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This user guide supports the evaluation kit for the FSL306LR. It should be used in
conjunction with the FSL306LR datasheet as well as Fairchild’s application notes and
technical support team. Please visit Fairchild’s website at www.fairchildsemi.com.

1. Introduction

This document is an engineering report describing measured performance of the
FSL306LR evaluation board.

1.1. General Description

The FSL306LR integrated Pulse Width Modulator (PWM) and SenseFET is 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),
Feedback Open-Loop Protection (FB_OLP), and Abnormal Over-Current Protection
(AOCP). FSL306LR 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.

1.2. Features

= Built-in Avalanche-Rugged SenseFET: 650 V

= Fixed Operating Frequency: 50 kHz

= No-Load Power Consumption: <25 mW at 230 V¢ with External Bias;
<120 mW at 230 Vac 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

Various Protections: Overload Protection (OLP), Over-Voltage Protection

(OVP), Feedback Open Loop Protection (FB_OLP), AOCP (Abnormal Over-

Current Protection), Thermal Shutdown (TSD)

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

© 2013 Fairchild Semiconductor Corporation 3 FEBFSL306LRN_CS01U02A « Rev. 1.0.0
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Figure 1. Internal Block Diagram

2. Specifications

Table 1. Evaluation Board Specifications

Fairchild Device FSL306LR
Input Voltage Range 85 ~ 300 Vac
Frequency 60 Hz
Maximum Output Power 2.05W
Output Full-Load Condition 12V/0.15A,5V/0.05 A

© 2013 Fairchild Semiconductor Corporation 4 FEBFSL306LRN_CS01U02A « Rev. 1.0.0
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3. Photographs

Figure 3. Bottom View (Dimension 64 x 33 [mm?])
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4. PCB Layout
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Figure 6. Bottom Layer
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5. Test Conditions

ww.fairchildseémi.com

Evaluation FEBFSL306LRN_CSO01U02A
Board # -
Test Date April 17, 2013

AC Source: 6800 Series
Electronic Load: Chroma 63030
Oscilloscope: LeCroy 24Xs-A
Power Meter: Yokogawa WT210

Startup Performance

Normal Operation

Voltage Stress of Drain and Freewheeling Diode
Output Ripple and Noise

Step Load Response

Output Short Protections
Output Line & Load Regulation
Temperature Measurement

. Efficiency Test Result

10. Standby Power Consumption
11.Conducted EMI Measurement

Test Equipment

Test Iltems

© NGO~ ODNE
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6. Performance of Evaluation Board

6.1. Startup Performance

-300.
A, Trailing number(s) in the truncated 10 allow

B Hardcopy saved

'\FSL30BLR EVBswer2final ver0. 2\stan @ 85Wac & ful tit
Figure 7.  Startup Time = 18 ms, 85 Vac, Figure 8. Startup Time = 14 ms, 300 Vac, Full-Load
Full-Load Condition (CH1: Vps (100 V/div), Condition (CH1: Vps (100 V/div), CH2: Vcc (5 V/div),
CH2: Ve (5 VUdiv), CH3: 12 Vour (2V/div), CH3: 12 Vour (2 V/div), CH4: 5 Vour (1 V/div),
CH4: 5 Vour (1 V/div), Time: 10 ms/div) Time: 10 ms/div)
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Figure 9. Startup Time = 10 ms, 85 Vac, No-Load Figure 10. Startup Time =9 ms, 300 Vac, No-Load
Condition (CH1: Vps (100 V/div), CH2: Vcc (5 V/div), Condition (CH1: Vps (100 V/div), CH2: Vcc
CH3: 12 Vout (2 V/dIV), CH4: 5 Vour (1 V/dIV), (5 V/dIV), CH3: 12 Vout (2 V/dIV), CH4: 5 Vour
Time: 10 ms/div) (2 V/div), Time: 10 ms/div)
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6.2. Normal Operation
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Figure 11. Full-Load Condition, 85 Vac, (CH1: Vps Figure 12.  Full-Load Condition, 300 Vac, (CH1:
(100 V/div), CH2: Ve (5 V/div), Time: 10 ps/div) Vps (100 V/div), CH2: Ve (5 V/div), Time: 10 ps/div)
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Figure 13. No-Load Condition, 85 Vac, (CH1: Vps Figure 14. No-Load Condition, 300 Vac, (CH1: Vps
(100 V/div), CH2: Vcc (5 V/div), Time: 200 ps/div) (100 V/div), CH2: Vcc (5 V/div), Time: 200 ps/div)
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6.3. Voltage Stress of Drain

