PCN Number: | 20241217010.2 | PCN Date: | December 18, 2024

Title: Qualification of RFAB using qualified Process Technology, Die Revision, and
i additional Assembly site (PHI & HFTF) & BOM options for select devices

Change Management

Team Dept: Quality Services

Customer Contact:

Sample requests
accepted until:

Proposed 1% Ship Date: | June 16, 2025 January 17, 2025%*

*Sample requests received after January 17, 2025 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 Material
Packing/Shipping/Labeling | <] | Test Process <|| Wafer Fab Process

PCN Details

Description of Change:

Texas Instruments is pleased to announce the qualification of its RFAB fabrication facility as
an additional Wafer Fab option in addition to an Assembly site (PHI & HFTF) and BOM
options for the devices listed below.

Current Fab Site Additional Fab Site
Fab Site Process Wafer Fab Site Process Wafer
Diameter Diameter
A21
DL-LIN A24 150 mm RFAB LBC9 300 mm
BICOM

The die was also changed as a result of the process change.

Construction differences are as follows:
Group 1 BOM Table (RFAB/Process migration, die change + BOM update):

Current New
Bond Wire Au 0.96 mil Cu, 0.8 mil
composition/diameter
Mold Compound 4206193 4211471
Mount Compound 4042500 4147858
Probe Step site DL-LIN n/a
Device Marking Include G4 marking | Do not include G4 Marking

Group 2 BOM Table (RFAB/Process migration, die change plus PHI as new
Assembly site & BOM update):

What LEN PHI
Lead Finish NiPdAu Matte Sn
Bond Wire
composition, Au, 1.0 mil Cu, 0.8 mil
diameter

Mold Compound | SID#0011G60007 4222198

Mount SID#0003C10332 | 8095733
Compound

Final Test site LEN PHI
Probe Step site DL-LIN n/a
Pin one marking stripe dot
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Group 3 BOM Table (RFAB/Process migration, die change plus HFTF as new
Assembly site & BOM update):

What UTL2 HFTF
Bond Wire
composition, Au, 1.0 mil Cu, 0.8 mil
diameter
Mold Compound | SID#CZ0096 SID#R-27
Mount SID#PZ0037 | SID#A-18
Compound
Final Test Site UTL2 HFTF
Probe Step site SH-BIP-1 n/a

Upon expiry of this PCN, TI will combine lead finish solutions in a single standard part
number (For Group 2 device only). For example, a customer order for 7500 units of a
specific TI part number with 2500 units SPQ (Standard Pack Quantity per reel) may be
fulfilled in the following ways:

3 reels of NiPdAu finish.

3 reels of Matte Sn finish

2 reels of Matte Sn and 1 reel of NiPdAu finish
2 reels of NiPdAu and 1 reel of Matte Sn finish

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-millimeter
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 | </ No Change | ><] No Change | </ No Change
Changes to product identification resulting from this PCN:

Fab Site

Information:

Chip Site Ch(l:[l())dselt?Z%II’_l)gln Chip Slte(gczt)ntry Code Chip Site City
DL-LIN DLN USA Dallas
RFAB RFB USA Richardson
Die Rev:
Current New
Die Rev [2P] Die Rev [2P]
A A
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Assembly Site Information:

. Assembly Site Assembly Country .
Assembly Site Origin (22L) Code (23L) Assembly City
LEN LIN TWN Taichung
UTL2 NS2 THA Bangpakong,
Chachoengsao
HNA HNT THA Ayutthaya
HFTF HFT CHN Hefei
Sample product shipping label (not actual product label):
S R S G3 = Matte Sn
F LT —— G4 = NiPdAu

TEXAS )
INSTRUMENTS Ga
MADE IN: Mnlnoysia

C : 20:
MSL '2 /260C/1 YEAR|SEAL DT
MSL 1 /235C/UNLIM |03/29/04

OPT:

LBL: 54 (L)70:1750

(@ 2000 (o 0336
31T)LOT: 3959047MLA
(:W) TKY(1T) 7523483512

2P) REV: v LSRR
1L) CCO:USA
23L) ACO: MYS

Product Affected:

(20L) CSO: SHE
(22L) ASO: MLA

Group 1 Device List (FAB/Process migration, die change plus BOM update):

| TL972QPWRQ1 | TLV2772AQPWRG4Q1 | TLV2772QPWRG4Q1 | TLV2772QPWRQ1

Group 2 Device List (RFAB/Process migration, die change plus PHI as new
Assembly site & BOM update):

| TLV2771QDBVRQ1

Group 3 Device List (RFAB/Process migration, die change plus HFTF as new
Assembly site & BOM update):

| LMV341QDCKRQ1 |

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

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

TLV9051QDBVRQ1 Grade 1, AEC Q100J, Q006 in TIPI
Approve Date 14-May-2024

Product Attributes

Qual Device: 0QBS Package Reference: QBS Product Reference: QBS Process Reference: QBS Package, Package Reference:
TLVS051Q0DBVROL PTPS3840PHXXDBVR TLVS0615QDBVRQL LMV333QDRO1 TLV1805QDBVROL
Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range (C) -4010 125 4010125 -a0 10 125 4010125 -4010 125
Product Function Signal Chain Power Management Signal Chain Signal Chain Signal Chain
Wafer Fab Supplier RFAB RRAE RFAB RFAB RFAB
Assembly Site PHI PHI PHI MLA PHI
Package Group 50T 50T soT s0IC soT
Package Designator DEV DBv DBV D DBV
Pin Count 5 5 6 B L]

* (QES: Qual By Similarity
* Qual Device TLVIO51QDBVRQL is qualified at MSL1 260C

Qualification Results

Data Displayed as: Number of lots | Total sample size | Total failed
QBS Package,
Qual Device: Package
Test Name Condition Duration Reference:
TLVS0510DBVRQL

QBS Package
Reference:

QBS Product
Reference:

QBS Process
Reference:

PTPS3840PHXXDBVR | TLV8061SQDBVRQL

LMV393QDRO1

TLVIS05ODBVROL

- QBS Package QBS Product QBS Process
S5/ e Device: Reference: Reference: Reference:
Type Test Spec Lot Test Name Caondition Duration - - : Reference:
TLYS05100BVROL PTPS3840PHXXDEVR | TLV061SQDBVRQL | LMV3S3QDRO1 1
- | | = " | I¥I13050DBVRO:
Test Group A - Accelerated Environment Stress Tests
JEDEC J-
STD-020 o
PC Al JESD22- 7 Preconditioning | MSL1 260C - 1/Pass 3lPass 1/Pass 3/824/0 32310
Al13
JEDEC a6
HAST A2 JESD22- 7 Biased HAST 130C/Ee5%RH 1770 a3 - 32310 -
Hours
ALLD
JEDEC
JESD22- 96
AC/UHAST | A3 AL02/1JEDEC I Unbiased HAST | 130C/85%RH 1770 az3um - 32310 32310
Hours
JESD22-
Allg
JEDEC
JESD22- Temperature 500
T Ad ALDd and 7 Cycle -65CA50C Cycles 1770 arz3um 1770 32310 32310
Appendix 3
MIL-STDE83 Post Temp
Bitoid M Method 2011 s Cycle Bond Pull © 1m0 = 15 150 &
JEDEC High 1000
HTSL AB JESD22- 45 Temperature 150C Hours 1M5/0 3n3s0 - 371350 3n3s0
Al03 Storage Life
| Test Group B - Accelerated Lifetime Simulation Tests
JEDEC 1000
HTOL B1 JESD22- 7 Life Test 125C - a3 - 32310 -
Hours
Aloe
JEDEC 200
HTOL B1 JESD22- 7 Life Test 1s0C Ho 1770 - - -
urs
AloB
AEC QL00- Early Life 48
BLER 25 008 800 | Failure Rate 150 Haours = 2 Az40080 &

| Test Group C - Package Assembly Integrity Tests

WES

WEP

sD

Texas Instruments Incorporated

ci

cz

c3

AEC QL00-
001

MIL-STD883
Method 2011

JEDEC J-
STD-002

Wire Bond

30 shear

30 Wire Bond Pull

15 PB Salderability

Minimum of 5
devices, 30
wires
Cpk=1 67

Minimum of 5
devices, 30
wires
Cpk>167

>05% Lead
Coverage

Wires

Wires

113010 300
113000 300
- 1150

TI Information - Selective Disclosure

1/30/0

1/30/0

3/90/0

17150

3000

3000
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ss1
Lat

Test Spec

JEDEC J-

i STD-002

c3

JEDEC
JESDZ2-
B100 and
B108

Test Name

PB-Free
Solderability

Physical
Dimensions

Condition

>85% Lead

Coverage

Cpk>167

Dura

tion

QBS Package
Reference:

