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mWSaver™ PWM Controller for Low Standby Power
Battery-Charger Applications

Features

®  mWSaver™ Technology Provides Industry’s Best-
in-Class Standby Power

- Achieve Under 10mW; Far Below Energy Star’s
5-Star Level (<30mW)

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

- Low Operation Current in Burst Mode:
Maximum 350uA

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

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

"  Low Operating Current: 3.5mA

" Peak-Current-Mode Control in CV Regulation

®  Cycle-by-Cycle Current Limiting

®  Vpp Over-Voltage Protection (Auto-Restart)

® Vs Over-Voltage Protection (Latch Mode)

"  Vpp Under-Voltage Lockout (UVLO)

®  Gate Output Maximum Voltage Clamped at 15V
"  Fixed Over-Temperature Protection (Latch Mode)
®  Available in an 8-Lead SOIC Package

Applications

Battery chargers for cellular phones, cordless phones,
PDA, digital cameras, and power tools. Replaces linear
transformers and RCC SMPS.

Description

This highly integrated PWM controller, FAN302HL,
provides several features to enhance the performance
of general flyback converters. The constant-current-
control, proprietary topology enables simplified circuit
designs without secondary feedback circuitry for battery-
charger applications.

A proprietary Burst-Mode function with low operation
current minimizes standby power consumption.

The FAN302HL controller also provides several
protections. Cycle-by-cycle current limiting ensures the
fixed peak current limit level, even if a short circuit
occurs. The gate output is clamped at 15V to protect the
power MOS from high gate-source voltage conditions. If
either Vs OVP or internal OTP is triggered, the circuit
enters Latch Mode until AC power is removed.

Using FAN302HL, a charger can be implemented with
few external components and minimized cost, compared
to a conventional design or a linear transformer. A
typical output CV/CC characteristic is shown in Figure 1.
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Figure 1. Typical Output V-l Characteristic

Ordering Information

Operating

Part Number Temperature Range

Package Packing Method

FAN302HLMY -40°C to +105°C

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

Tape & Reel
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Application Diagram
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Figure 3. Functional Block Diagram
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Marking Information

I I O F- Fairchild Logo

Z: Assembly Plant Code
;ZXY | T X: Year Code
Y: Week Code
Fﬁ!}lgf\)AZH TT: Die Run Code
O T: M=SOP
P: Y= Green Package

L T T T1L 1 M: Manufacture Flow Code

Figure 4.Top Mark

Pin Configuration

csOr = sOHV
GATE O 0 NC

VDD [s o1 FB

vs s s0 GND

Figure 5. Pin Assignments

Pin Definitions

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 CV regulation and provides the output-current regulation in CC
regulation.

PWM Signal Output. This pin uses the internal totem-pole output driver to drive the power
MOSFET. It is internally clamped below 15V.

Power Supply. IC operating current and MOSFET driving current are supplied using this pin.
3 VDD This pin is connected to an external Vpp capacitor. The threshold voltages for startup and turn-
off are 16V and 5V, respectively.

2 GATE

Voltage Sense. This pin detects the output voltage information and discharge time based on

4 Vs voltage of auxiliary winding.
5 GND Ground
6 FB Feedback.. The FB pin provides feedback_information tq the internal PWM comparator. This
feedback is used to control the duty cycle in CV regulation.
7 NC No Connect
8 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.

1. All voltage values, except differential voltages, are given with respect to GND pin.
2. Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device.
3. ESD ratings including HV pin: HBM=400V, CDM=750V.

Symbol Parameter Min. Max. Unit
Vhy HV Pin Input Voltage 500 \%
Vvob DC Supply Voltage“’z) 30 \%
Vvs VS Pin Input Voltage -0.3 7.0 \%
Vcs CS Pin Input Voltage -0.3 7.0 \%
Ves FB Pin Input Voltage -0.3 7.0 \Y

Ppb Power Dissipation (Ta=25°C) 660 mwW
Oun Thermal Resistance (Junction-to-Air) 150 °C/W
OJc Thermal Resistance (Junction-to-Case) 39 °C/W
T, Operating Junction Temperature -40 +150 °C
Tstc Storage Temperature Range -55 +150 °C
TL Lead Temperature, (Wave soldering or IR, 10 Seconds) +260 °C
. Human Body Model, JEDEC:JESD22_A114
Electrostatic (Except HV Pin)® 5.0
ESD Discharge - kV
Capability Charged DeV|.ce(3!\)/IodeI, JEDEC:JESD22_C101 15
(Except HV Pin)
Notes:
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Electrical Characteristics
Vpp=15V and Ta=25°C unless noted.

