
 
 

 

 

 

 

 

 

 

 

PRODUCT / PROCESS CHANGE NOTIFICATION

1. PCN basic data

1.1 Company STMicroelectronics International N.V

1.2 PCN No. ADG/23/14430

1.3 Title of PCN SO-28 and SO-24 Packages: Halogen Free Mold Compound Introduction

1.4 Product Category see list

1.5 Issue date 2023-11-29

2. PCN Team

2.1 Contact supplier

2.1.1 Name KRISZTINA NEMETH

2.1.2 Phone +49 89460062210

2.1.3 Email krisztina.nemeth@st.com

2.2 Change responsibility

2.2.1 Product Manager Matteo AMADEO,Lorenzo MOIOLI

2.1.2 Marketing Manager Alberto CAROLI,Guido BRASCA

2.1.3 Quality Manager Alberto BIGNAZZI,Marcello Donato MENCHISE

3. Change

3.1 Category 3.2 Type of change 3.3 Manufacturing Location

Materials New direct material part number (same
supplier, different supplier or new supplier),
Mold compound

ST Muar - Malaysia

4. Description of change

Old New

4.1 Description Sumitomo EME-7026 EME-G633CA

4.2 Anticipated Impact on form,fit,
function, quality, reliability or
processability?

No Impact

5. Reason / motivation for change

5.1 Motivation Halogen Free Mold Compound

5.2 Customer Benefit QUALITY IMPROVEMENT

6. Marking of parts / traceability of change

6.1 Description Dedicated Finished Good Code

7. Timing / schedule

7.1 Date of qualification results 2023-11-15

7.2 Intended start of delivery 2024-03-01

7.3 Qualification sample available? Upon Request

8. Qualification / Validation

8.1 Description 14430 Qualification.zip

8.2 Qualification report and
qualification results

Available (see attachment) Issue
Date

2023-11-29

9. Attachments (additional documentations)

14430 Public product.pdf
14430 Details.pdf
14430 Qualification.zip



10. Affected parts

10. 1 Current 10.2 New (if applicable)

10.1.1 Customer Part No 10.1.2 Supplier Part No 10.1.2 Supplier Part No

E-L9823

E-L9823013TR

L9848TR
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 Product/process change notification:  
  SO-28 and SO-24 Packages: Halogen Free Mold Compound   
  Introduction    
 ADG/23/14430 


 


Product family Technology Package 


See list BCD SO-28 and SO-24 


(optional) 
 


Description of the change 


 
        New Halogen Free mold compound will be introduced on products housed in SO-28 and SO-24 


packages 
 
 


 


Reason 


 
Quality Improvement 
 


 


Date of implementation 


 
March 2024 
 


 


Impact of the change 


Form No impact 


Fit No impact 


Function No impact 


Reliability No impact 


Processibility No impact 


 


Qualification of the change 


 
         According to ZVEI guidelines: Change ID SEM-PA-11 (Change of mold compound/ encapsulation 


 material 
 
        Qualification reports included in this Notification 
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See below additional details 
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BCD Products in SO24 & SO28 Packages
Halogen Free Mold Compound Introduction
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Aim of this document is to describe the activity performed to qualify the new mold 
compound Halogen free on the SO24&SO28 packages in Muar assembly plant.


A qualification activity has been performed on 4 products selected as test vehicles


These reports show the positive results achieved by converting the molding
compound from Sumitomo EME-7026 to Sumitomo EME-G633CA without
modifying the current assembly process flow and ensuring the same quality and
electrical characteristics of the test vehicles assembled in SO24&SO28 packages.


