PCN Number: | 20181004002.2 | PCN Date: | Oct 11, 2018

Title: Transfer of select LFAST devices from GFAB to SFAB Wafer Fab site

Customer Contact: PCN Manager \ Dept: Quality Services
Proposed 1% Ship Date: | Apr 11, 2019 =L Date provided at
Availability: sample request.

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

NEEEN

NE RN

Wafer Fab Site Wafer Fab Materials Wafer Fab Process

HNEE N

Part number change

PCN Details

Description of Change:

This change notification is to announce the transfer of select LFAST devices from GFAB to the SFAB
(SH-BIP-1) Wafer Fab site for the selected devices listed in the “Product Affected” section.

Current Fab Site New Fab Site
Current Fab Process Wafer New Fab Process Wafer
Site Diameter Site Diameter
GFAB6 LFAST 150 mm SH-BIP-1 LFAST 150 mm
GFABS8 LFAST 200 mm SH-BIP-1 LFAST 150 mm

GFABG6 Die Metallization
Al/1%Si

GFABS8 Die Metallization
TiwW/Al 0.5%Cu

SH-BIP-1 Die Metallization
TiW/Al 0.5%Cu

Qual details are provided in the Qual Data Section.

Reason for Change:

Greenock, Scotland (GFAB) Wafer Fab site closure.

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

None

Changes to product identification resulting from this PCN:

Current:

Current Chip Site | Chip Site Origin Code (20L) | Chip Site Country Code (21L) | Chip Site City
GFAB6 GF6 GBR Greenock
GFABS GF8 GBR Greenock

New Fab Site:
New Chip Site Chip Site Origin Code (20L) | Chip Site Country Code (21L) Chip Site City
SH-BIP-1 SHE USA Sherman

Sample product shipping label (not actual product label)

(17) SN74LSO7NSR
(@) 2000 (o 0336

31T)LOT: 3959047MLA
4W) TKY (1T) 7523483S12
(P)

TEXAS
INSTRUMENTS Ga
MADE IN: Malaysia
2DC: 24Q:

MSL '2 /260C/1 YEAR|SEAL DT
MSL 1 /235C/UNLIM |03/29/04
OPT:

LBL: 5A (L)T0:1750

Product Affected:

