November

PCN Number: 27, 2023

20231127004.2 PCN Date:

Title: Add Cu as Alternative Wire Base Metal for Selected Device(s)

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

May 28, 2024 Sample requests | |, g 5553«
accepted until:

Proposed 1% Ship Date:

*Sample requests received after Dec 28, 2023 will not be supported.

Change Type: |

LI | Assembly Site L] | Design L] | wafer Bump Material
XI | Assembly Process [ ] | Data Sheet L] | wafer Bump Process
X | Assembly Materials [l | Part number change L] | 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 qualification of new 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, Diameter Die to LF: 0.96 mil Au/1mil Cu Die to LF: 0.8 mil Cu
Die to Die: 0.96 mil Au Die to Die: 0.8 mil Cu

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 Fit, Form, 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:
1SO01042BQDWQ1 UCC21710QDWQ1 UCC21737QDWRQ1 UCC21755QDWRQ1
1ISO1042BQDWRQ1 UCC21710QDWRQ1 UCC21739QDWQ1 UCC21759QDWQ1
1ISO01042QDWQ1 UCC21717QDWRQ1 UCC21739QDWRQ1 UCC21759QDWRQ1
I1ISO1042QDWRQ1 UCC21732QDWQ1 UCC21750QDWQ1
SN21750QDWRQ1 UCC21732QDWRQ1 UCC21750QDWRQ1
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Qualification Report
Automotive New Product Qualification Summary
(As per AEC-Q100 and JEDEC Guidelines)
Approve Date 19-October-2023

Product Attributes

Qual Device: Qual Device: QBS Process Reference:

ISO6763QDWRQL

UCC21540QDWKRQL UCC235130DWYQL ISO7741FQDWQL

QBS Process Reference:

QBS Product Reference:

ISO6763QDWRQL

Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range (C) -40 to 125 -40 10 125 4010 125 -4010 125
Product Function Interface Power Management Power Management Interface
Wafer Fab Supplier RFAE, RFAB MHE, MHE, MH& RFAB, RFAB MHE, MHE
Assembly Site MLA TAl TAl TAl
Package Group soIC soIC s0IC soic
Package Designator DwW DWK DWY DW

Pin Count 16 14 6 16

QBS: Qual By Similarity
Qual Device ISO6763QDWRQL1 is qualified at MSL2 260C
Qual Device UCC21540QDWKRQL1 is qualified at MSL3 260C

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

-H- -

Test Name Referenc

QBS Process

Grade 1

-40 10 125
Intertace
RFAB, RFAB
MLA

S0IC

Dw

16

QBS Product
Reference

IS06763QDWRQL

Test Group A - Accelerated Environment Stress Tests

JEDEC J-
STD020 e ) )

PC a1 STOO20 g 77 | Preconditioning | MSL2 250C No Fails No Fails - -
Al13
JEDEC

HAST A2 | JESDZ2- |3 77 | Biased HAST | 130CESWRH | o | 3r3ip 22310 - -
A110
JEDEC
JESDZ2- o

ACIUHAST | A3 | AID20EDEC | 3 77 | Autodave 121CH5psi | 7| 31310 22310 - -
JESD22- L
Al18
JEDEC
JESDZ2- Temperature 500

TC L v E L B 5CHSOC | g, | 312310 32310 - -
Appendix 3

y MIL-STDEB3 Post Temp . .

e8P A4 pethod 2011 | 1 5 Cyele Bond Pull 150 150
JEDEC High 1000

HTSL AB | JESDZ2- 1 45 | Temperature | 150C oo anaso 31350 - -
A103 Storage Life ur
JEDEC High sa0

HTSL AB | JESDZ2- 1 45 | Temperatre | 175C s |- - - -
A103 Storage Life

No Fails

177o

177o

iwn

1/5/0

1/45/0

Test Group B - Accelerated Lifetime Simulation Tests

JEDEC 1000
HTOL Bl | JESD22- 3 77 Life Test 125¢ H . . 3123110 312310 -
ours
A108
AEC QL00- Early Life 48 . .
ELFR B2 | g0t 3 oo | AL 125 ot 3/2400/0 3/24000

