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Low-Voltage Dual-Supply 8-Bit Voltage Translator with
Configurable Voltage Supplies and Signal Levels,
3-State Outputs, and Auto Direction Sensing

Features

= Bj-Directional Interface between Two Levels:
from 1.1V to 3.6V

"  Fully Configurable: Inputs and Outputs Track Ve

®  Non-Preferential Power-Up; Either Voc May Be
Powered Up First

=  Qutputs Switch to 3-State if Either V¢ is at GND
= Power-Off Protection

"  Bus-Hold on Data Inputs Eliminates the Need for
Pull-Up Resistors; Do Not Use Pull-Up Resistors on
A or B Ports

= Control Input (/OE) Referenced to V¢ca Voltage
® Packaged in 20-Terminal DQFN (2.5mm x 4.5mm)
®  Direction Control Not Necessary

®  100Mbps Throughput when Translating Between
1.8V and 2.5V

®=  ESD Protection Exceeds:

- 8kV HBM
(per JESD22-A114 &Mil Std 883e 3015.7)

- 2kV CDM (per ESD STM 5.3)

Applications

" Laptops, Notebooks,
®  Routers, Switches

Description

The FXLA108 is a configurable dual-voltage supply
translator for both uni-directional and bi-directional
voltage translation between two logic levels. The device
allows translation between voltages as high as 3.6V to
as low as 1.1V. The A port tracks the Vqca level and the
B port tracks the Vccp level. This allows for bi-directional
voltage translation over a variety of voltage levels: 1.2V,
1.5V, 1.8V, 2.5V, and 3.3V.

The device remains in three-state as long as either
Vce=0V, allowing either Vgc to be powered up first.
Internal power-down control circuits place the device in
3-state if either V¢ is removed.

The /OE input, when HIGH, disables both the A and B
ports by placing them in a 3-state condition. The /OE
input is supplied by Vgca.

The FXLA108 supports bi-directional translation without
the need for a direction control pin. The two ports of the
device have auto-direction sense capability. Either port
may sense an input signal and transfer it as an output
signal to the other port.

Ordering Information

Operating .
Part Number Temperature Range Package Packing Method
FXLA108BQX -40 to 85°C 20-Terminal DQFN 2.5mm x 4.5mm Package |3K Units Tape and Reel

lojejsueu] abejjop ng-g Alddng-jeng abeljop-mo1 — goLY1Xd

© 2009 Fairchild Semiconductor Corporation
FXLA108 « Rev.1.0.5

www.fairchildsemi.com



Pin Configuration
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Figure 1. Pin Configuration (Top Through View)

Pin Definitions
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Pin# | Name | Description
1 Veea A-Side Power Supply
2 Ag A-Side Inputs or 3-State Outputs
3 A A-Side Inputs or 3-State Outputs
4 A, A-Side Inputs or 3-State Outputs
5 Az A-Side Inputs or 3-State Outputs
6 Ay A-Side Inputs or 3-State Outputs
7 As A-Side Inputs or 3-State Outputs
8 Ag A-Side Inputs or 3-State Outputs
9 A, A-Side Inputs or 3-State Outputs
10 GND Ground
11 /OE Output Enable Input
12 B, B-Side Inputs or 3-State Outputs
13 Bs B-Side Inputs or 3-State Outputs
14 Bs B-Side Inputs or 3-State Outputs
15 B4 B-Side Inputs or 3-State Outputs
16 Bs B-Side Inputs or 3-State Outputs
17 B, B-Side Inputs or 3-State Outputs
18 B, B-Side Inputs or 3-State Outputs
19 By B-Side Inputs or 3-State Outputs
20 Veces B-Side Power Supply

DAP NC No Connect
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Functional Diagram
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Figure 2. Functional Diagram
Function Table
Control Outputs

/OE
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LOW Logic Level

Normal Operation

HIGH Logic Level

3-State
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Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device reliability.
The absolute maximum ratings are stress ratings only.

1. lp absolute maximum ratings must be observed.
2. Allunused inputs and input/outputs must be held at V¢ or GND.

