PCN Number: | PCN#20240412000.2 PCN Date: Qg;‘L 14,
Title: | Qualification of Cu as an alternate bond wire for select devices
Customer Contact: | Change Management Team | Dept: | Quality Services

October 11, Sample Requests

Proposed 1 Ship Date: May 14, 2024*

2024

accepted until:

*Sample requests received after May 14, 2024 will not be supported.
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 Material
Packing/Shipping/Labeling Test Process Wafer Fab Process

PCN Details

Description of Change:

This PCN is to inform of an alternative bond qualification for the devices in the product affected
section as follows:

What Current Additional
Current Bond wire, Au, 0.96 mil (die to die) + .
Diameter 1.0 mil Cu (die to leadframe) Cu, 0.8 mil (all)

Reason for Change:

Continuity of supply.

1) To align with world technology trends and use wiring with enhanced mechanical and
electrical properties

2) Maximize flexibility within our Assembly/Test production sites.

3) Cu is easier to obtain and stock

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 | <] No Change | ><I No Change | < No Change
Changes to product identification resulting from this PCN:
None
Product Affected:
1S01042BQDWVQ1 UCC23313BQDWYRQ1 UCC23511QDWYQ1 UCC23513BQDWYRQ1
1S01042QDWVQ1 UCC23313QDWYQ1 UCC23511QDWYRQ1 UCC23513QDWYQ1
ISO01042QDWVRQ1 UCC23313QDWYRQ1 UCC23513BQDWYQ1 UCC23513QDWYRQ1
UCC23313BQDWYQ1
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R-CHG-2310-004 Q100 Qual memo

Tl Information
Sedective Disclosure

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

BDWVIEDWY 1S0.2 full PCC wire qualification

Approve Date 23-February-2024
Product Attributes
Qual Device: QBS Package Reference: | QBS Package Reference: | QBS e QBS Package Reference: S Package Reference: | QBS Package Reference:
351 3DWY UCC2IE1I0DWYROL UCC2381I0DWY QL ¥ SNSISIMCQDWYROL BTEIQDWROL

Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1

Operating Temp Range (€] -40 80 125 408 125 -40 10 125 40 1o 150 4010126 -40 10 126 4010 135
| Product Function Pawer Manmgemem Power Manapemem Power Mmapenu:m Interface Power Managemenl Imesface Power Manapemem
| ‘Wafer Fab Supplier MHE, MHE RFAB, RFAR RFAB, RFAR MAHEA, MHE RFAB, RFAR RFAB, RFAR MHE, MHE, MHB

Assembly Site ™ MLA Tal ™ ™ MLA TAl

Package Group S0IC S0IC S0IC SOIC SOIC SO S0IC

Package Designator oWy Dwy owy Dw Dwv ow DWK
| Pin Count. [ & 8 16 L 16 14

* QBS: Qual By Similarity
* Qual Device UCC2IELIDWY is quakifed at MSL2 260C

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

QBS Package QB : QBE Proc
Reference: Reference:

Qual Device:

Test Name Condition

E0TT41FEDA

JESDZ2- 3 7 Precondioning | MSL2 260C - - 18240 a\zan . 246210 a\280 1B280

HAST A2 JESD22- 3 7 Biased HAST 130CA5%RH ?{?Juls - 32310 arzan . - 32310 azain

Texas Instruments, Incorporated TI Information - Selective Disclosure PCN#20240412000.2



Test Spec Test Name Condition

JEDEC
JESD22- -

ACUMAST |43 | AID20EDEC (2 |77 | Autsclave m1cnsesn | s |- 1310 anrmn s LT 12110 2310
JESD22-
yeny
JEDEC
JESD22- Tempersiure 500

TC MM |2 |7 |G asciusoc |20, |- 12310 o 2 araLn 2110 2310
Appendix 3
MIL-STDBRZ PostTemp

L PP el BRI R ook SR B : 151 180 5 150 s 150
JEDEC il

HTSL A6 |JESDZ2 |1 |45 | Tempemsiwe | iS0C o |, 12310 . s ’ 150 I8N0
A103 Storage Life Hiyrs

TSL PR 1 s | o0

X empersture | 175C . Z anasn i i i i

A103 Stoarage Life Hours

JEDEC

HTOL Bl | JESD22- 3 7T | Lie Test 125¢C 000 - - 230 - - - -
Hours
ALDE
JEDEC R
HTOL Bl | JESD22- 3 7T | Life Test 150¢ - - - 22310 - - -
Hours
ALDE
AEC Q100- Early Lile 48 : ) . . . L
ELER L opa a a0 Failure Rale A28C Hours. arsom
AEC Q100- Early Lile 48 : : 5 . _ 7
LR L ooa e aod Failure Rale s0C Hours a4n0a

Minimum ol 5
wes o (Ao Ly | BemPory deices. 30 | wies | Lo0D amon 2800 > asan 2100 arsar
001 Shear wires
Cpk>1 67
Minmum af 5§
MIL-STDBED tevices, 30 i
wep ca  [MLEDREY .y 30| Wire Bond pun | e Wies | 1900 amon T aman amon a0
Cpk>1 67
JEDEC - i | 295% Lead
=0 g [EDECE: 15| pBSoderanilly | Zo0Led |- . - 1150 FELT . " .
JEDEC J- PB-Free 50506 Lead
0 | sroa0z L 15 | Soideraniity | Coverage ) nsn 0 - - N
JEDEC
JESD22 Physical
PO ot R |3 w |fmee | ceorsr . : amon a0 amon o . i
8108

