February 16,

PCN Number: 20230215002.2 PCN Date: 2023

Qualification of new Fab site (RFAB) using qualified Process Technology, Die Revision,

Title: Datasheet, additional Assembly & Test site options for select devices

Customer Contact: PCN Manager Dept: Quality Services

Proposed 1% Ship Date: | Aug 15, 2023 Sample requests | | o 55)3x
accepted until:

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

Change Type:

Wafer Bump Site Wafer Bump Material Wafer Bump Process

X | Assembly Site Assembly Process [] | Assembly Materials

X | Design Electrical Specification [l | Mechanical Specification
X | Test Site Packing/Shipping/Labeling [l | Test Process

L] L]

DX DX

Wafer Fab Site Wafer Fab Materials Wafer Fab Process

LB 0 B <

Part number change

PCN Details

Description of Change:

Texas Instruments is pleased to announce the qualification of a new fab & process technology
(RFAB, LBC7) and TI Malaysia as additional Assembly & Test site for selected devices 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 LBC2 150 mm
DL-LIN LBC3S 150 mm RFAB LBC7 300 mm
DL-LIN LBC3S 200 mm

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

Construction Differences:
TI Taiwan TI Mexico TI Malaysia
Wire type 0.96mil Au 0.96mil Au 0.96mil Cu

The datasheet will be changing as a result of the above mentioned changes. The datasheet change
details can be reviewed in the datasheet revision history. The links to the revised datasheets are
available in the table below.

I TEXAS SNG5LBC176A, SN75LBC176A

INSTRUMENTS SLLS376F — MAY 2000 — REVISED JANUARY 2023
Changes from Revision E (January 2023) to Revision F (January 2023) Page
« Changed the SN65LBC176AQ values in the Thermal Informationtable................... 5

Note: Not all devices are affected by the thermal changes in the datasheet. The devices not
included in this PCN already reflect the changes to those devices in a prior datasheet update. The
non-affected devices were updated in a previous datasheet revision as seen in the table below.

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20230215002.2
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Current New Thermal changes for the devices in this
Product Folder Datasheet Datasheet PCN shown below were reflected in a
Number Number prior datasheet release
SNx5LBC176A SLLS376D SLLS376E SN65LBC176QDR, SN6SLBC176QDRVS,
SN65LBC176QDRG4
SN65LBC179QDR SLLS173F SLLS173G SN65LBC179QDR
i3 TExAs SN65LBC176-Q1
INSTRUMENTS SGLS211B — OCTOBER 2003 — REVISED JANUARY 2023

Changes from Revision A (October 2003) to Revision B (January 2023)

» Added the Package Information table, Pin Configuration and Implementation, Thermal Information table,
Device Functional Modes, Device and Documentation Support section, and Mechanical, Packaging, and

Page

Orderable INTOrmMation SECHON..........cc e e e s e e e s s r e e e ss s aas s eeeeea s eessseansaa s s sesabbansseessres 1
+ Deleted the Ordering Information table.......... ... e 1
Current New Thermal changes for the remaining
Product Folder Datasheet Datasheet devices in this PCN shown below are
Number Number reflected in these datasheet releases
SNx5LBC176A SLLS376E SLLS376G SN65LBC176 AQDR
SN65LBC176-Q1 SGLS211A SGLS211B SN65LBC176QDRG4Q1, SN65LBC176QDRQ1

These changes may be reviewed at the datasheet links provided.

https://www.ti.com/product/SN65LBC176A
https://www.ti.com/product/SN65LBC176-Q1

Tube and some G4 variants of the devices are included in EOL notice PDN# 20230215005.3.
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

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
X No Change

REACH
X No Change

IEC 62474
D No Change

Green Status
X No Change

Changes to product identification resulting from this PCN:

Fab Site Information:

Chip Site Ch(':%jét‘(azg’[')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 -

Texas Instruments Incorporated

TI Information - Selective Disclosure

PCN# 20230215002.2



https://www.ti.com/product/SN65LBC176A
https://www.ti.com/product/SN65LBC176-Q1

Assembly Site Information:

. Assembly Site Origin Assembly Country Code .
Assembly Site (221) (23L) Assembly City
TI Mexico MEX MEX Aguascalientes
TI Taiwan TAL TWN Chung Ho, New
Taipei City
TI Malaysia MLA MYS KUALA LUMPUR
Sample product shipping label (not actual product label)
Ti
lNSTI{-:mENTS Ga (1P) SN74LSO7NSR
bpos [N Melgyele @ 2000 (o 0336
MSL '2 /260C/1 YEAR|SEAL DT 31T)LOT: 3959047MLA
MSL 1 /235C/UNLIM |03/29/04 (;W) TKY(1T) 7523483S12
e e 200) C80: sHE)EZIT) CCo:USA
LBL: 5A (L)T0:1750 2] s
Product Affected:
SN65LBC176 AQDR SN65LBC176QDRG4 SN65LBC176QDRQ1 SN65LBC179QDR

SN65LBC176QDR SN65LBC176QDRG4Q1 [ SN65LBC176QDRVS

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

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

Approve Date 24-January-2023

Qualification Results

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

Min 5 . -
551 _ | QualDevice: Qual Device: QBS Referance- QBS Reference: | (BS Referance: | (BS Reference:
E‘; I [N R snssLBcnsme; SNESLEC179QDR | TPS51604QDSGROL | TCAN1044VDRQ1 | TCAN104AVDROL | SNESLBC176AQDR

Test Group A - Accelerated Environment Stress Tests

JEDEC J-

5TD-020
FC Al JEsD2e-

Al13

7T Preconditioning  MSL1 260C 1 Step 1040 L1000 - pE] 2000 oo

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20230215002.2
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JEDEC J-

PC a SO0, 77 Precondiioning MSL2260C  L1Swp - .
A113
JEDEC o

HAST A2 JESD22- 3 77 BiasedHAST  130CESHRH Lo - .
AL10
JEDEC
JESD22- o5

AC/UHAST A3 ALDZUEDEC 3 77 Autoclave 121CA5psg e | LTTR 177
JESD22-
al118
JEDEC
JESD22- Temperatire 500

T A R 3 T o 6SCHS0C  pun | 1770 177
Appendix 3
MIL-STDBE3 Post Temp

TC-BP A Methed 2011t 5 Cycle Band Pull . - .
JEDEC High s00

HTSL A6 JESD22- |1 45 Temperamre  175C s |- .
Al103 Stworage Life

Test Group B - Accelerated Lifetime Simulation Tests

1970

/4510

/1540

211540

211540

219010

1770

1770

JEDEC 1000
HTOL El JESD22- 1 7 Life Test 125C 1770 1T
Hours
AlDE
AEC Q100- Early Life 43
ELFR B2 008 t 77 Failure Rate 1zs¢c Hours °

Test Group C - Package Assembly Integrity Tests

32400/0

17T

211540

1770

Wire Band

Minimum of 5
devices, 30

AEC Q100-
waes c1 001 1 el Shear wires Wires 13080 1200
Cpk=167
Minimum of 5
MIL-STDEE3 . devices, 30
WEP c2 Methed 2011 30 Wire Bond Pull | oo Wires 1300 1300
Cpke167
JEDEC J- . >05% Lead
S0 c3 STD-002 1 13 PE Solderabiliy Coverage - -
JEDEC J- PB-Free =05% Lead
b 3 STD-002 t = Selderabiliyy Coverage - )
JEDEC
JESD22- Physical N
PD c4 B100 and 1 10 Dimensions Cpk=167 1108 oo
EBl03