‘ LM4040QAIM3-2.5/NOPB ‘ LM4041QCIM3-1.2/NO ‘ LM4050QAIM3-2.0/NOPB ‘ LM4050QBIM3-5.0/NOPB

Texas Instruments Incorporated PCN# 20181004002.2



mailto:PCN_ww_admin_team@list.ti.com

LM4040QAIM3X2.5/NOPB

LM4041QCIM3-ADJ/NO

LM4050QAIM3-2.5/NOPB

LM4050QBIM3-8.2/NOPB

LM4040QBIM3-2.5/NOPB

LM4041QDEM3-1.2/NO

LM4050QAIM3-4.1/NOPB

LM4050QCEM3-10/NOPB

LM4040QBIM3X2.5/E7002932

LM4041QDEM3-AD]/NO

LM4050QAIM3-8.2/NOPB

LM4050QCEM3-2.0/NOPB

LM4040QBIM3X2.5/NOPB

LM4041QDIM3-1.2/NO

LM4050QAIM3X4.1/NOPB

LM4050QCEM3-2.5/NOPB

LM4040QCEM3-2.5/NOPB

LM4041QDIM3-AD]/NO

LM4050QBEM3-10/NOPB

LM4050QCEM3-4.1/NOPB

LM4040QCEM3-3.0/NOPB

LM4041QEEM3-1.2/NO

LM4050QBEM3-2.0/NOPB

LM4050QCEM3-5.0/NOPB

LM4040QCIM3-2.5/NOPB

LM4041QEEM3X-1.2NO

LM4050QBEM3-2.5/NOPB

LM4050QCEM3-8.2/NOPB

LM4040QCIM3X2.5/NOPB

LM4041QEIM3-1.2/NO

LM4050QBEM3-4.1/NOPB

LM4050QCEM3X10/NOPB

LM4040QDEM3-2.5/NOPB

LM4050QAEM3-10/NOPB

LM4050QBEM3-5.0/NOPB

LM4050QCEM3X2.0/NOPB

LM4040QDEM3-3.0/NOPB

LM4050QAEM3-2.0/NOPB

LM4050QBEM3-8.2/NOPB

LM4050QCEM3X2.5/NOPB

LM4040QDIM3-2.5/NOPB

LM4050QAEM3-2.5/NOPB

LM4050QBEM3X10/NOPB

LM4050QCEM3X4.1/NOPB

LM4040QDIM3X2.5/NOPB

LM4050QAEM3-4.1/NOPB

LM4050QBEM3X2.0/NOPB

LM4050QCEM3X5.0/NOPB

LM4040QEEM3-2.5/NOPB

LM4050QAEM3-5.0/NOPB

LM4050QBEM3X2.5/NOPB

LM4050QCEM3X8.2/NOPB

LM4040QEEM3-3.0/NOPB

LM4050QAEM3-8.2/NOPB

LM4050QBEM3X4.1/NOPB

LM4050QCIM3-2.0/NOPB

LM4040QEIM3-2.5/NOPB

LM4050QAEM3X10/NOPB

LM4050QBEM3X5.0/NOPB

LM4050QCIM3-4.1/NOPB

LM4040QEIM3X2.5/NOPB

LM4050QAEM3X2.0/NOPB

LM4050QBEM3X8.2/NOPB

LM4050QCIM3-5.0/NOPB

LM4041QAIM3-1.2/NO LM4050QAEM3X2.5/NOPB LM4050QBIM3-10/NOPB LM50QIM3/NOPB
LM4041QBIM3-1.2/NO LM4050QAEM3X4.1/NOPB LM4050QBIM3-2.0/NOPB LM50QIM3X/NOPB
LM4041QCEM3-1.2NO LM4050QAEM3X5.0/NOPB LM4050QBIM3-2.5/NOPB LM60QIM3/NOPB
LM4041QCEM3-AD]/NO LM4050QAEM3X8.2/NOPB LM4050QBIM3-4.1/NOPB LM60QIM3X/NOPB

LM4041QCEM3X-1.2NO

LM4050QAIM3-10/NOPB

Automotive New Product Qualification Summary

{As per AEC-Q100 and JEDEC Guidelines)

SFAB Process qualification LFAST - SLFMCG60AZS- LMG60OQIM3X/NOPE
Approve Date 26-Sept-2018
Product Attributes

Attributes

Automotive Grade Level

Qual Device: LME0QIM3IX/NOPB

1

QB35 Device: LMA041QCEM3-1.2NO

1

Operating Temp Range

-40°C to +125°C

-40°C to +125°C

Product Function
Die Attributes
Wafer Fab Supplier

Analog Qutput Temperature Sensor

SFAB

Automotive Shunt Voltage Reference

SFAB

Die Revision

A

B

Assembly Site TIEM TIEM
Package Type S0T-23 S0T-23
Package Designator DBZ DBZ

BalllLead Count

3

3

- Qual Devices qualified at LEVEL1-260CG: LME0QIMIXNOPE

Texas Instruments Incorporated

PCN# 20181004002.2




Type

Test Spec

55

Lot Lot

Qty
Test Group A — Accelerated Environment Stress Tests
JEDEC J-STD-020

Qualification Results
Data Displayea as: Mumber of lots / Total sample size / Total failed

Test Name [ Condition

Duration

Qual Device:
LMEOQIM3X/NOPE

QBS Device:
LM4041QCEM3-1.2NO

B100 and B108

ie Fabrication Reliabili

Test

Completed Per Process

PC Al JESD22.A113 3 77 Preconditioning Level 1-260C 323110 323140
HAST | A2 JEDE{;JESDEZ_ 3 77 | Biased HAST, 130C/85%RH 96 Hours 3231410 231410
JEDEC JESDZ22-
AC A3 4102 3 7 Autoclave 121C 98 Hours 3230 H2310
JEDEC JESD22-
TG A4 | A104 and Appendix 3 Tr Temperature Cycle, -65M150C 500 Cycles 32310 323140
3
TC-BP | A4 MIL-STDE53 1 30 | PostT CycleBond Pull Wi 330/0
Method 2011 o5t Temp. CycleBond Pu ires -
JEDEC JESD22-
PTC AB A0E 1 45 Power Temperature Cycle 1000 Cycles MiA MIA
JEDEC JESD232-
HTSL A 4103 1 45 High Temp. Storage Bake, 150C 1000 Hours 32310 JH2310
Test Group B — Accelerated Lifetime Simulation Tests
HTOL | B1 JEDE{;:[;SDEZ_ 3 77 | Life Test, 125C 1000 Hours 3231410 323140
ELFR | B2 AEC Q100-008 3 800 | Early Life Failure Rate, 150C 24 Hours - 3/2400/0
NWM Endurance, Data Retention,
ECOR B3 AEC Q100-005 3 77 - . - i MiA
and Operational Life
Test Group C — Package Assembly Integrity Tests
Bond Sh Cpk=1.33,
WBS | G1 | AEC Q100001 1 | 3o | BondsShear(Cpik=1.33, Wires - 113000
Ppk=1.87)
WBS | C1 AEC Q100-001 1 30 | Bond Shear(Cpk=1.67) Wires - 143000
WEBEP | C2 MIL-STDE53 1 30 | Bond Pull (Cpk=1.67 Wi 143000
Method 2011 end Pull (Cpk=1.87) ires -
JEDEC JESD22- -
S0 G3 1 15 | Solderability Pb - 111510
B102
JEDEC JESDZ22-
S0 C3 1 18 | Solderability Pb free - 11510
B102
JEDEC JESD22-
PO c4 3 10 Physical Dimensions (Cpk=1.67) - - 33010

