PCN Number: | 20240605000.2 PCN Date: | 200° 0>

Title: Add Cu as Alternative Wire Base Metal for Selected Device(s)

Customer Contact: | Change Management team | Dept: | Quality Services

Proposed 1% Ship Date: | December 02, 2024 SR reques_ts July 05, 2024
accepted until:

*Sample requests received after July 05, 2024 will not be supported.

Change Type: |

Assembly Site

Design

Wafer Bump Material

Assembly Process

Data Sheet

Wafer Bump Process

Assembly Materials

Part number change

Wafer Fab Site

Mechanical Specification

Test Site

Wafer Fab Material

Packing/Shipping/Labeling

Test Process

Wafer Fab Process

PCN Details

Description of Change:

Texas Instruments is pleased to announce the qualification of new assembly material set to add
Cu as an additional bond wire option for devices listed in “Product affected” section below.
Devices will remain in current assembly facility and piece part changes as follows:

Material

Current*

Proposed

Wire type

0.96mil Au, 1.0mil Cu

0.8mil Cu

Note: * - Au wire: Die to die bonding, Cu wire: Die to leadframe

Reason for Change:

Continuity of supply.

1) To align with world technology trends and use wiring with enhanced mechanical and

electrical properties

2) Maximize flexibility within our Assembly/Test production sites.
3) Cu is easier to obtain and stock

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 <] No Change </ No Change

Changes to product identification resulting from this PCN:
None
Product Affected:

ISO1540QDRQ1 1SO1640BQDRQ1 ISO6720FBQDRQ1 ISO6721FBQDRQ1

I1SO1541QDRQ1 ISO6720BQDRQ1 I1SO6721BQDRQ1 UCC5350SBQDRQ1

Texas Instruments, Inc.

TI Information - Selective Disclosure

PCN# 20240605000.2




Qualification Report
Automotive Qualification Summary
(As per AEC-Q100 and JEDEC Guidelines)
Approve Date 01-May-2024

Product Attributes

Qual Device: QBS Package Reference: QBS Package Reference: QBS Process Reference: QBS Product Reference:
Attributes ISO6721RBQDRQL 15067218QDRQL TLV9022QDRQL UCC235130DWYQL 1S01640QDWRQL
Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range (C) -40to 125 -40 to 125 -40to0 125 -40 to 125 -40to 125
Product Function Interface Interface Signal Chain Power Management Interface
Wafer Fab Supplier RFAB, RFAB MH8, MH8 RFAB RFAB, RFAB RFAB, RFAB
Assembly Site MLA MLA MLA TAl MLA
Package Group S0IC soIC - soIC soIC
Package Designator D D D DWY DwW
Pin Count 8 8 8 6 16

QBS: Qual By Similarity
Qual Device ISO6721RBQDRQ1 is qualified at MSL2 260C

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

5 - QBS Package QBS Package QBS Process QBS Product
Min Qual Device: Refe! : Ref = Ref 2 Refi .
Tym Test Sm: Lot L‘x‘ Test Name Conditi Durati eference: eference: eference: leference:
Quy ISO6721RBQDROL | c06721BQDRQL 022Q0DRQ1 | UCC23513QDWYQL | 1S01640QDWRQ1L

Test Group ccelerated Environment Stress Tests
JEDEC J-
STD-020 &
PC Al JESD22- 3 Tr Preconditioning | MSL1 260C - - No Fails Mo Fails - -
All3
JEDEC 06
HAST AZ JESD22- 3 7 Biased HAST 130CB5%RH H 32310 32310 - -
ours
All0
JEDEC
JESD22- a6
ACIUHAST | A3 Al02/JEDEC | 3 TF Autoclave 121C15psig Haurs - 32310 - - -
JESD22-
All8
JEDEC
JESD22- 96
AC/UHAST | A3 Al02/JEDEC | 3 77 Unbiased HAST | 130C/B5%RH H - - 32310 - -
ours
JESD22-
All8
<50%
TC-SAM Ad - 3 3 Post TC SAM delamination |~ - 1120 - - -
JEDEC High 1000
HTSL AB JESD22- 1 45 Temperature 150C Haurs - - 3/135/0 - -
A103 Storage Life
JEDEC High s00
HTSL AB JESD22- a 45 Temperature 176C Hours - 3/1350 - - -
Al103 Storage Life

JEDEC
HTOL Bl JESD22-

Al08

AEC Q100-
ELFR B2 008

AEC Q100-
WBS C1 Qo1
WBP c2 MIL-5TD883

Method 2011

Texas Instruments, Inc.