Test Group D - Die Fabrication Reliability Te:

g"’gfl:'ed Per | Compiesed Per Completed Per g:zm;nen Pt Completed Per gﬂ::mm P | Completsd Per
EM D1 | JESDBL - - Electiamigration | - - Liirnaad Process Technology | Process Technology Process Technology | JI0NESE Process Technology
Requiuen:fms Requirements Requirements A i s o

QBS Package JBS Packag QBS Process QBS Package ack QBS Package
Type Test Spec Test Hame Condition Reference: : Reference: Reference: 3 Reference:
ce2a81300WYRG] | UCC2asI300WYeD | EOT74IFEDWREL | SNsasomco) o1 | moszeacownan | uec21sannpwRoL
Beeretent Complesed P | Complesed Per Completed Per Compieted Per Comgleted Pes COMPEEEPE. | Compieted Per
ToDR Dz | JESD3S - - P - - Process Technalogy | Pracess Technalogy Process Technolagy Process Teehnology
Breakdown Requirements Reguirements Requirements
— ot Carer E":‘;s;:’ed Per | ompleted Per Campheted Per g::::';"“ Fer Comgleted Per g;::m"" Fer Compheted Per
Hel X - - ingacan - - Techontagy Process Technalogy | Process Techaology | TEES Process Technoiogy | RORREL Process Technology
Bias E'mrd Per | completed Per Complated Per g‘g:‘;;‘" Per Comgleted Pes g‘g:‘m‘” Per Completed Per
-] D4 |- - - Tempesalse | - - Technolagy Process Technalogy | Process Teehology | rochnaiogy Process Tenoiogy | Tuchnalogy Process Technology
insaability Requiterenss | Reduirements Requirements Retiremonts Requirements Reaeents Requirements
Complesed Per | Compieted Per Campheted Per Compleled Fer Comgleted Per Sompleted Pes Compheted Per
sM o5 |- - - Siress Migrasan | - - Process Pracess Process Process Teehnology
Requirements Reguirements Requirements

2000

ESD g2 | pECQNO 1y 3 |esomem . me - - 1am 10 10 . .
ESD B [pr ™ |1 |2 |Esdcow - .- . 10 130 130 - -
L Ba  [AECQUO- |y 5| Lachup v - - L6 1o 1m0 . .
ED Es | pesQuon |4 3 | Gedren E%EEL. - - 1a00 200 asan asan aman aman

Additional Tests

Precondioning was performed for Autoclave, Unbiased HAST, THR/Biased HAST, Temperature Cycle, Thermal Shack. and HTSL. as applicable

The following are equivalent HTOL oplions based on an activation energy of 0.7eV - 125C/1k Hours, 140C/M480 Hours, 150C200 Houwrs, and 155C/240 Hours
The Iellawing are equivalent HTSL opons based en an acvation enengy of 0.7eV - 180CI1k Hours, and 170C420 Houwrs

The foliawing are equivalent Temp Cyce opsions per JESDAT :-55C/ 26C/700 Cycles and -65CH50CS00 Cydes

PR

Amibient Operating Temperature by Automotive Grade Level:

Grade 0 {or E): -40C ta +1500
Grade 1 {or Q): -40C io +125C
Grade 2 {or T): -40C to +1050
Grade 3 {or 1) - 40C 0 +85C

...

E1 (TEST): Electrical test temperatures of Qual sampies (High temperture sccording to Grase level):

RoomHoYCol - HTOL. ED
* RoomiHit - THE ! HAST, TC / FTC, HTSL, ELFR, ESD & LU
Foom : ACUHAST

-

Quality and E i availabie a1 Trs extemal Web ste: i cony

TI Qualification ID: R-CHG-2310-004
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R-CHG-2203-083 Q100 Qual memo

TI Information
Selective Disclosure

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

1SO672XQDWVRQLIF G21S0672XB0Z RFAB offload Full PCC - AUTOMOTIVE
Approve Date 21-February-2024

Product Attributes

Qual Device: QBS Process Reference: QBS Package Reference: QBS Package Reference:
Attributes
1506721QDWVRQL UCC23513Q0DWYQL IS06763QDWRQ1 AMC1311CQDWVRQL
Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range (C) -40 0 125 -401t 125 -40 10 125 -40 to 125
Product Function Interface Power Management Interface Signal Chain
Wafer Fab Supplier RFAB, RFAB RFAB, RFAB RFAB, RFAB AIZU, ALZU, MHE, MHE
Assembly Site MLA TAl MLA MLA
Package Group soIc solc soic j=lalled
Package Designator Dwv DWY oW DWW
Pin Count 8 ] 16 8

QBS: Qual By Similarity

Qual Device ISO6721QDWVRQ1 is qualified at MSL2 260C
Qual Device ISO6721FQDWVRQL is qualified at MSL2 260C
Qual Device ISO6T20QDWVRQL is qualified at MSL2 260C
Qual Device ISO6720FQDWVRQ1 is qualified at MSL2 260C

Qualification Results

Texas Instruments, Incorporated TI Information - Selective Disclosure PCN#20240412000.2



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

5 % QBS Process QBS Package QBS Package
Min Qual Device: A : = =
Type # Test Spec Lot ?_i: Test Name Condition Helerarce: Hefacauce: Ratasarce:
Qty 1S067210DWVRQL | |0 c235130DWYOQL | ISOE7630DWROL | AMC1311CODWVROL

Test Group A - Accelerated Environment Stress Te:

JEDEC J-
STD-020 s
PC Al JESD22- 3 b Preconditioning | MSL2 260C - 115410 - 3182810
Al13
JEDEC J-
STD-020 v
PC Al JESD22- 3 m Preconditioning | MSL3 260C - - - - 3/a280
Al13
JEDEC 06
HAST A2 JESD22- 3 T Biased HAST 130CMB5%RH H 32310 32310
jours
Al10
JEDEC
JESD22- 96
AC/UHAST | A3 Al02/JEDEC | 3 b Autoclave 121Ci15psig 1770 - 32310 -
Hours
JESD22-
All8
JEDEC
JESD22- P
ACIUHAST | A3 Al0Z/JEDEC | 3 7 Unbiased HAST | 130C/B5%RH H . . . 3/23100
jours
JESD22-
All8
JEDEC
JESD22- Temperature 500
TC Ad AL04 and 3 T Cycle -65C/150C Cycles 17710 - 312310 3/2310
Appendix 3
MIL-STDB&3 Post Temp
TCBh A yjethod 2011 | L 5 Cycle Bond Pull 11510 - 1510 150
JEDEC High 1000
HTSL AB JESD22- 2 45 Temperature 150C H - - 311350 -
A103 Storage Life S
JEDEC High 500
HTSL AB JESD22- 5 45 Temperature 175C H - - - 3/135/0
A103 Storage Life qurs

Test Group B - Accelerated Lifetime Simulation Tests

Texas Instruments, Incorporated TI Information - Selective Disclosure PCN#20240412000.2



. _ QBS Process QBS Package QBS Package
Min Qual Device: : i <
Type Test Spec Lot ?31{ . Condition Reference: Reference: Reference:
Qty ISO67210DWVROQL | \,cc535130DWYQL | ISO6763QDWRQ1 | AMC1311CQDWVRQL
JEDEC 1000
HTOL B1 JESD22- 3 v Life Test 125C H 32310 -
ours
Al08
AEC Q100- Early Life 48 =
ELFR B2 008 3 800 Failure Rate 125C Hoiiis 324000
Test Group C - Package Assembly Integrity Tests
Minimum of &
AEC Q100- ‘Wire Bond devices, 30 ;
WBS cl 001 1 30 Siaas g Wires 1/30/0 . 3/90:0 3/90/0
Cpk>1.67
Minimum of &
wep c2 | MIL-STDEE3 20 | wireBondpull | 98YCeS.30 [ yueg | ipop 3/90/0 319010
Method 2011 wires
Cpk=1.67
JEDEC J- s >95% Lead
S0 c3 STD-002 1 15 P8 Solderability Coverage . . . . 1/15/0
JEDEC J- PB-Free >95% Lead
3D €3 | sTp-no2 L 15 | solderability Coverage 1450
JEDEC
JESD22- Physical
PD c4 B100 and 3 10 Dimensions Cpk>1.67 33000
B108

Test Group D - Die Fabrication Reliability Tests

Completed Per

Completed Per

Completed Per
Process

Completed Per

EM D1 JESDE1 - Electromigration Process Technology | Process Technology Technolo Process Technology
Requirements Requirements Req uirerr?eyms Requirements
Time Completed Per Completed Per Completed Per Completed Per
Dependent Process
TDDB D2 JESD35 - Diglectric Process Technology | Process Technology Technolg Process Technology
Requirements Requirements i Requirements
Breakdown Requirements
JESDE0 & Hot Carrier Completed Per Completed Per grnnrggéesled Eer Completed Per
HCI D3 28 - Iniecti Process Technology | Process Technology Technol Process Technology
njEcon Requirements Requirements Re:q ;?e?r?gms Requirements
Bias Completed Per Completed Per grnnrggl:sled Per Completed Per
BTI D4 - - - Temperature Process Technology | Process Technology Technolo Process Technology
Instability Requirements Requirements Req LIiI'EI'Is:mS Requirements
= = QBS Process QBS Package QBS Package
Min Qual Device: 5 = :
Type Test Spec Lot ?_i: Test Name Condition Hemrance: Baerence: SeREEnce:
Qty ISO67210DWVROL | |,0.023513QDWYOQL | IS06763QDWRQ1 | AMC1311CQDWVRQL
Completed Per Completed Per g&rzg;ested Per Completed Per
SM D5 Siress Migration Process Technology | Process Technology Technola Process Technology
Requirements R i 13 gy Requirements
Test Group E - Electrical Verification Tests
AEC Q100- 2000
ESD E2 002 1 3 ESD HBM Volts 13 11310 1310
AEC Q100- 750
ESD E3 011 2 B 3 ESD CDM - Volts 1/3i0 11300 1/310
AEC Q100- Per AEC
L E4 004 1 6 Latch-Up 0100-004 6o 1/6/0 1/6/0
. Cpk=167
ED 5 | AECRINN g a0 | Sl Room, hot, 1/30/0 319010 3/90/0 1/30/0
008 Distributions ek

Additional Tests

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

Texas Instruments, Incorporated TI Information - Selective Disclosure PCN#20240412000.2



op ing Temp by Automotive Grade Level:

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

E1 (TEST): Electrical test ires of Qual [High ure ding to Grade level):

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

Quality and Environmental data is available at Tl's external Web site: hitp-iwwwi ti.com/

