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FAIRCHILD.

The following reference design supports inclusion of FSL336LRN. It should be used in
conjunction with the FSL336LRN datasheet as well as Fairchild’s application notes and
technical support team. Please visit Fairchild’s website at http://www.fairchildsemi.com.

1. Introduction

The FSL336LRN integrated Pulse-Width Modulator (PWM) and SenseFET are
specifically designed for high-performance offline buck, buck-boost, and non-isolation
flyback Switched Mode Power Supplies (SMPS) with minimal external components. This
device integrates a high-voltage power regulator that enables operation without auxiliary
bias winding. An internal transconductance amplifier reduces external components for
the feedback compensation circuit.

The integrated PWM controller includes: 10 V regulator for no external bias circuit,
Under-Voltage Lockout (UVLO), Leading-Edge Blanking (LEB), an optimized gate turn-
on / turn-off driver, EMI attenuator, Thermal Shutdown (TSD), temperature-compensated
precision current sources for loop compensation, and fault-protection circuitry.
Protections include: Overload Protection (OLP), Over-Voltage Protection (OVP), and
Feedback Open-Loop Protection (FB_OLP). FSL336LRN offers good soft-start
performance during startup.

The internal high-voltage startup switch and the Burst-Mode operation with very low
operating current reduce the power loss in Standby Mode. As the result, it is possible to
reach power loss of 120 mW without external bias and 25 mW with external bias when
input voltage is 230 Vac.

Key Features

= Built-in Avalanche-Rugged SenseFET: 650 V
=  Fixed Operating Frequency: 50 kHz

= No-Load Power Consumption: <25 mW at 230 Vac with External Bias;
<120 mW at 230 V 5c Without External Bias

= No Need for Auxiliary Bias Winding

=  Frequency Modulation for Attenuating EMI
= Pulse-by-Pulse Current Limiting

= Ultra-Low Operating Current: 250 pA

= Built-in Soft-Start and Startup Circuit

= Adjustable Peak Current Limit

= Built-in Transconductance (Error) Amplifier

= Protections: Overload Protection (OLP), Over-Voltage Protection (OVP),
Feedback Open Loop Protection (FB_OLP), Thermal Shutdown (TSD)

=  Fixed 650 ms Restart Time for Safe Auto-Restart Mode of All Protections

© 2016 Fairchild Semiconductor Corporation 3 FEBFSL336LRN_CS04UO7A + Rev. 1.0
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2. Evaluation Board Specifications
The data for Table 1 was measured with 85 Vac~265 Vac line input at an ambient temperature of 25°C.

Table 1. Summary of Features and Performance
Specification Min. Max. Unit
Input Voltage 85 265 Vac
Input Frequency 47 63 Hz
Description Design Spec. Test Results Comments
135~16.5V +6.4%
Output Voltage
3.15~345V +0.15%
Input Power <120 mW 99 mw 265 Vac
Ripple < 350 mVp-p 298 mVp-p (Max.) Measured at PCB End
Startup Time <20mS 11.7 mS Full Load
Dynamic >135V 1415V Measure at PCB End
600 V 416 V
Voltage Stress 265 Vac
600 V 434V
- - 78.35 % at 110 Vac
0,
Efficiency Efficiency > 75% 77.68 % at 230 Vac Full Load
Meets
Conducted EMI Under 6 dB 3 dB Margin CISPER22B/EN55022B/IE
C950/UL1950 Class Il

FEBFSL336LRN_CS04U07A + Rev. 1.0
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3. Photographs
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Figure 2. Photograph (W x L: 76 x 42 mm2) Bottom View
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4. Printed Circuit Board

Figure 3. Top View

Botion Dyelay

Figure 4. Bottom View
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5. Schematic
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Figure 5. Evaluation Board Schematic
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6. Bill of Materials