3

3

IT

800

Test Group C - Package Assembly Integrity Tests

30

Life Test

Early Life
Failure Rate

‘Wire Bond
Shear

‘Wire Bond Pull

125C 1000 .
Hours
48

125¢ Hours

Minimum of 5
devices, 30

> Wires 1/30/0
wires
Cpk=167
Minimum of 5
devices, 30
wiras Wires 1/30/0
Cpk>167

TI Information - Selective Disclosure

32310

3/22800

3/2280

3/2310

3/90/0

3/90/0

Test Group B - Accelerated Lifetime Simulation Tests

3/2310 -

3/2400/0 -

- 1/30/0

- 1/30/0

PCN# 20240605000.2



| Device: QBS Package QBS Package QBS Process QBS Product
551/ - . Qual Dovice: Reference: Reference: Reference: Reference:
Type Test Spec Lot Test Name Condition Duration
IS06721RBODROL | \che75180DROL | TLV90220DROL | UCC235130DWYOQL | ISO16400DWROL
JEDEC J- >85% Lead
sD c3 STD-002 15 PEB Solderability Coverage 1150
JEDEC J- PB-Free >85% Lead
sb €3 | sTp-002 15 solderabilty | Coverage L1500
JEDEC
JESD22- Physical
FD c4 B100 and 10 Dimensions Cpk=167 1/10/0 3/30/0 3/30/0
B108
‘ Test Group D - Die Fabrication Reliability Tests
Completed Per Completed Per Completed Per Completed Per Completed Per
EM D1 JESDE1 Electromigration | - Pracess Pracess Process Process Technology Process
Technology Technology Technology Requirements Technalogy
Reqguirements Requirements Requirements 9 Requirements
Time Completed Per Completed Per Completed Per Completed Per
D dent et P P Completed Per et
TODB o2 JESD3S epencen rocess rocess racess Process Technology | . ocess
Dielectric Technology Technology Technology ReqUirements Technology
Breakdown Requirements Requirements Requirements q Requirements
Completed Per Completed Per Completed Per c leted Pt Completed Per
JESDEO & Hot Carrier Process Process Process aMPEIEC - ar Process
HCI D3 P Process Technology
28 Injection Technology Technology Technology Requirements Technology
Requirements Requirements Requirements q Requirements
Bias Completed Per Completed Per Completed Per Completed Per Completed Per
BTl D4 Temperature Pracess Process Process Process Technology Process
Instabili Technology Technology Technology Racuirements Technology
Y Requirements Requirements Requirements q Requirements
Completed Per Completed Per Completed Per Completed Per Completed Per
SM D5 Stress Migration Pracess Pracess Process Process Technology Process
Technology Technology Technology Technaology

Reqguirements

Requirements

Requirements

Requirements

Requirements

Test Group E - Electrical Verification Tests

ESD E2 | heC Q- 3 ESD HEM 0 ian 1730 17310 17310 17310
ESD B3 | gy OO 3 ESD CDM i 130 1730 17310 17310 17310
Lu Ea | pECQUOO 6 Lateh-Up g‘i;’;iﬁ . 130 11610 1610 1610 1610
ED ES ;ggc: Quae- 30 E';;E'lm'n s EE;E EZL 1/30/0 3/90/10 3/30/0 3/90/0 1/30/0

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 JESD47 : -55C/125C/700 Cycles and
-65C/150C/500 Cycles

Ambient Operating Temperature by Automotive Grade Level:

Grade 0 (or E): -40C to +150C

Grade 1 (or Q): -40C to +125C

Grade 2 (or T): -40C to +105C

Grade 3 (or I) : -40C to +85C

El (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 : AC/uHAST

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

Texas Instruments, Inc. TI Information - Selective Disclosure PCN# 20240605000.2
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Qualification Report
Automotive Qualification Summary
(As per AEC-Q100 and JEDEC Guidelines)
Approve Date 05-April-2024

Product Attributes

QS Pracess
Referance:

QBS Package
Referance:

Q85 Product
Referance:

@85 Product

, QBS Packag
Reference:

Reference.

i qQual Devie Qs Package e —— QBs Package
H | Device: Reference: Reference: Reference:

Attributes

UCC235130DWYQL | AMC22CIZQDROL | UCCS3S0ECQDWVQL | UCCS3SOMCO UCC215200DWR 1S05452DWR UCC5350SB0DRG UCC215400DWKROL

‘Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1

‘Operating Temp Range (C) 4010128 40w125 0m12s 4010125 4010125 4010125 401125 401125 40w 125 401125 0w125
Product Euncrion soacman | sgacnan | werace overwansgement | Sgnalchan merce merace over ansgemen | Poweranagemen | sgnatcran Poves Managemen
P— B I - r— OPIOMS.OPIONS | DPiowS.DPiDs | DPIDMSDPIDVS. | DPIDMS.PIONS. | peug meus e
Assembiysne w wa wa - ™ w wa wa

Package Group soic saic soc s SOIC soKc soic soic soc soc soic

Package Designtor ° ° ° owrv > owe ° ow ow > o

QBS: Qual By Similarity
Qual Device UCC5350MCQDRQ1 is qualified at MSL2 260C
Qual Device UCC5350MCQDRQ1 is qualified at MSL2 260C

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

nl e II .
e

Qual Device:

Qual Device:

QBS Package
Reference

IS087218QDRQL

QBS Process
Referenc

QBS Package
Reference:

UCC23513QDWYOL | AM

QBS Product
Reference:

QBS Product
Reference:

QBS Packag
Reference:

UCC2152000WR:

QBS Package,
Progess, Product

QBS Package
Reference:

UCC21540GDWKRQL

p—
JEDECI-
sto-020

Pc mo (SIEEE0 |s |1 erecondidoning | MSL1260C | - - 300 - - - - - -
AL
JEDEC -
sto-020

Pc m SIBE |3 |77 recondiioning | MSL2260C | - 100 - 300 = a0 1m0 = 100
AL13
Ec i

wasT a2 |JEso22 |3 |7 | massamasT | 130cmswRM | ¥ 2 2 = . ety - 20580
e ours
szoec
ESoz2- -

ACIUHAST | A3 mzuzoac 3 |7 | Auodave 1z1caspsia | - 3zaie - - - ) - 32310
JEspzz-
ety
seoec

ACIUHAST | A3 AlDZﬂEDEC 3 77| Unbiased HAST | 130CHS%RH | 2 - - 30 - - - -

Hours

JEspzz-
Aie
Jespzz- Temperature 00 . . . . . .

e ol LR L - escasoc | 30 e 2540
Appendis3
MIL-STDBS3 Post Temp

TCBF A pemodzonr |1 |5 | cycle onarul | ) - - - - b - - -

<5

TCsaM AL - 3 3 pestresaw o - - 121 - - - - . - .
JEDEC High o0

HTSL A5 JESDZZ- |1 |45 Tempemwre | 150C Houre - - - 30350 - - s - 1asi
03 Storage Lie
JEDEC High e

HTsL A5 ESDZ2 |1 |45 Tempemwre | 175C e - 31350 - - - - - - -
03 Storage Life

Test Group B - Accelerated Lifetime Simulation Tests

JEDEC o0
HTOL 8L JEspz2 |3 77 UeTest 125C 17 - 310 - wm - - - -
Hours
AL08
AEC Q100- EarlyLife a8
ELFR 82 3 800 1250 - - 324000 - - - - - -
008 Failure Rate Hours

Test Group C - Package Assembly Integrity Tests

Minimum of 5.

AEC Q100- Wire Bond devices, 30
wes e | 3oF 1 L o wies | 1300 1300 3280 - 3m00 - - - 1300 o
Cpi167
Minimum af 5
MIL-STDBES devices, 30
wee =3 il Y 3| wieBondpull | pet Wires | 1300 1300 sz2a0 - 3m00 - - - 300 som
Cp167
JEDEC I- >05% Lead
so (=T S Y 15 | P8 Solderabilty | Lt R - 510 - 1150 - - - - -
JEDEC I PEFree >05% Lead
so € smoz |1 15 solderaviity | Coverage - s - a8 - - - - -
JEDEC
JESDZ2- Physical . . B . . . .
[ e |0 (s w P . CpklsT 1100 1100 300 as00 100
&

Test Group D - Die Fabrication Reliability Tests

Conpietedper | Compledper | COTERIPS | Conpeaper | COTORRPS | Conpeaper | ConpletedPer | Conpleiedper | S99 | Corpieeaper | Compieid per
e Esom |- Sectemigraion - Pracas Technoogy | Procese Technoiogy | FS Process Tecncioay | FSGESS PiocessTechnclogy | Prosess Technlogy | Process Technokagy | ECTPIO%EE% | Praces Technaogy | Press Technlogy
Requirements Requirements logy Requirements logy 09V | Requirements Requirements
Recuemeats Reuremens Recuirngais
e e Compiewsaper | Compledper | COTPEEIPE | Compopaper | COORRAPSl | conpoaper | Conpledper | Conpledper | SOTDEES | compimaper | Compiewd par
tos o2 smsess |- |- Do - Pracas Technoogy | rocese Technciogy o oamotogy | IS, | boces Toddogy | process Totnogy | o Tology | " | B Teclogy | rocs el
Dilecire Rt | e | Thooyy | SEEE Teomoony | i | R
sosos N — complee Comped Per | Compiea CompleedPer | conemaper | compleedPer | congleizaper | SRS | conpiepaper | compleedper
W oy | E A - Pracis Technology | Protess echnciogy | FIIS Pk Tecmacgs |70 ProcessTechnclogy | Proces Technology | Procees Technokogy | FETPIOSEES | Broche Technaogy | Praoes Technlogy
Z R | omens | ey | R gy Temoleny | aramens | Resaramens
aas Conglewedper | competzd CompeedPer | Conpiesgper | SOTPERAPEr | conpiaper | compleegper | compleetper | SMPEE | compisaper | compieid per
o e - S e - Prackes Technoiagy | proceee eomeleoy | POEESS | Pt oamoony | SO | Pt Toonvlogy | Prvess Tecanglopy | prockss Teclagy | PSS | Eroch Tocmuion, | pracks resmaloay
iy R o | e | e Temolon) | earamens | Resaramens
conglee competza CompeedPer | ompesaper | SUPEEAPE | conpiopaper | campleeaper | compearer | SRS | conpiepaper | compieicae
s os - © e st igason | - - P o | Pt ony | TOES, | Peiinony |2, | POISTi gy | P moon | Py | SN | S oy | S iy
Reremen Reaurmets | hesleny | e Teomoloqt | Reunemens | Rememens
Test GroupE - lectrica Verticanon ests
ESD E2 AEC Quoo- 1 3 ESD HBM - 2000 - - - - - 30 130 - 30
e
ESD E3 AEC QuO0- | 3 ESD COM - Laed - - - - - 30 1130 - 30
s
rec qao- . pesec | . . . . . . .
Ly ea A% 1 6 |Laehip Q100004 10 160
cpotsr
Ao quoo- sccrea ) . ) ) ) )
o e T w0 wsan w0

