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Overview

About this tutorial

This tutorial will help you familiarize yourself with Xilinx's XtremeDSP Development
Platform — Virtex-5 FPGA ML506 Edition. Familiarity of C, VHDL and MATLAB/Simulink
would help but it is not required. The ML505/506/507 are the same boards, only the FPGA is
different so this tutorial will apply to all of them. Parts of this tutorial are taken from Xilinx
tutorials available here:

http:/www.xilinx.com/ml506
http://www.xilinx.com/support/documentation/ml506.htm
http://www.xilinx.com/products/boards/ml506/reference_designs.htm

In addition to the Xilinx documents, the following websites and books were also referenced:

http://www.fpgadeveloper.com/

http://myfpgablog.blogspot.com/2009/12/sysgen-create-new-hwcosim-target-with.html

http://academic.csuohio.edu/chu_p/rtl/fpga vhdl.html

Software needed
* Xilinx ISE Design Suite (version 12.1 and 13.2 is used here)
* Xilinx Platform Studio
* Xilinx Software Development Kit
* Xilinx System Generator
* MATLAB/SIMULINK
* Hyper Terminal / Tera Term / Putty or similar software (search it on Google and install)

* msdosfs.exe with Windows XP (used for reformatting CF in case of file system
corruption)

Hardware needed

* DVI cable or VGA cable with DVI adapter
RS232 cable for UART
Xilinx Platform USB cable

Speakers or headphones

Compact Flash reader (to load programs into the compact flash)


http://www.xilinx.com/ml506
http://academic.csuohio.edu/chu_p/rtl/fpga_vhdl.html
http://myfpgablog.blogspot.com/2009/12/sysgen-create-new-hwcosim-target-with.html
http://www.fpgadeveloper.com/
http://www.xilinx.com/products/boards/ml506/reference_designs.htm
http://www.xilinx.com/support/documentation/ml506.htm

Setting up the ML506 board

The ML506

Here is a picture of the ML506 evaluation board with its components labeled.

. Serial Port
USB Peripheral - J17 com2 Line Out - P12
Amplified Line Out - P13
PS/2 Mouse and  Serial Port i
Line In - P11

Keyboard, P4, P5 COM1
SysACE Config, Mode
Pins DIP Switch, SW3

Microphone In - P10
Power Connector, P20

USB Host, J18 . Power-On Switch

SWi1
SFP Module, P19
Diff CLK Out
SPDIF Out, P14 J12,J13
Piezo Transducer
Parallel Cable IV SW1

(PC4) JTAG, J1

VGA Port P8 e
MGT Connection
J42-J45 Virtex-5 XC5VLX50T
. FPGA
Ethernet P6 LD
Diff CLK In
J10, J11 g\%aarv Switch
Digital Video

Connector, P7

SATA Connectors
440, J41
Status & PIO LED
Prog Pushbuiton, SW5 erorlens | CTIOLERs GPIO PBs
SYSAGE Heset, SW4 PCle Interface GPIO DIP SW8

CPU Reset, SW7

Connecting the board

The board should already be connected in the FPGA lab. If not, please refer to the Xilinx
document titled: mI505 overview setup.pdf

For convenience, I will summarize it here.

* Set the SW3 switches to 00010101 as shown in the picture:
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Bits 4-8 (10101) means that on power up, the ML506 board will program the FPGA with
the ACE file pointed to by bits 1-3 (in this case: 000). These ACE files are located on the
compact flash. 000 means that the ACE file located in cfg0 of the compact flash will be
programed into the FPGA. The factory compact flash files has the cfg0 folder containing a
system_bootload .ace file. So if you want to load your own ACE file into folder cfg6
(say). Then you would set SW3 to read 110 10101 if you want cfg7 then SW3 =111

10101 etc... (Search http:/www.fpgadeveloper.com/ for a tutorial on creating your own
ACE file). But for now lets stick the with factory default files.

mputer * Rermovable Disk (F:) » MLS0X » [+ W Search MLS..
re with = Burn Mew folder ==« [ i
Mame . Date modified Type Size

. cfgll 1/6/2011 9:33 AM File folder

. cfgl 1/6/2011 9:33 AM File folder

| cfg2 7/6/2011 9:33 AM File folder

. cfg3 1/6/2011 9:33 AM File folder

. cfgd 1/6/2011 9:33 AM File folder

. cfg5 1/6/2011 9:33 AM File folder

. cfgh 1/6/2011 9:33 AM File folder

| cfgd 1/6/2011 9:33 AM File folder


http://www.fpgadeveloper.com/

* Set SW6 (on the back side of the board) to 11001010
* Connect the Xilinx Platform Cable to PC4 JTAG

* Connect the Serial cable (RS232) to the PC either directly or with a serial to USB adapter

¢ Connect the Power cable to the board

Power Cable ‘,




¢ Connect the DVI cable from the ML506 to a monitor.
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* Install a terminal program such as Tera Term Hyper Terminal or Putty and set it up with
the following settings. (On my computer the Serial cable is connected to COM1, yours
may differ)



-

-
Tera Term: New connection @

I TCPAP myhost.example.com
History
Telnet 22
@ 85H SSH2
Other
UNSPEC

Port: | COM1: Communications Port (COM1) ~ |

[ Ok J | Cancel | | Help |

* Go to setup — serial port, and use these settings.

Tera Term: Senal port setup Iﬁ
Port: COM1 - oK
Baud rate: 9600 -
Data: 8 hit - Cancel
Flow control:
Transmit delay
0 msecichar 0 mseciline




Now your board should be ready to go. Don't forget to power it on when your ready.

Preparing the Compact Flash (Only when necessary)

The compact flash should already be formatted correctly as FAT12 or FAT16. After
connecting the board insert the compact flash and power up the board. If the CF is not

formatted correctly the LED labeled: SACE ERR would be a solid red color as shown in
illustration 1.
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lllustration 1: SACE ERR, CF card is not being read correctly

In this case, one would need to reformat the CF and place the factory default files back into it.

Xilinx provides a tutorial on how to do this:

http://www.xilinx.com/products/boards/m1506/ml506_12.1/images.htm

However, my attempts at their tutorial using the dd tool did not work. You can try for yourself
if you want. (For the records, I tried this using Windows 7 and I am getting either a non-
existent file error or a permissions error, even with administrative privileges)

I managed to reformat the CF by another method, described below. (with the help of this:
http://www.xilinx.com/support/answers/14456.htm)

If you are going to reformat the CF, follow the directions carefully. Failure to do so might
cause the primary hard drive to be erased .

The following items are required:
* Windows XP (I have not confirmed that it works with Windows 7, you can try though)

* mkdosfs.exe (http://www.plunder.com/MKDOSFS-for-Windows-Format-drives-larger-
than-32GB-as-FAT-or-FAT32-download-f738e8fe97.htm)

* Compact flash reader (order at Newegg.com, or some other electronics store)

* ML506 factory CF files, go here:
http://www.xilinx.com/products/boards/ml506/ml506_12.1/images.htm
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http://www.xilinx.com/products/boards/ml506/ml506_12.1/images.htm
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http://www.xilinx.com/support/answers/14456.htm
http://www.xilinx.com/products/boards/ml506/ml506_12.1/images.htm

After inserting your CF card into your computer note its drive letter by clicking on Computer.

Q@vt“ » Computer » - | Jv¢| | Search Computer el l
Organize v Systern properties Uninstall or change a program Map network drive Open Control Panel ﬁ; - [ @l
.7 Favorites 4 Hard Disk Drives (2)
B Desktop Local Disk (C:) Storage (D:)
& Downloads T — 000000000 |
- 356 GE free of 465 GB = 395 GE free of 596 GB
1= Recent Places
[ Recorded TV 4 Devices with Removable Storage (4)
& 4 )
4 Libraries c;:i;’H Floppy Disk Drive (4:) C-:._$ DVD RW Drive (E:)
| Documents 2
J“.‘ Music emovable Disk (F:) READYBOOST ())
: e | | -
[ Pictures GILGE free of 372G S 5.99 ME free of 925 ME
B Videos z
4 Portable Devices (1)
I
% Homegroup MB360 I
Portable Device
1% Computer

In my case the drive letter is F: , note that the System ACE controller can only support up to
2GB, the figure above is only for illustrative purposes. The 4GB CF that I have will not work.

Add mkdosfs to your system path: Click start, right-click Computer — Properties —
Advanced system settings — Environment Variables. Then edit the 'Path' variable to include
the location of where you downloaded mkdosfs.exe. Google how to add to system path for
more info.

Then open up a command prompt in windows, preferably with administrative privileges (right
click command prompt — run as administrator).

Type the following command:
mkdosfs -v -F 16 F:
Where 'F:' would be changed to your CF drive letter. Leave the first F as '-F'
After this completes, copy and paste the CF factory files into the compact flash as shown:
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%v » Computer » Rernovable Disk (F) » -

| Search Removable Di.. O

Organize » Share with = Burn Mew folder ~ [l @
4t Favorites MName . Date modified Type Size
B Desktop 10 ML50X File folder
1§ Downloads . ringtene | File folder
%l Recent Places £ demo 10/28/200412:13 ... VLC media file (bi... 12KB
Recorded TV imagell /24/200710:10 AM  Bitmap image 901 KB
imagel2 11/17/2006 9:43 AM  Bitmap image 901 KB
4 5 Libraries imagel3 11/17/200612:42 ... Bitmap image 901 KB
| @ Documents imagel4 11/17/200612:41 ... Bitmap image 901 KB
[ J’ Music imagel3 11/17/200612:41 ...  Bitmap image 901 KB
&> [ Pictures imagele 11/17/200612:41 ...  Bitmap image 901 KB
I 4 ! Videos imagel7 11/17/200612:42 ...  Bitmap image 901 KB
imageld 11/17/200612:42 ... Bitmap image 901 KB
I #y Homegroup imageld 11/17/2006 9:43 AM  Bitmap image 901 KB
| README T/7/2006 3:43 PM Text Document 1KB
418 Computer ﬁ sound /272004 2:10 PM VLC media file {w... 5513 KB
> & Local Disk (C3) [ xilinx.sys 4/10/2006 8:33 AM  System file 1KB
| I* —a Storage (D:)
| © wmm Removable Disk (F) |
I gy READYBOOST (J2)
» @ mes6o
Once this is complete, right-click the compact flash and eject it.
=[]
@Ov == ¢ Computer » Removable Disk (F2) » - | +3 | | Search Removable
—————
Organize « Share with « Burn Mew folder = - Eil
o Evontes Mame Date modified Type Size
B Desktop L ML50X 7/8/2011 9:38 AM File folder
& Downloads .. ringtone 7/8/2011 9:38 AM File folder
(E_:ﬂ'_ Recent Places ﬁ demo 10/28/200412:13 ... VLC media file (.bi... 12KB
Recorded TV imagedl 1/24/2007 10:10 AM  Bitmap image 901 KB
imagel2 11/17/2006 9:43 AM  Bitmap image 901 KB
4 Libraries | & image03 11/17/200612:42 ...  Bitmap image 901 KB
b @ Documents & image0d 11/17/200612:41 ...  Bitmap image 901 KB
2 J’ Music imagel5 11/17/200612:41 ..  Bitmap image 901 KB
I» [&] Pictures & image06 11/17/200612:41 ...  Bitmap image 901 KB
4 n Videos imaged7 11/17/200612:42 ...  Bitmap image 901 KB
& image0d 11/17/200612:42 ...  Bitmap image 901 KB
Iy Homegroup & image09 11/17/2006 9:43 AM  Bitmap image 901 KB
| README 7/7/2006 3:43 PM Text Document 1KB
aH Computer ﬁ sound 8/27/2004 210 PM VLC media file {w... 5513 KB
4 & Lecal Disk (C:) %] wilinx.sys 4/10/2006 853 AM  System file 1KB

I =@ Storage (D)

| b oo R hle Micle (£
b o READY  Expand
2 I MBE860 B Add to archive...
Open AutoPlay...
2 fy Metwork]

Open in new window

Share with

Open as Portable Device
B  Addto "Archiverar”

Compress and email...

Compress to "Archive.rar” and email

Format...

Eject
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Insert the CF back into the ML506 and turn on the power. Hopefully, you will have no red
SACE ERR.

No SACE ERR

Running the Xilinx Demo

Prerequisites
* Make sure you have the board connected to the computer (see—connecting the board)
* Insert the Compact Flash with the factory files loaded into it.

* Connect some headphones or speakers to Line out.
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After connecting your board. Run Tera Term/HyperTerminal/Putty with the setting described in
the section 'Connecting the Board ".

@ Maozilla Firefox
‘ MATLAE R2010b

‘a Tera Term
‘ MATLAB R2011a

t" Getting Started
!' Connect to a Projector
,a‘j‘__-,g Paint

Haani

Calculator

Sticky Motes

% | OpenOffice.org Base
e
>

All Programs

| Search programs and files
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Power up the board and it should start displaying text to the Tera Term window as shown

below.
& COM1:9600baud - Tera Term ".I'T_

|Ei|e Edit Setup Control Window Help
ploone to the Milimw Mirtes-5 HLS0S Evaluat ion Platforn Boot loader Heno!

leaze choose a deno by tuping in the nunber of the deno you want to use

t golect a deHo uzing the direct ional buttoms and LED or YGA dizplay
[Then prezs the center button to start the selected denol

. Wirtex-5 Slide Shou

. Heb Server Deno

. Sinon Gane

. Board Diagnostics (XROH)
. 5B Deno

. Hy oun ACE file

. Ring Tone Player

You can run the demo programs by pressing a number on your PC keyboard that corresponds to
your demo of choice.

Also, this demo makes use of the monitor connected to your ML506 via DVI or VGA adapter.
Make sure you switch your screen input (press on the buttons in front of you monitor to access
the menu) to the ML506 so you can see the video output.

Programming the FPGA with a VHDL Design Using iMPACT - 2
bit greater than circuit

Summary

This tutorial will show you how to program the FPGA with a VHDL design created in ISE.
Then we will use 4 switches and 1 led on the ML506 board to simulate the design. We will
not go over the VHDL code as it is beyond the scope of this tutorial. After finishing this
tutorial, you should be able to program the FPGA with your own circuit design and connect it
to some GPIO (general purpose input/output) pins.
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The VHDL Design
Open up Xilinx ISE.

. Motorola

| OpenOffice.org 3.3

J QuickTime

, StarCraft I

| Startup

| Steamn

. VideoLAN

., WinPeap

. WinRAR

. Xilinx ISE Design Suite 12,1

, Accessories
; Chip5cope Pro
, Documentation
, EDK
J I5E Design Tools
ﬂ 32-bit Project Mavigator
ﬂ 64 -bit Project Navigator
, 32-bit Tocls
, B64-bit Tools

, Docurmentation

Back

m
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Click File--> New Project.

Set the location of your project file, to avoid any errors later on, make sure there are no spaces
in the file path you choose.

Then name your project something descriptive like : twobit _greaterthan.
Make sure the top-level source is HDL.

Click Next.
=R
E File  Edit e Project Source

DG Lo xva| [rrpE RN 2eno]se)rc )9

Start +08 x| @
Y
Welcome to the ISE® Design Suite =
2
Use one of the options below to start working on a S
project. Refer to the "Additional resources” section E] ~
for more information. E &
= T e
-z b= New Project Wizard
ng technoly
Recent projects Create New Project
Double dick on a projectin the list below to open
Specify project location and type. -
I E
Enter a name, locations, and comment for the project
MName: twoi)itjreaberthan\
Location: C:'palinxProjects\ISE12_1\twobit_greaterthan E
Working Directory: | C:wlinxProjects\ISE12_1\twobit_greaterthan
. 'orking Directory Yo )l T 1} = E
Description:
[Open Proje:t...] [Project Erowsen..]
[New Project... I [Open Example... ]
Additional resources
ISE Design Suite InfoCenter
ISE Quick Start
Tutorials on the Web
Application Motes Select the type of topevel source for the project
! Top-level source type: b
_B HDL E
Console +085
\
4 m |

18



Now setup the project settings for the ML506 as shown below and click Next and Finish.

