PCN Number: | 20240429000.2 | PCN Date: | April 30, 2024

Title: Qualification of RFAB using qualified Process Technology, Die Revision, Datasheet
i and additional BOM options for select devices

Customer Contact: Change Management team | Dept: Quality Services

Proposed 1 Ship October 27, 2024 Sample requests

*
Date: accepted until: May 30, 2024

*Sample requests received after May 30, 2024 will not be supported.

Change Type:

Assembly Site

Design

Wafer Bump Material

Assembly Process

Data Sheet

Wafer Bump Process

Assembly Materials

Part humber change

Wafer Fab Site

|| Mechanical Specification

Test Site

Wafer Fab Materials

Packing/Shipping/Labeling

Test Process

Wafer Fab Process

PCN Details

Description of Change:

Texas Instruments is pleased to announce the addition of RFAB using the HPA9 qualified
process technology and additional Assembly BOM options for the devices listed below.

Current Fab Site Additional Fab Site
Current Fab Process Wafer Additional Process Wafer
Site Diameter Fab Site Diameter
DL-LIN LINCMOS 150 mm RFAB HPA9 300 mm
The die was also changed as a result of the process change.
Construction differences are as follows:
Current Proposed
Bond wire diam, material 0.96mil Au 0.80mil Cu

The datasheets will be changing as a result of the above mentioned changes. The datasheet
change details can be reviewed in the datasheet revision history. The link to the revised
datasheet is available in the table below.

I TEXAS TLC555-Q1
INSTRUMENTS SLFSO7BC — OCTOBER 2006 — REVISED APRIL 2024
Changes from Revision B (May 2015) to Revision C (April 2024) Page
» Added reference to functional safety documentation in Features .............cccoovvoiiceiiiicieiecccciiieeeceeeeseeeeaens 1
» Deleted Description (Continued) SECHON.............o.o et tee e as e e e e s aseesaesesnsaaessenssnsasnsasasssnesnnes |
* Updated Package /nformation table... SUN—
= Deleted Dissipation Rafings and mcved contlnucus tolal power d|55tpatmn speczﬁcatlons to Abso!ute
Maximum Ratings .. S red

» Changed comlnuous total power d|ss=pat|0n power ratmg frcm ?ESmW tc QDOmW at TA = 25“(3 and from
145mW to 180mW at T, = 125°C, and changed derating factor T, = 25°C from 5.8mW/°C to 7.2mW/°C, in

Absolute Maximum Ratings ... PR, |
» Updated thermal resistance and characterizallon parame{er values in Thermal !nformanon s
* Changed reset current (l;reseT)) test conditions to Vgesgt = Vpp in both Electrical Characrensncs tables .4
+ Added new reset current (l;reseT)) typical values for test condition Vreser = 0V to both Electrical

Characteristics tables... T
» Changed supply current typmal value from 1?0 uA to 130 uA in E!ecrncaf Characrensﬁcs VDD = 5 V .4
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= Changed title of Operating Characteristics table to Swfrchr'ng Characteristics and clarified that values are

specified by design or characterization... ... B
= Deleted initial error of timing interval specnﬁcatlon in Sw;rchmg Gharacrenst;cs ...B
» Added text regarding input type to Overview .. ?'
» Changed functional block diagram to simplifi ed schematm and moved to Overwew e T
= Added new Functional Block Diagram ... e
» Added guidance for RESET pin pullup remstance in Monosrable Operaﬂon e T
» Changed Vg to Vpp in Monostable Operation ... n T
= Added clarity regarding nominal operating frequency and parasmc terms in Asrabfe Operanon ...9
= Changed V¢ to Vpp in Astable Operation .. SR *
» Deleted Figure 11, Equ;va!enr Schematic, and added gmdance cc-ncernlng the RESET pln in Dewce

Functional Modes .. .12

Changed V¢ fo VDD in Table 6 1 Functmn Tab!e . crereeeeeenninneens 12
» Added references to application note and reference de3|gn in Documenrat;on Support sectlen .19

Product Current New
Datasheet Datasheet Link to full datasheet
Folder
Number Number
TLC555-Q1 SLFS078B SLFS078C http://www.ti.com/product/TLC555-Q1

Qual details are provided in the Qual Data Section.

Reason for Change:

These changes are part of our multiyear plan to transition products from our 150-millimeter
and 200-millimeter factories to newer, more efficient manufacturing processes and
technologies, underscoring our commitment to product longevity and supply continuity.

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

None

Impact on Environmental Ratings:

Checked boxes indicate the status of environmental ratings following implementation of this
change. If below boxes are checked, there are no changes to the associated environmental
ratings.