115/0

QBS Product
Reference:

QBS Process

QBS Package,
Package
Reference:

3300

EM D1 JESDEL - -
TODB Dz JESD35 = -
HEl o3 ;ESDGD & . .
BTI D4 - -
SM Ds - - -

al Verification Tests

Test Group E - Ele:

Electromigration

Time
Dependent
Dielactric
Breakdown

Hot Carrier
Injection

Bias
Temperature
Instability

Stress Migration

gamplm@d Per I Per C Per
rocess
Process Technology | Process Technalogy
Technalogy i Requirements
gamplm@d Per I Per C Per
rocess
Process Technology | Process Technology
Technalogy i Requirements
gfﬁ":g:fd Per c Per c Per
Process Technology | Process Technalogy
Technolagy i Requirements
g“ﬁ":;':fd Per c r c Per
oot Process Technology | Process Technalogy
1olagy i Requirements
gaﬁn::;ted Per c Per c Per
iiransl Process Technology | Process Technalogy
ology i Requirements

Completed Per
Process

Technalogy
Requirements

Completed Per
Process
Technalogy
Requirements

Completed Per
Process
Technalogy
Requirements

Completed Per
Process
Technalogy
Requirements

Completed Per
Process
Technalogy
Requirements

Completed Per
Process
Technalogy
Requirements

Completed Per
Process
Technalogy
Requirements

Completed Per
Process
Technalogy
Requirements

Completed Per
Process
Technalogy
Requirements

Completed Per
Process
Technalogy
Requirements

ESD E2 ‘;E; Quog- |, 3
ESD g2 | pEEQUOE 1y 3
£sD g3 | pECQUE- 1y 3
ESD I 3
w Ba | AECQIOE &
ED ES ‘;Eg Quo0- | 4 30

Additional Tests

Min ss/
Test Spec Lot ?_ul Test Name
Qty

ESD HBM

ESD HBM

ESD CDM

ESD CDM

Latch-Up

Electrical
Distributions

Condition

Per AEC
Q100-004

Cpk>167
Room, hot,
and cold

2000
Vaolts

2500
Vaolts

1500
Vaolts

500
Volts

1130

1130

1130

1130

1/30/0

Qual Device:

TLVS051QDBVRQL

3/00/0

QBS Package
Reference:

PTPS3840PHXXDEVR | TLV8061SQDBVROL

130

130

160

3/90/0

QBS Product
Reference:

LMV3930DROL

130

130

160

3/90/0

QBS Process

Reference:

3000

QBS Package,
Package
Reference:

TLVISOSODBVROL

= Preconditioning was performed for Autoclave, |

HAST, Tt

HAST,

Cycle, Thermal Shock, and HTSL, as applicable

* The following are equivalent HTOL options based on an activation energy of D.7eV : 125C/1k Hours, 140C/4B0 Hours, 150C/300 Hours, and 155C/240 Hours
* The following are equivalent HTSL options based on an activation energy of 0.7V : 150C/1k Hours, and 170C/420 Hours
* The following are equivalent Temp Cycle options per JESDAT : -55C/L25C700 Cycles and -65C/150C/500 Cycles

Ambient 0 by

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

LI )

Grade Level:

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

* RoomMot'Cold - HTOL, ED

® RoomMot . THB / HAST, TC/PTC, HTSL. ELFR. ESD & LU

.

Room : ACIUHAST

Quality and Environmental data is available at Trs exiernal Web site: hitp:fawwacti comi

Tl Qualification ID: R-NPD-2305-082

Texas Instruments Incorporated

TI Information - Selective Disclosure
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Attributes

Qual

TLV9051QDEVRQL

Automotive Qualification Summary
(As per AEC and JEDEC Guidelines)

Q006 SOT-23 at PHI

Approve Date 14-May-2024

| Device:

QBS Package Reference:

PTPS3840PHXXDBVR

QBS Product Reference:

TLV9061SQDBVROQL

QBS Process Reference:

LMV393QDRO1

QBS Package, Package Reference:

TLV1805QDEVRQL

Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range (C) -40 10 125 -4010 125 -40 10 125 -4010 125 -4010 125
Product Funetion Signal Chain Power Management Signal Chain Signal Chain Signal Chain
Water Fab Supplier RFAB RFAB RFAB RFAB RFAB
Assembly Site PHI PHI PHI MLA PHI
Package Group soT soT soT soic soT
Package Designator DBV DBV DBV D DEV

Pin Count 5 5 6 ] [

Qualification Results

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

ss/ : SR
s m
Bt

QBs
Reference:
LMV383QDR!

Qual Device: QBS Reference: QBES Reference:
TLVS051QDBVRQ1 | PTPS3840PHXXDBVR | TLV9061SQDBVRQL

QBS Reference:
TLV1805QDEVRQL

Test = e Qual Device: QBS Reference: QBS Reference: E
Type # < Test Name Condition " ” Reference:
Spec -m TLV9051QDBVROL | PTPS3840PHXXDBVR | TLVS061SODBVROL | | yiagagpro1
JEDEC
J-5TD-
PC Al ozo 3 [ Preconditioning | MSL1 260C 3iPass 352410 323110
JESD22-
All3
SAM Precon Review lor
PC ALl - 3 22 Fre delamination 3660 3/66/0 2B6/0
SAM Precon Review lor
PC AlZ |- 3 22 Post dataminaion 3166/0 3/66/0 366/0
JEDEC
HAST | AZ1 JESD22- | 3 [ Biased HAST 130C/E5%RH | 96 Hours 32310 32310 -
ALLD
Cross Section, Post stress
HAST | A212 |- 3 1 pOSLDHAST, 1X | cross section Completed 3/3/0 33210 -
‘Wire Bond
HAST | A213 | - 3 3 Shear, post Post stress 3/9/0 3810 -
bHAST, 1X
Bond Pull over
HAST | A214 |- 3 3 Siitch, post Post stress 3/9/0 3810 -
bHAST, 1%
Bond Pull over
HAST | AZ15 | - 3 3 Ball, post POSl Slress 390 3m0 -
bHAST, 1%
JEDEC
HAST | AZ2 JESD22- | 3 70 Biased HAST 130C/E5%RH | 192 Hours 32310 32310 -
ALID
SAM Analysis, Review lor
HAST | A221 | - 3 22 postbHAST 2X | delamination Completed 3166/ 3660 -
Cross Section, Post stress
HAST | A222 | - 3 1 pOSLDHAST, 2X | cross section Completed 3130 3210 -
Wire Bond
HAST | A223 | - 3 3 Shear, post Post stress 3/9/0 3810 -
bHAST, 2%
Bond Pull over
HAST | A224 |- 3 3 Siitch, post Post stress 3/9/0 3810 -
bHAST, 2X
Bond Pull over
HAST  AZ25 | - 3 3 Ball, post POSL Slress feiisln] 380 -
bHAST, 2%

