PCN Number: | 20240327004.2 | PCN Date: | March 28, 2024

Qualification of RFAB using qualified Process Technology, Die Change & BOM

Title: .
options
Customer Contact: Eegan:ge Management Dept: Quality Services
= E . September 24, Estimated Sample . %
Proposed 1° Ship Date: 2024 Availability: April 27, 2024

*Sample requests received after April 27, 2024 will not be supported.

Change Type:
Assembly Site Design Wafer Bump Material
Assembly Process Data Sheet Wafer Bump Process
Assembly Materials Part number change Wafer Fab Site

|| | Mechanical Specification Test Site Wafer Fab Materials
Packing/Shipping/ || Test Process Wafer Fab Process
Labeling

PCN Details

Description of Change:

Texas Instruments is pleased to announce the addition of RFAB using the LBC9 qualified
process technology and additional & BOM options for the device listed below.

Current Fab Site Additional Fab Site
Current Fab Process Wafer Additional Process Wafer
Site Diameter Fab Site Diameter
SH-BIP1 HCMOS 150 mm RFAB LBC9 300 mm

The die was also changed as a result of the process change.
Group 1 BOM Table (RFAB/Process migration, die change only):
There is no BOM comparison table for this Group

Group 3 BOM Table (RFAB/Process migration plus BOM update)

Current additional
Cu, 0.96 Cu, 0.8

Bond Wire
composition/diameter

With these changes, the probe step (currently SFAB) will be removed from the process flow.
No changes in final test sites for any of the below devices.

Qual details are provided in the Qual Data Section.

Reason for Change:

These changes are part of our multiyear plan to transition products from our 150-milimeter
factories to newer, more efficient manufacturing processes and technologies, underscoring
our commitment to product longevity and supply continuity.

Anticipated impact on Form, Fit, Function, Quality or Reliability (positive /
negative):

None

Impact on Environmental Ratings:

Checked boxes indicate the status of environmental ratings following implementation of this
change. If below boxes are checked, there are no changes to the associated environmental
ratings.
RoHS REACH Green Status IEC 62474
| <] No Change |[<INo Change |[<INo Change |[</ No Change |
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Changes to product identification resulting from this PCN:

Fab Site Information:

Chip Site Chip Site
Chip Site Origin Code Country Code Chip Site City
(20L) (21L)
SH-BIP-1 SHE USA Sherman
RFAB RFB USA Richardson
Die Rev:
Current New
Die Rev [2P] Die Rev [2P]
AM A

Sample product shipping label (not actual product label)

(17) SN74LSO7NSR
(@) 2000 (o) 0336

31T)LOT: 3959047MLA
4W) TKY (1T) 7523483512
(P

TexAs
INSTRUMENTS Ga
MADE IN: Mnladysia
2DC: 24:

MSL '2 /260C/1 YEAR|SEAL DT
MSL 1 /235C/UNLIM |03/29/04
OPT:

BL: 54 (L)70:1750

2P) REV: v GO33S

(20L) CSO: SHE

(22L) ASO0:MLAA(23L) ACO:MYS
Product Affected:

Group 1 Device List (RFAB/Process migration, die change only):

| SN74AC240QPWRQ1 | SN74AC240QPWRSV | SN74ACT244IPWRG4Q1 | SN74ACT2441PWRQ1

Group 3 Device List (RFAB/Process migration plus BOM update):
| SN74AHC595QPWRQ1 |

For alternate parts with similar or improved performance, please visit the product page on
TI.com

R-CHG-2402-034 Q100
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Tl Information
Selective Disclosure

Automotive Qualification Summary
(As per AEC-Q100 Rev. H and JEDEC Guidelines)

Gatorade BD10P5 PCN - 16 PW ( 1Q23 ) in MLA Automotive device
Approve Date 18-March-2024

Product Attributes
Qual Device: QBS Process Reference: QBS Package Reference: QBS Product Reference:

SN74AHC595QPWRQL SN74HCSTAQPWROQL TXS0104EQPWRQL SN74LVET594QPWRQ1
Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range (C) -40 10 125 -40 10 125 4010 125 -4010 125
Product Function Logic Logic Logic Logic
Wafer Fab Supplier RFRAB RFAB RRAB RFAB
Assembly Site MLA MLA MLA MLA
Package Group TSSOP TSSOP TSSOP TSS0P
Package Designator PW PW PW PW
Pin Count 16 14 14 16

