PCN Number: | 20221013001.2 | PCN Date: | October 14, 2022

Title: Qualification of new Fab site (DMOS6) using qualified Process Technology, Die
) Revision, and additional BOM option for select devices

Customer Contact: PCN Manager | Dept: Quality Services

Sample requests
Apr 12, 2023 accepted until:

Proposed 1% Ship Date: Nov 14, 2022*

*Sample requests received after Oct 14, 2022 will not be supported.

Change Type:
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Part number change

PCN Details

Description of Change:

Texas Instruments is pleased to announce the qualification of a new fab & process technology
(DMOS6, LBC9) and BOM option for selected devices as listed below in the product affected
section. Construction differences are noted below:

Current Fab Site Additional Fab Site
Current Fab Process Wafer Additional Process Wafer
Site Diameter Fab Site Diameter
DL-LIN PRISM 200 mm DMOS6 LBC9 300 mm

The die was also changed as a result of the process change.

Additionally, there will be a BOM/Assembly options introduced for these devices:

Group 1 (DW20) BOM options

Current Additional
Bond wire composition, Au, 1.15 mils Cu, 0.96 mil
Diameter
Mount Compound 4042500 4147858
Mold Compound 4205694 4211880
Probe Site Not in Process flow CDPR
Group 2 (DW24) BOM options
Current Additional
Bond wire composition, Au, 1.15 mils Cu, 0.96 mil
Diameter
Probe Site Not in Process flow CDPR

Tube and some G4 versions of the devices are included in EOL notice PDN# 20221013002.3

Reason for Change:

These changes are part of our multiyear plan to transition products from our 150- milimeter
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
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change. If below boxes are checked, there are no changes to the associated environmental ratings.

RoHS

REACH

Green Status IEC 62474

X No Change

X No Change

X No Change X No Change

Changes to product identification resulting from this PCN:

Fab Site Information:

R Chip Site Origin R . .
Chip Site Code (20L) Chip Site Country Code (21L) Chip Site City
SH-BIP-1 DLN USA Dallas
DMOS6 DM6 USA Dallas
Die Rev:
Current New
Die Rev [2P] Die Rev [2P]
A,B,C A
Sample product shipping label (not actual product label)
DTS & (17) SNT4LSOTNSR
boor M Melgyeie (@) 2000  (p) (0336
MSL '2 /260C/1 YEAR|SEAL DT 31T)LOT: 3959047MLA
MSL 1 /235C/UNLIM |03/29/04 4W) TKY (1T) 7523483812
. P
TTEN: 39 225)’) REV: };% 0033317
: 8 0-LLSA
LBL: 5A (L)T0:1750 (321) As0: LA
Product Affected:
Group 1 Device list (DW20)
| TPIC6595DWR | TPIC6596DWRG4 | TPIC6B595DWR | TPIC6B596DWR

Group 2 Device list (DW24)

| TPIC6A595DWR

| TPIC6A596DWRG4

For alternate parts with similar or improved performance, please visit the product page on ti.com.
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Tl Information
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Automotive New Product Qualification Summary

(As per AEC-Q100 and JEDEC Guidelines)

TPIC6x59xDW Qualification
Approved 16-Sept-2022

Product Attributes

Gual Device: Gual Device: Qual Device: Gual Device: GQual Device: Qual Device: GBS Process GBS Package

Attributes TPIC6595DWR TPIC6A595DWR TPIC6596DWRG4 TPIC6B5950WR TPIC6B536DWR  TPIC6A596DWRGS Reference: Reference:
LMR33630CQRNXRG1 AMC1305M2! WRQ1

Automotive Grade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1 Grade 1
Grade Level
Operating

-40C to 125C -40C to 125C -40C to 125C -40C to 125C -40C fo 125C -40C to 125C -40C to 125C -40to +125C
Temp Range
fmdﬂct - . N Power . Power ) - Power . . Power . Power Manag . Power Signal Chain
F
Wafer Fab
Supplier DMOSE DMOSE DMOSE DMOSE DMOSE DMOSE DMOSE AlZU, DMOSS5
Die Revision AD Al AD AD Al B CF
Assembly TAI TAl TAI TAI TAl CDAT TAl
Site
?;::"ge S0IC soIc S0IC S0IC soIC VOFN-HR solc
Package DW DwW DW DW Dw RNX Dw
BalliLead 24 20 20 20 24 12 16
Count