RoHS REACH Green Status IEC 62474
| <] No Change | </ No Change | ><] No Change | >< No Change
Changes to product identification resulting from this PCN:

Fab Site
Information:
R Chip Site Origin Chip Site Country s .

Chip Site Code (20L) Code (21L) Chip Site City

DL-LIN DLN USA Dallas

RFAB RFB USA Richardson
Die Rev:
Current New
Die Rev [2P] Die Rev [2P]
F A

Sample product shipping label (not actual product label)

TEXAS
INSTRUMENTS

(17) SN74LSO7NSR

. G4
bpo; ¢ Malgysie (@) 2000  (» (336
MSL '2 /260C/1 YEAR|SEAL DT 31T7)LOT: 3959047MLA
MSL 1 /235C/UNLIM |03/29/04 4W) TKY(1T) 7523483512
(P

OPT:

LBL: 54 (L)70:1750

2P) REV:
(20L) €SO: SHE
(22L) ASO:MLA

Vv o333
1L) CCO:USA
23L) ACO: MYS
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Product Affected:

TLC555QDRQ1 TLC555ZQDRQ1

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

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

Redbull TLC555QDRQ1, Grade 1, Q100 Rev H, Q006 - 8D assembled in MLA
Approve Date 06-OCTOBER -2023

Product Attributes
. QBS Process QBS Product QBS Product QBS Product QBS Product QBS Package, Product
Attributes sl Reference: Reference: Reference: Reference: Reference: Reference:
TLCSSSODROL | o p529A0DGSROL TLV3002QDRO1L TLYS0020DRQ1 TLV9062QDR0L TLV3062QDRQ1L OPAZ9910DROL
Automative Grade Level Grade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Ranga (C) -0tz 125 -401o 135 -A0to 125 -0 125 -0 125 -0 125 -40 0 125
Product Function Signal Chain Signal Chain Signal Chain Signal Chain Signal Chain Signal Chain Signal Chain
Wafer Fab Supplier RFAE RFAB RFAE RFAE RFAE RFAB RFAB
Assambly Site MLA ASESHAT MLA MLA MLA MLA MLA
Package Group S0IC VSS0P S0IC S0 S0IC SoIC S0IC
Package Designator o] DGS D D D D 8]
Pin Count B 10 B E} E} 8 a

* (QBS: Qual By Similarity
* Qual Device TLC555QDR01 is qualified atMSL1 260C

Qualification Results

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

QBS Package,
Product
062QDRQL Opﬁgg‘ﬁfﬁe'

QBS Process 0QBS Product QBES Product 0BS Product QBES Product
nce: Reference:

o ualllevice: Referance: Reference: Reference: Refere
INA223AQDGSRO1 | TLV30020DROQ1 | TLV3002QDRQ1 | TLVI0G2QDRO1 | TLV

Test Spec Lot Test Name Condition Duration TLCS555QDRGL

Quy
Test Group ccelerated Environment Stress Tests

JEDEC J-
STD-020
JESDZ22-
Al13

PC AL 77 Precondiioning MSL1260C - 1113200 - - - - - 3002410
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QBS5 Process

0QBS Product

QBES Product

0BS Product

QES Product

QBS Package,

Test Spec ‘?_glr Test Name Condition Duration nglﬁga‘éazl Reference: Reference: Reference: Reference: Reference: R:f’:r‘:l:::le'
TSR | INA229AQDGSRQL | TLVS002QDROL | TLV002QDRQ1 | TLVS062QDRA1 | TLVI052QDRQL | opa2e3100R01

JEDEC J-

PC a  STD-020 3 77 | Precondifioring MSL2 260C - . 000 . v 00 Lo .
JESD22-
A113
JEDEC .

HAST Az JESD22- 3 77 Biased HAST ~ 130CBS%RH .o . 1770 22310 - 7T 32310 - 32310
A110
JEDEC
JESD22- .

AC/UHAST A3 A1D2UEDEC 32 77 Autoclave 121Ci15psig - - - 7T 32310 - -

Hours

JESD22-
al18
JEDEC
JESD22- .