* QBS: Qual By Similarity
» Qual Device SNT4AHCS85QPWRQL is qualified at MSL1 260C

Qualification Results

Data Displayed as: Number of lots | Total sample size | Total failed

s BS Process QBS Package QBS Product
Min Qual Device: Q 5 = 2
Test Spec tor Lmj Tost Name Conud Reference: Referance: Referance:
Qty SN74AHCS85QPWROL

ccelerated Environment Stress Tests

JEDEC J-
STD-020 :
PC Al JESDZ22- 3 I Precondiioning | MSL1 260C - - 3o 300 100
All3
JEDEC a6
HAST AZ JESD22- 3 T Biased HAST 130CMHE5%MRH - 32310 177 17710
Hours
Al10
JEDEC
JESD22- 96
ACUHAST | AZ AlO2/JEDEC | 3 b Autoclave 121C/15psig Hours 32310 -
JESD22-
Allg
JEDEC
JESD22- 96
AC/UHAST | A3 Al020EDEC | 3 T Unbiased HAST | 130C/85%RH - - 17T 17710
Hours
JESD22-
All8
JEDEC
JESD22- Temperature 500
TC Ad A104 and 3 I Cyce -65C/150C Cycles - 32310 312310 17700
Appendix 3
MIL-STDBE3 Post Temp
L2 i Method 2011 | 1 > Cycle Bond Pull |~ I : - i 150
JEDEC High 1000
HTSL A JESD22- 1 45 Temperature 150C Hows - 31350 -
Al03 Swrage Life
JEDEC High 500
HTSL Ab JESD22- 1 45 Temperature 175C Hours - - 1/asio 1/45/0
Al03 Swrage Life
JEDEC 1000
HTOL Bl JESDZ2- 3 Il Life Test 125C - 32310 1T 17710
Hours
AlDa
AEC Q100- Early Life 48
ELFR B2 008 3 800 Failure Rale 125C Hours - 3/2400/0 -

Test Group C - Package Assembly Integrity Tests
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SNT4HCS7AQPWRQL

QBS Package
Reference:

TXS0104EQPWRQ1L

QBS Product
Reference:

SN74LVBTS94QPWRQL

Min ssi
Type Test Spec Lot Test Name Condition
Qty Lot

AEC QL00-
001

WBs Cl 1 30

MIL-STDEB3

c2 Method 2011

WEP 30

JEDEC J-

So STD-002

c3

i

15

JEDEC J-

so STD-002

c3

i

15

JEDEC
JESD22-
B100 and
B108

FD Cca 10

Test Group D - Die Fabrication Reliability Tests

Qual Device:
SN74AHCS95QPWRQL
Minimum of 5
Wire Bond devices, 30
Shear wires Wiras
Cpk=1.67
Minimum of 5
devices, 30
Wire Bond Pull wires Wires
Cpk=1.67
.| »95% Lead
PE Solderability Coverage -
PB-Free >95% Lead N
Solderability Coverage
Physical
Dimensions Cpk=1.67 -

3/80/10

3/90/0

1/15/0

1/15/0

313000

1/30/0

1/30/0

1/10/0

1300

17300

1100

EM D1 JESDE1 - -

TDDB Dz JESD35 . .
JESDE0 &

HCI D3 28 -

BTl D4 = - N

=M Ds - - -

Test Group E - Electrical Verification Tests

Electromigration | - -

Time
Dependent
Dielectric
Breakdown

Hot Carrier
Injection

Bias
Temperature
Instability

Siress Migration | - -

Completed Per Process
Technology
Requirements

Completed Per Process
- Technology
Requirements

Completed Per Process
- Technology
Requirements

Completed Per Process
= Technology
Requirements

Completed Per Process
Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology

Completed Per Process
Technology

Req

Completed Per
Process Technology

Completed Per Process
Technology

Req

Completed Per
Process Technology

Completed Per Process
Technology

Req

Completed Per
Process Technology

Completed Per Process
Technology

Req

Completed Per
Process Technology

Completed Per Process
Technology

Req

AEC Q100-

ESD E2 o2 3
AEC Q100-
ESD E3 o011 1 3

Test Spec

ESD HEM

ESD CDM

Test Name

2000

Volts 17310
500

Volts 1310

17310

QBS Package
Reference:

