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HIGH EFFICIENCY CLASS-G ADSL LINE DRIVER

FEATURES

Low Total Power Consumption Increases
ADSL Line Card Density (20 dBm on Line)
— 600 mW w/Active Termination (Full Bias)
— 530 mW w/Active Termination (Low Bias)

Low MTPR of —74 dBc (All Bias Conditions)
High Output Current of 500 mA (typ)

Wide Supply Voltage Range of +5Vto £15V
[Vcenyl and £3.3 Vto 15V [Vl

Wide Output Voltage Swing of 43 Vpp Into
100-€2 Differential Load [V cc(H) =12 V]

Multiple Bias Modes Allow Low Quiescent

Power Consumption for Short Line Lengths
- 160-mW/ch Full Bias Mode

135-mW/ch Mid Bias Mode

110-mW/ch Low Bias Mode

75-mW/ch Terminate Only Mode

13-mW/ch Shutdown Mode

Low Noise for Increased Receiver Sensitivity
- 3.3 pA/\Hz Noninverting Current Noise
- 9.5 pA/\Hz Inverting Current Noise
- 3.5 nV/VHz Voltage Noise

APPLICATIONS

® |deal for Active Termination Full Rate ADSL
DMT applications (20-dBm Line Power)

DESCRIPTION

The THS6132 is a Class-G current feedback differential
line driver ideal for full rate ADSL DMT systems. Its
extremely low power consumption of 600 mW or lower is
ideal for ADSL systems that must achieve high densities
in ADSL central office rack applications. The unique patent
pending architecture of the THS6132 allows the quiescent
current to be much lower than existing line drivers while
still achieving very high linearity. In addition, the multiple
bias settings of the amplifiers allow for even lower power
consumption for line lengths where the full performance of
the amplifier is not required. The output voltage swing has
been vastly improved over first generation Glass-G
amplifiers and allows the use of lower power supply
voltages that help conserve power. For maximum
flexibility, the THS6132 can be configured in classical
Class-AB mode requiring only as few as one power supply.

Typical ADSL CO Line Driver Circuit Utilizing Active Impedance Supporting A 6.3 Crest Factor
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A These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam during
“: \ storage or handling to prevent electrostatic damage.
ORDERING INFORMATION
PRODUCT PACKAGE PACKAGE SYMBOL T, ORDER NUMBER TRANSPORT
CODE A MEDIA
THS6132VFP Tube
THS6132VFP | TQFP-32 PowerPAD™ VFP-32 THS6132
THS6132VFPR Tape and reel
- —40°C to 85°C
THs6132RGW | LEAAIESS 25-pinSmmx | ooy oo 6132 THS6132RGWR Tape and reel
5, mm PowerPAD™
PACKAGE DISSIPATION RATINGS
Ta <25°C Ta = 70°C Ta = 85°C
PACKAGE O3A 63 POWER RATING(1)  POWER RATING(1)  POWER RATING(1)
VFP-32 29.4°C/W 0.96°C/W 3.57W 2.04W 153w
RGW-25 31°C/W 1.7°C/W 3.39W 1.94wW 1.45W

(1) power rating is determined with a junction temperature of 130°C. This is the point where distortion starts to substantially increase. Thermal
management of the final PCB should strive to keep the junction temperature at or below 125°C for best performance.

ABSOLUTE MAXIMUM RATINGS

over operating free-air temperature range unless otherwise noted(1)

THS6132

Supply voltage, Vcc(H) and Ve (@) +16.5V
Input voltage, V| tVeew)
Output current, I (3) 900 mA
Differential input voltage, V|0 2V
Maximum junction temperature, Tj (see Dissipation Rating Table for more information) 150°C
Operating free—air temperature, Ta -40°C to 85°C
Storage temperature, Tstg 65°C to 150°C
Lead temperature, 1,6 mm (1/16-inch) from case for 10 seconds 300°C

HBM 1kV
ESD ratings CDM 500 V

MM 200V

(1) stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

2) Vce(H) must always be greater than or equal to Vee() for proper operation. Class-AB mode operation occurs when VCC(H) is equal to VCC(L)
and is considered acceptable operation for the THS6132 even though it is not fully specified in this mode of operation.

(3) The THS6132 incorporates a PowerPAD on the underside of the chip. This acts as a heatsink and must be connected to a thermally dissipating
plane for proper power dissipation. Failure to do so may result in exceeding the maximum junction temperature that could permanently damage
the device. See Tl Technical Brief SLMA002 for more information about utilizing the PowerPAD thermally enhanced package.

