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This user guide supports the FAN324x evaluation board for dual-coil relay-driving
circuits. It should be used in conjunction with the FAN3240/41 datasheet, which includes
a section on the theory of product operation as well as the application information.

1. Overview of the Evaluation Board

The FAN324x “smart” dual-coil relay drivers are designed to drive bi-stable polarized
latching relays that connect and disconnect electrical power in smart electronic meters.
The FEBFAN324x_001NDA evaluation board is designed to evaluate any of the
products in the FAN324x series, such as FAN3240 or FAN3241.

The output of the FAN324x is rated for operation with supply rails from 8 V to 60 V. The
filter / timer block prevents inadvertent switching from noisy input signals by providing
input-pulse qualification (toua) and maximum output pulse-width limit (twax). The
parameters are factory adjustable and additional configurations are available. XOR input
protection is also provided to prevent both outputs from being on at the same time. The
Under-Voltage Lockout (UVLO) function disables the outputs until the supply voltage is
within the operating range.

The FAN324x has two separate driver channels for the relay-open and relay-close signals
needed to operate dual-coil relays. One enable/disable pin allows shutdown of both
channels independent of the input signals. An internal thermal shutdown (TSD) function
is provided for thermal protection.

This FEBFAN324x_001NDA evaluation board uses a two-layer Printed Circuit Board
(PCB). The size of the board is designed to be small enough to be evaluated in confined
spaces of the meter. Its form factor is 45.72 x 20.32 mm (1.8 x 0.8 inches).

© 2013 Fairchild Semiconductor Corporation 3 FEBFAN324x_001NDA + Rev. 0.0.1
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2. Photographs
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Figure 1. FEBFAN324x_001NDA, Top and Bottom View, 45.7 x 20.3 mm (1.8 x 0.8 inches)
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3. Key Features of FAN324x

= 8-V to 60-V Operation Range for use with 12-V, 24-V, or 48-V Relays
= Strong DC Current to Break through Welded Contacts without External Switches
= |Integrated Linear Regulator for Isolated or Non-lIsolated Meter Power Designs
= Accurate Input Filter Time and XOR Input Protection
= Accurate Maximum Output Pulse Width
= Two Output Operating Modes:
- Follow Input Width Up to Maximum Value
- Fixed Maximum Output Pulse Width
= 3.3-V or 5-V Square-Wave Logic Input Signals
= Enable Pin for Operational Flexibility
= Internal Thermal Shutdown Protection (TSD)
= Rated from —40°C to +105°C Ambient

3.1. Applications

= Smart E-Meters

= Energy Generation & Distribution

= Building and Home Control

= Industrial Dual-Coil Relay-Driving Applications

‘8| vs
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5VB [2 Regulator
EN y—{ 7| out1
Internal

Bias TSD

[
—
Osc =
NL[3 6] GND

doglk Timer /
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Figure 2. Block Diagram
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4.

Specifications

This evaluation board has been designed and optimized for the conditions in Table 1.

Table 1. Recommended Operating Conditions

Symbol Parameter Min. Typ. Max. Unit
Vs Output Supply Voltage Range 8 60 \%
Ven Enable Voltage EN 0 3.3t05.0 5.5 \%
ViN Input Voltage IN1, IN2 0 3.3t05.0 5.5 \%
Cvs Bypass Capacitor at VS Pin 1 uF
Csvs Bypass Capacitor at 5VB Pin 100 220 nF
Ta Operating Ambient Temperature -40 +105 °C
5. Test Setup
Before applying power to the FEBFAN324X_001NDA evaluation board, the DC bias
supply for Vs and a dual-coil relay load for outputs should be connected to the board as
shown in Figure 3.
Power DC Bias Supply
Ground 0to 60V
RELAY
EN/UVLO | REL_CLOSE A
B el . 7 - ! ; |
IN_CLOSE ¢ ‘ - , — &x VS+ ® 3 B
Microcontroller 3 ‘]
IN_OPEN EAIRCHILD 07 . REL_OPEN 3 ¢
Signal
Ground

Figure 3. Recommended Test Set-Up

© 2013 Fairchild Semiconductor Corporation 6 FEBFAN324x_001NDA + Rev. 0.0.1
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Figure 4. Evaluation Board Schematic

Note 1:

The IC is hardwired to be enabled by default and no connection is needed for the EN /
UVLO pin. There are two ways to use the EN / UVLO pin.

