PCN Number: | 20221219007.2 | PCN Date: | December 21, 2022

Title: Qualification of new Fab site (RFAB) using qualified Process Technology, Die Revision,
) and additional Assembly & Test Sites & BOM options for select devices

Customer Contact: PCN Manager | Dept: Quality Services

Proposed 1% Ship Date: Jun 18, 2023 Sample requests |, 5, 5053«
accepted until:

*Sample requests received after Jan 20, 2023 will not be supported.

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

I ] ] &4

B L B <] <

Wafer Fab Site Wafer Fab Materials Wafer Fab Process

[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, LBC9) and Assembly & Test sites & BOM option for selected 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
FR-BIP-1 ASLNONC10 200 mm RFAB LBC9 300 mm

The die was also changed as a result of the process change.
Construction differences are as follows:

Group 1 devices:

HNA HFTF
Mount Compound SID#400180 SID#A-18
Bond wire composition, Au, 1.0 mil Cu, 1.0 mil
diameter
Mold Compound SID#450179 SID#R-27
Group 2 Device:
Current Additional
Mount Compound 4042500 4147858
Bond wire composition, Au, 0.96 mil Cu, 1.0 mil
diameter
Mold Compound 4206193 4211471

Test site changes as follows for Group 1 devices:

Current Probe site Addn Probe site Current final test site Addn final test site
FFAB CDAT HNA HFTF

For the group 2 device, the probe step will be removed, the final test site will remain the same.

Test coverage, insertions, conditions will remain consistent with current testing and verified with
test MQ

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

Texas Instruments Incorporated TI Information — Selective Disclosure PCN#20221219007.2



mailto:PCN_ww_admin_team@list.ti.com

Current New

Product Folder Datasheet Datasheet Link to full datasheet
Number Number
https://www.ti.com/product/SN74LV
SN74LVC1T45-Q1 SCES677D SCES677E C1T45-Q1
https://www.ti.com/product/SN74LV
SN74LVC8T245-Q1 SCES815 SCES815A C8T245-01
I$ TEXAS SNT4LVC1T45-Q1
INSTRUMENTS SCESETTE — SEPTEMBER 2006 — REVISED DECEMBER 2022

SN74LVC1T45-Q1 Automotive 1.65-V to 5.5-V Single-Bit Dual-Supply Level Shifter

Changes from Revision D (July 2017) to Revision E (December 2022) Page
* Updated the numbering format for tables, figures, and cross-references throughout the document.................. 1
Updated the thermals in the Thermal Information SECHON...........ccoi i e e e e e e e e e aneee 5

Updated the Switching Characterisitcs sections: extended some minimum specifications for lower delays...... 7

13 TEXAS SN74LVC8T245-Q1
INSTRUMENTS SCESB15A — SEPTEMBER 2010 — REVISED DECEMBER 2022

SN74LVC8T245-Q1-Q1 Automotive 8-Bit Dual-Supply Bus Transceiver
With Configurable Voltage Translation and 3-State Outputs

4 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision * (September 2010) to Revision A (December 2022) Page
+  Updated the numbering format for tables, figures, and cross-references throughout the document.................. 1
+ Added the Detailed Description sections, Application and Implementation sections, Power Supply
Recommendations section, and Layout SECHONS. ........oou i e e e e e ee e e emeeeeeeanennnanaes |
¢ Added thermal VAIUBS. ...t et e e e e sae e e e e s et ne s ees s nne s aeeenstaeean s snneenaesansnnnaes O

Reason for Change:

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.

RoOHS REACH Green Status IEC 62474
X No Change X No Change X No Change X No Change

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

R Chip Site Origin s e - .
Chip Site Code (20L) Chip Site Country Code (21L) Chip Site City
FR-BIP-1 TID DEU Freising
RFAB RFB USA Richardson
Die Rev:
Current New
Die Rev [2P] Die Rev [2P]
- A
) Assembly Site Origin Assembly Country Code .
Assembly Site (220) (23L) Assembly City
HNA HNT THA Ayutthaya
HFTFAT HFT CHN Hefei

Sample product shipping label (not actual product label)

TEXAS
INSTRUMENTS
MADE IN: Mnladysia
20C: 2Q:

MSL '2 /260C/1 YEAR
MSL 1 /235C/UNLIM

SEAL DT
03/29/04

OPT:

BL: 54 (L)70:1750

(1#) SNT4LSOTNSR
@) 2000 () 0336

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

(2P) REV 0033317
(29

Product Affected:

Group 1 devices:

| SN74LVC1T45QDCKRQ1 | SN74LVC1T45TDCKRQ1

Group 2 device:
| SN74LVC8T245QPWRQ1|

Texas Instruments Incorporated

TI Information -

Selective Disclosure
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1 Information
Selective Disclosure

