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Features

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

®  Accurate Constant Current Achieved by Fairchild’s
Proprietary TRUECURRENT™ Technique

®  Green Mode: Frequency Reduction at Light-Load

®  Fixed PWM Frequency at 43kHz with Frequency
Hopping to Reduce EMI

"  Low Startup Current: 10pA Maximum

®  Low Operating Current: 3.5mA

"  Peak-Current-Mode Control in CV Mode
®  Cycle-by-Cycle Current Limiting

®  Over-Temperature Protection (OTP)
with Auto-Restart

®  Brownout Protection with Auto-Restart

®  Vpp Over-Voltage Protection (OVP) with
Auto-Restart

®  Vpp Under-Voltage Lockout (UVLO)

Description

The primary-side PWM integrated power MOSFET
(EZSWITCH™), FSEZ1016A, significantly simplifies
power supply designs that require CV and CC regulation
capabilities. FSEZ1016A controls the output voltage and
current precisely with only the information in the primary
side of the power supply, not only removing the output
current sensing loss, but also eliminating all secondary
feedback circuitry.

The green-mode function with a low startup current
(10pA) maximizes the light-load efficiency so the power
supply can meet stringent standby power regulations.

Compared with conventional secondary-side regulation
approach; the FSEZ1016A can reduce total cost,
component  count, size, and  weight;  while
simultaneously increasing efficiency, productivity, and
system reliability.

FSEZ1016A is available in a 7-pin SOIC package.

A typical output CV/CC characteristic envelope is shown
in Figure 1.

®  SOIC-7 Package Vo
A
Applications
= Battery Chargers for Cellular Phones, Cordless
Phones, PDAs, Digital Cameras, Power Tools i
> €« t7%
®  Replaces Linear Transformer and RCC SMPS i
® Offline High Brightness (HB) LED Drivers | |
Related Resources ~  leesro > lo
® AN-6067 Design Guide for FAN100/102 and Figure 1. Typical Output V-l Characteristic
FSEZ1016A/1216
Ordering Information
Operating @ i
Part Number Temperature Mé)\? FET M: SIASY @ =52 Package I:\’nacﬁlng
Range DSS DS(ON) Status etho
930 7-Lead, Small Outline
FSEZ1016AMY -40°C to +125°C 600V (T -~ M Green Integrated Circuit Tape & Reel
ypica Package (SOIC)

@ For Fairchild’s definition of Eco Status, please visit: http://www.fairchildsemi.com/company/green/rohs _green.html.
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Application Diagram
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Figure 2. Typical Application
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Figure 3. Functional Block Diagram
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Pin Definitions

Z - Plant Code
X —1-Digit Year Code
F ZXYTT Y — 1-Digit Week Code
EZ1016A TT — 2-Digit Die Run Code
T - Package Type (M=SOIC)
TPM P - Y: Green Package
M - Manufacture Flow Code

I Ho o<

Marking Information

F - Fairchild Logo

Figure 4. Top Mark

Pin Configuration

csO+ =~ s[ DRAIN
GND 2
comi O 61 VDD
COMV L4 5[1VS

Figure 5. Pin Configuration

Pin# | Name |Description

1 cs Current Sense. This pin connects a current sense resistor to sense the MOSFET current for
peak-current-mode control in CV mode and provides for output-current regulation in CC mode.

2 GND Ground.

3 COMI Constant Current Loop Compensation. This pin connects a capacitor and a resistor between
COMI and GND for compensation current loop gain.

4 COMV Constant Voltage Loop Compensation. This pin connects a capacitor and a resistor between
COMV and GND for compensation voltage loop gain.
Voltage Sense. This pin detects the output voltage information and discharge time base on

5 VS y o o . . .
voltage of auxiliary winding. This pin connected two divider resistors and one capacitor.
Supply. The power supply pin. IC operating current and MOSFET driving current are supplied

6 VDD using this pin. This pin is connected to an external Vpp capacitor of typically 10uF. The
threshold voltages for startup and turn-off are 16V and 5V, respectively. The operating current
is lower than SmA.

