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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: ____ 
DL – exam difficulty level (adjustment), ERR – exam errors, PTS – exam points. 

Question 1-2 (20pts.) 
The following problems utilize C90 or C99 standard C with 8051 extensions available in SDCC compiler 3.60. 

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

The function below cannot be called from outside of the current file. 

It does accept one ASCII character and returns nothing. 

 

__________   __________   LocalFunction(   __________ C   )   __________  {  

Declare a variable CNT that could hold a number between 0 and 1024 and 

initialize it to 0. Then its value is retained between Fn calls: 

 

__________ __________ __________ CNT __________ __________ __________ ; 

Declare a global array ARR of ASCII characters stored in XRAM that can hold a 

string up to 1023 printable characters not including ‘\0’. 

The array is global but it is accessible onbly inside this function: 

 

__________ __________ __________ ARR __________ [ _____ ] __________ ; 

Complete the line below that appends the character C to the array as long as 

there is room for it and then terminates it with ‘\0’: 

 

if ( CNT < _____ ) { ARR[CNT++] = _____; ARR[CNT] = _____; }           } 

Question 3 (10pts.) 
Which pointer-based array variable corresponds to an explanation – circle the names of right variable or 

multiple variables: 

const int * const A;   const int * B;   int * const C;   int * D;   void * E 

pointer to an array which contents cannot be changed A   B   C   D   E 

pointer to an array which contents can be changed A   B   C   D   E 

pointer that cannot be redirected to a different array A   B   C   D   E 
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Question 4-5 (20pts.) 
Consider volatile uint8_t TEST; 

You need to set the three bits indicated by “0” and “1” to the corresponding values.  Their current state is 

unknown.  Do not change the value of any other bits that are denoted by “X”.  Fill in the blanks as needed. 

X X 1 X X 1 X 1 

 

TEST     = ____________TEST____________0x____________; 

 

X 0 X X X 0 0 X 

 

TEST     = ____________TEST____________0x____________; 

  

0 1 X 1 1 0 0 X 

 

TEST     = ____________TEST____________0x____________; 

 

Now wait until bits denoted by “B3 B2 B1” change from “1 0 1” to something else 

X X X X B3 B2 B1 1 

 

______ ( TEST  ___ ___ 0x____ ___ ___ ___ _____ ) _____; 

Question 6-7 (20pts.) 
If the SYSCLK runs at 4,096,000 Hz and an 8-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 16384 32768 65536 */ 

The minimum interrupt rate is __________ Hz (5pts) for RCAP = __________ . 

When redesigning the interrupt to run at 5,000 Hz the RCAP is __________ , 

which makes the actual interrupt frequency of __________ Hz. 
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Question 8 (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 9-10 (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 5μs+ delay loop.  3. _________________________________ 

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


