ECE 574 Nexys 2 Board — Decoder Tutorial

Decoder Tutorial for Nexys 2 Board
(August 2008 for ISE version 10.1.02)

Note: you will need the Xilinx ISE Webpack installen your computer (or you can use the

department systems)

SelectFile -> New Project

Select name and project location (do not use a\pithspaces)

SelectHDL

ES New Project Wizard - Create New Project

Enter a name and location far the praject

Froject name: Project location

decoder | |E:\995?4\nexsys2\decoder | E]

Select the type of top-level source for the project

Toplevel source type:

N

< Back [ Mest > l [ Cancel ]

Carefully select family, device, package, etc tdahdahe FPGA on the Nexys 2 board:

ES New Project Wizard - Device Properties [g|

Select the device and design flow for the project

Froperty Mame Valus

Product Categony Al 1"
Family Spartan3k -
Device #C35500E w
Package FG320 v
St
Top-Level Source Type HOL

Spnthesis Tool #5T (WHDLAYerilog) w
Sirnulator ISE Sirmulatar [YHDLMerilog) w
Preferred Language WHOL w
Enable Enhanced Design Summary

Enable Mezzage Filtering ||

Dizplay Incremental beszages O

< Back ] I Nest » l [ Cancel

Click Next
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EE New Project Wizard - Create New Source

Create a new source

Mew Source...

Bemove

Source File Type

Creating a new zource to add ta the project iz optional. Dnly one new source can be created with the Mew Project YWWizard.
Additional sources can be created and added to the project by using the "Project->New Source’ command.

Existing sources can be added on the nest page.

< Back ] I Mest » l ’ Cancel

SelectNew Source
Select VHDL Module and provide a file name (decgder

X)

ES New Source Wizard - Select Source Type

4 IP [CORE Generatar & Architecture Wizard)
£+ Schematic

Yerilog Module File name:

4] Werilog Test Fisture

ig] WHDL Module decoder |
YWHOL Library Location:
WHDL Package

°] d |C:HeeE?#'me:-:sysE'xdemder | E]

U] WHOL Test Bench

Add ta project

< Back Mewt » l [ Cancel

Click Next
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Add ‘sw’ and ‘led’ as a 3-bit and 8-bit bus respeely:

E MNew Source Wizard - Define Module

Entity name ||:|E|:|:|l:ler |
Architecture name |Behaviu:ura| |
Paort Hame Direction Bus | MSE LSE ”

A i b
led out v
| in ]
in ]
in ]
if ]
if ]
i +[] _J
in ]
it v [ w
e [ ] [t ]
Click Next:

E= New Source Wizard - Summary.

Project Mavigator will create a new skeleton source with the following specifications:

Add ko Project; Yes

Source Directory: C:\eeb7 4\nexsvs2tdecader
Source Type: YHOL Module

Source Mame: decoder.vhd

Entity name: decoder

Architecture name: Behavioral

Port Definition:s:
g Buz 20 in
led Buz 70 ot

< Back ] I Finizh l [ Cancel

Click Finish.
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= E3

@ The directarsy

'Cilees 74 nexsys2decoder!

does not exist, Would vou like to create it?

| Yes | ’ Mo

SelectYes

ES New Project Wizard - Create New Source

Create a new source

Mew Source. ..

Source File Type

1 |[E——— YHDL Module

Creating a new source to add to the project iz optional. Only one new zource can be created with the New Project ‘wizard.
Additional sources can be created and added to the project by uzsing the "'Project->Mew Source' command.

Esizting sources can be added on the nest page.

< Back ] [ Mext = ] [ Cancel

Click Next
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ES New Project Wizard - Add Existing Sources

Add exsting sources

Saource File Copy to Project Add Source

Remove

Adding existing sources is optional. Additional sources can be added after the project iz created using the "Project-»Add
Source” o "Project-»4dd Copy of Source” commands.

