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PCN Number: 20240221003.2 Date: February 21, 2024
Title: Qualification of RFAB using qualified Process Technology, Die Revision, and MLA
i} as additional Assembly & Test Site for select devices

Customer Contact:

Change Management team

| Dept:

| Quality Services

Proposed 1° Ship

Date:

August 19, 2024

Sample requests
accepted until:

March 22, 2024*

*Sample requests received after March 22, 2024 will not be supported.

Change Type:

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 Materials

Packing/Shipping/Labeling

|| Test Process

Wafer Fab Process

PCN Details

Description of Change:

Texas Instruments is pleased to announce the qualification of RFAB, die revision, and MLA
as additional Assembly & Test Site option for select devices as listed below in the product

affected section. Construction differences are noted below:

Current Fab Site Additional Fab Site
Current Fab Process Wafer Additional Process Wafer
Site Diameter Fab Site Diameter
GFAB6/8 150/200 mm

DFAB P2CMOS 200 mm RFAB LBC9 300 mm
Current New
Probe Site (EWS) TIEM-PR None
Final Test site TIEM MLA

The die was also changed as a result of the process change.

Additionally, there will be Assembly site & BOM options introduced for these devices as

follows:
TIEM MLA
Die thickness 8.5 mils 7.5 mils
Wire diam/type 1.0 mil Au 0.80 mil Cu
Mount compound 8075531 4147858
Mold Compound 8096859 4211880
Lead finish Matte Sn NiPdAu
ECAT G3 G4
Package marking change:
Current Proposed
e o
Paclzage Mlar)king o o (CAV)
Sample Tl = TI LETTER
CAV = CAVITY NUMBER

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

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:

Fab Site
Information:
Chip Site Ch(l:r:)dstlat((ez(())lz;_;m Chip Slte(git;try Code Chip Site City
GFAB6 GF6 GBR Greenock
GFABS8 GF8 GBR Greenock
DFAB DLN USA Dallas
RFAB RFB USA Richardson
Die Rev:
Current New
Die Rev [2P] Die Rev [2P]
C C

Assembly Site Information:

. Assembly Site Assembly Country Code .
Assembly Site Origin (22L) (23L) Assembly City
TIEMA CU6b MYS Melaka
MLA MLA MYS Kuala Lumpur

Sample product shipping label (not actual product label)

(17) SN74LSO7NSR
(@) 2000 (o) 0336

31T)LOT: 3959047MLA
4W) TKY (1T) 7523483S12
(P

TeExAs
INSTRUMENTS G4
MADE IN: Mllaqysin
C: 24:

MSL ‘2 /260C/1 YEAR|SEAL DT
MSL 1 /235C/UNLIM |03/29/04

OPT:
ITEM:

BL: 5A (L)T0:1750

2P) REV: V) —60933

(20L) CSO: SHE

(221) AS0:MLAA(23L) ACO:MYS
Product Affected:

| LMC6772QMM/NOPB | LMC6772QMMX/NOPB | LMC6772QMMX/S7002298 |

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

Automotive Qualification Summary
(As per AEC-Q100 Rev. H and JEDEC Guidelines)
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Attributes

Qual Device:

IC67720MMXNOPE

Qual Device:

TLV1812

DGKR

Product Attributes

QES Package, Process Reference:

SNT4LV244AQDGSROL,

SNTALVI41AQDGSROL

QBE5 Process Reference:

BOT9616PAP!

QBS Product Reference:

TLV18120DRO1

QBS Package, Process Reference:

OPA2991

Automative Grade Level Grade 1 Grade 1 Grade 1 Grads 1 Grade 1 Grade 1
Operating Temp Range (C) A0t 125 4010 125 400125 401125 400125 A0t 125
Product Function Signal Chain Signal Chain Logic Power Management Signal Chain Signal Chain
Wafer Fab Supplier RFAB RFAB RFAE RFAB RFAE RFAB
Assembly Site MLA MLA MLA PHI MLA MLA
Package Group WESOP WESOP VESOP QFP S0IC s0IC
Package Designator DGK DGK DGs PAP D D

Pin Count a a 20 64 B 8

+ QBS: Qual By Similarity
* Qual Device LMCETT2QMMX/MNOPE is qualified at MSL1 260C

