PCN Number: 20241121000.2 PCN Date: gg‘z’jmber 22,
Title: Qualification of LFAB as an additional Wafer Fab site for select devices
Customer Contact: Change Management team | Dept: Quality Services

Proposed 1% Ship Sample requests | December 22,

Date: May 21, 2025 accepted until: | 2024*

*Sample requests received after December 22, 2024 will not be supported.

Change Type:
Assembly Site Design Wafer Bump Material
| | Assembly Process ||| Data Sheet | | | Wafer Bump Process
Assembly Materials Part number change Wafer Fab Site
Mechanical Specification Test Site Wafer Fab Materials
Packing/Shipping/Labeling Test Process Wafer Fab Process

PCN Details

Description of Change:

Texas Instruments is pleased to announce the qualification of its LFAB fabrication facility as

an additional Wafer Fab option for the devices listed below.

Current Fab Site Additional Fab Site
Current Fab Process Wafer Additional Process Wafer
Site Diameter Fab Site Diameter
UMC12i F65 300mm LFAB F65 300mm

Qual details are provided in the Qual Data Section.

Reason for Change:

Continuity of Supply.

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

None
Changes to product identification resulting from this PCN:
Fab Site
Information:
Chip Site Ché%dsét‘(az%f_')g'” Ch'g(ij'ze(g‘;‘ig‘try Chip Site City
UMC12i UMI SGP Singapore
LFAB LHI USA Lehi

Sample product shipping label (not actual product label)

(17) SN74LSO7NSR
(@) 2000 (o) 0336

31T)LOT: 3959047MLA
4W) TKY (1T) 7523483SI2
(P

2P) REV: v 66539
1L) CCO:USA
23L) ACO: MYS

TEXAS
INSTRUMENTS Ga
MADE IN: Mnlnoysia
2DC: 20:

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

LBL: 54 (L)70:1750

(20L) CSO: SHE
(22L) ASO:MLA

Product Affected:

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20241121000.2




M0G3105QDGS20RQ1 | MOG3107QDGS32RQ1 | MOG3506QRHBRQ1 MOL1305QDYYRQ1
M0G3105QDGS28RQ1 | M0OG3107QPMRQ1 M0G3507QDGS28RQ1 | MOL1305QRGERQ1
M0G3105QDGS32RQ1 | MOG3107QPTRQ1 M0G3507QDGS32RQ1 | MOL1305QRHBRQ1
M0G3105QPMRQ1 M0G3107QRGZRQ1 M0G3507QPMRQ1 MOL1306QDGS20RQ1
M0G3105QPTRQ1 M0G3107QRHBRQ1 M0G3507QPTRQ1 MOL1306QDGS28RQ1
MOG3105QRGZRQ1 M0G3505QDGS28RQ1 | MOG3507QRGZRQ1 MOL1306QDGS32RQ1
MOG3105QRHBRQ1 M0G3505QDGS32RQ1 | MOG3507QRHBRQ1 MOL1306QDYYRQ1
M0G3106QDGS20RQ1 | MOG3505QPMRQ1 MOL1304QDGS20RQ1 | MOL1306QRGERQ1
M0G3106QDGS28RQ1 | MOG3505QPTRQ1 MOL1304QDGS28RQ1 | MOL1306QRHBRQ1
M0G3106QDGS32RQ1 | MOG3505QRGZRQ1 MOL1304QDGS32RQ1 | XMOL1304QDGS20RQ1
M0G3106QPMRQ1 M0G3505QRHBRQ1 MOL1304QDYYRQ1 XMOL1305QRHBRQ1
M0G3106QPTRQ1 M0G3506QDGS28RQ1 | MOL1304QRGERQ1 XMOL1306QDGS20RQ1
M0G3106QRGZRQ1 M0G3506QDGS32RQ1 | MOL1304QRHBRQ1 XMOL1306QDGS28RQ1
M0G3106QRHBRQ1 M0G3506QPMRQ1 MOL1305QDGS20RQ1 | XMOL1306QRGERQ1
M0G3107QDGS20RQ1 | MOG3506QPTRQ1 MOL1305QDGS28RQ1 | XMOL1306QRHBRQ1
M0G3107QDGS28RQ1 | MOG3506QRGZRQ1 MOL1305QDGS32RQ1

Automotive Grade Level
Operating Temp Range (C)
Product Function

Wafer Fab Supplier
Assembly Site

Package Group

Package Designator

Pin Count

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

MSP MOG* Qualification for addition of LFAB with QFP Packages

Approve Date 23-SEPTEMBER-2024

Product Attributes

Qual Device: ‘Qual Device: QBS Reference: QBS Reference:
Auributes
MSPM0G3507SPMR MSPMOG3507SPTR TMS320F283T9SPTPQ MSPMOG3507SPMR

Grade 1
-401t0 125

Microcontroller

LFAB LFAB
PHI PHI
LQFP LQFP
PM PT
64 48

s QBS: Qual By Similanty, also known as Generic Data

» Qualification Devices MSPM0G3507SPMR and MSPMOG3507SFTR are listed in the table above and are qualified at MSL2 260C.

* Reference Device TMS320F283795PTPQ is listed in the table above and is qualified atMSL3 260C.

* (QBS uses generic data as in the table below. The mold compound is the same material for all devices, except the EME-G7005-LB ULA (Ultra Low Alpha) includes an exira step to remove
alpha emifter radioisotopes. Temperature cycling tests at MSL2 confirm capability for the M0G3507Q* QFF packages.

Texas Instruments Incorporated

Grade 1
-401to 125

Microcontroller

Grade 1

-40 to 125
Microconfroller
LFAB, UMCI
PHI

HLQFP

PTP

176

Qualification Results

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

TI Information - Selective Disclosure

TlInformation
Selective Disclosure

Grade 1

-40 10 125
Microcontroller
UMCI

PHI

LQFP

PM

64

PCN# 20241121000.2
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?_gt; D uraﬁon

Qual Device:
MSPMOG3507SPMR

Qual Device:

QBS Reference:

QBS Reference:

MSPMOG3507SPTR | TMS320F28379SPTPQ | MSPM0G3507SPMR

Test Group A - Accelerated Environment Stress Tests

JEDED J- Q8BS QBS
Pc | A | SIeZ | 3| 77 | Precondiioning | MSL2260C - | MSPMOGIZ07SPRMR | MSPMOG3S07SPRMR E 316210
All3 TMS320F283795PTPQ | TMS320F283795PTPQ
JEDED J-
STD-020, i QBS
PC Al JESD22. 3 77 Preconditioning | MSL3 260C - TMS320F28379SPTPQ | TMS320F28379SPTRQ G/1125/0 -
All3
Biased . 264 QBS QBS
HAST Az HAST 3 m Biased HAST | 110C/85%RH Hours | TMS320F28379SPTPQ | TMS320F283795PTPQ 6/46210 -
Unbiased : 96 QBs QBS B
UHAST | A3 HAST 3 | 77 | Unbiased HAST | 130C/BS%RH | o | TMS320F28379SPTPQ | TMS320F28379SPTPQ 4130810
Temperature Temperature 500 QBS Reference QBS Reference
T Ad Cycle 3 m Cycle -65¢50C Cycles Devices Devices 8i462/0 3i231/0
MIL-STD883
: Post Temp . . QBS Reference QBS Reference
TC-BP Ad "';?Hd 1 5 Cycle bond Pull Devices Devices 211010 1550
High High
Temperature 1000 1770+ QBs QBS Reference
HTSL AB Storage 3 m Tempemprsi 150C Hours Reference Devices Devices 62700 B
ifal Storage Life
Life
Test Group B - Accelerated Lifetime Simulation Tests
B B 1000 1770+ QBS QBS Reference
HTCOL Bl Life Test 3 77 Life Test 125C Hours Reference Devices Devices B/462/0 323110
Early Life Early Life 43 1/800/0 + QBS
ELFR B2 Failure Rate 3 800 Failure Rate 125¢ Hours | TMS320F28379SPTPQ -GBS 6/4800/0 2/1600/0
AEC-QLO00- " 1000 1770+ QBS
EDR B3 105 3 77 Data Retention 150C Hours Reference Devices — QBS 646210 323110
EDR | B3 AEC-QL00- 3 77 Endurance -40, 25C, = 10K 3123110 (L7710 for - BS 643210 (2115410 for 3023140 (L7710 for
105 Cycling 125C cycles each temperature) each temperature) each temperature)
Test Group C - Package Assembly Integrity Tests
Minimum of 5
AEC Q100- Wire Bond devices, 30
WBS Cl 001 1 30 Shear wires Wires 3/90/0 2/60/0 3/90/0 3/90/0
Cpk=167
857 - - Qual Device: Qual Device: QBS Reference: QBS Reference:
(= TEIEEE Lot B Condition | Duration | pyconmpc3507SPMR | MSPMOG3507SPTR | TMS320F28379SPTPQ | MSPMOG3S07SPMR
5706
WEP cz2 Method 1 30 ‘Wire Bond Pull wires Wires 319010 216010 3/90/0 3/90/0
201 Cpko1.67
JEDEC
JESD22- Physical -
FD c4 B100 and 3 10 Dimensions Cpk=167 - 3/30/0 2i20/0 3i30/0 3/30/0
Bl08
Test Group D - Die Fabrication Reliability Tests
Completed Per Completed Per Completed Per Completed Per

EM D1
TDDB | D2
HCI D3
BTI D4
SM D5

JESDE1

JESD35

JESDE0 &
28

Electromigrafion

Time
Dependent
Dielectric
Breakdown

Hot Carrier
Injection
Bias
Temperature
Instability

Stress Migration

Process Technology
Requirements

Completed Per
- Process Technology
Requirements

Completed Per
- Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Process Technology
Reqguirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Reguirements

Completed Per
Process Technology
Requirements

Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Process Technology
Requirements

Completed Per
Process Technology
Reqguirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requiremenis

Completed Per
Process Technology
Requirements

ESD E2
ESD E3
Lu E4
ED E3

AEC Q100-
002

AEC Q100-
o011

AEC Q100-
004

AEC Q100-
009

ESD HEM

ESD COM

Latch-Up

Electrical
Distribufions

2000
- Volts L
500
Volts
- (750 1130
comer
pins)
Per AEC
0100-004 - 13
Cpl=1.67
Room, haot, - 13010
and cold

~ QBS

- QBS

- QBs

~ QBS

# Qualification Devices MSPM0G35075PMR and MSPMOG35075SPTR are listed in the table above and are qualified atMSL2 260C

Texas Instruments Incorporated

TI Information - Selective Disclosure

11310

1730

3/90/0

3/90/0

PCN# 20241121000.2



« Precondifioning was performed for Autoclave, Unbiased HAST, THE/RBiased HAST, Temperature Cycle, Thermal Shock, and HTSL, as applicable

« TestBl, HTOL Life Test and test B3, the Data Retention Test, were preceded by endurance cycling

* 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 - -55CfA25C/700 Cycles and -65C/150C/500 Cycles

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

T Qualification ID: R-CHG-2409-029, R-CHG-2408-080, R-NPD-2306-083

1 Informarion,
Selective Disciosure]

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

Lego A3 Automotive QFM LFAB
Approve Date 23-SEFTEMBER-2024

Product Attributes.
I =g ey ey ey ey say [y ey iy
MIGIOTORGIROL MOINSQRHBROL MOGISITOPMBOL MOGISOTOPMROL MDLINGORHARGL IMSIANEPEITCPIP) MOCIOTORGIRQL E2B001STORHBROL COSORIFTWRGIROL
Auomotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1 Grage L Grade L Grade 1 Grade 1 Grade 2
Operating Temp Range (C) 20% 125 401125 4010 125 4010125 2010125 4010125 4012 125 2010 125 4010 105
Product Function i
Vinter Fab Supplier LRE LFE LFAE umMct LmE UMC, LFAS umct uMCI LFAB, UNCI
Assembly Site coaT CDAT PH FHI CDAT HI COAT COAT CDAT/ CLARK-AT
Package Group o o oF P o b N o oFN
Package Designator e aHE Bl BN RHE FTR s aHE RGZ
Pin Count 48 2 62 2 =2 176 2 2 4

+ GES: Qual By Simiarity, alzc inown az Generic Dain
* Qual Devices MOG" and MOL* in RGZ and RHE packages are qualifed st M5L2 260C

Qualification Results

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

—r Qunl Device: Qunl Device: Qunl Device Qual Device Qunl Dt QES Reference: Qual Device® QBS Reference: QBS Reference:
Type Test Spec. = Test Mame Condition
MOGISO7ORGIROL | MOL306QRHBRQL MOGSSOTOPMEQ] | MOGSSO7OPMROL | MOLSDEORHERQ] | TMEINFREITXPTP) | MOGISITORGIRG] | F2E001S70RHERQ] | CC2A42RTTWRGIROL

