PCN Number: | 20230629000.2 | PCN Date: | June 30, 2023
Title: Qualification of new Fab site (RFAB) using qualified Process Technology, Die Revision,
) and additional Assembly & BOM options for select devices

Customer Contact: Change Management Team | Dept: Quality Services

Dec 26, 2023 Sample requc_asts
accepted until:

Proposed 1% Ship Date: July 29, 2023*

*Sample requests received after Jul 29, 2023 will not be supported.

DM | 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 & 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 - (RFAB/Process migration & BOM Option)

Current New
Probe Site SFAB none
Group 2 - (RFAB/Process migration & BOM Option)
Current Additional
Bond wire diameter (Cu) 0.96 mil 0.8mil
Probe site ** SFAB CD-PR
** - Does not include SN74LV373AIPWRQ1 or SN74LV393ATPWRQ1
Group 3 - (RFAB/Process migration & BOM Option)
Current New
Probe Site SFAB none

Group 6 - (RFAB/Process migration plus HFTF as additional Assembly site

Texas Instruments Incorporated
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HHA UTL2 HFTF
Bond wire composition, Au, 1.0 mil 0.8mil Cu, 0.8 mil
diameter
Mount Compound SID#400180 SID#PZ0001 SID#A-18
Mold Compound SID#450179 SID#CZ0096 SID#R-27
Current Additional
Final Test Site HNA or UTL2 HFTF
Group 7 - (RFAB/Process migration & Cu BOM Option)
Current Additional
Bond wire composition, Au, 0.8 Cu, 0.8
diameter

Upon expiry of this PCN TI will combine lead free solutions in a single standard part number, for
the devices in groups 1 & 2. For example; SN7Z4LV10APWR - can ship with both Matte Sn and
NiPdAu/Ag.

Example:
— Customer order for 7500 units of SN74LV10APWR with 2500 units SPQ (Standard
Pack Quantity per Reel).

— TIcan satisfy the above order in one of the following ways.
I. 3 Reels of NiPdAu finish.
II. 3 Reels of Matte Sn finish
III. 2 Reels of Matte Sn and 1 reel of NiPdAu finish.
Iv. 2 Reels of NiPdAu and 1 reel of Matte Sn finish.

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

Additionally, as a result of these changes, some of the impacted device datasheets will be updated.
Target for these datasheet updates is the start of production. For a preview of these upcoming
datasheet changes, please see below:

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 imple mentation of this
change. If below boxes are checked, there are no changes to the associated environmental ratings.

RoHS REACH Green Status IEC 62474
XI No Change XI No Change X No Change XI No Change

Changes to product identification resulting from this PCN:

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20230629000.2




Fab Site Information:

R Chip Site Origin s e - .
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,C,H,IIM,- A
. Assembly Site Origin Assembly Country Code .
Assembly Site (220) (23L) Assembly City
HNA HNT THA Ayutthaya
UTL2 NS2 THA Bangpakong,
Chachoengsao
HFTFAT HFT CHN Hefei
Sample product shipping label (not actual product label)
Ti
Nsn{':lmgms
. & (17) SNTALSOTNSR
boor M Meigyeie @) 2000 (o 0336
MSL '2 /260C/1 YEAR|SEAL DT }31T)LOT 3959047MLA
MSL 1 /235C/UNLIM |03/29/04 4w) TKY(1T) 7523483812
?;Eljl: 39 (2P) REV: 0033317
20
;0 (e
Product Affected:
Group 1 Device list (Group 1: RFAB/Process migration only)
| SN74AHC245QPWRQ1
Group 2 Device list (RFAB/Process migration & BOM Option)
SN74AHCTO0QPWRQ1 SN74AHCTO8QPWRQ1 SN74LV373AIPWRQ1 | SN74LV393ATPWRQ1
SN74AHCTO8QPWRG40Q1 SN74AHCT32QPWRQ1
Group 6 Device list (RFAB/Process migration plus HFTF as additional Assembly site)
CAHCT1G04QDCKRQ1 | CAHCT1G125QDCKRQ1 | CAHCT1G126QDCKRG4 | CAHCT1G126QDCKRQ1 |
CAHCT1G125QDCKRNS | CAHCT1G125QDCKRSV

Group 7 Device list (RFAB/Process migration & Cu BOM Option)

| SN74LV595AQPWRQ1

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

4
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Tl Information
Selective Disclosure