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 Conditions Min. Max. Unit
Veea -0.5 4.6
Vee Supply Voltage Vv
Vees -0.5 4.6
I/O Ports A and B -0.5 4.6
V| DC Input Voltage \Y
Control Input (/OE) -0.5 4.6
Output 3-State -0.5 4.6
Vo Output Voltage® Output Active (A,) 05 | Voon +0.5 v
OUtpUt Active (Bn) -0.5 VCCB +0.5
Ik DC Input Diode Current V<0V -50 mA
. Vo<OV -50
lok DC Output Diode Current mA
VO>VCC +50
lon/loL DC Output Source/Sink Current -50 +50 mA
lec DC V¢ or Ground Current (per Supply Pin) +100 mA
Tsta Storage Temperature Range -65 +150 °C
Pp Power Dissipation 35 mwW
Human Body Model, JESD22-A114 8
ESD - kV
Charged Device Model, JESD22-C101 2
Notes:

Symbol Parameter Conditions Min. Max. Unit
Vee Power Supply Operating Vccaor Vecs 1.1 3.6 \Y
Ports A and B 0 3.6 \
Vin Input Voltage
Control Input (/OE) 0 Veea \
Ta Operating Temperature, Free Air -40 +85 °C
dt/dv Minimum Input Edge Rate Veear=1.110 3.6V 10 ns/V
Thermal Resistance:
Oua Junction-to-Ambient 50 TW
Thermal Resistance:
Ouc Junction-to-Case 23 TwW

© 2009 Fairchild Semiconductor Corporation
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Power-Up/Power-Down Sequence

FXL translators offer an advantage in that either Vg
may be powered up first. This benefit derives from the
chip design. When either V¢ is at OV, outputs are in a
high-impedance state. The control input (/OE) is
designed to track the Vcca supply. A pull-up resistor
tying /OE to Vcca should be used to ensure that bus
contention, excessive currents, or oscillations do not
occur during power-up or power-down. The size of the
pull-up resistor is based upon the current-sinking
capability of the device driving the /OE pin.

The recommended power-up sequence is:

1. Apply power to the first Vec.
2. Apply power to the second V.
3. Drive the /OE input LOW to enable the device.

The recommended power-down sequence is:

1. Drive /OE input HIGH to disable the device.
2.  Remove power from either V.
3. Remove power from other V.

Pull-Up/Pull-Down Resistors

Do not use pull-up or pull-down resistors. This device
has bus-hold circuits: pull-up or pull-down resistors are
not recommended because they interfere with the output
state. The current through these resistors may exceed
the hold drive, ljnoLp) and/or lyop) bus-hold currents. The
bus-hold feature eliminates the need for extra resistors.

© 2009 Fairchild Semiconductor Corporation
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DC Electrical Characteristics

Ta=-40 to 85°C.
Symbol Parameter Conditions Veea (V) Vees (V) Min. Typ.| Max. Ug't
2.70 to 3.60 2.00
2.30t0 2.70 1.60
Vi 82@2}% /’(*)"E 1.65102.30 | 1.10 t0 3.60 | .65xVcoa v
1.40to 1.65 .65xVcea
, 1.10 to 1.40 .90xVeca
High-Level Input Voltage
2.70 t0 3.60 2.00
2.30t0 2.70 1.60
Viue Data Inputs B, 1.10t0 3.60 [ 1.65t02.30 | .65xVcce V
1.40t0 1.65| .65xV¢er
1.10t0 1.40 | .90xVcce
2.70 t0 3.60 .80
2.30t0 2.70 .70
Via oata Inputs B 1.65102.30 | 1.10 10 3.60 35xVoea| V
1.40to 1.65 .35xVcea
1.10to 1.40 10xVeea
Low-Level Input Voltage
2.70 to 3.60 .80
2.30t02.70 .70
Vis Data Inputs B, 1.10t0 3.60 | 1.65t0 2.30 35xVeeg| V
1.40 to 1.65 .35xV¢es
1.10 to 1.40 10xVecs
Vora | High-Level Output lon=-4pA 1.10t0 3.60 | 1.10t0 3.60 | Vca - .40
Vous | Voltage® lon=-4uA 1.10t0 3.60 | 1.10 to 3.60 | Vs - .40 v
Voia | Low-Level Output loL=4pA 1.10t0 3.60 | 1.10 to 3.60 4
Vos | Voltage® oL =4uA 1.10t0 3.60 | 1.10 to 3.60 4 v
Vin=0.80V 3.00 3.00 75.0
Vin=2.00V 3.00 3.00 -75.0
Vin=0.7V 2.30 2.30 45.0
Vin=1.60V 2.30 2.30 -45.0
Bus-Hold Input Minimum | Vin=0.57V 1.65 1.65 25.0
=010 | Drive Current Vin=1.07V 1.65 1.65 -25.0 HA
IN
Vin=0.49V 1.40 1.40 11.0
Vin=0.91V 1.40 1.40 -11.0
Vin=0.11V 1.10 1.10 4.0
Vin=0.99V 1.10 1.10 -4.0

