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FANG6204
mWSaver™ Synchronous Rectification Controller for
Flyback and Forward Freewheeling Rectification

Features Description
®  mWSaver™ Technology: FAN6204 is a secondary-side synchronous rectification
- Internal Green Mode to Stop SR Switching for (SR) controller to drive SR MOSFET for improving
Lower No-Load Power Consumption efficiency. The IC is suitable for flyback converters and

forward free-wheeling rectification.

- [1.1mA Ultra-Low Green Mode Operating
Current FAN6204 can be applied in continuous or discontinuous
- [conduction mode (CCM and DCM) and quasi-resonant |

St (QR) flyback converters based on the proprietary
®  Suited for Flyback Converter in QR, DCM, and innovative linear-predict timing-control technique. The

CCM Operation benefits of this technique include a simple control
method without current-sense circuitry to accomplish
noise immunity.

®  Suited for Forward Freewheeling Rectification

" PWM Frequency Tracking with Secondary-Side

Winding Voltage Detection With PWM frequency tracking and secondary-side

winding voltage detection, FAN6204 can operate in both
®  Ultra-Low Vpp Operating Voltage for Various Output fixed- and variable-frequency systems.

Voltage Applications (5V~24V
9 PP ( .) In Green Mode, the SR controller stops all SR switching
®  Vpp Pin Over-Voltage Protection (OVP) operation to reduce the operating current. Power
» 12V (Typical) Gate Driver Clamp consumption is maintained at minimum level in light-

load condition.
®  8-Pin SOP Package

Applications

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

Ordering Information
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Part Number OPCigiis Package Packing Method
Temperature Range
FAN6204MY -40°C to +105°C 8-Pin, Small Outline Package (SOP) Tape & Reel
© 2010 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Figure 2. Typical Application Circuit for
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Figure 3. Functional Block Diagram
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Marking Information

i HHH

o ZxyTT
6204
TPM

F': Fairchild Logo

Z: Plant Code

X: Year Code

Y: Week Code

TT: Die Run Code

T: Package Type (N = DIP, M = SOP)

Pin Definitions

| O

P:Y = Green Package

7000

M: Manufacturing Flow Code

Figure 4. Marking Diagram

Pin Configuration

LP RES AGND VDD

8|_|7|_|6|_|5

)
O

L1l [2][3][4]
AGND AGND GATE GND

Figure 5. Pin Assignments

Pin # | Name Description
1 AGND |Signal Ground
2 AGND |Signal Ground
3 GATE |Driver Output. The totem-pole output driver for driving the power MOSFET.
4 GND | Ground. MOSFET source connection.
5 VDD | Power Supply. The threshold voltages for startup and turn-off are 4.8V and 4.5V, respectively.
6 AGND |Signal Ground
Reset Control of linear predict. The RES pin is used to detect the output voltage level through
7 RES |a voltage divider. An internal current source, lpischr, is modulated by the voltage level on the
RES pin.
Winding Detection. This pin is used to detect the voltage on the winding during the on-time
8 LPC . .
period of the primary GATE.
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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
Vob DC Supply Voltage 30 \%
Vi LPC, RES -0.3 7 \Y,
Pp Power Dissipation(Ta=25°C) 45 w
OJa Thermal Resistance (Junction-to-Air) 151 °C/W
Ouc Thermal Resistance (Junction-to-Case) 58 °C/W
Tste | Storage Temperature Range -55 +150 °C
TL Lead Temperature (Soldering 10 Seconds) +260 °C
ESD Human Body Model 5 KV
Charged Device Model 2
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

Min.

Max.

