April 23,

PCN Number: 20240423000.1 PCN Date: 2024

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

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

3 e . Sample Requests %
Proposed 1° Ship Date: | July 22, 2024 accepted until: May 23, 2024

*Sample requests received after May 23, 2024 will not be supported.
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 PCN is to inform of an alternative bond wire qualification for the devices in the product
affected section as follows:

What Current Additional
| Bond wire type, Diameter Au, 0.96 mil Cu, 0.8 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
| <] No Change | <] No Change | <] No Change | <] No Change
Changes to product identification resulting from this PCN:

None

Product Affected:

TPS92691PWP TPS92692PWP TPS92692PWPT
TPS92691PWPR TPS92692PWPR AMC3336DWER
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Automotive Qualification Summary
(As per AEC-Q100 Rev. J and JEDEC Guidelines)
Approve Date 31-March-2024

Product Attributes

Qual Device: QBS Process Reference: QBS Package Reference: QBS Package Reference: QBS Product Reference:
Attributes
IES826810PWPROL S0704038COPLPR IPS611750FWPROL SNZHAOSCOPWPROL IPS926910PWPOL
Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range (C) 4010125 4010125 -4010 125 -4010 125 4010 125
Product Function Power Management Pawer Management Power Management Power Management Power Management
Wafer Fab Supplier RFAB RFAB MHE RFAB RFAB
Assembly Site TAl TAl TAl TAl TAl
Package Group TSS0P QFF TSSOP TSS0P TSSOP
Package Designator PP PLP PWP PWP PWP
Pin Count 16 128 14 24 16

QBS: Qual By Similarity
Qual Device TPS92691QPWPRQ1 is qualified at MSL3 260C

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

_ . BS Process QBS Package QBS Package QBS Product
Min Qual Device: Q : " - .
Type Test Spec Lot ‘I.:‘-gtf Tect Nama T Reference: Reference: Reference: Reference:
Qty TPS826910PWPRO.

Te roup A - Accelerated En nment Stress Tests

JEDEC J-

PC Al (ST 3 77 | Preconditioning | MSL3 260C | - LA VAIND E 08I0 1/A0
Al13
JEDEC

HAST A2 | JESDZ22- 3 77 | BasedHAST | 130cmSWRH |36 1770 312310 3 3123110 1770
A110
JEDEC
JESDZ2- . |ag

ACIUHAST | A3 | ALD2/JEDEC | 3 77 | Aumdave 121€n5psig | - 312310 3 3123110 1770
JESD22- e
Al18
JEDEC
JESDZ2- a5

ACIUHAST | A3 | ALD2/JEDEC | 3 77 | Unbiased HAST | 130CSW%RH | o | 17700 . 313110 . .
JESDZ2-
Al18
JEDEC
JESDZ2- Temperature 1000

T© - O L ra T | G SSCHSOC | gude. | 1770 E - - =
Appendix 3
JEDEC
JESD22- Temperature 500

TC aq | ESBEZE g w (e scasoc | |- 312360 3123110 3123100 17700
Appendix 3
MIL-STD823 Post Temp

TC-BP A | Method 2011 | 1 5 Cycle Bond Pull |~ 2 E 50 150 E 150
JEDEC

PTC as | JEsDz:2- i 45 | PTC -40/125C 000 . 24510 : 11450 .
AL05 Cycies
JEDEC High

HTSL a6 | JESD22- % 45 | Temperawre | 150C ﬁ?ﬁs 14510 - 1450 31350 2
Al03 Storage Life
JEDEC High .