Qualification Results

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

QBS Package, Process
Reference:
0BS Package,
Process
Reference:
OPA29310DRQ1

QBS Process
Reference:
BOQ7I616PAPROL | TLVIS12QDRQ1L

Test Name Conditi Duration Qual Device: Quillélzevi:e: " SNTALVZ44ADDGSROL,

SNT4LVZTIAQDGSROL

SNTALVI41AQDGEROL

ted Environment Stress Tests

JEDEC J-
ETD-020 S
PC Al JESDZ2- 3 IE Preconditioning  MSL1 260C - 120810 39240 - 13208/0 92410
All3
JEDEC a6
HAST A2 JEED22- 3 w Biased HAST 130CaB5%RH 1770 32210 - 17T 32310
Al10 Hours
JEDEC
JESD22- a6
AC/UHAET Az ALD2LEDEC 2 w Unbiased HAST 130C/B5%RH 1770 32210 - 17T 32310
Hours
JESD22-
AllB
JEDEC
JESD22- Temperature 300
TC Al 2104 and 3 IE -85C/150C Cycles 17T 32310 - urm 32310
Appendix 3
MIL-ETD282 PostTemp
TC-er Al Method 2011 * 3 Cycle Bond Pull : 1500 - : L 150
JEDEC 1000
PTC A5 JEED22- 1 a5 PTC -A0/125C Cycles - - - - -
4105 e
JEDEC High 500
HTSL AR JESD22- 1 45 Temperature 175C Hours 17T - - urm -
ALDZ Storage Lifs
JEDEC High 1000
HTSL AR JESD22- 1 45 Temperature 130C Hours - 371350 - - 31350
AlD3 Storage Life
Test Group B - Accelerated Lifetime Simulation Tests
JEDEC 1000
HTOL Bl JESD22- 3 IE Life Test 125C - - - 32310 - -
A108 Hours
JEDEC 100
HTOL Bl JESD22- 3 IE Life Test 130C 17T - - urm -
Hours
Al0B
JEDEC 408
HTOL Bl JESDZ2Z- 3 w Life Test 130C H - - - - T
ours
Al0B
AEC Q100- Early Life 48 A R R R R
ELFR B2 008 3 200 Eailure Rate 125C Hours 324000

Test Group C - Package Assembly Integrity Tests
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QBS Package, Process

Referenc
- BS Package.
o o QBS Process QBS Product Q .
Test Spec ?_5: Test Name Duration it D;lmﬂEB TLV?::IZ%TJ‘QEDKE&Ql SNT4LVZ44A0DGSROL, Reference: Reference: R:;::::;_
BQT3616PAPROL | TLVIS12Q0RQL | nousetont oy
SNT4LVI41AQDGSROL
Minimum of 5
AEC Q100- Wire Bond devices, 30
WES cL 0oL 1 30 Shear wires Wires - 1300 3900 - 13010 2900
Cpks1 67
Minimum of 3
MIL-ETD2E3 . devices, 20
WEP cz Method 2011 1 30 Wire Bond Pull wires Wires - 1300 3900 - 13010 2900
Cpk=1.67
JEDEC J- _ »05% Lead
S0 c3 =TD-002 1 15 PE Solderability Coverage - - 1150 1150 - 1151 -
JEDEC J- PB-Free >05% Lead
so €3 smaez ' P sodebiiy  Cowerage s L5 - L1510 -
JEDEC
PD cg  JESD22 3 10 | Physical Cpke167 B . 1100 3600 B v10m 3300
B100 and Dimensions

BE10B
Test Group D - Die Fabrication Reliability Tests

Compleed Per Process
EM D1 JEEDEL - - Electromigration - - Technology - - - - -
Reguirements

Time Completed Per Process

ToDB Dz JESD3S . . g;ﬁ:&‘;‘:"‘ . B Technalogy . - B B B
et Requirements
N Completed Per Process
HCl D3 ‘;55'35" LI . 1*9‘;’"‘” . B Technalogy . - B B B
nisctan Reguirements
Mepative Bias Completed Per Process
METI Da - - - Temperature - - Technology - - - - -
Instability Requirements

Completed Per Process
SM D3 - - - Stress Migration - - Technology - - - - -
Requirements