17310

130

QBES Product
Reference:

SN74LVETS940PWROQL

AEC Q100-

LU E4 i 1 6
AEC Q100-

ED ES 08 3 30

Additional Tests

Lalch-Up

Electrical
Distributions

Qual Device:
Condition
SNT4AHCS95QPWRQL
Per AEC
Q100-004 E: 160
Cpk=167
Room, hot, - 130/
and cold

1/6/0

* Preconditioning was performed for Autoclave, U

bi HAST, THE/B!

d HAST,

by A Grade Level:
® Grade O {or E): -40C to +150C
® Grade 1{or Q): -40C to +125C
® Grade 2 {or T): -40C to +105C
® Grade 3 (or [) - -40C to +B5C
E1 (TEST): Electrical test of Qual (High

ing to Grade level):

Room/Hot'Cold - HTOL, ED

® Room/Hot : THB / HAST, TC / PTC, HTSL, ELFR, ESD £ LU

FRoom : ACIUHAST

| data is

Quality and E

TI Qualification ID: R-CHG-2402-034

R-CHG-2402-034 Q006

Texas Instruments Incorporated

ble at TI's extemal Web site: hitpiwww.ti. com/

Cytle, Thermal Shock, and HTSL, as applicable
The following are equivalent HTOL options based on an activation energy of 0.7eV : 125C/1k Hours, 140C/480 Hours, 150C/300 Hours, and 155C/240 Hours
The following are equivalent HTSL options based on an activation energy of 0.7eV : 150C/1k Hours, and 170C/420 Hours
The following are equivalent Temp Cycle options per JESD4T : -55C/125C/700 Cycles and -65C/150C/500 Cycles

TI Information - Selective Disclosure

PCN#20240327004.2



[Tl Information
Selective Disclosure

Automotive Qualification Summary
(As per AEC and JEDEC Guidelines)

Q006 TSSOP at MLA
Approve Date 19-MARCH -2024

Qual Device: QBS Process Reference: QBS Package Reference:
SN74AHC595QPWRQL SN74HCST4QPWRQ1 TXS0104EQPWRQL
Automotive Grade Level Grade 1 Grade 1 Grade 1
Operating Temp Range (C) -40to 125 -40to 125 -40 to 125
Product Function Logic Logic Logic
Wafer Fab Supplier RFAB RFAB RFAB
Assembly Site MLA MLA MLA
Package Group TSSOP TSSOP TSSOP
Package Designator PW PW PW
Pin Count 16 14 14

Qualification Results

Data Displayed as: Number of lots / Total sample size / Total failed

Qual Device: QBS Reference: QBS Reference:
.EEE“M SHTARNESSSOPIRGL | ShmticsraoRiRGL | PetesoewRel

Test Group A - Accelerated Environment Stress Tests

JEDEC J-
STD-020 -
PC Al JESD22- 3 77 Preconditioning | M5L1 260C - - 3/0/0 3/0/0
A113
PC | ALL | - 3 22 | SAMPrecon Pre | Feview for - - 3/66/0 316610
delamination
PC | AL2 | - 3 22 | SAMPrecon | Review for - - 3/66/0 316610
Post delamination
JEDEC
HAST  A21 JESD22- 3 77 Biased HAST 130C/85%RH 96 Hours - 3/231/0
Al1l0
Cross Section, Fost stress
HAST  A212 - 3 1 postbHAST, 1X | cross section Completed | - 3310
Wire Bond
HAST | A213 | - 3 3 Shear, post Post stress - - 3/9/0
bHAST, 1X
Bond Pull over
HAST  A214 - 3 3 Stitch, post Post stress - - 3/9/0
bHAST, 1X
Bond Pull over
HAST | A215 - 3 3 Ball, post Post stress - - 3/9/0
bHAST, 1X
JEDEC
HAST  A22 JESD22- 3 70 Biased HAST 130C/85%RH 192 Hours | - 3123100
Al110
SAM Analysis, Review for
HAST  A221 - 3 22 postbHAST 2X | delamination Completed | - 3/66/0
Cross Section, Post stress
HAST  A222 - 3 1 postbHAST, 2X | cross section Completed | - 3310
Wire Bond
HAST  A223 - 3 3 Shear, post Post stress - - 3/9/0
bHAST, 2X