AC/UHAST A3 ALD2MEDEC 3 7 Unbiased HAST | 130C/85%RH ) 17T 22310 - - - - 33100

ours

JESD22-
A118
JEDEC
JESD22- Temperatre I 500 A

TC L vr e 3 T ol §5CASOC  En . vi0e0 22310 7T 211540 L7TR 32310
Appendixc 3
MIL-STD2E3 Post Temp

TC-BP A Method2o1t 1 5 Cycle Bond Pull . - 150 - 1570 150 - 1510
JEDEC High 1000

HTSL 46 JESDZ2- 1 45 | Temperatre 150C a 114510 - - - - - 3113500
A103 Storage Life ours
JEDEC High oo

HTSL a5 JESDZ2- 1 45 | Temperatre 175C A - 22310 - - - - -
A103 Storage Life ours

Test Group B - Accelerated Lifetime Simulation Tests

JEDEC 1010
HTOL Bl JESD22- 2 77 Lk Test 1250 7T 2210 . . . B .
Hours
A108
JEDEC 08
HTOL Bl JESD22- 2 77 L Test 150C o - E 1770 170 - 177t
ours
A108
ELFR B2 pECQUD- gop L 125C a2 3240000
Failurs Rate Hours

Test Group C - Package Assembly Integrity Tests

wes c1 AECQLD- 3p | Ve Bond : Wies 1300 3900 . - . 1300 3m0m
001 Shear wires.
Cpke167
Minimum of 5
MIL-STD883 devices, 30 )
wep 2 et 1 30 WireSandPull e Wies 1300 3900 . - . 1300 3m010
Cpke167
JEDEC J-  >95% Lead
S0 3 gooane 1 15 PESodenabiy oot - 1150 - . - 1150 - -
_ - QBS Process QBSProduct | QBSProduct | QBSProduct | QBSProduct | oo rackage,
| qual Device: 2 3 E E Product
Test Spec TestName Duration | 1z oo Rg) | Refersnce: Reference: Reference: Reference: Reference: A
TLESIR0ROL | 1Na223AQDESRQL | TLVS002QDRQ1 | TLVI0D2QDROI | TLVS062QDRQ! | TLV052QDRAL | gansger
QDRQ1
JEDEC J- PB-Free »95% Lead
s € smoz 'S Solderabilty  Coverage s 150 . - nsn - -
JEDEC
JESD22- Physical
PD ca SR w  FoEeE Cpkr167 - 1101 3300 . - 3301 - 300
B108

Test Group D - Die Fabrication Reliability Tests

Completed Per Completed Per Per leted Per Per | Completed Per
rocess ampleted Per Process PrncEss F'roness PrncEss Process
EM bl JESDEL - Electromigration - Technology P'ECE.SS Technology Technology Technology Technology Technology Technology
Time Completed Per c teted P Completed Per Compl Per [o leted Per  Compl Per Completed Per
TDDB D2 JESD35 Dependent Process Pomp T :' Io Process Process Process Process Process
- Dielectric - Technolegy rocess 1eCinOiogyY  Tochnology Technology Technology Technology Technology
Breakdown i i i i i i
Completed Per c tet=d P Completed Per Compl Per Ci Per Compl Per Comp Per
el p3  JEsDE0e Hot Carrier rocess E "? oo rocess Process Process Process Process
S . Injection . Technalogy R O3 Technology Technolgy Technology Technalogy Technalogy
! equirements ! B " b B
Reguirements q il
Negave Bizs PCumplaned POl Completsd Per PCumplmd Per -'.; p Per ; leted Per g p Per | Completed Per
METI D4 - Temperatre - T""f‘essl Process Technology T""f‘“‘I dec|Ess| T“?‘T T'“dcfssl T
Instahility =chnology Reguirements =chnalody =cnnalogy =chnatody Scnnology ecnoegy
Reguirements q q
F'croneumplsi‘Ed Fer | Complatsd Par F'croneumpl:s‘Ed Per gruc;ss Fer ;ronelss are gruc;ss Fer gmnglss I
SM D3 - Stress Migration . Technology Process TechnolodY | Technology Technology Technology Technology Technology

Test Group E - Electrical Verification Tests

ESD SEC Quae- -y ESD HEM \zgﬁg 130 - - - - 130
ESD E2 ng Q1o0- 3 ESD HEM ‘\'zﬁg - - 130 - - 1730 -

ESD R ! 3 ESD COM e - . 130 . . 130 .

ESD E hEEQIOO 3 ESD COM o amn 130 . . . B 130
Ly B AECOUID- 5 Lachup eyl 180 L8 180 B : L0 160
ED Bs  pee @0 3 g Fesed EE;:::E;L - 31900 3800 130 - 2500 173010 3800

Additional Tests

* Preconditioning was performed for Autaclave, Unbiased HAST, THE/Biased HAST, Temperatre Cycle. Thermal Shock, and HTSL. as applicable

* The following are equivalent HTOL options based on an activation energy of 0.7V : 125C/1k Hours, 140C/480 Hours, 150C300 Hours, and 135C/240 Hours
* The following are equivalent HTSL options based on an activation energy of 0.7eV : 150C/A1k Hours, and 1700420 Hours

« The following are equivalent Temp Cycle options per JESDA7 : -55CA25C/T00 Cycles and -65C/150C/500 Cycles
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Ambient Operating Temperature by Automative Grade Level:

® Grade { (or E): -40C to +150C
® Grade 1 {or Q): -40C 1o #125C
* Grade 2 (or T): -40C o +105C
* Grade 3 [or [) : -40C w0 +35C

El [TEST): Electrical test temperatures of Qual samples [High temperature according to Grade level):

* RopmiHaot'Celd - HTOL, ED
* RoomfHat: THB /HAST, TS/ PTC, HTSL, ELFR, EED & LU
® Ropom : ACUHAST

Quality and Environmental data is available at TI's external Web site: hitpfenanscti.comd

Tl Qualification ID: R-MFD-2112-081

[LHHTOL failed due to rejects mixed back im with tested good units. See attached 4C.

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

Redbull TLC555QDRQ1, Grade 1, Q100 Rev H, Q006 - 8D assembled in MLA
Approve Date 06-OCTOBER -2023

Test Spec

Qualification Results

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

Accelerated Environment Stress Tests

TestName

Condition

Qual Device: QBS Reference:

Duration TLC5550DRO1 | OPA29910DRC

PC

PC
PC

HAST

HAST

HAST

HAST

Texas Instruments Incorporated

All
Al2

A21

A212

A213

A214

JEDEC J-5TD-020
JESD22-A113

JEDEC JESD22-A110

3 7
3 22
3 22
3 7
3 1

3 30
3 30

Preconditioning

SAM Precon Pre
SAM Precon Post
Biased HAST

Cross Section, post
bHAST, 1X

‘Wire Bond Shear, post
BHAST, 1

Bond Pull over Stitch,
post bHAST, 1X

MSL1 260C

Review for delamination
Review for delamination

130C/85%RH

Post stress cross section

Post stress

Post stress

TI Information - Selective Disclosure

- 1/132/0 3/924/0
- 1/22/10 3/66/0

- 1/22/0 3/66/0
96 Hours 3123110
Completed 31310
Wires 3/9/0
Wires 3/9/0
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Bond Pull over Ball,

HAST A215 - 3 30 post bHAST, 1X Post stress Wires - 3/9/0
HAST A22 | JEDEC JESD22-A110 3 70 | Biased HAST 130C/85%RH 192 Hours - 3/231/0
HAST | A221 - 3 22 g‘::'s’f‘r”;;ysis’ post Review fordelamination  Completed - 3/66/0
HAST A222 - 3 1 Eﬁ”j;fg‘;'(ﬁ"”’ post Poststress cross section  Completed - 34310
HAST A223 - 3 20 mf;f';‘;sma“ Post | pogtstress Wires - 3/9/0
HAST A224 | - 3 20 ?;’Qtdbm's?r‘l'gfm”‘ Post stress Wires - /910
HAST  A225 | - 3 30 Eggtdbﬁﬂls?r\g(aa“' Post stress Wires - 3/9/0
TC | A4l iﬁg’iﬁpﬁ%‘iﬁ"ﬂm 3 77 | Temperature Cycle B5C/150C 23395 110810 323100
TC ALl - 3 22 ?QM Analysis, postTC | oo view for delamination | Completsd | 112210 2/66/0
TC  Adl2 - 3 1 51058 Secton. postTC. | pogt stress cross section | Completed - 37300
TC A413 - 3 20 "ﬁgeli“"d Shear.post  pogt stress Wires . /90
TC | Ad14 - 3 30 ;'SQ,LEEFPCL‘";;’(W’ Stitch, | post stress Wires - 3/9/0
TC  A4L5 - 3 30 ESQE'TPCL‘";;"E' Bal, Post stress Wires - 3/9/0
T© A2 iﬁg’iﬁpjeisd';zg"”o“ 3 70 | Temperature Cycle 65C/150C 32'%5 17710 32310
TC A421 - 3 22 ?QM Analysis. postTC,  poviewfor delaminaion  Completed  1/22/0 3/66/0
TC  Ad22 - 3 1 {2:)'(055 Section. postTC,  pot iress cross section | Completed | 1/1/0 27200
TC | A423 - 3 30 1“5”&92?(‘3"” Shearpost  pog stress Wires 11310 3/9/0
TC  Ad24 - 3 30 Eg:ﬂ%"éﬁ"e’ SHCN. | poststress Wires 1310 3/9/0
TC  A425 - 3 30 Eggﬂ%‘g;"e’ Ball, Post siress Wires 17310 3/9/0
HTSL A61 | JEDECJESD22-A103 3 45 g;gfa;‘z”ﬂﬁgmm e 150C 100 15000 313500
HTSL A611 - 3 1 {H:;?szii‘m”’ post Poststress cross secion  Completed - 3300
HTSL A62 | JEDEC JESD22-A103 3 44 g{gfﬁ;’[ﬁgr&‘m re 150C oo 1/49/0 3/135/0
HTSL | A6.2 | JEDEC JESD22-A103 3 a4 gig:‘a;‘;”ﬂﬁzmmm 175C 500 Hours -