Change description
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Mold compound technical data sheet comparison


Sumitomo
EME7026


Sumitomo
G633CA


Units


105100CmSpiral flow (175ºC)


3430SecGel time (175ºC)


135130ºCTg


0.90.9X 10-⁵ 1/°CCTE (alpha 1)


43.8X 10-⁵ 1/°CCTE (alpha 2)


180150N/mm2Flexural strenght at RT
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Test vehicle product WRAFAE1TR (UN06 ST Line)  


REMARKNEW MATERIALCURRENT MATERIALITEM


NO CHANGEGLUE EN4900 ST12 10ml/35g SyGLUE EN4900 ST12 10ml/35g SyDIE ATTACH


NO CHANGEFRAME SO 28L 150x150 MtxW FloOpM uAdvPPFFRAME SO 28L 150x150 MtxW FloOpM uAdvPPFFRAME


CHANGERESIN SUMITOMO EME‐G633CA D14mm 6.2grRESIN SUMITOMO EME7026 D14.0mm W6.2gMOLD COMPOUND


NO CHANGEWIRE Au D1.2 BL13‐20g EL2‐7% sp2x2 2000mWIRE Au D1.2 BL13‐20g EL2‐7% sp2x2 2000mWIRE


Bill of material comparison
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Test vehicle product L9524C (UG04 ST Line)  


Bill of material comparison


REMARKNEW MATERIALCURRENT MATERIALITEM


NO CHANGEGLUE EN4900 ST12 10ml/35g SyGLUE EN4900 ST12 10ml/35g SyDIE ATTACH


NO CHANGEFRAME SO 24L 150x200 Mtx Flo OpE uAdvPPFFRAME SO 24L 150x200 Mtx Flo OpE uAdvPPFFRAME


CHANGERESIN SUMITOMO EME‐G633CA D14mm 6.2grRESIN SUMITOMO EME7026 D14.0mm W6.2gMOLD COMPOUND


NO CHANGEWIRE Au 3N D1.2 B13‐17 E2‐7% sp2x2 2000mWIRE Au 3N D1.2 B13‐17 E2‐7% sp2x2 2000mWIRE
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Test vehicle product L9848TR (UF33 ST Line)  


Bill of material comparison


REMARKNEW MATERIALCURRENT MATERIALITEM


NO CHANGEGLUE EN4900 ST12 10ml/35g SyGLUE EN4900 ST12 10ml/35g SyDIE ATTACH


NO CHANGEFRAME SO 28L 150x200 MtxW FloOpO uAdvPPFFRAME SO 28L 150x200 MtxW FloOpO uAdvPPFFRAME


CHANGERESIN SUMITOMO EME‐G633CA D14mm 6.2grRESIN SUMITOMO EME7026 D14.0mm W6.2gMOLD COMPOUND


NO CHANGEWIRE Au D1.2 BL13‐20g EL2‐7% sp2x2 2000mWIRE Au D1.2 BL13‐20g EL2‐7% sp2x2 2000mWIRE
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Test vehicle product E-L9823013TR (U459 ST Line)  


Bill of material comparison


REMARKNEW MATERIALCURRENT MATERIALITEM


NO CHANGEGLUE EN4900 ST12 10ml/35g SyGLUE EN4900 ST12 10ml/35g SyDIE ATTACH


NO CHANGEFRAME SO 24L 190x215 MtWBt w/o sl AdvPPFFRAME SO 24L 190x215 MtWBt w/o sl AdvPPFFRAME


CHANGERESIN SUMITOMO EME‐G633CA D14mm 6.2grRESIN SUMITOMO EME7026 D14.0mm W6.2gMOLD COMPOUND


NO CHANGEWIRE Au D1.5 BL>20g EL4‐8% spC/500mWIRE Au D1.5 BL>20g EL4‐8% spC/500mWIRE
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Impacted products list


TVCommercial ProductST LinePackage
XE‐L9823U459SO 24


E‐L9823013TRU459SO 24
XL9524CUG04SO 24


L9524C‐TRUG04SO 24
UG07‐TR‐LFUG07SO 24
L9724UH74SO 24
L9724‐TRUH74SO 24
US10‐TR‐LFUS10SO 24
TDA7303A061SO 28
TDA7303TRA061SO 28


XL9848UF33SO 28
L9848TRUF33SO 28
09385521TRUF33SO 28


XWRAFAE1UN06SO 28
WRAFAE1TRUN06SO 28
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Relevant ZVEI ID selected


Examples to explain
Understanding of semiconductors 


experts Potential 
impact?


