October 13,

PCN Number: 20231011004.2 PCN Date: 2023

Title: | Qualification of Cu as an alternate bond wire for select devices

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

Proposed 1% Ship Date: | Apr 12, 2024 Sample Requests |\ 15 5053«
accepted until:

*Sample requests received after Nov 12, 2023 will not be supported.

[ ] | Assembly Site L1 | Design [ 1 | wafer Bump Material
X | Assembly Process [ ] | Data Sheet [l | wafer Bump Process
X | Assembly Materials L] [ part number change L] | wafer Fab Site

L] | Mechanical Specification [] | Test Site L] | wafer Fab Material
[ ] | Packing/Shipping/Labeling [l | Test Process L] | wafer Fab Process

PCN Details

Description of Change:

Texas Instruments is pleased to announce the qualification of nhew assembly material set to add
Cu as an additional bond wire option for devices listed in “Product affected” section below.
Devices will remain in current assembly facility and piece part changes as follows:

What Current Additional
Bond wire type/Diameter Au, 0.96 mils Cu, 0.80 mil

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
X No Change X No Change > No Change X No Change
Changes to product identification resulting from this PCN:
None
Product Affected:

| AMC3301QDWERQ1 | AMC3302QDWERQ1 | AMC3330QDWERQ1 | AMC3336QDWERQ1 |
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Qualification Report

Automotive New Product Qualification Summary
(As per AEC-Q100 and JEDEC Guidelines)
Approve Date 07-September -2023

Product Attributes

Qual Device: QBS Process Reference: QBS Process Reference: QBS Product Reference:
AMC3311Q0DWERQL ISOT741FQDWOL AMC1305M25QDWRQL AMC131M03QDFMRQL
Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range [C) 4010 125 -40 to 125 =40 to 125 4010 125
Product Function Signal Chain Interface Signal Chain Signal Chain
Water Fab Supplier MHE, AIZL, AIZL), MHB MHE, MHE DP1DMS, DP1DMS, AIZU DMOSE, MHE, MHE
Assembly Site TAl TAl TAl TAl
Package Group S0IC S0IC S50I1C SOiIC
Package Designator DWE Dw oW DFM
Pin Count 16 16 16 20

QBS: Qual By Similarity
Qual Device AMC3311QDWERQ1 is qualified at MSL3 260C

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

L QBS Process QBS Process QBS Product
?_ﬁ: Test Name Condition Duration AMCB".ll $;$EIRQ1 Reference: Reference: Reference:
SRRt TS | 1IS07741FQDWOL | AMC1305M25QDWRQL | AMC131MO3QDEMRQL

Type Test Spec

Test Group A - Accelerated Environment Stress Tests

JEDEC J-
STD-020 - ] ]
PC Al JESD22- 3 T Preconditioning = MSL3 260C No Fails = = No Fails
All3
JEDEC 264
HAST AZ JESDZ22- 3 77 Biased HAST 110C/85%RH Hours 1770 32310
Al10
JEDEC
JESD22- 264
ACIUHAST | A3 AL02JJEDEC | 3 77 Unbiased HAST | 110C/A5%RH Hours 32310 32310
JESD22-
Alll
JEDEC
JESD22- Temperature 500
TC Ad A104 and 3 77 Cycle -65C/150C Cycles 32310 32310
Appendix 3
MIL-STD&83 Post Temp
TC-80 A% | Method 2011 | 1 S Cycle Bond Pull i=n - - :
JEDEC High 500
HTSL AG JESD22- 1 45 Temperature 175C H 1/45/0 - - 371350
Al03 Siorage Life ours
Test Group B - Accelerated Lifetime Simulation Tests
JEDEC 1000
HTOL Bl JESD22- 1 I Life Test 125C - 32310 -
Hours
Al0E
JEDEC 408
HTOL Bl JESD22- 1 Il Life Test 150C - 32310 -
Hours
Al08
AEC Q100- Early Life 48
ELFR B2 Dog 1 T Failure Rate 125C Hours 324000 -
AEC Q100- Early Life 24
ELFR B2 8 1 I Eailure Rate 150C Hours 3240000 -

=1
=
.

