PCN Number: 20230125001.2 PCN Date: ;gg;“ary 24,
Title: Add Cu as Alternative Wire Base Metal for Selected Device(s)

Customer Contact: | PCN Manager | Dept: | Quality Services

Proposed 1%t Ship Date: | Aug 23, 2023 | Sample requests accepted until: | Mar 26, 2023*

*Sample requests received after (Mar 26, 2023) will not be supported.

Change Type: |

[l | Assembly Site [l | Design [ ] | wafer Bump Site

X | Assembly Process [ | | Data Sheet [ ] | wafer Bump Material

DX | Assembly Materials [l | Part number change [l | wafer Bump Process

L] Mechanical Specification [l | Test Site [l | wafer Fab Site

L] Packing/Shipping/Labeling LI | Test Process LI | wafer Fab Materials
[ ] | 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:

Group 1 device

Material Current Proposed
Wire type 0.96mil, 1.15mil, 1.30mil, 2.0 mil Au 0.96mil, 1.30mil, 2.0 mil Cu
Group 2 Device
Material Current Proposed
Wire type 0.8 mil Au 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
> No Change > No Change X No Change X No Change

Changes to product identification resulting from this PCN:

None.

Product Affected:
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Group 1 Device

LM293P-NG TPS2012D TPS2014DR TPS2030P
TLO54IDR-NG TPS2012DR TPS2015D
TLO74IDR-NG TPS2014D TPS2015DR

Group 2 Device

TPS7B8150QDRVRQ1 | TPS7B8233QDRVRQ1 | TPS7B8250QDRVRQL |

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

Test Name / Condition

Group 1 Qualification Report

Approve Date 17-Oct-2011

Qualification Results

Duration

Qual

Device:

CD4053BM96

Qual

Device:

LM358DR

Qual
Device:
TL494IDR

Qual
Device:

ULN2003ADR

AC Autoclave 121C 96 Hours 1/77/0 1/77/0 3/231/0 3/231/0
ED Electrical Charac.terization, side by Per Datasheet Pass Pass Pass Pass
side Parameters
FLAM Flammability (IEC 695-2-2) -- - - 3/15/0 -
FLAM Flammability (UL 94V-0) -- - - 3/15/0 -
FLAM Flammability (UL-1694) - - - 3/15/0 -
HAST Biased HAST, 130C/85% RH 96 Hours 1/77/0 1/77/0 3/229/0 1/77/0
HTOL Life Test, 150C 300 Hours 1/77/0 1/77/0 3/231/0 1/77/0
HTSL High Temp Storage Bake 170C 600 Hours 1/77/0 1/77/0 3/231/0 3/231/0
LI Lead Pull Leads 1/22/0 1/22/0 3/66/0 3/66/0
MQ Manufacturability (Assembly) (sppee:c::ifcga;tilrt:)e Pass Pass Pass Pass
MSL Moisture Sensitivity, JEDEC Level 1-260C - 3/36/0 3/36/0 3/36/0
TC Temperature Cycle, -65/150C 500 Cycles 1/77/0 3/231/0 3/231/0 3/231/0
TS Thermal Shock -65/150C 500 Cycles 1/77/0 3/231/0 3/231/0 3/231/0
VM Visual / Mechanical (per mfg _Site Pass Pass Pass Pass
specification)
WBP Bond Strength Wires 1/76/0 1/76/0 3/228/0 1/76/0
XRAY X-ray (top side only) 1/5/0 1/5/0 3/15/0 3/15/0

- QBS: Qual By Similarity

- Qual Device CD4053BM96, LM358DR, TL494IDR, ULN2003ADR are qualified at LEVEL1-260C

- Preconditioning w as performed for Autoclave, Unbiased HAST, THB/Biased HAST, Temperature Cycle, Thermal Shock, and HTSL,
as applicable

- The follow ing are equivalent HTOL options based on an activation energy of 0.7¢eV : 125C/1k Hours, 140C/480 Hours, 150C/300
Hours, and 155C/240 Hours

- The follow ing are equivalent HTSL options based on an activation energy of 0.7€V : 150C/1k Hours, and 170C/420 Hours

- The follow ing 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: http:/Avww ti.conv

Green/Pb-free Status:

Qualified Pb-Free(SMT) and Green
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Qualification Report
Approve Date 30-Aug-2013

