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Installation of Visual Basic 5 CCE

Visual Basic — Control Creation Edition (VB5 CCE) isfree. It issimilar to commercial version of
verson 5 except that one cannot create executablefile. That meansthat it is only possible to run
programmes on the PC where VB5 CCE isinstalled.

More about VB5 CCE is available at http://www.thevbzone.com/vbcce.htm. (all the links there do not
work...)

Toinstall VB5 CCE, the following files are available:

vb5ccei n. exe, integrated development environment (IDE), required

ccehel p. exe, requiredto have on-line help

ccedocOX. exe, X=2to 5, MSword documentation files, optional

The files can be downloaded directly from the MS website:

IDE:

Help:

|
Documents:

All the above links are avail able at:
# $ % &'

Installation of Visual Basic 2005 Express Edition Beta

Beta (tria version) can be downloaded from the MS website.
VB2005 EEB enables the creation of the executablefile. A project designed in VB5 CCE ispossible
to transfer to VB2005 EEB.
Moreinformation is available at:
%
To download the beta version, one needs to register firdt. | had troubleswith it so | tried with manual
installation — clicking to "( ) % )&* % %
% + Perhaps one may reach download page directly at:

%

| did not have time to bother what are the limitations of this version...? Perhaps the Microsoft will
declare the use of Beta version asillegal when the final version will relesse...

CMC-S3 data acquisition system and H-bridge control system

The CMC-S3 and H-bridge systems are electronics devices for PCs with input and output (10)
functions.



The CM C-S3 system is more complex since it has 24 digital 10 lines, 8 ana ogue inputs (12 bit
resolution) and 2 anal ogue outputs (8-bit resolution). More details are available at:

The H-bridge system has 8-bit digital output and 4-bit digital input. Digital output has amplified
voltage for logic level 1 (about 10 V ore more). It can source and sink current up to 0.5 A. It can be
used therefore to control small DC motors, stepper motors, bulbs, et. The H-bridge can be directly
connected to the PC's parallel port aswell asto the CMC-S3 system via a special flat cable. More
details are available at:

) )

It is recommended to have the PC switched-off before connecting the 1O system to it.

The H-bridge system needs to be first connected with the PC with the enclosed 25-pin paralel port
cable. Then connect it to the power supply (AC or DC adaptor) when the red LED at the left-front
corner startsto light.

The CMC-S3 system also needs to be first connected with the PC with the enclosed 25-pin parallel
port cable. Then connect it to the power supply (12 VV AC adaptor) when the red and green LEDs at
the left-front corner starts to light. For the examples below it is assumed, that H-bridge system is
connected to Dig C connector of the CMC-S3 or that H-bridge system is "stand-alone”, that is
connected directly to the PC. If having the CMC-S3 and not the H-bridge, one can use digital inputs
and outputs available at the right side of the system marked with DoBx (outputs) and DiBx (inputs).
Connect LEDsto digital output as shown below.

DoB2

DGND
DoBO
DoB2
DoB3

DoB1

DoBO

DGND

Programming libraries for the CMC-S3 and H-bridge systems

Besidesthe VB5 CCE, one needsto ingall drivers and programming library named- . / 0/
available free for downloading at the ComLab website (http://e-prolab.com/comlab/download.htm).
Save the setup file VBLi bePLv1_0. exe to atemporary folder and open it afterwards. The standard
setup process starts. The default destination path for the installed filesis

C. \ eProLab\ VBLi bePL.




During the setup, two files are copied automatically to the Windows' system directory
(i npout 32. dI'l inTi meHi Res. dl |'). In XPthe system directory isW ndows\ Syst en82, v
Win 98 it may be W ndows\ Syst em The user needs not to care about.

First experience with the VB5 CCE

In the following description it is assumed that you have connected the CM C-S3 system with the PC
and H-bridge system to the DigC connector of the CMC-S3.

Start VB5 CCE:

Start -> Al programs -> Visual Basic 5.0 CCE -> Visual Basic 5.0 CCE
(consider to create a shortcut on the desktop...).

In the dialogue box that appearsfirst, select Exi st i ng tab and find Visual Basic project named
VBLi bePLExanpl e. vbp and open thefile.