Test Group E - Electrical Verification Tests

2000

ESD g2 RO, 3 ESD HEM e 130 130 - - 13 -
5o e AECQUO 3 =0 com _ 3001750 ;ﬁg {750V comer ;ﬁg {750 corner A A A
L E4 ng QLio- 1y 5 Latch-Up ;jgu‘i‘éi 1610 LD - B s B
ED Es  AECQLN- 5 3p  Secticd EEE\:IE; - 1700 1300 - - 290/ -

QBS Package, Process
Reference:

0BS Package,

QBS Process QBS Product S

£ Reference:

Test Spec Test Name Condition Duration Qual Device: Qual Device: SNT4LV244A0DGSRO1,

Reference 5
Lot TLV1212QDGKROL BQ73616PAPRQI | TLVIB12QDRQL Reference:

SNT7ALVITIAQDGSROL OPAZ9910DRO1

SNTALVI41AQDGSROL

Additional Tests

* Preconditioning was performed for Autoclave, Unbiased HAST, THE/Biased HAST, Temperatwre Cycle, Thermal Shock, and HTEL, as applicable

* The following are equivalent HTOL options based on an activation energy of 0.7eV - 125C/ 1k Hours, 140C/480 Hours, 150C/200 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 JESD4T : -53C/125C/700 Cycles and -65C/150C/300 Cycles

Ambiznt Operating Temperature by Automotive Grade Level:

* Grade 0 {or E): -40C ta +150C
* Grade 1 {or Q): -40C to +125C
* Grade 2 {or T): -40C o +105C
* Grade 3 (or [ - -40C 0o +35C

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

# RoomiHedCald : HTOL, ED
* RoaomiHeot: THEf HAST, TG/ PTC, HTSL, ELFR, ESD & LU
* Hoaom : AClUHAST

Quality and Envircnmental data is available at Tl's external Web site: hifpvwaeeticom!

Tl Qualification ID: R-CHG-2401-015

Automotive New Product Qualification Summary
(As per AEC-Q100, AEC-Q006, and JEDEC Guidelines)
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Test Group
PC Al
PC Al1
PC Al2
HAST A21
HAST  AZ12
HAST  AZ13
HAST A214
HAST  A215
HAST A22
HAST A221
HAST  A2232
HAST  A223
HAST A224
HAST A225
TC Ad41
TC Ad11
TC Ad12
TC Ad13
TC Ad14
TC Ad15

Test
Spec

JEDEC
J-5TD-
020
JESD22-
A113

JEDEC
JESD22-
A110

JEDEC
JESD22-
A0

JEDEC
JESDZ22-
Al04

and
Appendix
3

w

70

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

Min | o5y
Lot Lot Test Name Condition Durafion
Qty

Preconditioning

SAM Precon
Pre

SAM Precon
Post

Biased HAST

Cross Section,
posibHAST, 1X

‘Wire Bond
Shear, post
bHAST, 1X

Bond Pull over
Stitch, post
bHAST, 1X

Bond Pull over
Ball, post
bHAST, 1X

Biased HAST

SAM Analysis,
postbHAST 2X

Cross Section,
post bHAST, 2X

Wire Bond
Shear, post
bHAST, 2X

Bond Pull over
Stitch, post
bHAST, 2X

Bond Pull over
Ball, post
bHAST, 2X

Temperature
Cycle

SAM Analysis,
post TC 1X

Cross Section,
post TC, 1X

‘Wire Bond
Shear, post TC,
1X

Bond Pull over
Stitch, post TC,
1

Bond Pull over
Ball, post TC,
1X

Texas Instruments Incorporated

MSL1 260C

Review for
delamination

Review for

delamination

130C/85%RH

Poststress
cross seclion

Post stress

Post stress

Post stress

130C/85%RH
Review for
delamination
Post stress

cross seclion

Post stress

Post stress

Post stress

-65CA50C

Review for
delamination

Post stress

cross secfion

Post stress

Post siress

Post stress

TI Information - Selective Disclosure

Qualification Results

1Step

1 Step

1 Step

96 Hours

Completed

Wires

Wires

Wires

192 Hours

Completed

Completed

Wires

Wires

Wires

500
Cycles

Completed

Completed

Wires

Wires

Wires

Qual Device:

SNTALV244A0DGSRA1

113080

214410

214410

AT

1M1

130/0

1/30/0

113000

1/70/0

12210

11

113000

1/30/0

1/30/0

AT

12210

11

113000

1/30/0

113000

Qual Device:
SHT4LV273AQDGSRA1

130810

21440

2i44/0

1770

11

173010

173000

173010

700

12210

1100

173010

1300

173000

7T

12210

1100

173010

173000

173010

Qual Device:
SNTALV541AQDGSRA1

QES Reference:
SNF4HCSTA0PWRO1

1730810 302410
214410 3/66/0
214410 316610
1770 323170
110 3310
1130/0 380/0
1/30/0 3500
173010 38010
17710 321000
12210 3660
110 3310
173010 38010
1300 3800
1/30/0 3/50/0
1770 323110
12210 316610
110 3310
173010 38010
11300 30010
173010 38010

PCN# 20240221003.2



JEDEC

JESDZ22-
Tc  a4p A4 3 70  Temperature gscisoc 1000 17000 170 1700 321000
and Cycle Cycles
Appendix
3
TC Ad21 - 3 72 SAMAnalysis, | Reviewfor oo ey oo 12210 12210 3066/
post TC, 2X delamination
Cross Section, Post stress
TC A422 - 3 1 postTC, 2X cross secfion Completed  11/0 1A 1110 31310
‘Wire Bond
TC A423 - 3 30 Shear, postTC,  Postsiress Wires 13000 130/0 1/30/0 3190/
2X
Bond Pull over
TC Ad424 - 3 30 Stitch, post TC, Post stress Wires 13000 130/0 1/30/0 3190/
2X
Bond Pull over
TC A425 - 3 30 Ball, post TC, Post siress Wires 13050 13000 130/0 39000
2X
JEDEC High 1000
HTSL  AG.1 JESD22- | 3 45 Temperature 150C Hours 10450 10450 17450 31350
A103 Storage Life
Cross Section, Post stress
HTSL A6.1.1 - 3 1 post HTSL, 1X cross section Completed = 11/0 1170 1 3/310
JEDEC High 2000
HTSL A&2 JESD22- | 3 44 Temperature 150C Hours 114400 114410 174410 3M3z2n
AT03 Storage Life
Cross Section, Post stress
HTSL A621 - 3 1 postHTSL, 2X cross seclion Completed = 11/0 1170 1 330

Test Group C - Package Assembly Integrity Tests

REC Min!mum of 5
wBs  C1 Q100 1 E devices, 30 yires 173000 1300 113000 3/90/0
o001 ear wires
Cpk=167
MIL- Minimum of 5
STDss3 devices, 30
weP  c2 et 30 WieBondPul | U7 Wires 173000 1300 113000 3/90/0
2011 Cpk=167

+ QBS: Qual By Similarity

+ Qual Device SN74LV244A0DGSRO1 is qualified at MSL1 260C
+ Qual Device SN74LV273AQDGSRO1 is qualified at MSL1 260C
+ Qual Device SNT4LV541AQDGSRQ1 is qualified at MSL1 260C

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

+ The following are eguivalent HTOL options based on an activation energy of 0.7eV © 125C/1k Hours, 140C/430 Hours, 150C/300 Hours, and 155C/240 Hours
+ The following are equivalent HTSL opfions based on an activation energy of 0.7eV : 150C/1k Hours, and 170C/420 Hours

*+ The following are equivalent Temp Cycle opfions per JESD4T - -55CM25C700 Cycles and -65C/M150C/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
RoomiHot : THE / HAST, TC/ PTC, HTSL, ELFR, ESD & LU
Room : ACUHAST

-

-

Cuality and Environmental data is available at TI's external Web site: hitp: ifwvew ti.com/
Tl Qualification 1D: R-NPD-2211-055/R-NPD-2112-054

[1-QEM-EVAL-2009-00336: Discounted. Assembly die attach process issue
process optimized to avoid re-occurrence.

ZVEI ID: SEM-PW-13, SEM-PW-09, SEM-PW-02, SEM-PA-18, SEM-PA-07, SEM-PA-11, SEM-
PA-05, SEM-PA-08, SEM-BD-01, SEM-PA-13, SEM-DE-01, SEM-DE-02, SEM-DE-03, 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,
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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,
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 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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