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Highly Integrated Synchronous Rectification Combination
Controller for Quasi-Resonant PWM Controller

Features Description

®  Highly Integrated Synchronous Rectification (SR) The highly integrated FSR510 combines a low Rps.on
Combination Controller, Combining MOSFET and MOSFET and synchronous rectification (SR) controller.
SR Controller Its high-level of integration allows design of a cost-

) effective power supply with fewer external components.
®  Built-In Ultra-Low Rps.on MOSFET

. o ) . The proprietary, innovative, linear-predict timing control
" Internal Linear-Predict Timing Control is Specially

technique provides synchronous rectification control for

Designed for Quasi-Resonant (QR) and ) flyback converters operating in Quasi-Resonant (QR)
Discontinuous Conduction Mode (DCM) Operation mode and Discontinuous Conduction Mode (DCM). The
" Internal Green-Mode Operation for Better No-Load benefits of this technique include simple control
Power Consumption method, no current-sense circuitry, and PWM frequency
) . . tracking with secondary-side winding detection. At light-
" PWM Frequency Tracking with Secondary-Side load condition, the FSR510 enters green mode, where
Winding Detection FSR510 stops switching operation and shuts down the
" Ultra-Low Vpp Operating Voltage (5.3~25V) for majqr .internal block to maintain the power consumption
Various Output Voltage Applications at minimum level.
= Ultra-Low Green-Mode Operating Current: The FSR510 can be used with flyback converters using
0.8mA (Typical) existing QR PWM controllers (FAN6300, FAN692x).

"  Vpp Pin Over-Voltage Protection
®  Gate Driver Clamp: 12V (Typical)
"  T0220-6L Package Related Application Notes

] . ®  AN6085- Secondary Synchronous Rectifier for
Appllcatlons Quasi-Resonant Controllers

® AC/DC Notebook Adapters
"  Open-Frame SMPS
" Battery Charger

Ordering Information
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Operating .
Part Number | Temperature MOSFET | MOSFET Package |@ Eco Status Packing
Rps.on BVpss Method
Range
FSR510R09GZ -40 to +105°C ImQ 100V TO-220-6L RoHS Tube
@ For Fairchild’s definition of Eco Status, please visit: http://www.fairchildsemi.com/company/green/rohs_green.html.
© 2009 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Application Diagram
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Figure 1. Typical Application Circuit
Block Diagram
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Figure 2. Functional Block Diagram
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Marking Information

O F : Fairchild Logo
Z: Plant Code

F 2xxvy XX: Year Code
R510RAAPM YY: Week Code

- NwhOd

Pin Configuration

Pin Definitions

AA: MOSFET RDS-ON
P: Z=Pb Free
M: Manufacture Flow Code

Figure 3. Marking Diagram

16 LPC

15 RES
1 4 AGND

O 13 VDD
|| 11 DET

Figure 4. Pin Configuration

Pin# | Name | Description

1 DET Drain Terminal. High-voltage MOSFET drain connection.

2 GND Ground. MOSFET source connection.
Supply Voltage. The supply voltage pin for internal controller. The threshold voltages for

3 VDD startup and turn-off are 4.8V and 4.5V, respectively. The operating current is lower than 8mA
under normal operation.

4 AGND Signal Ground.
Reset Control of Linear Predict. RES pin is used to detect output voltage level through a

5 RES voltage divider. An internal current source, IpiscHr is modulated by this voltage level on the
RES pin.
Control of Linear Predict. The LPC pin is used to detect the voltage on the secondary

6 LPC winding during the primary-side MOSFET turn-on period. An internal current, Icxr is modulated
by the voltage level on the LPC pin.

© 2009 Fairchild Semiconductor Corporation www.fairchildsemi.com

FSR510 * Rev. 1.0.1
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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.

