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Lab 1:

Implementing a Boolean function in LabVIEW FPGA
on the Xilinx SPARTAN-3E Board

Keywords: LabVIEW, LabVIEW FPGA, Xilinx SPARTAN3E Starter Kit,
Implementing a Boolean Function.
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Introduction

Welcome to Labl 1in the serie of programming a SPARTAN3E
Starter Kit by use of LabVIEW FPGA. These labs are created by
Vincent Claes. If you encounter problems using this labs or
want some advice/consultancy on LabVIEW and especially LabVIEW
FPGA you can always contact the author.

These labs are free to use however to show respect to the
author please email him when you use them with your contact
details (feedback is also welcome).

Contact Information:

Vincent Claes

claesvincent@gmail.com
http://www.linkedin.com/in/vincentclaes

Software Requirements:
® TabVIEW 8.5 or above
® LabVIEW 8.5 FPGA module

e XUP Spartan3E starter board: download for free from:
https://lumen.ni.com/nicif/us/infolvfpgaxilsprtn/content.
xhtml

Hardware Requirements:
® Xilinx Spartan3E Starter kit:
http://www.xilinx.com/products/devkits/HW-SPAR3E-SK-US—
G.htm
® User manual:

www.x1linx.com/support/documentation/boards_and_kits/ug23
0.pdf

Getting Started

When you want to use this labs you have to setup your board.

This labs are written for the Xilinx SPARTAN3E Starter Kit so
it is quite interesting to read the user manual of the board.
Be sure to plug in the USB cable, plug in the Power cord and

Switch the board on before starting the lab.
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Step 1: Starting LabVIEW

The first step is to start the National Instruments LabVIEW
8.5 environment.

I PHP Editor 3
@ Download Accelerator Plus (DAPY  #
W [E Adobe Bridge €53

|:| Adobe Device Central C53
M adobe Dreamweaver C53
. % Adabe ExtendScript Toalkit 2
& Adobe Extension Manager C53

Programma's
2y Docamenten
[5.€
91 Instellingen
) Zoeken

4
0 Help en ondersteuning

) I wilinx ISE 9.2i 3
] IF7) Actel Libero IDE v&.1 Beta v
& utvosren... ) Actel Libera@ IDE vs.1 ’
I) SynapticAD »

El Toro afmelden. .
I Lavalys »

B Mational Instruments L

EOI Cormputer vitschakelen. ..

@ MProg 3.0a »
I Digi-MaxStream »

a LabVIEW

Step 2: Create
project

After we have started the
following screen:

LabVIEW environment we get the

P Getting Started
File Gperate Tools Help

Licensed for Professional Version

New New To LabVIEW?
Hal, Blank v1 Getting Started vith LabyIEW
"k, Empty Project Lab¥IE W Fundamentals
® Real-Time Project

3 More...

Guide ko LabYIEW Documentation

LabVIEW Help

Upgrading LabVIEW?
Open
LabVIEW Project Enhancements
[ En\...JEW FPGAIUNEI=d Project 2.lvpraj

[&l E:...GA PS2 MOUSE\PS2 MOUSE FPGA.Ivproj Merging V1s

sl En\...008)PWOILSBVIEW FRGAYURted 1.v1 Condtional Terminals in For Laops
[®) En\...chart LV FPGA SPARTANSEIFPGA_VLYI List of &l New Features
&l En\...BVIEW FRGA PS2 MOUSENURtitled 1.v1 TR T
& En\... Generator LabVIEW FPGAIFPGA_VLYI T
£ Browse...
Training Courses

Targets LabVIEW Zone

Examples
|FRGA Project ~|

Q Find Examples. .,

We have to

a LabVIEW

that runs

communicates with a LabVIEW FPGA vi.

b QS
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create an Empty Project where we will add the
Xilinx Spartan3E starter board on as a hardware target.
future lab I will explain how we can create a HOST vi
application

(this is
desktop
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Step 3: Add the Spartan3E board
as a hardware target

The next screen shows the Project Explorer view of the Empty
Project that we just created.

| B Project Explorer - Untitled Project 1 E@E
Wl gie Edt vew project

Operate  Tools Window Help

e « [[52 Wt - 0]