PowerPAD is a trademark of Texas Instruments.
2
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RECOMMENDED OPERATING CONDITIONS

MIN  NOM MAX [ UNIT
+Vce(H) to -VeeH +V +15 +16
Supply voltage ) H) CC(L) \%
+Vee) to -Vee(L) +3.3 5 tVeom)
Operating free-air temperature, Ta -40 85| °C

ELECTRICAL CHARACTERISTICS

over recommended operating free-air temperature range, Ta = 25°C,Vcc(H) =+15 V, Vcc(L) =45 V RE = 1.5 kQ, Gain = +10, Full Bias Mode, R

=50 Q (unless otherwise noted)

NOISE/DISTORTION PERFORMANCE

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
Gain =+11, 163kHz to 1.1MHz DMT,
Multitone power ratio +20 dBm Line Power, 1:1.1 transformer, -74 dBc
active termination, synthesis factor = 4
— - -
Recelve band spill-over Gam 11, 25 kHz to 138 kHz with MTPR signal o5 dBe
applied
nd . Differential load = 100 Q -84
Harmonic distortion (Differential 2n@ harmonic Differential load = 25 O ~69 dBc
HD i i =
Conflgure_ttlon, f 1 '\fHZ‘ . Differential load = 100 Q -92
Vo(pp) =2V, Gain = +10) 3rd harmonic : - dBc
Differential load = 25 Q -73
Vn Input voltage noise f=10 kHz 3.5 nVAHz
. +Input 3.3 —
In Input current noise f=10 kHz pA~HZ
—Input 9.5
f=1MHz, Vo(pp) =2V, _
Crosstalk RL =100 Q, Gain = 42 52 dBc
OUTPUT CHARACTERISTICS
R =100 Q +10.4 +£10.8
VeeH) =12V \Y
. . RL=30Q 9.9 +104
Vo Single—ended output voltage swing
R =100 Q +13.3 £13.8
VeeH) =15V \Y
RL=50Q +13 £13.6
Output voltage transition from V(L) to RL=500 Vee) =5V 3.1 v
Vce(H) (Point where Icc(L) = Icc(H)) Vee =16V +3.9
V =+12V +500
lo Output current (1) RL=10Q CC(H) mA
VeeH) =#15V +400 £500
Iisc)  Short-circuit current (1) RL=1Q VCC(H) = 15 V +750 mA
Output resistance Open-loop 5 Q
Output resistance—terminate mode f=1 MHz, Gain = +10 0.35 Q
Output resistance—shutdown mode f=1 MHz, Open-loop 5.5 kQ

(1) A heatsink is required to keep the junction temperature below absolute maximum rating when an output is heavily loaded or shorted. See
Absolute Maximum Ratings section for more information.
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ELECTRICAL CHARACTERISTICS (continued)

over recommended operating free-air temperature range, Ta = 25°C,Vcc(H) =+15 V, Vcc(L) =45 V RE = 1.5 kQ, Gain = +10, Full Bias Mode, R
=50 Q (unless otherwise noted)

POWER SUPPLY
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
. *Veer Ve +15 +16.5
Vce(x) Operating range iy, (H) (+3) Ty \Y
tVeew t 5 #Vce(H)
Vee() =45V, TA=25°C 5.7 6.4 75 R
m
(VeerH)=115V) Ta = full range 8.1
Quiescent current (each driver) _ - TA = 25°C 6.7
Full-bias mode Vee) =6V, A i mA
(Bias-1 =1, Bias-2 = 1, (VeeH)=%15V) Ta = full range
Bias-3 = X) VCC(H) =412\ Tp =25°C 3.1
i i = ' mA
SCCCJTTi%V\\%h VeC(H) =15V, (Vecny=15V) Tp = full range
©== VCC(H) = £15 V; TA = 25°C 29 325 3]
m
| (Vecny=15V) Ta = full range 4.25
cc Mid; Bias—1 = 1, Bias-2 = 0, Bias—3 = 1 50 56 6.8
Quiescent current (each driver)  [' o\ Bias—1 = 1, Bias—2 = 0, Bias—3 = 0 425 48 6.0
Variable bias modes, - - - - T mA
vee() = 45V Terminate; Bias-1 = 0, Bias-2 = 1, Bias-3 = X(1) 3.2 3.8 4.5
Shutdown; Bias—1 = 0, Bias-2 = 0, Bias-3 = X(1) 1 1.3
Mid; Bias-1 = 1, Bias-2 = 0, Bias-3 =1 2.4 2.7 3.0
Quiescent current (each driver) [} o\ - Bias—1 = 1, Bias—2 = 0, Bias—3 = 0 1.9 215 2.4
Variable bias modes, - — — - — - O mA
Vee(H) =15V Terminate; Bias-1 = 0, Bias-2 = 1, Bias—3 = X 11 13 15
Shutdown ; Bias—1 = 0, Bias-2 = 0, Bias-3 = X(1) 0.1 0.5
Ta =25°C =70 -82
iecti i VCC(L) =V Ta = full range -68
PSRR Power supply rejection ratio A= g dB
(AVeex) =#1V) Ta = 25°C -70  -82
VCe(H) = #15V
Ta = full range -68

