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GENERAL INFORMATION

This manual teaches you how to master the USB connection with the PC.

P

Search for reference code on YouTube.

1. What’s on the board?

All the inputs and outputs are on the board.
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2. Testing the board

Make a connection between the board and PC using the included USB cable. The LCD will display the message
“Press button SW3 ... SW7 to show analog input values SW8 to exit”. In the meantime the LEDs will light up in sequence.
LD1 and LD2 are digital inputs.

Press each button and check the LCD readout to check if the board functions correctly.
Press button 1 ... 7 one after the other. When you press a button, the corresponding LED lights up, and the LCD
displays the corresponding value
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Press button 2

Press this button to read the value of
potentiometer 1.

Press button 3

When you adjust the potentiometer, the
value on the display changes.
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Potentiometer 1
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Press button 4
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Press button 6

Press button 7
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Press this button to read the value of
potentiometer 2.

When you adjust the potentiometer, the
value on the display changes.

Potentiometer 2

Press this button to read the temperature in
the room from the temperature sensor.

This shows you the value of the
temperature dependent resistor (NTC).

The resistance of this type of resistor
varies with the temperature.

When the temperature goes up, the value
of the resistor goes down.

This shows you the value of the light
dependent resistor (LDR).

If you cover the resistor the value will
change. More light will decrease the value
of the resistor.

This test shows us that the board is functional. The next test will show you how to communicate with the PC.
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3. Testing the communication with the PC

Press button “8” to start the communication with the PC. The LCD shows the message “CONNECTING”. When the
connection has succeeded, the display indicates “USB CONNECTED”.

YOU MUST PRESS BUTTON 8 TO BE ABLE TO COMMUNICATE WITH THE PC!
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TEST & EXAMPLES SOFTWARE

We have 2 types of programs: a graphical demo and a Test & Diagnosis program.

1. Downloading the test programs

Download the software package from the EDUOS product page (www....\

05 Test i Diagnasis (9 [=1E39]
=== Discormnect r
Digital In/Out
Set All Digital
O Oz Os O r FrelC 7
% Input: Push button action input Clear &l Digital

= EDUDS Graphical Demo

EDUDS coreeacind Dicormmct Drecorrmct ared imcornect USH upon plchng sufteae.

Prets button SWE on beosed 16 pelect USD CONNECTION

_’ Prews 5wl to bum on LD " Output: LED action autput
Prres 502 b B o £ Analog I PhM Out
' 1
B Pres S35 dispiog VY vakoe s namon LG 1AV oo _
Preze 54 in chaplay FVZ vokin and hum on LD 2 Rw2 on z z
Press 5w o display lespesature ared tien on LD 3 Sens oo : :
Prest SWE o dskay NTET valoe and fum on LOS 4 NTC o0 ~d S
] il il
Fuses /7 Ao dechep LOT vl hom S D7 5 LDR il LCD White
Contrast LED
Frews Sw/E o fam on LD
LCDr
I Shawe biriany viskis of button prssnd sn LOSLILS8) Test Position
LCD Clear Hello! 5 LCD Wwrite
Graphical demo Test & Diagnosis

2. Installing the test programs

Extract the files in a folder on your drive. The folder “EDUQ5” and several subfolders will be created: C:\EDUOQOS5\

subfolder: \DLL\ contains the dynamic link library file EDUO5.DLL. This file is required for every program, this file
must always be included. In your current projects folder, it can be handy to copy this file to your \windows\system32
folder.

\GraphicalDemo\ Contains the graphical demonstration and test program. See chapter 4.