Assessment of impact regarding following aspects
- contractual agreements
- technical interface of handling/processability/manufacturability of customer
- form, fit, function, quality performance, reliability


YesNoType of changeID


e.g. change to green mold compound
e.g. change of filler particles


Change of mold compound / encapsulation material.PPChange of mold compound / encapsulation materialSEM-PA-11X
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Detailed qualification activity has been performed in order to qualify the BCD 
products assembled in SO24&SO28 packages with the new mold compound 
halogen free EME G633CA.


All reliability tests have been completed with positive results
 TC, HTS and PPT tests have been performed in Muar Lab, reports enclosed
 THB and HTOL tests have been performed in Castelletto Lab, report enclosed


These reports show the positive results achieved, ensuring the same quality and 
electrical characteristics as the current production in Muar ST plant.


Conclusions
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IMPORTANT NOTICE–PLEASE READ CAREFULLY 


Subject to any contractual arrangement in force with you or to any industry standard implemented by us, 
STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, 
modifications, and improvements to ST products and/or to this document at any time without notice. Purchasers 
should obtain the latest relevant information on ST products before placing orders. ST products are sold pursuant 
to ST’s terms and conditions of sale in place at the time of order acknowledgment. 


Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability 
for application assistance or the design of purchasers’ products. 


No license, express or implied, to any intellectual property right is granted by ST herein. 


Resale of ST products with provisions different from the information set forth herein shall void any warranty 
granted by ST for such product. 


ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective 
owners. 


Information in this document supersedes and replaces information previously supplied in any prior versions of 
this document. 


© 2022 STMicroelectronics–All rights reserved 
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Publict Products are off the shelf products. They are not dedicated to specific customers, they are available through ST Sales team,


or Distributors, and visible on ST.com


PCN  Title : SO-28 and SO-24 Packages: Halogen Free Mold Compound Introduction


PCN  Reference : ADG/23/14430


Subject : Public Products List


Dear Customer,


Please find below the Standard Public Products List impacted by the change.


TDA7303 L9848 E-L9823


L9524C-TR L9524C E-L9823013TR


L9848TR







Public Products List 
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NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and 
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant 
information on ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place 
at the time of order acknowledgement. 


 
Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for 
application assistance or the design of Purchasers’ products. 


 
No license, express or implied, to any intellectual property right is granted by ST herein. 


 
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for 
such product. 


 
ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners. 
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UF33/UG04/UN06/U459 



SO24/SO28 
 



HTOL/THB to support Green Resin Qualification 
 



PCMS # 100638: MOLD COMPOUND MIGRATION FROM 
SUMITOMO EME 7026 (NON GREEN) TYPE TO SUMITOMO 



G633CA TYPE (GREEN COMPOUND) 
 



 
 
 
 
 
 
 
 
 
 
 
 
 



REVISION HISTORY 
 



Version Date Author Changes description 
1.0 November 10th, 2023 ADG product reliability First release 



 
 
 
 
Approved by:                           G. Carlino 
 
 
 
Disclaimer: this report is a summary of the qualification plan results performed in good faith by STMicroelectronics 
to evaluate the electronic devices conformance to its specific mission profile for Automotive Application. This report 
and its contents shall not be disclosed to a third party, except in full, without previous written agreement by 
STMicroelectronics or under the approval of the author (see below) 
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1 RELIABILITY EVALUATION OVERVIEW 



 Objective 
 
The present report summarizes all the HTOL and THB trials performed to support the Green Resin Qualification 
(PCMS# 100638) on UF33, UG04, UN06 and U459 products in SO24/SO28 packages (Muar). 
 