< Back H Mest > ] ’ Cancel ]

Click Next

ES New Project Wizard - Project Summary

Project Mavigator will create a new praject with the following specifications:

FProject:
Project Name: decoder

|

Project Path: C:heeS574%ynexsysiidecoder
Top Lewel Source Type: HDL

Device:
Device Family: SpartandE
Device: ®3z500e
Package: for3z20
Speed: -4

3ynthesis Tool: E3T (VHDL/Veriloo
SJimulator: ISE Simulator (VHDL/Verilog) B
Preferred Language: VHDL

Enhanced Design J3wmmary: enabled
Message Filtering: disabled b

< Back H Einish ] ’ Cancel

Click Finish
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The Xilinx ISE window appears:

| e o Uate Leneraten: us £ 4G - 113143

Froject Propeities
Enable Enhanced Design Summan)
O Enable Message Fitering
O Display Incremental Messages
Enhansed Design Summary Cortents
Shaw Parttion Data
O Show Erars
O Show Warnings
O Show Faling Constraints
O Show Clock Repart

< | >
2! Processes =
whal's New in ISE Diesign Suite 10.1
Started : "Launching ISE Text Bditor to edit decoder.vhd
Started : "Launching Design Sumnary”.

<
Console | @ Enore | j\ Wwarings | @ TelShell | ffgg FindinFiles

ntcolt

Select the decoder.vhd tab or double-click on #moder source

A skeleton of your decoder VHDL source file is opdror editing:

¥ decoder.vhd
File Edit Yiew Window

HL XpRoad 000 Y EeLHHEER

1

= —-— Company:

< —— Engineer:

E

5 —— Create Date: 11:39:33 08/29/2008
& —— Design Name:

7 -- Hodule Hame: decoder - EBehavioral
= —-— Project Name:

9 —-— Target Devices:

10 -- Tool versions:

11 —-— Description:

1z el

13 —- Dependencies:

14 el

15 -- Revision:

16 -- Rewvision 0.01 - File Created

17 -- Additional Comments:

18 e

13

20 library IEEE;

&L use IEEE.STD_LOGIC 1164.ALL:

2 use IEEE.STD_LOGIC ARITH.ALL:

e use IEEE.STD_LOGIC UNSIGHNED.ALL:

24
b ———— Uncomment the following library declaration if instantiating
zZ6 ———— any Hilinx primitives in this code.
by —=lihrary UNISIM;
28 ——use UTNISIM.VComponents.all:
2E
30  entity decoder is
31 Port [ sw : in STD_LOGIC_VECTOR (2 downto O);
3z led : out HTL _LOGIC VECTOR (7 downto 0));
33 end decoder;
S
3% architecture Behavioral of decoder is
3a
37 begin
38
39
40  end Behavioral;
41
42
< | >

CAPS | MUM | SCRL | LOC | YHDL
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Add VHDL statements to describe the operation ef3ho 8 decoder:

We now need to assign FPGA pins to the switchedeatsdso they will be connected to the
correct ports on the board. This is done by crgaitVCF file (User Constraints File).

There are a variety of ways to do this — Expanduber Constraintstab in the Processes
window and seledtloorplan 10

A dialog box will open:

SelectYes
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Use the Nexys2 Reference Manual to find the FPG& for the LEDs and Slide Switches.

Type these in the LOC field (only two shown):

After entering ALL the locations, Clickile -> Save
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Click OK and then close the Xilinx PACE window

You can view the UCF file by expanding the soumeslow, selecting theecoder.ucand then
clicking on theEdit Constraints in the Process window:



ECE 574 Nexys 2 Board — Decoder Tutorial

Select thedecodersource in the source pane; double-click onGleeerate Programming File
in the Processes window.

We have successfully synthesized the design anergead an FPGA bit file.

The next step is to load it into the Spartan 3E ARG the Nexys 2 board using the USB
connector.

To do this you will need to load the Adept softwareyour PC.

10
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Download and install the Adept software.

Attach the USB cable to the Nexys 2 board.

Power it on. (Flip Switch next to power input)

The board should display PASS on the seven seguispiays

SelectDigilent -> Adept -> Export program

11
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Click onInitialize Chain:

12
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Select bypass for the ROM (we are not programntfirgydevice, only the FPGA).
Browse and select tlaecoder.biffile (will be in your project directory)

Click Yes

SelectProgram Chain
You should see:

Try changing the dip switches and you should sed_EDs change showing the correct
operation of your decoder!

13



