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Functional generatorcontrolledby computer
network

RumenIv. Arnaudov1 andIvo N. Dochev2

Abstract—This paper presentsa functional generator controlled by com-
puter networks. We describe a computer-systemarchitecture, a block di-
agram of generator and algorithms. The remote control is realized by
computer networks and using the TCP/IP protocols. For that purposeis
used "Customer-Server" architecture. The software algorithms is based
on Linux operating system,Apacheweb server, MySql database,HTML
and PHP languages.
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I . INTRODUCTION

Someof methods for control and automaticdiagnostic of
electronicsystemsrequiredifferentcalibrationsignals[1], [2],
[9], [10]. Thisproblemis successfullysolvedbyusingthefunc-
tional generators.Thesegenerators produce signalswith cali-
brationparameters. Someof themare: waveform, frequency,
amplitude andphase.

Theremotecontrol andautomaticdiagnosticrequirecommu-
nicationareato be build. An opportunity is the existing com-
puternetworksto beused.Thisenablesrealizing remotecontrol
andautomatic diagnosticwithout building new communication
networks. Internet connectspoints from all over theworld. We
mayusethis property for carrying outourplan.

The functional generator, controlled by computer network,
canbeutilized for:

- remote control in industry;
- remote control in scientificresearch;
- distancelearningeducation.
Someadvantagesof the functional generator controlled by

computernetwork are:
- it is not necessarythe setupof the systemto be changed

whendifferentobjectsarecontrolled;
- low cost.

I I . COMPUTER SYSTEM ARCHITECTURE

The computer-systemarchitecture of functional generator
controlled by computer network is representedon Fig. 1.
Thesystemincludesusers,Internet, local areanetwork (LAN),
server, database(DB), functional generator board (FG), data
acquisitionboard (DAB), the analyzedobject and interfaces
(RS232).
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Fig. 1. Computer-systemarchitecture of functional generator controlled by
computer network.

Communicationsbetween"usersand Internet", "usersand
local area network", "Internet and Server", "local area net-
work" are basedon TCP/IP protocols. Communicationsbe-
tween"server and dataacquisitionboard", "server and func-
tional generator board" are basedon standardserial protocol
"RS232". The world wide web server is basedon linux op-
eratingsystemandApache web server [17]. The softwareon
the server includes: HTML, PHP, C and MySql [14], [16],
[18], [19]. The HTML languageutilizes building web pages.
The PHP languageutilizes real-timedataprocessing. The C
languageutilizes datatransmissionfrom server to serialports
"RS232". TheMySql databaseutilizessaving endreadingcon-
trol data. The usersneedInternet browsersoftware. Someof
them are: Netscapecommunicator, Internet explorer, Opera,
KonquerorwebbrowserandMozilla. An exampleof thelog-in
webpageis representedon Fig. 2. An exampleof log-in web
monitoring of thegeneratedsignalwith paremeters: sinusoidal
waveform,phase=00, Uout

� 1V and fout
� 0 � 5Hz is represented

onFig. 3.



Fig. 2. An example of thelog-in webpage.

Fig. 3. An exampleof web monitoring of the generated signal. Paremeters:
sinusoidalwaveform,phase=00, Uout

� 1V and fout
� 0 � 5Hz

I I I . COMPUTER-SYSTEM ALGORITHM

The algorithm, which describesthe processesin the com-
putersystem,is representedon Fig. 4. It includesregistration
andcontrol process. The systemstartswith connection to the
server. After legally registration the operator choosesthe sig-
nal type.Thesignaltypesareasfollows: sinusoidalwaveform,
pulswaveform, sawtoothwaveform, trianglewaveform, square
waveform or directdigital synthesis.Thenext stepis selection
of thesignalscalibration parameters.Someof themare:wave-
form, frequency, amplitude,phaseandduty-cycle.Thesoftware
programmakesdataprocessingof theselectedparametersand
transmitsthem to the serial interfaces(RS232-1). The algo-
rithm finisheswith two options. Thefirst optionis theprogram
returns to themainmenu, so that,making a new choice of the
signal type to be possible. The secondoption is the program
goesto theend.

