PCN Number:

| 20231130004.1

| PCN Date:

| December 05, 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 4, 2024

Estimated Sample

Availability:

Jan 4, 2024 *

*Sample requests received after January 4, 2024 will not be supported.

Change Type:

X[ Assembly Site X | Design L1 | wafer Bump Material
X[ 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) and additional Assembly site (MLA, CDAT and HFTFAT) for selected devices listed
below in the product affected section.

Current Fab Site Additional Fab Site
Current Process Wafer Additional Process Wafer
Fab Site Diameter Fab Site Diameter
DFAB LINCMOS, EXCAL2, LBC2 | 150/200 mm RFAB LBCY 300
SFAB JI1, BIPOLAR 150 mm 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 (RFAB/Process migration & additional BOM Qualification):

Current Additional
Mount Compound 4205846 4147858
Mold Compound 4209640 4211880
Bond wire composition, Cu, 0.96 or Au, .
diameter P 1.15, 1.31 mil Cu, 0.8 mil

BB Logo, Letters, | TI Logo/TI Letters,

Symbolization Pin 1 stipe Pin 1 dot
MSL 1, 3, none 1, none

Group 2 BOM Table (RFAB/Process migration & CDAT as additional Assembly site):

HNA TFME HFTF LEN CDAT
Mount Compound SID#400180 SID# A-03 SID# A-03 SID#0003C10332 4207123
Mold Compound SID#450413 SID#R-13 SID#R-27 SID#0011G60007 4222198
Bond wire composition, Cu, 1.0 mil Au, 1.0 mil Cu, 1.0 mil Au, 1.0 mil Cu, 0.8 mil
diameter
Lead finish NiPdAu NiPdAu Matte Sn NiPdAu Matte Sn
Symbolization Pin 1 stripe Pin 1 stripe Pin 1 stripe Pin 1 stripe Pin 1 dot

Group 3 BOM Table (RFAB/Process migration & MLA as additional Assembly site):

FMX

TAI

MLA

Bond w

diameter

ire composition,

Cu, 0.96 mil

Cu, 0.96 mil

Cu, 0.8 mil
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Group 4 BOM Table (RFAB/Process migration & HFTF as additional Assembly site):
HNA HFTF

Mount Compound SID#400180 SID#A-18

Mold Compound SID#450265 SID#R-30

Bond wire composition, Au, 1.0 mil Cu, 0.8 mil

diameter

Lead finish NiPdAu Matte Sn

MSL 3 1

Upon expiry of this PCN TI will combine lead free solutions in a single standard part number, for
the devices in this change notification. For example; OPA2137EA/2K5 - can ship with both Matte
Sn and NiPdAu.

Example:
- Customer order for 7500 units of OPA2137EA/2K5 with 2500 units SPQ
(Standard Pack Quantity per Reel).

- TI can satisfy the above order in one of the following ways.
1. 3 Reels of NiPdAu finish.

II. 3 Reels of Matte Sn finish

II1. 2 Reels of Matte Sn and 1 reel of NiPdAu finish.

1V. 2 Reels of NiPdAu and 1 reel of Matte Sn finish.

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):

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 IEC 62474

X No Change X No Change X No Change

Green Status
X No Change

Changes to product identification resulting from this PCN:

Fab Site Information:

Chip Site Ch&%dsét‘(azgrl_')g'” Chip Site Country Code (21L) | Chip Site City
SH-BIP-1 SHE USA Sherman
DL-LIN DLN USA Dallas
RFAB RFB USA Richardson
Die Rev:
Current New
Die Rev [2P] Die Rev [2P]
A B CEF A, B

Assembly Site Information:

Assembly Country Code

Assembly Site

Assembly Site Origin (22L)

(23L)

Assembly City

HNA

HNT

THA

Ayutthaya
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Economic
TFME NFM CHN Development Zone
LEN LIN TWN Taichung
FMX MEX MEX Aguascalientes
Chung Ho, New
TAL TAL TWN Tai% i City
HFTFAT HFT CHN Hefei
CDAT CDA CHN Chengdu
MLA MLA MYS Kuala Lumpur

Sample product shipping label (not actual product label)

TEXAS
INSTRUMENTS
MADE IN: Mclaqysia
2DC: 20:

FAsE  (10) NTALSOTNSR

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

SEAL DT
03/29/04

o () 2000 (@ 0336
. 31T)LOT: 3959047MLA
* (P4W) TKY(1T) 7523483S12

OPT:

BL: 54 (L)70:1750

P) REV: v 08

(20L) CSO: SHE L) CCO:USA
23L) ACO: MYS

(22L) ASO:MLA

Product Affected:

Group 1 Device list (RFAB/Process migration & additional BOM Qualification):

OPA137UA/2K5 TLO22CP TLC27M71IP TLE2062IP
OPA2137P TLC27M2CPWR TLE2061ACP TLV2332IPWR
OPA2137PA TLC27M2IPWR TLE2061AIP TLV2432AIPWR
OPA2137U/2K5 TLC27M4CPWR TLE2061CP TLV2434AIPWR
OPA2137UA/2K5 TLC27M4IPWR TLE20611P TLV2434CPWR
OPA4137U/2K5 TLC27M7CP TLE2062CP TLV2434IPWR
OPA4137UA/2K5

Group 2 Device list (RFAB/Process migration & CDAT as additional Assembly site):
OPA137N/3K TL343IDBVR TLV2721CDBVR TLV2721IDBVR
OPA137NA/3K TLV2221IDBVR

Group 3 Device list (RFAB/Process migration & MLA as additional Assembly site):
TLO22CDR TLC27M4BCDR TLE2061CDR TLE2064CDR
TLC27M2ACDR TLC27M4BIDR TLE2061IDR TLE2064IDR
TLC27M2AIDR TLC27M4ACDR TLE2062ACDR TLV2432AIDR
TLC27M2BCDR TLC27M4IDR TLE2062AIDR TLV2432CDR
TLC27M2BIDR TLC27M7CDR TLE2062CDR TLV2432IDR
TLC27M2CDR TLC27M7IDR TLE2062IDR TLV2434AIDR
TLC27M2IDR TLC27M9CDR TLE2064ACDR TLV2434CDR
TLC27M4ACDR TLC27M9IDR TLE2064AIDR TLV2434IDR
TLC27M4AIDR

Group 4 Device list (RFAB/Process migration & HFTF as additional Assembly site):

OPA2137E/2K5

| OPA2137EA/2K5

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

TI.com

Texas Instruments Incorporated
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Qualification Results

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

QBS QBS QBS QBS
Test Name Reference: Reference: Reference:

NE5532P UCC37322F | OPA990IDEVR

HAST A2 Biased HAST 130C/85%RH 96 Hours - 32310 32310 - 323110
UHAST A3 Autoclave 121C, 2atm 96 Hours - 231l - - -
TC A4 Temperature Cycle -65/150C 500 Cycles - 32310 - 3123100 323110
HTOL | Bl Life Test 150C 300 Hours - 3723171023 312310 - -
ELFR B2 Early Life Failure Rate 125C 48 Hours - 1/800/0 - - -
. 8 Hours
sD Cc3 PB-Free Solderability Steam Age - - - 3/66/0 3/66/0 -
ESD E2 ESD CDM - 250 Volts 1/3/0 - - - -
ESD E2 ESD HEM - 3000 Volts - - - - 3/9/0
LU E4 Latch-Up Per JESDTE - - 3rsn - - 3/9/0
CHAR ES5 Electrical Characterization Mi"-TLynEbma" - - 3/90/0 - - /900
Per
CHAR ES Electrical Characterization Datasheet - - 3/90/0 - - 3/90/0
Parameters

* (QBS: Qual By Similarity
* Qual Device UAT41CP is qualified at NOT CLASSIFIED NOT CLASSIFIED

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

* The following are equivalent HTOL options based on an activation energy of 0.7eV - 125C/1k Hours, 140C/480 Hours, 150C/300 Hours, and 155C/240 Hours
* The following are equivalent HTSL options based on an activation energy of 0.7eV - 150C/1k Hours, and 170C/420 Hours

* The following are equivalent Temp Cycle options per JESD47T : -55C/125C/700 Cycles and -65C/150C/500 Cycles

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

Qualified Pb-Free(SMT) and Green

Tl Qualification ID: R-CHG-2201-021

[1]-Discounted
[2]-Discounted
[3]-Discounted

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

GBS Process

QB 5 Process Referenc QBS5 Process Reference:

Test Name | Condi Reference:
DRVES7 2 SPWPRG1 DRVEETISPWPRQ1-AD GPAZ390IDR
AC Autocisve 1210 98 Hours - i 17710 -
ED Electrical Distributions Cpk=1.67 - 20800 173070 -
ED Electrical Characterizat Per Datasheet Parameters 17300 - - Ja00
ELFR Early Life Failure Rate, 125C 45 Hours - 2160070 280200 -
HAST [ Bimsed HAST, 130C/E5%RH 98 Hours 323110 2150/ 11060 32310
HEM ESD - HEM 2500 W 1310 - - -
CDM ESD - COM 1500V 1310 - - ETET
HTOL | Life Test 125C 1000 Hours - 215410 17700 -
HTOL | Life Test 150C 300 Hours. - - - 2310
HTSL High Temp. Storage Bake 150C 1000 Howrs - - 175070 -
HTSL High Temp. Storage Bake 170C 420 Hours JZF0 - - J2F1D
HTSL High Temp. Storage Bake 175C 500 Hours: - 210000 - -
Lu Latch-up (per JESD73) 11610 B0 - 31818
PD Physical Dimensions - - 272000 1100 -
=] ‘Burface Mount Solderability Pb Fres - 113000 - -
=] ‘Eolderability - Dip and Look Pb Fres - - 113000 -
5D Bolderability - Dip and Look Fb - - 173070 -
50 ‘Burface Mount Solderability Fb - 173000 - -
TC Temperature Cycle, -85/150C 500 Cycles 323110 2115410 1770 22310
UHAST | Unbiased HAST, 130C/85%RH 98 Hours 323110 - - 22310
BF Bond Pull Wires - 21100 150 -
WBE Bond Shaar Wirzs - 21100 I -

- QBS: Qual By Similarity
- Qual Device OPA29%0IPWR is qualified at LEVEL2-260C

- Preconditioning was performed for Auteclave, 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 ;| 125CH1K 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 : -55CM 25C700 Cycles and -65CM 50C7500 Cycles

Quality and Environmental data is available at TI's external Web site: hitp S ti.comi

Green/Pb-free Status:

Qualified Pb-Free(SMT) and Green

T Quialification ID: 20151127-127652
Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20231130004.1



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

Test Name / Condition OQP:ZISE;\[-;IG(::R QBs P?::zgen:renw: QBs P:;J:::;&t;i:rence: QaBs Paf:lamgaﬂmeference:
PC Preconditioning, L2 Level 2-260C - 3rag0/0 3M4TTIO -
PC Preconditicning, L1 Level 1 - 260C - - - 3/693/0
ED Elecfrical Characterization Per Datasheet Parameters - 319070 3/90/0 -
HAST Biased HAST, 130C/85%RH 96 Hours - 3123110 323100 323110
AC Autoclave 121C 96 Hours - - 323145 (1) -
TC Temperature Cycle, -63/150C 500 Cycles - 323110 323100 323110
UHAST Unbiased HAST 130C/85%RH 96 Hours - 3123110 - 323110
HTSL High Temp Storage Bake 170C 420 Hours - 32310 - 32310
HTSL High Temp Storage Bake 175C 500 Hours - - 323110 -
HTOL Life Test, 150C 300 Hours - 3123110 3123110 (2) -
ELFR Early Life Failure Rate, 125C 45 Hours - - 1/800/0 -
HBM ESD - HEM 3000V - 3/9/0 3/9/0 -
HBM ESD - HEM 1900V - - 17310 -
CDM ESD - CDM 1500V - 30800 216/0 -
Lu Latch-up Per JESDT3 - 6/36/0 31810 -
MSL Automotive Moist Sens. L2 Level 2-260C - - 3/36/0 -
Test Name | Condition Duration ;:il?me;::zn QBS P?::zg::renm: QBS P:;J::::szf:rence: QBs Paf:lamg;Rmeference:
MSL Moisture Sensitivity, L1 Level 1-260C - - - 3/36/0
WEBP Bond Pull Wires - 3722810 3122800 3122810
WEP Wire Bond Pull Wires - 3722810 3122810 3/228/0

- QBS: Qual By Similarity
- Cal Device OPAZ9911DGKR is qualified at LEVEL1-260C

- Preconditicning was perfi d for Autoc!