Unit

Ta

Operating Ambient Temperature

-40

+105

°C
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Electrical

Characteristics

Unless otherwise specified, Vpp=4.5V~25V and Ta=-40°C ~ 105°C.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vop Continuously Operating Voltage \(/)ZE' 28.5 \Y
Vbp-oN Turn-On Threshold Voltage 4.3 4.8 5.3 \Y
Vop-orr | Turn-Off Threshold Voltage 4.0 4.5 5.0 \Y,
. Vop=15V, Lpc=50KHz, MOSFET
Ipp-op Operating Current Ciss=6000pF 7 8 mA
Ibb-creen | Operating Current in Green Mode | Vpp=15V 1.1 1.3 mA
lob-sT Startup Current Vop< Vbp-on 150 200 },LA
Vpp-ove | Vop Over-Voltage Protection 26 275 | 285 \%
Vop-ove-rysT | Hysteresis Voltage for Vpp OVP 1.8 2.1 2.4 \%
tvbp-ovP VDD OVP Debounce Time 40 70 100 us
Output Driver Section
Vz Gate Output Clamp Voltage 10 12 14 \%
VoL Output Voltage Low Vpp=6V, lo=50mA 0.5 \%
Vou Output Voltage High Vpp=6V, lo=50mA 4 \%
. . Vpp=12V, C =6nF, OUT=2V~9V 30 70 120 ns
tr Rising Time
Vpp=6V, C =6nF, OUT=0.4V~4V 70 120 170 ns
. . Vpp=12V, C =6nF, OUT=9V~2V 20 50 100 ns
tr Falling Time
Vpp=6V, C =6nF, OUT=4V~0.4V 20 90 130 ns
too Gy LG Propaga.tlon Delay to OUT HIGH tr: OV~2V, Vpp=12V 250 s
- (LPC Trigger)
Propagation Delay to OUT LOW
tr: 100%~90%, Vpp=12V 180
tro_Low_Lrc (LPC Trigger)®® F %~90%, Vop ns
twax-periop | Limitation between LPC Rising Edge to Gate Falling Edge 225 | 25.0 | 28.0 us
Vemos-on | Internal PMOS Turn-On to Pull-HIGH Gate® 8.3 Y%
VP'\:?(SS'ON‘ Hysteresis Voltage On® 0.9 \Y
tiNHIBIT Gate Inhibit Time M2 Option (Enable) 1.6 2.2 2.8 us
VGATERPULL: | Gate PyIl-HIGH Voltage Vpp=5V 45 v
HIGH
LPC Section
tenk Blanking Time for Charging CT 400 500 600 ns
toeLay-comp | Sampling Continuous Time for tank Compensation(s) 1 us
Vipc-source | LPC Lower Clamp Voltage Source I pc=5pA 0.1 0.2 0.3 \%
|LPC-SOURCE LPC Source Current VLPC=0V 40 80 120 },LA
Vipcen=Vipc-HigH X 0.83 at Vipc.
Vipcen | SR Enabled Threshold Voltage HicH X 0.83< 2V, Vo=15V, Vo=Vpp, | 0.85 | 1.00 | 1.15 \Y,
Vipc-HigH=1.2V
Ven.cLap SR Enable Threshold Clamp Vipeen=2V at Vipcsicn X 0.83 > 2V 2 Vv
Voltage
Visomman |fgos oo 00 O LPCRISING | 6 05v0+0.05, Vo=15V, Vo=Voo | 07 | 08 | 09 | V
tenKDIS Blanking Time LPC is HIGH Prevent LPC Spike to Turn-Off 350 ns

During SR Gate Turn-On Period

Gate

© 2010 Fairchild Semiconductor Corporation
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Electrical Characteristics
Unless otherwise specified, Vpp=4.5V~25V and Ta=-40°C ~ 105°C.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit

LPC Section (Continued)

Vipc.cLave-+ | Higher Clamp Voltage® 6 \
Vipcois | LPC Voltage to Disable SR Gate 4.0 4.2 4.4 \Y,
tiec-Hich | Debounce Time for Disable SR Gate 1 us

tLPC-EN-RES No LPC Signal, Reset VLPC-EN 100 us

RES Section
VRES-EN Threshold Voltage of Vres to Enable SR MOS 0.60 0.75 | 0.90 \%
tres-low | Debounce Time for Disable RES Function 1 2 us

Vres-cLawe-+ | Higher Clamp Voltage'® 6 Vv

Kres-orop | RES Dropping Protection Ratio within One Cycle 90 %
tres-orop | Debounce Time for RES Dropping Protection 1.5 us

