PCN Number: | 20241119009.2 | PCN Date: | November 20, 2024

Qualification of RFAB & MIHOS8 Fabs using qualified Process Technologies, Die
Title: Revision, Datasheet, and new Assembly/Test site (MLA) & BOM options for select
devices
Customer Contact: Change Management Team | Dept: Quality Services

Sample requests | December 20,
accepted until: | 2024*

Proposed 1 Ship Date: | May 19, 2025

*Sample requests received after December 20, 2024 will not be supported.

Change Type:
X

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 X | Wafer Fab Material
Packing/Shipping/Labeling || || Test Process Wafer Fab Process

PCN Details

Description of Change:

Texas Instruments is pleased to announce the addition of RFAB & MIHOS8 Fabs using the
LBC9 & ISOSAX qualified process technologies, Assembly/Test site (MLA) and 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
] . RFAB (2 die) LBC9 300 mm
DL-LIN (2 die) LBC4 150mm | vrHos (1 die) | 1SOSAX 200 mm
The die were also changed as a result of the process change.

Current New
Probe site No Probe CD-PR

Construction differences are as follows:
Group 1 device

TAI MLA
Wire diam/type 1.3mil Au 0.8mil Cu
Mold compound 4209640 4221499
Group 2 device
TAI MLA
Wire diam/type 0.96mil Au 0.8mil Cu
Mold compound 4209640 4211880

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

I3 TEXAS ISO7240CF-Q1, ISO7241C-Q1, ISO7242C-Q1
lNSTRUMENTS SLLSE40B - SEPTEMBER 2010 - REVISED NOVEMBER 2024
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Changes from Revision A (September 2011) to Revision B (November 2024) Page

» Updated reference from capacitive isolation to isolation barrier throughout the document..................o.occ...0 1
* Updated VDE V 0884-11 to DIN VDE 0884-17 throughout the document... . ceveeeineene 1
» Updated the numbering format for tables, figures, and cross-references throughout the document N
» Updated Thermal Characteristics, Safety Limiting Values, and Thermal Derating Curves to provlde more
accurate system-level thermal calculations... e eteeeeeatanreeaeeeaan—aaeeaaaenneraeees D
» Updated electrical and switching charactenshcs to match de\.-'lce performance .- SO 4
* Added the Detailed Desonphon Overview, Feature Description, Functional B.fcok D;agram and Dewoe
Functional Modes sections.. ceemeeeeenanmrenaeeaeneees 19
= Added the Typical Appkoancn Power Suppfy Reoommendarrcns and Layout sectlons ceriemeeeneeeeeens 21
I$ TEXAS ISO7220A-Q1, ISO7221A-Q1, ISO7221C-Q1
INSTRUMENTS SLLS865E — JULY 2009 — REVISED NOVEMBER 2024
Changes from Revision D (April 2020) to Revision E (November 2024) Page
* Updated the content throughout the document to better align with the commercial version of the device ....... 1
* Updated reference from capacitive isolation to isolation barrier throughout the document...............................1
* Updated VDE V 0884-11 to DIN VDE 0884-17 throughout the document... . w1
* Updated the numbering format for tables, figures, and cross-references throughout the document .
* Updated Thermal Characteristics, Safety Limiting Values, and Thermal Derating Curves to prowde more
accurate system-level thermal calculations... . !
* Updated electrical and switching charactenshcs to match dewce pen‘ormance . ceennB
+ Added the Detailed Description, Overview, Feature Description, Functional B.’cck D;agrem and Dewoe
Functional Modes sections... e eineseeennnee 16
+ Added the Typical Apphcatrcn Power Suppfy Recommendancns and Layout sectlons cereeereneeeneneee 18
I TEXAS 1S0721-Q1, 1S0722-Q1
INSTRUMENTS SLLS918D — JULY 2008 — REVISED NOVEMBER 2024
Changes from Revision C (July 2013) to Revision D (November 2024) Page
» Updated VDE V 0884-11 to DIN VDE 0884-17 throughout the document... eeeeeeeeraraeeesserennaees |
» Updated reference from capacitive isolation to isolation barrier throughout the document cerrreeeeerernnneeeenn |
» Updated the numbering format for tables, figures, and cross-references throughout the document coreneee 1
» Updated Thermal Characteristics, Safety Limiting Values, and Thermal Derating Curves to prowde more
accurate system-level thermal calculations... erereeeereanreeeeaeerraseeasaennnneessaneses 2
» Updated electrical and switching charactenshcs to match dewoe performance B &
» Added the Detailed Description, Overview, Feature Description, Functional B.fcck D;agrem and Dewce
Functional Modes sections... e eneeeenenee 14
» Added the Typical App!;oancn Power Supp!y Recommendarrcns and Layout sectlons cerereeeeninneeaeees 16
I TEXAS 1IS07231C-Q1
INSTRUMENTS SLLSET1A — SEPTEMBER 2011 — REVISED NOVEMBER 2024
Changes from Revision * (September 2011) to Revision A (November 2024) Page
» Updated the numbering format for tables, figures, and cross-references throughout the document... .
» Updated reference from capacitive isolation to isolation barrier throughout the document.... 2
* Updated VDE V 0884-11 to DIN VDE 0884-17 throughout the dccument .
» Updated electrical and switching characteristics to match device performance......__....__....__....__....__... .5
» Changed C, - Typical value from 1 To: 2... et eAneeiteeeeeseseseeseseseseseseseseesssssesssssscesscsessesssssmsesssesansseneess O
» Changed Figure 4-1, Figure 4-2, and Flgure 4 3 10