Qualification Results

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

(OIF:1 Qual . . Qual
Test Name / q e . Qual Device: Qual Device: .
Condition Duration DBYIEE! Device: — o\6sMLVD207DR | SN74AHC138DR DB
ADS1131IDR  RC4558DR UCC28061DR
AC Autoclave 121C 96 Hours 3/231/0 3/231/0 3/231/0 3/231/0 3/227/0
wrsL | High Temp Storage 420 Hours 3/231/0 3/231/0 3/231/0 3/231/0 3/231/0
Bake 170C
Manufacturability (per mfg. Site
MQ e Pass Pass Pass Pass Pass
(Assembly) specification)
TC Tempeég;;‘;%gyde' : 500 Cycles 3/231/0 3/231/0 3/231/0 3/231/0 3/227/0

- QBS: Qual By Similarity

- Qual Device ADS1131IDRis qualified at LEVEL2-260C

- Qual Device RC4558DR, SN65MLVD207DR, SN74AHC138DR, UCC28061DR are qualified at LEVEL1-260C

- Preconditioning w as performed for Autoclave, Unbiased HAST, THB/Biased HAST, Temperature Cycle, Thermal Shock, and HTSL, as
applicable

- The follow ing are equivalent HTOL options based on an activation energy of 0.7€V : 125C/1k Hours, 140C/480 Hours, 150C/300 Hours,
and 155C/240 Hours

- The follow ing are equivalent HTSL options based on an activation energy of 0.7eV : 150C/1k Hours, and 170C/420 Hours

- The follow ng 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: http:/Aww ti.com/

Green/Pb-free Status:

Qualified Pb-Free(SMT) and Green

Group 2 Qualification Report
Automotive New Product Qualification Summary
(As per AEC-Q100 and JEDEC Guidelines)
Approve Date 17-Feb-2023

Product Attributes

QBS Package Reference:
LM74810QDRRRQ1

Qual Device:
TPS7B882330DRVRQ1

QBS Product/Process Reference:

Attributes TPS7B8250QDRVRQ1

QBS Process Reference:
TLC6C5816QPWPRQ1

Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1

Operating Temp Range (C) -40t0 125 -4010 125 -40to 125 -40t0 125

Product Function Power Management Power Management Power Management Power Management

Wafer Fab Supplier RFAB RFAB RFAB RFAB
Assembly Site CDAT CDAT CDAT TAl
Package Group QFN QFN QFN T550P
Package Designator DRV DRR DRV Pwp

Pin Count 6 12 6 28

“QBS: Qual By Similarity
Qual Device TPS7B8250QDRVRQ1 is qualified at MSL2 260C
Qual Device TPS7B8233QDRVRQ1 is qualified at MSL2 260C
Qual Device TPS7B8150QDRVRQ1 is qualified at MSL2 260C
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Qualification Results
Displayed as: Number of lots / Total sample size / Total failed
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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

(orl):-40C to +85C

E1l (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

Qualification Report
Automotive New Product Qualification Summary
(As per AEC-Q100, AEC-Q006 and JEDEC Guidelines)
Approve Date 17-Feb-2023

Product Attributes

Qual Device: QBS Package Reference:
Attributes TPS7B8233QDRVRQ1 LM74810QDRRRQ1

Automotive Grade Level Grade 1 Grade 1
Operating Temp Range (C) -40 to 125 -40to 125
Product Function Power Management Power Management
Wafer Fab Supplier RFAB RFAB
Assembly Site CDAT CDAT
Package Group QFN QFN
Package Designator DRV DRR

Pin Count 6 12

- QBS: Qual By Similarity
- Qual Device TPS7B8233QDRVRQL1 is qualified at MSL2 260C

Texas Instruments, Inc. TI Information - Selective Disclosure PCN# 20230125001.2


http://www.ti.com/

Qualification Results

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

Test Name / . Qual Device: QBS Package Reference:
Test Spec ;‘t’; SSiLot Condition Duration 1PS7B8233QDRVRQ1 LM748100DRRRQ1
Test Group A - Accelerated Environment Stress Tests
SAM Analysis, Pre
PC Al - 3 22 Completed 1/22/0 3/66/0
Stress
JEDEC J-
STD-020 P . .
PC A1 JESD22- 3 7 Preconditioning Level 2-260C No fails No fails
A113
PC Al - 3 22 SAM Analysis, Post Completed 112210 3/66/0
Stress
JEDEC .
HAST | A2 JESD22- 3 77 Biased HAST, 96 Hours 147710 31231/0
130C/85%RH
A110
Cross Section, Post
HAST A2 - 3 1 bHAST 96 Hours Completed 1/11/0 3/3/0
HAST | A2 - 3 30 Wire Bond Shear, Post Wires 1/30/0 3/90/0

bHast, 96 Hours
Bond Pull over Stitch, )
HAST A2 - 3 30 post bHAST, 96 Hours Wires 1/30/0 3/90/0