Symbol Parameter Conditions Min. | Typ.|Max. | Unit
HV Section
Vhv-min - | Minimum Startup Voltage on HV Pin 50 \Y
lhv Supply Current Drawn from HV Pin Vac=90V, Vpp=0V, Controller Off 08 15| 50 | mA
lnvic |Leakage Current Drawn from HV Pin Y/\gglt;\;\ii‘liggyntsrglrlig:yé'\’]/Hv=500V, 0.8 | 3.0 | pA
Vpp Section
Vop Continuously Operation Voltage 25 \%
Vop-on | Turn-On Threshold Voltage 15 16 17 \%
Vop-orr | Turn-Off Threshold Voltage 47 | 5.0 53 \
Vop-tv | Threshold Voltage for Latch-Off Release 2.50 \%
Ibp-st | Startup Current Vbop=Vpp-on — 0.16V 400 | 450 | pA
Ipp-op | Operating Supply Current Vpp=18V, f=fosc, CL=1nF 35| 40 | mA
Iop-ursT | Burst-Mode Operating Supply Current Vpp=8V, C.=1nF 200 | 350 | pA
Vop-ove | Voo Over-Voltage Protection Level Auto-Restart 255265275 | V
to/DDOVP }l'/it;ﬁ eOver—VoItage Protection Debounce f=85kHz 100 | 180 | ps
Oscillator Section
Center Frequency Vcs=5V, Vs=2.5, V=5V 82 85 88
fosc Frequency - kHz
Hopping Range £3
trHR Frequency Hopping Period 2.84 ms
foscomm I\C/Illjr;lrz:ljthI;e;uency if CCM (Continuous 13 18 23 | kHz
oo | o |VeszsV,vee0v 2| m | 2 |
Feedback Input Section
Ay FB Input to Current Comparator Attenuation 1/3.5(1/3.0({ 1/2.5| VIV
ZrB Input Impedance 38 | 42 44 kQ
Ves-open | Output High Voltage FB Pin Open 53 \%
Vee.c | Green Mode Ending Voltage 1.7 | 1.8 1.9 V
Ves.L | Enter Zero Duty Cycle of FB Voltage Ves=5V, Vs=0V 12 | 14 1.6 \%
Ves.w | Leave Zero Duty Cycle of FB Voltage Ves=5V, Vs=0V 1.3 | 1.5 1.7 \%
Over-Temperature Protection Section
130140 4150 o
Continued on the following page...
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Electrical Characteristics (Continued)
Vpop=15V and Ta=25°C unless noted.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Voltage-Sense Section
Itc Bias Current Vcs=5V 8.75 (10.00|11.25| pA
Vvs-cm-min | Vs Threshold Voltage of ZCD Undetectable Protection 0.55 \%
Vvs-cm-max | Vs Threshold Voltage of ZCD Undetectable Protection 0.75 \%
Vsncc | Starting Voltage of Frequency Decreasing of CC \2/|(2?_|=25V’ fs1=fosc- 2.15 Y,
Vse.cc |Ending Voltage of Frequency Decreasing of CC ]YCE?SV;_ZKH 0.70 v
s2=Tosc A
Seccc |Frequency Decreasing Slop of CC Regulation /S(\Glscﬁzc(-f\s}gsgi) 30 | 38 | 46 |Hz/mVv
Vvs-orrser | ZCD Turn-Off Threshold 200 mV
Vvs-ove | Output Over-Voltage Protection 2.7 | 280 | 2.85 \Y,
tvs-ove | Output Over-Voltage Protection Debounce Time f=85kHz 100 | 180 V&
Current-Sense Section
Vvr Reference Voltage 2.475(2.500(2.525| V
Veer \é:lajr’;isltjiton Test Voltage on CS Pin for Constant Current Ves=047V 240524302455 v
VsTH Threshold Voltage for Current Limit 0.8 \%
VsTiva I&J:_i;ﬂgx\ioét.:;gi;‘or Current Limit at Power Mode Vys=0.3V 025 | 030 | 0.35 Vv
tep Propagation Delay to GATE Output 100 | 200 ns
tmin Minimum On Time Vys=0V, Vcs=5V 430 | 530 | 630 ns
tLes Leading-Edge Blanking Time 300 | 400 | 500 ns
Vsiore | Slope Compensation E/I;;Lr)num Dyl 0.3 \Y
GATE Section
DCYwmax |Maximum Duty Cycle 64 67 70 %
Veate-L | Output Voltage Low Vpp=25V, lo=10mA 1.5 V
Veate-n | Output Voltage High Vpp=8V, lo=1mA 5 8 \%
Veate-w | Output Voltage High Vpp=5.5V, lo=1mA 4.0 5.5 \%
tr Rising Time Vpp=15V, C.=1nF 100 | 140 | 180 ns
tr Falling Time Vpp=15V, C.=1nF 30 50 70 ns
\éf:;'; Output Clamp Voltage Vpp=25V 13 | 15 | 17 \Y;
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Typical Performance Characteristics
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Typical Performance Characteristics
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Typical Performance Characteristics
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Operation Description

