PCN Number: | 20230927000.2 | PCN Date: | September 28, 2023

Title: Qualification of new Fab site (RFAB) using qualified Process Technology, Die Revision,
) and additional Assembly/Test & BOM options for select devices
Customer Contact: Change Management Team | Dept: Quality Services
Proposed 1% Ship Date: Mar 26, 2024 Sample requests | 5 573x
accepted until:

*Sample requests received after Oct 28, 2023 will not be supported.

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

LI [ Mechanical Specification X[ Test Site X | wafer Fab Material
L1 [ Packing/Shipping/Labeling LI| Test Process X | wafer Fab Process

PCN Details

Description of Change:

Texas Instruments is pleased to announce the qualification of a new fab & process technology
(RFAB, LBC9) and Assembly/Test & 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
SFAB HCMOS 150 mm RFAB LBC9 300 mm

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

Additionally, there will be a BOM/Assembly options introduced for these devices:

Group 1 BOM table (RFAB/Process migration & BOM Option)

Current Additional
Bond wire diameter (Cu) 0.96 mil 0.8mil
Probe Site SFAB None

Group 2 BOM Table (RFAB/Process migration/BOM Option plus HFTF as additional
Assembly site)

HNA UTL2 HFTF

Bond wire composition, Au, 1.0 mil Au, 1.0 mil
diameter

Cu, 0.8 mil
SID#400180 SID#PZ0001 SID#A-18

Mount Compound

SID#450179 SID#CZ0096 SID#R-27
Mold Compound
Probe Site SFAB SFAB CD-PR
Final Test Site HNA UTL2 HFTF

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

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):

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20230927000.2
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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

X No Change

Changes to product identification resulting from this PCN:

Fab Site Information:

R Chip Site Origin s e R .
Chip Site Code (20L) Chip Site Country Code (21L) Chip Site City
SH-BIP-1 SHE USA Sherman
RFAB RFB USA Richardson
Die Rev:
Current New
Die Rev [2P] Die Rev [2P]
A B, D,]J, - A
. Assembly Site Origin Assembly Country Code .
Assembly Site (220) (23L) Assembly City
HNA HNT THA Ayutthaya
UTL2 NS 2 THA Bangpakong,
Chachoengsao
HFTF HFT CHN Hefei

Sample product shipping label (not actual product label)

& (17) SNT4LSOTNSR

TEXAS
INSTRUMENTS Ga
- i (@) 2000 (o) 0336
31T)LOT: 3959047MLA

MSL '2 /260C/1 YEAR|SEAL DT
MSL 1 /235C/UNLIM J03/29/04
OPT:

BL: 54 (L)70:1750

(2P) REV: V)

4W) TKY (1T) 7523483S12
P
0033317

| Product Affected:
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Group 1 Device list (Group 1: RFAB/Process migration & BOM Option)

CAHCT125QPWRG4HT | SN74AHC08QPW RDL SN74AHC125QPWRG4Q1 | SN74AHC32QPWRQ1
CAHCT125QPWRG4KN | SN74AHCO8QPWRG4Q1 | SN74AHC125QPWRQ1 SN74AHC74QPWRG4Q1
SN74AHCO0QPWRG4Q1 | SN74AHCO8QPW RQ1 SN74AHC14QPWRG4HE | SN74AHC74QPWRQ1
SN74AHCO0QPWRQ1 SN74AHC125QPWR SN74AHC14QPWRG4Q1 | SN74AHCT125QPWRQ1
SN74AHC02QPWRG4Q1 | SN74AHC125QPWRG4AHT | SN74AHC32QPWRG4Q1 | SN74AHCT14QPWRQ1
SN74AHC04QPWRG4Q1

Group 2 Device list (RFAB/Process migration/BOM Option plus HFTF as additional

Assembly site)

CAHCT1G32QDCKRQ1

SN74AHC1G00QDCKRQ1

SN74AHC1G08QDCKRQ1

SN74AHC1G32TDCKRQ1

CAHCT1G86QDCKRQ1

SN74AHC1G04QDCKRQ1

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

R-CHG-2307-013 Q100:

Tl information
Selective Disclosure

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

BD9 Redbull Q323- (RFAB) in MLA using 14-pin PW Automotive
Approve Date 12-SEPTEMBER-2023

Product Attributes

QBS Reference: QBS Reference: QBS Reference:
SNT4AHCOAQPWREAG] SNT4AHCOZOPWREAGL SNT4LVATOBGWBOARGL SNTAAHCTOZOPWREL SNTALVETI4QPWROL
Automotive Grate Level Grate 1 Grate 1 Gratte 1 Grade 1 Grade 1 Grate 1
Operating Temp Range (C) 4010 125 -4010 125 -4010 125 4010 125 401 125 -40 10125
Product Function Logic Logic Logic Lagic Lagic interta
Wafer Fab Supplier RFAR RFAR RFAB RFAR RFAR RFAR
Assembly Site MLA MLA MLA CDAT MLA MLA
Pachage Group TSSOP TSSOP TSSOP QFN TSS0P TSSOP
Pachage Designator P P P BOA PW P
Pin Count 14 14 14 14 14 14