. Unbi

d 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/450 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/125C700 Cycles and -65C/150G/500 Cycles

Quality and Ei ntal data is
Green/Pb-free Status:

Qualified Pb-Free{3MT) and Green
NOTE (1} Fails were due to mechanical damage from mishandling at test. Discounted.
NOTE (2} Failz due to faulty Bl sockets. See 8D attached to the eQDE.

Change Number: C2106010

Tl Qualification 10: 20210415-139633

at Tl's external Web site: hitp-fvaww i com/

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20231130004.1



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

QBS Package
Reference:
TLVI061IDBVR {Maite

QBS Package
Reference:
TP576333DBVR (PHI}

Qual Device:

Test Name / Condition Duration

TLV3061IDEVR

ED Electrical Characterization, side by side Per Datasheet Par Pass - -
FLAM Flammability (UL 94V-0) - - - 31500
FLAM Flammability (UL-1694) - 31540 - -
HAST Biased HAST, 130C/85%RH 95 Hours - 323110 -
HTOL Life Test, 150C 300 Hours - 323110 -
HTSL High Temp Storage Bake 170C 420 Hours 32310 - -

LI Lead Fatigue Leads 35400 - -

LI Lead Pull Leads 3/54/0 - -
MISC Salt Atmosphere - 3660 - -

MQ Manufacturability (A=sembly) (per mfg. Site specification) Pass - -

PD Physical Dimensions (per mechanical drawing) 31540 - -
PKG Lead Finish Adhesion Leads 354/0 - -

SD Solderability Pb Free 3/66/0 - -

TC Temperature Cycle, -63/150C 500 Cycles 3423100 - -

UHAST Unbiased HAST 130C/85%RH 95 Hours 3423100 - -

VM Visual  Mechanical (per mfg. Site specification) 3498400 - -
WEP Bond Pull Wires 3422810 - -
WES Ball Bond Shear Wires 3422810 - -

- QBS: Qual By Similarity
- Qual Device TLVI061IDBVR 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 opliens based on an activation energy of 0.7eV : 125C/1k Hours, 140C/450 Hours, 150C/300 Hours, and 155C7240 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 : -55C/M25C700 Cycles and -85C/150C/500 Cycles

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

Green/Pb-free Status:

Qualified Pb-Free (SMT) and Green

Tl Qualification ID: 20200211-132947

Qualification Results

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

. QBS QBS QBS
Type # Test Name Condition g;:lz[g);‘;: SS;E Reference: Reference: Reference:
=————— | OPA2990IDR | OPAZ991IDR | OPA2991IDR
HAST A2 Biased HAST 130C/35%RH 96 Hours - 3/2310 - -
UHAST A3 Autoclave 121C/15psig 96 Hours - - - 1770
UHAST A3 Unbiased HAST 130C/35%RH 96 Hours - 3/2310 - -
TC Ad Temperature Cycle -65C/150C 500 Cycles - 3/231/0 - 1770
HTSL AB High Temperature Storage Life 150C 1000 Hours - 3/23100 - -
Precondiion w.155C Dry Bake
sD C3 PB-Free Solderability (4 hrs +/- 15 minutes); PB-Free - - 12210 - -
Solder;
ESD E2 ESD CDM - 250 Volts - 130 - -
ESD E2 ESD HEM - 1000 Volts - 130 - -
LU E4 Latch-Up PerJESD7S - - 1310 1/3/0 -
CHAR E5 Electrical Characterization Per Datasheet Parameters - - 1300 1/30/0 -
* (BS: Qual By Similarity
* Qual Device OPA299%0IDR 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 JESD47 : -55C/125C/700 Cycles and -65C/150C/500 Cycles
Quality and Environmental data is available at TI's external Web site: hitp JAwwwii.com/
Tl Qualification ID: R-CHG-2305-064
Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20231130004.1



