PCN Number: | 20230816003.2 | PCN Date: | August 17, 2023

Title: Qualification of Additional Assembly & Test site options for select Devices

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

Proposed 1% Ship Date: | Feb 18, 2024 Sample requests | o\ 15 5073%
accepted until:

*Sample requests received after Sept 18, 2023 will not be supported.

Change Type: |

X | Assembly Site [] | Design L] | wafer Bump Material
L] | Assembly Process L] | Data Sheet LI | wafer Bump Process
X | Assembly Materials LI | Part number change LI [ wafer Fab Site

[ | Mechanical Specification X | Test Site LI | wafer Fab Material
X | Packing/Shipping/Labeling [ | Test Process [ ] | wafer Fab Process

PCN Details

Description of Change:

Texas Instruments is pleased to announce the qualification of FMX and MLA as an additional
Assembly & Test Site for Select Devices listed in the “Product Affected” Section.

Construction differences are as follows:

ASESH FMX MLA
Mount Compound EY 1000063 4147858 4147858
Mold Compound EN2000509 4211880 4211880
Lead finish NiPdAuUAg NiPdAu NiPdAu
Final Test site ASESH FMX MLA

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

Reason for Change:

Continuity of supply.
Enable additional A/T capacity to support high volume ramps.

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 X No Change > No Change

Changes to product identification resulting from this PCN:
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Assembly Site Information:

Assembly Site Assembly Site Origin (22L) Assembly(;:;ltj)ntry Code Assembly City
ASESH ASH CHN Shanghai

TI Malaysia MLA MYS Kuala Lumpur

TI Mexico MEX MEX Aguascalientes

Sample product shipping label (not actual product label)

(17) SNT4LSOTNSR
@ 2000 () 0336

MSL 2 7260C)1 VEAR|[SEAL 0T | [MAEH _~I'. " }31T)LOT: 395904 7MLA
(

TEXAS
INSTRUMENTS Ga
MADE IN: Malaysia
20C: 20

MSL 1 /235C/UNLIM |03/29/04 4W) TKY (1T) 7523483S12
OPT: P
P) REV:

[BL: 54 (L)T0:1750

(22L) ASO:MLA

V) 0033317

21L) CCO:USA
(23L) ACO:MYS

Product Affected:

TLIN1022ADRQ1 TLIN1029ADRQ1 TLIN2022ADRQ1 TLIN2029ADRQ1
TLIN1022DRQ1 TLIN1029DQ1 TLIN2022DRQ1 TLIN2029DQ1
TLIN1027DRQ1 TLIN1029DRQ1 TLIN2027DRQ1 TLIN2029DRQ1

Qualification Report
Automotive Product Qualification Summary

(As per AEC-Q100, AEC-Q006, and JEDEC Guidelines)

Approve Date: 30 January 2023

Product Attributes

Aftributes QBS Device: QBS Device: Qual Device:
TCAN1044VDRO TCAN1146DRQ1 TLVS064QDROA
Asgsambly Site MLA MLA MLA
Package Type S0IC S0I1C S0IC
Package Designator D D D
Wafer Fab Supplier RFAB RFAB RFAB
Wafer Process ID LBC9 LBCS LBC3
Automotive Grade Level Grade 1 Grade 1 Grade 1
MSL LEVEL1-260C LEVEL2-260C LEVELZ2-260C
Flammability Rating UL 94 V-0 UL 94 V-0 UL 94 V-0
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Qualification Results
Data Displayed as: Number of lots / Total sample size / Total failed
GBS Device: QOBS Device: Qual Device:

st HamaC e B TCAN1044VDREH TCAN1146DRQ1 TPL5010QDDCRO1
TEST GROUP A — ACCELERATED ENVIRONMENT STRESS TESTS
PC | a1 - 3 | 2= SAM Analysis, Devicas B6/ VBE/D 8EID
Pre-Stress

PC | A1 JEJ ':Dgiﬁ N futo Precondioning | Level 1 - 260C Mo fails - -

pc | a1 Jéé%giﬁ .| @ . #asto Preconditioning Level 2 - 260C - Mo il Mo fails

Pe | a1 - 3 | = SAM Analysis, Devices BB VBB BB

Post-Stress
HasT | a2 | | JEDEE 1 3 | 77 | Bissed HAST, 130C 96 Hours 3123110 3123110 323110
HAST | A2 - 3 |4 CH“:“:SSE S, Post Devices 11110 330 3300
HAST | A2 -~ 3 | @ W?Hi“s"?l gge:;:“"st Wires 7200 390/ 2/90/0
HAST | A2 - 3 | m Pi'::‘éz;smﬁf: :’::ﬁ Wires aman 90/ 390/
HAST | A2 -~ 3 | a0 BGEHTQE":E ﬁ‘;'l":‘“t Wires a72m 3900 /9010
HAST | A2 JEDEC 3 | 77 | Biased HAST, 1300 182 Hours 32310 2310 22310
JESDZ3-A110 '

