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 Estimated Work Hours Point Scale 
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3: Complete 
2: Incomplete 
1: Minor effort 
0: Not submitted 
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 Overall Weight 

LAB ASSISTANT     Total In-Lab 

 

# Demonstration Wt Pts Late Score Lab Asst Signature Date 

2 Circuit demo 3      

3 Circuit demo 3      

5 Circuit demo 3      

Score 

NA 

GRADER  Weeks Total 

Total 
score is 
In-lab 

score plus 
grading 
score 

Total 

 

# Attachments Wt Pts Score 

1 VHDL source, test bench, and simulation 2   

2 VHDL source, test bench, and simulation 3   

3 VHDL source, test bench, and simulation 3   

4 VHDL source, test bench  and simulation 3   

5 VHDL source, test bench  and simulation 3   

late Grading Score Score 

   
 

 
 
 
Problem 1. Create a VHDL source file for a circuit that behaves according to the requirements 

shown by the K-map below. Simulate the circuit using a VHDL test bench, and print 
and submit the VHDL source files and the simulation output. 

 
 
 
 
 
 
 
 
 

 
 
 
 
 



Lab Project #6: Combinational Circuit Blocks 
 

 

 
Problem 2. Design and implement mux/de-mux circuit using the Xilinx tools and the Digilent board 

that can communicate 8 data signals using only 4 wires. Use three slide switch inputs 
to select the data channel, four buttons to form the eight required data channel inputs, 
and 8 LEDs to show the output. The eight inputs are formed from the four buttons as 
follows: I0 = BTN1; I1 = BTN2; I2 = BTN3; I3 = BTN4; I4 = BTN1 and BTN2; I5 = BTN2 
and BTN3; I6 = BTN3 and BTN4; and I7 = BTN4 and BTN1. After the circuit design is 
complete, simulate the circuit, download it to the Digilent board, and demonstrate it to 
the lab assistant. Print and submit the source and simulation files. 

 
Problem 3. Design and implement a “bin2hex” seven-segment decoder circuit that can drive a 

single digit on the 4-digit 7sd device on the Digilent board. Your decoder should 
display the decimal digits 0-9 for bit patterns 0000-1001, and A-F for bit patterns 1010-
1111 (you will need to get a little bit creative to show all the hex digits – think about 
lower-case letters). Use four slide switches as inputs to select the pattern to be 
displayed. Recall you will need to drive the anode signal of the digit you wish to use to 
GND (you can drive the others to Vdd to ensure they are off – note that if you drive all 
anode signals to GND, then all four digits will show the same pattern). Demonstrate 
your circuit to the lab assistant, and print and submit the VHDL source files. (Note: The 
circuits for parts a and b can both be loaded into the board at the same time, if you 
wish). 

 
Problem 4. Use the Xilinx tools to define and simulate a 8-3 priority encoder with Enable In, 

Enable Out, and Group Signal. Submit your source and simulation files. 

 
Problem 5. Use the Xilinx tools to define and simulate an 8-bit shifter in VHDL that can shift or 

rotate left or right by 0, 1, 2, or 3 bit positions. Implement this circuit in the Digilent 
board, Use the 8 slide switches as inputs to the shifter, and 8 LEDs as outputs from 
the shifter. Use the pushbuttons to control the functions of the shifter. Demonstrate 
your circuit to the lab assistant, and print and submit your source and simulation files. 

 
  
 


