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Change Type:

Assembly Site Assembly Process Assembly Materials
Design Electrical Specification Mechanical Specification
Test Site Packing/Shipping/Labeling Test Process

Wafer Bump Site

Wafer Bump Material

Wafer Bump Process

X XXX

Wafer Fab Site

Wafer Fab Materials

XOOOX

Wafer Fab Process

LX)

Part number change

PCN Details

Description of Change:

Texas Instruments is pleased to announce the qualification of a new fab & process technology
(RFAB, LBC9) and additional Assembly/Test site (HFTF) for selected devices as listed below in the
product affected section.

Current Fab Site

Additional Fab Site

Current Fab Process Wafer Additional Process Wafer
Site Diameter Fab Site Diameter
DL-LIN LBC3S 150 mm RFAB LBC9 300 mm
The die was also changed as a result of the process change.
Construction differences are noted below:
Material Differences:
LEN TFME HFTF
Wire type 1.0 mil Au 1.0 mil Au 0.8 mil Cu
Mount Compound SID#0003C10332 SID# A-03 SID#A-18
Mold Compound SID#0011G60007 SID#R-13 SID#R-27
Pin 1 Marking Pin 1 stripe Pin 1 Dot Pin 1 Dot
Test Site:
Current New
Final Test Site (FT) TFME HFTF

Test coverage, insertions, conditions will remain consistent with current testing.

Qual details are provided in the Qual Data Section.

Reason for Change:

These changes are part of our multiyear plan to transition products from our 150- milimeter
factories to newer, more efficient manufacturing processes and technologies, underscoring our
commitment to product longevity and supply continuity.

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

None
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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
XI No Change XI No Change XI No Change X No Change

Changes to product identification resulting from this PCN:

Fab Site Information:

Chip Site Ch&%je'tﬁzg[')g'” Chip Site Country Code (21L) | Chip Site City
DL-LIN DLN USA Dallas
RFAB RFB USA Richardson
Die Rev:
Current New
Die Rev [2P] Die Rev [2P]
A A

Assembly/Test Site Information:

Assembly Site Assembly
Assembly Site €moly Country Code Assembly City
Origin (22L)
(23L)
Lingsen (LEN) LIN TWN Taichung
Tongfu Microelectronics (TFME) NFM CHN Chongchuan
Hefei Tongfu Microelectronics (HFTF) HFT CHN Hefei

Sample product shipping label (not actual product label)

TEXAS
INSTRUMENTS Ga
MADE IN: Mnlaqysia
2DC: 20:

(@) 2000 (o) 0336

MSL '2 /260C/1 YEAR|SEAL DT }31T)LOT 3959047MLA
MSL 1 /235C/UNLIM |03/29/04

4w) TKY (1T) 7523483SI2
OPT:

0w owodm @B

Product Affected:

2T09I50QDBVRG4Q TPS3809I50QDBVRQ1 TPS3809K33QDBVRQ1 | TPS3809L30QDBVRQ1

For alternate parts with similar or improved performance, please visit the product page on
TI.com

Automotive New Product Qualification Summary
(As per AEC-Q100 and JEDEC Guidelines)

Approve Date 12-August-2022
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Qualification Results

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

Min ss/ Qual Device: QBS Product Reference: ?‘I:?el:;:{;?s
Spec - ! iti i 5 Q Q 5: Q ) -
Type Test Spec I(_lottv = Test Name Condition Duration TPS38091500DBVRO1 TPS3840DBVRAO1 TLC6C5816PWPRAL