7 NC No connection.

8 DRAIN |Drain. This pin is the high-voltage power MOSFET drain.
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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 \Y
Vvs VS Pin Input Voltage -0.3 7.0 \Y
Vcs CS Pin Input Voltage -0.3 7.0 \%

Vcomv | Voltage-Error Amplifier Output Voltage -0.3 7.0 \%
Veowmi Voltage-Error Amplifier Output Voltage -0.3 7.0 \%
Vbs Drain-Source Voltage 600 Vv
] . Tc=25°C 1.0 A
Ip Continuous Drain Current
Tc=100°C 0.6 A
lom Pulsed Drain Current 4 A
Eas Single Pulse Avalanche Energy 33 mJ
lar Avalanche Current 1 A
Pp Power Dissipation (TA<50°C) 660 mwW
OJa Thermal Resistance (Junction-to-Air) 153 °C/W
Oyc Thermal Resistance (Junction-to-Case) 39 °C/W
Ty Operating Junction Temperature -40 +150 °C
Tste Storage Temperature Range -55 +150 °C
TL Lead Temperature (Wave Soldering or IR, 10 Seconds) +260 °C
Human Body Model, 5
ESD Electrostatic Discharge Capability éizziadgjv?czezh/?;;;, , kV
JEDEC: JESD22-C101

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.

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 Conditions Min. Typ. Max. Unit

Ta Operating Ambient Temperature -40 +125 °C
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Electrical

Characteristics

Vpp=15V and Ta=-40°C~+125°C (Ta=T,), unless otherwise specified.

Symbol Parameter Conditions Min. | Typ. | Max. | Units
Vpp Section
Vop Continuously-Operating Voltage 25 \%
Vbp-oN Turn-On Threshold Voltage 15 16 17 \%
Vpp-oFF Turn-Off Threshold Voltage 4.5 5.0 5.5 \Y
Ipp-sT Startup Current 0<Vpp<Vpp-on-0.16V 3.7 10.0 MA
Vop=20V, fs= fosc
Ipp-oP Operating Current Vvs=2V, Vcs=3V 3.5 5.0 mA
C.=1nF
Vpp=20V, Vys=2.7V
Iob-creen | Green Mode Operating Supply Current C.=1nF, Vcomv=0V 1.0 2.5 mA
fs=fosc-n-min, Ves=0V
Vop-ove | Voo OVP Level Ves=3V, Vys=2.3V 27 28 29 \Y
to.vobove | Voo OVP Debounce Time fs=fosc, Vvs=2.3V 100 250 400 us
Oscillator Section
Center Frequency Ta=25°C 40 43 46
fosc Frequency KHz
Frequency Hopping Range Ta=25°C +1.8 | 2.6 | +3.6
frHR Frequency Hopping Period Ta=25°C 3 ms
fosc-n-min | Minimum Frequency at No-Load Vvs=2.7V, Vcomv=0V 550 Hz
fosc-cm-min | Minimum Frequency at CCM Vyvs=2.3V, Vcs=0.5V 20 KHz
fov Frequency Variation vs. Vpp Deviation -ZI—QT/ZSOC’ Vop=10V to 5 %
for Eze\j?steigﬁy Variation vs. Temperature Ta=-40°C to +125°C 20 %
Voltage-Sense Section
lvs-uve Sink Current for Brownout Protection Rvs=20kQ 180 MA
lic IC Compensation Bias Current 9.5 MA
Veias-comv | Adaptive Bias Voltage Dominated by Vcomy \é\C/:l\:A;;%\(/) Ta=25°C, 14 v
Current-Sense Section
trp Propagation Delay to Gate Output 100 200 ns
tminn Minimum On Time at No-Load g\éz;\;gfi/v Res=2kQ 1100 ns
tmince Minimum On Time in CC Mode Vvs=0V, Vcomv=2V 300 ns
VTH Threshold Voltage for Current Limit 1.3 \Y
Current-Error-Amplifier Section
Vir Reference Voltage 2.475 | 2.500 | 2.525 \%
li-sink Output Sink Current Vcs=3V, Vcom=2.5V 55 MA
ll-soURCE Output Source Current Ves=0V, Vecom=2.5V 55 MA
Vi-HeH Output High Voltage Ves=0V 45 vV

Continued on the following page...
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Electrical Characteristics (Continued)
Vpp=15V and Ta=-40°C~+125°C (Ta=T,), unless otherwise specified.