Completed Per Process

Technology Requirements

EM o JESDE ” ” Electramigration - Technology Reguirements | Technology Requirements
Time Dependant Dielectric Completed Per Process Completed Per Process
TODB | D2 JESD35 - - -- ) )
Breakdown Technology Requirements | Technology Requirements
N . Completed Per Process Completed Per Process
HCI 03 JESDED & 28 - - Hot InjectionCarrier - . .
Technology Requirements | Technology Requirements
NETI Da MNegative Bias Temperature Completed Per Process Completed Per Process
- - - Instability - Technology Requirements | Technology Requirements
. 0s : : : Stress Migration _ Completed Per Process Completed Per Process

Technology Requirements

Test Group E — Electrical Verification Tests

HEM | E2 | AEC Q100-002 1 | 3 | ESD-HBEM 2500 V/ 390 3900
COM | E3 | AEC Qi00-011 T | 3 | £50-COM 500 V 350 3900
LU |E4| AEC Qi00-004 T & [ Latchup {Per AEC Q100-004) 51610 -
ED | E5 | 4EC Qioo-008 3 | 30 | Electrical Distributions Cph=1.67 Room, 349010 3/90/0
Hot, & Cold Test
i o e

(per avtomotive
requirements)
(per mfg. Site
specification)

M - - Manufacturability (Auto Assembly) Pass Pass

M - - Manufacturability (Wafer Fab) Pass Pass

A1 (PC): Preconditioning:

Performed for THE, Biased HAST, AC, uHAST, TC & PTC samples, as applicable.
Ambient Operating Temperature by Automotive Grade Level:

Grade0 (or E): -40°C to +150°C

Grade 1 (orQ):-40°C to +125°C

Grade?2 (or T): -40°C to +106°C

Grade3 (orl): -40°C to +85°C

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

Room/Hot: THB / HAST, TC / PTC, HTSL, ELFR, ESD & LU

Room: ACGUHAST

Green/Pb-free Status:

Qualified Pb-Free(SMT) and Green

Texas Instruments Incorporated PCN# 20181004002.2



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

SFAB Process qualification LFAST - SLFMC404012BZS- LM4041QCEM3-1.2NO
Approve Date 2-Oct-2018
Product Attributes

Qual Device: LM4041QCEMI-1.2N0

Automotive Grade Level 1

Operating Temp Range -40°C to +125°C

Product Function Automotive Shunt Voltage Reference
Wafer Fab Supplier SFAB

Die Revision B

Assembly Site TIEM

Package Type 50723

Package Designator DBZ

BalliLead Count 3

- Quasl Devices qualified at LEVEL1-260CG: LM4041QCEM3-1.2N0
Qualification Results

Data Displayed as: Mumber of lots / Total sample size / Total failed
Min

55/ S . Qual Device:
Type # Test Spec Lot o Test Name | Condifion Duration LM4041GCEM3-1 2NO
Oty
Test Group A — Accelerated Environment Stress Tests
JEDEC J-5TD-020 I ;
PC A1 JESD22-4113 3 7T Preconditioning Lawel 1-260C 323150
HAST | A2 JEDEE1J1E{|SD22- 3 T Bizsad HAST, 130C/85%RH 96 Hours 3723100
AC A3 JEDEE1JQE25D22- 3 T Autoclave 121C 96 Hours 3723100
JEDEC JESDE2-
TC A4 | A104 and Appendix 3 T Temperature Cycle, -65/150C 500 Cycles 3723100
3
MIL-STDEE3 ; .
TC-BP | A4 Methad 2011 1 30 Paost Temp. Cycle Bond Pull Wires 38050
JEDEC JESDR22-
PTC A 4105 1 45 Power Temperature Cycle 1000 Cycles MIiA
JEDEC JESD22-
HTEL ats 4103 1 45 High Temp. Storage Bake, 150C 1000 Hours 3723100
Test Group B — Accelerated Lifefime Simulation Tests
HTOL B1 JEDEE1JQEBSD22- 3 T Life Test, 125C 1000 Hours 3723100
ELFR B2 AEC Q100-008 3 800 | Eary Life Failure Rate, 150C 24 Hours 27240000
EDR B3 AEC Q100005 3 77 | VM E”d”r.anm' P‘Et& Retentan, - MIA
and Cperational Life