+ QBS: Qual By Similarity
+ Qual Device SNTAAHCO4QPWRGAQ] is qualified a1 MSL1 260C
+ Qual Device SNTAAHCOZQPWRGAQ] is qualified a1 MSL1 260C

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

I Condition Qual Device: Quial Device: QBS Reference: QBS Reference: QBS Reference: QB
Condii SNT4AHCOAQPWREAGL | SNTAAHCOZOPWREAD] | SNTAHCSTAQPWROL | SN7ALVATOBOWBOARGL | SNTAAHCTOZQPWROL
Tests

15 Reference:
SN74LVET140PWREL

Min | ..
Type Test Spec | Lot ::‘
Qty

Test Group A - Accelerated Environment Stress Test

JEDEC J-
STD-020
PC AL JESDRZ- 3 77

A113

Preconditioning | MSL1 260C . - . a0 100

JEDEC
JESD22- a T
AL10

BiasedWAST | 130cEswRH |25 | oo o T o o

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20230927000.2



https://www.ti.com/

JEDEC
JESD22-

ACIUMAST | A3 | AL021EDEC |3 7T | Autoclave 121C15psig as - - ar3un e - -
JESD22- s
JEDEC
JESD22- Temperanre 500

T M |jipaaa |2 L s ASCHEOC | g |- - 22310 17T - -
Appendix 3
MIL-STDESS Post Temg

TC-BR A4 pethod 2011 | 1 L Cycle Bond Pull | - - - - ann - -
JEDEC High 000

HTSL as | JEsp22- |1 45 | Temperawre | 150C |- - a13sm 11450 - -
A103 Starage Lite

Test Group B - Accelerated Lifetime Simulation Tests

JEDEC 000
HTOL Bl JESD22- 3 77 Life Test 128C Hon - - arxaun - - -
urs:
Al08
JEDEC 300
HTOL Bl JESD22- 3 77 Life Test 150C - - - 17T - -
Houwrs:
e
AEC Q100- Earty Lite 48
ELFR B2 | pog ? B00 | Fyilure Rate | 125C Hows | . 4000 . . .

Wesimmum o §
wes L i Y ap | ghre Bond genes. 3 e |- - aman 13000 1200 -
Cpko1 67
Masifnum o §
wep c2 | ST 1 30 | wireBongpun | 2EMSS30 e, | - aman 13000 1200 -
Cpi=1 67
so o o |1 15| PB Salerability EQ;:;;:” . . . s . . .
o @ Gmae P % Ggsesy | cowme : o : : :
JEDEC
PO T e 1w [pse o |cpetsr |- E . 100 1100 o0 .
B108

Completed Per Process | Completed Per Process | Compleled Per

Completed Per Pracess Completed Per Process | Complesed Per

EM 33 JESDEL - - Electroenigration | - - Tachnalogy Technalogy Process Technoloy | Tuchnaingy Requirements | TEChn0logy Process Technalogy
s Requirements v i i
Time
Completed Per Process | Completed Per Process | Comgleled Per Completed Per Process | Complesed Per
ToDE D2 | JESDAS - - g.*“"“.e"' - - Technalogy Technalogy Process Technology | Completed PerProcess | oy Process Technalogy
islecyic s Requinemants Technalogy ! "
Breakdown
N Cﬂm“ellﬂ Per Process Cnmpel:rl Per Process Comgleled Per Comgleled Per Process cmlp|*d Per
JESDEO & Hudt Casries Campleted Per Process
HCI D3 m - - Injecsian - - Technology Technology Process Technology Tenhrflngy Requirements Technology Process Technalogy
s Reguirements
Negative Bias Completed Per Process Completed Per Process Coirgleled Par o 4 Per P Comgleled Per Process | Complesed Per
HETI D4 |- - - Temperature - - Technalogy Technalogy Process Technology T;’Qﬁf e '."::f;n Technology Process Technalogy
Ins2ability s Reguirements nalogy Requir i i
Completed Per Process | Completed Per Process | Comgleled Per ° e Completed Per Process | Complesed Per
SM s |- - - Siress Migrasan | - - Technalogy Technalogy Process Technology T:Q::el: o Ji?::\g:ms Technology Process Technalogy
[ s Reguirements ay Req Regui i
Test Group E - Electrical Verification Tests
&30 £2 ﬁzc R 3 ESD HBM 2\222 Product Specific * Proguct Specific * 1120 1730 10 130
£SD Ea Sff Q100- |4 3 ESD CDM 32& Product Specific * Product Specific 1 1120 1720 120 130
AEC Q100- Per AEC i
w E4 |00 Q 1 6 Lateh-Up QTOO 004 5 Product Specific * Product Specific ! 160 180 180 160
. Cpi>167
= g [AECQI0Y |y (g9 |[Hlecsical Room.hot, |- 1300 11300 E 2900 1300 1300
009 Distibuions | pod've

