PCN Number: | 20230522004.1 | PCN Date: | May 24, 2023

Title: Qualification of additional Fab sites (CFAB & DL-LIN) using qualified Process
) Technology and additional Assembly sites options for select devices

Customer Contact: PCN Manager Dept: Quality Services

Proposed 1%t Ship Date: | Aug 24, 2023 SETELE requc_asts Jun 24, 2023%*
accepted until:

*Sample requests received after Jun 24, 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

X0 O O X

Wafer Fab Site Wafer Fab Materials Wafer Fab Process

L0 ] ] ] <

Part number change

PCN Details

Description of Change:

Qualification of additional Fab sites (CFAB & DL-LIN) using qualified Process Technology and
additional Assembly sites options for the list of devices in the product affected section below.

Current Fab Site Additional Fab site
Current Fab Wafer Additional Wafer
Site Process Diameter Fab site Process Diameter
LBC3S CFAB LBC3S
PLHN . Tigeax | 1P9MM prgn | teeax | 290MT

Construction differences are noted below (There are no construction differences for Groups 1, 2,
3,6, and 7)

Group 4 (CFAB as additional Fab site, CDAT as additional Assembly site) BOM Table

TFME CDAT
Mold Compound SID #R-13 4222198
Bond wire composition, Au, 1.0 mil Cu, 1.0 mil
diameter
Mount Compound SID # A-03 4207123

Group 5 (CFAB & DFABS8 as additional Fab sites & TIPI as additional Assembly site) BOM
Table

LEN TIPI
Mold Compound SID#0011G60007 4222198
Bond wire composition, Au, 1.0 mil Cu, 1.0 mil
diameter
Mount Compound SID#0003C10332 4207123

Group 6 (CFAB as additional Fab site & TI Mexico, Malaysia, & Taiwan Assembly sites)
BOM Table (BOM is the same between the 3 sites)

Group 7 (CFAB & DFABS8 as additional Fab sites & TI Mexico, Malaysia, & Taiwan
Assembly sites)BOM Table (BOM is the same between the 3 sites)

For groups 6 and 7 above, all devices are currently in one or two of the 3 of these Assembly sites:
TI Malaysia, TI Taiwan, or TI Mexico. After expiration of this PCN, all devices can be built from any
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of these 3 assembly sites. BOM Materials are the same between all three sites.

Qual details are provided in the Qual Data Section.

Reason for Change:

These changes are part of our multiyear plan to transition products from our 150- milimeter
factories to newer, more efficient manufacturing processes and technologies, underscoring our
commitment to product longevity and supply continuity.

Anticipated impact on Form, Fit, Function, Quality or Reliability (positive / negative):

None

Impact on Environmental Ratings

Checked boxes indicate the status of environmental ratings following implementation of this
change. If below boxes are checked, there are no changes to the associated environmental ratings.

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

Changes to product identification resulting from this PCN:

Fab Site Information:

Chip Site Ch(':‘(’)dsét?zg[')‘-:"” Chip Site Country Code (21L) | Chip Site City
DL-LIN DLN USA Dallas
CFAB Cu3 CHN Chengdu
DL-LIN DLN USA Dallas

Assembly Site Information:

Assembly Site Assembly Site Origin (22L) Assembly((zigtl)ntry Code Assembly City
LEN LIN TWN Taichung
TFME NFM CHN Economic
Development Zone
TI Mexico MEX MEX Aguascalientes
TI Malaysia MLA MYS KUALA LUMPUR
TI Taiwan TAI TWN Chung Ho, New
Taipei City
CDAT CDA CHN Chengdu
TIPI PHI PHL Baguio City

Sample product shipping label (not actual product label)

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

31T)LOT: 3959047MLA
4W) TKY (1T) 7523483812
(P

TEXAS
INSTRUMENTS Ga
MADE IN: Malaysia
2DC: Zdy:

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

BL: 5o (L)70:1750

Vv 0

P) REV: 25332
(20L) CSO: SHE L) CCO:USA
(22L) ASO: MLA A(23L) ACO:MYS

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20230522004.1




Product Affected:

Group 1 Device list (CFAB as an additional fab only)

TLV2462CDGKRG4 TLC2274IPWRG4 TLV2374IPWRG4 TPS63700DRCTG4
TLV2463CDGSRG4 TLV2254AIPW RG4 TLV271IDBVRG4 UCC28600DG4
TLV2463IDGSG4 TLV2371IDBVRG4 TLV271IDBVTG4 UCC28600DRG4
TLC2254AIPWRG4 TLV2371IDBVTG4 TLV272IDGKG4 UCC29002DG4
TLC2264AIPWRG4 TLV2372IDGKG4 TLV272IDGKRG4 TLC2272IPE4
TLC2274ACPWRG4 TLV2372IDGKRG4 TLV274CPWRG4 TLC2272IPWRG4
TLC2274AIPWRG4 TLV2373IDGSRG4 TLV274IPW G4 TLV2371IPE4
TLC2274CNE4 TLV2374IPW G4 TLV274IPWRG4

