PCN Number:

20230928003.1

PCN Date:

September 29,
2023

Title:

Qualification of FFAB using qualified Process Technology, Die Revision, Datasheet
update and additional Assembly Site/BOM options for select devices

Customer Contact: Change Management team | Dept: Quality Services
Proposed 1% Ship Date: Dec 29, 2023 Estimated Sample | , 5 )3«
Availability:

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

Change Type:

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

L] Mechanical Specification L] ]| Test Site X | Wafer Fab Materials

X| 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
(FFAB, BICOM3XHV) and assembly BOM options (MLA/FMX) and Qualifying TI Chengdu as
additional assembly site for selected devices as 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
SFAB JiBB 150 mm FFAB BICOM3XHV 200 mm

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

Assembly BOM options and Assembly site differences are noted below:

Group 1 BOM Table (FFAB/Process migration plus BOM update):

Current Proposed
Wire type 1.2mil Au 1.0 mil Cu
Mold compound 4209640 4226323
Die attach 4205846 4147858

Group 2 BOM Table (FFAB/ Process migration plus BOM update):

Current Proposed
Wire type 1.3mil Au 1.0 mil Cu
Mold compound 4209640 4226323
Die attach 4205846 4147858

Group 3 BOM Table (FFAB/Process migration plus BOM update):

Current

Proposed

Wire type

1.3mil Au

0.8 mil Cu

Group 4 (FFAB/Process migration plus TI Chengdu as an additional Assembly site) BOM

Table:
Carsem TI Chengdu
Wire type 1.2mil Au 1.0 mil Cu
Mold compound 435370 4224115
Die attach 435143 4207123
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The datasheets will be changing as a result of the above mentioned changes. The datasheet
change details can be reviewed in the datasheet revision history. The links to the revised
datasheets are available in the table below.

I3 TEXAS
OPA17T INSTRUMENTS
SBOS008A — SEFTEMEER 2000 — REVISED SEPTEMBER 2023 www.ti.com

4 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision * (September 2000) to Revision A (September 2023) Page
* Updated the numbering format for tables, figures, and cross-references throughout the document...._..._..___. 1
= Changed data sheet title for Claniy . . e 1
* Added Package Information table, and Typical Application, Device and Documentation Support, and

Mechanical, Packaqging, and Orderable Information sections. ... 1
» Added additional Features bullets and updated several specifications to align with Electrical Characteristics 1
« Changed application bullets to show linked applications. 1
«  Changed Description texXt for Clamty 1
Updated front-page diagram . e 1
o Added pin TUNCHONS taDle e 3
* Changed supply voltage from +22 V (44 V) to 40 V in Absolute Maximum Ralings ... 4
*  Moved operating temperature from Absolute Maximum Ratings to Recommended Operating Conditions ... 4
» Deleted lead temperature from Absolute Maximum Ratings . 4
« Moved junction to ambient thermal information from Absolute Maximum Ratings to Thermal Information 4
» Added ESD Ratings and Thermal Information . 4
« Changed several parameter names for consistency with modern data sheets in Electrical Charactenstics ... 5
*  Updated the format of Electircal Characiensiics e 5
*  Added test conditions to the header of Electrical CharacterisSticCSs ............e oo 5
* Moved test conditions from condition column to the header of Elecirical Characteristics ................c................ 9
* Changed open-loop voltage gain unit from V/imV to dB in Electrical Characteristics ....................................... 5
= Changed large signal voltage gain to open-loop voltage gain in Electrical Characteristics ... 5
* Changed Power Supply parameters no load test condition to 1o = 0 A in Electrical Characteristics ................ 5
+ Updated quiescent current maximum over temperature specification value from 25 mA (typo) to #2 5 mA_____ 5
= Changed supply current to quiescent current in Electrical Charactenstics ... 5
« Added information about integrated overvoltage protection including OPAx206 to Input Protection.._._._......_. 10
* Updated Noise Performance with new products such as the OPAx826, OPAx140, and OPAx210._______..___. 10
* Changed operational amplifier recommendations to reflect new product developments............................... 10

Current New
Product Folder Datasheet Datasheet Link to full datasheet
Number Number
OPA177 SBOSO008 SBOS008A https://www.ti.com/product/OPA177

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:
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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
X No Change X No Change X No Change X No Change

Changes to product identification resulting from this PCN:

Fab Site Information:

C e Chip Site Origin Chip Site Country Code e .
Chip Site Code (20L) (21L) Chip Site City
SH-BIP-1 SHE USA Sherman
FR-BIP-1 TID DEU Freising

Assembly Site Information:

Assembly Site Assembly Site Origin Assemlcn:lgdiountry Assembly City
Carsem CRS MYS Jelapang, Ipoh
TI Chengdu CDA CHN Chengdu
Die Rev:
Current New
Die Rev [2P] Die Rev [2P]
B, D, E A

Sample product shipping label (not actual product label)