Part Specification Part No. Manufacture Qty. Reference
Chip Resistor 0805 10 Q +5% 1 R2
Chip Resistor 1206 3.3 kQ +5% 2 R10, R11
Chip Resistor 1206 4.7 kQ +1% 1 R1
Chip Resistor 0805 10 kQ +5% 1 R7
Chip Resistor 0805 23.2 kQ +1% 1 R4
Chip Resistor 0805 75 kQ +5% 1 R6
Chip Resistor 0805 120 kQ +1% 1 R3
0805 MLCC X7R +£10% 221P (220 pF)
50V 1 C10
0805 MLCC X7R +10% 102P (1 nF) 50 V 1 Ccs8
0805 MLCC X7R +£10% 224P (220 nF)
50V 1 Cc9
0805 MLCC X7R £10% 105P (1 pF) 50 V 1 Cc7
0805 MLCC X7R £10% 225P (2.2 pF) 1 cs
50 V
Electrolytic Capacitor 10 uF 400 V 105°C 2 C1,C2
Electrolytic Capacitor 47 pF 25V 105°C 2 C4,C11
Electrolytic Capacitor 220 pF 25 V 105°C 1 C3
X-cap 0.1 uF 250 Vac 1 CX1
Fixed Inductor 330 uH £10% 3 LF0O01, L1
Flexible Transformer EFD20 749196521 Wurth 1 L3
Bridge Rectifier 0.5 A/ 600 V SMA MB6S Fairchild Semiconductor 2 BR1
Super Fast Diode 1 A /600 V SMA ES1J Fairchild Semiconductor 3 D3, D4, D6
Diode DO-35 300 mA /100 V 1N4148 Fairchild Semiconductor 1 D5
IC Positive Voltage Regulator KA78RH33 Fairchild Semiconductor 1 u2
IC SMPS Power Switch FSL336LRN Fairchild Semiconductor 1 Ul
Varistor 70 470 V 471KDO07 1 VvZ1
Radial Type 1 A/ 250 V 1 F1

© 2016 Fairchild Semiconductor Corporation 8 FEBFSL336LRN_CS04UO7A + Rev. 1.0
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Transformer and Winding Specifications
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Figure 6. Transformer Specifications & Construction
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8. Test Conditions & Test Equipment

Table 2. Test Conditions & Test Equipment

Evaluation Board #

FEBFSL336LRN_CS04UO07A

Test Date

2013-12-5

Test Temperature

25°C

Test Equipments

AC Power Source: 6800 AC POWER SOURCE
Electronic Load: Chroma 63030
Power Meter: WT210
Oscilloscope: LeCory 24Xs-A

9. Performance of Evaluation Board

9.1. Startup Performance

ﬁnams
xz 1168604ms 1iAX= 85114 Hz

‘ Trailing number(s) in the filename were fruncated o allow auto-numbering.

Figure 7. Startup Time=11.7 ms, 85 Vac,
Full-Load Condition (CH1: Vps (100 V/div),
CH2: Ve (5 V/div), CH3: 15 Vour (5V/div),

CH4: 3.3 Vour (1 V/div), Time: 5 ms/div)

deasure Math Analysis Utilies Help

Math  Analysis  Ufiffes  Help

Hi= 1052965 ms 1iX= 94405 Hz

‘ Trailing number(s) in truncated to allow aul

Figure 8. Startup Time=10.6 ms, 265 Vac,

Full-Load Condition (CH1: Vps (100 V/div),

CH2: Vcc (5 V/div), CH3: 15 Vour (5V/div),
CH4: 3.3 Vour (1 V/div), Time: 5 ms/div)

Math  Analysis  Ufiffes  Help

| ?ﬂnm e H,_ff'_

Xi=  -524Tps
X2= §43202ms 1

49580 ms
117.704 Hz

Figure 9. Startup Time=8.5 ms, 85 Vac,
No-Load Condition (CH1: Vps (100 V/div),
CH2: Vee (5 V/div), CH3: 15 Vour (5V/div),

CH4: 3.3 Vour (1 V/div), Time: 5 ms/div)

™
“

Xi=  -BL9Tps 720956 ms
Hi= TA465Tms 1 138.705 Hz

Figure 10. Startup Time=7.2 ms, 265 Vac,
No-Load Condition (CH1: Vps (100 V/div),
CH2: Vee (5 V/div), CH3: 15 Vour (5V/div),

CH4: 3.3 Vour (1 V/div), Time: 5 ms/div)

© 2016 Fairchild Semiconductor Corporation
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9.2. Normal Operation

A\ Trailing number(s) in the filename were truncated 10 allow auto-nurmbering A\ Trailing nurmberts) in he filename were tiuncated to allow auto-numbering.