Ttems | Fies

= el Project: Untitled Project 1
ES i

%5 Dependencies
i W, Buid Specifications

Now we have to add the Spartan3E starter board as a Hardware
target. For this we do a "“right click” on “My Computer” in the
Project Explorer view. We select “New” and then “Targets and
Devices”.

| B! Project Explorer - Untitled Project 1 9i=1/3]

M Eie Edi view Project

Operate Tools Window Help

 REEIE IE=R

liems | Fies

=) [l Project: Unkitled Project 1 H
& B

My Co e [
F Dep Simulation Subsystem
% i A P vitual Fokder
L e—
Expand Al -
Library
Collapse Al anatle
Help... 140 Server
Propertics Class
T ycontral
Statechart

Targets and Dev

In the screen that now appears we have to select the XUP
starter board. Select “New target or device”.

B Add Targets and Devices on My Computer 3]

Targets and Devices
(&) Exdisting target or device
Discower an existing target(s) or device(s).
Existing device on remote subnet
Mo tems can be added to My Computer.
(O New target or device

Create a new target or device by bype.

Targets and Devices ~
() FPGA Target

A
: | >

Refresh || ok [ cancel |[ Hep |

A list of “Targets and Devices” will be shown. You have to
scroll down till the end and select “Spartan-3E Starter board”
from the “Xilinx university Program” map.
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| B! Add Targets and Devices on My Computer 3

Targets and Devices
() Existing target or device

Discower an existing target{s) or devicels).
() Existing device on remote subnet

Mo ibems can be added to My Computer.
(3)New target or device

Create a new target or device by type.

Targets and Devices ~

I3

=) R Series

- Pur-7e3IR

= i
=l

FCI-7611R
Eraram
[ P1-7e30R
{8 rcrrasir
B rcrroan
Eirareir

PHI-7813R
{8 Proaor
Eirarear

=

5

[ refresth J[ ok ][ coneel J[ hep ]

This will add the FPGA

You see this target is placed under “My Computer”.

| B! Project Explorer - Untitled Project 1*  [2]

| IR IEYER

Step 4: Adding FPGA I/O

is adding “FPGA I/0O’s”
in this project to the Project Explorer view.

The next step we make

have to *right click”

File Edi Wiew Project Operate Tools window Hslp

| tems | Fies |

= [l Project: Untitled Project 1
& B ter
arget (Devl, Sparkan-3E Starter Board)
i~ 8 onboardClack
"5’ Dependencies
L% Build Specifications
%2’ Dependencies
L. Buid Specfications

Target to the Project Explorer view.

that we will use
For this vyou

the FPGA Target vyou added in Step 3.

Select “New” “FPGA I/0".

| B Project Explorer - Untitled Project 1+ [2][B][X]

Fle Edt Wiew Projsct Cperate Tools Window Help

lltca x o x|[se @ o

tems | Fies |

= f& Project: Untitled Project 1
& B My Computer
T v

Wirtual Folder

Add 4

Cantrol
Arrange by » Library
Expad ol Statechart

Collapse All

Remove from Project

FPGA Base Clock
FIFO
Help... Wemary

Rename... Fz

Froperties

The next screen will appear

X
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. New FPGA II0

Available Resources

= Slide Switches

Sw1

sw2

SW3
Push Buttons
Discrete LEDs
Lo
YGA Part
RS-232
P52
Digital-to-Analog (DAC)
analog-to-Digital (ADC)
StrakaFlash
SPIiSTMicro Serial Flash
Expansion Connectors
FP@A Canfiguration
1-Wlre: Securs EEPROM (D5)

(R38R g e e Reageag ey R

[E3

(o= ]

[ ¢=Remove |

[

Mew FPGA I/C
Name Resource ~
v
< 2
Place new /0 in folders

On the left side of this screen you see all the resources that

are available on the Spartan-3E board.