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20240327004.2



Qual Device:

QBS Reference: QBS Reference:
SN74AHCS595QPWRQ1 | SN74HCS74QPWRQL | TXS0104EQPWRQ1L

Min ss/
Type Test Spec Lot Test Name Condition
oy |

Bond Pull over

HAST  Az224 - 3 3 Stitch, post Post stress - 3/9/0
bHAST, 2X
Bond Pull over
HAST  A225 - 3 3 Ball, post Post stress - 3/9/0
bHAST, 2X
JEDEC
JESD22- Temperature 500
TC Adl 2104 and 3 77 Cycle -65C/150C Cycles 3/231/0 323100
Appendix 3
SAM Analysis, Review for
TC A1l - 3 22 post TC 1X delamination Completed | - 3/66/0 3/66/0
Cross Secfion, Post stress
TC Ad12 - 3 1 post TC, 1X cross section Completed | - 3/3/0 31310
Wire Bond
TC Ad13 - 3 3 Shear, post TC, Post stress - 3010 3/9/0
1X
Bond Pull over
TC Adl14 - 3 3 Stitch, post TC, Post stress - 3010 3/9/0
1X
Bond Pull over
TC A41S5 | - 3 3 Ball, post TC, 1X Post stress - 3/9/0 3910
JEDEC
JESD22- Temperature 1000
TC Ad2 A104 and 3 70 Cycle -65C/150C Cycles - 3/231/0 323100
Appendix 3
SAM Analysis, Review for
TC Ad421 - 3 22 post TC, 2X delamination Completed | - 3/66/0 3/66/0
Cross Secfion, Post stress
TC AL22 - 3 1 post TC, 2X cross section Completed | - 3/3/0 31310
Wire Bond
TC Ad23 - 3 3 Shear, post TC, Post stress - 3010 3/9/0

Test Spec

2X

Test Name

Qual Device:

QBS Reference:
SN74AHCS595QPWRQ1 | SN74HCS74QPWRQ1L

QBS Reference:
TXS0104EQPWRQ

Bond Pull over

TC Ad24 - 3 3 Stitch, post TC, Fost stress - 3/9/0 3/9/0
2X
Bond Pull over
TC A425 - 3 3 Ball, post TC, 2X Post stress - 3910 3/9/0
JEDEC High 1000
HTSL | A6l JESD22- 3 45 Temperature 150C Hours - 3/135/0 -
Al03 Storage Life
Cross Section, Post stress
HTSL | A611 | - 3 1 post HTSL, 1X cross section Completed | - 3/3/0 -
JEDEC High 2000
HTSL | AB2 JESD22- 3 44 Temperature 150C Hours - 3/135/0 -
Al03 Storage Life
Cross Section, Fost stress
HTSL  A621 - 3 1 post HTSL, 2X cross sechion Completed | - 3/3/0 -
Test Group C - Package Assembly Integrity Tests
Minimum of 5
wBs |c1 AEC Q100- 4 30 Wire Bond devices, 30 Wires - 319010 13010
001 Shear
wires Cpk=1.67
g%;aaa Minimum of 5
WEP c2 Method 1 30 Wire Bond Pull devices, 30 Wires - 3/90/0 1/30/0
5011 wires Cpk=1.67

® QBS: Qual By Similarity
* Qual Device SNT4AHC595QPWRQL is qualified at MSL1 260C

* Preconditioning was performed for Autoclave, Unbiased HAST, THB/Biased HAST, Temperature Cycle, Thermal Shock, and HTSL, as applicable

* The following are equivalent HTOL options based on an activation energy of 0.7eV : 125C/1k Hours, 140C/480 Hours, 150C/300 Hours, and 155C/240 Hours
#* The following are equivalent HTSL options based on an activation energy of 0.7eV : 150C/1k Hours, and 170C/420 Hours

