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Name:  _________________________ 
SIGN IMMEDIATELY, PLEASE PRINT CLEARLY 

ECE RTOS Exam No. 1 (100pts.) – 25% 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 1-2 (20pts.) 
The following problems utilize C90 or C99 standard C with extensions available in SDCC compiler 2.80 or 3.00. 

Fill in the blanks to declare language constructs as requested. Not all blanks may have to be filled. 

Implement the interrupt handler for interrupt #14 

 

__________   ISR14(   __________   )   __________   {  

    Declare a local variable A that could hold a number between 0 and 160 

    and initialize it to 0: 

 

    ____________________ A ____________________ ; 

    Declare a variable B that could hold a number between -100 and 100 

    that could hold a value between function calls and initialize it to 100: 

 

    ____________________ B ____________________ ; 

    Declare an array C of 40 characters that is stored in external RAM; 

 

    ____________________ C ____________________ ; 

… contents of the interrupt handler are here … 

    ____________________ ; 

} 

Question 3 (10pts.) 
Declare a pointer variable VAR that is located in the internal RAM memory space and points to information that 

is always in external RAM memory.  Because of speed consideration the pointer cannot use UNIVERSAL POINTER 

technology.  The pointer value can be altered and the information pointed to also can be altered.  Not all blanks 

may need to be filled. 

 

__________  __________  unsigned char * __________  __________ VAR; 
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Question 4-5 (20pts.) 
Consider volatile unsigned char TEST; 

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. 

1 X X X X X X 1 

TEST     = TEST ___ ___ 0x____; 

Now 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. 

X 0 X X X X 0 X 

TEST     = TEST ___ ___ 0x____; 

Now you need to wait until bits denoted by “B” are changed to 10 by an interrupt service routine.  The values of 

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

X X B B X X X X 

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

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

called EXTRACTED: 

X N N N X X X X 

Copy to 

0 0 0 0 0 N N N 

EXTRACTED = ( TEST ___ ___ ) ___ 0x___ ; 

Question 6-7 (15pts.) 
If the SYSCLK runs at 4,096,000 Hz and a 10-bit timer counts up using SYSCLK/4 triggering an interrupt at each 

overflow then what is the minimum interrupt rate that can programmed by using different reload values.  The 

counter counts up until overflow and then reloads state from RCAP.  /* Hint: 1 2 4 8 16 32 64 128 256 512 1024 

2048 4096 8192 */ 

Minimum interrupt rate is __________ Hz (5pts)    // show your equation(s) 

 

 

When counting up and trigering an interrupt at 8,000 Hz 

the RCAP register value is __________ (5pts)      // show your equation(s) 

 

When using that RCAP value, is the interrupt exactly at 8,000 Hz?    Y / N 
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Question 7-8 (15pts.) 
In the very first program that toggles several LEDs 

which timer(s) did you use? (mark all that apply) 0  1  2  3  4  none 

 

In the program that switches among different CPU speeds 

which timer(s) did you use? (mark all that apply) 0  1  2  3  4  none 

 

In the program that switches among different CPU speeds 

how many LEDs were used 0  1  2  3  4  none 

 

In the program that monitors use of a water pitcher filter 

how many buttons were used 0  1  2  3  4  none 

 

In the program that controls PWM from incoming serial transmission 

how many buttons were used 0  1  2  3  4  none 

Question 9-10 (20pts.) 
The following function is responsible for receiving one packet of periodic transmission using UART similar to but 

not necessarily identical with one in homework 5. The sequence of values of received bytes is as follows: 255, 

three bytes of data followed by XOR-based checksum. The program waits until the sequence start value of 255 is 

received.  Then the received data bytes are stored in the array arr excluding the start byte and checksum. The 

function returns 1 if the checksum was correct and 0 otherwise. Fill in the blanks. Not all blanks may be needed.  

 

unsigned char ReceiveHW5Data(unsigned char arr[3]) { 

    ________________ checksum; 

    ________ ( ________ UART_get() != ________ ) ________ ; 

    arr[0] = UART_get();  arr[1] = UART_get();  arr[2] = UART_get();  

    checksum = UART_get(); 

    if (255 ____________________________________________ ___ 0x00 ) 

          return(1);   // exit success 

    else  return(0);  // exit failure 

} 