Continued on following page...
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. . - x
DC Electrical Characteristics (Continued) ;
Ta=-40 to 85°C. é
Symbol Parameter Conditions Veea (V) Vees (V) Min. Max. |Units |
3.60 3.60 450.00 g
Bus-Hold Input 2.70 2.70 300.00 §
li0DH) Overdri\(ﬁ High Data Inputs A,, B, 1.95 1.95 200.00 pA c<>
Current 1.60 1.60 120.00 =
1.40 1.40 80.00 <c
3.60 3.60 -450.00 w)
c
Bus-Hold Input 2.70 2.70 -300.00 :?_
liopu) Overdri\(/s? Low Data Inputs A, B, 1.95 1.95 -200.00 A (7))
[=
Current 1.60 160 | -120.00 5
1.40 1.40 -80.00 <
Control Inputs /OE, @
f Input Leakage Current Vi=Vea oF GND 1.10 t0 3.60 3.60 +1.0 A ®
| Power-Off Leakage An Vo=OV to 3.6V 0 3.6 +2.0 uA '-<'.
OFF|Current B, Vo=0V to 3.6V 3.60 0 +2.0 )
A, B, Vo=0V or 3.6V, a
JOE=V,y 3.6 3.60 5.0 S
3-State Output A, Vo=0V or 3.6V, ﬁ
loz Leakage /OE=GND p-60 0 == WA g
B, Vo=0V or 3.6V, 22
JOE=GND 0 3.60 5.0 %
V|=VCC| or GND, |O=0, -
I 1.10t0 3.60 | 1.10 to 3.60 10.0 A
conB Quiesc%\g)Supply /OE=GND i
Current™ = o (e
lecz Vi=Voo or GND: 10=0, 14 1015 3.60 | 1.10 to 3.60 100 | pA
/OE=V 4
VI=VCCB or GND, |o=0
B-to-A Direction, 0 1.10 to 3.60 -10.0
loca JOE=GND LA
V|=VCCA or GND, |o=o
o 1.10 to 3.60 0 10.0
Quiescent Supp|y A-to-B Direction
Current V|=VCCA or GND, |o=o,
A-to-B Direction, 1.10 to 3.60 0 -10.0
locs /OE=GND LA
VI=VCCB or GND; |o=0
B-to-A Direction 0 1.10 to 3.60 10.0
Notes:
3. This is the output voltage for static conditions. Dynamic drive specifications are given in the Dynamic Output
Electrical Characteristics table.
4. An external drive must source at least the specified current to switch LOW-to-HIGH.
5. An external drive must source at least the specified current to switch HIGH-to-LOW.
6. Vcc is the Ve associated with the input side.
7. Reflects current per supply, Vcea or Vecs.
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Dynamic Output Electrical Characteristic