Figure 11.  Full-Load Condition, 85 Vac Figure 12. Full-Load Condition, 265 Vac
(CH1: Vs (100 V/div), CH2: Vcc (5 V/div), (CH1: Vps (100 V/div), CH2: Vcc (5 V/div),
Time: 10 ps/div) Time: 10 ps/div)

Ure Math  Analysis Utlifies Help

62012013 91650 AM

1
A\ Trailing number(s) in the filename were truncated to allow auto-numbering,

Figure 13. No-Load Condition, 85 Vac (CH1: Vps Figure 14. No-Load Condition, 265 Vac (CH1: Vps
(100 V/div), CH2: Vcc (5 V/div), Time: 500 ps/div) (100 V/div), CH2: Vcc (5 V/div), Time: 500 ps/div)

© 2016 Fairchild Semiconductor Corporation 11 FEBFSL336LRN_CS04UO7A + Rev. 1.0
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9.3. Voltage Stress of Drain and Freewheeling Diode

sure Math Analysis  Ufiities  Help

Measure Fle-- [ Famaxc1) (IR PEmax(C?) P
value 4oy ary
status v

LeCroy

Figure 15. Vps=410 V, Vpiope=427 V,
Startup Condition, Full-Load Condition, 265 Vac,
(CHl: VDS (200 V/dIV), CH2: VDIODE (200 V/dIV),
Time: 5 ms/div)

Math Analysis  Uliftes  Help

ure Math Analysis Utiites  Help

A VAR VAAAA =
w » L
W L
A ._J A L
Ve A
-
£
Measure Fl--- P2:-- P3max(C1) [TE PSmax(C2) PG---
value 4oV 434V
status b

A Trailing number(s) in the filename were truncated 10 allow

Figure 16. Vps=410V, Vpiope=434 V, Steady-State,
Full-Load Condition, 265 Vac, (CH1: Vps (200 V/div),
CH2: Vpiope (200 V/diV), Time: 5 pS/diV)

Math  Analysis  Ulifites  Help

i

Measure Pl-- [ PImaxc1) Pd--- PEmax(c2) PE---
value 403V 305

status v v

‘ Trailing number(s) in the filename were fruncated 10 allow aulo-numbering.
Figure 17. Vps=403 V & Vpiope=395 V, 15 V Output
Short Condition, 3.3 V Full-Load Condition, 265 Vac,
(CHl: VDS (200 V/dIV), CH2: VDIODE (200 V/dIV),
Time: 10 ms/div)

i

Measure P1--- P2--- PImax(C1) P4 PEmax(c2) PE---
value 418V 43V

status v v

0.0
M, Trailing number(s) in the

truncated 10 &llow aul

Figure 18. V[)5=416 V & VD|0DE=434 V, 3.3V OUtpUt
Short Condition, 15 V Full-Load Condition, 265 Vac,
(CHl: VDS (200 V/dIV), CH2: VDIODE (200 V/dIV),
Time: 10 ms/div)

© 2016 Fairchild Semiconductor Corporation 12
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9.4. Output Ripple and Noise

Power Supply Aot Load mmst be

O— ACHot isolated from the
-~ ™ Load grovnd of the
O— AC Neutral A 10uf 0.1uf power supply.

= AC Grouad

General Notes:

1. Load the output with its mininmm load

curent. f\/\_{\

2. Connect the probes as showm.
3. Repeat the measurement with maxinmm
load on the output.

Scape

Figure 19. Recommended Test Setup

Math  Analysts  Utilfre:

ure Math Analysis Utiliies  Help

i
Measure Plie- P2PKK(CE) P3-- Pd--- P5--- PG« Measure Plie- P2PKK(CE) P3-- Pd--- P5--- [
valug 298 v valug Tamy

status v status

o
& Trailing

() inthe truncated fo allow auts e (s) in the filename were truncated to allow auto-numbering.