» Added the Detailed Desonpﬂon Overview, Fearure Descnpr;on and Dewce Funcucnaf Mcdes schons .14
* Moved the Functional Dragrem section to the Detailed Desonpﬂon section and renamed to "Functional Block

Diagram" section.. .14
» Added the Typical App!;oancn Desrgn Requrremenrs Detailed Des;gn Procedure, and Appf;oanon Curves
sections... .16
= Changed the Ln‘e Expeorancy Vs Workmg Vo!!age sectlon to the Insu!arrcn Charaorenstrcs Cunfes sechcn and
moved under the Application Curves section... P Y s e s R R 7
» Added the Documentation Support and Re-‘ated Dooumenraf!on sectlons 19
Product Current New
Datasheet | Datasheet Link to full datasheet
Folder
Number Number
1S0724xC-Q1 SLLSE40A SLLSE40B | http://www.ti.com/product/IS07240C-Q1
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http://www.ti.com/product/ISO7240C-Q1

1S0722x-Q1 SLLS965D | SLLS965E | http://www.ti.com/product/ISO07220-Q1
1S0721-Q1, . ; -
1S0722-Q1 SLLS918C | SLLS918D | http://www.ti.com/product/ISO722-Q1
ISO7231C-Q1 | SLLSE71 SLLSE71A | http://www.ti.com/product/ISO7231C-Q1

These changes may be reviewed at the datasheet links provided.

Qual details are provided in the Qual Data Section.

Reason for Change:

These changes are part of our multiyear plan to transition products from our 150-millimeter
factories to newer, more efficient manufacturing processes and technologies, underscoring

our commitment to product longevity and supply continuity.

negative):

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

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 | ><I No Change | </ No Change
Changes to product identification resulting from this PCN:

Fab Site
Information:
o Chip Site Origin Chip Site Country Code R .
Chip Site Code (20L) (21L) Chip Site City

DL-LIN DLN USA Dallas

RFAB RFB USA Richardson

MIHOS8 MHS8 JPN Ibaraki
Die Rev:

Current New
Die Rev [2P] Die Rev [2P]
AI BI CI D =y A
Assembly/Test Site Information:
. Assembly Site Origin | Assembly Country Code .
Assembly Site (221) (23L) Assembly City
TI Taiwan TAI TWN Chung HO(’:itl\:/eW Taipei
MLA MLA MYS Kuala Lumpur
CD-PR
(Probe site) CDP CHN Chengdu

Sample product shipping label (not actual product label):

Texas Instruments Incorporated

TI Information - Selective Disclosure
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http://www.ti.com/product/ISO7231C-Q1
http://www.ti.com/product/ISO722-Q1
http://www.ti.com/product/ISO7220-Q1

TEXAS
INSTRUMENTS
MADE IN: Malaqysia

$ 24:

G4

|HSL ‘2 /260C/1 YEAR
MSL 1 /235C/UNLIM

SEAL DT
03/29/04

(17) SN74LSO7NSR
(@) 2000

31T)LOT: 3959047MLA

(0) 0336

OPT:

4W) TKY(1T) 7523483812
P

LBL: 5o (L)70:1750

(22L) ASO: MLA

2P) REV: v O3S
1L) CCO:USA
23L) ACO: MYS

(20L) CSO: SHE
| ISO7240CFQDWRQ1 | ISO7242CQDWRQ1 |

Group 1 Product Affected:
| ISO7241CQDWRQ1 | ISO7231CQDWRQ1

Group 2 Product Affected:

1SO0722QDRQ1 ISO7220AQDRQ1
ISO721QDRQ1 1SO7221AQDRQ1

1SO07221CQDRQ1

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

Tl Information
Selective Disclosure

Automotive Qualification Summary
(As per AEC-Q100 Rev. J and JEDEC Guidelines)

IS0 RedBull Wave 2 M5L1 Eval Qual at MLA (16-DW 1507241CQ)
Approve Date 04-NOVEMBER -2024

Product Attributes

Qual Device: QBS Process Reference: | QBS Package Reference: | QES Package Reference: | QBS Package Reference: | QBS Package Refersnce: | QBS Package Refersnce:

1507241CODWRQL

TCAN1044AEVDROL

I507240CFQDWRQL 1S07241CQDWRQL IS07231CODWRQL 1IS07242CODWRQL 1IS07241CODWRQL

Automotive Grade Level Grade 1 Grade 0 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range (C} 208125 40 10 150 40w 125 A0 125 40w 125 400 125 -40%: 125
Praduct Function Ineriace Interince Inmriace Ineerface Inmmriace Inmriace Interince

