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Features

Body Diode

External LVcc

Shutdown (TSD)

Applications

® PDPandLCD TVs

®  Desktop PCs and Servers
" Adapters

®  Telecom Power Supplies

®  Variable Frequency Control with 50% Duty Cycle

for Half-Bridge Resonant Converter Topology
"  High Efficiency through Zero \bltage Switching (ZVS)
®  Internal UniFET™s with Fast-Recovery Type

® Fixed Dead Time (350ns) Optimized for MOSFETs
®  Up to 300kHz Operating Frequency
®  Auto-Restart Operation for All Protections with An

®  Protection Functions: Over-Voltage Protection
(OVP), Over-Current Protection (OCP), Abnormal
Over-Current Protection (AOCP), Internal Thermal
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FSFR-US Series — Fairchild Power Switch (FPS™)
for Half-Bridge Resonant Converters

Description

The FSFR -US seri es a rea high ly inte grated p ower
switches de signed for high-efficiency ha If-bridge
resonant co nverters. O ffering ev erything ne cessary to
build a reliable and robust resonant converter, the FSFR-
US seri es si mplifies de signs and improves prod uctivity,
while improv ing perf ormance. T he FSFR -US serie s
combines power MOSFETSs with fast-recovery type body
diodes, a high-side gate-drive circuit, an accurate current
controlled oscillator, frequency limit circuit, soft-start, and
built-in pr otection fu nctions. T he high- side gat e-drive
circuit has a common-mode noise cancellation capability,
which gu arantees st able o peration w ith ex cellent noise
immunity. The fast-recovery body diode of the MOSFETs
improves rel iability aga instabn ormal ope ration
conditions, w hile minimizing the e ffect of the rev erse
recovery. U singth ez ero-voltage-switching ( ZVS)
technique dramatically reduces the switching losses and
efficiency i s significantlyi mproved. T he ZVS  also
reduces the switching noise noticeably, w hich al lows a
small-sized Electromagnetic Interference (EMI) filter.

The FSFR-US series can be applied to various resonant
converter to pologies such as ser ies re sonant, para llel
resonant, and LLC resonant converters.

Related Resources

AN4151 — H alf-bridge LLC Resonant Converter D esign
using FSFR-Series Fairchild Power Switch (FPS™)

Ordering Information

Operating Maximum Output Power Maximum Output
Part Number Package Junction Rbs(on_Max) without Heatsink Power with Heatsink
Temperature (Vin=350~400V) 2 (Vin=350~400V)"?
FSFR2100US 0.51Q 180W 400W
FSFR1800US 9-SIP 0.95Q 120W 260 w
FSFR1700US 1.250 100W 200 w
-40 to +130°C
FSFR2100USL 0.51Q 180W 400 W
9-SIP
FSFR1800USL L-Forming 0.95Q 120W 260 w
FSFR1700USL 1.250 100W 200 w
Notes:

1. The junction temperature can limit the maximum output power.
2. Maximum practical continuous power in an open-frame design at 50°C ambient.
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Application Circuit Diagram

Block Diagram
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Figure 1. Typical Application Circuit (LLC Resonant Half-Bridge Converter)
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Pin Configuration

Pin Definitions

N L
1 2 45678 9 10

3
bL R; SG LVcc Verr
AR CS PG HVcc

\"/

Figure 3. Package Diagram

Pin # Name Description

1 VoL This is the drain of the high-side MOSFET, typically connected to the input DC link voltage.
This pin is for discharging the external soft-start capacitor when any protections are

2 AR triggered. When the voltage of this pin drops to 0.2, all protections are reset and the
controller starts to operate again.
This pin programs the switching frequency. Typically, an opto-coupler is connected to control

3 Ry o .
the switching frequency for the output voltage regulation.

4c S This pin senses the current flowing through the low-side MOSFET. Typically, negative
voltage is applied on this pin.

5 SG This pin is the control ground.

6 PG This pin is the power ground. This pin is connected to the source of the low-side MOSFET.

7LV cc This pin is the supply voltage of the control IC.

8N C No connection.

9H Vce This is the supply voltage of the high-side gate-drive circuit IC.

