2010 R&E: Computer System Education & Research

Lab 1. Getting Started with DE2 and Quartus-II

In this lab, we are going to design a simple XOR gate with Quartus-II and download it to DE2 board.
There are 2 ways to design the XOR gate: Schematic-based design and HDL-based design. The XOR
gate will take inputs from KEYO0 and KEY'1 in DE2 board and display the output LEDRO (red LED 0)

1. Schematic-based design

1. Create a new project.

2. Change to the directory where you want to put your project and put your project name of your choice.
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3. Skip the “Add Files” and choose the FPGA device (Cyclone II EP2C35F672C6) as follows

New Project Wizard: Add Files [page 2 of 5]

Select the design files wou want ta include in the project. Click Add Al to add all degign files in the
project directory to the project. Nate: you can always add design files to the project later.
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4. Skip the “EDA Tool Settings” and click on “Finish”

New Project Wizard: EDA Tool Settings [page 4 of 5] New Project Wizard: Summary [page 5 of 5] ['5__(|

Specify the other EDA tools - in addition ta the Quartuz || software - used with the project ‘when you click Finish, the project will be created with the following settings:

Project directory:

Do St iallcess C:/Documents and Settings/user/by
Taol name: Project name: y_kor
Top-level design entity: my_Kor
- Nurnber of files added: 1]
Nurmber of user libraries added: 0
Simulation Dev:e alssignments' S
amily name: yelone
Toaliane: | <hone> =l Device: EP2C3EF672C6
\ | ED& tools:
r Design enty/synthesis: <Mones
Sirnulation: <More
Timing Analyzis Timing analysis: <Mones

Toal name: ‘<None> Operating conditions:

Core voltage: 1.2

Ll Lo

Junction temperature range:  0-85 2

-

< Back Meat > Firish Cancel < Back Cancel

5. File > New
6. Choose “Block Diagram/Schematic File”
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7. Click on “Symbol Tool”, expand by clicking “+”, and select “xor”
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8. “File” - “Save As”, put “my_xor” in the File name, and click on “Save”
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9. Click on “Symbol Tool” and select “input
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10. Instantiate the input pin two times and name it to “KEY[1]” and “KEY[0]”
e Note that KEY[1] and KEY[0] are the names that the DE2 board uses to connect to push
button keys. Thus, if you use the same names, you don’t have to separately assign it to the
FPGA pins later on.
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11. Instantiate the output pin and name it to “LEDR[0]”
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12. Connect the input pins to the xor gate inputs and the xor output to the output pin
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13. “Assignments” - “ Import Assignments” and import the excel file linked on the class web

o The excel file (DE2 pin_assignments) contains pin assignment mapping
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14. Ok. We are done with the design. Now double-click on “Compile Design” in the Tasks pane
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15. Download your design (my_xor) to the Cyclone-II FPGA on DE2 board by clicking on “Programmer”
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16. Click on “Start”. Now test your XOR by pushing the keys on the DE2 board.

File

&, Hardware Setup...| | USEBlaster [USE-0]

™ Enable real-time ISP to allow background programming [for MAX || devices)

Edit Processing Tools Window

Mode: LITAG ~ | Progess:

Wi Start | File

| Device

| Checksum

| Usercode

Program/

Configure ety

heck

Blarik-
Ll

E=amine

Se

ry_wor.zof

EE
b Auto Detect
EE
2 Add File...
B
EE
[ Add Device...
£ |
[ Joewn

|~

For Help, press F1

EPZ2C3I5FET2

O02Fa443

FFFFFFFF

O

|




2. HDL-Based Design

1. Follow the same steps from step 1 to step 4 as in Schematic-based design.

“my_xor_hdl” as shown below.

But in this case, we create another directory called “Labl_hdl” and put the project name to
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4. Copy the following code as shown below.

module my xor_hdl (input [1:0] KEY,
output [0:0] LEDR);

assign LEDR[0] = KEY[1]~ KEY[O];

endmodule

5. “File” - “Save”, put “my_xor_hdl” in the File name, and click on “Save”
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6. Follow the same steps from the step 13 to the end in Schematic-based design