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20241217010.2



Min Qes
- Test ssi - e Qual Device: QBS Reference: QBS Reference: . :
Type # g Lot Test Name Condition o Reference:
.. Qy | Lot TLVS051QDBVROL | PTPS3BA0PHXXDEVR | TLVSOS1SQDBVROL | | imcrtinne
JEDEC
JESD22-
AlD4 Temperature 500
1€ A1 |20 3 7 | G 65CNS0C | Joec al2310 - 3123110
Appendix
3
SAM Analysis, | Review for
TC | A411 |- 3 - et o | Completed /66D L 36610
Cross Section, Post stress
T© | A41Z |- 3 1 el PO e o | Completed aizio 2 330
‘Wire Bond
T | A413 |- 3 3 Shear, post TC, | Post stress 30 - 380
1X
Bond Pull aver
TC | A414 - 3 3 Stitch, post TC, | Post stress i 2 3mi0
1X
Bond Pull aver
TC | A41S |- 3 3 Ball postTC, | Poststess | - 3 alain = 3mi0
1%
JEDEC
JESD22-
A108 Temperature 1000
1€ A2 |20 3 T | o 65CNS0C | ol 312310 - 3123110
Appendix
3
SAM Analysis, | Review for
TC | A421 |- 3 8| ey Aottt | Completed 2660 2 3B6/0
Cross Section, Post stress
T© | A422 - 3 1 Eeisatiori, o | Completed a3l . 330
‘Wire Bond
TC | A423 |- 3 3 Shear, post TC, | Post stress 210 - 3810
2%
Bond Pull aver
TC | A424 - 3 3 Siitch, post TC, | Poststress | - i = 3mi0
2%
Bond Pull aver
TC | A425 - 3 3 Ball, post TC, | Poststress ELT - 3mi0
2%
JEDEC High S
HTSL | A61 | JESDZ2- 3 45 | Temperawre | 150C o 311350 2 3113500
A103 Storage Life
Cross Section, Post stress
HTSL | AB11 |- 3 1 DOSIEITSL. 1% | cross seqion | Comleted i - 3m0
Min " S QBS
Test ssi L Qual Device: QBS Reference: QBS Reference: :
Type Spec (';; Lot TestMame f2ondiicn VB051QDBVRQL | PTPS3840PHXXDBVR | TLVB0G1SQDBVRQL | Feference:
JEDEC High —
MTSL | A62 | JESD22- 3 44 | Temperatre | 150C s 311350 3113500
A103 Storage Life
Cross Section, Post stress
MTSL | A621 |- 3 1 POStHTSL 2% | crogs sachion | Completed | - a3 330

QBES Reference:

TLV1805QDEVRQL

32310

3/66/0

330

3/

300

300

32310

36610

330

2/

300

300

3M135/0

330

QBS Reference:
TLV1805QDEVRQL

31350

330

AEC Minimum of 5
WBS |C1 |Quwo- |1 400 |MTREOnE devices, 30 | wires 17200 21900 1300 39010
001 Shear wires
Cpk>167
MIL- Minimum of 5
sTDE23 devices, 30
wep |cz |SEOEE |y 30 | wireBond Pull | S0 wires 1301 a0 1300 amoi0
2011 Cpk>167

QBS: Qual By Similarity

.

Qual Device TLVI051QDBVRQL is qualified at MSL1 260C

* Preconditioning was performed for Autociave, 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 Operating Temperature by Automotive Grade Lewvel:

* Grade 0 (or E): -40C to +150C
¢ Grade 1 {or Q): -40C i +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
# FRoomiHot : THB / HAST, TC | PTC, HTSL, ELFR, ESD & LU
* Foom : ACIUHAST

Quality and Environmental data is available at TI's external Web site: hitp: .t com/!

Tl Qualification |ID: R-NPD-2305-082

Texas Instruments Incorporated TI Information - Selective Disclosure
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T Information
Selective Disclosure

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

OPA2992QPWRQ1 (RFABIMLA) Grade 1 Q100J, Q006

Approve Date 11-July-2024
Product Attributes
Qual Device: QBS Process Reference: QBS Product Reference: QBS Package Reference: Q85 Package Reference: Q8BS Product Reference:
OPAZISZ0PWROL OPAZI910DGKROL OPAZOBZODGKROL DPA4SIIOPWROL LMZS03B0PWROL OPAZSEZ0DR0L

Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1

Operating Temp Range (C) -40t0 125 -4010 125 -4010 125 -40 10 125 -4010 125 -40 10125

Product Function Signal Chain Signal Chain Signal Chain Signal Chain Signal Chain Signal Chain
[ Wafer Fab Supplier RFAB RFAB RFAB RFAB CRAB RFAB

Assembly Site MLA HFTFAT HFTFAT MLA MLA MLA
| Package Group TSSOP VSS0P VSS0P TSSOP TSS0P sSoIC
| Package Designator PW DGK DGE PW PW D

Pin Count 8 8 8 14 8 8

« OBS: Qual By Similarity
* Qual Device OPAZO920QPWRQL is qualified at MSL1 260C

Qualification Results

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

] QBS Process ] QBS Package QBS Package QBS Product
o ey v Eveeciy Reference: Reference: Reference: Reference:
TestSpec | Lot | 7o Test Name
Qey OPAZO9ZQPWROL i
= | DEAZOIQDGKRIX i

lerated Environment s Tests
JEDEC J-
STD-020 .
PC AL JESDz2- 3 frd Precondiioning | MSL1 260C - 1liPass 3/Pass 1/Pass 1/Pass 3Pass 1/Pass
All3
s 3 QBS Process QBS Package QBS Packay QBS Product
TestSpec o ?_.S;.: S— P— Reference: 8 Reference: Reterenc Reference:
ay S OPA2991QDGKRGL OPA4991QPWRQL 20038QPWRQL | OPAZ992QDROL
JEDEC 264
HAST A2 JESD22- 3 7 Biased HAST 110CME5%RH . - & 1T R urTio
Hours
ALLD
JEDEC o5
HAST A2 JESD22- 3 7 Biased HAST | 130C/B5%RH 1770 3yzavz uTTIO - 323110 -
Hours
ALlLD
JEDEC
JESD22- o5
ACMUHAST | A3 ALO2UEDEC | 3 w Autoclave 121CM5psig H o 32310 - 3z = =
ours
JESD22-
AllR
JEDEC
JESDZ22- a6
ACMUHAST | A3 ALOZUEDEC | 3 7 Unbiased HAST | 130C/B5%RH 17T = urmo ~ 32310 urrio
Hours
JESD22-
Allg
JEDEC
JESD22- Temperature 500
T Al A104 and 3 7 Cycle -65C/50C Cycles 17T 32310 uTTio 1T 32310 TR
Appendix 3
g ML-STDBE3 Post Temp R R R N
TC:BR i Method 2011 A ¥ Cycle Bond Pull 50 - i 150
JEDEC High 1000
HTSL AE JESD22- 1 a5 Temperature 150C Hours 1450 = 1450 1450 = uasio
Al03 Smrage Life
JEDEC High 500
HTSL AB JESD22- 1 a5 Temperature 17sC H " - = = 311350 -
ALD3 Smrage Life ek
JEDEC High 630
HTSL AB JESD22- 1 a5 Temperature 17sC Hours i 31350 * = & 5
ALO3 Storage Life
Test Group B - Accelerated Lifetime Simulation Tests
JEDEC 300
HTOL Bl JESD22- 3 7 Life Test 150C 17T - = az3o 32310 urTio
Hours
ALDE
JEDEC 408
HTOL Bl JESD22- 3 w Life Test 150C 3/zain? uTTio # = %
Hours
ALDE
JEDEC s60
HTOL Bl JESD22- 3 7 Life Test 150C . - & C 7o -
Hours
ALDE
AEC QLO0- Early Life 48 - 3 il . 5 :
R B2 o8 3 800 Failure Rate 125C Hours 3/2400/4°

Test Group C - Package Assembly Integrity Tests

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20241217010.2



in F—— Q8BS Process QBS Product QBS Package QBS Package Q85 Product
T\fm Test 5wc Lot ?_:: Test Name Condition - Reference: Reference: Reference: Reference: Reference:
Qy OPAZR920PWROL | pa20810DGKREL | OPAZ952QDGKRQL | OPA4SS1OPWROL | LM2003BOPWROL | OPA28920DROL