10V CTR This is the drain of the low-side MOSFET. Typically, a transformer is connected to this pin.
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Absolute Maximum Ratings

Stresses ex ceeding th e a bsolute maximum rati ngs m ay d amage th e d evice. T he dev ice may not fu nction orbe
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. Ta=25°C unless otherwise specified.

Symbol P arameter Min. Max. Unit
Vs | Do e votage v
LVee Low-Side Supply Voltage -0.3 25.0 \Y,

HVcc to Verr H o igh-Side Vec Pin to Low-Side Drain Voltage -0.3 25.0 V

HVce High-Side Floating Supply Voltage -0.3 525.0 V

Var Auto-Restart Pin Input Voltage -0.3 LVce \%

Vcs Current Sense (CS) Pin Input Voltage -5.0 1.0 \%

VRt Rt Pin Input Voltage -0.3 5.0 \%

dVcrr/dt Allowable Low-Side MOSFET Drain Voltage Slew Rate 50 V/ns

FSFR2100US/L 12.0

Po Total Power Dissipation®® FSFR1800US/L 11.7 w
FSFR1700US/L 11.6

1) Maximum Junction Temperature“” +150 oc
Recommended Operating Junction Temperature“) -40 +130

Tstc Storage Temperature Range -55 +150 °C

Notes:

3. Per MOSFET when both MOSFETSs are conducting.

4. The maximum value of the recommended operating junction temperature is limited by thermal shutdown.
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Absolute Maximum Ratings (Continued)

Symbol P ‘ arameter Min. Max. Unit
MOSFET Section
Vber Drain Gate Voltage (Rgs=1MQ) 500 Vv
Ves Gate Source (GND) Voltage +30 \%
FSFR2100US/L 32
lom Drain Current Pulsed® | FSFR1800US/L 23 A
FSFR1700US/L 20
Tc=25°C 10.5
FSFR2100US/L
Tc=100°C 6.5
. . Tc=25°C 7.0
Ip Continuous Drain Current | FSFR1800US/L A
Tc=100°C 4.5
Tc=25°C 6.0
FSFR1700US/L
Tc=100°C 3.9
Package Section
Torque Recommended Screw Torque 5~7 kgf-cm
Notes:
5. Pulse width is limited by maximum junction temperature.
Thermal Impedance
Ta=25°C unless otherwise specified.
Symbol P arameter Value Unit
FSFR2100US/L 10.44
Junction-to-Case Center Thermal Impedance o
8uc (Both MOSFETs Conducting) FSFR1800US/L 10.68 C/W
FSFR1700US/L 10.79
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Electrical Characteristics

Ta=25°C unless otherwise specified.

Specifications

Symbol Parameter Test Conditions Unit
Min. | Typ. ‘ Max.
MOSFET Section
BVpss D rain-to-Source Breakdown Voltage SR TA=25°C 500 Vv
I0=200pA, Ta=125°C 540
FSFR2100US/L | Ves=10V, Ip=6.0A 0.41 0.51
Roson) O | n-State Resistance | FSFR1800US/L | Ves=10V, Ip=3.0A 0.77 0.95 Q
FSFR1700US/L |Vgs=10V, Ip=2.0A 1.00 1.25
FSFR2100US/L X@f;z\éiz'%dg;} qu'OA’ 120
| oy Dlode Reyese | eserisonusi | 50N e 0 .
FSFR1700US/L Xfi,i%i:'i"&"&fﬁ?’ 160
Supply Section
Ik Offset Supply Leakage Current H-Vce=Vcetr=500V 50 MA
IgHVce Q | uiescent HV e Supply Current (HVccUV+) - 0.1V 50 120 MA
loLVce Q | uiescent LVec Supply Current (LVccUV+) - 0.1V 100 200 MA
loHVee | Operating HVee Supply Current fosc=100KHz 6 9 mA
(RMS Value) No Switching 100 | 200 | pA
lLVee | Operating LVcc Supply Current fosc=100KHz ’ 11 mA
(RMS Value) No Switching 2 4 mA
UVLO Section
LVccUV+ | LVcece Supply Under-Voltage Positive Going Threshold (LVcc Start) 11.2 12.5 13.8 \%
LVccUV- | LVee Supply Under-Voltage Negative Going Threshold (LVcc Stop) 8.90 10.0 111 \%
LVccUVH | LVcee Supply Under-Voltage Hysteresis 2.50 \Y
HVccUV+ HV  cc Supply Under-Voltage Positive Going Threshold (HVcc Start) 8.29.2 10.2 \Y
HVccUV- | HVce Supply Under-Voltage Negative Going Threshold (HVcc Stop) 7.8 8.7 9.6 \Y
HVccUVH | HVce Supply Under-Voltage Hysteresis 0.5 \%

