PCN Number: | 20230210000.2A | PCN Date: | July 27, 2023

Title: | Qualification of CDAT as an alternate Assembly and test site for select devices

Customer Contact: Change Management team | Dept: Quality Services

Sample Requests Aug 27, 2023*

st = .
Proposed 1°° Ship Date: May 13, 2023 accepted until:

*Sample requests received after Aug 27, 2023 will not be supported, Rev A devices only

Change Type: |

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

X | Mechanical Specification X | Test Site [ ] | wafer Fab Material
[ 1 [ packing/Shipping/Labeling [ 1] Test Process [ 1 | wafer Fab Process

PCN Details

Description of Change:

Revision A is to announce the addition of new devices that were not included on the original
PCN notification. These new devices and some minor content changes are highlighted and
bolded in the device list below. The expected first shipment date for these new devices will be
90 days from this notice for these newly added devices only.

Texas Instruments Incorporated is announcing the qualification of CDAT as an additional
Assembly and test site for set of devices listed below. Construction differences are as follows:

What UTL1 CDAT
Mount Compound SID#PZ0035 4207123
Lead Finish Matte Sn NiPdAu

Bond wire composition,
diameter***

MSL ** Level 1 Level 2
Bond wire composition,

Cu, 1.3 mil Cu, 1.0 mil

- Au, 1.3 mil Cu, 0.96 mil
diameter***x* ! !
** - DRB Devices only
*¥** - NGU devices only
*¥*** - TUSB217xRGYX devices only
Marking Differences:
UTAC TI Chengdu
D +
UTAC | o |
e ——— + ! LP3770Q !
o J ! 2D RHB g
! LPE770Q 1 TI YMS 1
L T2 e RTITRC A
RHB Package ! LLLL &3 ! Frmmmmmmm oo +
Hoooomoooooooo- + TI = TI LETTERS
TI = TI LETTERS YM = YEAR MONTH CODE
YM = YEAR MONTH CODE
S - ASSEMBLY SITE CODE PER 0S5 BG5- 5 = ASSEMBELY SITE CODE PER Q55 @@5-128
LLLL = ASSY LOT CODE LLLL = ASSY LOT CODE
0 - PIN 1 (MARKED) 0 - PIN 1 {MARKED)
ECAT : G3 ECAT : G4
Texas Instruments, Incorporated TI Information - Selective Disclosure
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ECAT

follows:

Package Outline Drawing Differences:

With the advent of CDAT Assembly, there will be minor package outline dimension differences as

UTAC
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Test coverage, insertions, conditions will remain consistent with current testing and verified with
test MQ

Upon expiry of this PCN, there will be a transition period where TI will combine lead free solutions
in a single standard part number For example; TCAN4550RGYRQ1 - can ship with both Matte
Sn and NiPdAu.

Example:

—  Customer order for 7500 units of TCAN4550RGYRQ1 with 2500 units SPQ (Standard
Pack Quantity per Reel).

— TI can satisfy the above order in one of the following ways.
I. 3 Reels of NiPdAu finish.
II. 3 Reels of Matte Sn finish
I1I. 2 Reels of Matte Sn and 1 reel of NiPdAu finish.
Iv. 2 Reels of NiPdAu and 1 reel of Matte Sn finish.

Reason for Change:

Supply continuity

Texas Instruments, Incorporated TI Information - Selective Disclosure
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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

X No Change X No Change X No Change X No Change

Changes to product identification resulting from this PCN:

Assembly Site Assembgzsge Origin Assembly(ggtl)ntry Code Assembly City
uTL1 NSE THA Bangkok
CDAT CDA CHN Chengdu

Sample product shipping label
INSTE}GENTS EG a

MADE IN: Malaysia

2DC: Zdy:

(not actual product label)
Ak N G3 = Matte Sn
- G4 = NiPdAu

ALI™ 81 AAmmaa

@) 2000 (o 0336
31T)LOT: 3959047MLA
;‘W) TKY(1T) 7523483S12

(P)
(2P) REV: (V) 0033317

(20 0: SHE (21L) CCO:USA
23L) ACO: MYS

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

LBL: 54 (L)70:1750

Product Affected:
LM25180QNGURQ1 LP87702TRHBRQ1 TCAN1042HGVDRBTQ1 TCAN1051HDRBTQ1
LM5180QNGURQ1 LP87702TRHBTQ1 TCAN1042HVDRBRQ1 TCAN1051HGDRBRQ1
LM5180QNGUTQ1 TCAN1042DRBRQ1 TCAN1042HVDRBTQ1 TCAN1051HGDRBTQ1
LM5181QNGURQ1 TCAN1042DRBTQ1 TCAN1042VDRBRQ1 TCAN1051HGVDRBRQ1
LP877020RHBRQ1 TCAN1042GDRBRQ1 TCAN1042VDRBTQ1 TCAN1051HGVDRBTQ1
LP87702DRHBRQ1 TCAN1042GDRBTQ1 TCAN1051DRBRQ1 TCAN1051HVDRBRQ1
LP87702DRHBTQ1 TCAN1042GVDRBRQ1 TCAN1051DRBTQ1 TCAN1051HVDRBTQ1
LP87702KRHBRQ1 TCAN1042GVDRBTQ1 TCAN1051GDRBRQ1 TCAN1051VDRBRQ1
LP87702KRHBTQ1 TCAN1042HDRBRQ1 TCAN1051GDRBTQ1 TCAN1051VDRBTQ1
LP87702PRHBRQ1 TCAN1042HDRBTQ1 TCAN1051GVDRBRQ1 TCAN4550RGYRQ1
LP87702PRHBTQ1 TCAN1042HGDRBRQ1 TCAN1051GVDRBTQ1 TCAN4550RGYTQ1
LP87702RRHBRQ1 TCAN1042HGDRBTQ1 TCAN1051HDRBRQ1 TCAN4551RGYRQ1
LP87702RRHBTQ1 TCAN1042HGVDRBRQ1 TUSB217RGYRQ1 TUSB217RGYTQ1

Texas Instruments, Incorporated
PCN#20230210000.2A
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Automotive New Product Qualification Summary
(As per AEC-Q100 and JEDEC Guidelines)

Approve Date 18-JANUARY -2023

Froduct Attributes

QBS Reference: QBS Reference:
Amributes

TLCECS816QPWPRIL TLINIOZBSDREBRQL
Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range (C) 40w 123 -4010 1253 40w 125 -40mw 125
Product Function inerface Power Management Interface Interface
Wafer Fab Supplier RFAB RFAB RFAB RFAB
Assembly Site CDAT TAl CDAT CDAT
Package Group QFN TSSOP QFN QFN
Package Designator RGY PWF CRE DRE
Pin Count 20 | 8 3

* QBS:Qual By Similarity
* Qual Device TCAN4SS0RGYRQL is qualified at MSL2 260C

Qualification Results

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

— ss1 - o= Qual Device:
!-EH E nRGYR%

QBS Reference:

Grade 1
-401w 125
Interface
RFAB. RFAB
CDAT

QFN

RGY

24

QBS Reference:

n&%ﬂm@l TLIN10ZE3DRERQL | TLIN10ZBSDRERQL

TLIN202ARGYRO1

Tlinformation
Salective Disclosure

QBS Reference:

JTCAN11625DMTRO1

Grade 1
40w 125
Interface
RFAS
CDAT
QFN

oMT

14

QBSReference: | QBS Reference:

TLIN2024RGYRQL | TCAN11625DMTROL

Test Group A - Accelerated Environment Stress Tests

JEDEC J-
STD-020 -
FC AL | Sene 3 77 Preconditioning | MSL2260C | - QBS (1)

Al13

JEDEC
HAST A2 JESDZ2- 3 7T Biased HAST 130C185%RH
Allo

96
Hours QBS{L)

JEDEC
JESDZ2-
AC/UHAST | A3 Al0200EDEC | 3 77 Autoclave 121Ci1Spsig
JESDZ2-
Alls

Hours QBS (1)

- 17

- 1770

Pass

Texas Instruments, Incorporated TI Information - Selective Disclosure
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o = i LG AT

JEDEC
JESD22- Temperature . 1000 . . . .
TC Ar e 3 7 G sscasoc | dl QEs) 1770
Appendix 2
JEDEC
JESD22- Temperatura 500
TC AL 3104 and 3 T G 65CHS0C | Lo, | QES(D) - 1770 1770 202310 -
Appendix 2
MIL-STDES3 Post Temp
e8P AL Method 2011 | * 5 Cycle Bond Pull QBS (1) - - . 150 -
JEDEC 1000
FTC AS | JESD22- 1 a5 | PTC -40125C M - - 1450 11450 -
Cytles
A103
JEDEC High 1000
HTSL A5 | JESD22- 1 45 | Temperature 150C QBS (1) - 1770 215410 219000 -
- - Hours
A103 Storage Life
Test Group B - Accelerated Lifetime Simulation Tests
JEDEC 1000
HTOL BL | JESD22- 1 77 | Life Test 125¢ QBS (2) 32310 - - - /2310
Haurs
A108
JEDEC 1000
HTOL BL | JESDIZ- 1 77 | Life Test 150C QBS (2) - 1770 211540 - -
2108 Haours
AEC QL00- Early Life 43
ELFR B2 | pog ™| Failure Rate 15c Hours | 955 @) 3/zanoio - . - -
Test Group C - Package Assembly Integrity Tests
Minimum of 5
WBS c1 | AECQuO0- |, 30 Wire Bond devices 30 | ypos 11300 - 11300 20500 300 -
001 Shear wires
Cpk>167
Minimum of 5
MIL-STDBS3 devices, 30
WEF €2 | e opte | L 30 | WireBond Pull | S22 Wires | L300 - 17300 2600 2000 -
Cpko167
JEDEC - | >05% Lead
D 2| Spom 1 15 | P Soldersbilty | o0 - - - - 1150 111560 -
JEDEC - PE-Free >05% Lead
=0 c3 STD-002 B 13 Solderability Coverage . - - - s L1sm -
JEDEC
JESD2Z- Physical i 3 . i )
FD C4 | Zio0and 1 0 | s Cpk=1.67 1100 3E00
B108
Test Group [ - Die Fabrication Reliability Tests
Completed Per Completed Per Per Completed Per a Per Completed Per
EM DL JESDEL - - Electromigration | - - Process Technology | Process Technology Process Technology | Process Technology T:;;f"fln Process Technology
Requirsments Requirements Requirements Requirements ol Requirsments

Requirements

Type 'E ?_Sﬂl' E ‘Qual Device: QBS Reference: QBS Reference: 1 0QBS Reference: 0QBS Reference: QBS Reference:

Time Per

Demendent Per Completed Per leted Per [« Per - Completed Per
TODB Dz JESD3S - - Dijsguii - - Process Technology | Process Technology Process Technology | Process Technology T:éﬁifjﬂ Process Technology
Breakd Requirements Requirements Requirements Reguirements Reqwﬁ“ggm Requirements.
Per
Completed Jeted
[— Mot Carrier Per ted Per Per [« Per oo Completed Per
HCl D3 |33 - - il - - Process Technology | Process Technology | Process Technalogy | Process Technalogy | 1oo-—l Process Technology
] Requirements Requirements. Requirements Requirements Requm“": . Requirements
Megative Bias Completed Per Comnpleted Per leted Per Completed Per Frotoas Per Completed Per
NETI D4 |- - - Temperature - - Process Technology | Process Technology | Process Technology | Pracess Technelogy | 1100~ Process Technology
Instability Requirements Requirements Requirements. Requirements Riz‘:fe‘,’“'?g = Requirements.
Per Completed Per leted Per c Per Froroa Per Completed Per
sM DS | - - - Stress Migration | - - Process Technology | Process Technology | Pracess Technolagy | Pracess Technalogy | ooopm—) Process Technology
Requirements Requirements Requirements Requirements Ri:‘:fe‘:i}’ o Requirements
Test Group E - Electrical Verification Tests
. Cpko167
AEC Q100- Elecrrical
ED = s 3 30 | Dimwibutons Room, hot, | - 113000 - - - - -
and cold

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

The following are equivalent HTOL options based on an activation energy of 0.7V : 125C/Lk 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 Cydle options per JESDAT - -55C/125C/700 Cycles and -65C/150C/500 Cycles

Ambient Operating Temperature by Automotive Grade Level:

Grade 0 (or E): -40C 10 #150C
Grade 1 {or Q) -40C to +125C
Grade 2 {or T): -40C to +105C
Grade 3 {or [) - -40C to +85C

E1 (TEST): Blectrical test temperatures of Qual samples [High temperature according to Grade leval):

Room/Hot'Cold - HTOL, ED
Room/Hot : THB /HAST, TC / PTC, HTSL, ELFR, ESD & LU
* Room: ACHAST

Quality and Environmental data is available at Ti's extemal Wieb site: hip:lwww ti.coml
T Qualificasion ID: R-CHG-2208-076
QBS (1) - Package QBS to TLIN2024RGYRQL, TLIN10285DRERQL. TLIN10283DRERQL with same package amrioutes. TLIN10285DRERQL / TLIN10283DRBRQL has been Q006 esed.

QBS (2} - Pracess QBS to TLCEC5816QPWPRQL and TCAN11625DMTRQL with same silicon atributes

Texas Instruments, Incorporated TI Information - Selective Disclosure
PCN#20230210000.2A



Rev A Device qual Memos:

Qual Device-
Attributes

TCAN104ZHGVDRBRO1
Automotive Grade Level Grade 1
Operating Temp Range (C) 4010125
Product Function Intzrface.
Wafer Fab Supplier MHE
Assembly Site CDAT
Package Group QFN
Package Designator DRB
Pin Count H

* QBS: Qual By Similarity
* Qual Device TCANL042ZHGVDRERQL is qualified atMSL2 260C

Test Group A- Accelemied Environment Stress Tests

JEDEC -
STD.020
JESDEZZ-
A13

Bz a1 3 77 Preconditioning | MSLL 260C

e
JSESD‘BDZZ_ 3 ™ Precondiioning | MSLZ 260C
AT13

JEDEC
HAST az JESDEZZ- 3 Ll Bmsed HAST | 130CIB5%AH
ALL0

JEDEC
JESDE2
ACIUHAST | A3 ALOZUEDEC | 3 77 Butaclave 121CM5gsig
JESDRZ.
AL18

Texas Instruments, Incorporated
PCN#20230210000.2A

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

Qual Device:

TCANIMZHGVDRBRO1

Grade 1
-4010 125

Interfare

MAINEFAB

CDAT
QFM
DRE

Approve Date 02-June-2023

Product Attributes

Process QBS
Reference:

TCAN104ZHVDRO1
Grade 1
40w 125

Intzrface.