‘Wafer Fab Supplier RFAB, MHE, AFAB RFAB RFAB, MHE, RFAB RFAE, MHE, RFAE RFAB, MHE, RFAS RFAB. MHE, RFAB RFAB, MHE, RFAB
Assembly Site MLA MLA MLA MLA MLA MLA MLA

Package Group 501 soic soIc soIc soic s0IC soIC

Package Designator ow o ow ow ow oW oW

Pin Count 1s 8 15 16 16 16 16

* QES: Qual By Similarity, alsa known as Generic Dan
* Qual Device ISCT241CQDWRQL is qualified atMSLL 2E0C

Qualification Results

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

QBS Package
Reference:

QBS Package QBS Packnge
Reference: Reference:

QBS Package
Reference:

Qual Device:

Win | oo
Type 2 | TestSpec | Lat | | Test Name Condition
oy | M

Test Group A - Accelerated Environment Stress Tests

IS07231CODWROL

TCANIDSSAEVDRQ] | ISOT240CEQDWROL | ISO7241CODWROL | IS07231CODWRO] | IS07242CODWROL | IS07241CODWROL

JEDEC J-
STD.020
A jgspaa. G

ALL3

£l 77 Precan ditaning  MSL1 260C Ho Fails Mo Fails

JEDEC J-
STD-020

AL gespaa. 7
ALLZ

AC T Preconditioning  MSLZ 260G Ma Fails Mo Fails No Fails

JEDEC
JESDZZ- K
ALLD

N 96
HAST az 77 Binsed HAST ~ 130C/8S%AH Lo

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20241119009.2
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Device: QBS Process QES Package QES Package 0QBS Package QES Package QBS Package
Qual : Reference: Reference: Reference: Reference: Reference: Reference:
Test Spec Text Name
ISO7281CQ0WROL | 1 1944 AFVDRQ] | 1SO7280CEQDWRO1 | 1S07241CODWROL | 1S07231CODWROL | 1S07242CODWROQ1 | ISO7241CQDWROL
JEDEC
JESD22. o
ACIUHAST | A3 ALDZUEDEC 3 77 hutaclave 1215 | T - w0 . . .
aurs
1ESD22.
a8
JEDEC
1ESD22. o
ACIUHAST | A3 ALDZUEDEC 3 77 Unbinsed HAST 130C/ESHAH 3230 . . . . . .
Haurs
1ESD22.
at1e
JEDEC
1ESD22. Temperasire s00
Tc A pERE 3 oo sscamc SR amsie . . w0 . . 3L
Appendic3
MIL-5TDEES PostTemp
ToBe 4 Mehad2011 * = Cycle Bond Pull - - - - L= - - -
TCsAM a1 . H] 3 PoetTC SAM S0 | . 210 . . . . .
delaminasan
JEDEC High soco
HTSL a5 JEsD2z. 1 45 Tempermre  150C 4 . . . w50 . . 1350
103 Starage Life aurs
JEDEC High 1000
HTSL a6 JEsD22. 1 45 Temperamre  175C o w50 . . . . .
aL03 Stwmrage Life

Test Group B - Accelerated Lifetime Simulation Tests

JEDEC

HTOL Bl JESD22- 3 77 Life Test 1s0c ooo - 32310 - - - - -
Haurs
e
LR Bz AECQUO 5 &0 1500 i 24000 . . . . .
aog Haurs

Test Group C - Package Azzembly Integrity Tests

Minimum of 5
WS g1 AECQI0- 1, 30 Wire Bond deim 30 e 1300 - 3900 - - -
001 Shear wires
Cpil BT
MIL-5TDE83 devices, 30 )
WEF €2 e 1 30 WireBond Pul LT Wires - 113000 - 3900 - N .
Cpil BT
JEDEC 3 CB-Free 2058 Lemd
so €3 sTpooz 1 5 Solderabily  Coverage - - - - 1n1sin - - -
JEDEC
JESD22- Physical
o G4 Blopas 2 Dimensions CrieL67 - - - - 30 - - -
5108

Test Group D - Die Fabrication Reliability Tests

Completed Per Campletzd Per Completzd Per Campletzd Per Campleted Per Campleted Per Completed Per
EM D1 JESD6E1 - - Elecromigratian - - Process Process Process Process Process Process Pracess
DR e Completed Per Campletzd Per Completzd Per Campletzd Per Campleted Per Campleted Per Completed Per
ToDE Dz JESD35 - - Di:l::lri: - - Process Process Process Process Process Process Process
Ereakdown

Test Spec

Test Name

QES Process
Reference:

Qual Device:

2
ISOT2A1CO0WROL | 11 4 y1944AEVDRGL

QBS Package
Reference:

1S07240CEQDWRQL

QES Package
Reference:

1507241CODWRO1L

QBS Package
Reference:

1S07251CQDWRQL

QEBS Package
Reference

1507242CODWRO1

QBS Package

Reference:

1S07241CQDWRGL

[— et Carrier Completed Per Campletzd Per Completed Per Campleted Per Completed Per Completed Per Completed Per
HCI o3 - - . - rocess Process race: Pracess rocess Process roce:
2 Injection ; - . ,
Bims Ci leted Per Par C letad Per Par C l=ted Per Par Ci lated Par
BT D4 - - - Temperamre - - Pracess Process Pracess Process Process Process Pracess
Instaility i ; i i i i
Completed Per Campgletzd Per Completed Per Campleted Per Completed Per Completed Per Completed Per
SM o5 - - - Swess Migraton - - Process Pracess Process Pracess Process

Process

Process

Test Group E - Electrical Verification Tests

EC Q100-

12000

EsD e A 1 3 ESDHEM . e 13 . . . . .
EsD B2 TN 3 ESDHEM . - . 1Em 130 1Em 130 .
EsD B2 oW 3 ESDHEM . - 13 . . . . .
Esp B oW 3 ssocom . - w3 . . . . .
Eso e gEEMG 3 Esocom . - . 13m0 130 13 13 .
Lu E4 SOEE Qiea- 3 Lassh Up gﬂlfocod - 10610 130 130 130 130 -
ED =] SOEBC Qun- 5 30 E'i::."‘;:!ms EEEE.E; - - 380/ 1300 900 100 113000 -

Additional Tests

* Precondisoning was parformed for Autoclave, Unbiased HAST. THE/Biased HAST Temperature Cycle, Thermal Shock and HTSL, as applicable
The fellowing are equivalent HTOL opficns based an an actvation energy of 0.72V : 125C/Lk Hours, 14007480 Hours, 150C/300 Hours, and 155C/240 Hours
The following are equivalent HTSL opfions based an an activason energy of 0.7eV : 150CH1k Hours, and 170C/420 Hours
The fellowing are equivalent Temp Cycle apdians per JESD4T : -55C/125C/700 Cycles and -E5C/150C/500 Cycles

...

Ambiznt Operating Te

by A ive Grade Level:

Grade 0 (or E): -40C w0 +#150C
Grade 1 (or G -20C 1o +125C
Grade 2 (or T): -40C 00 +#205C
Grade 3 (o) - -20C 1o +85C

LI I Y

E1 (TEST}: Electricel test of Qual [High temp ing to Grade level):

* RoomHoa'Cold - HTOL, ED

RoomfHot : THE ! HAST, TG/ PTC, HTSL, ELFR, ESD & LU
Room : ACUHAST

Quality and Environmental dats is available at T's externsl Web sie httpoisssot.camd
Tl Qualification ID: R-CHG-2406-028
Texas Instruments Incorporated

TI Information - Selective Disclosure PCN# 20241119009.2



Atributes

Automotive Grade Level

Operating Temp Range (C)

Product Function

‘Wafer Fab Supplier

Assembly Site

Package Group

Package Designator

Fin Count

Test Spec

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

MLA

S0IC

Dw

16

Automative Qualification Summary
(As per AEC and JEDEC Guidelines)

Q006 [SOIC} at {MLA}
Approve Date 04-November-2024

RFAB, MHE, RFAB

Tl Information
Selective Disclosure

QBS Package Reference:

Qual Device:
1507241 CODWRO1
Grade 1 Grade 1
-40 10 125 -40 1o 125
Int=rface Intsrfacs

RFAB, MHE, RFAB

MLA

SOIC

oW

16

Qualification Results

1507241 CODWRQ1

QBS Reference:

Test Group A - Accelerated Environment Stress Tests

FC

PC

FC

FC

HAST

HAST

HAST

HAST

HAST

HAST

HAST

HAST

HAST

HAST

HAST

Al

Al

All

Al2

AZ21

A212

A215

A22

A221

A4l

JEDEC J-5TD-020
JESDZ22-4113

JEDEC J-5TD-020
JESDZ22-4113

JEDEC JESDZ2-A110

JEDEC JESD22-A110

JECEC JESD22-A104
and Appendix 3

3

3

Texas Instruments Incorporated

7

7

22

22

T

70

22

7

Preconditoning

Preconditioning

SAM FPrecon Pre
SAM Precon Post
Biased HAST

Cross Section, post
bHAST, 1X

Wire Bond Shear, post
BHAST, 1X

Bond Pull over Stitch,
postbHAST, 1¥

Bond Pull over Ball,
postbHAST, 1¥

Biased HAST

SAM Analysis, post
BHAST 2X

Cross Section, post
BHAST, 2X

Wire Bond Shear, post
BHAST, 2X

Bond Full over Stitch,
postbHAST, 2

Bond Pull over Ball,
postbHAST, 2

Temperare Cycle

TI Information - Selective Disclosure

MSL1 260C

MSL2 260C

Review for delamination

Review for delamination

130C/E5%RH

Post stress cross section

Fostsress

Fostsress

Fost sress

130C/85%RH

Review for delamination

FPaost stress cross section

Fost siress

Fostsress

Fostsress

-85C/150C

96 Hours

Completed

192 Hours

Completed

Complatsd

500
Cycles

3/66/0
3/66/0

32310

PCN# 20241119009.2



Qual Device: QES Reference:

=TS Bariy 1507241CODWROL | 1ISO7241CODWRQL

SAM Analysis, post TC

TC A411 - 3 22 1% Review for delamination Complsted | 3/66/0 3/66/0
TC A412 - 3 1 ?&'S&SEWG“‘ post Fost stress cross section Completed | 3/3/0 3310
TC  A413 - 3 3 :‘g‘f&““d ShEaLBost | oo erress - 3900 34910
TC  Ad14 - 3 3 Ec{:;th?:ﬂxM' StEh, posaress - 3900 34910
T A41E - 3 3 E[{:;TdTEL:II_:XMI Ball  possmess - /800 3090
T A4z ﬁgiﬁpﬁiﬁf AL04 4 70 Temperatre Cycle -65C/150C éig‘lls 3123110 3123110
T Ad21 - 3 22 g*;” Analysis, postTC, | poview for delamination | Completsd | 3/66/0 306610
TC A422 - 3 1 ?&ls;{ﬁecﬁun, post Fost stress cross section Completed | 3/3/0 3310
TC  Ad423 - 3 3 :‘g‘;ﬁ““d ShEaLBost | oo erress - 3900 34910
TC  Ad24 - 3 3 Eg;deL:":'Z;"B' StEh, posaress - 3900 34910
T A425 - 3 3 E;’;dTELI";;’("B' Ball  possmess - /800 3090
HTSL A1 JEDEC JESD22-A103 3 45 g;g;;‘;"ﬂ‘i’fzmm'e 150C ﬁi?i‘:s - 13510
HTSL A61  JEDEC JESD22-A103 3 45 :E;;‘;"E‘i’fzm"e 175¢C 630 Hours | - -
HTSL AB11 - 3 1 ﬁ;l;sfi;cﬁun, post Fost stress cross section Completed | - 3310
HTSL AB2  JEDEC JESD22-A103 3 44 g;g;;‘:":‘i’fgm"e 150C E&?ﬁs - 31135/0
HTSL A82  JEDEC JESD22-Al03 3 44 SE;;‘:"E?S“"B 175C ﬁiﬂ?ﬁ - -
eSS UELELSE |50??l_':llgami;::wl ls?)?gﬁlgagaﬁél
HTSL A62.1 - 3 1 ﬁ%ﬁg;ﬁic n, post Post stress cross section Complstsd | - 34310
Test Group C - Fackage Assembly Integrity Tests
wes c1 AEC Q100-001 1 30 Wire Bond Shear :';g:gg‘gf_’g‘“ms' 30 | \wires - -
WEP  C2 ;.gli-lsmsas Method 30 Wire Bond Full :'riir’::;‘gr;gfﬁ?f“ms- 30 \ires - -

* OBS: Qual By Similarity, also known as Generic Daz
Qual Device 1SO7241CQDWRQL is qualified at MSLL 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/4380 Hours, 150C/300 Hours, and 155C/240 Hours
The following are equivalent HTSL options based on an activation energy of 0.7eV : 150C/Ak Hours, and 170C/420 Hours

The following are equivalent Temp Cycle options per JESD4T : -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

.- 8

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: ACUHAST

Quality and Environmental data is available at Tl's external Web site: hipofwwti.com/!

Tl Qualification ID: R-CHG-2406-026

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20241119009.2



Tl information
Selective Disclosure

Automotive Qualification Summary
(As per AEC-Q100 Rev. J and JEDEC Guidelines)

1SO RedBull Wave 1 Qual at MLA (8-D Automotive)
Approve Date 04-November-2024

Product Attributes

Qual Device: Qual Device: Qual Device: Qual Device: Qual Device: QES Packnge, Packnge Reference: QBS Pracess Reference: QBS Package Refere:
15072100R91 E07220A0DRY1 IS07221CODRYL | ISD7221A00RQ] | ISOS721EQDROL 74HCSTAQPWROL AMC22

Automotive Grade Level Grade 1 Grade 1 CGrade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1

Operating Temp Range (C) -40m 125 -40t0 125 40w 125 401125 40125 -40m 125 -40t0 125 40125

Product Function Interface Interface Interface Interface Interiace Interface Logic Signal Chain

Wafer Fab Supplier RFAS, RFAS, MHE  RFAS, AFAS, MHE  RFAS, RFAS, MHE  RFAS, RFAS,MH3  RFAB, RFAB,MHE  MH3, MHE RFAE MHB, DMOS6

Assembly Site MLA ML MLA MLA MLA MLA MLA MLA

Package Group S0IC SoIc S0IC SQIC soIC SOIC TS50P SOIC

Package Designatar D D o D ] D E ]

Fin Coumt E i 3 5 8 E 14 8

QBS: Qual By Similasity. alsc knewn as Ceneric Dat
Qual Device ISO721QDRQ1 is qualiied st MSL2 260C
Qual Device ISOT220AQDRQL is qualified at MSL2 260C
Qual Device IS0T220DRQ1 is qualified 2t MSL2 250C
Qual Device ISOT22LCQDRGL is qualified at M3L2 2E0C
Qual Device ISO722LAQDRQL is qualified at MSLZ 260C