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

BD6_LVA_16PW_MLA_Q1
Approve Date 16-JUNE -2023

Product Attributes

Qual Device: QBS Reference:
SN74LV595AQPWRQ1L SN74HCS74QPWRQ1

Automotive Grade Level Grade 1 Grade 1

Operating Temp Range (C) -40t0 125 -40to 125

Product Function Logic Laogic

Wafer Fab Supplier RFAB RFAB

Assembly Site MLA MLA

Package Group TSSOP TSSOP

Package Designator PW PW

Pin Count 16 14

* QBS: Qual By Similarity

® Qual Device SN74LV595AQPWRQL is qualified at MSL1 260C

Qualification Results

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

Min .
Ss| - Qual Device:
. e Lnt s e M SRR

Test Group A - Accelerated Environment Stress Tests

QBS Reference:
SN74HCS74QPWRQ1

JEDEC J-STD-020

PC Al JESD22-A113 3 77 Preconditioning MSL1 260C - 1/0/0 3/0/0
HAST A2 | JEDEC JESD22-Al10 3 77 Biased HAST 130C/85%RH aiws 17710 3/231/0
JEDEC JESD22- 95
AC/UHAST | A3 A102/JEDEC JESD22- | 3 77 Autoclave 121C/15psig - 312310
Hours
All8
JEDEC JESD22- 05
AC/UHAST | A3 A102/JEDEC JESD22- | 3 77 Unbiased HAST 130C/85%RH Hours | L7700 0/0/0
Al18
JEDEC JESD22-A104 500
TC Ad and Appendix 3 3 77 Temperature Cycle = -65C/150C Cycles 17710 3/231/0
MIL-STD883 Method Post Temp Cycle
TC-BP A4 oony 1 5 Gond Pul - - 1/5/0 -
HTSL A6 | JEDEC JESD22-A103 | 1 45 HighTemperature 5~ 1000 | 3113500
Storage Life Hours
HTSL AB JEDEC JESD22-A103 1 45 High Temperatre | )75 500 1/45/0 -
Storage Life Hours
Test Group B - Accelerated Lifetime Simulation Tests
) 1000
HTOL Bl  JEDEC JESD22-A108 1 77 Life Test 125C Hours | - 3/231/0
HTOL Bl  JEDEC JESD22-A108 | 1 77 Life Test 150C ?l(;(:;rs 17710 -
ELFR B2 | AEC Q100-008 1 77 | EarlylifeFailure 4,50 48 ; 3240010
Rate Hours

Test Group C - Package Assembly Integrity Tests

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20230629000.2



WBS

WBP

Minimum of 5

C1l AEC Q100-001 1 30 Wire Bond Shear devices, 30 wires Wires
Cpk>1.67
Minimum of 5

c2 gflcl)li-ISTDSSS Methad 1 30 Wire Bond Pull devices, 30 wires Wires
Cpk>1.67

€3 JEDEC J-STD-002 1 15 | PB Solderability 295% Lead -
Coverage

PB-Free >95% Lead
cs JEDEC J-5TD-002 1 15 Solderability Coverage )
JEDEC JESD22-B100 Physical
c4 and B108 L 10 Dimensions Cple>1.67 :

1/30/0

1/30/0

1/15/0

1/15/0

1/10/0

3/90/0

3/90/0

1/15/0

1/15/0

3/30/0

Test Group D - Die Fabrication Reliability Tests

EM D1 JESD61 - - Electromigration - -
Time Dependent

TDDB D2 JESD35 - - Dielectric - -
Breakdown

HCI D3 JESDED & 28 - - Hot Carrier - -
Injection
Negative Bias

NBTI D4 - - - Temperature - -
Instability

SM D5 - - - Stress Migration - -

Test Group E - Electrical Verification Tests

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
Reguirements

Completed Per Process
Technology
Requirements

Completed Per Process
Technology
Requirements

ESD

ESD

LU

ED

2000
E2 AEC Q100-002 1 3 ESD HBM - Volts
E3 AEC Q100-011 1 3 ESD CDM - 500
Volts
E4 AEC Q100-004 1 6 Latch-Up Per AEC Q100-004 -
£5 AEC Q100-009 3 20 Electrical Cpk=>1.67 Room, hot,

Distributions and cold

1/3/0

1/3/0

1/6/0

3/90/0

Additional Tests

1/310

1/3/0

1/6/0

3/90/0

.

Texas Instruments Incorporated

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

The following are equivalent HTOL options hased 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

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 E results shown above cover all part numbers listed here.

SN74LV595AQPWRQ1

Ambient Operating Temperature by Automotive Grade Level:

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

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 : AC/UHAST

Quality and Environmental data is available at TI's external Web site: http/Awww.ti.com/

Tl Qualification ID: R-NPD-2112-023
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Qual Device:

Attributes

SN74LV393ATPWROQ1

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

BD6_LVA 14PW MLA Q1
Approve Date 19-JUNE -2023

Product Attributes

QBS Reference: QBS Reference:

SN74HCS74QPWRQ1 SN74LV595AQPWR!

