
 
 

 

 

 

 

 

 

 

PRODUCT / PROCESS CHANGE NOTIFICATION

1. PCN basic data

1.1 Company STMicroelectronics International N.V

1.2 PCN No. MDG/19/11337

1.3 Title of PCN AMKOR ATT (Taiwan) thick copper RDL for STM32L4x products in WLCSP package

1.4 Product Category STM32L4x products in WLCSP package

1.5 Issue date 2019-09-24

2. PCN Team

2.1 Contact supplier

2.1.1 Name ROBERTSON HEATHER

2.1.2 Phone +1 8475853058

2.1.3 Email heather.robertson@st.com

2.2 Change responsibility

2.2.1 Product Manager Ricardo Antonio DE SA EARP

2.1.2 Marketing Manager Veronique BARLATIER

2.1.3 Quality Manager Pascal NARCHE

3. Change

3.1 Category 3.2 Type of change 3.3 Manufacturing Location

Methods Process adjustment within specification limits
when no reliability or quality risk has been
highlighted by the risk assessment.

Amkor ATT (Taiwan)

4. Description of change

Old New

4.1 Description Amkor ATT(Taiwan), standard Copper ADL Amkor ATT(Taiwan), thick Copper RDL

See in PCN11337_Additional information
document attached

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

No Change

5. Reason / motivation for change

5.1 Motivation Alignment to state of the art WLCSP process with Thick RDL

5.2 Customer Benefit QUALITY IMPROVEMENT

6. Marking of parts / traceability of change

6.1 Description Traceability of the change is ensured by ST internal tools.
No change on the marking or the labeling.

7. Timing / schedule

7.1 Date of qualification results 2019-08-28

7.2 Intended start of delivery 2019-09-27

7.3 Qualification sample available? Upon Request

8. Qualification / Validation

8.1 Description 11337 MDG-MCD-RER1803 V1.0 - PCN11337 - Thick RDL for WLCSP - STM32L - reliability
report.pdf

8.2 Qualification report and
qualification results

Available (see attachment) Issue
Date

2019-09-24



 

9. Attachments (additional documentations)

11337 Public product.pdf
11337 MDG-MCD-RER1803 V1.0 - PCN11337 - Thick RDL for WLCSP - STM32L - reliability report.pdf
11337 PCN11337_Additional information.pdf

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

STM32L451REY6TR

STM32L452REY6TR

STM32L462REY6TR

STM32L4R5ZIY6TR

STM32L4R9ZIY6PTR

STM32L4R9ZIY6TR

STM32L4S9ZIY6TR



 

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 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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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 : AMKOR ATT (Taiwan) thick copper RDL for STM32L4x products in WLCSP package

PCN  Reference : MDG/19/11337

Subject : Public Products List

Dear Customer,

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

STM32L451REY6TR STM32L4R5ZIY6TR STM32L452REY6PTR

STM32L4R9ZIY6TR STM32L4R9ZIY6PTR STM32L462REY6TR

STM32L452REY6TR
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PRODUCT/PROCESS 
CHANGE NOTIFICATION 

PCN 11337 – Additional information 
        

AMKOR ATT (Taiwan) Back-End Site 
New bill of material for STM32L4x in WLCSP 

 
MDG - Microcontrollers Division (MCD) 

 

 

 

 
 
How can the change be seen? 

 
Traceability of the change is ensured by ST internal tools.  
No change on the marking or the labeling. 

 
 
 
 
How to order samples?   

