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Table 1. Change Identification 
Product Family / Commercial Product All BGA Packages with size equal or below 23x23  

Type of change  Package assembly material change 

Reason for change  Solder Joint Improvement for BGA solder balls 

Description of the change Current SnAgCu (SAC)metallurgy is replaced by an improved 
composition, derived from SnAgCu alloy. The new alloy is 
named SAC-plus (SAC+). Solder ball pads which are currently 
coated with Nickel and Gold layers will move to Copper.  After 
substrate manufacturing Copper pads are coated with a thin 
organic layer (OSP: Organic Solderability Preservative) to limit 
Copper oxidation during storage. Modified BGA packages are 
Lead-free and compliant to the ROHS directive. This PCN 
comes as a complement of :PCN CRP/04/744 "Leadfree Con-
version Program Compliance with RoHS" 

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

Description of the qualification program  See attached 

Marking to identify changed product  Marking is moved to e2 in compliance with JESD97 

Manufacturing Location(s) All manufacturing sites 

 
Table 2. Change implementation Schedule 

 
Forecasted implementation date for change 

 
01-Jul-2005 

Forecasted availability date of samples for 
customer 

 
02-Jun-2005 

Forecasted date for STMicroelectronics 
change qualification Plan results availability 

 
02-Jun-2005 

Estimated date of changed product first 
shipment  

 
02-Sep-2005 

 



 

 
 
         

Table 3. Change Responsibility 
 Name Date 
 
Lead-free Program Managers 

 
C. Cognetti   -   JL. Estienne 

 
2-Jun-2005 

Product Group Q.A. Managers:  A. Grilli - F. Litty - A.Pecorella - A. Panchieri – 
 C. Versace 

 

� ------------------------------------------------------------------------------------------------------------------------- 
Customer Acknowledgment of Receipt PCN CRP/04/744 

Please Sign and return to STMicroelectronics Sales Office 
�  Qualification Plan Denied Name:  

�  Qualification Plan Approved Title:  

 Company:  

�  Change Denied Date:  

�  Change Approved Signature: 
 

 
Remark 
……………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………… 
…………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………… 
 

 



 

 
 
         

 
Technical information on the change. 
 
The combination of SAC+ solder balls and Copper pad metallization provides 
uniform and robust solder joint due to better control of the formation of intermetallics 
between Copper and Tin. 
 
SAC is standing for Sn (Tin) –Ag (Silver) – Copper (Cu) alloy with composition close to the ternary 
eutectic . 
 
Solder balls composition and pads metallization do not impact the package structure reliability, in fact the 
change of pads coating is only related to the outer side of BGA components. 
 
No change is needed in soldering profile versus the previous Lead-free solution, both in BGA manu-
facturing and at end-user Lead-free board mounting. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
         

Qualification informations : 
 
These changes do not affect the standard package reliability; 
Further qualification data are at disposal at product level, applying similarity criteria. 
 
The validation of the change was done with the following tests  performed on selected test vehicles : 
 
Ball Shear:  shear Force and failure mode 
Ball pull test: pull force and breaking mode 
Cross sections of soldered balls showing intermetallics layer 
Drop test following Jedec standard: JESD22-B111 
Thermal cycling on board 
 
 
 
Ball shear test 
 
During shear test several balls are showing breaking at soldered pad level, this 
breaking mode can extend over the entire pads surface highlighting a brittleness of the 
Ball-to-BGA-pad solder joint. 
Changing balls and pads metallurgy has given a strong improvement in breaking 
mode while the shear force measured is not showing major change. 
. 
 
 
 
 
 
Fragile breaking mode 
seen after balls shear 
 
 
 
 
 
Ductile breaking mode example 
seen after balls shear: 
the solder is shear above the solder mask level 
 
 
 
 
 
 
 
 
 
Results are better on Copper pads than on Ni+Au BGA pads. 
 
 
 



 

 
 
         

 
On Copper pads the occurrence of pads with brittle breaking mode is reduced by 70% 
with SAC+ solder balls. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Balls Pull test 
  Pull test failure mode and  force range are showing a better behavior with SAC+ balls compare to SAC 
balls soldered on Copper pads. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SAC+ balls have higher force and smaller range of Pull force.  
The breaking mode ratio is showing more robust joining with SAC+ solder balls on 
Copper. The higher speed pull tests are showing a more clear difference between the 2 
Lead-free solder balls alloys. 
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Solder pads observations after chemical etching 
SAC+ balls are reducing Ag3Sn large plate formation and are showing finer and 
smoother grains size after soldering and after BGA mounting on board . 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chemical etching of soldered balls on Copper pads. 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
             Chemical etching of SAC+ soldered balls on Copper pads: no presence 
             of large Ag3Sn plates and finer and smoother IMC grains.



 

 
 
         

 
Drop test  
 
Drop test have shown more stable and more robust performances with SAC+ on Copper pads than with 
SAC solder balls:  
An improvement of 40% or more in drop test performance has been demonstrated for BGA devices with 
SAC+ solder balls. 
 
RANKING : SAC+ on Copper pads > SAC on Copper pads > SAC on Ni+Au pads 
Note: SAC+ on Ni+Au metallized pads is giving only little improvement. 
 
 
Thermal cycling on board 
 
Various BGA packages with SAC+ solder balls mounted on board have passed 1000 thermal cycles (-40°C 
/ +125°C)  without failures . 
 
 



 

 
 
         

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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.  
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