Figure 20. 15 Vour_riprLe=298 mV, Output Figure 21. 3.3 Vour riprLe=74 mV, Output
with 85 Vac and Full-Load Condition, with 85 Vac and Full-Load Condition,
CH2: 15 Vour (100 mV/div), Time: 5 ms/div CH2: 3.3 Vour (50 mV/div), Time: 5 ms/div

Vertical Timebase Trigge Cursors Measure Math Analysis  Utiifies  Help File Verfiral Timebase Trigge Cursors Measure Math Analysis  Utiifies  Help

- i
Measure Plee- PZpKIKICE) P3-- P~ P5--- PG -~ Measure Plee- PZpkIKICE) P3-- P~ P5e- Pg---
value 189 mv value 51 mv
status v status v

4 Trailing number(s) in truncated to aliow

4 Tralling number(s) in the filename were truncated 10 allow auto-numbering

Figure 22. 15 Vout_rippLE=189 MV, Output Figure 23. 3.3 Vout riprLE=51 MV, Output
with 265 Vac and Full-Load Condition, with 85 Vac and Full-Load Condition,
CH2: 15 Vour (100 mV/div), Time: 5 ms/div CH2: 3.3 Vour (60 mV/div), Time: 5 ms/div

© 2016 Fairchild Semiconductor Corporation 13 FEBFSL336LRN_CS04UO7A + Rev. 1.0
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LU L LUl

Hlx.lw\l

3 3
Measure P1--- P2pkpk(C2) P3:-- Pae-- PS--- PG--- Measure Plee- P2pkpk(C2) P3:-- Pae-- PS--- PG---
valug 12mv valug 0 my
status v status v

A Trailing number(s) in th truncated to allow auts b A\ Trailing number(s) in the filename were truncated to allow auto-numbering.
Figure 24. 15 Vour riprLe=112 mV, Output with Figure 25. 3.3 Vour_rippLe=30 mV, Output with
85 Vac and No-Load Condition, CH2: 15 Vour 85 Vac and No-Load Condition, CH2: 3.3 Vour
(100 mV/div), Time: 5 ms/div (50 mV/div), Time: 5 ms/div

File Verital Timebase T

o 1 N ,mlu.uuu\un.“p Mw\l\\l\\lw.JJ .

i
Measure P1--- P2pkpkiC2) P3--- Pe--- P5- - PE--- Measure P1--- P2 pkpkiC2) P3--- Pe--- P5- - PE---
value 112my value 2Wmv
status v status v

A Trailing numben(s) in the filename wre trunc ated 10 3llow A Trailing numben(s) in the filename were trunc ated 10 allow auto-numbering.

Figure 26. 15 Vour repe=112 mV, Output with Figure 27. 3.3 Vour rippLe=27 MV, Output with
265 Vac and No-Load Condition, 265 Vac and No-Load Condition, CH2: 3.3 Vour
CH2: 15 Vour (100 mV/div), Time: 5 ms/div (50 mV/div), Time: 5 ms/div
15V output voltage ripple 3.3V output voltage ripple
350mv 100mV
90mv
oo = oo
—
200mVv — ggmg
100mv oMY -
50mv Zomy
omV omv
No load 25%load 50% load 75%load Full load No load 25%load 50% load 75% load Fullload
—85Vac 112mv 112mv 131mv 205mv 298mv —85Vac 30mVv 42mv 61mVv 67mvV 74mV
——110Vac| 106mV 109mV 150mv 202mv 195mV ——110Vac| 24mV 32mv 54mv 72mv 78mv
———230Vac, 106mV 122mv 138mv 166mV 202mv ———230Vac 24mV 42mv 46mVv 48mv 48mV
——265Vac| 112mV 125mv 141mv 157mV 189mV ——265Vac| 27mV 34amv 51mv 51mV 51mv

Figure 28. 12 Output Ripple Figure 29. 5V Output Ripple

© 2016 Fairchild Semiconductor Corporation 14 FEBFSL336LRN_CS04UO7A + Rev. 1.0
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9.5. Step Load Response

Test Condition:

Power Supply Aont Load mmst be
O— ACHot isolated from the
-~ T Load ground of the
O—] AC Neutral  refum 10uf E—luf power supply.
=/ AC Grouad

General Notes: '

1. Load the output with its minimum load

cugrent. f\/\f\

2. Connect the probes as shown.
3. Repeat the measurement with maximmum
load on the output.

Scope

Figure 30. Recommended Test Setup

Table 3. 15V Output Step Load Response (3.3 V Output Full Load Condition)

15 V Output Step Load 85 Vac 110 Vac 230 Vac 265 Vac
(80% «> 20%) 15V 33V 15V 33V 15V 33V 15V 33V
Peak-Peak Voltage 992mV | 72mV | 870mV | 82mV |1210mV| 53mV | 973mV | 56 mV