£ M o 3 7 | Precandifoning | MSL2 260C LI77I0 +QBS Serme - - 32310 - LT+ Qes 3000
JESDEZ- ’ ng | M FRB0DSTQRHBAQY | P! o oviency FRE00157QRHEAQL
A113 ’
JEEC
aC Al ?é‘;;g 3 w Precondifioning | MSL3 260C - - - - - - B/11250 - - B1E6560
ALz
X
_ = 258 g8s gBs g8s Bs y
HAST Rz |dSDez- (3 T | Gased HAST | LI0CESAH | Lo | F2600457QRHERQL | F2800157QRHERGL - - F2B00157QRHEAQL Gu62n F2EOD057TQRHERGL 32310 64620
E
JESDEZ-
- : o gss gss gss o5
ACUHAST |85 | Spooec |3 7 | Auincve 13101559 | oy | F2E00157QRHERQL | F2800157QRHERGL - F2E00157QRHERQL - F2E00157QRHERGL s
Al1E
JESD22-
_ : Temparavre . won | gss 85 Qa5 oss
ACUHAST (A5 | ppopoec |3 | Humidiy ESCASWRH | hours | F2E0DISTQRHERQL | F2800157QRHERGL - F2E0015TQRHERQL - FE00157QRHERGL e
AlLIE
J=ec
JESD22- 264
ACUHAST | A3 | ALO2EDEC 3 |77 | Unkiessd HAST | 110GESNRH | o - - - EuE20 - - G820
curs
JESDEZ-
ALLE

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20241121000.2



ssr [ — o — Qual Device Qual Device [rer— QBS Reference: Qual Device' Q85 Reference: QBSReference:
Trpe 1o | TestMeme | Condiion
MOGISOTORGZROL | MULNGORHERQL | MOGISOTOPMRQL | MOGISOTOPMROL | MDISMGORMBRQL | TMSI20FEYDCPTRG | MIGISITORGZROL | EZEMNISTORMEROL | CC2G2RITWRGZROL
=502z Temperaure | _ 1000 .
T M Mnees (3T |G ssczse | o N . B . o
Appendix3
- 0B85 MOG'REZ + _
JESD22- Temperaure 500 17710 + QS b U770+ GBS
™ a4 104 and 3 ™ Cycle SECiLs0c Cycle= | F2800157QRHBAQL gg'mﬁ_@ HERQL . - e bl F2BO015TQRHBRQL s
Aopendic s 7
- QBS MOGRGZ +
TCER ag | MLSTDSES |, s Po=tTemp N ET-T) MOL*RH - - 150 2100 150 150 2100
Mefizd 2011 Cyele Band Pul FranatagRHERL
JEner High . w00 |ges s o8 oss
HTSL 4B i&g?zz, 1 5 1;'::;‘:: 1500 Hours | F2800457QAHBAGL | F2300157QRHERGL - - FRRO0LETQRHEAGL s270m F2ROD0LE7QRHERQL 31350 se70m
Tesz Group B - Accelierated Lifetime Simulation Tests
JEDEC 0B Qa5 < s
1000 17710 + Q35 q8s
HTOL BL | JESD22- 3 w Life Te 125C MOGISOTQRMRQL + | MOGISOTQRMRQL + ; 3310 w3 Bu620 BE210°
e et Hows | HOSTOTOOMPOLY M 'OPMAQ! Faderance Davicez MOG3ISOTQRMAGL
sFR Bz | AECGQIN- o og | Sary e 150 a2 agczmrqwnm + saglsa?qmnql + L1000 + QBS 21160000 Q8% 6143000 083 E4E000Y
008 Faiturs Rtz Heurs - "Faedlt | MsmFzEIRSETRQ TMS3207283795PTRG ! MOGIS07OPMRGL
) By | fECQIC- | 77 | DomPRetenton | 150C Looa aggzsmqpmrem ﬁgglia]'{Panl 1770+ Q8S 330 33m 6620 83 G620
= 7 + + : %
105 Hours | HOCITOOMRQL+ M TPMRQL* | Rekerence Devices MOGIS07OPMRGL
- B |AECQUIO |5 7| Edurene aoc.25c., =0k | Ton ot b oue| VEWLTIOR | EIOLTIOG | SESOWTIOR | BUE20[1540R Qas —
105 7| Cydling 125¢ e il Su il R och zadl zach MOGISOTOPMRGL
Test Group C - Paskage Azscmbly Integrity Tests
Wirimum of 5
wes e PR E Tt seveen 3 e 3800 3900 =100 aman 3800 ;900 3man N 3man
CpoLET
Wirimum o5
wee cz | MLSTOSEI |1 0| W Bord Rl | 2R 30 e, 3800 3900 39000 asan 3900 3300 3m00 3800 EL
Cro1s?
s=nee
Y o | |3 w el cpels - 3300 3300 3300 Im00 300 300 3300 3800 3300
s108
Test Group D - Die Fabrication Relinbility Tests
Compisted Fer
Camaleted Par Camgieted Per Corpleted Per - Comaleted Per Compisted Par Camplete Par Camgleted Per Compieted Per Process
= o1 |smEsoer |- |- Secramigration - | PracezaTechnolegy | Procesz Techrolegy | Process Techmology it PraceazTechnlogy  ProcessTchnalogy | ProcessTechnalogy | Process Technalcgy | Teshnalegy
; ; Technaleay ; ; ; ;
e Camaleted P Camgiezd Per Corpleted Per teed P Comleizd Per Compistzd Per Campleiz Per Camglezd Per Completed Par Process
TDs oz |smsos . |- Bependent - | BrocassTechnology | Brocess Technology | Frocess Technolagy | Soie SraceszTechnology | BrocessTachciogy | PraceszTechnalogy | Process Technolcgy | Technalogy
Srealcoun Requremens
— HotCanier ca Camgieted Per Corpleted Per medBerca Compisted Par Camplete Par jeiec Per Compieted Per Process
Hel o3 - - 2t - | PracezaTechnolegy | Procesz Techrolegy | Process Techmology it PraceazTechnlogy  ProcessTchnalogy | ProcessTechnalogy | Process Technalcgy | Teshnalegy
= injection ; ; Technal : ; ; ; ;
Requremenz
Bias Camglesed Per Camglexd Per Completed Per ComeletedPer | oorlesed Par Completed Per Complesed Per Campled Per Completed Per Process
n D4 B <o Tempersure - | ProceszTechnology | Process Technalogy | Process Technobgy | fammeet SroceszTechnology | ProcessTechnsiogy | Proces: Technalogy | Process Technalcgy | Technalgy
Camalsted P Camgieted Per Corpleted Per P Corled P Compisted Par Camplete Par Camgleted Per Gomplt P Proces
= o5 Sirezz Migration PraczszTechnolegy | Process Techraleqy | Process Technology | P05 PracezzTechnalogy | Process Technclogy | Praces: Technology | Bracesz Technology | Technal
Requremens
Test Croup E - Elcctrical Verification Tests
AEC Q100. 00 | ges o8
B B2 | 1|3 esoHEm Erraglll - 120 180 1130 T 280 U - 130 260
0 B |G |y El E5DCOM o 130 1130 180 1130 130 280 180 Jren 2860
= [ — [T — [rT— [T — QualD QBS Reference: QBS Reference:
Tree Test Spes TestNome
MRGISOTORGZROL | MULNSORHERQ] | MEGISOTOPMRQL | MUGISOTOPMEGL | MRLSDSQEHEROQL
AEC QL0- Q85 5
w B | ooa Laschlip Qmmxu - MOGISOTQPMRGL L 130 130 130 l\mﬁmqnmm
) Cpl 57
= R S E R I R = 3m00 L300 1300 3800 900 siE0D EE 3800 si1800
and cal

