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Objectives 

• Gain further experience designing digital systems; 
• Gain further experience in using Xilinx FPGA schematic driven entry tools; 
• Refine your  

- Design and functional partitioning strategies; 
- Testing approach; 
- Debugging skills. 

 
References 

• This handout 
• Xilinx documents on the class web page 

- Schematic entry using Xilinx tools tutorial 
- Xilinx schematic library reference manual for ISE 14.7 
- Constraints file 

 
Lab Components Required 

• Linux computer with Xilinx software; 
• FPGA boards with download and power cables; 
• Instruments as necessary. 

 
Design Flow 

• Design a circuit per the problem definition below 
o Confirm your understanding of the problem and partition the design into subsystems; 
o Create a block diagram; 
o Create a fully documented state diagram; 
o Create logic functions for the next-state and output logic; 
o From the Xilinx library, find components and understand their operation. 

• Enter your schematic design using the Xilinx schematic editor; 
• Synthesize and implement in the FPGA (place, route, and create a bit-map file); 
• Download the bit-map file to the FPGA board; 
• Test, debug, and reiterate as needed. 

 
Problem Definition 

A timer is needed to measure the time between a first and second pressing of a push button activated by a 
person’s finger. Time is to be counted in 100ths of seconds up to 99 seconds. Switch bounce occurring in the 
first 10 milliseconds after the button is pressed should be ignored. If the time between first button press and 
second button press is equal to or greater than 5 seconds, the error light (LED16) should come on and 
remain on until the reset button is pressed. When a proper time interval has been measured, i.e. one that is 
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less than 5 seconds, the number of 10ths of a second will be displayed using 8 LEDs in BCD (binary coded 
decimal) notation. Pressing reset will initiate a new measurement. 
 

Input/Output Requirements 
• sw8 will be the button that the user presses twice; 
• sw16 will be the reset switch; 
• led3 down to led0 will be the right-hand digit of the measured time; 
• led7 down to led4 will be the left-hand digit of the measured time; 
• led16 will be the error light indicating more than 5 seconds between presses of sw8; 
• A 50 MHz clock oscillator is available on pin T9 on the WWU spartan6 boards and named mclk in the 

constraints file. 
 
Notes 

• Refer to the constraints file on the course web page that indicates what the input/output pin names are 
and enter these accordingly on your schematic. 

• The Xilinx library for schematic driven design contains D flip-flops, D latches, counters, many types of 
AND, OR, NAND, NOR, XOR gates with various numbers of inputs, 2:1 mux, 4:1 mux, 8:1 mux, 2:4 
decoder, 3:8 decoder, etc. 

 
Approach 
Create a block diagram showing the functional blocks you believe will be needed (functional blocks could 
include state machines, counters, clock generators, displays, etc.). After creating a block diagram, if a state 
machine is needed, design the next-state logic for that state machine. 
 
To Turn In 
By Friday, October 25, a team created short report containing: 

• Abstract; 
• Block diagram; 
• Schematic print-out from Xilinx (if printer is working); 
• Summary statement giving results achieved, discussion of any problems encountered, and anything else 

you wish to include; 
• Note – each person needs to turn in a report but you may copy the needed information from your lab 

partner. 
 