Additional Tests

Board Level 1000
BLR m - - - Resability - ~40/125C o - . - 17320
Temg Cycle yeles

Test Name Condition Duration | Qual Device Qual Device ‘ QB8S Reference ‘ QBS Reference QBS Reference QBS Reference

* Preconditioning was performed for Autociave, Unbiasad HAST, THB/Biased HAST, Temperature Cycle, Thermal Shock, and HTSL, as applicable

* The ®ollowing are equivalent HTOL opsons 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 acsvation energy of 0.7V : 160C/1k Hours, and 170C/420 Hours

* The ®ollowing are equivalent Temp Cycle options per JESDA7 - -55C/125C/700 Cycles and -85C/150C/500 Cycles

Orderable Part Numbers
The following table contains a list of all TI Orderable Part Numbers (OPNs) released by this qualification per Product Qualification Family definition (AEC Q100 Appendix 1). Group E results shown
above cover all part numbers listed here.
SN74AHCO0QPWRGAQ1 | SN74AHCO0QPWRQ1
SN74AHCO2QPWRG4QL | SN74AHCO4QPWRGAQ1
SN74AHCOBQPWRGAQL | SN74AHCOSQPWRQ1
SN74AHC125QPWRG4Q1 A SN74AHC125QPWRQ1
SN74AHCT125QPWRQL | SN74AHCT14QPWRQL
Amblent Operating Temperature by Automotive Grade Level:

® Grade O (or E): -40C to +150C

® Grade 1 (ar Q) -40C o +125C

® Grade 2 (or T): -40C to +108C

 Grade 3 (ar 1) - -40C 0 +85C

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

RoomMHot'Coki : HTOL, ED
Room/Hot : THE { HAST, TC J PTC, HTSL. ELFR, ESD & LU
Room : ACUHAST

Note 1: ESD LU covered by QBS refesence.
Quality and Environmental data is avastable at T's extemal Web site: hitp Swwwti comi

T Quakficason ID: R-CHG-2307-013
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R-CHG-2307-013 Q006:

Tl Information
Selective Disclosure

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

BD9 Redbull Q323- (RFAB) in MLA using 14-pin PW Automotive
Approve Date 12-SEPTEMBER-2023

Qualification Results

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

Min
Lot est Name Condition Duration
Qty

Test Group A - Accelerated Environment Stress Tests

JEDEC
J-STD-
PC Al 020
JESD22-
A113
PC All -
PC AL2 -
JEDEC
HAST  A21 JESD22-
A110

3 7 Preconditioning | MSL1 260C - - - 3/0/0
SAM Precon Review for

3 22 Pre delamination |~ ) ) 3610
SAM Precon Review for

3 22 Post delamination | ) ) 3/66/0

3 77 Biased HAST 130C/85%RH | 96 Hours - - 3/231/0

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20230927000.2



HAST

HAST

HAST

HAST

HAST

HAST

HAST

HAST

HAST

HAST

HTSL

HTSL

HTSL

HTSL

A212

A4l

A411

A412

A4.13

Ad14

A415

As2

A4.21

Ag22

A423

As24

A4.25

AB1

AG11

AB.2

AG.21

JEDEC
JESD22-
Al10

JEDEC
JESD22-
A104
and
Appendix
3

JEDEC
JESDZ22-
A104

and
Appendix
3

JEDEC
JESD22-
A103

JEDEC
JESD22-
A103

30

30

30

70

22

30

30

30

i

22

30

30

30

70

22

30

30

30

45

44

Cross Section,
post bHAST, 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,
post bHAST 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,
1X

Bond Pull over
Ball, post TC,
1X

Temperature
Cycle

SAM Analysis,
post TC, 2X

Cross Section,
post TC, 2X

Wire Bond
Shear, post TC,
2%

Bond Pull over
Stitch, post TC,
2X

Bond Pull over
Ball, post TC,
2X

High
Temperature
Storage Life

Cross Section,
post HTSL, 1X

High
Temperature
Storage Life

Cross Section,
postHTSL, 2X

Texas Instruments Incorporated

Post stress
cross section

Poslt siress

Poslt siress

Poslt slress

130C/85%RH
Review for
delamination
Post stress

cross section

Post stress

Post stress

Post stress

-65C/150C

Review for
delamination

Post stress
cross section

Post siress

Poslt siress

Post stress

-65CMA50C

Review for
delamination

Post stress
cross section

Post stress

Post stress

Post siress

150C

Post stress
cross section

150C

Post stress
cross section

TI Information - Selective Disclosure

Completed

Wires

Wires

Wires

192 Houirs

Completed

Completed

Wires

Wires

Wires

500
Cycles

Completed

Completed

Wires

Wires

Wires

1000
Cycles

Completed

Completed

Wires

Wires

Wires

1000
Hours

Completed

2000
Hours

Completed

3/231/0

3f231/0

PCN#20230927000.2



Test Group C - Package Assembly Integrity Tests

AEC Minimum of 5
Wire Bond devices, 30
WBS | Cl1 DQ;ED— 1 30 Shear wires Wires -
Cpk>1.67
MiL- Minimum of 5
STD883 devices, 30
WBP | C2 Methad 1 30 Wire Bond Pull wires Wires -
2011 Cpk=1.67