HTSL | A621 | - 3 1 Cross Section, post Poststress cross section | Completed  1/1/0 3310

Test Group C - Package Assembly Integrity Tesis

Minimum of 5 devices, 30

WBS C1 AEC Q100-001 1

MIL-5TD&83 Method
WBP C2 2011 1

* QBS: Qual By Similarity

30

30

HTSL, 2X

Wire Bond Shear

Wire Bond Pull

wires Cpk>1.67

Minimum of 5 devices, 30

wires Cpk>167

Wires 1/30/0

Wires 1/30/0

3/90/0

3/90/0

* Qual Device TLC555QDRQ1 is qualified at MSL1 260C

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

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

* The following are equivalent Temp Cycle options per JESD47 : -55C/125C/700 Cycles and -65C/150C/500 Cycles

p eby A ive 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 ples {High

ure g to Grade level):

P
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* Ropom/Hot'Cold : HTCL, ED
® Ropom/Hot - THB f HAST, TC/ PTC, HTSL, ELFR, ESD & LU
® Room : AC/UHAST

Quality and Environmental data is available at TI's external Web site: hitpAwww ii.comy
Tl Qualification ID: R-NPD-2112-081

Automotive Qualification Summary
(As per AEC-QL100 Rev. H and JEDEC Guidelines)

Redbull TLC555QDRQL, Grade 1, Q100 Rev H, Q006 - 8D assembled in FMX
Approve Date 04-MARCH -2024

Product Attributes

Qual Device: QBS Package Reference: | QBS Process Reference: | QBS Package Reference: | QBS Product Reference: | QBES Package Reference:
Attributes
TLC555QDREQL LMZS04EQDRQL INAZZIAQDGSRQL LM2303EQDROL TLCS55QDRQ1 LM2903EQDRQL

Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range (C) A0t 125 4010 125 -A01t0 125 4010125 A01t0125 40w 125
Product Function Signal Chain Signal Chain Signal Chain Signal Chain Signal Chain Signal Chain
Wafer Fab Supplier RFAB CFRAB RFAB CRAB RFAE CFRAB
Assembly Site FMX FMX ASESHAT FMX MLA MLA
Package Group =0IC 01T VESOP S0IC S0IC S0IC
Package Designator D o] DG5S ] ] ]

Pin Count a 8 10 2 2 8

* (QBS: Qual By Similarity
* Qual Device TLCS55QDRO1 is gualified at MSL1 260C

Qualification Results

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

Qual Device: QBS Package 0BS Process QBS Package QBS Product QBES Package
587 - _ . Reference: Reference: Reference: Reference: Reference
Type Test Spec Lot Test Name Condition Duration

