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Name:  ______________________________________________________
PLEASE PRINT CLEARLY

ECE 205 Exam No. 3 PM (100pts. - 25% of the final grade)

General Remarks
This exam is limited open notes. You can have your textbook and up to 5 double-side letter-size pages of notes that are 
bound together.  Notes must not be exchanged during exam.  No other books, computer, or cell phones.  Standardized test-
approved calculators are OK.  Do not use the exam back side without authorization as it may not be graded.  

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

Question 1A (10pts.)
Write a piece of code that does certain operations on the given variable uint8_t data; so that certain 
bits are set off, on, and shifted as indicated by the following diagram.  Dn indicates the value of the n-
th bit in the original state data where D0 is the least significant bit.  Correct solution that requires 
only one formula without temporary variables or if-else statements will receive full credit.  
Using arithmetic operations like * / + - may also produce the result but will not receive any credit. 

before Old D7 Old D6 Old D5 Old D4 Old D3 Old D2 Old D1 Old D0

after 1 Old D6 0 1 0 1 Old D1 0

data = ____________________________________________________________________________ ;

Question 2A (10pts.)

In the case of an 8-bit Atmega family microcontroller:

A. How can one check using polling and accessing an SFR if a character has been received?

B. What one needs to check before scheduling a character to be transmitted using UART?

Answer A:

Ex □ Vg □ Ok □ Ge □ No □

Answer B:

Ex  Vg  Ok  Ge  No □ □ □ □ □
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Question 2B (10pts.)
Draw a timing diagram for the UART transmission of two   bytes,   the second one following 
immediately the first one.  Indicate start, data, and stop bits.  The transmission parameters are: 8 
data bits, no parity check, and 2 stop bits. The data sequence is 3016, 3116.

Question 2C (10pts.)
A GPS system transmit its status to a microcontroller over an UART.  Each message is sent as an 80-
character string on the beginning of each second.  Each character has an ASCII value not grater than 
127.  What should be the time adjustment in milliseconds if we want to utilize the end of the 
transmitted data to maintain and synchronize time in our embedded application.  Assume the 
transmission 38,400 bps, 8-bit transmission, 1 start bit, 2 stop bits, no parity, and no flow control?  
Show your work to get full credit.  Please round your answer to two decimal places.

Answer: __________ ms. 

Question 3A (10pts.)
In the case of an 8-bit Atmega family microcontroller: 

Explain briefly the reason for the existence of the prescaler for the A/D converter.  In other words, 
why that element is essential in the operation of ADC?

Ex  Vg  Ok  Ge  No □ □ □ □ □
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Question 3B (10pts.)
A. What is the resolution in millivolts (mV) of a 12-bit A/D converter that uses 1.0V reference 

voltage?  Show your work.

B. The A/D converter described above is connected to a microphone that produces signal of the 
level of 10mV peak-peak.  What is the relative resolution (in %) of the sampled signal?  Show 
your work.

Answer A: __________ mV. Answer B: __________ %.

Question 3C (10pts.)
Provide a fragment of code that implements a formula that maps an output of an A/D converter to a 
value that controls a PWM signal.  The A/D converter is a 10-bit converter with left-aligned output.  
Its reference voltage is 5V.  The range of the input signal is 0V to 5V.  The PWM generator counts 
from 0 to 511.  
0V input shall correspond to the PWM of 5%.  5V input shall correspond to the PWM of 10%.

volatile uint16_t pwm_rate;  // 0..511 – update this to change PWM rate

…

uint16_t adcbits = getADC(); // the 10-bit A/D result is left aligned

pwm_rate = ______________________________________________________________________ ;

Question 4A (10pts.)
Consider I2C that is also called TWI.  
Name the signal lines of TWI bus.  Specify if a line is bidirectional or one way (which direction?)

Ex  Vg  Ok  Ge  No □ □ □ □ □
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Question 4B (10pts.)
I2C or TWI can be used to communicate with multiple devices.  Describe briefly the 
mechanism used to select which device is to respond.

Ex  Vg  Ok  Ge  No □ □ □ □ □
Question 4C (10pts.)
What kind of communication is used by WS8212B programmable LEDs also called 
Neopixels?  Circle the best answer:

UART      SPI      I2C/TWI      1-WIRE      proprietary
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