PCN Number: | 20220721003.1 PCN Date:

Title: | Qualification of alternate material set for select devices

Customer Contact: | PCN Manager | Dept: | Quality Services

S
Proposed 1°' Ship Date: Oct 19, 2022 SEIEE Request Aug 21, 2022
accepted until:

*Sample requests received after July 21, 2022 will not be supported.

Change Type: |

L] | Assembly Site L] Design L] | wafer Bump Site

[ ] | Assembly Process L[ Data Sheet L] | wafer Bump Material

X | Assembly Materials L[ Part number change [l | wafer Bump Process

[ ] | Mechanical Specification [ ]| Test Site [ ] | wafer Fab Site

[ 1 [ packing/Shipping/Labeling LI Test Process [ 1 | wafer Fab Materials
[ ] | Wafer Fab Process

PCN Details

Description of Change:

This PCN is to inform of the qualification of an alternate material set for the list of devices in the
product affected section below as follows:

What Current Alternate
Mount Compound 4042500 4147858
Mold Compound 4205694 or 4042503 4211880

Reason for Change:

Standardization

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

None

Impact on Environmental Ratings

Checked boxes indicate the status of environmental ratings following implementation of this change.

If below boxes are checked, there are no changes to the associated environmental ratings.
RoHS REACH Green Status IEC 62474

X No Change X No Change > No Change X No Change

Changes to product identification resulting from this PCN:

None
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Product Affected:

CD4094BE-NG

CD74HC244E-NG

CD74HCTO0E-NG

CD74HCT74E-NG

CD74HCO2E-NG CD74HC27E-NG CD74HCT138E-NG MPD23781D
CD74HCO8E-NG CD74HC32E-NG CD74HCT20E-NG SN74ALS232BN
CD74HC11E-NG CD74HC390E-NG CD74HCT245E-NG SN74HCT541N-P
CD74HC139E-NG CD74HC4075E-NG CD74HCT373E-NG SN74S225N

CD74HC161E-NG

CD74HC86E-NG

CD74HCT374E-NG

SN75161BN-NG

” TEXAS
INSTRUMENTS |

Tl Information
Selective Disclosure

Qualification Report

Product Attributes

Attributes Qual Device: Qual Device: Qual Device: Qual Device: Qual Device: Qual Device:

SNTALSO3N TLC339IN TPA3122D2N TPS2041P TS512A4514P UCC37322P
Assembly Site MLA FMX MLA FMX FMX FMX
Package Family PDIP PDIP FDIP PDIP PDIP FDIP
Flammability Rating UL 94 V-0 UL 94 V-0 UL 94 V-0 UL 94 V-0 UL 94 V-0 UL 94 V-0
Wafer Fab Supplier SFAB DFAB UMC FABSAB DFAB DFAB DFAB
Wafer Process Ji LINCMOS_5/5 LBCSX LBC3S LBC3S LBC3S

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

Qual Device:
SNT4LSO3N

Qual Device:
TLC339IN

Qual Device:
TPA3122D2N

Qual Device: Qual Device:

TS12A4514P

Qual Device:

Dau=tion uCC3T322P

Test Name / Condition

TP52041P

AC Autoclave 121C 96 Hours 3/231/0 3/231/0 3/231/0 17710 3/231/0
ED Electrical Characterization Per Datasheet Parameters - - - - - -
FLAM | Flammability (UL 94V-0) - - - - - - 31510
HAST | Biased HAST. 130C/85%RH 96 Hours - - - - - -
HTOL | Life Test, 150C 300 Hours - - - - - -
HTSL | High Temp. Storage Bake, 170C 420 Hours 3/231/0 3/231/0 3/231/0 - 17710 323110
LI Lead Fatigue Leads 3/45/0 3/45/0 3/45/0 - - 3/45/0
LI Lead Pull to Destruction Leads 312610 312610 3/180/0 - - 370/0
MQ Manufacturability (Assembly) (per mfg. Site specification) Pass Pass Pass Pass Pass Pass
PKG | Lead Finish Adhesion Leads 3/45/0 3/45/0 3/45/0 - - 3/45/0
SD Solderability 8 Hours Steam Age 3/66/0 3/66/0 3/66/0 - - 3/66/0
TC Temperature Cycle, -65/150C 500 Cycles 323110 323110 32310 32310 17710 32310

