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Type of transducer: electro-mechanical, optical, mass, thermal, acoustic
Type of energy: radiation, mechanical, thermal, electrical, magnetical, chemical .
Virtual sensors 4-
Physical sensors: mechanical, thermal, magnetic, electrical, opto-electrical 5
Mechanical sensors: pressure, displacement, force, acceleration. Flow, micro 6-
mechanical
Pressure sensors 7-
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Bourd tube
c- type
spiral type
diaphragm type :
Displacement sensors 9-

Strain gauges
Capacitive
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Force sensors
Cantilever sensors
Flow sensors
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Convection
Conduction
Radiation
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Thermo- electric effect 15- o duls
Seebeck effect . '
Peltier effect .
Thomson effect .
Thermo- resistive 16-
Thermistor .
P-n junction temperature sensors 17-
Transistors -18
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&l 5l o] Calometric sensors: thermistor, catalytic sensor
Pyroelectric :
Calometric sensors 20-
Thermistor based sensor :
Catalytic gas sensors 21
Pellistor .
Sl S Giules 5 ), Non- contact thermometer 224 oy dudos
5 s Pyroelectric 23
> Piezoelectric -24
Mass Sensors 25- o Al
Piezoelectric .
Quiartz crystal microbalance (QCM) 26-
Resonate sensor .
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BAW (bulk acoustic wave) sensors 28-
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SAM: self- assembly monolayer .
SAW (surface acoustic wave) 434 .- >
SAW s g U5 444
IDT: inter digital transducer 45-
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Propagation Rayleigh wave 47-
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Humidity sensitive behavior 51-
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Spin coating 53-
Drop coating 54-
(modification) shaw #ol slo g, 55-
Monolayer
Simple bilayer
Complex bilayer :
Calixarenes 56-
Dendrimers 57-
LW (lamb wave) sensors 58-
Phase shift 59
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Optical chemical sensor 62-
Electrochemical sensors vs optical sensors 63-
Optode 64
Fiber optic 65-
With optical fiber I
Intrinsic 0
Core based sensor \
Sensitive cladding \
extrinsic 0
Without optical fiber .
Evanescent wave refractometric -66
Interferometric sensors 67- o233 Al
Mach-zahander interferometer .
Typical configuration 68-
Fiber optic imaging sensor 69-
Optical arrays 70-
Steps required to immobilize the polymer on the fiber surface 714
PHG s S 724
Multi analyte array 73-
Bulk optode 74
Liquid membrane :
Response functionz.b ot -75
sl S Lol g 4l 233198 duds
o axsL bulk optode sls gl 76-
Co-extraction
lon exchange
Optical response of optode membrane for neutral analytes =77
Optical selectivity 78-
Separation solution method (SSM) .
(Fixed interference method (FIM .
Dynamic response behavior of liquid membrane optode 79
Response behavior 80
Response time 81-
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Detection limit 83
Life time of optode membrane 84-
Stability -85
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Fluorescence sensor 86-
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Absorption
Vibrational relaxation
Internal conversion
External conversion
Fluorescence
Intersystem crossing

Phosphorescence :
Fluorescence off/on 88-
Enhancement/ quenching 89-
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Quenching 91-

Static
Dynamic
Long range quenching of forster quenching 92-
Fluorescence resonance energy transfer (FRET) :
Exiplex 93-
Excimer 94-
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Passively
Actively :
active sls Jsis -96
Intersystem crossing 97-
Colorimetric sensor arrays for molecular recognition (nano materials applications) 98-
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Chemiluminescence sensor 101+
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Direct
Synthesized :
biaag) (o5 (slaKu o0 sl bl -103
Cataluminescence 104
(Electro chemiluminescence (ECL ~ -105

Surface plasmon resonance (SPR)  oayay 5 538 1,3 56 106-

Surface plasmon absorption 107-
Resonance 108+

Surface plasmon wave (SPW) 109
SPRangle  110-

Configurations 111+

Prism coupler based SPR system .
Grating coupler based SPR system .
Optical wave guide- based SPR system .
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Biosensors-112] PERSHAPINES

Immobilization

Physical

Physical adsorption

Gel- entrapped

Contaminant in semi- permeable membrane
Chemical

Glutaraldehyde

EDC

NHS

Hexamethylene diisocyanate
Self- assembly

Apta sensor|

Selex  114-

VD (in vitro diagnostic ~ -115
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Potentiometric sensors 116- dds
Introduction and history principle o
lon-selective electrode (ISEs), 2 L%

Different type of ISEs (Glass Membrane, Solid State, Liquid Membrane, Gas Sensing)
Selectivity of Potentiometric ISEs

separate solution method (SSM)

fixed interference method (FIM)

matched potential method (MPM)

Theory of Potentiometric Response ~ 117-

Advantages and Disadvantages  118-

Applications  119-

Wearable sensors sa. s sls S 1204
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1- J. Fraden, “Handbook of modern sensors: physics, designs, and applications” Springer-
Verlag.
2-  W. Gopel, J. Hesse, J. N. Zemel, “Sensors: Chemical and Biochemical Sensors - Part I,
Volume 2” VCH Verlagsgesellschaft mbH.
3- D. Barcelo, "Comprehensive Analytical Chemistry", Elsevier.
4- B.R. Eggins, Chemical sensors and biosensors, Wiley.
5- J. D. Vincent, S. E. Hodges, J. Vampola, M. Stegall, and G. Pierce, “Fundamentals of
infrared and visible detector operation and testing”, John Wiley & Sons.
6- B. D. Malhotra and C. M. Pandey, Biosensors: Fundamentals and Applications,
Smithers Group Company.
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