For all samples request linked to this PCN, please: 
• place a Non-standard  sample order (choose Sample Non Std Type from pull down 

menu) 
• insert the PCN number “PCN11337” into the NPO Electronic Sheet/Regional Sheet 
• request sample(s) through Notice tool, indicating a single Commercial Product for each 

request 
 

 
 

 Current back-end source Added back-end site 

Assembly site Amkor Taiwan T1  WLCSP12” Amkor Taiwan T1  WLCSP12” 

Redistribution layer 

thickness 

Standard Copper  

RDL 

Thick Copper  

RDL  



 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

  

 
 
 
 
 

IMPORTANT NOTICE – PLEASE READ CAREFULLY 
 

STMicroelectronics International NV and its affiliates (“ST”) reserve the right to make changes 
corrections, enhancements, modifications, and improvements to ST products and/or to this document 
any time without notice. 
This document is provided solely for the purpose of obtaining general information relating to an ST 
product. Accordingly, you hereby agree to make use of this document solely for the purpose of obtaining 
general information relating to the ST product. You further acknowledge and agree that this document 
may not be used in or in connection with any legal or administrative proceeding in any court, arbitration, 
agency, commission or other tribunal or in connection with any action, cause of action, litigation, claim, 
allegation, demand or dispute of any kind. You further acknowledge and agree that this document shall 
not be construed as an admission, acknowledgement or evidence of any kind, including, without 
limitation, as to the liability, fault or responsibility whatsoever of ST or any of its affiliates, or as to the 
accuracy or validity of the information contained herein, or concerning any alleged product issue, 
failure, or defect. ST does not promise that this document is accurate or error free and specifically 
disclaims all warranties, express or implied, as to the accuracy of the information contained herein. 
Accordingly, you agree that in no event will ST or its affiliates be liable to you for any direct, indirect, 
consequential, exemplary, incidental, punitive, or other damages, including lost profits, arising from or 
relating to your reliance upon or use of this document. 
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, including, without limitation, the warranty provisions thereunder. 
In that respect please note that ST products are not designed for use in some specific applications or 
environments described in above mentioned terms and conditions. 
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. 
Information furnished is believed to be accurate and reliable. However, ST 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, 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 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 in any prior version of this 
document. 
 

© 2019 STMicroelectronics -  All rights reserved 
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Qualification Type: WLCSP RDL process improvement 

12” WLCSP Thick Copper RDL in Amkor Taiwan 
(PCN11337) 

 
 
 
 

Product / Process / Package Information 
 

Commercial Product: STM32L452REY6TR STM32L4R9ZIY6PTR 

Mask Set Revision: E462XXXY E470XXXY 

Silicon Process Technology: 90nm eFlash Generic TSMC 

Wafer Fabrication Location: TSMC Fab14 DIFF 

Package: WLCSP64L WLCSP144L 

Assembly Plant location: Amkor ATT1/3 (Taiwan) 

 
 
 
 

Approval List rev 1 
Function Location Name Date 
MDG-MCD Division Quality Manager ST Rousset Pascal Narche July 24th, 2019 
MDG-MCD BE Quality Manager ST Rousset Gisèle Seube July 24th, 2019 
 
 
  



    
 
 
 
 

MDG-MCD-RER1803 
Reliability Report 

  
 

MDG-MCD-RER1803                                                                                                Page 2 of 10 

 
 
 
 

Contents 
  
1 RELIABILITY RESULTS OVERVIEW ......................................................................................... 3 

1.1 Objectives ............................................................................................................................ 3 

1.2 Reliability Evaluation: Context & strategy summary ............................................................. 3 

1.3 Conclusion ........................................................................................................................... 3 

2 TEST VEHICLE CHARACTERISTICS ........................................................................................ 4 

2.1 Reliability Test vehicles description ...................................................................................... 4 

2.2 Reliability Information........................................................................................................... 4 

2.3 Reliability Evaluation: Results summary .............................................................................. 5 

3 RELIABILITY TEST VEHICLES CHARACTERISTICS ................................................................ 6 

3.1 Front-End information .......................................................................................................... 6 

3.2 Back-End information........................................................................................................... 7 

4 APPLICABLE AND REFERENCE DOCUMENTS ....................................................................... 8 

5 GLOSSARY AND TESTS DESCIPTION ..................................................................................... 8 

6 REVISION HISTORY .................................................................................................................. 9 

 
 
  



    
 
 
 
 

MDG-MCD-RER1803 
Reliability Report 

  
 

MDG-MCD-RER1803                                                                                                Page 3 of 10 

1 RELIABILITY RESULTS OVERVIEW 
 

1.1 Objectives 
 
The aim of this report is to present results of the reliability evaluation for WLCSP package with Thick RDL 
manufactured at Amkor ATT1/3 (Taiwan) assembly and test plant. 
 