Qualification Results

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

Fackage,

Q -
ss Qual Device: | Qual Device: Qual Device: | Qual Device: Qual Device: | Packnge Q:f:(’:;';_‘
Test Spec 5 | TestName Condiion | Duration Referance : =
o IS0721QDRQL DAQDRGL | ISOT22QDRQL | 1507 QDROL | SO7221AQURQL " SNTAHCSTAQPWRQL | AMC
721BQDROL
JEDEC I-
STD-020 e
pC ar S 3 77 Preccndificning | MSL1250C - - - - ELL . EN] ELT .
2113
5 Package, .
Qual Device: | Qual Device Qual Device: | Qual Device: Qual Device: | Package Q:f':r':f:(‘,‘ éf’._m:'?:‘-“
Test Spec Test Hame Duratian Referance: . . PEISHEREES
IS0721QDRQL 2 IS07221AQ0RGL = e
721800801 | SNIAHCSTIQPWRQY | A) 20DRQ1
JEDEC J-
pC AL ?ggauzzzo_ 3 7 Precenditioning = MSL2 260C - - - - - - - - 300
A113
JEDEC 96
HAST 4z | JESD2Z- 3 77 Binsed HAST | 130C/ESMAH - - - - - - 323100 -
Haurs
2110
JEDEC
JESD22- -
ACIUHAST A3 AlO2IJEDEC 3 7 Auvtocleve 121C/A5p=ig H - - - 1778 - 32310 2310 -
aurs
JESD22-
ALl
JEDEC
JESD22- 96
ACIUHAST A3 | ALOZIUEDEC 3 77 Unbiased HAST | 130C/ESHAH - - - - - - - 323U
Haurs
JESD22-
Al13
JEDEC
JESD22- Temperare EL
TC ad Al04and 3 T Cycle -63C/50C Cycles - - - 1778 - - - -
Appendicd
MIL-5TD#33 PstTemp
ToER A Meteszotr 1 s Cycle Band Full |~ - - - - 150 - - -
TCEAM a4 - 3 3 PostTCSAM | SR . . . ILEN - 1z . .
delaminascn
JEDEC High 500
HTSL 48 | JESD2Z- 1 45 Temperawre | 175C o - - - - - 3135m . .
2103 Siorage Lif= aurs
Test Group B - Accelerated Lifetime Simulation Te
JEDEC .
HTOL BL | JESD2Z- 3 T LifeTest 125¢ - - - - - 2310 323100 -
Haurs
ALOZ
JEDEC 0z
HTOL Bl JESD22- 3 7 Life Test 150C - - - - - - - 32310
Haurs
2108
AEC QLI- Ealy Life s
ELFR Bz 008 3 ] Failure Rase 125C Haurs - - - - - - H24000 -

Test Group C - Package Assembly Integrity Tests

Minimum of 5

WES oL | AECQIN- 3 | WieBand devices 30 yies 10D - - 3800 - 312280 B0 EL
oL Shear wires
Cpks167
Minimum of 5
weP gz |MLSTDESI -, 20 Wire Band Pul | 98992530y 3o - - ELLT - 342280 EL I 2900
Methed 2011 wires
Cpls157
JEDEC J- . >35% Lead
50 [ v 1 15 PBSolderabiiy | 70 o - - - - - - 1150 LE] 1150
JEDEC J- PE-Free >85% Lead
0 & smaez : B soigenabig Coverage - - - - - - s Lz s

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20241119009.2



Packnge,
Package
Reference:

QBS Process
Reference:

ackage

‘Qual Device: Reference:

Qual Device:

1CQDROL | 1S07221AQ0DRQL

SN7AHCSTAQPWRQL 200R04

721BQ0ROL

PD

o Qual Device: | Qual Device: Qual Device:
Test Spec ‘Eo‘ Test Hame Condition | Duratian
1S07210DR0L DAQDROL | 1507220DR01
JEDEC
JESDZZ- Fhysical
54 Bidgand ¥ Dimensions G167 - e - -
B103

3300

33000

Test Group D - Die Fabrication Reliability Tests

Completed Per | Completsd Ser | Complemd Per | Completed Per | Completed Ser  Campleted Per
- [ — . Elecromigration | - i Pracess Pracsss Arocess Process Fracass Process
Time Campleted Per | Comgletsd Per | Compleied Per | Completed Per | Completed Per  Campleted Per
J— [ — . Dependnt A Pracess Pracsss Arocess Process Fracass Process
Dislectric
Ereakdown
Completed Per | GCamgletsd Per | Compleied Per | Completed Per | Completed Per  Campleted Per
e by | JESDEQE Hat Carier Pracess Pracsss Aracess Process Fracazz Process
28 - Injeciizn N -
- Completed Per | Camgletsd Per | Compleied Per | Completed Per | Completed Per  Campleted Par
- s |- . Te':“’pemmz R A racesz racess rocess rocess cazz Pracess
Inzzabilisy
Completed Per | Camgletsd Per | Compleied Per | Completed Per | Completed Per  Campleted Par
- b5 |- . Stvess Migrmsan | - i Fracess Fracsss Frocess Process Fracasz Frocess