Test Group D - Die Fabrication Reliability Tests

31150

31150

276000

216010

1150

11510

22000

1200

1300

100

Completed Per g.umpl:smd Per Compleed Per g:;r::sleshed Per g;mczéimd Per Completzd Per
EM D1 JESDBL - - Electromigration - - Process Technology T;'m“"mo Process Technolony | ocnoe: Techomg Process Technology
Requirements Ben £ i welagy alogy i
Time Completed Per Completed Per Completed Per Completed Per Completed Per Completed Per
- 0z | sEspas Dependent : S racess 5 o Process Process 5 o
- Dielectric - - ancE_ss Ef“;u °9Y  Technology an(e_ss EEE"O “0Y | Technology Technology rocess lechnology
Ereakiown equireme; Requiremenis equiremen : ui
Completed Per Campleted Per Completed Per
. Completed Per Completed Per Completed Per
HEl pz  JESDEDE - Hot Carrier - - Frocess Technology  L0CESS Frocess Technology | LI0CESE Process Frocess Technalogy
28 Injectian Reguirements Technology Reguiremants Technology Technology .
q Reguirements i i qui
Negative Bias Completed Per Completed Per | &) ieed Per c Per 5 Per Completed Per
Process Process Process
MNETI D4 - - Temperature - - Process Technology Technal Process Technology Technal Technal Process Technology
In=tability Requirements Hi‘;;?;'?:‘nﬁ Requirements ecnnelogy echnology i
Completed Per PC“'""':S‘E" PEr Completed Per g::'c'ss":"“ Per g;’zs's‘:“ Fer Completed Per
SM D5 - - Stress Migration - - Process Technology Technolo Process Technology Technol Technalo Process Technology
Requirements B 9y i 1elogy walogy -

Test Group E - Electrical Verification Tests

ESD B2 poTO 3 E;i;mus - it 130
Pin)

ESD E2 ggzc Quoe- H] ESD HEM - \z’gﬁ: 13m0 150

ESD S 3 ESD COM - R 1 130

Lu E4 ng Q10 6 Laich-Up :i::ﬁifm 160 1610

ED S A E&;E& - 1300 1300

Additional Tests

Test Spec

Test Name

Duration | Qual Device

Qual Device

QES Reference

QBS Reference

QBS Reference

1E0

130

11610

1300

QBES Reference

. F Soning was pe for .Unbiased HAST, THE/Biased HAST, Temperature Cycle, Thermal Shock, and HTSL, as applicable
« The follawing are equivalent HTOL options based on an acivaton energy of 0.7V : 125C/ 1k Hours, 140C/480 Hours, 150C/200 Hours, and 155C/240 Hours
« The follawing are equivalent HTSL opfions based on an actvaion energy of 0.7eV : 150C/1k Hours, and 170C#420 Hours
* The follawing are equivalent Temp Cycle options per JESDAT : -55C/25C/700 Cycles and -65CA50C/500 Cycles
Ambient ? by Grade Level:
® Grade O (ar E): -40C o +150C
* Grade 1 (or Q): -40C to +125C
* Grade 2 (ar T): -40C w0 +105C
* Grade 3 (or [ - -20C 1o #5350
E1(TEST): Electrical test temperatures of Quel samples (High temperature accarding to Grade level):
* Ream/HotiCald : HTOL, ED
* Ream/Hot: THE /HAST, TG PTC, HTSL, ELFR, ESD & LU

.

Recam : AC/UHAST

Quality and Environmental data is available at TT's external Web site- hitp:ifaannticomd

Texas Instruments Incorporated

TI Information - Selective Disclosure

PCN# 20230215002.2
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QBS: Qual By Similarity
Qual Device SMGSLEC1T6QDRQL is qualified at MSL1 260C
Qual Device SNGSLECLTIQDR is gualified at MSL1 260C

.

.

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20230215002.2



Automotive New Product Qualification Summary
(As per AEC-Q100, AEC-Q0086, and JEDEC Guidelines)

Approve Date 24-JANUARY -2023

Qualification Results

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

e Test ﬂ;’t‘ S8 | an Qual Device: GBS Reference: GBS Reference: | QBS Reference: | QBS Reference:
P Spec o |t ame SNB5LBC1760DRQ]1 | SN65LBC1700DR | TPS516040DSGRO1 | TCAN1044VDRO1 | TCAN104AVDRD1 | SN65LECITEAGDR