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

FABS LVC1T DCK-HFTF (Automotive)
Approve Date 13-SEFTEMBER-2022

Product Attributes

Qual Device: Qual Device: 0QBS Reference: QBS Reference: 0BS Reference:
SNTHLVCIT45Q0DCKROL SNTHVCIT45TDCKRQL SNT4HCST4QFWRQ1 SNT4AUP1IT340DCKRQ1 SNTALVCIGITDCKR

Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1 -

Operating Temp Range (C) 40w 125 4010 125 -4010 125 4010125 -

Product Function Logic Logic - Logic -

Wafer Fab Supplier RFAB RFAB RFAB MHEB FR-BIF-1

Assembly Site HFTFAT HFTFAT MLA HFTRAT TFME

Package Group 50T SOT TSSOP 50T S0T

Package Designator DCK DCK PW DCK DCK

Pin Count 6 6 14 5 5

= (BS: Qual By Similarity
® Qual Device SN74LVC1T45QDCKRQ1 is qualified at MSL1 260C
* Qual Device SNT4LVC1T45TDCKRQL is qualified at MSLL 260C

Qualification Results

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

Min : )
551 - Qual Device: Qual Device: 0QBS Reference: 0BS Reference:
Type ' LR = ""‘ ==thans (BT M SN7ALVCIT45TDCKRQL | SNT4HCS74QPWRQI | SN74AUPIT340DCKRQ

Test Group A - Accelerated Environment Stress Tests

JEDEC J-
FC Al ?Eg;?zq 3 7 Preconditioning | MSL1 260C 1 Step - - 3/0/0 -
All3
JEDEC J-
PC Al fgg;);z? 3 77 Preconditioning | MSL1 260C 1 Step 10/0 - - 300
AlL3
JEDEC a6
HAST AZ JESD22- 3 77 Biased HAST 130Ci85%RH - - 3/2310 -
Hours
Al10
JEDEC 9
HAST A2 JESD22- 3 77 Biased HAST 130C/85%RH H 1770 - - 32310
ours
Al10
JEDEC
JESDZ22- 96
ACMUHAST | A3 Al02/JEDEC | 3 77 Autoclave 121C/15psig H 1770 - - 32310
ours
JESD22-
AllB
JEDEC
JESD22- 96
ACMUHAST | A3 ALOZ0EDEC | 3 77 Unbiased HAST | 130C/85%RH - - 3/2310 -
Hours
JESD22-
All8
JEDEC
JESD22- Temperature 500
TC Ad A104 and 77 Cycle -65C/150C Cycles - - 3/2310 -
Appendix 3
JEDEC
JESD22- Temperature 500
TC Ad 104 and 77 Cycle -65C/150C Cycles 1770 - - 32310
Appendix 3
JEDEC High 1000
HTSL Ab JESD22- 1 45 Temperature 150C Hours - - 3/13510 -
Al03 Storage Life
JEDEC High 1000
HTSL AR JESD22- 1 45 Temperature 150C Hours - - - 14510
A103 Storage Life
JEDEC High 500
HTSL Ab JESD22- 1 45 Temperature 175C Hours 1/45/0 - - -
Al03 Storage Life

Test Group B - Accelerated Lifet

JEDEC 1000
HTOL Bl JESD22- 1 77 Life Test 125C 1770 - 3/2310 1770
Hours
Al08
AEC Q100- Early Life 48
ELFR B2 008 1 77 Failure Rate 125C Hours - - 3/2400/0 -
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Test Group C - Package Assembly Integrity Tests

