PCN Number: | 20240212000.1 | PCN Date: | February 16, 2024

Title: | Conversion to TSMC 0.6/0.5um Hybrid Process

Customer Contact: | Change Management team | Dept: | Quality Services

Proposed 1% |\ ¢ 5054 e March 17, 2024*
Ship Date: ay 16, reques_ts arc ,
accepted until:

*Sample requests received after March 17, 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 Material
Packing/Shipping/Labeling Test Process Wafer Fab Process

PCN Details

Description of Change:

This change notification is to announce the conversion from the current TSMC 0.6um back
end metallization/REB Etch Back process to the TSMC 0.5um Tungsten plug back end
process for the selected devices listed in the “Product Affected” section.

Change From Change To
0.6um TSMC Backend Process 0.5um TSMC Backend Process
IMD layer: PEOX + SOG DEP+ PEOX IMD layer: PEOX+SACVD-
Metal: Ti / AISiCu / TiN OX+PEOX+SO0G dep. & Etch back+PEOX
Metal: Via Plug TiN/WCVD/AICu /TiN

Reason for Change:

Quality Improvement.

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

None.

Changes to product identification resulting from this notification:

None.

Product Affected:

INA331AIDGKR INA331AIDGKTG4 INA331IDGKTG4 OPA2348AIDR

INA331AIDGKT INA331IDGKT INA331-W XINA331IRUCR

Qualification Results

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

QBS Product QBS Package

JEDEC I
pC ar | ST 3 77 | Precondifioning | MSL1260C | - 1/Pass 1Pass . 1Pass 3Pass - 3Pmss

All3

JEDEC J-
5TD-020
JESD22-
All3

JEDEC
HAST Az JESDZZ- 3 el Bimsed HAST 130C/ESMRH 7T 2770 T 17T 2310 LT
2110 Haurs
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TestSpec

557
Lot

Test Name

Duration

Qual Device:

OPA2343AQDRQL

QBS Package
eference:
UCCZECSEHODRQL

QBS Process
Reference:

OPASSEAQDEVRQL

QBS Package
Reference:
TLVZS14Q0RQL

QES Package
Reference:

QBS Product
eference:
SNESHVD17S1AQDRQL | OPA343AQDRQL

QBS Package
Reference:
BNT4AHCTZ44QDWRQL

ACIHAST A3
ACIHAST A3
TC AL
TC-EF ad
HTSL AE
HTSL AE

JEDEC
JESD22-
AlOZIJEDEC
JESDZZ-
Al13

JEDEC
JESD22-
AlOZIJEDEC
JESD22-
Al13

JEDEC
JESCaz-
AlDdand
Agpendicd

MIL-5TD833
Methed 2011

JEDEC
JESD22-
A103

JEDEC
JESD22-
Al103

3

3

1

7

7

n

43

Autcclave

Unbiased HAST

Temperatre.
Cyele

PestTema
Cycle Band Pull
High
Temperatre.
Storage Lite
High
Temparatre
Storage Life

121C/1Spsip

130C/E5MRH

-65CM50C

150C

175C

L
Haurs

o6
Haurs

Cycles

1000
Haurs

500
Haurs

1770

1770

150

1450

430810

I

I

114580

1

1

158

sy

32310

32310

114510

113000

3”310

3”310

350

31350

Test Group B - Accelerated Lifetime Simulation Tests

HTOL

HTOL

HTOL

ELFR

Bl

Bl

Bl

Bz

JEDEC
JESD22-
A105

JEDEC
JESD22-
Al03
JEDEC
JESD22-
A105

AEC QL00-
08

3

3

7

77

7

800

Life Test

Life Tast

Life Test

Enrly Life

Failure Rase

125C

150C

125C

1000
Haurs

480
Haurs

500
Haurs

48

Haurs

1770

1770

I

1

21540

1770

- - BT - - - -

Test Group C - Package Assembly Integrity Tests

WBS

sD

sD

s}

cL

cz

c3

c3

c4

AEC Q100-
001

MIL-5TD853
Methed 2011

JEDEC J-
S§TD002

JEDEC J-
sTD-002

JEDEC
JESD22-
B100and
B108

1

]

15

15

0

Wire Band
Shear

Wire Band Pull

PB Sclderakility

FB-Free
Solderaiifiny

Bhysical
Dimensicns

Minimum of 5
devices, 30
wires
CpksL167

Minimum of 5
devices, 30
wires
CpksL167

295% Lead
Coverage

»85% Lead
Coverage

Cpke167

Wires

Wires

1300

1300

11100

3800

313010

1300

100

1508

1508

1158

1158

FE0

3/2280

3/2280

30300

3800

3800

35350

3450

31300

Test Group D - Die Fabrication Reliability Tests

Test Spec

557
Lot

Test Name

Duration

Qual Device:
OPA2343AQDROL

QES Package
Reference:

SNESHVD1TE1AQDRQL

QBS Product

Reference:

QBS Package
Reference:

OPA34EAQDRQL | SNT4AHCTZ44QDWRQL

EM

TODE

ETI

sM

238

D2

=2

D5

JESDEL

JESD35

JESDEN &
28

Elecromigration

Time
Dependent
Dielectric

Hat Carier
Injectian

Bias
Temperature
Inssability

Stresz Migraian

Completed Per
Process
Technalogy
Requirements

Completed Per
Process
Technalogy

QBS Package QBS Process QBS Package
eference: Reference: Reference:
UCC25CS6HQDRYL | OPAISEAQDEVRGL | TLVZS14QDRQL
Camplese, Completed Per 5""""'“" Far
Process Tachnology | Process Techrology - oo
Requirsments
Complem=d Per Completd Fer g"""p'“" Far
Brocess Tachnalagy | Frocess Tachnology T::::’Ingy

