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Name:  ________________________________________ 
SIGN IMMEDIATELY, PLEASE PRINT CLEARLY 

ECE RTOS Exam No. 1 (50pts.) – 15% of the final grade 

General Remarks 
This exam is closed books, open limited notes. Up to ¼-inch-thick office-clip-bonded paper-based notes are allowed.  Notes must be signed and must 
not be exchanged during the exam and may be collected with the exam. No computer, pads or cell phones.  Calculators approved for standardized tests 
are allowed.  Clearly indicate questions that you continue answering on the back.  Provide concise answer and to the point for maximum credit.  
Answers that are too long take too much time and may indicate that the author is unable to rank the importance of facts. 

DL: __ ERR: __ PTS: __ MPTS: __ MGR: __ 
DL – exam difficulty level (adjustment), ERR – exam errors, PTS – exam points, MPTS – total midterm points, MGR – total midterm grade. 

Question 1 (10pts.) 
Consider volatile unsigned char TEST; 

You need to set the two bits indicated by “0” to 0 (current state is unknown) without changing any other bits 

(indicated by “x”).  Fill in the blanks as needed. 

0 X X X X X X 0 

TEST     = TEST ___ ___ 0x____; 

Now you need to set the two bits indicated by “1” to 1 (current state is unknown) without changing any other 

bits (indicated by “x”).  Fill in the blanks as needed. 

X 1 X X X X 1 X 

TEST     = TEST ___ ___ 0x____; 

Question 2 (10pts.) 
Consider volatile unsigned char TEST; 

Now you need to wait until bits denoted by “BXB” are changed to 1X0 by an interrupt service routine.  The 

values of other bits indicated by “X” are not relevant and must not be altered.  

X X X X X B X B 

__________ ( ( TEST ___ 0x____ ) ____ 0x____ ) ; 

Now you need to copy the 3-bit unsigned number contained in the bits denoted by “F” into another variable 

called EXTRACTED into positions denoted by D. Set all remaining bits to 0: 

X X X F F F X X 

Copy to 

0 D D D 0 0 0 0 

EXTRACTED = ( TEST ___ ___ ) ___ 0x___ ; 
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Question 3 (10pts.) 
Digital ports on Silicon Labs 8051 can be set to Open Drain (OD) or Push-Pull (PP).  The output value may be set 

even if you use the port as input for reading.  Please answer the following questions about those digital ports: 

Bits of ports may be config. as input/output individualy false  /  true 

A port that is to be serving as input needs to be open drain / push pull 

A port that is to be serving as output needs to be  OD / depends / PP 

Output value for a port to be serving as input must be low / any / high 

Some ports may be rerouted to peripherals such as timers false / true 

Question 4-5 (20pts.) 

 

Please code the following procedure that switches SYSCLK back to IOSC/2 (in case it was not selected at the 

moment), preprograms the clock multiplier and switches SYSCLK to it. Assume that all SFRs and SBITs are 

declared using names as shown in the figure below, and the most significant bit is always shown to the left of 

each SFR.     Put your code here:

1. Enable the internal oscillator   1. _________________________________ 

2. Select the oscillator Divider to 2  2. _________________________________ 

3. Do a simple software  5us+ delay loop.  3. _________________________________ 

4. Select SYSCLK to be driven by the IOSC/2. 4. _________________________________ 