Table 4. 3.3 V Output Step Load Response (15 V Output Full Load Condition)

3.3 V Output Step Load 85 Vac 110 Vac 230 Vac 265 Vac
(80% «> 20%) 15V 33V 15V 33V 15V 33V 15V 33V
Peak-Peak Voltage 333mV | 74mV | 211mV | 82mV | 230mV | 53mV | 211 mV | 56 mV

File  Verical Timebase Trigger Display Cursors Meastre Math Analysis Ufiiies Help

Fila Verical Timebase Trigger Display Cursors

3 3
Measure P1--- P2pkpk(C2) P3--- P4 PS--- PE--- Measure P1:-- P2pkpk(C2) P3--- Pd--- G PE---
value 093 value T2V

status v

status v

Figure 31. 15V Output with 85 Vac,
80% Load « 20% Load of 15V Output
(CH2: 15 Vour (200 mV/div), Time: 50 ms/div)

Figure 32. 3.3 V Output with 85 Vac,
80% Load « 20% Load of 15 V Output
(CH2: 3.3 Vour (50 mV/div), Time: 50 ms/div)

© 2016 Fairchild Semiconductor Corporation 15 FEBFSL336LRN_CS04UO7A + Rev. 1.0
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Measure Pl--- PZ:pkpk(C2) = Pa--- P~ Pl Measure [SEE. P2 pkpk(C2) F3--- Fa--- (LI P~
value ar3Imy value 56mV

stalus v status v

4\ Trailing number(s) in the filename were truncated 10 allow auto-numbering, A\, Trailing number(s) in the filename were truncated 10 allow auto-numbering.

Figure 33. 15V Output with 265 Vac, Figure 34. 3.3 V Output with 265 Vac,
80% Load « 20% Load of 15 V Output 80% Load « 20% Load of 15 V Output
(CH2: 15 Vour (200 mV/div), Time: 50 ms/div) (CH2: 3.3 Vour (50 mV/div), Time: 50 ms/div)
9.6. Dynamic Response Output Line and Load Regulation
15V output voltage regulation
16.50V
16.00V
15.50V \
15.00v e
14.50V
14.00v %
13.50V
13.00V
12.50V
No load 25% load 50% load 75% load Fullload
——85Vvac | 15.93V 14.75V 14.61V 14.39v 14.16V
——110vVac, 15.83V 14.74V 14.55V 14.41V 1426V
——230Vac| 15.68V 14.75V 14.54V 14.18v 13.89v
——265Vac|  15.72V 14.74V 14.56V 14.32v 14.03V

Figure 35. 15V Output Line & Load Regulation

9.7. Temperature Measurement

100.0°C

90.0°C

80.0°C

70.0°C

60.0°C

50.0°C

40.0°C
30.0°C
20.0°C
10.0°C

0.0°C

85Vac 110Vac 230Vac 265Vac
WFSL336LR 58.0°C 54.0°C 61.0°C 65.0°C

W "ES1Jfor 15V output” 61.0°C 62.0°C 65.0°C 66.0°C
m "ES1)for 3.3V output” 47.0°C 47.0°C 48.0°C 49.0°C
M "Coupled inductor"” 47.0°C 49.0°C 54.0°C 55.0°C
m"KA78RH33" 49.0°C 51.0°C 50.0°C 51.0°C

Figure 36. Total Temperature Test Result

© 2016 Fairchild Semiconductor Corporation 16 FEBFSL336LRN_CS04UO7A + Rev. 1.0
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9.8.

