J-'zr; Texas

INSTRUMENTS 12500 TI Boulevard, MS 8640, Dallas, Texas 75243

PCN# 20240806005.2
Qualification of FFAB using qualified Process Technology, Die Revision, and
Assembly BOM options for select devices
Change Notification / Sample Request

Date: August 06, 2024
To: MOUSER PCN

Dear Customer:

This is an announcement of a change to a device that is currently offered by Texas
Instruments (TI). The details of this change are on the following pages, and are in alignment
with our standard product change notification (PCN) process.

TI requires acknowledgement of receipt of this notification within 30 days of the date of this
notice. Lack of acknowledgement of this notice within 30 days constitutes acceptance and
approval of this change. If samples or additional data are required, requests must be received
within 30 days of this notification, given that samples are not built ahead of the change.

The Proposed First Ship date in this PCN letter is the earliest possible date that customers
could receive the changed material. It is our commitment that the changed device will not
ship before that date. If samples are requested within the 30 day sample request window,
customers will still have 30-days to complete their evaluation regardless of the proposed 1st
ship date.

This particular PCN is related to TI's multiyear transition plan for our two remaining factories
with 150-millimeter production (DFAB in Dallas, Texas, and SFAB in Sherman, Texas). DFAB
will remain open, but will focus on 200-mm production, with a smaller set of technologies.
SFAB will close no earlier than 2024 and no later than 2025. As referenced in the “reason for
change” below, these changes are part of our multiyear plan to transition these products to
newer, more efficient manufacturing processes and technologies, underscoring our
commitment to product longevity and supply continuity.

For questions regarding this notice or to provide acknowledgement of this PCN, you may
contact your local Field Sales Representative or the Change Management team. For sample
requests or sample related questions, contact your local Field Sales Representative. As
always, we thank you for your continued business.

Change Management Team
SC Business Services
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20240806005.2
Attachment: 1

Products Affected:

The devices listed on this page are a subset of the complete list of affected devices. According
to our records, you have recently purchased these devices. The corresponding customer part
number is also listed, if available.

DEVICE CUSTOMER PART NUMBER

INA148QDRQ1 NULL

Technical details of this Product Change follow on the next page(s).

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20240806005.2



PCN Number:

| 20240806005.2

| PCN Date:

| August 06, 2024

Title:

Qualification of FFAB using qualified Process Technology, Die Revision, and
Assembly BOM options for select devices

Customer Contact:

Change Management team | Dept:

Quality Services

Proposed 1 Ship
Date:

February 02, 2025

Sample requests
accepted until:

September 05,
2024*

*Sample requests received after September 05, 2024 will not be supported.

Change Type:

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

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

PCN Details

Description of Change:

Texas Instruments is pleased to announce the addition of FFAB using the BICOM3XHV
qualified process technology and additional Assembly BOM options for the devices listed

below.
Current Fab Site Additional Fab Site
Current Fab Process Wafer Additional Process Wafer
Site Diameter Fab Site Diameter
SFAB JIBB 150 mm FFAB BICOM3XHV 200 mm

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

Construction differences are as follows:

Current Proposed
Wire diam/type 1.2mil Au 1.0mil Cu
Mount compound 4205846 4147858
Mold compound 4209640 4226323
Device marking TI logo, pin 1 stripe TI letters, pin 1 dot

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
and 200-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:
o Chip Site Origin Chip Site Country R .

Chip Site Code (20L) Code (21L) Chip Site City

SH-BIP-1 SHE USA Sherman
FR-BIP-1 TID DEU Freising

Texas Instruments Incorporated

TI Information - Selective Disclosure

PCN# 20240806005.2




Die Rev:

Current New

Die Rev [2P]

Die Rev [2P]

C

A

Sample product shipping label (not actual product label)

TEXxAs
INSTRUMENTS
MADE IN: Maladysia

: 20:

MSL '2 /260C/1 YEAR
MSL 1 /235C/UNLIM
OPT:

LBL: 54 (L)70:1750

SEAL DT
03/29/04

(17) SN74LSO7NSR
(@ 2000 (o) 0336

31T)LOT: 3959047MLA
4W) TKY (1T) 7523483812
P

2P) REV: V) —B039S
1L) CCO:USA
23L) ACO:MYS

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

Product Affected:

INA148QDRQ1

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

TI.com

Tl Information
Selective Disclosure

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

Redbull INA148QDRQL, Grade 1, AEC Q100J, Q006 assembled in MLA

Approve Date 20-June-2024

Product Attributes
Qual Device: Qual Device: QBS Package Reference: | QBS Process Reference: | (QBS Product Reference: | QBS Froduct Reference: | (QBS Package Reference:
INAT4BQDRO1 | INA148QDROL SN74HCS74QDRQ1 OPA1662 AIDGKRQL OPA1612AQDRQL OPA2863QDRQ1 SNESHVDA195QDROL

Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range (C) 400125 4010 125 40w 125 4010125 40125 201125 40125
Product Function Signal Chain Signal Chain Logic Signal Chain Signal Chain Signal Chain Interface
‘Wafer Fab Supplier FR-BIF-1 FR-BIP-1 RFAB FR-BIP-1 FR-BIP-1 FR-BIP-1, FR-BIP-1 CFRAB
Assembly Site MLA MLA MLA ASESHAT MLA MLA MLA
Package Group S0IC SQIC S0IC VSE0P S0IC S0IC S0IC
Package Designator D D D DGK D =] D
Fin Count 8 8 14 8 8 8 8

* QBS: Qual By Similarity

= Qual Device INAL48QDRQL is qualified at MSL1 260C

= Qual Device INA148QDRQL is qualified at MSL1 260C

Qualification Results
Data Displayed as: Number of lots / Total sample size / Total failed
. _ S Package QBS Process QBS Product QBS Product QBS Package
Min Qual Device: Qual Device: e H - . - .
Type # Test Spec Lot Isg;l Test N Condition FTEoT Reference: Reference: Reference: Reference: Reference:
Qy INA1450DROL | INA1BQDROL | o7ai0574QDROL | OPA1662AIDGKRQL | OPA1612AQ0DR0L | OPAZE630DRO1 | SNESHVDA1SS0DROL
Test Group A - Accelerated Environment Stress Tests
JEDEC J-
FC A SO0 '3 77 Frecondiioning | MSL1260C 310500 00 00
Al13

Texas Instruments Incorporated
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TestSpec

TestName

Qual Device:
Condition

INA1ASODRQ1

QES Package

Qual Device: e

—
HALIZQOROL SNTAHCSTA0DRO1

QBS Process
Reference:

OPA1662AIDGKROQ1

QES Product
Reference:

QES Product
Reference:

OPA1612AQDRQ1 | OPA2863QDRQL

QBS Package
Reference:

SNESHVDA1950DR0O1

FC AL Jeense. 2 77 Precondiioning MSL2 260C | - - - - 00 3015/ -
A113
JEDEC %
HAST a2 | JESDZZ- 3 77 BiasedHAST  130C/B3%RH - 1777 32310 2310 32310 3z3L0
110 Hours
JEDEC
JESDZ2- %
ACIUHAST A3 ALOZJEDEC 32 77 Autoclave 121C5psig | - - 3230 2310 - 3IEILN
jours
JESDZ2-
a118
JEDEC
JESDZ2- .
ACIUHAST A3 ALOZJEDEC 3 77 Unbissed HAST 130CI85%RH | - 1770 32310 323100 -
jours
JESDZ2-
Al1B
JEDEC
JESD22- Temperaure 500
i A Rl 3 T Gk SSCASIC | T - - - 37310 - 3IE3IL0
Appendc 2
y MIL-STDEEZ Post Temp R . A R R s
TC-BP Ad Method 2011 L 3 Cycle Bond Pull e
JEDEC High =00
HTSL A6 JESDZZ- 1 15 Temperawre 175C & 1500 - - 114540 - 11450
A103 Swrmge Life aurs

Test Group B - Accelerated Lifetime Simulation Tests

JEDEC 1000
HTOL Bl JESDZZ- 3 T Life Test 125C H - - 7o 312310 - 32310
ioe ours
JEDEC E
HTOL Bl JESDZZ- 3 7 Life Test 130C H - i - 32310 -
aurs
Alog
AEC Q100- Early Life 48
ELFR BZ 008 3 300 Failure Rate 125C Haurs - - - 31240010 3724000 3240000

Test Group C - Package Assembly Integrity Tests

Minimum of 5

AEC Q100- ‘Wire Bond devices. 30
WES o1 B 1 3p | QreB denc Wies - 1300 900 1300 39901 3800
CpkeL 67
Minimum of 5
weP cz | MLSTDEI 30 WieBondPul 3R 30 gL 1300 3900 1300 900 E
Methed 2011 wires
Cple1 67
JEDEC -  >85% Lead
B o B 1 15 PESodenabiy ool oS- - - 3450 11510 1150
JEDEC - PE-Free 95% Lead
0 = STD-002 L 15 Solderability Coverage - s - 3430 1asm 5o
JEDEC
FD ca  JESD2Z 3 1g  Physical Cpk=1 67 - . 11100 3300 1100 3300 300
B100and Dimensions
B108