Minimum of 5
‘Wire Bond devices, 30

AEC QL00-
WES c1 001 1 30 Shear wires Wires 13010 3800 13000 1/30/0 3900 13000
Cpk=167
Minimum of 5
wap cz |MLSTDBEI |, 35 | \regondpul | 92V28530 | wies | 1mon 300 uz0l0 300 3190 us00
Method 2011 wires
Cpk=167
JEDEC J- . *95% Lead
sD c3 5TD-002 1 15 PB Solderability Coverage - - 11s0 - - - -
JEDEC J- PB-Free *95% Lead
b =3 STD-002 o bl Solderability Coverage ° - A5 ° ° - °
JEDEC
PO ca | JESD22- 3 10 | Physical Cpko167 . 1100 300 11000 110 313010 100
B100 and Dimensions
BlO8
Test Group D - Die Fabrication Reliability Tests
Completed Per c leted Per [of Per [« I Per
Completed Per Completed Per .
EM D1 JESDEL - - Electromigration | - - Process PNISSS Technology Prncsss Technology Proges Pmces Frocess
Technology N N Technology Technology Technology
Requirements - o Requirements Requirements Requirements
Time Completed Per C: leted Per [l Per [=! I Per
Completed Per Completed Per o
. : Dependent ) ) Process B B Process Process Process
ToDE b2 ES035 Dielectric Technology 58 Technology ess Technolagy Technology Technology Technology
Breakdown Requirements - o Requirements Requirements Requirements
Completed Per C leted Per Ci Per i I Per
. Completed Per Completed Per o
JESDED & Hot Carrier Process e Process Process Process
HOY 03 28 - . njection ) ) Technology ess Technology ess Technalogy Technology Technology Technology
Requirements o o Requirements Requirements Requirements.
Bias gg"ng'::“ Per Completed Per Complated Per Eruc:ss Per :mmss Fer : se Per
BT b4 - - - E";JE“"E;"E - - Technology Process Technology | Process Technology Technology Technology Technology
Requirements " o Requirements Requirements Requirements
Egnbg':smﬂ Fer Completed Per Completed Per Ernc;;s Per ;OL‘ESS Per [=! ple Per
SM D5 - - - Smress Migration | - - Technology Process Technology | Process Technology Technalogy Technology Technalogy
Requirements N o Requirements Requirements Requirements
Test Group E - Electrical Verification Tests
AEC QL00- 2000
ESD E2 o0z 1 3 ESD HEM - volis 130 130 130 - 130 130
AEC QL00- 4000
ESD E2 o0z 1 3 ESD HEM - volts - - - /30 - -
ESD Es | AECQUC |, 13 esocom - 1800y 1310 1310 130 130 1310
11 Volts
AEC QL00- 500
ESD E3 011 1 3 ESD COM - Vioilts 130 - 130 - - 130
- : QBS Process QBS Product QBS Package QBS Package QBS Product
Type [ — 7= ?_.S:nj ot Mame Condidon Reference: Reference: Reference: Reference: Reference:
@y OPAZOSIQDCKRGL | OPAZ992QDGKROL | OPA4S91IQPWROL | LM2S03BQPWROL | OPAZ992QDROL
AEC QLO00- Per AEC
LU E4 Py i 6 Laich-Up Qu00-004
Cpk>167
ED gs |AECQUO0- |5 gy | Eleckical Room, hot. |- 21500 300 v30i0 3010 3500 1000
o0g Distributions
and cold
Additional Tests
Pr ioning was for Unbiased HAST, THE/Biased HAST, Temperature Cycle. Thermal Shock, and HTSL, as applicable

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

Ambient Operating Temperature by Automotive Grade Level:

& Grade 0 (or E): -40C 1o +150C
* Grade 1 (or Q): -40C 1o +125C
* Grade 2 (o T): -40C 1o +105C
* Grade 3 (or [) : -40C 10 4B5C

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

Room/Hov'Cold | HTOL, ED
Ream/Hot | THB / HAST, TC / PTC, HTSL, ELFR, ESD & LU
Roam : ACUHAST

Quality and Environmental data is available at TI's external Web site: hitp:iwawwti.com
Tl Qualification ID: R-NPD-2401-102

[1}-2 units damaged by handler - discounted.

[21Hone unit failed Vio due 1o bad Bl socket contact
see 80 attached to eQODB.

(3} Three units failed Vio due to bad Bl socket contact
one EOS failure due o reverse-insertion - discounted
see 4C & BD atached to eQDB.
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Tl Information
Selective Disclosune

Automotive Qualification Summary
(As per AEC and JEDEC Guidelines)

QU006 {TSSOP} at {MLA}
Approve Date 11-July-2024
Qual Device: QBS Process Reference: QBS Package Reference: QBS Package Reference:
Attributes
OPA2992QPWRQ1 OPA2991QDGKRQ1 OPA4991QPWRQ1 LM2903BQPWRQ1

Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range (C) -40 to 125 -40 to 125 -40to 125 -40t0 125
Product Function Signal Chain Signal Chain Signal Chain Signal Chain
Wafer Fab Supplier RFAB RFAB RFAB CFRAB
Assembly Site MLA HFTRAT MLA MLA
Package Group TSSOP VSE0P TSS0P TSSOP
Package Designator PW DGK PW PW
Pin Count 8 a 14 8

Qualification Results

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

. Siisgeu cssicna Enss3GoRG saansaceues

Test Group A - Accelerated Environment Stress Tests

JEDEC
J-STD-
PC Al 020 3 77 Preconditioning | MSL1 260C - - 3/Pass 1/Pass 3/Pass
JESD22-
Al113
SAM Precon Review for
PC All - 3 22 Pre delamination | - - 3/66/0 1z2io 3/66/0
PC |A12 |- 3 22 =AM Precon: . | Beviewor . |. - 3/66/0 12210 3/66/0
Post delamination
JEDEC
HAST | A2.1 JESD22- | 3 T Biased HAST 110C/85%RH | 264 Hours | - - 1770 -
A110
JEDEC
HAST | A2.1 JESD22- | 3 77 Biased HAST 130C/85%RH | 96 Hours - 312312 @ - 32310
A110
Cross Section, | Poststress B B
HAST | A212 3 1 post bHAST, 1X | cross section Completed 3130 110
‘Wire Bond
HAST | A213 | - 3 3 Shear, post Post stress - - 300 1/310 -
bHAST, 1X
Bond Pull over
HAST | A214 - 3 3 Stitch, post Post stress - - 380 1/30 -
bHAST, 1X
Bond Pull over
HAST | A215 | - 3 3 Ball, post Post stress - - 390 1130 -
bHAST, 1X
JEDEC
HAST | A2.2 JESD22- | 3 70 Biased HAST 110C/85%RH | 528 Hours | - - 1770 -
A110
JEDEC
HAST | A2.2 JESD22- | 3 70 Biased HAST 130C/85%RH | 192 Hours | - 32100 - 32310
Al110
HAST | A221 | - 3 22 SAM Anslysis, | Review for Completed | - 36610 1/22/0 3(66/0

post bHAST 2X | delamination

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20241217010.2



Qual Device: QBS Reference: QBS Reference: QBS Reference:

OPA49310PWRQL | LM2903BOPWROQL

Min
Type Tost Lot s51 Test Name Condition
Spec oty Lot
3 1

Cross Section, Post stress 1
HAST  A222 postbHAST, 2X | cross section Completed 330 /10 3310
Wire Bond
HAST | A223 | - 3 3 Shear, post Post stress - - 390 1/30 3/9/0
bHAST, 2X
Bond Pull over
HAST | A224 - 3 3 Stitch, post Post stress - - 380 130 31910
bHAST, 2X
Bond Pull over
HAST | A225 | - 3 3 Ball, post Post stress - - 380 1/310 3/9/0
bHAST, 2X
JEDEC
JESD22-
10 |aed | 220 3 7ri | Jomerable.  |oacennog: |20 - 302310 17710 3/231/0
and Cycle Cycles
Appendix
3
_ SAM Analysis, Review for - B
TC Ad411 3 22 post TC 1X delamination Completed 3/66/0 1/22/0
Cross Section, | Poststress
TC A412 | - 3 1 post TC, 1X cross section Completed | - 3/30 1/1/0 -
‘Wire Bond
TC A413 | - 3 3 Shear, post TC, | Postsiress - - 380 1/3/0 -
1X
Bond Pull over
TC Ad4l14 | - 3 3 Stitch, post TC, | Post stress - - 390 1/30 -
1X
Bond Pull over
TC A415 | - 3 3 Ball, post TC, Post stress - - 380 130 -
1X
JEDEC
JESD22-
Al04 Temperature 1000
TC A2 and 3 70 Cycle -65C/150C Cycles - 32100 1670 323110
Appendix
3
SAM Analysis, Review for
TC A421 3 22 postTC, 2X delamination Completed 3/66/0 12210 3/66/0
Voo Test TQT 551 Tasthame Condition QBS Reference: QBS Reference: QBS Reference:
¥P Spec Oty Lot ' OPAZ9920PWROL | OPA29910DGKRQL | OPA49910PWROL | LM2903BOPWROL
Cross Sechon, Post stress
TC A422 3 1 post TC, 2X  rois Sachan Completed | - 3/30 110 330
‘Wire Bond
TC Ad423 3 3 Shear, post TC, | Postsiress - - 380 14310 3/9/0
2%
Bond Pull over
TC Ad24 3 3 Stitch, post TC, | Poststress - - 3/89/0 14310 390
2K
Bond Pull over
TC A425 3 3 Ball, post TC, Post stress - - 380 14310 3/9/0
2%
JEDEC High 1000
HTSL | AG1 JESD22- | 3 45 Temperature 150C Hours - 144510 -
A103 Storage Life
JEDEC High
HTSL | AG.1 JESD22- | 3 45 Temperature 175C 500 Hours | - - 3/135/0
A103 Storage Life
JEDEC High
HTSL | AB.1 JESD22- | 3 45 Temperature 175C 630 Hours | - 313510 - -
A103 Storage Life
Cross Section, Post stress
HTSL | AG11 3 1 post HTSL, 1X cross section Completed | - 3/30 110 -
JEDEC High 2000
HTSL | AB.2 JESD22- | 3 44 Temperature 150C H - 1/43/0 -
Al03 Storage Life e
JEDEC High 1000
HTSL | AG2 JESD22- | 3 44 Temperature 175C Hours - an3za2n - 3/135/0
A103 Storage Life
Cross Section, Post stress
HTSL | AB21 3 1 post HTSL, 2X cross section Completed 3130 110 330

