PCN Number:

| 20231219013.1

| PCN Date:

| December 22, 2023

Title:

Qualification of RFAB using qualified Process Technology, Die Revision and additional
Assembly site/BOM options for select devices

Customer Contact:

Change Management team | Dept:

Quality Services

Proposed 1% Ship Date:

Mar 20, 2024

Estimated Sample
Availability:

Jan 20, 2024*

*Sample requests received after January 20, 2024 will not be supported.

Change Type:

X[ Assembly Site X | Design L1 | wafer Bump Material
LI[ Assembly Process L] | Data Sheet L1 | wafer Bump Process
XI| Assembly Materials L] | Part number change X | wafer Fab Site

[ | Mechanical Specification [ ]| Test Site X | wafer Fab Materials
M| packing/Shipping/Labeling | L] | 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/TIB) and additional Assembly site (MLA, HTFT) and BOM options for selected devices

listed below in the product affected section.

Current Fab Site Additional Fab Site
Current Fab Process Wafer Additional Process Wafer
Site Diameter Fab Site Diameter
DFAB EXCAL2, BICOM?2 150 mm RFAB LBC9 300 mm
SFAB JI1 150 mm
CFAB I3 200 mm RFAB TIB 300 mm

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

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

Group 1 BOM Table:

Current Proposed
. . . Cu, 0.96mil .
Wire composition, diam Au, 0.8mil Cu, 0.80mil
Group 2 BOM Table:
TI Mexico TI Malaysia
Wire composition, diam Cu, 0.96mil Cu, 0.80mil
Group 3 BOM Table:
HNA HFTF
Mount compound 400180 A-18
Mold compound 450179 R-30
Wire composition, diam Au, 1.0mil Cu, 0.80mil
Lead finish NiPdAu Matte Sn

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- millimeter
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):
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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:

Chip Site Ch&’(’)dse'tg’zg[')g'” Chip Site Country Code (21L) | Chip Site City
SH-BIP-1 SHE USA Sherman
DL-LIN DLN USA Dallas
CFAB Cu3 CHN Chengdu
RFAB RFB USA Richardson
Die Rev:
Current New
Die Rev [2P] Die Rev [2P]
A, B, C, H A

Assembly Site Information:

Assembly Site Assembly Site Origin (22L) Assembly(;:gtj)ntry Code Assembly City
TI Mexico MEX MEX Aguascalientes
HNA HNT THA Ayutthaya
TI Malaysia MLA MYS Kuala Lumpur
HFTF HFT CHN Hefei
Sample product shipping label (not actual product label)
TEXAS . ‘g
INSTRUMENTS Ga (1P) SN74LSO7NSR
boor I Melgyeie @ 2000 (o 0336
MSL '2 /260C/1 YEAR|SEAL DT 31T)LOT: 3959047MLA
MSL 1 /235C/UNLIM |03/29/04 4W) TKY (1T) 7523483812
TTEN: 39 (39) REV: v) 0698
LBL: 5A (L)70:1750 ot
Group 1 Product Affected: Wafer fab site, Die rev, BOM update
LM2904BAIPWR LM358PWR TLE2071CP TLE2081AIP
LM2904PWR TL9721IP TLE2072ACP TLE2081CP
LM358APWR TL972IPWR TLE2072CP TLE2082ACP
LM358BAIPWR TL974IPWR TLE2072IDR TLE2082CP
LM358BIPWR TLE2071ACP TLE2072IP
Group 2 Product Affected: Wafer fab site, Die rev, Assembly site
TL971IDR TLE2071AIDR TLE2081ACDR TLE2082AIDR
TL972IDR TLE2071IDR TLE2081CDR TLE2082CDR
TL9741IDR TLE2072AIDR TLE2081IDR TLE2082IDR
TLE2071ACDR TLE2072CDR TLE2082ACDR
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Group 3 Product Affected: Wafer fab site, Die rev, Assembly site