* (QBS: Qual By Similarity
* Qual Device SN74AHCO4QPWRG4QL is qualified at MSL1 260C
* Qual Device SN74AHCO2QPWRG4QL is qualified at MSL1 260C

3/90/0

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 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 Op ing Te are by A ive 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 [) : -40C to +85C

El (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/hwww.ti.com/

TiQualification ID: R-CHG-2307-013

R-CHG-2307-026 Q100:

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

BD9 Redbull Q323- (RFAB) in MLA using 14-pin Automotive
Approve Date 16-AUGUST -2023

Qualification Results

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

# '\ Test Name Condition Duration

Tl Information
Selective Disclosure

Test Group A - Accelerated Environment Stress Tests

JEDEC
J-STD-
PC Al 020 3 7 Preconditioning | MSL1 260C - -
JESD22-
All3
SAM Precon Review for
FC AL - 3 22 Pre delamination -
PC ALz ; 3 22 SAM Precon F{e\rie\_ﬂr fo_l . .
Post delamination
JEDEC
HAST | A21 | JESD22- |3 77 Biased HAST 130C/85%RH | 96 Hours | -
AL10
Cross Section, | Poststress
HAST | A21.2 | - 3 1 postbHAST, 1X | cross section Completed | -
Wire Bond
HAST | A213 | - 3 30 Shear, post Post stress Wires -
bHAST, 1X

Texas Instruments Incorporated

TI Information - Selective Disclosure

3o

3/66/0

3/66/0

323100

3030

3/9/0

PCN#20230927000.2



HAST  AZ214

HAST | A215

HAST  A22

HAST  A221

HAST  A222

HAST  A223

HAST  A224

HAST  AZZ25

HTSL | AG.1

HTSL | AG.1.1

HTSL | AG.2

HTSL | AG2.1

JEDEC
JESD22-
Al10

JEDEC
JESD22-
A104
and

Appendix
3

JEDEC
JESD22-
Al04

and
Appendix
3

JEDEC
JESD22-
A103

JEDEC
JESD22-
A103

30

30

70

2z

30

30

30

I

22

30

30

30

70

22

30

30

30

45

a4

Bond Pull over
Stitch, post
bHAST, 1X

Bond Pull over
Ball, post
bHAST, 1%

Biased HAST

SAM Analysis,
post bBHAST 2X

Cross Section,
post bBHAST, 2X

‘Wire Bond
Shear, post
bHAST, 2X

Bond Pull over
Stitch, post
bHAST, 2%

Bond Pull over
Ball, post
bHAST, 2X

Temperature
Cycle

SAM Analysis,
post TC 1X

Cross Section,
post TC, 1%

‘Wire Bond
Shear, post TC,
1x

Bond Pull over
Stitch, post TC,
1%

Bond Pull over
Ball, post TC,
1x

Temperature
Cycle

SAM Analysis,
post TC, 2%

Cross Section,
post TC, 2%

‘Wire Bond
Shear, post TC,
2%

Bond Pull over
Stitch, post TC,
2%

Bond Pull over
Ball, post TC,
2%

High
Temperature
Storage Life

Cross Section,
postHTSL, 1X

High
Temperature
Storage Life

Cross Section,
post HTSL, 2X

Post stress

Post stress

130C/B5%RH
Review for
delamination
Post stress

cross section

Post stress

Post stress

Post stress

-65C/150C

Review for
delamination

Post stress
cross section

Post stress

Post stress

Post stress

-65C/150C

Review for
delamination

Post stress
cross section

Post stress

Post stress

Post stress

150C

Post stress
cross section

150C

Post stress
cross section

192 Hours

Completed

Completed

Wires

500
Cycles

Completed

Completed

Wires

1000
Cycles

Completed

Completed

Wires

1000
Hours

Completed

2000
Hours

Completed

192/576/0

3/

3/231/0

3/66/0

3730

3/8/0

3800

380

3/231/0

3I66/0

3730

3/8/0

3800

3800

323100

3I66/0

azn

ami

3/9/0

3/9/0

3/135/0

3030

3/135/0

3030

Test Group C - Package Assembly Inte

WBS | C1

AEC
Q100-
001

MiL-
STD883
Method
2011

QBS: Qual By Similarity

1

1

30

30

‘Wire Bond
Shear

‘Wire Bond Pull

Minimum of &
devices, 30
wires
Cpk=>1.67

Minimum of &
devices, 30
wires
Cpk=1.67

* Qual Device SNT4AHCIZQPWROL is qualified at MSL1 260C

- .

