Thoughts on Cost Effective
Electronics Labs in UAE Universities
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THE PROBLEM

The constantvolution of electrical/computer engineering curriculums

made the problem of utilizing and integrating lab equipments a major
concern. Lab equipmentsannot be repeatedly replaced or updatdde to
their costs, lab space and personnel training.

Basic/general electronics courses are bemgved down to
freshman/sophomordevel, which imposed loading on students

A There is also the compatibility concern of lab equipments usage among UAE
universities.

Objectives and outcomazeed to be continuously observed.

LAB EQUIPMENTS INTEGRATION/UTILIZATION
LAB LOADING

COMPATIBILITY

OBJECTIVES/OUTCOMES
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NEEDS

Lab work needs to be complement and not
supplement to theory. Basic examples:

— | TTL H=5V
V - Unconnected

CIRCUIT ANALYSIS LOGIC DESIGN



Experiments should be conducted in a manner fc
be a handson experience with actual industry
standard:

A Componentsot virtual
AEquipmentS'storage oscilloscopes/logic probes

ASOftware;Iatest versions of Multisim, Matlab,
LabVIEW, etc.
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Experiments require designing from an engineering specification, utilizing
traditional approaches of complete simulated PSPICE, Hieadling of
circuit, testing circuit performance, compared to specifications, prototyping

and writing technical reports.

VINDUSTRSTANDARD
COMPONENTS/EQUIPMENTS/SOFTWARE

V DESIGN/SIMULATION/BREADBOARDING/
TESTING/DEBUGING/PROTOTYPING/REPOR’

These needs may vary according to university scope, type and orientation

V NEEDS VARIATION
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EXPERIENCES

A As per MOH, labs as=gregated between young men and women
which means that lab space and equipments need to be doy
this will retain flexibility in running lab sessions and their titaeles.

This Is not needed In affiliated university campuses operating in t
UAE.

A In order to enhance labs, some of the governmental universities
Institutes alreadyoffer module lab coursg®ither to complement or
supplement theory sessions.

A Ever sinc€000, many institutions realized the need to equip their
labs withhightech software run practical setupand have implantec
them. Unfortunately, this implementation was according to marke

avallability and market possibilities, and not to future needs and |
total objectives.
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A Eventuallyseveral types of electronics labhave to be equippec
to deal with heavy current, light current, software/simulation,
digital and analog electronics. Private universities, this is an
extra burden to achieveexamples..

A In places, wherepecific orientatiorof electrical and electronic
education is targeted; highly specialized labs are equipped.
Examples..

w Inhighly reputed instituteslabs are hosted by numerous
specialized courses oriented for advanced sciences and
Inventions.Examples..
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experlences
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x SEGREGATION

x GOVERNMENTAL/PRIVATE TYPE
x MARKET/FOREIGN EXPERIENCE
x SOFTWARE RUN SETUP

x MANY DIFFERENT LABS

x SPECIALIZED INSTITUTES

x HIGHLY SCIENTIFIC/RESEARCH
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NEEDS + EXPERIENCES=
THE LAB MODEL

PCbased data acquisition workstation using a
combination of hardware, software, and a
computer to automate measurements and
make data available for analysis
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4/3/2008

University College of Maryland Electronics Lab

UL

Lab Stations: PC interfaced Logic Analyzer Probes,
Oscilloscope, Simulation, trainers, software

Electronics Labs
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NI ELVIS

Educational Laboratory Virtual

Instrumentation Suite

Apart from simulation with Multisim, students can :
1. Easily compare simulations and measurements

2. Drive simulations with realorld measurement data
3. Verify results using simulation from Multisim VI

4. Analyze data with labVIEW

5. Synthesize practical designs with labVIEW tools
6. Connect, breadboard, prototype and write report




Multl Courses Platform

Circuits I, Il

Devices I, Il

Analog IC

Digital IC

IC Applications
Projects I, II, Il

Logic Design and DSD
Power Electronics
Measurements I, 1i

10. Communication Theory
11. Communication Systems, DDC, Communication Electronics, etc.
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Communication Lab Syllabus

a0 17 { ¢ gSAQONB O2y RdL
accommodate communication lab syllabus
using a single standa@b X36¢ platform of
ELVIS



Hardware platform for prototyping, design,
testing, measurement, and data analysis

Curriculum
THEOR' [NUNSINSN  SIMULATION Product

: . HARDWARE LAl
integration
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FUNDING

A In order to facilitate highly advanced induswyiented and
following traditional engineering procedures, lab sessions
may run onPC based workstations, thus financial/physical
space and technical legitimacy limitations are fulfilled

A The new trend in electronics labs is to useulated
Instrumentation and analysis, coupled with real
measurement With this arrangement, bulk, costly and
obsolete instruments are avoided, whereas analyzing tools
are provided with ease. It is to be noted that still some of
us are skeptical about the accuracy and true values
measured through this innovatiokxamples..
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A Continuous updating is unnecessaue to the
comprehensive structure of this system. Initial
iInvestment is highly justified as this system can be use
In parallel with the traditional trainers and equipments.

A Space is preserved, while the power of hands on
experience with actual industrstandard components,
equipments and software, as well as design challenge
capability is gainedexamples..

A Can be possessed by any electrical engineer.
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Less Initial invested costsA
1. One setup for more thaR0 courses
Less space
Noneedtogetridofoldsetupsht R t / Qa OFy &adAff
Integrated software, hardware, prototyping
Conformity, compatibility, reliability & availability
Incorporate other PC/CAD/simulation labs
7. Students & others can possess the system for prototyping purposes
Less running costsA
1. Minimum maintenance & outage time
Wiring & connections with ease
Analyzing power can be utilized by postgraduate students
Remote sessions can be conductétkamples..
Module lab session
Offer additional lab session courses
Student initial or internal training.
Off student consultation services
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CONCLUDING REMARKS

Implement software run setup workstation.

Integrate electronics labs objectives.

Units can be used in educational/research discipline.

Units can be compatible with private and public institutions.
Offer additional practical courses.

Organize module course system in which practical sessions are
run in series/parallel with theoretical sessions.

Offer a broad spectrum of transfer, career and continuing
education program, both osite and wekbased.

Predominate electronics engineering discipline!
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Thank you!