Test Group C - Package Assembly Integrity Tests

Minimum of 5

L ‘Wire Bond devices, 30
WBS | Cl1 Q100- 1 30 v Wires 1/30/0 3900 1/30/0 3/90/0
0oL Shear wires
Cpk>1.67

Texas Instruments Incorporated
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Min 3
Type Test Lot 551/ Test Name Condition Qual Device: QBS Reference: QBS Reference: QBS Reference:
Spec Qty Lot

MIL- Minimum of 5

wep |cz |STD883 |, 30 | wire Bond pull | 98vices, 30 yyieg 13000 3900 1/300 3/90/0
Method wires
2011 Cpk>1.67

® (QBS: Qual By Similarity
Qual Device OPAZ852QPWRQL 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 ophons per JESD47 : -55C/125C/700 Cycles and -65C/150C/500 Cycles

Ambient Op 19 T ture by Aut. tive Grade Level:

® Grade 0 (or E): -40C 1o +150C
® Grade 1 (or Q): -40C o +135C
Grade 2 (or T): -40C to +105C
Grade 3 (or 1) : -40C to +B5C

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

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

Quality and Environmental data is available at TI's external Web site: hitp faww ti. com/
Tl Qualification 1D: R-NPD-2401-102

[1]-1 unit damaged by handler - discounted.

[2] Two units failed Vio due to bad Bl socket contact, see 8D attached 1o eQDB.

Tl Information
Selective Disclosure

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

TLV9052QPWRQ1 AEC Q100 Qual (MLA)
Approve Date 17-May-2024

Product Attributes

Qual Device: QBS Process Reference: QBS Product Reference: QBS Package, Process, Product Reference:
TLV9052QPWRQ1 OPA2991QDGKRQ1 OPA4991QPWROQ1 LM2903BQPWROQL
Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range (C) -40 to 125 -4010 125 -4010125 -40 to 125
Product Function Signal Chain Signal Chain Signal Chain Signal Chain
Wafer Fab Supplier RFAB RFAB RFAB CRAB
Assembly Site MLA HFTFAT MLA MLA
Package Group TSSOP VSSOP TSSOP TSSOP
Package Designator PW DGK PW PW
Pin Count 8 8 14 8

* QBS: Qual By Similarity
* Qual Device TLV9052QPWRQL is qualified at MSL1 260C

Qualification Results

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

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20241217010.2



X QBS Package,
Min a5/ Qual De Q::‘;:?:ce:s QRBE?;:::::[_:I Process, Product
Type # Test Spec Lot Lot Condition Duration . . Reference:
Qty TLV9052Q0PWRQ1L
OPA2991QDGKRQL | OPA48910PWRQL LM2903B0PWRO1
Test Group A lerated Environment Stress Tests
JEDEC J-
STD-020 S
PC Al 3 Fid Preconditioning | MSL1 260C 1/Pass 3/Pass 1/Pass 3/Pass
JESD22-
Al13
JEDEC 264
HAST A2 JESD22- 3 i Biased HAST 110C/B5%RH 1770
Hours
Al10
JEDEC a6
HAST A2 JESD22- 3 77 Biased HAST 130C/85%RH 1770 3/2312 - 312310
Hours
AllD
JEDEC
JESD22- a5
ACMUHAST | A3 Al02/JEDEC | 3 Fis Autoclave 121C/15psig Hours - 3/2310 32310
JESD22-
AllB
JEDEC
JESD22- e
ACMUHAST | A3 Al02/JEDEC | 3 T Unbiased HAST | 130C/B5%RH 1770 - 312310
Hours
JESD22-
AllR
JEDEC
JESD22- Temperature 500
TC Ad A104 and 7 Cycle 65C150C Cycles 17710 32310 17710 3r23un
Appendix 3
MIL-STDBB3 Post Temp
TC-BE A4 Method 2011 5 Cycle Bond Pull 150 150
JEDEC High 1000
HTSL AB JESD22- 1 45 Temperature 150C H 1/45/0 1/45/0
A103 Storage Life aurs
JEDEC High 500
HTSL AB JESD22- 1 45 Temperature 175C Eionis - - 3113510
A103 Storage Life
JEDEC High San
HTSL AB JESD22- 1 45 Temperature 175C Hours - 31350 -
A103 Storage Life
Test Group B - Accelerated Lifetime Simulation Tests
= QBS Package,
Min Qual Device: == F'rocesls s Produ:_:t Process, Product
ss1 o Reference: Reference:
Type # Test Spec Lot Lot Condition Reference:
Qty TLVS052Q0PWRQ1
OPA2991Q0DGKRQ1 | OPA49910PWROQ1L LM2903BOPWRQ1
JEDEC 200
HTOL Bl JESD22- 3 L Life Test 150C H 1770 - 32310 3r2z10
ours
AlD8
JEDEC 408
HTOL Bl JESD22- 3 b Life Test 150C ik 323112 !
Hours
AlD8
JEDEC 560
HTOL Bl JESD22- 3 77 Life Test 150C - - - 17710
Hours
Al08
AEC Q100- Early Life 48 3
ELFR B2 008 3 800 Failure Rats 125C Houirs ik 35240014 el
Test Group C - Package Assembly Integrity Tests
Minimum of 5
WBS c1 AECQL00- |, 30 Wire Bond devices, 30 | ysrag 132000 3/90/0 13000 3/90/0
001 Shear wires
Cpk>167
Minimum of 5
WBP cz |MLSTDEE] 30 | wire Bond Pull | 98VI%S. 30 Dyyeg | 1300 2/90/0 1300 900
Method 2011 wires
Cpk=167
JEDEC J- i >95% Lead
sD Cc3 STD-002 1 15 PB Solderability Coverage - 1/15/0 -
JEDEC J- PB-Free >95% Lead
sb €3 STD-002 1 15 Solderability Coverage vism 11s/i0 &
JEDEC
JESD22- Physical
PD c4 B100 and 3 10 (e Cpk>1.67 - 1/10/0 303010 1/10/0 373010
B108

Test Group D - Die Fabrication Reliability Tests

D1

JESD61

Texas Instruments Incorporated

Electromigration

Completed Per
Process
Technology
Requirements

Completed Per
Process Technology
Requirements

TI Information - Selective Disclosure

Completed Per Completed Per
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Requirements Requirements
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. QBS Package,
Min Qual Device: RES RO Es,s s Pdeu[ft Process, Product
551 L = Reference: Reference:
# Test Spec Lot Lot Test Name Condition Duration Reference:
Qty LV8052QPWRQ1
" | OPA29910DGKRQL | OPA4991QPWROL | | 11o00ap QPWROL