Texas Instruments Incorporated

Qual Device SNT4AHC140PWRG4Q1 is qualified at MSL1 260C
Qual Device SNT4AHCTAQPWRQL is qualified at MSL1 260C

TI Information - Selective Disclosure

3/90/0

3/90/0

PCN#20230927000.2



+ 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 170CM420 Hours
* The following are equivalent Temp Cycle options per JESDAT : -55C/125C/700 Cycles and -65C150C/500 Cycles
Ambient O ing Tem by ive Grade Lewel:
® Grade 0 (or E): -40C to +150C
* Grade 1 (or Q): -40C to +125C
® Grade 2 (or T): -40C to +105C
* Grade 3 (or 1) : -40C to +85C

E1 (TEST): Electrical test temp of Qual (High ing to Grade 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 TI's external Web site: hitp:/iwww i com/

Tl Qualification ID: R-CHG-2307-026

R-CHG-2307-026 Q006:

Ti Information
Selective Disclesure

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

BD8 Redbull Q323- (RFAB) in MLA using 14-pin Automotive
Date 16-AUGUST -2023

Automathve Grade Level Geade 1 Grade 1 Grade 1 Grade 1 Grade L
Operating Temp Range (C} 40m1s 40w 1S 4010125 401 125 40w 125
Product Function Logic Logic Logic Loge Logic Logic Logic Fartace
Waler Fab Supplier RFAR RFAR RFAR RFAE RFAE RFAE RFAR RFAR
Assembly Ste MLA LTy MLA [ZTY MLA MLA MLA LTy
Package Group TSEOR TsS0R TSE0R TssOR TssoP TssoP TSE0P TsS0R
Package Designator W P W W W W W P
Pin Count 14 18 14 1 u u 14 18

* QBS-Qual By Similarity

* Qual I2PWRGL is 12600

* Qual Device SNTAAHCLAQPWROAQL is qualifed at MELL 260C

* Qual TAGPWRIGL is

Qualification Results

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

2 a1 3 77 | Preconddoning | MSLL2GOC |- oo oo oo o e oo oo (]

HAST &2 | JESD22. 3 77 | BiasedHAST | 130CESHAH 3z3vn T

%
Hours

AC/UHAST (A3 | AlOBOEDEC |3 77| Aumdave 121005psig a@Ivn

%
Hours

AC/UHAST (A3 | AlOROEDEC |3 T7 | Unbiased HAST | 130C/E5%AH 17T

%
Hours

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20230927000.2



JESD22. Temperture

500
o LR vl ER I sscusec | oo z3Ln wm
Appendin®
ML STDEE3 PosiTemp
TCER A emoazon |1 5 | cyde Boed Pun | © : : : - : 150
JEDEC Hgh .
HTSL & |XE:22. (1 [&5 | Tempemuwe | 1500 o . . n3sn
Ao Storage Lee
JEDEC Hgh o
HTSL & |XE:22. (1 [&5 | Tempemuwe | 1750 o |- . . . =0
Ao Storage Lee

HTOL B1 | IEsozz 1 7| ukTes 1250 - . E 3L
Ae
JEDEC 00
HToL Bl | Esozz |1 |77 |UkeTes 1500 |- . . . W
Al8
AEC QL00- EarlyLite 4=
ELFR B2 1 |mr o |pawlie | 1sc |- . E 3Ra000

Minimum of 5

wes o |gEre |y | | e Bond deaeen30 | vuwes @00 1300 1300 1300
Cpic>1 67
Minimum of 5

wer 2 | peseR |30 |wwcsonapa | IRACSI0 e L . . 1man 1300 100 e
Cpic>1 67

Y ez (EDECE 11 |15 | e Soderbity E:ﬂ":;:" . . . . 180

o e B e 2w o o

JEDEC
D T Y w0 | g CRLET |- . . . 3ma0 e Lo Lann

Compilead Per Compleand Per Process | Completed Per Complekd Per Comgleted Per Compleied Per Complead Per Comgleted Per
EM DL | JESDEL . . Electmmigration | - . Process Technolegy | Technalgy Process Technoloy | Process Technology | Process Tocheclogy | Process Technology | Process Technolegy | Process Techrology
Time dent Complead Pet Complketed Per Process | Complekd Per Compleksd Per Comgleted Per Completed Par Complead Per Comgleied Por
Tooe 2 |JESD3S . . o i Process Technolegy | Technalgy Process Technoloy | Process Technology | Process Tocheclogy | Process Technology | Process Technolegy | Process Techrology
Breakdown
J— — Compiead Per Complkeand Per Process | Completed Per Compleied Per Comgleted Per Compleied Per Compiead Per Comgleted Per
HE1 LT s . . petann . . Process Technolegy | Technalgy Process Technoloy | Process Technology | Process Tocheclogy | Process Technology | Process Technolegy | Process Techrology
Neganwe Buas Complead Per Complemd Por Process | Compleled Per Compleked Per Comgleted Per Compleied Fer Complead Per Comgleted Per
NaTl o | . . Tempe i . . Process Technolegy | Technalgy Process Technoloy | Process Technology | Process Tocheclogy | Process Technology | Process Technolegy | Process Techrology
insmbily
Compilead Per Compleand Per Process | Completed Per Complekd Per Comgleted Per Compleied Per Complead Per Comgleted Per
SM o | . . ‘Siress Migrasan | - . Process Technolegy | Technalgy Process Technoloy | Process Technology | Process Tocheclogy | Process Technology | Process Technolegy | Process Techrology