Constant-Voltage Regulation Operation

FAN302HL is the high-frequency and ultra-low standby
power IC with Constant Voltage (CV) / Constant Current
(CC) regulation.

When FAN302HL operates in CV regulation, the
feedback voltage (Vrs) works as output load and
modulates the PWM duty, as shown in Figure 24,
causing fixed switching frequency (85kHz). Once the
Vrg decreases below Vegg, frequency hopping is
disabled and operation current decreases.

Frequency Hopping
; Ve =~ peeeeeeeesteeeeeseceeaiies
osc
= R —
I
=
-3
o
w
2
< Green mode]
£
H
»n Burst mode'
-
VrsL Ve

A FB (V)

P CV Regulation K
=
>8 CC Regulalion

/ >

lo

Figure 24. fosc vs. Veg in CV Regulation

Constant-Current Regulation Operation

During CC operation, the proprietary Primary-Side
Regulation (PSR) topology simplifies circuit design
without secondary feedback circuitry for battery-charger
applications. The CC regulation achieved through PSR
technique uses a mixed-signal algorithm to detect the
primary-side current and to sample the voltage through
primary-side auxiliary winding and calculate the average
current on secondary side.

Figure 25 shows the basic circuit diagram of a flyback
converter, with typical waveforms shown in Figure 26.
Generally, Discontinuous Conduction Mode (DCM)
operation is preferred for constant-current control since
it allows better output regulation. The operation
principles of DCM flyback converter are:

During the MOSFET on time (ton), input voltage (VpL) is
applied across the primary-side inductor (Ly). Then,
MOSFET current (lgs) 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 rectifier diode (D) to be turned
on. While the diode is conducting, the output voltage
(Vo), together with diode forward voltage drop (VE), are
apglied across the secondary-side inductor (meNSZ/
N,°) and the diode current (Ip) decreases linearly from
the peak value (I,kxNp/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, Vs voltage drops
quickly: if it is greater than the Vys.orrser drop voltage,
the IC gets the tpis for CC regulation.

During the inductor current discharge time, the sum of
output voltage and diode forward-voltage drop is
reflected to the auxiliary winding side as (Vot+VE) x
Na/Ns. This voltage signal is proportional to the
secondary winding. In constant-current output operation,
this voltage signal is detected and examined by the
precise constant-current regulation controller. The on
time of the MOSFET is determined to control input
power and provide constant-current output property.
With feedback voltage Vcs across the current-sense
resistor, the controller can obtain the input power of
power supply. Therefore, the region of constant-current
output operation can be adjusted by the current-sense
resistor, as shown in Equation (1).

Iozl'-PK'Ni'tDIS =£N7PV075tDi (1)
2 Ns ts 2 Ng Res g

During CC regulation, the Vs voltage decreases as
output voltage decreases. The switching frequency
reduces linearly from fosc t0 fosc.com as Vs voltage
changes from Vsn.cc to Vse.cc. Figure 27 shows the
relationship between frequency and Vs voltage. Figure
28 shows the output V-l curve and Vs voltage.

I
|

Reis

PWM —_Opto Rv1
Control

LON

Res  Crs

TL431

Rv2

pe

Figure 25. Simplified Flyback Converter Circuit
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Figure 26. Waveforms of DCM Flyback Converter
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Figure 28. Output V-l Curve and Vs Voltage

High-Voltage Startup

Figure 29 shows the high-voltage (HV) startup circuit for
FAN302HL applications. The HV pin is connected to the
line input or bulk capacitor through a resistor. During
startup, the internal startup circuit is enabled and the
line input supplies the current, |4y, to charge the hold-up
capacitor, Cypp, through Rstart. When the Vpp voltage
reaches Vppon, the internal HV startup circuit is
disabled, blocking Iy 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. Therefore, Cypp must be large enough to
prevent Vpp from dropping to Vpp.orr before the power
can be delivered from the auxiliary winding.