New Projeck ﬂﬂ

' ”Wan)soft*’*

Mew  Ewxisting | Fiecentl

Laok in: | £ CMC

| Mek
@ YELibePLExample.vbp

File name: BLibePLE xample. wby Open

Files of type: IF'ruiec:t Files [ vbp;”.mak” vbg] j Cancel

il

Help

[ Don't show this dislog in the future

After opening the project, execute the program through the menu Run, option St ar t , the keyboard
shortcut isF5. If everything goesfine, the window entitled | O f uncti ons for ... appears. If
H-bridge system is connected to the PC, in the right-upper portion of the window there should be a

label "( ) 12 # % ". The AnOut, Anln and Anin8bit buttons are disabled since
H-bridge has no analogue functions. If CMC-S3 system is connected to the PC, thelabe "*3* 4 12

# % " should appear. If none of both IO systems are connected to the PC, the label displays
"5 12 # % 6



. I0 functions for CMC-53 or H-bridge L =0 =|

o BitOut | H-bridge 10 system

found

Bin |

At |

Delap/Delayms |
FezetTime | ReadTime |

GetCPUS peed |

The following test should work only in the case that H-bridge system is directly connected to the PC
or the CMC-S3 system is connected to the PC and H-bridge is connected to CMC-S3. After clicking
the7 ) 2% button, two LEDs should be turned-on, Do0 and Do2. Click then. 2% and the LEDs
Do6 in Do7 should aternatively light ten times while DoO in Do2 LEDs till light.

In any caseg, if either CMC-S3 or H-bridge system are connected to the PC and the power, and the
label for 10 systemisnot"s 12 # % 6', one con continue with the following examples. If
not, the one should run the e-ProLab software and check the test module. The e-proLab softwareis
also avail able at http://e-prolab.com/comlab/download.htm.

Procedures for programming the 10 systems

For the following instructions it is assumed, that the user isfamiliar with the VB at least on the basic
level. There are several books as well as websites about VB.
Procedures devel oped especialy for the H-bridge and CMC-S3 system are described in details. The
source code for the procedures are collected inthe module- ./ 0/ . How to include the module
to the new project is shown in the next section.
The use of the most important proceduresisillustrated in the example project named

./ 0/8

Sub InitlCePL
The procedure needs to be called before using any procedure from the library. The best choiceisto
invoke it when the application is run!
The procedure has no parameters. Basically it checks which or the two 10 systemsis connected to the
parallel port and determines the speed of PC CPU clock for time related procedures. Type of the |O
system iswritten to an enumerated variable | OePL, which gets one of the three values. CMC_S3,
H bri dge or None.
Itissuggested to call thel ni t | CePL within the For m_oad( ) procedure. One can createit by a
mouse double click at the main form where no other object is placed. In this case, the only code that
needs to be entered by the user is| ni t | CePL:
Private Sub Form Load()

I nitlCePL
End Sub

Sub Fi ndl CePL



Thisprocedureiscaled withinthe |l ni t | CePL. It checks the type of the 1O system connected to the
PC. Type of the IO system iswritten to an enumerated variable | CePL, which gets one of the three
values: CMC_S3, H bri dge or None (the last one is used when none of the both systemsis
connected or the power is not switched on).

Since the procedure is called withinthel ni t | OePL, it isusualy not needed to call it separately.

Sub DigQut(Dig As TDig, nData As Byte)

Procedure for the digita output..

The Di g parameter can be either Di gA, Di gB, Di gCor Di gD. For example, if H-bridge circuit is
connectedto 7 ) * of the CMC-S3,theDi g parameter isDi gC. If H-bridge is connected directly to
the PC, any choice of TDig would do. However, either DigC or DigD is recommended.

nDat a is 8-hit data (numbers from 0 to 255).

Example code:

D gQut Di gC, 202

Onthedigital output, the following bits will be switched on D1, D3, D6 in D7. 202 is binary written as
11001010, where DO is on the right, and D7 on the |eft. The data that was on the digital output before
the call is overwritten.