For this uHAST test, praduct

130C. 35% RH fos 96 hes.

1 .
2 M\IzCCZﬁ‘ZRLTWRGZRQqussrﬁud e HTOL s 125 fr 1000 bz LFAS, fiiswas ran at 105C for 2000 his in UMCL
3. For CO2642RITWRGZRQL, this ELFR was ran at Grade 2 condifans. inchiding at 105C for both 24 hrs and 48 hes: and 125C for 24 hrs. These tesis induded here as a refersnce.

5. See Emam MSPMOLL10x, MSPMILL 3o Microcansrollers (limmiture & SLAZTAL), which aufines

Qualificasion Devices MOG* and MOL

. [QFN) RGE pac

oid excezzive

{QFM) RGZ and RHE packages are qualified a1 MSL2 260C.
1o M5LL 260C.

Precanditoning wee pariommed for utoclave, Unbiased HAST, TH/Biazed HAST, Temperasire Cycie, Thermal Shack, and HTSL. az applicable
Tes: B1HTOL Life Test and sest 53, the Datm Reteniicn Test, were preceded by endurance cycing
The following are quivalent HTOL opions based on an aciveson snengy of 0.TeV : 125211k Hours, 140CI480 Hours, 150C/300 Hours, and 155C/240 Hours

® The following are equivalent HTSL optians besed an an ackvation enesgy of (.7eV : 150C/1k Howrs. and 170C420 Hours

Amblent Dperating Temiperatune by Automothee Grade Level:

* Grade O ior E): -805 o +150C
Grade L (or Q- -40C in +128C
Grade 2 (or T): -20C o +L0SC
Grade 3 (or -30C to +85C

The following are quivalen Temg Cydie options per JESD4T - S5C/125C/T00 Cycles and 55C/150C/500 Cycles

E1 [TEST): Electrical test tempematures of Qual samples (High temperature sccording to G rage kevel):

FesomiHobCold : HTOL. ED

& FoomiHot: THE S HAST, TC ! PTC, HTEL, ELFR,ESD & LU

»  Foom D AGKHAST

Qulity and Enviranmental dats is aveilable at T's exdemal Wel site: o few S comd

T Quakfication ID: R.CHE-2408.030, R-CHG-2408.025, R.CHG.2206.036, R-CHE-2403.093, R-CHG-2112.003, R-NPD-2306-063, R-NPD.2306-042, A-NPL.2304-106, R-BKF-2205-007, R-NPD.2Z205.009

Texas Instruments Incorporated

TI Information

Selective Disclosure

PCN# 20241121000.2



Tl Infarmation
Selective Disclosure

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

Lego A3 Automotive VSSOP LFAB
Approve Date 23-SEFTEMBER-2024

Product Attributes

[T — T — P — [ — QBS Reference:
Attributes
MOGIS0TODGSIZROL MOGIS07OPMROL MOGISOTOPMROL 0L 13060RHBROL TMSI20F2837XPTPQ CC2G42RITWRGZROL M0 13060DGS2BROL
Automotive Grade Level Grade L Grade 1 Grade 1 Grade 1 Grade 1 Grade 2 Grade 1
Operating Temp Range (C) 400125 A0t 125 401125 4010125 A0 125 4012105 4010125
Product Function Microcontroller Microcontralier Microcontrolier Micracontralier Microcontroller
Wafer Fab Supplier LB LFAB umct LFAB UMCL LFAB LFA2 ume!
Assembly Site MLA PHI PHI CoAT PHI CDAT/ CLARK-AT MLA
Package Group VSSOP qFF oFF RN oFF GFN VSSOP
Package Designator DGS PM PM RHB PTP RGZ DGS
Pin Count Ex] 64 64 32 176 48 28

* QBS:Qual By Similaity, also known as Generic Dais
* Qual Device MOG3507QDGS32RQ1 is qualified at MSLZ 260C
* Qual Device MOG3507QDGS28RQL is qualified at MSLZ 260C
* Qual Device MOG3107QDGS20RQ1 is qualified at MSLZ 260C