TL972IDGKR

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

Qualification Results

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

QBS QBS QBS QBS
Type # Test Name Condition Duration Reference: Reference: | Reference: Reference:
TLE2071CP | OPA4990IDR | NE5532P UCC37322P | OPASS2IDCKR
HAST AZ Biased HAST 130C 96 Hours 32310 - - -
HAST Az Biased HAST 130C/35%RH 96 Hours - 323140 - -
UHAST A3 Autoclave 121C, 2 am 96 Hours - - 32310 -
UHAST A3 Autoclave 121CHA5p=ig 96 Hours - - -

TC Ad Temperature Cycle -65/150C 500 Cycles 32310 - - -

TC Ad Temperature Cycle -65C/AB0C 500 Cycles - - 32310 -
HTSL AB High Temperature Storage Life 170C 420 Hours 32310 - 32310 -
HTOL Bl Life Test 150C 300 Hours - 323140 - -
ELFR B2 Early Life Failure Rate 125C 45 Hours 1/800/0 - - -

sD c3 FB-Free Solderabili 8 Hours - - 3/66/0 3/86/0 -

v Steam Age

ESD EZ ESD CDM - 1500 Volts - - - 14310
ESD E2 ESD HEM - 3000 Volts - - - 1/3/0

Lu E4 Latwch-Up Per JESDT8 - 31180 - - 1/3/0
CHAR E5 Elecrrical Characterization Min, Tym, Mas - 3/30/0 - - 1/30/0

Temp
Per
CHAR EB Electrical Characterization Datashest - 3/90/0 - - 153010
Parameters

* (OBS: Qual By Similarity
* Qual Device TLE2071CF is qualified at NOT CLASSIFIED NOT CLASSIFIED

* Freconditioning was performed for Autoclave, Unbiased HAST, THE/Biased HAST, Temperatre Cycle, Thermal Shock, and HTSL, as applicable
* The following are eguivalent HTOL options based on an activation energy of 0.7eV : 125C/1k Hours, 140C/480 Hours, 150C300 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 JESD47T - -55C/HA25C/700 Cycles and -65C/A50C/500 Cycles

Quality and Environmental data is available at TI's external Web site: httpfwww.ti com/
Green/Ph-free Status:
Qualified Pb-Free{SMT) and Green

Tl Qualification 1D: R-CHG-2201-013
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Qualification Results
Data Displayed as: Number of lots / Total sample size / Total failed

Test Name / Condition (:Ijt:’m;:;;: QBs P:;):::;Q‘I;;:m QBs Pa:;:::l'g;g;;erence: QBs Pz::::;;l};;erence:

PC PreCon Level 1 Level 1-260C - - - 1M160/0
PC PreCon Level 2 Level 2-260C - 31147740 37990010 -
ED Electrical Characterization Per Diatasheet Parameters 1/30/0 380/0 3/80/0 -
HAST Biased HAST, 130C/85%RH 96 Hours - 323170 3123110 -

AC Autoclave 121C 96 Hours - 32315 (1) - 1T7I0
UHAST | Unbiased HAST 130C/85%RH 96 Hours - - 323100 -

TC Temperature Cycle, -65/150C 500 Cycles - 323170 323110 1770
HTSL High Temp Storage Bake 170C 420 Hours - - 3123110 -
HTSL High Temp Storage Bake 175C 500 Hours - 32310 - -
HTOL Life Test, 150C 300 Hours 1770 3123110 (2) 3723100 -
ELFR Early Life Failure Rate, 125C 48 Hours - 1/500/0 - -
HEM ESD - HEM 3000V 130 31180 390 -
CDM ESD - CDM 1500 v 14340 21610 3080 -
Lu Latch-up Per JESD73 1/640 3180 G/360 -
MSL Automotive Moist Sens. L2 Level 2-260C - 3/36/0 - -
MSL Moisture Sensitivity, L1 Level 1-260C 11210 - - -

Test Name / Condition Duration QBs P:;):::;‘I:elemnce: GBS Package Reference: QBSs Pt:;::ﬂge Reference:

WEBP Bond Pull Wires 1760 3722810 - -
WES Eall Bond Shear Wires 1760 3722810 - -

- QBS: Qual By Similarity

- Qal Device OPAZ992IDR 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 options based on an activation energy of 0.7eV/ : 125G/ 1k Hours, 140C/450 Hours, 150C/300 Hours, and 155C/240 Hours
- The following are equivalent HTSL options based on an activation energy of 0.7V : 150G/ 1k Hours, and 170C/420 Hours

- The following are equivalent Temp Cycle options per JESD4T : -55CM25C700 Cycles and -65C/150C/500 Cycles

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

Green/Pb-free Status:

Qualified Pb-Free(SMT) and Green

Mote {1): Fails were due to mechanical damage from mishandling at test. Discounted.