Internal Timing Section

ter Linear Operation Range of CT Vipc=1.5V 27 30 33 us
Vire Iéi_rllegrr]e(‘)rperation Range of LPC for | Voo<5V 0.8 34 \
ge Vop>5V 0.8 4.0 \Y,
Vopes | Linear Operation Range of Vop-res Vop<&V 0.8 3.4 \
for CT Discharge Vop>5V 0.8 4.0 \Y

Ratio pcres | Ratio Between LPC and RES 465 | 5.00 | 5.35
tLpcEN Minimum LPC Time to Enable SR_Gate, Vpet>VpeT TH_HIGH 0.9 1.1 1.3 us
toate-timit ton-sr(N+1)< tgate-imitX ton-sr(N) 105 120 %

Green Section

toreenorr | g1 oabactontos Time toLeave ¢ gy, 460 | 535 | 610 | s
toreenon | g1 oabacton tos Time to Enter ¢ gy 425 | 480 | 535 | s
tGRE;’:‘:'ME' Cycle Time to Enter Green Mode | CT Discharge Time < tgreen-on 3 Times
tGREleE:‘V':ME' Cycle Time to Leave Green Mode |CT Discharge Time > tgreen-ofF 7 Times

tereen-enter | No Gate Signal to Enter Green Mode® 75 us

Causal Function Section

If ts.pwm(n+1) > tcausaixts-pwm(n)
tcausaL ->SR Stops Switching, Enter fs=65KHz - 40KHz 120 %
Green Mode
tbEAD-cAUSAL EEHIH(;?’I-OH e Ve lofy vz fs=65KHz 380 580 780 ns
CFR Start to Shrink Timing (Last
toeap-crr | Time from SR Gate Falling to LPC | CFR (Causal Function Regulator) 150 ns
Rising)
toeap-re-crr | SR Gate Narrowed Down Width when tpeap-crr Triggered 1.5 us
Internal Over-Temperature Protection Section
Tote Internal Threshold Temperature for oTp® 140 °C
Tote-HysT | Hysteresis Temperature for Internal oTP® 20 °C
Note:

3. Guaranteed by design.

© 2010 Fairchild Semiconductor Corporation
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Typical Performance Characteristics
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Figure 10.Operating Current in Green Mode

These characteristic graphs are normalized at Ta=25°C.

oo /.-—-...\‘

2.4_57 ! ! \

34_55 | 1 1 1 i/ L _\

=455 M.,

4.54 |

453

452

40 30 5 0 25 S0 75 8 100 125
Temperature (°C)

Figure 7. Turn-Off Threshold Voltage

-40 -30 =15 o 25 S0 75 a5 100 125
Temperature (°C)

Figure 9. Operating Current

40 30 15 0 25 S0 75 8 100 125
Temperature (°C)

Figure 11. Gate Output Clamping Voltage

© 2010 Fairchild Semiconductor Corporation
FANG204 « Rev. 1.0.1

www.fairchildsemi.com

uoIe141199y Bulj@aymaalq premio4 pue 3oeqA|4 J10J 13]|0J1UO0D UOITRII}1109Y SNOUOIYIUAS 4, JOABSMW— $0Z9N Y4



Iipc.source (UA)
S

40 30 15 0 25 S0 75 8 100 125
Temperature (°C)
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Figure 16. Minimum LPC Enable Time

These characteristic graphs are normalized at To=25°C.

Typical Performance Characteristics (Continued)
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Functional Description
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Figure 18. Typical Waveforms of Linear-Predict Timing Control in CCM and DCM/QR Flyback

Linear Predict Timing Control

The SR MOSFET turn-off timing is determined by
linear-predict timing control and the operation principle
is based on the volt-second balance theorem. The volt-
second balance theorem states that the inductor
average voltage is zero during a switching period in
steady state, so the charge voltage and charge time
product is equal to the discharge voltage and discharge
time product. In flyback converters, the charge voltage
on the magnetizing inductor is input voltage (Vin), while
the discharge voltage is nVour, as the typical
waveforms show in Figure 18. The following equation
can be drawn:

Vin Tomon = n'VOUT T pis (1

where tpm,on is inductor charge time and t, pis is inductor
discharge time.