5]

@ 8 MNew Project Wizard g

Project Settings

Specify device and project properties.
Select the device and design flow for the project

Property Mame Value

Product Cateqory All |z|
Family Virtexs =
Device XCSVSK50T (]
Package FF1136 =
Speed -1 |z|
Top-Level Source Type HDL

Synthesis Tool X5T (VHDL Verilog) |z|
Simulator I5im (WHDL Verilog) |z|
Preferred Language
Property Specification in Project File | Store non-default values only |z|
Manual Compile Crder [

YHOL Source Analysis Standard YHDL-93 |E|
Enable Message Filtering [

[ Mext J [ Cancel

A 2-bit greater-than circuit can be realized as a sum of products, namely,
agreatb = a(1)b(1)" + a(0)b(1)'b(0)' + a(1)a(0)b(0)'
where a and b are the 2-bit inputs and agreatb is the output.

First we will write the VHDL file that implements the circuit, then we will connect inputs a
and b to 4 switches and the output agreatb to an led using a universal constraints file.

19



Highlight the xc5vsx50t in the Hierarchy window, then at the top menu click Project — New
Source.

File Edit View Source  Process

Tools  Window  Layout  Helg

N3 Ho| | - & = ~ & |
Design £| Add Source...
[ | View: @ fF mple Add Copy of Source..,
&&] | Hierarchy New VHDL Library..
Bf ¥ xc5vsolt- Manual Compile Order ) )
f— o |E Design Suite 12 Rel
o Irnport Custom Compile File List...
fa$]
?J The view ¢ Dizable Hierarchy Reparsing E Design Suite Highlig
— You can ac Force Hierarchy Reparse
- using the { L e :
from the P ; ; X|I|n@ISE® Des?gn
o using the [ Cleanup Project Files... > Design preservation
— Libraries ps _ > Ax-4 compliant IP 5
M J SR _ r Intuitive 4th generati
I € Generate Tcl Script... » System Generator s
'ﬁ: Design Goals & Strategies...  High density design
i Design Summary/Reports
L e e N i iR e Updates: Click here fi
'?3: Mo single design module 15 selected.
S| o3 Design Utilities ‘ ‘ Ease of Use: Click the D

20



Select VHDL module and name the file 'greater 2bit', click Next.

- — —
E MNew Source Wizard

Select Source Type

Select source type, file name and its location.

4 1P (CORE Generator & Architecture Wizard)
] Schematic

Uszer Document

Verilog Module

Verilog Test Fixture

YHDL Mﬂ-dule Ele name:
VHOL Library
VHODL Package greater_2hit
s VHDL Test Bench R

E Embedded Processor i

C:\uiinxProjects\[SE12_1\twobit_greaterthan | [uu)

Add to project

e ) [ e

21




In the define module screen change the architecture name to 'sop_arch' for sum-of-products
architecture. We have two inputs, a and b, each two bits wide and one output 'agreatb'. Click
Next and Finish.

' =)

@ Mew Source Wizardse e S

Define Module

Specify ports for module,
Entity name |greater_2bit

Architecture name |sop_arch

*

Port Mame Direction Bus MSE LB
ab - E 1 0

agreath _3 0
in |z| [l
in |z| [l
in E| &
in |z| 0

in |z| [ 4

in |z| [l

in E| &

L=l 71

| |
() [

| —— — ¥

m

Xilinx should now have created a VHDL template for use to write our code in. If you don't
see it double click on the file 'greater 2bit — sop arch' in the hierarchy window.

Change the architecture definition to this:
architecture sop_arch of greater 2bit is
signal p0, pl, p2 : std_logic,
begin

agreatb <= p0 or pl or p2;
p0 <=a(l) and (not b(1));

22



pl <=a(0) and (not b(1)) and (not b(0)),
p2 <=a(l) and a(0) and (not b(0));

end sop _arch;

Click save.

s Window Layout Help

[=][=]x

ArRprRY menase)rLl@

|
]

4= & —— Design Name: -
= T —- Module Name: greater 2bit - sop_arch
) — 8 —- Project Name:
= g -- Target Devices:
) 10 -—- Tool versions:
_ 11 —- Description: S
dj = - p—
‘. 13 —- Dependencies:
f— 14 —-
A 15 -- Revision:
% 16 —— Revision 0.01 - File Created
17 -—- Additional Comments:
% 18 —_—
% 19 - - - - - -- -- -- --
20 library IEEE;
21 use IEEE.STD LOGIC 1164.ALL;
22
23 —— Uncomment the following library declaration if using
24 —— arithmetic functions with Signed or Unsigned wvalues
25 ——use IEEE.NUMERIC STD.ALL;
26
27 —- Uncomment the following library declaration if instantiating
L 28 —— any Xilinx primitives in this code.
29 —-library UNISIM: L
- 30 -—-use UNISIM.VComponents.all; b
31
32 entity greater_Zbit 1is
33 Port ( a,b : in 5TD_LOGIC_VECTOR (1 downto 0);
34 agreatb : out STD LOGIC):
35 end greater 2bit;
3a
37T brchitecture zop_arch of greater 2bit is=s
38 gignal pd, pl, p2 : =td logic;
33 begin
40
41 agreatb <= p0 or pl or p2;
4z p0 <= a(l) and (not b(l));
43 pl <= a(0) and (not b(l)) and (not b(0)):
44 pZ2 <= a({l) and a({0) and (mot b{0)}}:
45
45 end sop_arch;
47
48 U
] 1 3
E I5E Design Suite InfoCenter || greater_2hit.vhd m| = Design Summary |:|]

Now that we have our circuit realized in code, we will connect the inputs and outputs

,a,b,agreatb, to some switches and an led.

To do this we must know the pin numbers of the FPGA. They can be found here:
http://www.xilinx.com/products/boards/mI505/ml505_12.1/docs/ml50x_ Ul _fpga.ucf
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We are interested in these pin locations:

NET FPGL VRN Bzl LOC="RAJZ5";

Bank
HET FPGA_VEN B22 LOC="AFE"; Bank
NET FPGA_VEP B11 LOC="M33"; Bank
NET FPGA VREP B13 LOC="RH33"; Bank
NET FPGA VRP B17 LOC="RE31"; Bank
NET FPGER VRP B1%2 LOC="M27"; Bank
NET FPGLR VEF B20O LOC="L11"; Bank
HET FPGA_VRP B21 LOC="RAHZ5"; Bank

FPGL VEP B2Z2 LOC="AES";
GPIC DIF S5W1 LOC="D25";
GPIO_DIF SW2 LOC="RAG2T";
GPIC DIF SW3 LOC="AF25";
GPIC DIP SW4 LOC="AF2a8";
GFIC_DIF_SWS LOC="REZT";

WET GPIOC_DIF_SWé LOC="AEZ&"; Bank
WET GPIC_DIF SW7 LOC="ACZ5"; Bank
WET GPIC DIP 5W3 LOC="RACZ24";

GPIC LED O LOC="H1&":

MET GPIC LED 1 LOC="L1E"; Bank
WET GFIO_LED_2 LOC="G15"; Bank
WET GPIOC_LED_3 LOC="ADZa"; Bank
WET GPIOC_LED 4 LOC="G16"; Bank
WNET GPIO_LED 5 LOC="RADZ5"; Bank
WET GPIO _LED & LOC="RDZ4"; Bank
HMET GPIC LED 7 LOC="REZ4"; Bank
WNET GFIO_LED C LOC="E3"; Bank
WNET GFIOC_LED_E LOC="AGZ3"; Bank

WET GPIOC_LED N LOC="AF13";

Bank

—,y cmmm mam i mm—m m—— -

21, Vecco=1.8V, DCI using £9.9 ohm resistors
22, Vecco=3.3V, DCI using £€9%.9 ohm resistors
11, Veeo=2.5V or 3.3V user selectable by J20
13, Veeo=2.5V or 3.3V user selectable by JZ0

17, Veee=1.8V, DCI using
1%, Veoeoo=1.8V, DCI using
20, Veceoco=3.3V, DCI using
21, Vcco=1.8V, DCI using
Veeoco=3. using

3, Vcco=Z.5V, Ho DCI

3, Vcco=Z.5V, Ho DCI

21, Veeo=1.8V, DCI using
3, Vececeo=2.5V, Mo DCI

21, Vecee=1.8V, DCI using
21, Veceoo=1.8V, DCI using
21, Vececo=1.8V, DCI using
20, Vececo=3.3V, DCI using
2, Vcco=3.3V

2, Vecco=3.3V
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At the top click on Project — New Source.

Select Implementation Constraints File and name the file 'mI506 board'. Click Next and

finish.
=)

E Mew Source Wizard

Select Source Type

Select source type, file name and its location.
EMM File

£ Chip5scope Definition and Connection File
E; Implementation Constraints File

J IP (CORE Generator 8 Architecture Wizard)

Schernatic g,

User Document = '

Verilog Module ml506_board

Verilog Test Fixture .

VHDL Module Rl

WHOL Library C: \ilinxProjects\ISE12_1\twobit_greaterthan E]

YHOL Package
o] WVHDL Test Bench
E Embedded Processor

Add to project

[ Mext ] ’ Cancel
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Now you should see a blank file, if not, double-click on 'mI506 board.ucf' in the hierarchy
window.

Enter in the following code and save.

E Project Naviga Sjects\ISE1Z it greaterthan\twobit_greaterthanaise - [miS06 boarduc] =l Ejwess

[E] File Edit View Project Source Process Tools Window Layout Hel x
] ' P

DAEHFIL X DEXwd| [ 2LRE AR BT SR PcL]Q
Design ~0g X| < 1 # ML506 board connections
[0 | View: @ {B:_I}Implememaﬁon ® @Sirnulaﬁon b= 2 # 4 switches and 1 led

Hierarch =| =
& JETRIETHE = 4 NET "a<lz" LOC = "U25";  #switch 1
> twobit_greaterthan = 5 NET "a<0>" LOC = "nG27"; #awitch 2
— | B £l xcSvadOt1ffli36 _ = 6 NET "b<l>" LOC = "LF25"; #switch 3
ﬁnﬁ = m} greater_2bit - sop_arch (greater_2bit.vhd) 7 HNET "b<0>" LOC = "AF26"; #switch 4
St “ [ mIs06_board.ucf o s
% — 9 NET "agreatb” LOC = "H18"; #led 0
A
P *
- »

>

< _ 1 3

P2 Mo Processes Running

Processes: mI506_board.ucf
ﬁ‘ User Constraints

pelB-CSl R 4
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Now that our code is finished we have to implement the design and generate the bitstream.
Highlight 'greater 2bit -sop_arch' in the Hierarchy window, then in the processes window below it,
double-click 'ITmplement Design' after it finishes double-click 'Generate Programming File', this

will generate the bistream needed to program the FPGA.

i File Edit View Project Source Process Jools Window Layout Help
D(_?Hyﬁ| ; db X|n ﬂ| wl i G /_._j:cﬁ/'a| __—'HEE' }'l
Design ~+0OF x| 5 - Design Overview -
View: @ I8} Implementation ) [ Simulaton — E ;Sgugn;naryrf ERre——
_ : roperties roject
J=| | Hierarchy O - [2] Module Level Utilization Module Nai
H'El b twobit_greaterthan @ - [2] Timing Constraints
— = E:'j xd;;ﬁﬂt—lﬁlﬂﬁ. C.'l' ~[2] Pinout Report Target Day
e =8 m:t greater_2bit - sop_arch (greater| -3 'C|D':_Zk R_EPFFFI: -
— [’ mlS06_board.ucf 3 (Y Static Timing Product
z| ~— | B Errors and Warnings Version:
ﬁ -~ [2] Parser Messages E | | | Design Go:
f| B By - [2] Synthesis Messages
| 4] e [Z] Translation Messages
e - [2] Map Messages Design
e - [2] Place and Route Messages Strategy:
| - [2] Timing Messages ——
-] Bitgen Messages Bl
| 14| il b - [2] Alllmplementation Messages
[=}- Detailed Reports | 5
| P2 Mo Processes Running - [2] Synthesis Report
= ) -~ [2] Translation Report
I?t Processes: greater_2bit - sop_arch - [B Map Report ol
I Eﬁ , b Design Summary/Reports -~ [2] Place and Route Report - m
— | & Design Utilities Desian P - R
v o8 User Constraints SS1gn Froperties o Mumber L
— __ P Synthesize - XST “[7] Enable Message Filtering —
M B @ Implement Design Opticnal Design Summary Contents Number
)  Generate Programming File E ::zx gﬁ‘i’i‘ Rgop:;raints Mumber of o
@ Configure Target Device ] Show W 9 Mumber af LI
. i . ow Warnings —
3R Analyze Design Using ChipScope [ Show Errors e Number v
Mumber w
Mumber of
Mumber of
|E Start ‘ Ef? Design |_TE Files | |E Libran’es| | = Design Summary {Implemented) E
Console
Total time: 12 secs
Process "Generate Post-Place & Route Static Timing™ completed successfully
1] 0

Console

o Errors |_f}, Warnings |I:ﬂ Find in Files Results
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Processes: greater_2bit - sop_arch

Design Summary/Reports
Design Utilities
User Constraints
Synthesize - X5T
Implement Design
Generate Programming File
Configure Target Device
Analyze Design Using ChipScope

After Xilinx finishes generating the programming file, you can find it inside your project

directory.
. st 7/15/2011 10:15 AM  File folder
|| greater dbitbgn 7/15/2011 10:19 AM BGM File
¢ greater_bit.bit Ty 7/15/2011 10:19 AM  BIT File
|| greater_Zbit. 7/15/2011 10:16 AM BLD File
|| greater_2bit.crnd_log 7/15/2011 10:19 AM CMD_LOG File
|| greater_2bit.drc 71/15/2011 10:19 AM DRC File

|&| greater_Zbit_envsettings

7/15/2011 10:19 AM
7/15/2011 10:19 AM

|&| greater_2bit_summary
E, usage_statistics_webtalk
|| twobit_greaterthan.gise
|| greater_2bit.lso

|| areater Zbit mao.mano
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7/15/2011 10:19 AM
7/15/2011 10:19 AM
1/12/2011 11:18 AM
71/15/2011 10:16 AM

Firefox Document
Firefox Document
Firefox Document
(3ISE File
LSO File
MAP File



Programming the FPGA using iMPACT
Now its time to program the FPGA. Close Xilinx ISE and open up iMPACT.

|/ Xilinx ISE Design Suite 12.1
| Accessories
. Chip5cope Pro
.. Documentation
i EDK
. ISE Design Tools
ﬂ 32-bit Project Mavigator
J'_-*j 64-bit Project Mavigator
.. 32-bit Tools
. Bd-bit Tools
@ Constraints Editor
":I CORE Generator
S FPGA Editor
= iIMPACT
@ Simulation Library Compilatio
Tirning Analyzer
w APower Analyzer

1 Back

| Search prograrms and files 0
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Cancel all the initial prompts that come up.

Turn on the ML506. If this is your first time turning it on, Windows might automatically
install some drivers (allow it to, a restart maybe required).

Double-click on 'Boundary Scan', then right-click on the empty plane and click 'Initialize
Chain'. If you are getting errors about iMPACT unable to see your board, unplug the USB
cable from your ML506 and replug it to initiate some windows auto driver install.

Cancel all the automatic prompts that come up.

Vg IsE IMPACT (M.23d) - |Boundary Scan]

] j———

'@ File Edit View Operations Output Debug Window Help Hli"il
DAE|bax=oeN

[iIMPACT Flows ~+08 x|
>::] Boundary Scan

i

SystemACE
Create PROM File (PROM File Format...

iMPALCT Processes

+08 X

Available Operations are:

Right click to Add Device or Initialize JTTAG chain

Add Xilinx Device...
Add Mon-Xilinx Device...