Time Comp d Per c Jeted P Completed Per Completed Per
Dependent Process L ik Process Process
TDDB D2 JESD35 - - = 3 - - Process Technology
Dielectric Technology Requirements Technology Technology
Breakdown Requirements Requirements Requirements
Completed Per c leted P Completed Per Completed Per
Hel D3 JESDG0O & Hot Carrier Process B L T her | Process Process
28 E = Injection 5 = Technology Rmce_ss e ‘:D %Y | Technology Technology
Requirements BquEeMen Requirements Requirements
s Completed Per Completed Per Completed Per
BTI D4 ?las . Process gomplen.ard Pher | Process Process
: : 2 h e";'::fll.a e Technology Rmce_ss L ‘:D 29¥ | Technology Technology
nstability Requirements BquEamen Requirements Requirements
Completed Per c etad P Completed Per Completed Per
SM D& - - - Stress Migration coss Pmcgss Tech‘;:)Iu Protass Frocass
9 Technology 2 9 | Techn ology Technology
2 Requirements = i
Requirements Requirements Requirements
Test Group E - Electrical Verification Tests
AEC Q100- 2000
ESD E2 002 1 3 ESD HBM - Volts 1/30 1/30 - 17310
AEC Q100- 4000
ESD E2 002 1 3 ESD HBM \olts 130
AEC Q100- 1500
ESD E3 011 1 3 ESD CDM - \Vilis 1310 130 130
AEC Q100- 500
ESD E3 011 1 3 ESD COM - Volts 1/30 -
AEC Q100- Per AEC
Lu E4 004 1 -] Latch-Up 0100-004 1/30 1560 311810
. Cpk>1.67
AEC Q100- Electrical
ED ES 009 3 30 Distributions Room, hot, . 1/30/0 3/90/0 3/90/0 3/90/0
and cold
Additional Tests

* Preconditioning was performed for Autoclave, Unbiased HAST, Tt i d HAST, Temperature Cycle, Thermal Shock, and HTSL, as applicable

* The following are eguivalent 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 JESD47T : -55C/125C/700 Cycles and -65C150C/500 Cycles

Ambient O i ure by Av ive 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 1) : -40C to +B5C

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

® Room/Hot/Cold : HTOL, ED
® RopomiHot : THB M HAST, TC / PTC, HTSL, ELFR, ESD & LU
® Room : AC/uHAST

Quality and Environmental data is available at TI's external Web site: htfp:ifwwwti.com!
Tl Qualification 1D: R-MPD-2305-113

[1]-2 units damaged by handler - discounted.

[2]-One unit failed Vio due to bad Bl socket contact
see BD attached to eQDB.

[3]-Three units failed Vio due to bad Bl socket contact
one EOS failure due to reverse-insertion - discounted
see 4C & 8D attached to eQDB.
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Automotive Qualification Summary
(As per AEC and JEDEC Guidelines)

Q006 TSSOP at MLA
Approve Date 17-May-2024

Tl Information
Selective Disclosure

Qual Device: 0BS Process Reference: | QBS Product Reference: | QBS Package, Process, Product Reference:
Attributes
TLV90520PWRQ1 OPA2991QDGKRQ1 OPA4991QPWRQ1 LM2903BQPWRQ1
Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range (C) -40 to 125 -40to 125 -40 to 125 -40 to 125
Product Function Signal Chain Signal Chain Signal Chain Signal Chain
‘Wafer Fab Supplier RFAB RFAB RFAB CFRAB
Assembly Site MLA HFTRAT MLA MLA
Package Group TSS0P VSS0P TSS0P TSS0P
Package Designator PW DGK PW PW
Pin Count 8 8 14 8

Qualification Results

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

Test Group A - Accelerated Environment Stress Tests

QBS Reference:

LM2903BQPWRQL

Min .
Test E Qual Device: QBS Reference: QBS Reference:
.E e m o 2 i

JEDEC
J-5TD-
PC Al 020 3 Tr Preconditioning = MSL1 260C - - 3/Pass 1/Pass
JESD22-
All13
PC a1 |- 3 22 |SAMPrecon | Reviewfor | % 3/66/0 1220
Pre delamination
PC | AL2 |- 3 g5 |[ZAMFrecon: | ‘Reviewfr, |, . /6610 12210
Post delamination
JEDEC
HAST | A21 JESD22- 3 77 Biased HAST 110C/B5%RH | 264 Hours | - - 1770
Al10
JEDEC
HAST | A21 JESD22- | 3 77 Biased HAST 130C/85%RH | 96 Hours - 32312 -
Al10
Cross Section, Post stress
HAST | A212 | - 3 1 postbHAST, 1X | cross section Completed 3/310 1/1/0
Wire Bond
HAST | A213 | - 3 3 Shear, post Post stress - - 300 1/3/0
bHAST, 1X
Bond Pull over
HAST | A214 - 3 3 Stitch, post Post stress - - 390 1/3/10
bHAST, 1X
Bond Pull over
HAST | A215 | - 3 3 Ball, post Post stress - - 380 1/3/10
bHAST, 1X
JEDEC
HAST | A2.2 JESD22- | 3 70 Biased HAST 110C/B5%RH | 528 Hours | - - 1770
Al10
JEDEC
HAST | A2.2 JESD22- | 3 70 Biased HAST 130C/B5%RH | 192 Hours | - 3/231/0 -
Al10
HAST | A221 | - 3 22 SAM Analysis, | Review for Completed | - 3/66/0 112210

postbBHAST 2X | delamination

3/Pass

3/66/0

3/66/0

3/2310

3/23110

3/66/0

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20241217010.2



Qual Device:

QBS Reference: QBS Reference:

OPA4991QPWRQ1

QBS Reference:

Type LM2903EQPWROQ1

HAST

HAST

HAST

HAST

Type

HTSL

HTSL

HTSL

HTSL

HTSL

HTSL

HTSL

AZ22

A421

Ad22

Ad25

AB.1

AB.1

AB.2

AB.2.1

JEDEC
JESD22-
AlD4
and
Appendix
3

JEDEC
JESD22-
AlD4
and
Appendix
3

Test
Spec

JEDEC
JESD22-
AlD3

JEDEC
JESD22-
AlD3

JEDEC
JESD22-
AlD3

JEDEC
JESD22-
AlD3

JEDEC

JESD22-
AlD3

3 3
a2 3
3 3
3 77
a 22
3 1
3 3
3 3
a 3
3 70
Min 55/
Lot Lot
Qty
3 22
3 1
3 3
3 3
3 3
3 45
3 45
3 45
3 1
3 44
3 44
3 1

Cross Section, | Poststress Completed

postbHAST, 2X | cross section P!

‘Wire Bond

Shear, post Puost stress -

bHAST, 2X

Bond Pull over

Stitch, post Post stress -

bHAST, 2X

Bond Pull over

Ball, post Puost stress -

bHAST, 2X

Temperature 500

Cycle 85CA50C Cycles

SAM Analysis, Review for

postTC 1X delamination Completed

Cross Section, | Post siress

post TC, 1X cross section Completed

‘Wire Bond

Shear, post TC, | Poststress -

1X

Bond Pull over

Stitch, post TC, | Post stress -

1X

Bond Pull over

Ball, post TC, Post stress -

1X

Temperature 1000

Cycle -65C/.50C Cycles
Test Name Duration

SAM Analysis, Review for

post TC, 2X delamination Completed

Cross Section, | Post stress

post TC, 2X Cross section Camplated

‘Wire Bond

Shear, post TC, | Poststress -

2%

Bond Pull over

Stitch, post TC, | Post stress -

2%

Bond Pull over

Ball, post TC, Post stress -

2K

High

Temperature 150C a%g?s

Storage Life

High

Temperature 175C 500 Hours

Storage Life

High

Temperature 175C 630 Hours

Storage Life

Cross Section, | Poststress

post HTSL, 1X cross section Completed

High

Temperature 150C a?:?l?s

Storage Life

High

Temperature 175C ;?:EI?S

Storage Life

Cross Section, | Poststress c leted

post HTSL, 2X cross section g i

Qual Device:

TLV9052QPWRQL

Min
HLE Lot B Test Name Duration
Spec Qty Lot i TLV9052QPWRQ1 | OPA2991QDGKRQL
3 1

330

3/

390

380

3/231/0

3/66/0

330

3810

380

li=le}

3/231/0

QBS Reference:
OPA2991QDGKRO1

3/66/0

330

=)

380

=l

3/135/0

3/300

3/135/0

330

110

1/3/0

1/3/0

130

1770

vzzio

110

1/3/0

1/3/0

1/3/0

1770

QBS Reference:

OPA4931Q0PWRQ1

uzzin

1/1/0

1/3/0

1/3/0

1/3/0

1/45/0

1m0

1/45/0

1/1/0

3/30t

3/9/0

350

3/9/0

3/23110

3/23110

QBS Reference:
LM2903BQPWRQ1

3/66/0

3130

3/8/0

3/9/0

3/135/0

3/135/0

3130

| Test Group C - Package Assembly Integrity Tests

Texas Instruments Incorporated
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Min :
Test ssi i - Qual Device: QBS Reference: QBS Reference: QBS Reference:
Typa . ;’; Lot JE=t NG TLV9052QPWRQL | OPAZ9910DGKRO1 | OPA4991QPWROL | LM2903BQPWRQ1

Minimum of 5

AEC .
WBS | C1 Q100- 1 30 Wite: Bongd devices, 30 | \iros 1/30/0 3/90/0 113010 3/90/0
001 Shear wires
Cpk>1.67
MIL- Minimum of 5
wep |cz |STD883 30 | Wire Bond Pull | 98VICeS:30 | yyiag 1130/0 3/90/0 1300 3/90/0
Method wires
2011 Cpk>1.67

* 0QBS: Qual By Similarity
* Qual Device TLVS0520QPWRQ1 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 O i p by A ive Grade Level:

Grade 0 {or E): -40C 1o +150C
Grade 1 {or Q) -40C 1 #125C
Grade 2 {or T): -40C 1o +105C
Grade 3 {or 1) : -40C 1o +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 fhaww ti.com/
Tl Qualification ID: R-NPD-2305-113
[1]-1 unit damaged by handler - discounted.