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

Texas Instruments, Inc.
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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 Cycle
Ambient Operating Temperature by Automotive Grade Level:

Grade 0 (or E): -40C to +150C

Grade 1 (or Q): -40C to +125C

Grade 2 (or T): -40C to +105C

Grade 3 (or I) : -40C to +85C

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 : AC/uUHAST

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

Qualification Report
Automotive Qualification Summary
(As per AEC-Q100 and JEDEC Guidelines)
Approve Date 19-October-2023

Product Attributes

Qual Device: Qual Device: QBS Process Reference: QBS Process Reference: QBS Product Reference:
ISOETE30DWROL UCCZ1540QDWKROQL UCC235130DWYQL ISO7741FQDWOL 1S067630DWRQL

Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range (C) 4010 125 -40 10 125 4010 125 -40 10 125 4010 125
Product Function Interface Power Management Power Management Interface Interface
Water Fab Supplier RFAB, RFAB MHS, MHB, MHS RFAB, RFAB MHB, MH8 RFAB, RFAB
Assembly Site MLA TAl Al TAl MLA
Package Group soIC soic S0IC s0IC soic
Package Designator oW DWK DwY DW ow

Pin Count 16 14 6 16 16

QBS: Qual By Similarity
Qual Device ISO6763QDWRQ1 is qualified at MSL2 260C
Qual Device UCC21540QDWKRQ1 is qualified at MSL3 260C

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

Mi P Qual Device: QBS Process QBS Process QBS Product
Type # Test Spec Test Name . " vece "15-10QD\|“¢'1€RQ1 Reference: Reference: Reference:
Q | e = | UCC23513QDWYQ1 | ISO7741FQDWQL | ISD6763QDWRQL

Test Group A - Accelerated Environment Stress Tests

JEDEC J-

PC a1 | STD020 3 77 | Preconditioning | MSL2 260C | - Na Fails Na Fails B B No Fails
JESD22-
Al13
JEDEC "

HAST Az | JEspzz- |3 77 | BiasedHAST | 130CAES¥RH | Lo 3310 az3Ln = 3 17T

urs

Al10
JEDEC
JESDZ2- =

ACIUHAST | A3 | A102UEDEC | 3 77 | Autociave 121C/5psig 3rzaLn 310 z = 17T
JESD22- Haurs
Al18
JEDEC
JESDZ2- Temperaiure 500

TC | TS0 el Bl sscisoc | o0t | 3zawo 310 = 2 7T
Appendix 3

] MIL-STDEE3 Post Temp X ) X i

AR A4 | Method zo11 | 1 = Cycle Band Pull 150 150 150
JEDEC High =

HTSL A6 |JEspzz |1 45 | Temperamre | 150C o0 | anasn 1350
ALD3 Siorage Lile
JEDEC High S

HTSL A6 | JESDZZ |1 45 | Temperare | 175C g 1450
A103 Storage Life

Texas Instruments, Inc. TI Information - Selective Disclosure PCN# 20240605000.2
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JEDEC