Ctrl+D
Ctrl+K

Initialize Chain

Ctrl+1

Cable Setup...

Cable &uto Connect

Qutput File Type »
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If all is well, you should see the JTAG chain with the Virtex 5 FPGA as well as some PROMs,
ACE controller and CPLDs.

Right-click on the FPGA (xc5vsx50t) and click 'Assign New Configuration File'

b b b b
TOI XN E XN E XN : E XN :
| | | |
xcfaZp xcfaZp *Coo144x] Xccace
bypass bypass bypass bypass
'SFLJBFT
LT _a
1
Get Device ID

Get Device Signature/Usercode
XTIV

BYE  Add SPI/BPI Flash...

Assign Mew Configuration File...

Set Programming Properties...
Set Erase Properties...

Launch File Assignment Wizard

then browse to your .bit file.

MName Date modified Type Size
|/ _ngo 7/15/2011 10:16 AM  File folder
|/ _xmsgs 7/15/2011 10:19 AM  File folder
. ipcore_dir 7/12/2011 10:29 AM  File folder
L iseconfig 7/15/2011 10:15 AM  File folder
L ximx_auto_0_xdb 7/15/2011 10:16 AM  Filefolder
| xst 7/15/201110:15 AM  File folder
= || greater_2bit.bit 7/15/2011 10:19 AM  BIT File 2,444 KB
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It might prompt you to attach an SPI or BPI PROM, say no. Now right-click the FPGA and
click 'Program'’

. . . AR
P P P
ol Fo LN : E Fo U : E F LMK E E FC LMK
I I I
xcf3Zp xcf3Zp *co5144x] ¥ccac
bypass bypass bypass bypas
'SFLJBFT
oo

Get Device ID

xc3ve]  Get Device Signature/Usercode
greater_ gpe Step SVF
One Step A5VF

oo

Add SPIYEPI Flash...

Assign New Configuration File...
Set Programming Properties...
Set Erase Properties...

Launch File Assignment Wizard
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That's it! Your 2-bit greater-than circuit should now be operational. Input a is on switch 1 and
2 of the GPIO DIP switch and input b is on switch 3 and 4. Toggle the switches (the tip of a
mechanical pencil would help if the switches are too small for your fingers) and if a is greater
than b (in binary) then the GPIO led0 will light up, else it will stay dark.

-~

B

(a1 ) Ry

o ,\‘2
 B='00'=0, so A is greater than B

: : “" ‘4\"‘
! ,,,‘J\ \‘m -

. K/ & &) &)= ey 4 ° jlww|= LS TEN0006 Xiling,

A'is less than B so LEDO stays dark — So Als less than B
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Hardware Co-Sim with a System Generator created Design
Using a Black Box — 2-bit greater-than from above

Summary
This builds off of a tutorial I found here:

http://myfpgablog.blogspot.com/2009/12/sysgen-create-new-hwcosim-target-with.html

We will use the 2-bit greater-than circuit that was designed in the previous topic 'Programming the
FPGA using a VHDL design..." Also the Xilinx blockset in Simulink will be used to define our
circuit inputs and outputs. The logic will be fulfilled by using the 'Black Box' block containing our
greater-than VHDL code. The bitsream will be created with System Generator and the design will
be simulated via hardware co-simulation.

After finishing this tutorial you will be able to create a design using the Xilinx Blockset in

Simulink and add a pre-made hdl design using a Black Box, then simulate the design on hardware
within Simulink via hardware co-sim.
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Creating the Design
First make sure that Xilinx System Generator is configured to use your version of MATLAB.

Run the System Generator MATLAB configurator as administrator (right-click — run as
administrator):

. Motorola

, OpenOffice.org 3.3

) QuickTime

, StarCraft I

, Startup

| Steam

, VideoLANM

, WinPcap

. WinRAR

. Xilinx ISE Design Suite 121

) Accessories

. ChipScope Pro

. Documentaticn
. EDK
. I5E Design Tools
. PlanAhead
| Systern Generator
=% System Generator MATLAB Conf

IE-‘-:I S}fj Systern Generator MATLAB Config

m

&4 Syg System Generator MATLAB Confic
1  Back
| Search programs and files L |

35



Select the version of MATLAB you will be using and click ok:

#2 Select 3 MATLAB installaticn for System Generator 12,1 — 1 E@g
™
Choose MATLAE for System Generator 12,1
Yersion Status Location
ﬂ. R2010a = Configured ChProgram Files\MATLABR2010a
Add Version ] [ (04 ] [Chuose Later ] [ Help
. - T

Now open up MATLAB and then Simulink.

. Fraps =

. Games
, Guitar Pro 5
, iTunes
| Logitech
. Maintenance
, MATLAB
. R2010a
o} Activate MATLAE R2010a
) Deactivate MATLAB R2010a
4\ MATLAB R2010a
. Micreseft Visual Studie 2010 Express
| ModelSim PE Stuq Start MATLAB - The Lang
. Motorola £
, OpenOffice.org 3.3
) QuickTime
. StarCraft I
, Startup B
| Steam
, VideolL &M -

Fl -
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File

Edit View Debug Parallel Desktop Window Help

S| %Rl o |@ B | @ | curent Folder| CAMATLAB

HEEEEHEHEEB

Shortcuts [#] How to Add [#] Wh

@B« M.y v O

D Marme

AudioProcessing
EE368ImageProcessing
EE556Final
EESS6Midterml
EM_Programs
GUL Programs
Image Processing
ImageProcessing
RandomPrograms
|| testl.asv
fﬂ pianc_call.m

piano.m

ﬂtesﬂ.m

g EM_Programs.rar

Workspace
h@.@ a‘|5tack: Base - |@
Mame = Value

Command History

(1) New to MATLAB? Watch this Video, see D

Warning: Userpath must be al

fx o

-
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Once Simulink is open make a new model by clicking file — New — Model. Make a new folder
on your local drive called 'GreaterThanCoSim' then save the model as 'greaterthan' into your newly
created folder.

File Edit Debug Parallel Desktop Window Help
NG $ B9 @ E) | @ | Curent Folder| CAUsers\Mark Manola\Documents\MATLAE _~ |[.] (&)
© Shortcuts (2] Howto Add 2] What's New
'TE Simulink Library Browser |_MJ}nﬁg.m atlFleazca] =l

—
|

z » | 1 =
File Edit View Help EI (= O~ »x E

D = “Enter search term ~ %

Libraries Library: Xiinx Blocksetindex | Search Resuls: (none) | Mostf 4 {¥

- Sinks - — S—— - -
-Sources |.SA e " ﬂ el o ) [

i User-Defin §g| greaterthan |ﬂ|

- Additional | [— — —
£ N3N [ File Edit View Simulation Format Tools Help
- gl Control Sy4 ilinx's

HRfuzzylog | O | WM& | & BBR|(E= 4|2 » = |00 [Nomal ]|
- gl Neural et |
[+ Nl Real-Time
E
E
£

£)

m

]E Simulink 30 [ Save As E
- | Simulink Cg el
o- [ Simulink Ex O‘\J | 1 « Local Disk (C:) » GreaterThanCoSim ~ | 43 || Search GreaterThanCosim P |
-~ Wb simulink Ve -
E Stateflow File name: | FTEETREn) =
~ Bl System ldg Save as type: lSimulink Medels (*.mdl} 'l
(= ] ilinx Bloc

- Basic Elem

- Communics

-+ Control Lo
- D3P
- Data Types

¥ Browse Folders

-~ Index

- Math

- emory
- Shared Mey |
- Tools T“ I MNS Crmnilar =R %
Showing: Xilinx Blockset/index

Ready [100%
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In the Simulink Library Browser scroll down to Xilinx Blockset and double-click it, then double
click on the Index tab. You should see all the available Xilinx blocks to create your design. Click
and drag the block 'System Generator' into your model editor.

W Simulink Library Browser | o B8] = rbnfig.m *Oex Q2
— : ¥ -[~| ] ] | F
File  Edit View Help m = »-D o X =l R

[ &  » @ Entersearchterm . —r Marr
= ; - - = i,:.] ar
Libraries Library: Xilinx Blocksetindex Search Results: (none) | Most gk " = A
3 il i F s
- gh] Simulink Extras = System h " ” = HH 1.
E Simulink Verification and ... ’t Erraehie B &9 o0 |E|
E Stateflow i L
E System Identification Too... bS8l 1 Agdsub b Yt M?'&E?'E 7
1 o pers Shift Register
EI"E Xilinx Blockset Fated by Xilinx's
- Basic Elements Prit .
e m b L csert .1 BitBesher gk i
-~ Communication = —!
- Control Logic = 216 Compiler 3
- DSP Black Box B 3 b s
- Data Types = )i
- Index > Mult G CORDIC 4.0
- Math L gt ")
-~ Memary ﬁ i Clodk Enable
- Shared Memory x : it e £ Bunbn "I|E vour entity ha
Showing: Xilinx Blockset/index the following 1i:

-
W greatprthan * Elﬂlg

File Edg VYiew Simulation Format Tools Help

DIﬁH%I%EI@@?IDQ » ll'lﬂ.ﬂ INnn‘naI ;”

N
| 1$7

System

Generator

ietails ks 2

{aQ"‘mmmmmmr\:»—-
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Now we will create a new compilation target so we co-simulate with the ML506. In your model
editor window, double-click on the 'System Generator' block. Under Compilation click Hardware
Co-Simulation — New Compilation Target.

[— .
u System Generator: greaterthan =l
— Compilation Options
Compilation :
HDL Netlist
Part MGC Metlist
= Bitstream
Targ EDK Export Tool
-!- Ine Hardware Co-Simulation  # ML402
Tirning and Power Analysis MLS0E
Ri—— . = ML506_GPIO test
T o W MLS0E_greaterThan
["] create testbench MLEDS
— Clocking Options SPall
FPGA clock period (ns) : C S5Pa05s
10 F Spartan-34 D5SP 18004 Starter Platform
Multirate implementation - 0 Spartan-34 D5SP 34004 Development P
Clock Enables 1 XtremeD5P Development Kit
I'| | [Z]Provide clock enable clear pin New Compilation Target... |

According to Block Settings

Simulink system period (sec) : 1
Block icon display: Default -l
I Generate ] I OK ] [ Apphy l I Cancel ] I Help ]
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Now the System Generator Board Description Builder should open up. Under Board Name type

'ML506_twobitGreater'. Set the system clock Frequency to 100MHz and the pin location to AH15
which is the USER CLK pin.

To find the Boundary Scan Position turn on your board and open up iMPACT (see previous tutorial)
after initializing the JTAG chain you will see this:

-

15 1SE iMPACT oo B
@ Eile Edit View Operations Qutput Debug Window Help - | = =
DPEXDEX % 2/ ol e
[IMPACT Flaws w0 x
‘&a Boundary Scan
- [2) systemACE e e e
|=] Create PROM File (PROM File Format... ;- i i i
| Eoxumor f A Exumr A Exumr A Exoumar
i i i
xcfi2p xcf3Zp *cS5144x| XCCace
bypass bypass bypass bypass
xcSvex50t
bypass
iMPACT Processes «+0& x| T0O
Available Operations are:
mp Erase
mp Blank Check
mp Readback
mp Get Device ID
mp Get Device Checksum
=P Get Device Signature/Usercode
= N
Identify Succeeded
) Boundary Scan B |
Console +08& x
PROGRESS_END - End Operation. -
Elapsed time = 2 see.,
J// *%%* BATCH CMD : identifyMEM |
L —— b
E| Console |° Errors |~!l\, Wamings|
Configuration |Platform Cable USBT |6 MHz usb-hs

From here we see that the FPGA is in position 5 in the chain.
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Leave the board on and click 'Detect' to get the IR Lengths.
On the Targetable Devices section, click Add — virtex5 — xc5vsx50t — -1 — {f1136
It should now look similar to this:

#% System Generator Board Description Builder El_léj

Target Board Information

Board Mame ML506_twobitGreater
System Clock
Frequency (MHz) |100 Pin Location | Ahl5 [ Differential
JTAG Options
Boundary Scan Position 5 IR Lengths |16, 16, &, &, 10 Detect

Targetable Devices

Family Part Speed Package
virtexs |xc5vsxs0t |-1 |fF1136

Delete

Mon-Memory-Mapped Ports

Port Mame Direction Width Add

Edit...

Delete

| Help | | Load.. | | SaveZip.. | [ Instal | | Eat |

Now it is time to add our inputs and outputs. We will have two inputs each 2-bits wide and one
output that is 1-bit wide.

Under the 'Non-Memory-Mapped Ports' section click Add..

Name the Port Name 'a’ and select it as an input. Then for Pin LOC type: AG27 and click Add Pin.
This will be the first bit of input a. Do the same for the second bit which is located on pin U25.
After adding the second bit, click Save and Close.
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Configure a Port S .m_j m

~Port Options

Port N,amela | @ Input () Output

~Mew Pin

pintoc| | [CJPULLUP [C]PULLDOWN | Add Pin

F
1
o=
5
.
ia
L

Kt PinLOC  PULLUP  PULLDO.. FAST

0 AG27

| Save and Start New | [ SaveandClose |

L!g————

Now we do the same for input b.

r ¥
Configure a Port l l u

~Port Options

Port N,amelb | @ Input ) Output

~Mew Pin

pintoc| | [JPULLUP [T]PULLDOWN | AddPin

P bt
i PinLOC  PULLUP  PULLDO.. FAST
| 0 AF26
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Click Save and Close, then click 'Add..." to add the output which will be sent to the GPIO led 0.

-
Configure a Port J g

~Port Options

Port Namelaqreatb | () Input @ Cutput

~Mew Pin

pintoc| | [CJPULLUP [C]PULLDOWN | Add Pin

~Pin List
Index Pin LOC PULLUP PULLDO... FAST Mowe Up
0 H18 ] ]

Maove Do...

Delete Pin

| Comommn] [oewge) (o) |

Your screen should now look like this:
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r

Click Install to finish up the board description.
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#% System Generator Board D;:nptmn Builder : ‘::l"‘-ﬂ'
~Target Board Information
Board Name|l"-.'1|jﬂﬁ_twubitﬁreater |
~System Clock
Frequency (MHz) Pin Location Differential
~JTAG Options
Boundary Scan Pasition IR Lengths 16,16,8 810 || Detect
~Targetable Devices
Family Part Speed Package
virtexs keSS0t -1 |ff1136
~Mon-Memory-Mapped Ports
Port Name Direction Width |
; B ;
| Help | | Load.. | | SaveZip.. | [ nstal | | Bt |
N——— = ——




Once the installation is complete, a new model editor will open up with this model (you can now
close the 'System Generator Board Description Window'):

File Edit Yiew Format Help
D HS| 2R (e 4|0 h@E
af agreath
My My
| |
i bl
nmim
[
[
[
| |
|
||
il
Ready 100% Unlocked 7

In order to use this template we have to save it first. Click File — Save as and save it in the
'GreaterThanCoSim' folder.

Now highlight the template and drag it into your 'greaterthan' model.
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W Library: miS06_twobitg i

Eile Edit View Format Help

NFEHE R |2 4|2 nBEE|

af> agreath
NITHT T
I} il 3
————————n
b [ ‘I
NI I
——————————a

[100% \Unlocked  ~

=

B greaterthan *

File Edit View Simulation lFDrmat Tools Help

DEHS| s[> (2] =00  [lom T Ee

a:}
nmm | niy

! ol
bl
LU al
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Next we will add the logic to our circuit model. You can do this using blocks by going to the
'Simulink Library Browser' window and selecting the blocks you need. But since we already have
our greater-than logic (in VHDL) we will use this to save some time.

In order to use a VHDL design in Simulink, we need the 'Black Box' block located under Xilinx
Blockset — Index in the Simulink Library Broswer.