Group 2 Device list (DFAB8 as an additional fab site only)
MAX3238CDBR TLCO72CDGNR TLV2375IPWR TPS40057PWP
SN0405001PWPR TLCO72IDGNR TLV2462CP TPS40057PWPR
SN0805014PWPR TLV2372IP

Group 3 Device list (CFAB & DFAB8 as additional Fab sites)
TPS3619-33DGKG4 TLCO072CDGNRG4 SN0405001PWPRG4 XTR300AIRGWTG4
TPS3619-33DGKRG4 TLCO72IDGNRG4 SN0805014PWPRG4 MAX3238CDBRE4
TPS3838E18DBVRG4 TLV2372IPE4 TPS40057PWPG4 TLV2462CPE4
TPS3838J25DBVRG4 TLV2375IPWRG4 TPS40057PWPRG4 TPS3705-50DGNG4
TPS3838K33DBVRG4

Group 4 Device list (CFAB as additional Fab site, CDAT as additional Assembly site)

| TLV271CDBVRG4

| TLV271CDBVTG4

Group 5 Device list (CFAB & DFABS8 as additional Fab sites & TIPI as additional Assembly

site)

| TLV2370IDBVRG4

| TLV2370IDBVTG4

Group 6 Device list (CFAB as additional Fab site & TI Mexico, Malaysia, & Taiwan

Assembly sites)

TLCO84AIDG4 TLC22541IDG4 TLC2274ACDG4 TLV2264AIDRG4
TLCO84IDRG4 TLC2264AIDG4 TLC2274ACDRG4 TLV2371IDG4
TLC2252AIDG4 TLC2272ACDG4 TLC2274CDG4 TLV2371IDRG4
TLC2252AIDRG4 TLC2272ACDRG4 TLC2274IDG4 TLV23741DG4
TLC2252CDG4 TLC2272AIDG4 TLV2252AIDG4 TLV274CDG4
TLC2254AIDG4 TLC2272AIDRG4 TLV2252IDRG4 TLV2741DG4
TLC2254AIDRG4 TLC2272CDRG4 TLV2254IDG4 TLV274IDRG4

Group 7 Device list (CFAB & DFAB8 as additional Fab sites & TI Mexico, Malaysia, &
Taiwan Assembly sites)

TLCO72AIDG4 TLC082CDG4 TLV2462IDG4 TLV272IDRG4
TLCO072CDG4 TLCO82IDRG4 TLV2474CDG4 TPS3705-33DG4
TLCO72CDRG4 TLV2372IDRG4 TLV272CDG4 TPS3705-50DG4
TLCO82AIDG4 TLV2462CDG4 TLV272CDRG4 TPS3705-50DRG4
TLCO82AIDRG4 TLV2462CDRG4 TLV272IDG4

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

TI.com

Texas Instruments Incorporated
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Tl Information |
Selective Disclosure

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

Test Name / Condition jualeice s Q:esf':reon‘::e::s (€. FeEler sl o
TLC2264AQPWRQ1 TLC2264AIDRCT CD3301RHHR TLVI064QPWRQ1
Life Test, 150C 300 Hours 1/3/0 3231/0 -
HTSL High Temp Storage Bake 170C 420 Hours - - 3/23110 1/45/0
HAST Biased HAST, 130C/85%RH 96 Hours - - 31231/0 -
AC Autoclave 121C 96 Hours - - 31231/0 31231/0
TC Temperature Cycle, -65/150C 500 Cycles - - 3/23110 3/231/10
HBEM ESD - HBM 2000 V 1/3/0 - 1/3/0 -
CDM ESD - CDM 750V 1/3/0 - 1/3/0 -
LU Latch-up (per JESD78) 1/8/0 - 1/6/0 -
ED Electrical Characterization Per Datasheet Parameters 1/30/0 - 1/30/0 -
MQ Assembly MQ Per Site Specifications Pass Pass Pass Pass

- QBS: Qual By Similarity

- Qual Device TLC2264AQPWRQ1is qualified at LEVEL1-260C

- 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 0.7gV . 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 0.7e¥ . 150C/1k Hours, and 170C/420 Hours

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

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

Green/Ph-free Status:

Qualified Pb-Free(SMT) and Green

Tl Qualification 1D: 20200903-135580

Tlinformation |
Selective Disclosure

‘I‘ip TExAS
INSTRUMENTS

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

Q100H Grade-1 qual for TLV27L2QDRQ1 (DFAB/LBC3S) in FMX using 8-pin SOIC pkg
Approved 03-Sep-2015
Updated 08/03/2015-Added QBS Data