The applied HTOL and THB matrix is the following: 
 
UN06 (BCD5)  SO28:    HTOL@TJ=150°C 1000h on 1 lot. 
UF33 (BCD3s)  SO28:    no HTOL on UF33, as covered by U459 (same techno). 
U459 (BCD3s)  SO24:    HTOL@TJ=150°C 1000h on 1 lot. 
UG04 (BCD4)  SO24:  HTOL@TJ=150°C 1000h on 1 lot. 
 
UN06 (BCD5)  SO28:    THB (85°C/85% RH) 1000h on 2 lots. 
UF33 (BCD3s)  SO28:    THB (85°C/85% RH) 1000h on 2 lots. 
U459 (BCD3s)  SO24:    THB (85°C/85% RH) 1000h on 2 lots. 
UG04 (BCD4)  SO24:  THB (85°C/85% RH) 1000h on 2 lots. 
 



 
 



 Conclusion 
 
All HTOL and THB trials defined have been completed with positive results. 
 
 



 Test results 



Rawline 
Product 



Line 
Package 



Process  
Technology 



Resin 
Wire 
Type 



HTOL / THB 
matrix 



Results 



G69U*UG04CG6 UG0403 SO 24 BCD4 
NEW Green 



Resin 
Au 



HTOL (TJ=150°C) 1000hrs 1 lot 
+ 



THB (85°C/85% RH) 1000hrs 2 lots 
PASS 



G59U*U459AF6 U45903 SO 24 BCD3s 
NEW Green 



Resin 
Au 



HTOL (TJ=150°C) 1000hrs 1 lot 
+ 



THB (85°C/85% RH) 1000hrs 2 lots 
PASS 



G5LR*UN06AE1 UN0603 SO 28 BCD5 
NEW Green 



Resin 
Au 



HTOL (TJ=150°C) 1000hrs 1 lot 
+ 



THB (85°C/85% RH) 1000hrs 2 lots 
PASS 



G5LR*UF33BE6 UF3303 SO 28 BCD3s 
NEW Green 



Resin 
Au THB (85°C/85% RH) 1000hrs 2 lots PASS 
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2 TEST VEHICLE CHARACTERISTICS 



 



Product information 
Function 



Glow plug 
system control IC 



Octal Low Side 
Driver 



Wide Range Air 
Fuel sensor 



2 Low Side, 6 
Low/High Side 
Driver Output 



Product line UG04CG6 U459AF6 UN06AE1 UF33BE6 



Wafer fab information 



Wafer fab 
manufacturing location 



Singapore SG6 Singapore SG6 Agrate AG8 Singapore SG6 



Wafer diameter (inches) 6 6 8 6 



Silicon process 
technology 



BCD4 BCD3s BCD5 BCD3s 



Die area (um2) 2870 x 4240 3840 x 3310 3370 x 3370 4530 x 2990 



Die thickness (um) 375 375 375 375 



Die metallization    



Levels 3 2 3 2 



Material Ti/AlSiCu 1 AlSiCu 1 Ti/AlCu 1 AlSiCu 1 



Assembly information 



Assembly plant 
location 



ST Muar - 
Malaysia 



ST Muar - 
Malaysia 



ST Muar - 
Malaysia 



ST Muar - 
Malaysia 



Package code 
description 



9U 9U LR LR 



Package type SO24 SO24 SO28 SO28 



Lead-frame/Substrate 
FRAME SO 24L  



uAdvPPF 
FRAME SO 24L 



AdvPPF 
FRAME SO 28L 



uAdvPPF 
FRAME SO 28L 



uAdvPPF 



Die attach material GLUE EN4900  GLUE EN4900  GLUE EN4900  GLUE EN4900  



Wire bonding     



Material Au Au Au Au 



Diameter (mil) 1.2 1.5 1.2 1.2 



Molding compound 
SUMITOMO 



EME-G633CA
SUMITOMO 



EME-G633CA
SUMITOMO 



EME-G633CA 
SUMITOMO 



EME-G633CA
 
1) Top metal
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CONFIDENTIALITY OBLIGATIONS 



 