TLC555QDROL

Test Group A - Accelerated Environment Stress Tests

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20240429000.2



Qual Device: 0BS Package QBS Process QBS Package QBES Product QBS Package
55/ _ : Reference: Reference: Reference: Reference: Reference:
Type e TestName Duration
TLCS550DROL | | m2504BQDRQL | INAZZ9AQDGSRQL | LM2903EQDRQL | TLC555QDROL | LM2903EQDROL
JEDEC J-
STD-020 S
PC Al JESD23. 3 7 Preconditioning = MSL1 260C - 12100 - 100 11320 1770
Al13
JEDEC J-
STD-020 I )
PC Al JESDZZ- 3 T Preconditicning = MSL2 260C - - 371409/10 3o - -
Al13
JEDEC a5
HAST AZ JESD22- 3 7 Biased HAST 130C/85%RH Hours 1770 2310 2310 17T 1770
ALLD
JEDEC
JESD22- 96
ACUHAST | A3 ALOZNEDEC 3 v Unbiased HAST 130C/25%RH 17T - 2310 LT 1770 1770
Hours
JESD22-
Allg
JEDEC
JESD22- Temperature r 500
TC Ad 2104 and 3 7 Cycle 65C/150C Cycles 1770 2310 2310 17T 1/100/0 1770
Appendix 3
MIL-3TD3283 Post Temp
Te-BR A4 | Method 2011 3 Cycle Bond Pull - - - s - -
JEDEC High 1000
HTSL AB JESD22- 1 45 Temperature 1s0C Hours 1450 - - 150/
AlD3 Stworage Life
JEDEC High 500
HTSL AB JESD22- 1 45 Temperature 175C Hours - 3113510 2310 - -
AlD3 Stworage Life
Test Group B - Accelerated Lifetime Simulation Tests
JEDEC 1000
HTOL Bl JESD22- 3 7 Life Test 125C H 25410 - 2310 - 1770
ours
AlD2
JEDEC 300
HTOL Bl JESD22- 2 7 Life Test 150C - - 223210 -
Hours
AlD2
JEDEC 408
HTOL B1 JESD22- 3 7 Life Test 150C - 32310 - -
Hours
AlD2
AEC QL00- Early Life 42
ELFR B2 008 3 200 Failure Rate 125C Hours - 240050 /8000 -
Test Group C - Package Assembly Integrity Tests
Minimum of 5
WES ci | AECQIO0- Wire Bond deviees 30 yes  1aom 3150 ) 13000 172000 38010
ool Shear wires
Cpk=1.67
R — QBS Package QBS Process QBS Package QBES Product QBS Package
587 Q : Reference: Reference: Reference: Reference: Reference:
Type # Test Spec o Test Name
TLCS550DRO1 | ) m2504BQDRQL | INAZZIAQDGSRQL | LM2903EQDRQL | TLC555QDRQL | LM2303EQDRQL
Minimum of 5
WEP cz  ML-STDEES 0 wiregondrul  95VERR 30yl imgp 3150 319000 13000 1200 390/0
Method 2011 wires
Cpk=167
JEDEC J- . *95% Lead
sD c3 STD-002 1 15 PB Solderability Coverage 11510 1150 Lism 11510
JEDEC J- PB-Free >95% Lead
sD c3 =TD.002 1 15 Solderability Coverage 11510 1150 1150 Lism 11510 11510
JEDEC
PD ca  IESD22- 3 19 | Physical Cpke1.67 . - 3300 23200 100 11000 32000
B100 and Dimensions
Bl02
Test Group D - Die Fabrication Relability Tests
CompisTer | CODSRATEr | compengrer | CoPSRdPEr | Comlemater Compcedre
EM D1 JESDG1 - Electromigration - - Process Technology
Technology Technology A Technology Technology Technology
B B Requirements ! ! _=cnn
Requirements Requirements Req
Time Completed Per  Completed Per Completed Per Completed Per  Completed Per
Completed Per
Dependent Process Process Process Process Process
TDDE Dz JESD35 - . - Process Technology
Dielectric Technology Technology A Technology Technology Technology
. . Requirements ~ . o .
EBreakdown Requirements  Requirements q
i Per Ci Per c Per o Per Completed Per | Completed Per
HCl D3 JESDED & Hot Carrier . _ Process. Process Process Tachnalo Process Process Process
28 Injection Technology Technology A ay Technology Technology Technology
. . Requirements N . o .
Requirements Requirements Req
5 Completed Per  Completed Per Completed Per | Completed Per | Completed Per
Bias Process Process Completed Per Process Process Process
BT D4 - Temperature - - Process Technology
i Technology Technology A Technology Technology Technology
Instability . . Requirements N . .
Requiremenis  Reguirements Req
Complewater | ComSESTEr | compamaper | COTORSTEr | ComplemaPer | Compimmdrer
SM D5 - Stress Migration - - Technology Technology Process Technology Technology Technalogy

Requirements

Requirements

Requirements

Technology

Test Group E - Electrical Verification Tests

ESD gz | AECQUO-
ESD E3 ﬁflc Q100-
Lu E4 gﬂEf Q100-
ED Es  pECR

Additional Tests

1

ESD HEM

ESD CDM

Latch-Up

Electrical
Distributions

Per AEC
Q100-004

Cpk=167
Room, hot,
and cold

2000
Volts

500
Volts

1/30/0

37180

usi

pFch]

3/90/0

1310

17310

160

3/90/0

Texas Instruments Incorporated
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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 0.7V : 150C/1k Hours, and 170C/420 Hours

The following are equivalent Temp Cycle options per JESDA7 : -55CM125C/700 Cycles and -65C/A50CA500 Cycles

Ambient Operating Temperature by Automotive Grade Level:

* Grade O {or E): -40C to +150C
*= Grade 1 {or Q) -40C to +125C
* Grade 2 {or T): -40C to +105C
& Grade 3 {or [} - -40C to 4352

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

Room/Hot'Cold : HTOL, ED
RoomiHot : THE / HAST, TC/ PTC, HTSL. ELFR, ESD £ LU
* Room : ACUHAST

Quality and Environmenial data is available at TI's external Web site: hitoJSfwnneti.com’
Tl Qualification ID: R-NPD-2202-165

[1}-Precaon fails not package related. Fails due to a crys@alline defectin the wafer and can be screened at TO.

