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FAB1200 Class-G Ground-Referenced Headphone
Amplifier with Integrated Buck Converter

Features

®  Class-G Headphone Amplifier Uses Multiple
Rails for High Efficiency

®  Integrated Inductive Buck Converter for Direct

Battery Connection

= Differential Analog Inputs

®  Capable of Driving 16 Q to 600 Q Loads and Line

Level Inputs
®  Ground-Referenced Output

®  Ground-Sense Input Eliminates Ground-Loop
Noise

= |’C Controls
— 32-Step Volume Control

— Channel-Independent Shutdown Control

and Short-Circuit Protection
®  16-Bump, 0.4 mm Pitch, 1.56 mm x 1.56 mm

WLCSP Package
Applications

®  Cellular Handsets
® MP3 and Portable Media Players
®  Personal Navigation Devices

Description

The FAB1200 is a stereo class-G headphone
amplifier. A charge pump generates a negative supply
voltage that allows its output to be ground centered.
An integrated buck regulator adjusts the voltage
supplies between two different levels based on the
output signal level to reduce power consumption.
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Figure 1. Typical Application Circuit

Ordering Information

Operating

Part Number Temperature Range

Package Packing Method

FAB1200UCX -40 to +85°C

16-Bump, 0.4 mm Pitch, 1,56 mm x 1.56 mm,

4000 Units on

Wafer-Level Chip-Scale Package (WLCSP)

Tape & Reel
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Pin Configuration

Pin Definitions
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Figure 2. 16-Bump, 0.4 mm Pitch WLCSP Package (Top View)

WLCSP Name Description Type
Al SW Buck converter switching node Output
A2 AVbp Power supply for the device; connect to battery Power
A3 OUTL Left channel output Output
A4 INL- Left channel input, negative terminal Input
Bl AGND Main ground Power
B2 CPP Charge pump flying capacitor, positive terminal Power
B3 HPVpp | Power supply for headphone amplifier (DC-DC output) Power
B4 INL+ Left channel input, positive terminal Input
C1 CPN Charge pump flying capacitor, negative terminal Power
Cc2 HPVss | Charge pump output Power
C3 SGND | Ground sense; connect to headphone jack ground Input
C4 INR+ Right channel input, positive terminal Input
D1 SDA I°C Serial Data (SDA) line Bi-Directional
D2 SCL I°C Serial Clock (SCL) line Input
D3 OUTR | Right channel output Output
D4 INR- Right channel input, negative terminal Input

© 2010 Fairchild Semiconductor Corporation

FAB1200 + Rev 1.2.7

www.fairchildsemi.com

18119AU0)D Yong palelbaiu] yum Jaijidwy auoydpesH 9-sse|D padualajay-punolo — 00zt gav4



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
AVbp Supply Voltage -0.3 6.0 \%
HPVpp_ave | Amplifier Supply Voltage, HPVpp Pin -0.3 2.5 \%
Via INL+, INL-, INR+, INR- Voltage HPVss - 0.3 | HPVpp + 0.3 \%
Vizc I°C Voltage -0.3 AVpp+ 0.3 v
Vour OUTL, OUTR Voltage -HPVss- 0.3 | HPVpp + 0.3 \%
Iskp Output Protection Diodes Breakdown Continuous Current 200 mA
Reliability Information
Symbol Parameter Min. Typ. Max. Unit
T, Junction Temperature +150 °C
Tste Storage Temperature Range -65 +85 °C
Storage Relative Humidity Range 15 70 %
To Peak Reflow Temperature +260 °C
On Therrr_lal Resistance, JEDEC Standard, Multilayer Test Boards, 75 oC/W
Still Air
Electrostatic Discharge Capability
Symbol Parameter Condition Level Unit
Human Body Model According to JESD22-A114-B Level 2, Compatible
JESD22-A1{4 ' with IEC61340-3-1: 2002 Level 2 or ESD-STM5.1- +4000
ESD 2001 Level 2 or MIL-STD-883E 3015.7 Level 2 v
Charaed Device Model According to JESD22-C101-C Level lll, Compatible
e R | with IEC61340-3-3 Level C4 or +1500
ESD-STM5.3.1-1999 Level C4

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 Temperature Range -40 +85 °C
AVpp Supply Voltage Range 25 5.5 \%

tsLew Power Supply Slew Rate 1 V/us
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Electrical Characteristics

Unless otherwise noted, AVpp = 3.6 V, Gain = 0d B, R. = 15Q + 32 Q || 5 nF with audio measurements across the
32Q || 5 nF load, f = 1 KHz, Ta = 25°C.