Test Group A - Accelerated Environment Stress Tests

JEDEC
1-5TD-
PC AL 020 3 77 | Precenditoning | MSL1260C | 1S=p 100 1100 - 100 20010 van
JESD22-
4113
PC ALl |- 3 2z | SAMPrecon | Reviewfor |, .. - - - Lz 214410 vzz0
Pre delamination
Review for
eC ALl |- 3 22 ps. M Precon delamination, | 1 Swep - - - 12210 204410 12210
-
TO SAM
PC | ALZ - 3 22 | SAMPrecon Reviewfor ) qup - . - 12210 204410 vz2I0
Post delaminasion
Review for
PC - 3 22 ps‘u"s"t Frecon delamination, | 1 Swep - - - 1220 204410 12210
Post precon
JEDEC
HAST A2l | JESD22- | 3 77 | Biased HAST | 130C/85%RH | 96Hours | - - - 1770 2715410 -
A110
= Cross Section, Post sress
HAST | A212 |- 3 1 ost BHAST, 1X | cross sengon | ComPpleted | - - - 5456410 12812800 -
Wirs Bond
HAST A213 - 3 30 | Shear post Postsyess | Wires - - - /2410 16/4810 -
BHAST, 1%
Bond Pull over
HAST  A214 |- 3 30 | Sitch, post Postswess | Wires - - - /2410 128/384/0 -
BHAST, 1%
Bond Pull aver
HAST | A215 |- 3 30 Ball post Postsyess | Wires - - - 64119210 16/4810 -
BHAST, 1%
JEDEC
HAST A22 | JESD22- | 2 77 | Biased HAST | 130C/85%RH | 102 Hours | - - - 17010 2/15400 -
A110
- SAM Analysis, | Review for
HAST | A221 |- 3 2 HASEax | detaminaton | COMPlEEd | - - - 64/140810 128/2816/0 -
HAST | A222 |- 3 1 Cross Section, | Postsfess | oo ied | - - - B4 161160 -
= - postbHAST, 2X | cross section P
Wire Bond
HAST | A223 | - 3 30 Shear, post Post sress Wires - - - 82410 128/384/0 -
BHAST, 2
Bond Pull over
HAST | Az24 |- 3 30 | Stich, post Postsvess | Wires - - - §4/192/0 128/284/0 -
BHAST, 2
Bond Pull aver
HAST | Az25 |- 3 30 | Ball post Postswess | Wires - - - 64/19210 128/284/0 -
BHAST, 2
JEDEC
JESD22-
ALO4 Temperature 500
TC | Asl |y 3 T Cyde BICANC | &l 1770 U770 - 7T 2715410 1770
Appendix
3
SAM Analysis, | Review for
TC | A1l - 3 2 arcix Aetaminaion | Complewd | 1220 112210 - /1760 16/35210 12210
Cross Section, Post sress
TC  |Ag1z |- 3 1 post TC. 2% oo secion | Complem=d | - - - 6416410 12812810 o
Wire Bond
TE | Ad413 |- 3 30 | ShearpostTC, | Poststess | Wires 130 1120 - 216064510 4321120500 271810
1%
Bond Pull aver
TC | As14 |- 3 30 | Stwch.postTC. | Postswess | Wires 130 1130 - 8240 4321129600 27810
1%
Bond Pull aver
TC | A41s |- 3 30 | BallpestTC, |Paststess | Wires 130 1120 - 2240 4321120500 271810
1%
JEDEC
JESD22-
TC  |Aaz |A04 3 77 | [EmESTAWE | gsepspe | 1000 1770 17710 - 700 211540 T
and Cycle Cycles
Appendix
3
TC | As21 |- 3 zp | SAMAnalysis | Reviewlor o e | 1220 12210 - 2161475200 43205040 27/504/0
post TC, 2% delamination
Cross Section, | Postswess
TC | Ag22 |- 3 1 estTe o s ey | Complerd | - - - 2580 432143210 2712700
Wire Sand
TC | As23 |- 3 30 | ShearpostTC, | Postswess | Wires 130 130 - 8240 4321120600 271810
2%
Bond Pull aver
TC | Ad24 - 3 30 | Sttch,postTC, | Paststess | Wires 130 1120 - 2240 4321120500 271810
2%
Bond Pull over
TC  |Ag2s |- 3 30 | BallpesmTC, |Fostswess | Wires 130 130 - 8240 4321120600 271810
2%

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20230215002.2



JEDEC High

HTSL | 461 | JESD22- |3 45 Temperawrs | 175C 500 Hours | - - - 11450 208010 -
Al03 Stworage Life

Cross Section. Post stress

HTSL | A611 |- 3 1 pomHISL 1% | croce oo | ComBlsd | - - - EE 161160 -
JEDEC High 1000