ESD B | o L 3 ESD HEM . e Product Specitc Product Specitc Product Specitc 1 130 11 13 ey
ESD E3 :flc que- 1y 3 ESDCOM . ?ﬁ Froduct Specsic Froduct Speciic Product Speciic 130 1m0 1an 130
w I -7l U R PPN Quto004 Product Specic? | Product Speciic Poducispecict | LGB0 %o e w5a
ED R I i E:-:EE:L . 1500 1500 1300 1m0 1300 1300 1500 1300

Condition

. Autdlave. . oo ycle, Th and HTSL, as appicatie
+ The tollowing anc eq enemy of 0,70V : 1250k Hours, LADCMBD Hours, 1500300 Hiwrs, and 1SSCE40 Hows
* The tollowing ane cquivalent HTSL opticns based o0 an acthation enengy of 0.7eV - 150CILK Heurs, and 170020 Howrs:

* The tollowing ane cquivalent Temp Cycle aptions per JESD4T - S5C/L25C/T00 Cycles and -E5C/150C/500 Cyches

Orderable Part Numbers

The following table contains a list of all Ti Orderable Part Numbers {OPhs) released by this qualification per Product Qualification Family definition (AEC Q100 Appendix 1). Group E results shown above cover all part numbers listed
here.

SNT4AHCLAQPWRGAQL | SNTAAHCIZOPWRGAOL
SNT4AHCI2QPWROL | SNTAAHCTAQPWRGAOL
SNT4AHCTAQPWRQL

Grasa 0 for £): 4DE 1 +180C
Grasa 1 {ir G): 40C 18 +135C
Grasa 2 (or T): -4DE 13 +108C

sarmphies [High © s il

P | HTOL, B
PmMGr: THEE HAST, TE (PTE, HTSL ELPR. ESD & LU

* Room  ACURAST

bk 1 ESD LU eovarind by Q8 referance

Qual lable at TIs.

TI Qualiication I0: R-CHG-2307-025

R-CHG-2308-052 Q100:

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20230927000.2



Tl Information
Selective Disclosure

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

Gatorade BD13 DCK-Q1 HFTF Group 2 PCN
Approve Date 06-SEPTEMBER-2023

Product Attributes

QBS Reference:

QBS Reference:

QBS Reference:

QBS Reference:

Attributes

SNTALVITR4QDCKROL SN74HCSTANPWROL SNT4AXCITASQDCKROL
Automotive Grade Level Grade 1 Grade 1
Operating Temp Range (C) 4010 125 4010 125 -4010 125 -4010 125 4010 125
Product Function Logic Logic Logic Logic Logic
Water Fab Supplier RFAB RFAB RFAE MHE RFAB
Assembly Site HETFRAT HFTRAT MLA HFTFAT HFTFAT
Package Group s0T soT TSSOP sar 50T
Package Designator DCK DCK PW DCK DCK
Pin Count 5 5 14 [ 5

* 0QBS:Qual By Similarity
* Qual Device SNT4AHC1G32ZTDCKRQL is quakified at MSLL 2600

