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Table 1. Change Identification

Product Identification              BGA products as described in attachment
 (Product Family/Commercial Product)

Type of change Package assembly material change

Reason for change To offer leadfree balls compliant with RoHs requirements

Description of the change Replacement of SAC+ balls by SACN solder balls using same process and in
process control methods. No change in board assembly conditions. No
change in BGA pad metallurgy: CuOSP. 

Product Line(s) and/or Part Number(s) See attached

Description of the Qualification Plan See attached

Change Product Identification No change in marking. Traceability by trace code

Manufacturing Location(s)

Table 2. Change Implementation Schedule

Forecasted implementation date for 10-Dec-2006
 change

Forecasted availabillity date of samples 01-Oct-2006
 for customer

Forecasted date for STMicroelectronics 
change Qualification Plan results availability 01-Oct-2006

Estimated date of changed product first 10-Dec-2006
 shipment
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Table 3. Change Responsibility
Name Signature Date

Division Product Manager please see attachment  Sep.12 ,06

Division Q.A. Manager please see attachment  Sep.12 ,06

Division Marketing Manager please see attachment  Sep.12 ,06

Table 4. List of Attachments

Customer Part numbers list

Qualification Plan results

Qualification Plan Denied Name:

Qualification Plan Approved Title:

Customer Acknowledgement of Receipt PCN CRP/06/1972

Please sign and return to STMicroelectronics Sales Office Notification Date 09/14/2006

Company:

Change Denied Date:

Change Approved Signature:

Remark

.....................................................................................................................................................................................................

.....................................................................................................................................................................................................

.....................................................................................................................................................................................................

.....................................................................................................................................................................................................

.....................................................................................................................................................................................................
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DETAILS 
 

Change identification 
 
Product identification (product family / Commercial product) 
 
All BGA products having following characteristics: 
- Sawn matrix BGA, with CuOSP pad finishing 
- With up to 15x15mm² package body dimension 
- With up to 0.45mm balls diameter 
 
 
Reason of change  
 
To offer lead-free balls compliant with RoHs requirements: 
- Without lead (Pb): already achieved with SAC+ 
- Without antimony (Sb): not achieved with SAC+ 
- With Inter-metallic properties showing better failure mode (more ductile) than SAC+ 
- With good Board Level Reliability 
- Standardization to a common industry SACN metallurgy used in matrix BGA 
 
 
Description of the qualification program 
 
Base on typical test vehicle, the qualification had been extended by similarity to above 
matrix BGA family. 
 
 
Manufacturing locations  
 
All manufacturing sites: ST and subcontractors 
 
 
Change responsibility 
 
Function   Name 
Back End Project Manager Carlo COGNETTI 
Corporate Quality Manager Marie-Helene SIBILLE 
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ROHS Compliance 
The Lead-free BGA using the new solder balls: SACN will remain fully ROHS 
compliant. 
 
Technical information on the change 
The new balls metallurgy will increase the bonding strength of solder balls on BGA 
reinforcing the intermetallic strength at BGA side with more ductile balls. 
 
SACN is standing for Sn ( Tin ) – Ag ( Silver ) – Cu ( Copper ) – Ni ( Nickel ) 
Ni is used as a dopant that concentrates in (Cu, Ni)6Sn5 intermetallics. 
 
Solder balls composition do not impact the package structure reliability. 
 
Mounting of PBGA packages on printed boards 
No change is needed in board mounting soldering profile and no change is required 
in lead-free solder pastes used to solder Lead-free Matrix BGA packages using 
SACN balls compare to packages using SAC+ balls. 
 
Qualification information 
This solder balls change does not affect the package structure and reliability. 
All the relevant qualification tests have been done following qualification standard 
requirements JEDEC JESD47D and QC100 together with a risk analysis versus the 
process change. 
 
The new alloy was tested and qualified, under following conditions: 
- Ball shear: shear force and failure mode 
- Board level solder joint reliability under drop testing 
- Board level solder joint reliability under thermal cycling 
- Construction analysis, including ball integrity, exposed pad, inter-metallic structure, and 
solder-ability tests. 
 
Tests are showing good performances and compliance to ST qualification criteria. 
 
Tests results summary 
 
 SACN 
Ball shear OK 
Drop testing on board OK 
Thermal cycling on board OK 
Construction analysis OK 
 
Balls shear test 
Shear test is again improved reducing to close to zero the inter-metallic breaking mode. 
 
Drop testing on board 
Drop test resistance on chosen tests vehicles are all very good. 
As reference, on 10x10-244 TFBGA package with SACN solder balls mounted on board 
the characteristic life has been improved by 30%. 
 
Thermal cycling on board 
Thermal cycles resistance on chosen tests vehicles have passed 1000 thermal cycles   
(-40°C / +125°C ) without failures.       5/6 
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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.

UNLESS EXPRESSLY APPROVED IN WRITING BY AN AUTHORIZE REPRESENTATIVE OF ST,ST PRODUCTS ARE NOT DESIGNED,
AUTHORIZED OR  WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING  APPLICATIONS,
NOR  IN  PRODUCTS  OR  SYSTEMS,  WHERE  FAILURE  OR  MALFUNCTION  MAY  RESULT IN  PERSONAL  INJURY,  DEATH,  OR
SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE.

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.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners

c  2006 STMicroelectronics - All rights reserved.

STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -

Malaysia - Malta - Morroco - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com
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