WES

WEP

sD

sD

FD

AEC Q100-
cl 001

MIL-STDE83

c2 Method 2011

JEDEC
c3 JESD22-
B102

JEDEC
c3 JESD22-
B102

JEDEC
JESD22-
B100 and
B108

c4

1 30

30
1 15
1 15
1 10

Wire Bond
Shear

Wire Bond Pull

PB Solderability

PB-Free
Solderability

Physical
Dimensions

Minimum of 5
devices, 30
wires
Cpk=1.67

Minimum of 5
devices, 30
wires
Cpk=1.67

=95% Lead
Coverage

=085% Lead
Coverage

Cpk=1.67

Wires

Wires

1/30/0

1/30/0

1100

3/90/0

3/9010

/1510

/150

313000

1300

1300

U1si

U1sho

31300

Test Group D - Die Fabrication Reliability Tests

Completed Per Process

Completed Per Process

Completed Per

Completed Per Process

EM D1 JESDE1 - - Elecromigration | - - Technology Requirements Tec:hr!nlogy Pruce_ss Technology Technology Requirements
Requirements Requirements
-ID—IS:)anem Completed Per Process Completed Per Frocess Completed Per Completed Per Frocess
ToDB Dz JESD35 - B Dielectric ° Technology Reguirements Tecnl'!nlogy F'roce_ss Technology Technology Reguirements
Breakdown ' o -
JESDE0 & Haot Carrier Completed Per Process Completed Per Pracess Completed Per Completed Per Process
HCI D3 5 - - Iniect - - Technol Requi = Technology Process Technology Technal Requi =
njection schnology Requirements | oo i mens Requirements echnology Requiremen
MNegative Bias Completed Per Process Completed Per "
NEBTI D4 - - - Temperature - - Completed Per F'l_ucess Technology Process Technology Completed Per Pr_uces..
Instability Technology Reguirements ; : . s Technology Reguirements
q
Completed Per Process Completed Per
_ R R Crrmas M . _ Completed Per Process - Completed Per Process
SM Ds Stess Migration Technelogy Requirements ;I_"ec:hr!nlogy Erﬂce_..s Tec::ology Technology Requirements
q q
Test Group E - Electrical Verification Tests
AEC Q100- A 2000 . ;
ESD E2 002 1 3 ESD HBM Vol 130 130
AEC Q100- ; 1000 ) . :
ESD E3 011 1 3 ESD CDM Vol 130
AEC Q100- A 500 . :
ESD E3 011 1 3 ESD CDM Volts 130 130
AEC Q100- Per AEC
LU E4 004 1 6 Latch-Up Q100-004 - 11610 - 1/6/0 -
ED E5 AEC Q100- 3 30 Electrical Cpk=1.67 - 3/90/0 - 3/30/0 390/
009 Distributions Room, hot,
and cold

————— —————
e SS1
Type Test Spec Lot Test Name
oy |

Texas Instruments Incorporated

Ambient Op ing

Grade 0 (or E}: -40C 10 +150C
Grade 1 (or Q): -40C to +125C
Grade 2 {or T): -40C to +105C
Grade 3 {or I} : -40C to +85C

by

Grade Level:

Condition

e e e E—————————
M SesRse Seese

Freconditioning was performed for Autoclave, Unbiased HAST, THE/Biased HAST, Temperature Cycle, Themmal Shock, and HTSL, as applicable
The following are equivalent HTOL opions 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 : -55Cf125C/700 Cycles and -65C/150C/500 Cycles

E1 (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 : ACIUHAST

Quality and Environmental data is available at T's external Web site: hiip Jiwww i com/

Tl Qualification ID: R-CHG-2109-074

TI Information - Selective Disclosure
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Automotive New Product Qualification Summary
(As per AEC-Q100, AEC-Q006, and JEDEC Guidelines)

FABS LVCLT DCK-HFTF (Automotive)
Approve Date 13-SEFTEMBER-2022

Qualification Results

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

Min
Test sS/ _ _ Qual e Qual QBS Reference: QBS Reference: (BS Reference:
. - i B — STESaE | SeaTeunce. R

Test Group A - Accelerated Environment Stress Tests

JEDEC
J-5TD-
PC AL 020 3 77 Preconditioning | MSL1260C | 1Step - - 3100 31010 -
JESD22-
A113
PC | ALl | - 3 22 | SAMPrecon Reviewfor | cup . . 306610 306610 -
Pra delamination
SAM Precon Review for
PC AlZ - 3 22 Fost delamination 15wep - - 36610 3660 -
JEDEC
HAST | A21 | JESD22- | 3 77 Biased HAST 110C/85%RH | 264 Hours | - - - 3123110 -
AlLD
JEDEC
HAST | A21 | JESD22- | 3 77 Biased HAST 130C/85%RH | 96 Hours | - - 32310 - -
AL10
- Cross Section, Postsress
HAST | A212 | - 3 1 pOstbHAST, 1X | cross section Completed | - - 330 330 -
Wire Bond
HAST | A213 | - 3 30 Shear, post Postsress Wires - - 3100 31900 -
bHAST, 1X
Bond Pull over
HAST | A214 - 3 30 Stitch. post Postsress Wires - - 380 390 -
bHAST, 1X
Bond Pull over
HAST | A2Z15 - 3 30 Ball. post Postsress Wires - - 380 390 -
BHAST, 1X
JEDEC
HAST | A22 | JESD22- |3 7 Biased HAST 110C/85%RH | 528 Hours | - - - 3123110 -
All0
JEDEC
HAST | A22 | JESD22- |3 7 Biased HAST 130C/85%RH | 192 Hours | - - 32310 - -
A110
- SAM Analysis, | Review for
HAST | A221 | - 3 22 pOSBHAST 2X | delamination | COMPIEEd - - 3166/0 30660 -
- Cross Section, | Post stress
HAST | A222 - 3 1 postBHAST, 2X | cross section Completed - - 330 =0 -
Wire Bond
HAST  A223 - 3 30 Shear, post Poststress Wires - - 300 300 -
bHAST, 2X
Bond Pull over
HAST | A224 | - 3 30 Stitch, post Poststress Wires - - 300 300 -
bHAST, 2X
Bond Pull over
HAST | A225 | - 3 =] Ball, post Poststress Wires - - 3o 390 -
bHAST, 2X
JEDEC
JESD22-
Te  |Aa1 A0 3 77 | Jemperatre sscnsoc | 200 - - 3310 2310 -
and Cycle Cycles
Appendix
3
SAM Analysis, Review for
TC A4Ll | - 3 2z postTC 1% delaminason Completed | - - 36610 316610 -
Cross Section, Post stress
TC A4lZ | - 3 1 pastTC, 1X cross section Completed | - - 3130 330 -
Wire Bond
TC A4L3 | - 3 30 Shear, postTC. | Poststress Wires - - 3010 380 -
1x
Bond Pull over
TC Adl4 - 3 30 Stitch. post TC.. Post sress Wires - - 300 380 -
1%
Bond Pull over
TC A415 - 3 30 Ball. post TC, Post sress Wires - - 300 380 -
1%
JEDEC
JESD22-
Tc | asz A0 3 77 Temperaturs 65CI50C 1000 - - 3123110 ar3L0 -
and Cycle Cycles
Appendix
3
SAM Analysis, Review for
TC A4ZL1 - 3 22 postTC, 2X delamination Completed - - 36610 26610 -
Cross Section, Poststress
TC A422 | - 3 1 postTC, 2X cross section Completed | - - 3o feled] -
Wire Bond
TC A423 | - 3 =] Shear, postTC, | Poststress Wires - - 3o 390 -
2%