Recommended Operating Conditions

1. All voltage values, except differential voltages, are given with respect to GND pin.

Symbol Parameter Min. Max. Unit
Vob DC Supply Voltage 30 \%
Vv DET 100 Y
Vi LPC, RES -0.3 7.0 \Y
Po Power Dissipation 45 w

T, Operating Junction Temperature +150 °C
Tstc Storage Temperature Range -55 +150 °C
TL Lead Temperature (Soldering, 10 Seconds) +260 °C
Human Body Model, JESD22-A114 4.00
ESD kV
Charged Device Model, JESD22-C101 1.25
Note:

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

© 2009 Fairchild Semiconductor Corporation

FSR510 * Rev. 1.0.1

www.fairchildsemi.com
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Electrical Characteristics

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

Symbol Parameter Conditions Min. Typ. Max. Units
Vop \C/:glrgggously Operating Vop.orr 25 v
Vpp-oN Turn-On Threshold Voltage 4.3 4.8 5.3 \Y,
Vbp-oFF Turn-Off Threshold Voltage 4.0 45 5.0 \%
. Vpp=15V, DET=50KHz,
Ipp-0P-1 Operating Current MOSFET Ciss=6185pF 7 8 mA
Operating Current in Green _
Ipb-GREEN Mode Vop=15V, 0.8 1.0 mA
lbp-sT Startup Current Vop< Vbp-oN 150 200 pA
Vbp-ovp Vpp Over-Voltage Protection 255 V
Vop.oveysT Hysteresis Voltage for Vpp 192 17 29 v
OovP
tvop-ove Vpp OVP Debounce Time 20 50 80 us
Output Driver for Internal SR MOSFET Section
Vy Output Voltage Maximum 12 14 v
(Clamp)
VoL Output Voltage Low Vpp=6V, lo=50mA 0.5 \Y,
Von Output Voltage High Vop=6V, lo=50mA 4 \%
VDD=12V, C|_=6nF,
. . Out=2V~9V 30 70 120
tr Rising Time TR ——— ns
pp=bV, LL=bnk,
Out=0.4V~4V 70 120 1Y
VDD=12V, C|_=6nF,
. . Out=9V~2V 30 50 100
te Falling Time TE——— ns
pp=bV, LL=bnk,
Out=4V~0.4V 50 90 189
teo-HicH-LPc | Propagation Delay to Out High |tr: OV~2V, Vpp=12V 200 250 300 ns
tro-Low-Lrc | Propagation Delay to Out Low te: 100%~90%, 130 180 230 ns
i ) VDD=12V
ton-mAx Maximum On Time 20 22 24 V&
tinHiBIT Gate Inhibit Time 2.5 us
LPC SECTION
Vipc-source | Lower Clamp Voltage Source lpc=1pA 0.35 \Y,
ILpc-source | LPC Source Current Vipc=0V 80 100 120 MA
Linear Operation Range of
Virc LPC Pin Voltage Vbp>5V 0.8 4.4 Vv
Ratio,ec | LPC Transfer Ratio to I.pc 4.5 5.0 5.5 WAN
Vircen | SR Enabled Threshold Voltage 3’(‘)):75’;!0*0'1’ Vo=18V. | 1125 | 1225 | 1325 v
Threshold Voltage on LPC 0.05°Vo+0.1, Vo=15V,
VLPC-TH-HIGH Rising Edge Vo=Voo 0.75 0.85 0.95 \Y,
Minimum LPC Time to Enable v ding t
tiecen | the SR Gate Lpc-EN According fo 0.85 1 1.15 us

VpeT>VDET-TH-HIGH

Vbb

Continued on the following page...

© 2009 Fairchild Semiconductor Corporation
FSR510 * Rev. 1.0.1
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Electrical Characteristics

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

2. Guaranteed by design.
3. Pulse test: pulse width <300us, duty cycle =2%.
4. Essentially independent of operating temperature typical characteristics.