Symbol Parameter Conditions Min. | Typ. | Max. | Units
Voltage-Error-Amplifier Section
Vvr Reference Voltage 2.475| 2.500 |2.525 \Y,
VN Green-Mode Starting Voltage on COMV Pin | fs=fosc-2KHz, Vys=2.3V 2.8 \Y
Ve Green-Mode Ending Voltage on COMV Pin | fs=1KHz 0.8 \%
Iv-sink Output Sink Current Vvs=3V, Vcomv=2.5V 90 MA
Iv-source | Output Source Current Vvs=2V, Vcomv=2.5V 90 MA
VV-HGH Output High Voltage Vvs=2.3V 4.5 \%
Internal MOSFET Section
DCYmax | Maximum Duty Cycle 75 %
BVbss Drain-Source Breakdown Voltage Ip=250pA, Vgs=0V 600 \Y,
ABVpss /AT, | Breakdown Voltage Temperature Coefficient 122255(%%’ Referencg 0.6 V/°C
ls Maximum Continuous Drain-Source Diode 1 A
Forward Current
lsn Maximum Pulsed Drain-Source Diode 4 A
Forward Current
Rbs(on) Static Drain-Source On-Resistance Ip=0.5A, Vgs=10V 9.3 11.5 Q
VDs=6(°)OV, Ves=0V, 1 UA
Ipss Drain-Source Leakage Current > C
VDS=489V, Vas=0V, 10 UA
Tc=100°C
to-on Turn-On Delay Time®* \I_\/’EG)s:=235(;§)V o=1.1A, 7 24 ns
tr Rise Time 21 52 ns
tp-orF Turn-Off Delay Time 13 36 ns
te Fall Time 27 64 ns
Css  |Input Capacitance ;gii=’\2|\4/,zvos=25v 130 | 170 | pF
Coss Output Capacitance 19 25 pF
Over-Temperature-Protection Section
Totp Threshold Temperature for OTP 140 ‘ °C
Notes:

3. Pulse Test: pulse width = 300ps; duty cycle = 2%.
4. Essentially independent of operating temperature.
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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

Figure 1 shows the basic circuit diagram of a primary-
side regulated flyback converter, with typical waveforms
shown in Figure 25. Generally, discontinuous
conduction mode (DCM) operation is preferred for
primary-side regulation because it allows better output
regulation. The operation principles of DCM 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 (lgs) increases linearly from zero to the
peak value (o). 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 turn on.
While the diode is conducting, the output voltage (Vo),
together with diode forward-voltage drop (VE), are
apEIied across the secondary-side inductor (mestl
Np“) and the diode current (Ip) decreases linearly from
the peak value (lpkx 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 (Vw) begins to oscillate by the
resonance between the primary-side inductor (L) and
the effective capacitor loaded across MOSFET.

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
Na/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 (EA_V) compares the sampled
voltage with internal precise reference to generate error
voltage (Vcomv), which determines the duty cycle of the
MOSFET in CV mode.

Meanwhile, the output current can be estimated using
the peak drain current and inductor current discharge
time since output current is the same as the average of
the diode current in steady state.

The output current estimator detects the peak value of
the drain current by a peak detection circuit and
calculates the output current by the inductor discharge
time (tois) and switching period (ts). This output
information is compared with the internal precise
reference to generate error voltage (Vcom), which
determines the duty cycle of the MOSFET in CC mode.
With Fairchild’s innovative technique
TRUECURRENT™, constant current (CC) output can
be precisely controlled.

Of the two error voltages, Vcomv and Vcowmi, the smaller
determines the duty cycle. During constant voltage
regulation mode, Vcomv determines the duty cycle while
Vcowm is saturated to HIGH. During constant current
regulation mode, Vcom determines the duty cycle while
Vcowmvy is saturated to HIGH.

t DIS

Detector
Vo

Estimator

Ref

Primary-Side Regulation
Controller

Figure 24. Simplified PSR Flyback Converter Circuit
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Figure 25. Key Waveforms of DCM Flyback
Converter
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Temperature Compensation

Built-in temperature compensation provides constant
voltage regulation over a wide range of temperature
variation.  This internal compensation current
compensates the forward-voltage drop variation of the
secondary-side rectifier diode.

Green-Mode Operation

The FSEZ1016A uses voltage regulation error amplifier
output (Vcomv) as an indicator of the output load and
modulates the PWM frequency, as shown in Figure 26,
such that the switching frequency decreases as load
decreases. In heavy-load conditions, the switching
frequency is fixed at 43KHz. Once Vcowv decreases
below 2.8V, the PWM frequency starts to linearly
decrease from 43KHz to 550Hz to reduce the switching
losses. As Vcomv decreases below 0.8V, the switching
frequency is fixed at 550Hz and FSEZ1016A enters
“deep green” mode, where the operating current drops
to 1mA, reducing the standby power consumption.

Switching Frequen cy

A
43kHz
Deep
Green Green Mode Normal Mode
Mode
550H Z| -
Ll
0.8V 2.8V Vcomv

Figure 26. Switching Frequency in Green Mode

Leading-Edge Blanking (LEB)

At the instant the MOSFET is turned on, there is a high-
current spike through the MOSFET, caused by primary-
side capacitance and secondary-side rectifier reverse
recovery. Excessive voltage across the Rcs resistor can
lead to premature turn-off of the MOSFET. FSEZ1016A
employs an internal leading-edge blanking (LEB) circuit
to inhibit the PWM comparator for a short time after the
MOSFET is turned on. External RC filtering is not required.

