular phone charger applications,
the battery is located at the end of cable, which typically
causes several percentage of voltage drop on the actual
battery voltage. FAN104W has a built-in cable voltage
drop compensation, which provides a constant output
voltage at the end of the cable over the entire load
range in CV Mode. As load increases, the voltage drop
across the cable is compensated by increasing the
reference voltage of voltage requlation error amplifier.

Operating Current

The operating current in FAN104W is as small as
3.5mA. The small operating current results in higher
efficiency and reduces the Vpp hold-up capacitance
requirement. Once FAN104W enters deep Green Mode,
the operating current is reduced to 600uA, assisting the
power supply meet power conservation requirements.

High-Voltage Startup

Figure 30 shows the HV-startup circuit for FAN104W
applications. The HV pin is connected to the line input or
bulk capacitor through a resistor, Rstart (100kQ is
recommended). During startup, the internal startup
circuit is enabled. Meanwhile, line input supplies the
current lgy, to charge the hold-up capacitor, Cvpp
through Rstart. When the Vpp voltage reaches Vpp.on, the
internal startup circuit is disabled, blocking Iny from
flowing into the HV pin. Once the IC turns on, Cypp is
the only energy source to supply the IC consumption
current before the PWM starts to switch. Thus, Cvpp
must be large enough to prevent Vpp from dropping to
Vop-orr before the power can be delivered from the
auxiliary winding.

vDL
RSN1§ECSN2 N,
CDL;= [ ]
=
= Rstart
Dsn1
RGate
AAAA F MOSFET
yvvy
cG
AAAA
FAN104W A &
=Res
HV  GATE[Q}— 3
NC CS[————— Dwp =
Ki! e

COMR VDD [3}

E =
&
l—ﬁ GND  vs[g] l °
T T

Figure 30. I-iV Startup Circuit

Protections

The FAN104W self-protection functions include Vpp
Over-Voltage-Protection (Vpp OVP), Over-Temperature-
Protection (OTP), Vs Over-Voltage Protection (Vs OVP),
CS pin short-circuit protection, brownout protection,
and VS pin low-side resistor open/-short protection,
and high-side resistor-open protection. The Vpp OVP,
brownout protection, VS pin low-side resistor-short
protection, VS pin high-side open protection, and CS
pin short-circuit protection are implemented as Auto-
Restart Mode. The Vs OVP, VS pin low-side resistor-
open protection and internal OTP are implemented as
Latch Mode.

When an Auto-Restart Mode protection is triggered,
switching is terminated and the MOSFET remains off,
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causing Vpp to drop. When Vpp drops to the Vpp turn-off AC Disconnected
voltage of 5V; the protection is reset, the internal startup Vs $ Power On

circuit is enabled, and the supply current drawn from HV /

pin charges the hold-up capacitor. When Vpp reaches
the turn-on voltage of 16V, normal operation resumes.
In this manner, Auto-Restart alternately enables and
disables the switching of the MOSFET until the
abnormal condition is eliminated, as shown in Figure 31. Voo Pratectior

When a Latch Mode protection is triggered, PWM /_ Trig
switching is terminated and the MOSFET remains off, Vooon e
causing Vpp to drop. When Vpp drops to the Vpp turn-off Reset
voltage of 5V, the internal startup circuit is enabled )
without resetting the protection and the supply current 2|/ NG 4
drawn from HV pin charges the hold-up capacitor. Since >
the protection is not reset, the IC does not resume PWM Operating Current
switching even when Vpp reaches the turn-on voltage of !
16V, disabling HV startup circuit. Then, Vpp drops again
down to 5V. In this manner, a Latch Mode protection |

alternately charges and discharges Vpp until there is no oo : >
more energy in DC link capacitor. The protection is reset . .

when Vpp drops to 2.5V, which is allowed only after Figure 32.  Latch-Mode Operation

ipr>10\|éviseJLrs.euggly is unplugged from the AC line, as shown Leading-Edge Blanking (LEB)

Power
On Again

hl

Iop.op

Each time the power MOSFET is switched on, a turn-on
Vosh oweron spike occurs at the sense resistor. To avoid premature
termination of the switching pulse, a 150ns leading-edge
blanking time is built in. Conventional RC filtering can
therefore be omitted. During this blanking period, the
current-limit comparator is disabled and it cannot switch
off the gate driver.

Voo - Fault Noise Immunity

A [ occurs . .
Vop.ove Y Noise from the current sense or the control signal can
Vooon / cause significant pulse width jitter, particularly in
Continuous-Conduction Mode. While slope compensa-
J tion helps alleviate these problems, further precautions
v Faulti— should still be taken. Good placement and layout
po-OFF emoyed practices should be followed. Avoiding long PCB traces
> and component leads, locating compensation and filter
Operating Current components near the FAN104W, and increasing the

4 power MOS gate resistance is advised.

Ipp-op

Ipp.st

A 4

Figure 31.  Auto-Restart Mode Operation
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Physical Dimensions
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NOTES: UNLESS OTHERWISE SPECIFIED
f A) THIS PACKAGE CONFORMS TO JEDEC
MS-012, VARIATION AA, ISSUE C,
0.90 - SEATING PLANE B) ALL DIMENSIONS ARE IN MILLIMETERS.
0.406 - (1.04) C) DIMENSIONS DO NOT INCLUDE MOLD
FLASH OR BURRS.
DETAIL A D) LANDPATTERN STANDARD: SOIC127P600X175-8M.
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Figure 17: 8-Lead, 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:
http://www.fairchildsemi.com/packaging/.
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DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE
RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDWIDE TERMS AND CONDITIONS, SPECIFICALLY THEWARRANTY THEREIN,
WHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

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 (¢) 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.

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

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 Anti-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our extemal website, www fairchildsemi.com,

under Sales Suppart.

Counterfeiting of semiconductor parts is a growing problem in the industry. All manufacturers of semiconductor products are experiencing counterfeiting of their
parts. Customers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard perfomance, failed
applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the
proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild
Distributors who are listed by country on our web page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors
are genuine parts, have full traceability, meet Fairchild's quality standards for handiing and storage and provide access to Fairchild's full range of up-to-date technical
and product information. Fairchild and our Authorized Distributors will stand behind all warranties and will appropriately address any warranty issues that may arise.
Fairchild will nct provide any warranty coverage or cther assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global
problem and encourage our customers to do their part in stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet Identification

Product Status

Definition

Advance Information

Formative / In Design

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

No Identification Needed

Full Production

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

Obsolete

Not In Production

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

Rev. 162

© 2012 Fairchild Semiconductor Corporation
FAN104W + Rev. 1.0.0

16

www.fairchildsemi.com

19]|043u0) NMd uone|nbay-apig-Arewiid Aouanbaig-ybiH — MyOINVA



