ISARET ISLEME
(SIGNAL PROCESSING)

Modern dlcme sistemlerinde Isaret Isleme
blogunun yerini cogunlukla bir PC almistir.

S6z konusu blogun en 6nemli fonksiyonu,
Olculen fiziksel buyukluk elektriksel isarete
donusturuldikten sonra, analog formdaki
isareti sayisal forma cevirmektir.
Boylelikle analog formdaki isaret, bir PC
veya bir denetleyici ya da islemci tarafindan
islenebilecek hale donustiralmauas olur.
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Ana!ag signal Digital signal
From sensors
Digital Analo
Information Signal
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Digital Domain Interface Analog Domain Disturbances

Reference |

: i1 | (Digitalf | i Controlled
Eanmpier I Analog Aol luh " process/System
Corverter) ' Olpu
il » | Controlled
P Vgriable
. ﬂﬁatigg-f i Sensors
P o P (Measuring i
2 o O devices) W
; corwverter) | i :

Block diagram of a typical closed-loop control system with various
compo nents

Daqtutorial.pdf from www.ni.com
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Sayisal-Analog cevrimde ¢ onemli
kavram vardir:

v Ornekleme (sampling)

v Basamaklandirma
(Quantisation)

v Kodlama (Encoding)
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Ornekleme

Zamanda surekli olan bir isaret, AT
araliklarla N adet ornek alinarak
zamanda ayrik olarak temsil edilebilir.

Nyquist ornekleme teoremine gore
surekli formdaki bir isaret, en azindan
isaretin icinde yer alan en yuksek
frekansin 2 kati degerindeki bir
frekansla orneklenmelidir.

fs > 2fmax
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Basamaklandirma

0 Belli araliklarla 6rneklenmis ayrik isaretlerin genligini
yi olarak isimlendirirsek, bu deger y,,, den y, ., a
kadar olan aralikta herhangi bir deger alabilir.

VO = Ymin
\_/Q-l = Ymax

O Isaretten Q adet ornek elde edilecek ise, burada Q-1
tane aralik olusacaktir. Buna gore aralik degeri

AV = Jmx ~Jwh
2 -1 olur.
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Bu islemde 6rneklenmis gerilim degerleri bir st
adim degerine ya da bir alt adim degerine

yuvarlanir.
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Sample and Hold
(Ornekle ve Tut)
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Basamaklandirma Hatasi
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Maksimum mceliklendirme vizde hata degen agagidaka hesaplamr:

gal.'[l

_ it 02100 = + 100

E'f.)f ~ Y ) 2l = 1)
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Q onlu sayi sistemindeki rakami
kodlamak icin gerekli bit sayisi n
olarak disunursek, n asagidaki
formule gore hesaplanir:

Q=2
ya da

p=loga Q=
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Ormek: 200 adet érnek alinmig isareti kodlamal icin kac bit gereleir?

Q=200

e log,, 200 2301
T legy, 2 0,201

=7.64

n sayisi bir tamsayt olmalidir. Dolavisi ile burada nosavisi 8 olarak aliir. Ancale &
basatnakli ikili kodla olusacak drnekleme adedi
(= 2% = 256 olacalctir,

Bu durumda maksimum niceliklendirme wizde hata defer

+ ﬂ=i 0,196 olur.

S 2(256-1)
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3-bitlik ideal bir D/A cevirici icin

sayisal giris-analog cikis iliskisi
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Analog oufpud
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3 hitlik Analog cikis
Sayisal kod (Volt)
y I
001 -1,25
010 -2,5
011 375
100 -5
101 -6,25
110 =15
111 8,75

000 oo o 011 100 101 110 11
Digital ingut
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[ ]
IOtedh
t@Ch Qut-of-the-Box Measurement Sofutions

Home | Products | Resources | BMews | Events | Support | Contact Us | Comp

DaqgBoard/2000 Series —

16-Bit, 200-KHz PC| Data Acquisition DagBoards with DBK Signhal Conditioning Support
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Key Highlights

A 0t 1

16-bit, 200-kHz A/D converter

8 differential or 16 single-ended analog inputs

Expandable up to 256 analog input channels

Up to four boards can be installed into one PC

DMAtbus mastering for synchronous analog I/0O, digital I/O, and counter
inputs

Trigger modes include analog, digital and software, with <5 us latency
Up to four 16-bit, 100-kHz analog outputs