Texas Instruments, Incorporated
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Product Attributes

Qual Device: Qual Device:

LT1013CP

Qual Device:
MSP430F2013IN

Qual Device:
NE5532P

Qual Device:
SNT4HC595N

Qual Device:
SN74HCT540N

Attributes

L293DNE

Assembly Site FMX FMX MLA FMX MLA MLA
Package Family PDIP PDIP PDIP PDIP PDIP PDIP
Flammability Rating UL 94 V-0 UL 94 VO UL 94 V-0 UL 94 V-0 UL 94 V-0 UL 94 V-0
Wafer Fab Supplier SFAB SFAB TSMC-10 SFAB SFAB SFAB
Wafer Process Ji Ji TSMC EMB FLASH Jn T4HC T4HC-NONEP!

Test Name / Condition

Qualification Results

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

Duration

Qual Device:
L293DNE

Qual Device:

Qual Device:

Qual Device:

Qual Device: Qual Device:

LT1013CP

MSP430F2013IN

NE5532P

SN7T4HCH95N SN74HCT340N

AC Autoclave 121C 96 Hours 323100 - 323110 - 3122510 3123110
ED Electrical Characterization Per Datasheet Parameters - - - - Pass -
FLAM | Flammability (UL 94V-0) - - - - - - 3/15/0
HAST | Biased HAST, 130C/85%RH 96 Hours - - - 3/231/0 - -
HTOL | Life Test, 150C 300 Hours - - - 3/231/0 - -
HTSL | High Temp. Storage Bake, 170C 420 Hours 3/231/0 - 3/231/0 - 3123110 3123110
[0} Lead Fatigue Leads 3/66/0 - 3/45/0 3/66/0 3/45/0 3/45/0
[0} Lead Pull to Destruction Leads 314410 - 3M126/0 3720 314410 3/180/0
MQ Manufacturability (Assembly) (per mfg. Site specification) Pass Pass Pass Pass Pass Pass
PKG | Lead Finish Adhesion Leads 3/45/0 - 3/45/0 3/45/0 31450 2/30/0
SD Solderability 8 Hours Steam Age 3/66/0 - 3/66/0 3/66/0 3/66/0 3/66/0
TC Temperature Cycle, -65/150C 500 Cycles 322500 3123110 3123110 - 3123110 3123140

- 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/Hk 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 JESD4T: -55C/125C/700 Cycles and -65C/150C/500 Cycles

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

Green/Pb-free Status:

Qualified Pb-Free(SMT) and Green

Tl Qualification 1D: 20160628-116305

i3 TExas
INSTRUMENTS

Qual Dev

CAHCT244

Product Attributes

Tl Information

Selective Disclosure

Qual Device:

Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range -40t0 +125C -40to +125 C -40to +125C -40t0 +125C
Product Function Logic Signal Chain Interface Signal Chain
Wafer Fab Supplier SFAB DFAB DFAB DMOSS5
Die Revision B G B C
Assembly Site MLA MLA MLA MLA
Package Type S0IC S0IC SOIC S0I1C
Package Designator DwW D D D
BalllLead Count 20 3 3 8

- QBS: Qual By Similarity

- Qual Devices qualified at LEVEL1-260CG: CAHCT244QDWRGQ1, K3A1040AQDRO1

- Qual Devices qualified at LEVEL2-260CG: INA2S2AQDRQ1

- Qual Devices qualified at LEVEL3-260CG. OPA2365AQDRA1, F1180451IDBRME, TLCBC588CADRO1
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Qualification Results
Data Displayed as: Number of lots / Total sample size / Total failed