Sub BitQut (Dig As TDig, Dout As TDhout, BitState As TBitState)

Also aprocedure for the digital output, only that it influences only the logic level of one single bit, the
same hits do not change — they keep their level according the same as they hade before the call.

Di g can beeither Di gA, Di gB, Di gCali Di gD (setheDi gQut procedure).

Bi t isamark of the bit which is addressed: DoO, Dol,... to Do7.

Bi t St at e marked with Bi t On setsthebit to level 1 whileBi t OF f setsitto O.

Example code:

BitQut DigC, Do5, BitOn

turns bit Do5 on Dig C to logic level 1.

Sub DirQut(Dig As TDig, DoutA As TDout, DoutB As TDout, DirState As

TDi r St at e)

The procedure is a so related to the digital output. It influences the state of two bits, the rest of the bits
keep the previouslogic levels. It is designed to control DC and stepper motors, etc.

Di g iseither Di gA, Di gB, Di gCor Di gD (seeDi gQut).

Dout Aisthefirst of the two bits concerned, marked with DoO, Dol,... to Do7.

Dout B isthe second bit marked with DoO, Do1,... to Do7.

Di r St at e determines one of the three possiblevalues: Di r Pl us, Di rM nus andDi r O f .
DirPlus sets level 0toDout Aand 1toDout B (for example, aDC axiswould rotate
clockwise), Di r M nus sets1to Dout A and 0 to Dout B (the DC axis would rotate anticl ockwise)
and Di r O f setsboth bitsto O (the axis does not rotate).

Example code:

DirQut DigC, Do4, Do5, DirPlus

sets bit Do5 to 1, Do4 to 0 and does not change the levels of other bits.

Function Digln(Dig As TDig) As |nteger

The function to apply the 4-bit digital input.

Di g iseither Di gA, Di gB, Di gCor Di gD (see Di gQut ).

It returns a 4-bit decimal number from 0 do 15.

Example code:

nX = Di gl n(Di gO)

The variable nX gets the value read from the figital input, port DigC. For example, if the bit Di2 ic
connected to +5V, the nX would be 4.

Function BitIn(Dig As Thig, Din As TDin) As TBitState
The function returns the level of chosen bit at the 4-bit digital input.



Di giseither Di gA, Di gB, Di gCadi Di gD.
Bi t indicates which of the four bitsis verified (DiO to Di3).
The function returns the logic level of the chosen bit which canbe either Bit OnorBi t OF f .
Example code:
If BitIn(DigC, Dil) = BitOn Then
Label 1. Caption = "ON'
El se
Label 1. Caption = "OFF"
End If
The codewrites2 5 if bit Dil on Dig Cislogic 1 and 2 99: if itisO.

Sub AnQutl (Vout As TVout, nData As I|nteger)

The procedure for analogue output makes sense only for the CM C-S3 system since the H-bridge does
not support anal ogue output.

Vout isoneof thetwo channels, either- % or- % .

nDat a isinteger value from 0 do 255. Thevoltageon- % islinearly dependent to the number
within theinterval from0to 5V, while for Vout2 it is between -9.8V and +9.8 V.

Example code:

AnCQut | Vout 1, 100

Anout | Vout 2, 100

would generate 1.96 V (=100*5V/255) at Voutl, while Vout2 would be-2.11 V
(=-9.8+100*19.6/255).

Sub AnQut (Vout As TVout, dbVolt As Doubl e)

The procedure also makes sense only for the CMC-S3 system.

dbVol t isvoltage represented as areal number. Thevaluefor - % can bebetweenOto 5V, and
for Vout2 between -9.8 V and +9.8 V.

Example code:

AnCQut Vout1l,2.5

Anout Vout 2,-3.5

generates about 2.5V at Voutl and about -3.5 V at Vout2. Note that certain tolerance needs to be
tolerated due to DA resolution and limited ana ogue accuracy.

Function Anlnl(Vin as TVin) As Integer

The function for analogue input can be used only with the CMC-S3, since the H-bridge system does
not support the analogue input.

Vi n istheinput channel marked with Vi n0 to Vi n7.