* The following are equivalent Temp Cycle options per JESD47 : -55C/125C/700 Cycles and -65C/150C/500 Cycles

Ambient Operatina Temperature bv Automotive Grade Level:

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20240327004.2



Grade 0 (or E): -40C to +150C
Grade 1 (or Q): -40C to +125C
Grade 2 (or T): -40C to +105C
Grade 3 (or I) 1 -40C to +85C

E1 (TEST): Electrical test temperatures of Qual samples (High temperature according to Grade level):

* Room/Hot/Cold : HTOL, ED
® Room/Hot: THB / HAST, TC/ PTC, HTSL, ELFR, ESD & LU
® Room : AC/UHAST

Quality and Environmental data is available at TI's external Web site: http:/www.ti.com/

Tl Qualification ID: R-CHG-2402-034

R-CHG-2306-038 Q100

Tl infeemation
Sabective Dischriure

Automotive Qualification Summary
(As per AEC-Q100 Rev. H and JEDEC Guidelines)

BD16 20PW_Q1 MLA
Approve Date 15-FEBRUARY -2024

Product Attributes

Automotie Grade Level Grade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range () 40w 125 40125 40w 125 40125 40w 125 40w 125 40125 40w 128
Product Funciion Logic Logic Logic Logic Logic Logic Logic Logic
‘Water Fab Suppler RFAE RFAE FRFAR RFEE RFEE RFEE RFAE RFEE
Assembly Site LA s LA s s s coar s
Package Group TasOR Tss0R TssoR TE50R TEsOR TsS0R oFN TE50R
Package Designator o P W P P P RKS P
Pin Count m = E 14 16 = = =

+ QBS: Qual By Similarity

* Qual Device SNTAAC2S0QPWRGL & qualiied arMSL1 7600

* Qual Device SNTAACTZ4SPWRGSGL is gualiiod at MSLL 260C

* Qual Device SMT4ACT2A4PWRQL is qualifed at MELL 260C

Qualification Results

Data Displayed as: Number of lots | Total sample size | Total failed

23 A 3 77 | Precondiioning | MSL1ZE0C |- . . . o 100 100 wa Lo

HAST Az | Esoan 3 77 | Blasd HAST | 130CAESWRH :m . . . @30 T T T e

ACAUMAST | A3 | AIOZOEDEC | 3 77| Aumdave 121N 5psg :m . . . @30
JEDEC

ACABIAST | A3 | AMOZNEDEC | 3 77 | Unbiased HAST | 130CBS%RH :m - - - - T T T e
riTy
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Hm

Temperanse
s ascnsoc |20 z3L0 T 1T v 1770
sppenci 3
MIL-STDEEE Pt Temp
TEER M| Mepeazon | 5 | cyceBoraPur |- =0 usa =0
csD ;
TCSAM | 3 |3 |PomTcmam [0 - L)
EDEC High -
HTSL 4 |ESD22. |1 |45 | Tempomre |150C et n3s0
ey Smmge Lie
EDEC High o0
HTSL 4 |ESD22. (1 |45 | Tempomre |175C o 1ws0 s 150 w50
Smmge Lie

HTOL Bl | Esozz 3 7| ueTest 1250 Lo R3O T
s
e
EDEC
HTOL B [Esz2 (3 |7 |ueTes 1500 T T wrtm
[
e
22 quoo EartyLie
ELFR B2 3 |emo |EMWLE iasc i 328000

Minimum o5
was o1 | AECooe |y m | WeeESond davices. 30| vawes Im00 1500 1500 30m 1500
Cpic167
Minimum ce 5
MIL-STDEES davices, 20
wap co |MLETESS L |m | wwosondpun |9 ires 3800 1600 1600 w300 1600
Cpio187
EDEC 1. 205% Lead ]
so o | Fowa |t [ | P sosmnay | i 1ns0 s
EDEC ). PBFroe 205% Lead ]
o € |smoz |'  |* | Soldembiy | Coverage 5w nsm
EDEC
Esn22. Physical . ;
PO cs |ES |3 | Pl cpelst 3800 100 1000 u0m 100
B108