Process QBS
Reference:

TCAN10S1VDRO1
Grade 1
4010 125

Interface

Qualification Results

Process QBS
Reference:

JTCAN104ZHVDRO1
Grade 1

401w 125

Interface.

MAINEFAB

FMX

soIC

D

8

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

1 Smp

15mp
96
Hours

95
Haurs

QB

QBS L)

QBS (1)

QBS L)

Process QBS
TCANIQMPHCVOREROL | TCANIDA2HCVDREROL | yram 042HVDRGL

Package QBS

Reference:

CAXCBT245QRHLROQL,

Grade L
4010125
Logic
MHB
CDAT

TI Information - Selective Disclosure

312310

23100

Package QBS

Reference:

TLIN10Z830RBRO1

Grade 1
40112
Interface
RFAS
CDAT
RN

5

UPass

U7

T

Tl Information
Selective Disclosure

QBS Reference:

TLIN102BSDRBROL

Grade 1
401125
Inerface.
RFAB
CDAT
QFN

21540

211540



Min Process QBS Process QBS —— ] [ Package QBS
- Lot | 587 | st Mame Condition | Duration Reference: Reference: Reference: Reference: Rrference: Rrference:
ey ICANIO4ZHVDROL | TCAMIOSIVOROQL ( TCAMIO4ZHVDROL | CAXCET24SORHIRQ], | TUNIOZESDRERO] | TLINIOZBSORBROL
EpEC
JESDZZ - | Terpemtur - 1000 = <
T a1 7 ' somoc | 290 | qes QBs [ . R ) .
Appendi: 3
rEC
JESD22. - Termperaturs: - 500 = = r
T© aa s s b ™ sscmmoc |20 | ess@ QBS [ - EE T T
Appendi: 3
ete n E . 1000 .
5 | o 1 s e 41250 e |- - . - . w10
Al0 Cyclez
JEDEC. n 1000
HTSL a5 |JEsozz |1 5 | Tememuwre | 1500 Ho | qesw QBs [y - an3s0 177 2540
103 Stneage Lie =
Test Group B - Accelernted Lifefime Simulation Tests
JEDEC 1000
HToL BL | sz |1 7 LeTem 1252 oo - - Ve - .
108 =
JEDEC w000
HTOL BL | sz |1 T e Temt 1500 e e QEs . - T 2135210
a108 =
JEDEC. 00
HTOL BL  |JEszz |1 7 L=Tent 1500 e | ems@ QBS @) 2n1san? 7o 3310 - - -
108 =
AEC QLO0- - L - - - y ’
ELFR B2 AECQ 1 77 oy Lt 1280 B @ QBES 7 2115000 wE0on 224000 - - -
W
AEC Q100. - Endurance, Per QS5 - -
EDR B3 | ot 1 b e o, | oils 1smp |- - - - T 21540

snd Op Lée

Wanimum of &
AEC QLO0- Wee ond devices, 30 300 .
wes a SECQ 1 30 B i Wees | 1300 w301 - 3900 - -
CRISLET
MIL.STDSE3 Minkmum ot &
WweR c2 Method 0 Wire Bond Pull | devices, 30 | gy w300 w300 - £ - -
2011 Pl
CRI=LET
= JEDECL - 950 Laad - s 5
sD =] o0z 1 15 PB Soldemblty | 2o L=t |- Q85 (1) QBS (1) - - - 1500
= JEDEC L P8 Frme 950 Laad = - .
sD c3 o002 1 15 i o - Q85 (1) QBS (1) - - - 150
JEDEC
JEsDzz- Fhysical y . p ; -
FD o o |t 10 e Cpl>1.67 - 100 1100 - B 11000 212000
5108
Test Group D- Die Fabricasion Reliakility Tests
Corpleted Par Fracezs | Completed PesProcess | Completed Per Campleted Per | Corgleted Per Complated Per Pracesz | Co Carpleted Par
EM o JESDEL - - Electromigraticn - Technology Technology Pracess Technolgy | SRS Process Technology | Technology Pracess Technolagy | Process Technology
i X > Technoiogy = i ; ;i
Aequinemant
Time Camaletzd Per
Corrpleted PerPracess | Completed PerProcesz | Completes Per Camglztzd Per Cempleted Per Pracess | Campleted Per Carpleted Per
ToOS oz JESDIS - - Dependent - Technciogy Technoiogy Process Technokgy | Eets Brocess Technalogy | Technalogy Frcess Technology | Process Technolagy
Ereskiown i
Camalet=d Per
= Corrpleted PerPracess | Copleted PerProcesz | Completes Per = Camglztzd Per Completed Per Pracess | Campleted Per Carpleted Per
Hal D3 JESDSD & - Hat Camer - Fechnology Technology Process Technology | Dot Frocess Technalogy | Technology Process Technology | Frocess Technalagy
] Injeciion " i > Technagy . i * _
- Camalet=d Per
Negative Bies Completed Per Pracess | Compleisd PerFrocess | Completed Per Camgleizd Per Completed Per Pracess | Campleted Per Carpleted Per
=ul D4 - - - Ternpersturs - Technology Tachnobgy Process Technolagy ?";"’“ F’inrégz:Tﬂmlngy Technalogy Prcem Tachnolagy FN_T:szhmhgy
fisiiaes " : > echncicgy . v > >
i Process Process QBS Pachage QBS Package Q8BS
TestSpec Test Name: Condition % Reference: Reference: [ Reference:
TCAMIMZHVDROL ( TCAMIOSIVDROL TUNIOZESDRAR0] | TUIMIOZESDRERC]
Completed Per
Completed PerProcess | Completed PerFrocess | Completed Per * Campleted Per Completed FerProcess | Completed Per Campletzd Per
M o5 - - - Stress Migmtion | - Technology Technaobgy Pracess Technolagy .}"'e‘::;gr Process Technology | Technobgy Pracezs Technolagy | Process Technalagy
Test Group E - Elecirical Verification Tests
. CpioL6T
e EEE - 30 Beaieal Foom hot w00 - - - .