The function returns an integer value from 0 to 4095, since the CMC-S3 has 12-bit analogue to digital
converter. The obtained number is linearly dependent on the input voltage. The range of channels
VinOto Vin5isfrom 0to 5V, the channesVin6 and Vin7 therangeis-9.8V to +9.8 V.

Example code:

nX1l = Aninl (Vin0)

nX2 = Anlnl (Vino6)

say that the input voltage on channel VinO would be 1,520 V, the nX1 ideal value would be 1245
(=1.520V * 4095/5V). With -3,50 V on channel Vin6, the nX2 ideal value would be 1316 (=(-
3.50V+9.8V)*4095/19.6V). Note that the accuracy of channels Vin6 and Vin7 isnot that good asit is
at therest of the channels.

Function Anln(Vin as TVin) As Double

The function works with the CMC-S3 system.

Vi n istheinput channel marked with Vi n0 to Vi n7.

The function returns the voltage as real number. At VinO to Vin5 the value can be between 0 to 5V,
channels Vin6 and Vin7 return from -9.8V t0+9.8V.

Example code:



dbX1 = Ani n(Vin0)
dbX2 = Anl n(Vin6)
dbX1 isarea number representing the voltage at VinO, while db X2 at Vin6.

Function Anln8bitl(Vin as TVin) As Integer

The function works with the CMC-S3 system.

Vi n istheinput channel marked with Vi n0 to Vi n7.

The function returns an integer value from 0 do 255, since the CMC-S3 a so has 8-bit anal ogue to
digital converter which isfaster asthe 12-bit. The number obtained islinearly dependent to the input
voltage. The range of channels Vin0 to Vin5isfrom 0to 5V, and for Vin6 and Vin7 it isfrom -9.8V
and +9.8V.

Example code:

nX1l = Anin8bitl (Vin0)

nX2 = Anln8bitl (Vin6)

Say that input voltage at VinO would be 1,520 V, the nX1 ideal value would be 78 (=1,520V *
255/5V). At -3.50 V at Vin6, the nX2 would be 82 (=(-3.50V +9.8V)* 255/19,6V).

Function Anln8bit(Vin as TVin) As Double

The function works with the CMC-S3 system.

Vi n istheinput channel marked with Vi n0 to Vi n7.

The function returns areal number for the input voltage and is based on faster 8-bit AD converter. The
range of channelsVinO to Vin5isfrom 0 to 5V, the channels Vin6 and Vin7 therangeis-9.8 V to
+9.8V.

Example code:

dbX1 = Anln8bit (Vin0)

dbX2 = Anln8bit (Vi n6)

dbX1 isarea number representing the voltage at VinO, while db X2 at Vin6.

Function Wait(snTine As Single) As Single

Function is not directly related to the 10 system. It is used to achieve wait operation with the
resolution between 8 to 16 milliseconds (ms).

snTi me isreal number in seconds.

The function returns actual time of waiting (what may not be of and interest at all).

Example code:

Label 1. Capti on = " START"

Wit (2.5)

Label 1. Caption = "FI Nl SH'

4; <=; iswritten for 2.5 seconds, then the label changesto 915 14 (

While the wait operation, the other events are till registered. Like a mouse click on some other button
for example.

Function Get CPUSpeed () As Doubl e

The function is apart of adynamic link library (dIl) named ; (= , which was devel oped
within the Delphi development environment (author S. Kocijancic). Its call isrequired before the rest
of the high resolution time related functions, namely Wi t s, Reset Ti e and Get Ti nme. The
CGet CPUSpeed procedureis evoked withinthel ni t | CePL, so it does not need to be explicitly
caledif I ni t | CePL was called while starting the application.

The function returns the frequency of the PC's processor (CPU) clock. It isarea number denoting the
frequency in MHz (megahertz).

Example code:

Label 1. Caption = Str(Get CPUSpeed) + " MHz"

writes the clock frequency in MHz.

Sub Waitns (dbWaitnms As Doubl e)



The procedureis apart of ; (= .
dbWai t s iswaiting time in mms (milliseconds).
Example code:
For nl =1 To 10
BitCQut DigC, Do6, BitOn
Waitnms 100
BitCQut DigC, Do6, BitOf
Waitnms 50
Next nl
Thefollowing is repeated ten times: bit Do6 is set to level 1 for 100 msand to level 0 for 50 ms.
A time resolution of the procedureisfew microseconds (rs). During the Wi t ns procedure, nothing
€l se can be registered by the PC, even the mouse cursor would "freeze'. It is recommended to use the
procedure for no longer than 100 ms.