T infoemation
Selectve Disclosure

Automotive Qualification Summary
(As per AEC-QL00 Rev. H and JEDEC Guidelines)

LMV341QDCKRQ1 [ROLO] AECQ100H, Q006 in HFTAT
Approve Date 16-July-2024

Product Attributes

L e —

OPA310SODCKROL
Automaotive Grade Level e 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1
| operating Temp Range (€) -40 10 125 -40 10 125 -4010 125 40 10 125 4010 125 4010125 4010125
| product Function Signal Chain Signal Chain Signal Chain Lagic Signal Chain Power Management Signal Chain
Waler Fab Supplier AFAR RFAB RFAB MHE RFAR RFAB RFAB
Assembly Site HFTFAT HFTFAT HETFRAT HFTRAT HFTRAT HFTEAT HFTEAT
| Package Group sar saT WSSO soT soT soT soT
| Package Designater DCK DEK DEK DEK DEK DEK DEK
Fin Count [ 1 8 6 5 6 6

+ QBS: Qual By Similasity
+ Qual Device LMVI41QDCKRG i quaiied 8 MSL1 260C

Qualification Results

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

QBS Process QBS Process
Reference: Reference:

Qual Device:
Test Name Condition

PC AL a 77 Precondianing | MSL1 260C - - APass WPass APass 1Pass APass 1Pass

JEDEC 264

HAST A2 JESD22- 3 77 Biased HAST 110CAS%RH Mty - . - A 17 - uTTn

HAST ag JESD22- a T Biased HAST 130CmE%AH :EOLIIS = A3 azae . T arzIum

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20241217010.2



ACIIHAST | A3
ACIUHAST | AZ
ACIUHAST | AZ
TC Al
TC-BP

HTSL AB
HTEL Ll
HTSL AB

JEDEC
JESD22-
ALDZEDEC
JESD22-
Allg

a

JEDEC

A102EDEC
JESD22-
Al1g

w

JEDEC
JESD22-
A102EDEC
JESD22-
Al18

w

JEDEC
JESDZ2- :
A104 and
Appendix 2

MIL-STD2&3
Memod 2011

JEDEC
JESD22- 1
Al03

JEDEC
JESD22- 1
Al03

JEDEC
JESD22- 1
Al03

Qual Device:

ocess

Reference:

QBS Process
Reference:

Auindaye

Unbiased HAST

Unbiased HAST

Temperature

Past Temp
Cycle Bond Pull

Hi
Temperature
Swrage Like

High
Tempesalure
Sworage Life
High

Temperature
Swrage Life

Test Group B - Accelerated Lifetime Simulation Tests

a6
121cn8psg (Lo |-
264
110CA5%AH Hours
a6
130CAEMRH | Lo o
500
-65C/50C Cycles -
1000
AmIC Hours
500
LTBC Haurs &
630
i Haurs

2310

312350

150

azin

a0

31350

HTOL Bi
HTOL BL
HTOL B1L
ELFR a2

Test Group C - Package Assembly integrity Tests

JEDEC
JESD22- a
Al0B

JEDEC
JESD22- 3
Al0R

JEDEC
JESD22- 3
Al0B

AEC Q100- a
ooa

T

77

7

BOO

Like Test

Lite Test

Lite Test

Eary Life
Failure Rate

me L
150c Pours |-
i Fours
a8 Pours

azaut

22400042

WBS c1

Wep c2

sD c3
sD ca
PD Ca

AEC Q100-
o001

MIL-STDag3

Mesmod 2011 | 1

JEDEC J-
STD-002

JEDEC J-
STD-002

JEDEC
JESD22-
B100 and
B108

30

15

15

10

Wire Bond Pull

P8 Solderability

Test Name

PB-Free
Salderability

Physical
Dimensicns

Minimum of §
devices, 30 Wires
wires

Cpk>1 67
Minimum of §
devices, 30 Wires

wires
Cpk>167

>05% Lead
Coverage

Duration

>05% Lead
Caverage

Cpk>167

Qual Device:

38010

28010

QBS Proce:

Reference:

3300

3man

3|00

QBS Process
Reference:

3300

38010

38010

QBS Package Reference:

2300

13010

1300

173010

173010

EM D1
ToDR D2
HC1 oa
amn D4
SM D5

JESDE1

JESD3S

JESDED &
28

Electramigration

Time
Dependent
Diebectric
Breakdown

Hot Carrer
Injection

Bias
Tempesatune
Instability

Stress Migration

Campleted Per
Pracess
Technalogy
Requirements

Campleted Per
Pracess
Technalogy
Requirements

Campleted Per
Pracess
Technalogy
Requirements

Campleted Per
Pracess
Technalogy
Requirements

Campleted Per
Pracess
Technalogy
Requirements

Cormplesed Per

Completed Per Complesed Per

- f——— Comgleled Per Process | Process

Reguirements Requirements Requitements
Cormplesed Per

Completed Per Complesed Per

- f——— Comgleled Per Process | Process

Reguirements Requirements Requitements
Cormplesed Per

Completed Per Complesed Per

- f——— Comgleled Per Process | Process

Reguirements Requirements Requitements
Cormplesed Per

Completed Per Complesed Per

- f——— Comgleled Per Process | Process

Reguirements Requirements Requitements
Cormplesed Per

Completed Per Complesed Per

- f——— Comgleled Per Process | Process

Reguirements Requirements Requitements

Completed Per
Pracess Technology
Requirements

Completed Per
Pracess Technology
Requirements

Completed Per
Pracess Technology
Requirements

Completed Per
Pracess Technology
Requirements

Completed Per
Pracess Technology
Requirements

Completed Per
Process Technalog
Requirements

Completed Per
Process Technalog
Requirements

Completed Per
Process Technalog
Requirements

Completed Per
Process Technalog
Requirements

Completed Per
Process Technalog
Requirements

ESD E2
ESD E2
ESD E3
ESD E3
i) =
ED ES

AEC Q100-
oo2
AEC Q100-
oo2
AEC Q100-
011
AEC Q100-
011

AEC Q100-
004

AEC Q100-
o0

1

1

1

k-

30

ESD HBM

ESD HBM

ESD COM

ESD COM

Lach-Up

Electrical
Distribiutions:

2000
Molts
3000
Molts
1500
Molts
500
Molts

Per AEC

Q100-004

Cpk>167

Roam, hot,

and oold

38010

130

38010

38010

130

130

160

1300

130

130

2900

Aman

Additional Tests

* Preconditioning was perfarmed for Autociave, Unbiased HAST, THE/Biased HAST, Temperatune Cycle, Themal Shock, and HTSL, as applicable
* The lallewing are equivalent HTOL opans based an an activaion enengy of 0.7eV - 125CHk Hours, 140C1480 Hours, 150C300 Hours, and 155C240 Hours

* The foliewing are
* The foliewing are

HTSL

b

d on vl

JESD4T -

cil

Tesmp C;

Texas Instruments Incorporated

energy of 0.7eV | 160C/1k Hours, and 170CH420 Hours
CIT00 Cycles and -85C/1 50C/S00 Cycles

TI Information - Selective Disclosure

PCN#20241217010.2



perating Levet:

Grade 0 {or E}: -40C 10 +150C
Grade 1 {or Q): -80C 10 +125C
Grade 2 {or T): -40C 10 +105C
Grade 3 or ) : -80C io +85C

E1(TEST): Electrical test t [High 0to Grade level):

RoomHotCold | HTOL, ED
RoomiHot : THE | HAST. TC / FTC, HT 5L ELFR, ESD LU
Room : ACJUHAST

Quality ard Envi faat dabile at Ths extennal Web site: g Shwww li.coml

T Qualification ID: R-CHE-2305-005

The LMV341QDCKRQL uses the same die and package BOM as the OPAIL0SQDCKROL
[1HOne wnit failed Vio due s bad B socket contact

See 80 atached 1o eQDB.