Ambient Opersting Temperaturs by Automotive Grade Level:

Grad 0 {or £): -40C 1 +150C
Grade 1 {ar Q):-40C to +125C
Grade 2 {or T): -40C 1 +105C
Grade 3(ar I): -40C 1o +85C

E1 (TEST): Electrical test temperatures of Qual zamples (High temperature accarding to Grade level):

Room/HotiCald : HTOL, ED
* Room/Hot: THE | HAST, TC JFTC, HTS5L, ELFR, ESD & LU
® Room : ACIUHAST

Quality and Emvironmental data is available at TI's external Web site: htfp-lfurwt com/

Tl Qualification ID: R-CHG-2200-031

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 bassd on an activation energy of 0. TeV - 150G/ 1k Hours, and 170CA20 Hours

The following are equivalent Temp Cycle opons per JESDA7 : -55C/125C/700 Cycles and -65C/150C/500 Cycles

QBS (1) - Packags 85 to TLINL02B3DRERQLTLINL0285DRERQ] with ssme package attributes. Q006 GBS to CAXCET245QRHLRQL.

QB85 (2) - MHEMFAB ABCDOSHY Process QBS to TCAN1042VDRQLTCANLOSLVDQLUTCANLOAZHVDRQL with same silicon amributes

[L} 1 EOS fail Discounted. QEM-EVAL-1801-00348 8D reports EOS damage 1 be caused by mishandling of units during the cold temperature electrical test insertion

Texas Instruments, Incorporated
PCN#20230210000.2A

TI Information - Selective Disclosure
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Automotive New Product Qualification Summary
(As per AEC-Q100 and JEDEC Guidelines)

Approve Date 05-June-2023

Product Attributes

Qual Device: QBS Reference: QBS Reference:
Attributes

LM5180QNGURQ1 UCC27282QDRCRQ1 PDRV8889QWRGERQ1
Automotive Grade Level Grade 1 Grade 1 Grade 1
Operating Temp Range (C) -40 to 125 -40to 125 -40to 125

Product Function Power Management FPower Management FPower Management

Warfer Fab Supplier MAINEFAB MAINEFAB RFAB
Assembly Site CDAT CDAT CDAT
Package Group QFN QFN QFMN
Package Designator NGU DRC RGE
Pin Count 8 10 24

® QBS: Qual By Similarity
e Qual Device LM5180QNGURQ1 is qualified at MSL2 260C

Qualification Results

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

55/ o . Qual Device: QBS Reference: QBS Reference:
Duration | | \5180QNGURQ1 | UCC27282QDRCRQ1 | PDRVB889QWRGERQ1L

st Group A - Accelerated Environment Stress Tests

. e

JEDEC J-
STD-020
JESDZ22-
Al13

Preconditioning | MSL2 260C - 1/PASS 3/PASS 3/PASS

JEDEC
JESDZ22- 3 7
Al10

96

HAST A2 Hours

Biased HAST 130C/85%RH QB5 (1) 312310 3/23110

JEDEC

JESD22-

A10Z2/JEDEC | 3 77
JESDZ22-

Alls

96

ACMUHAST | A3
Hours

Autoclave 121C/15psig QBS (1) - 3/23110

JEDEC

JESDZ22-

A10Z/JEDEC | 3 77
JESD22-

Alls

96

AC/UHAST | A3 Hours

Unbiased HAST | 130C/85%RH QBS (1) 32310 -

JEDEC

TC Ad

TC-BP A4

PTC AS

HTSL AG

JESD22-
Al04 and
Appendix 3

MIL-5TD883
Method 2011

JEDEC
JESDZ22-
Al105

JEDEC
JESDZ22-
Al03

Temperature
Cycle

Post Temp
Cycle Bond Pull

45 PTC

High
45 Temperature
Storage Life

Test Group B - Accelerated Lifetime Simulation Tests

-65C/150C

-40/125C

150C

500
Cycles

1000
Cycles

1000
Hours

177

1/5/0

QBS (1)

3/231/0

3/135/0

3/23110

1/45/0

3/23110

JEDEC 1000
HTOL Bl JESD22- 77 Life Test 125C QBS (2) 32310 -
Hours
Al08
AEC Q100- Early Life 48
ELFR B2 008 77 Failure Rate 125C Hours QBS (2) 3/2400/0 -

Texas Instruments, Incorporated TI Information - Selective Disclosure
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Test Group A - Accelerated Environment Sitress Tests

JEDEC J-
PC Al JS;SDD02220_ 3 7 Precondifioning | MSL2 260C - 1/PASS 3/PASS 3/PASS
A113
JEDEC 96
HAST a2 JESD22- 3 77 Biased HAST 130C/85%RH | || QBS (1) 3/231/0 3123110
ours
A110
JEDEC
JESD22- 96
AC/UHAST | A3 A102/JEDEC | 2 77 Autoclave 121C/15psig QBS (1) - 3123110
Hours
JESD22-
All8
JEDEC
JESD22- 96
AC/UHAST | A3 A102/JEDEC | 3 77 Unbiased HAST | 130C/85%RH | |y QBS (1) 3/231/0 -
ours
JESDZ22-
Al18
JEDEC
JESD22- Temperature 500
TC LY A104 and 3 77 Cycee -65C/150C Cydes | 1770 3/231/0 3123110
Appendix 3
MIL-5TD883 Post Temp
Te-ee As Method 2011 | 5 Cycle Bond Pull | ~ . 150 ) -
JEDEC 1000
PTC A5 JESD22- 1 45 PTC -40/125C Cyces |- - 1/45/0
A105 Y
JEDEC High 1000
HTSL ~6 JESD22- 1 45 Temperature 150C QBS (1) 3/135/0 3123110
- Hours
Al103 Storage Life
JEDEC 1000
HTOL Bl JESD22- 1 7 Life Test 125C QBS (2) 3/231/0 -
Hours
Al08
AEC Q100- Early Life 48
ELFR B2 008 1 iT Failure Rate 125C Hours QBS (2) 3/2400/0 -
Texas Instruments, Incorporated TI Information - Selective Disclosure

PCN#20230210000.2A



Min -
S51 - . Qual Device: QBS Reference: QBS Reference:
. e R R S

Test Group C - Package Assembly Integrity Tests

Minimum of 5
AEC Q100- Wire Bond devices, 30

WEBS c1 1 30 - Wires 1/30/0 3/15/0 3/90/0
001 Shear wires
Cpk=167
Minimum of 5
wap cz | MIL-STDBSS |, 30 Wire Bond Pull | 98VCeS. 30| yyyag 1120/0 211500 3/00/0
Method 2011 wires
Cpk>167
JEDEC J- PB-Free >085% Lead
sb €3 STD-002 S 135 Solderability Coverage . QBS (1) 3/9010 :
JEDEC
JESD22- Physical _
PD c4 5100 and 1 10 Dimensions Cpk=1.67 1/10/0 3/30/0 313010
B108
Test Group D - Die Fabrication Reliability Tests
gforzzfsted per Completed Per Completed Per Process
EM D1 JESD61 - - Electromigration | - - Technolo Process Technology Technology
1ology Requirements Requirements
Requirementis
Eg'zndent g;@s;ited per Completed Per Completed Per Process
TDDB D2 JESD35 - - epenc - - Process Technology Technology
Dielectric Technology Requirements Requirements
Breakdown Requirements a a
Completed Per
JESDED & Hot Carrier Process Completed Per Completed Per Process
HCI D3 - - I - - Process Technology Technology
28 Injection Technology B X
. Requiremenis Requirements
Requirements
MNegative Bias gompleted per Completed Per Completed Per Process
MNEBTI D4 - - - Temperature - - rocess Process Technology Technology
- Technology . )
Instability . Requirements Requirements
Requirementis
gfomczfstea Per Completed Per Completed Per Process
SM D5 - - - Stress Migration - - Process Technology Technology
Technology - "
Requirements Requirements