Symbol Parameter Condition Min. | Typ. | Max. | Unit
. Both Channels Enabled,
[I5%5) Quiescent Current No Audio Signal 1.2 2.2 mA
Output: 2 x 100 pW at 3 dB Crest 26 35
Factor, R. = 32 Q Only ' ’
Output: 2 x 500 uW at 3 dB Crest
_ 4.4 5.5
ls Supply Current Factor, R =32 Q Only mA
Output: 2 x 1 mW at 3 dB Crest 57 75
Factor, R. = 32 Q Only ’ ’
HIZL =HIZR =1 1.0 2.3
SWSBY = 1, Inputs AC Grounded,
Isp Shutdown Current SCL and SDA Pulled HIGH 1.8 6.0 MA
twk Wake-Up Time 15 5.0 ms
AVpp = 2.7 V, THD < 1%, 36
f=1KHz, R. =32 QOnly
= Output Power Per Channel AVpp = 2.7V, THD < 10%, 48 W
© | (Outputs In Phase) f=1KHz, R.=32QOnly
AVpp = 2.7V, THD < 1%, 51
f=1KHz, R. =16 Q Only
f Outer Rail 1.70 | 1.80 | 1.90
HPVpp |HIGH Rail Voltages -
Inner Rail 120 | 1.25 | 1.30
Buck and CP Output - \
| Outer Rail -1.90 | -1.80 | -1.70
HPVss |LOW Rail Voltages )
Inner Rail -1.30 | -1.25 | -1.20
THD+N | Total Harmonic Distortion + Noise | 700mVgus, 1 KHz 0.01 0.02 %
PSRR |Power Supply Rejection Ratio® (23;17'&(2) gEgegBnVer Ripple at 80 100 dB
Vin Input Voltage Range Input Stage Does Not Clip 114 Vp
I . 1 Vpp, f =1 KHz, Gain 0 dB,
CMRR | Common Mode Rejection Ratio R. = 32 O Only 65 dB
. . h 1 VRMS, f=1 KHZ,
SNR | Signal-to-Noise Ratio R. = 32 O Only 100 106 dB
Po=15mW, f=1KHz 80 dB
Channel Separation RL.216 Q 75 dB
Line Out >10KQ® 80
. Gain 0dB, A-Weight,
Vh Output Noise R. = 32 Q Only 4.7 9.0 | UWVrms
DC-Out |Output DC-Offset Both Channels Enabled -500 500 ["\Y
Gain Matching 1 %
. MUTEx = 1 -80
Mute Attenuation -110 dB
HiZx =1 -80

Continued on the following page...
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Electrical Characteristics (Continued)

Unless otherwise noted, AVpp = 3.6 V, Gain = 0dB, R. =15Q + 32 Q || 5 nF with audio measurements across the
32 Q|| 5nFload, f =1 KHz, Ta = 25°C.

1. Guaranteed by Characterization.

Symbol Parameter Condition Min. | Typ. | Max. | Unit
Input Impedance Differential 20.0
ZiN Differential Input Impedance Gain = 0dB, per Input Node 38 kQ
Single Ended Input Impedance Gain = 0dB, per Input Node 18
<40 kHz | 10.0 11.5 kQ
6 MHz | 500 1200 Q
Zout | Output Impedance HIZx = 1, SWSBY =0
13 MHz 800 Q
36 MHz | 75 380 Q
CLoap |Capacitive Load ESD Protection, External Capacitor 0.8 5.0 100.0 nF
Tsp Thermal Shutdown Threshold 150 °C
Tuvs | Thermal Shutdown Hysteresis 55 °C
Note:
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I2C DC Characteristics
Unless otherwise noted, AVpp=2.5V to 5.5V and Ta = 25°C.