HTSL |A62 | JESD22- |3 45 Temperawre | 175C i - - - 140t 28010 -
AlD3 Swrage Life

HTSL | A621 | - 3 1 Cross Section, | Postsiess | o eeg | - - - 6416410 1281280 -

post HTSL, 2%

cross section

Test Group B - Accelerated Lifetime Simulation Tests

JEDEC 1000
HTOL | B1 JESD22- |1 77 Life Test 125¢C 1770 17710 32310 1770 2/15410 17710
Hours
4108
AEC ;
ELFR | B2 Q100- 1 77 Early Life 12s5C A3Hours | - - 224000 - - -
oos Failure Rate

Test Group C - Package Assembly Integrity Tests

Minimum of 3
AEC Wire Bond devices, 30
wes |c1 | Quoo- |1 20 =vices. Wires 11300 13010 U150 11300 2/60/0 113010
o Shear wires
Cpk-1.67
MIL- Minimum of 5
wep |cz | STDSE3 |, 30 WireBondPull | 255530 yg. 1m0M 1300 150 13010 206010 1301
Method wires
2011 Cpk>167
JEDEC
sD c3 3STD- |1 15 PE Salderability | 0000 Lead - - - - 111510 -
Coverage
002
JEDEC
=D c3 1sTD- |1 15 PB-Free ~95% Lead - - - - 11510 -
Solderability Coverage
002
JEDEC
JESD22- Bhvyical
PD | cC4 | BLOO 1 10 scE Cpk>1.67 - 100 100 330m 100 272000 100
o Dimensions
B108

Test Group D - Die Fabrication Reliability Tests

Completed Per g:::epl::d Per Completed Per g:;:g;mu Fer :‘:?Dr:i?ad Per Completed Per
EM D1 JESDEL | - - Electromigration | - - Process Technology | 580 Process Technolegy | L 2o80 Technology Process Technology
Requirements Requirements Requirements. i Requirements
C
TODE | D2 JESD35 | - - =penc - - Process Technology Process Technology Process Technology
Dielectric 2 g Technology R o Technology Technalogy 2 -
Breakdown equiremen Requirements equiremen Requi Rea equiremen
Completed Per Completed Per Comgpleted Per
JESDEO Hot Carrier Completed Per Process Completed Per Process Process Completed Per
HCI D3 - - ; - - Process Technology Process Technology Process Technology
&28 Injection R N - Technology R N 5 Technology Technology R =
equiremen Requiremants equiremen Requi Rea equiremen
Megative Bias Completd Per Completed Per Completed Par Completed Per Completed Per Completzd Per
Process Process Process
NBTI Da - - - Temperature - - Process Technology Technology Process Technology Technology Technology Process Technology
Instability Requirements Roquirements Requirements. L=ehn e Requirements
q
Completed Per gnm::‘:sEd Fer Completed Per g:;:epl:swd Fer g?x:;ﬁd Per Completed Per
M DS - - - Stress Migration | - - Process Technology | 720050 o Process Technology | 720000 Tachnology Process Technology

Requirements

Requirements

Requirements

0

Requirements

Test Group E - Electrical Verification Tests

AEC ESD HBM

EsD | E2 QLoo- |1 3 (Custom Bus | - %&Fg” 1830 - - - - -
002 Pin)
AEC

ESD | E2 Quo0- |1 3 ESD HEM - 2000 Vols | 130 130 1300 - - 30
002
AEC

ESD | E3 Quoo- |1 3 ESD CDM - 500 Volts | 130 130 130 - - 30
011
AEC

LU E4 Q100- 1 6 Latch-Up Per AEC 160 160 B0 - - 160

QLD0-D04

004
AEC Elecical Cpk>167

ED | ES Quo0- |3 20 ! Room.hot, | - 11300 113000 380/ 2/60/0 - 113010

Distributions

o0g and cold

* (BS: Qual By Similarity

» Qual Device SNESLBC176QDRQL s qualified atMSLL 260C
* Qual Device SNE5LBC179QDR is qualified at MSL1 260C