To add FPGA I/O to the

project you have to select it in the left window and press the
Now the FPGA I/O that you wanted to add has to

IIAddII

have to add SwO,

If we go back to the
I/0 that we have added.

button.
show up in the window on the right side.
SW1l and LEDO to the project.

| B New FPGA 1/0

Available Resources

= Slide Switches

SW3
Push Buttons
). Distrete LEDS
i LEDI
LEDZ
LED3
LED4
LEDS
LEDS
LED?
LD
WGA Port
R5-232

psz
Digital-to-Analog (DAC)
Analog-to-Digital (ADC)
StrakaFlash

SPI{STMicro Serial Flash

Fumancinn Cnnnackare

|

;
!
2

Mew FPGA I/O

Name Resource ~
S Slide Switches/SW0 0
Sl slide SwitchesiSW1
LEDO s LEDsLEDD

[£3

<

|~

Flace new T/0 in Folders

Exclusive-OR function.

X

xips Hogeschool Limburg

| B! Project Explorer - Untitled Project 1 *

“Project Explorer”
With this

view we
I/0 we will

EEX

o xaox|gw @ ¢ o

File Edit Wiew Projsct

Operate  Tools Window Help

Ttz \ Fies |

= [kl Project: Unkitled Project 1
£ [ My Computer

b &, W0 (Slide Swikche:
iy, WL (glide Switche:
= [ Discrete LEDs
i~ g, LEDO (Discrete LED:
- B8 onboardClack
i "' Dependencies
4: Build Specifications
i~ 25 Dependencies
¢_ Build Specifications
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Step 5: Creation of the FPGA VI

The next step 1s the creation of a hardware program that runs
on the Xilinx Spartan-3E hardware target.

For this we do again a “right mouse click” on the FPGA target
in the “Project Explorer” view. Select “New” VI. Be sure that
you have right clicked the FPGA target and not “My Computer”
because otherwise you will be creating a vi that runs not in
Hardware (on the FPGA) but on your computer.

kB Project Explorer - Untitled Project 1 * ‘Z”E”X|
Fle Edit View Project Operate Tools Window Help
[ x b X|[sk | - o

ltems | Fies |

=] Project: Untitled Project 1
& B My Computer

wirtual Folder

Add

Control
Library
Statechart

Arrange by
Expand Al
Collapse Al

[ Discrata LEDs
i i, LEDD (Discrets LE
i B OnboardClock
55 Dependencies Remove from Project
é Build Specifications Rename...
Dependencies
& Build Specifications

FPGA 1O
FPGA Bass Clock
FIFO
Help... Memory
Properties

This step will open the Front Panel and Block Diagram of the
FPGA VI vyou Jjust started creating. The code we will be
implementing 1is an Exclusive-OR function. The view I always
use in LabVIEW is the “tile 1left and right” wview. You can
select this by going to “Window” and then selecting “Tile Left
and Right”. We you did all the steps right you have to see in
the left corner of either the Front Panel or Block Diagram the
name of the vi you created with /FPGA target behind it. This
shows that the vi you are creating is aimed at the FPGA
target.

B Untitled 1 Front Panel on Untitled Project 1/FPGA Target ‘ P Untitled 1 Block Diagram on Untitled Project 1/FPGA Target |;|E|z

Project Qperate Inok Window Help Ele Edt View Project Operste Iools Window Help

13pt Application Fort \-] :D-] E-I&I Lapt Application Fort |+ |[ 8= | [70m |
=]

- | [EnHed Project 17FPGA Target 4 |
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For now have a look at the “Functions Palette” which you can
see when you click in the *“Block Diagram” on “View” and then
“Functions Palette”. You see that the available functions are
different. You see “FPGA I1I/0”, *“Memory & Fifo” and “FPGA Math
& Analysis”. Those are specially for using on FPGA targets.

[

¥ Pragramming

BTz
mm! |

g
5
£
8
3
o
E

v

Cluster & Vari... Mumeric
" [z= "
Bioolean Compatison

©
%

Timing FPGA T/O
" -
Ik (.

Memiory & FIFO FPG,

]

Math

@

4
%

1k

Synchromization  Advs

i
2
b
Z

-

Addons
Favoribes

-

Select avl...
Fized-Point Math

-

Click in the Functions Palette on “FPGA I/0O”".

~ Programming
Lepeatio

1/ Node: 1/ Constant

[T=1] [1=0]
0 Method 1/O Property
b Addons
b Favorites

Select 2 ¥I...
P Fixed-Point Math

Place 2 I/0 Nodes on the Block Diagram of the LabVIEW FPGA vi.