. Fast Mode (400kHz)
Symbol Parameter Conditions - -
Min. Max. | Unit
Vi Low-Level Input Voltage AVpp 2.9t04.5V -0.3 0.6 \%
ViH High-Level Input Voltage AVpp 29t0 45V 1.2 V
VoL Low-Level Output Voltage ?éﬁ;nr{'\[)sr Ian||r(1 gfg?)r(]etn-Collector) 0 0.4 \%
liH High-Level Input Current of Each I/O Pin | Input Voltage = A Vpp -1 1 HA
I Low-Level Input Current of Each I/O Pin | Input Voltage =0 V -1 1 HA
I°C AC Electrical Characteristics
Unless otherwise noted, AVpp=2.5V to 5.5V and Ta = 25°C.
Fast Mode
Symbol Parameter : -
Min. Max. | Unit
fscL SCL Clock Frequency 0 400 kHz
thp;sta | Hold Time (Repeated) START Condition 0.6 us
tLow LOW Period of SCL Clock 1.3 us
thicH HIGH Period of SCL Clock 0.6 us
tsusta | Set-up Time for Repeated START Condition 0.6 us
tuo:pat | Data Hold Time 0 0.9 us
tsupar | Data Set-up Time® 100 ns
t; Rise Time of SDA and SCL Signals® 20+0.1Cp| 300 ns
t Fall Time of SDA and SCL Signals® 20+0.1Cp| 300 ns
tsusto | Set-up Time for STOP Condition 0.6 us
tsur Bus Free Time between STOP and START Conditions 1.3 us
tsp Pulse Width of Spikes that Must Be Suppressed by the Input Filter 0 50 ns
Notes:

2. Afast-mode I°C-Bus® device can be used in a standard-mode I°C-bus system, but the requirement tsy.pat
= 250ns LOW period of the SCL signal. If such a device does stretch the LOW period of the SCL signal, it must
output the next data bit to the SDA line t; max + tsu.pat = 1000 + 250 = 1250 ns (according to the standard-mode
I°C bus specification) before the SCL line is released.

3. Gy equals the total capacnance of one bus line in pf. If mixed with high-speed mode devices, faster fall times are
allowed according to the | ’c specification.
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Figure 3. Definition of Timing for Full-Speed Mode Devices on the I°C Bus®
All marks are the property of their respective owners.
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Typical Characteristics
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Typical Characteristics
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Functional Description

Class G

The FAB1200 uses a class-G headphone architecture
for low power dissipation. An integrated converter
creates the headphone amplifier positive supply voltage,
HPVpp. A charge pump inverts HPVpp and creates an
amplifier negative supply voltage, HPVss. This allows
the headphone amplifier output to be centered at 0 V
and eliminates the need for DC blocking capacitors.

When the output signal amplitude is low, the buck
converter generates a low HPVpp voltage. When
needed, the buck converter generates a higher HPVpp
to accommodate higher amplitude output signals. This
change occurs faster than audio signals so no distortion
or clipping is introduced.

Thermal and Current Protection

If the junction temperature of the regulator or
headphone amplifier exceeds limits (see the Electrical
Characteristics table), the system is disabled for
approximately one second and the THERM bit is set to
one. After one second, the system is enabled. If the fault
condition still exists, the system is disabled again. This
cycle repeats until the fault condition is removed. The
THERM bit stays set to 1 until the fault condition is
removed and it is read.

Output current is limited to prevent internal damage. A
signal that would exceeds current limits is clipped so
that it falls within limits.

Shutdown

Setting the SWSBY bit to 1 places the device in a low-
current shutdown state. The I°C port is still active and
register values are not lost. During shutdown, HPVpp
and HPVss are powered down. Therefore, no signal
should be present at the inputs during shutdown. During
shutdown, junction temperature is not monitored. If
junction temperature exceeds limits during shutdown,
the THERM bit does not set to 1.

Output Impedance

The FAB1200 headphone outputs can be placed in
high-impedance mode by setting the HIZx bits to 1. This
can be useful if the system’s headphone jack is shared
with other devices. For proper high-impedance
operation, the device must not be in a shutdown or
protection mode and voltages on OUTL and OUTR must
not exceed +1.8 V. Actual impedance values are shown
in the Electrical Characteristics table.

Applications Information

Layout Considerations

General layout and supply bypassing play a major role
in analog performance and thermal characteristics.
Fairchild offers a demonstration board to guide layout
and aid device evaluation. Contact a Fairchild
representative for demonstration board information.
Following this layout configuration provides optimum
performance for the device. For the best results, follow
the steps and recommended routing rules listed below.

Recommended Routing/Layout Rules
® Do not run analog and digital signals in parallel.

® Use separate analog and digital power planes to
supply power.

® Traces should always run on top of the ground plane.
® No trace should run over ground/power splits.
® Avoid routing at 90-degree angles.