— Qual Device: QBS Reference: QBS Reference: QBS Reference: QBS Reference: Q85 Reference:
Type Test Spec Lo | TestMame | Condition
MOG3S07QDGSIZROL | MOGIS7QPMRQL | MOGISOTOPMRQL | MOUIZ0GORHERQL | IMS320FPEI7TXPTPO | CCREERITWRGZROL
Test Group A - Accelerated Environment Stress Tests
EDECO- 1T+
510020 " 9620 + QBS
FC AL 3 |77 | Precondiioning | MSL2260C - MOL13060DGSZ8RO1 | MOGISITOPMRGL BiL1250 18280 37100
e +Reference Devices | TMS320F2237wPTRQ | |MoS20R2E3TARTRQ
HAST x| JEsbe. 3 77 | BiasedmaST | 130cmsRH DO MOLlaDﬁ%BDSGSZERQl oBs o83 64620 310 614620
Ferey Howrs | MOLLIDEODGSZARAL | musaz0rzaarxsTRQ | TMS320FZE37RTRQ
JEDEC
ESD22- o8s c8s qes
ACIHAST A3 | AID20EDEC 3 |77 | Unbiased HAST | 130CAS%RH MOL13069DGS28RQL 6146200 230 43080
Ao Hours | MOLLIDEODGSZARAL | msaz0rzearsTRQ | TMS320FZB37RTRQ
a1
EDEC
17T + GBS
Esp22- Temperature 500 083 ; .
T LY v E R v escasoc 200 | MOLL0SQDGSZRQL | pucan @RS oo w23L0 8146200 . 82620
- +Reference Devices
Appendix 3
MIL.5TDS83 FostTemp Q8s
Tcee A Method 2011 © 3 Cycie Band Pull - - 150 TMS320F2837FTPQ 150 2100 150 2100
- Qual Device: QS Reference: QBS Reference: QBS Reference: QBS Reference:
Type Test Spec 38! | TestMame | Condition
MOGIS070DGSIZRO1 | MOGISO7OPMROL MOL130GORHBRO1 | TMS320F2B37X*PTPO) | CC264PRITWRGZRO1 | MOL1306QDGS2BRC
JEDEC High 1000 s
HTSL A6 | JESDZ2- |1 |45 |Temperawre | 150C MOL13060DGS28RQL . 62700 330 41800
T e Hows | MOLLS0SONGSZERAL | MusanFIsaneETRQ | TMS30FZEITIETRQ
Test Group B - Accelerated Lifetime Simulation Tests
JEDEC Q85 Q8
; 1000 17700+ QBS , .
HTOL Bl |ESDZ2 |3 | TT |LikeTem 125¢ MOG3507OPMAL + : w3 azan 8146210 BisB2I MOGISOTQPMAQL +
At08 Hours | Reterence Devices Reference Devices eference Devices
) 5
AEC QLOO- Early Lite 48 o8 12000 + GBS ges Q8s
ELFR 82 oog 3 800 | EareRae | 1250 Hows | MOGISOTOPMRQLY | mMsa20FasaTasFTRQ 218000 TMS320F283705PTPQ /48000 61430010 TMS320F283795PTRQ
eference Devices
EDR pz | AECQLO0- |5 77 | DamRewmnion | 150¢ 1000 Elg?izm?QPMﬂQi + 117710 + QBS EVEIT EPET) 6146210 614620 Moszsngg?’mm +
03 Heurs | Reference Devicss Refarence Devices Referenc: Devices
S . Q8
AEC QL00- Endurance <oc,25¢, =10k | 2300 (LUTTI0 for IBUDUTIOGor | 323UD(TTOGr | BI62ID (215810 for
EDR B3 3 |7 ! MOG2507QPMROL + 66204 MOGIS0TQPMRQL +
105 Cyciing 125¢ cycles | MUSIO0TOPWROL each each each each ICIINTQRMRL |
LT ey e ———
Minimum of 5
AEC QL00- Wire Bond i :
wes a |5 1w | MeE e Wires 00 3900 900 000 3900 v 311800
Cplel 67
Minimum of 5
MIL-5TD383 devices, 30 :
Wep cz | pLSTEEE 1 30 | WireBonapul | JefC Wires 00 3900 900 000 3900 v 311800
Cplel 67
JEDEC
JESD22- Physical ; ,
FD o | Bronay w [P | coels - 300 300 300 300 31300 v1om 500
B108

Test Group D - Die Fabrication Reliability Tests

EM DL
TDDB Dz
HCI D3
BT D4
SM D5

Test Group E - Electrical Verification Tests

JESDEL

JESD35

JESDED &
28

Electramigration

Time
Dependent
Dielectric

Breakdown

Hot Carrier
Injection
Bias
Temperature
Instability

Stress Migration

Completed Per Completed Per Completsd Per Completed Per Complated Per Compled Per Process | Complewd Par

- - Process Technology | ProcessTechnology | Process Technology | Process Technology | Process Technology | Technology Process Technology
Completed Per Completed Per Jeted Per Completed Per Completed Per Completed Per Process | Complewsd Per

- - Process Technology | ProcessTechnology | Process Technoiogy | Process Technology | Process Technology | Technalogy Procass Technology
Completed Per Completed Per Completzd Per Completed Per Campleted Per Completed Per Process | Completed Per

- - Process Technology | Process Technology | Process Technology | Process Technology rocess Technology | Technology Process Technology
Completed Per Completed Per Jeted Per Completed Per Completed Per Completed Per Process | Compleid Per

- - Process Technology | ProcessTechnology | Process Technoigy | Process Technology | Process Technology | Technalogy Procass Technology
Completed Per Completed Per Completsd Per Completed Per Complated Per Compled Per Process | Complewd Par

- - Process Technology | ProcessTechnology | Process Technology | Process Technology | Process Technology | Technology Process Technology

o
=)

AEC QL00- 2000 5 ES
ESD B2 |02 1 3 ESD HEM - Valts MOG3507TOPMRGL 150 130 L 28l 130 MOLL306QRHERGL
ESD B3 |PECQWO 1y '3 | Espcow - ol 130 130 130 130 260 130 130
AEC QLOO- Per AEC Qs ) s
L B4 | ood 1 6 Laich-Up Qloo00a |~ MDGISOTOPMREL 1z0 10 130% 261 180 MOL1306QRHERQLS
CpieLe7
ED E5 SUES Q- ] E'“"““J Room hot | - 2000 L300 2000 3000 ILEDD 901 300
istributions and cold
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1. TMS320F2837X*PTPQ supports MSL3 and was preconditionad o this MSL level for the Group A 15t in this column. Addiionally, for the Group A UHAST test, product TMS320F2837X*PTPQ was sressad atan equivalent condition, 130C. 85% RH for 96 hrs.
2. While CC2642R1TWRGZRQL was stressed in the HTOL testat 125C for 1000 hrs in LFAB, this was ran at 105C for 1000 hrsin UMCL

3. For CCZ642RITWRGZRQL, this ELFR was ran at Grade 2 conditions, including at 105C for both 24 hrs and 48 hrs; and 125C for 24 hrs. These tests included here as a reference

4. For CC2642RITWRGZRQL, the EDR testwas conducted at only the high temperature condition.

5. See Emata MSPMOLL10x, MSPMOLL 3o Microcontrollers (literature # SLAZT4L), which outiines best practices o avoid excessive current injection.

6. Datain the Group A tests in this colurmn indudes data from both MOG2507QDGS28RGL and MOL1306QDGS2BRYL; these devices differ by die size and 2 die szes wers included in thess Group A tests.