Ti Qualification 1D: R-CHG-2203-083

R-CHG-2208-024 Q100 Qual memo

Tl Information
Selective Disclosure

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

RFAB LBCB8LVISO.1 Second Source
Approve Date 20-December-2023

Product Attributes
Qual Device: QBES Package, Process Reference: QBS Package Reference:
SN5350MCQDWVRQ1 UCC23513QDWYQ1 UCC21540QDWKRQ1
Automotive Grade Level Grade 1 Grade 1 Grade 1
Operating Temp Range (C) -4010 125 -4010 125 -40t0 125
Product Function Power Management Power Management Power Management
Wafer Fab Supplier RFAB, RFAB RFAB, RFAB MH8, MH8, MHB
Assembly Site TAl TAl TAl
Package Group soIc jselled soIc
Package Designator DWWV DwWY DWK
Pin Count 8 6 14

* (QBS:Qual By Similarity
* Qual Device SN5350MCQDWVRQL is qualified at MSL2 260C

Texas Instruments, Incorporated TI Information - Selective Disclosure PCN#20240412000.2



Type

Test Spec

Qualification Results

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

Min

Lot Ss/ Test Name
Lot

Qty

Test Group A - Accelerated Environment Stress Tests

PC

HAST

ACMUHAST

TC

TC-BP

HTSL

HTSL

Al

AZ

A3

Ad

Ad

AB

AB

JEDEC J-
STD-020
JESD22-
Al113

JEDEC
JESD22-
A110

JEDEC
JESD22-
Al02/JEDEC
JESD22-
Al118

JEDEC
JESD22-
Al04 and
Appendix 3

MIL-STD883
Method 2011

JEDEC
JESD22-
A103

JEDEC
JESD22-
A103

3 i
3 77
3 77
3 77
1 5

1 45
1 45

Preconditioning

Biased HAST

Autoclave

Temperature
Cycle

Post Temp
Cycle Bond Pull

High
Temperature
Storage Life

High
Temperature
Storage Life

Test Group B - Accelerated Lifetime Simulation Tests

Condition

MSL2 260C

130C/85%RH

121C/15psig

-65C/150C

150C

175C

- 3/Pass

1000
Hours

500
Hours

Quial Device:

QBS Package,

Process Reference:

SN5350MCQDWVRQ1

3/Pass

3/231/0

3/135/0

QBS Package
Reference:

1/Pass

1770

17710

1/45/0

HTOL

ELFR

Texas Instruments, Incorporated TI Information - Selective Disclosure

Bl

B2

JEDEC
JESD22-
Al08

AEC Q100-
008

3 7T

800

Life Test

Early Life
Failure Rate

125C

125C

1000
Hours

48
Hours

3/2400/0

PCN#20240412000.2



QBS Package,
Process Reference:

QBS Package

o Reference:
Condition !

UCC23513QDWYQ1 | UCC21540QDWKRQ1L

Min
Type # Test Spec Lot
Qty

Ss/

Test Group C - Package Assembly Integrity Tests

Qual Device:
SN5350MCQDWVRQ1

Minimum of 5
WBS c1 | AECQIO0- 1y 30 | e Bond devices, 30 wires | 3/00 319000 319000
Cpk>1.67
Minimum of 5
wep c2 mleLmiEDz%ﬁ 30 | wire Bond Pull i?r‘g:es‘ 30 ires | 3000 3/90/0 319010
Cpk>1.67
sD ca | FEDEC) 15 | PB Solderability ;?zz’r:::” - 11500 -
D 3 | Sones 15| o ::bilily ;?)?rr:ge o - 1150 -
JEDEC
oo e ERE s o DES L gew s : -
8108

Test Group D - Die Fabrication Reliability Tests

Completed Per

Completed Per

Completed Per

EM D1 JESD61 - - Electromigration | - - Process Technology Process Technology | Process Technology
Requirements Requirements Requirements
Time
Dependent Completed Per Completed Per Completed Per
TODB D2 JESD35 - - Dielectic - - Process Technology Process Technology | Process Technology
Breakdown Requirements Requirements Requirements
’ Completed Per Completed Per Completed Per
HCI D3 ;SSDSD & - Ep;;i::ler - - Process Technology Process Technology | Process Technology
) Requirements Requirements Requirements
Bias Completed Per Completed Per Completed Per
BTI D4 - - - Temperature - - Process Technology Process Technology | Process Technology
Instability Requirements Requirements Requirements
Completed Per Completed Per Completed Per
SM D5 - - - Stress Migration | - - Process Technology Process Technology | Process Technology

Min

Requirements

Qual Device:

Requirements

QBS Package,

Requirements

QBS Package

S5/ Process Reference: Reference:

i Condition

Type Test Spec Lot Test Name

Qty SN5350MCQDWVRQ1

UCC235130DWYQ1 | UCC21540QDWKRQ1

Test Group E - Electrical Verification Tests

AEC Q100- 2000

ESD E2 002 1 3 ESD HEM - Volts /30 - -
ESD E3 ‘;'1515 Qoo- 1y 3 ESD CDM - 32?:5 /30 - -
AEC Q100- Per AEC
LU E4 004 1 6 Latch-Up 0100-004 L/6/0 - -
’ Cpk=167
ED I b 0 | Eectical | goom,hot, | - 3/90/0 - -
1sirhu and cold
* 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 JESDAT :-55C/125C/700 Cycles and -65C/150C/500 Cycles

Ambient Operating Tem perature by Automotive Grade Level:

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

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

* Room/Hot/Cold : HTOL, ED
* Room/Hot: THBJHAST, TC/PTC, HTSL, ELFR, ESD & LU
* Room : AC/uHAST

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

TIQualification ID: R-CHG-2208-024
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R-CHG-2203-083 Q006 Qual memo

Tl Information
Selective Disclosure

Automotive Qualification Summary
(As per AEC and JEDEC Guidelines)