Test vehicle is described here below: 

 
 
Qualification is based on standard STMicroelectronics Corporate Procedures for Quality and Reliability, in full 
compliancy with the JESD-47 international standard 
 
 

1.2 Reliability Evaluation: Context & strategy summary 
 
This reliability evaluation concerns qualification of thick RDL for WLCSP at ATT. 
 
 
Changes are described here below: 
 

 Current back-end source Added back-end site 
Assembly site Amkor Taiwan T1 WLCSP12’’ Amkor Taiwan T1 WLCSP12’’ 
Redistribution 
layer thickness 

Standard Copper  

RDL 
Thick Copper  

RDL  
 
Reliability strategy has been defined as follows: 

- 1 test vehicle for un-biased & biased reliability trials 
- 1 test vehicle for un-biased reliability trials  

 

1.3 Conclusion 
 
All reliability tests have been completed with positive results. Neither functional nor parametric rejects were 
detected at final electrical testing.  
 
According to good reliability tests results in line with validated product mission profile and reliability strategy, 
the qualification is granted for WLCSP thick RDL for TSMC90nm devices at Amkor ATT1/3 (Taiwan). 
 
Refer to Section 2.0 for reliability test results. 
 
  

Product Process or Package  Diffusion or Assembly plant 
STM32L452REY6TR WLCSP64L ATT1/3 (Taiwan) 
STM32L4R9ZIY6PTR WLCSP144L ATT1/3 (Taiwan) 
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2 TEST VEHICLE CHARACTERISTICS 
 

2.1 Reliability Test vehicles description 
 

 
 
 
 
 
 

 

2.2 Reliability Information  
 

 
 

 
 
 
 
 
 
 
 
 
 
 
  

Package 
line 

Assembly Line 
Package 

Device 
(Partial RawLine 

Code) 

Diffusion 
Process 

Number 
of Lots 

WLCSP 
WLCSP64 STM32 (CN*462) TSMC90 1 

WLCSP144 STM32 (DF*470) TSMC90 1 

Lot ID Lot 1 Lot2  

Finish Good: ES32L452REY6$64 ES32L4R9ZIY6P$63 

Die Name /cut: E462XXXY E470XXXY 

Diffusion Lot Number: 9R716066 9R834018 

Trace Code : A581200F A5846001 

Reliability Lab location : ST Grenoble ST Grenoble 

Fab name location: TSMC Fab14 TSMC Fab14 

Assembly plant location: Amkor ATT1/3 
(Taiwan) 

Amkor ATT1/3 
(Taiwan) 

Package description: WLCSP64L WLCSP144L 
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2.3 Reliability Evaluation: Results summary 
 
 
Package oriented test results in WLCSP64 L– 144L 

 
  