Symbol Parameter Conditions Min. Typ. Max. Units
RES SECTION
The Threshold Voltage of Vres
VReseN to enable SR MOS 0.5 v
t The Debounce Time for 50 s
RESLOW | pisable RES Function H
Linear Operation Range of
Vres RES Pin Voltage Voo>5V 0.8 44 v
Ratiores VRes Transfer Ratio to Ires 0.9 1.0 1.1 MAN
RatioLrc.res E;tlo between LPC and RES 475 5.00 5.95
GREEN MODE SECTION
tereeN-oFF Eésa(i/f;a(rgg;r_n,\iotggcm to 5.1 5.8 6.5 us
torEEnon | Enter Groon-Mode. 43 | 48 | 53 ps
t Cycle Time to Enter/Leaving 9 times
GREEN-TIME Green-Mode?
MOSFET Section
Drain-Source Breakdown IpeT=250pA, Vpp=0V,
Bvoss Voltage Tc=25°C 100 Y
Breakdown Voltage IpeT=250pA, o
ABvoss/AT, Temperature Coefficient Referenced to 25°C 0.1 -
RDS(ON) (S)t:‘_tgez{satlanr;geource Vpp=15V, lper=75A 7.2 9.0 mQ
Vpet.enp=100V, 1
| Drain-Source Leakage Vop=0V A
DSS C t _
Sien Vper-enp=100V, 500
Vop=0V, Tc=150°C
tp-on Turn-On Delay Time 107 224
tr Turn-On Rise Time ¥DET_'<133[\’/‘<§?8V' lo=75A 322 655
DD= ns
tp-oFF Turn-Off Delay Time 166 342
tr Turn-Off Fall Time 149 309
Notes:

© 2009 Fairchild Semiconductor Corporation

FSR510 * Rev. 1.0.1
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Functional Description

Basic Operation Principle of QR flyback
converter with FSR510

shown in Figure 6.

Vin — |
—Y

— 1

VOUT

Figure 5. Typical Application Circuit

Figure 5 shows the simplified circuit diagram of flyback
converter using FSFR510. Typical waveforms are

Figure 6. Typical Waveforms
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The basic operations
converter with SR are:

e During the primary-side MOSFET ON time (tem.on),
input voltage (Vin) is applied across the primary-side
inductor (Lm). Then MOSFET current (Ips) increases
linearly from zero to the peak value. During this time,
the DET pin voltage is the sum of output voltage
(Vour) and the reflected input voltage (Vin/n).

e When the primary-side MOSFET is turned off, the
energy stored in the inductor forces the body diode
of SR MOSFET to be turned on. Then the DET
voltage drops to almost zero and the SR controller
turns on SR MOSFET. During this period, the current
through SR linearly decreases to zero. By linear
predict control, the SR MOSFET is turned off just
before the SR current reaches zero and the current
continues flowing through the body diode of SR
MOSFET until it reaches zero.

¢ When the SR MOSFET body diode current reaches
zero, SR MOSFET body diode is naturally reverse
biased and DET voltage begins to oscillate by the
resonance between the primary-side inductor (Ln)
and effective capacitance loaded across MOSFET
with an amplitude of output voltage, as shown in the
second waveform of Figure 6. The QR flyback
converter turns on the primary-side MOSFET when
DET voltage reaches its peak by resonance.

of quasi-resonant flyback

Linear Predict Timing Control

The SR MOSFET is turned on when the SR MOSFET
body diode starts conducting and DET voltage drops to
zero. FSR510 uses LPC pin with a voltage divider to
sense the DET voltage and the threshold voltage for
LPC to trigger SR MOSFET is 0.05Vour+0.1, as shown
in the third waveform of Figure 6.

The SR MOSFET is turned off just before the SR
current reaches zero by linear predict timing control. To
guarantee the proper operation SR, it is important to
turn off SR MOSFET just before SR current reaches
zero so that the body diode of SR MOSFET is naturally
turned off. Figure 7 shows the internal block for linear
predict timing control.