Automotive Qualification Summary
(As per AEC and JEDEC Guidelines)

Q006 {SOIC} at {FMX}
Approve Date 04-MARCH -2024

Qual Device: QBS Package QBS Process QBES Package QBS Product QBS Package
Reference: Reference: Reference: Reference: Reference:
Celidnlnin LM2504BQDRQ1 INA229AQDGSRQL LM2902BQDRQL TLC555QDRQL LM2903BQDRQL
Automotive Grade Level Grade 1 Grade 1 Grade L Grade 1 Grade 1 Grade 1
Operating Temp Range (C) 401w 125 -4010 125 4010125 4010 125 401w 125 A0t 125
Product Function Signal Chain Signal Chain Signal Chain Signal Chain Signal Chain Signal Chain
Wafer Fab Supplier RFAB CRAB RFAE CRAB RFAE CFAE
Assembly Site FMX FMX ASESHAT FMX MLA MLA
Package Group S0IC soIc VESOP S0IC S0IC S0
Package Designator D D DGs D D D
Pin Count 8 8 10 g & 3

Qualification Results

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

R Duration | _QualDevice: | QBS Reference: | QBS Referance: | QBS Reference: QBS Reference:

Test Group A - Accelerated Environment Stress Tests

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20240429000.2



Min

Test
Type # Spec Lot
Qty
JEDEC
J-STD-
PC Al 0zo E
JESD22-
All3
JEDEC
J-5TD-
PC Al 0zo E
JESD22-
All3
P All 3
PC AlZ - E
JEDEC
HAST | AZ1 JESD22- | 3
All0
JEDEC
HAST | AZ1 JESD22- | 3
Al10
HAST | A212 | - E
HAST AZ13 - 3
HAST | AZ14 | - E
HAST | AZ15 | - E
JEDEC
HAST | AZ2 JESD22- | 3
Al10
JEDEC
HAST A27Z JESD22- | 3
Al10
HAST | A221 | - E
HAST Az222 - 2
HAST | A223 | - E
Min
Type # ;’est Lot
pec
Qty
HAST | A224 - E
HAST A225 - 3
JEDEC
JESD22-
TC A4l Al04 E
and
Appendix
3
JEDEC
JESD22-
TC A4l Al04 E
and
Appendic
3
TC Ad4LLl - 3
TC Ad41Z - 3
TC A413 - E
TS Ad4l4 - 3
TC A4l5 - 2
JEDEC
JESD22-
TC Ad4Z Al04 E
and
Appendix
3
JEDEC
JESD22-
TC Ad4Z Al04 E
and
Appendic
3
TC Ad4Z1 - 3

551
Lot

T

T

22

2z

T

T

o

TO

2z

7

7

22

70

70

22

Test Mame

Preconditioning

Preconditioning

SAM Precon
Pre

SAM Precon
Post

Biased HAST

Biased HAST

Cross Saction,
post bBHAST, 1X

Wire Bond
Shear, post
PHAST, 1X

Bond Pull over
Stitch, post
bHAST, 1X

Bond Pull over
Ball, post
bHAST, 1X

Biased HAST

Biased HAST

SAM Analysis,
post BHAST 2

Cross Section,
post BHAST, 2X

Wire Bond
Shear. post
bHAST, 2X

Test Name

Bond Pull over
Stitch, post
BHAST, 2X

Bond Pull over
Ball, post
bHAST, 2X

Temperature
Cycle

Temperature
Cycle

SAM Analysis,
postTC 1X

Cross Section.
postTC, 1

Wire Bond
Shear, post TC,
1x

Bond Pull over
Stitch, post TC,
1x

Bond Pull over
Ball, post TC.
1X

Temperature
Cycle

Temperature
Cycle

SAM Analysis,
postTC, 23X

Texas Instruments Incorporated

Condition

MSL1 260C

MSLZ 260C

Review for
delamination

Review for

delamination

130C

130C/85%RH

Poststress

cross section

Foststress

Poststress

Poststress

130C

130C/85%RH

Review for
delamination

Poststress
cross section

Poststress

Condition

Poststress

Poststress

-65/150C

-65C/150C

Review for
delamination

Poststress

cross section

Poststress

FPoststress

Poststress

-65/150C

-65C/150C

Review for
delamination

96 Hours

96 Hours

Completed

192 Hours

192 Hours

Completed

Completed

500
Cycles

500
Cydles

Completed

Completed

1000
Cydles

1000
Cydles

Completed

Qual Device:

TLCS55QDRQL

12100

1/22/0

1220

1770

110

1/3M0

130

130

1770

1220

11

130

Qual Device:

TLC555QDRQL

1130

Lz

U770

2200

Lo

1130

Lz

Lz

U770

2200

QES Reference:
LM2304EQDRQL

DBS Reference:
INA229AQDGSRQL

3149010t

372310

3730

372310

3/66/0

230

3090

QBES Reference:
LM2904BQDROL

QBS Reference:
INAZ29 AQDGSROL

390

32310

37660

3030

32310

37660

TI Information - Selective Disclosure

QES Reference:
LM2903EQDRQL

3/924/0

12210

14220

UTT0

L)

1z

1130

1130

1770

14220

i

1130

QES Reference:
LM2902BQDRQL

1130

130

1770

122/

1L

1130

130

120

1770

122/

QBES
Reference:
TLC555QDRO1

QBS Reference:
LMZ303EQDRQL

171320 770
12210 L2210
172210 L22i0

QBS
Reference:
TLC555QDROL

QBS Reference:
LMZ902BQDROL

17106/0 1770
122/ 1/22/0
11150 /110
17310 14310
11310 14310
11210 14210
17710 1770
122/ 1/22/0

PCN# 20240429000.2



Min 5 QBS
Test 551 . - Qual Device: QBES Reference: QBS Reference: QBES Reference: ) QBS Reference:
Type # Lot Test Name Condition Duration = Reference: o
. Spec Qty Lot TLCS55QDRQ1 | LM2504BODROL | INAZISAQDGSROL | LM230IBODRQL TLC555QDROL LM2303EQDRO1
TC A2z - E] 1 Cross Section. | Poststess — oopiered 100 3200 - 110 1110 1110
postTC, 2 cross section
Wire Bond
TC A423 - 3 3 Shear. post TC., | Poststress - 130 3/9/0 130 130 1/3/0
2x
Bond Pull over
TC A424 - 3 3 Stitch. post TC. | Poststress - 1izo 2090 13n 130 130
2x
Bond Pull over
TC A425 - 3 3 Ball. post TC. Poststress - 1izo 2090 13n 130 130
2x
JEDEC High 1000
HTSL A6 1 JESD2Z- 3 45 Temperature 150C Hours 1/45/0 15050
Al03 Storage Life
JEDEC High
HTSL A6 1 JESD2Z- 3 45 Temperature 175C 500 Hours - 3/135/0
Al03 Storage Life
Cross Section, Poststress
HTSL | AB.11 - 3 1 post HTSL, 1X cross section Completed  1/1/0 2720 110
JEDEC High 2000
HTSL  AB.2 JESD22- | 3 44 Temperature 150C Hours 1/45/0 1/48/0
Al03 Storage Life
JEDEC High 1000
HTSL  AB.2 JESD22- | 3 44 Temperature 175C Hours - 31350
Al03 Storage Life
HTSL  AB21 - 3 1 Cross Secton, | Poststiess o pleted 110 330 110

post HTSL, 2X

cross section

Test Group C - Package Assembly Integrity Tesis

Minimum of 5

AEC Wire Bond devices, 30
WES 1 QL00- 1 30 : Wires 130/ 3150 3/90:0 1300 Li3W0 3/90/0
o001 Shear wires
Cpk=1 67
MIL- Minimum of 5
weP | c2 STD8E3 |, 20 Wire Bong Pull | 05VIEES. 30y 1200 2150 2900 1200 L300 200/
Mathod wires
2011 Cpk=1.67
® QBS: Qual By Similarity
* Qual Device TLC555QDRQ1 is gualified at MSL1 260C
* Preconditioning was performed for Autoclave, Unbi HAST, Tk i HAST, P ure 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 eguivalent Temp Cycle options per JESDAT : -55C/125C/T00 Cycles and -65C/150C/500 Cycles
Ambient Operating Temp by A ive Grade Level:
® Grade 0 (or E): -40C to +150C
* Grade 1 {or Q): -40C to +125C
* Grade 2 {or T): -40C to +105C
s Grade 3 (or [} - -40C to +B5C

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

Room/Hot'Cold : HTOL, ED

Room : ACIUHAST

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

‘Quality and Environmental data is available at TI's external Web site: http/fswwti.com’

Tl Qualification I1D: R-MPD-2202-165

[1]-Precon fails not package related. Fails due to a crystalline defectin the wafer and can be screened at TO.

ZVEI ID’s:
PA-08, SEM-PA-13

SEM-DE-01, SEM-DE-02, SEM-DE-03, SEM-PW-02, SEM-PW-09, SEM-PW-13, SEM-

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

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20240429000.2



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 Tl products. Tl's provision
of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers
for Tl products.

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20240429000.2


http://www.ti.com/legal/termsofsale.html