8. Dynamic output characteristics are guaranteed, but not tested.
9. See Figure 7.
10. See Figure 8.

A Port (A,)
Output Load: C, =15pF, R = MQ (C,,0=4pF), To=-40 to 85°C
Veea=3.0V Vcea=2.3V Vcea=1.65V Veea=1.4V | Veea=1.1V
Symbol | Parameter to 3.6V to 2.7V to 1.95V to 1.6V t0 1.3V | units
Typ. | Max. | Typ. | Max. | Typ. | Max | Typ. | Max. Typ.
Output Rise
trise Time A Port® 3.0 3.5 4.0 5.0 7.5 ns
Output Fall
tan Time A 3.0 3.5 4.0 5.0 7.5 ns
Port'?
Dynamic
Output
lonp Current -11.4 -7.5 -4.7 -3.2 -1.7 mA
High®
Dynamic
lowo gﬂﬁfe”r:t +11.4 475 +4.7 432 1.7 mA
Low(™®
B Port (B,)
Output Load: C|_=15pF, RL > MQ (C|/0=5pF), TA='40 to 85°C
Vcee=3.0V Veeg=2.3V | Vceg=1.65V | Veep=1.4V | Veep=1.1V
Typ. | Max. | Typ. | Max. | Typ. | Max | Typ. | Max. Typ.
Output Rise
trise Time B Port® 3.0 3.5 4.0 5.0 7.5 ns
Output Fall
than Time B 3.0 3.5 4.0 5.0 7.5 ns
Port?
Dynamic
Output
lonD Ut -12.0 -7.9 -5.0 -3.4 -1.8 mA
High®
Dynamic
loto gh’:f;rﬁt +12.0 +7.9 +5.0 +3.4 1.8 mA
Low(™®
Notes:

© 2009 Fairchild Semiconductor Corporation
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AC Characteristics

Vcea = 3.0V to 3.6V, Ta=-40 to 85°C

VCCB=3'0V VCCB=2-3V VCCB=1 .65V VCCB=1 4V VCCB=1 .1 V
Min. | Max. | Min. | Max. | Min. | Max | Min. | Max. Typ.
AtoB 0.2 4.0 0.3 4.2 0.5 54 0.6 6.8 6.9 ns
teLHstPHL
Bto A 0.2 4.0 0.2 41 0.3 5.0 0.5 6.0 4.5 ns
tpzttpm ng Eg g’ 1.7 1.7 17 1.7 17 us
A Port
tscew | portl'™ 05 05 05 1.0 1.0 ns
VCCA =2.3Vto 2.7V, TA='40 to 85°C
Veee=3.0V Veeg=2.3V | Vceg=1.65V | Veeg=1.4V | Veep=1.1V
Symbol | Parameter to 3.6V to 2.7V to 1.95V to 1.6V to 1.3V Units
Min. | Max. | Min. | Max. | Min. | Max | Min. | Max. Typ.
AtoB 0.2 4.1 0.4 4.5 0.5 5.6 0.8 6.9 7.0 ns
teLn,teHL
Bto A 0.3 4.2 0.4 4.5 0.5 55 0.5 6.5 4.8 ns
Eto A
tpa tpzm ng }g ~ 1.7 1.7 17 1.7 17 us
AP
tscew | Pgﬁzm 05 05 05 1.0 1.0 ns
Vcea = 1.65V to 1.95V, Tp=-40 to 85°C
VCCB=3'0V VCCB=2-3V VCCB=1 .65V VCCB=1 4V VCCB=1 1 V
Min. | Max. | Min. | Max. | Min. | Max | Min. | Max. Typ.
AtoB 0.3 5.0 0.5 5.5 0.8 6.7 0.9 7.5 7.5 ns
teLHstPHL
Bto A 0.5 5.4 0.5 5.6 0.8 6.7 1.0 7.0 5.4 ns
tpztpm ng Eg g’ 1.7 1.7 17 1.7 1.7 us
A Port
tscew | portl!™ 05 05 05 1.0 1.0 ns
Note:

11. Skew is the variation of propagation delay between output signals and applies only to output signals on the same
port (A, or B,) and switching with the same polarity (LOW-to-HIGH or HIGH-to-LOW) (see Figure 10).
Skew is guaranteed, but not tested.