SR MOSFET
Gate Drive

0.075 Vgyr Tum-o
V,
DET S Ql PWM e
1us Block
B 0.05 )y _
+ R Q- Turn-OFF
R1 p Ver R3
Enable v i K
i i
6] o CH_R» DISCHR = [5 RES
LPC SuANV 9 1uAN
o

o e T e

Figure 7. Linear Predict Block

© 2009 Fairchild Semiconductor Corporation
FSR510 * Rev. 1.0.1
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The linear predict timing control circuit generates a
replica (Vcr) of magnetizing current of flyback
transformer using internal timing capacitor (Ct), as
shown in Figure 7. Using the internal capacitor voltage,
the inductor discharge time (tLois) can be detected
indirectly, as shown in the last waveform of Figure 6.
When Cr is discharged to zero, the SR controller turns
off the SR MOSFET.

The voltage-second balance equation for the primary
side inductance of flyback converter is given as

VIN 'tPM.ON = n'VOUT 'tL.Dls (1

Then, the inductor current discharge time is given as:

V,, -t
tpis = — (2)
n 'VOUT

When the voltage scale-down ratio between RES and
LPC is defined as K as below:
_Rs/(Rg +Ry)

B RZI(Rl TP R2 ' (3)

The current-second balance equation for internal timing
capacitor (Cr) is obtained as:

5V,
(E (% +VOUT ) _VOUT ) 'tPM ON — VOUT 'tCTADIS 4)
Then, the discharge time of Cr is given as:
5V,
(R %—FVOUT)_VOUT)":PM.ON (5)

teros =
VOUT

When the voltage scale-down ratio between RES and
LPC (K) is 5, the discharge time of Cr (tctpis) is same
as inductor current discharge time (tLpis). However,
considering the tolerance of voltage divider resistors
and internal circuit, the scale-down ratio (K) should be
larger than 5 to guarantee that tct.pis is shorter than
tLois. Itis typical to set K around 5.5~6.

Since the voltage-to-current conversion circuit for the
LPC pin is enabled only when LPC voltage goes above
0.075Vout+0.1, as shown in the third waveform of
Figure 7, the voltage divider for LPC should be
determined so that it can satisfy:

RiR#-(V”“%+VOUT) >0.075V,,; +0.1 (6)
2

where Vinmin is the minimum input voltage of the flyback
converter.

When designing the voltage divider networks for LPC
and RES, the linear operation range of LPC and RES
(1~4V) should be also considered as:

R2 VINMAX

T2 (M Ly <4 7
R1+R2( 0 our) (7)
R4

SV, >4

R3+R, ° )

DCM Operation

FSR510 can be also used for Discontinuous
Conduction Mode (DCM) or extended quasi-resonant
operation (valley switching). In DCM operation, the DET
voltage continues resonating until the primary-side
MOSFET is turned on, as depicted in Figure 8. While
DET voltage is resonating, DET voltage and LPC
voltage drop to zero by resonance, which can trigger
the turn-on of the SR MOSFET. To prevent fault
triggering of the SR MOSFET in DCM operation,
blanking time is introduced for LPC voltage. The SR
MOSFET is not turned on even when LPC voltage
drops below 0.05Vour+0.1 unless LPC voltage stays
above 0.075Vour +0.1 longer than the blanking time
(1ps). The turn-on of the SR MOFET is inhibited for
2.5us once the SR MOSFET is turned off to prevent
fault triggering.

VGS
Primary
MOSFET

Synchronous Rectifier
MOSFET _
A
Voer A A
V/n .
Y VOUT
Y \/ \/ >
v A
LPC
Blanking time
0.075 V0.1 I
0.05 Vg 1+0.1 y‘{\//\\//
. ouT" ¥
A
I
Ips Ir/n
A
VCT
t emon teros

t LDIS

Figure 8. DCM Operation of FSR510

Green-Mode Operation

To minimize the power consumption at light-load
condition, the SR circuit is disabled when the load
decreases. As illustrated in Figure 9, the discharge
times of inductor and internal timing capacitor decrease
as load decreases. When the discharge time of internal
timing capacitor is shorter than tereen-on (around 4.8us)
for more than nine cycles, the SR circuit enters green
mode, as shown in Figure 9. Once FSR510 enters
green mode, the SR MOSFET stops switching and the
major internal block is shut down to further reduce
operating current of the SR controller. In green mode,
the operating current reduces to 800pA. This allows

© 2009 Fairchild Semiconductor Corporation
FSR510 * Rev. 1.0.1
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power supplies to meet the most stringent power
conservation requirements. When the discharge time of
the internal capacitor is longer than tereen-orr (around
5.8us) for more than nine cycles, the SR circuit is
enabled and resumes the normal operation, as shown
in Figure 10.