Texas Instruments Incorporated TI Information — Selective Disclosure PCN#20221219007.2



T

TC

Bond Pull over

AL24 3 30 Stitch, post TC, | Poststress Wires - 219/0 3100
2x
Bond Pull over
A425 3 30 Ball. post TC, Poststrass Wires - 21900 3m0
2%
JEDEC High 1000
A6l | JESD22- |3 45 Temperature 150G Hours - 3113500 3113500
AlO3 Swrage Life
Cross Section, | Poststress
AGLL | - 3 1 postHTSL 1% | cross sectan | COmOlet=d - 3130 330
JEDEC High 2000
AB2 | JESD22- |3 a5 Temperature 150C H - 3113500 3113500
ALOZ Storage Life aurs
Cross Section, | Poststress
AB21 | - 3 1 PotHTEL. 2% | crass secton | COMPIEtEd - 320 3z0

Test Group B - Accelerated Lifetime Simulation Tests

HTOL

ELFR

JEDEC 1000
BL JESD22- |1 T Life Test 12sc 1770 - 32310 32310
Hours
AlDs
AEC Early Life
B2 Q100- 1 7 Y 125C 48 Hours - 3/2400/0 -
008 Failure Rate

17

Test Group C - Package Assembly Integrity Tests

WEBS

WEBP

ED

=D

PD

AEC

Minimum of 5

c1 Q100- 1 30 Wire Bond devices, 30| ypes 173000 - 319000 3900
o Shear wires
Cpk=1.67
MIL- Minimun of 5
cz 313‘?313 1 30| Wire Bond Pull :&i‘r‘zzﬁ' 0 Wires 13000 - 21900 21900
2011 Cpk=1.67
JEDEC .
cz | JEsD22- |1 15 | P8 Solderabiliy cﬁ:ﬁ:::d E 1150 E
B102
JEDEC
- P8.Free >05% Lead
c2 ;f;gzz' B 15| solderabiiy Coverage . s .
JEDEC
JESD22- Physical
ca B1OO 1 10 et Cpk=167 - 1100 - 313000 31200
and Dimensions
B108

Test Group D - Die Fabrication Reliability Tests

1B00

1300

1150

1150

3300

Completed Per Process

Completed Per Process

Complewed Per

Completed Per Process

EM D1 JESDG1 - Elecromigration | - - Technology Requirements Techr!u\ogy Pruce_ss'rechno\ugy Technalogy Requirements
Requirements Requirements
Time Completed Per Procsss | Completed Per
- Dependent Completed Per Process v - Completed Per Process
TODB | D2 JESD35 | - Spent - - : Technology Process Technology -
Dielectic Technology Requirements ' - Technology Requirements
Requirements Requirements
Breakdown
JESDED Hot Carrier Completed Per Process | ComPisted PerProcess | Completed Per Completed Per Process
HCl | D3 2o - It - - e o P 5 | Technalogy Process Technology | porpro o ol =
njection =chnology Requirements | po oo Regquirements echnology Requiremen
Megative Biaz Completed Par Brocess | CoMBlSted PerProcess | Complesed Per Completed Per Process
NETI | D4 - - Temperature - - e ot Bacuemants | TEChRalogy Process Tachnalagy | po b o =S T EREE
Instability gy Feq Requirements Requirements gy meq
Completed Per Process | Completed Per
sMm DS - Stress Migraton | - - Complsted PerFrocess | . noingy Process Technolagy | Lo Pisted Per Process