= To control the IC and the board using the enable / disable operation. R5 must be
removed first and the R3 (0 Q) installed.

= To monitor and disable based on other vital voltages in the system, such as the supply
voltage for the logic generating the control signals or the power rail of the relay. In
this case, R5 must be removed and R3/R4 divider be added.

Note 2:

The board is built with D1 and R1 both populated. In this configuration, D1 is shorted out
and the IC is running on of a filtered version of the relay bias voltage, VS. The filtering is
provided by R2 and C2.

If the relay bias voltage is not stiff enough and it is anticipated that the Vs voltage might
collapse or drop below the UVLO turn-off threshold during switching, R1 should be
removed. If R1 is removed, D1 is reverse biased and de-couples the IC bias power across
C2 from the temporary low-voltage across the relay bias voltage bypass capacitor, C1.

Due to the very low operating current (IsuppLy) Of the FAN324x drivers, the IC bias
voltage can be kept above the UVLO turn-off threshold for an extended period of time
(thoLpup) given by the following relationship:

VSnom —VuvLo oFF (1)

tuorpup = C2+ !
SUPPLY

© 2013 Fairchild Semiconductor Corporation 7 FEBFAN324x_001NDA + Rev. 0.0.1
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7. Bill of Materials (BOM)

Item |Qty | Reference | Value Part Number Description Manufacturer | Package
CAP, SMD, .
1 2 C1,C2 2.2 uF HMK325B7225KN-T CERAMIC.100 V, X7R Taiyo Yuden 1210
CAP, SMD, CERAMIC,
2 1 C3 0.22 uF C3216X7R2A224K 100 V, X7R TDK 1206
CAP, SMD,
3 1 C4 0.22 uF CERAMIC.6.3 V. X7R STD 1206
Diode, Standard,100 V, Fairchild
4 1 D1 MMBD914 200 mA, Semiconductor | S°OT23
DIODE FASTREC 1A Fairchild
5 2 D2, b3 EGF1B 100V Semiconductor SMA
. On Shore
6 2 Ji, J2 DNP ED120/4DS Terminal Block, 4 Pos, Technology, Inc. Thru-Hole
R1, R5 0Q RES, SMD, 1/8 W STD 805
R2 10Q RES, SMD, 1/4 W STD 1206
R3, R4 DNP RES, SMD, 1/8 W STD 805
FAN3240TMX,
10 1 U1 FAN3241TM_X, Smart Dua_I—CO|I Relay F_alrchlld soIC-8
(or any product in the Driver Semiconductor
FAN324xTMX family)

Notes:
1. DNP = Do Not Populate
2. STD = Standard Component

© 2013 Fairchild Semiconductor Corporation 8 FEBFAN324x_001NDA + Rev. 0.0.1
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8. Test Results: FAN3240

The following tests are for FAN3240 with these operational parameters:

ww._fairchildsémi.com

" touaL = 15 ms nominal

" tuax = 150 ms nominal

= Edge-triggered operation

= Qutput follows input up to tmax if input pulse width is greater than touar

The relay used for testing is K100A-10-024B024-R, a 100-A, 277-Vac-rated, dual-coil,
power-latching relay from KG Technologies with the coil voltage of 24V
(see specification sheet).

Figure 5. Power-Latching Relay

8.1. Input Qualification
All input pulses shorter than the set qualification time, touac, are ignored.

Both IN_1 and IN_2 pulse widths are shorter than the toua. value of 15 ms; both are
ignored and OUT_1 and OUT_2 remain off.