Min Lot - Qual Device: [Er— Qual Device: Qual Device:
Test Spec e CAHCT244GDWRGA INA282AGDRO1 KIA1040AGDRG1  OPA2365AQDRGH
Test Group A — Accelerated Environment Stress Tests
FC a1 JEDEG J'SE’:J;D JEsbzz- 3 77 Automotive Precondifioning | Lewel 1-280C N Fails - N Fails
PC A1 JEDEC J'SE'E?O JEsbaz- 3 T Automotive Preconditioning Level 2-260C Mo Fails -
JEDEG J-5TD-020 JESDZZ-
PG At v 3 7 Automotive Preconditioning | Level 32800 - - N Fails
Biszad HAST,
HasT | a2 JEDEC JESD22-4110 3 77 i 28 Hours - -
Post Bissed HAST,
HasT | a2 JEDEG JESDZ2-AT10 2 12 P, 98 Hours - -
Ac A3 JEDEG JESDZ2-A102 2 77 Autoolavs 1210 98 Hours wz3nn 2310 a0 wz3nn
Fast 88-hour
AC A3 JEDEG JESD22-A102 3 7 Autoclave 1210 oo - -
JEDEC JESD2Z-A104 and Temperature Cydle, -
i 1 - T 1 i 1
Tc a4 Aopenti 3 3 77 Py 500 Cycles wz30 wz3m wz30
o " JEDEC JESD2Z-A10% and N o Temperaturs Cycle. - Pest 500-cycle i i
Appendi: 3 85150 CSAMITSAM
TCBP | A4 MIL-5TD283 Methad 2011 1 20 Past TG Bend Pull Wires /8010 m00 /8010
PTC | A5 JEDEC JESD22-4105 1 45 Fower TET;I?;"CM v - | 4000 Cyctes NiA A N NiA
HTSL | A8 JEDEC JESD22-4103 1 45 High Tem'::ohgmga Bake 1000 Hours - . -
High Temp Storsge Bake Fost
MTSL | 48 JEDEC JESD22-4103 1 =S ghuies coAmmsam - - -
HTSL | A8 JEDEC JESD22-4103 1 45 High Tem:?s;grﬁge Bake 500 Hours 3113800 313610 313800 31380

Test Group B — Accelerated Lifetime Simulation Tests

NVM Endurance. Data
EDR B2 AEC Q100-005 2 7 Retention, and Operational
Life

Test Group C — Package Assembly Integrity Tests

wes | ¢ AEC Q100-001 1 30 Wire Bond Shear Wires 38010 a0 /80/0 38010
(Cipke-1 67}
wep | c2 MIL-5TD283 Methad 2011 1 20 Wire Bond Pull (Cpke1.87) Wires /8010 800 /8010
£ c3 JEDEC JESD22-B102 1 15 Surface Mount Soldersbility Fh Free 314510 3510 34510 314510
) c3 JEDEC JESDZ2-B102 1 15 Surface Mount Solderability Fo 27300 4s10 -
FD c4 | JEDEC JESD22-B100 end B10 3 10 Physicsl Dimensions R 313000 33010 31300 313000
(Cpke1.87)
Solder Ball 5h
sBs | o5 AEC Q100010 3 50 il Salder Balls NiA A NiA NiA
(Cok>1.87)
L c8 JEDEG JESD22-B105 1 50 Lead Integrity - - - -
Test Group D — Die Faly Tests
Completed Per Completed Per Completed Per
EM o1 JESDBE1 - - Electromigration - Process Technology TC:;"F"EH :er P"msz Process Technalogy | Process Technology
Requirements sennalogy Requiremen Requirements Requirements
- Completed Per Completed Par Completed Per
ToDB | D2 JESD35 - - Time Deape"i:"d Dislectna - Process Technology TC:;"F"EH :er P"msz Process Technalogy | Process Technology
reskdown Requirements =ennalogy Reduiremen Requirements Requirements
Completed Far Completed Far Completed Fer
Hol D3 JESDBD & 28 - - Hot Injection Carriar - Frocess Tachnolagy T:;::TEH ::':r'::::ﬁ Process Technalogy | Frocess Technology
Requirements ¥ Fed Requirements Requirements
Completed P Complet=d P Completed F
Megative Bias Tempersture mpleted Far Completed Per Procass ompeiec Fer mpreted Fer
NETI | Ds - - - atatity - Fracess Technaiagy | oo DSOS | procass Technciagy | Process Teshnoiogy
Requirements ¥ g Requirements Requirements
Completed Fer Completed Fer Completed Fer
sm D5 - - - Strese Migration - Frocess Technolagy TC::"F"EH :er P"’DESSE Process Technalogy | Frocess Technology
Requirements sennology Requiremen Requirements Requirements