© 2009 Fairchild Semiconductor Corporation
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AC Characteristics (Continued)
Veea= 1.4V to 1.6V, Ta=-40 to 85°C

VCCB=3'0V VCCB=2-3V VCCB=1 .65V VCCB=1 4V VCCB=1 .1 V
Min. | Max. | Min. | Max. | Min. | Max | Min. | Max. Typ.
AtoB 0.5 6.0 0.5 6.5 1.0 7.0 1.0 8.5 7.9 ns
teLHstPHL
Bto A 0.6 6.8 0.8 6.9 0.9 7.5 1.0 8.5 6.1 ns
tpzttpm ng Eg g’ 1.7 1.7 17 1.7 17 us
tewew g ﬁgxzm 1.0 1.0 1.0 1.0 1.0 ns
Veea = 1.1V to 1.3V, Ta=-40 to 85°C
Vees=3.0V | Vcee=2.3V | Vcep=1.65V | Veep=1.4V | Veep=1.1V
Typ. Typ. Typ. Typ. Typ.
ol AtoB 4.6 4.8 54 6.2 9.2 ns
PP 1B 4o A 6.8 7.0 7.4 7.8 9.1 ns
tpzL,tpzH /OEto A, /OE to B 1.7 1.7 1.7 1.7 1.7 us
tskew | A Port, B Port™? 1.0 1.0 1.0 1.0 1.0 ns
Note:

12. Skew is the variation of propagation delay between output signals and applies only to output signals on the same
port (A, or B,) and switching with the same polarity (LOW-to-HIGH or HIGH-to-LOW) (see Figure 10).
Skew is guaranteed, but not tested.
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Maximum Data Rate

Ta=-40 to 85°C.
Veep=3.0V Vcep=2.3V | Veep=1.65V | Vieeg=1.4V | Vecp=1.1V to

Veea to 3.6V to 2.7V to 1.95V to 1.6V 1.3V Units

Min. Min. Min. Min. Typ.
Veea=3.00V to 3.60V 140 120 100 80 40 Mbps
Veea=2.30V to 2.70V 120 120 100 80 40 Mbps
Vcea=1.65V to 1.95V 100 100 80 60 40 Mbps
Vcea=1.40V to 1.60V 80 80 60 60 40 Mbps

Veea=1.10V to 1.30V Typ. Typ. Typ. Typ. Typ.
40 40 40 40 40 Mbps

Notes:

13. Maximum data rate is guaranteed, but not tested.
14. Maximum data rate is specified in megabits per second (see Figure 9). It is equivalent to two times the F-toggle
frequency, specified in megahertz. For example, 100Mbps is equivalent to 50MHz.

Capacitance

Symbol Parameter Conditions T_,I\_;;i2c5a°lc Units
CiN Input Capacitance Control Pin (/OE) | Vcca=Vece=GND 3 pF
Cio Input/Output Capacitance g: Veea=Vees=3.3V, /OE=Vca g pF
Cpq Power Dissipation Capacitance Veea=Veee=3.3V, V=0V or V¢, f=10MHz 25 pF

© 2009 Fairchild Semiconductor Corporation
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I/O Architecture Benefit

The FXLA108 I/O architecture benefits the end user,
beyond level translation, in the following three ways:

Auto Direction without an external direction pin.

Drive Capacitive Loads. Automatically shifts to a
higher current drive mode only during “Dynamic Mode”
or HL / LH transitions.

Lower Power Consumption. Automatically shifts to
low-power mode during “Static Mode” (no transitions),
lowering power consumption.

The FXLA108 does not require a direction pin. Instead,
the 1/O architecture detects input transitions on both side
and automatically transfers the data to the
corresponding output. For example, for a given channel,
if both A and B side are at a static LOW, the direction
has been established as A > B, and a LH transition
occurs on the B port; the FXLA108 internal I/O
architecture automatically changes direction from A > B
toB > A.

During HL / LH transitions, or “Dynamic Mode,” a strong
output driver drives the output channel in parallel with a
weak output driver. After a typical delay of approximately
10ns — 50ns, the strong driver is turned off, leaving the
weak driver enabled for holding the logic state of the
channel. This weak driver is called the “bus hold.” “Static
Mode” is when only the bus hold drives the channel. The

bus hold can be over ridden in the event of a direction
change. The strong driver allows the FXLA108 to quickly
charge and discharge capacitive transmission lines
during dynamic mode. Static mode conserves power,
where Icc is typically < 5pA.