© 2009 Fairchild Semiconductor Corporation
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Electrical Characteristics (Continued)
Ta=25°C unless otherwise specified.
Symbol Parameter Test Conditions Specifications U nt
Min T| yp ‘ Max
Oscillator & Feedback Section
VRt V-1 Converter Threshold Voltage 1.5 20 2.5 \Y
fosc Output Oscillation Frequency R1=5.2KQ 94 100 106 KHz
DC Output Duty Cycle 48 50 52 %
fss Internal Soft-Start Initial Frequency Ei:?;ﬁéomz 140 KHz
tss Internal Soft-Start Time 2 34 ms
Protection Section
Vessh | Beginning Voltage to Discharge Css 0.9 1.0 1.1 \Y,
Vesst | Beginning Voltage to Charge Css and Restart 0.16 0.20 0.24 \Y
Vovwe LV cc Over-Voltage Protection L-Vce > 21V 21 23 25 \%
Vaocer | AOCP Threshold Voltage AV/At=-0.1V/us -1.0-0.9 -0.8 \Y,
tsao | AOCP Blanking Time® X{}j Ai:{g‘_’%ps 50 ns
Vocp | OCP Threshold Voltage V/At=-1V/us -0.64 -0.58 -0.52 \Y
tso | OCP Blanking Time®® Xf/j :tzv‘;f;/’ps 1015 20 | us
ton | oy Time (W Side) Detecting from Vaoce | yxt=qvjps 250 400 | ns
Tsp Thermal Shutdown Temperature(ﬁ) 120 135 150 °C
Dead-Time Control Section
DrD | ead Time™ | | 350 | | ns
Notes:
6. This parameter, although guaranteed, is not tested in production.
7. These parameters, although guaranteed, are tested only in EDS (wafer test) process.
© 2009 Fairchild Semiconductor Corporation www._fairchildsemi.com
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FSFR-US Series — Fairchild Power Switch (FPS™) for Half-Bridge Resonant Converter

Typical Performance Characteristics

These characteristic graphs are normalized at Ta=25°C.
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Figure 5. Switching Frequency vs. Temperature

Figure 4. Low-Side MOSFET Duty Cycle

vs. Temperature
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Figure 7. High-Side Vcc (HVcec) Stop vs. Temperature

Figure 6. High-Side Vcc (HVcc) Start vs. Temperature
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FSFR-US Series — Fairchild Power Switch (FPS™) for Half-Bridge Resonant Converter
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Functional Description

1. B asic O peration: FSFR-US seriesis designedto
drive high-side and low-side MOSFETs complementarily
with 50% duty cy cle. A fix ed dead ti me of 3 50ns is
introduced between consecutive transitions, as shown in
Figure 15.

Dead time
— | —

High side
MOSFET
gate drive

Low side
MOSFET
gate drive

time

Figure 15. MOSFETs Gate Drive Signal

2. Internal O scillator: FS FR-US ser ies e mploys a
current-controlled oscillator, as s hown in Fig ure 16 .
Internally, the voltage of Rt pin is regulated at 2V and the
charging / discharging current for the oscillator capacitor,
Cr, is o btained by copying the current flowing out of t he
Rt pin ( lctc) u singa current mirr or. T herefore, th e
switching frequency increases as Icrc increases.

S
| 3v o,
i\ D7>_|7

Divider

ICTC
—

VREF

2lere
L~

Gate drive

Figure 16. Current Controlled Oscillator

3. Frequen cy Setting : Figu re 17 s hows th e ty pical
voltage gain curve of ar esonant converter, w here the
gain is inversely proportional to the switching frequency
in the ZVS r egion. The output voltage can be regulated
by modulating the switching frequency. Figure 18 s hows
the typical circuit configuration for th e Rt pin, where the
opto-coupler tra nsistoris connected t o the R 1 pin to
modulate the switching frequency.