HTOL Bl JESD22- 3 7 Lifle Test 135C Hon - - 312310 3123110
urs
AL0B
AEC Q100- Early Lile 48 i .
ELFR B2 o8 3 800 Failure Rale 125C Hours 3240010 3240000
| Test Group C - Package Assembly Integrity Tests
Minimum of 5
AEC QL00- ‘Wire Bond devices, 30
W8S (o § o1 1 a0 Shear wires Wires 30010 3/00/0 3900 3/90/0
Cpk>1.67
Minimum of 5
MIL-STD283 devices, 30
WBP c2 Method 2011 30 ‘Wire Bond Pull wires Wires 300/ 300/0 3900 3/90/0
Cple1.67
JEDEC J- i >85% Lead
ED c3 STD-002 1 15 PE Solderability Coverage - - - 11150 - 1150
JEDEC J- PB-Free =05% Lead
Sp C* | srpaooz : 15 | solderabilty | Coverage - - - 150 - s
JEDEC
JESD22- Physical
FD c4 B100 and 3 10 Dimansions Cplk=1.67 - - - 33000
B10O8
| Test Group D - Die Fabrication Reliability Tests
g“&‘:ﬁ“’d Per | Completed Per Campleted Per E‘L";:gfd Per g‘:]"g:'s‘;“d per
EM D1 JESDB1 - - Eleciromigration Té:hnclagy Process Technology | Process Technology Ter-:hnulngy T;chnolcgy
Requirements Requirements Requiraments Requirements Requirements
™ GO | congmte | companara | SoroRmiPer | Corpaea
ToDB D2 | JESD3S epend - . Process Technology | Process Technology
Dielectric Technology R R e Technology Technology
Breakdown Requirements q 4 Requirements Requirements
) Completed Per Gomplatsd Per Gompleted Fer Completed Per Completed Per
Hel D3 JESDED & ) ; Hot Carrier ~ ; Process Process Technology Process Technology Process Process
28 Injection Technology Requirements Requitements Technology Technology
Requirements Requirements Requirements
Negative Bias g::;n’:zmd per Completed Per Completed Per E:L"::;Zm per g:]n‘::;im per
NETI D4 |- . . Temperature Process Technology | Process Technology
Instability Technology Requirements Requirements Technology Technology
Requirements Requirements Requirements
g::;sg;imd Per Completed Per Completed Per E:L":s;iﬂd Per E;Tslsesmd Pet
SM D5 |- . . Stress Migration Tachnalogy Process Technology | Process Technology | poiil Technoinay
Requiremeants Requirements Requirements Requirements Requirements
Test Group E - Electrical Verification Tests
AEC Q100- 2000 Device specific | Device specific data
ESD E2 002 1 3 ESD HEM - Vlts data [1] [ 11370
AEC Q100- 1500 Device specific | Device specific data
ESD E3 o011 1 3 ESD CDM - Vlts data [1] 1 11370
AEC Q100- Per AEC Device specific | Device specific data
Ly B4 ooa 1 6 Latch-Up Q100-004 - data [1] 1 180
) Cpke1.67
ED g5 |AECQIO- 4 ag | Eectical Room, hot, | - 300 29010 219010 00
003 Distributions and cald

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 JESD47 : -55C/125C/700 Cycles and -65C/150C/500 Cycles
Ambient Operating Temperature by Automotive Grade Level:

Grade 0 (or E): -40C to +150C

Grade 1 (or Q): -40C to +125C

Grade 2 (or T): -40C to +105C

Grade 3 (or ) : -40C to +85C

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 : AC/uHAST

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

[1] Change from hybrid Au and Cu wires to full Cu wire in assembly will not impact HBM, CDM, and LU result.

Texas Instruments, Inc. TI Information - Selective Disclosure PCN# 20240605000.2



Qualification Report
Automotive Qualification Summary
(As per AEC-Q100 and JEDEC Guidelines)
Approve Date 16-June-2023

Product Attributes

Automotive Grade Level Grage 1 Grade 1 Grade 1 Grage 1 Graile 1 Graie 1

Operating Temp Range (C) -4010125 40 10125 4010 125 4010125 4010 125 400175 4010125

PProduct Function Power Management Power Power Ineriace Power Management Signal Chain Signal Chain

Wafer Fab Supplier DPLDMS, DPADMS, DPIDMS | DP1DMS, DPLDMS, MHE | DPADMS, DP1DMS, DPADMS | MHE,DP1DMS, DPIDMS | DP1DMS DPLDMS, DPLDMS, AZL | DPADMS, DPLDMS, AIZL
Assembiy Site Ta MLA T T UTLL MLA Al

Package Group soic soic SOIC soIc QN soic soic

Package Designatar oW oW oW oW DOF oW oW

Pin Court 16 16 18 16 a 16 16

QBS: Qual By Similarity
Qual Device UCC21520QDWRQ1 is qualified at MSL2 260C
Qual Device ISO5452DWR is qualified at MSL2 260C

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

PC Al
PC Al
PC Al
HAST Az
ACIUHAST | A3
TC Al
TC-BP i
HTEL L)
HTEL AR

JEDEC J-
STD-020
JESD22-
Al113

JEDEC J-
STD-020
JESD22-
4113

JEDEC J-
STD-020
JESD22-
Al113

JEDEC
JESD22-
Al10

JEDEC
JESD22-
ALOZ/JEDEC
JESD22-
AllB

JEDEC
JESD22-
A104 and
Appendix 3

MIL-STDBEZ
Method 2011

JEDEC
JESD22-
A103

JEDEC
JESD22-
Al103

3

1

7

7

7

g

7

45

45

Preconditioning

Preconditioning

Preconditoning

Biased HAST

Aulpelave

Temperature
Cytle

Post Temp
Cycle Bond Pull
High
Temperature
Storage Lite

High
Tesmperakire
Storage Lite

MSL1 260C
MSL2 260C No Fails No Fails No Fais No Fais
MSL3 260C
130cmsHRH | BB T 2310
121Cn5psig a?]ms U7TT0 1770 uTTn
500
-65CMS0C Cycles 1770 U770 1770 T
150 .1
1000 2
1s0C b 450
500
1750 T [ 2 3 150