(1) X is used to denote a logic state of either 1 or 0.
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ELECTRICAL CHARACTERISTICS (continued)

over recommended operating free-air temperature range, Ta = 25°C,Vcc(H) =+15 V, Vcc(L) =45 V RE = 1.5 kQ, Gain = +10, Full Bias Mode, R
=50 Q (unless otherwise noted)

DYNAMIC PERFORMANCE

PARAMETER TEST CONDITIONS MIN TYP  MAX UNIT
Gain = +1, RF =750 Q 80
Gain = +2, RF =620 Q 70
R =100 Q - MHz
Gain = +5, RF =500 Q 60
BW Single-ended small-signal bandwidth Gain = +10, RF =1 kQ 20
(-3dB), Vo =0.1Vrms Gain =+1, RF =750 Q 60
Gain = +2, RF =620 Q 55
RL=25Q - MHz
Gain = +5, RF =500 Q 50
Gain = +10, RF =1 kQ 17
SR Single-ended slew-rate(1) Vo =20 Vpp, Gain =+10 300 Vius
(1) slew-rate is defined from the 25% to the 75% output levels
DC PERFORMANCE
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
Tp =25°C 1 15
Input offset voltage
Ta = full range 20 v
m
V \Y =+5V,+6V |Ta=25°C 0.3 6
os Differential offset voltage ccw) A
Ta = full range 8
Offset drift Ta = full range 40 uv/ec
. Tp =25°C 1 15
—Input bias current
| v — 45V 46V Ta = full range 20 A
1B _ Ccep=="= Tp = 25°C 15 15| "
+ Input bias current
Ta = full range 20
ZoL Open loop transimpedance RL=1kQ 2 MQ
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ELECTRICAL CHARACTERISTICS (continued)
over recommended operating free-air temperature range, Tp = 25°C,Vcc(H) =£15 V, Vec(L) =5 V RE = 1.5 kQ, Gain = +10, Full Bias Mode, R
=50 Q (unless otherwise noted)

INPUT CHARACTERISTICS
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
Tpa =25°C +2.7 £3.0
Vv o VCC(L) =15V — "
ICR  Input common-mode voltage range Ta = full range 2.6 \Y
Vee) =6V Ta =25°C +4.0
Vee—(L)=15V +2.5
REF pin input voltage range ce-) \%
Vee) =6V +3.5
C de rejecti ti V 5V, 16V TA=25°C 00 o7 dB
ommon-mode rejection ratio =15V, +
CMRR ) ccL) Ta = full range 57
. + Input 800 kQ
R| Input resistance
- Input 45 Q
Ci Differential Input capacitance 1.2 pF

(1) To conserve as much power as possible, the input stage of the THS6132 is powered from the Vee() supplies and is limited by the Vee() supply
voltage. For Class-AB operation, connect the Vcc(L) supplies to Vcc(H).

LOGIC CONTROL CHARACTERISTICS

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
VIH Bias pin voltage for logic 1 Relative to DGND pin voltage 2.0 \%
VL Bias pin voltage for logic O Relative to DGND pin voltage 0.8 \%
lIIH Bias pin current for logic 1 ViH=5V, DGND=0V -0.1 -0.2 A
L Bias pin current for logic O ViL=0V, DGND=0V -0.1 -0.2 A
Transition time—logic 0 to logic 1(1) 0.1 us
Transition time—logic 1 to logic 0(1) 0.2 us
DGND useable range -VccH) +VceH) -5 \%

(1) Transition time is defined as the time from when the logic signal is applied to the time when the supply current has reached half its final value.

LOGIC TABLE

BIAS-1

BIAS-2 | BIAS-3 FUNCTION

DESCRIPTION

Xx(1) | Full bias mode

Amplifiers ON with lowest distortion possible

1 Mid bias mode

Amplifiers ON with power savings with a reduction in distortion performance

0 Low bias mode

Amplifiers ON with enhanced power savings and a reduction of distortion performance

X(1) | Terminate mode

Lowest power state with +Vin pins internally connect to REF pin and output has low impedance

o|lo|r|kr|Fr

O|lRr|O|O|F

X(1) | Shutdown mode

Amplifiers OFF and output has high impedance

(1) X is used to denote a logic state of either 1 or 0.
NOTE: The default state for all logic pins is a logic one (1).
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+12V THS6132a
+5V
CODEC 8.66Q
Vi AAAY
m +20 dBm
Line
112 Power