Minimum of 5
AEC QL00- Wire Bond devices, 30
wes c1 | for 1 30 o oo Wires | 3/90/0 39010 319000 3/90/0
Cpk>1.67
Minimum of 5
MIL-STDE83 devices, 30
wep cz | il 30 wireBond Pull | S Wires | 3/90/0 39010 319000 3/90/0
Cpk>1.67
JEDEC J- | 5058 Lead
sD €2 | Srpone 15 PB Solderabiliy | o o0 8 . 1150 .
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Min &5 Qual Device: Qual Device: QBS Process QBS Process QBS Product
Type # Test Spec Lot Test Name Condition Ay y ~ e Reference: Reference: Reference:
oy | = ISOB7630DWRQL | UCC21ISA00DWKROL | |\ 9351 30pWYQL | ISO7741FQDWOL | ISO67630DWRQL
JEDEC J- PB-Free =85% Lead
SD 3| srpoo2 1 15 | goigeratilty | Coverage - - - 1150 - 1150
JEDEC
JESDZ2- Physical
FD c4 B100 and 3 10 Dimensions Cpk=1.67 313010
B108
Test Group D - Die Fabrication Reliability Tests
g"m";gge” Per | Completed Per Completed Per E"U":s";m Par g?:n;:;m Per
EM D1 JESD6L - Electromigration | - T;:hnalagy Process Technology | Process Technalogy Té-:h nalogy Tn;cnnnlugy
Reguiremants Requiremants Requiraments Reguirements Requirements
o Comitea?e  compar  coresaru | ooearer | Compare
TDDB D2 | JESD35 - e - Technology Process Technology | Process Technology | achnatogy Technology
Breakdown Requirements Requirements Requiramants Requirements Requirements
JESDED & Hot Carrier Process | Completed per Completed Per e | proces
HCI Dz |, infecton - Tadnal Process Technalogy | Process Technalogy | o Techonin
I 1ology Requirements Requirements 1ology ology
Requiramants Requirements Requirements
Negative Bias g:::;:;iteu Per | Completed Per Completed Per E:JC,"::;EH Pat g;"gs‘s‘;“d Per
NETI o4 - Temperaiure - Tochnnko Process Technology | Process Technology | pop- - Technoda
Instability 1olagy Requirements Requirements 1ology ology
Requirements Requirements Requirements
g:’m";zg‘e” Per Completed Per Completed Per E:’U":SLZE” Per g;";::“d Per
SM i1 - Siress Migration | - Technology Process Technology | Process Technology | ol Technology
Requiremants Requirsments Requirsments Requirements Requirements

Test Group E - Electrical Verification Tests

cso e Qo s £5D HEM i 2000 E:l\:ﬁ]specil‘i: Btlzvi:e specific data v
eso g3 AECQwo . R X 1500 E:l:.[:;]speciﬁ: BTw:e specific data i
w ea | MECQUO . Latch-Up gi::gifm E::;.[::]speciﬁ: mme specific data .
£D Es | hoCQi00- a0 | e EEE':EE;L 3800 38010 39000 319010

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 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/UHAST

Quality and Environmental data is available at TI's external Web site: http://www.ti.com/
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Qualification Report
Automotive New Product Qualification Summary
(As per AEC-Q100, AEC-Q006, and JEDEC Guidelines)
Approve Date 28-April-2023

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

Min
Lot Test Name Condition Duration

Qty

Test Group A - Accelerated Environment Stress Tests

JEDEC J-STD-020

PC Al JESD22-A113 3 77 Preconditioning MSL3 260C 1 Step Mo Fails Mo Fails
Review for
PC All - 3 22 SAM Precon Pre delamination 1 Step 3/66/0 3/66/0
Review for
PC AlZ - 3 22 SaM Precon Post delamination 1 Step 3/66/0 3/66/0
HAST | A21 | JEDECJESDZZ- 3 77 | Biased HAST 130C/85%RH 96 Hours | - -
Cross Section, post | Post stress cross
HAST | A212 | - 3 1 DHAST, 1X section Completed | - -
Wire Bond Shear,
HAST | A2.13 | - 3 30 postbHAST, 1X Post stress Wires
Bond Pull over
HAST | AZ2.14 | - 3 30 Stitch, post bHAST, Post siress Wires - -

