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COURSE DESCRIPTION 
This specific course will cover all aspects of lithography from design and mask 

fabrication to pattern transfer and inspection.  This course is divided into three major 

sections. The first section describes the lithographic process from substrate 

preparation to exposure.  Most of the emphasis will be on understanding the nature 

and behavior of photoresist materials.  The second section examines the process 

from development through inspection (both before and after pattern transfer.)  This 

section will introduce optical masks, aligners, steppers and scanners.  In addition, 

critical dimension (CD) control and profile control of photoresists will be investigated.  

The last section will discuss advanced optical lithographic techniques such as phase 

shifting masks and illumination schemes as well as e-beam, x-ray, EUV, and ion 

beam lithography. 
 
This course is designed to be one of six capstone courses (Esc 2ll, 212,213,214, 

215, 216) for the Penn State Semiconductor Manufacturing Technology (SMT) 

program.  The course is lab intensive, leveraging the Nanofabrication Facility on the the
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through identification of 
those stages and their 
respective functions. 

2.  Apply skills in various 
disciplines of lithography.  

Lecture  
Group and individual skills 
training activities 

Exams 
Projects 
Presentations 
Laboratory Activities 

3.  Identify the appropriate 
lithographic application to 
meet the task. 

Lecture  
Group and individual skills 
training activities 

Exams 
Projects 
Presentations 
Laboratory Activities 

4.  Safely and effectively 
operate lithographic 
equipment. 

Lecture  
Group and individual skills 
training activities 

Exams 
Projects 
Presentations 
Laboratory Activities 

At the conclusion of each semester/session, assessment of the learning outcomes will 
be completed by course faculty using the listed evaluation method(s). Aggregated 
results will be submitted to the Associate Vice President of Academic Affairs. The 
benchmark for each learning outcome is that 70% of students will meet or exceed 
outcome criteria. 
 

SEQUENCE OF TOPICS 
 

Topic 1 Lecture 
 
Lab 

Optics and Photo process overview 

Topic 2 Lecture 
 
Lab 

Photoresist  properties 
 
Substrate preparation, spin application  of 