HAST | A2 - 3 |4 ‘éﬁ’:‘;" Shon. Post Devices 3310 330 3300
HAST | A2 -~ 3 | @ Wiaﬁf.;?.j i"";:z:':t Wires 7200 390/ 2/90/0
HAST | A2 -~ 3 | a0 Pi“:gﬁﬁf’;ﬁ;ﬁ Wires 7200 39000 /9010
HAST | A2 - 3 | @ B“;?‘S"T‘I’ ':;';:;t:’“ Wires aT2m 39000 2/90/0

ac | a3 JENEG a | Autoclave, 1210 96 Houre D0 E310 2310

JESDZ2-A102
T | A4 JESJDEQE;EE:I o, | 3 |7 Temparsture Cyda, - 500 Cycles 23110 23110 223100
Appendin 3 B5/150C

TC | a4 - 3 | 4 | Cress :;;E;P:“ T Devices 30 1410 14110

TC | A4 -~ 3 | a2 | M “S‘E'I;";Lf‘:"::m Te, Devicas BB VBEID BB

TC | A4 - 3 | a0 WimTi“;Ddosg:;;P“t Wires 7200 /9000 29000

o | M - a | a0 E;,';”s? $ C”'L?}EEE f;‘lf: Wires aman D00 2900

1€ | M - 3 | | BemdPule ;31 Post Wires a7an 30900 3900

TC | A4 JESJDEQE;E*EI o4, | 3 | 77 Tempegzﬁ‘:t'g"ﬂa' - 1000 Cycles 3230 a3t 23100

Appendix 3

1€ | A4 - 3 | 1 C'"“fnitg:a::“ e Devices 310 330 3340

TC | A4 -~ 3 |22 | M ‘:‘E;L_"'ﬂ;i‘f‘ Tc. Devices 2BBI0 VBB BB

e | a4 - 3 | a0 Wi?g:gﬂiﬂ;:m Wirse a2 900 20000

TC | a4 - 3 | a0 g:;d::u: ;::' ::5;:2: Wirse a2 900 20000

TC | A4 -~ 3 | a0 B“"‘:g ﬂ';;;%iﬁ'!:w Wires 7200 /9000 29000
PIC | A8 JESJ;E;; o | 1| % Power E’:Igmmm 1000 Cycles NiA MIA oy
PIC | A8 JES"EEE:; o | 1| % Pawer EEEIEE'—WW 2000 Cycles NiA MIA oy
WS | as | ot |8 | 4 :;:;:Ep:?:‘; 500 Hours 31350 114510 31350
HTSL | a8 . Ol Cos Secon Post Devices 1100 11110 330
HISL | 88 | cormvion | 2 | 5| coea i o0 1000 Hours 3138510 114510 31350
HTSL | AB - a | 4 Cmﬁﬂj:' Devices A0 1410 37300
HrsL | s | SEDEC L3 | as ;’:‘:;:EF’:TE‘; 1000 Hours - 323110 -

Texas Instruments Incorporated TI Information - Selective Disclosure PCN 20230816003.2