- QBS: Qual By Similarity

- Qual Device TPICE595DWR is qualified at MSL1 260C

- Qual Device TPICEAS95DWR is qualified at MSL1 260C

- Qual Device TPICES96DWR.G4 is qualified at MSL1 260C
- Qwal Device TPICEE595DWR is qualified at MSL1 260C

- Qual Device TPICEBS96DWR is qualified at MSL1 260C

- Qual Device TPICEASS6DWRGH is qualified at MSL1 260C

Qualification Resuits
Data Displayed as: Mumber of lots / Total sample size / Total failed

o o " o o — GBS Process QBS Packape
fﬁ T(:::;':.r Duration Qual Device: Qual Device: Qual Device: Qual Device: Qual Device: Qual Device: Reference. Reference:
LMR3360CORNKRGT  AMC1305MZSQOWRGH
Stress Tests
J-ETD- .
Fe Al 020 =1 ';gzg‘:dt::nmg L:;:IC‘- - - Pass -
JESD22:
Al13
JECEC
J-ETD- .
JESD22:
Al13
JECEC
J-ETD- .
Fe Al 020 =1 ';gzg‘:dt::nmg L:;:IC} - - B - Fass
JESD22:
Al13
JECEC -
BHAST [ AZ [ JESD22- 7 ?;féig:g[‘ 06 Hours - - 20 - 1230
A101
JECEC -
Biased HAST, 264 immq
EHAST [ AZ JEf]I?JE]'Z- o {100/a5 A Hours - - - 230
JECEC Unbiased
uHAST [ A3 [ JESD22- 77 | HAST. 06 Hours - - 20 -
AT02 130C/85%RH
JECEC Unbiazed 284
uHAST [ A3 [ JESDZ22- 77 | HAST. Hours - - - 230
Al02 110C/85%RH
JECEC
AC JESD22- 77 | Awtociave 121C 06 Hours - - - - 1230
AT02
JECEC
JESD22-
A104 Temperature 500 , e
TC A4 and v CycI:.er;EmHOC Cycles - - 2o 2210 12310
Appandi
3
JECEC Power 1000 11450
PTC A5 | JESD22- 45 | Temperature Cycles - - -
A105 Cycle
JEDEC High Temp 1000 EREET] 114510
HTEL | A5 | JESD22- 45 | Storage Life, Hours - - 3130
A1D3 150
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Test Group B - Accelerated Lifetime Simulation Tests

JEDEC o
wroL | Bt | JEsDz2- | 3 | 77 | LfeTes, 1250 - . - 323110 230
Hours
A0
FEC Ty s
ELFPR | Bz | Quo- | 3 | 200 | Failure Rste. 48 Hours - - - - . 24000
008 1250
T s
aEC Endurance, 10000
eor | B3| Qoo | 3 | 77 | DataReenion | O - - - - 230
005 and Operational ye

11200
was | o muu— 1 | ap | Bond Shear Wires NiA 31800
o0t (CRKk=167)
ML
STDBg3 Bend Pull
) c . - . . . 1300 ! !
wee | oz | R 1| o | e Wires 11300 NiA 3500
2011
Turface Mount
| JEpEC Solderability . .
so | o3| JEsp2z- [ 1 | 15 e 15 . - . . . . 11500 1150
>05% Lead
B102
Couerage
JEDEC
JESD22- Physical
Po | ¢ | B1OO 3 | 10 | Dimensions 30 urits . - . . . 300 3500
and (CRK=167)
B108
Solder Ball coldar
3 | 50 | Shear P - . . NA NiA NiA
(Cpk=167)
1| 80 | Lead Integrity Leads . - . . . NA NiA A