Test Group C - Package Assembly Integrity Tests

Texas Instruments, Incorporated

TI Information - Selective Disclosure

PCN# 20231011004.2



e
Type Test Spec
Qty

AEC Q100- Wire Bond

Ves €L oon 1|3 shear
MIL-STDE83

WBP cz2 Method 2011 1 30 Wire Bond Pull
JEDEC J- .

sD c3 STD-002 1 15 PB Solderability
JEDEC J- PB-Free

so & swoz |1 15 | salderability
JEDEC
JESD22- Physical

FD ca B100 and 1 0 Dimensions
B108

Test Group D - Die Fabrication Reliability Tests

Minimum of &
devices, 30
wires
Cpk=1.67

Wires

Minimum of 5
devices, 30
wires
Cpk>1.67

Wires

>35% Lead
Coverage

>=35% Lead
Coverage

Cpk=167

3800

3800

33010

QBS Process
Reference:

. QBS Process
?j: Test Name Condition AMCB"; l[gl:\;\lu:;RQI Reference:
3
~ | 507 74A1IFODWOL | AMCI305SMZSODWROL

QBS Product
Reference:

AMC131IMOZODEMEOL

1150

1150

EM D1 JESDG1 Electromigration
Time
Dependent

TDDB D2 JESD35 Dielectric
Breakdown

JESDG0 & Hot Carrier

HC D3 28 Injection
Megative Bias

METI D4 Temperature
Instability

SM D5 Stress Migration

Test Group E - Electrical Verification Tests

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process
Technology
Requirements

Completed Per
Process
Technology
Requirements

Completed Per
Process
Technology
Requirements

Completad Per
Process
Technology
Requirements

Completed Per
Process
Technology
Requirements

Completed Per Process
Technology
Requirements

Completed Per Process
Technology
Requirements

Completed Per Process
Technology
Requirements

Completed Per Process
Technology
Requirements

Completed Per Process
Technology
Requirements

Completed Per Process
Technology
Requirements

Completed Per Process
Technology
Requirements

Completed Per Process
Technology
Requirements

Completed Per Process
Technalogy
Requirements

Completed Per Process
Technology
Requirements

ESD E2 ‘;gzc Qio0- |y 3 ESD HEM igﬁg 1/310

ESD E3 ‘Sflc Q0. 1y k] ESD CDM :,EIDE 130

LU E4 ‘ng Quoo- & Latch-Up S‘i%’;ilca " 16/0 -

ED Es | AECQLO0- 4 ap | Eectical gg:;:nlﬁ;r 900 -
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 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

El (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 Tl's external Web site: http://iwww.ti.com/
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Qualification Report
Automotive New Product Qualification Summary
(As per AEC-Q100 and JEDEC Guidelines)
Approve Date 26-September -2023

Product Attributes

BrenCe: s

Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range (C) -40 0 125 -40 10 126 4010 125 4080 125 -40 10 126 -40 10 125 4010 125
Product Function Signal Chair Signal Chain Interface Signal Chain Inesface Power Powes
Water Fab Supplier AlZU, AIZU, MHE, MHE AU MHE, MHE AlZU, AIZU, MHE, MHE DP1DME, DIP1DMS RFAR, RFABR RFAR, RFABR
Assembly Site TAl TRME ™ TAl Tal ™ ™
Package Group s0IC =0T SOIC s0IC S0IC SOIC SOIC
Package Designator D'WE DCK ow DWE DWE DWE DVE

Pin Count 16 & 18 16 16 ] 18

QBS: Qual By Similarity
Qual Device AMC3330QDWERQL is qualified at MSL3 260C

Qualification Results

PC Al

HAST A2

HAST A2

Precandisaning

Biased HAST

Biased HAST

MSL3 260C

110CAs%ARH

130CAsMRH

264
Hours

Hours

ann ann

ar3in

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

ACMUHAST | A2

ACIUHAST | A2

TC ad

TC-BF g

HTSL AB

JEDEC
JESD22-
AL02DEDEC | 3
JESD22-

Al18

JEDEC
JESD22-
AL02EDEC | 3
JESD22-

Al18

JEDEC
JESD22-
A104 and
Agpendix 3

JEDEC
JESD22-
A104 and
Agpendix 3

MIL-STDEE3 1
Meod 2011
JEDEC
JESD22- 1
AL0Z

Unbiased HAST

Unbiased HAST

Temperalure
Cycle

Temperalure
Cycle

Past Temp
Cycle Bond Pull

High
Temperatue
Swrage Life

110CAS%RH

130CAS%RH

-S5CNE0C

-GECAE0C

264
Haurs

96
Haurs

1000
Cyeles

500

Cyeles

620
Haurs

17ra

arzint

7310

anso

aran

HTOL B1
HTOL B1
ELFR a2

JEDEC
JESD22- a
A10E

JEDEC
JESD22- a
ALDE

AEC Q100-
ooa

Lite Test

Lite Test

Earty Life
Failure Rale

1000
Hours

408
Hours

48
Haurs

arzan 22310

Az’