So drag the Black Box into your model editor.

[+~ Additional Math & Discrete

E Control System Toolbox.
- W] Fuzzy Logic Toolox

- @ Neural Network Toolbox
- 18| Real-Time Workshop

+- i Simulink 3D Animation
+E Simulink Control Design
+- @ Simulink Extras

E Stateflow
E System entification Too
= W] ilinx Blockset
Basic Elements.
Communication
~Control Logic
~DsP
~Data Types
~Index
-~ Math
Memory
Shared Memory
~Tools.
€ E Xilinx Reference Blockset
18] Xiinx XtremeDSP Kit

E Simulink Verification and ...

m

Library: Xilinx Blockset/ndex ‘ Search Results: (none)

System
Generator

AddSub

§
8

Black Box

CMult

ChipScope

Clock Probe

Concst

Constant

Convelution
Encoder 7.0

nlHomVERE

88 Simulink Library Browser - |=|E] =
[ = » Enlersearchterm - M
Libraries Most Frequently Usec 4 (#

Accumulator

Addressable
Shift Register

BitBasher

CIC Compiler 2
o

-~

I T—

-
W greaterthan =

File Edit View Simulation Format Tools Help

AP fegRRE

CORDIC 4.0

Clock Enable
Frobe

Complex
Multiplier 3.1

Configursble S-
ubsystem Man

Convert

Counter

Showing: Xilinx Blockset/Index

;D7‘1 ] | ¥ Videos
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After dragging in the box, a window will automatically appear requesting the entity description for
the black box. Locate the VHDL file for the greater-than circuit and click open:

r B
Select the file that contains the entity description for the black box . u
. - ® L
@U" .. » Computer » Local Disk (C:) » twobit_greaterthan » - | sy | | Search twobit_greaterthan pe |
= = — — == - =
Organize = Mew folder == » [ @I
& Favorites Name Date modified Type Size
B Desktop J\ _ngo 7/15/201110:16 AM  File folder
4. Downloads L _xmsgs 7/15/201110:19 AM  File folder
’ lE.'. Recent Places | ipcore_dir 7/12/201110:29 AM  File folder
L. iseconfig 7/15/201110:15 AM  File folder
[l - Libraries ) xlne_auto 0 _xdb 7/15/2011 10:16 AM  File folder
[ @ Documents J st 7/15/201110:15 AM  File folder |
| J? Music | greater_2bit.vhd 7/12/201110:50 AM  WHD File 218
[ Pictures |
B2 Videos ]
|
% Computer
&, Local Disk (C:)
¢4 DVD/CD-RW Drive (| |
‘i Metwork
< 1 | |
File name: greater_2bit.vhd ~ | All Supported HDL Files (", ~ |
[ Open Iv] [ Cancel ] |
| I ——— : 4
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Now your Black Box should have inputs and outputs as described by our VHDL file.

-
W greaterthan *

| B e |

File Edit Yiew Simulation Format Tools Help
DS HS| tBR|E= 422> =i [Noma =] B w
af agreath
MITETE nlli §
b
MM
|
sv
. 9
System s
Ready 100% | | loded5 4
o — ——— =

Wire up your inputs and outputs to the Black Box by clicking and holding down the left mouse

button.
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Double-click on the System Generator icon in your model editor and select the board description
we just built under the Compilation tab.

rn System Generator: greaterthan l = | ihj :
— Compilation Options
Compilation : -
HDL Netlist '
Part MGC Metlist .
= Bitstrearn .
- EDK Export Tool :
Ine Hardware Co-Simulation  * mL402 L
Tirning and Power Analysis ML506 LD
Sl _ ML506_GPIO_test .
&l o N MLS0E_greaterThan :
[C] create testbench ML506_twobitGreater v
— Clocking Options rLE0S b
FRPGA clock period (nz) : Cl SPall 3 ;
10 . SPBOS b
Multirate implementation - o Spartan-3A DSP 18004 Starter Platform L
Clock Enables 1 Spartan-3A D5SP 34004 Development Platform »
[T] Provide clock enable clear pin KtremeDSP Development Kit N
Blewes el abim Toremnd :

If you don't see it, close the System Generator window and save your model file. Then double-click
on the Sytsem Generator icon again.
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After selecting 'ML506 twobitGreater' click Generate. This may take a while (5-10 mins).

Once completed, System Generator will show a Co-Sim block, drag this block into your model

editor.

B Library: greaterthan... Elﬂlg

2bit_config.m

File

Edit View Format

Help

+“[Oa x O7 x

DEHS SBR[

=R K R S:Al JRIES

*[0 ~]ax BERS

f|B] | Text body
B T

Double-cl:

« | O, Norme - et
we just bu
= = i:jans
it config(this block) [l mask_ q'
+ = B b
k.~ | Baterthan T ot i
CoSRl it View Simulation Format Tools Help
s HE | BB | 42 =fi00 |Nomal || O
greaterthan
hwoosim :
I s B I e o B
Ready [100% |Unlocked 4 agreath L
l—’b
= b Black Box
13 nmm\
T4 = thiz_block.
15
16 % System Gd =
17 % s B ke Iy o4
18— this_klock. ITAG
189 Co-sim
20 = thiz block.
23 = this block.
T greaterthan
22 hwoosim
23 - this block. s'
24
25 b & i
agreatb pox e L
26 — agreatbh pox fL
| Ready [100% | [T=0.00 |odeds Y
2

z T
We can now simulate our design. In your model editor, click Simulation — Configuration

Parameters.

Set the stop time to: inf

Set Solver to : discrete
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S e— N
% Configuration Parameters: greaterthan/Configuration (Active) M

— —
Select: Simulation time ol
e Start time: 0.0 Stop time: inf
- Data Import/Export
-~ Optimization Solver options
[7--Diagnostics
- Sample Time Type: Variable-step v] Solver: ’discrete (no continuous states) v]
- Data Validity Max step size: auto
- Type Conversion
-~ Connectivity . ] et "
asking and sample time options i
- Compatibility 9 P P =
- Model Referencing Tasking mode for periodic sample times: Auto -
- Saving i "
[] Automatically handle rate transition for data transfer
- Stateflow
- Hardware Implementati... | [ Higher priority value indicates higher task priority

- Model Referencing
Zero-crossing options

[zl Simulation Target i
- Symbols Zero-crossing control: [Use- local settings v] Algorithm: Nonadaptive -
Custom Code . .
% Real-Time Workshop Time tolerance: 10%128%eps Signal threshold: auto 4
Report Number of consecutive zero crossings: 1000
Comments
Symbols l
Custorn Code I
Debug
- Interface "
4 | 1 | 3
I
‘).- oK ] [ Cancel ] ’ Help ] [ Apply l
L —— =
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Click ok.

Make sure your board is on then in your model editor click the play button.

- =

W greaterthan * =D
File Edit Yiew Simulation Format Tools Help
DS HES tB2R|E=> 422> ajf [Noma =] B
sf— ™= 4,—.-—&9[55&!:
nmm agreath niy
————— b
B Black Box
MM

m

greaterthan
hwoosim
sv
. 9
System s
Read 100% T=0.00 \VariableStepDiscrete /
b ]I" : _— p —.—I—J'-élﬂ
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Simulink will now program your FPGA (this may take a while). Wait until the model editor screen
says running..

i ™
W greaterthan * EM

Eile Edit View Simulation Format Tools Help

D|E’qn§|.%%ﬁ|@$ﬁlljfl|ll linf !N-:urmal ;h
sl— ™= 4,—b-a.graatb
NITHT agreath niy
——»c
B Bladk Box
T

m

greaterthan

' hwoosim
’ & 5
System -
Running 1100% HEEN  [T=37336.200 |VariableStepDiscrete e
e E_m—— —
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Then you can toggle the GPIO switches to test the greater-than circuit, a picture is shown below:

o~
Sy

>~ MQ/L"!/ i/ % ‘ 18] (%] % (ﬂ//«w EJ ’”’I’

Hlustration 2: a="10"=2;b="01"=1; thusa>b

You can further customize this by adding more blocks to manipulate the signal. Here are some
more complex design tutorials using a MAC FIR from Xilinx:

http://www.xilinx.com/products/boards/m1506/ml506_12.1/dsp.htm

Xilinx also provides a set of System Generator tutorials located in the installation directory. Mine is
in

C:\\Xilinx\12.1\ISE_DS\ISE\sysgen\examples

Using Xilinx XPS and SDK to implement serial communication
using the RS232 cable and a terminal program

Summary

This tutorial will show you how to use Xilinx XPS base system builder to create a base system
package that connects the FPGA to its board peripherals such as the UART serial interface, GPIO
LEDs, etc. After building the base system we will export it to Xilinx XPS where we can write the
software to test the UART interface.

Note: I have been experiencing some crashes with the Xilinx SDK version 12.1 in Windows 7.
Version 13.1 and later is supposed to support Windows 7, so for this tutorial I will use Xilinx EDK
version 13.2.
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http://www.xilinx.com/products/boards/ml506/ml506_12.1/dsp.htm

Xilinx XPS

First we will use XPS and the system builder wizard to add peripherals to our FPGA. This is done
by creating a soft microprocessor to handle peripheral interfacing and communicate with the FPGA.

First we will create a file system to organize our project files. Create a folder (I put mine in the
local drive) and name it (make sure there are no spaces):

ml506-edk-13-2

i
@Qvlﬂ_’ v Computer » Local Disk (C:) » i - | 4 | | Search Locai Disk ... 0 |
=
Organize » = Open Include in library = Share with « Burn MNew folder B = [l @
9 Favorites MName . Date modified Type Size *
Bl Desktop |/ C_cpp_programs 6/2/2011 B:18 PM File folder
4 Downloads W code 4/8/2011 2:53 PM File folder i
1 Recent Places l dev 77472011 9:21 AM File folder
[ Recorded TV . eclipse 7/30/2011 9:53 AM File folder
. Fraps 8/3/2011 6:18 PM File folder
- Libraries . MATLAB 7/14/2011 8:53 AM  File folder
E?‘ Documents . MedelSimTestbenches 6/30/2011 7:10 PM File folder
J‘.- Music . Modeltech_pe_edu_10.0a 6/20,/2011 2:55 PM File folder
[ Pictures . PerfLogs 7/13/2009 8:20 PM File folder
E Videos .. Photoshop 8/3/2011 £:10 PM File folder
\/ Program Files 8/3/2011 5:30 PM File folder
Q@ Homegroup .. Program Files (x86) 7/30/2011 1:05 PM File folder 3
. Simulink_Programs 5/21/2011 10:44 PM  File folder
1M Computer . starcraftnstall 5/29/2011 10:26 AM  File folder
5_? Local Disk () . testbench 7/13/2011 1:54 PM File folder
— Storage (D3] . Users 7/12/2011 12:50 PM  File folder
W Windows 8/1/2011 7:31 PM File folder
'ﬁ'j Network . WTablet 8/2/2011 2:13 PM File folder
L Kilinx 8/1/2011 4:42 PM File folder
. KilinxML506 8/3/2011 3:44 PM File folder
. xilinxProjects 7/11/2011 10:09 AM  File folder
. mi506-edk-13-2 8/3/2011 6:34 PM File folder =
mi506-edk-13-2 Date modified: 8/3/2011 6:34 PM
) File folder
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Now within this folder make two empty folders name: edk, sdk

Yer
oL

v Local Disk (C:) » miS06-edk-13-2 » - | 4|

brary = Share with - Burn Mew folder 1=
Mame Date modified Type

2011 6:36 PM File folder
2011 6:36 PM File folder

i

) edk &/
) sdk 8/

L

We will store the board configuration files in the edk folder and the software files in the sdk folder.

Open up Xilinx XPS (if you are using Windows 7, use Version 13.1 or later)

| Motorola
; OpenOffice.org 3.3
J QuickTime
| StarCraft II
| Startup
, Steam
J VideolAM
| WinPcap
. WinRAR
J Xilinx ISE Design Suite12.1
J Kilinx ISE Design Suite 12,2
J Xilinx ISE Design Suite 13.2
| Accessories
. Chip5cope Pro
. Documentation
. EDK
& ilinx Platform Studio
@ Kilinx Software Development Kit
. Dncumentatit{ Xilinx Platform Studio

; Tools -

m

1 Back

| YeOFCn RFOGrams ang Ties p |
F =
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Choose Base System Builder wizard:

# Xilinx Platform Studio

Create new or open existing project

& _
'.i-"\'r @ Base System Buider wizard (recommended)

BSB
(7 Blank XPS project

@ (") Open a recent project

Browse for Maore Projects...

Browse EDE examples (projects) on the web here

o ) [Comm ]|

Help
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In the Project File section point it to the edk folder we created earlier and for the interconnect type
choose PLB. For newer models of FPGA choose the AXI.

Click OK.
# Create New XPS Project Using BSB Wizard [
Mew Project
Project File | C:Ymi506-edk-13-2\edk\system. xmp
Select an Interconnect Type
1 AXI System

AXIis an interface standard recently adopted by Xilinx as the standard interface used for all current and

future versions of Xilinx IF and tool flows. Details on AXI can be found in the AXI Reference Guide on
xilir, com,

@ PLB System

PLE is the legacy bus standard used by Xilinx that supports current FPGA families, induding Spartané and
Virtexs. PLB IP will not support newer FPGA families, so is not recommend for new designs that may

migrate to future FPGA families. Details on PLE can be found in the PLBv46 Interface Simplifications
document on xlinx. com.

Select Existing .bsb Settings File(saved from previous session)

Set Project Peripheral Repository Search Path

Browse ...

Browse ...

o

=n
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Choose new design and click Next.

@ Base System Builder

2 i)
Welcome Board _System Processor Peripheral
—

Cache Summary
]
Welcome to the Base System Builder

This tool leads you through the steps necessary for creating an embedded system.

Select One of the Following:
@ Iwould like to create a new design

() Twould like to load an existing .bsb settings file (saved from a previous session)

Browse ...

« Back Mext = ] ’ Cancel
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Choose the development board, in our case it is a Virtex 5 ML506 Evaluation Platform and click
next.

-
Q Base System Builder @u

Welcome Board System Processor Peripheral Cache Summary
I |

Board Selection
Select a target development board.

Board
@ Iwould like to create a system for the following development board

Board vendor |!i|im( El

Board Mame Virtex 5 ML506 Evaluation Platform

| Board Revision |1 El

) I would like to create a system for a custom board

Board Information

Architecture Device Package Speed Grade
| |virtexs [+] [xcsvaxsot [~] [ff113s B
Use Stepping |

L L[]

Reset Polarity |Au:ti'-te Low

Related Information
Vendar's Website

vendor's Contact Information

Third Party Board Definition Files Download Website

The ML506 board is intended to showcase and demonstrate Virtex-5 technology. The ML506 board utiizes Xilinx Virtex 5 XC5VSXS0T-FFG 1136 device, The
board indudes Tri-Mode Ethernet MAC/PHY, 256MB DDR 2 SDRAM SODIMM memory, 1IMB ZBT SRAM, 32MB of Commodity Flash, 8kb IIC EEFROM, CPU Debug
and CPL Trace connectors, System ACE CF controller and 2 RS5232 serial parts.

s | (o] [ ome
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The Base System Builder will create a soft processor for interfacing with the peripherals, choose
Single-Processor System and click Next.

-
Q Base System Builder M

Welcome Board System Processor Peripheral Cache SUmmary

System Configuration

Configure your system,

@ Single-Processor System () Dual-Processor System
Select this option to create a design with a single processor. This Wizard Select this option to create a design with two processors. This Wizard
will let you configure the processor, the peripheral set and some major will let you select the types of processors, peripherals unique to each
configuration parameters for the peripherals. processor, and peripherals shared by the processors.,

Processor 1 Peripherals

Processor 1 "
I R5232 GPID i

Processor 1

ed Peripherals

; Mailbox  Mutex
Frocessor 1 Feripherals

[

| F52%: CFIC

I Processor 2 Peripherals
i Processor 2 DDR  EMAGC

|

|

< Back ][ Next H Cancel
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Choose these default values for the processor specs and click Next.