Product Attributes
Qual Device: Qual Devic Qual Device: QBS Process Reference: QBS Package Reference: QBS Package Referen

372QDRG4Q1 TLV2372QDRQ1 TLV27L2QDRQ1 MAX3243IPWG4DL SNG65HVD230D TPS28225TDRQ1
Operating Temp Range -40°C fo +125°C -40°C to +125°C -40°C to +125°C -40°C fo +125°C -40°C to +125°C -40°C to +105°C
Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 2
Product Function Signal Chain Signal Chain Signal Chain - - -
Wafer Fab Supplier DFAB DFAB DFAB DFAB DFAB DMOS5
Die Revision A A A A B D
Assembly Site FMX FMX FMX MLA FMX FMX
Package Type S0IC S0IC S0IC TSS0P S0IC S0IC
Package Designator D D D PW D D
Ball/lead Count 8 8 8 28 8 8

~OB%. Qual By Similarity
- Qual Devices gualified at LEVEL1-260C: TLVZ372QDRG4Q1, TLVZ2372QDRA1, TLVZ7L2QDRQA1

o — e QBS Process QBS Package QBS Package
Type # Test Spec f:: Test Name / Condition Duration TL“;I;I:?;:(; at rﬁ;g;:’::Q 1 Tlf\!lu;'.'lLD:QvI;‘::;h 1 Reference: Reference: Reference:
Qty MAX3243IPWG4DL SN65SHVD230D  TPS28225TDRQ1
Test Group A — Accelerated Environment Stress Tests
JEDEC J-STD- Automotive
PC Al 020 JESD22- 1 o Lo Level 3-260C 1/243/0 1/240/0 1/300/0 - -
Preconditioning
Al113
Biased Temperature
JEDEC JESD22-
THB A2 A101 3 and Humidity, 1000 Hours 17711 (Note 1) 77I0 - - - -
85C/85%RH
JEDEC JESD22- Biased HAST,
HAST | A2 A110 1 v 130C/85%RH 96 Hours - - 17710 23/231/0 - -
AC A3 JEDE§1JOE28D22— 1 77 | Autoclave 121C 96 Hours /7710 1770 17710 3/231/0 - -
JEDEC JESD22- Temperature Cycle, -
TC Ad A104 and 1 v 65/15POC vee, 500 Cycles 7710 77I0 17710 23/231/0 - -
Appendix 3
g MIL-STD883 Post Temp Cycle Bond N ~ ~ _ _
TC-BP Method 2011 1 30 Pull Wires 1/30/0
JEDEC JESD22- Power Temperature
PTC A5 A105 1 Cycle, -40/105C 1000 Cycles NIA NiA NIA - -
JEDEC JESD22- High Temp. Storage - - - - -
HTSL A6 A103 1 45 Bake, 150C 1000 Hours 1/45/0
JEDEC JESD22- High Temp. Storage ~ ~ _ _
HTSL AB 2103 1 45 Bake, 175C 500 Hours 1/4510
‘est Group B ccelerated Lifetime Simulation Tests
HTOL | B1 JEDE§1JOiSD22_ 1 77 | Life Test, 150C 408 Hours 7710 77I0 17710 23/231/0 - -
ELFR | B2 | AECQ100-008 | 3 f;’;'é Life Fallure Rate, 48 Hours - - - 1/800/0 - -
ELFR | B2 | AECQ100-008 | 3 E:(’)'g Life Fallure Rate, 48 Hours - - - 2/1600/0 - -
NVM Endurance, Data
EDR B3 | AEC Q100-005 3 Retention, and - NiA N/A N/A - - -
Operational Life
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Test Group C — Package Assembly Integrity Tests

Performed for THB, Biased HAST, AC, uHAST &TC samples, as applicable.

Junction Operating Temperature by Automotive Grade Level:
Grade 0 (or E) -40°C to +150°C