Q006 SOIC at MLA and TAI
Approve Date 19-OCTOBER -2023

Qual Device: Qual Device: QBS Package Reference:
ISO6763QDWRQ1 UCC21540QDWKRQ1 PUCC21550ADWKR
Automotive Grade Level Grade 1 Grade 1 Grade 1
Operating Temp Range (C) -40to 125 -4010 125 -401t0 125
Wafer Fab Supplier RFAB, RFAB MHE, MHE, MH8 DMOS6, DMOSE, MH8
Assembly Site MLA TAl TAl
Package Group soic soIC soIc
Package Designator DwW DWK DWK
Pin Count 16 14 14

Qualification Results

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

Texas Instruments, Incorporated TI Information - Selective Disclosure PCN#20240412000.2



Test Group A - Accelerated Environment Stress Tests

Min
Ss/ Qual Device: Qual Device: QBS Reference:
. - sm S I

JEDEC J-
PC Al STD-020 3 77 Preconditioning MSL2 260C - 35970 1/199/0 -
JESD22-A113
JEDEC J-
PC Al STD-020 3 77 Preconditioning MSL3 260C - - - 3/693/0
JESD22-A113
Review for
PC ALl - 3 22 SAM Precon Pre delamination - 3/66/0 112210 3/66/0
Review for
PC AL2 - 3 22 SAM Precon Post delamination - 3/66/0 12210 3/66/0
HAST | A21 | JEDEC 3 77 | Biased HAST | 130C/8S%RH | 96Hours | 372310 17700 3123100
- JESD22-A110
Cross Section, Post slress cross
HAST  A212 | - 3 1 post bHAST, 1X section Completed | 3/3/0 110 -
Wire Bond Shear,
HAST  A213 - 3 3 post bHAST, 1X Post stress - 3/9/0 11310 3/9/0
Bond Pull over
HAST | A2.14 | - 3 3 Stitch, post Post stress - 3/9/0 1/3/0 3/9/0
bBHAST, 1X
Bond Pull over
HAST | A215 | - 3 3 Ball, post bHAST, | Post stress - 3/9/0 1/3/0 3/9/0
1X
HAST | a2z | JEDEC 3 70 | Biased HAST 130C/8S%RH | 192 Hours | 3/210/0 17000 3121000
- JESD22-A110
_ SAM Analysis, Review for
HAST | A2.2.1 3 22 post bHAST 2X delamination Completed | 3/66/0 172210 3/66/0
Cross Section, Post slress cross
HAST | A2.22 | - 3 1 post bHAST, 2X section Completed | 3/3/0 1110 31310
HAST | A223 | - 3 3 Wire Bond Shear, | o, crecs - 30910 1130 3500

post bHAST, 2X

Texas Instruments, Incorporated TI Information - Selective Disclosure PCN#20240412000.2



Min . .
sSs/ " Qual Device: Qual Device: QBS Reference:
. Test Spec E?; Test Name Condition ISO6763QDWRQ1 | UCC21540QDWKRQ1 | PUCC21550ADWKR

Bond Pull over

HAST | A224 | - 3 3 Stitch, post Post stress - 3/9/0 1/3/0 3/9/0
bHAST, 2X
Bond Pull over
HAST | A2.25 | - 3 3 Ball, post bHAST, | Post stress - 3/9/0 1/3/0 3/9/0
2X
JEDEC
JESD22-A104 Temperature 1000
TC A4l and Appendix 3 77 Cycle -55C/50C Cycles - - 3/231/0
3
JEDEC
JESD22-A104 Temperature . 500 R
TC | A4l and Appendix 3 77 Cycle 65C/150C Cycles 3/231/0 17710
3
SAM Analysis, Review for
TC Ad411 - 3 22 PoOStTC 1X delamination Completed | 3/66/0 1/22/0 3/66/0
Cross Section, Post slress cross
TC A412 - 3 1 postTC, 1X section Completed | 3/3/0 110 -
‘Wire Bond Shear,
TC A413 - 3 3 postTC, 1X Post stress - 3/9/0 1/3/0 3/9/0
Bond Pull over
TC Ad414 | - 3 3 Stitch, post TC, Post stress - 3/9/0 1/3/0 3/9/0
1X
Bond Pull over
TC A415 - 3 3 Ball, post TC, 1X Post stress - 3/9/0 1/3/0 3/9/0
JEDEC
JESD22-A104 Temperature R 2000 R R
TC | A4z and Appendix 3 70 Cycle 55C/150C Cycles 3/210/0
3
JEDEC
JESD22-A104 Temperature 1000
T A2 ppendix | 3 70 Cycle -65C/150C Cydles 3/210/0 1/70/0 -
3
SAM Analysis, Review for
TC A421 | - 3 22 postTC, 2X delamination Completed | 3/66/0 z2i0 3/66/0

Texas Instruments, Incorporated TI Information - Selective Disclosure PCN#20240412000.2



Min . .
S5/ - Qual Device: Qual Device:
Cross Section, Poslt siress cross
TC A422 | - 3 1 posLTC, 2X section Completed | 3/3/0 1/1/0
Wire Bond Shear,
TC A423 | - 3 3 postTC, 2X Post stress - 3/9/0 1/3/0
Bond Pull over
TC A424 | - 3 3 Stitch, post TC, Post stress - 3/9/0 1/3/0
2X
Bond Pull over
TC A425 | - 3 3 Ball, post TC, 2X Post stress - 3/9/0 1/3/0
JEDEC High 1000
HTSL | AB.1 | jeqpos.a103 | o 45 Temperature 150C Hours 3/135/0 1/45/0
Storage Life
High
HTSL | AB.1 jg[s)ggz. Al03 | 3 45 Temperature 175C 500 Hours | - -
Storage Life
Cross Section, Post slress cross
HTSL | A6.11 | - 3 1 postHTSL, 1X section Completed | 3/3/0 1/1/0
JEDEC High 2000
HTSL | AB2 | Jeonos.at03 | 2 44 Temperature 150C Hours 31320 1/44/0
Storage Life
High
JEDEC 1000
HTSL | A6.2 3 44 Temperature 175C - -
JESD22-A103 Storage Life Hours
Cross Section, Poslt siress cross
HTSL  A6.21 | - 3 1 poStHTSL, 2X section Completed | 3/3/0 1/1/0

