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ABSTRACT 

Microelectronics industry leaders consistently cite the cost and cycle time of mask technology and mask supply among 
the top critical issues for lithography. A survey was designed by SEMATECH with input from semiconductor company 
mask technologists and merchant mask suppliers to objectively assess the overall conditions of the mask industry. With 
the continued support of the industry, this year’s assessment was the tenth in the current series of annual reports.  This 
year’s survey is basically the same as the 2005 through 2011 surveys. Questions are grouped into six categories: General 
Business Profile Information, Data Processing, Yields and Yield Loss Mechanisms, Delivery Times, Returns, and 
Services. Within each category is a multitude of questions that ultimately produce a detailed profile of both the business 
and technical status of the critical mask industry.  We received data from 11 companies this year, which was a record 
high since the beginning of the series. The responding companies represented more than 96% of the volume shipped and 
about 90% of the 2011 revenue for the photomask industry. These survey reports are often used as a baseline to gain 
perspective on the technical and business status of the mask and microelectronics industries. They will continue to serve 
as a valuable reference to identify strengths and opportunities. Results can also be used to guide future investments in 
critical path issues. 
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1. INTRODUCTION 

SEMATECH reinitiated a survey of the mask industry in 2002, intending to enhance the level of understanding of the 
unique and critical issues associated with the photomask industry.1 It planned to conduct the survey annually to provide a 
substantial and valuable reference database.  This database has been built over time to help identify past trends and 
validate future projections.  A similar survey had been done annually for seven years but was suspended after 1999 for 
because of lack of financial support to conduct it.  The results from those past surveys were published as SPIE papers 
and presented at BACUS, where they were found to provide valuable insights for both mask makers and mask users.2, 3 
From 2002 to 2011, the survey questions remained essentially constant4-15. Questions are grouped into six categories:  
General Business Profile Information, Data Processing, Yields and Yield Loss Mechanisms, Delivery Time, Returns, and 
Services.  Within each category are multiple questions that provide a detailed profile of both the business and technical 
status of the mask industry.  

2.  ASSESSMENT APPROACH 
David Powell Consulting was the focal point for data collection.  Participant identification markings were removed by 
them to make the raw data anonymous before the data were forwarded to the author.  Data were requested from survey 
participants for the previous 12 months, from July 1 through June 30.  The data were loaded into a spreadsheet and 
summarized for lowest, highest, and average values. Respondents received an Excel file with complete summary data for 
further analysis as an incentive for participation.   
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The survey participants by years can be seen in the table below.  

Table 1 – Participants by year 

 

Description of survey sections: 

1. General Mask Profile Information 
This section seeks to establish a general description of the basic elements of the mask business:  technology 
groundrule categories; application types (logic, memory, microprocessors, etc.); mask types by glass size (PSM, 
binary, OPC); magnification distribution; and distribution of fabrication methods used for patterning. The type of 
pellicle is also included.   

2. Data Processing 
This section requests data on file size and data preparation time average, maximum, and 95th percentile of each 
respondent’s distribution.   For the fifth time, write time data were gathered. The 95th percentile is requested to help 
discern what file sizes and write times are truly representative of the norm without having extraordinarily large, 
anomalous files over weighted in the analysis. 

3. Yields and Yield Loss Mechanisms  
Overall yield by glass size and mask type (binary, phase-shifting method) is given.  Fifteen yield loss mechanisms 
are offered to generate an industry Pareto chart. Binary and phase shift mask losses were separated since the 2007 
survey.  

4. Delivery Time 
Data on average delivery time and time for the first three layers of a new mask set are collected by four different 
mask type categories:  binary, binary with moderate to aggressive optical proximity correction (OPC), attenuated, 
and alternating phase shift masks  Note: Attenuated phase shift masks are also known as embedded phase shift 
masks or half-tone phase shift masks. Alternating phase shift masks are also known as strong phase shift masks or 
hard shifted masks. 

5. Mask Returns 
This section collects data on mask returns according to nine categories.   

6. Mask Service 
“Mask maintenance” services are divided into eight service categories. 
 
 

Participants 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Advanced Mask Technology Center YES W/Toppan W/Toppan YES YES YES
Compugraphics International Ltd YES YES YES YES YES YES YES YES YES YES
Dai Nippon Printing YES YES YES YES YES YES YES YES YES YES
Toppan Photomasks Inc/DuPont Photomasks Inc YES YES YES W/Toppan W/Toppan W/Toppan W/Toppan W/Toppan W/Toppan W/Toppan

Hoya YES YES YES YES YES YES YES YES
Hynix YES YES
IBM YES YES YES
Intel Mask Operation YES YES YES YES YES YES YES YES YES YES
Micron Technology Mask Shop YES
Photronics Inc YES YES YES YES YES
Samsung YES
Semiconductor Manufacturing International Company (SMIC) YES YES YES YES YES YES
Taiwan Mask Shop (TMC) YES YES YES YES YES YES YES YES YES
Toppan Printing YES YES YES YES YES YES YES YES YES
Taiwan Semiconductor Manufacturing Company, Ltd. (TSMC) YES YES YES YES YES YES YES YES YES YES

Total Respondents 7 10 10 8 9 8 9 9 10 11
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