100Q

8.66Q2

MV

THS6132b
-12v

Figure 1. £12 V Active Termination ADSL CO Line Driver Circuit (Synthesis Factor = 4; CF = 5.6)

PIN ASSIGNMENTS

THS6132 THS6132
TQFP PowerPAD (VFP) PACKAGE Leadless 5X5 PowerPAD
(TOP VIEW) (RGW) PACKAGE
(TOP VIEW)
T
880
0o
=333
O Liiitititi
REFF=[—— —1 =) OUTL
IN1+ =28 | =) INL-
IN2+ Power == NC
DGND f==: | PAP | =] IN2-
BIAs-1 = L — — =) out2
M

BIAS-2
BI\,;\S—B
-VccH
-VccH
-VeeL
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TYPICAL CHARACTERISTICS
Table of Graphs
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Shutdown response 32
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
THS6132VFP Active Production HLQFP (VFP) | 32 250 | JEDEC Yes NIPDAU Level-2-260C-1 YEAR -40to 85 THS6132
TRAY (5+1)
THS6132VFP.A Active Production HLQFP (VFP) | 32 250 | JEDEC Yes NIPDAU Level-2-260C-1 YEAR -40to 85 THS6132
TRAY (5+1)

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, ROHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

Addendum-Page 1
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PACKAGE MATERIALS INFORMATION
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TRAY
L - Outer tray length without tabs KO -
< > Outer
tray
+++++++F A+ A+ height
s N
++++++++++++++ +
| W -
1 e e e e e e i e e i e i o [ PO
— tra
[+ +++++++++++++ +[{0
++++++++++++++ 4+
> | |
{F+++++4F+++++++
{ ‘— [ i
|
P1 - Tray unit pocket pitch
CW - Measurement for tray edge (Y direction) to corner pocket center
— CL - Measurement for tray edge (X direction) to corner pocket center
Chamfer on Tray corner indicates Pin 1 orientation of packed units.
*All dimensions are nominal
Device Package | Package | Pins | SPQ |Unit array Max L (mm)] W KO P1 CL Ccw
Name Type matrix [temperature (mm) | (um) [ (mm) | (mm) [ (mm)
(69
THS6132VFP VFP HLQFP 32 250 10x 25 150 315 | 135.9| 7620 | 12.2 | 11.1 |11.25
THS6132VFP.A VFP HLQFP 32 250 10x 25 150 315 | 135.9| 7620 | 12.2 | 11.1 |11.25

Pack Materials-Page 1



GENERIC PACKAGE VIEW
VFP 32 PowerPAD™ LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4200791/D
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THERMAL PAD MECHANICAL DATA

VFP (S—PQFP-G32) PowerPAD™ PLASTIC QUAD FLATPACK
THERMAL INFORMATION

This PowerPAD ™ package incorporates an exposed thermal pad that is designed to be attached to a printed
circuit board (PCB). The thermal pad must be soldered directly to the PCB. After soldering, the PCB can
be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively,
can be attached to a special heatsink structure designed into the PCB. This design optimizes the heat
transfer from the integrated circuit (IC).

For additional information on the PowerPAD package and how to take advantage of its heat dissipating
abilities, refer to Technical Brief, PowerPAD Thermadlly Enhanced Package, Texas Instruments Literature
No. SLMAQQ2 and Application Brief, PowerPAD Made Easy, Texas Instruments Literature No. SLMAQQ4.
Both documents are available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.
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3,90 L1 ] | I .
3,10 il : T : b
T | | [ T ]
o I S I SR o i
32 ] T 19

sl iR

1 8

4—%—»
Top View

Exposed Thermal Pad Dimensions

4206318-2/E 06/13

NOTE: All linear dimensions are in millimeters
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LAND PATTERN

VFP (S—PQFP—G32) PowerPAD™

Example Board Layout
Via pattern and copper pad size
may vary depending on layout constraints
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Solder Mask Opening

Example Stencil Design Based on a thickness
of .127mm (.005inch).
Reference table below for other
solder stencil thicknesses
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(See Note F)

Pad Geometry

L =007 /

CENTER POWER PAD SOLDER STENCIL OPENING
STENCIL THICKNESS X Y
0.1mm 4.20 4.20
0.127mm 3.91 3.91
0.152mm 3.70 3.70
0.178mm 3.40 3.40

N Al Aroumq//

4209361-3/A 03/08

NOTES: All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.
This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad

Thermally Enhanced Package, Texas Instruments Literature No. SLMA0O2, SLMAOO4, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>. Publication IPC-7351 is recommended for alternate designs.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations. Example stencil design based on a 50% volumetric
metal load solder paste. Refer to IPC-7525 for other stencil recommendations.

F. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

PowerPAD is a trademark of Texas Instruments.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI’'s products are provided subject to TI’s Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
Tl products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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