Test Group E - Electrical Verification Tests

Iﬂ #EC Soa-0ee -

. Cpk=1.67 Room,
Auio Bactial Bisrbutians hat. and cold test _—_—

Additional Tests

Flammability (UL 841-0) - - R - i

Product Attributes
QES Package Referenc

Automotive Grade Level Grade 3 Grade 1 Grade 1 Grade 1
Operating Temp Range -40 to +85 C -40 to +125 C -40to +125 C -40to +125 C
Product Function Signal Chain Fower Mar Fower Management -
Wafer Fab Supplier TEMC-FAB3 DMOS5 SFAB SFAB
Die Revision o B A c
Assembly Site MLA MLA FRiX FIX
Package Type S50P SQIC SQIC SCIC
Package Desi DB D D s}
BalllLead Count 28 18 2 16

- 2BS: Qual By Similarity

- Quual Devices qualified at LEVEL1-260CG: CAHCT2440QDWRQ1, K3A1040AQDRAQ1

- Quual Devices qualified at LEVEL2-260CG: INAZEZAQDRQ1

- Qual Devices qualified at LEVEL3-260CG: OPA2365AQDRQ1, P1180451IDBERME, TLCECS98CQDRA1
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Test Spec

Min Lot
Qty

55Mot

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

Test Name / Condition

Qual Device:
P11804 S1IDERME

Qual Device:

TLCECIIECGDRG

QBS Pachage
Reference:
MC33063AQDRA1

QB3 Package Reference:
ULGZ003AGDRGA

Test Group A — Accelerated Environment Stress Tests

Test Group B — Accelerated Lifetime Simulation Tests

AEC Q100-005

Test Group C — Package Ass

7

WM Enduran

‘Wire Bond Shear

FG Al JEDEC J'STAE:}O;C' JESD22- 3 77 Automotive Freconditioning Level 1-260C - - No Fails Mo Fails
PG Al JEDEC J'STAE:']O;C JESD22- 3 77 Automotive Preconditioning Lewsl 2-260C - - - -
PC At JEDEC J'SL[:']E';C' JESD22- 3 7 Automotive Preconditioning |  Level 3-280C No Fails No Fais . .
HAST | Az JEDEC JESD2Z-A110 3 77 ?‘3?:‘;:;2; 26 Hours - - 323110 323110
HAST | A2 JEDEC JESD22-A110 3 12 P“f;::ﬁg:"‘mm' 26 Hours - - - 1121
AC A3 JEDEC JESD22-A102 3 i Autoclave 121C 96 Hours 2o 2310 ¥2310 22310
AC A3 JEDEC JESD22-A102 3 77 Autoclave 121 g;:n?frg::; - - - 20380
T As JEDEE ‘:Egifi;:m and ] 77 TE“"’E‘_:’;?‘“‘ - 500 Cycles 32310 - 23100 P30
TC-EP | A4 MIL-STDB83 Method 2011 1 E Post TG Bend Pull Wires 3800 2000 200 13010
prc | a5 JEDEC JESD22-2105 1 ] P"“‘”Tero‘j_e‘;‘g’e Cyele - | gp0g cycles A 12310 WA Nt
HTSL | A8 JECEC JESD22-A102 1 45 Hig“TE'“"l :ﬂ‘g’age Bake 1000 Hours 3013500 213500 - 114510
HTEL | A8 JECEC JESD22-A102 1 22 H'Q“Te"“"‘ :u‘g’age Bake s A::fsrtsm - - - 112210
HTSL | a8 JEDEC JESD22-A103 1 45 H'ghTEm"‘TB;z'agg Bake 500 Hours - - 1380 -