File Verical Timebase Trigger Display Cursors Measure WMath Analysis Ulilities Help

oo 2

sty = e
|
i |
Y
Measure P1width(C1) P2:width(C2) P3: W|dn(C3) P4: wmn(C4) P5:dt@Iv(CH,... PB:dt@Iv(C2, . P7--- P3---
valus 10.0001 ms 10.0011 ms =
status & i
5,00 Vldlv 5.00 V/div 20.0 V/div| 100 ms/div Stop 225V
10.00 V ofst -9.95 V ofst 0.00 Voffset] 50.0 kS 50 kSisjEdge  Positive)

LeCroy 1113012012 11:15:25 AM

IN_1 =10 ms Pulse & OUT_1 = HIGH (Off)
IN_2 =10 ms Pulse > OUT_2 = HIGH (Off)

Figure 6. Input Qualification
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8.2. Operation w

Input signals with

Both IN_1 and IN_

the input pulse wi

ww._fairchildsémi.com

ith Qualified Inputs
a pulse width greater than toua. are considered valid / qualified inputs.

2 are qualified inputs as they are longer than touaL. The outputs follow
dth up to tyax. OUT_1 follows the input pulse width of 50 ms because

it is shorter than tyax. However, OUT_2 pulse-width is terminated at tyax because the
IN_2 pulse is longer than tyax.

File

Vertical Timebase Trigger Display Cursors Measure WMath Analysis Ulilities Help

IN
ouT 2
‘ = e
—Rilmaise
| ] 1
Measure P1width(C1) P2:width(C2) P3:widn(C3) P4:widn(C4)P5:dt@Iv(C1,... P6:dt@Iv(C2, .. P7--- P3=-
valus 19.9988ms  174.9993ms 419.9881ms  149.9607 ms 15.0191 ms 15.0191 ms
status i v S 4 v v
(Timebase -400msg (Triager CAGH)
5.00 V/div 20.0 V/div 20.0 V/div 100 ms/div] Sto 225V
-9.95 V ofst 0.00 Voffset] -75.00 V ofsi 50.0 kS 50 kSisjEdge  Positive)
LeCroy 11/30/2012 10:31:24 AM

IN_1 =50 ms Pulse  OUT_1 =50 ms Pulse (Follows Input)
IN_2 =180 ms Pulse = OUT_2 = 150 ms Pulse (tyax)

Figure 7. Operation with Qualified Inputs

© 2013 Fairchild Semiconductor Corporation
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8.3. Operation with Input Permanently HIGH

These tests are for a condition where the input pin gets stuck HIGH or is permanently HIGH
from start, emulating a signal source failure or an assembly problem, such as a solder joint
shorting the input pin to a voltage interpreted at the input as a logic HIGH signal.

As the IN_1 pulse width is longer than the maximum allowable pulse width (tyax), the
OUT _1 pulse is terminated at tyax.

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Utilites Help
IN_1 *
=
ouT 1
= = —
c3
IN_2
OuUl_2
T o et
Y
Measure P1width(C1) P2width(C2) P3:widn(C3) P4:widn(C4)P5:dt@Iv(C1,... P6:dt@Iv(C2, .. P7--- P8:-
value — — 149.9409ms — 15.0193 ms -
status & R v R &
5.00 V/div 20.0 V/div| 20.0 V/div|
-9.95 V ofs 0.00 Voffset] -75.00 V ofst
LeCroy 11/30/2012 10:59:07 AM
IN_1=HIGH = OUT_1 = 150 ms Pulse (tyax)
IN_2 = LOW - OUT_2 = HIGH (Off)

Figure 8. Input Longer than tyax

© 2013 Fairchild Semiconductor Corporation 11 FEBFAN324x_001NDA + Rev. 0.0.1
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8.4. Enable / Disable Functionality

When the EN pin is pulled LOW, the IC must terminate any existing output pulse and
prevent any further pulses to the relay drive outputs.

In the first input signal shown in Figure 9, note the IN_1 pulse width is longer than the
maximum allowable pulse width (tyax) and the OUT _1 pulse has the maximum width of
twax. When the EN signal is pulled LOW during the second OUT _1 signal, the output
pulse terminates immediately.