This document contains confidential information; its distribution is submitted to ST authorization. 
Disclosure of this document to any non-authorized party must be previously authorized by ST only under the 
provision of a signed NDA between ST and Customer and must be treat as strictly confidential. 
Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its 
subsidiaries (“ST”) reserve the right to make changes, corrections, modifications or improvements, to this 
document, and the products and services described herein at any time, without notice. 
Information in this document is intended as support for authorized communication between ST and Customer 
only, for internal discussions purposes.  
In no event the information disclosed by ST to Customer hereunder can be used against ST, or in a claim 
brought in front of any Court or Jurisdiction.  
At all times you will comply with the following securities rules:  



• Do not copy or reproduce all or part of this document 
• Keep this document locked away 
• Further copies can be provided on a “need to know basis”, Please contact your local ST Sales Office or 



document writer 
 



Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no 
responsibility for the consequences of use of such information nor for any infringement of patents or other 
rights of third parties which may result from its use. No license is granted by implication or otherwise under 
any patent or patent rights of STMicroelectronics. Specifications mentioned in this publication are subject to 
change without notice. This publication supersedes and replaces all information previously supplied. 
STMicroelectronics products are not authorized for use as critical components in life support devices or 
systems without express written approval of STMicroelectronics. 
 
The ST logo is a trademark of STMicroelectronics International NV and/or its affiliates, registered in the U.S. 
and other countries 
 
© 2020 STMicroelectronics International NV and/or its affiliates - All Rights Reserved 



www.st.com 
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J59U*U459AF6
Green Resin Qualification 



U459 – SO 24L



Updated : 07th Jan 2023



Prepared By: Muar BEM&T QA Reliability Laboratory
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U459 – Green Resin Qualification 



2
Reliability Test Status



No Test Name Prec Condition/ Method Steps Steps



Fails/SS



Notes
99231MPN02



Control Lot
99231MPN01



Qual Lot 1



1
PC 



(JL3 STD)



Bake 24 hrs @ 125°C



Soak 192 hrs @ 30°C / 60% RH



Reflow Profile = 



J-STD-020D



(Tmax = 260°C)



Final



TSAM (0hr) 0 delam / 60 pcs 0 delam / 60 pcs



CSAM TOP (0hr) 0 delam / 60 pcs 0 delam / 60 pcs



ATE 0 def / 200 pcs 0 def / 200 pcs



TSAM 0 delam / 40 pcs 0 delam / 40 pcs



CSAM TOP 0 delam / 40 pcs 0 delam / 40 pcs



2 TC Yes
TA = 



-55°C / +150°C



500 Cycle



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



1000 Cycle



ATE 0 def / 95 pcs 0 def / 95 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



2000 cycle



ATE 0 def / 89 pcs 0 def / 89 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



Note: Sampling 300 pcs/lot – taken from tested good units after FT.
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U459 – Green Resin Qualification 
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Reliability Test Status



No Test Name Prec Condition/ Method Steps Steps



Fails/SS



Notes
99231MPN02



Control Lot
99231MPN01



Qual Lot 1



3 HTS No
TA = 



150°C



500 hrs



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



1000 hrs



ATE 0 def / 95 pcs 0 def / 95 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



2000 hrs



ATE 0 def / 89 pcs 0 def / 89 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



4 PPT Yes
TA = 



PPT 121°C/ 2Atm
96 hrs



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



Note: Sampling 300 pcs/lot – taken from tested good units after FT.
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U459 – Green Resin Qualification 
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Reliability Test Status



No Test Name Prec Condition/ Method Steps Steps



Fails/SS



Notes
99231MPNRQ



Qual Lot 2
99231MPNRR



Qual Lot 3



1
PC 



(JL3 STD)



Bake 24 hrs @ 125°C



Soak 192 hrs @ 30°C / 60% RH



Reflow Profile = 



J-STD-020D



(Tmax = 260°C)