Efficiency Test Result

Test Condition

= Test after 30 minutes aging
= Test from heavy load to light-load

Efficiency test result

90.00%

85.00%

80.00%
75.00%

§

70.00%
65.00%

60.00%

55.00%

50.00%

85Vac 110Vac 230Vac 265Vac
——Fullload 77.38% 78.35% 77.68% 76.79%
——75%load 76.97% 77.78% 76.71% 75.93%
Half load 75.86% 76.41% 74.53% 73.36%
——25%load 76.39% 76.67% 73.18% 71.63%
Figure 37. Efficiency vs. Output Load and Input Voltage
Table 5. Efficiency Test Results
85 Vac 110 Vac 230 Vac 265 Vac
Output 1 14.16 V 0.45A 14.26 V 0.45A 13.89V 0.45A 14.03 V 0.45A
Full Load Output 2 3.29V 0.10A 3.29V 0.10 A 3.29V 0.10A 3.29V 0.10A
Input Power 8.66 W 8.61W 8.47TW 8.65W
Efficiency 77.38% 78.35% 77.68% 76.79%
Output 1 1439V 0.34 A 1441V 0.34 A 14.18 V 0.34 A 1432V 0.34 A
Output 2 3.29V 0.08 A 3.29V 0.08 A 3.29V 0.08 A 3.29V 0.08 A
75% Load
Input Power 6.63 W 6.57 W 6.56 W 6.69 W
Efficiency 76.97% 77.78% 76.71% 75.93%
Output 1 1461V 0.23A 1455V 0.23 A 14.54V 0.23 A 14.56 V 0.23 A
Half Load Output 2 3.29V 0.05 A 3.29V 0.05A 3.29V 0.05 A 3.29V 0.05A
Input Power 455 W 450 W 4.61W 4.69 W
Efficiency 75.86% 76.41% 74.53% 73.36%
Output 1 1475V 0.11 A 14.74 V 0.11 A 1475V 0.11 A 1474V 0.11 A
Output 2 3.29V 0.03 A 3.29V 0.03 A 3.29V 0.03 A 3.29V 0.03 A
25% Load
Input Power 2.28W 227TW 2.38W 243 W
Efficiency 76.39% 76.67% 73.18% 71.63%
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9.9. Standby Power Consumption
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Figure 38. Standby Power Consumption at No Load Condition (Including 3.3 V Regulator Power Loss)

9.10. Conducted Electromagnetic Interference (EMI)

Test Condition
=  Frequency Range: 150 kHz — 30 MHz, Probe: 2-Line-LISN ENV216
= Signal Path: Receiver-2-Line-LISN ENV216, Detectors: Average

Test Results:
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Figure 39. L at 110 Vac
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Figure 40.

L at 230 Vac
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10. Revision History

Rev. Date Description

1.0 July 2016 Initial Release

WARNING AND DISCLAIMER

Replace components on the Evaluation Board only with those parts shown on the parts list (or Bill of Materials) in the Users’ Guide. Contact an
authorized Fairchild representative with any questions.

This board is intended to be used by certified professionals, in a lab environment, following proper safety procedures. Use at your own risk. The
Evaluation board (or kit) is for demonstration purposes only and neither the Board nor this User's Guide constitute a sales contract or create any kind
of warranty, whether express or implied, as to the applications or products involved. Fairchild warrantees that its products meet Fairchild’s published
specifications, but does not guarantee that its products work in any specific application. Fairchild reserves the right to make changes without notice to
any products described herein to improve reliability, function, or design. Either the applicable sales contract signed by Fairchild and Buyer or, if no
contract exists, Fairchild’s standard Terms and Conditions on the back of Fairchild invoices, govern the terms of sale of the products described herein.

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO
IMPROVE RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR
USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR
THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

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

As used herein:

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

reasonably expected to result in significant injury to the user.

ANTI-COUNTERFEITING POLICY

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

Counterfeiting of semiconductor parts is a growing problem in the industry. All manufacturers of semiconductor products are experiencing
counterfeiting of their parts. Customers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation,
substandard performance, failed applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures to
protect ourselves and our customers from the proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts
either directly from Fairchild or from Authorized Fairchild Distributors who are listed by country on our web page cited above. Products customers buy
either from Fairchild directly or from Authorized Fairchild Distributors are genuine parts, have full traceability, meet Fairchild's quality standards for
handling and storage and provide access to Fairchild's full range of up-to-date technical and product information. Fairchild and our Authorized
Distributors will stand behind all warranties and will appropriately address any warranty issues that may arise. Fairchild will not provide any warranty
coverage or other assistance for parts bought from Unauthorized 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.

EXPORT COMPLIANCE STATEMENT
These commodities, technology, or software were exported from the United States in accordance with the Export Administration Regulations for the
ultimate destination listed on the commercial invoice. Diversion contrary to U.S. law is prohibited.

U.S. origin products and products made with U.S. origin technology are subject to U.S Re-export laws. In the event of re-export, the user will be
responsible to ensure the appropriate U.S. export regulations are followed.
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