File Verical Timebase Trigger Display Cursors Measure Math Analysis Ulilities Help
=
ouT it
2 RTII SEPRERTE | BN = IR S U i I FE
|
t
[ o
| ~ R
o =
| I
|
ry
Measure P1:width(C1) P2:width(C2) P3:widn(C3) P4:widn(C4)P5:dt@Iv(C1,... P6:dt@Iv(C2,... P7--- P3---
valus 180.0001ms — 21.2003ms — 15.0197 ms —
status v [ v L v i
f 5.00 Vidiv 20.0 Vidiv|
10.00 V ofst 0.00 Voffsel]
LeCroy Slow Acquisition
IN_1 =180 ms Pulse 2 OUT_1 = 150 ms Pulse (tyax) / Terminated
EN = HIGH to LOW

Figure 9. Enable / Disable Functionality

© 2013 Fairchild Semiconductor Corporation 12 FEBFAN324x_001NDA + Rev. 0.0.1
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8.5. Noise on the Inactive Input

While one of the inputs receives a valid, qualified input; the other input might see
significant noise level above the input threshold level. The noise can be especially strong
right after the output of the IC turns on and drives the contactor switch.

The noise signature on IN_1 is ignored because its pulse width is shorter than touay.

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Utilities Help

Measure P1lwidth(C1) P2width(C2) P3:widn(C3) P4:widn(C4)P5:dt@Iv(C1,... PE:dt@Iv(C2, PT=-=

value 9.98794ms  29.99977 ms —  30.00090ms — 2480775ms
status i v

i v A v
5.00 Vidiv 5.00 V/div 20.0 V/div 20.0 ms/div| Stop 225V
10.00 V ofst -9.95 V ofst 0.00 Voffsel] 50.0kS 250 kS/sjEdge  Positive,

11/30/2012 11:26:37 AM

LeCroy

IN_1 = Noise Signal = OUT_1 = HIGH (Off)
IN_2 =30 ms Pulse 2 OUT_2 =30 ms Pulse

Figure 10. Noise on Inactive Input

© 2013 Fairchild Semiconductor Corporation

13 FEBFAN324x_001NDA -+ Rev. 0.0.1



T
FAIRCHILD

e P |
SEMICONDUCTOR®

8.6. XOR Protection

The XOR protection implemented in the FAN324x devices prohibits output pulses when
two qualified input signals are received at the same time. The XOR protection works
when both inputs are asserted together or a second qualified input is received while the
first one is being qualified.

Both cases below show that the XOR protection prevents simultaneous drive signals
being delivered to the two coils of the relay.

ww.fairchildsémi.com

out 2

600 ms gg )|
joer (RIS

20.0 ms/div] Stop 215V

500kS 250kSis]Edge Positive|

= A
5.00 Vidiv| 5.00 Vidiv| 20.0 Vidiv
14.80 V ofst] -5.00 V ofst| 200 mV ofst

IN_1 = Pulse Starts with IN_2 > OUT_1 = HIGH (Off)
IN_2 = Pulse Starts with IN_1 = OUT_2 = HIGH (Off)

Figure 11. Simultaneous Insertion of Two Qualified Inputs

IN
a 2
~ P AT EENNE e
ouT 1
= — A
IN2
N2
out 2 I
-

i
(Tbase 600 m3 (Figoer @G
5.00 Vidiv| 5.00 Vidiv 20.0 Vidiv| 20.0 ms/div] Stop 215V
14.80 V ofst] -5.00 V ofst| 200 mV of st 500kS 250kSis]Edge Positive|

IN_1=Pulse Overlaps IN_2 = OUT_1 = HIGH (Off)
IN_2 = Pulse Overlaps IN_1 - OUT_2 = HIGH (Off)

Figure 12. Overlapping Qualified Inputs

© 2013 Fairchild Semiconductor Corporation 14 FEBFAN324x_001NDA + Rev. 0.0.1
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9. Test Results: FAN3241

The following tests are for FAN3241 with these operational parameters:

ww._fairchildsémi.com

= touaL =1 ms nominal

" tyax = 30 ms nominal

= Edge-triggered operation

= Qutput pulse always equal to tyax, regardless of qualified input pulse width

The relay used for testing is K100A-10-024B024-R, a 100-A, 277-V ac-rated, dual-coil,
power-latching relay from KG Technologies with the coil voltage of 24V
(see specification sheet).

Figure 13. Power-Latching Relay

9.1. Input Qualification
All input pulses shorter than the set qualification time, touac, are ignored.

Both IN_1 and IN_2 pulse widths are shorter than the toua. value of 1 ms and both are
ignored as OUT_1 and OUT _2 remain off.

