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Name:  __________
TYPE YOUR NAME ABOVE

ECE RTOS Exam No. 1 (100pts.) – 25% of the final grade
General Remarks
This exam is take home.  You can use your notes, books, and any existing Web-based resources. You must not ask other people to help you solve the 
problems or post the questions on an Internet forum for discussion.  Please fill in your answers in the areas that are marked as highlighted in yellow and 
expand them as needed. In the case of multiple-choice questions, erase all incorrect responses.  Please return your exam online as a file attachment 
answer to a single question quiz in the Tests & Quizzes section.  You can submit your answers only once.  If you miss the deadline of 60 minutes or the 
end of the exam time slot, whatever comes first, then the submission on Canvas will close. In that case, email this test to the instructor and accept a 2 
point late submission penalty for each additional hour started. 

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

EMAIL? ___ ⌈additional hours⌉: ___

Question 1-2 (20pts.)
The following statements relate to C99 standard of C language. 
Please state whether each of the following statements is true or false:

A variable can be declared as extern in all places 
in the source code of a project false  /  true

A shared global variable to be accessed in several
files can be declared as static false  /  true

A variable that is used only inside an interrupt
handler function must be declared as volatile false  /  true

A global variable can be declared inside a .H header
file without an extern modifier false  /  true

A global variable can be declared inside a .C source
file without an extern modifier false  /  true

Two global variable declared with the same name can be 
declared as static in two different .C source files false  /  true

Two global variable declared with the same name 
can be declared as not static in two different .C files false  /  true

A function can be declared as “static” false  /  true

A function prototype can be declared in a .H header file  false  /  true

A function prototype can be declared in a .C source file  false  /  true

A function can be implemented in a .H header file  false  /  true

A function can be implemented in a .C source file  false  /  true

An inline function can be implemented in a .H header file  false  /  true

An inline function can be implemented in a .C source file  false  /  true

A macro definition (#define) can be defined in a C file   false  /  true



ECE-RTOS (471/571) Spring 2020 - Exam No. 1 Instructor: Dr. Malinowski 2 of 3

Question 3 (10pts.)
Assume a timer similar to those used in STM32 but with lesser numbers of bits than a typical STM32 counter. 
Also assume that the counter uses a 64MHz SYSCLK as the source for counting, has a 4-bit prescaler counter, and
a 10-bit main counter. (If you don’t have a calculator assume that 210 ==1000) Provide the following information:

The maximum value for the prescaler divider: __________

The maximum value for the main counter period: __________

The minimum timer interrupt frequency: __________ Hz

Question 4 (10pts.)
Now assume that you are using STM32F7XX Timer2 with a 72MHz SYSCLK as a source, a 16-bit prescaler, and a 
32-bit main counter. You need to set up a 500Hz interrupt. What would be the settings of your choice:

The value for the prescaler divider: __________

The value for the main counter period: __________

Question 5-6 (20pts.)
Now you need to configure that timer in STM32CubeMX. Indicate the locations of settings that need to be 
altered from their default values and the values that need to be entered or selected:
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Question 7-8 (20pts.)
Write a code fragment that blinks our board green LED three times: ON for 200 ms and off for 100 ms.  Similar 

code is utilized inside the forever main loop in the water pitcher homework assignment.  

(Requested outline: set up a loop, switch the LED on, wait, swith the LED off, wait.)

for ( ______________ ; _________ ; _________ ) {

    ____________________________ (______________, ______________, ______________);

    ____________________________ ( ______________ ) ;

    ____________________________ (______________, ______________, ______________);

    ____________________________ ( ______________ ) ;
}

Question 9 (10pts.)
Complete the blanks in the code that demonstrates the feature of toggling a LED

uint8_t old = getButton();
uint8_t led = 0; setLED(led);
while ( 1 ) {
    uint8_t but = _____________ ;

    if ( old _____ but ) {

        if ( but == ___ ) { __________ = ! __________ ; setLED(led); }

        __________ = __________ ;
    }
}

Question 10 (10pts.)
Complete the blanks that implement the scaling of right-aligned 10-bit ADC channel value to be fit into one byte

variable (values 0-255) and transmit its value using UART2 to another board.

    /* USER CODE BEGIN 3 */

HAL_ADC_Start(&hadc1);
HAL_ADC_PollForConversion(&hadc1, 10);
uint32_t adc_raw = HAL_ADC_GetValue(&hadc1);

uint8_t  adc_scaled = ____________________________;                      // 5p

      HAL_UART_Transmit(_________, &adc_scaled, __________, 1);                // 2.5p+2.5p
...
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