
COURSE PROPOSAL: PHYS 1600 
  

INTRODUCTION TO NANOTECHNOLOGY & CLEANROOM PROCESSES 
 
COURSE DESCRIPTION 
 

Surveys the principles and processes behind nanotechnology and nanomaterials, basic 
tools for fabrication and characterization of nano and microstructures, and applications 
of nanotechnology. Examines fundamental principles and laws of electronics, atomic 
physics, solid-state physics and chemistry that are essential to nanotechnology will be 
introduced.  Includes conducting virtual reality training exercises for tools such as 
electron microscopy, atomic force microscopy, nanolithography, and sputter deposition, 
and they will then complete hands-on laboratory experiments with these instruments. 
Covers special topics such as graphene, carbon nanotubes, quantum dots and 
molecular electronics. 
 
PREREQUISITE -  MATH 1050: College Algebra 
 
JUSTIFICATION FOR OFFERING COURSE 
 

UVU currently has no course offering that addresses cleanroom technology, 
nanotechnology, or semiconductor theory at an associates degree level. Meanwhile, 
Micron Industries in Lehi, Moxtek Industries in Orem, and other companies in the 
“Silicon Slopes” area of Utah Valley face an acute shortage of trained technicians for 
their industries. Micron (formerly “IM-Flash”) alone faced a need for 200 technicians per 
year, while training from a neighboring institution, Mountainland Technical School, could 
only train about 25 per year. 
 

The offering of this course, and setting into place mechanisms by which this course or 
its equivalent(s) may be carried on at UVU or in association with Mountainland Tech or 
other partners is a goal of the NSF-ATE grant awarded to UVU in May 2017.  
 
COURSE LEARNING OUTCOMES 
 

• Identify and describe the important physical laws affecting the operation of devices 
and properties of materials at very small scale. 
 

• Describe the operation and utilization of fundamental cleanroom technology, 
including chemical safety and laboratory protocol and safe operation of vacuum 
systems. 

 

• Learn the operation and fundamental principles of essential nanotechnology tools to 
make, modify and verify and test nanoscale designs. 

 

• Develop student research and critical thinking skills through an independent study 
nanotechnology project of their own selection. 

  



 
SYLLABUS OUTLINE 
 

• Introduction to sizes of scale, naturally-occurring nanoscale phenomena 
• Physics and chemistry principles important at the nanoscale 
• Nanostructures including nanoparticles, carbon nanostructures, nanostructured 

materials, and self assembly 
• Cleanroom safety, handling of chemicals and safety around vacuum systems 
• Operation of nano-characterization tools including light microscope, electron 

microscope, electron dispersive spectroscopy, and atomic force microscope 
• Nanolithography techniques and tools from spin coating through development 
• Applications of nanotechnology now and projected future uses 

 

 
ASSESSMENT INSTRUMENTS 
 

• Two exams (midterm and final) at 20% each 
• Five virtual reality exercises successfully completed (20%) 
• Laboratory experiments successfully completed (20%) 
• Presentation on individual projects (20%) 

 

Pre-  and post-course knowledge assessment will also to be administered. 
 
LECTURE & COURSE MATERIALS 
 

Lecture materials and notes with references will be provided prior to class and students 
will be expected to bring these to class for note-taking. Journal articles featuring 
emerging nanotechnologies will be provided and then discussed in class.  
 

Laboratory/virtual-reality application guides will be provided in advance of the day of the 
laboratory. 
 
COURSE STRUCTURE 
 

The course is expected to be offered in the Fall semester, and will meet twice weekly for 
14 weeks, one session a lecture and discussion and the other session a laboratory 
exercise. The last week will be reserved for student presentations, and review in 
preparation for the final exam. 
 
TARGET AUDIENCE 
 

The course is directed to associate-degree students in the areas of technology, 
mechatronics, technology management, electrical engineering and physical sciences. It 
is also intended to serve autonomously as a pathway class to certification in basic 
cleanroom operations for students seeking to pursue employment without a degree. 
 
CURRENT SIMILAR COURSES 
 

The only related course currently offered is MECH 2205, “Semiconductors in 
Mechatronic Systems Lab” (Spring semester). 