QBS Reference:

PUCCZ21550ADWKR

3/3/0

Test Group C - Package Assembly Integrity Tests

Minimum of 5

WBS | C1 ‘;;:f Q1o0- 1 30 Wire Bond Shear | devices, 30 wires | Wires 3/90/0
Cpk>167
Minimum of 5

wep c2 | WLSTDEES 30 | WireBondPull | devices, 30 wires | Wires 319000
Cpk>167

* QBS:Qual By Similarity

* Qual Device ISO6763QDWRQL is gualified at MSLZ 260C
* Qual Device UCC21540QDWKRQL is qualified at MSL3 260C

3/90/0

3/90/0

* 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 JESDA7 : -55C/125C/700 Cycles and -65C/150C/500 Cycles

Ambient Operating Temperature by Automotive Grade Level:

* Grade 0 (or E): -40C to +150C
® Grade 1 (or Q): -40C to +125C
* Grade 2 (or T): -40C to +105C
® Grade 3 (or ) : -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: httpJiwww.ti.com/

TI Qualification ID: R-CHG-2303-105

R-CHG-2310-004 Q006 Qual memo

Texas Instruments, Incorporated TI Information - Selective Disclosure
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Tl Information
Selective Disclosure

Automotive Qualification Summary
(As per AEC and JEDEC Guidelines)

Q006 SOIC at MLA and TAI
Approve Date 19-OCTOBER -2023

Qual Device: Qual Device: QBS Package Reference:
1SO6763QDWRQ1 UCC21540QDWKRQ1 PUCC21550ADWKR
Automotive Grade Level Grade 1 Grade 1 Grade 1
Operating Temp Range (C) -40to 125 -40 to 125 -401t0 125
Wafer Fab Supplier RFAB, RFAB MH8, MH8, MH8 DMOS6, DMOSE, MH8
Assembly Site MLA TAl TAl
Package Group soIc soIc soIC
Package Designator ow DWK DWK
Pin Count 16 14 14

Qualification Results

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

Min
SS/ Qual Device: Qual Device: QBS Reference:

Test Group A - Accelerated Environment Stress Tests

JEDEC J-

PC AL STD-020 3 77 Preconditioning | MSL2 260C - 3/597/0 1/199/0 -
JESD22-A113
JEDEC J-

PC AL STD-020 3 77 Preconditioning MSL3 260C - - - 3/693/0

JESD22-A113

Review for

PC ALl - 3 22 SAM Precon Pre delamination - 3/66/0 1/22/0 3/66/0
Review for
PC ALZ - 3 22 SAM Precon Post delamination - 3/66/0 12210 3/66/0
HasT | az1 | JEDEC 3 77 | Biased HAST 130C/85%RH | 96Hours | 3/231/0 17710 3r31/0
) JESD22-A110

Cross Section, Post siress cross

HAST | A2.1.2 | - 3 1 post bHAST, 1X section Completed | 3/3/0 1110 -
Wire Bond Shear,

HAST  A213 - 3 3 post bHAST, 1X Post stress - 3/9/0 1/3/0 3/9/0
Bond Pull over

HAST | A2.14 | - 3 3 Stiteh, post Post stress - 3/9/0 1/3/0 3/9/0
bHAST, 1X
Bond Pull over

HAST | A2.15 - 3 3 Ball, post bHAST, | Post stress - 3/9/0 1/3/0 3/9/0
1X

HAST | a2z | JEDEC 3 70 | Biased HAST 130C/85%RH 192 Hours | 3/210/0 1700 3/210/0

: JESD22-A110

SAM Analysis, Review for

HAST | A2.21 | - 3 22 post bHAST 2X delamination Completed | 3/66/0 12210 3/66/0
Cross Section, Post stress cross

HAST | A2.2.2 | - 3 1 post BHAST, 2X saction Completed | 3/3/0 1/1/0 3/3/0

HAST | A223 - 3 3 Wire Band Shear, | 50y ciress . 3010 130 3510

post bBHAST, 2X

Texas Instruments, Incorporated TI Information - Selective Disclosure PCN#20240412000.2



Min . .
55/ — Qual Device: Qual Device: QBS Reference:
. Test Spec 15?; Test Name Condition ISO6763Q0DWRQ1 | UCC21540QDWKRQ1 | PUCC21550ADWKR