1X

Bond Pull over Ball,
HAST | A2.15 | - 3 30 post bBHAST, 1X Post stress Wires - -

JEDEC JESDZ22-

HAST ' A22 o0 3 77 Biased HAST 130C/85%RH 192 Hours | 3/231/0 323110
SAM Analysis, post | Review for
HAST  A221 - 3 22 BHAST 2X delamination Completed | 3/66/0 3/66/0
Cross Section, post | Posl stress cross
HAST  A222 - 3 1 DHAST, 2X saction Completed | 3/3/0 3130
Wire Bond Shear,
HAST | A2.2.3 | - 3 30 post bBHAST, 2X Post stress Wires 3/9/0 3/9/0
Bond Pull over
HAST | A2.24 | - 3 30 Stitch, post bHAST, Post stress Wires 3/9/0 380
2X
Bond Pull over Ball,
HAST | A2.2.5 | - 3 30 post bHAST, 2X Post stress Wires 3/9/0 3/9/0
JEDEC JESD22- 500
TC A4l A104 and Appendix 3 77 Temperature Cycle -65Cf50C Cycles 32310 32310
3
T Ad1A | - 3 29 SAM Analysis, post | Review for Completed | - .
o TC1X delamination P
Cross Section, post | Post stress cross
TC A412 | - 3 1 TC. 1% section Completed | - -
Wire Bond Shear,
TC Ad41l3 | - 3 30 postTC, 1X Post stress Wires - -
Bond Pull over
TC Ad14 | - 3 30 Sitch, post TC, 1X Post stress Wires - -
Bond Pull over Ball,
TC Ad415 | - 3 30 post TC, 1X Post stress Wires - -
JEDEC JESDZ22- 1000
TC A4.2 A104 and Appendix 3 77 Temperature Cycle -65CMA50C Cycles 3/210/0 3/210/0
3
SAM Analysis, post | Review for
TC A421 - 3 22 TC. 2% delamination Completed | 3/66/0 3/66/0
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Cross Section, post | Post stress cross

TC A422 | - 3 1 TC. 2X section Completed | 3/3/0 3130
TC | A423 - 3 30 ;ﬂ;’ffgf‘gXS‘"ea" Post stress Wires 3010 31900
TC | A424 - 3 30 gﬁl"cﬂ?n'gf:g ,x | Postsiress Wires 310 31900
T©  Ad25 - 3 30 gg;‘f%"ég"er Ball. | pogtstress Wires 3910 3910
HTSL A6l | poocCIESD2Z 3 a5 g{g:‘ag‘;’:ﬁ:’a“’e 150C 1000 3113500 3713500
HTSL | AG11 | - 3 1 ﬁ;ff‘iic'm”‘ms' o oyess cross Completed | - -

HTSL | Ag2 | SoECJIESDZZ: 3 a5 g{gfﬁ;‘;’tﬂ:’a”e 150C 2000 3113210 3113210
HTSL | A621 | - 3 1 e Sogon, post | Post siress cross Completed | 3/3/0 31300

Test Group B - Accelerated Lifetime Simulation Tests

Test Group C - Package Assembly Integrity Tests

Minimum of 5 devices

WBS C1 AEC Q100-001 1 30 ‘Wire Bond Shear 30 wires Cpk>1.67 T Wires 3/90/0 3/90/0
wep cz | hiLSTOBBIMetod |, 30 | Wire Bond Pul g‘é"\:{::s’“ggffl‘fgfes‘ Wires 319010 319000
sD c3 JEDEC J-STD-002 1 15 PB Solderability >95% Lead Coverage - - -
sD | c3 JEDEC J-5TD-002 | 1 15 ggl';::m“m >95% Lead Coverage | - - -
o |ca JEDEC JESD22- N 10 | Physical CploL87 i i i

B100 and B103 Dimensions

Test Group D - Die Fabrication Reliability Tests

Completed Per Process Completed Per Process

EM D1 JESD61 - - Electromigration - - Technology Technology
Requirements Requirements
Time Dependent Completed Per Process Completed Per Process
TDDB | D2 JESD35 - - Dielectric - - Technology Technology
Breakdown Requirements Requirements

Completed Per Process Completed Per Process

HCI D3 JESD60 & 28 - - Hot Carrier Injection | - - Technology Technology
Requirements Requirements
Negative Bias Completed Per Process Completed Per Process
NBTI | D4 - - - Temperature - - Technology Technology
Instability Requirements Requirements
Completed Per Process Completed Per Process
SM D5 - - - Stress Migration - - Technology Technology
Requirements Requirements

QBS: Qual By Similarity

Qual Device AMC1305M25QDWQL1 is qualified at MSL3 260C

Qual Device AMC1305M25QDWQL 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
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://www.ti.com/

ZVEI ID reference: SEM-PA-08
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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 Tl products described in the resource.
Other reproduction and display of these resources is prohibited. Nolicense is granted to any other Tl
intellectual property right or to any third party intellectual property right. Tl disdaims 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 Tl’s Terms of Sale (www.ti.com/legal/termsofsale.html) or other
applicable terms available either on ti.com or providedin conjunction with such Tl products. TlI’s provision of
these resources does not expand or otherwise alter TI’s applicable warranties or warranty disdaimers for Tl
products.
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