Requirements

SS/ - . Qual Device: QBS Reference: QBS Reference:
. e R I

Test Group E - Electrical Verification Tests

_ ) Cpk>1.67
ED ES AECQLO0- | 4 a0 Blectrical Room, hot, : 112000 - .
009 Distributions
and cold

Additional Tests

* Preconditioning was performed for Autoclave, Unbiased HAST, THBE/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 {o +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:/iwww.ti.com/
Tl Qualification ID: R-CHG-2209-084
QBS (1) - Package QBS to UCC27282Q0DRCRQ1, PDRVE889OWRGERQL with same package attributes. PDRV8883QWRGERQ1 has been Q006 tested.

QBS (2) - Process QBS to UCC27282QDRCRQL with same silicon atfributes

Texas Instruments, Incorporated TI Information - Selective Disclosure
PCN#20230210000.2A



*{* TEXAS
INSTRUMENTS

Tl Information
Selective Disclosure

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

DRV8889WRGEQ1 - RFAB/CD-PR/CDAT - Grade 1 Q100 Rev H Q006
Approved 06-Dec-2019

Product Attributes

Attributes

Qual Devi

DRVESEIWRGEQ1

Automotive Grade Level Grade 1 Grade 1 Grade 1
Dperating Temp Range 40 to +125C 40 to +125C 40 to +125C
Product Function Power Management Power M ent Power M 1ent
Wafer Fab Supplier RFAB RFAE RFAE
Assembly Site CDAT CDAT CDAT
Package Type VQFN VQFN VQFN
Package Designator RGE (4 X 4 QFN) RGE (4 X 4 QFN) RGE (4 X 4 QFN)
BalliLead Count 24 24 24

- ABS: Qual By Similarity

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

Min Qual Device: Qual Device: Qual Device:
Test Spec Lot SSilot Test Name / Condition Duration . DRVESEIWRGEG1- DRVESEIWRGEQ1-
DRVE8BSWRGEG1
Qty 11 plird
Test Group A — Accelerated Environment Stress Tests
PC A1 - 3 22 SAM Analysis, Pre Stress Completed 2144/0 112240 -
JEDEC J-5TD-020 Level 3-
PC | At SEShaaATT 3 77 Preconditioning ;;:C Mo fails No fails -
PC Al - 3 22 SAM Analysis, Post Stress Completed 274410 112240 -
HAST | A2 JEDEC JESD22-A110 3 7T Biased HAST, 130C/85%RH 96 Hours 215400 UTTI0 -

Texas Instruments, Incorporated TI Information - Selective Disclosure
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Test Spec

S5/Lot

Test Name / Condition

Duration

Qual Device:
DRVESESWRGER1

Qual Device: Qual Device:
DRVESEIWRGEQ1- DRWVESESWRGEQ1-

plia plir

HAST | A2 - 1 Cross Seclion, Post BHAST 96 Completed 25240 15140 -
Haours
HAST | A2 ; 3g | WieBond Shear, Post bHast, Wires 206010 143010 ;
95 Hours
Bond Pull over Stitch, post
HAST | A2 - 30 bHAST. 96 Hours Wires 208010 1/30/0 -
Eond Pull over Ball, Post
HAST | A2 - 30 bHAST. 96 Hours Wires 206010 1/30/0 -
HAST | A2 JEDEC JESD22-A110 70 Biased HAST, 130C/85%RH 152 Hours 3210/ 21000 -
HAST | A2 ; q | Cross Section. PostbHASTAS2 | /o letea 20210 11110 ;
Hours
HAST | A2 ; 2 SAM Analysis, PostbHAST. | (0 ietea 204410 102210 ;
192 Hours
HAST | A2 ; 3p | 'ireBond Shear, Post bHast Wires 206010 143010 ;
192 Hours
Bond Pull over Stitch, post
HAST | A2 - 30 bHAST, 192 Hours Wires 206000 13000 -
EBond Pull over Ball, Post
HAST | A2 - 30 BHAST, 192 Hours Wires 206000 13000 -
JEDEC JESD22-A104 500
TC Ad R iT Temperature Cycle, -65/150C 21540 7T -
and Appendix 3 Cycles
1C | A4 ; 1 Cross Section, Post TIG 500 | 1 pletea 27200 11110 ;
Cycles
TC Ad - 22 SAM Analysis, Post TIC, 500 Completed 2i44/0 1/22/0 -
Cycles
1C | A4 ; gp | YVire Bond Shear, Post TIC 500 1 g 206010 113010 ;
Cycles
TC Ad ) 20 Eond Pull over Stitch Post TVC Wires HBOID 13000 A
300 Cycles
TC Ad ) 20 Bond Pull over Ball Post TIC Wires HBOI0 13000 A
300 Cycles
JEDEC JESD22-A104 1000
TC Ad R 70 Temperature Cycle, -65/150C 214000 17000 -
and Appendix 3 Cycles
TC Ad - 1 Cross Section, Post TIC 1000 Completed 25240 15140 -
Cycles
TC Ad - 22 SAM Analysis, Post T/C, 1000 Completed 2i44/0 1/22/0 -
Cycles
TC Ad - 30 Wirz Bond Shear, Post TIC Wires 208010 1/30/0 -
1000 Cycles
TC Ad ) 20 Eond Pull over Stitch, Post TVC, Wires HBOI0 13000 A
1000 Cycles

Texas Instruments, Incorporated

PCN#20230210000.2A
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Lot Qual Device: Qual Device: Qual Device:

Test Spec Lot SSilot Test Name | Condition Duration DRVESEIWRGEQ1- DRVESEIWRGEQR1-