Final



TSAM (0hr) 0 delam / 60 pcs 0 delam / 60 pcs



CSAM TOP (0hr) 0 delam / 60 pcs 0 delam / 60 pcs



ATE 0 def / 200 pcs 0 def / 200 pcs



TSAM 0 delam / 40 pcs 0 delam / 40 pcs



CSAM TOP 0 delam / 40 pcs 0 delam / 40 pcs



2 TC Yes
TA = 



-55°C / +150°C



500 Cycle



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



1000 Cycle



ATE 0 def / 95 pcs 0 def / 95 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



2000 cycle



ATE 0 def / 89 pcs 0 def / 89 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



Note: Sampling 300 pcs/lot – taken from tested good units after FT.
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U459 – Green Resin Qualification 
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Reliability Test Status



No Test Name Prec Condition/ Method Steps Steps



Fails/SS



Notes
99231MPNRQ



Qual Lot 2
99231MPNRR



Qual Lot 3



3 HTS No
TA = 



150°C



500 hrs



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



1000 hrs



ATE 0 def / 95 pcs 0 def / 95 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



2000 hrs



ATE 0 def / 89 pcs 0 def / 89 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



4 PPT Yes
TA = 



PPT 121°C/ 2Atm
96 hrs



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



Note: Sampling 300 pcs/lot – taken from tested good units after FT.
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J5LR*UF33BE6
Green Resin Qualification 



UF33 – SO 28L



Updated : 04th Jan 2023



Prepared By: Muar BEM&T QA Reliability Laboratory
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UF33 – Green Resin Qualification 
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Reliability Test Status



No Test Name Prec Condition/ Method Steps Steps



Fails/SS



Notes
99231MKH02



Control Lot
99231MKH01



Qual Lot 1



1
PC 



(JL3 STD)



Bake 24 hrs @ 125°C



Soak 192 hrs @ 30°C / 60% RH



Reflow Profile = 



J-STD-020D



(Tmax = 260°C)



Final



TSAM (0hr) 0 delam / 60 pcs 0 delam / 60 pcs



CSAM TOP (0hr) 0 delam / 60 pcs 0 delam / 60 pcs



ATE 0 def / 200 pcs 0 def / 200 pcs



TSAM 0 delam / 40 pcs 0 delam / 40 pcs



CSAM TOP 0 delam / 40 pcs 0 delam / 40 pcs



2 TC Yes
TA = 



-55°C / +150°C



500 Cycle



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



1000 Cycle



ATE 0 def / 95 pcs 0 def / 95 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



2000 cycle



ATE 0 def / 89 pcs 0 def / 89 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



Note: Sampling 300 pcs/lot – taken from tested good units after FT.
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Reliability Test Status



No Test Name Prec Condition/ Method Steps Steps



Fails/SS



Notes
99231MKH02



Control Lot
99231MKH01



Qual Lot 1



3 HTS No
TA = 



150°C



500 hrs



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



1000 hrs



ATE 0 def / 95 pcs 0 def / 95 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



2000 hrs



ATE 0 def / 89 pcs 0 def / 89 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



4 PPT Yes
TA = 



PPT 121°C/ 2Atm
96 hrs



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



Note: Sampling 300 pcs/lot – taken from tested good units after FT.
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Reliability Test Status



No Test Name Prec Condition/ Method Steps Steps



Fails/SS



Notes
99231MKHRQ



Qual Lot 2
99231MKHRR



Qual Lot 3



1
PC 



(JL3 STD)



Bake 24 hrs @ 125°C



Soak 192 hrs @ 30°C / 60% RH



Reflow Profile = 



J-STD-020D



(Tmax = 260°C)



Final



TSAM (0hr) 0 delam / 60 pcs 0 delam / 60 pcs



CSAM TOP (0hr) 0 delam / 60 pcs 0 delam / 60 pcs



ATE 0 def / 200 pcs 0 def / 200 pcs



TSAM 0 delam / 40 pcs 0 delam / 40 pcs



CSAM TOP 0 delam / 40 pcs 0 delam / 40 pcs



2 TC Yes
TA = 



-55°C / +150°C



500 Cycle



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



1000 Cycle



ATE 0 def / 95 pcs 0 def / 95 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



2000 cycle



ATE 0 def / 89 pcs 0 def / 89 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



Note: Sampling 300 pcs/lot – taken from tested good units after FT.