Bus Hold Minimum Drive Current

Specifies the minimum amount of current the bus hold
driver can source/sink. The bus hold minimum drive
current (llyoLp) is Vcc dependent and guaranteed in the
DC Electrical tables. The intent is to maintain a valid
output state in a static mode, but that can be overridden
when an input data transition occurs.

Bus Hold Input Overdrive Drive Current

Specifies the minimum amount of current required (by
an external device) to overdrive the bus hold in the
event of a direction change. The bus hold overdrive
(loph, HopL) is Vcc dependent and guaranteed in the DC
Electrical tables.

Dynamic Output Current

The strength of the output driver during LH / HL
transitions is referenced on page 8, Dynamic Output
Electrical Characteristics, lonp, and lo.p.

© 2009 Fairchild Semiconductor Corporation
FXLA108 « Rev.1.0.5
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Test Diagrams

Vce

TEST ©
SIGNAL o

r

Figure 3. Test Circuit

Table 1. AC Test Conditions

Test Input Signal Output Enable Control
teLns tPHL Data Pulses ov
tpzL ov HIGH to LOW Switch
tpzH VCCI HIGH to LOW Switch

Table 2. AC Load

Veeo C1 R1
1.2V£ 0.1V 15pF 1MQ
1.5V+ 0.1V 15pF 1MQ

1.8V +£0.15V 15pF 1MQ
2.5V 0.2V 15pF 1MQ
3.3V +0.3V 15pF 1MQ
DATA 5 — Vcal
|N « le
( GND
tpxx —»| tpxx
DATA » v veco
ouT ( o

))
Figure 4. Waveform for Inverting and Non-Inverting Functions
Notes:

15. Input tg = tr = 2.0ns, 10% to 90%.
16. Input tr = tr = 2.5ns, 10% to 90%, at V|, = 3.0V to 3.6V only.
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WCoCA
QUTPUT y
CONTROL n!
55 GHD
trzL
DATA,
QuT
M =5 oL

Figure 5. 3-State Output Low Enable Time for Low Voltage Logic

Notes:
17. Input tz = tr = 2.0ns, 10% to 90%.
18. Input tr = tr = 2.5ns, 10% to 90%, at V|, = 3.0V to 3.6V only.

VCCA
QUTPUT i

CONTROL

=5 MO
trzn
oo "o
DATA Vi
auT
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Figure 6. 3-State Output High Enable Time for Low Voltage Logic
Notes:

19. Input tg = tr = 2.0ns, 10% to 90%.
20. Input tg = tr = 2.5ns, 10% to 90%, at V, = 3.0V to 3.6V only.

Table 3. Test Measure Points

Symbol Voo
Vi®" Vea 12
Vo Veco /2
Vy 0.9 x Vo
Vy 0.1 x Veeo

Note:
21. VCC|=VCCA for control pln /OE or VMI=(VCCA/2)-

© 2009 Fairchild Semiconductor Corporation www.fairchildsemi.com
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trise VOH

80% x Vcco

Vour

20% x Vcco
VoL

Time
20% — 80%) L4 VCCO
trise

AV,
lorp = (Cr +Cyy0) % ZUT =(CL +Cjy0)x (

Figure 7. Active Output Rise Time and Dynamic Output Current High

VoH tfall
|

80% x Vcco

Vour

20% x Vcco
\. VoL

Time

AVpyr . (80%—20%) Voo

tFaLL

loip = (CL +Cjj0)%

=(CL +Cy0)

Figure 8.  Active Output Fall Time and Dynamic Output Current Low

tw
((
Vccl
))
DATS Veer2 Veer2
( GND
Maximum Data Rate, f = 1/twy
Figure 9. Maximum Data Rate
((
DATA v ) v veco
OUTPUT o o
GND
tskew tskew
((
DATA Y )) v Veco
OUTPUT mo mo
GND