File Verical Timebase Trigger Display Cursors Measure Math Analysis Ulilities Help

™ B L ],

Measure P1: W|dtn(C1) P2:width(C2) P3: W|dn(03) P4: wmn(C4) P5:dt@Iv(CH,... PB:dt@Iv(C2, .. P7--- P3---
value 1.00014 ms 1.00012 r'ls —
status A 3

10. 00 V ofst -9: 95 V ofst 0.00 Voffsel 50.0kS 250 kS/sjEdge  Positive,
LeCroy 11/30/2012 12:18:35 PM

IN_1=<1msPulse > OUT_1 = HIGH (Off)
IN_2 =<1 msPulse > OUT_2 = HIGH (Off)

Figure 14. Input Qualification

© 2013 Fairchild Semiconductor Corporation 15 FEBFAN324x_001NDA + Rev. 0.0.1
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9.2. Operation with Qualified Inputs
Input signals with a pulse width greater than toua. are considered valid / qualified inputs.
The output pulse width is always equal to tyax, regardless of qualified input pulse widths.

File Vertical Timebase Trigger Display C s Measure WMath Analysis Utilities Help

Measure P1width(C1) P2:width(C2) P3:widn(C3) P4:widn(C4)P5:dt@Iv(C1,... P6:dt@Iv(C2, .. P7--- P8---
value 9.99984ms 39.99992ms 30.02544ms 30.02498ms 1.02789 ms 1.02786 ms
status 4 4 v v v v
c o gger @IG
5.00 V/div 20.0 V/div| 20.0 ms/divj Stop 225V
10.00 V ofst -9.95 V ofs| 0.00 Voffset 50.0kS 250 kS/sJEdge Positive
LeCroy 11/30/2012 11:46:00 AM

IN_1=10 ms Pulse > OUT_1 =30 ms Pulse (tyax)
IN_2 =40 ms Pulse 2 OUT_2 =30 ms Pulse (tyax)

Figure 15. Operation with Qualified Inputs

© 2013 Fairchild Semiconductor Corporation 16 FEBFAN324x_001NDA + Rev. 0.0.1
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9.3. Operation with Input Permanently HIGH

These tests are for a condition where the input pin gets stuck HIGH or is permanently HIGH
from startup emulating a signal source failure or an assembly problem, such as a solder joint
shorting the input pin to a voltage interpreted at the input as a logic HIGH signal.

As the IN_1 pulse width is longer than the maximum allowable pulse width (tyax), the
OUT _1 pulse is terminated at tyax. Note that OUT_2 does not switch even with valid
IN_2 signals due to XOR protection.

File Vertical Timebase Trigger Display Cursors Measure WMath Analysis Utilities Help

A
Measure P1lwidth(C1) P2width(C2) P3:widn(C3) P4:widn(C4)P5:dt@Iv(C1, .. PE:dt@Iv(C2, . PT--- P8---
value - 4.99969ms  30.02498 ms — 1.02775 ms —
status i v v L v i
5.00 Vidiv 5.00 V/div 20.0 Vidiv| 20.0 ms/diviNormal 225V,
10.00 V ofsi -9.95 V ofst 0.00 Voffset] 50.0kS 250kS/sjEdge  Positive)
LeCroy I

IN_1=HIGH © OUT_1 = 30 ms Pulse (tyax)
IN_2 =3 ms Pulse 2 OUT_2 = HIGH (Off) due to XOR Protection

Figure 16. Input Longer than tuax

© 2013 Fairchild Semiconductor Corporation 17 FEBFAN324x_001NDA + Rev. 0.0.1
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9.4. Enable / Disable Functionality

When the EN pin is pulled LOW, the IC must terminate any existing output pulse and
prevent any further pulses to the relay drive outputs.

When the EN signal is pulled LOW during the switching of OUT_1, the output is
terminated immediately.