\TestDiagnosis\ Contains the test & diagnosis (numerical version) demonstration and test program.
\EDUO05_VB2010_tutorial\

\Examples\EDU0O5DemoVB_2008\

Step-by-step manual: how to make your first program in Visual Basic
Example 1 in Visual Basic 2008

\Examples\EDUO05DemoVC# 2008\
\Examples\EDUO05DemoVC_2008\

Example 1 in C#

Example 1 in Visual C 2008
\Examples\EDUO5Demo2VB_2008\ Example 2 in Visual Basic 2008
\Examples\EDUO5Demo2VC#_ 2008\

\Examples\EDU05Demo2VC_2008\

Example 2 in C#
Example 2 in Visual C 2008

N2 20N N N N N 2 2 2
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3. Testing the test programs

3.1 Testing with the Graphical Demo

The graphical demo reproduces an image of the board on your screen.

e First click the “Connect” button to connect the board with the software.

L Demo

EDUDS conmected

-
EE
Diszonnect Disconnect and reconnect USB upon switching software.

Press button 548 on board to select USE CONMECTION

Piess /1 to tum on LD1

Fiess $W2 o lum on LD2

Fiess 543 {0 display VT valus and tum on LD3
Fiess 5474 {0 display RV2 value and tum on LD4
Fiess 345 {0 display temperature and fun on LD
Piess S4/6 to display NTCT valuz and tum on LDG
Press /7 to display LDRY walue and tum on LD7

Press W8 to tum on LD8

[~ Shows binary value of button pressed on LDS-LDE [L5E)

e Next, perform the same test as described in chapter 2 “Testing the board”. Because the board and the
PC communicate, you can see the exact same on your screen as while testing the board itself.

hical Demo

EDUGS convmied

e WL WA X

38

o o
o JLXTECITE 5

@ Veloman®

[ B
Discornest | Dicorrectand comeet UISB ugon swichng sl
Pross Blton S o bodin selest S8 CONNECTION

Press SW1 1o tum o LD

Pross $W2to tam on LD2

Prass 53 to diplap FV1 vaue andtum on 03

Press S bn display FIV2 vaus snfhum an LO4

Fress S5 fo diplay temparature and b on LDS
Frest SW fo display NTET vabae snd fun on LDE
Fress SWT to diplay LOR vabue end fun on LD7

Press WA Lo hum on LDB.

™ Shaw binaiy vabie o buston pressed on LOSADA (L66]

Discormect | Disponriect and recommact LISE upsn switzhing saltvare.

Fioss buion SWS on board 1o select USE CONNECTION

Fiess SW1 1s lum an LD

Piass SW2lo himoniD2

Piecs SW3 i display FIV1 velue and tum on D3
Piess SWals disphy FV2 v and fun on LDA
Frezs SWS ks display tamperatie and i o LDS
Piess SW s displag NTCT vabie and tun on LDG
Fross SW7 o display LOFI1 vakie and tum on LO7

Press Wt um on LD3

[ how b vk of bulton pressnd on LOSL08 (L6

EDUDS:

@ Veloman®

Disconrect and recarmact LSS upon schng soltuare. EDUOS conrected

Pross bution W on bod o select USB CONNECTION

P $91 1o aman LD

Fiess $W2 o hamon LDZ

B Frecs 514310 diplap FV1 vl snurn an LD

Piess SU4 5 disply V2 vaho irn an LD

Press SWE o dspay tampsraurs and i on LDS

Pss SWE 10 displsy NTET vabie 3nd W 6 LD

Pnss ST o diplay LORI vakie and ten o LDT

Piess Sl 1o han o LDE

=, MK
EDUOS:

[ Siow binary vabie o builon pressed on LDSLDA (L58)

o
O‘UJ (29

Dicornect | Dizconnect and iecornest LS upon swichng sotware:

@ Veleman®

Pross buiton SWS an board 10 select USE CONNECTION

Prest §11 o tum an L0

Fiess S92 o on 102

Press S to display RY1 vélue and unon LDI
Pless SUid o display V2 veus 3 haman LDA
Piess SW/S o disply lampeiaure and b o0 LD
Piess SW o dipiay NTCT vakie sndiis DG
Pass S4/7 o diplay LORY vab endum on LD

