netelab

Hardware platform for educational research
laboratory works on physics, electrotechinic
and electronics related disciplines




Application

B Efficient studying of natural sciences by schoolboys, students of secondary and high
technical schools is impossible without experimental laboratory works and individual
researches.

B Equipment set NETELAB is designed to provide studying of various physical phenomena,
characteristics and behavior of electronic circuits and schemes, and to give basics and
grow a skills in practical work with modern measurement equipment. Set includes one or
some individual workplaces.

M Each workplace consist of instrumental unit (includes 2 PSUs, 2 signal generators, digital
voltemeters, phasemeter, digital oscilloscope and curve-tracer) and measurement unit
(allows to assembly various electrical and electronic schemes).

Essential features

— universality - generic set provides studying of basic dicsciplines, such as "Electricity
and magnetism”, “Electronic engineering fundamentals”, “Electrical machines”,

“Semiconductor devices”, “Electronics fundamentals”, “Logical elements and devices
of computers”,and special disciplines.

— mobility - compact size and low weight of NETELAB workplace set, replacing a set of
discrete measurement devices, allows quickly adopt training laboratory for required
purposes.

— realism - Controls and results displaying are conform to ergonomics of modern
measurementequipment;

— informativity - simultaneously displayed characteristics set for altered conditions let
studentsto deeply understand essence of seen processes and effects;

— interactivity - instructor has an opportunity to remotely evaluate each student's
activity and to make correctivesinto processifnecessary;

- two operation modes - may operate as stand-alone unit or being integrated into local
network;

— Automatic measuring and plotting of amplitude-frequency and phase-frequency
characteristics

B Operational mode of NETELAb by default is autonomous. Provided a functionality for
equipment control and data transfer through LAN, which allows a teacher to monitor
student’s activity and work progress.




Equipment set

B NETELAB equipmentset consist ofinstrumentaland measurement units

B Instrumental unit contains displaying devices and controls for DC voltage supplies (E1 u E2),
pulse (G1) and sine-wave (G2) signal generators, voltmeters (A u B), phasemeter and digital
oscilloscope/curve-tracer.
Measurement unit contains connector to plug-in voltage sources, generators and measurement
tools to studying electrical circuit. Replaceable assembly plate contains all electrical
components required for electrical circuit assembly. For electronic component’s nodes and
power supplies, generators and measurement tools interconnection the flexible patch cords are

used.
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NETELAB's features:

- rugged design of operator controls;

— possibility to limit signal parameter’s ranges and certain devices blocking to prevent
equipment damage if laboratory work is carried by newbies

— complexing of measurement and generating tools to provide operation of NETELAB as
multifunctional curve-tracer allowing to demonstrate experimental characteristics curves
Ug(f), Ugn(Ug), Ug(is) to intensify studying process of frequency response, resonance
phenomena, nonlinear elements characteristics and various circuit, containing nonlinear
elements.

— resultsdeminstration on common presentation display equipment (optional)

— resulting oscillogram images transfer through wireless network (optional)




Characteristics

H DC voltage offset supply
Output voltage adjustment range, V
Output impedance, Ohm
Max output current, A
Current value limiting control

M DC voltage power supply
Output voltage adjustment range, V
Output impedance , Ohm
Max output current, A
Current value limiting control

M Sine-wave signal generator
Operating frequency range, kHz
Signal amplitude, V
Output impedance, Ohm
Max output current, A
Current value limiting control

M Pulse generator
Pulse repetition interval, ms
Pulse duration, ms
Pulse amplitude, V
Output impedance, Ohm
Max output current, A
Current value limiting control

M Voltmeters A and B
Measured voltages range, V
Input impedance, Mohm

B Phasemeter
Operating frequency range, kHz
Accuracy, deg., not worse
Sign indication

M Oscilloscope and curve-tracer
Channels
Screen resolution, pixels
Vertical graduating mark, V
Horizontal graduating mark, s

0.1
0.1
yes

+1...49
0.1
0.1
yes

0.100...99.9
0.05...5.0
0.1
0.3
yes

0.200 ... 999.0
0.100 ... 9.980
0.05...5.0
0.1
0.3
yes

0.1...100

0.010... 100
1
yes

2

320 x 240
10,5, 2.5 ... 0.025, 0.01
0.5,0.25,0.1 ... 10x10°




New functionality

B Essential new features - automatic measuring and plotting of amplitude-frequency and phase-
frequency characteristics - allows to significantly increase student’s practical skill thanks to
training process intensification and vivid demonstration of scheme’s elements parameters
(variable resistance, inductance and capacity) influence on resulting amplitude-frequency and
phase-frequency characteristics. This features allowed to enhance effectiveness of studying
resonance phenomena and frequency response of electrical circuits.
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Significant variations of Q factor is caused by minor variations of resonant frequency in series
oscillatory circuit with L-C and 2L-C/2 elements respectively

Images from oscilloscope screen in frequency analysis process of R-L circuit for different R values
in frequency range 0,1 ... 100,0 kHz




Procedural guidelines

B To provide integration of NETELAB functionality in generic training course «Theoretical
basics of electronic engineering» the procedural guidelines for laboratory works were
developed.

Laboratory work
«Acquiring a skill in digital measurement tools operation»
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Procedural guidelines

Laboratory work
«Researches of frequency response of electrical curcuits»
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Procedural guidelines

Laboratory work
«Researches of resonance phenomena in linear electric circuits»
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Procedural guidelines

Laboratory work

«Transient processes in linear electrical circuits»
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Aprobation

W Academic department
«Theoretical basics of electronic engineering»
Bauman Moscow State Techical University

M ChipExpo
Moscow, 1-3 november 1-3, 2011

B 11th All-Russian forum
«Educational media-2009»,
Moscow, 29 september - 2 october, 2009

W 12th All-Russian forum
«Educational media-2010»,
Moscow, 28 september - 1 october, 2010

B Annual magazine «Everything for education», 2011

B 2-nd Conference Education,
Research and Development
September, 2011, Sunny Beach, Bulgaria.

B 14th International Exposition «High technologies of
XXI centuryy,
Moscow, 24-26 april, 2013
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