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Ulilities Help

i g1 T
i

ENA [
l
2 A S
I
Measure Plwidth(C1) P2width(C2) P3:widn(C3) P4:widn(C4)P5:dt@Iv(C1, ... PE:dt@Iv(C2, PT--—= P8=--
value 19.99994 ms — 1419787 ms - 1.02391 ms -
status i & i A v i
% foc £2[bc
5.00 Vidiv 20.0 V/div| 20.0 ms/divfNormal 225V
10.00 V ofst 0.00 Voffsel] 50.0kS 250 kS/sjEdge Negative)

[ Trigger

IN_1=20ms Pulse 2 OUT_1 =30 ms Pulse (tyax) / Terminated
EN = HIGH to LOW

Figure 17. Enable / Disable Functionality

© 2013 Fairchild Semiconductor Corporation 18 FEBFAN324x_001NDA + Rev. 0.0.1
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9.5. Noise on the Inactive Input

While one of the inputs receives a valid, qualified input; the other input might see
significant noise level above the input threshold level. The noise can be especially strong
right after the output of the IC turns on and drives the contactor switch.

The noise signature on IN_2 is ignored because its pulse width is shorter than touay.

File Verical Timebase Trigger Display Cursors Weasure Math Analysis Ulilities Help

g !

Measure Plwidth(C1) P2:width(C2) P3:widn(C3) P4:widn(C4)P5:dt@Iv(C1,... PE:dt@Iv(C2, ..
value 3.00001ms 29996 s 30.02488ms 5 1.10397 ms ==
status v A v i

50.0 kS
X1=  -46ps AX= 1.946ms
X2= 1900 ms 1AX= 513.9Hz

11130/2012 1:43:54 PM

IN_1=3ms Pulse 2 OUT_1 =30 ms Pulse (Always tyax)
IN_2 = Noise = OUT_2 = HIGH (Off)

Figure 18. Noise on the Inactive INPUT
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9.6. XOR Protection

ww._fairchildsémi.com

The XOR protection implemented in the FAN324x prohibits output pulses when two
qualified input signals are received at the same time. The XOR protection works when
both inputs are asserted together or a second qualified input is received while the
response to the first qualified input is being executed.

Both cases below show that the XOR protection prevents simultaneous drive signals
being delivered to the two coils of the relay.

File Vertical Timebase Trigger Display

Cursors Measure Math

Analysis  Ulilities

Help

ouT 1

r
Measure P1width(C1)  P2:width(C2)
value 7.99993 ms 2.99995 ms
status

P31 wmn(CS)

5.00 Vidiv| 5.00 V/div| 20.0 V/div|
10.00 V ofst] -9.95 V ofsi] 0.00 Voffset|

LeCroy

P4 W|dn(C4) P5:Gt@IV(CH, . P6: dt@lv(CZ

50.0kS 1.0 MS/s]Edge

PT--- P3---

5.00 msldlv Stop.

11/30/2012 1:45:34 PM

IN_1 = Pulse Starts with IN_2 = OUT_1 = HIGH (Off)
IN_2 = Pulse Starts with IN_1 = OUT_2 = HIGH (Off)

Figure 19. Simultaneous Insertion of Two Qualified Inputs

File Vertical Timebase Trigger Display Cursors Measure Math

Analysis

Utilities

Help

7y
Measure
value 7.99995 ms 11.99997 ms
status

30. 02599ms

5.00 V/div 5.00 V/div 20.0 V/divi
10.00 V ofst} -9.95 V ofsi| 0.00 Voffset|

LeCroy

P1width(C1) P2:width(C2) P3:widn(C3) P4:widn(C4)P5:at@Iv(C1, ... P6: d(@lV(CZ
—  1.02696ms

PT=-- P8---

11/30/2012 1:47:12 PM

IN_1 =8 ms Pulse = OUT_1 =30 ms Pulse
IN_2 = Pulse Overlaps IN_1 = OUT_2 = HIGH (Off)

Figure 20. Overlapping Qualified Inputs
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10. References
[1] FAN3240/FAN3241 — Smart Dual-Coil Relay Drivers

11. Ordering Information

Orderable Part Number Description
FEBFAN3240_001NDA FAN3240 Evaluation Board
FEBFAN3241_001NDA FAN3241 Evaluation Board

12. Revision History

Date Revision Description
May 2013 0.0.1 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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