/240000 27240000

WBsS c1
wep c2
sSD ca
Sh 3
FD c4

AEC Q100- 1
001

MIL-STDBE3
Memod 2011

JEDEC J-
STD-002

JEDEC J-
STD-002

JEDEC
JESD22-
B100 and
B108

Wire Bond
Shear

Wire Bond Pull

P& Soiderability

PB-Free
Salderability

Physical
Dimensicns

Miriirrrn ¢ 5
devices, 30
WTES

Cpk=1 67

Mirniirmm of §
devices, 30

wires
Cpk=167
060 Lead
Caverage

>05% Lead
Caverage

Cpk=1 67

Wines.

Wines.

1/300 38050
1/300 38050
1150
1150
11100

EM o1

JESDEL

Electramigration

Texas Instruments, Incorporated

Campleted Per

Camphatied Per Campletsd Per Procis Comphetsd Pes Campleted Per Comgleled Per Comglited Per
Process Technology | Pracess Technology Te!dLuEnlu Pracess Te Process Deess Process Technalogy
its ay Requinemerils Regui i
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Campleted Per
Pracess

Time:

Dependent Campleted Per Completed Per Comgleted Per Comgleted Per

Process Techinolagy | Process Technology | Process Technalogy | Frocess Technalogy

— QBS Process ge S Pack: S
Q ice: Reference: : e: Reference: R
Type Test Spec | Lot Candition o Qual DEU‘\&ERH]_ eference: s
\ QL
Qy INA21BAQDCKROL 41FQDWQL | AMCI3NIQDWERQY | ISOWTS41FQDWEQ] | TPSROS0QOWZROL | UCC12081QDVERQL
ToODB - .

Campleted Per Campleted Per

D2 | JESDIS - . Pracess Technolagy | Process Technology

e T‘“:‘"“"“")‘ Regquirements
[r— e Campletad Pes Campleted Per g“"_"":g"‘“ Per | completad Per Campleted Pes Compleled Par Compleled Par
HEL o3 - - Arner - - Process Technolagy | Process Technology | - 0o Pracess Technolagy | Process Technolagy | Process Technalogy | Process Technalogy
28 injection Technalogy - -
Reguirements
q
Negaiive Bias Completed Pes Completed Pes COmpRISEPE | Campleted Pes Campleted Per Comgleted Per Comgleied Per
NETI D4 - - - Tempesature - - Process Technolagy | Process Technolagy T:ll:::alu Pracess Technolagy | Process Technolagy | Process Technalogy | Process Technalogy
Ineetability Y i Requirements
q
Campieted Per Campleted Per g“"_"":g"‘“ Per | completsd Per Campieted Per Comgleted Per Comgleted Per
SM DS - - - Stress Migration | - - Process Technology | Process Technology | o Pracess Technology | Process Technology | Process Technalogy | Process Techinalogy

Technalogy
q

Requirements

Test Group E - Electrical Verification Tests

EsD g2 | pECQUO0 |y a ESD HEM - oo |- - . 280

Es0 g3 [AEEQUO- |y 3 ESDCOM - oo . - . FrrS

L E4 ng Quo- |y 6 Lateh-Up STD';_ED%, - - - - 2180

ED Es |fo 0 |3 a0 | EEcres foemhat |- . - . 2900
ard cald

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 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

El (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/JUHAST

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

Qualification Report
Automotive New Product Qualification Summary
(As per AEC-Q100, AEC-Q006, and JEDEC Guidelines)
Approve Date 07-September -2023

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

Min -
SS1/ Qual Device: QBS Reference:
. e mm ANEESITODIERQ] | AMEIMRonnRaL

Test Group A - Accelerated Environment Stress Tests

JEDEC J-STD-020

PC Al JESD22-A113 3 77 Preconditioning MSL3 260C - 300 300

PC ALl - 3 22 SAM Precon Pre Review for delamination | - 316610 3/66/0

PC Al2 - 3 22 SAM Precon Post Review for delamination | - 3/66/0 3/66/0

HAST | A2.1 JEDEC JESD22-A110 | 3 77 Biased HAST 110C/E5%RH 264 Hours | 1770 3/231/0
Cross Section, post Post stress cross

HAST | A2.12 | - 3 1 BHAST, 1X seclion Completed = /10 3730

HAST | A213 | - 3 39 | Wire Bond Shear, Post stress Wires 113000 319010

post bHAST, 1X

Texas Instruments, Incorporated TI Information - Selective Disclosure PCN# 20231011004.2



