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Low-cost electronic board improves electronics laboratory 
efficiency 

Sabin Ionel, Marlienc Dăneti' 

Absfracf - A low-cost electronic boHrd (Laborplat ine) 
coi inected (o a PC can be used to s imulate thc 
facilitics of a digital osci l loscopc, funct ion generator, 
voltnietcr etc. L'sing this board in order to achieve 
real signals from clectronic circuits, one can organize 
frontal and/or guided exper iments which improve 
eff iciency of electronics laboratory This can bc 
important in the context of a reduced teaching 
program for disciplines like ''F.lectric Circuits" or 
"Kundamentals of Electronics*'. 
Keywords: electronic board, electronics laboratory, 
frontal exper iments 

I IN I RODUCTION 

Thc basic idea in developing thc elcctronic board 
prescnied in this paper was lo ofTer a chcap 
solution, so thal sliidcnls iniercsted in electric and 
elecironic circuils can do their own cxpcrimcnls al 
home. as indi\ idual sUidy [ I ] . Mowevcr. a fulure 

reduced program according to ihe Bologna process 
determines an imperative eHlciencv improvemenl 
of aii teaching activities, including practicai 
training. In this paper the utilization of the 
electronic board in teaching electric and electronic 
circuits ihrough frontal experiments is suggcsted. 

II riIR I iLRCTRONIC B O A R D 

The electronic board presented in îlg.l was 
developed al ihe Univei^ity of Applied Sciences 
Karisnihe, Germany [IJ. [2J. I he size ol the board is 
160mm X iOOmm and it can be connecled for data 
transmission lo llie serial port of thc PC. The 
minimal requirements for the computer are; CPU 
freqiiency greater ihan 200MJ4z, tree memory more 
than 20MB. \ T CRT monitor or 15'̂  Notebook vviih 
1024 X 768 pixels, W mdovvs 95, 98, XP or NT. 

V\g 1 The electronic board (Laborplatinc) 

' f atuliaicM ilc niecironica ;ji Telccomunica|ii. Depanarncniul tieclronică Aplicaiă, 
Hd Pârvan Nr 2, 30022!̂  Timişoara, sabin ionel^/'ctc uit ro. niailcnc dancii aetc uu lo 
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'ig 2 A rcprcscnlation oTihc clccln^iiic b o a r j od ihc l̂ C iiioinici 

Ihc rcdiiccd pricc (!0(K:") ol ihc clcclnmic boi^nl 
iniplics cenain coiislrainis }-or cvample. Ihc sampling 
trcciijcncy ol îhc iwo inpul signals is onl\ 2 MII/ 
Ihis is, howcNLT. niorc (han onuugh tor c\iXTiincnl-S 

on hasic clcclric and cleciroiiic circuits Ihc i>uppl> 
\oliagcs lor thc clccironic lioarJ arc M2V (150n\A) 
and -12V (6()niA) I hc soflwarc tor ihe PC (writloi in 
ihc Hl^-Vl-i; languagc) as wcll as ihc laicsi updalc can 
bc dovvnloadcd trom intcniel [2], 

[II n i f : I M P i . I M F N r i - l ) DhVICi S 

Ihc clccironic board ilsclfcan dch\cr a dual Mippl> 
Noilagc lor ihc circuil inidcr c\jx:rinicnîalion: (O to 12) 
V and (-0 10 -12) V 

A I)C-vohniclcr can mcasure constant voliages 
in rangcs from 2V to 2()V A I.)C-ampnicter is also 
iniplcmcnlcd tor constant currenîs in rangcs (rom 
60mA to 2()()mA. 

Ihc iniplcmented timction generator (quai1/ 
controlicd PI I. synthesi/cr) dclivers. via HNC, 
iisual signals (/>nnis. rectanglc, triangle and posiiivc 
or negative ^av^looth) as well as customi/cd 
waxcforms (programmablc fiinction). 