[2FThree units tailed Vio due o bad Bl socket contac

ane EOS failure due 10 reverse-insemtion - discounted

see 4C & BO atached 10 eQOE

Tl Information
Selective Disclosure

Automotive Qualification Summary
(As per AEC and JEDEC Guidelines)

Q006 {SOT}at {HFTFAT}
Approve Date 16-July-2024

Qual Device: QBS Process Reference: QBS Package Reference: QBS Package Reference:

LMV341QDCKRQ1 TLV7031QDCKRQL SN74AXCITASQDCKROL TPS22919QDCKRQL
Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1
| Operating Temp Range (C) 40 0 125 -40 10 125 -40 1o 125 4010125
| Product Function Signal Chain Signal Chain Logic Power Management
| Wafer Fab Supplier RFAB RFAB MHE RFAB
Assembly Site HFTFAT HFTRAT HFTFAT HFTFAT
Package Group SOoT 50T sSoT SoT
Package Designator DCK DCK DCK DCK
| Pin Count 6 5 [ 6

Qualification Results

Data Displayed as: Number of lots | Total sample size | Total failed
Test 551 o 2 Qual Device: QBS Reference: QBS Reference: QBS Reference:
LMV341QDCKRQ1 | TLV7031QDCKRQ1L | SN74AXC1T4A5QDCKRQL | TPS22919QDCKRQL

Type Spec

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20241217010.2



Test Group A - Accelerated Environment Stress Te

Min =
Test 551 o Qual Device: QBS Reference: QBS Reference: QBES Reference:
. e M == s

JEDEC
J-5TD-
PC Al 020 3 77 Preconditioning | MSL1 260C - - 3/Pass 3/Pass 3/Pass
JESD22-
All3
Pc A1 | - 3 22/ [SAMPmcon. | Raview for 306610 306610 36610
Pre delamination
SAM Precon Review for
PC Al2 - 3 22 Post ilamiriiion 3/66/0 3/66/0 3/66/0
JEDEC
HAST | A21 JESD22- | 3 77 Biased HAST 110C/B5%RH | 264 Hours | - - 32310 -
Alln
JEDEC
HAST | A21 | JESD22- | 3 77 Biased HAST 130C/B5%RH | 96 Hours | - ar231o - 3/23100
Al10
Cross Section, | Post stress
HAST | A212 | - 3 1 post bHAST, 1X | cross seciion Completed | - 31310 330 330
Wire Bond
HAST | A213 | - 3 3 Shear, post Post stress - - 39/0 3//0 3/9/0
bHAST, 1X
Bond Pull aver
HAST | A214 | - 3 3 Stitch, post Post stress - - 39/0 3/m/0 390
bHAST, 1X
Bond Pull aver
HAST  A215 | - 3 3 Ball, post Post stress - - 39/0 3//0 390
bHAST, 1X
JEDEC
HAST | A22 | JESD22- | 3 70 Biased HAST 110C/85%RH | 528 Hours | - - 32310 -
Al10
JEDEC
HAST | A22 JESD22- | 3 70 Biased HAST 130C/MB5%RH | 192 Hours | - 3/210/0 - 321040
Al10
SAM Analysis, Review for
HAST | A221 3 22, post bHAST 2X | delamination Completed 3/66/0 36610 312200
Cross Section, | Poststress
HAST  A222 | - 3 1 post bHAST, 2X | cross section Completed | - 3310 3300 330
Test 551 o Qual Device: QBS Reference: QBS Reference: QBS Reference:
Type Spec Lot [fi24 Kame D cnt e LMV341Q0DCKRQL | TLV7031QDCKROQL | SN74AXCIT45QDCKRQL | TPS22919QDCKRQL
‘Wire Bond
HAST | A223 | - 3 3 Shear, post Post stress - - 301910 3/m/0 3/90
bHAST, 2X
Bond Pull over
HAST | A224 | - 3 3 Stitch, post Post stress - . 3810 3/9/0 3/900
bHAST, 2X
Bond Pull over
HAST | A225 | - 3 3 Ball. post Post stress - - 38/0 3//0 3/9/0
bHAST, 2X
JEDEC
JESD22-
Tc | As1 | ALD4 3 77 Temperature -65C/150C 500 32310 32310 3/231/0
and Cycle Cycles
Appendix
3
SAM Analysis, Review for
TC A411 | - 3 22 post TC 1X delamination | Completed | - 3/66/0 36610 3/66/0
T | A412 |- a3 1 Cross Secion, | Postsiess | ooy | . anio 3310 a3
post TC, 1X Cross section
Wire Bond
T A413 | - 3 3 Shear, post TC, | Poststress - - 3810 3300 3/90
1x
Bond Pull over
TC Adl4 - 3 3 Stitch, post TC, | Poststress - - 300 390 3900
1x
Bond Pull over
™= A415 | - 3 3 Ball, post TC. Post stress - - 3/9/0 3/9/0 3/9/0
1x
JEDEC
JESD22-
Al104 Temperature 1000
TC A2 | 3 70 Cycle -65CH50C Cycles 3721000 3/210/0 3/210/0
Appendix
3
SAM Analysis, Review for
™ A421 3 22 post TC, 2X it Completed 306610 3/66/0 3/66/0
T | A422]- 3 1 CrossSechon, | Poststess | . o0y |- ani 3310 a3

post TC, 2X Cross section

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20241217010.2



Min
Test 851
.
TC 3 3

A423 | -

‘Wire Bond

Bond Pull over

Shear, post TC,
2%

e = Qual Device: QBS Reference: QBS Reference: QBS Reference:
LMV341QDCKRQ1 | TLV7031QDCKRQL | SN74AXCITASQDCKROL | TPS229190DCKRQL
- - 38i0 3810 3/80

Post stress

TC Ad24 | - 3 3 Stitch, post TC, | Poststress 3mi0 3910 3/800
2X
Bond Pull over
TC A425 | - 3 3 Ball, post TC, Post stress 3/3/0 31910 3/9/0
2%
JEDEC High 1000
HTSL | AG.1 JESD22- | 3 45 Temperature 150C H 3123110 31350 3/135/0
Al03 Storage Life aat
HTSL | AB11 | - 3 1 Cross Sacion, | Poststess | ooy | . a0 amm 3
i post HTSL, 1X cross section
JEDEC High 2000
HTSL | AG.2 JESD22- | 3 44 Temperature 150C H 3122800 3nazn 313210
A103 Storage Life Ll
HTSL | A621 | - 3 1 Cross Section, | Poststress | &0 oyerey | R 330 a0
S post HTSL, 2X cross section
Test Group C - Package Assembly Integrity Tests
AEC Minimum of &
WwBes | c1 0100- 1 a0 Wiire Bond devices, 30 | yypq 1/30/0 900 2300 3/90/0
001 Shear wires
Cpk>1.67
MiL- Minimum of &
STDB&3 devices, 30
WBFP | C2 Method 30 Wire Bond Pull L] Wires 17300 3900 35900 3/80/0
2011 Cpk>1.67
* 0QBS: Qual By Similarity
* Qual Device LMV341QDCKRQL1 is qualified at MSL1 260C
Preconditioning was performed for Autoclave, Unbiased HAST, THB/Biased HAST, Temp 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 : -55C125C/700 Cycles and -65C/150C/500 Cycles

Ambi op ing Te e by ive 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 I) : -40C to +85C
E1(TEST): E ical test temp of Qual (High according to Grade level):

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

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

Ti Qualification ID: R-CHG-2305-005

ZVEI IDs: SEM-DE-03, SEM-PW-02, SEM-PW-09, SEM-PW-14, SEM-PA-05, SEM-PA-07, SEM-
PA-08, SEM-PA-11, SEM-PA-19, SEM-PS-04, SEM-TF-01, SEM-QG-01, SEM-PA-18, SEM-PA-13

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.

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

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20241217010.2



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. TI'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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