-
Q Base System Builder I &u

Welcome Board System Processor Peripheral Cache Summary
| J

Processor Configuration

Configure the processor(s).

Reference Clock Frequency |1E|IZI.DD |z| MHz
Processor 1 Configuration
Processor Type |MicroBIaze |E|
i System Clock Freguency |125.00 Izl MHz
I Local Memory 2 KB H
Debug Interface |On-Chip HW Debug Module IZ|

L Enable Floating Paint Unit

o] (Coow> ) [Cos
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In the Peripheral window, leave it default. As you can see there are many peripherals connected to
the MicroBlaze soft processor. We only need to create a base system once and we can reuse it for
different projects so we might as well connect all the peripherals in case we need to use one for
another project. Click Next.

# Base System Builder .. m

Welcome Board System Processor Peripheral Cache SUmmary
|

Peripheral Configuration

To add a peripheral, drag it from the “Available Peripherals™ to the processor peripheral list, To change a core parameter, dick on the peripheral.

Available Peripherals

Peripheral Names Processor 1 (MicroBlaze) Peripherals Select al
E} I(;} Devices Core Parameter
- FLASH

- Hard_Ethernet_MAC DDR2_SDRAM

= Internal Peripherals Cor_e . S

i Imb_bram_if_cntlr DIP_Switches_8Bit

- xps_bram_if_cntlr Core: xps_gpio

- xps_timebase_wdt Ethernet MAC ]

. xps_timer Core: xps_ethernetlite
B IC_EEPROM

Core: xps_iic
LEDs_8Bit

Core: xps_gpio
LED=_Positions

Core: xps_gpio
PCle_Bridge

Core: plbwvde_pcie

Push_Buttons_5Bit

Core: xps._gpio
R5232_Uart 1

Core: xps_uartlite, Baud Rate: 9600, Data ...
R5232_Uart_2

Core: xps_uartlite, Baud Rate: 9600, Data ...
SRAM

Core: xps_mch_emc
SysACE CompactFlash

Core: xps_sysace
dimb_cntlr

Core: Imb_bram_if_cntlr
ilmb_cntir

Core: Imb_bram_if_cntlr

< Back ][ MNext = ][ Cancel
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Click Next on the Cache window as we won't use any.

@ Basze System Builder s
Welcome Board System Processor Peripheral Cache Summary
| |
Cache Configuration

Select cache size and cache memory for processor(s).

Processor 1 (MicroBlaze) Cache

In MicroBlaze, caches are optional and configurable. Caches are implemented using FPGA LUTs for small caches or Block RAMs for large sized caches.

[ Instruction Cache [7] Data Cache

Instruction Cache Size |2 KB Data Cache Size |2 KB

Instruction Cache Memary Data Cache Memory
SRAM SRAM
DDR2_SDRAM DDR2_SDRAM

< Back ][ Mext = ][ Cancel
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The next page is the summary of our design, review it if you like and click Finish. (Make sure to
check the Save Base System Builder Settings File box).

@ Base System Builder —. m

Welcome Board System Processor Peripheral Cache Summary

Summary

Below is the summary of the system you are creating.

System Summary

Core Name Instance Mame Base Address High Address =
=-iProcessor 1 i microblaze 0
- MM DDR2_SDRAM 090000000 (=9FFFFFFF
-~ Xps_gpio DIP_Switches_8Bit (81460000 0x8146FFFF
- xps_ethernetlite  Ethernet MAC 081000000 0x8100FFFF
-~ xps_iic IC_EEPROM (81600000 0x8160FFFF
- Xps_gpio LEDs 8Bit 051440000 0x8144FFFF =
-~ ¥ps_gpio LEDs_Positions 081420000 0:8142FFFF 1
- plnvd6_pcie PCle_Bridge 0x85C00000 0x85COFFFF
-~ Xps_gpio Push_Buttons_5Bit (81400000 0:8140FFFF
- xps_uartlite R5232_Uart_ 1 084020000 0x8402FFFF
-~ xps_uartlite R5232_Uart 2 (584000000 0x8400FFFF
- xps_mch_emc SRAM 08 AF00000 (=8 AFFFFFF
- XpS_sysace SysACE_CompactFlash 033600000 (0:8360FFFF m
- Imb_bram_if_cntlr dimb_cntlr 000000000 0x00001FFF -
File Location
[} Qverall
- CAmIS06-edk-13-2\edk\system xmp
- Chmls06-edk-13-2\edk\system.mhs
- ChmIs06-edk-13-2\edk\ data'\system.uct
- ChmIS06-edk-13-2\edk\etc\fast_runtime.opt
- CAmIs06-edk-13-2\edk\etc\ download.cmd

- Chml5s06-edk-13-2\edk\etc\bitgen.ut

Save Base System Builder {.bsb) Settings File
C:\yml506-edk-13-2\edk\system. bsh

< Back ] [ Finish J [ Cancel

67



The base system is now finished but before we can write some software for it we have to update
the bitstream and export the board configurations to Xilinx SDK.

Under Device Configuration click Update Bitstream, this process takes a long time (around half an
hour).

Edit

File View Project Hardware BPESERSTGTEGLGN Debug  Simulation  Window  Help
EEEIE T
[P Catalog ||%' Download Bitstream I «+08 X| LLP d Bus Interfaces | Ports | Addresses |
2® MM L MName Bus Name P Type IP Version
- - EEBEB
Description IP Version IP Type Status Processor Supp pr— 7 7r Imb_v10 2.00.b
B &£ EDKIns... - ilmb 1 Imb_v10 200.b
(- Analog e || 1 B_plb r plb_vi6 1.05.a
(- Bus and... i [ microblaze 0 ¢ microblaze  8.20.a
-- Clock, R... T — [ lmb_bram ﬁ bram_block  1.00.a
--Commu... > ll: T [+ dimb_cntir ﬁ Imb_bram_i... 3.00.b
-- Commu... @ |/ [+ ilmb_cntlr ﬁ Imb_bram_i... 3.00.b
- DMA an.. 3 [+ SRAM ﬁ xps_mch_e.. 3.0l.a
Debug Y- G- DDR2Z SDRAM r mpmc 6.04.a
FPGAR.. s & mdm 0 o i 2006
General ... 5 - xps_intc 0 10 xps_intc 201.a
10 Mod... $: - PCle_Bridge Tr plbvi6_pcie  4.07.a
Interpro... o [#- Ethemet MAC 7r xps_etherne... 4.00.a
Memor... e G- DIP Switche... 1 xps_gpic 200.a
- PCI | — - LEDs_8Bit 17 xps_gpio 2.00.a
(- Peripher.. e G- LEDs Positi.. 17 xps_gpio 200.a
[+ Processor e - Push_Butto... 17 xps_gpio 200.a
Utility o———{| @ nc_erroM 1t xps_iic 203.a
- Project Loc... e - SysACE_Co... 7r xps_sysace  1.0l.a
?7 (- R5232 Uart 1 ﬁ xps_uartlite  1.02.a
o | B-RS232 Uart 2 ﬁ xps_uartlite  1.02.a
o Flark mener < rlack aene AN7 2

The console will say done when the bitstream update is complete:

Legend
dMaster ¥ Slave diMaster/slz
TrProduction [2llicense (paid

4 1 P |t Superseded Discontinu
# Project | @ [P Catalog S Start |
|Cnnso|e

Done!

4| 1

Memory Initialization completed successfully.

al
Console |J\_«, Warnings |° Ermrs|
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To export this project to the SDK, click Project — Export Hardware Design to SDK..

[ Xilinx Platform Si .61 13-2\edK\system.xmp - [System Assemb!
@ File Edit View Hardware Device Configuration Debug  Simulation  Window  Help
& Eﬁ & [ Project Options...
|IF‘ Catalog |&] Design Rule Check Ctrl+Shift+ D 08X | p '-Ill; B
i2® - MM L
 — 5] Select EIf File... BEBEBE Marr
Description IP Ve P T E———— CESSOr Supp e
5§ EDKIns. xport Hardware Design to SDK... [
i Analog & Archive Project... e || (T
[+ Bus and... B r
- Clock, R... ol Generate Block Diagram Image T g -1
- Commu... . ] ] @ k e
& Commu... il Generate and View Design Report '|' @
- DMA an... I View Design Summary @ G- &

Check the box to include the bitstream file we just generated and the BMM file. Then click Export
Only: (This will created some files located in C:\m1506-edk-13-2\edk\SDK\SDK Export\hw)

,
] Export to SDK / Launch SDK L2 ||

This dialog allows you to export hardware
platform information to be used in SDK.,

Indude bitstream and BMM file

{¥PS wil regenerate bitstream if necessary,
and it may take some time to finish,)

Directory location for hardware description files

SDKN\SDK_Export

| ExportOnly | [Export &LaunchSDK| | Cancel | | Help

This will enable the Xilinx SDK to use the hardware configuration we just described and create
software to utilize them.
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Xilinx SDK

Close Xilinx XPS and open Xilinx SDK:

Ji Winkcap
I, WinRAR
0 Xilinx ISE Design Suite 12.1
| Xilinx ISE Design 5uite 12,2
| Xilinx ISE Design Suite 13.2
. Acceszories
. Chip5cope Pro
. Documentation
|, EDK
# Jilinx Platform Studio
@ Kilinx Software Developrment Kit

. Documentation

. Tools

1  Back

| |555m’? programs and files B0 |

Point your workspace to the sdk folder we created at the beginning of this tutorial and click OK:

@ Workapace Launcher o —— )

Select a workspace

Hilinx SDK stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace:  C:\mI506-edk-13-2\sdk -

[7] Use this as the default and do not ask again
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Click File — New — Xilinx C Project:

oy C/C=+ - Xilinxk SO

File | Edit Source Refactor Mavigate Search Run Project  Xilinx Tools  Window  Help
Mew Alt+5Shift+M » Q Kilinx C Project [
Open File... Q Kilinx C++ Project
Close ChrleW [Z5  XKilinx Hardware Platform Specification
Close Al Cirls Shift+ W i, Xilinx Board Support Package
% Project...
Save Ctrl+5
Save As &% Source Folder
Save All CtrleShiftes | = Folder
Revert |£|{> Source File
Iﬁ Header File i
Move... | % File from Template 2
Rename... F2 & Class
Refresh F5
<
Convert Line Delimiters To y | I Ofther-. Crl+N
DoCumeEntanonm
Print... Ctrl+P
e Getling Started wi
Switch Workspace r « EDK Concepts, T
Restart + Migrating from olc
s Frequently asked
g1y Import.
ey Export.. Known lssues
Properties Alt+Enter . .
& Known issues in
Exit s Kiling Answer Req
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The Xilinx SDK will prompt you to specify a hardware platform. This is the file we exported in
XPS and it contains all the hardware info of our board. Click Specify:

SDK requires a hardware platform specification to support application development.
The hardware platform specification is exported by either Project Mavigator or Xilinx
Platform Studic. Currently, no hardware platforms have been brought into the
workspace, Select 'Specify’ to specify one now, or 'Cancel' to cancel the wizard.

Mo Hardware Platforms in the Workspace

[ Specify ] ’ Cancel

72



Name the project UART Test and point the hardware specification entry to the system.xml file
that we exported. The bitstream and BMM entries should automatically fill after setting the
system.xml entry: Click Finish

Mew Hardware Project l | (=] |_ﬂh]
New Hardware Project .
Create a new Hardware Project. . i |
.
Project name: UART Test
Use default location
N
Chmls06-edk-13-2\sdi\UART Test Browse...

default

Provide the path to the hardware specification file exported from Project Mavigator or XP5,
This file usually resides in SDK/SDK_Export/hw folder relative to the XPS project location.
The specification file and associated bitstream content will be copied into the workspace.

Co\mIS06-dk-13-2\edk\SDK\SDK_Export\hu/\system.xm

w Bitstream and BMBM Files

Optional: If you'd like to associate a bitstream different than the one that was exported from XP5,
please specify that below.

Bitstrearn:  C\ml506-edlk-13-24edk\SDENSDE_Export'hw system. bit Browse..

BMM File:  C:\ml506-edk-13-2\edk\SDK\SDK_Export\hw\system_bd.bmm

@:‘ Einish l ’ Cancel
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In the next window, name the project hello_uart and select the Empty Application template, then
click Next:

)
T EET

New Xilinx C Project _
Create a rnanaged make application project. Choose from one of the sample applications. @

Project name:  hello_uart

Uze default location
Location: | CAmI506-edk-13-2sdk\hello_uart Browse...

Choose file systern: | default

Hardware Platform: | IART Test

Processorn microblaze_0

Dhrystone Descripticn

ETCTTEE N A biari C project i
Hello World

IwIP Echo Server

Memory Tests

Peripheral Tests

SREC Bootloader

Kilkernel POSIX Threads Demo

@ < Back Next » Finish

74



Then name the board support package hello uart bsp and click Finish:

r ™y
e BT

New Xilinx C Project .
Create a managed make application project. Choose from one of the sample applications. @

(@ Create a new Board Support Package project

The template provided by application ‘Empty Application’ will be used to configure the project.

Project name:  hello_uart_bsp

Usze default location

Location: | C\mi506-edk-13-2\sdk\hello_uart_bsp

Choose file system: | default

Target an existing Board Support Package

FAvailable Board Support Packages:

Mo Board Support Packages found

@ Neds || Fnish || Cancel

Xilinx SDK will create a template for your new C project.
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Expand the 'src' folder under the 'hello_uart' project folder, then right-click on 'src' and click New
— Source File.

Name the source file hello_uart.c and click Finish:

Mew Source File I. = LY _E:h,l
Source File
Create a new source file, C
Source folder:  hello_uart/=rc
Source file: hello_uart.c
Temnplate: Default C source template v] ’ Configure... ]
@:l Finish ] ’ Cancel

A Xilinx text editor should come up (if it doesn't, double click hello uart.c in the Project Explorer
windows), delete all the auto generated comments and type in this code:

#include <stdio.h>
int main ()
{
xil printf("Hello World");
while (1) {
}

return O;

Note: use xil printf() when you can, printf () takes up too much memory space.
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Click save and Xilinx SDK should automatically build and compile your code and create a file
called hello_uart.elf which you can use to program the FPGA.

MEna wa wm | er == o [ —_ e b

BEm #H-§d- %o~

T[\j Project Explorer &35 == =) fl__i system.xml ﬁi}.‘ systemn.mss (@ *hello_uart.c &5
b_—c,- hello_uart _#include <stdio.h>
[l Includes
(2= Debug int main{()
[ src i
@ hello_uart.c ®xil printf("Helloc World"):
E Iscript.ld while (1) {
README. et ¥
hello_uart_bsp
g UART Test sl L
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Now right-click on the hello uart project and click Generate Linker Script

[} Project Explorer i3

== =) T_; system.xml

(G

vart!

2inolnds

< 3Tt

4 ;= hell
[>@_“|]Ir
=0
4 (=5

T

r [ hello|

¢ (3 UART

Mew

Go Into
Open in New Window

= Copy

Paste
# Delete
Move...

Rename...

Import...

C.

Export...

Build Project
Clean Project
Refresh

ﬁ?

Close Project

Close Unrelated Projects

Build Cenfigurations
Make Targets

Index

Show in Remote Systems view

Convert To...
Run As
Debug As
Profile As
Team

Compare With

Restore from Local History...