Bond Pull over

HAST  A22.4 | - 3 3 Stiteh, post Post stress - 3/9/0 1130 3/9/0
bHAST, 2X
Bond Pull over
HAST | A225 | - 3 3 Ball, postbHAST, | Post stress - 3/9/0 1/3/0 3/9/0
2X
JEDEC
JESD22-A104 Temperature 1000
T AL apendix | 3 77 Cyce -55C/150C Cydles - - 3/231/0
3
JEDEC
JESD22-A104 Temperature . 500 R
T© A4l Appendix 3 77 Cyce 65C/150C Cycles 3/231/0 17710
3
SAM Analysis, Review for
TC Ad411 - 3 22 postTC 1X delamination Completed | 3/66/0 11220 3/66/0
Cross Section, Post slress cross
TC A412 - 3 1 posLTC, 1X section Completed | 3/3/0 110 -
Wire Bond Shear,
TC A413 - 3 3 postTC, 1X Post stress - 390 1130 3/9/0
Bond Pull over
TC Ad414 | - 3 3 Stiteh, post TC, Post stress - 3/9/0 1/3/0 3/9/0
1X
Bond Pull over
Tc Ad41S - 3 3 Ball, post TG, 1X Post stress - 3/9/0 11310 3/9/0
JEDEC
JESD22-A104 Temperature 2000
T© A4z Appendix 3 70 Cydle 55C/50C Cydles - - 3/210/0
3
JEDEC
JESD22-A104 Temperature . 1000 R
TC A4z o Appendix 3 70 Cycle 65C/150C Cycles 3/210/0 1700
3
SAM Analysis, Review for
TC A421 - 3 22 post TC, 2X delamination Completed | 3/66/0 11220 3/66/0

Texas Instruments, Incorporated TI Information - Selective Disclosure PCN#20240412000.2



Min . .
SS/ " Qual Device: Qual Device: QBS Reference:
. Test Spec E?; Test Name Condition ISO6763QDWRQL | UCC21540Q0DWKRQ1 | PUCC21550ADWKR
TC 1

Cross Section, Poslt siress cross
A422 | - 3 postTC, 2X saction Completed | 3/3/0 1/1/0 3130
Wire Bond Shear,
c A423 | - 3 3 postTC, 2X Post stress - 3/9/0 1/3/0 3/9/0
Bond Pull over
TC Ad4Z24 | - 3 3 Stiteh, post TC, Post stress - 3/9/0 1/3/0 3/9/0
2X
Bond Pull over
TC A425 | - 3 3 Ball, post TG, 2X Post stress - 3/9/0 1/3/0 3/9/0
JEDEC High 1000
HTSL | ABL | Jeepos.atns | 2 45 Temperature 150C Hours 3/135/0 1/45/0 -
Storage Life
JEDEC High
HTSL | ABL | Jeepos.atns | 2 45 Temperature 175C 500 Hours | - - 3/23110
Storage Life
Cross Section, Post slress cross
HTSL | A6.11 | - 3 1 postHTSL, 1X section Completed | 3/3/0 1/1/0 3130
JEDEC High 2000
HTSL | AB2 | Jeonoo.at03 | 3 44 Temperature 150C Hours 31320 1/44/0 -
Storage Life
HTSL | ae2 | JEDEC 3 44 ?;?T':peramre 175¢ 1000 ; ; 3122810
JESD22-A103 Storage Life Hours
HTSL | AB21 | - 3 1 Cross Section, Post stress cross Completed | 3/3/0 110 21300

postHTSL, 2X section

Test Group C - Package Assembly Integrity Tests

Minimum of 5
wBs c1  AECQI00- 1, 30 | Wire Bond Shear | devices, 30 wires | Wires 3/90/0 3/90/0 319000
001
Cpk>1.67
Minimum of 5
wee |cz  MIL-STD883 |, 30 | WireBondPull | devices, 30 wires | Wires 3/90/0 3/90/0 319000
Method 2011 Cpk>1.67

* QBS: Qual By Similarity

Qual Device ISOET63QDWRQL is gualified at MSL2 260C
Qual Device UCC21540QDWKRQL is qualified at MSL3 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 JESDAT :-55C/125C/(700 Cycles and -65C/150C/500 Cycles

Ambient Operating Temperature by Automotive Grade Level:

Grade 0 (or E): -40C to +150C
Grade 1 {or Q): -40C to +125C
Grade 2 (or T): -40C to +105C
Grade 3 (or |) : -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 T's external Web site: hitpJfwww.ti.com/

Tl Qualification ID: R-CHG-2303-105

R-CHG-2208-024 Q006 Qual memo
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Tl Information
Selective Disclosure

Automotive Qualification Summary
(As per AEC and JEDEC Guidelines)

Q006 SOIC at MLA and TAI
Approve Date 19-OCTOBER -2023

Qual Device: Qual Device: QBS Package Reference:

1S067630DWRQ1

UCC21540QDWKRQ1

PUCCZ21550ADWKR

Automotive Grade Level Grade 1 Grade 1 Grade 1

‘Operating Temp Range (C) -40t0 125 -40to0 125 -40 1o 125

‘Wafer Fab Supplier RFAB, RFAB MHS, MH8, MH8 DMOSE, DMOSE, MH8
Assembly Site MLA TAl TAl

Package Group soic soic soIC

Package Designator [ DWK DWK

Pin Count 16 14 14

Qualification Results

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

Min
Ss/ Qual Device: Qual Device: QBS Reference:
o - spec m Isos?saQDWRQl uccleDQDWKRQl FUCCZISSORDER