Grade 1 (or Q) -40°C to +125°C

Grade 2 (or T): -40°C to +105°C

Grade 3{orl): -40°C o +85°C

WBS | C1 | AECQ100-001 1 | 30 | Bond Shear (Cpk>1.67) Wires - - 1/30/0 - - -
MIL-STD883 -
WBP | C2 1 | 30 | Bond Pull (Cpk>1.67; Wi - - 1/30/0 - - -
Method 2011 ond Pull(Cpk>1.67) res
JEDEC JESD22- Surface Mount
sD c3 B102 1 15 Solderability Pb - - - - - 1M5/0
JEDEC JESD22- Surface Mount
sD c3 B102 1|15 Solderabilty Pb-Free - - - - - 11510
JEDEC JESD22- Physical Dimensions
PD c4 3 - - - - 3/30/0 3/30/0 -
B100 and B108 (Cpk=1.67)
Test Group E - Electrical Verification Tests
HBM | E2 | AEC Q100-002 1 3 | ESD-HBM 2000 V - - 1/3/0 - - -
CDM | E3 | AEC Q100-011 1 3 | ESD-com 1000 V/ - - 1/3/0 - - -
LU | E4| AECQ100-004 | 1 [ & | Latch-up (Per Aézoi-)moo- - - /610 - - -
ED E5 | AEC Q100-009 3 | 30 | Electrical D Cpk=1.67 - - 3/90/0 - - -
1 (PC): Preconditioning:

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 : ACWHAST

Green/Pb-free Status:
Qualified Pb-Free(SMT) and Green

Note (1): Die EOS, 1 unit - capacitor pinhole, discounted (QTS 439122-1)

Ti Qualification ID: 20150513-113887

WP s

Ti Information
Selective Disclosure

Qual Device:

AtEbUES 1PBT245NSR

Product Attributes

Qual Devi
TCA9546ADR

Qual Device:
SN65HVD1781DR

Qual Device:
PCM1801U

Qual Device:
TL494IDR

Qual Device:
TCA9546ADR_RLF

Assembly Site MLA MLA MLA MLA MLA MLA FIMX
Package Family SOP SSoP soic sSoIc SOIC SOIC SoIC
Fla:::iar::"w UL 94 V-0 UL 94 V-0 UL 94 V-0 UL 94 V-0 UL 94 V-0 UL 94 V-0 UL 84 VO
Wafer Fab Supplier FFAB TSMC WF2 TSMC WF2 DM5 MHS MH3 SFAB
Wafer Fab Process ASL3C 0.6-DPDM 0.6-DPDM LBCSX LBCT LBC7 Ji1
Product Attributes
QBS Package
Attributes Qual Device: Qual Device: Qual Device: Qual Device: Qual Device: Qual Device: Reference:
TLC320AD77CDBR TPS2074DB TPS2101D TPS2214ADB TSS721AD uUc27131D ULQ2003AQDRQ1_
STDLF
Assembly Site MLA MLA TAI MLA TAI FMX FIMX
Package Family S50P SSoP soic SSOoP SOIC SOIC SoIC
Flammabili
Rating ty UL 94 V-0 UL 94 V-0 UL 94 V-0 UL 94 V-0 UL 94 V-0 UL 94 V-0 UL 94 W-0
Wafer Fab Supplier ANAM-1, DFAB DFAB DFAB DFAB SFAB SFAB SFAB
Wafer Fab Process | 33A21X3, 33C10X3 LBC3S LBC3S LBC3S Ji JI-PWR1 JI1-5LM

- QBS: Qual By Similarity

- Qual Devices qualified at LEVEL1-260C: TL494IDR, TSS721AD, 1PST245NSR, PCM1801U, TLC320AD77CDBR, TPS2074DB, TPS2101D, SNE65SHVD17810R, TCAID46ADR, TPS2214ADB

- Qual Devices qualified at LEVEL2-260C: ADSS00E, UC27131D
- Device TLC320AD77CDBR contains multiple dies.

Qual Device:

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

Qual Qual

Gual Device:

Qual Device:

Qual Device: hual

Test Name / Condition Duration Device: Device: Device:
1PET245N5R ADSSO0E PCMAZ0U SNESHVDATEIDR TCASS46ADR TCASS46ADR RLF TLASAIDR
AC Autoclave 1215 86 Hours 3123110 - 323110 - F23110 323110 -
FLAM | Flammakbility (UL 84V-0) - - - - - 3(15/0 3150 -
Bizsed HAZT, .
HAST 1300/35%RH 88 Hours - - - - - - 230
mrsL | e Tem':iltzmue Bake 420 Hours 212310 - 22310 - 3723110 22310 -
MQ Manufacturability \per mfg .SHE Pass Pass Pass Pass Paz=s Fass -
(Assembly) specification)
Temperature Cycle, - . . . .
TC ) 500 Cycles 32310 322210 2300 23140 323170 2310 -
85/150C
TC- 3
8P Fost TC Bond Pull Wires - - - 319010 3/182/0 fti=loll} -

Texas Instruments Incorporated

TI Information - Selective Disclosure
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Qualification Results
Data Displayed as: Number of lots / Total sample size | Total failed