FANG6204 uses the LPC and RES pins with two sets of
voltage dividers to sense DET voltage (Vper) and output
voltage (Vour), respectively; so Vin/n, temon, and Vour
can be obtained. As a result, t_ pis , which is the on-time
of SR MOSFET, can be predicted by Equation 1. As
shown in Figure 18, the SR MOSFET is turned on when
the SR MOSFET body diode starts conducting and DET
voltage drops to zero. The SR MOSFET is turned off by
linear-predict timing control.

Circuit Realization

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 19. Using the internal capacitor voltage,
the inductor discharge time (t.pis) can be detected
indirectly, as shown in Figure 18. When Cs is discharged
to zero, the SR controller turns off the SR MOSFET.

© 2010 Fairchild Semiconductor Corporation
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Figure 19. Simplified Linear-Predict Block

The voltage-second balance equation for the primary-
side inductance of the flyback converter is given in
Equation 1. Inductor current discharge time is given as:

_ VIN 'tPM ON

tos=— @)
n 'VOUT

The voltage scale-down ratio between RES and LPC is
defined as K below:

CRJ(Ry+R,)
- R,/(R+R,)

During temon, the charge current of Cy is ichr-ipicHR,
while during t_pis, the discharge current is ipichr. As a
result, the current-second balance equation for internal
timing capacitor (Ct) can be derived from:

©)

5 V
(E (% +VOUT ) _VOUT ) 'tPM ON — VOUT 'tCT.DIS 4)

Therefore, the discharge time of Cr is given as:

5V,
2N V) V)
( K ( n ouT ) ouT ) PM.ON (5)

teros =
‘ ° VOUT

When the voltage scale-down ratio between RES and
LPC (K) is five (5), the discharge time of Ct (tct.ois) is
the same as inductor current discharge time (t_pis)-
However, considering the tolerance of voltage divider
resistors and internal circuit, the scale-down ratio (K)
should be larger than five (5) to guarantee that tcrpis is
shorter than t_ pis. It is typical to set K around 5~5.5.

Referring to Figure 18; when LPC voltage is higher than
Vipcen over a blanking time (tipcen) and lower than
VLPC-TH-HIGH (O-OSVOUT), then SR MOSFET can be
triggered. Therefore, Vi pc.en must be lager than Vi pc 1h-
HicH or the SR MOSFET cannot be turned on. When
designing the voltage divider of LPC, Ry and R» should
be considered as:

R V
RlTZRZ (%J’_VOUT) >0.05V,r +0.3 (6)

On the other hand, the linear operation range of LPC
and RES (1~4V) should be considered as:

0.83

RZ VIN MAX

T2 (PN Ly Y <4

Rl + R2 ( n OUT) (7)
R4

— e <4

R3 + R4 ouT (8)

CCM Operation

The typical waveforms of CCM operation in steady state
are shown as Figure 18. When the primary-side
MOSFET is turned on, the energy is stored in Lm.
During the on-time of the primary-side MOSFET
(tem.on), the magnetizing current (lv) increases linearly
from Iy min to Immax. Meanwhile, internal timing capacitor
(Ct) is charged by current source (icHr-iDICHR)
proportional to VN, so Vcr also increases linearly.

When the primary-side MOSFET is turned off, the
energy stored in Ly, is released to the output. During the
inductor discharge time (i pis), the magnetizing current
(Im) decreases linearly from Iy max t0 Immin. At the same
time, the internal timing capacitor (Cr) is discharged by
current source (ipischr) proportional to Vour, so Ver also
decreases linearly. To guarantee the proper operation
of SR, it is important to turn off SR MOSFET just before
SR current reaches Iy min SO that the body diode of SR
MOSFET is naturally turned off.