Measure Ple- P2max(C1) [ Pamaxcl) P5-- Pl
value arnv 45T
L4 L4

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

Figure 15.  Vps=457 V, Vpiope=472 V, Startup
Condition, Full-Load Condition, 300 Vac,
(CHl VDIODE (200 V/dIV), CH2: Vbs (200 V/dIV),
Time: 10 ms/div)

ww.fairchildsémi.com

and Freewheeling Diode

3
PImaNC1) [

Measure Ple-- Pamacd) [ PE---
valug 472V 57V
status L4 L4

go  Posilive|
2412013 5.47.08 AM

Figure 16. Vps=457 V, Vpiope=472 V, Steady-State,
Full-Load Condition, 300 Vac, (CH1: Vpjope (200 V/div),
CH2: Vps (200 V/div), Time: 5 ps/div)
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e1(s) In the fllename were truncated to allow auto-numbering,

Figure 17. Vps=451V & Vpiope=478 V, 12 V Output
Short Condition, Full-Load Condition, 300 Vac,
(CH1: Vpiope (200 V/div), CH2: Vps (200 V/div),
Time: 5 ms/div)
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Measure Pl--
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stalus v v
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485V 5Ty

truncated 1o allow

iner(s) in th

Figure 18. VDS:457 V & VDIODE:485 V, 5V OUtpUt
Short Condition, Full-Load Condition, 300 Vac,
(CH1: Vpiope (200 V/div), CH2: Vps (200 V/div),
Time: 5 ms/div)
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6.4. Output Ripple and Noise

Power Supply Mo Load mwst be
O— ACHot isolated from the
ES ™ Load ground of the
O AC Neutral V retum 10uf 0.1uf power supply.
= AC Ground

General Notes:

1. Load the output with its minsmum load
current. IW

2. Connect the probes as shown.
3. Repeat the measurement with mazxinmm
load on the oufput.

Scape

Figure 19. Recommended Test Setup

Math  Analysis  Utilfies  Help

File Verfital Timebase Triggel Cursors  Measure Math Analysis  Utilfies  Help

esusessesesnenns IR

i i
Measure Pin-- P2--- PIPhOK(O2) PApkOKIC3) [ PG - Measure Pin-- P2--- PIPhOK(2) PApkOKIC3) [ PG -
walue B1 my 205mv walue amy 27.5mv
status L4 L4 status L4 L4

4NTi2013 84333 AM & Trailing number(s) in the filename were truncated to allow auto-numbering.
Figure 20. 12 Vour riprLe = 61 MV, 5 Vour rippLE Figure 21. 12 Vour riprLe = 93 MV, 5 Vour rippLE
=21 mV, Output with 85 Vac and Full-Load =28 mV, Output with 300 Vac and Full-Load
Condition, CH2: 12 Voyr (50 mV/div), Condition, CH2: 12 Voyr (50 mV/div),

CH3: 5 Vour (20 mV/div), Time: 10 ms/div CH3: 5Vour (20 mV/div), Time: 10 ms/div

e Math Anslysis Utiifies Help Display  Cur: Messure  Math Analysis  Utiifies Help

T s e i i )