Qualification Devices MOG* and MOL* in (VSS0P) DGS packages are qualified at MSL2 260C

Preconditioning was performed for Autodave, Unbiased HAST, THR/Biased HAST, Temperature Cycle, Thermal Shock. and HTSL, as applicable

TestB1. HTOL Life Test and st B3, the Daia Retention Test, were preceded by endurance cycing

The following are equivalent HTOL opfions 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 options based on an activation energy of 0.7eV : 150C/1k Hours. and 170C/420 Hours

The following are equivalent Temp Cycle options per JESDAT - -55C/125C/700 Cycles and -55C/150C/500 Cycles

.o

Operating Temp by Automotive Grade Lewel-
® Grade 0 {ar E): -A0C ta +150C
® Grade 1 {or Q) -40C to+125C
* Grade 2 {ar T): -40C ta +105C
® Grade 3 {orl): 40C 1o +85C
E1 (TEST): Electrical test temperatures of Qual samples [High temperature according to Grade level]:
® RoomMHot/Cold - HTOL, ED
# RoomHot: THE FHAST, TC /PTG, HTSL ELFR.ESD & LU
* Room : ACWHAST
Quality and Environmental data is available at Tls exiemal Web site: hiindfaesaw com’
T Qualification 10: R-CHG-2408-031. R-CHG-2409-020. R-NPD-2306-083, R-NPD-2304-106, R-BKF-2205-007, R-CHG-2112-003, R-CHG-2206-036, R-NPD-2306-084, PD-2304-108
information
Selective Dizclosure.
Automotive Qualification Summary
{As per AEC-Q100 Rev. J and JEDEC Guidelines)
Qualification Report for MOL* Products in SOT Packages in LFAB
Approve Date 23-SEPTEMBER-2024
Product Attributes
Qual Device: QBS Reference: QBS Reference: QBS Reference: QBS Reference: QBS Reference:
Auributes
MOL1306QDYYROL MOG3SOTOPMROL MOGIOTOPMROL M013060RHERQL IMS3I20F283TXFTPQ CC2GA2RITWRGIROL
Automotive Grade Level Grade 1 Grade 1 Grada L Grada L Grage 1 Grade 2 Grada L
Operating Temp Range (C) 40w 125 4010125 40w 125 40w 125 4010125 40 ® 105 40w 125
Praduct Function Microcontoller Microcontoiler i i Microconmoller Microconuoller Microconwolier
Wafer Fab Supplier LFAB LFAE umcl LFaB UMC|, LFAB LFAB umcl
Assembly Site PHI PHI FHI CDAT PHI CDAT | CLARK-AT FHI
Package Group s0T QFF o QFN QFP QFN soT
Package Designator DYY M FM RHB FTF RGZ oYY
Pin Count 16 64 54 k] 178 a3 18

* QBS: Qual By Similarity, also known as Generic Data
* Qual Device XMOL1306QDYYRQL is qualified atMSL1 260C

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

Qual Device: QBS PRODUCT Q8S PRODUCT 0QB8S PRODUCT
Test Spec ?ll' Testh Conditi Reference: Reference: Reference:
MOLIGODYYROL | ppaaso7oPmR0l | MOGISOTOPMROL | MO1306QRHEROQL

QBS PRODUCT Q8BS PRODUCT
Reference: Reference:

LCPRPRITWRGFROL | MOL13060DYYRQL

Test Group A - Accelerated Environment Stress Tests
o L7710 + Q85 OBS Q8s 246210 + QBS

PC A |50 3 |77 | Precondiioning | MSLZ260C | - MOLL30BQDYYRQL | MOGISOTQPMROQL: | o SMOAR =02 - 1250 Er
b +Referance Devices | TMS320F2837:FTPQ XFTPQ
JEDEC > s

FC a a3 |7 | Preconitoning | MSL1260C | - MOL130BQDYYRGL - - - - RN w30

- +Referance Devices

A1z

st | |dmer |3 |77 | waseawast | 1avceowe | MoLL m‘%%?)w:tm 83 983 - B2 EEITY a1
E Hows | MELIZBQDYYRGL | 1ys3p0F2837¢PTPQ | TMSI20F8370PTPQ

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20241121000.2



_ PRODUCT PRODUCT PRODUCT
Qual Device: . . !
TestS &I'rf-f Test N Conditi Reference: Reference: Reference:
MOLI30GODYYROL MOGISO7OPMRQ1 | MOII0GORHBRO1 | TMSI20FPE37X'PTPQ | CC2E42RITWRGZROL |  MOL10GQDYYRQL
JEDEC
JESD22- UTI0+QBS Qes o8BS
AC/UHAST | A3 ALO2NEDEC | 3 T Unbiased HAST | 130CB5%RH MOL1306QDYYRQL 646210 3310 32310
Ao Hous | MOLLIOSQDYYRQL | yca00FkaanePTPQ | TMSI20FE370PTPQ
AllB
JEDEC
JESDZ2- Temperature , 5 Q8s . . S
TC a [EIZ s ™| ssesoc | 0 150 [T e ap— P30 6146210 33IL0F 2310
Appendic
QES QBS
y ML-5TD883 Post Temp MOL1306QDYYRQL o|s
TC-BR Al Method 2011 s Cycle Bond Pull + References TMS320F2837+PTPQ 150 2100 150 L5
Devices
JEDEC High 100 177/ + Q8BS QBS o8s o8s
HTSL 46 |JESDZ2- |1 |45 | Temperawre | 150C MOL13063DYYRQL 612700 31350 311350
Tios Eiiriei Hows | Mo IOBEDNTROL | TMs320F283TPTRQ | TMSI20F2E37XPTRQ
Test Group B - Accelerated Lifetime Simulation Tests.
JEDEC 1 Q8s 17T+ GBS Q8s
HTOL B1 JESD22- 3 77 Life Test 125C Hours MOG3507TQPMROL + Raﬁe‘mn[e Devices 32310 32310 6id62/0 662105 MDG350TQPMRQ1 +
Al0B Reference Devices. Reference Devices
ELFR gz |AECQUC- |3 gy | Earylife 125¢ Mu&aso%gunoi + L/B00K + 216000 QBS 648000 B4B00I05 98s
o008 Failure Rat= Hours. Refarence Devices TMS320F28379SPTRQ TMS320F283795PTPQ TMS320F283795PTPQ
AEC Q100- 1000 o83 LTI+ QRS =
EDR B3 3 T Data Retenton | 150C MOG350TQPMRQL + g N 32310 32310 646210 6620 MOG3507QPMRQL +
103 Hows | o cierence Devices | Fieference Devices Reference Devices
s ’ gES
AEC Q100 Endurance -40C, 25C, 210K o8 312310 (L7700 for 32310 (L7700 for 32310 (L7700 for 626210 (2/1540 for N el
ECR B3 05 3 7| Cyding 1250 cycles | MOBISOTOPMROL+ zach sach sach G621 oS