P celerated Environmental Stress Te s __

JEDEC J-STD-
PC | A1 020 JESD22- 3 | 77 Preconditioning Level 1-260C - 3/693/0 3/693/0 -
A113
JEDEC J-STD-
PC | A1 020 JESD22- 3 | 77 Preconditioning Level 3-260C - - - 3/693/0
A113
HasT| a2 JEDEC JESD22| 3 1 77 piaseghast 130C/85%RH 96 Hours B/231/0 3/231/0 3/231/0
ACLV | A3| JESD22-A102 | 3 | 77| Autoclave 121C/100%RH 96 Hours - - 3/231/0
UHST| A3  JESD22-A102 | 3 | 77| UnBiased HAST 130C/85%RH 96 Hours 3/231/0 3/231/0 -
JEDEC JESD22-
TC | A4 A104 and 3 | 77 | Temperature Cycle -B5M150C 500 Cycles 3/231/0 3/231/0 3/231/0
Appendix 3
T MIL-5TD383 Post Temp. Cycle per ML-STD 883
gp | ™ methodzo11 | ' % | Bonamu Method 2011 - isf0 510 Lsf0
JEDEC JESD22- Pow er Temperature
PTC | A5 o 145 Qe -40Cto 125C 1000 Cycles N/A N/ N/A
HTSL | Ag EDEC JBSD22- | | ¢ High Temp Storage 150C 1000 Hours 3/231/0 3/231/0 (Note &) 3/231/0 (Note A)
A103 Bake
HroL| B1| JEDEC JESDZ2- 15 | 77| e Test 125C 1000 Hours 177/0 3/231/0 3/231/0
BFR| B2| AECQio0-008 | 1 | 800 fggé Life Faiure Rate, 125C 48 Hours - - 3/2400/0
NVM Endurance, Data
EDR | B3| AEC Q100-005 3 77 Retention, and 150C 500 Hours - 3/231fo0 3/231f0

Operational Life

Bond Shear
WBS | Ct| AECQI00-001 | 1| 30| oo . Wires 1/30/0 1/30/0 3/90/0
WBP | C2 r«h'gt_higg%ﬁ 1 | 30| Bond Pull (Cpk=1.67) - Wires 1/30/0 1/30/0 3/90/0
so | & JEDE% 1':}'525':‘22' 1| 15 ggzgfgbm“m - PbFree 1/15/0 1/15/0 1/15/0
sD | c3 JEDE%1JG'EZSD22' 1|15 ggngsbm““‘ - Pb 1/15/0 1/15/0 1/15/0

® Preconditioning was performed for Autoclave, Unbiased HAST, THB/Biased HAST, Temperature Cycle, Thermal Shock, and HTSL, as applicable
® The following are equivalent HTOL aptions 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

Mote:
A — High Temperature Storage Life testresults were extended as NVM Retention Data.

Ambient Operating Temperature by Automotive Grade Level:

Grade 0 for 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

E1 (TEST): Electrical test temperatures of Qual samples (High temperature according to Grade level):
*®  Room/Hot/Cold: HTOL, ED
Reom/Hot: THB f HAST, TC/ PTC, HTSL, ELFR, ESD & LU

Room: AC/uHAST

Quality and Environmental data is available at TI's external Web site: http:/fwww ti.com/
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Automotive New Product Qualification Summary
(As per AEC-Q006 and JEDEC Guidelines)