A A
Measure P1--- P2--- PIpkOKIC2) PA kKIS Ps--- PB--- Measure P1--- P2--- PIphOKIC2) PA kKIS Ps--- PB---
value a0my 15.4mv value 86 My 108my
status v v status v v

name were runcaled 10 allow aulo-numbering

Figure 22. 12 Vour_ripeLe = 40 mV, 5 Vour rippLE Figure 23. 12 Vour_ripeLe = 86 MV, 5 Vour RrippLE
= 16mV, Output with 85 Vac and No-Load =20 mV, Output with 300 Vac and No-Load
Condition, CH2: 12 Vour (50 mV/div), Condition, CH2: 12 Vour (50 mV/div),
CH3: 5 Vour (20 mV/div), Time: 10 ms/div CH3: 5 Vour (20 mV/div), Time: 10 ms/div

© 2013 Fairchild Semiconductor Corporation 11 FEBFSL306LRN_CS01U02A « Rev. 1.0.0
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Measure Pl-- PI--- P3PkOK(CE) P4pkoK(C3) P5--- PG--- Measure Pl-- PI--- P3PkOKCE) P4pkoK(C3) P5--- Pe---
value ®‘mv 17wy value TAmv W5 mv
status v v status v v

Iuncated 1o allow A\ Trailing number(s) In the flename were truncaled 1o allow auto-numnering

A\ Trailing number(s) in the

Figure 24. 12 Vour rippLe = 38 MV, 5 Vout RiPPLE = Figure 25. 12 Vour riprLe = 74 mV, 5 Vout RrippLE
15 mV, Output with 85 Vac and Burst-Mode Entry =21 mV, Output with 300 Vac and Burst-Mode
Power, CH2: 12 Vour (50 mV/div), CH3: 5 Vour Entry Power, CH2: 12 Vour (50 mV/div),
(20 mV/div), Time: 10 ms/div CH3: 5 Vour (20 mV/div), Time: 10 ms/div
140mV
120mVv
100mV

80mv W

60mv —

40mV 4_9/

20mv
omv

No load EB:::; 25%load | 50%load | 75%load | Full load

—85Vac 38mv 40mV 45mV 62mV 53mV 61mVv
—110Vac| 40mVv 45mV 46mV 62mV 53mV 58mVv
——=230Vac| 6&67mV 66mV 61mV 82mV 70mV 82mv
—265Vac| 70mV 74mV 67mvV 85mV 74mV semv
——=300Vac| 74mV 86mv 70mVv 96mV 78mV 93mVv

Figure 26. 12 V Output Ripple

50mv
40mv
30mv
20mv %
10mV
OmV
Burst
Noload entry 25%load | 50%load | 75%load | Fullload

=—B5Vac 15mv 16mv 20mVv 20mVv 21mV 21mv
=—]110Vac, 15mV 15my 19mV 21mVv 22mV 22mv
=—=230Vac 18mV 18mv 22mV 24mV 27mV 27mVv
=——3265Vac, 19mVv 20mv 23mV 25mV 27mV 27mv
——=300Vac, 21ImV 20mv 23mV 26mv 28mV 28mVv

Figure 27. 5V Output Ripple

© 2013 Fairchild Semiconductor Corporation 12 FEBFSL306LRN_CS01U02A « Rev. 1.0.0
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6.5. Step Load Response
Test Slew Rate (250 mA/ps)

Power Supply N ont Load nust be
O— ACHot isolated from the
-~ -~ Load ground of the
O— AC Neuiral S 10uf 0.1uf power supply.
= AC Ground

General Motes:

1. Load thee output with its minimum load

current. %
2. Connect the probes as shown.
3. Repeat the measurement with maxinmm

Toad on the output

Scape

Figure 28. Recommended Test Setup

e Verfital Timehase Trigger Display Cursors Measure Math  Analysis elp File Werical Timebase Trgger Display Cursors Measure Math Anahsis  Ufiites  Help

Measure P1imanc) PZMIN(C2) PIpkPK(C2) Pama(CI) PEMIN(C3) PBRKDK(C3) Measure P1max(C2) PZMIN(C2) Ppkek(C3) Paman(C3) PEMINC3) PERKIKICE)
value 152mv 168 my 320 mv 18 my -7 my 2Bmv value 190 my 187 mv 37gmv 12myv 10my 29m
status v v v v status: v v v v