Qualification Results

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

HAST AZ Biased HAST 130C 96 Hours - 312310 -
UHAST A3 Autoclave 121Ci15psig 96 Hours - 342310 177
TC A4 Temperature Cycle -65C/50C 500 Cycles - 342310 1770
HTSL AB High Temperature Storage Life 170C 420 Hours - 342310 -
HTOL Bl Life Test 150C 300 Hours - 323110 -
ELFR B2 Early Life Failure Rate 125C 48 Hours - 3/2400/0 -
Lu E4 Latch-Up Fer JESD78 - - 3180 -
CHAR  ES Electrical Characterization Fer ‘:i::ia;he"'t - - 300 -

* (OBS: Qual By Similarity
* Qual Device OPA4980IDR is gualified at MSL1 260C

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

* The following are equivalent HTOL options based on an activaton 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 0.7V : 150C/1k Hours, and 170C/420 Hours

* The following are equivalent Temp Cycle options per JESD47 : -55C/125C700 Cycles and -65C/150C/500 Cycles

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

Tl Qualification ID: R-CHG-2305-066

Qualification Results

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

QBS fo]:1]
Type # Test Name Duration Reference: Reference: n
TLC271CDR | OPA4990IDR | OPAS90IDBVR | SH/4HCS0ZQDRO1 | TCANI044VDROL

QBS Reference: 0BS Reference:

HAST AZ Biased HAST 130C 96 Hours - 32310 - - -
HAST AZ Biased HAST 130C/E5%RH 96 Hours - - 323100 - -
UHAST AZ Autoclave 121C, 2 am 96 Hours - 323151 - - -
UHAST A3 Autoclave 121CilEpsig 96 Hours - - 323100 - -
UHAST A3 Autoclave 121Cil5psig 96 Hours - - - 342310 32310
TC Ad Temperature Cycle -65/150C 500 Cycles - 32310 - - -
TC Ad Temperature Cycle -65CMA50C 500 Cycles - - 3123100 - -
TC Ad Temperature Cycle -65CMA50C 500 Cycles - - - 323100 323110
HTSL  ag HiohTe mpel_';:‘m Storage 170C 420 Hours - 323100 2123110 - .
HTCL Bl Life Test 150C 300 Hours - 32311023 - - -
ELFR B2 Early Life Failure Rate 125C 45 Hours - 1/500/0 - - -
wBs = C1 Ball Shear 76 balls, 3 Wires 1760 - - - -
units min
76 Wires, 3 .
WEFP cz Bond Full units min Wires 1/76/0 - - - -
FD c4 Physical Dimensions Cpk=167 - - - - 3/30/0 313010

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20231130004.1



ESD EZ ESD CDM - 1500 Volts - - 380 - -

ESD Ez ESD COM - 250 Volts 1310 - - - -
ESD E2 ESD HEM - 3000 Volts - - 3910 - -
Lu E4 Latch-Up Per JESDTS - - 3/18/0 3910 - -
CHAR  E5 | Electrical Characterization M'"'TTeﬁ 'pMax - - 3/90/0 3/90/0 - -
Per
CHAR E& Electrical Characterization Datasheet - - 3/90/0 3/90/0 - -
Parameters

QBS: Qual By Similarity
®* (Qual Device TLC271CDR is gualified at MSL1 260C

* Preconditioning was performed for Autoclave, Unbiased HAST, THBE/Biased HAST, Temperawrs 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, 150Cf300 Hours, and 155C/240 Hours
= The fellowing 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 ; -B5C/125CT00 Cycles and -65C/LE0C/AS00 Cycles

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

Qualified Pb-Free{SMT) and Green

Tl Qualification ID: R-NFD-2209-036

[1]-Mechanical damage from mis-handling & test.
[2]-Faulty Bl sockets.
[3]-Faulty Bl sockets.

Qualification Results

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

| Device: QBS Process QBESProduct/Process/
Type Test Name Druration D%ialiqst:l‘;l:'c;ﬁ Reference: Package Reference:
ST | OPA29910QDGKRQL OPA4991QPWRQ1L
HAST AZ Biased HAST 110C/85%RH 264 Hours - - 177
HAST A2 Biased HAST 130C/85%RH 96 Hours - 32310 -
UHAST A3 Autoclave 121C/15psig 96 Hours - 312310 3/231/0
TC Ad Temperature Cycle -65CMA50C 500 Cycles - 3/231/0 1770
HTSL AB High Temperature Storage Life 150C 1000 Hours - - 17450
HTSL AB High Temperature Storage Life 175C 630 Hours - 3135/0 -
HTOL Bl Life Test 150C 300 Hours - - 32310
HTOL Bl Life Test 150C 408 Hours - 3/230i0 -
ELFR B2 Early Life Failure Rate 125C 48 Hours - 3/2397/0 -
Precondition w.155C
S0 C3 FB Solderability Dry Bake (4 hrs +/- 15 - - 116/ -
minutes)

