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Control Chart Methodology Change   
for Certain Variable Characteristics in ATP 

               by 

Ma. Sarah O. Bodino and Louie Reyes 

ABSTRACT 

 

Processes change over time. One of the key tools used by manufacturing 
industries to detect when a stable process departs from stability is the method of 
Statistical Process Control (SPC). Control chart is the most widely used tool to monitor 
process stability across time. When used and practiced correctly, it provides a clear 
picture of the process performance that will help the process owner to react accordingly  
to the variation being communicated by the control charts. Hence, control chart choice 
is an important part for SPC practitioner industries. The change of control chart 
methodology for certain characteristics in ATP from Xbar-R to Zbar-w is an alignment to 
the Company’s Statistical Process Control specification requirement following 
continuous control method effectiveness review. In addition, it is an adaptation of Amkor 
World Wide Best-Known Method for control chart methodologies. 
 

This study uses past three months data and the current process performance. 
 

  

I. Introduction 

 

      Amkor - the world’s industry leader in tailoring application-specific package 

design, assembly and test solutions - is always finding new concepts, complex designs, 

innovative product lines, superb systems and practical solutions to its operations helping the 

Company grow further by maximizing profitability and cost effectiveness but maintaining its 

hard-earned quality reputation, core values and the satisfaction of its Clients. 

 

Popularity and usage-wise, Xbar-R and Xbar-s charts top the most commonly used 

control charts by the semiconductor industry. Amkor, as a subcontractor company, uses 

Xbar-R charts on almost all of its SPC-monitored characteristics. For 30 years in business, 

this has not raised concern to any of its Clients.  Thus shifting to a “not-so-popular” control 

chart posed a challenge to ATP. 

 

With the Company’s global manufacturing footprint, Amkor is placed in a position 

wherein Clients continuously raise their bars higher with expectations of standard systems 

across different sites and factories. So - on the launching of “One Company-One Image 

Program” with the intent of the adaptation of Amkor Worldwide (AWW) Best-Known Methods 



     

- the transition of certain characteristics to Zbar-w Methodology which has long been 

practiced in Amkor Technology Korea (ATK) is inevitable. This move is further substantiated 

to address potential over reaction to device-to-device variability that is apparent on some 

Xbar charts.  

 

This control chart methodology transition is discussed on this paper to ensure that the 

Company’s top bottleneck operation will have a smooth transfer without affecting its products’ 

form, fit and function thereby ensuring the Clients’ approval and continued patronage.7 

 

 

II. The Zbar-w Concept and Interpretation 

 

 Zbar concept is to control data on the same scale by transforming the X Bar values to the Z 

Bar values. It is developed from Standard Normal Distribution Theory shown on the illustration 

below: 

 

 

 

Zbar-w enables different devices run on one machine to be plotted in one control chart 

without being excessively sensitive to device-to-device variation. Top variability contributors are 

addressed via the data stratification and continuous improvement projects such as the Target 

Value system.  For this project, the same template categorization will be applied as follows:           

For Ballshear: Per BPO size and applicable Wire Size Range  

For Wirepull: Per wire size                         

 

 

 

 

                                                                                   



     

 

 

 

 

 

 

        

Side by side Xbar-R / Zbar-w Formula and Interpretation comparisons are as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

UCL

CL

LCL

Device A:
High Ave Value 

Device B:
Low Ave Value 



     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes:  

1. Computation of the past three months data is per characteristic, per criteria, per machine,   

     per device 

2. “Specific Device” is a device that garnered at least twenty-five (25) data subgroups for  

     the past three months 

3. “General Device” is a device with twenty-four or less subgroups for the past 3 months.  

     Data for all general devices are pooled-in then the past three months statistics are  

     computed. 

4. Similar Out-of-Control Condition(OCC) rules apply for Xbar-R and Zbar-w charts will the  

     addition of below 

     a) Excluded data point - If the lot being monitored is included in the General Device    

         category and Cpk =/> 2.0, the mark or tag on the SPC chart would be “ E “. As the  

         name implies, this point will be EXCLUDED in any of the OCC counting 

      b) “G” – for data gathering. OCC is not counted for this point. 

 

 

 

 



     

 

 

III. Activities to Ensure Smooth Transition 

 

Below are the activities that each package or area owner must go-through to ensure  

Smooth transition: 

 

 

IV. Impact on Performance of Key Quality Indicators: 

 

 

 

 

 

 

 



     

 

 

 

V. Summary 

 

1. The move to change current Ballshear / Wirepull control method from Xbar-R to Zbar-W 

is in compliance with Amkor specs 

2. The change addresses potential over-reaction or over adjustment due to sensitivity level 

of current control method (Xbar-R Chart) for Ballshear and Wirepull.  This change 

however will not have adverse impact on quality, process capability and cost. 
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