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Abstract 
 

The use of Statistical Process Control (SPC) in the manufacturing process has been historically proven to 
increase the quality of the product. Recent trends show that companies are becoming increasingly reliant 

on computer based-SPC because it can save a significant amount of time compared with traditional SPC. 

In addition, labor-intensive tasks, such as manual data collection and entry, can be eliminated, thus 
reducing human error. This paper aims to prove the benefits of computer based system for SPC known as 

e-SPC in a semiconductor manufacturing environment. Specifically, this paper will present the case 

study‟s finding that show how one semiconductor manufacturing company‟s use of e-SPC can detect a 
process abnormality at an early stage and in real time compared with manual SPC. The case study 

involves interviews with the company representatives and observations on the manufacturing 

environment. This paper will also show how e-SPC can be used to control and then to stabilize the 
manufacturing operation. In conclusion, this paper demonstrates that e-SPC can significantly improve the 

performance of a manufacturing environment. Moreover, this paper can also be used as a reference for the 

implementation of e-SPC in any company. 
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Abstrak 

 

Pengunaan Proses Kawalan Berstatistik (SPC) di dalam proses pembuatan telah terbukti membantu 

meningkatkan kualiti produk. Perkembangan semasa menunjukkan syarikat pembuatan semakin 

bergantung kepada penggunaan sistem computer untuk SPC kerana ia dapat menjimatkan masa jika 
dibandingkan dengan kaedah tradisional SPC. Selain itu, penggunaan tenaga manusia seperti melakukan 

pengumpulan dan pemasukan data secara manual, dapat dihapuskan dan seterusnya mengurangkan 

kesalahan manusia. Kajian ini akan membuktikan faedah sistem komputer SPC yang dikenali e-SPC di 
dalam persekitaran pembuatan semikonduktor. Secara khususnya, kajian ini akan membentangkan data 

yang menunjukkan cara syarikat ini menggunakan e-SPC dan dapat mengesan proses yang janggal pada 

peringkat awal berbanding dengan penggunaan SPC secara manual. Kajian ini melibatkan temubual 
dengan pihak syarikat dan pemerhatian di syarikat tersebut. Kajian ini juga akan menunjukkan cara e-SPC 

mengawal dan mengembalikan kestabilan kepada operasi pembuatan tersebut. Secara rumusannya, e-SPC 

mampu meningkatkan prestasi syarikat pembuatan. Selain itu, kajian ini juga boleh digunakan sebagai 
rujukan kepada mana-mana syarikat yang ingin menggunakan e-SPC dalam operasi pembuatan mereka.  

 

Kata kunci: Proses kawalan statistik;  kualiti; syarikat semikonduktor; had kawalan 
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1.0  INTRODUCTION 

 

Statistical Process Control (SPC) is an important technique in 

quality control. The application of statistical methods enables 

manufacturing companies to control the production process and to 

enhance the quality of products. One of the main outcomes of the 

modern industrial quality movement has been the widespread use 

of SPC methods to eliminate the special causes and to reduce the 

common causes of variation in the manufacturing processes [1, 2, 

3]. Based on previous research, SPC has been implemented in 

various types of companies worldwide [4,5,6,7]. 

  The effective implementation of SPC can be achieved if a 

company has an understanding of such a system. However, the 

development of SPC in Malaysian small and medium enterprises 

(SME) is limited by the postponement of the installation of SPC 

software to save money [4]. In addition, although employees may 

have an excellent understanding of SPC, they may find difficulty 
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in adapting to and dealing with the statistical tools and techniques 

in a real environment.  

In addition, no standardization format exists in the current system. 

The lack of quality data management is another weakness of the 

traditional or manual practice of SPC [8]. Therefore, more 

practical and effective methods of SPC, such a computer based 

statistical packages, are required. According to [9], computer has 

become a medium major in manufacturing companies to manage 

data and distribute information through an existing software 

package. Moreover, [10,11] noted that, in order to remain 

competitive in business environment, the need of user-friendly 

statistical packages could considerably impact for successful of 

SPC application.  

   [12] indicated that an online statistical system allows a user 

to assess real time data and to detect a problem early as it occurs 

during operation. SMEs-SPC is one of the dynamic tools for SPC 

that allows the online monitoring of statistical operations, which 

can be accessed by multiple users within the company [13,14]. 

Another study conducted by [4] demonstrated eight companies 

that used SPC tools at their manufacturing operation. Based on the 

findings, out of those companies that fully implemented SPC, 

only one company prefers to use manual system (plot on the graph 

paper), while other companies used computer and SPC software 

to analyze the data. It shows that nowadays, companies are 

becoming increasingly dependent on computer based-SPC 

because it has a lot of benefit compared with traditional SPC. 

  In particular, this paper presents on implementation of 

computer based system for SPC, called as e-SPC at the 

semiconductor company in Malaysia. The study only focused on 

the application of e-SPC at the company and how the company 

used the system in order to improve their process performance in 

real practice. It also explored the different conditions that the 

company needs to tackle if the data indicates an error and shows 

the weird trend. This is considered as one of the learning process 

for the user of this system. 

 

 

2.0  METHODOLOGY 

 

This study was conducted in the semiconductor company, known 

as Company A at Kuala Lumpur, Malaysia. It was established on 

3rd of July, 1974. Their commitment in quality, cost and delivery 

has made them one of the leading semiconductor manufacturers in 

Malaysia. Their continuous effort in achieving the excellence is 

evident in technical innovation and comprehensive employee 

training programs. In this paper, Company A was used computer 

based system for SPC, known as e-SPC.  With regards to the 

interview with respondent, e-SPC is really useful especially in 

saving their time and energy. Even though at first stage it takes 

some effort and money to train the worker on that tool, but at last, 

the worker give positive feedback when using this system. 