Preconditaning was performad tor Autsclave. Unbaased HAST. THEBiased HAST. Temperanre Cycle. Thermal Shock. and HTSL. a3 applicable

= The lollowing ane squivalent HTOL optons based on an actvaton snsigy of 0.7eV : 129C/1k Hours, 140C480 Hours, 150300 Hours, and 135C240 Hours
Thi kllowing kit #quivalent HTSL Sptons based on A0 ACtvasen energy of 0.7eV | 1S0CIK Hours. and LTOCHM20 Hours

Tha fodipwing ane aquivalent Temp Cycle optons per JESOUT | 3301250700 Cycles and -83CN%0C800 Cycles

Ambient Opsiating Temparature by Automotie Grade Level

® Grade O (or By 400 = #1500
Grade 1 (o Q) ~80C 10 +125C
‘Grade 2 (or Ty -20C s #1050
Grade 3 (or [} : -20C 1o +835C

[E1 [TEST): Electrical test temperatures of Qual samples [High temparature accerding 1o Grade lved):

® RpamboeCod | HTOL ED
Froomidon - THEL HAST, TC / PTC, HTSL ELFR, ESD ELU
Roam - ACRHAST

Quality and Ernironmental data is available at Tiz extemal Web site: hap Pavmw $ comy

[1HEIPD. Discoumed. Not Cu wire relased

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20230215002.2



Automotive New Product Qualification Summary
(As per AEC-Q100, AEC-006, and JEDEC Guidelines)

Approve Date 09-JANUARY -2023

Qualification Results

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

pc |m |02 3 |77 | Precondtioning | MSL1260C |1Sep | 100 . 100 200 - . - 200
JESD22-
ALL3
SAMPrecon | Rieviewfor
PC |m1 |- 3 |z |2 e for | 1sep | 1220 . 1220 am - 30660 - 20
Review for
PC | ALl |- 3 2z | SAMPrecon | ominaton, | 1 Step 220 - 12200 20840 - - - 20440
Fre 0 SAM
SAMPrecon | Reviewfor
pc Mz |- 3z a2z | R o | 15w | 1220 - 1220 240 - 206610 - 21000
Review for
Pc [az |- 3 |2z | MPEen | golaminaton, | 15ep | LZ20 - 1220 240 - - - 2i88m
Postpracon
JEDEC
HAST | AZ1 |JESD22- |3 |77 | BiassdMAST | 130CI85%RH | 06 Hours | - - 770 21520 - - - -
110
Cross Section, | Postswess
HAST | A212 |- 3|1 | e | e | Complemd | - . 880 161160 - . - -
Wire Bond
HAST | A213 | - 3 |30 | Sheapost | Postsuess | Wires . . 8240 161480 - . - -
BHAST, 1X
Bond Pull over
HAST | A214 |- 3 | itch, post Postszess | Wires . . 8240 161480 - . - -
BHAST, X
Bond Pull over
HAST - 3 |30 | Balpos Postsmass | Wires - - 840 161480 - - - -
BHAST, 1X
JEDEC
HAST | A2z |JESDZZ- |3 |77 | BiasedHAST | 130C/85%RH | 102Hours | - . 1700 21540 - . - -
110
JEDEC
HAST | AZ2 |JESDZZ- |3 |77 |BiassdHAST | 130C/85%RH | D6 Hours | - . - . - . - -
A110
SAM Analysis, Review for
HAST | AZ21 | - 3 | | e e | Compled |- . 817610 1613520 - . - -
Cross Saction, | Poststress
HAST | A222 |- 3|1 |Cremseden, e | Complemd | - . 880 161160 - . - -
Wire Bond
HAST | A223 |- 3 |30 | Sheapost | Postswass | Wires . . a0 161480 - . - -
BHAST, 2X
Bond Pull over
HAST | A224 | - 3 |30 | Sichpost Postswess | Wires . . 840 1614800 - . - -
BHAST. 2X
Bond Pull over
HAST | A225 | - 3 |0 |Balpos Postszess | Wires . . 8240 161480 - . - -
BHAST, 2X
SAM Analysis, Review for
T M1 3 | | SN e | Compleied | 12200 . 817610 1613520 - 206610 - 1653520
T© | mMiz|- 3 1 Cross Sectian, | Postsliess | o | 110 . amn 161160 . . . 16160

postTC, 1X cross secien

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20230215002.2



TC ALL3
TC ALla
TC A5
TC A2
TC Az
TC A2l
T AZ22
TC A23
TC Aza
TC AZS
PTC | A51
PTC | A52
HTSL | AB1
HTSL | A611
HTSL | AB.2
HTSL | AB.2
HTSL | AB21