Test Group A - Accelerated Environment Stress Tests

PC

PC

PC

PC

HAST

HAST

HAST

HAST

HAST

HAST

HAST

HAST

HAST

Al

Al

All

Al2

A21

AZ212

A213

AZ214

A215

A22

A221

A222

A223

JEDEC J-
STD-020
JESD22-A113

JEDEC J-
STD-020
JESD22-A113

JEDEC
JESD22-A110

JEDEC
JESD22-A110

77

77

22

22

77

70

22

Preconditioning

Preconditioning

SAM Precon Pre

SAM Precon Post

Biased HAST

Cross Section,
post bHAST, 1X

Wire Bond Shear,
postbHAST, 1X

Bond Pull over
Stitch, post
bHAST, 1X

Bond Pull over

Ball, post bHAST,
1X

Biased HAST

SAM Analysis,
postbHAST 2X

Cross Section,
postbHAST, 2X

Wire Bond Shear,
post bHAST, 2X

MSL2 260C

MSL3 260C

Review for
delamination

Review for
delamination

130C/85%RH

Post stress cross
section

Post stress

Poslt siress

Post stress

130C/85%RH

Review for
delamination

Post stress cross
section

Post siress

96 Hours

Completed

192 Hours

Completed

Completed

3/597/0

3/231/0

Texas Instruments, Incorporated TI Information - Selective Disclosure

1/199/0

1770

1/70/0
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Min i ]
o it Qual Device: Qual Device: QBS Reference:
. Rhsaatl -~ festiiame Condition 1SO6763QDWRQ1 | UCC215400DWKRQL | PUCC21550ADWKR

Bond Pull over

HAST  A2.24 - 3 3 Stiteh, post Post stress - 3/9/0 1/3/0 3/9/0
bHAST, 2X
Bond Pull over
HAST  A225 | - 3 3 Ball, post bHAST, | Post stress - 3/9/0 1/3/0 3/9/0
2X
JEDEC
JESD22-A104 Temperature 1000
T AL L appendix | 3 77 Cycle -55C/150C Cydles - - 32310
3
JEDEC
JESD22-A104 Temperature 500
T© A4l Appendix 3 77 Cycle -65C/M50C Cydles 3/231/0 17710 -
3
SAM Analysis, Review for
TC Ad411 | - 3 22 post TC 1X delamination Completed | 3/66/0 1/2210 3/66/0
Cross Section, Post stress cross
TC A412Z | - 3 1 poSLTC, 1X section Completed | 3/3/0 110 -
Wire Bond Shear,
TC A413 | - 3 3 postTC, 1X Post stress - 3/9/0 1/3/0 3/9/0
Bond Pull over
TC Ad14 | - 3 3 Stitch, post TC, Post stress - 3/9/0 1/3/0 3/9/0

1X

Bond Pull over
TC A4.1l5 | - 3 3 Ball, post TC, 1X Post stress - 3/9/0 1/3/0 3/9/0

JEDEC
JESD22-A104 Temperature 2000
TC Ad2 | Appendix 3 70 Cycle -55CA50C Cycles - - 3/210/0
3
JEDEC
JESD22-A104 Temperature 1000
TC Ag2 | Appendix 3 70 Cycle -65CA50C Cycles 3/210/0 L7060 -
3
SAM Analysis, Review for
TC A421 | - 3 22 postTC, 2X delamination Completed | 3/66/0 1/2210 3/66/0

Texas Instruments, Incorporated TI Information - Selective Disclosure PCN#20240412000.2



Min -
551 - Qual Device:
] oo | o | S5
Cross Section, Post slress cross
TC A422 | - 3 1 postTC, 2X section Completed | 3/3/0
Wire Bond Shear,
TC A423 - 3 3 postTC, 2X Post stress - 31940
Bond Pull over
TC AdZ4 | - 3 3 Stitch, post TC, Post stress - 3/9/0
2X
Bond Pull over
TC A425 | - 3 3 Ball, post TC, 2X Post stress - 31940
High
HTSL | A6.1 jgggg‘z A103 3 45 Temperature 150C :1?)?1?5 3/135/0
Storage Life
High
HTSL | A6.1 jggggz. A103 3 45 Temperature 175C 500 Hours | -
Storage Life
Cross Section, Post slress cross
HTSL  A6.1.1 | - 3 1 post HTSL, 1X section Completed | 3/3/0
High
HTSL | A62 jggggz_ a103 3 44 | Temperature 150C 31?)?1?5 3113210
Storage Life
HTSL | A6.2 JEDEC 3 44 ?;ﬂperamre 175C 1000 -
JESD22-A103 Storage Life Hours
HTSL | A621 | - 3 1 Cross Section, Post stress cross Completed | 3/3/0

postHTSL, 2X section

Test Group C - Package Assembly Integrity Tests

Qual Device:

UCC21540QDWKRQ1

1/45/0

1/44/0

QBS Reference:

PUCCZ21550ADWKR

Minimum of 5
WBS C1 ‘;;:f Q100- 1 30 Wire Bond Shear | devices, 30 wires | Wires 3/90/0
Cpk=167
Minimum of 5
wep |cz | MIL-STDES3 30 | WireBondPull | devices, 30 wires | Wires 3/90/0
Method 2011 Cpk>1.67

* (BS: Qual By Similarity

* Qual Device ISO6763QDWRQL is qualified at MSLZ 260C
* Qual Device UCC21540Q0DWKRQL is qualified at MSL3 260C

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

3/90/0

3/90/0

3/90/0

3/90/0

* 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 Operating Temperature by Automotive Grade Level:

® Grade 0 (or E): -40C to +150C
* Grade 1 {or Q): -40C to +125C
* Grade 2 {or T): -40C to +105C
® Grade 3 {or |) : -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: hitp:/fiwwwti.com/

TIQualification ID: R-CHG-2303-105

ZVEI ID: SEM-PA-08

For questions regarding this notice, e-mails can be sent to Change Management team or your

local Field Sales Representative.
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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.

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 TI products. TI’s provision
of these resources does not expand or otherwise alter TI’s applicable warranties or warranty disclaimers for
TI products.
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