LLF1

Dbg

R4

Rsmnr

Rer —— 00—
ur2 L hav

FAN302HL
HV vs

NC GATE
VDD cs

GND FB

l 4 =

Figure 29. HV Startup Circuit

Frequency Hopping

EMI reduction is accomplished by frequency hopping,
which spreads the energy over a wider frequency range
than the bandwidth measured by the EMI test
equipment. The FAN302HL internal frequency-hopping
circuit changes the switching frequency between 82kHz
and 88kHz with a period, as shown in Figure 30.
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Figure 30. Frequency Hopping
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Burst-Mode Operation

The power supply enters “Burst-Mode” at no-load
conditions. As shown in Figure 31, when Vg drops
below Ve, the PWM output shuts off and the output
voltage drops at a rate dependent on load current. This
causes the feedback voltage to rise. Once Vrg exceeds
Veen, the internal circuit starts to provide switching
pulse. The feedback voltage then falls and the process
repeats. Burst Mode operation alternately enables and
disables switching of the MOSFET, reducing the
switching losses in Standby Mode.

VO A

-« -
Switching Switching
Disabled Disabled

Figure 31. Burst-Mode Operation

Operating Current

The typical operating current is 3.5mA. This low
operating current results in higher efficiency and
reduces the Vpp hold-up capacitance requirement. Once
FAN302HL enters Burst Mode, the operating current is
reduced to 200pA, allowing the power supply to meet
power conservation requirements.

Gate Output

The FAN302HL BiCMOS output stage is a fast totem-
pole gate driver. Cross conduction has been avoided to
minimize heat dissipation, increase efficiency, and
enhance reliability. The output driver is clamped by an
internal Zener diode to protect the power MOSFET
transistors against over-voltage gate signals.

Slope Compensation

The sensed voltage across the current-sense resistor is
used for Current-Mode control and pulse-by-pulse
current limiting. Built-in  slope compensation, a
synchronized positively-sloped ramp built-in at each
switching cycle, improves stability and prevents sub-
harmonic oscillations due to Peak-Current Mode control.

Constant Power Mode Control

When Vs is lower than Vs.cu-min, FAN302HL enters
Constant-Power-Mode control, the primary-side current
limit voltage (Vcs) changes from Vst to Vsthva to avoid
mis-sampling Vs through the Zero Current Detection
(ZCD). Once Vs is higher than Vs.cu-max, the Vcsreturns
to VSTH-

Protections

The FAN302HL self-protection functions include Vpp
Over-Voltage Protection (Vpp OVP), internal Over-
Temperature Protection (OTP), Vs Over-Voltage
Protection (Vs OVP), brownout protection, and pulse-by-
pulse current limit.

The Voo OVP protection is implemented as Auto-Restart
Mode. Once an abnormal condition occurs, switching is
terminated and the MOSFET remains off, causing Vpp
to drop. When Vpp drops to the Vpp turn-off voltage of
5V, the internal startup 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, FAN302HL resumes normal operation. In this
manner, the auto-restart alternately enables and
disables the switching of the MOSFET until the
abnormal condition is eliminated (see Figure 32).

Error Occurs

‘) \Iirror Renived

Power

Vds + On

Operating Current
PO :

Normal
Operation

Abnormal
Situation

Normal
Operation

Figure 32. Auto-Restart Mode Operation

The Vs OVP and internal OTP protections are
implemented as Latch Mode. If abnormal conditions
occur, PWM switching is terminated and the MOSFET
remains off. In this scenario, Vpp drops, but keeps
working as auto-restart (Vpp auto-restart behavior doesn’t
trigger PWM pulses). FAN302HL enters Latch Mode,
disables PWM switching of the MOSFET until Vpp is
lower than Vppin (AC power is removed), powers on
again, then resumes normal operation (see Figure 33).
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Figure 33. Latch-Mode Operation

Vs Over-Voltage Protection (OVP)

Vs over-voltage protection prevents damage due to
output over-voltage conditions. Figure 34 shows the Vg
OVP protection method. When abnormal system
conditions occur that cause Vs to exceed 2.8V, after a
period of debounce time; PWM pulses are disabled and
FAN302HL enters Latch Mode until Voo drops to under
Voo-H. By that time, PWM pulses revive. Vs over-voltage
conditions are usually caused by open feedback loops
or abnormal behavior by the VS pin divider resistor.