DRVEEEIWRGEQ1

1P P2

TC | A4 ; 3 30 Bond Pull over Ball, Post TiC, Wires 2060/0 113000 ;
1000 Cycles
Power Temperature Cycle - 1000
PTC | AS JEDEC JESD22-A105 1 45 40/135¢ Cycles - - -
Power Temperature Cycle - 2000
PTC | AS JEDEC JESD22-A105 1 45 40/135¢ Cycles - - -
1000
HTSL | A8 JEDEC JESD22-4103 3 45 High Temp Storage Bake 150G Hours 209040 1/45/0 -
HTSL | A8 ; 3 q | Cross Section, PostHTSLA000 | oo eted 21210 1170 ;
Hours
. 2000
HTSL | AS JEDEC JESD22-A4103 3 44 High Temp Storage Bake 150C Hours 20880 114410 -
HTSL | A8 ; 3 q | Cross Seclion, POStHTSL 2000 | o0 e te 21210 1170 ;
Hours
Test Group C - Package Assembly Integrity Tests
WBS | C1 AEC Q100-001 3 30 Wire Bond Shear, Gpk=1.67 Wires 173040 1/30/0 113000
WEBP | C2 MlL_STZSUﬁ Method 3 30 Bond Pull over Ball, Gk =1.67 Wires 103000 113000 113000
A1 (PC): Preconditioning:
Performed for THE, 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 L -40C to +35C
E1 (TEST): Electrical test temperatures of Qual samples (High temperature according to Grade level):
Room/Het/Cold: HTOL, ED
Room/Hot: THE / HAST, TC / PTC, HTSL, ELFR, ESD & LU
Room: AGUHAST
Green/Pb-free Status:
Qualified Pb-Free{SMT) and Green
T Qualification |D: 20180731-126552
Texas Instruments, Incorporated TI Information - Selective Disclosure
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Tl Information
Selective Disclosure

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

Approve Date 09-June-2023

Product Attributes

Qual Device: Process, Package QBS Reference: Package Reference:
Attributes

LP87702DRHBRQ1 LM2775QDSGRO1 TPS92682Q0RHBRQ1
Automotive Grade Level Grade 1 Grade 1 Grade 1
Operating Temp Range (C) -40 to 125 -40 fo 125 -40 1o 125
Product Function Power Management Power Management Power Management
Wafer Fab Supplier DMOS6 RFAB RFAB
Assembly Site CDAT CDAT CDAT
Package Group QFMN QFM QFN
Package Designator RHB DsG RHB
Pin Count 32 a8 32

* QBS: Qual By Similarity
* Qual Device LPB7702DRHERQL is qualified at MSL2 260C

Qualification Results

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

S5/ TS Process, Package Package QBS
Type Test Spec Lot Test Name Condition LPS?Y?IJZDRHE\I-?Q1 QBS Reference: Reference:
= | LM2775QDSGRQ1 | TPS92682Q0RHBRQ1

Texas Instruments, Incorporated TI Information - Selective Disclosure
PCN#20230210000.2A
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S5/

Test Group A - Accelerated Environment Stress Tests

Condition

Qual Device:

LP87702DRHBRQ1

Process, Package
QBS Reference:

Package QBS
Reference:

LM2775QDSGRQ]1 | TP592682Q0RHBRQ1

JEDEC 1-5TD-
020 JESD22- 3 77
All3

JEDEC J1-5TD-
020 JESD22- 3 77
All3

JEDEC
HAST A2 | Jespza-ati0 |3 I

JEDEC
JESD22-
AC/MUHAST | A3 AL02/JEDEC 3 i7

JESD22-A118

JEDEC
JESDZ22-A104 3 77
and Appendix 3

JEDEC
JESDZ22-A105

JEDEC
HTSL AB JESD22-A103 1 45

JEDEC

HTSL AB JESD22-A103

Preconditioning

Preconditioning

Biased HAST

Autoclave

Temperature
Cycle

PTC

High
Temperature
Storage Life

High
Temperature
Storage Life

MSL2 260C

MS5L3 260C

130C/85%RH

121C/5psig

-65C/150C

-40/125C

150C

175C

Hours

96
Hours

500
Cycles

1000
Cycles

1000
Hours

500
Hours

QBEs()

QBS(1)

QBS()

QBS(1)

QBS(1)

QBS(1)

3IPASS

3/1231/0

3/2310

3/2310

1/45/0

3/135/0

3/PASS

3/231/0

32310

3/23110

3/135/0

Test Group B - Accelerated Lifetime Simulation Tests

JEDEC
HTOL Bl JESD22-A108 1 m
HTOL Bl JEDEC 1 i

JESD22-A108

Test Group C - Package Assembly Integrity Tests

Life Test

Life Test

125C

150C

1000
Hours

324
Hours

QBS(2)

3/2310

1770

WBS Cc1 AEC QL00-001 |1 30

Wire Bond
Shear

Minimum of 5
devices, 30
wires
Cpk>1.67

Wires

1/20/0

3/90/0

Texas Instruments, Incorporated
PCN#20230210000.2A

TI Information - Selective Disclosure
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_— Process, Package Package QBS
?jt! Test Name Condition LPS?'?:IZ%T?VI!I?I;!Ql QBS Reference: Reference:
- | LM2775QDSGRQ1 | TP5926820RHBRQ1

Type Test Spec
Minimum of 5
WeP cz | MiL-STD8E3 1 30 | Wire Bond pun | dVices. 30 Wirss | 1/30/0 2/90/0 3/90/0
Method 2011 wires
Cpk=1.67
JEDEC J-STD- . >95% Lead
sD c3 002 1 15 PB Solderability Coverage QBS(1) 1/15/0 3/44/0
JEDEC J-5TD- PB-Free >95% Lead
sb cs 002 1 15 Solderability Coverage QBS(1) isio s/44i0
JEDEC Physical
PD c4 JESD22-B100 1 10 . ¥ . Cpk=1.67 - 1/10/0 - 3/30/0
Dimensions
and B108

Test Group D - Die Fabrication Reliability Tests

Completed Per
Process
Technology
Requirements

Completed Per
EM D1 JESD61 - - Electromigration | - - Process Technology
Requirements

Completed Per
Process Technology
Requirements

E?anem Completed Per gsjn;ep;ested per Completed Per
TDDE D2 JESD35 - - Di Ii i - - Process Technology Technol Process Technology
Ielectric Requirements echnology Requirements
Breakdown Requirements

Completed Per

Completed Per Completed Per

HCI D3 JESDG0 & 28 - - ;?éccuz:ler - - Process Technology 'IF";Ocﬁﬁ?JSIo Process Technology
] Requirements Requiren?gnts Requirements
Negaltive Bias Completed Per gﬁ:'n;ep;ested per Completed Per
NBTI D4 - - - Temperature - - Process Technology Technolo Process Technology
Instability Requirements vy Requirements

Requirements

Completed Per
Process
Technology
Requirements

Completed Per
SM D5 - - - Stress Migration | - - Process Technology
Requirements

Completed Per
Process Technalogy
Requirements

Test Group E - Electrical Verification Tests

Electrical Cpi1.67
ED ES AEC Q100-009 3 30 P Room, hot, and | - 1/30/0 - -
Distributions cold

I — Process, Package Package QBS
551 - Qual Device:
Type Test Spec Lot Test Name Condition LP87702DRHBRQ1 QBS Reference: Reference:
- | LM2775QDSGRQ1 | TP592682Q0RHBRQ1

Additional Tests

s 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 JESDA47T : -55C/125C/700 Cycles and -65C/150C/500 Cycles

Ambient Operating Temperature by Automotive Grade Level:

* Grade 0 (or E): -40C to +150C
e 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 fHAST, TC/PTC, HTSL, ELFR, ESD & LU
* Room : AC/UHAST

Quality and Environmental data is available at TI's external Web site: hifp A ti com/
TI Qualification ID: R-CHG-2209-077
QBS (1) - Package QBS to LM2775QDSGRQ1 and TP592682QRHB with same package attributes. LM2775QD5GRQ1 and TPS592682QRHE have been Q006 tested.