Test Group E - Electrical Verification Tests

Complemd Per
Pracess Technalogy
Requirements

Complemd Per
Pracess Technology
Requirements

Complemd Per
Pracess Technalogy
Requirements

Complemd Per
Pracess Technalogy
Reguirementz

Complemd Per
Pracess Technalogy
Reguirements

Complessd Ber
Frocess
Technolagy
Requirsments

Complessd Per
Frocess
Technolagy
Requirements

Complesd Per
race:

Technolagy

Requiremenis

Campletzd Per
racezs

Technolagy

Requirements

Campletzd Per
Process
Technolagy
Requiremerts

== =z ‘;fzc Qo 3 ESDHEM - S\Eﬁf w30 w730 138 188
E50 =2 ﬁﬁc Q- E ESD COM - EE:L w730 w0 v 130
L =4 ;]Ef Qio0- 3 Latzh Ug Ei;:icad B 1720 1730 138 130
D es ‘;f: Qo 30 E'i::'i’;ﬁnu EEEEZ: - 1300 300 1300 1300

Additional Tests

1)

130

g

g

2

Texas Instruments Incorporated

Preconditoning was periormed far Auclave. Unbiased HAST, THE/Biased HAST, Temperature Cycle, Thermal Shock. and HTSL. as applicable

The allowing are equivalert HTOL cpficns based on an activasion enemgy of 0.7eV - 125C/1k Haurs, 140C480 Hours, 150C/300 Hours, and 15507240 Hours
The allowing are equivalert HTSL cptons based on an activation energy of 0.7eV : 150C/k Hours, and 17057420 Hours
The allowing are equivalert Temp Cycle optians per JESDAT : -S5C/125C/T00 Cycles and -5C/ 51500 Cydles

Ambient Cperating Tempensture by Automotive Grade Lewvel:

Grade O (or Ej: 40C to +150C
Gragde 1 (or Q): -40C o +125C
Grade 2 (or T): 40C 1o +105C
Grade 3 (or [ : 405 o +85C

E1[TEST): Elestrical test

of Qual samples (High temy

RoamiHat'Cold : HTOL, ED
RoomiHat - THBS HAST, TC/ FTC, HTSL, ELFR, ESD & LU
Roam : ATuHAST

Quality and Ervircnmentsl dets is available ot Tl's external Web sibe: higg e b ogmd

TI Qualificasion ID: A-CHE-2304.011

TI Information - Selective Disclosure

PCN# 20241119009.2



Tl Infermation
Selective Disclosure

Automotive Qualification Summary
(As per AEC and JEDEC Guidelines)

Q006 {SOIC} at {MLA}
Approve Date 04-November-2024

Qual Device: Qual Device: Qual Device: Qual Device: QBES Package, Package Reference:
1507210DRO1 1507220A0DRQL 1507221CODRQL | 1SO7221A0DROL 1506721B0DRO1
Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range (C) 40w 125 40w 125 4010 125 4010 125 4010 135 -4010 125
Product Function Interface Interface Interface Interface Interface Interface
Wafer Fab Supplier RFAB, RFAB, MH3 RFAB, RFAB, MH8 RFAB, RFAB, MHS RFAB, RFAB, MHE8 RFAB, RFAB, MHE MHE, MHE
Assembly Site MLA MLA MLA MLA MLA MLA
Package Group S0IC S0IC S0IC S0IC S0IC S0IC
Package Designator o] D o] D D o]
Fin Count 8 g 3 8 8 8

Qualification Results

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

Qual Devic Qual i Qual L Qual ( Qual Device: QBS Reference:

Duration | \567210DRQL | 1507220AQDRAL | 1S0722QDRQ] | ISO7221CODROL | 1S07221A0DRQL | 106721 BQDR

T Qual Device: Qual Device: Qual Device: Qual Device: QBS Reference:
1SO7210DR01 | 1ISO7220A0DRQ] | ISO7220DR01 | 1SO7221CODRO1 | 1S07221. 01 | IS06721BQDR!

PC AL 020 3 77 Preconditioning = MSL1 260C - - - - - - 30/
JESDZ2-
All3
JEDEC
J-5TD-
FC AL ozo 3 77 Preconditoning = MSL2 260C - - - - - - -
JESD22-
All3
SAM Precon Review for
FC AL - 3 2 Fre delamination |~ : . - - - -
SAM Precon Review for
FC ALz - 3 2 Post delamination | ; ) ) B - 2440
JEDEC
HAST AZ1 JESD22- 3 77 Biased HAST 130C/85%RH | 96 Hours - - - - - -
AllD
Cross Section, Fost siress _ . . B R
HAST AZ12 - 3 1 postBHAST 1% | cross section Completed 220
Wire Bond
HAST A213 - 3 3 Shear, post Post stress - - - - - - -
bHAST, 1X
Bond Pull over
HAST AZ14 - 3 3 Stitch, post Postsmess - . - . . . .
bHAST, 1X
Eond Pull over
HAST AZ15 - 3 3 Ball, post Post stress - - - - - - -
bHAST, 1X
JEDEC
HAST A22  JESDZ22- 3 o Biased HAST  130C/85%RH | 192 Hours - - - - - 32310
AlLD
~ SAM Analysis, Review for _ ~ ~ R R
HAST | 4221 3 22 postbHAST2X | delaminaion | COMPIeted EE0
Cross Section, ~ Postsress N . . B R
HAST AZ222 - 3 1 postbHAST, 2% | cross section Completed 34300
Wire Bond
HAST A223 - 3 3 Shear, post Post stress - - - - - - 31900
bHAST, 2X
Eond Pull over
HAST AZ24 - 3 3 Stitch, post Post stress - - - - - - 390