A

jo{niuxiliary Winding

R, §
Vs Sampling

+—> | and Hold al
Cus R, Function CK
I PWM

Signal

2.8V —1—

[ |

pm Latch-Mode - Vs OVP
ignal i
Disgable Protection Debounce Time

Figure 34. Vs OVP Protection

Vpp Over-Voltage Clamping

Vpp over-voltage protection prevents damage due to
over-voltage conditions. When the Vpp voltage exceeds
26.5V due to abnormal conditions, PWM pulses are
disabled until the Vpp voltage drops below the UVLO,
then starts again. Over-voltage conditions are usually
caused by open feedback loops.

Over-Temperature Protection (OTP)

The FAN302HL temperature-sensing circuit shuts down
PWM output if the junction temperature exceeds 140°C
(Torep). The PWM pulses are disabled until Vpp voltage
drops below the Vpp.Lh.

Leading-Edge Blanking (LEB)

Each time the power MOSFET is switched on, a turn-on
spike occurs at the sense resistor. To avoid premature
termination of the switching pulse, a 350ns 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.

Under Voltage Lockout (UVLO)

The turn-on and turn-off thresholds are fixed internally at
16V and 5V, respectively. During startup, the hold-up
capacitor must be charged to 16V through the startup
resistor to enable the FAN302HL. The hold-up capacitor
continues to supply Vpp until power can be delivered
from the auxiliary winding of the main transformer. Vpp
must not drop below 5V during this startup process. This
UVLO hysteresis window ensures that the hold-up
capacitor is adequate to supply Vpp during startup.

Noise Immunity

Noise from the current sense or the control signal can
cause significant pulse-width jitter, particularly in
Continuous-Conduction Mode. While slope
compensation helps alleviate these problems, further
precautions should still be taken. Good placement and
layout practices should be followed. Avoiding long PCB
traces and component leads, locating compensation
and filter components near the FAN302HL, and
increasing the power MOS gate resistance are advised.

© 2010 Fairchild Semiconductor Corporation
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Typical Application Circuit (Flyback Charger)

Application Fairchild Devices Input Voltage Range Output
Cell Phone Charger FAN302HL 90~265Vac 5V/1.2A (BW)
Features

®  High Efficiency (Avg. >71%), Meeting Energy Star V2.0 Standard (Avg. 68.17%)
®  Ultra-Low Standby Power: Under 10mW at 230Vac (Pin=6.3mW for 115Vac and Pin=7.3mW for 230Vac)
®  Output Regulation (CV: £5%, CC: £15%)

=#=115Vac =+=730Vac —EPAZO0

Figure 35. Measured Efficiency and Output Regulation
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Figure 36.Schematic of Typical Application Circuit
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Transformer Specification

" Core:EI12.5
=  Bobbin: El12.5

2

Typical Application Circuit (Continued)

1

Secondary Winding

®@ O OO0 O0O

Auxiliary Winding

0000000000

FLY-
FLY+

second layers.

line is 2.5cm.

2000000000000
e
000000000000,

BOBBIN

® W3 is spares winding in one layer.

Table 1. Transformer Turns Specifications

Figure 37.Transformer

® W4 is wound in the core of the outermost layer and sparse winding.

Primary Winding

® W1 is four winds; for each wind of turns, refer to Table 1. Add one insulating tape layer between the first and

®= W2 is wound two layers and uses triple-insulated wire: end of positive fly line is 3.5cm, layer end of negative fly

Terminal ) Insulation
NO 3 : Wire Turns
Start Pin End Pin Turns
26 0
25 1
W1 4 5 2UEW 0.1*1
24 0
18 2
w2 Fly+ Fly- TEX-E 0.45*1 7 2
W3 1 2 2UEW 0.18*1 11 2
CORE ROUNDING TAPE 3
CORE 0
W4 2 2UEW 0.18*1 5 2
Pin Specifications Remark
Primary-Side Inductance 4-5 700pH £7% 100kHz, 1V
Primary-Side Effective Leakage 4-5 200puH 5% Short one of the secondary windings.
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Physical Dimensions
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LAND PATTERN RECOMMENDATION

/ SEE DETAIL A
S 025
\ 1019

< _ -

f

OPTION A - BEVEL EDGE

S—h,

OPTION B - NO BEVEL EDGE

NOTES: UNLESS OTHERWISE SPECIFIED

O° \ 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.
SCALE: 2:1 E) DRAWING FILENAME: MOSBAREV13

Figure 38. 8-Lead, Small Outline Package (SOIC), JEDEC MS-012, .150-Inch, 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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I
EFAIRCHILD
I
SEMICONDUGTOR"

TRADEMARKS

The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor andfor its global subsidiaries, and is not
intended to be an exhaustive list of all such trademarks.

