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* Transdiser

* Sensor
Fiziksel Elektriksel Islenmis
e buyUklik buyUkIik : sinyal Olgt
Olgulen ) »  Sensor L »| islem birimi % : izl
buyukluk X V P gosterge

Dogada meydana gelen ¢cogu parametre analogdur ve bilgisayarlarla veya
dijital sinyal islemcilerle islemek icin dl¢ctlmeli ve sonra dijital forma
donustuarulmelidir.

Transdiiser (donistirici), fiziksel bir parametreyi bir elektrik sinyaline
donustiren bir cihaza olarak tanimlanir. Ortak isim olarak genellikle sensor

olarak adlandirilir.
Sensorler, sicaklik, nem, stres vb. gibi fiziksel bir 6zelligi 6lcen cihazlardir.



Olgiim: Seviyesi bilinmeyen bir nicel buiyiikligi standart bir dlcekle karsilastirma

SQHSﬁrlel‘ I islemine olcim adi verilir.

Kalibrasyon: Sensoriin Olg¢tiigii ozellik ne olursa olsun kalibrasyonun prensibi
degismez. Sensor dogrulugu bilinen bir standart degeri olgerken dogrulugu
bilinmeyen sensorden bir dizi okuma alinarak yapilan sensoér davranisini belirleme
islemine kalibrasyon denir.

e Olg¢iim
* Kalibrasyon

Sensorin Olgecegi fiziksel buayldkligin sensoriin ¢ikis sinyali arasinda tanimlanan
matematiksel iliskinin belirlenmesi islemidir.
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Sensor Karakteristikleri

Giris araligi: Olciilecek fiziksel buyukligin en kiicik ve en
bayuk araligidir.

Dogruluk: Olgiim sistemi tarafindan 6l¢llen buyakligun
dogru degere yakin sonuc verme yetenegidir. Dogruluk
Olcegin yuzdesi olarak yada mutlak deger olarak
tanimlanabilir. Mutlak hassasiyet sayisal olarak 6lctugi
degerin dogru degerden sapmasi olarak tanimlanir

Cozunurluk: (;Iklfta algilanabilir bir degisim elde etmek
icin giriste gerekli olan en kiigcik degisim miktaridir.

Kararlilik: Olciim sisteminin esit kosullarda ayni blyuklGga
Olcerken ayni sonucu verme yetenegini gosterir.

Duyarlilik: Kalibrasyon egrisinin egimidir.

Histerizis: Sensorin izlendigi sinyal cikis yortiingesinde ayni
iris sinyaline karsilik gelen iki ¢ikis degeri arasinda olusan
arka histerizis adi verilir.

Dogrusallik: Olciilen degiskenin gercek degeri ile cihazin
cikis sinyalinin orantili degisme olclistinu gosterir.

Hata: Hassasiyet terminolojisinde sistematik hata, rastgele
hata, toplam hata terimleri kullanilir.
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Sensor tipleri

Category of Sensor

TYPES OF SENSORS

What It Does

Sensors in bold are
covered in this chapter.

Example Devices

Potentiometer Encoders:
Position Designed to detect and respond o Linear Position Sensor = Juadrature
Measuring changes in angular position or in linear Hall Effect Position Sensor -Incremental Rotary
Devices position of the device. Magnetoresistive Angular ~Absolute Rotary
-Optical
. " ) Ultrasonic Proximity Inductive Proximity
Proximity, E:_:E::’t:i:flfﬂt :?:‘:E:E*:?d :je { but Optical Reflective Capacitive Proximity
Motion Sensors et ot componen Optical Slotted Reed Switch
'l-'lllthll:l |.h.e ['i][lg'E ':lf |..|"|.E' SENSOT. P]R {PﬂSSi\'E [I.'lrl:‘ﬂl:'tﬂl Tﬂflile S“ill:'h
Accelerometer Tilt Sensor
: e e : Potentiometer Piezo Shock Sensor
: X Inertia Devices designed to changes in
Inertial Devices . N i
the physical movement of the sensor. In-:lm.umewr LVDT/RVDT
Gyroscope
Vibration Sensor/Switch
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Sensor tipleri