DPHAST, 2X

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20241119009.2



T & 351 Test Name Qual Device: Qual Device: Device: Device: Qual Device: 0QBS Reference:
ype 150721Q0DRO1 | IS07220AQDRQ] | IS07220DRO1 | IS07221CQDRAYL | IS07221AQ0DROL | IS06721BQDRQL
Bond Pull over
HAST A225 - 3 3 Ball, post Postsress - - - - - - 3910
bHAST, 2X
. SAM Analysis, Review for _ . . _ _ _
TC Ad11 3 22 postTC 1X delamination Completed
Cross Section,  Postsiress
TC  Adl2 - 3 1 postTC 1X e o Complsted - - - - - -
Wire Bond
TC AL13 - 3 3 Shear, post TC, Postsiress - - - - - - -
1
Bond Pull over
TC  Adl4 - 3 3 Stitch, post TC,  Poststress - - - - - - -
1x
Bond Pull owver
TC A415 - 3 3 Ball, post TC, Post stress - - - - - - -
1x
JEDEC
JESD22-
AlD4 Temperature 1000
TC Ad2 and 3 70 Cycle -6BC/AE0C Cycles - - - - - 32310
Appendix
3
. SAM Analysis, | Review for _ . . _ _
TC (A2 3 22 DestTC, 2X gelaminaon | COTPIEEd 316610
. Cross Section, ~ Poststress _ . . _ _
TC A422 3 1 postTC, 2X cross section Completed 330
‘Wire Bond
TC A423 - 3 3 Shear, post TC,  Postsress - - - - - - 3/9/0
X
Bond Full over
T  Ad24 - 3 3 Stitch, post TC, | Poststress - - - - - - 3900
2
Bond Pull over
T  A425 - 3 3 Ball,post TC,  Postsiress - - - - - - 3900
2
JEDEC High
HTSL AB1 JESDZZ- 3 45 Temperature 1760 500 Hours - - - - - 1380
Al03 Storage Life
Cross Section,  Postsiress
HTSL AB11 - 3 1 postHTSL, 1% | cross on Completed - - - - - -
JECEC High 2000
HTSL A62 JESD22- 3 44 Temperature 150C Hours - - - - - -
ALD3 Storage Life
Test Device: Device: Device: 0BS Reference:
Type | ¥ Spec UELIE 1S0722QDRQ1 | ISO7221CODRO1 | 1S07221A0DRQ1 | 1506721BODRQL
JEDEC High 1000
HTSL A62 JESD22- 3 44 Temperature 17sC H - - - - - 3/135/0
AL03 Storage Life ours
Cross Section,  Postsiress _ . . _ _
HTSL A621 3 1 postHTSL, 2X  cross section Completed 31310
Test Group C - Package Assembly Integrity Tests
AEC Minimum of 5
wWBs C1  Quoo- 1 30 frebond gevices, 30 | yhgres 1300 - - 30000 - 3122810
do1 ear wires
Cpk=167
MIL- Minimum of 5
STD883 devices, 30
WBP C2 Method 1 30 Wire Bond Pull wires Wires L300 - - 3800 - 3/228/0
2011 Cph=1.67

QBS: Qual By Similarity, also known as Generic Data
Qual Device ISO7T21QDRQ1 is qualified at MSL2 260C
Qual Device 1IS07220400R01 is qualified at MSL2 260C
Qual Device 1IS0722Q00R0Q1 is qualified at MSL2 260C

. s s

Qual Device 107221 AQDRQL is qualified atMSL2 260C

Qual Device 1507221CQDROL is qualified at MSLZ 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, 150C300 Hours, and 155C/240 Hours
The following are equivalent HTSL opticne based on an activation energy of 0.7eV : 150C/ 1k Hours, and 170C/420 Hours

The following are equivalent Temp Cycle opticns per JESDAT : -BEC/M25C700 Cycles and -65C/150C/500 Cycles

.

AmbientOp ing p by 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 +B5C

.- s e

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

* Room/Hot/Cold : HTOL, ED
Room/Hot : THE / HAST. TC / PTC, HTSL, ELFR. EED & LU
Room : ACIUHAST

Quality and Environmental data is available at TI's external Web site: hitp:{fwaw i com/

T Qualification ID: R-CHG-2304-011

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20241119009.2



ZVEI ID’s: SEM-DE-01, SEM-DE-02, SEM-DE-03, SEM-DS-01, SEM-PW-02, SEM-PW-09, SEM-
PW-13, SEM-PA-08, SEM-PA-11, SEM-PA-18, SEM-TF-01

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 Tl products. TI'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# 20241119009.2
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