2Conl™ FPsm™ POP SPM™ The Power Franchise®
AccuPowerm™ F-PFS™ Power-SPM™ the
AUto-SPRT™ FRFET® PowerTrench pﬂanms?r
AN CAPTHE Global Power Resource™ Powerxs™ TirvBoost™
Bitsic® Green FRS™ Frogrammable Active Droop™ TinyBuckT"
Biuildl it M owm Green FPS™ e-Serigs™ oFET® TinYCaIcT“
CorePLUS™ Grax™ Qs TinzLugic'a
CorePOWER™ GTOm™ Quiet Series™ TINYOPTO™
CROSSVOLT™ Intellibd AXTH FapidConfigure™ Tiny Powerm™
CTL™ ISOPLANAR™ ok Tiny Py T
Making Small Speakers Sound Louder Y
Current Transfer Logic™ Saving our world, TrAAWAG at a time ™ TinyWvire™
DEUXFEED and Better™ ) B
Dl Con Me gaBuckm Signalvyise™ TranSic®
® Smarthla=m TriFault Detect™
EEPSF’ARK MICROCOUPLER™ SMART START™ TRUECURRENT®
Efficienthaxm™ MicroFET™ SPM® pSerDesm™
EsBC™ MicroPakm™ STEALTH™
® MicroPak2™

e SuperFET® es
Fairchild® m;gm;im SuperSoTm3 UHC®
Fairchild Semiconductor® Mation-SEM™ SupersOT™.G Ultra FRFET™
FACT Quiet Serigs™ ™ SupersCT™B UniFET™
FACT® mWSa_veIrl SupreM0os® WK™
FAST® © i ® SyncFET™ Visuall zx™

OPTOLOGIC Sync-Lock™

FastyCore™ OPTOPLANAR® yTC-LOC YaoltagePlus™
FETBench™ nghésEFIIERﬂL@* xS
Flash\iriter™ °

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

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WTHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIMN TO IMPRCVE
REUABILITY, FUNCTION, CRDESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILTY ARISING OUT OF THE APFLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; MEITHER DOES IT CONVEY ANY LICENSE UNDER TS PATENT RIGHT 3, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DONOT BEXPAND THE TERMS OF FAIRCHILD'S WORLDWIDE TERMS AND COMDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE MOT AUTHORIZED FOR LISE AS CRITICAL COMPONENTS 1M UFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS WRITTEN APFRCWVAL OF FAIRCHILD SEMICOHNDUCTOR CORFORATICN.

Asused herein:

1. Life support devices or systems are devices or systems which, (a) 2
are intended for surgical implant into the bhody or (b) support ar
sustain life, and (c) whose failure to perform when properly used in
accordance with instructions for use provided in the lakeling, can be
reasonahly expected to result in a significant injury of the user.

A critical component in any companent 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 wehsite,

wivny fairchildsemni.com, under Sales Support.

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 performance, failed
applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourseles and our customers from the
proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild ar from Acthonzed Fairchild
Distributors who are listed by country on ourweb page cited above. Products customers buy etther fram Fairchild directly ar from Authonized Fairchild Distributors
are genuine parts, have full traceahility, meet Fairchild's guality standards for handling 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 issuesthat
may arise. Fairchild wall not provide any warranty coverage or other assistance for parts bought from Unauthonized Sources. Fairchild is committed to combat this
global problem and encourage our customers to dao their part in stopping this practice by buying direct or from authorized distributors

PRODUCT STATUS DEFINITIONS

Definition of Terms
Datasheet Identification

Product Status Definition

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

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.

Advance Infarmation Formative / In Design

Preliminary First Production

Datasheet contains final specifications. Fairchild Semiconductaor reserves the right to make

Mo Identification Needed changes at any time without notice to improve the design.

Full Production

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

Obsolete The datasheet isfor reference information only .

Mot In Production
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