Mo Fails

23

2310

32310

114510

2310

230

32310

31350

2310

32310

2310

ar13s0

HTOL Bl
HTOL B1
ELFR B2
ELFR Bz

1

1

7

7

Lite Test

Lile Test
Eaty Lile
Failure Rale

Eaity Lile
Failure Rate

1000

125C Hours - - - 32310
408

o Hours
48

125C Hours - - - 3724000
24

150C Hours

32310

3240000

WBS c1
WEP c2
sD c3
=) ca
PD c4

MIL-STDBEZ
Method 2011

JEDEC J-
STD-002

JEDEC J-
STD-002

JEDEC
JESD22-
B100 and
B1o8

30

30

15

Test Group D - Die Fabrication Reliability Tests

‘Wire Bond
Shear

‘Wire Bond Pull

PB Solderability

PE-Free
Saolderability

Physical
Dimensions

Minimum of 5
devices, 30
wires
Cphk>167

Wires 13010 13000 - 173060

Minimum of 5
devices, 30
wires
Cphe>1 67

>05% Lead
Coverage

Wires 13010 13000 - 1730v0

>05% Lead
Coverage

Cph=167 - - . - 1100

3man

3m0n

3800

ansoo

anoo
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Completed | Completed Per Compieted Per

Completed Per PerProcess | Process Process

Completed Per Completed Per Completed Per

EM D1 | JESDEL - - Electromigraton | - - Process Technology Process Technology | Process Technology | Process Technalogy
* Technology | Teehnalogy Technalagy R Pmcess Fachn ;
e et Compieted Per Completet | Sompleted Per competed PE | Comgletsd per Comglated Per Completed Per
ToDE D2 JESD3S Didtecare Process Technolagy Tachnlog Technalag Technalog: Process Techmology | Process Techinology | Process Technology
B i gy noady ¥ Requirements Requirements Reoui
reakdown 0 q
J—— o Caner Comgleted Per Szl'éprm.s g:’;‘c:;ef” Per g'nn':‘g';‘e“ P | Comgleted Per Comgleted Per Completed Per
HCI D2 - - Process Technolagy Process Technalogy | Process Technology | Process Technology
28 injecsan P Technology | Technalogy Technalagy R e Progess Fechn ;
Negaiive Bias Compieted Per Compieted | Completsd Per Compeed P | Comgleted per Comgpleted Per Completed Per
NETI o4 |- - - Temperanne - - Process Technolagy Process Techilogy | Process Techiology | Process Technalogy
intaiity " 'I'el:hn_mgy Tecm_alngy Techmology Requirements P —— y
Compieted Per e | Corpienea Per ompreted P | Completen Par Comgleted Per Completed Per
M 13 - - - Stress Migrason | - - Process Technolagy Process Techmalogy | Process Techinology | Process Technology
- Technology | Technology Technology Requirements process TECh Proce:

Test Group E - Electrical Verification Tests

ESD g2 |AECQuO- |, 3 ESD HBM . 2000 | Device specifcdald | oo vupe pars | 17300 1130 v

002 vols | 1 e
ESD gz |AECQUO- |, 3 ESD COM . sou Device specilic 0al8 | o data | 1700 1730 v

011 vols | H

AEC QL00- Per AEC Device specific dala ‘
L Es | hEC 1 |6 |Lacnup Satomos |- i meatcam | 1m0 e 60

) Cpicr1 67
ED Es | fECQU0- 4 | sl Room, hot, | - 1300 1300 1700 13000 %01 %0m 00
istribusons and cold

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 JESD47 : -55C/125C/700 Cycles and -65C/150C/500 Cycles
Ambient Operating Temperature by Automotive Grade Level:

Grade 0 (or E): -40C to +150C

Grade 1 (or Q): -40C to +125C

Grade 2 (or T): -40C to +105C

Grade 3 (or I) : -40C to +85C

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 : AC/uHAST

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

TI Qualification ID: R-CHG-2203-108

[1] Qual Device: UCC21520QDWRQ1 and QBS Reference: UCC21520QDWQ1 use the same silicon die and bondout.
Qual Device: ISO5452DWR and QBS Reference: ISO5851QDWQ1 use the same silicon die and bondout.

Qualification Report
Automotive Qualification Summary
(As per AEC-Q100, AEC-Q006, and JEDEC Guidelines)
Approve Date 28-April-2023

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

Test Name Condition Duration

Test Group A - Accelerated Environment Stress Tests

JEDEC J-STD-020

PC AL JESD22-A113 3 77 Preconditioning MSL3 260C 1 Step Mo Fails Mo Fails
PC ALl - 3 22 | SAM Precon Pre gg‘gmgfm 1sep 3/66/0 30660
PC | ALZ | - 3 22 SAMPreconpost | heviewlor 1step 306610 3/66/0
HAST | Az1 | JEDECJESD22- 3 77 | Biased HAST 130C/85%RH 96 Hours | - -