[} Untitled 1 Block Diagram on Untitled Project 1/FPGA Target *

File Edit View Froject Operate Tools Window Help
EEC 130k Applcation Fert__ ~ | £ [0~ [0 i
3
[ — [
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Now do a *right mouse click” on one of the I/0 Nodes. Select
“Select FPGA I/0” then “Slide Switches” then “SW0”.

B Untitled 1 Black Diagram on Untitled Project 1/FPGA Target *

File Edit Wiew Project Operate Toos Window Help

EED [ 130t Applcation Fort__ |~ [ 8~ ][4~

o = )

Help

Description and Tip. ..

Set Breakpoint

FPGA 1/0 Palette 3
Create 3
Replace b

Show Error Terminals

Add Element

d Her

S0
Sl

Discrete LEDs b
Froperties

You should see that the I/O node is filled with a green “SW0”
label. The color green 1s standing for a Boolean variable.
This is correct since a slider switch can only have the value
of true or false.

P! Untitled 1 Block Diagram on Untitled Project 1/FPGA Target *
Flle Edt View Project Operate Iools Window Help

@ @ 13t Application Font |~ | [$= | [a~ |
a

'—‘n 5 '—‘
| IS »l |B Ifortem",l

This project will be using 2 slider switches so we have to add
another FPGA I/0. For this do a right click on the FPGA I/0
you just filled with SWO0. Select “Add Element”.

& Untitled 1 Block Diagram on Untitled Project 1/FPGA Target *

Fle Edi View Project Operate Iools Window Help

@ @ 13pt'Apph:atmn Font '”:Dv”:ﬁvl

|3

| I
TR
|ﬂ Visible Ttems » (O Item’)

Help

Description and Tip. .
Set Breakpaint

FPGA 1O Palstte »
Binlean Paletts »
Create »
Replace: 4

Find FPGA 1jO in Project
Show Error Terminals

Add Element

Add Mew FRGA TfO .,
Select FPGA 1f0 3

Properties
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The following is the screen you should have now:

[} Untitled 1 Block Diagram on Untitled Project 1/FPGA Target *

File Edt View Project Operate Tooks Window Help

EEC

13pt Application Font

B |25 S

Try now to fill the I/0 Ttem yourself with SWl. Try also to
fill the I/0 Node that is empty with LEDO. This is done by

right mouse clicking it then selecting “Select FPGA I/0”. 1In
the option of “Select FPGA I/0” you see only the resources you
added in the “Project Explorer” view to the project.

The following screen will be created:

&) Untitled 1 Block Diagram on Untitled Project 1/FPGA Target *

Ele Edi View Project Operate Iools Window Help

=@ 13p: application Fort ~ |8 |[a |
S

Now we will as an example implement an exclusive-OR Boolean
function into the FPGA. From the “Functions Palette”
“Programming” “Boolean” and look for the
function. Place this one on the Block diagram.

select

“Exclusive Or”

~
]S search
I+ Programming A
Boolean
prag
And or | —
By swi G
£ By swo )
e O Mot
L
Compound At... ot And
T T
ot Or Mot Exclusive...
= i
Implies And Atray Ele, .,
Ens L
Or Array Ele... Number ToB. ..
[7i0)
! Boolsan Arra... Boolean To (i,
OH 3 I v
X.T.\ N 2008 Vincent Claes
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Wire the “SW1l” and “SW0” FPGA I/0O to the Exclusive-OR inputs.
Wire the output of the function to “LEDO0”.

b Untitled 1 Block Diagram on Untitled Project 1/FPGA Target * [®=E]

file Edit Vew Project Operate Iools Window Help

@ @ [ 130t applcation ot |~ | [£=][a~]

------ 4 . |Pnn Lepo ©
T B

Your code has to look like this:

When vyou implement the function 1like presented above the
function will run only once. We would 1like to implement it
that it runs continuously. For this we place a “While Loop”
around it and we wire a Boolean “False constant” to the *“stop
condition” of this loop. This you normally don’t do on a PC
because this will put your PC in a never ending loop. The
“While Loop” you find on the “Functions Palette”.