Sub Reset Ti ne

The procedureis apart of ; (= . and is used in a combination with the ReadTi ne function.
The procedure resets the internal clock to O.

Example code:

Reset Ti me

Function ReadTine () as Double
The procedure isapart of ; (= and is used in a combination with the
Reset Ti me procedure. The function returnstime in seconds (areal number) sincethe last call of the
Reset Ti me procedure.
Example code:
Di m dbX(1000) As Doubl e
Reset Ti ne
For nl = 1 To 1000
dbX(nl) = Anl n(Vin0)
Next nl
Label 1. Capti on = Str(ReadTi ne)
Writes time in seconds needed to sample 1000 times from the analogue input.

Starting a new project

It isassumed that Visual Basicand- ./ 0/ programming library are installed on the PC. The
example that follows assumes that H-bridge circuit is connected directly to the PC's parallel port or it
isconnected tothe7 ) * of the CMC-S3 system.

Before starting a new project, one needs to know, what isthe path tothefile- ./ 0/ . Thefile
isrequired for programming 10 system. One possibility isto copy the file to a particular folder where
all projects will use the same file. The second choiceisto copy the- ./ 0/ filein the new
folder created specialy for the new project. In the following example the second choice is assumed.
Say that anew folder named | OPr vi iscreated ondrive*:. Thencopy-./ 0/ toit.
Runthen-. **8 andinthefirst diaogue box select the Newtab and chose St andar d EXE. It is
suggested to first savethe project9 > 4 0 ? ,browseforfolder120 and changethe
nameto | OPrvi . f r m Say that when asked for the second filename, thename| OPr vi . vbp is
given (do not change the extensions of the filenames). On the right sidethe Pr oj ect 1 appears.
Right clickon0o ? @o Aopens amenu, where one of theoptionsis< , witha
sub-option3 % .



Project - Projeckl

Project - Project]

a
-8 Project1 (I0Prvi.vbp) X
El% Forms - Set as Skark Lp
OO i B (IO Frm) Projectl Properties. ..
Sawe Projeckt
Remowve Project
'Tfj, Form
3 MDI Form _
e |
"éﬂ Class Module |7 Dockable
"iﬂ User Cankral Hide
"IEI Propetty Page
@ [ser Bacunment
Add Activer Designer #
&dd File. ..
In the new dia ogue window thereisatab 8 ) : look then for thefile- ./ 0/ . This

includes CMC-S3 and H-bridge programming librariesinto the new project.

Add Module e |

Mew  Existing |

Laak i I['ﬂ CHC j ] = Ef-

File name:  |[vBLibePL bas Open |
Files of bype: IBasiu: Files [* baz] j Cancel |
Help |

[ Don't show thiz dialog in the future

A double mouse-click anywhere on For mlL opens the VB code editor where the frame for a procedure
isaready prepared. IN theline between Pri vat e Sub Form Load() and End Sub type

I nitl CePL:

Private Sub Form Load()

I nitl CePL

End Sub

On the | ft side of the form find * .% ,clickonitfirstand thenon 9 press and hold
left mouse button (do not release it immediately) to create a rectangular, then release the mouse
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button. A button with a caption * was created on the Forml. In the same way create
another button *

Double click on * button and type:

Private Sub Comandl_C i ck()

DigQut DigC 15

End Sub

Returnto 9 object (mouse click or 4( 19; 9 ) and repeat the procedure for Cormand?2, but
typingsay Di gOut Di gC, 15*16 instead.

Private Sub Comand2_C i ck()

D gQut DigC, 15*16

End Sub
Compiletheproject (=% > 4 or 9 ) and test it. When clicking to * : thefirst four
LEDs are turned on, when * , the last four.

