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ECE 363 QUIZ 4 (F19)    NAME:__________________________ 

2 problems for 20 pts 

Problem 1: BJT Switch 
 
A microcontroller with 5V logic output operates a Darlington switch for a 

heating element (i.e. a resistor) rated at 24V @ 50W. 

(a) Choose the appropriate 5% value for RB under typical Q1 conditions. 

(b) Assuming worst-case Q1 conditions, would a 15 °C/W heat sink be 

adequate for Q1?  
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Problem 2: MOSFET Switch 
 
Consider a power MOSFET for the same type of heating element (rated at 24V @ 

50W). The control comes from a logic level shifter producing 0 to 10V logic.  

(a) Compute the load voltage and load power dissipation under typical Q1 

conditions. 

(b) Assuming worst-case Q2 conditions, does Q2 need a heat sink?  
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