Mote (2): Failz due to faulty Bl sockets. See 80 attached to the eQDB.

T Qualification 1D: 20200916-136222

Qualification Results

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

Qual Device: P o%?:gt?:fggi;: o Pg:?(ggzl,({:rﬁct
Test Name Reference:
LHEBBIRUR | SN74HCSTA0PWROL | | vpagomopwROL
HAST A2 Biased HAST 130C/85%RH 96 Hours - 32310 372310
UHAST A3 Autoclave 121C/A5psig 96 Hours - 32310
UHAST A3 Unbiased HAST 110C/25%RH 264 Hours - - 3/231/0
TC Ad Temperature Cycle -65C/150C 500 Cycles - 32310 3/231/0
HTSL AB High Temperature Storage Life 150C 1000 Hours - 31350 3/231/0
HTOL Bl Life Test 125C 1000 Hours - 32310
HTOL Bl Life Test 150C 408 Hours - - 372310
ELFR B2 Early Life Failure Rate 125C 48 Hours - 3/2400/0 3/2400/0

Precondition w.155C Dry Bake

5D c3a PE Solderability (4 hrs +- 15 minutes)

- - 1/15/0

sb | c3 PB-Free Solderability Prec‘;;ﬂii“:ﬁéifﬁf@;)aa"e - - 11510

FPD C4 Physical Dimensions Cpk=1.67 - - 3/30/0 3/30/0

ESD E2 ESD CDM - 1500 Volts - - 3/9/0
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QBES Process,

Tesi Name Quatbevice: Prgj?ﬁtp;:fﬁgﬁée: PﬂCFl{(:E:Q:TCl:?UCl
LM35SBIPWR SNT4HCS74QPWRQ1L LM2902BQPWRQL
ESD E2 ESD CDM - 250 Volts 1/3/0 - -
ESD EZ2 ESD CDM - 500 Volts - 1/3/0 -
ESD E2 ESD HEM - 2000 Volts - 1/3/0 3/9/0
LU E4 Latch-Up Per JESDT8 - - 1/6/0 3/18/0
CHAR E5 Electrical Distributions Cpk=1.67 Room, hot, and cold - - 3/90/0 3/90/0
FTY E6 Final Test Yield - - 1/Pass - -

* (QBS: Qual By Similarity
* Qual Device LM358BIPWR is qualified at MSL1 260C

Preconditioning was performed for Autoclave, Unbiased HAST, THE/Biased HAST, Temperature Cycle, Thermal Shock, and HT5SL, 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

Quality and Environmental data is available at TI's external Web site: hitp/fwww.ii.com/
Tl Qualification ID: R-CHG-2307-068

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

GQual Device: GBS Product Reference: GBS Process Reference:  QBS Package Reference:

Ui e OPA2932IDGKR OPA29921DR OPA49530IDR LMS00EMM PCC

PC Preconditicning, L2 Level 2-260C - - 31147710 -

PC Preconditicning, L1 Level 1- 260C - - - 3769310

ED Electrical Characterization Per Datasheet Parameters - 1300 319000 -
HAST Biased HAST, 130C/85%RH 96 Hours - - 3123100 3723100

uHAST Unbiased HAST, 130C 96 Hours - - - 3123110

AC Autoclave 121C 96 Hours - - 323105 (1) -

TC Temperature Cycle, -63/M150C 500 Cycles - - 32310 32310
HTSL High Temp Storage Bake 175C 500 Hours - - 32310 -
HTSL High Temp. Storage Bake, 170C 420 Hours - - - 323100
HTOL Life Test, 150C 300 Hours - UTTI0 323110 (2) -
ELFR Early Life Failure Rate, 125C 48 Hours - - 1/300/0 -
cDM ESD - CDM 1500 WV - 1310 24610 -
HBM ESD - HEM 3000V - 1310 34970 -