® Place bypass capacitors within 0.1 inches of the
device power pin.

® Minimize all trace lengths to reduce series
inductance.

© 2010 Fairchild Semiconductor Corporation
FAB1200 « Rev 1.2.7

10

www.fairchildsemi.com

18119AU0)D Yong palelbaiu] yum Jaijidwy auoydpesH 9-sse|D padualajay-punolo — 00zt gav4



12C Control

Writing to and reading from the registers is
accomplished via the I1°C interface. The I°C protocol
requires that one device on the bus initiates and
controls all read and write operations. This device is
called the “master” device. The master device also
generates the SCL signal, which is the clock signal for
all other “slave” devices on the bus. The FAB1200 is a
slave device. Both the master and slave devices can
send and receive data on the bus.

During I°c operations, one data bit is transmitted per
clock cycle. All I°c operations follow a repeating nine-
clock-cycle pattern that consists of eight bits (one byte)
of transmitted data followed by an acknowledge (ACK)
or not acknowledge (NACK) from the receiving device.
Note that there are no unused clock cycles during any
operation; therefore, there must be no breaks in the
stream of data and ACKs/NACKSs during data transfers.

For most operations, I’c protocol requires the serial
data (SDA) line remain stable (unmoving) whenever
serial clock line (SCL) is HIGH: transitions on the SDA
line can only occur when SCL is LOW. The exceptions
to this rule are when the master device issues a START
or STOP condition. The slave device cannot issue a
START or STOP condition.

START Condition: This condition occurs when the SDA
line transitions from HIGH to LOW while SCL is HIGH.
The master device uses this condition to indicate that a
data transfer is about to begin.

STOP Condition: This condition occurs when the SDA
line transitions from LOW to HIGH while SCL is HIGH.
The master device uses this condition to signal the end
of a data transfer.

Acknowledge (ACK) and Not Acknowledge (NACK):
When data is transferred to the slave device, it sends an
acknowledge (ACK) after receiving every byte of data.
The receiving device sends an ACK by pulling SDA
LOW for one clock cycle.

When the master device is reading data from the slave
device, the master sends an ACK after receiving every
byte of data. Following the last byte, a master device
sends a "not acknowledge" (NACK) instead of an ACK,
followed by a STOP condition. A NACK is indicated by
leaving SDA HIGH during the clock after the last byte.

Slave Address

Each slave device on the bus has a unique address so
the master can identify which device is sending or
receiving data. The FAB1200 slave address is
1100000X binary where “X” is the read/write bit. Master
write operations are indicated when X=0. Master read
operations are indicated when X=1.

Writing to and Reading from the FAB1200

All read and write operations must begin with a START
condition generated by the master device. After the
START condition, the master device must immediately
send a slave address (7 hits), followed by a read/write

bit. If the slave address matches the address of the
FAB1200, the FAB1200 sends an ACK after receiving
the read/write bit by pulling the SDA line LOW for one
clock cycle.

Setting the Pointer

For all operations, the pointer stored in the command
register must be pointing to the register to be written to
or read from. To change the pointer value in the
command register, the Read/Write bit following the
address must be 0. This indicates that the master will
write new information into the Command register.

After the FAB1200 sends an ACK in response to
receiving the address and Read/Write bit, the master
device must transmit an appropriate 8-bit pointer value,
as explained in the I’c Registers section. The FAB1200
sends an ACK after receiving the new pointer data.

The pointer set operation is illustrated in Figure 21 and
Figure 22. Any time a pointer set is performed, it must
be immediately followed by a read or write operation.
The Command register retains the current pointer value
between operations; therefore, once a register is
indicated, subsequent read operations do not require a
pointer set cycle. Write operations always require the
pointer be reset.

Reading

If the pointer is already pointing to the desired register,
the master can read from that register by setting the
Read/Write bit (following the slave address) to 1. After
sending an ACK, the FAB1200 begins transmitting data
during the following clock cycle. The master should
respond with a NACK, followed by a STOP condition
(see Figure 19).

The master can read multiple bytes by responding to the
data with an ACK instead of a NACK and continuing to
send SCL pulses, as shown in Figure 20. The FAB1200
increments the pointer by one and sends the data from
the next register. The master indicates the last data byte
by responding with a NACK, followed by a STOP.