Bond Pull over Ball,

HAST A2 - 3 30 Post bHAST, 96 Hours Wires 1/30/0 3/90/0
SAM Analysis, Post
HAST A2 - 3 22 bHAST. 96 Hours Completed 1/22/0 3/66/0
JEDEC .
HAST | A2 JESD22- 3 77 Blased HAST, 192 Hours - 321010
130C/85%RH
A110
Cross Section, Post
HAST A2 - 3 1 BHAST 192 Hours Completed - 3/3/0
SAM Analysis, Post
HAST A2 - 3 22 bHAST, 182 Hours Completed - 3/66/0
Wire Bond Shear, Post )
HAST A2 - 3 30 bHast, 192 Hours Wires - 3/90/0
Bond Pull over Stitch,
HAST A2 - 3 30 post bHAST, 192 Wires - 3/90/0
Hours
Bond Pull over Ball,
HAST A2 - 3 30 Post bHAST, 192 Wires - 3/90/0
Hours
JEDEC Temperature Cycle, -
TC Ad JESD22- 3 77 651150C 500 Gycles 17710 3/231/0
A104 and
Appendix 3
Cross Section, Post
TC Ad - 3 1 T/C 500 Cycles Completed 1/1/0 3/3/0
SAM Analysis, Post
TC Ad - 3 22 T/C, 500 Cycles Completed 1/22/0 3/66/0
TC A4 - 3 30 Wire Bond Shear, Post Wires 1/30/0 3/90/0

TI/C 500 Cycles

Bond Pull over Stitch )
TC Ad - 3 30 Post T/C 500 Cydles Wires 1/30/0 3/90/0

Bond Pull over Ball )
TC Ad - 3 30 Post T/C 500 Cycles Wires 1/30/0 3/90/0

JEDEC
JESD22- Temperature Cycle, -
TC A4 A104 and 3 7 65150C 1000 Cycles - 3/210/0
Appendix 3
Cross Section, Post
TC Ad - 3 1 T/C 1000 Cycles Completed - 3/3/0
SAM Analysis, Post R
TC Ad - 3 22 T/C, 1000 Cycles Completed 3/66/0
TC Ad - 3 30 Wira Bond Shear, Post Wires - 3/90/0

TIC 1000 Cycles
Bond Pull over Stitch, )
e Ad ) 3 %0 Post T/C, 1000 Cycles \Wires ) 319010

Bond Pull over Ball,
Post TIC, 1000 Cycles

TC Ad - 3 30 Wires - 3/90/0
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Test Spec Test Name / Duration Qual Device: QBS Package Reference:

Condition TPS7B8233QDRVRQA1 LM74810QDRRRQA1
JEDEC .
HTSL | A JESD22- 3 45 High Temp Storage 1000 Hours 1/45/0 313510
Bake 150C
A103
Cross Section, Post
HTSL | A6 - 3 1 1L 1000 Houre Completed 11110 )
JEDEC .
HTSL | A6 JESD22 3 44 High Temp Storage | 050 ours B 313210
Bake 150C
A103
Cross Section, Post
HTSL AB - 3 1 HTSL 2000 Hours Completed - 3/3/0
Test Group C - Package Assembly Integrity Tests
AEC Q100- Wire Bond Shear, )
WBS C1 001 3 30 Cpk>1.67 Wires 1/30/0 3/90/0
MIL-STDB83 Bond Pull over Ball, )
WBP cz Method 2011 3 30 Cpk >167 Wires 1/30/0 3/90/0

Al (PC): Preconditioning: Performed for THB, Biased HAST, AC, uHAST & TC samples, as applicable.
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 : ACluHAST

Green/Pb-free Status: Qualified Pb-Free(SMT) and Green

Notes:

(1) Cross sectioning not performed

ZVEI ID reference: SEM-PA-08

For questions regarding this notice, e-mails can be sent to the regional contacts shown below
or your local Field Sales Representative.

Location E-Mail
WW PCN Team PCN ww admin team@list.ti.com

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 FORA 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 intelle ctual 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.
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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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