Tl Generate Linker Script

wllh 1 mnor R
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F5

£ ("]

(1)




Leave all the default settings and click Generate

Note that if your .elf file is too big, you might have to increase the Heap and Stack size to
accommodate your code:

Generate a linker script

- - -
Generate linker script
Control your application's memory map.
Basic | Advanced
Project: hello_uart
- Place Code Sections in:  ilmb_cntlr_dlmb_cntlr
Output Script:
CAmI506-edk-13-2\sdk\hello_uart\sre\lseript.ld| Browse Place Data Sections in: ilmb_cntir_dlmb_cntlr
Modify project build settings as follows: Place Heap and Stack in:  ilmb_cntir_dimb_cntlr
Set generated script on all project build configurations V] Heap Size: 1KB
Stack Size: 1KB
Memaory Base Address Size
ilmb_cntlr_dlmb_cntir 0:00000000 8 KB
SRAM_MEMO_BASEADDR 0x8AFDD000 1MB
DDR2_SDRAM_MPMC_BASEADDR  0:80000000 256 ...
b Fixed Section Assignments
@) [ Generate J ’ Cancel

This .elf file, along with some system configuration bitstreams, is what you need to program the
FPGA and run your software.
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Turn on the ML506 and open up a serial terminal program such as HyperTerminal, TeraTerm,
Putty etc.. Here I use TeraTerm, and set it up for serial communication on COM1 with 9600
baude:

Click on Xilinx Tools — Program FPGA:

File Edit Source Refactor Mavigate Search Run  Project | Xilinx Tools | Window Help
B & 22 el Tl Generate linker script L~ & 5~
E e LG = [if, Board Support Package Settings
: BN p— & Repositories e
'RjPro'ectEu lorer &3 . = S B(E stermn.xml @ - 8z
2 I > = 1 sy [
4[5 hello_uart] || #inclnde| 23 Program FPGA =l |
a g‘@? Binaries E Program Flash |
> iﬁ: hello_uart.elf - [microblaze/be] int main |
- ol Includes { @ AMD Console
» (= Debug ®il Launch Shell
4 @ sic ‘:ﬂul &} Configure JTAG Settings
: % IhE”_D'L:ZrtC #%  Systemn Generator Co-Debug Settings
script,
. README. : retorn 0;
‘ [ @ hello_uart_bsp

Point the Bitstream and BMM File entries to the files exported by Xilin XPS and under the
microblaze 0 processor entry choose the hello uart.elf file:

=

Program FPGA

Program FPGA
Specify the bitstream and the ELF files that reside in BRAM memory

Hardware Specification: C:hm1506-edk-13-24sdkNUART_Test\system.xml
Bitstream:  C:\ml506-edk-13-2\edk\SDK\SDK_Export\hwsystem.bit [Browse.

BMM File:  CA\mi506-edk-13-2\edi\SDK\SDK_Export\hw\system_bd.bmm M

Processor ELF File to Initialize in Block RAM

microblaze_0 ChmlS06-edk-13-2sdkbhello_vart Debugihello_uariied

® [ Program ]’ Cancel

Click Program and Xilinx SDK will combine the .bit, .bmm, .elf, files into a single bitstream
called 'download.bit' located in C:\m1506-edk-13-2\sdk\UART Test.
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I suggest you rename this file to something more meaningful like hellouart.bit.

The FPGA is now programmed and you can see the results in the terminal window:

r

LIy COM1:9600baud - Tera Term

File Edit Setup Control Window Help
Hello Horldf]

Play sound with a sine wave using the AC97 codec

Summary

This tutorial makes use of the AC97 codec, LCD, UART (for text display) to play some sine waves
through the line-in port of the AC97 interface. User instructions will be displayed to a COM serial

window such as HyperTerminal or TeraTerm. Also some simple instruction will be displayed to the
user via the on-board LCD screen.

To avoid reinventing the wheel, we will use some Xilinx pre-made board configuration files and
software.

Xilinx XPS

In order to use the on-board AC97 codec we would have to read the datasheet for the codec
available here:

http://www.xilinx.com/products/boards/ml505/datasheets/87560554AD1981B_c.pdf

Then we would have to use our MicroBlaze softprocessor to setup AC97 according to its datasheet.

But Xilinx has already done this for use so we can just use theirs and tailor it to our needs.

First lets setup our file system to organize our project.
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Create a folder on the local drive called: AC97sine then within this folder create two more named
sdk and xps.

@ f-—)\ 8|5, » Computer » Local Disk (C:) » = Search Local Disk ...
Organize « = Open Include in library « Jr - -
[ Favorites Name i\-u./\_/ | . v Computer » Local Disk (C:) » AC97sine »
_ ———
Bl Desktop ) Xilin
. Organize = Include in library - Share with = Burn MNew folder

4 Downloads ACYTsine

1= Recent Places . andreid-sdk-wind K- Lionic Mame Dat

3 Recorded TV / C_cpp_programs B Desktop <dk /4
- e & Downloads | xps B/4
U.Q_L|brar|es  dev = Recent Places

j Documents eclipse @ Recorded TV

dr"- Music ) Fraps B

The Xilinx XPS files will be stored in the xps folder and the Xilinx SDK workspace will point to
the sdk folder.

First we need to download the pre-made Xilinx files.

Get them here:

http://www.xilinx.com/products/boards/ml506/ml506_12.1/bsb.htm

Choose the ML506 EDK Standard IP Design with Pcores Addition .zip file
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Extract the files somewhere like the desktop or a temp directory:

P,
I\._./'”\.,./I | . » ml506_std_ip_pcores »
Organize + Include in library + Share with « Burn MNew folder
¥ Favorites MName Date modified Type Size
2
Bl Desktop . bootloops 8/4/2011 5:25 PM File folder
& Downloads |, data 8/4/2011 5:25 PM File folder
=] Recent Places | etc 8/4/2011 5:25 PM File folder
[ Recorded TV .. implementation §/4/2011 5:25 PM File folder
. microblaze_0 8/4/2011 5:25 PM File folder
- Libraries |/ pcores B3/4/2011 5:25 PM File folder
ESI Documents .. ready_for_download 8/4/2011 5:25 PM File folder
J‘i Music L osw 8/4/2011 5:25 PM File folder
[E] Pictures . TestApp_Memory_microblaze 0 8/4/2011 5:25 PM File folder
B2 videos || mi506_bsb_system.bsb 5/3/2010 10:59 AM  BSB File
|| mI506_bsb_systern.mhs 5/12/201012:35 PM MHS File
# Homegroup || mI506_bsb_systern.mss 5/12/201012:35 PM M55 File
@ ml506_bsb_system 5/12/201012:43 PM  Xilinx Platform Stu...
Lo Computer
&, Local Disk (C)
—a Storage (D)
ih Metwork n
]
P 1 3 |
) 13 items

&3



Then copy these files and put them in your xps folder created earlier:

-
@Qv| . v Computer » Local Disk (C:) » AC97sine » xps »
Organize + 7 Open Burn Mew folder
¥ Faverites Mame i Date modified Type Size
Bl Desktop | | bootloops 8/4/2011 5:26 PM File folder
4 Downloads | | data 8/4/2011 5:26 PM File folder
“El Recent Places | i etc 8/4/2011 5:26 PM File folder
Recorded TV | |, implementation §/4/2011 5:26 PM File folder
! . microblaze 0 8/4,/2011 5:26 PM File folder
- Libraries | |. pcores 8/4/2011 5:26 PM File folder
@ Documents | .. ready_for_download 8/4/2011 5:26 PM File folder
JP Music | L osw 8/4/2011 5:26 PM File folder
[ Pictures | | TestApp_Memory_microblaze 0 8/4/2011 5:26 PM File folder
B2 videos | || mi506_bsb_systemn.bsb 5/3/2010 10:59 AM  BSB File
| || mI506_bsb_systern.mhs 5/12/201012:35 PM  MHS File
# Homegroup | || mI506_bsb_systern.mss 5/12/201012:35 PM M55 File
|@ ml506_bsb_system 5/12/201012:43 PM  Xilinx Platform Stu...
Lo Computer
&, Local Disk (C)
—a Storage (D:)
9" Metwork n
i
< | 1 (L
13 items selected Date modified: 5/3/201010:59 AM - 8/4/2011 5:26 PM
|
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Open up Xilinx XPS and cancel the first prompt:

-
#& Yilink Platform Studio

Create new or open existing project

‘ T
%
BSB

L

() Blank ¥PS project

@ (") Open a recent project

\Browse for Mare Projects...

Browse EDK examples {projects) on the web here

@ Base System Builder wizard {recommended)

ok || cancel |

Help

Click File — Open Project.. and browse to the mI506 bsb system.xmp file in the xps folder and

click Open:
@ Cpen Existing Project m
Look in; . CHACSTsinewps E G (=)} Q I_ﬂ E]
'ih My Computer | | - bootloops
|, data
E mark | etc
|, implementation
. microblaze 0
|, pcores
|, ready for_download
| | sw
" . TestApp_Memory_microblaze 0
~ mis06_bsh_systemxmp
N
L]
File name: mI.EUé_bsb_system.xmp
Files of type: |Platform Studio Project (*.xmp) E Cancel
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Since this Xilinx project was create with EDK version 12.1 and we are using version 13.2, Xilinx
will ask us to update the project. Click Yes:

%] Platform Studio e |

This project was created with an older version of EDE.
AP5 will update the project to current release,

Select "Yes' to have XP5 do the following changes:
1. Back up your project files to the 'revup' directory.
2. Update your project files to the current version.

Continue?

Click next on this first screen:

@ Version Management Wizard @I&J

This Wizard will help you upgrade the cores in
your project.

Some cores were updated in the repository since your project was last processed, This wizard
outlines the modifications, offers to automatically uparade to the current backward-compatible
revision, or provides more information about upgrading to the current revision of the core,

ATTENTION

Changes wil be made to the MHS file, You can cancel this wizard at any time without

moadifying the file, but you might not be able to process your project with the current version
of the ¥PS.

The following pages show the cores and their upgraded versions. Click the links for a core to
view its data sheet and change log.

To continue, dick Mext,

ERN
[+1]
(]
Ll

< Back Mext = ]’ Cancel
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Click Next on this window and the rest that follow:

- B
@ Version Management Wizard m

Essential Revisions of Cores
Some cores in your project were removed or superseded or are not found in the
repository.

The following cores have either been removed or werenaf found in the repository, XPS
needs to make essential substitutions for these cores. Some of the cores might be substituted
by superseded versions if the tool cannot migrate them to major versions,

Core Mame Current Version Mew Version  leason for Update
1 microblaze ~ 7.30.3 730.b REMOVED
2 mpmc 6.00.a 6.04.3 REMOVED
|
N

< Back H Mext = ” Cancel
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Finally, click Finish:

@ Version Management Wizard

A=)

Apply Changes to your Project

create a backup copy of the MHS file before the project is modified.
Mo changes will be made to other files in the project.

IMPORTAMNT: When you dick Finish, XPS modifies the MHS file in your project. This wizard will

The following files will be modified:
system.mhs

The following changes will be made:

Core microblaze 7.30.a will be replaced by 7.30.b

Core mpmc &.00.a will be replaced by 6.04.a

Core plb_v46 1.04.a will be replaced by 1.05.a

Core cock_generator 4.00.a will be replaced by 4.02.a

You must manually make the following changes:

Core microblaze 7.30.a needs to be replaced by &.20.a

Core Imb_v10 1.00.a needs to be replaced by 2.00.b

Core Imb_bram_if_cntlr 2. 10.b needs to be replaced by 3.00.b
Core mdm 1.00.g needs to be replaced by 2.00.b

Core proc_sys_reset 2.00.a needs to be replaced by 3.00.a

< Back ][ Einish

|| cancl
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After it finishes loading the files take a look at the peripherals. Notice that it has an ac97
controller:

L W r ! 1 L

MPL Bus Name IP Type IP Version

BB 2 Imb 10 1.00.3

2t Imb_10 1.00.a

i, opb_v20 1.10.d

- mb_plb Tr plb_vi6 1.05.a

--micmbtazz_ﬂ /. microblaze  7.30.b

[ -- imb_bram ¢ bram_block 1.00.a

T - dlmb_cntlr & Imb_bram_i.. 2.10.b

@ B ilmb_cntlr o Imb_bram_i.. 210.b

3 G- SRAM Tr ¥ps_mch_e.. 3.0la

Y- -- DDR2 SDRAM ' mpmc 6.04.a

5 --ptbv46_apb... 4 plbvdé_opb.. 1.01.a

t --mdm_O 4 mdm 1.00.g

b [ xps_intc 0 17 xps_intc 2.01.a

9 |T --apb_acg?_c... % opb_ac97_c.. 1.00.a

5 - xps_epc 0 1 xps_epc 1.02.a

5 [ DIP_Switche... 7r xps_gpio 2.00.a

3 G- LEDs_8Bit 1r ¥ps_gpio 2.00.a

Y- [k d Fe Pociti.. <r wn< onin 2.00.a

Click on Device Configuration — Update Bitstream (this can take up to 30min):
B ¥ilinxF

@ File Edit WYiew Project Hardware PBEETEHENEEETEGS Debug  Simulation )
SRR AR Y UpcaeBisteam

IF Catalog 22 Download Bitstream 058 x

D,
e @

YoepsimilS06_bsb_systemamp - [System As:

m=r

After this finishes click Project — Export Hardware Design to SDK and click Export Only:

,
7] Export to SDK / Launch SDK : L2 ||

This dialog allows you to export hardware
platform information to be used in SDK,

Indude bitstream and BMM file

(¥PS wil regenerate bitstream if necessary,
and it may take some time to finish,)

Directory location for hardware description files

| SDK\SDK_Export

| ExportOnly | [Export &LaunchSDK| | Cancel | |  Help
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Xilinx SDK
Close Xilinx XPS and open Xilinx SDK.
Choose the workspace to be the sdk folder we created earlier and click OK

a7 Wnrksp:c;_aum
-

Select a workspace

Ailinx SDK stores your projects in a folder called a workspace,
Choose a workspace folder to use for this session,

Workspace: CANACYT sine\sdk -

[] Use this as the default and do not ask again

Cancel

Click File — New — Xilinx C Project.
Xilinx will ask you to Specify a hardware platform, click Specify:

-
Mo Hardware Platforms in the Workspace

4% SDK requires a hardware platform specification to support application development.
The hardware platform specification is exported by either Project Mavigator or Xilinx
Platform Studic. Currently, ne hardware platforms have been brought into the
workspace, Select "Specify’ to specify one now, or 'Cancel' to cancel the wizard.

= -4

[ Specify ] ’ Cancel
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Name the project ac97sine and browse to the exported files we created from Xilinx XPS and click
Finish:

MNew Hardware Project =l |£h

New Hardware Project

Create a new Hardware Project. .
e

Project name: | ac97sine

Uze default location
CAACSTsing\sdkhac9Tsine Browse...

default

Target Hardware Specification

Provide the path to the hardware specification file exported from Project Mavigator or XP5S.
This file usually resides in SDK/SDE_Export/hw folder relative to the XP5 project location,
The specification file and associated bitstream content will be copied into the workspace,

CAACOTsine\ps\SDK\SDK_Export\hwAmlI506_bsh_system ml

w Bitstream and BMM Files

Opticnal: If you'd like to associate a bitstream different than the one that was exported from KPS,
please specify that below.

Bitstream:  C:\ACO7sine\xps\SDK\SDK_Export\hwAmIS06_bsb,_system.bit

BMM File:  CAACSTsinehupsh\SDKNSDE_Export\hwhml506_bsh_systern_bd.bmm Browse..

@:‘ Einish l ’ Cancel
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Name the C project 'play_sine' and choose the Empty Application Template, then click Next:

-
Mew Project

mﬁlg

New Xilinx C Project

Create a rnanaged make application project. Choose from one of the sample applications.

=

Project name: pla].r_sinel

Uze default location

Location: | CAACIT sine\sdlkhplay_sine

Choose file systern: | default
Hardware Platform: | ac7zine

Processorn microblaze_0

Dth Eston e

Hello World

IwIP Echo Server

Memory Tests

Peripheral Tests

SREC Bootloader

Kilkernel POSIX Threads Demo

Descripticn
A blank C project.