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. FSEZ1016A has an internal frequency-
hopping circuit that changes the switching frequency
between 40.4kHz and 45.6kHz with a period of 3ms, as
shown in Figure 27.

Gate Drive Signal
] B [ ]
ot
] L L
St
] ] L
D t s T
45.6kH {IS
o z
3ms t=
Figure 27. Frequency Hopping
Startup

Figure 28 shows the typical startup circuit and
transformer auxiliary winding for a FSEZ1016A
application. Before FSEZ1016A begins switching, it
consumes only startup current (typically 10pA) and the
current supplied through the startup resistor charges the
Vpp capacitor (Cpp). When Vpp reaches turn-on voltage
of 16V (Vbp.on), FSEZ1016A begins switching, and the
current consumed increases to 3.5mA. Then, the power
required for FSEZ1016A is supplied from the
transformer auxiliary winding. The large hysteresis of
Vpp provides more hold-up time, which allows using a
small capacitor for Vpp.
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8
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GND Rs1

A W N -

cowmi vDD 6]
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Figure 28. Startup Circuit
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Protections

The FSEZ1016A has several self-protective functions,
such as Over-Voltage Protection (OVP), Over-
Temperature  Protection (OTP), and brownout
protection. All the protections are implemented as auto-
restart mode. When the auto-restart protection is
triggered, switching is terminated and the MOSFET
remains off. This causes Vpp to fall. When Vpp reaches
the Vpp turn-off voltage of 5V, the current consumed by
FSEZ1016A reduces to the startup current (maximum
10upA) and the current supplied startup resistor charges
the Vpp capacitor. When Vpp reaches the turn-on
voltage of 16V, FSEZ1016A resumes normal operation.
In this manner, the auto-restart alternately enables and
disables the switching of the MOSFET until the fault
condition is eliminated (see Figure 29).

Fault

Occurs
s Power

VDS on Fault Removed

(

NP

Operating CiJrrent
S

3.5mA“"':”"”.

10pA} e T . TP

Fault
Situation

Normal
Operation

Normal
Operation

Figure 29. Auto-Restart Operation

Vpp Over-Voltage Protection (OVP)

Vb over-voltage protection prevents damage from over-
voltage conditions. If the Vpp voltage exceeds 28V by
open-feedback condition, OVP is triggered. The OVP
has a debounce time (typical 250us) to prevent false
triggering by switching noise. It also protects other
switching devices from over voltage.

Over-Temperature Protection (OTP)
A built-in temperature-sensing circuit shuts down PWM
output if the junction temperature exceeds 140°C.

Brownout Protection

FSEZ1016A detects the line voltage using auxiliary
winding voltage since the auxiliary winding voltage
reflects the input voltage when the MOSFET is turned
on. The VS pin is clamped at 1.15V while the MOSFET
is turned on and brownout protection is triggered if the
current out of the VS pin is less than lys.uve (typical
180uA) during the MOSFET conduction.

Pulse-by-Pulse Current Limit

When the sensing voltage across the current sense
resistor exceeds the internal threshold of 1.3V, the
MOSFET is turned off for the remainder of the switching
cycle. In normal operation, the pulse-by-pulse current
limit is not triggered since the peak current is limited by
the control loop.
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Typical Application Circuit (Primary-Side Regulated Offline LED Driver)

Application

Fairchild Devices

Input Voltage Range

Output

Offline LED Driver

FSEZ1016A

90~265Vac

12V/0.35A (4.2W)

Features

High Efficiency (>74% at Full Load)

Tight Output Regulation (CC:+5%)

Efficiency (%)

150

180 210
Line Voltage (Vac)

270

——AC90V

—&— AC230V

—=—AC120V

——AC264V

Output Voltage (V)

200
Output current (mA)

250

Figure 30. Measured Efficiency and Output Regulation
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Figure 31. Schematic of Typical Application Circuit
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Typical Application Circuit (Continued)

