
Digital Design Review Lab 

1) An analog voltage is in the range of 0–5 V. If it can be measured with an accuracy of ±50 mV, at most 
how many bits of information does it convey? 

2) A classroom has an old clock on the wall whose minute hand broke off. 

(a) If you can read the hour hand to the nearest 15 minutes, how many bits of information does 
the clock convey about the time? 

(b) If you know whether it is before or after noon, how many additional bits of information do 
you know about the time? 

 

3) How many different numbers can be represented with 16 bits? 

4) What is the largest unsigned 32-bit binary number? 

5) What is the largest 16-bit binary number that can be represented with 

(a) unsigned numbers? 

(b) two’s complement numbers? 

(c) sign/magnitude numbers? 

 

6) Convert the following unsigned binary numbers to decimal. Show your work. 

(a) 11102 

(b) 1001002 

(c) 110101112 

(d) 0111010101001002 

 

7) Repeat Exercise 6, but convert to hexadecimal. 

 

8) Repeat Exercise 6, but assume they are 2’s complement numbers and convert to decimal. 

 

9) Perform the following additions of unsigned binary numbers. Indicate whether or not the sum 
overflows a 4-bit result. 

(a) 10012 + 01002 

(b) 11012 + 10112  



10) Draw the symbol, Boolean equation, and truth table for 

(a) a three-input OR gate 

(b) a three-input exclusive OR (XOR) gate 

(c) a four-input XNOR gate 

 

 

 

11) Simplify the following Boolean equation. Sketch a reasonably simple combinational circuit 
implementing the simplified equation. 

𝑌𝑌 = 𝐵𝐵𝐵𝐵 + 𝐴𝐴 �𝐵𝐵�  𝐵𝐵̅ + 𝐵𝐵 𝐵𝐵̅  

 

 

 

 

12) Draw a state machine that can detect when it has received the serial input sequence 01010.  

 

 

 

 

13) A priority encoder has 2 N inputs. It produces an N-bit binary output indicating the most significant 
bit of the input that is TRUE, or 0 if none of the inputs are TRUE. It also produces an output NONE that is 
TRUE if none of the inputs are TRUE. Design an eight-input priority encoder with inputs A 7:0 and 
outputs Y 2.0 and NONE. For example, if the input is 00100000, the output Y should be 101 and NONE 
should be 0. Give a simplified Boolean equation for each output, and sketch a schematic. 