Qualification Results

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

QBS Reference:
SMTAAXCITASODCKROL

Test Spec

Test Name Condition Duration

ACMHAST

ACMHAST

TC

HTSL

AL

A3

A3

AB

JEDEC J-
STD-020
JESDZ2-
All3

JEDEC
JESD22-
ALLD

JEDEC
JESD22-
AllD

JEDEC
JESDZ2-
AlO0ZEDEC
JESD22-
ALLE

JEDEC
JESD22-
AlO0ZEDEC
JESD22-
AllB

JEDEC
JESD22-
ALD4 and
Appendix 3

JEDEC
JESD22-
ALDZE

3

3

7

77

77

77

77

77

45

Preconditioning

Biased HAST

Biased HAST

Autoclave

Unblased HAST

Temperatre
Cycle

High
Temperamre
Storage Lifa

M5L1 260C

110CmB5%RH

130CmB5%RH

121C/5psig

130CmB5%RH

-65CN50C

150C

264
Hours

96
Hours.

96
Hours.

96
Hours

500
Cyrles

1000
Hours

L4580

32310

32310

32310

31350

300

32310

32310

32310

313510

omio

Test Group B - Accelerated Lifetime Simulation Tests

HTOL

El

Bl

B2

JEDEC
JESD22-
AlDB

JEDEC
JESD22-
ALDE

AEC QLO0-
o0&

77

77

77

Lita Test

Life Test

Early Life
Failure Rate

125C

150C

125C

2310

i2400/0

32310

sD

sD

PD

c1L

cz

c3

c3

c4

AEC QLO0-
0ol

MIL-STDB83
Method 2011

JEDEC J-
STD-002

JEDEC J-
STD-002

JEDEC
JESDZ22-

1

30

15

15

10

Test Group D - Die Fabrication Reliability Tests

‘Wire Bond
Shear

‘Wire Bond Pull

PB Solderablity

PB-Free
Solderability

Physical
Dimensions

Minimum of 5
devices, 30
wires
Cpk>167

Minimum of 5
devices, 30
wires
Cpk>167

>05% Lead
Coverage

>05% Lead
Coverage

Cpk>167

Wires -

1150

1150

1100

32010

32010

37200

1100

Texas Instruments Incorporated

TI Information - Selective Disclosure

PCN#20230927000.2



EM DL | JESDE1 - - Electromigration
Time
_ ) Dependent
TDDB D2 JESD35 Dielecric
Breakdown
JESDE0 & Hot Camier
HCI os 28 - B Injection
Negative Bias
NETI D4 |- - - Temperatre
Instability
sM Ds |- - - Stress Migration

Completad Per Process

Completed Per Process
Technology

Completed Per
Process Technology

Completad Per Process

Completed Per Process
Tachnolagy

Completed Per
Process Technology

Completad Per Process

Completed Per Process

Completed Per
Process Technology

Completad Per Process

Completed Per Process

Completad Per Process

Completed Per
Process Technology

Completed Per Process

Completed Per
Process Technology

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
Technalogy
Requirements

Completed Per Process
Technalogy
Requirements

Completed Per Process
Technalogy
Requirements

Completed Per Process
Technology
Requirements

Completed Per Process
Technalogy
Requirements

Test Group E - Elec

ESD gz | AECQLOE- |, 3 ESD HEM
ooz

ESD E3 | AECQUO- 1, 3 ESD COM
o011
AEC Q100- |

L S s 1 & Laich-Up
AEC Q100- Elecirical

ED ES | bog 3 30 Disiributions

- \Z'E:JI;J Product Specific B 3o 130 130 130

- =oo B a0 130 1E0 11300
volts Product Specific

Per AEC . 1

QL00-004 Product Specific LG e 1E0 Leo

Cpk=1 67

Raoam, haot, - /3010 3800 3000 3800 1300

and cold

Min
Type Test Spec Lot
qty

)

Precondiioning was performed for Autoclave, Unbiased HAST, THE/BIased HAST, Temperature Cycle, Thermal Shock, and HTSL, as applicable
The tollowing are equivalent HTOL options based on an activaton energy of 0.7eV | 125C/1k Hours, 140CHME0 Hours, 150C/300 Howrs, and 155C/240 Hours
The tollowing are equivalent HTSL options based on an activation energy of 0.7V - 150C/1k Howrs, and 170CM20 Hours

Condition

M Qual Device

QBS Reference

QBS Reference

QBS Reference

QBES Reference

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

Orderable Part Numbers

The following table contains a list of all Tl Orderable Part Numbers (OPNs) released by this qualification per Product Qualification Family definition (AEC Q100 Appendix 1). Group

Ambient Operating Temperature by Automative Grade Level:

Grade 0 (of E): -40C to +150C
Grade 1 (of Q): -40C 10 +125C
Grade 2 (of T): -40C ta +105C
Grade 3 (of 1) : -40C 10 +85C

E results shown above cover all part numbers listed here.

CAHCT1G32QDCKRQ1

SN74AHC1GO0QDCKRQ1
SN74AHC1GOBQDCKRQ1
SN74AHC1G32TDCKRQ1

CAHCTI1G86QDCKRQ1
SN74AHC1G04QDCKRQL
SNT4AHC1G14DCKRG4

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

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

Note 1: ESD LU covered by QBS reference.

Quality and Enwvironmental data is avallable at Tr's external Web site: hipbewwli com/

T1 Qualdication ID: R-CHG-2308-052

R-CHG-2308-052 Q006:

Texas Instruments Incorporated

TI Information - Selective Disclosure

PCN#20230927000.2



L)