Automotive Grade Level Grade 1 Grade 1 Grade 1
Operating Temp Range (C) -40t0 125 4010 125 40t 125
Product Function Logic Logic Logic
Wafer Fab Supplier RFAB RFAB RFAB
Assembly Site MLA MLA MLA
Package Group TSSOP TSSOP TSSOP
Package Designator PW PW PW

Pin Count 14 14 16

® QBS: Qual By Similarity
* Qual Device SN74LV393ATPWRQL is qualified

atMSL1 260C

Qualification Results

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

TlInformation
Selective Disclosure

QBS Reference:

SN74LV8T245QPWRQL

Grade 1
-401t0 125
Logic
RFAB
MLA
TSSOP
PW

20

Type

Min »
ss/ Qual Device: QBS Reference: QBS Reference: QBS Reference:
E=pe Ié?;' e i SN74LV393ATPWRQ1 | SN74HCS74QPWRQL | SN74LV595AQPWRQ1 | SN74LV8T245QPWRQ1

Test Group A - Accelerated Environment Stress Tests

JEDEC J-
pC ar | STD-020 3 77 | Preconditioning | MsL1 260C . 10/0 /00 1i0i0
JESD22- ‘
Al13
JEDEC
HAST A2 JESDZ2- 3 77| Biased HAST | 130CHS%RH | | - 3/231/0 17Tl 1770
ours
AL10
JEDEC
JESD22-
ACIUHAST | A3 | AL02IEDEC | 3 77 | Autoclave 121C/15psig . /23100 . .
Hours
JESD22-
Al18
JEDEC
JESD22- o
AC/UHAST | A3 | ALOZIJEDEC | 3 77 | Unbiased HAST | 130C/B5%RH - 177/0 1770
Hours
JESD22-
Al18
JEDEC
JESD22- Temperature 500
TC Y I e A Pdiia -escis0c | 200 3/231/0 17710 1770
Appendix 3
MIL-STD883 Post Temp
TC-BP Ad Method 2011 | * 5 Cycle Bond Pull - Uisio :
JEDEC High 1000
HTSL A6 JESD22- 1 45 | Temperawre | 150C Loon 3/135/0 - -
Al03 Storage Life
JEDEC High c00
HTSL A6 JESD22- 1 45 | Temperatre | 175¢C e - 114510 1/45/0
A103 Storage Life

Test Group B - Accelerated Lifetime Simulation Tests

JEDEC 1000
HTOL Bl JESD22- 1 7 Life Test 125C 3/231/0 - -
Hours
A108
JEDEC 300
HTOL Bl JESD22- 1 7 Life Test 150C - 1770 1770
Hours
Al08
AEC Q100- Early Life 48 . . .
ELFR B2 008 1 7 Failure Rate 126C Hours 3/2400/0

Test Group C - Package Assembly Integrity Tests

Texas Instruments Incorporated
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wBS

WBP

SD

SD

PD

AEC Q100-
001

MIL-STD883
Method 2011

JEDEC J-
STD-002

JEDEC J-
STD-002

JEDEC
JESD22-
B100 and
B108

1 30
i1 30
1 15
1 15
1 10

Test Group D - Die Fabrication Reliability Tests

Wire Bond
Shear

Wire Bond Pull

PB Solderability

PB-Free
Solderability

Physical
Dimensions

Minimum of 5
devices, 30
wires
Cpk>1.67

Wires 1/30/0

Minimum of 5
devices, 30
wires
Cpk>1.67

Wires 1/30/0

>95% Lead
Coverage

>95% Lead
Coverage

Cpk>1.67 = 1/10/0

3/90/0

3/90/0

1/15/0

1/15/0

3/30/0

1/30/0

1/30/0

1/15/0

1/15/0

1/10/0

1/30/0

1/30/0

110/0

EM D1
TDDB D2
HCI D3
NBTI D4
SM DS

JESD61

JESD35

JESD60 &

Electromigration

Time
Dependent
Dielectric
Breakdown

Hot Carrier
Injection

Negative Bias
Temperature
Instability

Stress Migration

Co Per

Process Technology
Requirements

Completed Per
- Process Technology
Requirements

Completed Per
- Process Technology
Requirements

Completed Per
Process Technology

Comy d Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology

Req it

Completed Per
Process Technology
Requirements

Requirements

Completed Per
Process Technology
Requirements

neq
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

ESD

ESD

LU

E2

E3

E4

ES

Additional Tests

AEC Q100-
002

AEC Q100-
011

AEC Q100-
004

AEC Q100-
009

1 3
1 3
1 6
3 30

ESD HBM

ESD CDM

Latch-Up

Electrical
Distributions

: \2/2350 Device Specific 1
500 .

’ Volts Device Specific !

Per AEC

Q1'00-004 = Device Specific *

Cpk>1.67

Room, hot, - 1/30/0

and cold

130

1/3/0

1/6/0

3/90/0

3/90/0

1/3/0

1/3/0

1/6/0

3/90/0

Min ss|
Type Test Spec Lot Lot Test Name Condition Qual Device
Qty

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

QBS Reference QBS Reference QBS Reference

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 JESDA47 : -565C/125C/700 Cycles and -65C/150C/500 Cycles
Note 1: Same ESD LU performance as QBS reference.