HTSL a6 | JESD22- 1 45 | Temperawre | 175C s | 2045/0 - . .
A103 Storage Life

st Group B - Accelerated Li e Simulation Tests

JEDEC i

HTOL B1 | JESDZ2- 3 77| Life Test 125¢C e [ 32310 E 2 2
Al08
JEDEC ) o

HTOL B1 | JESD22- 3 77| Life Test 150C 7 - y - - 32310
A108 b
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_ . QBS Process 0QBS Package 0BS Package QBS Product
Min Qual Device: : x 7 =
Type Test Spec ‘I.:‘jtf Test Name Condition Reference: Reference: Reference: Reference:
3
Qy TPS926010PWPROL | ¢704p38C0PLPR | TPSE117SOPWPROL | SNZHADECOPWPROL | TPSO26910PWPOL
JEDEC e
HTOL Bl | JESD22- 3 77| Life Test 150C 3123110
Al08 Hours
AEC Q100- Early Life 48
ELFR - S s 3 oo (VLR 125¢ s 31240010
AEC Q100- Early Life 24
ELFR B2 |45 3 g |EAWCE 150C o 3/24000
NVM
AEC Q100- Endurance, Per QS5-009-
EDR B3 |pos 2l 77 | Data Retention, | D18 15ep 23
and Op Life
Test Group C - Package Assembly Integrity Tests
Minimum of 5
WES c1 | AECQO00- g0 | Wee Bond devices, 30 | yiee | 130 31900 31900 13010
001 Shear wires
Cpk>1.67
Minimum of 5
MIL-STDBS3 devices, 30 :
WEP €2 | adted oatd 30 | WireBond Pull | So0° Wires | 13010 319010 31900 13000
Cpk>1.67
JEDEC J- PB-Free 20505 Lead
batd C3 | gm0z & 15 | soiderability Coverage insn 1150
JEDEC
JESD22- Physical
PD (e S 10 | Cpk>1.67 00 3300 11010
B108

Test Group D - Die Fabrication Reliability Tests

Completed Per

Completed Per
Process

Completed Per

Completed Per

Completed Per

EM Dl JESDEL - Electromigration | - - Process Technology Technal Process Technology Process Technology Process Technology
Reguirements wrogy i it Requirements Requirements
Ez'innlem Completed Par s:juTzfsEd Ll Completed Per Completed Per Completed Per
TDDE D2 JESD3S - UiEF?ECIIiC - - Process Technology Technol Process Technology Process Technology Process Technology
Requirements : 0ay Requirements Requirements Requirements
Breakdown Reqguirements
JESDED & Hat Carti Completed Per Eumpleled Per Completed Per Completed Per Completed Per
HCI D3 - DR Siaime! - - Process Technology ,.mf_ess, Process Technology Process Technalogy Process Technology
28 Injection ; B ay " £ .
Requirements s Requirements Requirements
Bias Completed Per 2::;:2:@'1 Fer Completed Per Completed Per Completed Per
BETI D4 - Temperature - - Process Technology Tedinolody Process Technology Process Technology Process Technology
Instability Reguirements Requirements i s Requirements Requirements
Completed Par E:’DTEI:SE:' Per Completed Per Completed Per Completed Per
sM Ds - Stress Migration Process Technology Process Technology Process Technology Process Technology

Requirements

Technology
Reguirements

Requirements

Requirements

Requirements

Test Group E - Electrical Verification Tests

2000

ESD g2 | pEoQue- 1y 3 ESD HBM o 130 30 130
ESD gz | pELQue 1y 3 ESD COM e 130 30 130
LU E4 ggf Quoo- |y 6 Latch-Up g‘i’oﬁg . 1610 11600 1730
ED g5 | AECQIO 4 s | plede EEEE";EEL 2000 20000 31000

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 I) : -40C to +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://www.ti.com/
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Qualification Report

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

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

Min ss|
Type Test Spec Lot Lot Test Name Condition Duration
Qty

Test Group A - Accelerated Environment Stress Tests

Quial Device:
AMC3311QDWERQL

QBS Proc
Reference: Reference:
ISO7741FQDWO1 | AMC1305M25QDWROL | AMC131MO3QDEMRQL

] QBS Process

QBS Product
Reference:

JEDEC J-
STD-020 B : 2
PC Al JESDZ2- 77 Preconditioning | MSL3 260C Mo Fails - N Mo Fails
AlLL3
JEDEC 264
HAST A2 JESD22- 77 Biased HAST 110C/H5%RH Houis 1770 323l
Al10
JEDEC
JESD22- 264
ACIUHAST | A3 Al0Z21IEDEC 77 Unbiased HAST | 110C/85%RH Hours 3rz3un 3arzavn
JESD22-
All8
JEDEC
JESD22- Temperature 500
TC A4 A104 and 77 Cycle B5CA50C Cycles arzaun arzaumn
Appendix 3
MIL-STD883 Post Temp
TCBP | A4 | Method 2011 = Cycle Bond Pull 1m0 8 3 2
JEDEC High 500
HTSL Ab JESDZ22- 45 Temperature 175C Hours 1/45/0 - - 31350
Al03 Storage Life
Test Group B - Accelerated Lifetime Simulation Tests
JEDEC 1000
HTOL B1 JESDZ22- 7 Life Test 125C = 32310 =
Hours
Al08
JEDEC 408
HTOL B1 JESD22- 7T Life Test 150C - 32310 -
Hours
Al08
AEC Q100- Early Life 48
ELFR B2 008 T Failure Rate 125C Haurs 324000 -
AEC Q100- Early Life 24
e B 008 s Failure Rate 1506 Hours 240000 B

Test Group C - Package Assembly Integrity Tests

wes c1
weP c2
S0 c3
5D c3
PO ca

AEC QL00-
001

MIL-STDEA3
Memad 2011

JEDEC J-
STD-002

JEDEC J-
5TD-002

JEDEC
JESD22-
B100 and
B10O8

1

15

Wire Bond
Shear

Wire Bond Pull

FB Solderability

PB-Fred
Solderability

Physical

Dimensins

Minamuimm of 5
dewvices, 30
wires
Cpk>1.67

Minimum of 5
devices, 30
WS
Cpl1 67

>05% Lead
Cowverage

>§55% Lead
Cowerage

Cpic-1.67

Wires.

WhrEs

3800

w300

oo

17150

1150
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Test Group D - Die Fabrication Reliability Tests

EM D1 JESDG1 Electromigration
Time
Dependent

TDDB Dz JESD35 Disleckic
Breakdown

JESDG0 & Hot Carrier

HCI D3 28 Injection
Negative Bias

NETI D4 Temperature
Instability

SM D5 Stress Migration

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
Regquirements

Completed Per
Fracess
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
Requiremenis

Completed Per Process
Technology
Requirements

Completed Per Process
Technology
Requiremenis

Completed Per Process
Technology
Requirements

Test Group E - Electrical Verification Tests

AEC Q100-

2000

ESD B2 lioes ESD HEM ore 310 -
ESD E3 ‘;lElC Q100- ESD CDM \E:Eﬁs 130
LU Ed ‘;‘gf' Q100- Laich-Up SEB’SEJ% ” 160 . .
ED E5 35-5' QL09- S:Z%ﬂlons ggﬁ:'ul._:;t. 3180/0 - E
and cold

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
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 (orI) : -40C to +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://www.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

Qualification Results

TestSpec | L Candition

ironment St

PC AL

HAST az

HAST Az

Precantisaring

Biased HAST

Bizsed HAST

MSL3 260C

110CEswRH

130CHE%RH

264
Haurs

96
Haurs

ano

Ao

iz

ACIUHAST | A2

ACIUHAST | A2

TC a4

TC 2

TC-BP

HTSL AB

JEGEC

JESD22-
AIOXIEDEC | 3
JESD22-

Alig

JEDEC
JESDZ2-
AL0XIEDEC
JESD22-
A118

w

JEDEC
JESDE-
A104 and
Appendix 3

JEDEC
JESDZ2-
A104 and
Agpendix 2

MIL-STDEE3
Meshod 2011

JEDEC
JESDZ22- i
A103

m

45

Uinbiased HAST

Unbiased HAST

Temperature
Cyele

Temperature
Cycle

Post Temp
Cyele Bend Pull

High
Temperaiure
Sirage Life

Test Group B - Accelerated Lifetime Simulation Tests

1ipCEEMRH

130CHAE%RH

-EECAEDC

-GECAE0C

264
Hawurs

a6
HOurs

100G
Cyeles

500

Cydes

620
Hours

120

L2

ira

a1t

azam

2230

JEDEC

HTOL B |JESD22 |3 7| Lite Tewt 126¢ o . .
108
JEDEC .
HTOL mL | JESDEZ |3 T | Lite Tewt 180C aram?
A1DE Hours
AEE Q100- Earty Life 2@
ELFR = o008 B B0 | Failure Rate 125¢ Haurs -