Technology Requirements

Requirements

Requirements

Technology Requirements

Completed Per Process
Technology Requirements

Completed Per Process
Technelogy Requirements

Completed Per Process
Technology Requirements

Completed Per Process
Technology Requirements

Completed Per Process
Technology Requirements

Test Group E - Electrical Verification Tests

ESD

ESD

ESD

Tex

AEC
Quoo- |1 3
002

E2 ESD HEM

AEC
Quoo- |1 3
o011

E3 ESD CDM

AEC
Quoo- |1 3
011

E3 ESD CDM

AEC

Ea Q100- 1 5 Latch-Up
004

AEC

Q100- 3 Elecrical
o009

5 Distributions

30

QES: Qual By Similarity

Per AEC
Q100-004

Cpk=167
Room. hot,
and cold

Qual Device SNTALVCITASQDCKRQL is qualified at MSL1 260C

2000 Volts

1000 Vols

500 Vol

130

120

130

120

160

3900

3900

Qual Device SNTALVCITASTDCKRQL is qualified at MSL1 260C

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 optiens based on an activation energy of 0.7eV : 150C/1k Hours, and 170C/420 Hours

Tha following are equivalent Temp Cycle options per JESDAT - -55C/125C/700 Cycles and -65C/150C/500 Cycles

Ambient Operating Temperature by Automotive Grade Level:

Grads 0 (or E): -40C to +150C
Grads 1 (ar Q): -40C to +125C
Grade 2 (or T): -40C to +105C
Grade 3 {or) : -40C 1o +85C

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

Room/Het/Cold - HTOL, ED
Room/Hot : THE / HAST, TC / PTC, HTSL.ELFR, ESD & LU
Room : ACRHAST

Quality and Environmental data is available at TI's external Web site: Iiipalhuvy f.comf

Tl Qualification ID: R-CHG-2109-074
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Tl Information
Selective Disclosure

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

FABS LVC8T PW-MLA (Automotive)
Approve Date 31-MARCH -2022

Product Attributes

Qual Device: 0QBS Reference: QBS Reference: QBS Reference:
SNTALVCET245Q0PWROQ1 SNT4HCSTAQPWRQ1 SNT4AXCET2450PWRQL SN7HLXC8T2450PWRQ1

Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1

Operating Temp Range (C) -40 10 125 -40 10 125 -40to 125 -40 o 125

Product Function Logic Logic Logic Logic

Wafer Fab Supplier RFAB RFAB MHS8 RFAB

Assembly Site MLA MLA MLA MLA

Package Group TSSOP TSSOP TSSOP TSSOP

Package Designator W W PW W

Pin Count 24 14 24 24

® (QB5: Qual By Similarity
* Qual Device SNT4LVCET2450PWRQ1 is qualified at MSL1 260C

Qualification Results

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

Min -
551 == Qual Device: QBS Reference: QBS Reference: QBS Reference:
' M SNZALICHI250PAROL | SNIHCSMOPURQL | SNIMAXCRIZSQPUROL | SNIALXCAT2450PURQL

Test Group A - Accelerated Environment Stress Tests

JEDEC J-
STD-020 - - . A
PC Al JESD22- 3 7 Preconditioning | M5L1 260C 1 Sep 3/0/0 3/0/0

All3

JEDEC J-
5TD-020
JESD22-
ALl3

FC Al 7 Freconditioning | MSL1 260C 1 Siep 1/0/0 - 3100 1i0/0

JEDEC %
HAST az | JESD22- 3 77 | Biased HAST | 130CASHRH | ) - araLn 3raln -
A110 ours

JEDEC 9
HAST AZ JESD22- 3 T Biased HAST 130C/85%RH - - - 17in
ALLD Hours

JEDEC
HAST AZ JESD22- 3 7 Biased HAST 130C/85%RH
AllD

96

Hours 1770 - - -

JEDEC
JESD22-
ACMUHAST | A3 ALOZIEDEC | 3 7 Autoclave 121C/15psig
JESD22-
AllB

96

1770 - 32310 1770
Hours

JEDEC
JESD22-
ACMUHAST | A3 ALOZIEDEC | 3 7 Autoclave 130C/85%RH
JESD22-
AllB

96

Hours 1770 - 312310 1770

JEDEC
JESD22- 96
ACMUHAST | A3 ALOZIEDEC | 3 7 Unbiased HAST | 130C/85%RH H - 32310 - -
lours
JESD22-
AllB

JEDEC

JESD22- Temperature . 500 _ _
TC Ad 104 and 3 7 Cycle 65C/150C Cycles 32310 312310