Lu Latch-up Per JESDTS - 1/6/0 380 -
MSL Meisture Sensitivity, L2 Level 2-260C - - 3136710 -
MSL Muoisture Sensitivity, L1 Level 1-260C - 111210 - 303610

Test Name / Condition Duration n(:rzlglg:';;::,‘wkn QBs P:;:I:;;ﬁ::mnce: QBsS P:)::::wl?gzarence: QBs r::x:lft:f;;enue:

Ds Die Shear Die 110/0 - - 31300
WBP Wire Bond Pull Wires 17610 1/76/0 3722810 3122810
WBS Ball Bond Shear Wires 1760 1760 322810 3122810

- QBS: Qual By Similarity

- Quial Device OPAZ992IDGKR is qualified at LEVEL1-260C

- Preconditioning was performed for Autoclave, Unbiased HAST, THE/Biased HAST, Temperature Cycle, Thermal Sheck, and HTSL, as applicable
- The following are equivalent HTOL opfions based on an activation energy of 0.7eV : 125C/Mk Hours, 140C/480 Hours, 150C/300 Hours, and 155C/240 Hours
- The following are equivalent HTSL options based on an activation energy of 0.7V : 150CH1k Hours, and 170C/420 Hours

- The following are equivalent Temp Cycle options per JESDAT : -55CM25C/700 Cycles and -65C/150C/500 Cycles

Quality and Environmental data is available at Tl's external Web site: hitp2lvaww ti.com/

Green/Pb-free Status:

Qualified Pb-Free(SMT) and Green

MOTE (1) Fails were due to mechanical d ge from mi ing at test. Di ted.

MOTE (2): Fails due to faulty Bl sockets. See 8D attached to the eQDE.

T Quialification 10 20200916-136220

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20231219013.1



Qualification Results

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

QBS QBS QBS
Test Name Qual Device: Process Package Q:'esf:‘raﬁl:ft Package
TLE2071AIDR | Reference: Reference: 0PA992IDCI€R Reference:
OPA4990IDR | OPA2990IDR | = | OPA2991IDR
HAST A2 Biased HAST 130C/85%RH 96 Hours - 3/2310 3/2310 - -
UHAST A3 Autoclave 121C, 2 atm 96 Hours - 32315t - - -
UHAST A3 Autoclave 121Ci5psig 96 Hours - - - - L7
UHAST @ A3 Unbiased HAST 130C/85%RH 96 Hours - - 3/2310 - -
TC Ad Temperature Cycle -65C/M150C 500 Cycles - 312310 32310 - 1770
HTSL AG High Temperature Storage Life 150C 1000 Hours - - 32310 - -
HTSL Al High Temperature Storage Life 170C 420 Hours - 3123110 - - -
HTOL = Bl Life Test 150C 300 Hours - 22211023 - - -
ELFR B2 Early Life Failure Rate 125C 48 Hours - 1/800/0 - - -
Precondition
W.155C Dry
sD c3 PB-Free Solderability Ba'ff_ (fsh’s - - - 12210 - -
minutes); PB-
Free Solder;

QBS QBS QBS
Qual Device: Process Package . Package
[ESLiame TLE2071AIDR | Reference: Reference: . Reference:

OPA4990IDR | OPA2990IDR | = | OPA2991IDR
ESD E2 ESD CDM - 1500 \olts - - - 17310 -
ESD E2 ESD CDM - 250 \Volts - - 1/3/0 - -
ESD E2 ESD HEM - 1000 Volts - - 1/3/0 - -
ESD E2 ESD HEM - 3000 Volts - - - 1/310 -
LU E4 Latch-Up Per JESD78 - - 3/18/10 1/3/0 17310 -

Per
CHAR ES Electrical Characterization Datasheet - - 3/90/0 1/30/0 1/30/0 -
Parameters