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.

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 1o +85C

e by Al

ive Grade Level:

SN74LV393ATPWRQL

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 : AClUHAST

Quality and Environmental data is available at T's external Web site: hitp:/wwy.ti.com!

TIQualification ID: R-NPD-2112-017

Texas Instruments Incorporated
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Tl Information
Selective Disclosure

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

BD8 SN74AHC245QPWRQ1 MLA Q1
Approve Date 02-JUNE -2023

Product Attributes

Qual Device: QBS Reference: QBS Reference: QBS Reference: QBS Reference:

Attributes
SN74AHC245QPWRQL TIMUX1308QPWRQL SN74HCS74QPWRQL SN74AHCZ45QWRKSRQ1 SN74LVET245QPWRQL

Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range (C) -4010 125 -4010 125 -40 10 125 -4010 125 -40 1o 125
Product Function Logic Signal Chain Logic Logic Lag
Wafer Fab Supplier RFAB RFAB RFAB RFAB RFAB
Assembly Site MLA MLA MLA CDAT MLA
Package Group TSSOP - TSS0P QFN TSSOP
Package Designator PW PW PW RKS PW
Pin Count 20 16 14 20 20

* QBS: Qual By Similarity
* Qual Device SN74AHC245QPWRQ1 is qualified at MSL1 250C

Qualification Results

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

™ Test Spec m;:' SS/ Test Name Qual Device: QBS Reference: QBS Reference: QBS Reference: QBS Reference:
pe o oy | Lot SN74AHC245QPWRQ1 | TMUX1308QPWRQ1 | SN74HCS74QPWRQ1 | SN74AHC245QWRKSRQ1 | SN74LVBT245QPWRQL

Test Group A - Accelerated Environment Stress Tests

JEDEC J-
pC Al | S0 3 77 | Preconditioning | MSL1 260C | 1Sep | oo 30/0 30000 100 11010
All3
JEDEC
HAST A2 JESD22- 3 77 Biased HAST 130C/85%RH azum 323100 3/231/0 U770 7T
AL10
JEDEC
JESD22-
ACMUHAST | A3 ALO2/JEDEC | 3 w Autoclave 121CN5psig asours - 3/2310 3/2310
JESD22-
AL18
JEDEC
JESD22- . 96
ACMUHAST | A3 ALO2/JEDEC | 3 7 Unbiased HAST = 130C/85%RH Hours - - - 7T 1770
JESD22-
Al18
JEDEC
JESD22- Temperature 500
c Ad A104 and 3 e Cycle -65C/150C Cycles - 3i2310 32310 urrio urtio
Appendix 3
JEDEC High
HTSL AB JESD22- 1 45 Temperature 150C "_EE?S - - 3/135/0 14510
AL03 Storage Life
HTSL a5 | JEeos s | fhon 5 500 . .
Si 5 ESD22- 1 45 Temperature 175C Hours - 3/135/0 - - 104510
A103 Storage Life
Test Group B - Accelerated Lifetime Simulation Tests
JEDEC 1000
HTOL Bl JESD22- 1 w Life Test 125C H - - 32310
ours
AL0D8
JEDEC ) 200
HTOL Bl JESD22- 1 7 Life Test 150C H - 3/2310 - 7T 7T
ours
A108
AEC Q100- Early Life 48 . .
ELFR 82 008 1 77 Feilura Rats 125C Hours 3/2400/0

Test Group C - Package Assembly Integrity Tests

Mir’limuwll of 5
wes c1 | AECQI00- 1y 30 | Wire Bond devices. 30| yras | 11300 3/90/0 319010 173000 173000
001 Shear wires
Cpk-167
Minimum of 5
- MIL-STDB83 devices, 30 -
weP ca | S |1 30 | wire gond pul | 0 Wies | 113010 3/90/0 319010 14300 13000
Cpk>167
| JEDEC - -95% Lead
sD ca |5 1 15 | PBSolderabilty | RRLeAd - 1150 11500 1150
JEDEC - PB-Free ~05% Lead
sb ©3 STD-002 B 15 Solderability Coverage - - /o /0 1sio
JEDEC
JESD22- Physical N
PD ca | phooer W s o cpkels? - 1100 30200 313000 171000 171000
B108