Reference Devices

Test Group C - Package Assembly Integrity Tests

Minimum of 5
AEC Q100 Wire Bond devices. 30
weS (ST oy I E VI B oo Wires IR0 o0 300 3900 w00 1300 811800
CplrL67
Minimum of 5
ML.5TDEE3 devices, 30
weP ca | MLSTER L |20 | wiesondpun | 2V Wires 00 ) 300 3900 000 11300 6/1800
ColL6T
JEDEC
JESD22- Physical ; ]
D ca |ES022 |3 |10 B | cokeLst 3300 300 3300 3300 3300 1100 8500
B108
Test Group D - Die Fabrication Rekability Tests
Completed Per Compleiad Per Completed Per Compieted Per Completed Per Completad Per Pracess | Completsd Per
EM pt | JEsDeL |- |- Electromigration . Process Tachnology | Process Technology | Procass Technology | Process Tachnology | Process Technology | Technalogy Frocess Technology
Dndent Completed Per Compleiad Per Completed Per Compieted Per Completed Per Completad Per Pracess | Completsd Per
Tope p2 |ESDI |- |- Depende . Process Technology | ProcessTechnology | Process Technology | Process Technology | Pracess Technology | Technology Process Technalogy
Breakdown
Esne0s Mot Carier Completed Per Compleiad Per Completed Per Compieted Per Completed Per Completad Per Pracess | Completsd Per
Hel CENE - - e . Process Technology | ProcessTechnology | Process Technolagy | Process Technology | Pracess Technology | Technolagy Process Technalogy
Bas Completed Per Completed Per Completed Per Compieted Per Completed Per Completad Per Pracess | Completed Per
BT D4 - |- | Temperatre E Process Technology | Process Technology | Process Technology | Process Tachnology | Pracess Technology | Technology Process Technalogy
Instabitty i i i i i i
. P 2
Qual Device: : - QS EROERAC :
S eam Conit Reference: [— [— Reference:
HOL13060DYYROL MOGIS070PMRQL | MOI30GQRHBROL CC2643RITWRGZRQI |  MOL1306QDYYRQL
Completed Per Completed Per Complesd Per Compieted Per Completed Per Complet=d Per Pracess | Completad Per
M D5 . - - Stress Migraton - | ProcessTechnology | Process Technology | Frocess Technology | Process Technology | Process Technology | Technology Frocess Technology
Test Group E - Electrical Verification Tests
AEC QLO0- 2000 Q85 0BS
EsD B2 o0z L 3 ESD HEM Vol MOG3507QPMRQI 130 L0 10 250 10 MOL1306QRHERQL
EsD g3 | AECQUE- |, I3 ESD COM 300 130 1130 130 130 260 130 130
o011 Volts
AEC QLOO- Per AEC Q8s BS
Lo B4 | ons 1 6 Latch-Up Q100-004 MOG3507QPMRQI 10 L3 130° 260 L0 MOLL306QRHERQLE
CploL6T
ED 5 [AECQUG- [y 3p | Eecrieal Room, hot, 3800 1300 3800 3800 618010 3900 3800
009 Disvibuions | <o M

1. TMS320F2837X*PTPQ supports MSL3 and was preconditioned to this M5L level for the Group A tests in this column. Additonally, for the Group A uHAST west, product TMS320F2837%*PTPQ was sressed atan eguivalent condition, 130C, 85% RH for 96 hrs.
2. CC2642R1TWRGZROL supports MSLE and was praconditionad to this MSL level for the Group A tests in this column. Additionally, for the Group A TC test, product CC2642R1TWRGZRQ was stressed atan equivalent condition, -55C/L25C, for 1000 cycles.

3. One unit alsa showed elecical averstress, which reflects handling and testing in a laboratory

butis reported, consistent with AEC-Q100.

4. This test completed atbath MSLL and MSL2 conditions, including SAM review post 1000 cycles. All units passed, confirming support for MSLL, standard for SOT packages.

This unit was di

from the:

papulation,

5. While CC2642R1TWRGZRQ] was stressed in the HTOL test at 125C for 1000 hrs in LFAB, this was ran at 105C for 1000 hrs in UMCL
6. For CC2642RITWRGZRQL, this ELFR was ran a1 Grade 2 conditions, including a1 105C for both 24 hrs and 48 hrs: and 125C for 24 hrs. These tests included here as a reference.
7. For CC2642RITWRGZRQL. the EDR testwas conducted at only the high temperature condition

8. See Eram MSPMOLLL0x, MSPMOL1 30 Microcontrollers (literature # SLAZTA1), which outines best practices t avoid excessive curment injection.

* Qualification Devices MOL* in (SOT) DYY apackages are qualfied at MSLL 260C.
* Precondifoning was performed for Autoclave. Unbiased HAST. THE/Biased HAST, Temperature Cycle. Thermal Shock. and HTSL. as applicable
* TestB1,HTOL Life Testand test B3, the Data Rewntion Test, were precedad by endurance cycling
* The fallowing are equivalent HTOL options based on an acivation energy of 0.7eV : 125C/1k Hours, 140C/480 Hours, 150C/200 Hours, and 155C/240 Hours
+ The fallowing are equivalent HTSL options based on an actvaion energy of 0.7eV : 150C/1k Hours. and 170C/420 Hours
* The fallowing are equivalent Temp Cycle options per JESD4T : -55C/125C/T00 Cycles and -65C/150C/S00 Cycles

Ambient Operating Temperature by Automotive Grade Level:

* Grade 0 (or E); -40C 13 +150C
* Grode 1 (or Q) -40C o +125C
* Grade 2 (or T): -20C 12 +105C
® (Grade 3 [orl): -40C 1o +ESC

E1 [TEST): Electrical test tempemtures of Qual samples (High temperature accarding to Grade level):

* Room/Hot'Cold - HTOL, ED

® Rgam'Het: THE ! HAST, TG/ PTG, HTSL, ELFR, ESD &LV

* Rpam : ACRKHAST

Quality and Environmenial data is available at TT's external Web site: hitp: e com/

T Qualification ID: R-CHG-2403-094, R-CHG-2409-031. R-CHG-2400-020, R-MPD-2306-083, R-NPD-2304-106, R-BKF-2205-007, R-CHG-2112-003, R-CHG-2206-036, R-NPD-2304-107
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Tl Information
Selective Disclosure

