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Name:  _________________________ 
SIGN IMMEDIATELY; PLEASE PRINT CLEARLY 

ECE RTOS Exam No. 3 (100pts.) – 25% of the final grade 

General Remarks 
This exam is closed books, limited open 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.  Indicate any 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: ____ 
DL – exam difficulty level (adjustment), ERR – exam errors, PTS – exam points. 

Question 1-2 (20pts.) 
Consider the following piece of code that computes weighted average of values acquired from A/D converter in 

a form of an infinite response filter.  Due to the limitations of the embedded platform all global variables must 

take least possible amount of memory. Also, the floating point arithmetic library is not available. Additional 

information about the program requirements is provided in the form of comments along the code fragment. 

Complete the missing portions of the code. Although this is not a questions about MISRA coding practices 

following good practices such as MISRA will protect you from making mistakes. 

 

uint8_t getADC(); // Fn prototype to get ADC measurement, Valid range: 0-255 

__________ 2.5p weightedADC() { 

    __________ 2.5p  uint8_t  sum = 0; 

    sum = ______________________________10p ; // 𝑠𝑢𝑚 = 0.8 ∗ 𝑠𝑢𝑚 +  0.2 ∗ 𝑔𝑒𝑡𝐴𝐷𝐶() 

    __________ 2.5p result = 2400U * ( __________ 2.5p ) sum; 

    return( result ); 

} 

Question 3 (10pts.) 
Provide a few details about two recent homework assignments that utilized A/D  converter to implement similar 

functionality: Main-SuperLoop-based and FreeRTOS-based. Circle all that apply 

1. Utilized moving average of N recent samples: Main Super Loop FreeRTOS 

2. Utilized PWM generation: Main Super Loop FreeRTOS 

3. Utilized ADC complete interrupt directly in student code: Main Super Loop FreeRTOS 
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Question 4 (10pts.) 
What is the key advantage of starting the ADC conversion or synchronizing DAC output directly from timer 

overflow without even using a timer interrupt routine? 

 

 

 

 

 

Question 5 (10pts.) 
Why it is a bad idea to use certain 16-bit SFRs instead of corresponding two separate 8-bit SFR registers on 8-bit 

microcontrollers?  Hint: Consider setting up DAC that is output immediately, or reading a value from a running 

timer counter register. 

 

 

 

 

 

Question 6-7 (20pts.) 
Provide information about serial, USB, and CAN technologies. Circle all that apply: 

1. CAN bus: Pt-Pt     Star     Bus     Ring     Peer-Peer    Mstr/Slve 

2. USB: Pt-Pt     Star     Bus     Ring     Peer-Peer    Mstr/Slve 

3. RS422/485: Pt-Pt     Star     Bus     Ring     Peer-Peer    Mstr/Slve 

4. RS232: Pt-Pt     Star     Bus     Ring     Peer-Peer    Mstr/Slve 

Question 8 (10pts.) 
Consider MISRA Coding Standard Rule 1.2: “No Reliance shall be placed on undefined or unspecified behavior.” 

What is the meaning of the term “undefined or unspecified behavior?” Be brief to the point!  
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Question 9 (10pts.) 
Consider MISRA Coding Standard Rule 16.8 (required): All exit paths from a function with non-void return type 

shall have an explicit return statement with an expression. Explain it briefly and then provide examples. 

 

 

 

Short example of code conforming to this rule Short example of code breaking this rule 

 
 
 
 
 
 
 
 
 
 
 

 

Question 10 (10pts.) 
The figures below do not necessarily show correct set up for compiling the menu-based program example and 

uploading the binary code of Cygnal 80C51F411 Evaluation Kit Board (LCD Display Board).  

• Indicate which options need to be checked / activated in the connection set up (7p.) 

• Indicate the compiler options that forces the check if we are not running out of the external RAM (3p.) 

    