Test Group D - Die Fabrication Reliability Tests

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20230629000.2



Completed Per Process

Completed Per

Completed Per

Completed Per Process

Completed Per Process

EM D1 JESDE1 - - Electromigration | - Technology Process Technology | Process Technology . Technology
Requi ReqL Requi Technology Requirements Requirements
Time
Completed Per Process | Completed Per Completed Per - Completed Per Process
TDDB D2 JESD35 - - Bf‘eplggﬂim - - Technology Process Technology | Process Technology ;”;c“l:glca::ed T;; 'Tﬁ;ﬁ_ﬁ:ms Technology
Requirements Requirements Requirements gy Req Requirements
Breakdown
. Completed Per Process | Completed Per Completed Per Completed Per Process
Hel D3 | ESOR0& | - fhor Carmer - Technology Process Technology | Process Technology | SOIPISted Ber PIbcess 1 ecpinlqgy
I Requi Requi Req ay Req Requirements
Negative Bias Completed Per Process ~ Completed Per Completed Per Completed Per Process
NBTI D4 - - - Temperature - - Technology Process Technology | Process Technology ?&rﬁmﬁf; ';f; ;ﬁéﬁfjm Technology
Instability Requi ReqL Requit ¥ Requirements
Completed Per Process | Completed Per Completed Per Completed Per Process
SM D5 - - - Stress Migration | - Technology Process Technology | Process Technology %:Cn;:gloﬁfd F:; meéﬁf;ms Technology
Requil ReqL Requil ay Req Requirements
Test Group E - Electrical Verification Tests
o AEC Q100- P o 2000
ESD E2 002 3 ESD HBM - Volts - 1300 11310 uslo
AEC Q100- 5000
ESD E2 002 1 3 ESD HEM - Violts - 130 - -
AEC Q100- 2000
ESD E3 011 1 3 ESD CDM - Volts - 13l - -
AEC Q100- 500
ESD E3 011 1 3 ESD CDM - volts - 130 1/3i0 13m0
AEC Q100- Per AEC
Lu E4 004 1 6 Latch-Up 0100-004 - - el lieio 1/6i0 16
Cpk=167
ED E5 AEC Q100- | 4 30 Electrical Room, hat, 1/30/0 319010 3/90/0 390/ 3/80/0
009 Distributions
and cold
Additional Tests
Board Level 1000
BLR T1 - - - Reliability - -40/125C Cycles - 13200

Temp Cycle

Min ss/
Type Test Spec Lot Test Name Condition
Q Lot

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

* The following are equivalent Temp Cycle options per JESD47 : -55C/125C/700 Cycles and -65C/150C/500 Cycles

Orderable Part Numbers

The following are equivalent HTOL oplions based on an activation energy of 0.7eV : 125CHk 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

Duration | Qual Device QBS Reference QBS Reference QBS Reference QBS Reference

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.

Amblent Operating Temperature by Automotive Grade Level:

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

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

.

Foom/MHovCold : HTOL, ED
Poom/Hot : THB / HAST, TC / PTC, HTSL, ELFP, ESD & LU
Poom : AC/uHAST

Quality and Environmental data is available at TI's external Web site: hip/iwww.ti.com/

Tl Qualification ID: R-NPD-2304-088

Texas Instruments Incorporated

TI Information - Selective Disclosure

PCN#20230629000.2



Autometive New Product Qualification Summary
(As per AEC-QL00 and JEDEC Guidelines)

BD13 DCK-QL PCN deivce - Group 1
Date 05-JUNE -2023

Proguct Amtributes.

Automonee e Levet
Operasig Temp Range (€)
Froduct Frsiion
[repre—
ssemn sme

Fackage Group
Fackage Desiperce oo oex = 3 = = oo ™ oox = oex

Qual Deos CACTIG125GOCKRQ! i quasited 3 MSLE 260C

Qualification Results

' e size | Total taded

o | oo
Tesaspee |t |55 | Sesabiame
Qw

WSt A EE 3|7 | memsawast | nocessan |3 L - - - - - e - - -
) e
JEDEC .
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Urtiazed HaST, Thermal Shock and MTSL. a5 spplcasie

7V 125C/1K Hours, 140C/380 Hours, 150C/300 Heurs, and 155C240 Howrs
150CTIA Hours, and 170CI420 Hours
ycke optons per JESDAT 5512 ycies and $5CAKICA00 Oyclen

Orderable Part Numbers

list of all T Orderable ) y roduct Qualification Famity definition (AEC Q100 Appendix 1). Group E results shown above cover all part numbers listed here
CAHCT CAHCT
CAHCT1G125QOCKRQ1 | CAHCTIG125QDCKRSY
| cancT 54 | CAHCT

Ambian Opecating Temperatee by Automscie Gisde Levet

Giace 3 20C o450

* Rumescos KTOL ED
* Rosmsior. TR HAST, TC/PTC. KTSL ELFR,ESO ELU
* Room ACHHAST

T) Qualcaton 0. RCHG 205088

<<< Enter R-CHG-2305-032 here>>>
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Tlinfarmation
‘Selective Disclosure

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

QL00H Grade-1 for AHCT00/08/32 (RFAB/LECY) for Q223 - PCN GATORADE BD9
Approve Date 12-JUNE -2023