GBS Device: QBS Device:
Test Mame | Condition TCAN1044VDREA TCAN1146DRA1
TEST GROUF B — ACCELERATED LIFETIME SIMULATIOMN TESTS
HTOL | Bi JEDEC 3 | 77 | LifeTest Grade 1. 125C | 1000 Hours 23110 23110 VZIO
JESDZ2-A108 )
ELFR B2 | AEC Q100-008 = b Early Failure Rate, 125C 48 Howrs NiA MiA N
NWM Endurance. Data
EDR B3 | AEC Q100-005 = b Retention, Operational NiA MiA N
Life
TEST GROUP C - PACKAGE ASSEMBLY INTEGRITY TESTS
wes | ci | AEcaooooi | 3 | 30 Wire Bond Shear Bonds 380/ 3900 379010
(Cpk=1.67)
MIL-STD&83 Wire Bond Pull
WEP Cc2 Method 2011 3 o (Ck=167) Wires 2 liti] ] Rl
=55% Lead
JEDEC Surface Mount
50 c3 1 15 . ' Caowverage, 1/30¢0 1150 1150
JESDZE-B102 Solderability {Pb) 155C Dry Bake
=55% Lead
s |c3| ;;EZE; w1 SDI:'” ”:I‘f ":’;'}t _ Coverage, 153010 1150 171500
- erability (PL-Fre€) | 55C Dy Bake
JEDEC .
Auto Physical
Po | c4 | JEspozeion | 3 | o o s {Cpk=1.67) 2530/ 3000 353000
Dimensions
and B108
AEC Q100-010 5 balls from a
SBS c5 AEC Q003 3 50 Solder Ball Shear min. of 10 NiA MiA NiA
devices
(Cpk=1.67)
JEDEC # of leads to
LI [#:3 JESDI3-BA05 1 50 Lead Integrity destroction 1/24/0 - -
TEST GROUP D — DIE FABRICATION RELIABILITY TESTS
EM D1 JESDE1 Electromigration - Completed Per Process Technology Requirements
Time Dependent
TODE D2 JESD3S Dickectric Breakdown - Completed Per Process Technology Requirements
HCI D3 JESDED & 28 Hat Injection Carrier - Completed Per Process Technology Requirements
Negative Bias
METI D4 - Temperature Instability - Completed Per Process Technology Requirements
5M D5 - Stress Migration - Completed Per Process Technology Requirements
TEST GROUP E - ELECTRICAL VERIFICATION TESTS
Test program
Pre- and Post-Stress
TEST E1 o supplier All AN Function/Paramatar - Complated Completed Complated
data shast
0 Fails 2KV
Blectrostatic Dischangs, HEM 3000 4000 40000
HEM | B2 | ARCOMDD-00Z |3 ) 3 Human Body Modsl [Classification 1310 11310 11310
2 or better)
0 Fails 750
comer pina,
Electrostatic Discharge, 500V all other 1500 1500V 1500V
COM | B3 | ABCOIDOOTT | 3 ) 3 | o Davics Madsl pins 11310 14310 11310
(Classification
CAB or better)
LU Ed | AEC O100-004 3 & Latch-Up 0 Fails 10610 afL ] 10610
Cpk=1.67 at
AEC Q100-008 R room, hot, cold
ED ES 3 0 Electrical Distributi a0 a0 ELelit]
AEC QD03 el isirioutions test
temperatures

Al (PC): Preconditioning:
Performed for THB, Biased HAST, Autoclave, Unbiased HAST, Temperature Cycle & Power Temperature
Cycle samples, as applicable.

Ambient Operating Temperature by Automotive Grade Level:
Grade 0 (or E): -40°C to +150°C
Grade 1 (or Q): -40°C to +125°C
Grade 2 (or T): -40°C to +105°C
Grade 3 (orI) : -40°C to +85°C

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

PCN 20230816003.2
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Qualification Report
Automotive Product Qualification Summary
(As per AEC-Q100, AEC-Q006, and JEDEC Guidelines)
Approve Date 20-July-2023

Product Attributes

;| Qual Device: Qual Device: Qual Device: QES Feferenc o Reference (Fackagel: eference (Packagel:
TLINZOZSDRGL | TLINIOZSADRDL | TLINZOZSADRGL | TLINZOZS0OL CD408IBOMIETL MIADRGL

Qual Device: | Qual Device:
ILINIOZIDAGL

Auiomotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range (C) 40 1o 135 -40 ta 125 40 1o 135 40 to 155 -40 10 125 40 50 125 40t 125 4010 135 40 10 125
Product Function Inertace intertace Intertace intertace Intertace Inkertace Intertace Irtertace Irtertace
Water Fab Supplier RFAE RFAS RFAE RFAB RFAB RFAB RFAB SH-EIP-L RFAB
Aszembly Site FMX FMX FMx FMX Fux FR ASESHAT FMX FMX
Package Group SO s0IC SOIC S0IC s0iC saIc sOIC SOIC SOIC
Package Designator D D o D o o o o -]

Fin Count 8 E B E a ] 8 14 14

QBS: Qual By Similarity

Qual Device TLIN1029DQ1 is qualified at MSL1 260C
Qual Device TLIN1029DRQ1 is qualified at MSL1 260C
Qual Device TLIN2029DQ1 is qualified at MSL1 260C
Qual Device TLIN2029DRQ1 is qualified at MSL1 260C
Qual Device TLIN1029ADRQ1 is qualified at MSL1 260C
Qual Device TLIN2029ADRQ1 is qualified at MSL1 260C