Figure 1 shows the process control flow chart at Company A. 

With regards to Figure 1, the machine will operate at the normal 

operation. After that, the data will be collected and the chart will 

be plotted by the system. If the data is out of specification, the 

worker will stop the machine and it will be referred to individual 

at MSQ Specification for machine or production treatment. On the 

other hand, if the data is within specification, the system will 

identify the control limit and the trend judgment, and the data will 

be collected continuously. The process control also will be 

continuously running. At this stage, there will be two conditions 

of the data. 

  The first condition is, if the plotted data is out of control 

limit, the alarm is triggered and the data need to resample to 

confirm the error. Identification of control limit and trend 

judgment will be executed again based upon judgment criteria. If 

the data is under control, the data will be collected endlessly. 

Inversely, if the alarm is still activated, the flow of particular lot 

and the machine will be stopped. Afterward, the machine will be 

repaired by the technician. After the machine is confirmed can be 

use, the data collection will be continue. Then, the control limit 

and trend judgment will be executed again. If the alarm still 

triggered, the process will be back to the technician to perform the 

maintenance and repair. However, if the data is under control and 

trend is good, the production will be proceed and the control limit 

and capability process will be reviewed by the person in charge.  

  The second condition is, if the warning is activated, the lot 

will be uninterruptedly running. The plotted data will provide 

information to an engineer, and they will judge the action required 

for that particular process. The production will be proceed and the 

control limit and capability process will be reviewed by the user 

 

 

3.0  RESULTS AND DISCUSSION 

 

3.1  Implementation of E-SPC at Company A 
 

In this section, implementation of e-SPC at Company A will be 

discussed and reviewed. In the first part, explanation on method 

of data collection was presented based on the diagram.   There are 

two types of diagram in this part, namely X-bar chart and Range 

Chart or R-Chart. The specification limit, SL and control limit, 

CL are auto judge by the system based upon the judgment criteria. 

In the second part, review of control limit will be discussed based 

on the practice and information from the company. 

  With regards to Figure 1, data is directly updated into the 

system by the operator. It is based upon real time data. X-bar R 

Chart and Range Chart will be automatically plotted as shown in 

Figure 2. With respect to Figure 2, the upper control limit, UCL 

for X-bar Chart is 0.078 and the lower control limit, LCL is 0.062. 

The nominal limit is 0.070. The upper specification limit, USL is 

0.080 and the lower upper specification limit, LSL is 0.060. Based 

on this value, SL should be below than CL for the lower limit and 

should be above than CL for the upper limit. For the R-Chart, 

UCL is 0.020, nominal limit is 0.010 and LCL is 0. Normally, if 

the data is under control, the point will be indicated as blue dot.  

  If data is not within specification limit, operator must stop 

machine operation and refer to individual control procedure for 

machine or product treatment. Some data may lies within 

specification but falls outside control limit. Red dot as indicated in 

Figure 3 shows that alarm is triggered and the machine is 

compulsory to stop its operation because one of its points falls 

outside control limit. 

  Therefore, by following normal SPC Control Flow, the data 

should be re-sampling to avoid false alarm as shown in Figure 

4(a) and Figure 4(b). In some cases, there is a possibility of wrong 

data input by operator. 

  If the machine needs to be repaired, another data sampling 

will be taken to confirm machine is in good condition before 

proceed to normal operation. Some warnings are judged as 

„Accept‟ as highlighted in Figure 5, even though the proceeding 

points are observed as warnings provided that all the points are 

still within specification limit, as shown in Figure 6 
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Figure 1  Process control flow chart (Source: Company A) 
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Figure 2  X-bar chart and range chart 

 

 

 

 
Figure 3  Process is out of control 
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Figure 4 (a)  Resampling to avoid false alarm 

 

 

 
Figure 4 (b)  Resampling to avoid false alarm 
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Figure 5  Accept note 

 

 
 

Figure 6  Proceeding points are observed as warnings, indicated by yellow dot 

 

 

 
Figure 7  Sample of X bar and R control chart 
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Figure 8  Sample of X bar and R control chart 

 

 

  Engineers may require some time to study and do a proper 

treatment in order to get a normal trend of the plotted chart. 

 

3.2  Review of Control Limit 
 

There may have some changes on the specification and/or the 

control limit is no more valid for a specific process. An analysis 

and study of the manufacturing conditions or a revision of the 

control lines if necessary must be made when the following occur: 

 

i) a design is changed 

ii) a job method, equipment or worker is 

changed 

iii) an operation is suspended more than 1 

month and is restarted 

 

  Figure 7 and Figure 8 shows a few samples of control chart 

that need to be review by the worker. In Figure 7, the data start 

shows the weird pattern or trend at 9th point onwards. With 

respect to Figure 8, the plotted data also shows a strange trend. 

The alarm is triggered for this kind of the data. Therefore, as 

explained in previous section, there are a few procedures that 

should be performer by the responsible party. 

 

 

4.0  CONCLUSION 

 

This study describes the application of e-SPC at the 

Company A. With the application of e-SPC in Company A, 

they are able to ensure their manufacturing process is in 

“Statistical Control”, capable to meet customer requirements 

and hence aid in continuous improvement. E- SPC provides 

real time analysis to establish controllable process baselines; 

learn, set, and dynamically improve process capabilities and 

focus business on areas needing improvement.  The system 

moves away from opinion-based decision making. The 

management of quality data can be categorized at an 

excellent level compared to manual SPC. As a conclusion, 

implementation of e-SPC at the company would be very 

helpful to improve the manufacturing process, and in turn 

will help to improve the quality and productivity. Also, at the 

end the company will realize that e-SPC really help their 

company in saving the money and energy. 
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