Qual Qual Qual Cual

Test Name / - Qual Device: _ o Qual Device: _ = QB85 Package Reference:
Device: Device: Device: Device:
Hi " DRD m m F
Condition TLCI20ADTTCOER TPS2074DE TPS2101D TFS2Z214ADB TSS7T21AD  UC27131D LS =
AT Autoclave 1215 98 Hours N2314 323100 - 323100 - - 323100
Biased HAST, .
HAST 130C/a55%RH 98 Hours - - - - - - 323100
HTOL Life Test, 150C 408 Hours - - - - - - 323100
prsy | High Temp Storage 1000 Hours 114510
Bake 150C )
High Temp Storage
i 1231/ - ' - - -
HTSL Bake 170C 420 Hours 2310 2310 2310
Manufacturzbility [per mig. Site
MQ (Assernbly) <pecfication) Pass Pass Pass Pass Pass Pass
Manufacturshility (per automotive
Ma - - - - - - F:
[Auto Assembly) requirements) A==
T ture Cycle, -
Tc Smperaturs Lyis. 500 Cycles 23140 323110 3423110 23110 230 . 223100
B5/150C
L‘;— Post TC Bond Pull Wiires - - - - - - 113000

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

- The following are equivalent HTOL options based on an activation energy of 0.7V 12501k Hours, 140C/480 Hours, 190C/200 Hours, and 155C/240 Hours
- The following are equivalent HTEL options based on an activation energy of 0.7V 15001k Hours, and 170C/420 Hours

- The following are equivalent Temp Cycle options per JESD4T: -B5CH1 Z6C700 Cycles and -35CH150C/500 Cycles

Quality and Environmental data is available at TI's external Web site: hito:haaww fi.com!

Green/Pb-free Status:
Qualified Pb-Ere={SMT) and Green

Tl Qualification |D: 20141019-108101, 20140520-104003 (QES)

Qualification Report

Approve Date 6-May-2022

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

_ QBS Process QBS Package
Test Name / Condition g;;.;lng:;;::ﬁ Reference: Reference:
TLC59TORHPR UCC2T201AQDMKRG1
Life Test, 125C 1000 Hours 323170 -
HTSL | High Temp Storage Bake 170C 420 Hours - 23170 17710
HAST Biased HAST, 130C/85%RH 96 Hours - 323170 3230
AC Autoclave 121C 96 Hours - 323170 3230
TC Temperature Cycle, -65/150C 500 Cycles - 323170 32310
HBM ESD - HBM 3000V 17310 - -
HBM ESD - HBM 2000V - 3/9/0 -
CDM ESD - CDM 1500 V 1/3/0 - -
CDM ESD - CDM 500V - 3910 -
LU Latch-up (per JESDT8) 1/6/0 31810 -
ED | Electrical Characterization Per Datasheet 17300 113000 ;
Parameters
MaQ Assembly MQ Pe:-r Sltf’l Pass Pass Pass
Specifications

- QBS: Qual By Similarity
- Qual Device BQ24085DRCR is qualified at LEVEL2-260C
- Preconditioning was performed for Autoclave, Unbiased HAST, THE/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 155Cf240 Hours
- The following are equivalent HTSL options based on an activation energy of 0.7eV : 150C/H1k Hours, and 170C/420 Hours

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

Quality and Environmental data is available at Tl's external Web site: hittp-/fwww 1i.com/

Green/Pb-free Status:

Qualified Pb-Free (SMT) and Green

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20230522004.1



Qualification Report

Approve Date 6-May-2022

Qualification Results
Data Displayed as: Number of lots / Total sample size / Total failed
QBS Process QBS Package

Test Name / Condition Te::;%;ﬁ:t Reference: Reference:
TLCHTORHPR TP52559DRCR

Life Test, 125C 1000 Hours ] 323110 -

HTSL | High Temp Storage Bake 170C 420 Hours - 32310 215410

HAST Biased HAST, 130C/85%RH 96 Hours - 3123110 323110

UHAST | Unbiased HAST, 130C/85%RH 96 Hours - - 323110
AC Autoclave 121C 96 Hours - 323110 -

TC Temperature Cycle, -65/150C 500 Cycles - 3231/0 323110
HEM ESD - HEM 2000 vV 11340 - -
HEM ESD - HEM 2000V - 31900 -
CDM ESD - CDM 1000 V 17310 - -
CDM ESD - CDM 00V - 34900 -
Lu Latch-up (per JESDTS) 1/6/0 31810 -
ED Electrical Characterization Per Datashest 173000 113000 -

Parameters
MQ Assembly MQ Sp:E.:fiIrics;:‘i?Jns Pass Pass Pass

- QBS: Qual By Similarity
- Qual Device TPS63700DRCR is qualified at LEVEL2-260C
- Preconditioning was performed for Autoclave, Unbiased HAST, THE/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 155C240 Hours
- The following are equivalent HTSL options based on an activation energy of 0.7eV : 150C/1k Hours, and 170C/420 Hours