FTY EG Final Test Yield - - 1/Pass - - - -

= (QBS:Qual By Similarity
* Qual Device TLE2071AIDR is qualified at MSL1 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 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 JESDA4T : -55C/125C/700 Cycles and -65C/150C/500 Cycles

Quality and Environmental data is available at Tl's external Web site: hitp wwwii com/
Tl Qualification ID: R-CHG-2112-015

[1}-Mechanical damage from mis-handling @ test.
[2]-Faulty Bl sockets.
[3]-Faulty Bl sockets.
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Qualification Results

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

[ QBs [ 08s QBSProduct |  (BS Process oBs oBs
Reference: | Package Reference: | Packnge Reference: | Packnge Reference: | Reference: Reference:
NES332P TPS2041P ToL2AdS1: UCCS7S22P | OPA29S2IDR. | PCMZSOQRTVRQL
HAST | A2 SssdHAST  1S0GESESH o0 - 32310 - - - - w2310 . .
UHAST A3 umdme | 1MCASpsg oo - - - 770 T . - . .
UHAST A3 UnbimsedriAST 1s0c@smaH S5 - - - - - - 2310 17 1770
Tc | a4 Tempemure | goppgye 300 . - aEL 7T E= . EEEE 1T Lt
Cycle Cycles
High 1000
FTSL | A5 Tempermare 1500 frit - - B - . . 1350 . .
Straps Lie
High
FTSL | A5 Tempermure 170c it - - - w70 a3t . - . .
Swmrags Lis
HTOL | BL Life Test 1250 o - - B - . . 2310 . .
} 300
HTOL BL Life Test 1500 e - 32310 - - . wrm - . .
Eariy Life 3
EFR | B2 ptan. 1250 i - - - - - - 3424000 . .
Precarditon
w155C Dry
S0 3 PBSclembily  Sele (Ghr - - - - - - - 150 : .
+.15
mirues)
Precarditcn
155C Dry
o w
s o e Bz b - - - - - - - 1150 : .
irizs)
95 Fres B Hours
S scdembiy | Swmamige . . SeED . - EED . - - -
| ca Physical CakelE7 . . - - - - - ] - .
Dimansiznz
ESD | EZ  ESDCOM - 100 . . . - . . . . 1730
ssp E2 EsDcoM - L= - - - - - 130 - . .

QBSProduct | QES Process
R

rence:

qes
Package Referemce: | Reforence: -
C37S22P OFAZ99ZI0R. | PCME2SIQRTVRQL

250
s E2 ESD COM . = . . . . . . . T .
so0
s E2 ESD COM - e - - . - . . 130 . .
1000
o 250 HEM . P . . . - . . . Tt .
2000
D =2 £50 HEM . i . . . - . . 130 . .
3000
s E2 £50 HEM . bt - . . . . 130 . . .
W Ee Lachlp  FerJES07T . . - . - E 130 160 130 .
Elmcrrical Per
SR B e Damhes . . . . - . vzan . 1300 100
i CoksLET
CHER | ES DEH".‘:J;":JB Raom, hat, R R N . N . . 3900 . .
ard cold
FTY  EF  FinslTes¥ield . . 110 - . . . . . . .

* GBS Qual Sy Smilarity
» Gual Davics TLEZOE2ACR is qualified =t NOT CLASSIFIED NOT CLASSIFIED

Precondisianing was perianmed for Autodewe, Unbiased HAST, THE/Siased HAST, Cyde, Ther and HTSL, as.

The fallowing are squivalent HTOL cpiars based cn an activation nergy of 0.7e\ - 12501k Hours, 1400450 Haues, 1500200 Hours, and 1550240 Haurs
The fallowing are equivalent HTSL opticns based on an activadon energy of 0.7eY : 150C/Lk Hours, and 170S420 Hours

The fallowing are equivalent Temp Cycle optcns per JES047 : 550712507700 Cydles and 5501500500 Sycles:

Queality and Environmentsl dats is svsilable a2 T's sda=rnal Wb site- hitpfesaed. com?