The minimum switching frequency is determined as:

grin _22KQ 00 44) (1)

min
Assuming th es aturation
transistoris 0.2V, the maximum switching frequency is

voltage of o pto-coupler

f min f normal f max f SS

S

12
- \‘:—\
A
B N~ \p\
Soft-start
0.8
A \
0.6 v / A

60 70 80 90 100 110 120 130 140 150
Frequency (kHz)

Figure 17. Resonant Converter Typical Gain Curve

VDL

—

FSFR-US
il L
- 1L, 1%

[
[

Figure 18. Frequency Control Circuit

To prevent ex cessive inrush curre nt an d ov ershoot of
output voltage during startup, increase the voltage gain
of the re sonant converter progr essively. Si nce the
voltage gai no ft her esonant c onverteri si nversely
proportional to th e switching frequency, the soft-start is
implemented by sweeping down the sw itching frequency
from an initial hi gh fr equency ( f'SS) until the out put
voltage i s established. T he s oft-start cir cuit is made by
connecting R-C series network on the Rt pin, as shown
in Figure 18. FSFR-US series also has an internal soft-
start for 3ms to reduce the current overshoot during the
initial cycles, which adds 40kHz to the initial frequency of
the external soft-start circuit, as shown in Figure 19. The
initial frequency of the soft-start is given as:

determined as: f155 = (ifﬂ + 5§£) x100+ 40 (kHz) (3)
min SS
frnex :4(75'2"09 4.68 )x100( Hz) )
Rﬁn max
© 2009 Fairchild Semiconductor Corporation www.fairchildsemi.com
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It is ty pical to set the initial frequency of soft-start two to
three times th e resonant frequency (fo) of the r esonant
network.

The soft-start time is t hree to four tim es of t he RC time
constant. The RC time constant is as follows:

7=Rgs *Css

(4)

fs

f Iss
I 40kHz
0 .

Control loop
take over

[ ‘

time

Figure 19. Frequency Sweeping of Soft-Start

4. Self A uto-Restart: The FSFR-US serie s can re start
automatically ev en tho ugh a ny bui It-in pro tections are
triggered with external supply voltage. As can be seen in
Figure 2 0 a nd Fig ure 21, once a ny prot ections are
triggered, M 1 sw itch turn s on and V-I converteri s
disabled. C ss start s to b e discharged until V css a cross
Css drops to Vcsst- T hen, all prote ctions ar e re set, M 1
turns off, and V-l converter resumes at the same time.
The FSFR-US starts switching again with soft-start. If the
protections oc cur w hile V ¢cssis u nder V csst and  Vessh
level, th e sw itching i s ter minated i mmediately, V css
continues t o i ncrease un til re aching V cssh, then C ssis
discharged by M1.

\
I I
! I
} 2v }
Rr| | | 'H = disable
5]
[
I
% Rinin Ree ‘

4

Ces

Switching
Shutdown

Figure 20. Internal Block of AR Pin

After protections trigger, FSFR-US is disabled during the
stop-time, t siop, W here V css d ecreases and r eaches to
Vcsst. The stop-time of FSFR-US can be estimated as:

tstop =Css * {Rss =Rmin 11 5kQ (5)

For the soft-start time, ts it can be set as Equation (4).

(@ (b) (a) (b) (a) (b)
LVee

Var

/\

~_ |

<

Y.

<
tstop tsis

(a) Protections are triggered, (b) FSFR-US restarts

Figure 21. Self Auto-Restart Operation

5. Protection Circuits: The FSFR-US series has several
self-protective functions, such as Over-Current Protection
(OCP), Abnormal Over-Current Protection (AOCP), Over-
Voltage Protection (OVP), and Thermal Shutdown (TSD).
These protections are auto-restart m ode pro tections as
shown in Figure 22.

Once a fault condition is detected, switching is terminated
and the MOSFETSs remain off. When LVcc falls to the LVcc
stop voltage of 10V or AR signal is HIGH, the protection is
reset. T he FSFR -US resumes normal operation w hen
LVcc reaches the start woltage of 12.5V.