Appendix 3

JEDEC
JESD22- Temperature 500
AL04 and 7 Cycle -65C/150C - - - 1770

TC A4 Cycles
Appendix 3

JEDEC

JESD22- Temperature 500
A104 and ” Cycle -65C/150C Cycles
Appendix 3

TC A4 177 - - -

. MIL-5TDB83 Fost Temp . ~ _ ~ ~
TC-BP s Method 2011 B 5 Cycle Bond Full 1500

JEDEC High 1000

HTSL Ab JESD22- 1 45 Temperature 150C Hours - 3/1350 3/1350 -
ALD3 Stworage Life

Texas Instruments Incorporated TI Information — Selective Disclosure PCN#20221219007.2



JEDEC

High

HTSL Ab JESD22- 1 45 Temperature 175C a:?.lrs - - - 114510
AlD3 Storage Life
JEDEC High 500

HTSL AB JESD22- 1 45 Temperature 175C Hours 1/45/0 - - -
Al03 Storage Life

Test Group B - Accelerated Lifetime Simulation Tests

JEDEC 1000
HTOL Bl JESD22- 1 7 Life Test 125C H 177 312310 312310 1770
lours
Al08
AEC Q100- Early Life 48
ELFR B2 008 1 7 Eailure Rate 125C Hours 3/2400/0 - -

Test Group C - Fackage Assembly Integrity Tests

Minimum of 5

AEC Q100- Wire Bond devices, 30
WBS cl 001 1 30 Shear wires Wires 1/30/0 3/90/0 3/90/0 153000
Cpk=1.67
Minimum of 5
MIL-STD883 devices, 30
WEF cz Mathod 2011 30 Wire Bond Pull wiires Wires 15300 3180/0 3/90/0 1200
Cpk=167
JEDEC .
sD C3 JESD22- 1 15 PB Solderability 'CQS% Lead 1/15/0 1150 - -
overage
B102
JEDEC
FB-Free =95% Lead
sD c3 JESDZ22- 1 15 Solderability Coverage 17150 1/15/0 - -
B102
JEDEC
JESD22- Physical
PD c4 B100 and 1 10 Dimensions Cpk=1.67 - 1/10/0 3130/0 - 17100
B106

Test Group D - Die Fabrication Refiability Tests

Completed Per Process

Completed Per

Completed Per Process

R R N . _ o Completed Per Process
EM D1 JESDEL Electromigration :'_F‘ec_l"lr!ology :E"ru;ce_..s Technology Technology Requi Technalogy Reqt
Time Completed Per Process Completed Per
T0DB D2 JESD3S ~ ~ D_eperld_em . ~ Technology Process Technology Completed Per Pr_Doess Completed Per Frocess
Dielectric " - Technology F Technology Reql
Breakdown ’ e
HEl D3 JESDEOD & ~ ~ Haot Carrier - ~ _(?umhplelted Per Process gomplet_ard;er ! Completed Per Process Completed Per Process
28 Injection nec nelogy nmce_..s ecnnolody Technology Requi Technology Requ
F Req
MNegative Bias Completed Per Process Completed Per -
NEBTI D4 - - - Temperature - - Technology Process Technology ?:th ﬁz:ﬂ Per Pr_ooes., ?:cmhﬁl:ﬁfd F:::rnoeaﬁ
Instability Requi Requi oy oy
Completed Fer Process Completed Per
Completed Per Process Completed Per Process
SM Ds - - - Stress Migration | - - Technology Process Technology Tachﬁnlogy Requirements | Tech ﬁnlogy Requirements
Req Req
Test Group E - Electrical Verification Tests
AEC Q100- A 2000 . .
ESD E2 002 1 3 ESD HEM Volts 1310 130
AEC Q100- A 4500 . . .
ESD E2 002 1 3 ESD HEM Vol 130
AEC Q100- 2000
ESD E3 011 1 3 ESD CDOM - Volts - - - 130
AEC Q100- 500
ESD E3 011 1 3 ESD COM - Volts 130 1/30 - -
AEC Q100- Per AEC
LU E4 004 1 6 Laich-Up Q100-004 1/6/0 1/60 160 1/6/0
Cpk=1.67
ED Es | AECQIO00- |5 3o | Elecuical Room hot, | - 31900 3m0i0 3000 300
009 Distibutions and cold

Additional Tests

Min
. fz“tr Test Name Condition Qual Device 0BS Reference QBS Reference QBS Reference
Qty

Ambient Op

9

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 1o +85C

Grade Level:

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

RoomiHot/Cold : HTOL. ED

Preconditoning 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 JESDA7 : -55C/125C/700 Cycles and -65C/150C/500 Cycles

RoomiHot : THB / HAST, TC/ PTC, HTSL, ELFR, ESD & LU
Room : ACUHAST

Quality and Environmental data is available at Tl's external Web site: Do i i .com/

Tl Qualification ID: R-CHG-2110-039

Texas Instruments Incorporated TI Information — Selective Disclosure PCN#20221219007.2