Package Related Tests Results 

Description Test/Method Conditions Sample 
Size Criteria Readout / 

Duration Lot 1 Lot 2 

 Die 462 Die 470 

Electrostatic discharge – Charge Device Model  

ESD ANSI-
ESDS5.3.1 DSI 2x3 250V 

Class 3 250V 0/3 0/3 

Preconditioning: Moisture Sensitivity Level: MSL1  

PC 
J-STD-020 
JESD22-

A113 

24h bake @125°C 
168h @ 85°C/ 85% RH 

Reflow simulation (3times) @ 
260°C peak temperature 

2x308 A0/R1 N.A 0/308 0/241 

High Temperature Storage Life after Preconditioning   

HTSL JESD 22-
A103 150°C 1x77 A0/R1 

1000h 1000h 0/77 0/77 

Thermal Cycling after Preconditioning  

TC JESD 22-
A104 -65C/+150°C 1x77 A0/R1 

500cy 500cy 0/77 0/77 

Unbiased HAST after Preconditioning  

UHAST JESD 22-
A118 130°C ,85% 2Atm RH 1x77 A0/R1 

96h 96h 0/77 0/77 

HAST after  Preconditioning  

HAST JESD 22-
A110 130°C ,85% 2Atm RH Bias 1x77 A0/R1 

96h 96h 0/77 
 

Construction Analysis  

CA Construction 
Analysis 

JESD 22B102 
JESDB100/ 

B108 
50 No major 

concern N.A No 
concern 

No 
concern 
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3 RELIABILITY TEST VEHICLES CHARACTERISTICS 
 

3.1 Front-End information  
 

  

Front-End Diffusion FAB 
Wafer Fab Name  TSMC FAB14 

Wafer Fab Location/ Address  
1-1, Nan-Ke North Rd., 
Tainan Science Park,  

Tainan 741-44, Taiwan 
Process Technology Name  TSMC090 ULL 

Wafer Diameter  12 inch 

Wafer Thickness  775µm +/- 25µm 

Die Size  X :3392.6 um   Y: 3692.8 um  /  12.5  mm2 

Technology Mask Number  45 

Scribe Line size x/y: 80 x 80µm 

Pad Die Size /Pad type: 123 x 59μm 
Layer Under Metallization  
Material  
Thickness  

Silicon oxide 
180nm 

Metal Layers  
Number  
Materials  
Thickness  

Metal 1        TaN/Ta/CuSeed/Cu         0.240 um 
Metal 2        TaN/Ta/CuSeed/Cu         0.310 um 
Metal 3        TaN/Ta/CuSeed/Cu         0.310 um 
Metal 4        TaN/Ta/CuSeed/Cu         0.310 um 
Metal 5        TaN/Ta/CuSeed/Cu         0.310 um 
Metal 6        TaN/Ta/CuSeed/Cu         0.850 um 
Metal 7        AlCu                                1.450 um 

Passivation Layers  
Number  
Materials  
Thickness  

750Å nit+ 4000Å oxide + 750 Å nit + 2500 Å oxide 

Back Metal Finishing  
Thickness  NA 
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3.2 Back-End information 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Back-End Lot 1- Lot 2 

Assembly Plant 
Location/ Address: Amkor ATT1/3 Taiwan 

Die Thickness after 
Back grinding: 355 µm 

Die sawing method: Laser Groove + step cut 

Balls Material & 
Diameter (BGA & CSP)  

SAC405  
Diam 230um 

Routing Layer Material 
(CSP)  Cu RDL 

Passivation type (CSP)  PBO  
HD8820 

Back side coating 
(CSP)  
Material  
Thickness  

LC2850 
 

25µm 

Package Moisture 
Sensitivity Level 
(JEDEC J-STD020D): 

MSL1 
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4 APPLICABLE AND REFERENCE DOCUMENTS 
 

DMS 0061692 : Reliability Tests And Criteria For Qualifications 
SOP 2.6.2: Process qualification and transfer management 
SOP 2.6.7: Product Maturity Level 
SOP 2.6.9: Package and process maturity management in Back End 
SOP 2.6.11: Program management from product qualification 
SOP 2.6.19: Process maturity level 
JESD47 Stress-Test-Driven Qualification of Integrated Circuits 
ANSI/ESDA/ JEDEC JS-001 Electrostatic discharge (ESD) sensitivity testing human body model (HBM)  
ANSI/ESDA/ JEDEC JS-002 Electrostatic discharge (ESD) sensitivity testing charge device model (CDM)  
JESD78 IC Latch-up test 
JESD 22-A108 Temperature, Bias and Operating Life 
JESD 22-A117 Endurance and Data retention 
JESD 22-A103 High Temperature Storage Life 

J-STD-020: Moisture/reflow sensitivity classification for non-hermetic solid state surface mount 
devices 