40 digital I/0 lines, expandable up to 272 lines

Four counter/pulse input channels

Two timer/pulse output channels

Support for DBK signhal conditiong options

Software

v

v
v

Includes DaqView Out-of-the-Box software application for effortless data
logging and analysis

Comprehensive drivers for DASYLab®, LabVIEW®, and MATLAB®

Supported Operating Systems: Windows 2000®,
Windows Vista® x86 (32-bit), Windows XP®
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Prices showwn are in LS. dollars for arders placed within the U.S. For internationsl arders, please contact one of our distributors in your area.

PCl data acquistion board, 200-kHz with 16SESDE input=, 40 DIO, 4 CTR,
CragBoardi2000 % erlom B F7F99.00 I Add to cart
PCI data acoquisition board, 200-kHz with 16SESSCE inputz, 40 DIO, 4 CTR,
DagBoardi2001 P $1,149.00 I Add to cart
DagBoardy2005 PCI data acquisition board, 200-kHz wwith 165ES0DE inputs, 40 DIO, 4 CTR F659.00 I Add to cart
Slgnal Copditioning Ogptlons
DBk 16-connectar BRC interface module F419.00 I m— -
o z3

' More Cptions...
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ORNEK 2:

savisal-analog bir cewiricide gikiigin 0,04 WV oadim aralifinda defizmest 1gin DAC kag bitlik

oltmalidir? (Eeferans gertliming 10 WV olarak aliniz.)

AV =Vref * 2N

0.04 =10 *2H
log (0,04)=1og (10 * 21
log (0,04) =log 10 — Nlog2

_log 10 -1og 0,04
B log 2

N="7.69
I, & bit olarals alinabilir,
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DAC

Sayisal veriler analog verilere
cevrilirken, belli oranlarda kazanclara
sahip girisler "0” veya "1"” seviyelerine
anahtarlanarak, bu degerler toplanir.
Bu teknige binary —weighting of
switched analog level ismi verilir.
(Analog verilerin ikili say! sisteminde
agirliklandiriimasi teknigi)
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BINARY WEIGHTED RESISTOR
NETWORK

(binary weighting of switched analog level)

241

MSB[
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b =1 = switchclosed , & = 0 — swiich open

‘.F -I - '.I +"- *":l.'r‘ P +‘| +Ju.
0=V
Bt dF = —FM
¥
he. Vour= =Re {h + K + & + ... +4 + 1)

o D = R = B, = B
Vour = Voar (G 0+ G+ e B o B
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R-2R LADDER NETWORK
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Digital-io-Analcy Converter Citcuits

O Vrzf
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by =1 = switchup b = 0 = switch down
fp = by by = by iyo= Bbs, = 128 b = 2% by

vom = L[5 3 o+ A oy
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Flash ADC

Ref gerilimi her biri esit (2" - 1)
deger araligina bélinmus bir gerilim
nolUctye uygulanir.

Her bir seviye, analog giris ile
karsilastirilir.

Eger karsilastiricinin girisine
uygulanan analog giris, referans
degerine gbre bluyltkse, cikis “high”
olur.
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Priority Encoders

Her bir karsilastiricinin cikisi bir
oncelikli kodlayiciya uygulanir.

Oncelikli kodlayicilar, bircok sayisal
giris icin cikisinda olabilecek en az
saylda cikis ureten mantiksal devre
elemanlandir.
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4 to-2 Bit Binary Encoder

Inputs Qutputs
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8-to-3 Bit Priority Encoder

Lowest Priority Inputs Cutputs
D:] — D05 Dy U;-. Ug D, D: Gz O1 Du

=
o

2
if

0 0 01
0 1
1

D —-
8x3

Priority ——= O
Encoder

= — T =T — =]
S = =T = I = ]
- o o

= o o o o o o
ko

>
4

oo o0 o oo ol

= o® om o=

oW = = =

oM o® oM o=

P
=

- o = o = g =

Highest Pricnty

b2
=
-

X = dorl cane

MUTEF ETE303 Instrumentation and Measurement



Priority Encoders
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Ornek

Vref=5V ve AI=3.5 V ise ADC
cikisindaki sayisal kodu yaziniz.
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