Test Group C - Package Assembly integrity Tests

Minimum of §
was c1  [AECQUO- a0 | afre Bond devices. 30 | wies | 13000 2000 20000 - -
Cpk>167
Minimeim of §
wap c | 30 | wiresonapun | 29ER30 e | yang 2000 2000 - .
Coko167
sD c3 |[EDECS 1y 15 | PB Seiderability ::?:5\2:::“ 11150 1150 .
s @ |Smoez |1 || Sy | Covrese 1150 1150 -
JEDEC
PO ca | poome 1w |phse | cpleter 1100 20200 .
B108

Test Group D - Die Fabrication Rediability Tesis

Camplet=d Per Camplet=d Per gm‘r;““ PeT | Completsd Per Campletsd Per Camgleted Per Comgleted Per
EM o1 JESDEL Eleciramigration Process Technology | Process Technology Technalogy Pracess Technobogy | Pracess Technobogy | Process Technalogy | Process Technalogy
Requirsments Requirements B e s Reguirements
Texas Instruments, Incorporated TI Information - Selective Disclosure PCN#20240423000.1



QBS Process QBS Process QBS Pracuct QBS Package QBS Package QBS Package
Reference: Reference: Reference: Reference: Reference: FReference:
Test Name Candition &M.’lJnQDWERQL
INAZISAQDCKRGL | ISO7741FGOWDL | AMCI301GOWERGL | ISOWTBA1FQDWEG] | TESII0S0QDWZRGL | UCE12081GOVERGL

NETI

Tirme Camplatad Per

— Campleted Per Compheted Pes Campleted Per Completed Pes Comgleted Per Completed Per
D2 JESDIS - D:-‘:e:'u:“ Pracess Teefinslagy | Pracess Technobagy Telt;-:l:Tu Y Process Teshinology | Process Teehnology | Process Technalogy | Process Technalogy
et Requiremen ™ Requiremen ™ neu“mr"‘e"u R s i i
R . Completsd pes mpeted Pes Compeed e Completsa pes Canpletisd Per Completid Per Completed Par
o2 |35 - - hocamert |- |- | Process Technelagy P ssssss Technolagy T'“:“T ssssss Technelagy | Process Technobogy | Process Technalogy | Process Technalogy
npechon RCL‘IIII[EII'EIII& HCIJUI[EIDEHL‘E - ulr:lr‘!‘:rlls RCL‘IIII[EIFIEHI& i i
Negative Bias Campletsd Per Campleted Pes g“"""*“’" Per | Completsd Pes Campleted Pes Camgleted Per Comgleled Per
D4 - - - Tempesaiune - - Process Technology | Process Technology T::“T Process Technology | Process Technology | Process Technalogy | Process Technalogy
Inesaabiility Regquisemeri 15 Reguirermeri 1 oY A il i i

Requirements

Complersd Per Cormplersd Per g mpleted Per Campleted Per Cornpletad Per Camgleted Per Cormleled Per
SM DS - - - Siress Migiation | - - | Process Technolagy | Process Technbagy T:hﬁ:fu Pracess Technolagy | Pracess Technolagy | Process Technalogy | Process Technalogy
Reumr:lmms Heuulr:lmnu “"E"_"‘:"L_‘ R -]
Test Group E - Electrical Verification Tests
AEC Q100- 3500
ESD =2 s 1 3 ESD HEM - s - - - )
AEC Q100- 1500
ESD B2 |t 1 a ESD COM by e
AEC Q100- Pes AEC .
L E4 | pos o 1 [ Laich-Up QTUD-DDA - - - - anen
Cpk=1 67
AEC Q100- Electrical
ED E5 | pog 3 B | Dicwbations Room, het, | - - - - /900

and cold

QBS: Qual By Similarity

Qual Device AMC3330QDWERQ1 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 ) : -40C to +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 Tl's external Web site: http://www.ti.com/

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. No license is granted to any other Ti
intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for,
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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.
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