Complet=d Per

Camgleizd Per

Completed Per

Requiremants

Completd Per

Compleiad Par Process
Technalagy
Aequirements

Comple=d Per Process
Technalagy
A=quirements

Campletzd Per Process

Completed Fer
Process
Techrelogy
Reguirements

Completed Fer
rocess

Technelogy

Requireman:s

Completesd Fer

Completed Par Process
Technelegy
Requiraments

Completmd PerProcess
Technclegy
Requiraments

Completed PerProcess
Technology

Brocess Arocess Brocess
i Srocess Technglagy | Pracess Technalogy Technalagy
Completed Per Camplesed Per Completed Per Complemd Per ¢ lted Par Process | SOMPleted Per
Precess Proczss Pracess
sy Process Technolagy | Pracess Techralogy | [1oior Technalagy ey

™ Re=quirements Requiremens " Requirements "
Requiremen:s Reguiremen:s Requiremen:s

Completzd Per
Process
Technalogy

i =

Camgletzd Per
Bracess Technalagy

Completed Per
Process Technology

Completed Par
rocess

Technelogy

Reguirsmanis

Campletzd Per Process
Tachnalagy
Requirements

Completed Per
Process
Technelogy
Reguirsmanss

Completed ParBrocess
Technolegy
Requirsments

Completed PerProcess
Tachnelegy
Requirsments

Test Group E - Electrical Verification Tests

ED

ES

AEC QL00-
002
AEC QL00-
002
AEC QL00-
002
AEC QL00-
002

AEC QL00-
011

AEC QL00-
011

AEC QL00-
011
AEC QL00-
004

AEC QL00-
009

1

3

]

ESD HEM

ESD HEM

ESD HEM

ESD HEM

ESD CDM

ESD CDM

ESD CDM

Laich-Up

Elecrical
Distributions

Per AEC
Q100004

Cpks167
Room, hot,
and cold

16000
Volts:

2000
Volts:

2500
Volts:

4000
Volts:

1500
Volts:

2000
Volts:

500
Volts:

130

130

1778

1300

3m

3m

19010

900

300

uzn

160

390/0

3804

Additional Tests

The fallewing are equivalert HTSL cptions based an an achvation energy of 0.7¢
The fallewing are equivalent Temp Cycle options per JESDAT : SSC/A25C/T00 Cycles and -55C/51C/S00 Cycles

Texas Instruments Incorporated

Precondiioning was periarmed far Autoclave, Unkinsed HAST, THS/Binsed HAST, Temperature Cycie, Thermal Shock, and HTSL, as applicable
The following are equivalent HTOL opions based on an acivation energy of 0.7eV : 125C/1k Haurs, 140C/480 Hours, 150C/300 Hours, and 155C/240 Haurs

150Gk Hours, and 170C/20 Haurs
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Ambiznt Operating Tempansture by Automotive Grade Level:

Grade O (or Ejz 40C o +150C
Grade 1 (or Q) -40C to +135C
Grade 2 (or T)z 40C o +105C
Grade 3 (or [} : -400 oo +E5C

E1 (TEST): Electrical test temperstures of Qual samples (High tempemture scconding to Grade lewel):

& RoamiHat'Celd : HTOL, ED
* HoamiHot: THE S HAST, TG/ PTC, HTEL, ELFR, ESD & LU
* Roam : 400uHAST

Quality and Ervironments] dets is awvmilable st Tl's external Web site: bigpafesas i ogm!

TI Qualificasion ID: R-CHE-2301-04E

Qualification Results

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

sit Qual Device: QBES Reference: QBS Reference:
nm [NA331DEKT OPA356AQDBYRQL OPAZ4SAIDCKR

HAST Biased HAST 130C/235%RH 96 Hours 323100
UHAST A3 Autoclave 121Ci15psig 96 Hours - 3/230/0 1770
TC A4 Temperature Cycle -65C/150C 500 Cycles - 3723000 1770
HTSL A High Temperature Storage Life 175C 500 Hours - 1/45/0
HTOL B1 Life Test 125C 1000 Hours - 323100
ELFR B2 Early Life Failure Rate 125C 48 Hours - 3/2400/0
ESD E2 ESD CDM - 500 Volts 17310 1/3/0 1/3/0
ESD E2 ESD HEM - 2000 volts 1/310 1/3/0 1/3/0
LU E4 Latch-Up Per JESDTS - /310 1/6/0 1/6/0
CHAR E5 Electrical Characterization Per Datasheet - 1/30/0 3/90/0 1/30/0
Parameters

* (QBS: Qual By Similarity
* Qual Device INA331IDGKT is qualified at MSL2 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 oplions based on an activation energy of 0.7eV : 150CAk Hours, and 170C/420 Hours
# The following are equivalent Temp Cycle options per JESD47 : -55C/125C/700 Cycles and -65C/150C/500 Cycles

Quality and Environmental data is available at TI's external Web site: hitp fww ii.com/

Tl Qualificaion ID: R-CHG-2210-015

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

IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES
(INCLUDING REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY
INFORMATION, AND OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES,
EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY
INTELLECTUAL PROPERTY RIGHTS.
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These resources are intended for skilled developers designing with Tl products. You are solely responsible
for (1) selecting the appropriate Tl products for your application, (2) designing, validating and testing your
application, and (3) ensuring your application meets applicable standards, and any other safety, security, or
other requirements. These resources are subject to change without notice. Tl grants you permission to use
these resources only for development of an application that uses the Tl products described in the resource.
Other reproduction and display of these resources is prohibited. No license is granted to any other Ti
intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for,
and you will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and
liabilities arising out of your use of these resources.

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

applicable terms available either on ti.com or provided in conjunction with such Tl products. 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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