B! Untitled 1 Block Diagram an Untitled Project 1/FPGA Target *

File Edt View Projsct Operate Tools Window Help

@ [ T3t Application Fork 'Il:nv”fﬁ_le

| Programming ~
Structures

bl El
@
=

... Case Structure

L

I:é £

Diagram Disa... Conditional

Di..

LoCh]

2]
o)
o)

Local varishle  clobal Yariable

O
i
i

Decorations  Feedback Horde
Addons
Favorites
Select aVI..
Fixed-Point Math v
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DR LEDo B

Create Control

Create Indicator

J atop if True
Conkinue if True

Boolean Palette  p

Now it is time to save your vi that you created for the FPGA.
You do this by selecting “New” “Save As” in either the “Front
Panel” or the “Block Diagram”.

B! Untitled 1 Block Diagram on Untitled H

G Edit Yiew Project Operate Tooks Win

Hews VT Crkhl |
Hew...
Open.. CtrhO
| dose ek
Close All

ChrS

e Ctrlshift+5
Save for Previous Yersion,..
Revert... N

e Project
Open Project...
Save Project
Close Project

T

Page Setup. .
Prit..
Brint Window... CirkP

VI Froperties Chrl+

Recent Prajects 3
Recent Flles 3

Exit CirhQ

The name I usually use 1is FPGA_VI for the vi running on the
FPGA.

Name the VI (Untitled 1)

Opslaanin: | £ Ni Labs by VincentClaes v © 2 @

Onlangs
gecpend

Euieaublad

Mifn
documenten

Deze computer

Bestandsnaann |FP|3A7VH "‘ [ 0K J

Min Opslaan als type: [is (i i) v [ Aondeen |
'

| retwerkiosaties
| HNewLLE
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In

It

select in the *“Project

“Project Explorer” you should see the

P Project Explorer - Untitled Project 1 *

Fle Edt Wew Project

Operate Jools Window Help

EE

EEIEEER TR

Ttems | Files \

= el Project: Unkitled Project 1
& B My Computsr

[ Slide Switches
B, 5W0 (Slide Switches)
F, WL (Slide Switches)
(= [ Discrete LEDs
i, LEDO (Discrete LEDS)
Mo onboardClock
Ll E
"5’ Dependencies
L ‘ Build Specifications
- 5 Dependencies
- %, Buid Specifications

is also a good idea to

P Project Explorer - Untitled Project 1 *

a FPGA Target (Devl, Spartan-3€ Starter Board)

EEE

G0 Edt Wiew Project Operate Tools window Hslp

hew VI CirbHy
Hew...

Open... ko
Close ChrbHw
Close All

- o

Save Ctrs

Save All Ctrl+shift+5
Save All (this Project)
Save for Previous Yersion,..

Revert...

Hew Project
Open Project...
Save Project
Close Project

Fage Setup. .
Frint...
Brint Window, . Chrl+p

V1 Properties Cir

Recent Projects
Recent Files

Exit crhQ

arter Board)

Ele Edi View Project Operate Jools Window Help

e xbox||[gwh|@- 2
Ttems E‘

= [Bl Project: Unkitled Project 1

- B My Computer
5] FPGA Target (Devl, Spartan-3€ Starter Board)
[ Slide Switches

I

Name the Project (Untitled Project 1)

Opslaan in \ (3 NiLabs by VincentClaes

3 08 E

following

save the project file for
Explorer” “New” then “Save As”.

Onlangs
geopend

@

Bureaublad

&=
Mifn
documenten

Deas computer

<

Min Bestardsnasm: ‘ Labl_BoclearLogic
netwerklocaties

o o ]

Dpslsar ol tye: | Frojects % hproi)

| [ Annderen |

- 2008
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Step 5: Running the FPGA VI

This step is where we created the vi for. We designed it to
run on an target. For starting the executing of this vi we
have to press the “Run” arrow on either the “Block Diagram” or
on the “Front Panel”.

b FPGA_VLvi Front Panel on Untitled Project 1/FPGA Target = [8]%] B FPGA_VI.viBlock Diagram on Untitled Project 1/FPGA Targat EE®

Eile Edit Yiew Project Operate Tools Window Help Eile  Edit roject  Operste Tools Window Help

13t Application Fant \vﬂ:n_vi@ [ 130t Appication Fart__ | =] M@
g

0 [
e oswi B T e R
By swo B ...