Completed Per | Completed Par Completed Per Completed Per | Completed Par Completed Per Camplated Per Procsss | Completed Par Frosase
Em | 01| JEsoet | - | - | Exectomigration - Frocess Prozess Frooess Procezs Procezs Frocess P esroi P ecanola
o Technalogy Technology Technology Technology Technology Technalogy N oy N ay
Time Completed Per | Completed Par Completed Per Completed Per | Completed Par Completed Par Complated Par Process. | Completed Par Frosese
ToDs D2 JESD35 R ~ Dependent - Process Process Process Process Process Process stcnno\D pTemnqu
Dielectric Technalagy Technology Technology Technology Technology Technaiagy hnology nnology
Completed Per | Completed Par Compleied Per Completed Per | Completad Par Completed Par
wer | og | VESDED | HaotInjection - Frocess Procass Process Process Process Process mmPfﬁﬁ;pmms CD’"”'TEE‘;T; Frocess
&28 Carrier Technalogy Technology Technology Technology Technology Technalogy N oy N ay
F—— Compreiad Par | Completed Per Compreied Par Completed Per | Completad Par Completed Par Complatad Par Frocess | Completed ar Frocass
NaTI | D4 - | - | Temperatre - Frocess Process Fracess Process Process Frocess Technolg Technolg
Inslaigil’; Technalogy Technology Technalogy Technology Technology Technalogy N ay N a¥
Completed Per | Completed Par Compleied Per Completed Per | Completad Par Completed Par Complatad Par Frocess | Completed ar Frocass
Sm D3 - - Stress Migration - Frocess Process Fracess Process Process Frocess Technolog Technalog
= o Technalogy Technology Technology Technology Technology Technalogy N oy N ay

Test Group E— EIE:Im:aIVerlﬁ n Tests

HEM | EZ umu- 1| 2 | EsD-HEM 2500V 1 130 a0 1730 130 130 130
00z
FEC
coM | E2| oo | 1 | 3 | ESD-COM 750V 120 130 10 1730 1130 130 1130
011
FEC p
W | E4| Qoo | 1| 6 | Lachup #/100ma, e 180 1m0 180 180 180 1160
04 1500
REC - 300 T 00 7300 17200
ED | Es | oo | 3 | 3o | Bt iad 300 300 300
o5 Distribution 167

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

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

- The following are equivalent Temp Cycle options per JESD47: -55CM125C/700 Cycles and -65C/150C/500 Cycles

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

Green/Ph-free Status:
Qualified Pb-Free(SMT) and Green

Tl Qualification ID: R-NPD-2202-065

Texas
INSTRUMENTS

Tl Information
Select Disclosure

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

LEC9 MetDCU with 1.0 mil Cu wire in TITL SOIC PKG
Approved 13-Sept-2022

Product Attributes

Qual Device:

TPICGAS96DWRG4

Automotive Grade Level Grade 1
Operating Temp Range -40to+125C
Product Function Power Management
Wafer Fab Supplier DMOS8
Die Revision AD
Assembly Site TAI
Package Type S0IC
Package Designator Dw
Ball/Lead Count 24

- QBS: Qual By Similarity

- Qual Device TPS229190DCKRQ1 is qualified at LEVEL1-260C
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Qualification Results
Data Displayed as: Number of lots | Total sample size / Total failed