Product Attributes

Qual Device: Qual Device: Qual Device: QBS Reference: QB3 Reference: QBS Reference: QBS Reference:
SNT4AHCTUOOPWROL SNT4AHCTOSOPWROL SNTAAHCTI20PWROL SHTSHCSTAQPWROL SNTAUVSTOBOWBOARQL ENTAVATOOOPWRGL SHNTALVITOSOPWROL

Automotive Grade Level Grade 1 Grade 1 Geadel Grade 1 Grade 1 Grade 1 Grade 1

Operating Temp Range (C) 40w125 408125 40135 4010125 400125 400135 400125

Froduct Funstion Logic Legic Logic Lagic Logic Logic Lagic

Wafer Fab Supplier RFAB aRts RRAB RFAS AFAB AFLE RFAS

Azzembly Siee MLA MLA MLA MLA coat MLA MLA

Package Group TS50F T350F 15508 T530P GFN TSSOR TSSOP

Package Designatar W oW W W ) W W

Fin Caunt 1@ 14 1 14 14 14 14

= QBS: Qual By Similarity
* Qual Device SNTAAHCTODQPWRQL is quakiSed at MSL1 250C
* Qual Device SNTAAHCTOEQPWRQY ix quakied at MSL1 250C
* Qual Device SNTAAHCT32QPWRQL is quakied at MSL1 250C

Qualification Results

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

=1 = ition ation | Jun! Device: el Qual Device: (QBS Reference-
.E | e e | e | s———

Test Group A - Accelerated Environment Stress Tests.

JEDECI
STD.020
PC a1 JESDZZ. 3 m Precondisoning | MSL1 260C - oo 0o 00 300 oo onn o
A113
JEDEC -
HAST A2 | JESD2Z- E] 77 | Bimsed HAST | 130C/ES%RH - - - 312310 ETrer ] - 17T
Haurs
A110
JEDEC
JESDZZ- -
AC/UHAST | A3 | A10ZWEDEC | 3 7T | Autsclave 12105519 | foes |- - - 3z310 el ) -
JESD22- *
ALl
JEDEC
JESD22- -
ACIUHAST | A3 | A10ZUEDEC | 3 77 | Unbinzed HAST | 130CESMRH | f - - R - 1770
ours
JESDZZ-
AL1B
JEDEC
JESDzZ2- Temaerairs ens 500 . -
TC CO b rrre 7o sscusoc (OO - - - LT T - 1770
Appendix 3
MIL-STDE33 Pzt Temp .
TCBR as Method 2011 B 5 Cyrle Bond Pull |~ - - - - . Lso - B0
JEDEC Kigh .
HTSL a6 | JESDZZ- 1 45 | Temoerswrs 150G - - - 3n3s0 1450 - -
A103 Swrage Lie =
JEDEC High -
HTSL a6 | JESD22- 1 45 | Temperswrs 1758 e - - - - - 1450
AL03 Storags Lits aurs
Test Group B - Accelerated Lifetime Simulation Tests
JEDEC 1000
HTOL 81 |JESDzz- 1 77| LdeTest 1250 - - - 3z . - -
Hours
AL08
JEDEC 200
HTOL 81  |JEspzz- 1 77| LdeTeat 150C - - - - T - 1770
Haurs
A108
AEC Q100- Early Life - 48 .
ELFR B2 | 1 EER = e 1350 e - 324000 - - -
Test Group C - Package Aszembly Integrity Tests
Minimum af 3
WES cL  |AECQLOD- |, g | WieeBand fevicen 30 e - - 3800 L3000 - 1300
001 Shear wires
Cpial 67
Minimum af5
WeP cz | MLSTDESI |, 30| WimBendpun | STUERRI gL - - 3man 1300 - 1300
Method 2011 wires
Cpk>1 67
- JEDEC - - | +05% Lead s
so R 1 15| P Salderasiy | 0 - - - - 11151 . - -
- JEDEC - PEFree 050 Lead s
s €% | sTmo02 : = Soldarabifty Covarage - - - - s0 - - -
JEDEC
JESD22. Phyzical .
PO N e W | s Cpial 67 - - - - 33010 100 - 1100
5108