ST Restricted



UF33 – Green Resin Qualification 



5
Reliability Test Status



No Test Name Prec Condition/ Method Steps Steps



Fails/SS



Notes
99231MKHRQ



Qual Lot 2
99231MKHRR



Qual Lot 3



3 HTS No
TA = 



150°C



500 hrs



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



1000 hrs



ATE 0 def / 95 pcs 0 def / 95 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



2000 hrs



ATE 0 def / 89 pcs 0 def / 89 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



4 PPT Yes
TA = 



PPT 121°C/ 2Atm
96 hrs



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



Note: Sampling 300 pcs/lot – taken from tested good units after FT.
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Reliability Test Status



No Test Name Prec Condition/ Method Steps Steps



Fails/SS



Notes
99231MPP02
Control Lot



99231MPP01
Qual Lot 1



1
PC 



(JL3 STD)



Bake 24 hrs @ 125°C



Soak 192 hrs @ 30°C / 60% RH



Reflow Profile = 



J-STD-020D



(Tmax = 260°C)



Final



TSAM (0hr) 0 delam / 60 pcs 0 delam / 60 pcs



CSAM TOP (0hr) 0 delam / 60 pcs 0 delam / 60 pcs



ATE 0 def / 200 pcs 0 def / 200 pcs



TSAM 0 delam / 40 pcs 0 delam / 40 pcs



CSAM TOP 0 delam / 40 pcs 0 delam / 40 pcs



2 TC Yes
TA = 



-55°C / +150°C



500 Cycle



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



1000 Cycle



ATE 0 def / 95 pcs 0 def / 95 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



2000 cycle



ATE 0 def / 89 pcs 0 def / 89 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



Note: Sampling 300 pcs/lot – taken from tested good units after FT.











ST Restricted



UG04 – Green Resin Qualification 



3
Reliability Test Status



No Test Name Prec Condition/ Method Steps Steps



Fails/SS



Notes
99231MPP02
Control Lot



99231MPP01
Qual Lot 1



3 HTS No
TA = 



150°C



500 hrs



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



1000 hrs



ATE 0 def / 95 pcs 0 def / 95 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



2000 hrs



ATE 0 def / 89 pcs 0 def / 89 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



4 PPT Yes
TA = 



PPT 121°C/ 2Atm
96 hrs



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



Note: Sampling 300 pcs/lot – taken from tested good units after FT.
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Reliability Test Status



No Test Name Prec Condition/ Method Steps Steps



Fails/SS



Notes
99231MPPRP



Qual Lot 2
99231MPPRQ



Qual Lot 3



1
PC 



(JL3 STD)



Bake 24 hrs @ 125°C



Soak 192 hrs @ 30°C / 60% RH



Reflow Profile = 



J-STD-020D



(Tmax = 260°C)



Final



TSAM (0hr) 0 delam / 60 pcs 0 delam / 60 pcs



CSAM TOP (0hr) 0 delam / 60 pcs 0 delam / 60 pcs



ATE 0 def / 200 pcs 0 def / 200 pcs



TSAM 0 delam / 40 pcs 0 delam / 40 pcs



CSAM TOP 0 delam / 40 pcs 0 delam / 40 pcs



2 TC Yes
TA = 



-55°C / +150°C



500 Cycle



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



1000 Cycle



ATE 0 def / 95 pcs 0 def / 95 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



2000 cycle



ATE 0 def / 89 pcs 0 def / 89 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



Note: Sampling 300 pcs/lot – taken from tested good units after FT.
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Reliability Test Status



No Test Name Prec Condition/ Method Steps Steps



Fails/SS



Notes
99231MPPRP



Qual Lot 2
99231MPPRQ



Qual Lot 3



3 HTS No
TA = 



150°C



500 hrs



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



1000 hrs



ATE 0 def / 95 pcs 0 def / 95 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