DCM / QR Operation

In DCM / QR operation, when primary-side MOSFET is
turned off, the energy stored in Ly, is fully released to
the output at the turn-off timing of primary-side
MOSFET. Therefore, the DET voltage continues
resonating until the primary-side MOSFET is turned on,
as depicted in Figure 18. 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
to LPC voltage. The SR MOSFET is not turned on even
when LPC voltage drops below 0.05Vour unless LPC
voltage stays above 0.83VipcHicn longer than the
blanking time (t.pc.en). The turn-on timing of the SR
MOFET is inhibited by gate inhibit time (tinwisit), once
the SR MOSFET turns off, to prevent fault triggering.

mWSaver™ Technology

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 20, the discharge
times of inductor and internal timing capacitor decrease
as load decreases. If the discharge time of the internal
timing capacitor is shorter than tereen-on (@around 4.8ps)
for more than three cycles, the SR circuit enters Green
Mode. Once FAN6204 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 1.1mA. This allows power supplies to meet
the most stringent power conservation requirements.
When the discharge time of the internal capacitor is
longer than tgreen-orr (around 5.35ps) for more than
seven cycles, the SR circuit is enabled and resumes the
normal operation, as shown in Figure 21.
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Figure 21. Resuming Normal Operation

Causal Function

Causal function is utilized to limit the time interval (tsr-
max) from the rising edge of Vi pc to the falling edge of
the SR gate. tsrmax is limited to 97% of previous
switching period, as shown in Figure 22. When the
system operates at fixed frequency, whether voltage-
second balance theorem can be applied or not, causal
function can guarantee reliable operation.

Rising Rising

Edg Ed
Visel Rz ‘4....S.S.BI:&.XE‘.WMT?Z."./;

N

SR_Gate]

causal
functio

Figure 22. Causal Function Operation

Fault Causal Timing Protection

Fault causal timing protection is utilized to disable the
SR gate under some abnormal conditions. Once the
switching period (ts.pwm(n)) is longer than 120% of
previous switching period (ts;pwm(n-1)), SR gate is
disabled and enters Green Mode, as shown in Figure
23. Since the rising edge of Vipc among switching

periods (ts.pwm) is tracked for causal function, the
accuracy of switching period is important. Therefore, if
the detected switching period has a serious variation
under some abnormal conditions, the SR gate should
be terminated to prevent fault trigger.

> 1.2t o (n-1
tspwn (n-1) topu(nf 1 Hfterm ()

| g SEM
Viee

SR_GateT

Figure 23. Fault Causal Timing Protection

Disable SR-Gate &
Enter Green Mode

Gate Expand Limit Protection

Gate expand limit protection controls on-time expansion
of the SR MOSFET. Once the discharge time of the
internal timing capacitor (tois.ct) is longer than 115% of
previous on time of the SR MOSFET (ton-sr(n-1));
ton-sr(n) is limited to 115% of ton-sr(n-1), as shown in
Figure 24. When output load changes rapidly from light
load to heavy load, voltage-second balance theorem
may not be applied. In this transient state, gate expand
limit protection is activated to prevent overlap between
SR gate and PWM gate.

ton-sr (N) SR-gate is turned off by
ton-sr (n-1) =ton.sr (N-1)*115% »Gate Limit protection

SR_GateT < »

tois.cr(n. toiser(n) i
VCTT

Figure 24. Gate Expand Limit Protection

RES Dropping Protection

RES dropping protection prevents Vgres dropping too
much within a cycle. The Vges is sampled as a
reference voltage, Vres’, on Vi pc rising edge. Once Vgres
drops below 90% of Vgres’ for longer than a debounce
time (tres-orop), the SR gate is turned off immediately,
as shown in Figure 25. When output voltage drops
rapidly within a switching cycle, voltage-second balance
may not be applied, RES dropping protection is
activated to prevent overlap.

A ‘RES-DROP
VRes| | :
Vres "
-
VLPC

N/

<—SR-Gate is turned

SR_Gat
- off immediately

Figure 25. Vres Dropping Protection
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LPC Pin Open / Short Protection

LPC-Open Protection: If Vipc is higher than Vipcopis
(4.2V) for longer than debounce time t pc-ricH, FAN6204
stops switching immediately and enters Green Mode.
Vi pc is clamped at 6V to avoid LPC pin damage.