Test Group D - Die Fabrication Relibility Tests

Complesd Perrocess | Completed Per Brocess | Complesd Per Brocess | Completed Per Commleins fer Prarass | Compleies Ber Completed Per
EM DL | JESDEL . - Electramigrasan | - - Technalagy Technalagy Technalagy Brocess Technology P " Pracezs Technalogy | Pracezz Technalogy
; ; : a - :
Time
Complewd PerProcess | Completed Per Process | Comglesd Per Process | Comglessd Fer Completzd Per Compleied Per
TODE oz | JEsD3s . - Dependent - - alagy nalagy ¥ Precess Technelegy $:c’:g:‘:;yp=’ Process | PrecsszTechaslogy | Proceas Technalogy
Brasedawn
- ] Camplesed ParProzezs | Completed Per Procazs | Comglesed Per Brocess | Camglesed Par Camplated Par Campleted Per
HC1 bg | ESOERE | - ot G - . : nalagy Procez: B e | Process Technology | Proces Technology
Negatve Biaz Completed PerProcess | Completed Per Procass | Comgleted Per Process | Comgleted Per Compleied Fer Progess | COMPleied Fer Completed Per
BTl |- . - Tergerswrs | - - Technalagy Technalagy Technalagy Srocazs W | B, PracezsTechnalogy | Pracezz Technalogy
Inztma ity i i i i i
Compleied PerProcess | Completed Per Process | Comglesd Per Process | Comgleted Per Campletzd Per Campleted Per
sM o - . - Swess Migraten | - - ¥ - ¥ Process Technology | LomPiEEdRerProcess o Technalogy | Process Tchnology
ay

Test Group E - Electrical Verification Tests

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20230629000.2



AEC QLOD- 2000 )
ESD B2 |ge@ 1 3 ESDHEM - als Device specific dam ' | Device specificdam | Device zpecificdam ™ | 130 i - L3
ESD Es | ARCQIOD- |y 3 ESD COM - e Device specificdata ! | Device specificdam? | Device zpecifcdam?® | 130 =t - L0
AEC QLoD Bar AEC . . ) . . N . B ;
Lu B2 A 1 & Lashlp eyt Device specificdam ¥ | Device specifcdam® | Device specificdam® | 150 g0 . LB
CpksL 67
e B | AECQIO0- 1, g Elecrcal Room,bet, | - 130 130 w300 30 3r90m w30 L300
008 Disaibutons
and zakd
I e———
Board Level

Felinkility - —4on2sc é”:’ - -
Temg Cycle yeles

BLR |- - - - - w320 - .
55/
Type TestSpec Lot | TEstMame Cond QBS Reference

Precondisoning was performed for Autoclave. Unbiased HAST, THB/Giased HAST. Temperature Cycle, Thermal Shack, and HTSL, as apglicable
The following are squivalent HTCL options based on an actvation snergy of 0.7eV : 125C/1k Hours, 140C/480 Hours, 150C/300 Hours. and 1550240 Hours
The follewing ar= aquivalent HTSL apiions bazed on an acivascn energy of .72V : 1502/ k Hours, and 170C/420 Hours

The follewing ar= aquivalent Temp Cycle apiicns par JESDAT : -55C/125C/700 Cycles and -55C/50C500 Cycles

Motz 1: Same ESD LU perfermance az Q85 referancez.

Orderable Part Numbers

The table alistofall TIO Part Mumbers (OPNs) released by this qualification per Product Qualification Family definiion (AEC Q100 Appendix 1). Group E results shown above cover all part
numbers listed here

GZNAHCTO0ADZ GZNAHCTOBAQZ
G2ZNAHCT32A02 SN74AHCTO0QPWRQL
SNT4AHCTOBPWRGS | SNT4AHCTOBQPWRG4QL
SNT4AHCTOBQPWRQL | SN74AHCTI2QPWRQL

By Gmde Level

‘Grage 0 (or E): -30C 18 +150C
Grage 1 (or Q) -40C 10 +125C
‘Grade 2 for T): -40C to +105C
‘Grade 3 for 1) -50C 1o +85C

EL (TEST): Electrical te=t temperatures of Qual samples {High tempemture according ta Grade level):

SoomMotiCol - HTOL, ED
* Roomitot: THE | HAST, TG/ PTG, HTSL, ELFR, S50 £ LU
Room : ACIUHAST

Quakity and Environmentsl data is available a1 TTs external Web sits: hita-hwww s com!

T QuakScation ID: R-CHE-2305-032

Tl Information
Selective Disclosure

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

Qual for Gatorade BD7 Automotive PCN SN74LV373AIPWRQ1(RFAB/LBCY) in MLA using 20-pin TSSOP PW pkg
Approve Date 16-JUNE -2023

Product Attributes

Qual Device: QBS Reference: QBS Reference:
SN74LV3TIAIPWROQL SN74HCSTAQPWRQL SNTALV244AQWRKSROL

Automotive Grade Level Grade 1 Grade 1 Grade 1

Operating Temp Range (C) -40to 125 -40to 125 -4010 125

Product Function Logic Logic Logic

Wafer Fab Supplier RFAB RFAB RFAB

Assembly Site MLA MLA CDAT

Package Group TSSOP TSSOP QFN

Package Designator PW PW RKS

Pin Count 20 14 20

® QBS: Qual By Similarity
® Qual Device SN74LV373AIPWRQL is qualified at MSL1 260C

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20230629000.2



.