Tl Qualificason I0: R-CHE-2307-004
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Qualification Results
Data Displayed as: Number of lots / Total sample size / Total failed

Test Name / Condition Spu:lzs[;ev::; QaBs P;:i:;;;::rence: QGBS F:;:;:::: Re:rence: aBs P;;::g:mrenue:
PC FreCon Level 1 Level 1-260C 1M60/0 - - -
ED Electrical Characterization Per Datasheet Parameters - 1/30/0 3/80/0 1/30/0
HAST Biased HAST, 130C/85%RH 96 Hours - - 323100 3123100
AC Autoclave 121C 96 Hours 17710 - 32315 (1) -
UHAST | Unbiased HAST 130C/85%RH 96 Hours - - - 3123100
TC Temperature Cycle, -65/150C 300 Cycles 1770 - 323110 323110
HTSL High Temp Storage Bake 170C 420 Hours - - - 323110
HTSL High Temp Storage Bake 175C 500 Hours - - 323110 -
HTOL Life Test, 150C 300 Hours - 1TTI0 323110 (2) -
ELFR Early Life Failure Rate, 125C 48 Hours - - 1/800/0 -
HEM ESD - HEM 2500 V - - - 1300
HEM ESD - HEM 3000 V - 11310 - -
CDM ESD - CDM 1500 vV - 11310 21610 17340
Lu Latch-up Per JESDTS - 11610 3M&0 1/6/0
MSL Meisture Sensitivity, L1 Level 1-260C 120 11210 - -
WEP Bond Pull Wires 1760 1/76/0 3722800 -

GBS Product Reference: QBS Process Reference:

Qual Device:

Test Name / Condition

QBS Package Reference:

OPAZISHPWR
1760

OPAZ99IADR OPA4990IDR

WES Ball Bond Shear Wires 1760 328810

OPA2390IPWR

- QBS: Qual By Similarity

- Qual Device OPAZS92IPWR is qualified at LEVEL1-260C

- Preconditicning was performed for Autoclave, Unbiased HAST, THE/Biased HAST, Temperature Cycle, Thermal Sheck, and HTSL, as applicable
- The following are equivalent HTOL opficns based on an activation energy of 0.7eV : 125C/Mk Hours, 140C/430 Heurs, 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 JESD4T: -55C/M25C700 Cycles and -65CM50C/500 Cycles

Quality and Environmental data is available at Tl's external Web site: hitp2vaww ti.com/

Green/Pb-free Status:

Qualified Pb-Free (SMT) and Green

MOTE (1): Fails were due to mechanical d ige from at test. Di: ted.

MOTE (2): Fails due to faulty Bl sockets. See 8D attached to the eQDE.

Tl Qualification 10: 20200916-136224

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

Test Name / Condifion

QBS Process [ Package Reference:

QBS Package Reference:

OPA4330IDR OPA49HIDR
PC PreCon Level 2 Level 2-260C - 3147710 -
PC PreCon Level 1 Level 1-260C - - 17860/
ED Electrical Characterization Per Datasheet Parameters 13000 3190/0 -
HAST Biased HAST, 130C/85%RH 96 Hours - 3i231/0 -
AC Autoclave 121C 96 Hours - 323105 (1) 177N
TC Temperature Cycle, -55/150C 500 Cycles - 3023110 17T
HTSL High Temp Storage Bake 175C 500 Hours - 3/231/0 -
HTOL Life Test, 150C 300 Hours - 31231110 (2) -
ELFR Early Life Failure Rate, 125C 48 Hours - 1/800/0 -
HEBM ESD - HEM 4000 vV 1130 - -
HEM ESD - HEM 3000V - 3/9/0 -
CDM ESD - COM 1500V 17310 2/6/0 -
Lu Latch-up Per JESDT78 116/0 3ME0 -
MSL Moisture Sensitivity, L2 Level 2-260C - 3/38/0 -
MSL Moisture Sensitivity, L1 Level 1-260C - - 1120
WEBP Bond Pull Wires 1/76/0 3022800 -

Texas Instruments Incorporated
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Qual Device: QBS Process / Package Reference: QB5 Package Reference:

Test Name / Condition

OPA4992IDR OPA4930IDR OPA4331IDR
WBS Ball Bond Shear Wires 1/76/0 3/228/0 -

- QBS: Qual By Similarity

- Qual Device OPA4992IDR is qualified at LEVEL1-260C

- Preconditicning was performed for Autoclave, Unbiased HAST, THE/Biased HAST, Temperature Cycle, Thermal Sheck, and HTSL, as applicable
- The following are equivalent HTOL oplicns based on an activation energy of 0.7eV : 125C/ 1k Hours, 140C/430 Heurs, 150C/300 Hours, and 155C/240 Hours
- The following are equivalent HTSL options based on an activation energy of 0.7eV : 150CHk Hours, and 170C/420 Hours

- The following are equivalent Temp Cycle options per JESD4T: -35CM25C/T00 Cycles and -65C/150C/500 Cycles

‘Quality and Environmental data is available at TI's external VWeb site: hitp2laww ti.com/

Green/Pb-free Status:

Qualified Pb-Free (SMT) and Green

MOTE (1): Fails were due to mechanical d ge from mi ing at test. Di ted.

MOTE (2): Fails due to faulty Bl sockets. See 8D attached to the eQDE.

T Quialification 10 20210308-139012

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

Qual Device: QB85 Product Reference: QBS5 Process Reference: QB35 Package Reference:

Test Name / Condition Duration OPA1352IPWR OPA4992IDR OPA4930IDR OPA1931GPWRGH

PC Precenditioning Level 1-260C - - - 3/1199/0

PC Precenditioning Level 2-260C - - 3147710 -

ED Electrical Characterization Per Datasheet Parameters - 1/30/0 900 J90/0
HAST Biased HAST, 110C/85%RH 264 Hours - - - 32311 (3)
HAST Biased HAST, 130C/85%RH 96 Hours - - 323170 -

AC Autoclave 121C 96 Hours - - 32315 (1) 323170

TC Temperature Cycle, -65/150C 500 Cycles - - 323170 323100
HTSL High Temp Sterage Bake 150C 1000 Hours - - - 31350
HTSL High Temp Stoerage Bake 175C 500 Hours - - 323170 -
HTOL Life Test, 150C 300 Hours - - 323110 (2) -
HTOL Life Test, 150C 4058 Hours - - - 323142 (3)
ELFR Early Life Failure Rate, 125C 48 Hours - - 1180070 -
HEM ESD - HEM 4000 v - 1730 - -
HEM ESD - HEM 3000 W - - 3900 -
HEM ESD - HEM 4000 vV - - - 11310
CDM ESD - CDM 1500 V - 17310 216/0 -

Qual Device: QABS Product Reference: QABS Process Reference: QBS Package Reference:

Test Name / Condition Duration

OPA4992IPWR OPA4952IDR OPA4330IDR OPA4991GPWRGT
Lu Latch-up Per JESD73 - 1/6M0 3180 3Main
MSL Moisture Sensitivity, L1 Level 1-260C - - - 11210
MSL Moisture Sensitivity, L2 Level 2-260C - - 373610 -
WEP Bond Pull Wires 1/76/0 1760 3122810 1130/0
WES Ball Bond Shear Wires 1/76/0 1760 3122810 1130/0
- QBS: Qual By Similarity L

- Qual Device OPA4SS2IPWR 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 opfions based on an activation energy of 0.7eV : 125C/1k Hours, 140C/450 Hours, 150C/300 Hours, and 155C/240 Hours
- The following are equivalent HTSL options based on an activation energy of 0.7eV : 150CHk Hours, and 170C/420 Hours

- The following are equivalent Temp Cycle options per JESD4T : -55C/M125C/T00 Cycles and -65C/150C/500 Cycles

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

Green/Pb-free Status:

Qualified Pb-Free (SMT) and Green

MNOTE (1) Fails were due to ical damage from mishandling at fest. Discounted.

MOTE {2} Failz due to faulty Bl sockets. See 30 attached to the eQDE.

MOTE (3} Units failed Vio due to bad Bl socket contact, see 5D attached to eQDE.

T Quialification |0 20210323-139241

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