To read from a register other than the one currently
indicated by the Command register, a pointer to the
desired register must be set. Immediately following the
pointer set, the master must perform a REPEAT START
condition (see Figure 22), which indicates to the
FAB1200 that a new operation is about to occur. If the
REPEAT START condition does not occur, the
FAB1200 assumes that a write is taking place and the
selected register is overwritten by the upcoming data on
the data bus. After the START condition, the master
must again send the device address and Read/Write bit.
This time, the Read/Write bit must be set to 1 to indicate
a read. The rest of the read cycle is the same as
described in the previous paragraphs for reading from a
preset pointer location.
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Writing should be terminated by a STOP condition from the

All writes must be preceded by a pointer set, even if the master (see Figure 21).

pointer is already pointing to the desired register. As with reading, the master can write multiple bytes by
continuing to send data. The FAB1200 increments the
pointer by ones and accept data for the next register.
The master indicates the last data byte by issuing a
STOP condition.

Immediately following the pointer set, the master must
begin transmitting the data to be written. After
transmitting each byte of data, the master must release
the SDA line for one clock cycle to allow the FAB1200 to
acknowledge receiving the byte. The write operation

SCMU_\I\I\IW

SDA_‘ ‘A7XAexASXA4XA3XAZXAlYRIW\ACK‘D7XszD5XD4XD3XD2XD1XDOYNACK\J_
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Slave Address Data
(from Master) (from Master) (from Slave) (from Slave) (from Master) (from Master)

Figure 19. I°C Read
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Figure 20. I’C Multiple-Byte Read
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Figure 21. 1°C Write
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Figure 22. I°C Write Followed by Read
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I°’C Registers

Table 1. Register Map

Table 2. Register 0x01

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x01 HPENL HPENR 0 0 0 0 THERM SWSBY
0x02 MUTEL MUTER VOL4 VOL3 VOL2 VOL1 VOLO 0
0x03 0 0 0 0 0 0 HIZL HIZR
0x04 ID ID 0 0 Revision 3 | Revision 2 | Revision 1 | Revision 0

Notes:

4. Bits labeled “0” have no effect if written. When read, their value is always 0.
5. Bits not mentioned in the register map are for testing only. These bits should never be written. When read, they
may return any value.

Bit Label R/W Default Description
1 = Low-power software standby. Charge pumps are turned off. I°Cis
0 SWSBY R/W 1 still active. Register values are not lost during shutdown.
0 = Normal operation.
1 THERM R 0 1 = A thermal shutdown has occurred. This bit stays set until it is read.
0 = No thermal shutdown.
5:2 0 R 0000 |Value is always 0. No effect if written.
1 = Enable right headphone amplifier.
6 HPENR R/W 0 . ; .
0 = Disable right headphone amplifier.
1 = Enable left headphone amplifier.
7 HPENL R/W . .
/ 0 0 = Disable left headphone amplifier.
Table 3. Register 0x02
Bit Label R/W Default Description
0 0 R 0 Value is always 0. No effect if written.
00000 : -59 dB
5:1 VOL[4:0] R/IW 00000 |11111:+4dB
Audio taper over entire range (see Table 6)
6 MUTER RIW 1 1 = Mute rlght.channel.
0 = Un-mute right channel.
1 = Mute left channel.
! = RIW 1 0 = Un-mute left channel.
Table 4. Register 0x03
Bit Label R/W Default Description
0 HIZR RIW 0 1 = 3-state right channel.
0 = Normal operation.
1 HIZL RIW 0 1 = 3-state left chgnnel.
0 = Normal operation.
7:2 0 R 000000 |Value is always 0. No effect if written.
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Table 5. Register 0x04

Bit Label R/W Default Description

3.0 Revision[3:0] R 0101 Denotes silicon revision.

5:4 0 R 00 Value is always 0. No effect if written.

7:6 ID[1:0] R 00 Supplier identification.