QBS (2) - Process QBS to LM2775QDSGRQ1 with same silicon attributes

Texas Instruments, Incorporated TI Information - Selective Disclosure
PCN#20230210000.2A



Tl Information
Selective Disclosure

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

Approve Date 14-July-2023

Product Attributes

Qual Device: QBS Reference: ‘QBS Reference: QBS Reference: QBS Reference:
TUSB217RGYRQ1 TLC6C5816QPWPRQL TS3A5017QRGYRQL TLIN10283DRBRQ1L TLIN10285DRBRQ1

Automotive Grade Level Grade 2 Grade 1 Grade 1 Grade 1 Grade 1

Operating Temp Range (C) -40 10 105 -4010 125 -40 10 125 -4010 125 -4010 125

Product Function Signal Chain Power Management Signal Chain Interface Interface

Wafer Fab Supplier RFAB RFAB FR-BIP-1 RFAB RFAB

Assembly Site CDAT TAl CDAT CDAT CDAT

Package Group QFN TSSOP QFN QFN QFN

Package Designator RGY PWP RGY DRB DRB

Pin Count 14 28 16 8 8

* QBS: Qual By Similarity
* Qual Device TUSB217RGYRQL is qualified at MSL2 260C

Qualification Results

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

Min Ay Process QBS . . .
Type Test Spec e IS_S;‘ Tost Name Duration Qual Device: ol QBS Reference: QBS Reference: QBS Reference:
TUSB217RGYRC TS3A5017QRGYRQL | TLIN10283DRBRC TJLIN10285DRBRC

Qty of Q1 TLC6C5816QPWPRQ1 1 Q1 Q1

Test Group A - Accelerated Environment Stress Tests

JEDEC J-
S5TD-020
JESD22-
Al13

PC Al 3 a7 Preconditioning | MSL2 260C - 0QBS(1) - 3/Pass 1/Pass 2/Pass

JEDEC 96
HAST A2 JESD22- 3 i Biased HAST 130C/85%RH

110 Hours QBS(1) - 3/231/0 uTTio 2/154/0

Texas Instruments, Incorporated TI Information - Selective Disclosure
PCN#20230210000.2A



Min . Process QBS
ss/ o Qual Device: _ . QBS Reference: QBS Reference: QBS Reference:
Type Test Spec Lot Test Name Condition Reference:
-.- Qty Lot TUSB217RGYRQ1 TLC6C5816QPWPROL TS3A5017QRGYRQ1 | TLIN10283DREBRQ1 | TLIN10285DRERQ1
JEDEC
JESD22- 9
ACMHAST | A3 ALO2/JEDEC | 3 i Autoclave 121C/5psig QBS(1) - 3123100 U770 2/154/0
ours
JESD22-
All8
JEDEC
JESD22- Temperature . -~ 500 - . a9
TC A4 A104 and 3 7 Cycle 65C/M150C Cycles QBS(1) 312310 2/154/0
Appendix 3
JEDEC
JESD22- Temperature 1000 o
TC A4 A104 and 3 7 Cycle -55CH50C Cycles QBS(1) - - - 1770
Appendix 3
MIL-STDB83 Post Temp
TC-BP M Method 2011 1 5 Cycle Bond Pull - QBS(1) - /510 11510 150
JEDEC 1000
PTC AS JESD22- 1 45 PTC -40/125C Cycles - - 1/45/0
AL05 y
JEDEC High 1000
HTSL AB JESD22- 1 45 Temperature 150C Hours QBS(1) - 3/135/0 U770 2115410
A103 Storage Life
Test Group B - Accelerated Lifetime Simulation Tests
JEDEC 1000
HTOL Bl JESD22- 1 [ Life Test 125C H QBS(2) 3/23110 312310 -
ours
Al108
JEDEC 1000
HTOL Bl JESD22- 1 i Life Test 150C H QBS(2) - - 1770 2/154/0
ours
Al108
. AEC Q100- Early Life - 48 n
ELFR B2 008 1 77 Failure Rate 125C Hours QBS(2) 31240010 - -
NVM
. AEC Q100- Endurance, Per QS5-009- .
EDR B3 005 1 i Data Retention, | 018 1 Step - - - 7o 2/154/0
and Op Life

Test Group C - Package Assembly Integrity Tests

AEC Q100-
WES Cc1 001
. MIL-STD883
weP €2 Method 2011
JEDEC J-
sb ¢ | stD-002

Wire Bond
30 Shear
30 Wire Bond Pull
15 PB Solderability

Minimum of 5
devices, 30
wires
Cpk=1.67

Wires 1/30/0

Minimum of 5
devices, 30
wires
Cpk=1.67

Wires 1/30/0

>95% Lead
Coverage

3/90/0

3/90/0

1/15/0

3190/0

3/90/0

1/15/0

1/30/0

1/30/0

Texas Instruments, Incorporated
PCN#20230210000.2A

TI Information - Selective Disclosure
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Process QBS

ss1/ " . Qual Device: N QBS Reference: QBS Reference: QBS Reference:
Type Test Spec Test Name Condition | Duration Reference:
Lot TUSB217RGYRQ1 TLCBC5816QPWPRQL TS3A5017QRGYRQ1 | TLIN10283DRBRQ1 | TLIN10285DRBR!
JEDEC J- PB-Free >95% Lead - - -
so cs STD-002 15 Solderability Coverage . 150 sl : sl
JEDEC
JESD22- Physical N
PD c4 B100 and 1 10 Dimensions Cpk>1.67 - 1/10/0 3/30/0 3i30/0 1/10/0 212010
B108

Test Group D - Die Fabrication Reliability Tests

Completed Per

Completed Per

Completed Per

Completed Per

Completed Per

EM D1 JESD61 - - Electromigration = - - ?;gfnewso?ogy Process Technology Process Technology Process Technology = Process Technology
Requirements Requirements Requirements Requirements Requirements
Egiindent ;’rnn':glgeﬂ Per Completed Per Completed Per Completed Per Completed Per
TDDB D2 JESD35 - - DieF;ecuic - - Technology Process Technology Process Technology Process Technology — Process Technology
Breakdown Requirements Requirements Requirements Requirements Requirements
. Completed Per Completed Per Completed Per Completed Per Completed Per
JESD60 & Hot Carrier Process
HCI D3 - - . - - Process Technology Pracess Technology Process Technology = Process Technology
28 Injection Technology Requi A - .
. N equirements Requirements Requiremenis Requirements
Requirements
Negative Bias gg:glszterl Per Completed Per Completed Per Completed Per Completed Per
NBTI D4 - - - Temperature - - Technol Process Technology Process Technology Process Technology = Process Technology
Instability echnology Requirements Requirements Requirements Requirements
Requirements
E%Tg;[ed per Completed Per Completed Per Completed Per Completed Per
5M D5 - - - Siress Migration - - Technology Process Technology Process Technology Process Technology = Process Technology

Requirements

Requiremenis

Requirements

Requirements

Requirements

Test Group E - Electrical Verification Tests

. ) Cpk>1.67
ED Es | pECQI0- g 30 E';;‘ig‘f;‘ws Room, hot, | - 13000 . . . .
and cold

Additional Tests

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

Grade Level:

Ambient Op & by A

Grade 0 (of E): -40C to +150C
Grade 1 (or Q): -40C 10 +125C
Grade 2 (of T): -40C 1o +105C
Grade 3 (of 1) : -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: hitpuiwww.ti.com/
TI Qualification ID: R-CHG-2209-079
QBS (1) - Package QBS to TS3A5017QRGYRQ1, TLIN10285DRBRQ1, TLIN10283DRBRQ1 with same package atributes. TLIN10285DRBRQ1 / TLIN10283DRBRQ1 has been Q006 tested.