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

Lego A2 Auto SOT
Approve Date 18-Sept-2024

Product Attributes

Qual Device: QBS Reference: QBS Reference:
MOL1306QDYYROQ1 TMS320F28377DPTPQ MOL1306QRHERQ1
Automotive Grade Level Grade 1 Grade 1 Grade 1
Operating Temp Range (C) -401t0 125 -401t0 125 -4010 125
Product Function Microcontroller Microcontroller Microcontroller
Warfer Fab Supplier UMCI UMCI UMCI
Assembly Site PHI PHI CDAT
Package Group 50T QFF QFN
Package Designator DYY FTP RHE
Pin Count 16 176 32

* (QBS: Qual By Similarity, based on generic data for the technology, product, and/or package. Additional supporting data are provided for as general reference data.
* Qual Device MOL1306QDYYRQ1 is qualified at MSL1 260C

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

Qual Device: (QBS5 Reference: QBS Reference:
Test Name Condition
MOL1306QDYYRQL TMS320F28377DPTPQ | MOL1306QRHBRO1

Test Group A - Accelerated Environment Siress Tests

Type # Test Spec

JEDEC J-
STD-020

JESD22-

All3

PC Al 3 77 Preconditioning | M5L2 260C - a2/t - -

JEDEC J-
STD-020

JESD22-

Al13

PC Al 3 7 Preconditioning | M5L1 260C - 32310

JEDEC
HAST A2 JESD22- 3 7 Biased HAST 130C/85%RH
Al10

96

Hours 3/231/0 ) :

JEDEC
JESD22- 96
AC/UHAST | A3 A102/JEDEC 3 77 Unbiased HAST | 130C/85%RH 323110 - -
Hours
JESD22-
Allg

JEDEC
JESD22- Temperature 500 5
A104 and T e -B5CH50C | Cyfes 32310 - -

Appendix 3

MIL-STD383 Post Temp 500

Method 2011 Cycle Bond Pull | 83CA50C | munag

TC Ad

w

TC Ad

JEDEC High 1000
HTSL AB JESD22- 1 45 Temperature 150C Hours 313510 - -
Al03 Storage Life

Test Group B - Accelerated Lifetime Simulation Tests

JEDEC 1000  QBS

HTOL BL  JESDz2 |3 77 Lile Test 125C s MoLis0s0RHBRQL | 646200 32310
AEC Q100- Early Life 48 QBS

ELFR B2 oos 3 800 FailureRate | 125C Hours  TMS320F28377DPTPQ /240010 -

Texas Instruments Incorporated TI Information - Selective Disclosure PCN# 20241121000.2



Qual Device: QBS Reference: QBS Reference:
Test Spec Test Name
MOL1306QDYYRQ1 | TMS320F23377DPTPQ | MOL1306QRHBRO1
AEC Q100- ) 1000 QBS
EDR B3 008 3 77 Data Retention 150C Hours MOL13060RHERQL - 32310
10K
cycles,
EDR B3 AEC Q100- a 77 Endurance -40C, 25C, ?-Jélot')(anlc R 1770 (ateach
005 Cycling 125C cycles MOL1306QRHERQL temperature)
single
sector
Test Group C - Package Assembly Integrity Tests
Minimum of 5
WBS c1 | AECQI00- 30 Wire Bond devices, 30 | g 3/90/0 3/90/0 3/90/0
001 Shear wires
Cpk=1.67
Minimum of 5
MIL-STD833 devices, 30
WEP c2 Method 2011 30 Wire Bond Pull wires Wires 39010 3/90/0 3/90/0
Cpk=1.67
JEDEC J- PB-Free >95% Lead
sb c3 STD-002 t 15 Solderability Coverage L1500 ) 1150
JEDEC
JESD22- Physical ~
PD c4 B100 and 3 10 Dimensions Cpk=1.67 33000 3/30/0 32000
B103
Test Group D - Die Fabrication Reliability Tests
Completed Per Process = Completed Per Process  Completed Per
EM D1 JESD6G1 - - Electromigration | - - Technology Technology Process Technology
Requirements Requirements Requirements
Time c
Dependent ompleted Per Process = Completed Per Process = Completed Per
TDDB D2 JESD35 - - Dielectric - - Technology Technology Process Technology
Breakdown Requirements Requirements Requirements
. Completed Per Process  Completed Per Process = Completed Per
HCI D3 ‘;ESDGO & - - :;:‘.’;C(‘:ii:'er - - Technology Technology Process Technology
g Requirements Requirements Requirements
Qual Device: QBS5 Reference: QBS Reference:
Type # Test Name Condition
MOL1306QDYYROQ1 TMS320F28377DPTPQ | MOL1206QRHERQ1
Bias Completed Per Process  Completed Per Process = Completed Per
BTl D4 - - - Temperature - - Technology Technology Process Technology
Instability Requirements Requirements Requirements
Completed Per Process Completed Per Process  Completed Per
SM D5 - - - Stress Migration | - - Technology Technology Process Technology
Requirements Requirements Requirements
Test Group E - Electrical Verification Tests
AEC Q100- _ 2000 QBS
ESD E2 002 ! 3 ESDHEM Volts MOL1306QRHERQL L0
AEC Q100- 500
ESD E3 o011 1 3 ESD CDM - Volts 1/3/0 - 1/3/0
AEC Q100- . Per AEC R 0QBS 3
Lu B4 o4 1 6 Latch-Up Q100-004 MOL1306QRHBRQL wsio
. . Cpk=167
ED ES Qgg Q100 3 30 g:mﬁ.‘ms Room, hot, - 3/90/0 - 3/90/0
and cold
Additional Tests

1. One unitalso showed electrical overstress, which reflects handling and testing in a laboratory environment. This unitwas discounted from the qualification population,

but is reported, consistent with AEC-Q100.

2. This test completed at both MSL1 and MSL2 conditions, including SAM review post 1000 cycles. All units passed, confirming support for MSL1, standard for SOT

packages.

3. See Errata MSPMOL110x, MSPMOL13xx Microcontrollers (literature # SLAZ741), which outiines best practices to avoid excessive current injection.

Test B1, HTOL Life Test, was preceded by endurance cycling
Test B3, Data Retention Test, was preceded by endurance cycling

Texas Instruments Incorporated

TI Information - Selective Disclosure

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

The following are equivalent HTOL opfions based on an activation energy of 0.7eV : 125C/1k Hours, 140C/420 Hours, 150C/200 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

PCN# 20241121000.2



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 1o +85C

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

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

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

TI Qualification ID: R-NPD-2304-107

ZVEI ID’s: SEM-PW-13

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