Table 6. Volume Control

Volume Control Word Gain (dB) Volume Control Word Gain (dB)
TOXXXXXX Mute_L 0001111x -13
O1XXXXXX Mute_R 0010000x -11
0000000x -59 0010001x -10
0000001x -55 0010010x -9
0000010x -51 0010011x -8
0000011x -47 0010100x -7
0000100x -43 0010101x -6
0000101x -39 0010110x -5
0000110x -35 0010111x -4
0000111x -31 0011000x -3
0001000x -27 0011001x -2
0001001x -25 0011010x -1
0001010x -23 0011011x 0
0001011x -21 0011100x +1
0001100x -19 0011101x +2
0001101x -17 0011110x +3
0001110x -15 0011111x +4
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Physical Dimensions

Figure 23. 16-Ball WLCSP,

Product-Specific Dimensions

[ ]o.03]c
P~ - B A
:
m (20.20)
r Cu Pad
BALL Al |
INDEX AREA f—f{»——f gg
! OO0 0 (80:30) Solder
| ‘ Mask Opening
! ~o.03]C
2X
RECOMMENDED LAND PATTERN
TOP VIEW (NSMD PAD TYPE)
/]o.06]C]
E . ‘FO.GZS A 0 378+0.018
-0.05 C 0.547 O 208+0.021
i— Ef
| \
SEATING
PLANE D\ SIDE VIEWS
NOTES:
A. NO JEDEC REGISTRATION APPLIES.
[$000s@[C[A[] B. DIMENSIONS ARE IN MILLIMETERS.
‘ r* ‘fg)-(ZGOiO-OZ C. DIMENSIONS AND TOLERANCE
— PER ASME Y14.5M, 1994.
oolod| o
, loooolc DATUM C IS DEFINED BY THE SPHERICAL
5] 0000 B 0018 CROWNS OF THE BALLS.
e O}O A APACKAGE NOMINAL HEIGHT IS 586 MICRONS
123 4 ! /A +39 MICRONS (547-625 MICRONS).
—| - (X)z0018 /F\ FOR DIMENSIONS D, E, X, AND Y SEE
PRODUCT DATASHEET.
BOTTOM VIEW

G. DRAWING FILNAME: MKT-UC016AArev2.
4x4 Array, 0.4 mm Pitch, 250 pum Ball

Product

D

E

X

Y

FAB1200UCX

1.56 mm

1.56 mm

0.18 mm

0.18 mm

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 version. Package specifications do not expand Fairchild’s worldwide terms and conditions, specifically the
warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductors online packaging area for the most recent packaging drawings and tape and reel
specifications http://www.fairchildsemi.com/packaging/.
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AccuPower™
AX-CAP®
BitSiCm™

Build it Now™
CorePLUS™
CorePOWER™
CROSSYOLT™
CTLTM

Current Transfer Logic™
DEUXPEED®
Dual Caagl™
EcoSPARK®
Efficienthax™
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®

Fairchild®
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FastvCore™
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FRFET®
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and Better™
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PowerTrench®

PowerXS™

Programmahle Active Droop™
QFET®

Qs

Quiet Serigs™
RapidConfigure™

C)TM

Saving our word, TmAWAWKW at a time™
Signalvvise™
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SuperSOT™3
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* Trademarks of System General Corporation, used under license by Fairchild Semiconductor.

The fallowing includes registered and unregistered trademarks and senice marks, owned by Fairchild Semiconductor and/or its global subsidianes, and is not
intended to be an exhaustive list of all such tradermarks.
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SYSTEM
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DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES YWTHCUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPRCVE
REUABILTY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING QUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN, NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NCR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDVYMDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WWHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

As used herein:

1. Life support devices or systems are devices or systems which, (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
reasonahly expected to result in a significant injury of the user.

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES CR SYSTEMSYWTHOUT THE
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

2. A critical component in any component of a life support, device, or
system 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 Suppart.

ANTI-COUNTERFEITING POLICY
Fairchild Semiconductar Carporation's Ant-Counterfeiing Palicy. Fairchild's Anti- Counterfeiting Palicy is also stated on our extemal website, wwwy fairchildsemi.com,

Counterfeiting of semiconductor parts is a growing problemin the industry. Al manufacturers of serriconductor products are experiencing counterfeiting of their
parts. Custormers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard perfonmance, failed
applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our custorrers fromthe
proliferation of counterfeit parts. Fairchild strongly encourages custormers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild
Distributors who are listed by country on our weh page cited above. Products custormers buy either from Fairchild directly or from Autharized Fairchild Distibutors
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 Authonized Distnbutors will stand behind all warranties and will appropnately address any warmranty issues that may arise.
Fairchild will not provide any warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is com mitted to corrbat this global
problem and encourage our custormers to do their part in stopping this practice by buying direct or from authorized distributors.

Definition of Terms

PRODUCT STATUS DEFINITIONS

Datasheet Identification

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

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

No ldentification Needed

Full Production

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

Ohsolete

Not 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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