Al10

Texas Instruments, Inc. TI Information - Selective Disclosure PCN# 20240605000.2



HAST

HAST

HAST

HAST

HAST

HAST

HAST

HAST

HAST

HAST

HTSL

HTSL

HTSL

HTSL

A4l

Ad411

Ad412

A413

Ad4l4

Ad415

Ad42

Ad421

A4.22

A4.23

As24

A4.25

AB.L

AG.11

AB.2

AG.21

JEDEC JESD22-
A110

JEDEC JESD22-
A104 and Appendix
3

JEDEC JESD22-
A104 and Appendix
3

JEDEC JESD22-
A103

JEDEC JESD22-
A103

3 1

3 30
3 30
3 30
3 77
3 22
3 1

3 30
3 30
3 30
3 77
3 22
3 1

3 30
3 30
3 30
3 77
3 22
3 1

3 30
3 30
3 30
3 45
3 1

3 45
3 1

Craoss Section, post
bBHAST, 1X

Wire Bond Shear,
post bHAST, 1X

Bond Pull over
Stitch, post bHAST,
1X

Bond Pull over Ball,

post bHAST, 1X
Biased HAST

SAM Analysis, post
bHAST 2X

Cross Section, post
bHAST, 2X

‘Wire Bond Shear,
post bHAST, 2X

Band Pull over
Stitch, post bHAST,
2X

Baond Pull over Ball,

post bBHAST, 2X
Temperature Cycle
SAM Analysis, post

TC 1X

Cross Section, post
TC, 1X

‘Wire Bond Shear,
post TC, 1X

Bond Pull over
Stitch, post TC, 1X

Bond Pull over Ball,

post TC, 1X
Temperature Cycle

SAM Analysis, post
TC, 2X

Cross Section, post
TC, 2X

Wire Bond Shear,
postTC, 2X

Bond Pull over
Stitch, post TC, 2X

Bond Pull over Ball,

postTC, 2X

High Temperature
Storage Life

Cross Section, post
HTSL, 1X

High Temperature
Storage Life

Cross Section, post
HTSL, 2X

Post slress cross
section

Post slress

Post stress

Post stress

130C/85%RH

Review for
delamination

Post stress cross
section

Post stress

Post stress

Post stress

-65C/150C

Review for
delamination

Post slress cross
section

Post stress

Post stress

Post stress

-65C/150C

Review for
delamination

Post siress cross
section

Post siress

Post stress

Post stress

150C

Post slress cross
section

1s50C

Post slress cross
section

Completed

Wires

Wires

Wires

192 Hours

Completed

Completed

Wires

Wires

Wires

500
Cycles

Completed

Completed

Wires

Wires

Wires

1000
Cycles

Completed

Completed

Wires

Wires

Wires

1000
Hours

Completed

2000
Hours

Completed

3/210/0

3/210/0

Texas Instruments, Inc.
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Test Group B - Accelerated Lifetime Simulation Tests

Test Group C - Package Assembly Integrity Tests

Minimum of 5 devices,
WBS | C1 AEC Q100-001 1 30 Wire Bond Shear 30 wires Cpk>1.67 Wires 3/90/0 3/90/0

WBP | C2 MIL-STD883 Method 1 30 Wire Bond Pull Minimum of 5 devices, Wires 2/90/0 2/90/0

2011 30 wires Cpk>1.67
SD c3 JEDEC J-STD-002 1 15 PB Solderability >050% Lead Coverage
SD €3 | JEDECJSTD-002 |1 15 | PBfree >95% Lead Coverage
Solderability
JEDEC JESDZ22- Physical
PD c4 B100 and B108 1 10 Dimensions Cpk>1.67

EM D1 JESD61

TDDB | D2 JESD35

HCI D3 JESDE0 & 28

Electromigration

Time Dependent
Dielectric
Breakdown

Hot Carrier Injection

Negative Bias

Completed Per Process
Technology
Requirements

Completed Per Process
Technology
Requirements

Completed Per Process
Technology
Requirements

Completed Per Process

Completed Per Process
Technology
Requirements

Completed Per Process
Technology
Requirements

Completed Per Process
Technology
Requirements

Completed Per Process

NETI | D4 Temperature Technology Technology
Instability Requirements Requirements
Completed Per Process Completed Per Process
SM D5 Stress Migration Technology Technology

Requirements

Requirements

QBS: Qual By Similarity

Qual Device AMC1305M25QDWQ1 is qualified at MSL3 260C

Qual Device AMC1305M25QDWQ1 is qualified at MSL3 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/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
Ambient Operating Temperature by Automotive Grade Level:

Grade 0 (or E): -40C to +150C

Grade 1 (or Q): -40C to +125C

Grade 2 (or T): -40C to +105C

Grade 3 (or I) : -40C to +85C

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 : AC/uUHAST

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

Texas Instruments, Inc. TI Information - Selective Disclosure PCN# 20240605000.2



Al

Test
Spec

Lot S55Lot

aty

Automotive Qualification Summary

Qualification Report

(As per AEC-Q100 and JEDEC Guidelines)

22

(Q100, QO06, Grade 1, -40/125C)

Approved 21-Dec-2023

Qualification Results

Test Name !
Condition

ted Environment Stress Te

SAM Analysis,
Bre Stress

Al

JEDEC J-
STD-020
JESDZZ-

A113

T

Duration

Completed

Gual Device:
UCCHI3IEEDRET

3880

Data Displayed as: Number of lots / Total sample size / Total failed
[ (3B 5 Reference

Device:

TLVI0Z22QDRE

3880

Preconditioning

Lawel 2-
260C

Mo fails

Mo fails

Mo fails

Al

22

SAM Analysis,
Post Stress

Completed

EET

8G/0

214410

HAST

A2

JEDEC
JESD22-
A110

T

Biased HAST,
130C/E5%RH

98 Hours

ElFERT]

W2

HAST

Cross Section,
Post BHAST 38
Haowrs

Completed

H&ST

a0

\Wfire Bond
Shear, Post
bHast 98 Hours

Wires

HAST

a0

Bond Pulll over
Stitch, post
bHAST, 98

Hours

Wires

HAST

an

Bond Pulll over
Ball, Post
EHAST, 98

Haowrs

Wires

HAST

Al

JEDEC
JESDEE-
A110

T

Biased HAST,
130CIEF%RH

152 Hours

2100

21000

HAST

Cross Section,
Fost BHAST 182
Hawrs

Completed

31310

33D

HAST

22

SAM Analysis,
Post BHAST,
182 Hours

Completed

3880

2880

HAEST

a0

\Wfire Bond
Shear, Post
bkasg 182

Haowrs

Wires

el

HED

H&ST

30

Bond Pulll ower
Stitch, post
EHAST, 182
Haowrs

Wires

i=lH]

a0

H&ST

a0

Bond Pulll ower
Ball, Post
EHAST, 182
Haowrs

Wires

380

380

TC

Ad

JEDEC
JESD22-
A104 and
Appendix

3

T

Temperature
Cycle, -851130C

500
Cycles

H231N0

XN

W2

TC

A4

Cross Section,
Past TAC 500
Cycles

Completed

TC

a4

22

SAM Analysis,
Post T/C, 500
Cycles

Completed

Texas Instruments, Inc.
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Min QBS Reference  QBS Reference

;::; Lot SSiLot Tg::l::i":l’ Duration uc?:::;:;eme: \ Device: Device:
Gty TLVI022QDRQ1  1506721BGDRGA
Wire Bond
TC Ad - 3 30 Shear, Post T/C Wires - - -
500 Cycles
Bond Pull over
TC Ad - 3 30 Stitch Post TIC Wires - - -
500 Cycles
Bond Pull over
TC Ad - 3 30 Ball Post TIC Wires - - -
500 Cycles
JEDEC
JESD22- Temperature 1000
TC A4 | A104 and 3 77 31210/0 31210/0 321010
- Cycle, -65M50C Cycles
Appendix
3
Cross Seclion,
TC Ad - 3 1 Post T/C 1000 Completed 3130 330 34370
Cycles
SAM Analysis,
TC Ad - 3 22 Post T/C, 1000 Completed 36610 3/66/0 346610
Cycles
Wire Bond
TC Ad - 3 30 Shear, Post T/C Wires 31940 3/9/0 3/9/0
1000 Cycles
Bond Pull over
TC A4 - 3 30 Stitch, Post TIC, Wires 3190 3/9/0 31970
1000 Cycles
Bond Pull over
TC Ad - 3 30 Ball, Post TIC, Wires 31940 3/9/0 3/9/0
1000 Cycles
JEDEC Power
1000
PTC | A5 | JESD22- 1 45 Temperature Cycles N/A N/A N/A
A1D5 Cycle -40/125C
JEDEC Power
2000
PTC | A5 | JESD22- 1 45 Temperature Cycles NIA NiA N/A
A1D5 Cycle -40/125C
JEDEC High Temp
HTSL | A6 | JESD22- 3 45 Storage Bake 500 Hours - 323110 3M35/0
A103 175C
Cross Section,
HTSL | AS - 3 1 Post HTSL 1000 | Completed - - -
Hours
JEDEC High Temp 2000
HTSL | A6 | JESD22- 3 44 Storage Bake Hours - 3/210/0 3M3210
A0 150C
Cross Section,
HTSL | A - 3 1 Post HTSL 2000 | Completed - 3300 3/3/0
Hours
ag bly Integrity Tesis
AEC Wire Bond )
WEBS | CG1 Q100-001 3 30 Shear, Cpk=1.67 Wires 380 319040 3/90/0
MIL-
WBP | G2 iE:fj 3 30 BB;:ch;t“:T:; Wires 3/90/0 3/90/0 3/90/0
2011

- QBS: Qual By Similarity

- Qual Device UCC21330BQDRQ1 is qualified at LEVEL2-260C

A1 (PC): Preconditioning:

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

Grade 0 (or E): -40C to +150C

Grade 1 (or Q): -40C to +125C

Grade 2 (or T): -40C to +105C

Grade 3 (or ) : -40C to +85C

Texas Instruments, Inc. TI Information - Selective Disclosure PCN# 20240605000.2



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 : AC/uHAST

Green/Pb-free Status:

Qualified Pb-Free(SMT) and Green

ZVEI ID: SEM-PA-08

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 FOR A 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 Ti
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 provided in conjunction with such TI products. TI’s provision
of these resources does not expand or otherwise alter TI’s applicable warranties or warranty disclaimers for
TI products.
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