- The following are equivalent Temp Cycle options per JESD4T: -55C125C/700 Cycles and -65C/150C/500 Cycles

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

Green/Pb-free Status:
Qualified Pb-Free (SMT) and Green

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20230522004.1
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Tl Information
Selective Disclosure

- 2B5: Qual By Similarity
- Qual Device SNGSHVDA1040AQDRQ 1 qusalified at LEVEL1-280C

Gualification Results

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

Test Name / Qual Device:
Condition SNESHVDA1040AQDRG1
Biased HAST,
HAST 130C/85%RH 96 Hours 32310
AC Aufoclave 121C 96 Hours 231
Temperature
TC Cycle, 651150 500 Cycles 323110
High Temp
HTSL Storage Bake 1000 Hours 31350
150C
HTOL Life Test, 125C 1000 Hours 323110
Early Life Failure
ELFR Rate, 125C 43 Hours 3240000
HEM ESD - HEM 4000V 1730
HEM | ESD - HBM (Pin 5) 10000 v 1730
pem | ES0 - HBM (Pin 8 12000 V 11310
&7
ComM ESD - CDM 1500V 1730
LU Latch-up (per JESDTS) 1/6/0
Electrical Per Datazheet
ED 3/90/0
Disfributions parameters

- Qual Devices SNGSHVDA1040AQDRA1T (MLA) and SMESHVDA10404AQDRQ1 (TAI) are qualified ai LEVEL1-260C

A1 (PC): Preconditioning:

Performed for THEB, Biased HAST, AC. uHAST. TC & PTC samples. as applicable.

Ambient Operating Temperature by Automotive Grade Level:
Grade 0 (or E): -40°C to +150°C
Grade 1 (or Q) -40°C to +125°C
Grade 2 (or T): -40°C fo +105°C
Grade 3 (or ) -40°C to +35°C

E1 (TEST): Electrical test temperatures of Qual samples (High temperature according to Grade level):
RoomiHot/Cold: HTCOL, ED

Roomi/Hot: THE f HAST, TC/ PTC, HTSL, ELFR, EED & LU

Room: ACIUHAST

Green/Pb-free Status:

Qualified Pb-Free{SMT) and Gresen

TI Qualification 1D: 20170424-121870

Texas Instruments Incorporated
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Qualification Report
Approve Date 06-MAY-2022

Qualification Results

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

Qual Device: Package QBS: Package QBS: Process QBS:
-m BQ24085DRCR | TPS63000DRCR | MSP430FR5060IRGZR | SN65HVDA1950DROL

Biased HAST 130C/85%RH 96 Hours 3123100 32310
UHAST A3 Autoclave 121C/15psig 96 Hours - 32310 312310 32310
TC Ad Temperature Cycle -65C/A50C 500 Cycles - 32310 312310 32310
HTSL | A | iGN Temperalre Storage 175C 500 Hours - - - 1/45/0
HTSL | ap | HianTemperalure Storage 150C 1000 Hours - - 3123110 -
HTOL Bl Life Test 125C 1000 Hours - - - 32310
ELFR B2 Early Life Failure Rate 125C 48 Hours - - - 3/2400/0
Precondition
w.155C Dry
5D Cc3 PB Solderability Bake (4 hrs - - - - 1/15/0
+-15
minutes)
Precondition
w.155C Dry
SD Cc3 PB-Free Solderability Bake (4 hrs - - 3166/0 - 1/15/0
+-15
minutes)

FD Cc4 Physical Dimensions Cpk>1 .67 - - 3150 - 3/30/0
ESD E2 ESD CDM - 2000 Volts 1/3/0 - - -
ESD E2 ESD HEM - 3000 Volts 1/3/0 - - -

Lu E3 Latch-up - Per JESDT8 1/6/0 - - -

Cpk>167
CHAR ES Electrical Distributions Room, hot, - 1/Pass - - 3/90/0
and cold

* (QBS: Qual By Similarity
* Qual Device BQ24085DRCR Is qualified at MSL2 260C

* Preconditioning was performed for Autoclave, Unbiased HAST, THE/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/200 Hours, and 155C/240 Hours
¢ The following are equivalent HTSL options based on an activation energy of 0.7eV : 150C/1k Hours, and 170C/420 Hours

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

Quality and Environmental data is available at TI's external Web site: hitp2/iwww.ti.com/
Green/Pb-free Status:

Qualified Pb-Free(SMT) and Green

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20230522004.1



Qualification Report

Approve Date 18-May-2022

Qualification Results
Data Displayed as: Number of lots [ Total sample size | Total failed
QBS Process QBS Package

Qual Device:

BQI0420DBTR Reference: Reference:

TLC59TO0RHPR BGB015DET

Test Name / Condition

Life Test, 125C 1000 Hours 323110 -
HTSL | High Temp Storage Bake 170C 420 Hours - 31231/0 323110
HAST Biased HAST, 130C/85%RH 96 Hours - 323100 3M20/0
AC Autoclave 121C 96 Hours - 323100 323110
TC Temperature Cycle, -65/150C 500 Cycles - 31231/0 323170
HBM ESD - HBM 1500V 11340 - -
HBM ESD - HEM 2000V - 3/9/0 -
CDM ESD - CDM 1500 V 1/3/0 - -
CDM ESD - CDM 500V - 31910 -
LU Latch-up (per JESDT8) 1/6/0 3/18/0 -
ED Electrical Characterization Per Datasheet 11300 1/30/0 .
Parameters
MQ Assembly MQ P:-?r Sltf} Pass Pass Pass
Specifications

- QBS: Qual By Similarity

- Glual Device BQ30420DBTR is qualified at LEVEL2-260C

- Preconditioning was performed for Autoclave, Unbiased HAST, THE/Biased HAST, Temperature Cycle, Thermal Shock, and HTSL, as applicable
- LU passed according to AEC Q100 Rev H Immunity Level B

- The following are eguivalent 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 options based on an activation energy of 0.7eV : 150C/1k Hours, and 170C/420 Hours

- The following are equivalent Temp Cycle options per JESDAT : -55CH25CT00 Cycles and -65CHS0C/500 Cycles

Quality and Environmental data is available at TI's extemal Web site: hitp:/fwww i, comy/

Green/Pb-free Status:

Qualified Pb-Free (SMT) and Green

Qualification Report

Approve Date 13-Sept-2021

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

Qual Device: QBS Process
Test Name / Condition Duration TLV2464CPWR Reference: B Pn%;;l;[f)erence: i Pn;:.:g:ﬂ:?:;erence:
CD3301RHHR
HTOL Life Test, 150C 300 Hours - 323100 - -
HTSL High Temp Storage Bake 170C 420 Hours - 323110 323170 323170
HAST Biased HAST, 130C/85%RH 96 Hours - 323100 - 323110
AC Autoclave 121C 96 Hours - 323100 32310 323100
TC Temperature Cycle, -65/150C 200 Cycles - 3230 32310 32310
HEM ESD - HEM 4000 v 11310 17310 - -
COM ESD - CDM 1000 W 1/3/0 1730 - -
LU Latch-up (per JESDTS) 160 1/6/0 - -
ED Electrical Characterization Per Datasheet Parameters 113010 1130/0 - -
MQ Assembly MQ Per Site Specifications Pass Pass Pass Pass

- QBS: Qual By Similarity
- Cial Device TLV2464CPWR is qualified at LEVEL1-260C
- Preconditicning was performed for Autoclave, Unbiased HAST, THE/Biased HAST, Temperature Cycle, Thermal Shock, and HTSL, as applicable

- The following are equivalent HTOL opfiens based on an activation energy of 0.7eV : 125C71k 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 : 150Gk Hours, and 170C/420 Hours

- The following are equivalent Temp Cycle options per JESD4T : -55C/125C/700 Cycles and -65C/150C/500 Cycles

Quiality and Environmental data is available at TI's external Web site: hitp-lheww fi.com/

Green/Pb-free Status:

Qualified Pb-Free (SMT) and Green

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20230522004.1



Tl Information
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{i} TEXAS
INSTRUMENTS

Qualification Report

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

Test Name / Condition

Duration

Qual Devi

QBS Product Reference :

QBS Package Reference :

TLVZ4MHIDEVT

TLV2241D

TP576933DBVR

AC Autoclave 121C 96 Hours - - 323100

ED Electrical Characterization Per Datasheet Parameters 1/Pass - -
HAST Biased HAST, 110C/85%RH 96 Hours - - 323100
HTOL Life Test, 155C 240 Hours - 770 -
HTSL High Temp. Storage Bake, 170C 420 Hours - - 32310
HEM ESD-HEM 2000 v 17310 -

TC Temperature Cycle, -65/150C 500 Cycles - - 323100
MQ Manufacturability (A bly) (per mfg. Site specification) 1/Pass - -
Mo Test MQ (per specification) Pass - -
YLD Yield Evaluation (per mfg. Site specification) Pass - -

- QBS: Qual By Similarity

- Quial Device TLV34011DBVT is qualified at LEVEL1-260C

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

- The following are equivalent HTOL opficns based on an activation energy of 0.7eV : 125C/1k Hours, 140C/480 Hours, 150C/300 Hours, and 155C240 Hours
- The following are equivalent HTSL options based on an activation energy of 0.7V : 150C/ 1k Hours, and 170C/420 Hours