A\ Tralling number(s) in the filename were truncated 10 allow aulo-numbering. A\, Tralling number(s) in the filename were fruncated ta allow auto-numbering

Figure 29. 12V Output Step Load with 85 Vac, Figure 30. 12V Output Step Load with 300 Vac,
80% Load < 20% Load (CH2: 12 Vour (200 mV/div), 80% Load «> 20% load (CH2: 12 Vour (200 mV/div),

CH3: 5 Vour (50 mV/div), Time: 50 ms/div) CH3: 5 Vour (50 mV/div), Time: 50 ms/div)

e Veriral Timebase Trigger Display Cursors Analysis el File Wercal Timebase Trigger Display Cursors Measure Math Anabsis Utiffes Help

- A R

|

Measure P1imanc) PZMIN(C2) PIpkPK(C2) Pama(CI) PEmMINC3) PBRKDK(C3) Measure P1max(C2) PZMIN(C2) Ppkek(C3) Pama(C3)y PEMINC3) PERKIKICE)
value 82mv 81 mv 173 mv 18 my A0my 29 mv value 101 my a8 mv 198 mv 0mv Admy Umy
status v v v v v b status: v v v v v v

A\ Tralling number(s) in the filename were truncated 10 allow aulo-numbering. A\, Tralling number(s) in the filename were fruncated ta allow auto-numbering

Figure 31. 5V Output Step Load with 85 Vac, Figure 32. 5V Output Step Load with 300 Vac,
80% Load < 20% Load (CH2: 12 Vour (200 mV/div), 80% Load < 20% load (CH2: 12 Vout (200 mV/div),
CH3: 5 Vour (50 mV/div), Time: 50 ms/div) CH3: 5 Vour (50m V/div), Time: 50 ms/div)

© 2013 Fairchild Semiconductor Corporation 13 FEBFSL306LRN_CS01U02A « Rev. 1.0.0
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Table 2. 12V Output Step Load Response (5 V Output Full Load Condition)
12 V Output Step 85 Vac 110 Vac 230 Vac 300 Vac 300 Vac
Load (80% «»20%) | 12v | 5v | 12V | 5V | 12V | 5V | 12V | 5V | 12V | 5V
Overshoot | 152mV | 18 mV | 158 mV |18 mV | 178 mV |20 mV | 184 mV |20 mV | 190 mV |18 mV
5:{)23” Undershoot| 168mV | 7mV | 168mV | 9mV | 187 mV |10 mV | 187 mV |10 mV | 187 mV | 10 mV
Peak-Peak | 320mV | 26 mV | 326 mV |27 mV | 365 mV |30 mV | 371 mV |30 mV [ 378 mV |29 mV
Table 3. 5V Output Step Load Response (12 V Output Full Load Condition)
5V Output Step Load 85 Vac 110 Vac 230 Ve 300 Vac 300 Vac
(80% « 20%) 12V | 5V | 12V | 5V | 12V | 5V | 12V | 5V | 12V | 5V
Overshoot | 82mV |18mV | 82mV [20mV |101 mV |20 mV 101 mV |22 mV |101 mV | 20 mV
12L\éa';”” Undershoot| 91mV [ 10mV | 91mV [10mV| 91mV [12mV | 91mV [12mV | 98 mV |14 mV
Peak-Peak | 173mV | 29mV | 173 mV |30 mV [192mV |32 mV [ 192 mV | 34 mV | 198 mV | 34 mV

© 2013 Fairchild Semiconductor Corporation
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6.6. Output Short Protection

s
21201360529 4

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

Figure 33. OLP Triggered, 12 V Output Short with Figure 34. AOCP Triggered, 12 V Output Short with