IV. FUNCTIONAL GENERATOR BOARD - BLOCK DIAGRAM

Thefunctional generatorboardis representedonFig. 5. The
board consists of the following functional elements: micro-
controller (µC), digital-to-analogconverters(DAC), readonly
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Fig. 4. Computer-system algorithm of functional generatorcontrolled by com-
puternetwork.

memory (ROM), voltagecontroloscillator, (VCO) directdigital
synthesizer (DDS), analogmultiplexer (MUX), amplifier (A),
andprogrammableattenuator(PA).

The microcontroller receives the data from serial interface
(RS232-1) and performs codesto the digital-to-analog con-
verters,voltagecontrol oscillator, analogmultiplexer andpro-
grammableattenuator. Thesecodesdefinethe work modeof
thefunctional generator. Thedigital-to-analogconverterstrans-
form the digital codesto analogsignals. The analog signals
from DAC1 to DAC3 aresuppliedto thevoltagecontrolled os-
cillatorandto thelow-passfilter. Thevoltagecontrolledoscilla-
tor is a high-frequency, precisionfunction generator producing
accurate, high-frequency sinusoidal,pulse,sawtooth, triangle



DAC1

uC

DAC2

DAC3

V
C
O

DAC4

LPF

MUX

ROM

A

AT

D
D
S

RS232

OUT

Waveform

1

2

3

1-frequency
2-phase
3-duty-cycle

Fig. 5. Block diagram of thefunctionalgenerator board.

andsquarewaveforms. The waveforms may be chosen,using
digital code,producedfrom themicrocontroller. Thefrequency,
phaseandduty-cyclearecontrolledby meansof analogsignals.

The direct digital synthesizer (DDS) includes microcon-
troller, digital-to-analogconverter(DAC4)anda low-passfilter
(LPF)(Fig. 5). It canbeutilizedfor generatingalow-frequency,
superlow-frequency andDC signals.Thewaveform, frequency
andphaseof theoutputsignalaredefinedby meansof theinput
codesequence.

Theanalogmultiplexer selectsoneof two input signals.The
selectedsignalis amplifiedby meansof theamplifier. Theam-
plified signal is attenuatedby meansof the programmable at-
tenuator. The amplitude of the output signalis definedby the
attenuationconstant.

V. FUNCTIONAL GENERATOR BOARD - ALGORITHM

The algorithm, which describesthe processesin the func-
tionalgenerator boardis representedonFig. 6 Thesystemstarts
with initializationof theregistersandwith thedeterminationof
theconstantvalues.After theinitial settingthemicrocontroller
receivesthedatafrom serialinterface(RS232-1) andproduces
codes for thework mode. Themodesareasfollows:

- generatinga signalfrom thevoltagecontrol oscillator.
- generatinga signalfrom directdigital synthesizer.
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Fig. 6. Algorithmof thefunctional generatorboard.

Theparameters:waveform, frequency, phase,dutycycle,am-
plitude of the signals,generatedby meansof the voltagecon-
trolled oscillator, maybecontrolled. Thewaveform is defined
by binary digital code. The frequency, phaseandduty cycle
aredefinedby meansof analogsignals,transformedin digital
codes.



The parameters: waveform, frequency, phase,amplitudeof
thesignals,generatedby meansof thedirectdigital synthesizer,
may be controlled. All of themaredefinedby meansof code
sequence, producedfrom themicrocontroller.

Theamplitude of theoutput signalis definedby theattenua-
tion constant. Theattenuation constantis definedby meansof a
binarydigital code,producedfrom themicrocontroller.

Thealgorithmfinisheswith two options. Thefirst option is
theprogramwaitsthereceiving of new data.Thesecondoption
is endof theprogram.

VI. CONCLUSIONS

In this paper, we have presenteda functional generator, con-
trolled by computer network. We describeda computer-system
architecture,a block diagram of generator andalgorithms. The
remotecontrol is realizedby meansof computer networks.
The software algorithms are basedon Linux operating sys-
tem,Apachewebserver, MySql database,HTML andPHPlan-
guages,whicharefreeof charge.

The proposedfunctional generatorcontrolled by computer
network maybeusedfor:

- remote control in industry;
- remote control in scientificresearch;
- remote automatic diagnosticsof electronicsystems;
- distancelearningeducation.
The advantagesof the functional generator, controlled by

computernetwork, are:
- it is not necessarythe setupof the systemto be changed,

whendifferentobjectsarecontrolled;
- low cost;
- real-time dataprocessing;
- the browsing technologies enableasynchronous distance

learningeducation with realactivesystemsanddevices.
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