SR gate
4 Normal Mode _i _Green Mode
9 times
4.8us | 48us | 4.8us | o
“ |M 1 1 1
/ o
Figure 9. Entering Green Mode
SR gate
Green Mode Normal Mode
9 times
et
ool e -
Al
Figure 10. Resuming Normal Operation

Under-Voltage Lockout (UVLO)

The power ON and OFF Vpp threshold voltages of the
FSR510 are fixed at 4.8V and 4.5V, respectively. With
an ultra-low Vpp operating range, the FSR510 can be
applied to various output voltage applications.

Vpp Pin Over-Voltage Protection

Over-voltage conditions are usually caused by open
feedback loop. Vpp over-voltage protection has been
built-in to prevent damage on SR MOSFET. When the
voltage on Vpp pin exceeds 25.5V, the SR controller
stops switching the SR MOSFET.

Output Short Protection

When the output of power supply is shorted, the input
power is limited by pulse-by-pulse current limit and the
output drops to almost zero. FSR510 has output short
protection which is triggered when RES pin voltage is
below 0.5V longer than 50us. When output short
protection triggers, it stops switching operation.

© 2009 Fairchild Semiconductor Corporation
FSR510 * Rev. 1.0.1

www.fairchildsemi.com
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Typical Application Circuit (QR flyback Converter with SR)

33 1nF

vt

BYV95C

Application Fairchild Devices Input Voltage Range Output
Notebook Adaptor FSR510 180~265Vac 19V/4.74A (90W)
FANG300
Features
- High efficiency (>92% at full load)
- Low standby (Pin<0.3W at no load condition)
Key Design Notes
- The voltage scale-down ratio between RES and LPC is determined as 5.7.
- The transformer turns ration is 6.8.
1000uF 470uF 470uF Vour=19V
o _ 25V 25V 25V _
GhuP 3uH 94k =
A7, 68k ° + 4 o+ ¢ +
praragysera zzz

470uF
25V

RES

i} = FAN6300 100
A

FSR510

FDP15N65 DET GND VDD| AGND|
I
10
330nF -L_E‘]GND Gate[5] Controller

02 332k
SA70pF IN4148 FRi03
= 10k
m

330nF

10uF

V,,=180~265Vac

Figure 11. Application circuit

© 2009 Fairchild Semiconductor Corporation
FSR510 * Rev. 1.0.1 10
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Physical Dimensions
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NOTES: UNLESS OTHERWISE SPECIFIED

A) THIS PACKAGE DOES NOT COMPLY

TO ANY CURRENT PACKAGING STANDARD.
B) ALL DIMENSIONS ARE IN MILLIMETERS.
C) DIMENSIONS ARE EXCLUSIVE OF BURRS,
MOLD FLASH, AND TIE BAR EXTRUSIONS.

D) LEADFORM OPTION A

E) DFAWING FILENAME: TO220A06REV3

TO-220-6L

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http:/Amwww.fairchildsemi.com/packaging/.

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.