Browse...

< Back Einish
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Name the board support package 'play sine bsp' and click Finish:

-
Mew Project ==
New Xilinx C Project
Create a rnanaged make application project. Choose from one of the sample applications. @

i@ Create a new Board Support Package project

The template provided by application 'Empty Application’ will be used to configure the project.

Project name: | play_sine_bsp
Use default location
Location: | CNACSTsinelsdkiplay_sine_bsp || Browse...

Choose file systern: | default

Target an existing Board Support Package

Available Board Support Packages:

Mo Board Support Packages found

@ Net> | [ Finsh | [ Cancel
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The files I will be using can be found in:

ml506 std ip pcores\sw\standalone

Right-click the 'src' folder under the play sine project and click New — Source File:

Tﬁ_ﬁ Project Explorer &3

=0

=

5 system.aml lflﬂpﬁ system.mss &4

=

&

=

play_sine_bsp Board Support Package

4 (3} ac97sine
|Z| system_bd.brmm : : : :
B system.bit ’Mudlﬁ,r this BSP's 5ett|ngsl
[ systemxml
4 25 play_sine Target Information
» ﬂl-l Includes This Board Support Package is compiled to run on the fo
F 5 - -
ew k roject...
5 L g Proj
E Go Into % File
b @ play_ o . . o =
pen in Mew Window | 7 File from Template
(= Copy Ctrl+C 3 Folder
Paste Ctrl+V | (& Class
¥ Delete Delete @} Header File
Move... é" Source File
Rename... F2 % Source Folder
g1y Import... C Project
&5  Export... C++ Project
# Refresh F5 |9 Other. Ctrl+M
Tndex » L3DRAM mpmec  Documentation
Make Targets y thes_8Bit gpio Documentation
i ) et MAC Iltemac  Deocumentaticn
Rescurce Configurations -
EPROM iic MNocumentatinon

94



Name the file 'play sine.c' and click Finish:

MNew Source File l (=] &J
Source File
Create a new source file, c
Source folder:  play_sinef/src
Source file: play_sine.c
Temnplate: Default C source template v] ’ Configure... ]
@:l [ Finish ] ’ Cancel ]

Delete all the auto-generated comments and put this in (copy and paste this code). The original
version can be found in ml506_sdt ip pcores\sw\standalone\test ac97. I cleaned it up and added
the ability to choose different frequencies and use the LCD screen (its about 4 2 pages long):

#include <stdio.h>
#include <math.h>

#include "xio.h"

#include "xuartns550 1.h"
#include "sleep.h"
#include "xparameters.h"
#include "lcd.h"

#include "memory map.h"

#define UART CLOCK XPAR XUARTNS550 CLOCK HZ

#if !SIM

#define UART BAUDRATE 9600 /* real hardware */
#else

#define UART_BAUDRATE (UART_CLOCK / 16 / 3) /* simulation */
#endif
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/* local prototypes */

volatile
int data
volatile

volatile
volatile

unsigned

int c;

int freq =

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

// BAC97
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#idefine
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

int data in buf len;
in buf[19];
int dummy;

int cur sound len;

unsigned char *cur sound ptr;

int sound ptr;
22;

MY AC97 BASEADDR
AC97 InFIFO
AC97_OutFIFO

AC97 FIFO Status
AC97 Control

AC97 RegAddr

AC97 RegRead

AC97 RegWrite

AC97 InFIFO Full
AC97 InFIFO Half Full
AC97 OutFIFO Full
AC97 OutFIFO Empty

AC97 Reg Access_Finished

AC97 CODEC_RDY
AC97 REG ACCESS
AC97 Enable In Intr

CODEC Registers
AC97 Reset

AC97 MasterVol

AC97 HeadphoneVol
AC97 MasterVolMono
AC97 Reserved0x08
AC97 PCBeepVol

AC97 PhoneInVol
AC97 MicVol

AC97 LinelInVol

AC97 CDVol

AC97 VideoVol

AC97 AuxVol

AC97 PCMOutvol

AC97 RecordSelect
AC97 RecordGain
AC97 ReservedOxlE
AC97 GeneralPurpose
AC97 3DControl

AC97 PowerDown

AC97 ExtendedAudiolID
AC97 ExtendedAudioStat
AC97_PCM DAC RateO
AC97 PCM DAC Ratel
AC97 ReservedOx34
AC97 JackSense

AC97 SerialConfig

XPAR_OPB_AC97 CONTROLLER REF 0 BASEADDR

MY AC97 BASEADDR
MY AC97 BASEADDR
MY AC97 BASEADDR
MY AC97 BASEADDR
MY AC97 BASEADDR
MY AC97 BASEADDR
MY AC97 BASEADDR
0x01
0x02
0x04
0x08
0x10
0x20
0x40
0x01

0x00
0x02
0x04
0x06
0x08
0x0A
0x0C
0x0E
0x10
0x12
0x14
0x16
0x18
O0x1A
0x1cC
O0x1E
0x20
0x22
0x26
0x28
0x2A
0x78
O0x7A
0x34
0x72
0x74
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#define AC97 MiscControlBits 0x76
#define AC97 VendorIDl 0x7C
#define AC97 VendorID2 0x7E

// Volume Constants

#define AC97 VolMute 0x8000
#define AC97 VolMax 0x0000
#define AC97 VolMin Ox3F3F
#define AC97 VolMid 0x1010

void WriteAC97Reg( int reg addr, int value) ({
XIo Out32 (AC97 RegWrite, value);
XIo Out32 (ACS7 RegAddr, reg addr);
usleep (10000);

}

int ReadAC97Reg( int reg addr) {
XIo Out32 (ACS7 RegAddr, reg addr | 0x80);
usleep (10000);
return XIo In32(AC97 RegRead);

}

void init_sound() {

printf ("Initializing AC97 CODEC...\r\n");

// reset all reg's to known states (cause MUTE to all)
WriteAC97Reg (AC97 Reset,0);

usleep (1000);

while (! (XIo In32(AC97 FIFO_Status) & AC97 CODEC RDY)) {};
xil printf ("PowerDown Reg State (Should be 0x000F) = %$x \n\r", ReadAC97Reg

(AC97 PowerDown)) ;

// turn on external amp
xil printf ("Turning on External Power Amp \n\r");
WriteAC97Reg (AC97 JackSense,0x3F00); // set Jack Sense Pins

// powerdown DAC and ADC temporarily
WriteAC97Reg (AC97 PowerDown, 0x0300) ;
usleep (1000000);

// initialize LCD and write to it

LCDOn () ;

LCDInit () ;

LCDPrintString ("1. 400Hz 2. 1kHz", "3. 5kHz");

xil printf ("\n\r\n\rPick the frequency:\n\r");
xil printf ("1. 400Hz\n\r2. 1kHz\n\r3. S5kHz\n\r\n\r\n\r");

while (! (XUartNs550 GetLineStatusReg (UART BASEADDR) & 0x1));

do {freg = XUartNs550 RecvByte (UART BASEADDR); }
// check for invalid choices

while (((char) freqg != '1l') && ((char) freq != '2'") && ((char) freq != "'3"));
if ((char) freq == 'l') freq = 110;

if ((char) freq == '2'") freq = 44;

if ((char) freq == '3') freq = 9;
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WriteAC97Reg (AC97 ExtendedAudioStat, 1)
WriteAC97Reg (AC97 PCM DAC Ratel,
WriteAC97Reg (AC97 PCM DAC RateOl,

xil printf (
xil printf (
xil printf (
xil printf (

"DAC sample
"ADC sample

"vendor id 1= %x\n\r",
"vendor id 2= %x\n\r",

; // Enabling VRA mode
48000); // sampling rate PLAY
48000); // sampling rate rec

rate= %d hz\n\r", ReadAC97Reg (AC97 PCM DAC Ratel));

rate= %d hz\n\r", ReadAC97Reg (AC97 PCM DAC Rate0));
ReadAC97Reg (AC97 VendorIDl));
ReadAC97Reg (AC97 VendorID2));

// Turn back on power to ADC and DAC
WriteAC97Reg (AC97 PowerDown, 0x0000) ;

usleep (100000);
xil printf
(AC97 PowerDown)) ;

xil printf

XIo Out32 (AC97 Control,

XIo Out32(AC97 InFIFO,
XIo Out32(AC97 InFIFO,
XIO_Out32 AC97_IDFIFO,
XIO_Out32 AC97_IDFIFO,
XIo_Out32(AC97_ InFIFO,
XIOiout32 AC97iInFIFO,
XIo Out32 (AC97 InFIFO,

XIo Out32(AC97 InFIFO,
XIo Out32(AC97 InFIFO,
XIo Out32(AC97_InFIFO,
XIo Out32(AC97_InFIFO,
XIo Out32(AC97_ InFIFO,
XIo Out32(AC97 InFIFO,
XIo Out32(AC97_ InFIFO,

("PowerDown Reg State

("Misc Control Bits

(Should be 0x000F) = %x \n\r", ReadAC97Reg

$x\n\r",

ReadAC97Reg

0x00000003); // clear FIFOs

Ne Ne Ne N Ne N

o e

Ne Ne Ne Ne Ne N

~e

(AC97 MiscControlBits));

(
(
(
(
(
(
(
XIo Out32(AC97 InFIFO,
(
(
(
(
(
(
(
(

lcleoNoNoNoNoNoNoNoNoNolNolNololoNe]
~

XIo Out32(AC97_InFIFO,

~e

// turn off digital loopback

WriteAC97Reg (AC97 GeneralPurpose,

xil printf ("General Purpose reg
(AC97 GeneralPurpose));

WriteAC97Reg (AC97 SerialConfig,0x7000);

xil printf ("config reg state
WriteAC97Reg (AC97 MastervVol,
WriteAC97Reg (AC97 HeadphoneVol,
WriteAC97Reg (AC97 MasterVolMono,
WriteAC97Reg (AC97 PCBeepVol,
WriteAC97Reg (ACS7 PhonelInVol,
WriteAC97Reg (AC97 CDVol,
WriteAC97Reg (AC97 VideoVol,
WriteACS97Reg (AC97 AuxVol,
WriteAC97Reg (AC97 PCMOutvol,
WriteAC97Reg (AC97 RecordSelect,

0x0000) ;
state = %$x\n\r", ReadAC97Reg
$x\n\r", ReadAC97Reg (AC97 SerialConfig));

AC97 VolMid);
AC97 VolMid) ;
AC97 VolMid) ;
AC97 VolMute
AC97 VolMute
AC97 VolMute
AC97 VolMute
AC97 VolMute
AC97 VolMid) ;
0x0000) ;

’

)
) ;
)7
)7
)

’
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WriteAC97Reg (AC97 MicVol, 0x0040) ;
WriteACS97Reg (AC97 LinelInvVol, AC97 VolMid) ;
}

void play sound () {
int i;
int j;
xil printf ("Play Start\n\r");
sound ptr = DDR BASEADDR;
WriteAC97Reg (AC97 RecordGain, AC97 VolMute);
WriteAC97Reg (AC97 PowerDown, 0x0100) ;
WriteAC97Reg (AC97 LinelInvVol, AC97 VolMute);
i=0;
do {
XIo Out32(AC97 Control, 0x00000003); // clear FIFOs
XIo Out32 (AC97 InFIFO,
XIoiout32(AC97iInFIFO,
XIoiOut32(AC97iInFIFO,
XIo Out32(AC97 InFIFO,
(
(
(

XIo Out32(AC97 InFIFO,
XIO_Out32 AC97_InFIFO,
XIo Out32(AC97 InFIFO, O0);
XIo Out32(AC97 InFIFO, 0);

} while (XIo In32(AC97 FIFO Status) & 0x0040);

’

’

OO OO O oo

while (1) {
if (XIo In32(AC97 FIFO Status) & 0x0040) xil printf ("play underrun\n\r");
while (XIo In32(AC97 FIFO Status) & AC97 InFIFO Half Full) {};

// The frequency is 44.1kHz so if we divide 44.1kHz by 22 we
// get 2004.54 ~ 2kHz sine wave
switch ((i) % freq) {

case 0: j = 0 ; break;

case 1: j = 9232; break;
case 2: j = 17715; break;
case 3: j = 24764; break;
case 4: j = 29806; break;
case 5: j = 32434; break;
case 6: j = 32435; break;
case 7: j = 29808; break;
case 8: j = 24766; break;
case 9: j = 17718; break;
case 10: j = 9234; break;
case 11: j = 3; break;

case 12: j = -9229; break;
case 13: j = -17713; break;
case 14: j = -24762; break;
case 15: j = -29805; break;
case 16: j = -32434; break;
case 17: j = -32435; break;
case 18: j = -29809; break;
case 19: j = -24768; break;
case 20: j = -17720; break;
case 21: j = -9237; break;

}
i = 1i+1;
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XIo Out32(AC97 InFIFO, 7J);

}

int main ()
{
XUartNs550 SetBaud (UART BASEADDR, UART CLOCK, UART BAUDRATE) ;
XUartNs550 SetLineControlReg (UART BASEADDR, XUN LCR 8 DATA BITS);
init sound() ;
while (1) {
play sound();
}

return O;

100



After pasting in the above code, your window should look something like this:

volatile

volatile
volatile

int c;

fdefine
gdefine
fdefine
fdefine
fdefine
fgdefine
fdefine
fdefine

gdefine
#Aafina

un=igned

int freqg =

.
lc| play_sine.c 3
#inclode <=stdic.h>
#include <math.h>
#inclode "xio.h"
#include "xuartns550 1.h"
#include "sleep.h”
#include "xparameters.hqh"
#include "led.h™
#include "memory map.h"
#define UART CLOCK
#if !'5IM
#define UART BAUDRATE 9&00
#elze
#endif
/% local prototypes */
volatile

#idefine UART EBAUDRATE (UART CLOCK / 16 / 3}

int data in buf len;

int data in buf[19]:

int dummy;

int cur sound len;

¥PAR XUARTNS550 CLOCE HZ

_."r"

nnsigned char fcur sound ptr;

int sound ptr;
22;

MY ACS7 BASEADDR
LC37 InFIFO

AC97 OutFIFO
ACHS7 FIFD Status
BRCS7 Control
AC37_ Reghddr
ACS7 RegRead
ACS7 RegWrite
LC37 InFIFC Full

ArQ7 TmFEFTEN Half Fnll

4|

L

101

*

m

real b

f* =simuala

XPRE OPE RCOS7 CONTROCLLEE

MY AC97_ BASEADDR
MY AC97 BASEADDR
MY AC97 BASEADDR
MY AC97 BASEADDR
MY AC97_BASEADDR
MY AC97 BASEADDR
MY AC97 BASEADDR

Ox01
nwn?

+ o+ + 4+ o+ o+

Ox4
Ox8
0=C
0=x10
Ox14
0x18




Next we need to add some header files.
Go to the standalone folder:
ml506 std ip pcores\sw\standalone
and open the mI506_std ip pcores\sw\standalone\lib\src\sleep file.