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

e H% = o | iusiSeo,

D

P a1 . 3 ™ Procondtionng | MSLL 2600 QES QBS QBs QES Es QES ]

HAST Az JESDER 3 ™ Eiased HAST 130CUEEMRH | 95 Hows | GBS QBS QBs QES Es QES wz3L0
JESDER

ACIUHAST | A3 ALWIEDEC | 3 ™ Unbiased HAST | 130C/S5%RH | 96 Hous | QBS QBS QBs QES QES QES HEEL
JESDZZ

JESDER Tempembure " 1000 A
T 84 ) 3 ™ Cycle B5C/150C Cycies QES QES QBs QES gEs QES wz3L0

JEDEC High
HTEL A5 JESD22 1 45 Temperanee 1500 QBS QS QEs QES qas QBS a0
AuE Starage Life

HTOL Bl JESDZ2- 1 L Life Test 140C H QES QBs Qas QES Qs QES 2310
e curs
ELFR &2 fEC QU |y i Early Lite 17c 42 Hous | QES [ qes QES Qs QES a0

) Faslre Rate

Minimum ol 5

AEC QLO0 Wiee Band devices, 30
was i1 e 1 E ] o b Wires QES qBS cas QES qEs w000 /300
CRk=LET
Minimum of 5
MIL-STDEE3 devices, 30 3008 o
wap cz Method 2011 1 30 ‘Wire Bond Pull wWinEs Wires QES QBS QEE QES Qa5 30 3/9000
Cpk=>1.67
JEDEC ) 355 Lead
£ ca o 1 15 P Solderabay | SO QES QES GEs QES qes QES
JEDEC ) PEFres =950 Lead "
£ ca e 1 15 Soterabibty Coverage QES QES GEs QES qes QES R
JEDEC
JEEDE Prysical " - -
PO L= E100 2 1 1o Dimensions Cpk>1.67 QES QBS QEE QES Qa5 o0 33000
E10E

Test Group D - Die Fabrication Reliability Tests

Campiesed Compieted Per | Complesed Compiesed Per | Completed Per | Completed Per | Completed Compieted Per Completed Per
For Process. | Frocess Fer Frocess | Process Frocess Frocess Fur Process | Frocess Frocess
EM oL JEGEEL Elarsromigation Technalogy Technoiogy Technalogy Technology Technolgy Technalogy Technology Techrology Technalogy
Time: Campiesed Compieted Per | Completed Compiesed Per | Completed Per | Completed Per | Completed Compieted Per Completed Per
- o2 [R— Dependent For Process. | Frocess Per Frocess | Process Process Frocess Fur Process | Frocess Frocess
Distectric Technology | Technology Technolgy | Technology Technaiogy Technalogy Technology | Techeology Technalogy
[—
Campiesed Compieted Per | Complesed Compiesed Per | Completed Per | Completed Per | Completed Compieted Per Completed Per
- o3 J=spEn s Hot Casmier For Process | Frocess Fer Frocess | Process Frocess Frocess Fur Process | Frocess Frocess
= Injecsion Technology | Technology Technology | Technology Technaiogy Technalogy Technology | Techeology Technalogy
M - Campiesed Compieted Per | Completed Compiesed Per | Completed Per | Completed Per | Completed Comgieted Per Camplsted Per
WETI - . T e Per Peocess Frocess Per Frocess Pracess Process Process Fer Process | Frocess Process
iy Technology | Technology Technolgy | Technology Technaiogy Technalogy Technology | Techeology Technalogy
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Complesed
or

Compieted Per | Compieted Per Campieted Per
Per Frocess Process Py P

meess meess

EsD ez

AEC Qo0 S 4000 - - - o - -
e L 3 ESD HEm Vaits QEs gQes qes QEs qas QEs STET

. . AEC Q100 ESD HEM 2000
ESD E2 py

{Custom) Violts
EsD £ peCQam |y 3 ESD COM bt gesS ges qes Qes qEs gesS vam

AEC Q100

ESD o L 3 ESD COM 500 Volls | QES QES QBS QES QES QES L3

s AEC Q100
w 4 Py

L & Lasch-Lip ;?EE%L QES QeS es QES Es QES v

- Cpk=LET
= =) e Foom. hot gBs qes qas QBs qEs w30 LA
and coit

ED

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

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/

ZVEI 1D reference: SEM-PA-18, SEM-PA-07, SEM-PA-11, SEM-PA-05, SEM-TF-01

For questions regarding this notice, e-mails can be sent to the 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 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. TI’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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