Precondition w.155C

5D c3 PB-Free Solderability Dry Bake (4 hrs +/- 15 - - 111510 -
minutes)
FD c4 Fhysical Dimensions Cpk=167 - - 3300 110

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20231130004.1



0QBS Process QBSProduct/Process/

Qual Device:

Type # Test Name Condition OPA4980IPWR OFA;;EE&QL PS;I::%;E;LEE:
ESD E2 ESD CDM - 1500 Volts - - L3/
ESD EZ ESD HEM - 2000 Volts - 1/3/0 -
ESD EZ ESD HEM - 4000 Vohs - - 17300
LU E4 Latch-Up Per JESDTE - - 1/6/0 3180
CHAR  EB Electrical Distributions Cple-1.67 Room, hot, - - 319010 2090/0

and cold

QBS: Qual By Similarity
Qual Device OPA4990IPWR is qualified at MSL1 260C

-

* Frecondiioning 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 activaton 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 : 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 Envirenmental data is available at TI's external Web site: http:/Awwweti.com/

Tl Qualification 1D: R-CHG-2305-067

Qualification Results

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

Qual QBS ) QBS QBS QBS
Type # Test Name Condition Duration Device: Reference: Eﬁ;g:;ergr:e.l Reference: | Reference: Reference:
TLO62CF | OFPA4990IDR = QDRQ NEGG32F | UCC37322F | OPA2990IDR
HAST AZ Biazed HAST 130C 96 Hours
UHAST A3 Autoclave 121C, 2 atm 896 Hours - 32315 - - 32310 -
UHAST A3 Unbiased HAST 130C 192 Hours - - 32310 - - -
UHAST A3 Unbiased HAST 130C/35%RH 96 Hours - - - - - 32310
TC A4 Temperature Cycle -65/150C 500 Cycles - 32310 312310 - 3/23110 32310
HTSL g '1onTemperamre Sworage 150C 1000 Hours - - - - - 3123100
HTSL  ag | ioh Tempel_'i?;” e Storage 170C 420 Hours - 3023100 3113510 - 32310 -
HTOL El Lifs Test 150C 300 Hours - 22311052 32310 32310 - -
ELFR B2 Early Life Failure Rate 128C 43 Hours - /8000 2/2400/4%3 - - -
Frecondition
w.155C Dry
5D C3 PE Solderability Bake (4 hrs - - - 115/0 - - -
+-15
minutes)

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20231130004.1



FPrecondition
w.155C Dry

SD C3 FPB-Free Solderability Bake (4 hrs - - - 1/15/10
+-15
minutes)
ESD E2 ESD CDM - 250 Volts - - - - - 1/3/0
ESD E2 ESD HEM - 1000 volts - - - - - 173/0
Lu E4 Latwch-Up Fer JESD78 - - 31180 - - - 17310
Per
CHAR EB Electrical Charactzrization Datasheet - 1/30/0 3/90/0 - - - 1/30/0
Parameters

* (B5: Qual By Similarity
* Qual Device TLO62CF is gualified at NOT CLASSIFIED NOT CLASSIFIED

» Preconditioning was performed for Autoclave, Unbiased HAST, THB/Biased HAST, Temperatre 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/450 Hours, 150C300 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 : -5EC/A25C/T00 Cycles and -65C/A50C/500 Cycles

Quality and Environmental data is available at TI's external Web site: hp./fwww.i.com/
Green/Pb-free Status:

Qualified Pb-Free(SMT) and Green

Tl Qualification ID: R-CHG-2108-022

[1]- Discounted - Handling

[2]- Di=counted - Handling

[3]- Discounted - Handling

[4]- Discounted - Test Coverage
[5]- Discounted - Test Coverage

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
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. No license is granted to any other Tl
intellectual property right or to any third party intellectual property right. Tl disdaims responsibility for,
and you will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and
liabilities arising out of your use of these resources.

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