IC Barometer Fiezoresistive sensor
: : : Strain (zauge Capacitive transducer
Pressure Devices designed to detect a
Pressure/Force t'::-r:: being e;ter:ed ;:*iiml it Pressure potentiometer
nE s LVDT
Silicon transducer
LIME IrD& Transceiver
Optical Devices designed to detect the Photodiodes Solar Cells
Dpitical Devices presence of light or a change in the Photoiransistors
amount of light on the sensor. Fhoto interrupiers
Reflective Sensors LTV {Light to Voliage) Sensors
C Image, Camera Devices designed to
! E_ m detect and change a viewable image CMOS Image Sensor
into a digital signal.
: e Hall Effect sensor
: Magnetic Devices designed to detect
Magnetic Magnetic Switch
and respond to the presence of a gne
Devices e wu;liu field presenc Linear Compass IC
8 ' Reed Sensor
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Sensor tipleri

Meadia Devices

Media Devices designed to detect and
respond to the presence or the amount
of a physical substance on the sensor.

(zas Fluid Flow
Smoke

Humidity, Moisture

Dust

Float Level

Current and
Voltage

Current Devices designed to detect and
respond to changes in the flow of
electricity in a wire or circuit.

Hall Effect current sensor
DC current sensor

AC current sensor
Voltage Transducer

Temperature

Temperature Devices designed to
detect the amount of heat using
different techniques and in different
mediums.

Thermistor NTC Dvigital IC
Thermistor PTC Analog IC
Resistance Temp Detectors (RTD)

Thermocouple

Thermaopile Infrared Thermometer/Pyrometer

Specialized

Specialized Devices designed to

provide detection. measurement. or
response in specialized situations, which
also may include multiple functions.

Aundio Microphone
Geiger-Miiller Tube
Chemical
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Analog Output

Digital Output

SENSOR

Angular Motion

Linear Motion [
[ < ]’ @‘ \\\\ Proximity

7

Photons <,
Light, IR, UV

N
‘ Sound) ) )
N
& = -~ Signal Conditioning
=N P & 3 i

< 4 > ((0%6( ! <, (if needed)
Magnetic Fields Aﬂ @ \Q«OQ)) A -A_.mpl.ilicalion
2 Temperature b T Filtering

Physical Qualities Electric Fields - Isolation

; o - Rectification
1) Intensity Flow (gas, liquid) Voltage/Current - AD Conversion

2) Frequency
3) Direction PHYSICAL STIMULI - } |:> ELECTRICAL OUTPUT

/
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How sensors are used in circuits:

Variable Passive Element Simple Switch
Sensor acts like a
variable inductor, Sensor

capacilor or resistor
whose value changes in
proportion to physical
stimuli.

I7E

<
o o

ON/OFF

Sensor

Sensor that acts as a

Data Gathering

Microcontrollers are typically used to gather sensor data.
Analog signals must first be converted into digital signals.

switch, changing states
when physical stimulus
reaches a set threshold.

- When designing circuits
Analog Micro that use analog sensors,
Sensor Built-in it is highly recommended
ADC louse il‘Il'lllchﬂll'ﬂllﬁr
O D with built-in AD
converter, as shown here.
Discrete ADC  If for some reason your
Analog microcontroller doesn’t
Sensor l . have a buili-in ADC, a
Micro giserete ADC can be
<> _{:}— No Built-in used. as shown. This
ADC approach is o be
Bad Idea [ avoided; it’s better to
start out with the proper
micro with built-in ADC.
Digital Some sensors have built-
Sensor in AD converters making
. it possible to interface
O Micro them directly with a

microcontroller data
porL.
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Olciim sisteminin temel fonksiyonlari

Girig sinyali Cikis sinyali

Cikis transduseri

"I -.l . . kl..k . .
Cighien bilyukid ) Sinyal Sinyal ¢ikis
Sensor  ———*\icieme birimi| | _ birimi
Algllama, - Sicaklik S —V, mV
S. I . I — Nem — Direng — Filtreleme — LCD — A, mA,
I nya |§ eme, — Isik — Kapasitif — Dogrusallastirma — Printer —°C
i . Y PR, —CO; — induiktif — Kuvvetlendirme — Monitdr —ppm
Islenmis bilgiyi gosterme
§ § g y g , —Hiz —IC — Duzeltme — RS232/RS485 —m/s
Bllgl kayd etme/SakIama, — Pozisyon — Diyot — Fark alma — Bluetooth — % )
— Basing — Transistor — I/F — Zigbee —W/m
Bilgi iletme. —Gerilim — Thermocouple — V/F — GSM — umol/m?s
— Akim ADC — WiFi — m°h
— pH — HD — kPa
—EC — MMC/SD Kart —mS/cm
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