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NEPIrPA®H

2KOTTOg

O KUpI0G OTOXOG TOU POBAPOTOG €ival N EE0IKEIWON TWV QOITNTWV PE TRV TEXVOAOYia
Twv aiconTipwy. EIBIkOTEPA N Eupacn Ba €0TIOOTE OTO TTEDIO TWV PMIKPOOUCTNNATWY
— MIKpoaioBnTAPpWVY o1 oTroiol aTroTeAoUV TNV oulyxpovn €EENIEN Twv CUUBATIKWY
a1I00NTAPIWV OToIXEIWV. Oa avaAuBouv o1 TEXVOAOYiEG KOTOOKEUAG Kal O AVTIOTOIXEG
KUpIEG KaTnyopieg aioBnTmipwy. O1 Bacikég TTapdueTpol MAOYAG aicbnTnpiwv yia
OUYKEKPIUEVEG EQAPHOYEG Ba avaAuBouv kal Ba avatrTuxBei o TPOTTOG eVOWUATWONG
Twv &v AOyw diatdlewv o€ eupuTEPA METPNTIKA cucoTAuata. ‘Evag emmrpdobeTog
OTOX0G TOU POBAUATOG €ival N KATAvONon €K PEPOUG TWV QPOITNTWV TNG YEVIKOTEPNG
£VVOIOG TOU PETPNTIKOU CUOTANATOG Kal TNG GUAAOYHG dedopévwy.

MaOnoiakd AtroteAéopara




‘ExovTag oAokAnpwaoel EMTUXWS To HABnua o1 otroudacTég Ba cival oe B€on va:

o Avayvwpiouv Tov KaTGAANAO aicONTAPa yIa XPrion 0€ CUYKEKPIYEVN
€pappoyn
Kartavoouv Tnv Asitoupyia Twv dIa@opwyV HETPNTIKWY dIaTAgewy

e YAoTtroloUv oUVOeTa YETPNTIKA CUCTHPATA Baciouéva o€ alobnTripia oToIXEia

o >xedIACOUV Kal va TTpayaToTTololV aicbnTrpia oToixeia ye Baon tnv
ATTOKPION O€ OUYKEKPIYEVA epeBiouaTa.

o Avayvwpilouv Ta QUOIKA @aivoueva TTou EUTTAEKOVTaI KATA TNV diadikacia
avixveuang d10@oépwv epebIoudTwY

o EmAéyouv katnyopia aiobntipa pe BAon TIg TTpodIaypAPES

o AvaAUouv kal va etreéepyadovTal Ta OAPATA dIOPOPWY HETATPOTTEWV

AvTIKEipEVA TTOU KOAUTTTOVTAI

e AI0BNTPEG — ONUATA - EVEPYOTTOINTEG

o AloBnTpEG — ouoTHPATA

o AONEG HETAPOPAG DEDONEVWY KAl EAEYXOU
o  XOpPOKTNEIOTIKA AEITOUPYIAS AlIoBNTAPWY
o AkpiBela - euoToyia

o EuaioBnaoia (sensitivity)

e OopuPog

e Eidn Bopufou

e Adyog BopuBou TTpog oAua

o ABeBaidtTnTa - COAAUQ

e Auvauikd XapakTnpPIoTIKG

e 200TNUA TTPWTNG TAENG

o XyoTnua deUTEPNG TAENGS

e Karnyopieg aioOntipwv

o  Kupiapxa QuOIK& @aivoueva

e AioBnTrpeg BEONC - METATOTTIONG

o AloBNTApPEG TAXUTNTAG - EMITAXUVONG

e AI0BNTNPEG PONG - TTAPOXIG

o AioBnTpeg TTiEONG

o AioBnTpeg Bepuokpaaiag

o  XnMIKoi aiIoONTHPES

o AiIoBnTApeG dlIaTUNTIKAG TAONG (Shear stress sensor)
e AioBnmpeg akTivoBoAiag — (IR imagers)
e AkouoTikoi aio0nThpeg (microphones

e Bio - aio0ntpEg

o AioOnTApEG dUvang




o AioBnTpEG payvnTiKou TTediou

Epyaotnplakég AOKNOEIG

EpyaoTtnplokr] ekTraideucn Twv @OITNTWY TTPAYHATOTTOIVTOG 13 £pyacTnpIaKEG
OOKACEIG €OTIAOMEVEG OTA BaCIKOTEPA QVTIKEIMEVA TNG BewpnTiKAS didackaAiag. Ol
aokAoeIg Ba gival TTpocavaTtoAiouéveg TTavw oTa akdAouba Tredia:

Acgknon 1: Eicaywyikég évvoleg aloBnTApwY — HETPNTIKWY SIOTAEEWY

Aogknon 2: Z1aTikd XapakTnPIoTIKA aiolnTtripwyv

Aogknon 3: Auvauikd xapakTnpioTIKG aiodnTtipwv

Aoknon 4: To mpoypappaTioTikéd TTepIBdAAov Matlab

Agknon 5-8: Npoypauuatiopog Kai eTTeepyacia yeTpocwy e Matlab

Aogknon 9: AioBnTrpeg BEong — PETATOTTIONG

Aoknon 10: AioBnTApeS TaXUTATOG - ETTITAXUVONG

Aogknon 11: AioBnTrpeg pong - TTapoxXns

Aoknon 12: AioBnTrpeg TTieong

Aoknan 13: AioBnTripeg Beppokpaaiog

A1dakTIKEG KAl MaOnol10KEG SpaOTNPIOTNTEG

O1 péBodol didaokaAiag TrepIAapfdvouv:

e [lopadooiokry OIdaoKoAia pe  OIOAECEIC OTIC OTIOIEG  XPNOIYOTTOIOUVTAl
TEXVOAOYIEG TTOAUPETWY KOl TO DIAdIKTUO YIO APECOTEPN KAl TTAPACTATIKOTEPN
ouAAoyr] TTAnpoYopPIWV

EmiAuon aoknoewv

EpyaoTtnpiokég emdeigelg

EmBAeTOpEVEG EPYAOTNPIAKEG AOKACEIG

E€opoiwoeig pe xprion H/Y péow e&eidikeupévou Aoyiopikou (Matlab).

O1 padnoiakég SpacTnEIOTNTEG TTEPIAAUBAVOUV

o Xprion atd Toug OTTOUdACTEG EPYACTNPIOKWY OPYAVWY Kal UAIKWV yid TNV
uAoTroinon Kai avéAuon diatdgewyv aiodnTHpwyv




EtriAuon acknoswv

YAo1roinon OhadIKwy £pYaciwV

Xpnon AoyiouikoU yia oXediaon Kal €§opoiwan HETPNTIKWY OIaTALEWY Kal
alooOnNTApwv

ATOUIKN HEAETN

E€etdoeig (ypatTég i Kal TTPOPOPIKEG)
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EE-7071 — SENSORS TECHNOLOGY

BASIC INFORMATION

Department Electronics
Course Title SENSORS TECHNOLOGY
Course Code EE-7071
Theory /Lab Theory + Lab
Semester 7"
ECTS Credit Units 4
Teaching Hours 2 Theory + 2 Lab
Working Load 120
Obligatory / By Choice Obligatory
Unit Leader Kaltsas Grigoris
Teacher Kaltsas Grigoris
Assistants
Teaching Lectures, Lab, Exercises, Exams
Assessment Final Exam, Exercises
Final Exam 50%, Laboratory 50%
Prerequisites

DESCRIPTION

Aim

The main objective of this course is to familiarize students with the sensors
technology. Particular emphasis will be focused in the field of microsystems -
microsensors which are the modern evolution of conventional sensing elements. The
manufacturing technologies and the corresponding main sensors categories will be
analyzed. The basic parameters for selecting sensors for specific applications will be
studied and the implementation techniques to broader measurement systems will be
addressed. An additional objective of the course is the understanding by students of
the general concept of the measuring system and data collection.

Learning Outcomes
Having successfully completed the module, the student will be able to:

e Address the right sensor for use in specific application
e Understand the functionality of various measuring devices




e Utilize complex measuring systems based on sensors

¢ Design and fabricate sensing elements based on the response to specific
stimuli.

e Recognize the physical phenomena involved in the detection process of
various stimuli

e Select sensor category based on the requirements of each application

e Analyze and process the signals of different transducers

Topics Covered

e Sensors - signals - actuators

e Sensors - Systems

e Data transfer and control structures
e Sensors operational characteristics
e Accuracy

e Sensitivity

o Noise

e Types of Noise

e Signal to noise ratio

e Uncertainty - Error

e Dynamic features

e First-order system

e Second-order system

e Sensor Categories

e Dominant physical phenomena
¢ Position-displacement sensors

e Speed - Acceleration sensors

e Flow sensors

e Pressure sensors

e Temperature sensors

e Chemical sensors

e Shear stress sensors

e Radiation Sensors - (IR imagers)
e Acoustic sensors (microphones
e Bio - Sensors

e Force sensors

e Magnetic field sensors




Laboratory Exercises

Laboratory training of students carrying 13 laboratory exercises focused on key items
of theoretical courses. Training, is oriented as follows:

Exercise 1: Introduction to sensors and measuring systems

Exercise 2: Static characteristics of sensors

Exercise 3: Dynamic characteristics of sensors

Exercise 4: The Matlab programming environment

Exercise 5-8: Programming and processing of measurements with Matlab
Exercise 9: Position- Displacement Sensors

Exercise 10: Speed - Acceleration Sensors

Exercise 11: Flow sensors

Exercise 12: Pressure Sensors

Exercise 13: Temperature sensors

Teaching and learning activities

Teaching methods include:

e Traditional teaching that use multimedia technologies and the Internet for
more direct and contemporary collection of information

Solving exercises

Lab demonstrations

Supervised laboratory exercises

PC simulations using specialized software (Matlab)

Student’s activities include:

e Use of laboratory instruments and materials for the implementation and




analysis of sensor devices

Solving exercises

Implementation of group work

Use software to design and simulate sensors and measuring systems
Self-study

Examinations (written or oral).
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