LAB5		(DE1 version)	

Associated Files: DE1.qsf, and CH4_DE1.qar

Exercise#1 (Stopwatch)
· Create a new project called “Stopwatch” under “lab05”.
· Copy the “Stopwatch.vhd” from CH4_DE1_restored and use it as the top-level entity file for the new project. Remember to also copy all necessary VHDL files such as: “sevenseg.vhd”, “debounce.vhd”, “Clock_Gen.vhd”, “BCD_Counter.vhd” and “Controller.vhd”.
· Import ping assignments, compile and program DE1 board.
· This stopwatch is described in the textbook Chapter 4.3. Verify that the functions are correct.
· Make sure that the version 1 is uncommented for this step. Record the hardware usage numbers in the lab report.
· Comment out version 1 and uncomment version 2 design in the “stopwatch.vhd”. Re-compile and then re-program the DE1 board. Verify that version 2 works exactly like version 1. Record the hardware usage numbers in the lab report.

Assignment (Pedometer)
A pedometer is a device that counts steps a person takes. The classical pedometer requires user to click a button with each step taken. We may emulate this using the pushbutton, e.g. KEY(3). For this assignment, the design will tally how many clicks, or KEY(3) hits, within 10 seconds. 
· Create a new project called “Pedometer” for this assignment under “lab05”.
· The specifications:
· After system or power-up reset, LEDG(0) is on indicating that that system is ready. When the user first presses KEY(3), turn off LEDG(0) and turn on LEDR(0) indicating that the tallying process is in progress, also start counting toward 10 seconds.
· Each hit is defined as the KEY(3) is pressed and then released. The tally is shown in real-time on the four 7-segment displays in decimal.
· The tally stops when the 10 seconds duration is expired. At this time, turn on LEDG(0) and turn off LEDR(0).
· When the 10 seconds duration has expired, the user will tend to continue hitting KEY(3), and therefore, we cannot go back to the beginning yet. Wait for the user to hit KEY(2) (either on press or on release) to return to the earlier state to wait for the first press of KEY(3) again.
· Draw a functional block diagram. You may begin with a simplified diagram and refine it later.
· Draw a state diagram or a flowchart for your main FSM. 
· Include the VHDL files of your main FSM design.
· Record the hardware usage numbers and include those in the lab report.
· HINT1: This design does not require the “100Hz” clock generator from the “stopwatch” example but does require the “timer” (modify it from 2-second to 10-second duration) from previous lab for “Problem 5” in textbook Chapter 4.
· HINT2: How to make “BCD_counter” count only once each time: (a) “BCD_counter” and the “controller” should run on the same clock; and (b) the “controller” makes “enable” = ‘1’ only for one clock cycle each time. 

LAB5 Report						Name: ________________
																					Name: ________________

From Exercise#2:
1. What were the hardware numbers on the compilation report summary for version 1?
		Total logic elements				___________ / 18,752  (_______ %)
			Total combinational functions	___________ / 18,752  (_______ %)
			Dedicated logic registers		___________ / 18,752  (_______ %)

2. What were the hardware numbers on the compilation report summary for version 2?
		Total logic elements				___________ / 18,752  (_______ %)
			Total combinational functions	___________ / 18,752  (_______ %)
			Dedicated logic registers		___________ / 18,752  (_______ %)


From Assignment:
1. Attach the functional block diagram.
2. Attach the state diagram or flowchart of your main FSM.
3. Attached the VHDL codes of your main FSM.
4. What were the hardware numbers on the compilation report summary?
		Total logic elements				___________ / 18,752  (_______ %)
			Total combinational functions	___________ / 18,752  (_______ %)
			Dedicated logic registers		___________ / 18,752  (_______ %)




Grade: _____________


Assignment Verified by: ____________________________________	
1