LPC-Short Protection: If Vipcis pulled to ground and
the charging current of timing capacitor (Cr) is near
zero, SR gate is not output.

RES Pin Open / Short Protection

RES-Open Protection: If Vgesis pulled to HIGH level,
the gate signal is extremely small and FAN6204 enters
Green Mode. In addition, Vres is clamped at 6V to avoid
RES pin damage.

RES-Short Protection: If Vges is lower than Vgresen
(0.7V) for longer than debounce time tres..ow, FAN6204
stops switching immediately and enters Green Mode.

Under-Voltage Lockout (UVLO)

The power ON and OFF Vpp threshold voltages are fixed
at 4.8V and 4.5V, respectively. With an ultra-low Vpp
threshold voltage, the FAN6204 can be used in various
output voltage applications.

Vpp Pin Over-Voltage Protection (OVP)

Over-voltage conditions are usually caused by an open
feedback loop. Vpp over-voltage protection prevents
damage on the SR MOSFET. When the voltage on VDD
pin exceeds 27.5V, the SR controller stops switching the
SR MOSFET.

Over-Temperature Protection (OTP)

To prevent SR gate from fault triggering in high
temperatures, internal over-temperature protection is
integrated in FAN6204. Once the temperature is over
140°C, SR gate is disabled until the temperature drops
below 120°C.
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Physical Dimensions
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Figure 26. 8-Pin, Small Outline Package (SOP)

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:/Aww.fairchildsemi.com/packaging/.
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DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THERIGHT TO MAKE CHANGES WTHCUT FURTHER NOTICETO ANY FRODUCTSHEREIN TO IMPROVE
RELIABILITY, FUNCTION, OR DESIGMN. FAIRCHILD DOES NOT ASSUME ANY UABILITY ARISING CUT OF THE APPLICATION CR USE CF ANY PRCDUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONYVEY ANY LICENSE UNDER TS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS CF FAIRCHILD'S WORLDVWDE TERMS AMD CONDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WHICH COVERS THESE PRCDUCTS.

LIFE SUPPORT POLICY

As uzed herein:

1. Life suppoart devices or systems are devices ar systemswhich, (a) 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.

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FORUSE AS CRITICAL COMPONENTS IM LIFE SUFPORT DEVICES OR SYSTEMS W THOUT THE
EXPRESS WHRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION

2. A critical component in any camponent of a life support, device, ar
zystem 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.

under Sales Support.

ANTI-COUNTERFEITING POLICY
Fairchild Semiconductor Corparation's Ant-Counterferting Policy. Fairchild's Anti-Counterfeiing Policy is also stated on our extemal website, www fairchildsemi com,

Cournterfeiting of serriconductar parts is a growing problem in the industry. All manufacturers of semiconductor produds are experencing counterfeiting of their
parts. Custormers who inackertently purchase counterfelt 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 ourselves and our custormers from the
prolferation of counterfelt parts. Fairchild strongly encourages customersto purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild
Distributors who are listed by country on ourweh page cited above. Products custormers buy either from Fairchild directly or from Authonized Fairchild Distributors
are genuine parts, have full traceability, meet Fairchild's guality standards for handling and storage and provide accessto Fairchild's full range of up-to-date technical
and product information. Fairchild and our Authorized Distributorswill stand behind all wamranties and wil appropriately address any warranty issuesthat may arise.
Fairchild will not provide any warranty coverage or other assistance for pants hought from Unautharzed Sources. Fairchid is committed to corrbat this global
prohlern and encourage our customers ta do their partin stopping this practice by buying direct or from authorized distributors.

Definition of Terms

PRODUCT STATUS DEFINITIONS

Datasheet | dentification

Product Status

Definition

Advance Information

Formative { In Design

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

Preliminary

First Production

Diatasheet contains preliminary data; supplementary data will be puhlished at a later date. Fairchild
Semiconductar reserves the right to make changes at any time without notice to improve design.

Mo ldentification Needed

Full Production

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

Ohsolete

Mot In Production

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