Tl Information
Selective Disclosure

Automotive New Product Qualification Summary
(As per AEC-Q100, AEC-Q006, and JEDEC Guidelines)

FABS5 LVC8T PW-MLA (Automotive)
Approve Date 31-MARCH -2022

Product Attributes

Qual Device: QBS Reference: QBS Reference: OBS Reference:
Affribute:
SN74LVCET2450PWRQ1 SN7AHCS740PWRQL SN7AAXCET2450PWRQL SN74L XCBT2450PWRQ1

Die Attributes

Wafer Fab Supplier RFAB RFAB MH3 RFAB
Wafer Process LBCY LBCH LBCTT LBCS
Die Size (L,W) (um) 890 x 1130 460 % 510 8828x11663 940 x 1180
Package Atiributes

Assembly Site MLA MLA MLA MLA
Package Group TS50P TSS0P TSSOP TSSOP
Package Designator PW PW PW PW
Package Size (mm) Tax44 5x44 TBx44 T8x44
Body Thickness (mm) 1 1 1 1

Pin Count 24 14 24 24

Texas Instruments Incorporated TI Information — Selective Disclosure PCN#20221219007.2



Bond Wire Composition Ccu cu cu Ccu
Bond Wire Diameter(um) 254 2032 254 254

+ QBS:Qual By Similarity
s Qual Device SN7ALVCET245QPWRQL is qualified atMSL1 260C

Qualification Results

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

Min
Test 55/ - . Qual Device: QBS Reference: QBS Reference:
fvpe Spec Condition SNTALVCET2450PWROL | SN/AHCSTA0PWROL | SN7AAXCET2450PWRO1 | SN74LXCBT2450PWRO1

Test Group A - Accelerated Environment Stress Tests

JEDEC
J-5TD-
FPC Al 020 3 77 Preconditioning | MSL1 260C 1 Step - 300 3i0/0 -
JESD22-
All3
SAM Precon Review for
PC All | - 3 22 Pre delamination | 1 SteP - 3/66/0 3/66/0 -
SAM Precon Review for
PC Al2 - 3 22 Post delamination 1 Step - 36610 3/66/0 -
JEDEC
HAST | A21 | JESD22- 3 77 Biased HAST 130C/M5%RH | 96 Hours | - 32310 32310 -
Al10
Cross Section, | Postsfress
HAST | A212 | - 3 1 PoStbHAST, 1% | cross section Completed | - 3730 330 -
Wire Bond
HAST | A213 - 3 30 Shear, post Post siress Wires - 3780 390 -
bHAST, 1X
Bond Pull over
HAST | A214 |- 3 30 Stitch, post Post sfress Wires - 3/9/0 3910 -
bHAST, 1X
Bond Pull over
HAST | A215 | - 3 30 Ball, post Post stress Wires - 390 3/9/0 -
bHAST, 1%
JEDEC
HAST | A22 | JESD22- 3 77 Biased HAST 130C/5%RH | 192 Hours | - 32310 32170 -
All0
SAM Analysis, Review for
HAST | A221 | - 3 22 nostbHAST 2X | delamination Completed | - 3/B6/0 3/66/10 -
Cross Section, | Postsfress
HAST | A222 | - 3 1 postbHAST, 2X | cross section Completed | - 330 31300 -
Wire Bond
HAST | A223 - 3 30 Shear, post Post siress Wires - 390 390 -
DHAST, 2X
Bond Pull over
HAST | A224 | - 3 30 Stitch, post Postsiress Wires - 3/9/0 3/9/0 -
bHAST, 2X
Bond Pull over
HAST | A225 | - 3 30 Ball, post Postsiress Wires - 3/9/0 3/9/0 -
bHAST, 2X
JEDEC
JESD22-
ALO4 Temperature _ 500 - _
TC A4l 3 7 Cycle 65C/150C Cycles 3/231i0 312310
Appendix
3
SAM Analysis, Review for
TC A411 | - 3 22 postTC 1X delamination Completed | - 3/66/0 3/66/10 -
Cross Section, Post stress
TC Adl2 - 3 1 postTC, 1X cross section | Completed | - 3130 330 -
Wire Bond
TC A413 - 3 30 Shear, post TC, | Poststress Wires - 390 3190 -
1x
Bond Pull aver
TC Ad14 |- 3 30 Stitch, post TC, Fost stress Wires - 390 3/9/0 -
1X
Bond Pull over
TC A415 | - 3 30 Ball, post TC, Fost siress Wires - 390 31910 -
1X
JEDEC
JESD22-
Al04 Temperature 1000
TC Ad2 and 3 77 Cycle -65C/150C Cycles - 3/23110 3121010 -
Appendix
3
_ SAM Analysis, | Review for . _
TC A421 3 22 DOSLTC, 2X delamination Completed 36610 3/66/0
Cross Section, Post stress
TC A4232 |- 3 1 postTC, 2X cross section Completed | - 330 31300 -
Wire Bond
TC Ad23 - 3 a0 Shear, postTC, | Postsfress Wires - 390 390 -
2K