JEDEC
JESD22-
ALDS

JEDEC
JESD22-
ALDS

JEDEC

JESD22-
ALDZ

JEDEC
JESD22-
Al03
JEDEC
JESD22-
ALDZ

-

-

w

w

2

3

3

30

w

m

2

k)

3

3

45

43

43

43

43

1

Wire Band
Shear, post TC,
1x

Bond Pull over
Stitch, post TC,
1x

Bond Pull gver
Ball. post TC.
X

Temperature
Cycdle

Temperature
Cycle

SAM Analysis,
postTC, 2X
Cross Saction,
postTC, 2X

Wire Bond
Shear, post TC,
2x

Eond Pull over
Siich, post TC,
2%

Bond Pull over
Ball, post TC,
2%

PTC

PTC

High
Temperature
Storage Life

Crass Section,
postHTSL, 1X

High
Temperature
Sworage Life
High

Temperature
Storage Life

Cross Section,
postHTSL, 2

Postsress

Postsress

Postsress

-B5CA50C

-G5CA50C

Review for
delaminaton

Postsress

cross section

Postsress

Postsress

Postsress

-A0125C

-40125C

175C

Postsress
Cross secon

173

Postsress
cross section

Wires
Wires

Wires

1000
Cycles

500
Cycles

Completed

Completed

Wires
Wires

Wires

1000
Cydes

2000
Cycles

500 Hours

Completed

1000
Hours

500 Hours

Completed

130

30

130

1220

o

30

130

30

8Z4n

8Zan

a4

T

anven
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Test Group B - Accelerated Lifetime Simulation Tests
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Early Life
Failure Rate

Endurance,

T Ly p———

WBS | C1
WBF | CZ
sD c3
sD c3
PD c4

AEC
Q100-
001

MIL-
5TDas3
Method
2011

JEDEC
J-5TD-
ooz

JEDEC
J-5TD-
o0z

JEDEC
JESDZ2-
B10D
and
B10E

Wire Bond
Shear

Wire Bond Pull

PE Solderability

PE-Fres
Solderability

Physical
Dimensions

Test Group D - Die Fabrication Reliabiity Tests
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Test Group E - Blectrical Verification Tests

JESDE1

JESD33

JESDE0
&8

Electromigration

Time
Dependent
Dielectric
Breakdown

Hot Carrier
Injection

Negative Bias
Temperatura.
Instability

Stress Migration
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Completed Per Completed Per Completed Per Completed Per | Completed Per | Completed Par
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Requirements Requirements Techr!olbg}' Techn_nluq)' Techr!ulogy Technology Tecnr!ulm Tecm}olnq)'
Completed Per Completed Per Complewd Per Completed Per Complesed Per Completed Per
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AEC

ESD HEM (Bus 12000

ESD |EZ | Quo- |1 3 Fog) - _ 130 - . . R
o0z
BEC

ESD |E2  |Quo- |1 3 ESD HBM - 2000 Voits | 1730 150 . . -
602
aEC

ESD | E3 | Quo- 1 3 ESD COM - 500 Voits | 1730 130 . . 130
o011
REC

Per AEC

wo B oo [ Latch-Up Q00004 180 160 . . 160
ABC Electrical Cple167

ED |ES | Quo- | 3 30 Room.hot | - 17300 3000 2600 - w300
E Disvibutions | Fogm

Precondiioning was performed for Auteclave, Unbiased HAST, THB/Biased HAST, Temperature Cytle, Thermal Shock, and HTSL. as applicable

The following are equivalent HTOL options based on an acivation energy of 0.7eV : 125Ci1k Hours, 140C/480 Hours. 150C/200 Hours. and 155240 Hours
The following are equivalent HTSL options based on an actvation energy of 0. 7eV : 150C1k Hours. and 170C/420 Hours