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

=5l Test Name Condition
Lot

Qual Device:

SN74LV373AIPWROL

QBS Reference:

QBS Reference:

Test Group A - Accelerated Environment Stress Tests

PC Al

HAST A2

AC/JHAST | A3

AC/UHAST | A3

TC Ad
TC-BP Ad
HTSL AB
HTSL A6

JEDEC J-
STD-020
JESD22-
All3

JEDEC
JESD22- 3 77
All0

JEDEC

JESD22-

Al02/JEDEC 3 77
JESD22-

All8

JEDEC

JESD22-

A102/JEDEC | 3 77
JESD22-

Alls

JEDEC
JESD22-
A104 and
Appendix 3

MIL-STD883
Method 2011

JEDEC
JESD22- 1 45
A103

JEDEC
JESD22- 1 45
A103

Preconditioning

Biased HAST

Autoclave

Unbiased HAST

Temperature
Cycle

PostTemp
Cycle Bond Pull

High
Temperature
Storage Life

High
Temperature
Storage Life

Test Group B - Accelerated Lifetime Simulation Tests

MSL1260C | -
96
130C/8S%RH | o0
96
121M8psig | T
96
130C/8S%RH | [0
escisoc | 200
Cycles
1000
150c Hours
175¢C s00
Hours

1/0/0

1/77/0

1/77/0

1/7710

1/5/0

1/45/0

1/45/0

3/0/0

3/231/0

3/231/0

3/231/0

3/135/0

1/0/0

17710

17710

177710

1/5/0

1/45/0

HTOL Bl

ELFR B2

JEDEC

JESD22- 1 77
Al08

AEC Q100-

008 1 77

Life Test

Early Life
Failure Rate

1000
125¢ Hours

48
125¢ Hours

1/77/0

3/231/0

3/2400/0

17710

Test Group C - Package Assembly Integrity Tests

WBS C1
WBP cz
sD c3
sD c3
PD c4

AEC Q100-
001

MIL-STD883

Method 2011 : 30

JEDEC J-
STD-002

JEDEC J-
STD-002

JEDEC
JESD22-
B100 and
B108

Wire Bond
Shear

Wire Bond Pull

PB Solderability

PB-Free
Solderability

Physical
Dimensions

Minimum of 5
devices, 30
wires
Cpk>1.67

Wires

Minimum of 5
devices, 30
wires
Cpk>1.67

Wwires

>95% Lead
Coverage

>95% Lead
Coverage

Cpk>1.67 -

1/30/0

1/30/0

1/10/0

3/90/0

3/90/0

1/15/0

1/15/0

3/30/0

Test Group D - Die Fabrication Reliability Tests

EM D1
TDDB D2
HCI D3
NBTI D4
SM D5

JESD6E1 - -

JESD35 - -

JESD60 &
28

Electromigration

Time
Dependent
Dielectric
Breakdown

Hot Carrier
Injection

Negative Bias
Temperature
Instability

Stress Migration

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Reguirements

Completed Per
Process Technology
Reguirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Reguirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Reguirements

Completed Per
Process Technology
Reguirements

Completed Per
Process Technology
Requirements

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

Test Group E - Electrical Verification Tests

Texas Instruments Incorporated

TI Information - Selective Disclosure

PCN#20230629000.2



AEC Q100- 2000

ESD g2 A 1 3 ESD HEM - i 1/3/0 1310 130

ESD g3 AECQI00- 3 ESD CDM - 500 /310 17310 11310
011 Volts
AEC QL00- _ Per AEC

Lu g4 | P 1 6 Latch-Up 0100.004 1/6/0 1/6/0 1/6/0

Cpk>1.67

ED gs | AECQI00- |4 30 Electrical Room,hot, | - 1/30/0 3/90/0 3/90/0

009 Distributions and cold

Additional Tests

Min
Test Spec Lot f;' Test Name Condition Duration | Qual Device QBS Reference QBS Reference
Qty

Preconditioning was performed for Autoclave, Unhiased 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

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.

SN74LV37T3AIPWRQ1

Ambient Operating Temperature by Automotive Grade Level:

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

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

Room/HotCold : HTOL, ED
Room/Hol : THB /HAST, TC / PTC, HTSL, ELFR, ESD & LU
Room : AC/UHAST

Quality and Environmental data is available at TI's external Web site: hitp:/Awww.ii.com/

Tl Qualification ID: R-CHG-2210-009

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20230629000.2



ZVEI ID's: SEM-DE-01, SEM-DE-02, SEM-DE-03, SEM-PW-02, SEM-PW-09, SEM-PW-13, SEM-
PA-07, SEM-PA-08, SEM-PA-11, SEM-TF-01

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 FORA 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 TI’s applicable warranties or warranty disclaimers
for Tl products.

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20230629000.2
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