Save again what was done (4 0o ? )

Using the VB programming libraries in Excel

The Microsoft Office applications support macros which can invoke the Visual Basic code. As such,
the spreadsheet application Excel isthe most suitable M S Office application to input and output data
through the CMC-S3 system, while possibilities for the H-bridge are somehow limited.

After ingtalingthe- ./ 0/ programming libraries, thereis Excel file named

./l 0/8 inthetarget folder Before opening it, one needsto be sure that the security
level for macrosin Excel isnot setto( ) , it needsto beat least 3 . Before opening thefile
./l 0/8 , adialogue box appears asking you if you are sure you want to enable macros.

Since you can be sure that this file does not contain viruses, you are safe to open it enabling macros.
The example Excel application assumes to indicate its operation in the following cases:
The CMC-S3 system is connected to the PC, variable analogue signa is connected to Vin0
channel (say a sensor plugged to CO) and H-bridge is connected to Dig C
Only the CMC-S3 system is connected to the PC, variable analogue signd is connected to
VinO channel (say a sensor plugged to CO)
Only H-bridge system is connected directly to the PC
After opening the Excel - 0/8 : the worksheet displays an empty chart with the
button 1 aboveit. C|ICk to the button and aform with three buttons shows up. Click 4
) button. If having the CMC-S3 system and the input signal connected to Vin0, the chart
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should display atime dependent curve. If there is H-bridge connected to the CMC-S3 or directly to the
PC, thefirst three LEDs should be turned on while the fifth LED should blink during sampling period.
An example computer screen after sampling period is shown on the figure below.

F'_Z. ¥BLibePLExample.xls

Initialise | Sampling time: 0,3 zec

time  |voltage .
0 19092 . Sampling commai x|
0,3 19092 E
06 11267 459 Start sampling |
09 04529 41 -t
12 04785 e VA : .
15 07556 = / '\ | Stop sampling I
1.8 08538 = 373
2108119 | S 55 ] ,/ \
24 059949 %' e / =, Clear sampled data |
=] 2 3

27 10352 1
31,1035 15 r\ f‘*"ﬂf

33 11853 14 el
36 12731 ]
39 1416 05 3 W
42 14893 ol , : :
45 15357
48 15804 0 2 4 a3 g 10 12
51 165748 time[sec]
5417023
a7 18293
6 18298 [This example Excel application assumes to indicate its operation in the following cases:
63 108262 o The CMC-53 system is connected to the PC, variable analogue signal iz connected to
66 19763 Vin0 channel (say a sensor plugged to C0) and H-bridge iz connected to Dig C
B9 =203 ®  Cnly the CWC-33 system 15 connected to the PC, variable analogue signal 15 connected
Ly oL1al to Winl channel {say a sensor plugged to C0)
7.5 22693 . . .
78 24219 o Only H-bridge system is connected directly to the PC

81 254 [<lick tothe Initialise button and a form with three buttons shows up. Click Start

8:4 2:7051 sampling button on it If having the CWC-33 system and the input signal connected to Vin0,

87 2813 fhe chart should display atime dependent curve. If there is H-bridge connected to the CIMC-53
9 28919 for directly to the PC, the first three LED s shouldbe turned on while the fifth LED should blink

93 32312 |dunng sampling period.

96 35333

a0 | O | I (O | Gl | D (P B R B B B BRI P D — | 2| a3 ) a] )

To make further analyses within the Excel, close the form first.
To design new applications, one needs to become familiar with the Excel, with the Visua Basic as
well as how to implement Visua Basic macrosin Excel.

ComLab project

The ComLab is an acronym for the EU project Computerised laboratory in science and technol ogy
teaching. It was running between 2001 and 2004 under the EU Leonardo daVinci Il programme. After
the project lifetime, the national and internationa activities of the project partnership are still very
dynamic.
Visit ComLab website at http://e-prolab.com/comlab/ to look for the updated versions of the
programming libraries and to see other products of the project:
0 4 isafreesuite of smulations designed for teaching science, mostly physics
0 / ,isafreesoftwarefor the CMC-S3, for the H-bridge there are testing option and it supports
the digital I/0 functionsfor the course Introduction to data acquisition and control
* % include short text, photos, video clips, typical experimental results, some of the
courses incorporate simulations and/or teacher's guide.
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