The following are equivalent Temp Cydle opions per JESDAT :-55C/123CT00 Cycles and -65C/150C/500 Cycles

Ambient Operating Temperature by Automotive Grade Level:

Grade 0 [or 5 -40C 1o +1500
Grade 1 [or G -40C 1o +125C
Grade 2 for T): -40C to +105C
Grade 3 or [} : -40C 1o =85C

E1 [TEST}: Electrical test F Qual ? according to Grade level

Roam/HatCold : KTOL, ED
RoamiHat: THE / HAST, TC/ PTC, HTSL. ELFR.ESD & LU
Roam : ACUHAST

Quality and Environmental data is available at Tr's extemal Web site: piiafswwti cony

[1}-EIPD. Discounted. Not Cu wire relaid

* QBS: Qual By Similarity
* Qual Device SNGSLECITEAGDR is qualified at MSLL 260C

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

Approve Date 09-JANUARY -2023

Qualification Results

Data Displayed as: Mumber of lots | Total sample size | Total failed

Qual Device: Q8s Reference: Q88 Reference:
_ SNES BETTEAQDR | TPES1GMO0SORM | TCAMIBAAVDROL

- 130 260
- 130 1z0
- 160 Lo
L300 2800 30010

Test Group A - Accelerated Emironment Stress Tests.

JEDEC 3
PC a e 3 b Frecondtioning | MSL1260C | 1Step | LMD - Lo 200 -
an3

JEDEC.

HasT A JESDz- H b EasedHAST | 130C/ESWRH | MHows | LT zmn v 21540 - vz’
Ao
JEDEC.
JESDZ2-

AC/UHAST | &3 L100i3EDEC | 3 kd Aariocive 121C/Epsy | S6Hows | LTRA zEm bl ] 21540 - FEETY
JES]
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Test Group B - Acceierated Lielime Simulsfon Tesis
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Test Group O - Die Fabrication Rellbilty Tests

EM =8 JESDEL Electromigration
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Test Group E - Blecirical Verification Tests

AEC gl £50 HBM Bis . 2

£=0 =3 =3 1 E = frs v vz e 280

EsD E2 -l B 3 ESDHBM ol w0 3 zo vio 0 130 EE

s=0 e -l EY E =50 coM soovor | v 120 0 vz p) 130 e
AEC 0100 Per AEC . . . . .
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QBS: Qual By Similarity
Qual Device SNGSLEC1TBAQDR is qualified 3t MSLL 260C

Preconditioning was performed for Autoclave. Unbiased HAST, THEBiased 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, 140C480 Hours, 150C/300 Hours, and 155C/240 Hours
The following are equivalent HTSL options based on an actvation energy of 0.7eV - 150C11k Hours, and 1T0C/420 Hours

The following are equivalent Temp Cycle options per JESDAT : -53CA25C700 Cycles and -63C50C/500 Cydles

Ambient Operating Tempernture by Automative Grade Level:

Grade 0 {or EJ: -40C o +150C
Grade 1 {or ): -40C ta +125C
Grade 2 (or T): -40C o +105C
Grade 3 (or 1) : -40C 1o +85C

E1 (TEST): Electrical test temperatures of Qual samples (High tempernture ascording to Grde level):

Room/Hot/Cold : HTOL, ED
Room/Hot : THB / HAST, TC/ PTC, HTSL, ELFR, ESD & LU
Room : ACUHAST

Quality and Environmental data is available at Tl's external Web site: hifg-lwweti cornf

[L}-ECS. Discounted. QEM-EVAL-2004-00176

Affected ZVEI IDs: SEM-PW-13, SEM-PW-09, SEM-PW-02, SEM-PA-13, SEM-DE-01, SEM- DE-
02, SEM-DE-03, SEM-PA-18, SEM-PA-13, SEM-DS-01,SEM-PA-08, SEM-TF-01

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

Location

WW Change Management Team

PCN ww admin team@list.ti.com

IMPORTANT NOTICE AND DISCLAIMER
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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 provided in conjunction with such Tl products. Tl’s provision
of these resources does not expand or otherwise alter Tl’s applicable warranties or warranty disclaimers
for Tl products.
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