85 Vac, FuII-Load, (CHlZ Vps (100 V/diV), 300 Vac, FuII—Load, (CHlZ Vpbs (100 V/diV),
CH2: Ve (5 V/div), CH3: 12 Vour (2 V/div), CH2: Ve (5 V/div), CH3: 12 Vour (2V/div),
CH4: 5 Vour (1 V/div), Time: 500 ms/div) CH4: 5 Vour (1 V/div), Time: 500 ms/div)

y

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

Figure 35. OLP Triggered, 5 V Output Short with Figure 36. OLP Triggered, 5 V Output Short with
85V ac, Full-Load, (CH1: Vps (100 V/div), 300 Vac, Full-Load, (CH1: Vps (100 V/div),
CH2: Ve (5 V/div), CH3: 12 Vour (2 V/div), CH2: Ve (5 V/div), CH3: 12 Vour (2 V/div),
CH4: 5 Vour (1 V/div), Time: 500 ms/div)) CH4: 5 Vour (1 V/div), Time: 500 ms/div)

© 2013 Fairchild Semiconductor Corporation 15 FEBFSL306LRN_CS01U02A « Rev. 1.0.0
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6.7. Output Line & Load Regulation

12.40V
12.30V
12.20V
12.10V
12.00V
11.90V
11.80V
11.70V

ll

85Vac 110vac 230Vac 265Vac 300vac
12V full load & 5V full load 11.95Vv 11.95v 11.94v 11.94V 11.94v
=12V full load & 5V no load 11.97V 11.97v 11.96V 11.96V 11.96V
=12V no load & 5V full load 12.05V 12.04v 12.04v 12.04v 12.04v
=12V noload & 5V no load 12.35V 12.34v 12.34v 12.34v 12.36V

Figure 37. 12 V Output Line & Load Regulation

5.10V
5.05V e — et
5.00v
4.95v
4.90V
85Vac 110Vac 230Vac 265Vac 300Vac
=12V full load & 5V full load 5.08v 5.08v 5.08v 5.08v 5.08v
=12V full load & 5V no load 5.06V 5.06V 5.06V 5.06V 5.07V
=12V no load & 5V full load 5.07v 5.07v 5.07v 5.07v 5.07v
=12V no load & 5V no load 5.06V 5.06V 5.06V 5.06Y 5.07v

Figure 38. 5V Output Line & Load Regulation

6.8. Temperature Measurement

Table 4. Temperature Test Result

In put VOltage 85 Vac | 110 Vac | 230 Vac | 265 Vac | 300 Vac
IC (FSL306LR) 48.0°C 47.0°C 49.0°C 51.0°C 54.0°C
Freewheeling Diode (ES1J) 57.0°C 58.0°C 61.0°C 62.0°C 63.0°C
Temperature
Inductor (PKS0807-681K-TF) 58.0°C 60.0°C 65.0°C 68.0°C 70.0°C
5V LDO (KA78LO5AI) 67.0°C 69.0°C 71.0°C 71.0°C 72.0°C
Room Temperature 25°C
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6.9. Efficiency Test Resulit

Test Method:

- Test after 15 minutes aging
Test from heavy load to light load

Efficiency test result
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< o0 —_— . ——Fullload
ﬂ —75% load
60.00% —_— 0% load
55.00% —_—5% 0ad
50.00%
45.00%
85Vac 110Vac 230Vac 265Vac 300Vac
Figure 39. Efficiency vs. Output Load and Input Voltage
Table 5. Efficiency Test Result
85 Vac 110 Vac 230 Vac 265 Vac 300 Vac
Output 1 |11.95V| 0.15A [11.95V| 0.15A |11.94V| 0.15A |11.94V | 0.15A [11.94V| 0.15A
LFOUG:L Output 2 | 5.08V |0.050A| 5.08V [0.050A| 5.08V |0.050 A| 5.08V [0.050A| 5.08V |0.050 A
Pin 3.112W 3.049 W 3.095 W 3.144 W 3.202 W
Efficiency 65.76% 67.12% 66.07% 65.04% 63.87%
Output 1 |11.98V| 0.11 A [11.97V| 0.11 A |11.97V| 0.11 A |11.97V| 0.11 A [11.96 V| 0.11 A
750, | Output2 | 5.07V |0.038A| 5.07V |0.038A| 5.07V |0.038A| 5.07V |0.038 A| 507V |0.038 A
Load Pin 2.265 W 2.235 W 2.280 W 2.310 W 2.351 W
Efficiency 67.90% 68.76% 67.40% 66.53% 65.32%
Output 1 [11.99V| 0.08 A |11.99V | 0.08 A |11.99V | 0.08 A |11.99V | 0.08 A |11.99V | 0.08 A
500 | Output2 | 5.07V |0.025A| 5.07V |0.025A| 5.07V |0.025A| 5.07V |0.025A | 5.07 V |0.025 A
Load Pin 1.600 W 1.587 W 1.640 W 1.671W 1.711W
Efficiency 64.13% 64.65% 62.56% 61.40% 59.96%
Output 1 |12.04V| 0.04 A |12.03V| 0.04 A |12.03V| 0.04 A |12.03V | 0.04 A |12.03V | 0.04 A
250, | Output2 | 5.07V |0.013A| 5.06V |0.013A| 5.06VV |0.013A| 506V |0.013A| 506V |0.013 A
Load Pin 0.812W 0.813 W 0.863 W 0.882 W 0.907 W
Efficiency 63.41% 63.27% 59.60% 58.32% 56.71%

© 2013 Fairchild Semiconductor Corporation

17

FEBFSL306LRN_CS01U02A - Rev. 1.0.0




T
FAIRCHILD

oo
SEMICONDUCTOR®

ww.fairchildsémi.com

6.10. Standby Power Consumption

100mWwW

80mW

60mwW

40mW

20mwW

Omw

85Vac

110Vac

230Vac

265Vac

300Vac

B Noload

43mW

44mW

50mW

54mW

67mW

Figure 40. Standby Power Consumption at No Load Condition (Including 5 V Regulator Power Loss)
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6.11. Conducted EMI Measurement
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Figure 41. L at 110 Vac
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Figure 42. L at 230 Vac
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7. Schematic

Schematic

Figure 43.
20
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8. Bill of Materials

Component Qty. Part No. Manufacturer Reference
Chip Resistor 0805 10 Q +5% 1 R2
Chip Resistor 0805 3.3 kQ +5% 1 R1
Chip Resistor 0805 5.1 kQ +1% 1 R4
Chip Resistor 0805 20 kQ +1% 1 R3
Chip Resistor 0805 220 kQ +5% 1 R6
0805 MLCC X7R £10% 331P (330 pF)50V | 1 C9
0805 MLCC X7R +10% 103P (10 nF) 50 V 1 Cc7
0805 MLCC X7R £10% 224P (220nF)50V | 1 Cc8
0805 MLCC X7R +10% 105P (1 pF) 50 V 1 C6
0805 MLCC X7R +10% 225P (2.2 puF) 50 V 1 C5
Electrolytic Capacitor 4.7 pF 400 V 105°C 1 | LHK General Purpose JACKCON C1
Electrolytic Capacitor 6.8 pF 400 V 105°C 1 KM(M) SAMXON Cc2
Electrolytic Capacitor 47 pF 25V 105°C 1 | LHK General Purpose JACKCON C4
Electrolytic Capacitor 100 puF 25V 105°C 1 KY C3
Fixed Inductor 470 yH +10% 2 EC36-471K SYNTON L1, L2
Inductor DR8X7 680 uH 1 PKS0807-681K-TF 3L Electronic L3
General Diode 1 A /1000 V SMA 2 S1M Fairchild Semiconductor D1, D2
Super Fast Diode 1 A/ 600 V SMA 2 ES1J Fairchild Semiconductor D3, D4
Diode DO-35 300 mA /100 V 1 1N4148 Fairchild Semiconductor D5
IC Positive Voltage Regulator 1 KA78LO5AIMTF Fairchild Semiconductor u2
IC SMPS Power Switch 1 FSL306LR Fairchild Semiconductor Ul
Wire Wound Resistor 1 W 10R +5% 1 F1
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9. Revision History

Rev. Date Description
1.0.0 4/2013 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 commaodities, 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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