- Qual Device:
Test Spec Min Lot Qty S5/Lot Test Name / Condition TPIC6A596DWRGA
Test Group A — Accelerated Environment Stress Tesis
PC Al - 3 22 SAM Analysis, Pre Siress Completed 3/86/0
pc | a1| VJEDEC "'SE;?G JESD22- 3 7 Preconditioning Level 2-260C Mo fails
FC Al - 3 22 SAM Analysis, Post Stress Completed 316610
HAST | A2 JEDEC JESD22-A110 3 7 Biased HAST, 130C/85%RH 96 Hours 323170
HAST | A2 - 3 1 Cross Section, Post bHAST 96 Hours Completed 330
HAST | A2 ) 3 30 Wire Bond Shﬁi:j;wt bHast, 96 Wires 3/90/0
HasT | a2 ) 3 20 Bond Pull over Stitch, post bHAST, Wires 3/90/0
96 Hours
HAST | A2 3 3 10 Bond Pull over Ball, Post bHAST, 96 Wires /9010
Hours
HAST | A2 JEDEC JESD22-A110 3 7 Biased HAST, 130C/85%RH 192 Hours 3r210/0
HAST | A2 ) 3 1 Cross Sectlorlqul’J::sst bHAST 192 Completed 31300
HAST | A2 3 3 7 SAM ﬁ\nal}-'sml_,I :uo;l bHAST, 192 Completed /6610
HAST | A2 ) 3 20 Wire Bond Shile:'l,;osl bHast, 192 Wires /9010
HasT | a2 ) 3 20 Bond Pull over Stitch, post bHAST, Wires 3/90/0
192 Hours:
HAST | A2 ) 5 10 BEond Full over Ball, Post bHAST, Wires 249010
192 Hours:
TC Ad JEDEC JESDZ?_M 04 and 3 7 Temperature Cycle, -65/150C 500 Cycles 32310
Appendix 3
TC Ad - 3 1 Cross Section, Post T/C 500 Cycles Completed 3300
TC | Ad - 3 22 SAM Analysis, Post T/C, 500 Cycles Completed 3/66/0
TC Ad ) 3 20 Wire Bond Shear, Post T/C 500 Wires 3/90/0
Cycles
¢ | Ad 3 3 10 Bond Pull ever Siitch Post TVC 500 Wires /9010
Cycles
¢ | Ad ) 3 20 Bond Pull aver Ball Post T/C 500 Wires /9010
Cycles

Qual Device:
TPICGAS96DWRG4

Test Spec

TC Ad JEDEC JESDZ?_MM ang 3 77 Temperature Cycle, -65/150C 1000 Cycles 321010
Appendix 3
TC Ad - 3 1 Cross Section, Post T/C 1000 Cycles Completed 330
TC Ad ) 3 39 SAM Analysis, Post T/C, 1000 Completed 660
Cycles
TC Ad ) 3 19 Wire Bond Shear, Post T/C 1000 Wires 249010
Cycles
e | A4 ) 3 10 Bond Pull over Stitch, Past T/C, 1000 Wires 319010
Cycles
TC Ad ) 3 10 Bond Pull over Ball, Post T/C, 1000 Wires 349010
Cycles
PTC | A5 JEDEC JESD22-A105 1 45 Power Temperature Cycle -40/125C 1000 Cycles 1/45/0
PTC | A5 JEDEC JESD22-A105 1 45 Power Temperature Cycle -40/125C 2000 Cycles 1/45/0
HTSL | A6 JEDEC JESD22-A103 3 45 High Temp Storage Bake 150C 1000 Hours 3M35/0
HTSL | A6 ) 3 1 Cross Section, Post HTSL 1000 Completed 300
Hours
HTSL | AG JEDEC JESD22-A103 3 44 High Temp Storage Bake 150C 2000 Hours 3M32/0
HTSL | A6 ) 3 1 Cross Sedlo:;?j HTSL 2000 Completed V300
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Test Group C — Package Asse| Integrity Tests

WwBsS | C1 AEC Q100-001 3 30 Wire Bond Shear, Cpk=1.67 Wires 313000

WBP | C2 MIL-STD883 Method 2011 3 30 Bond Pull over Ball, Cpk =1.67 Wires 33000

A1 (PC): Preconditioning:
Performed for THE, Biased HAST, AC, uHAST, TC & PTC samples, as applicable.

Ambient Operating Temperature by Automotive Grade Level:
Grade 0 (or E): -40°C to +150°C

Grade 1 (or Q) -40°C fo +125°C

Grade 2 (or Ty -40°C to +105°C

Grade 3 (or 1) -40°C to +85°C

E1 (TEST): Electrical test temperatures of Qual samples (High temperature according to Grade level):
Room/Hot/Celd: HTOL, ED

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

Room: AC/UHAST

Green/Pb-free Status:
Qualified Pb-Free{SMT) and Green

Tl Qualification |D: R-NPD-2209-054

For questions regarding this notice, e-mails can be sent to the contacts shown below or your

local Field Sales Representative.

Location E-Mail

WW Change Management Team PCN ww admin team@list.ti.com

IMPORTANT NOTICE AND DISCLAIMER
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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. Nolicense is granted to any other Tl
intellectual property right or to any third party intellectual property right. Tl disdaims 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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