The first step LabVIEW does 1s “Generating Intermediate
Files”. This files will be send to the Xilinx Synthesis Tools.
But this is not important for us as application developers.

b. FPGA_V1.vi Front Panel on Untitled Project 1/FPGA Target _ | X b FPGA_V1.vi Block Diagram on Untitled Project 1/FPGA Target

File Edt View Project Operate Tooks Window Help Fle Edt View Project Operste Tooks Window Help

13t Appication Font__|~ | [ 2| [ 130t Appication Fart |~ | [2~ [~ ]

P Generating Intermediate Files

Generating intermediats fles.
This may take a Few mindtes. .
Stage 5 of 6

Printing intermediate Files
(CCLCIErT)

Total

Lab1_BooleanLodgic, lvproj/FPGA Target| <
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In this step you see that LabVIEW is starting the

Server”. This
“more powerful”

“Compile

“Compile Server” can also be executed on another

please see the information on the NI website.

b FPGA_VLvi Front Panel on Untitled Project 1/FPGA Target =13}

Fle Edt View Project

Operate Tools Window Help

b FPGA_VI.vi Black Diagram on Untitled Projact 1/FPGA Target

Ele Edt View Project Operste Toos Window Help

L3pt Application Font |~

[Lsb1_Booleant ogic 1vproj/FPGA Targe

[ 13pt Applcation Font H

B! Compiling VI for FRGA...

Gt 1o sorver >
ICob B 7C_PRGATarg~A7_FPGA_V1_aNaBechcD

Status
[Compie Request Received |

Updates the clent: with the Iatestinfcrmation from the server. ‘ ‘

Disconnecks from the Compils Server whils the Y1 continues to compil, To reconnect to the Comple:

Server, right-clck the V1 in the targst and select Recorect to Compiltion or clik the Run button

Stops the compiltion on the Comple Server and doses the clent

L35 T BcleanLoge Mo PG Target < |

© FPGA_VL.vi Front Panel on Untitled Project 1/FPGA Target

Bie Edt Yiew Project

Operate Tooks Window Help

w Froject Operate Took Windaw Help

L3pt Appleation Font |~ ||

& Lab¥IEW FPGA Compile Server, B.5.0

Compile Status

Server Service ID Client Service 1D

130t Application Fort_|~ [ |[Ta~]

Start Time

[14

| [Lobi_sonb7c_FPGATorgA7 oG Vi aiisschi-o

/032808 1799794 ]

Client Name.

Last Update Tine

[locahost

Status
[Compiing wHDL

[13/03j2008 11:34:26 |

Detals

Using Flow Fils: C:{NIFPGASS s TmpiLOCALHw 1ILAB1 1 fpga. flu
Using Option Fie(s):

C:\NIFPGABS\erv Tmp|LOCALH11LABI Bt foalarced.opt
C:|NIFPGABStarv Tmp|LOCALH1 1LAB1 B! bitgen.opt
CHNIFPGABStarvr TmpILOCALH1 1LAB1 Bt fvhl_area. opt

Creating Script File

-
# Starting program st
st - Sparts

#

an3EStarter_xst.scr -Ofn Spartan3EStarter xst.log
#

Server tatus i |
o] omem ) [ sman

[(5b1_Bookanlogi projf PG Target < |

0 ab1 plor

machine that 1is in your network (for this
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When the “Bitstream generation is complete” message appears
and the server status 1is set to “Idle..” the Xilinx synthesis
tools have done their job.