LVee
{7}

LVce good Internal
Vrer Bias
10/12.5Vo

Auto-restart
ocp protection
AOCP — Switching
OVP ) s Q > Shutdown
TSD R -Q

LVece good

AR [2

Figure 22. Protection Blocks

5.1 O ver-Current Pr otection (O CP): W hen the
sensing pi n v oltage dr ops below -0.58V, O CPis
triggered and the MOSFETSs remain off. This protection
hasa shutdownti medel ayof 1. 5us to prevent
premature shutdown during startup.

5.2 A bnormal O ver-Current Protection (A OCP): If
the sec ondary rectifier diodes are shor ted, large
current with extremely high di/dt can flow through the
MOSFET before O CP is trig gered. AOCP is tri ggered
without shutdown delay when the se nsing pin voltage
drops below -0.9V.

© 2009 Fairchild Semiconductor Corporation
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5.3 Over-Voltage Protection (OVP): When the LVcc
reaches 23V, OVP is triggered. This protection is used
when auxiliary winding of the transformer to supply Vcc
to FPS is utilized.

5.4 Therm al Shutd own ( TSD): The MOSFETs and
the control IC in o ne package makes it e asy for the
control IC to de tect the abnormal ov er-temperature of
the M OSFETSs. If the tem perature exceeds
approximately 130°C, the thermal shutdown triggers.

6. Current Sen sing Us ing Resistor: FSFR-US serie s
senses drain current as a negative voltage, as shown in
Figure 23 and Figure 24. H alf-wave sensing allows low
power dissipation in the sensing resistor, while full-wave
sensing has less switching noise in the sensing signal.

|
Np Ns
| .
Z_'_ZZ _{»— Ns
Control§
Ic |
V, i
od S
Fe LA
7R*+ 7 4 -
= v
Ids I VCS
ARV
Figure 23. Half-Wave Sensing
Ids
VCS
+
ora ’V— Cr
Control :' |
IC | .
Ves »J Np Ns
o
i cs —{}_ )
- R I Ns
AW
= < |d5¢> -

Figure 24. Full-Wave Sensing

7. PCB L ayout G uidelines: D uty unb alance pro blems
may oc curdu etot hera diated no isef rom main
transformer, the inequality of the se condary side leakage
inductances of main tr ansformer, and s o on. Amo ng
them, it is one of the dominant reasons that the control
components in the vicinity of Rt pin are e nclosed by the
primary currentf lows patt ernon PC B layout. T he
direction of the magnetic field on the components caused
by the primary current flow is changed when the high-and
low-side MOSFET turn on by turns. T he magnetic fields
with opposite directions induce a current through, into, or
out of the R 1 pin, which makes the tur n-on du ration of
each M OSFET different. It is strongly recommended to
separate the control components in the vicinity of Rt pin
from th e pri mary curr ent fl ow pattern on PC B lay out.
Figure 25 shows an example for the duty-balanced case.

Figure 25. Example for Duty Balancing

© 2009 Fairchild Semiconductor Corporation
FSFR-US Series « Rev.1.0.2

12

www.fairchildsemi.com

SalI8S SN-Y4S4

18119AU0D JUuRUOSDY 8b6pIig-JeH 10} (w1 Sd) YOUMS Jamod pliydlre



Physical Dimensions
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3.00
( (1.70) = (1.20)
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R0S55 . [ 1750
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NOTES: UNLESS OTHERWISE SPECIFIED
A) THIS PACKAGE DOES NOT COMPLY
TO ANY CURRE NT PACKAGING STANDARD.
B) ALL DIMENSIONS ARE IN MILLIMETERS.
C) DIMENSIONS ARE EXCLUSIVE OF BURRS,
MOLD FLASH, AND TIE BAR EXTRUSIONS.

SIPMO DAAO9revA
Figure 26. 9-SIP Package

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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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
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NOTES: UNLESS OTHERWISE SPECIFIED
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C. DIMENSIONS ARE EXCLUSIVE OF BURRS,
MOLD FLASH AND TIE BAR PROTRUSIONS.
D. DRAWING FILE NAME: MODOSADREW1.