R HC
HAST | A214 | - 3 30 gg;‘ldbm;“’i;s"‘ch' Post stress Wires 1300 3900
HAST | A2.15 | - 3 30 gg;‘l”bmg?"i;ﬂa”‘ Post stress Wires 173000 319000
HAST | A2.2 JEDEC JESD22-A110 | 3 70 Biased HAST 110C/85%RH 528 Hours | 1/70/0 3/210/0
HAST | A2.21 | - 3 22 | SANMANANSIS.POSt | poview for delamination | Completed | 112210 306610
HAST | A22.2 | - 3 1 gﬂ“‘gﬁ‘;ﬂm”' post ::;}:gess Cross Completed | 1/1/0 31310
HAST | A223 | - 3 30 ‘:‘;;f:::gf"gia" Post stress Wires 1300 3900
HAST | A22.4 | - 3 30 gg;‘l”b';‘ig?";;f"‘c”- Post stress Wires 173000 319000
HAST | A225 | - 3 30 gggl”bmg“’;’xﬂa”‘ Post siress Wires 17300 3/90/0
TC | Adl ;ﬁg’i‘; pﬁ%ﬁfg"‘lo“ 3 77 | Temperatre Cycle | -65C/150C 333 o 3123100 312310
TC | A411 | - 3 22 ?é'“l')‘?”a' YSIS, POSL | oo iew for delamination | Completed | 3/66/0 306610
TC AdL2 |- 3 1 $én:'sls)(5ecljon. post :::I:;s:ess Cross Completed | 3/3/0 230
TC A4L3 |- 3 30 m:fg"‘ff”ean Post stress Wires 318000 319000
TC | Adla - 3 30 g;’;‘l”T'é‘f”lg“e' SHieh. | poststress Wires 30900 309000
TC | A415 |- 3 30 gg;‘l”Tz‘f”lg“e' Ball, | postatress Wires 319000 319000
TC | Ad2 ;ﬁg’iﬁ DJ:‘%TSZ'MD“ 3 70 | Temperawre Cycle | -65C/150C éi'rglis 3100 321000
TC | Ad21 - 3 22 f‘éf";;”a' ysis; post | gaview for delamination | Completed | 3/66/0 306610
TC As22 | - 3 1 g‘r:oszsx Section, post z:;} :‘:ess CrOss Completed | 3/3/0 230
T Ad23 - 3 30 ‘;“;;ffg"‘gx""”ea" Post stress Wires 319000 39000
T Ad24 |- 3 30 gg;‘l”Tz‘f”zg“e' Steh, | bt stress Wires 319000 319000
TC | Ad425 |- 3 30 g‘ggl”TE‘f ”2)0("‘*' Ball. | poststess Wires 3/90/0 3/90/0
HTSL | A6.1 | JEDEC JESD22-A103 3 45 giﬂrﬁ;‘;’tﬂ:’a”e 175¢C 500 Hours | 1/45/0 313500
HTSL | A6.11 | - 3 1 ﬁ;ff‘iff“"”' post | Poststiess cross Completed | 1/1/0 31300
HTSL | A6.2 | JEDEC JESD22-A103 | 3 44 gi&:’a;’tﬁ:’a”e 175C :12?125 1/44/0 3/13200
HTSL | AB.241 | - 3 1 Cross Section, post Posl slress cross Completed | 1/1/0 300

HTSL, 2X

section

Test Group C - Package Assembly Integrity Tests

Minimum of 5 devices,

WBS | Cl AEC Q100-001 1 30 Wire Bond Shear 30 wires Cpk>1.67 Wires 3/90/0 4/120/0
MIL-STD883 Method Minimum of 5 devices,
WBP C2 2011 1 30 Wire Bond Pull 30 wires Cpk>1.67 Wires 3/90/0 41200

QBS: Qual By Similarity

Qual Device AMC3311QDWERQ1 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 JESD47 : -55C/125C/700 Cycles and -65C/150C/500 Cycles

Texas Instruments, Incorporated TI Information - Selective Disclosure PCN# 20231011004.2



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 1) : -40C to +85C

El (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/JUHAST

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

ZVEI ID reference: SEM-PA-08

For questions regarding this notice, e-mails can be sent to 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 TI
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 TI products. TI’s provision of
these resources does not expand or otherwise alter TI’s applicable warranties or warranty disclaimers for TI
products.

Texas Instruments, Incorporated TI Information - Selective Disclosure PCN# 20231011004.2


../../AppData/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/O25A3NOK/www.ti.com/legal/termsofsale.html