Type

Test Spec

Min

Lot

Test Name

Qual Device:

QBS Package

Qual Device: BEi =

QBS Process
Reference:

QBS Product
Reference:

QBS Product
Reference:

Lot
Quy

NA1480DRQ1

-
HALISQORQL SNT4HCSTAQDROL | OPAL662AIDGKROL

OPA1612AQDRQ1 | OPA2863QDRAL

Test Group D - Die Fabrication Reliability Tests

QBS Package
Reference:

SNESHVDAL1250DRO1

S;’;‘:':s‘“ Per g“'"";"“ PEr | Completed Per Completed Per gﬁ]’é‘i@s"“ Per g;ﬂz';fd Per | Completed PerProcess
EM D1 | JESDEL - - Elecwomigraton - - ore: Process Technology  Process Technology Technology
Reguirsments Reguirements Requirements Requirements
Time Completzd Per  CompletedPer | oo i Completed Pr Completed Per Complemd Per o per Process
f— [ — Depandent Procesz Process s ectoniony | B = Procass rocess i
- - Dielectric - - Technology Technolagy rocess [echnofogy | Frocess 1ECANSIOOY  tornnglogy Technology echnology
Breakdown qui equirzments qui uirements
Completed Per | Completed Per Completed Per Completed Per
. oy | JESDE0R Hot Carier Process Frocess Comeletd Per Completed et Frocess Process Completed Per Frocess
28 - - Injection - Technalogy Technolagy rocess rocess =chnalogy
Bias pcr';’g‘g':s"“’ Per g“'""l’:"*” Per | Completed Per Completed Per g::ie:d Per g::z:fd Per Completsd Fer Frocess
BTl ba - - - LZ’L'L’?I'}:;”'E - - Technology Technology Process Technalogy  Process Technoloqy o000y Technology Technology
PC:;TSI::H Per c"'"pimd Per Completed Per Completed Per chl?s;efd Per g::?:fd Per Completed Per Process
=M D5 - - - Stress Migration - - Tethnoiogy Temthmmgy Process Technology  Process Technalogy  TLeiees, Tethnaioay Technolagy

Test Group E - Electrical Verification Tests

) E2 pERQUE 3 ESD HEM . P E - - . - 130
ESD =3 QEZC Que- 3 ESD HBM - tgﬂf” - - - - - 130
50 B2 pECQUE ;g ESD HEM . b 11210 - . - - -
ESD B2 GECQIOD- 4 3 ESD HEM - fro . 130 . 130 130 -
ESD E2 ;‘EZC Q- 3 ESD HEM - igﬂ: - - - - - 110
£5D E3 QlElc Q- 3 ESD COM - i‘gﬂg - - - - - 120
) g pEEQMO g ESDCDM . o 1310 130 . 130 130 -

w - QElIEf Quoo- 5 Latch-Up SEIB‘S%% . 1310 10 - wein 160 1s0
B s FR s s gmmL Hel S : S e

Additional Tests

Preconditioning was periammed for Autoclave, Unbiased HAST, THE/Biased HAST, Temperature Cycle, Thermal Shock, and HTSL, as spplicatle
The following are eguivalent HTOL options based on an acfvation snergy of 0. 72V - 125C1k Hours, 140C/480 Hours, 150C/300 Hours, and 155C/240 Hours
The following are eguivalent HTEL options based on an aciivation energy of 0.7V - 150C/1k Hours, and 170CM20 Hours

The following are eguivalent Temp Cycle options per JESDAT - -55C/125C/700 Cycles and -55C1150C/500 Cycles

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20240806005.2



Ambient Operating Temperature by &utomotive Grade Level:

® Grade O (or Ej: -40C 1o +150C
®* Grade 1 (ar Q) -40C o +125C
* Grade 2 (or T): -40C 1o +105C
® Grade 3 (or [} - -40C o +85C

E1 [TEST): Electrical te=t temperstures of Qual samples (High temperature according to Grade level):

® Room/Hat'Cold : HTOL, ED
® Room/Hat: THE ! HAST, TC S PTC, HTSL, ELFR, EED & LU