QBS (2) - Process QBS to TLC6C5816QPWPRQ1 with same silicon attributes

Texas Instruments, Incorporated TI Information - Selective Disclosure
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Tl Information
Selective Disclosure

Automotive New Product Qualification Summary
(As per AEC-Q100, AEC-Q006, and JEDEC Guidelines)

Approve Date 18-JANUARY -2023
Product Attributes

TLIN10283DRBRO1 TLIN10285DRBRQ1

RFAB RFAB
LBCIM LBCOM
1650 x 1830 1650 x 1830

Package Attributes

CDAT CDAT
QFN QFN
DRB DRB

Qualification Results

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

JEDEC J-STD-020

Test Group A - Accelerated Environment Stress Tests
PC Al 3 77 Preconditioning MSL2 260C - 1/Pass 2/Pass

JESD22-A113

Review for
PC All - 3 22 SAM Precon Pre delamination - 1/22/0 2/44/0
Review for

PC Al2 - 3 22 SAM Precon Post delamination - 1/22/0 2/44/0

HAST  A21 JEDEC JESD22-A110 3 77 Biased HAST 130C/85%RH 96 Hours 1/77/0 2/154/0

HAST  A212 | - 3 1 Cross Section, post Post stress cross completed | - }

-+ bHAST, 1X section P

Wire Bond Shear, post

HAST | A2.13 | - 3 30 BHAST, 1X Post stress Wires 1/30/0 2/60/0
Bond Pull over Stitch, post

HAST  A2.14 | - 3 30 BHAST, 1X Post stress Wires 1/30/0 2/60/0
Bond Pull over Ball, post

HAST | A2.15 | - 3 30 BHAST, 1X Post stress Wires 1/30/0 2/60/0

HAST | A2.2 JEDEC JESD22-A110 3 70 Biased HAST 130C/85%RH 192 Hours | 1/70/0 2/140/0
SAM Analysis, postbHAST | Review for

HAST  A2.21 | - 3 22 2% delamination Completed | 1/22/0 2/44/0
Cross Section, post Post stress cross

HAST  A222 | - 3 1 BHAST, 2X section Completed | 1/1/0 2/1/0
Wire Bond Shear, post

HAST  A223 - 3 30 BHAST, 2X Post stress Wires 1/30/0 2/60/0
Bond Pull over Stitch, post

HAST  A224 - 3 30 BHAST, 2X Post stress Wires 1/30/0 2/60/0
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HAST | A2.25
TC A4l

TC A411
TC A412
TC A413
TC Adl4
TC A4.15
TC A4.2

TC Adll
TC A412
TC A4.1.3
TC A4.1.4
TC A4.15
TC A4l

TC Ad4l1l
TC A412
TC A4.13

Texas Instruments, Incorporated

JEDEC JESD22-A104
and Appendix 3

JEDEC JESD22-A104
and Appendix 3

JEDEC JESD22-A104
and Appendix 3

PCN#20230210000.2A

30

77

22

30

30

30

70

22

30

30

30

77

22

30

Bond Pull over Ball, post
bHAST, 2X

Temperature Cycle

SAM Analysis, past 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, post TC,
2X

Bond Pull over Stitch, post
TC, 2X

Bond Pull over Ball, post
TC, 2X

Temperature Cycle

SAM Analysis, post TC 1X

Cross Section, post TC, 1X

Wire Bond Shear, post TC,
1X

Post stress

-55C/N150C

Review for
delamination

Post stress cross
section

Post stress

Post stress

Post stress

-55C/150C

Review for
delamination

Post siress cross
section

Post stress

Post stress

Post stress

-65C/150C

Review for
delamination

Post stress cross
section

Post stress

Wires

1000
Cycles

Completed

Completed

Wires

Wires

Wires

2000
Cycles

Completed

Completed

Wires

Wires

Wires

500
Cycles

Completed

Completed

Wires

1/30/0

1770

1/22/0

1/30/0

TI Information - Selective Disclosure

2/60/0

1/77/0

1/22/0

1/30/0

1/30/0

1/30/0

1/70/0

1/22/0

1/30/0

1/30/0

1/30/0

177/0

1/22/0

1/30/0



Bond Pull over Stitch, post

A{e A414 - 3 30 TC. 1X Post stress Wires 1/30/0 1/30/0
TC | A415 | - 3 30 .?g'_“l’; ullover Ball.post | 5ot gtress Wires 1/30/0 1/30/0
T© | Ad2 ;Egi‘;pJ;SéiZ;'Alo“ 3 70 | Temperature Cycle -65C/150C é(;fc’loes 117000 1/7000
TC | Ad421 - 3 22 SAM Analysis, post TC, 2X Z;‘;i;‘::];’on Completed | 1/22/0 1/22/0
TC | Ad422]- 3 1 Cross Section, post TC, 2X :é’cst'is:ess oSS | completed | 1/1/0 1/1/0
Tc | Ad423 |- 3 30 ‘z’\f('e Bond Shear, postTC, | 5o stress Wires 1/3000 1/3000
TC | Ad424 |- 8 30 ?g'.‘g; ullover Stitch, post | 5ot siress Wires 1/30/0 1/30/0
TC | A425 - 3 30 ?g"‘gxp ulloverBall.post | b siress Wires 1/3000 1/3000
HTSL | A61 | JEDEC JESD22-A103 |3 45 [’iifgeh Temperature Storage | g v 1/4510 2/90/0
HTSL | A6.11 - 3 1 (l:)r(oss Section, post HTSL, :eocstti:rt:ess Cross Completed

HTSL | A62 | JEDEC JESD22-A103 | 3 44 Eifgh Temperature Storage | ;54 ﬁ%%?s 1/4410 2/88/0
HTSL | A62.1 - 3 1 Cross Section, post HTSL, | Post stress cross Completed | 1/1/0 20200

2X section

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 1) : -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/

Tl Qualification ID: 20200329-133554

Affected ZVEI IDs: SEM-PA-05, SEM-PA-07, SEM-PA-18, SEM-TF-01, SEM-PA-01, SEM-PA-
08, SEM-PA-13, SEM-PS-02

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.
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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 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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