- The following are equivalent Temp Cycle options per JESD47 : -55C/M25C700 Cycles and -65C/M50C7500 Cycles

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

Green/Pb-free Status:

Qualified Pb-Free(SMT) and Green

Tl Qualification 1D: 20181113-127565

Tl Information
Selective Dizclosure

Q} Texas
INSTRUMENTS

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

Reference:
TLVI061IDBVR (Matte

QBS Package
Reference:
TP576933DBVR (PHI}

Qual Device:

Test Name [ Condition TLVIOE1IDEVR

Electrical Characterization, side by side Per Datasheet Parameters

FLAM Flammability (UL 94\-0) - - - 3150
FLAM Fl bility (UL-1694) - 3150 - -
HAST Biased HAST, 130C/65%RH 95 Hours - 323100 -
HTOL Life Test, 150C 300 Hours - 323100 -
HTSL High Temp Storage Bake 170C 420 Hours 302310 - -
LI Lead Fatigue Leads 3540 - -
LI Lead Pull Leads 3540 - -
MISC Salt Atmosphere - 3/66/0 - -
MQ Manufacturability (Assembly) (per mfg. Site specification) Pass - -
PD Physical Dimensions (per mechanical drawing) 3150 - -
PKG Lead Finish Adhesion Leads 3540 - -
5D Solderability Pb Free 3/66/0 - -
TC Temperature Cycle, -65/150C 500 Cycles 3/231/0 - -
UHAST Unbiased HAST 130C/E5%RH 95 Hours 312310 - -
VM \fisual f Mechanical (per mfg. Site specification) 319840 - -
WEP Bond Pull Wires 342280 - -
WES Ball Bond Shear Wires 3122810 - -

- QBS: Qual By Similarity

- Qusl Device TLVB0G1IDBVR i= quslified at LEVEL1-260C

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

- The following are eguivalent HTOL options based on an activation energy of 0.7eV: 125C/ 1k Hours, 140C/420 Hours, 150C/200 Hours, and 155C/240 Hours
- The following are eguivalent HTSL options based on an activation energy of 0.7eV: 150C/1k Hours, and 170C/420 Hours

- The following are eguivalent Temp Cycle options per JESD£- -55C/125C/700 Cycles and -85C/150C/500 Cycles

Quality and Environmental data is available at TI's external Web site: hitpotweaw ticom/

‘Green/Pb-free Status:

Quaslified Pb-Free{SMT) and Green

Tl Qualfication ID: 2020021 1-132047

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20230522004.1
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Qualification Results
Data Displayed as: Number of lots / Total sample size / Total failed

Qual Device: QBS Process
Test Mame / Condition ’ Reference:
TLV2401 BVRO1
b MAXI243IPWGEADL
HAST | Biased HAST, 130C/85%RH 96 Hours 31231/ 323100
AC Autoclave 121C 96 Hours 3123100 312310
Temperature Cycle, -
TC e 500 Cycles 3123110 32310
High Temp St Bak
HTsL | O TEmP Slorage bake 1000 Hours ] 3023100
150G
wrgy | iah Temp Storage Bake 500 Hours 3/135/0 -
175G
HTOL Life Test, 150C 408 Hours 3123100 3123100
ELFR |  Carly Life Failure Rate, 48 Hours ) 3240010
125G
HBM ESD - HEM - Q100 500V 11310 -
CDM ESD - COM - @100 1500 V 17310 ;
LU Latch-up (per JESDTE) 10610 ;
ED | Electrical Characterization Per Datasheet 3/90/0 -
parameters

- QBS: Qual By Similarity

- Qual Device TLVZ2401Q0BVRO is qualified at LEVEL1-260C

A1 (PC): Preconditioning:

Performed for THE, Biased HAST, AC, uHAST, TC & PTC samples, as applicable.

Ambient Operating Temperature by Automotive Grade Level:
Grade 0 {or E). -40°C o +130°C

Grade 1 {or Q) 40°C to +1253°C

Grade 2 {or T): -40°C to +105°C

Grade 3 (or I); -40°C to +35°C

E1 (TEST): Electrical test temperatures of Qual samples (High temperature according to Grade level):
Room/Hot/Cold: HTOL, ED

Room/Hot: THE / HAST, TG/ PTC, HTSL, ELFR, ESD & LU

Room: AC/UHAST

For questions regarding this notice, e-mails can be sent to the contact 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 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

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20230522004.1
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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 disclaims responsibility for,
and you will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and
liabilities arising out of your use of these resources.

TI’s products are provided subject to TI’s Terms of Sale (www.ti.com/legal/termsofsale.html) or other
applicable terms available either on ti.com or 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#20230522004.1
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