Texas Instruments Incorporated TI Information — Selective Disclosure PCN#20221219007.2



Bond Full over
Stitch, post TC,
2X

TC AdZ4 - 3 30

Bond Full over
Ball, post TC,
2X

TC A425 | - 3 30

JEDEC
JESD22- | 3 45
Al03

High
Temperature
Storage Life

HTSL | A6.1

Cross Section,

HTSL postHTSL, 1X

ABLL | - 3 1

JEDEC
JESD22- | 3 45
Al03

High
Temperature
Storage Life

HTSL | AG.2

Cross Section,

HTSL post HTSL, 2X

AB21 | - 3 1

Test Group B - Accelerated Lifetime Simulation Tests

JEDEC
WTOL | Bl | JESDz2- [1 | 77 | LieTest
Alog
AEC .
ELFR |B2 |QLO0- |1 77 |Eavlie
008

Post siress Wires -

Post sfress Wires -
1000

150C Hours -

Fost stress

crosssecton | -omPleted | -
2000

150C Hours -

Post stress

cross section Completed | -
1000

125C Hours 1770

125C 48Hours | -

3240000

390

39/0

31350

3310

31330

31300

3/2310

17710

Test Group C - Package Assembly Integrity Tests

AEC
WES |Cl oW~ |1 30 ‘S"“h'eB"””
ear
0ol
MIL-
5TD883
WBP | C2 Method 1 30 ‘Wire Bond Pull
2011
JEDEC
sD C3 JESD22- | 1 15 PE Solderability
B102
JEDEC
FPB-Free
sD C3 JESD22- | 1 15 -
B102 Solderability
JEDEC
JESD22- .
Physical
FD c4 B100 1 10 " "
and Dimensions
Bl08

Minimum of 5
devices, 30
wires
Cple-167

Wires 13000

Minimum of 5
devices, 30
wires
Cplk=167

Wires 1/30/0

>95% Lead

Coverage N 1150

=95% Lead

Coverage - 1150

Cplk=167 - 1o

39010

379010

33010

3900

39010

1/30/0

1/30/0

1100

Test Group D - Die Fabrication Reliability Tests

EM D1 JESDEL - - Electromigrafion
Time
Dependent

TDDB | D2 JESD35 | - - Dielectric
Breakdown

JESD6E0 Haot Carrier

HCI D3 gos |- - Injection
MNegative Bias

MBTI | D4 - - - Temperature
Instability

SM D5 - - - Stress Migration

Completed Per Process
Technology
Requirements

Completed Per Process
Technology
Requirements

Completed Per Process
Technology
Requiremenis

Completed Per Process
Technology
Requirements

Completed Per Process
Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per Process
Technology Requirements

Completed Per Process
Technology Requirements

Completed Per Process
Technology Regquirements

Completed Per Process
Technology Reguirements

Completed Per Process
Technology Requirements

Completed Per Process
Technology Requirements

Completed Per Process
Technology Requirements

Completed Per Process
Technology Requirements

Completed Per Process
Technology Requirements

Completed Per Process
Technology Requirements

Test Group E - Electrical Verification Tests

AEC
Q100- 1 3
002

ESD |E2 ESD HEM

AEC
Q100-
002

AEC
Quo0- |1 3
o011

ESD | E2

-
w

ESD HEM

ESD |E3 ESD CDM

AEC
Q100- 1 3
011

ESD |E3 ESD CDM

AEC
Quoo- |1 6
004

LU E4 Latch-Up

AEC

Quoo- | 3 20 Electrical

ED B 609 Disfributions

- 2000Volts | 1/3/0
- 4500 Volts | -

- 2000Volts | -

- 500 Volts 130
Per AEC

Q100-004 - L1610
Cpk=167

Room, hat, - 319010
and cold

The following are equivalent Temp Cycle options per JESDAT - -55C/125C700 Cycles and -65C/150C/500 Cycles

Ambient Op ing T by Grade Level

Texas Instruments Incorporated

130

1610

3/90/0

Preconditioning was performed for Autoclave, Unbiased HAST, THB/Biased HAST, Temperature Cycle, Thermal Shock, and HTSL, as applicable
The following are equivalent HTOL opfions 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 opfions based on an activation energy of 0.7eV : 150C/1k Hours, and 170C/420 Hours

TI Information - Selective Disclosure

3/90/0

1130

1310

1/6/0

PCN#20221219007.2



® 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

El (TEST): El ical test P of Qual ples (High P ding 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: hitpfaww i com/

Tl Qualificafion ID: R-CHG-2110-039

For questions regarding this notice, e-mails can be sent to the contacts shown 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 Tl’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 Tl’s applicable warranties or warranty disclaimers
for Tl products.
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