Press SWa o tun on D3

T Shaw by i o buton pressed on LOSLDA (L58]

& " WL W X

Disconrect and recarmact LSS upon schng soltuare. EDUOS conrected

FTAENEIRTAA N WA

Pross bution W on bod o select USB CONNECTION

Press $41 1o tun an LD

Press $w2 totum on D2

I Precs 5/3 o displap R s andtun an O3

Press Swid to dirplay FV2 vaus andfumn an LDA

Press SWS ko display tamperahure and b on LDS
Préss SW 1o displsy NTCT vabie #nd i o LDG
Prass w7 bo dplay LORT vabue snd turn o0 LDT

Pless SWA 1o 0n LDB.

[ Show binary vabie o buifon pressed on LDSLDA L56]

| 2 9] ehios

Dicornect | Dizconnect and iecornest LS upon swichng sotware:

Velema® | (

Pross buiton SWS an board 10 select USE CONNECTION

Prese 541 o tun an LB

Piess $W2 tohun on 102

Press SW3 ks diplay RV vaue and lum on LOT
Press SUid to display FV2 velus and um an LDA
Prest WS to display temperahis and fum on LDS,
Press SWE 1o dispisy NTCT vabie sndiun o LDG
Prnss SW7 bo desplay LOR1 vabie sndtuen o0 D7

Pless SWa o tun on LD

T Shaw binons vabie o buton pressed on LOSLDA (L58]
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Button 5 pressed

[EB%
Discarnect | Disconnect and recarmact USE upan swching saltware.

Fross butlon SWH on board 1o select USB EDNNECTION

EDUOS conracied

@ TITEWEN T

Press SW1 to um o LD

Fress SW2totm on LD2

Press SWato dinplap V1 vaue sncitum on L0
Pess S o diplay FY2 vahis andtun an LO4
Fress SWSto display tempsratus and tuin on LDS
| Press 5w 1o display NTC vabie and tun on LDG
Frmss SW7 to daplay LORT vabie and tum on LD7

Press Swl o tun 0n LDB.

Button 6 pressed

EDUOS oo G
Discornest | Dscannect and tecarnect USH upan swichng saitmare

Pross buflon SWS an board 1o select USB CONNECTION

@ TITENENY AR

Press $W1 tobum an LD

Press $W/2 ot on 102

Prass 53 to diplay F¥1 véle sn un on LD

Press SW4 o diphy FY2 vée snd tunan LO4

Pess SWSto display lempsrahe and hum on LDS
| Press W5 to display NTCT vabie sndurn cn LDG

Prnzs W7 to duplay LOR1 vabie and um o D7

fod

Press SWa o tun on D3

- |
———
the © @

EDUOS @ vatsnm® ().

[ Siow bty v of budlon pressed on LDSLDA (L58) T Shaw by i o buton pressed on LOSLDA (L58]

o Ta -
o O
‘:‘E (B0 .29 s

Button 7 pressed

Button 8 pressed

e You can click the buttons on the screen and see the result on the board.

&~ Remark: You need to press and hold the buttons on the board to see the result. The buttons on
the screen have a toggle function: click once to switch on, click again to switch off.

Showing the binary value of the pressed button

EDUO5 Graphical Demo CEX
Connect | EDUDS connected Disconnect | Disconnect andreconnect LSE upon switching software:

Press button S\W8 on board to select LISB CONNECTION

R IC S
© TENNWLR WA

Press SW1 to show binary "1

Prass SW2 1o show binary "2

Press SW3 1o display RV1 value and show binary "3"
Puss SW4 to display RV2 value and show binary "4
Prass SW5 to display temperature and show binary 5"
Press SWE to display NTC1 value and show binary “6"
Press SW7 bo display NTC1 value and show binary "8

Press SWE to show binary "8

7 Shoi binsty vaije o buton preseed on LOS DB (LSE]

EDUOS  @velemel® ()

When you switch on the “Show binary value of button pressed” option, the PC screen and board will
indicate the binary value of the clicked button. In the example above button 5 was clicked.

o If all tests were successful, you can disconnect the board by clicking the “Disconnect” button. Then
continue with the next test.