JESD22-A113: Preconditioning of non-hermetic surface mount devices prior to reliability testing 
JESD22-A118: Unbiased Highly Accelerated temperature & humidity Stress Test 
JESD22-A104: Temperature cycling 
JESD22-A101: Temperature Humidity Bias 
JESD22-A110: Biased Highly Accelerated temperature & humidity stress Test 
JESD 22B102: Solderability test 
JESD22B100/B108: Physical dimension 

5 GLOSSARY AND TESTS DESCIPTION 
 

HTOL High Temperature Operating Life 
EDR Endurance and Data Retention 
ELFR Early Failure Rate 
PC Preconditioning (solder simulation) 
THB Temperature Humidity Bias 
TC Temperature cycling 
uHAST Unbiased Highly Accelerated Stress Test 
HAST Highly Accelerated temperature & humidity stress Test 
HTSL High temperature storage life 

DMS  ST Advanced Documentation Controlled system/ Documentation 
Management system 

ESD HBM Electrostatic discharge (human body model) 
ESD CDM Electrostatic discharge (charge device model) 
LU Latch-up 
CA Construction Analysis 
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6 REVISION HISTORY 
 

Version Date Author Comment 

1 24th July 2019 Céline Navarro Initial version 
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Please Read Carefully: 
 

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. 
 

All ST products are sold pursuant to ST’s terms and conditions of sale. 
 

Purchasers are solely responsible for the choice, selection and use of the ST products and services described 
herein, and ST assumes no liability whatsoever relating to the choice, selection or use of the ST products and 

services described herein. 
 

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this 
document. If any part of this document refers to any third party products or services it shall not be deemed a 
license grant by ST for the use of such third party products or services, or any intellectual property contained 

therein or considered as a warranty covering the use in any manner whatsoever of such third party products or 
services or any intellectual property contained therein. 

 
UNLESS OTHERWISE SET FORTH IN ST’S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY 
EXPRESS OR IMPLIED WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS 
INCLUDING WITHOUT LIMITATION IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A 

PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION), OR 
INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT. 

 
ST PRODUCTS ARE NOT DESIGNED OR AUTHORIZED FOR USE IN: (A) SAFETY CRITICAL 

APPLICATIONS SUCH AS LIFE SUPPORTING, ACTIVE IMPLANTED DEVICES OR SYSTEMS WITH 
PRODUCT FUNCTIONAL SAFETY REQUIREMENTS; (B) AERONAUTIC APPLICATIONS; (C) 

AUTOMOTIVE APPLICATIONS OR ENVIRONMENTS, AND/OR (D) AEROSPACE APPLICATIONS OR 
ENVIRONMENTS. WHERE ST PRODUCTS ARE NOT DESIGNED FOR SUCH USE, THE PURCHASER 

SHALL USE PRODUCTS AT PURCHASER’S SOLE RISK, EVEN IF ST HAS BEEN INFORMED IN WRITING 
OF SUCH USAGE, UNLESS A PRODUCT IS EXPRESSLY DESIGNATED BY ST AS BEING INTENDED 

FOR “AUTOMOTIVE, AUTOMOTIVE SAFETY OR MEDICAL” INDUSTRY DOMAINS ACCORDING TO ST 
PRODUCT DESIGN SPECIFICATIONS. PRODUCTS FORMALLY ESCC, QML OR JAN QUALIFIED ARE 

DEEMED SUITABLE FOR USE IN AEROSPACE BY THE CORRESPONDING GOVERNMENTAL AGENCY. 
Resale of ST products with provisions different from the statements and/or technical features set forth in this 
document shall immediately void any warranty granted by ST for the ST product or service described herein 

and shall not create or extend in any manner whatsoever, any liability of ST. 
 
 

The ST logo is a trademark of STMicroelectronics International NV and/or its affiliates, registered  
in the U.S. and other countries 

© 2018 STMicroelectronics International NV and/or its affiliates - All Rights Reserved 
www.st.com 
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