wes c1 AEC Q100-001 1 30 Wi 38010 3800 800 3800
(Cpk=1.67) res
WBP c2 MIL-STDE23 Methed 2011 1 30 ‘Wire Bond Pull (Cpk>1.67) Wires 3000 300 Lo 0070
D c3 JEDEC JESD22-B102 1 13 Surface Mount Solderability Pb Frae 314500 3430 - 1180
sD c2 JEDEC JESD22-B102 1 15 Surface Mount Solderability Pb 314510 3450 - 1150
FD c4 | JEDEC JESD2Z-B100 and B108 3 10 Fhysizal Cimensions - 33000 313010 - 27300
(Cpk=1.67)
s8s | ©5 AEC Q100010 3 50 Solder Ball Shear Solder Balls NiA NIA A A
[Cpk=1.67)
u C8 JEDEC JESD22-B105 1 50 Lead Int=grity - - - - -
T
rests
M o1 JESDE . . Flectromigration . Completed Per Process Completed Per Pracess Completed Per Process Completed Per Process
R T il Technalogy R
TooE o2 JESDIS . i Time Dependant Dielectric _ Completed Per Process Completed Per Process Completed Per Process Completed Per Process
eakdown R ¥} Technology R
el 03 JESDE0 828 . . Hot Injection Carrier . Completed Per Process Completed Per Process Completed Per Process Completed Per Process
R T g Technalogy R
Negative Bias Temperature Completed Per Process Completed Per Process Completed Per Process Completed Per Process
NETI D4 - - - . - " .
Instability T ] Technalogy
o o _ i _ Stress Migration i Compleled Per Process Compleled Per Process Completed Per Process Completed Per Process
T g Technalogy

3150

Ambient Op

T by Aut it

Grade 0 (or E): -40°C 10 +150°C
Grade 1 (or Q) -40°C to +125°C

Grade Level:

Grade 2 (or T): -40°C to +105°C
Grade 3 (or I): -40°C to +85°C

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

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

Room: AC/UHAST

Green/Pb-free Status:

Qualified Pb-Free(SMT) and Green

Tl Qualification ID: 20161129-119964

For questions regarding this notice, e-mails can be sent to the contacts shown below or your
local Field Sales Representative.

Location | E-Mail
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USA PCNAmericasContact@list.ti.com
Europe PCNEuropeContact@list.ti.com

Asia Pacific PCNAsiaContact@list.ti.com

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

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 prod ucts. You are solely
responsible for (1) selecting the appropriate Tl products for your application, (2) designing, validating
and testing your application, and (3) ensuring your application meets applicable standards, and any
other safety, security, or other requirements. These resources are subject to change without notice. Tl
grants you permission to use these resources only for development of an application that uses the Tl
products described in the resource. Other reproduction and display of these resources is prohibited. No
license is granted to any other Tl intellectual property right or to any third party intellectual property
right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any
claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI’s products are provided subject to TI’s Terms of Sale (www.ti.com/legal/termsofsale.html) or other
applicable terms available either on ti.com or provided in conjunction with such TI products. TI’s provision of
these resources does not expand or otherwise alter TI’s applicable warranties or warranty disclaimers for TI
products.
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