Highlight sleep.c and sleep.h and drag it into the src folder:

C“" - #include "xuartnssol_Ll.n"
b= play_sine #include "sleep.n"
) Includes #include "xparameters.h" - = N
& Debug ==l
= sre 2| #include "memory map.h" -
] M = @Uv\ |« mlS06_std_ip_pcores » sw b standalone » lib b src b sleep 42| [ search stzep o]
) sleep.c efine URRT CLOCK  XPAR X -
[5 sleep.h - 1 QOrganize » .L;J Open Bumn New folder i= « @ @
1) tscriptdd BLL 1SIM N . Name Date modified Type Size
README txt #define UART BAUDRATE 9600 avorites
{5 play_sine_bsp #else B Desktop | €] sleep 5/10/2010 4:43PM  C Source

#define URRT BAUDRATE (UART |

fendif

/* local prototypes */
volatile int data_in_buf 1
int data_in buf[19];
wolatile int dummy;

& Downloads
15l Recent Places
[ Recorded TV
en
w4 Libraries

@ Documents

[n] sleep

1/1/200810:41 AM  C/C++ Header

Next, go to the ml506_std ip pcores\sw\standalone\include folder and drag the memory map.h file

into the src folder:

" el sys.tam.xml #include "xuartns550_1.h"
= pl.a)r_;me #include "sleep.h"
[ Includes #include "xparameters.h"
= Debug N
= | [E] g
= src 2 {#inq_].udgf
lg] play,_sifres @ % = : —
= | - <« mi506_std_ip_pcores » sw » standalone » include +. Search include |
@ sleep.c #define Ve, | g v| ’|| &
[6] sleep.h . £2,
Organize » [ Open Burn MNew folder -
E Iscript.ld #if !5 : _l R . : ! @
README. bt #define - Favorrs MName Date modified Type Size
lay_sine_bs #else 5 r
play_sine_bsp f
#define B Desktop | [n] memory_map 5/7/2010 7:44 AM C/C++ Header
#endif 4 Downloads
| Recent Places
& ;:(_:al [ Recorded TV
volatile g
int data
volatile 4 Libraries

Then, go to the ml506_std ip pcores\sw\standalone\lib\src\lcd char folder and drage lcd.h and
Icd.c into the src folder:

C'-¥ o case 1: j = 9232; break:
= pl.a)r_slne case 2: j = 17715; break:
Y Includes case 3: j = 24764; break:
(= Debug case 4: j = 29806; break;
= src i ] [ 3
m memoTys .h
@ play_sine.c @uv‘ .« mi506_std_ip_pcores » sw » standalone » lib » src » lcd_char v|‘v’| Search led char Pl
[g] sleep.c I
[h] sleep.h \_ Organize | Open Burn New folder = 0 @
Iscript.ld =
README.bit S Faver Mame Date modified Type Size
i play sine bsp B Desktop | 2] 1ed 5/11/20103:32PM  C Source
4 Downloads | [0] led 1/1/2008 10:41 AM  C/C++ Header
| Recent Places
[ Recorded TV
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Click Save and your project should start building and compiling.

Right-click on the play_sine project and click Generate Linker Script, accept the default settings
and click Generate overwriting existing files if asked:

r

Generate a linker script

==

Generate linker script

Control your application's memory map.

Project: play_sine
Output Script:

CAACHTsine\sdk\play_sine\src\Iscript.ld

Medify project build settings as follows:

Browse

[Set generated script on all project build configurations

)

Memory Base Address Size
ilmb_cntlr_dlmb_cntlr 000000000 64 KB
SRAM_MEMO_BASEADDR 080000000 1MB
SRAM_MEM1_BASEADDR (0x8E000000 32 MB
DDRZ_SDRAM_MPMC_BASEADDR  (x90000000 296 ...

b Fixed Section Assignments

Basic | Advanced

Place Code Sections in:
Place Data Sections in:
Place Heap and Stack in:
Heap Size:

Stack Size:

ilmb_cntir_dlmb_cntlr
ilmb_cntlr_dlmb_cntlr
ilmb_cntlr_dlmb_cntlr
1KB
1KB

[Comame] |

Cancel
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Program the FPGA

Turn on the ML506 and open up a HyperTerminal or TeraTerm etc... I use putty here:

2 PuTTY Configuratio

Category:

= Sgassiun

[=)- Teminal
- Keyhoard
- Bell
- Features
= Window

- Appearance
- Behaviour
- Tranglation
- Selection
- Colours
[=)- Connection
- [lata
- Prowy
- Telnet
- Rlogin
+- 55H
- Seral

Then in SDK click Xilinx Tools — Program FPGA.

Basic options for your PuTTY session

Specify the destination you wart to connect to

Seral line

ComM

Connection type:
I:::I H.Elﬂ

() Telnet ) Rlogin &) 55H

Load, save or delete a stored session

Saved Sessions

Default Settings

Close window on exit:
() Never

() Mways

@ Only on clean exit

Open || Cancel

T W

XK B D=E

Generate linker script
Board Support Package Settings

Repositories

Program FPGA

Pregram Flash

AMD Console

Launch Shell

Configure JTAG Settings

System Generator Co-Debug Settings

= & -

printf ("Initializing ACY7 CODEC...\r\n"):

sodh C/C + ne.c
File Edit Source Refactor Mavigate Search Run Project |}GﬁchooIs Window Help
MRS @0 &0 e~
i, O oemim
L [
4 E ac97sine int ReadACS
system_bd.bmm lnx]: gut32
i o
sy:em.bltl usleep (1
@ systemxm return XT
4 = play_sing| }
b #4 Binaries
> [} Includes void init s
b = Debug
4 [ sro
reo [E led ff wasar 211
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Make sure the bistream and BMM files point to the files you exported from XPS, then set your
play_sine.elf file to be initialized onto the block RAM then click Program:

1

@ Program FPGA

Program FPGA
Specify the bitstream and the ELF files that reside in BRAM memory

Hardware Specification: CYACHT sinelsdk\ac7 sine\system.xml
Bitstream:  CAACSTsinelopsh SOKASDE_ExportihwhmlIS06_bsb_systern.bit | Browse.. |

BMPM File:  CAACET sineh\xps\SDKNSDK_Exportihwhml506_bshb_systern_bd.bmm | Browse.. |

Processor ELF File to Initialize in Block RAM

microblaze_( -

T

Pragram ] | Cancel |

| =i
b,

The FPGA is now programmed. Look to the terminal window for the directions and choose your sine
wave by typing on your PC keyboard:

COM1 - Pu_Ll—l—J@-'_@' -
Initiali ACST CODEC . o

W
[+

o o
i

:

o

o

o

3

Il
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Some instructions are also displayed on the LCD:

e L LLLLL

. a?so

4 ‘m“‘ r-_j(ﬁﬁ v,’.’

SDK will create a download.bit file located in : C:\AC97sine\sdk\ac97sine. I suggest you rename
this to something like playsine.bit

Programming your FPGA with the Compact Flash

Summary

You can save your programs on the compact flash so that when you turn on the ML506 it will
automatically run your program without having to open up iMPACT or Xilinx SDK to program it.
To do this we need the bitstream for your project and then we convert it to a .ace file. Then we save
this file into one of the configuration folders located in the file system of the compact flash. We
then set the configuration mode on SW3 to correspond to the folder number we saved our .ace file
into and turn on the board.

We will use the bitsream created from the play sine wave tutorial. It is located in(on my computer):

C:\AC97sine\sdk\ac97sine
SDK names the file download.bit but I renamed it to playsine.bit
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Creating an .ace file
This tutorial comes directly from this website:

http://www.fpgadeveloper.com/2009/10/convert-bit-files-to-system-ace-files.html

I will summarize it here for convenience:

First add the Xilinx command: xmd

to your system path (google 'how to add to path windows 7' if you don't know how):

To get to this window right-click Computer, click Advanced system settings Environment
Variables.., Edit the variable called 'Path' under System variables:

Edit System Variable [

Variable name: Fath

Varicble value: | ystem; SRR ST

[ Ok, ]I Cancel ]
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http://www.fpgadeveloper.com/2009/10/convert-bit-files-to-system-ace-files.html

Create a folder on your local drive called: SysACE

Search Local Disk ...

Include in library « Share with = Burn Mew folder = « [
Mame Date modified Type
i dev 77472011 9:21 AM File folder
. eclipse 7/30/2011 8:53 AM  File folder
1. Fraps 8/4/2011 1:30 PM File folder
I. MATLAB 7/14/2011 8:53 AM  File folder
1o mi506-edk-13-2 8/3/2011 6:36 PM File folder
. ModelSimTesthenches 6,/30/2011 7:10 PM File folder

)i Modeltech_pe_edu_10.0a Date created: 6/20/2011 3:34 PM

Sizes 415 KB
Folders: work
Files: eq_testbench.cr.mti, eq_testbench.mpf, great? b

|. PerfLogs
. Photoshop

. Program Files OTR 2ULT B2 s A FIE ToTder
. Program Files (x86) 7/30/2011 1:05 PM File folder
. Simulink_Programs 5/21/2011 10:44 PM  File folder
| starcraftinstall 5/29/2011 10:26 AM  File folder
| testbench 7/13/2011 1:54 PM File folder
3 Users 7A12/2011 1250 PM File folder
L Windows 8/1/2011 7:31 PM File folder
1. WTablet 8/2/2011 3:13 PM File folder
Lo Kilinx 8/1/2011 4:42 PM File folder
. KilinxML506 8/4/2011 5:23 PM File folder
1 xilinxProjects 7/11/2011 10:09 AM  File folder
| | SysACE 8/4/2011 6:50 PM File folder
- I er I
Open up a text editor and copy and paste this code:
@echo off
if "%1" == "" goto error
xmd -tcl ./genace.tcl -jprog -hw %1.bit -board ml505 -ace my %l.ace
goto end
rerror
echo Makeace - by FPGA Developer http://www.fpgadeveloper.com
echo.

echo Usage: makeace bitfile (without .bit extension)
echo Example: makeace project

:end

echo.
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Then save the file as makeace.bat into the SysACE folder:

F — ™
| Save As ﬂ

@Uv| . » Computer » Local Disk (C:) » SysACE - | +y || Search SysACE Pl
Organize - Mew folder 4= - @
@ Documents i Mame Date modified Type
J? Music
= Pictures Mo iterns match your search,
H videos

# Homegroup T

L] Computer
&L, Local Disk (C:)
—a Storage (On)

m

'?j Metwork
|~ I [ 1] b
File name: makeace.bat -
Save as type: | All Files v]
~ Hide Folders Encoding: | ANSI )| sawe || cCancel |

Now you should have this file in you SysACE folder:

= (=] X |
Kol B » Computer » LocalDisk (C) b SysACE = Search SysACE P |
Organize » Include in library = Share with = Burn Mew folder g== » i @
Y Favorites MName Date modified Type Size I
B Desktop makeace 8/4/2011 6:55 PM  Windows Batch File |
4. Downloads

=] Recent Places
[ Recorded TV
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Now we need the bitstream of our project we want to convert to an ACE file. Lets use the
playsine.bit from the previous tutorial (if you didn't rename it, it would be called download.bit).
Copy and paste this file into the SysACE folder:

e | Computer b Local Disk (C:) b SysACE - Search SysACE
: — oS, 0 o

i Organize + [ ] Open Burn Mew folder =~ [ .@ |
| A
b i Mame Date modified Type Size I
[ Favorites 5
B Desktop makeace 8/4/2011 6:55 PM Windows Batch File
% Downloads || playsine.bit - Sldinodd Snn D S
=l Recent Places I
5 Recorded TV @uv| . » Computer » Local Disk (C:) » ACE
-
4 Libraries | Organize ~ [ ] Open Burn Mew folder
@ Documents : Mame
J"l' Music
= project
[ Pictures it
i vid & Downloads || playsine.bit
ideos
£l Recent Places || system.bit
[ Recorded TV [Z] system
i@ Homegroup
|| system_bd.brmm

Open up a windows command prompt:
. F = T
@ Windows Media Player g
::_I Windows Update
<4 ¥P5 Viewer
| Accessories
D Calculator
BN Command Prompt
29 Connect to a Metwork Projector -
!J Connect to a Prd Performs text-based
i Getting Started
) Math Input Panel
Mj Motepad
#1 Paint L
B Remote Desktop Connection
5] Run
-‘?R Snipping Tool
'l_, Sound Recorder
T Sticky Notes

m
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Type these commands to change directory to the SysACE folder:
cd \SysACE

Then to convert the file type:

makeace playsine

Once this finishes, several files will be created in the SysACE folder, we are interested in the
my_playsine.ace file:

» » =
— . - T, i S
K9 8 » Computer » LocalDisk (C) » SysACE v | 44 [ Search SysacE o

Organize « [_] Open Burn Mew folder = = [l @
I Favortes Mame . Date modified Type Size
Bl Desktop | _impactbatch 8/4/2011 7:05 PM Text Document
& Downloads (27 mit2svf 8/4/2011 7:04 PM Screen saver
5| Recent Places makeace 8/4/2011 6:55PM  Windows Batch File
[ Recorded TV E my_playsine 8/4/2011 7:05 PM WinRAR archive 2
|| my_playsine.svf 8/4/2011 7:05 PM SVF File 9
- Libraries | _| playsine.bit 8/4/2011 6:23 PM BIT File 2
@ Documents __| playsine.svf 8/4/2011 7:04 PM SVF File =
J' Music =] swf2ace /42011 7:05 PM Screen saver
[ Pictures
B Videos

# Homegroup

M Computer
&, Local Disk (C)
Ca Storage (D:)

?! Metwork
1 1 r
playsine.bit Date modified: 8/4/2011 6:23 PM Date created: 8/4/2011 6:58 PM
BIT File Size: 238 MB
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Setting up the Compact Flash
Make sure that your compact flash is properly formatted, see the beginning of this entire tutorial.

Turn of the ML506 and gently remove the compact flash. Insert the compact flash into your
compact flash reader and open up the ML50X folder:

ESREEE)

——— Search MLS |
(iling) |1 » musox » v | 42 || Search mis0x I
Organize « Include in library = Share with = Burn Mew folder = = @
. MName Date modified Type Size
Bl Desktop . cfgl 8/4/2011 7:13 PM File folder
4. Downloads | cfgl 8/4/2011 7:13 PM File folder
15| Recent Places W cfgl 8/4/2011 7:13 PM File folder
[ Recorded TV , cfg3 8/4/2011 7:13 PM File folder
| cfgd 8/4/2011 7:13 PM File folder
= Libraries J cfg5 8/4/2011 7:13 PM File folder
3 Docurments , cfgh 8/4/2011 7:13 PM File folder
J‘r Music | cfgd 8/4/2011 7:13 PM File folder
[ Pictures
B videos
*& Homegroup
1M Computer
&, Local Disk ()
Cw Storage (D)
'?j Metwark
i Tl r
8 items
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Pick one of these folder (I chose cfgl) and open it:

o -
&)=l » Msox s gl v [ %2 | [ Search crg1 )
Organize + Include in library * Share with + Burn Mew folder == [ l@l

MName k Date modified Type Size

w0 Favorites
BE Desktop E systemn_slideshow 3/2/2007 1:24 PM WinRAR archive 1
4. Downloads
;l_gJ- Recent Places
& Recorded TV

Inside you will notice some factory files, delete this file and replace it with the my playsine.ace file
we created (note: deleting this file will render the Xilinx Demo program inoperable):

BT

&)= » msox » oot « [ 42| [ Search ctg1 o
Organize » E Open = Share with = Burn Mew folder = = [l l@
" Mame . Date modified Type Size
BE Desktop iE my_playsine 8/4/2011 7:05 PM WinRAR archive 2

4 Downloads
| Recent Places
[ Recorded TV

Safely eject, the compact flash:

Safely Rernowve Hardware and Eject Media h

Then insert the compact flash back into the ML506.
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Since our file is in cfgl, we need to change the first three bits of SW3 to : 001 which is 1 in binary
and leave the rest of the bits as: 10101.

Here is a picture:

r

"8 pERIpH Pl ""_“‘”7

o—r“"'

Now turn on the board and your program should start automatically.

You can put more designs into the other folders, just change the first three bits of SW3 to
correspond to the folder number, then turn on the board.

Conclusion

More Designs

By finishing this tutorial, you should be familiar with the many capabilities of the ML506 and the
various Xilinx softwares such as ISE and EDK. There are plenty of tutorials online and from
Xilinx. Here are some links if you want to learn more:

System Generator: http://www.xilinx.com/support/sw_manuals/sysgen user.pdf

Xilinx EDK: http://www.xilinx.com/support/documentation/sw_manuals/xilinx13_1/edk_ctt.pdf
FPGA Tutorials: http://www.fpgadeveloper.com/
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