Texas Instruments Incorporated PCN# 20181004002.2



Test Group C — Package Assembly Integrity Tests

WBS | 1 AEC Q100-001 1 30 Bond Shear(Cpk=1.33. Wi 1/30/0
Ppk=1.67) res =
WBS Cc1 AEC Q100-001 1 30 Bond Shear(Cpk=1.67) Wires 143000
WEBP c2 MIL-=TDE83 1 30 Bond Pull {Cpk=1.67 Wi 143000
Mathad 2011 ond Pull (Cp 8T ires fhil
JEDEC JESD22-
5D c3 1 15 Solderability Pb 1/15/0
B102
JEDEC JESD22-
5D c3 1 15 Soldersbilty Ph free 111510
B102
PD 4 JEDEC JESD22- 3 10 Physical Di i Cpk=1.67 3430/
B100 and B108 yeical Dimensions {Cpk=1.67) - it
Test Group D — Die Fabrication Reliability Tests
§ ) Completed Per Process
EM o1 JESDE1 - - Elect t -
ramigration Technology Requirements
Time Dependant Dielectrc Completed Per Process
TDDB o2 JESD3E - - -
Breakdown Technology Requirements
HCI C3 JESDE0 & 28 Hot Injection Cam Completed Per Pocess
- ” nisctian Lamer - Technology Requirements
NETI D4 Megative Bias Temperature Completed Per Process
Instability Technology Requirements
. ) Completed Per Process
5M [nl:] - - - St Migrati -
ress Migratan Technology Requirements
Test Group E — Electrical Verification Tests
HBM E2 AEC Q100-002 1 3 ESD - HBM 2500 W 35800
CDM E3 AEC Q100011 1 3 ESD-CDM 1500 v 3800
LU E4 AEC Q100004 1 [ Latch-up [Per AEC Q100-004) 212
§ L Cpk=1.67 Room, .
ED ES AEC Q100008 3 30 Electrical Distributions Hot. & Cold Test 3/80/0
Acd ests
MQ Manufacturability (Auto Assemb [per autamotive P
- - nufacturabiliy (Au mibhy) requirements) =i
MQ Manufacturabili far Fab [per mig. Site P
- - nufacturabilty (Wafer Fab) =pecification) =i

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 to #150°C
Grade 1 {or Q) 40°C to +125°C
Grade 2 (or T -40°C to #105°C
Grade 3 [or I} : 40°C to +85°C

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

RoomiHot/'Cold : HTOL, ED

RoomiHot : THB / HAST, TC / PTC, HTSL, ELFR, ESD & LU

Room : AGUHAST

Green/Pb-free Status:
Quslified Pb-Free{SMT) and Green

Automotive New Product Qualification Summary

(As per AEC-Q100 and JEDEC Guidelines)

SFAB Process qualification LFAST-CCR - SLFMC405050CZS- LM4050QAEM3-5.0/NO

Aftributes

Approve Date 26-Sept-201
Product Attributes

Qual Device LM4050QAEM3-5.0/NO

QBS5 Device: LM4041QCEM3-1.2NO

Automotive Grade Level

1

1

Operating Temp Range

-40°C to +125°C

-40°C to +125°C

Product Function
Die Attributes
Wafer Fab Supplier

Analog Qutput Temperature Sensor

SFAE

Automotive Shunt Voltage Reference

SFAB

Die Revision

A

B

Package Attributes

Assembly Site TIEM TIEM
Package Type S0T-23 S0T-23
Package Designator DBZ DBZ
Ball/Lead Count 3 3