Lot

Automotive New Product Qualification Summary

Tl Information
Selective Disclosure

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

Gatorade BD13 DCK-Q1 HFTF Group 2 PCN
Approve Date 06-SEPTEMBER-2023

Qualification Results

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

Test Name

Test Group A - Accelerated Environment Stress Tests

Condition

Duration

QBS Refe

LVIT340DCKRQL

PC

PC

PC

HAST

HAST

HAST

HAST

HAST

HAST

HAST

HAST

HAST

HAST

HAST

HAST

HAST

TC

Al

ALl

ALZ

AZ1

AZ1

AZ12

AZ13

AZ14

AZ215

AZ2

AZZ2

AZZ21

AZ22

AZ23

AZZ24

A225

A4l

JEDEC
J-5TD-
020
JESD22-
Al13

JEDEC
JESD22-
Al10

JEDEC
JESDZ22-
Al10

JEDEC
JESDZ2-
AlD4

and
Appendix
3

77

22

22

77

77

30

30

30

70

70

22

30

30

30

77

Preconditioning

SAM Precon
Pre

SAM Precon
Post

Biased HAST

Biased HAST

Cross Section,
post bHAST, 1X

Wire Bond
Shear, post
BHAST, 1X

Bond Pull over
Stitch, post
bHAST, 1X

Bond Pull over
Ball, post
BHAST, 1X

Biased HAST

Biased HAST

SAM Analysis,
post bBHAST 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

Texas Instruments Incorporated

MSL1 260C

Review for
delamination

Review for
delamination

110C/85%RH

130C/85%RH

Post stress

cross section

Post stress

Post stress

Post stress

110C/85%RH

130C/85%RH

Review for
delamination

Post stress

cross section

Post stress

Post stress

Post stress

-65C/150C

TI Information - Selective Disclosure

264 Hours

96 Hours

Completed

Wires

Wires

Wires

528 Hours

192 Hours

Completed

Completed

Wires

Wires

Wires

500
Cycles

- 32310

- 323110

1770 3/2310

PCN#20230927000.2



SAM Analysis, Review for
TC A411 3 22 postTC 1X delamination Completed 1/22/0 3/66/0
Cross Section, | Poststress
TC A412 | - 3 1 postTC, 1X cross seclion Completed | - 110 3730
Wire Bond
TC A413 | - 3 30 Shear, post TC, | Poststress Wires - 11300 3/9/0
1X
Bond Pull over
TC Ad414 | - 3 30 Stitch, post TC, | Poststress Wires - 1/3/0 3/9/0
1X
Bond Pull over
TC A415 | - 3 30 Ball, post TC, Post stress Wires - 1/3/0 3/9/0
1X
JEDEC
JESD22-
Al04 Temperature 1000
TC AsZ 3 70 Cycle -65C/150C Cycles 1/77/0 3/231/0
Appendix
3
SAM Analysis, Review for
TC A421 3 22 postTC, 2% delamination | Completed 1/22/0 3/66/0
Cross Section, | Poststress
TC A422 | - 3 1 postTC, 2X eross section Completed 110 3130
Wire Bond
TC A423 | - 3 30 Shear, post TC, | Poststress Wires - 1/300 3/9/0
2X
Bond Pull over
TC Ad24 | - 3 30 Stitch, post TC, | Post stress Wires - 11300 390
2X
Bond Pull over
TC Ad25 | - 3 30 Ball, post TC, Post stress Wires - 130 3/9/0
2X
JEDEC High 1000
HTSL | A6.1 | JESD22- |3 45 Temperature 150C Hours - 1/45/0 3/135/0
Al103 Storage Life
Cross Section, | Poststress
HTSL | AB.1.1 | - 3 1 pOSt HTSL, 1X cross section Completed | - 1/110 3/3/0
JEDEC High 2000
HTSL | A6.2 | JESD22- |3 44 Temperature 150C Hours - 1/45/0 3/135/0
A103 Storage Life
Cross Section, | Poststress
HTSL | AB.2.1 | - 3 1 post HTSL, 2X cross seclion Completed 1/1/0 3/3/0
Group C - Pac| e Assembly Integrity Tests
AEC Minimum of 5
WBs [ C1 Qo |1 3o | WireBond devices. 30 | yres - 1/30/0 3/90/0
001 Shear wires
Cpk=167
MIL- Minimum of 5
STD8&3 devices, 30
WEP | C2 Method 1 30 Wire Bond Pull | o 0 Wires - 1/30/0 3/90/0
2011 Cpk=1.67

* (QBS: Qual By Similarity
Qual Device SN7T4AHC1G32TDCKRQL is qualified at MSL1 260C

+ Preconditioning was performed for Autoclave, Unbi 1 HAST, THB d 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 : -565C/125C/700 Cycles and -65C/150C/500 Cycles
Ambient Operating Temperature by Automotive Grade Level:
* Grade 0 (or E): -40C 1o +150C
* Grade 1 {or Q): -40C to +125C
* Grade 2 (or T): -40C to +105C
* Grade 3 {or [) : -40C 1o +85C

E1 (TEST): Electrical test of Qual les (High ding 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 TI's external Web site: http hwww.ti.com/

Tl Qualification 1D: R-CHG-2308-052

ZVEI IDs: SEM-DE-01, SEM-DE-012, SEM-DE-03, SEM-PW-02, SEM-PW-09, SEM-PW-13,
SEM-PA-07, SEM-PA-08, SEM-PA-11, SEM-PA-18, SEM-TF-01

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20230927000.2



For questions regarding this notice, e-mails can be sent to 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. No license 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.

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20230927000.2
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