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Abstract: A unique graduate program in optical engineering by combining optical and microwave 
courses has been developed in the University of Nevada, Reno.  The advantage of such a hybrid 
program is better job opportunities in a tight job market as these students are suitable for both 
RF/microwaves and Optical industries. 
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The idea of developing a hybrid program by combing optical and microwave courses was conceived few years back 
while developing an optical engineering graduate program.  It was realized that the job opportunities in optical 
engineering and science area are not still at that level as RF/microwaves and other areas of electrical engineering. 
Also, the students with optical engineering degrees have to compete with physics and optics students.  This further 
diminishes the job opportunities for them.  The microwaves and optical engineering areas are so close to each other 
that the students do not have difficulty in learning both the areas simultaneously.   

Based on this concept a hybrid graduate program with the following courses has been developed at the 
University of Nevada, Reno.   
Optical Courses Credits    RF/Microwave Courses       Credits 
EE 645 Fiber Optics Lab   1   EE 650 Microwave Lab      1 
EE 648 Fundamental of Optical Fiber Communication     3   EE 652 Microwave Engineering    3 
EE 741 Optical Fiber Communication   3   EE 751 Antenna Theory & Design    3 
EE 742 Optical Fiber Sensors & Applications   3   EE 752 Advanced EM Analysis      3 
EE 743 Optical Fiber Networking          3  EE 754 Microwave Semiconductor Devices     3 
EE 791- Research Topics  3   EE 756 Microwave Integrated Circuits      3 
EE 793 Independent Study  3    EE 757 Microwave Communication Systems       3 
EE 797 Thesis           6  
EE 799 Dissertation         24 
Phys 725 Laser Physics         3 
Required Course for all EE students 
EE 782 Random Signal Analysis          3 

      All graduate students are supposed to take EE 645, 648. For MS degree they have to take 9 more credits in 
optical area, 9 credits in RF/Microwave area and 3 EE required credits.  Thus total required course credits for MS 
degree are 24 and 6 credits of thesis making total of 30 credits [1].  Students are also encouraged to complete 
summer internship in an optical industry or research laboratory.  For Ph.D. after BSEE degree, a student is supposed 
to take 72 total credits including 24 dissertation credits.  In that case the students have to take 33 credits in optical 
area, 12 credits in rf/microwave area and 3 EE required credits.  These credits may include independent study and 
research topics credits also.  Any student going for Ph. D. program after MSEE degree has to complete 12 credits in 
optical area, 9 credits in rf/microwave and 3 EE required credits.   With this course structure, students are fairly well 
prepared for both microwaves and optical industries.  For thesis and dissertation work our students have option to go 
abroad.  We have established a graduate student exchange program with the universities and research institutes in 
Germany and Japan.  We are in the process of establishing some collaborative research activities with some 
universities and research laboratories within US also.  Advantages, disadvantages and difficulties in the process of 
such a hybrid program will be presented in detail during the conference.    
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