- Qual Devices qualified at LEVEL1-260CG: LM4050QAEM3-5.0/NO

Texas Instruments Incorporated

PCN# 20181004002.2




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

= . Qual Device: QES Device:
T # Test Spec Test N I Condifi Durafi
b s sstiame fLendifion Hratien LM40S0GQAEM3-5.0/NO LM4041 QCEM3-1.2NO
Test Group A — Accelerated Environme
JEDEC J-5TD-020
PC A1 JESDI2-4113 3 T Preconditioning Level 1-260C 348000 323100
JEDEC JESDZ22- ] ] ] ]
HAST A2 2110 3 T Biazed HAST, 130C/IB5%RH 56 Hours 3231/0 2023110
AC A3 JEDE{;1J0E25D22_ 3 T Autoclave 121C 56 Hours - 3023100
JEDEC JESD22-
TC A4 | A104 and Appendix 3 T Temperature Cycle, -65/150C 500 Cycles 323170 372310
3
MIL-STDEE3 ] ]
TC-BP Ad Method 2011 1 30 Post Temp. Cycle Bond Pull Wires - 3800
JEDEC JESDZ22-
PTC AR 4105 1 45 Power Temperature Cycle 1000 Cycles MrA A
JEDEC JESD22-
HTSL AL A103 1 45 High Temp. Storage Bake, 150C 1000 Hours - 2023110
Test Group B — Accelerated Lifetime Simulation Tests
JEDEC JESDZ2-
HTOL B1 A108 3 T Life Test, 125C 1000 Hours 323170 323110
ELFR B2 AEC Q100-008 3 800 | Early Life Failure Rate, 150C 24 Hours - 3/2400/0
EDR | B3 | AECQ100-005 3 | 77 | VM Endurence, Dats Retention, - NiA A
and Operational Life
Test Group C — Package Assembly Integrity Tests
Bond Shear(Cpk=1.33, § .
WEBS (s} AEC Q100-001 1 30 W - 1/30i0
Ppk=1.67) =
WEBE (s} AEC Q100-001 1 30 Bond Shear(Cpk>1.67) Wires - 1/30/0
MIL-STDEE3 ) .
WEBP c2 Method 2011 1 30 Bond Pull (Cpk=1.67) Wires. - 1/30/0
5D o] JEDEC JESDZZ- 1 15 Soldersbilt Pb 1i15i0
5102 aldersbility - f15i
JEDEC JESDZ22-
ED C3 1 15 Solderability Pb free - 1i15i0
B102
JEDEC JESDZ22- . . . "
PD T4 5100 and 5108 3 10 Physical Dimensions (Cpk=1.67) - - 303000
Test Group D — Die Fabrication Reliability Tests
M o1 JESDE1 Electromiarati Completed Per Process Completed Per Process
” ) ramigratian - Technology Requirements | Technology Requirements
Time Dependant Dielectrc Completed Per Process Completed Per Process
TODB o2 JESD35 - - -
Breakdown Technology Requirements | Technology Requirements
Lo oa JESDED & 25 B - Hot Injection Camer _ Completed Per Emmss Completed Per Ffrooess
Technology Requirements | Technology Requiremeants
NETI o4 Megsative Bias Temperature Completed Per Process Completed Per Process
h ° h In=stability - Technology Requirements | Technalogy Requiremants
oM o5 =t Migrati Completed Per Process Completed Per Process
) ” ) ress Mgration - Technology Requirements | Technology Requiremants
Test Group E — Electrical Verificafion Tests
HEM E2 AEC Q100-002 1 3 ESD - HEM 2500 WV 3585 14370
CDOM E3 AEC Q100011 1 3 ESD - COM 1800 W 21970 11370
Lu E4 AEC Q100-004 1 ] Latch-up {Per AEC Q1100-004) 371810 11670
. N Cpk=1.67 Room, . .
ED ES AEC Q100-009 3 30 Electrical Distributions Hat, & Cold Test 2/90/0 3790/0
n difional Tests
- [per automotive
MQ - - Manufacturability (Auto Assembly) requirements) Pass Pazs
- (per mfg. Site
MO - - Manufacturabilty (Wafer Fab) <pecification) Pazs Pazs

A1 [PC): Preconditioning:
Perfomned for THB, Bissed HAST, AC, uHAST, TC & PTC samples, as applicable.
Ambient Operating Temperature by Automotive Grade Level:

Grade 0 {or E}: 40°C to +160°C

Grade 1 (or Q) -40°C to +125°C

Grade 2 (or T): -40°C to +105°C

Grade 3 (or | : 40°C to +85°C

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

RoomfHot : THE / HAST, TC 7 PTC, HTSL, ELFR, ESD & LU

Room : AGIUHAST

Green/Ph-free Status:

Qualified Pb-Free(SMT) and Green

Texas Instruments Incorporated PCN# 20181004002.2



For questions regarding this notice, e-mails can be sent to the regional contacts shown below,
or you can contact your local Field Sales Representative.

Location E-Mail

USA PCNAmericasContact@list.ti.com
Europe PCNEuropeContact@list.ti.com
Asia Pacific PCNAsiaContact@list.ti.com
Japan PCNJapanContact@list.ti.com

Texas Instruments Incorporated PCN# 20181004002.2
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