P FPGA_VL.vi Front Panel on Untitled Project 1/FPGA Target [} b FPGA_VI.vi Block Diagram on Untitled Project 1/FPGA Target

Fle Edt New Project Operate ook Window Help Ble Edt Yew Project Operate ook Window Help

[Dle] @  [itsepeaonrent <[5 a2 [7] [ 150t ppicatin Fore

& Lab¥IEW FPGA Compile Server B.5.0

Comple Status

Server Service ID Client service D Start Time Fan epo §

|14 | [Lab1_Boo7C_FPGATarg~A7_FPGA_VI_sMB9Schd~CD | [13i03r2008 11:30:04 ]

Cliert Hame: Status Last Update Time.

locathazt | [comple Completzd | 130372008 11:36:38 ]

Details ‘ ‘

signal does nat drfve any load pin in the desian.
signal does not dive any load pins in the desian.
signal does not drive any load pins in the design.
sigal does nok drive any load pins in the desian.
DRC detected O sirors and 24 warnings.,
saving I Fie in "spartanaestarter. I
Creating bit map..
Saving bit stream in "spartandestarter.
Saving bit stream In "spartan3sstarter.rbt"s
itstream generation is complete.

oo St |
Compile List...

[ stopcompie | [_stopserver ] [ Help ]

Tusb1

You get a “Successful Compile Report” where you can see the
implementation details of your code. You have to Press “Ok”.

? FPGA_VLvi Front Panel on Untitled Project 1/FPGA Target . FPGA_V.vi Block Diagram on Untitled Project 1/FPGA Target
Ele Edt Wew Project Operats Tools Window Help Fle Edit Wiew Project Operats Tooks Window Heln

13pt Application Font \-I 3‘:,"

13pt Applcation Font

Successful Compile Report

Summary | Advanced |

Status: Compilation successful -

Compilation Summary

Design Summary Report
Humber of External IOBs 131 out of 232 §6% =
Number of External Input IOBs 27

Number of External Input IBUFs 27
Number of LOCed External Input IBUFs 27 out of 27 100% | |
Fumber of External Output IOBs 104 L

Number of External Output IOBs 104
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Number of External Bidir I0Bs 0 ‘
Humbsr of BSCAN=s 1 out of 1 100%
Nunber of BUFGHUXs 2 out of 24 8% =)
Do not show this
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After you have pressed the *“0Ok” button your VI starts running
on the FPGA target. It is indicated on your screen by the
black “Run” arrow.

b FPGA_Vl.vi on Lab1_Booleanlogic. lvproj/FPGA Target

File Edt View Project Operate Tooks Window Help

»/|[®]

EE

B FPGA_VLwiaon... E LabVIEW FPG... N & LYE 8T 140

Try to play with the switches SWO0 and SW1 on the Spartan3E
starter board you will see they have an XOR function; the led
LDO will be on when one of those switches is turned on.

The problem with this implementation is that when you stop the
VI the function is erased on the LabVIEW FPGA board. If you
don’t want this effect you can download this VI to the FLASH
of the Xilinx Spartan3E starter board (see next step).

2008 Vincent Claes




Step 6: Implementing the
LabVIEW VI into Flash

For implementing your VI into the Flash on the Spartan3E
Starter board you have to do some things. The first thing is
setting the option of “Run when loaded to FPGA” on. For this
you have to go to “Project Explorer”. Then “Right Mouse click”
on your FPGA target. Select the “Properties” option.

BProje plerer.;l.abl. Bosleanloe _ PGA A Block Diagram on Lab1_BooleanLogic. lvproj/FPGA Targe =
e e File Edi View Project Operste Tools Window Help
el &0 x|k & & ® oot popicaton Fort_+] 3] [ -]
Ttems | Fies
= [l Project: Labl_Boolsanlogic.lvproj
= B My Computer
3= [ y
& [ Side sn
i - &, SwWl Add »
e WL range by »
& QQSE'E“ Expand Al = 5
L B, LEDI W Wi = 5
: colapss Al } e o0 ¥
| s Onboar i
I L) FPGAY  Remove from Project
i U Deperd  Rename... Fz
f i ‘: Build Sp Hel .
25 Dependend g ]
E " Build Specifi
A
p
P
E
P
kb

In this screen you see the option “Run when loaded to FPGA”.
Make sure you select this option. Then press the “0OK” button.

©/ FPGA Target Properties 3]

Categary

Top-Level Clock
Condtional Disabls Symbols Name

|FPaa Target |

Target Class
Spartan-3E Starter Board

VI Properties

[ Run when lnaded to FPGA

or | [ cancel | [ Heo
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P! Project Explorer - Lab1_BooleanLogic. lv.