Figure 10. Output Skew Time

Note:
22, tSKEW = (tpHLmax - tpHLmin) or (tpLHmax - tpLHmin)
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Physical Dimensions
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NOTES:

A. CONFORMS TO JEDEC REGISTRATION
MO—241, VARIATION AC

B. DIMENSIONS ARE IN MILLIMETERS.
C. DIMENSIONS AND TOLERANCES PER
ASME Y14.5M, 1994

MLP20BrevA

Figure 11. 20-Terminal DQFN 2.5mm x 4.5mm Package

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or
obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specifically the
warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http//www.fairchildsemi.com/packaging/.
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I
FAIRCHILD
SEMICONDUCTOR®

TRADEMARKS

The fdlowing includes registered and unregistered trademarks and senice marks, owned by Fairchild Semiconductor andfor its global subsidiaries, and is not

intended to be an exhaustive list of all such trademarks.

2Cool™ F-PFS™ PowerTrench” The Power Franchise®
AccuPower™ FRFET" PowerXs™ the
AX-CAP™* Global Power Resource™ Progra;‘mmable Active Droop™ fmnc“’mgr
BitSic™ GreenBridge™ QFET" o
Eniie) TinyBoost
Build it Now™ Green FPS™ as™ TinyBuck™
CorePLUS™ Green FPS™ e-Series™ Quiet Series™ TinYCa!c“'
CorePOWER™ Gmax™ RapidConfigure™ T gl ®
T T inyLogic
CROSSVOLT™ GTO ~) TINYOPTO™
™ IntelliMAax™ e b I 5
CTL ) ; Saving our world, TmWAVKW at a time™  TinyPower™
Current Transfer Logic™ ISOPLANAR™ Signalwise™ TinyPWM™
DEUXPEED® Making Small Speakers Sound Louder SmartMax™ TinyWire™
Dual Cool™ and Better ™
EcoSPARK” MegaBuck™ SMART START™ TranSiC™
5 3 g Solutions for Your Success™ TriFault Detect™
EfficientMax™ MICROCOUPLER™ P T
ESBC™ MicroFET™ TRUECURREN
: 5 STEALTH™ wSerDes™
F"E’ MicroPak™ SuperFET®
L] MicroPak2™ SuperSOT™.3
Fairchild” MillerDrive™ S fioes
Fairchild Semiconductor™ : - SuperSOT™-6 UHC
; ? MotionMax SUPerSOT™-8
FACT Quiet Series™ Motion-SPM™ Uper: ». Ultra FRFET™
FAGT® ion- o SupreMOS*® UniFET™
FAST® mWS&_ve: SyncFET™ VO
FastvCore™ SRV Sync-Lock™ VisualMax™
FETBench™ OPTOLOGK;R@ SYSTEM ® VoltagePlus™
13 -"\
Flae e OPTOPLAN GENERAL Yo
FPS™

* Trademarks of System General Corporation, used under license by Fairchild Semiconductor.

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. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDWIDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WHICH COVERS THESE PRODUCTS.

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 FAIRCHILD SEMICONDUCTOR CORPORATION.

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
reasonably expected to result in a significant injury of the user.

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.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Comperation's Anti-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Palicy is also stated on our extemal website, www fairchildsemi com,
under Sales Suppot.

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 curselves and our customers from the
proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild o from Authorized Fairchild
Distributors who are listed by country on our web page cited above. Products customers buy either from Fairchild directly or from Autharized Fairchild Distributors
are genuine parts, have full traceability, meet Fairchild's quality standards for handing and storage and provide access to Fairchild's full range of up-to-date technical
and product information. Fairchild and our Authonized Distributors will stand behind all warranties and will appropriately address any warranty issues that may arise.
Fairchild will nct provide any warranty coverage o cther assistance for parts bought from Unauthonzed 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.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet Identification Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change

Advance Information in any manner without notice.

Formative / In Design

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild
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Preliminary

First Production

Semiconductor reserves the right to make changes at any time without notice to improve design.

Mo Identification Needed

Full Production

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

Obsolete

Net 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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