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HW/LAB 02. Due in lab to TA by Friday Sept 28" and Friday Oct 5™.

@ Please make sure to follow the laboratory tutorial before you attempt this
V' exercise.

For the following laboratory exercises, please make sure to report (1) the total logic and
routing resources utilized by your cirgui2) your source code arfat screen capturef

your schematic (3) a screen capture for the diplan after fitting (3) functional
simulation waveformsand (4) timing simulation waveforms.

1. (Due Friday Sept 2% Create a reconfigurable circuit that takes as input a
unsigned5-bit binary number (specified using tliest 5 switches of the DE2
board) and outputs the equivalent decimal number o5thié number on the first
two 7-segment displaysTry to make your desigeonsums the least area as
measured by the number of LEs.

2. (Due Friday Oct %) Create a reconfigurable circuit that takes gsuis two
unsigned5-bit binary numbers (specified using the first 10 switches of the DE2
board), and the operation code (specified using two switches) and outputs the
result of the operation on the first twoségment displays. The required
operations areaddtion, suliraction multiplication, andbitwise ot Synthesize the
circuit using the default synthesis options, and synthesis it again after disabling
the use of internal multipliers. Report tldference in number oflogic and
routing resourcewsed and include the screen of the floorplans from both
synthesis optiond\ote that this is only a-bit multiplier; it is expected that the
difference will increase as a function of the number of multiplication (hiigit:
check page %1 of the Quartus Il mailifor the synthesis optiohs

3. (Due Friday Oct "3) Design a light blinker that flashes a red LE®When first
programmedthe LED should have a period of 0.5 second (oe.,for 0.25
secondsoff for 0.25seondg. Every time the user presses the fifstebkey, the
period should beloubled.(Hint: You will have to build a timer that uses the
available 50 Mhz clock sign&b create the required peripd

Please make sure to import the pin assignment fro@EZpin assignment file (csv)
file that isavaiable at the class web site. The names of various input/output signals are
given in the figure below.




HEXO0[6:0] |

e o | LEDGIO]

HEX7[6:0]

LEDR[0] LEDG(E]

LEDR[17]

Helpful Tips:

1. To access the floorplan, choose ToolChip Planner

2. To access the resource utilization, choose Processi@gmpilation Report

3. The Quartus tool has an extensive library of-gesigned megafunctions that
implement many functions (e.g., decoders, counters, registers, comparators,
ROMs, etc). You should use these megafunctions whenever possible. You can
access the library by clickinge Osymbol toolO in the tool bar.