(testing with the test & diagnosis demo).

=z EDUOS Graphical Demo D@@
Connect EDUDA disconnected

Disconnect and reccrmect LISE upan swilching software

Press button 5'WS on board to select USB CONNECTION

Press 51 to show binary "1

Press 542 to show binary 2"

Press 543 to display RV value and show binaiy "3"
Press 54 to display RV2 value and show binaiy "4"
Fess 545 {0 display temperature and show binary "5
Pess SWE to display NTCT value and show binary 6"
Press 5%/7 o display NTCT value and show binary 8"

Press SW8 to show binary "8"

¥ Show binary value of button pressed on LDS-LDE LSE)
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3.2 Testing with the test & diagnosis demo

Start the “Test & diagnosis” software and click the “Connect” button to connect the board with the
software.

% EDUOS Test & Diagnasis

EDUOS connectad Disconnect Disable Startup Demo [

Set All Digital
I (BT 7 T (5 T 5 T b7 Al | 4‘
@ |nput: Push button action input Clear &ll Digital

" Dutput: LED action output

nalog lhe 1 P Out

Z Rv2 MANER 217
3 Sen: NENEE 23
4 NTC WANNENNNEAN 506 el el
00 00
5 L0R WNNNNNNNNNNNENNEEN 05 LCD white
Confrast LED

LCD
Text Fasition

LCD Clear Hellal [ LCD “Write

What is on the screen?

1 Connect and Disconnect buttons to connect/disconnect
the board with the PC via the USB cable
2 Digital in/output selection
Input selected: each time you push a button on the board, it is
shown on the screen
Output selected: each action you make in the software screen is

= = E 2 = shown on the board
— T : 3 Analogin
: =¥ = The bars indicate changes in the values of the potentiometers, LDR,
; e NTC and temperature sensor on the board.
——— 4 PWM Out

B
ff
8
£
P

= = — This acts like a regulation of an output value. (1) changes the LCD
=—— contrast, and (2) changes the LCD brightness.

-

5 Set All Digital / Clear All Digital
The digital is represented by the LEDs on the board.

6 Disable the Start-up demo of the board
7  Adding or erasing text on the LCD-display

Adding / erasing text on the LCD-display

el e
Teust Puasition
LCD Clear Hella! |5_ LD Write
Clear the text on Type your text here Set the Show the text on
the display position of the display
the text
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Disabling / Enabling the Start-up demo

Disable the demo:

e Switch on “Disable Startup Demo”
¢ Disconnect the software
¢ Disconnect the USB cable of the board.

When you re-connect the USB cable you'll see that demo has been disabled.
Enable the demo:

Connect the USB cable with the board & PC *
Run the “Test & diagnosis” software

Connect the software

Switch off “Disable Startup Demo”

* Because the start-up demo is disabled, you don’t need to press button “8” on the board to start the
communication with the PC.
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HOW TO: PROGRAMMING IN
)%‘ VISUAL BASIC 2010 EXPRESS

+*=EDITION

STEP 1
Download and install Visual Basic 2010 Express edition.

You can download the software from here: http://www.microsoft.com/visualstudio/en-us/products/2010-
editions/visual-basic-express

STEP2

If you are not experienced in Visual Basic programming, please check these links:

Visual Basic Language Reference: http://msdn.microsoft.com/en-us/library/sh9ywfdk.aspx
Getting Started Tutorials: http://msdn.microsoft.com/en-us/library/dd492171.aspx

Visual Basic: http://msdn.microsoft.com/en-us/library/2x7h1hfk.aspx

Book "Microsoft Visual Basic 2008 Express Edition: Build a Program Now!":
http://www.microsoft.com/learning/en/us/book.aspx?1D=12282&

STEP3
Download and extract the EDUO05 software package from:
http://www.velleman.eu/support/downloads/?code=EDUQ5

STEP4

Connect the EDUO5 card and press button SW8 to select USB communication.