© 2009 Fairchild Semiconductor Corporation

FSR510 * Rev.1.0.1
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FAIRCHILD

SEMICONDUCTOR®

TRADEMARKS

The folowing indudes registered and unregistered tradermarks and service marks, owned by Fairchild Semiconductor andfor its global subsidianes, and is not
intended to be an exhaustive list of all such trademarks

Auto-SPM™ F-FFs™ PowerTrench® The Power Franchise™

Build it Mow™ FRFET® FPowerxs™ tha er

CorePLUS™ Global Power Resource™ Frogrammatle Active Droog™ fmnwlsu

CorePCWER™ Green FRS™ CFET® TinyBoost™

CROSSYOLT™ Green FPS™ e-Serigs™ Qs™ TiryBu ckm

CTL™ Gimax™ Cuiet Senes™ TinyLogic®

Current Transfer Logic™ GTOm RapidConfigure™ TINYORTO™

EcoSPARKY [rtellibd A3 ~ Ti ™

Efficenthdax™ |SOPLANART™ ™ T: :ﬁ\of\fwr\ﬁiﬂ

EZSV\HR;I;CHT""* MegaBuck™ Saving our world, 1WAV at a time™ Tiruyire

MICROCOUPLER™ SmartMax™ TriFault Detect™

@ m:ggga{r:: gfghﬁ@RT START™ TRUECURREMNTT™™

MillerDrive™ STEALTH™ R

Fairchild® W otio i 2™ SuperFET™

Fairchild Semiconductor® Mation.Son ™ SuperSOTmS o

FACT Cuiet Serigs™ OPTOLOGIC® SuperSCT™G o

FACT® OPTOPLANAR® LA REET

SupersSCT™-8 ;
FAST® ® 5 Mos ™ UniFET™
5 upre WO

FastvCaore SyncFET™ ;

FETBench™ POP SPH ™ Sync-Lack™ S o

Flashvyriter™ Power-SP™ SYSTEM &* S

FPs™ GENERAL

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

DISCLAIMER

FAIRCHILD SEMICONDUCT CR RESERVES THE RIGHT TC MAKE CHANGESWITHOUT FURTHER NOTICE TO ANY FRCOUCTS HEREIN TO IMPRCVE
RELABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THEAFPLICATION QR USE GF ANY PRCDOUCT CR
CIRCUIT DESCREBED HEREIN; NEITHER DOES [T CONVEY ANY UCENSE UNDER TS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NCT EXPAMND THE TERMS CF FAIRCHILD'S WORLDWWIDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY THEREIM,
WHICH COVERS THESE PRODUCTS.

LIFE SUPPORT PQOLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS [N LIFE SUPFPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESSWHRITTEN AFPROVAL OF FARCHILD SEMICONDUCTOR CORPORATIOM.

As used herein:

1. Life support devices or systems are devices or systems which, (a)are 2. A critical component in any component of a life support, device, or
intended for surgical implant into the body or (b) support or sustain life, systern whose failure to perform can be reasonahly expected to
and (c) whose failure to perform when properly used in accordance cause the failure of the life support device or system, or to affect its
with instructions for use provided in the |abeling, can be reasonably safety or effectiveness.
expected to result in a significant injury of the user.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation's Anti-Counterfeiting Palicy. Fairchild's Anti-Counterfeiting Policy is also stated on our external website, wisia fairchildsemi com,
under Sales Support.

Counterfeting of sermiconductor parts is a growing problemin the industry. Al manufacturers of semiconductor products are experiencng counterfeiting of their parts.
Custormerswho inadvertently purchase counterfeit parts expenence mary problerms such as loss of brand reputation, substandard performance, failed applications,
and increased cost of produdtion and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our custorners from the profiferation of
counterfeit parts. Fairchild srongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild Distributors who are
listed by country on ourweh page cited ahove. Products customers buy either frorm Fairchild directty or from Authorized Fairchild Distrbutors are genuine parts, have
full traceability, meet Fairchild's guality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical and product infarmation.
Fairchild and our Authonzed Distributors will stand behind all wamranties and will appropriately address any warranty issues that may anse. Fairchild will not provice
amywarranty coverage or other assistance for parts hought from Unauthonzed Sources, Fairchid is committed to cormbat this global problem and encourage our
customers 1 do their part in stopping this practice by busing 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 mannerwithout 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.
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.

Atvance Information Formative / In Design

Preliminary First Production

Mo ldentification Meeded | Full Production

Ohbsolete Mot In Production
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