
 

       
 

  
 
 

    
 

     
 
 

 
 

  
 

  
 

  
    

    
   

 
   

   
   

 
 

  
  

 
 

  
 

  
 

 
       

  
 

 
 
 
 
 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
DEPARTMENT OF ELECTRICAL ENGINEERING AND COMPUTER SCIENCE 

6.622 Power Electronics Assessment #5 

Due: Thursday March 30, 2023 at 11:00 pm (Cambridge time) 

YOUR NAME 

YOUR KERBEROS ID 

General Instructions: 

1. You must complete this assessment on your own with no consultation or 
discussion with any other person, excepting 6.622 staff, of whom you may 
ask clarifying questions.  Do not discuss your solutions with anyone until 
the solutions have been released. 

2. You may use a calculator and review the course lectures, notes and 
textbook (Principles of Power Electronics) when completing this 
assessment. Please do not use other computational tools or reference 
materials. 

3. Please do all of your work in the space provided.  In particular, try to do 
your work for each question within the boundaries of the question, or on 
the additional pages at the end of the uploaded document, clearly marking 
those pages to indicate what problem they relate to.  Place the answer to 
each question within the appropriate answer box. 

4. The assessment must be completed and uploaded by the indicated 
date/time to receive credit. 

5. Please make sure to show all of your work.  This is important both for you 
to receive credit for a correct answer and to receive partial credit when an 
answer is wrong or incomplete. 
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Problem 1 

This problem considers the cooling of a Cree C3M0016120D SiC MOSFET.  This 
MOSFET is in a TO-247 package which has a thermal contact area of 2.5 cm2. 
Information from the device datasheet is shown in Fig. 1.  The MOSFET is mounted to 
an Ohmite R2V-CT4-38E heatsink through a Bergquist Sil-Pad900S silicone insulation 
pad.  The silicone insulation pad has a thermal resistance-area product of 4.0 ̊ C-cm2/W.  
The heat sink is used with natural convection.  The heat sink characteristics are shown in 
Fig. 2; the plot in Fig. 2 indicates a sink-to-ambient thermal resistance Rth,SA = 10 ̊ C/W 
for dissipation levels below 8 W under natural convection. 

Figure 1 C3M0016120D SiC MOSFET characteristics 
© Cree, Inc. All rights reserved. This content is excluded from our Creative Commons license. 
For more information, see https://ocw.mit.edu/help/faq-fair-use/ 
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© Ohmite. All rights reserved. This 
content is excluded from our Creative 
Commons license. For more 
information, see 
https://ocw.mit.edu/help/faq-fair-use/ 

Figure 2 Ohmite R2V-CT4-38E TO-247 Heat Sink Characteristics.  The sink-to-ambient 
temperature rise vs. power dissipation under natural convection is shown in the curve 

referenced to the bottom and left axes. 

(a) The MOSFET dissipates Pdiss = 6 W, and the system is operated in an ambient 
temperature of 70 ̊ C.  Draw a thermal model for the system and indicate the numerical 
values of the model parameters. 

(b) What is the expected junction temperature Tj of the MOSFET under this operating 
condition? 
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(a) Model 

(b) Tj = 
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(Additional Work) 
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