CcilainI}. tiie most importiuit instrument 
iniplcmented on tlic electronic board is thc digital 
oscilloscopc Hie impedancc of the two Y2 inputs 
(\ia BNC) is INTUII3p}-' and the bcuiduidth tor each 
channci is 2MHz (-3dB). BotJi inputs have DC, GND 
and AC (tjme a)n.stajit 0.1 sec) facilities. One can ch(.x)se 
tlie scnsitivity in thc following steps: 10, 20, 50, 100, 
200, 500mV/linit and 1, 2, 5V/Unit. Important lunctions 
like cxtenial triggering (BNC outpul), FFl and signaJ 
avcraging are also provitlcd. Fig. 2 shows a 
representation ol the electronic l^oard on tJie PC monitor 

iV < ( ) \ I AL A M ) ( i l l D i a ) FXPI KIMi-NIS 

arca ncusork. CCmbining piohlcm s»>)sii)g (>pcLific 
seminar} ac l i \ i l \ ) ssilh PSpicc simulatiun and 
tVoniul cxjtcnmcnls iising thc clccironic board. one 
can as^urc bcltcr undcrslaiidiiig ol" ihc(>rclic and 
practiLiil issucs icgrirding electric and clccironic 
circuits. i'nis approach can aLCcIcrdic thc Icarning 
and sa \c tmic (iroups ol tvso or thrcc ^ludcnl^ 
guided b\ thc laborator) a.^si^iant m thcn work 
with the electronic board \mI1 alsii rca!i/c thc 
importancc of coc^pcration and tcamuork Ihe 
Tccdback tVom llic siudcnts i;̂  also Mnporlani, sincc 
the\ can raisc inicic^lin^ problems Our cxpcnencc 
shows ihal siudcnts arc hcltcr nioliwilcd to do 
sinuilation< aiid expcrmicnîs using thc PC a> main 
tool, than \\orkn]i: uilh sc\cral dillcrcnl mcasunna 
insirumcjits Ccrlaml). thc tronlal and guided 
experimenls undcr ihc control of thc laboralorv 
assistanl must be conimucd wilh mdi\idual 
assessmcnls and hands-iMi excrciscs descloped b> 
the siudcnts in thcn own frec Iiiik^ 

V CONCI CSIONS 

i h c prcscnted clcclrf)n!c bi»ard r̂  a clicap and 
suitabic solution lor cxpcrimcni-bascd Icachmg and 
learning o r e l / i l r i c and clccironic n n ini^ ll can bc 
utili/ed noi onl\ lor iiKii\ idnal sîud}. bul also in 
organi/cd lab»>ralor\ and cla^srooni actiMiics 
l 'specialls. tVonial and guidi'd cxpciimcni.s ba^cd 
on this clccironic board can imprinc tcaching 
elTicicnc), in comparison vvjth classical laboralory 
training uiili/ing expensivc mca.surmg instrunKMils. 

R 1 F f . K I N C F 

l l j K kol,lii/, -Nen- 1 jhoiplannc' //i •//,.-r.;;/,.; 
;v Llh'-yj},^, \'r /A 
j2|hnp \v\s\s ll̂ crii Ol kiiiîsmhr (!c.l.»l)<»ipl»:ii,c 

l-rontal experimenls can be easily carried on i f t h e 
computers in laboratoiy are connected in a local 
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A web-based teaching tool for laboratory classes 
Dan Stoiciu, Ciprian Dughir^ 

Abstract - The papcr presents a solutioo that the 
authors have used for implementing a \irtual laboratory 
to allow students to conduct an experiment from a 
remote PC, as part of an e-learning process. 
Kcywords: web-based teaching tool, e-learning, virtual 
laboratory. 

1. INTRODUCTION 

With the rapid growth of Internet and number of PC 
users, web-based tools for teaching purposes become 
more and more present in teaching activities [1], [2], 
[3]. The paper presents an application that can be run 
from a remote PC by a student such as to conduct an 
experiment from a remote location, without the need 
of a physical presence in the classroom. The 
application is intended to allow each student of a 
group of students to individualiy conduct the 
experiment, as part of the implementation of an 
e-leaming process. 

II. DESCRIPTION OF THE APPLICATION 

One important part of an e-leaming system is the one 
that plans the execution of the experiment by the 
student(s). A reliable system is therefbre needed. This 
system should also be able to monitor the execution 
such as no interference or overlapping between 
severa) users occur. The application that has been 
developed consists of two parts: the practicai 
experiment and the planning and handling part. The 
experiment chosen to be conducted is the automated 
calibration of a digital voUmeter [4]. The system that 
has been developed for this goal consists of a PC, a 
programmable power supply, the DVM to be 
calibrated and a high accuracy voltmeter (fig. 1). 

