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Name:  __________________ 
PLEASE PRINT CLEARLY 

EE RTOS Exam No. 1 (100pts.) 

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: __ PPTS: __ PGR: __ 
DL – exam difficulty level (adjustment), ERR – exam errors, PTS – exam points, PPTS – projected points, PGR – projected grade. 

Question 1 (10pts.) 

The following statements relate to C language that is close to ANSI standard but is implemented for 8-bit embedded system 

development (eg. Keil compiler or SDCC).  Please state whether each of the following statements is true or false: 
 

In C one can return more than one variable from a function  

by passing one structure by pointer false  /  true 

 

In C one can pass a structure by value to a function false  /  true 

 

In C one can pass several variables by reference to a function 

by using & in the function prototype false  /  true 

 

In C one can pass several variables by pointer to a function 

By using * in the function prototype false  /  true 

 

In C one can pass an array by pointer to a function false  /  true 

Question 2 (10pts.) 

Again Keil/SDCC specific question: Please explain briefly what a universal pointer is. (4pts) 

 

 

 

 

 

 

How many bytes a universal pointer in 8051 environment has? (2pts)  - _____ bytes 

 

Circle universal pointer or pointers among the following pointer declarations: (4pts) 
 

data void* p1 code void* p2 xdata void* p3 void* p4 

 

data char* p5 code char* p6 xdata char* p7 char* p8 

Question 3 (10pts.) 

Please explain briefly why one would declare a static variable inside a function.  

Hints: Can it be replaced by a global variable if the program is rewritten? What is the main advantage of such variable? 
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Question 4 (10pts.) 

 
For the given variable data please write a C language instruction or sequence of instructions that sets its bit4 to 0 and bit3 to 1 

regardless from their original values and at the same time preserves all other bit values. 
 

 

 

 

 

Question 5 (10pts.) 

If the internal_clock runs at 65536000 and a 16-bit timer counts up using internal_clock/10 triggering and interrupt at each 

overflow then what are the minimum and maximum interrupt rate that can programmed by using different reload values. 

Please show your calculations: 
 

Minimum interrupt rate is __________ Hz 

 

 

Maximum interrupt rate is __________ Hz (theorietical, not always practical) 

 

Show your work: 

 

 

 

 

 

Question 6 (10pts.) 

Please circle the binary file that is the result of the compilation using Silicon Labs IDE. You were asked to submit one like 

that in your homework 3. 
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Question 7 (30pts.=10x3pts.) 

Please code the following procedure that switches SYSCLK back to IOSC (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. 

 
1. Select the oscillator Divider to 1  

(IFCN[2:0]=111).. 

2. Select SYSCLK to be driven by the IOSC/1. 

3. Reset the clock multiplier by writing 0x00 to 

CLKMUL. 

4. Select IOSC as the input to the clock multiplier. 

5. Select the multiplier output scaling so that its 

output is scaled by 2/3. 

6. Enable the multiplier (MULEN) 

7. Do a simple software delay loop 256 times 

which hopefully would last more than 5us. 

8. Set MULINIT to 1. 

9. Wait in a loop until MULRDY==1. 

10. Select SYSCLK to be driven from Clock 

Multiplier. 

 
Place your code for the inside of the clock configuration function below: 

 