STEP5

Start Visual Basic 2010 Express edition.

STEP6

Click "Open Project".
@;, Start Page - Microsoft Visual Basic 2010 Express | = | = ﬁ 1
File Edit View Debug Tools Window Help
G e-d@ sl o0k as=EE Qe Y.

Start Page ~ Solution Explorer

¥0gjon] .

Miu\_:lwfl' -
QO Visual Basic 2010 express

Get Started Latest News

@ MNew Project...

Welcome Learn Upgrade

posEs 3 - Welcome to Visual
Recent Projects Basic 2010 Express
The tradition
continues! Visual
Basic 2010 Express
helps developers
quickly create
exciting interactive
applications for
Windows. With the
'ﬂ Close page after project load new Visual Basic
[¥] Show page on startup 2010 Express

EDUO5 Test procedure & programming in Visual Basic 2010 ( Version 1.0)



STEP7
Locate and select "Read_Button.sIn" and click Open.

I Cpen Project w

&5\ =[]} « ve2010 » EDOS » Read Button » + %3 ||| Seorch Read Buttan ol
Organize « Mew folder g= = [l i@v
VBG e :
VB2005 Documents IIbrary Arrange by:  Folder =
Read_Button :
VB2008 =
VBI010 MName Date modified Type
EDUOS 3 bin 26.9.2011 13:16 File folder
1 F{ead_Euttoniz_ , My Project 2659.2011 13:16 File folder
Set_LED ohbyj 26.9.201113:16 File folder
. VC#2008 @ Read Button.cin 2692011 11:30 Microsoft Visual
V#2010 e Read_Button.vbproj 26.9.2011 12:00 Visual Basic Praj
VC2005
VC2008
VC2010 ~ | m | b
File name: Read Button.sin - IMI Project Files {*.sln;™.dsw; " ve v]
[ Open ] I Cancel I

STEP8
In the Solution Explorer double-click Form1.vb to show the form editor (if not visible).

Read_Button - Microsoft Visual Basic 2010 Express =
File Edit View Project Debug Data Tools Window Help
PGS - @ BB =2 9-0- ] aSEERHSRE 0

Selution Explorer *qx

G

s22un05 e1eq Wl %0800 ]

Propertics
Read_Button Project Propertics  +
04l | =

Project File  Read_Button.vbpr
Project Folder CAUsers\VEL255\D)

Project File
The name of the file containing
build, configuration, and other inf..
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STEP9

In the Solution Explorer click the “View Code” button to show the code editor.

Read_Button - Microsoft Visual Basic 2010 Express

File Edit View Project Debug Data Tools Window Help
AS - ¥ aB R =29 b a5

R Formi.vb [Design]

e B

al

e

- x

Solution Explorer

% Timerl - 7 Tick

FEElE

e
3
z
g

FPublic Class Forml
Private Declare Function OpenDevice Lib "edussd.d11" () As Integer
private Declare Sub CloseDevice Lib "edudSd.dll” ()

Private Declare Function ReadAllDigital Lib "edussd.d11" () As Integer
Private Declare Sub InQutMode Lib "edu@Sd.d11” (Byval IOMode As Integer)

= Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e As System.
Dim h As Integer
h = OpenDevice()

If h > @ Then
Labell.Text = "EDUBS connected.”

ntArgs) Handles Buttenl.Click

" try to open the USB link to EDUES

InQutMode(1) ' set the EDUBS to input mode
Timerl.Enabled = True " enable the timer to check the EDUBS buttons
Else
Labell.Text = "EDUGS not found.”
End If
End Sub