Approve Date 12-August-2022

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

Type # - Test Mame § Condition

FC Al 3 22 | 3AM Analysis, Pre Stress Completed 3/66/0
JEDEC 1-5TD-020
PC Al 3 77 | Automotive Preconditioning Lewe] 1-260C 3/693/0
JESD22-A113
PC Al 3 22 | 3AM Analysis, Post Strass Completed 3f6E/0
HAST | A2 JEDEC JESD22-A110 3 77 | Biased HAST, 130C/35%RH 96 Hours 3/231/0
HAST | A2 3 1 | Cross Saction, Post HAST 96 Hours Completed 3/3/0
HAST | A2 3 | 22 | 3AM Analysiz, Post HAST, 36 Hours - 3/65/0
HAST | A2 3 3 | Wire Bond Shear, Post HAST, 96 Hours Wires 3/afo
HAST | A2 3 3 | Bond Pull over Stitch, post HAST, 35 Hours Wires 3/9/0
HAST | A2 3 3 Bond Pull over Ball, Post HAST, 36 Hours Wires 3/afo
HAST | A2 JEDEC JESD22-A110 3 77 | Biased HAST, 130C/35%RH 192 Hours 3/210/0
HAST | A2 3 1 | Cross Section, Post HAST, 192 Hours Completed 3/3fo
HAST | A2 3 22 | 5AM Analysis, Post HAST, 1592 Hours Completed 3/66/0
HAST | A2 3 3 | Wire Bond Shear, Post HAST, 192 Hours Wires 390
HAST | AZ 3 3 Baomd Pull over Stitch, Post HAST, 192 Houwrs Wires 3/9/0
HAST | A2 3 3 Bond Pull owver Ball, Post HAST, 192 Hours Wires 390
JEDEC JESD22-A104 and
TC Ad . 3 77 | Temperature Cycle, -65/150C 500 Cycles 3/231/0
Appendix 3
TC Al - 3 1 | Cross Section, Post T/C 500 Cycles Completed 3/3/0
TC Ad - 3 22 | 3AM Analysis, Post T/C, 500 Cycles Completed 3/65/0
TC Al - 3 3 | Wire Bond Shear, Post T/C 500 Cycles Wires 3/9/0
TC Ad - 3 3 | Bond Pull over Stitch Paost T/C 500 Cycles Wires 390
TC Ad - 3 3 | Bond Pull aver Ball Post T/C 500 Cycles Wires 3/9/0
JEDEC JESD22-A104 and
TC Ad . 3 77 | Temperature Cycle, -65/150C 1000 Cycles 3/210/0
Appendix 3
TC Al - 3 1 | Cross Section, Post T/C 1000 Cycles Completed 3/3fo
TC Al - 3 22 | 3AM Analysis, Post T/C, 1000 Cycles Completed 3/66/0
TC Ad - 3 3 | Wire Bond Shear, Post T/C 1000 Cycles Wires 390
TC Al - 3 3 | Bond Pull aver Stitch, Post T/C, 1000 Cycles Wires 3/9/0
TC Ad - 3 3 | Bond Pull over Ball, Post T/C, 1000 Cycles Wires 3/9/0
HTSL | AG JEDEC JESD22-A103 3 4% | High Temp. Storage Bake, 150C 1000 Hours 3/135/0
HTSL | AB - 3 1 | Cross Section, Post HTSL 1000 Hours Completed 3/3fo
HTSL | AG JEDEC JESD22-A103 3 44 | High Temp Storage Bake 150C 2000 Hours 3/132/0
HTSL | A6 - 3 1 | Cross Saction, Post HTSL 2000 Hours Completed 3/3/0
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Test Group C— Package Assembly Integrity Tests

wes | c1 AEC 0100-001 3 | 3 | Bond Shear [Cpk>1.67) Wires 3f9/0
MIL-STDES3 Method
WEP | C2 2011 2 | 3 | BondPull [Cpk=-1.57) Wires 3f9/0

*  QB3: Qual By Similarity
*  Qual Device TPE320915000BYRAL is qualified st MSLL 260C

*  Preconditioning was performed for Autoclave, Unbiased HAST, THE/Biased HAST, Temperature Cycle, Thermal Shock, and HTSL, as
appliczble

* The following are eguivalent HTOL options based on an activation energy of 0.7eV: 125C/1k Hours, 140C/420 Hours, 150C/200 Hours, and

® 10507240 Hours

¥  The following are equivalent HTSL options based on an activation energy of 0.7\ 1500, 1k Hours, and 1700420 Hours
The following are equivalent Temp Cycle cptions per JESD4T: -55C125C/700 Cycles and -55C,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

E1 [TEST): Electrical test temperatures of Qual samples (High temperature according to Grade level):

*  Room/Hot/Caold: HTOL, ED
Reom/Hot: THE / HAST, TC / FTC, HTSL, ELFR, ESD & LU
Room: AC/UHAST

Quzlity and Environmentzl data is available at Tl's external Web site: htto-/fwwaw ti.com)/

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

Location E-Mail

WW Change Management 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 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 TI’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. Tl’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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