& Room : ACIUHAST

Quality and Environmental data is available at T's external Web site: hip A ti.comd

Tl Qualification ID: R-CHG-2209-087

Automotive Qualification Summary
(As per AEC and JEDEC Guidelines)

QO06 {SOIC} at {MLA}
Approve Date 20-June-2024

QBS Process
Reference:

DOPA1GEZAIDGKROL

Tl Information
Selective Disclosure

0BS Package
Reference:

SNESHVDA195QDROL

Automotive Grade Level

Operating Temp Range (C)

Product Function
Wafer Fab Supplier
Assembly Site
Package Group
Package Designator

Pin Count

L 5517
Lot Test Name Condition Duration
Q Lot

Qual Device: | Qual Device: Qgg:::";?e
INA143QDRO1 | INAL4SQDROL | g7 4c5740DROL
Grade 1 Grade 1 Grade 1
-40 to 125 -40to 125 -401to 125
SignalChain  Signal Chain  Logic
FR-BIP-1 FR-BIP-1 RFAE
MLA MLA MLA
S0IC S0IC s0IC
D D D
8 = 14

Grade 1

-40 10 125
Signal Chain
FR-BIP-1
ASESHAT
WEEO0P
DGK

-]

Qualification Results

QBS Product QBS Product
Reference: Reference:
OPA1612AQDROL OPA2862QDROQL
Grade 1 Grade 1
-4010 125 -0t 125
Signal Chain Signal Chain
FR-BIP-1 FR-EIP-1, FR-BIP-1
MLA MLA
S0IC S0IC
D D
g 8

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

Qual Device:

INA148Q0DRO1

Qual Device:

QES Reference:

QES Reference:

QBES Reference:

Grade 1
-401t0 125
Interface
CRAB
MLA

s0IC

QES Reference:
SNE5HVDA155QDRO:

Test Group A - Accelerated Environment Stress Tests

JEDEC

J-5TD-

PC Al 0z0

JESD22-

ALLZ

Texas Instruments Incorporated

3 7

Preconditioning = MSL1 260C -

3/1050/0 3Pass

TI Information - Selective Disclosure

PCN# 20240806005.2



- - Qual Device: Qual Device: QBS Reference QBS Reference: QBS Reference: QEBES Reference:
T Condition | Duration | sy 430DROL | INAL4BQDRQL | SN7AHCS7AQDROL | OPAL612AQDROL | OPA2863QDRQ1 | SNESHVDA195QDROL
7 Preconditioning | MSL2 260C - - - - 3/815/0 -
PC AL 3 22 SAMPrecon | Reviewfor | 20660 660 - 26610 -
Pre delamination
PC AL2 3 |z 3AMPrecon | Reviewfor 3660 306610 - 306610 -
Post delamination
JEDEC
HAST A21 JESD22- 2 77 Biased HAST 130C/85%RH 96 Hours - 22310 - 22310 -
ALLD
Cross Section, | Poststress
HAST AZ12 E 1 postbHAST, 1X | cross section Completed - 330 - - -
Wire Bond
HAST AZ13 3 3 Shear, post Poststress - - 3190 - - -
BHAST, 1%
Bond Pull over
HAST AZ14 E 3 Stitch, post Poststress - - 3/9/0 - - -
BHAST, 1X
Bond Pull over
HAST AZ15 E 3 Ball, post Poststress - - 3/9/0 - - -
bHAST, 1X
JEDEC
HAST A22 JESD22- | 2 70 Biased HAST 130C/85%RH | 192 Hours - 3zioo - 32100 -
ALLD
SAM Analysis, | Review for R R R
HAS AZ221 3 22 postbHAST 2X | delamination Completad 3660 3860
Cross Section, | Fostsress
HAST A2232 E 1 postbHAST, 2X | cross section Completed - 330 - 320 -
Wire Bond
HAST A223 3 3 Shear, post Poststress - - 3/9/0 - 3/9/0 -
BHAST, 2X
Bond Pull over
HAST AzZ24 E 3 Stitch, post Poststress - - 3/9/0 - 3/9/0 -
bBHAST, 2X
Bond Pull over
HAST AZ225 E 3 Ball, post Poststress - - 3/9/0 - 3/9/0 -
BHAST, 2X
SAM Analysis, Review for
TC A1 3 2 postTC 1X delamination Completed S/B6M0 3660 - - -
Cross Section, Poststress
TC A412 E 1 postTC. 1% cross secion Completed 230 330 - - -
. - Qual Device: Qual Device: QBS Reference: QES Reference: QBS Reference: QBES Reference:
LA Condition | Duration | 1 480DRO1 | INAL4BQDROL | SN7AHCS7AQDROL | OPA1612AQDROL | OPAZ263QDRQL | SNE5HVDAIS5QDROL
Wire Bond
TC A413 3 3 Shear, postTC. | Poststress - 3mn =l - - -
1x
Bond Pull over
TC Ad414 3 3 Stitch, post TC, | Postsress - =l 31540 - - -
1
Bond Pull over
TC A415 2 k] Ball, post TC, Poststress - 2o 21040 - - -
X
JEDEC
JESD22-
TC a2z A0 3 7q | EMREEME | geppmpc 1000 2100 32100 - 3121010 -
and Cycle Cydles
Appendix
3
SAM Analysis, Review for
TC Ad421 3 2, postTC, 2X delamination Completad 2660 Ell=lil] - 37660 -
Cross Section, Poststrass
TC A422 3 1 postTC, 2X Cross section Completad 330 31300 - 330 -
‘Wire Bond
TC A4Z3 3 3 Shear, postTC. | Poststress - 3mn =l - 3790 -
2X
Bond Pull over
TC A424 E 3 Stitch, post TC, | Poststress - 200 319/0 - e -
X
Bond Pull over
TC Ad425 3 3 Ball, post TC, Poststress - 3L 31940 - 3790 -
2X
JEDEC High
HTSL A61 JESDZ22- 3 45 Temperature 175C 500 Hours | 1/50/0 - - - - -
AlD3 Storage Life
Cross Section, | Poststress
HTSL A611 3 1 postHTSL, 1X Cross section Completed | 1170 - 31300 - - -
JEDEC High 2000
HTSL A62 JESD22- | 32 44 Temperature 150C H - 3r3zo - 313z -
ALDZ Swrage Life aurs
JEDEC High 1000
HTSL A62 JESD22- | 3 44 Temperature 175C Hours /4910 - - - - -
Al03 Storage Life
Cross Section, | Poststress
HTSL AB21 - E 1 postHTSL, 2X | cross section Completed | /L0 - 330 - 330 -
Test Group C - Package Assembly Integrity Tests
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Minimum of 5
Wire Bond devices, 30
Shear wires

Cph=1 67

Min -
Test 857 §iti - Qual Device: QBES Reference: QBES Reference: QBS Reference: QES Reference:
i : RIAIAEOORAL | MALSQOROL | SIMHESIA00ROL | SPAIGIZAQDROL | OPRZSE300RGL
WBS Cl 30

AEC
Q100- 1
001

Wires - 1300 3900 1300 3/30/0 3/90/0

MIL- Minimum of 5
sSTDEE3 . \ o devices, 30
Method 1 30 ‘Wire Bond Pull wires

2011 Cpk=167

WBF C2Z Wires - 1300 3900 1300 3/30/0 3/90/0

* (QBS5: Qual By Similarity
Qual Device INA14BQDRQ1 is qualified atMSL1 260C
Qual Device INA14BQDRQ1 is qualified atMSL1 260C

* Preconditioning was performed for Autoclave, 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 0.7eV : 125C/ 1k Hours. 140C/480 Hours, 150C/300 Hours, and 155C/240 Hours
The following are equivalent HTSL options based on an actvation energy of 0.7eV - 150C 1k Hours, and LT0C/420 Hours

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

Ambient Op ing Temp by ive Grade Level:

#* Grade 0{or E): -40C to +150C

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

RoomHot/Cold : HTOL, ED
Room/Hot : THE / HAST, TC/ PTC, HTSL, ELFR, EED & LU
* Room : ACUHAST

Quality and Environmental data is available at TI's external Web site: hitpafwwticom/

Tl Qualification ID: R-CHG-2200-087

ZVEI ID's: SEM-DE-01, SEM-DE-02, SEM-DE-03, SEM-PW-02, SEM-PW-09, SEM-PW-13, SEM-
PA-08, SEM-PA-05, SEM-PA-11, 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
these resources only for development of an application that uses the Tl products described in the resource.
Other reproduction and display of these resources is prohibited. No license is granted to any other Tl
intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for,
and you will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and
liabilities arising out of your use of these resources.

TI’s products are provided subject to TI's Terms of Sale (www.ti.com/legal/termsofsale.html) or other

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