= Private Sub Button2 Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button2.Click
CIOSEDE\IJ'CE() ' disconnect the USB link to EDU@S
Labell.Text = "EDU@S disconnected.”
end sub

= Private Sub Timerl Tick(ByVal sender As System.Object, Byval e As System.tventargs) Handles Timerl.Tick
Dim i As Integer
i = ReadallDigital()
* check the individual bits of i to detect the pressed buttons
If (i And 1) » @ Then Label3.Text = "SWl = Pressed” Else Label3.Text = "SWl = Released”

If (i And 2) > @ Then Labeld.Text = Pressed” Else Labeld.Text = Released”

If (i And 4) > @ Then Label5.Text = Pressed” Else LabelS.Text = Released”|

If (i And 8) > @ Then Label6.Text = Pressed” Else Label6.Text Released”

If (i And 16) > @ Then Label7.Text = "SWS = Pressed” Else Label7.Text = "SuS = Released”

If (i And 32) > @ Then Label8.Text = "SW6 = Pressed” Else Labels.Text = "SW6 = Released”

If (i And 64) > @ Then Label9.Text = "SW7 = Pressed” Else Label9.Text = °S Released”
5 =

g

If (i And 12 = Pressed” Else Labell@.Te; W8 = Released"

) > @ Then Labell®.Text =

STEP10
Click the “Debug” button to run the code.

55| Read_Button
4 My Project
=] Forml.vb

]«

m

Col 36 Ch 6 INS

-
Read Button - Microsoft Visual Bazic 2010 Express

File Edit View Project Debug Data
AZ - @ %2 2|5

Forml.vb Forml.wb [Design] >

15
L
.
¢

-

L.

I

EETY

o' Read Button

5321N0g5 ele] g Xoqoo| ér

Timerl

Ready

-

Solution Explorer
2l E
Read Button
=4 My Project

=] Formlvb

Properties

Form1 System.Windows.Forms.Fo -
ol
StartPosition WindowsDefaull +
Tag
Text Read Button

___TooMest  False
Text
The text associated with the control,
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To read the status of the buttons you can use the function ReadAl1Digital().

This function returns a 32 bit integer.

The eight lowest bits of this return value represent the status of the eight buttons. If you press a button, the
corresponding bit is set to "1".

You can use Visual Basic's And operator to mask the other bits and check the value of an individual bit.
Example: If buttons SW1, SW2 and SW8 are pressed, the eight last bits of the value are 10000011.

In this code example the button status value is read to integer i.
Every bit is checked if it is "1" or "0". If the bit is "1", it means the corresponding switch is pressed. The text
"DOWN?" is displayed for this button.

Dim i As Integer
i = ReadAllDigital()
' check the individual bits of i to detect the pressed buttons

If (i And 1) > @ Then Label3.Text = "SW1l = Pressed" Else Label3.Text = "SW1 = Released"
If (i And 2) > @ Then Label4.Text = "SW2 = Pressed" Else Label4.Text = "SW2 = Released"
If (i And 4) > @ Then Label5.Text = "SW3 = Pressed" Else Label5.Text = "SW3 = Released"
If (i And 8) > @ Then Label6.Text = "SW4 = Pressed" Else Label6.Text = "SW4 = Released"
If (i And 16) > @ Then Label7.Text = "SW5 = Pressed" Else Label7.Text = "SW5 = Released"
If (i And 32) > @ Then Label8.Text = "SW6 = Pressed" Else Label8.Text = "SW6 = Released"
If (i And 64) > @ Then Label9.Text = "SW7 = Pressed" Else Label9.Text = "SW7 = Released"

If (i And 128) > @ Then Labell@.Text = "SW8 = Pressed" Else Labelld.Text = "SW8 = Released"

STEP11
When you are finished evaluating this project, you can close it. Next, open the project Set LED to study how to turn
LEDs on and off on the EDUO5 board.

Legen Heirweg 33
9890 Gavere, Belgium
www.velleman.eu