2000 hrs



ATE 0 def / 89 pcs 0 def / 89 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



4 PPT Yes
TA = 



PPT 121°C/ 2Atm
96 hrs



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



Note: Sampling 300 pcs/lot – taken from tested good units after FT.
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Reliability Test Status



No Test Name Prec Condition/ Method Steps Steps



Fails/SS



Notes
99231MPM02



Control Lot
99231MPM01



Qual Lot 1



1
PC 



(JL3 STD)



Bake 24 hrs @ 125°C



Soak 192 hrs @ 30°C / 60% RH



Reflow Profile = 



J-STD-020D



(Tmax = 260°C)



Final



TSAM (0hr) 0 delam / 60 pcs 0 delam / 60 pcs



CSAM TOP (0hr) 0 delam / 60 pcs 0 delam / 60 pcs



ATE 0 def / 200 pcs 0 def / 200 pcs



TSAM 0 delam / 40 pcs 0 delam / 40 pcs



CSAM TOP 0 delam / 40 pcs 0 delam / 40 pcs



2 TC Yes
TA = 



-55°C / +150°C



500 Cycle



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



1000 Cycle



ATE 0 def / 95 pcs 0 def / 95 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



2000 cycle



ATE 0 def / 89 pcs 0 def / 89 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



Note: Sampling 300 pcs/lot – taken from tested good units after FT.
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Reliability Test Status



No Test Name Prec Condition/ Method Steps Steps



Fails/SS



Notes
99231MPM02



Control Lot
99231MPM01



Qual Lot 1



3 HTS No
TA = 



150°C



500 hrs



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



1000 hrs



ATE 0 def / 95 pcs 0 def / 95 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



2000 hrs



ATE 0 def / 89 pcs 0 def / 89 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



4 PPT Yes
TA = 



PPT 121°C/ 2Atm
96 hrs



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



Note: Sampling 300 pcs/lot – taken from tested good units after FT.
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Reliability Test Status



No Test Name Prec Condition/ Method Steps Steps



Fails/SS



Notes
99231MPMRP



Qual Lot 2
99231MPMRR



Qual Lot 3



1
PC 



(JL3 STD)



Bake 24 hrs @ 125°C



Soak 192 hrs @ 30°C / 60% RH



Reflow Profile = 



J-STD-020D



(Tmax = 260°C)



Final



TSAM (0hr) 0 delam / 60 pcs 0 delam / 60 pcs



CSAM TOP (0hr) 0 delam / 60 pcs 0 delam / 60 pcs



ATE 0 def / 200 pcs 0 def / 200 pcs



TSAM 0 delam / 40 pcs 0 delam / 40 pcs



CSAM TOP 0 delam / 40 pcs 0 delam / 40 pcs



2 TC Yes
TA = 



-55°C / +150°C



500 Cycle



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



1000 Cycle



ATE 0 def / 95 pcs 0 def / 95 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



2000 cycle



ATE 0 def / 89 pcs 0 def / 89 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



Note: Sampling 300 pcs/lot – taken from tested good units after FT.
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Reliability Test Status



No Test Name Prec Condition/ Method Steps Steps



Fails/SS



Notes
99231MPMRP



Qual Lot 2
99231MPMRR



Qual Lot 3



3 HTS No
TA = 



150°C



500 hrs



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



1000 hrs



ATE 0 def / 95 pcs 0 def / 95 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



2000 hrs



ATE 0 def / 89 pcs 0 def / 89 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



4 PPT Yes
TA = 



PPT 121°C/ 2Atm
96 hrs



ATE 0 def / 100 pcs 0 def / 100 pcs



TSAM 0 delam / 20 pcs 0 delam / 20 pcs



CSAM TOP 0 delam / 20 pcs 0 delam / 20 pcs



WPT & BS & stitch Pass Pass



Cross section No abnormality No abnormality



Note: Sampling 300 pcs/lot – taken from tested good units after FT.