" J D V M (standard) 

Fig.l. System schematics. 

The power supply and the high accuracy voltmeter are 
connected to the PC via the IEEE 488 parallel 
interface. For the DVM to be calibrated a 4V2 digit 
Voltcraft 4650 CR with built-in RS 232 serial 
interface was considered. An application (or virtual 
instrument - VI) has been developed in order to 
control all the devices and to accomplish the required 
tasks. The inputs of this VI are: the voltage range of 
the DVM to be calibrated, its number of digits, the 
formula given in its specification for calculating the 
maximum permissible error, the number of points 
(voltage values) and the number of times the 
measurements should be repeated at each point in 
order to obtain an averaged result. The tasks to be 
accomplished by the system are described in the 
follovving: 
Step 1 - The VI calculates the first voltage value and 
sends it to the programmable power supply. 
Step 2 - After a convenient delay the readings of the 
two voltmeters are sent to the PC. Step 2 is repeated 
the required number of times, and the readings are 
averaged. The averaged results are output in a table, 
and the error is calculated and compared to the 
maximum permissible error. Steps 1 and 2 are 
repeated for the required number of points. In the end, 
the operator sees a table with the averaged readings of 
the two voltmeters, the actual error and the maximum 
permissible error. Additionally, an array of LEDs 
indicates whether and at which point the error exceeds 
the limit. The front panel of the VI is shown in flg. 2. 

Fig. 2. From panel of the VI. 
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The planning and handling part of the application has 
been developed in HTML and PHP, and the data base 
for the data about the users has been implemented in 
MySQL. When the user accesses the e-leaming site, a 
window appears and asks the user for identification 
(fig. 3). 

: ^ PCKMM Igok (i* 
Pagina de identificare 

Fig. 3. Identification page. 

If the user is not yet in tlie data base he or she can 
create a personal account. The following data must be 
filled in: the name of the user, a name for the new 
account, and a password that has to be reentered (fig. 
4). 

Creare cont 

VA t-O .-ompir'tati toatD cArpr-»rilri 

Oî'crMjiTto 
'jti|lz«ror 

Paroia 
Cĉ rirfTUWfe paroli 

_ / b u ^ — • 

Fig. 4. Page for creating a new account. 

The program checks the data and provides a dialog 
with the user (user name too short, improper password 
or non identical passwords). Once the account 
created, the user is redirected to the identification 
page. After being identified, the user is shown a page 
where he or she can choose a time frame for running 
the experiment (fig. 5). The time required for the 
experiment does not normally exceed 20 minutes. 
Therefore, in the application, 30-minute time slots 
have been provided. 
In the selected time frame the user can access the 
e-leaming site where the page in fig. 6 will be 
displayed. The user can choose to be connected to the 
virtual laboratory, where the front panel of the VI 
shown in fig. 2 will be displayed. 
The user can remotely launch the application and after 
running it the front panel of the VI on the remote PC 
changes its appearance and provides the user the 
results of the experiment. The user can easily prinţ a 
report with these results. He or she can also submit to 

the professor, by e-mail, a completc report conccming 
the experiment carried out. 

;[3ioe viti ver t pe weo LearniPr; a D«partamerii_i:u( -Se Mosur«r' 
j SI E e-.troi .ca Oprica vy sa va actt»pti'ic<si( 
3 

Nv.imo utili-otor we-iru E 

Daco no tveti un cont la noi Ct3£âU ;yD.UD.fiDnUJO.Ul 
.. , ; "i 

a ""̂ ei" w T i g # r B* 
R e z e r v ă r i 

Bin« a i v « n i t I o n « « c u Cr Ic t Ian I 

iti UI. ir l»iivAl . f -.tr 
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Fig. 5, Time frame reservation page. 
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Fig. 6. Page for connecting to the virtual laboratory. 

III. CONCLUSION 

The paper illustrates a way in which the Intemet is 
used to implement an e-leaming procedure. It offers 
the advantage of a relative flexibility by oflering the 
students a vvide choice of time frames for conducting 
the experiment. The drawback, as for all virtual reality 
issues, is the loss of practicai feeling (the students do 
not have a touch and feel of the real instruments and 
of the experimental setup). 
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