IBI%] > FpGa_vi.vi Block Diagram on Lab1_BoaleanLagic.IvprojfFPGA Target
M File Edit View FProject Operate Tools Window He 7

]
L elp File Edit Wiew Project Operate Took Window Help @
[ JJ 2 6@ | X B X “I B R E-& 'HJ @ [ 13pt Appication Fort |v”:£l@ ‘{:‘
| "earmEree a

=3 Project: Labl_BooleanLogic lvproj
& B My Computer
=B
& [ Slide Switches
| L i, SWO (Slide Switches)
{ &, SWI (Slide Switches)
& [/ Discrete LEDs

&, LEDD (Discrete LEDs) EEET T T
i~ B Onboardlack S swo B
i FPGA_YLWI
o2’ Dependencies
L Build Specifications o

25 Dependencies
- 'f Build Specifications

1=

ab1_BooleanLogic. WprojfFPGA Target & |

[

We must recompile the VI because we made a change. Do this by
going to the “Project Explorer” wview. Click with the “Right
Mouse Dbutton” on the FPGA VI you have created for this
project. Select the “Compile” option.

B! Project Explorer - Lab1_BooleanLogic.1v... (= |[2)(%] - \¢pGA Wi.vi Block Diagram on Lab1 Booleanl ogic-lvproilFPGA Target =

R e File Cdt wew Froject Operate Took Window Help

H El=1: IR =NER. “I Bl by | R~ & 'HJ @ 13pt Application Font |v‘@l@| ‘@

ill ems ‘F‘\Es ‘

= Project: Lab1_BooleanLogic, kproj
& B My Computer
= [} FPGA Target (Devl, Spartan-3E Starter Board)
[ Slide Switches
L i, SWD (Slide Switches)
i | © o, W1 {Slde Switches)
- [ Discrete LEDs
! %, LEDO(Discrete LEDS) By swi b B LeDo ©
: ﬂ;anhnardc\ntk ,E
= Cpen
0o e
";'E‘F"D B show n Fies View CurE m
- epen

L B Prik.

Run

Find 4

Save
Save As...
Target-Specific Properties...

Compile

Reconnect to Compilation
Download

Download ¥I To Flash Memary. ..

Remove from Project
Rename. .. Fz

Replace with...

Properties

v
ab1_BoolearLogic IprojfF P Target £ M B

You will see that there are some previous explained steps
executed. When the “Successful Compile Report” shows up you
have to press the “OK” button. Now we will download it to the
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Flash.
and do a
choosing the

For this you have to go to the
“right mouse click”

“Download VI to Flash Memory”

on the FPGA VI you created.

“Project Explorer” view

Then

option will start

downloading it to the Spartan-3E starter board flash.

B Project Explorer - Lab1_BooleanLogic.lv... [= B[] »

File Edit View Project Operate Tools Window Help Eﬂ
ose| « DO X[ @& ol BE

Vl.vi Block Diagram on Lab1_BooleanLogic. lvproj/FPGA Target

w Project Operate Tools Window Help

[ 130t Application Fort |~ | ;,:.vl -'n:'i

il Iems |H\esi

= [l Project: Lab1_BooleanLogic.vproj
& B My Computer
= 5 FPGA Target (Devl, Spartan-3E Starter Baard)
B[ Slide Switches
%, WO (Slide Switches)
&, W1 (Slide Suikches)
{ = [J Discrete LEDs
Pl LEDN (Discrete LEDS)
+ B OnboardClock
BE o
Expiore.
Showr in Files Yiew Cr+E

£ %5 Depen
L% suids  Print-

Run

Find 3

Save
Save As...
Target-Specific Properties..

Compil:
Reconnect ko Compiation
Download

Remove from Project
Rename. .. F2

Froperties

When this
Flash.

[
Status

[ — —
=1 5

i

[n]

box appears the LabVIEW FPGA VI is downloaded to the

f B LabVIEW FPGA 3

i [Download successful.

~

v

Now you can pull out the USB cable out of the Xilinx Spartan3E

board and press the PROG button on this board.

You will see

that the function is implemented in it.

Enjoy.
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