(1P) SN74LSOTNSR
(@) 2000  (» 0336

TEXAS
INSTRUMENTS Ga
MADE IN: Malaysia
2DC: d

MSL '2 /260C/1 YEAR|SEAL DT 31T)LOT: 3959047MLA
MSL 1 /235C/UNLIM |03/29/04

4W)TKY(1T)7523483812
OPT:

ITEM: 39 b A% 22,») REV: 0033317
BL: 54 (L)70:1750

Product Affected:

Group 1 Device list (FFAB/Process migration plus BOM update):

| OPA2277U | OPA2277U/2K5 | OPA277U | OPA277U/2K5

Group 2 Device list (FFAB/Process migration plus BOM update):

| OPA177GS | OPA177GS/2K5 | OPA177GS/2K5E4 | OPA177GS/2K5G4

Group 3 Device list (FFAB/Process migration plus BOM update):
| oPA2277P | oPA2277PA

Group 4 Device list (FFAB/Process migration plus TI Chengdu Assembly site):
[OPA2277AIDRMT]

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

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

Test Name / Condition Qg:;gze:]i,ﬁe: QBs Fm;:::;]?;ference: QBS Pn::::sz :Illlz}ferenue:
HTOL Life Test, 100C B 300 Hours - - -
HTOL Life Test, 150C 300 Hours - 3723100 3723140
HEM ESD - HEM 2000V 1/3/0 31970 1/3/0
HEM ESD - HEM 2500V 1/3/0 31970 1/3/0
HEM ESD - HEM 3000V 11310 3/8/0 14310
HEM ESD - HEM 4000V 1/3/0 - -
CDM ESD - CDM 1000V 1/3/0 31970 1/3/0
COM ESD - CDM 1500V 11310 - -
Lu Latch-up Per JESDTS, Class 2 1/6/0 1/6/0 11610
L Latch-up Per JESD7S, Class 1 1/6/0 31180 160
ED Electrical Characterization Per Datasheet Parameters 1/30/0 3/90/0 3/90/0
HAST Biased HAST, 130C/85%RH 96 Hours - 3723100 3723140
HTSL High Temp Storage Bake 170C 420 Hours - 323100 323140
TC Temperature Cycle, -85/150C 500 Cycles 1770 323100 323140
THE Biased Temperature and Humidity, 85C/85%RH 1000 Hours - - -
UHAST Unbiased HAST 130C/85%RH 96 Hours - 323110 3123110

- Preconditioning was performed for Auteclave, Unbiased HAST, THE/Biased HAST, Temperature Cycle, Thermal Shock, and HTSL, as applicable
B -Tj of device at 150C

- The following are equivalent HTOL options based on an activation energy of 0.7eV : 125CHM1k Hours, 140C/450 Hours, 150C/300 Hours, and 155C/240 Hours
- The following are equivalent HTSL opfions based on an activation energy of 0.7V ; 150C/1k Hours, and 170C/420 Hours

- The following are equivalent Temp Cycle options per JESD4T : -55CHM25C700 Cyeles and -65C/150C500 Cycles

Quiality and Environmental data is available at T's external Web site: hitp2/fwaww fi com/

Green/Pb-free Status:

Qualified Pb-Free (SMT) and Green

T Qualification [D: 20210621-140618

Qualification Results

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

_ Qual Devi QBES Reference: QBS Reference:
- - 32310

HAST AZ Biased HAST 130C/85%RH 96 Hours
HAST A2 Temperature Humidity Bias 85C/85%RH 1000 Hours - 32310 -
UHAST A3 Unbiased HAST 130C/85%RH 96 Hours - 32310 3/231/0
TC Ad Temperature Cycle -65CMA50C 500 Cycles - 32310 3723110
HTSL AB High Temperature Storage Life 170C 420 Hours - 32310 2/2310
HTOL Bl Life Test 100(:'“ 300 Hours - 17770 -
HTOL B1 Life Test 150C 300 Hours - 323110
ESD E2 ESD CDM - 5000 Volts 1/3/0 1/3/0 1/30
ESD E2 ESD HEM - 2000 Volts 130 1/3/0 1/3/0
LU E4 Latch-Up Per JESD78 - 1/3/0 1/6/0 1/6/0
CHAR E5 Electrical Characterization Fer Daiasheet - 1/30/0 1/30/0 3/90/0
A Tj-150C

& (BS: Qual By Similarity

* Qual Device OPA27TU is qualified at M5L2 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 0.7eV - 125C/1k Hours, 140C/420 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 JAwww i com/

Tl Qualification ID: R-NPD-2110-076
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Qualification Resulis

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

0BS Package BS Package QBS Package QBS Package
Type Test Name Conditi == Qual Device: z Reference: Reference: Reference: Reference:
MSPAIDF2132IRHER | LM6362SDODRRROL
OPA20TID
96 -