Test Group D -

Die Fabrication Relability Tests

Compleied Per ‘Compleied Per Process Compileted Per Completed Per Comgdeted Par Compleied Per Process | Compleied Per Process Completed Par

EM D1 | JESDEL Electomigraton | - Process Technology | Technclogy Process Technology | Process Technology | Process Techaology Techrciogy Technology Frocess Techoology
remants. Fequicmens Feeguirements Requinments
g:‘;m Compleied Per ‘Compleied Per Process Compileted Per Completed Per Comgdeted Par Compleied Per Process | Compleied Per Process Completed Par

Tooe 02 | Eso3s ot Process Technalogy | Techrciogy Process Technology | Process Technalogy | Process Techralogy | Techaciogy Technology Frocess Technclogy
e remants Fequicmenes Feeguirements Requinments

own

R Lot Camer Compl Comgl Process | Compl Compiemd Per Camginied Far Comginind For Process. | Comploied For Frocess | Complead Fer

HO1 03| mfecann Process Technology | Technclogy Process Technology | Process Technology | Process Techaology Technology Technology Frocess Techoology
# remants Requiemens Feeuirements Requirments
Bias Compleied Per ‘Compleied Per Process Compileted Per Completed Per Comgdeted Par Compleied Per Process | Compleied Per Process Completed Par

ET D4 Temperatse Process Technology | Technclogy Process Technology | Process Technology | Process Techaology Technology Technology Frocess Techoology
nstabiley Feguirements. Requremens Foequirements. Requirements
Compleied Per ‘Compleied Per Process Compileted Per Completed Per Comgdeted Par Compleied Per Process | Compleied Per Process Completed Par

) o5 ‘Strogs Migration | - Process Technology | Technclogy Process Technology | Process Technology | Process Techaology Technology Technology Frocess Techoology
FReuiremants, Fequicmens Feeguirements Requinments

Test Group E - Electrical Verification Tests

AEC L00-
ESD = 1 3 ESDHAM

. 130 130 1m0 1n 130
=D g3 | pEDQUE |y 3 |Esocom e |aam 13m 1130 130 130 1m0 1n 130
QBS Praduct
Y o
Type Test Spec sthame | Condiion
rec i Per AEC
Lachup il 6D G 6D 180 150 180 i 160
CpoLET
ED i [AECEEN g gy |Eladnol R 130m 130m 1300 a0 3800 3800 2600 1500
oog Disritusions
and coid
Additional Tests
Board Lavel
BLR T Feelabilty - 4onz5c éms 10
Temp Cycle

. Aumclae, THESiased HAST, vole, and HTSL
* The inliowing an I:nnwlanTCLnnm hased on an actvason energy ol 0:7eV : L2SC/K Hours, 140CHE0 Howrs, 15001300 Hours, and 155C240 Hours

am based energy of 0.7eV : 150CA1k Hours, and 170CH20 Hours.
The folicwing an: nnu.mlnmr«m Cycle opgons per JESD4T : S5CI125CT00 Cycles and -55CAS0CIS0 Cyrles

it 0 [ ). 4BE 48 41402
ik 1 (i Q1 -40C b S 135C
2 fou T): 4BE 18 42882
Gt 3 [ 1) - -$0C I E5C

E1,

RuemioVCal - HTEL, B
@ nsrnben | THE THAST. TC FETC, HTSL ELER, BSD & L
o : ACUHAST

Quality and & avallabie ai T o

T1 Qualificasion I0: R-CHG-2306-038

ZVEI Ids: SEM-DE-03, SEM-PW-02, SEM-PW-09, SEM-PW-13, SEM-TF-01, SEM-PA-08

For questions regarding this notice, e-mails can be sent to the Change Management team or
your local Field Sales Representative.

IMPORTANT NOTICE AND DISCLAIMER
TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), 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.
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These resources are intended for skilled developers designing with Tl products. You are solely responsible
for (1) selecting the appropriate Tl products for your application, (2) designing, validating and testing your
application, and (3) ensuring your application meets applicable standards, and any other safety, security, 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 Ti
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 (www.ti.com/legal/termsofsale.html) or other

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