Transformer specification

" Core: EE16
=  Bobbin: EE16
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PRI
1
tube
N1 ¢0.15x1x130TS
2 $0.4 x1x22TS TEX-E
5
N3 $0.15x1x35TS 6
4
El. (pin 4)
e EETE}E}E}h}hh.—TsT
N3 (5-4) 00000000000e
e P 3T
— 3T
E1(Coppre-4):0.025x7mmx1.1T
AT
NI1(2-1)
Pri side BOBBIN Sec side
Pin Specifications Remark
Primary-Side Inductance 2—1 1.95mH % 8% 100kHz, 1V
Primary-Side Effective Leakage 2—1 60uH Maximum | Short one of the secondary windings
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Physical Dimensions

warranty therein, which covers Fairchild products.

http:/Anwww.fairchildsemi.com/packaging/.
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Figure 32. 7-Lead, Small-Outline Integrated Circuit Package (SOIC)

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

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
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TRADEMARKS

The folowing indudes registered and unregistered tradermanks and service marks, owned by Fairchild Sermiconductor and/or its global subsidianes, and is not

intended to be an exhaustive it of all such trademarks

Auto-SPT™ F-PFS™ PowerTrench® The Power Franchise®
Build it Mow™ FRFET® PowerXsm™ the r
CorePLUS™ Slohal Power Resource”™ Programmable Active Droop™ 'fmnwg
CorePCWWER™ Green FRS™ QFE s
TinyBoost™
CROSSVOLT™ Green FPS™ e-Serigs™ Qsm™ T::yygﬁ Ekm
cTL™ Grnax™ Quist Serigg™ i f
Current Tragsfer Lagic™ GTom™ RapidCanfigure™ % E%CD)%PFOT“
EcoSPARK Iitelind A _(,-—-\) _ 7
Efficenttax™ ISOPLANAR™ i E Qﬁ\ui\l“rﬁi"
EZSWTCH™™ MegaBuck™ Saving our world, TR at 3 tirme™ TimAirem
""“ MICROCOUPLER™ Srnarthd ax™ TriFault Detect™
— MicroFET™ SMART START™ TRUECURREMNT™
@ MicroPakm SPM® pSeea™
MillerDrive™ STEALTH™
Fairchild® Mationh ax™ SuperFET™
Fairchild Semiconductor® Motion-SPw™ SupersOT™3 g
FACT Cuiet Series™ OPTOLOGIC® SUperSOTTG bHe
FACT® OFTOPLAMNAR® Uttra FRFET™
FAST® = SupersSoTT™E UniFET™
FoatCo i SuprehM O5™ O
e SyncFET™ ;

FETBench™ POP SPM™ Syne-Lock™ ;g&j'maﬂ“
Flashinter Power-SPm™ SYSTEM &
FPs™M GENERAL

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

DISCLAIMER

FAIRCHILD SEMICONCUCT CR RESERVES THE RIGHT TO MAKE CHANGES WTHOUT FURTHER NOTICE TC ANY PRCDUCTS HEREIN TO IMPRCWE
REUABILUTY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILTY ARISING QUT OF THEAPPLUICATICN OR USE OF ANY PRCOUCT OR
CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CCONYEY ANY UCENSE UNDER ITSPATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NCT EXPAND THE TERMS CF FAIRCHILD'S WORLDVWIDE TERM S AND CONDITICNS, SPECIFICALLY THE WARRANTY THEREIN,

WWHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IM LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE

BEXPRESSWRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION

As used herein:

1. Life support devices or systems are devices or systems which, (3] 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 to result in a significant injury of the user

safety or effectiveness.

2. A critical component in any component of a life support, device, ar
system whose failure to perform can be reasonably expected to
cause the failure of the life support device or system, or to affect its

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Comaration's Ant-Courterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated aon our external website, waane fairchildserni com,
under Sales Suppoart.

Counterfeiting of semicondudtor parts is a growing problermin the industry. All manufacturers of sermiconductor products are experiencng 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 manufactunng delays. Fairchild is taking strong measures to pratect ourselves and our customers from the proliferation of
counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either diredthy from Fairchild or frorm Authonized Fairchild Digtributors who are
listed by country on ourweh page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors are genuine parts, have
full traceahility, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-diate technical and praduct informsation.
Fairchild and our Authorized Distributors will stand behind all wamranties and will appropriately address any warranty issues that may arise. Fairchild will not provide
any warmanty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to corrbat this global problem and encourage our
customers to do their part in stopping this practice by huying 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

Advance Information . )
any mannerwithout notice.

Formmative / In Design

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild

R pdREton Semiconductar reserves the right to make changes at any time without notice ta improve design.

Preliminary

Datasheet cantains final specifications. Fairchild Semiconductor reserves the right to make changes

e at any time with out notice to improve the design.

Mo ldentification Meeded

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

Ohbsolete The datasheet is for reference information only.

Mat In Production

Rev. 140
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