HAST | A2 | Biased HAST | 130CHS%RH | Lov - - 3230 | 30 | 3R3L0 - 32310
UHAST | A3 Auoclsve | 121CH5psig | 20 - - - - - 3310 - 32310 -
UHAST | A3 | Unbiases HAST | 130Cms%RH | 25 1770 - 3230 | 30 | 3R3L0 - 32310 - 32310
T© | M TE’“g:E'I‘:“"E B5C50C C;Egs 1770 1770 EEL) IO 310 3L EEL) 1230 32310
High
HTSL | A | Temperamre 150¢ 2o - - EEL) . - - . . .
Swrage Life
High 420
HTSL | A6 | Temperawre 170C o - - - 32300 | 3230 - - - 32310
Sorage Lik ours
High =00
HTSL AB Temperature 175C Hours - - - - - - 3z3n - -
Swrage Life
} 1000
HTOL | B1 Life Test 1250 o - - 32310 - - - - - -
HTOL | B1 Life Test 150C oo - - - 32300 | 3230 - - - 32310
) 408
HTOL | B1 Life Test 150C - - - - - - 17 - -
Hours
EsD | E2 E£50 COM - b 140 130 1130 120 130 - - - 0
s00 ,
EsD | E2 £50 COM - o 140 130 - - - - - -
1000
EsD | E2 ESD HBM - o - 130 1130 130 130 - - - 30
2000 ,
EsD | E2 ESDHBM - 20 - 130 - - - - - - -
| e Latch-Up Per JESDTS - 130 130 1610 160 130 - 160 - 127360
Eecrical Per
cHaR | g5 | Emcrca Datashest - - 1300 3900 31900 1300 - - - 3010
ACENZANON | Parameters

QBS: Qual By Similarity
* Qual Device OPA227TAIDRMT 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 : 125CM1k 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 170C420 Hours

The following are equivalent Temp Cycle options per JESD4T - -55C125C/700 Cycles and -§5C/150C/500 Cycles

Quality and Environmental data is available at Tl's external Web site: hipfesrati comi
T Qualification ID: R-NPD-2206-109

Qualification Results

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

QBS QBS 0BS QBS QBS QBS QBS QBS QBS Q8BS QBS
Qual Process Process Package Package Package Package Package Package Package Package process
Test Name Condition Duration Device: Reference: | Reference: | Reference: | Reference: | Reference: | Reference: | Reference: Reference: | Reference: | Reference: | Reference:

OPAZ27TP
OPA202ID | INAE28ID | L233DNE | LT1013CP | NES332F | TLC339IN | TS12A4514F  UCC37322P | SES53F | SN10457T1P | OPAZ20TID

a8

HAST Az Biased HAST 130C83%RH Hours 323110 32310 - - 32310 - - - - - 323110
UHAST A3 Autoclave 121C/15psig Hgsrs 32310 - - 32310 7o 32310 323190 32310 -
UHAST A3 UnbiasedHAST 130CE3%RH % 1770 30 3230 . . . . . . . - 32310

Tc Al TE'“CF“I ure -65CI30C C;EI‘;S 17T 32310 32310 32250 32310 - 32310 1770 32310 32310 323110 32310
High
HTSL A6 Temperawrs 150C Jgon 30 3230 . . . . . . . - -
Storage Life
High
HTSL A5 Temperawre 170C i 32310 - - 32310 177 37310 - - 310
Storage Life
High
HTSL Af Temperature 175C Hsnul.ﬁs - - - - - - - - - 3113390 311350 [l ]
Storage Life
WTOL  B1 Lie Test 125¢ 1000 32310 32310 . . . . . . . - -
Hours
WTOL  B1 Lie Test 150C o 32310 . . . 32310 . . . . - 32310
PE-Free 8 Hours
D ar O . 3466/0 . 316610 306610 . 30660 304510 3450 -
Physical
D ca  phwEeE Cpke1 67 . . . . . . . . . . 3300 3300 -
ESD | E2 ESD COM - fiod 130 30 130 - - - - - - - - 130
ESD | E2 ESD COM - o 130 . - - - - - - - - - -
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QBs QBS QBS QBS QBS QBS QBS QBS QBs QBS QBS
Qual Process Process Package Package Package Package Package Package [=10=T Package process
Type Test Name Condition Device: | Reference: | Reference: | Reference: | Reference: | Reference: | Reference: | Reference: | Reference: | Reference: | Reference: | Reference:
OPA22TTP
OPAZ0ZID | INASZBID | L233DNE | LT1013CP | NE5332P | TLC333IN | I512A4314P | UCC37322F | SESSIF | SM104371F | OPA207ID
EsD EZ - £ - -

1000

ESD HEM Vakts 130 3900 s - - - - - - 130
2000 .
ESD E2 ESD HEM Valts 130
Lu E4 Lach-Up Per JESD7E - 130 41218 L0 - - - - - - - - 130
; Per
5 Electrical ; ; ; ’
CHAR BE5  characterizaion  Damsheet - 1300 30010 2/0040 - - - - - - 39010 - 130/

Parameters

* QBS: Qual By Similarity
» Qual Device OPAZ2TTP is ualified at NOT CLASSIFIED (Mi&)

* 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 an 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 Emvironmental data is available at TI's external Web site: hatpitwswti.com/

Tl Qualification ID: R-NPD-2206-107

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. Nolicense is granted to any other Tl
intellectual property right or to any third party intellectual property right. Tl disdaims responsi bility 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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