Figure 27. 9-SIP L-Forming Package
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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SEMICONDUGCTOR®

TRADEMARKS

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

AccuPower™ F-PFS™ Power-SPmT™ SYSTEM ®*
Auto-SPM™ FRFET® PowerTrench o GPENEMF'- hise®
Build it Mo Global Power Resource™ Powerxs™ ﬁ.e DWET Franthiss
CarePLLIS™ Green FRS™ FProgrammahble Active Droop™ p wer-
CarePCWWER™ Green FPS™ e-Serigs™ QFET® franchisa
CROSSVOLT™ G g Qsm™ TinyBoost™
CTL™ STO™ Cluiet Serigs™ TinyBuck™
Current Transfer Lagic™ Intellibd AxTm RapidConfigure™ TinyCalc™
DEUXPEEDC® ISOPLANART -'\j“‘ TinyLogic®
Dual CDDlTM® MegaBuck™ Saving our world, TmWANIKMA at a time™ T!NYOPT?;M
EcoSPARK MICROCOUPLER™ Signal\ise™ TinyPower
Efficienthl ™ WicroFET™ Srmarthize T? Py PR T
ESB%TM M@CroF’akTM SMART START™ Ti IjW\p'"\l"I re™

MicroPak2m™ Spp® TriFault Detect™
Fairchild® Bl rive™ STEALTH™ JURLECURRENT™
Fairchild Serniconductor® moi!onr\g&;mm SuperFET™ =
FACT Quiet Series™ Ogtmi‘Tm Super30T™M.3 L

S SOT™-6

Eig: OPTOLOGIC® | SEEEFSOTT“-B UHC®
FastvCore™ OPT%PLANAR SupreMos® Ultra FREET™
FETBench SyncFET™ UniFET™
Flashitriter™ Sync-Lock™ VoK

PDF SPMT Yisualhdaxm
FPg™

}{STM

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

DISCLAIMER

FAIRCHILD SEMICCNDUCTCR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NCTICE TO ANY PRODUCTS HEREIN TG IMPROVE
RELIABILTY, FUNCTICN, OR DESIGN. FAIRCHILD DOES NOT ASSUMEANY LIABILITY ARISING QOUT OF THEAPPUCATION ORUSE CF ANY PRODUCT OR
CIRCUIT DESCRIBED HEREIN, NEIMTHER DOES [T CONYVEY ANY LICENSE UNDER TS FATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECQIFICATIONS DO NOT EXPAND THE TERMS CF FAIRCHILD'S WORLDWIDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY THEREM,
WHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

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

As used herein:

1. Life support devices or systems are devices or systemswhich, (a) are
intended for surgical implant into the body or (h) 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 reasonahly

expected to result in a significant injury of the user.

safety or effectiveness

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

ANTI-COUNTERFEITING POLICY

S8lI8S SN-Y4S4

Fairchild Semiconductar Comporation's AntFCounterfeiing Folicy. Fairchild's Ant-Counterfeiting Policy is also stated on our extermnal website, v fairchild semi.com,
under Sales Support.

Courterfeiting of semicondudtar partsis a growing problermin the industry. All manufacturers of semiconductor products are expenencng counterfeiting of their parts.
Customerswho inadvertenty purchase counterfeit parts expenence many problemns such as loss of brand reputation, substandard performance, failed applications,
and increased cost of produdtion and manufactunng 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 Authonzed Fairchild Distributors who are
listed by country on ourweb page cted above Products customers buy either fram Fairchild diredtly or from Autharized Fairchild Distributors are genuine parts, hawve
full traceahility, meet Fairchid's quality standards for handling and storage and provide accessto Fairchild's full range of up-to-date technical and product information.
Fairchild and our Authorized Distributors wall stand behind all warranties and will appropriately address any warranty issues that 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 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

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

Datasheet contains preliminary data; supplementary data will he published at a later date. Fairchild
Semiconductor reserves the right to make changes at any time without notice to improve design.
Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make changes
at any time without notice to improve the design.

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

Advance Information Farmative / In Design

Preliminary First Production

Mo ldentification Needed | Full Production

Ohsalete Mot In Production
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