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Sinyal isleme

islemsel yiikseltecler (OPAMP) Elektronik sistemlerin pek cogunda yeterli derecede yiikseltilmis elektriksel
sinyallere ihtiya¢ duyulur.
Elektriksel sinyallerin istenilen derecede kuvvetlendirilmesi icin ylkselteg
(amplifikator) devreleri kullanihr. Yikseltecler (OPAMP) akim ya da gerilim,
dolayisiyla glic kazanci saglamak amaciyla kullanilan devrelerdir.

Tipik bir op-amp; evirmeyen girisi, eviren girisi, iki adet dc gli¢c kaynagi
kablosu (pozitif ve negatif), bir cikis terminali ve ince ayar icin kullanilan
diger birkag 6zel ucu olan entegre bir cihazdir.

positive supply

voltage (+V) 741CN
-
OFFSET 1
noninverting NULL | ! 8 | NC

mput (V, ) 1

output IN—| 2 7] +Vs

inverting
input (V) IN+ |3 6| OUT
™\ specialized
leads -V, | 4 5 | OFFSET
negative supply : NULL

voltage (V)



Sinyal isleme

Algilama,

Sinyal isleme,

Islenmis bilgiyi gésterme,

Bilgi kaydetme/saklama,

Bilgi iletme.

Girig sinyali
Olglilen biylklik

— Sicaklik
— Nem

— Isik

— CO>
—Hiz

— Pozisyon
— Basing
— Gerilim
— Akim

— pH
—EC

—— i —— —— — — — ——— — — — ——— — — ———— — —— —— — — ——— —— — —— — —— — —— o—

. . . Cikis sinyali
Giris transduseri Cikis transduseri
Sensor —. Sinya.l. S Sinyg! C’.'k@
isleme birimi birimi
—V, mV
— Direng — Filtreleme —LCD — A, mA,
— Kapasitif — Dogrusallastirma — Printer —°C
— IndUktif — Kuvvetlendirme — MOonitdr —ppm
—I1C —Duizeltme — RS232/RS485 —m/s
— Diyot — Fark alma — Bluetooth — %
— Transistor — I/F — Zigbee — W/m?
L Thermocouple — V/F — GSM — pumol/m?®s
L ADC — WiFi — m°h
— HD — kPa
— MMC/SD Kart —mS/cm




Sinyal isleme
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Sinyal isleme

Fark yiikselteci
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Sinyal isleme

Genel amacgh
islemsel ylikseltegler
(OPAMP)
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3IN-

30UT



Sinyal isleme

Hassas islemsel

yikseltegler

(OPAMP)
OP-27
J
BAL
IN-
IN + | 3
-V
LT1057
L1
10UT |1
IIN-| 2
IIN+ |3
-V | 4

BAL

+V

OuT

NC

+V5

20UT

2IN-

2IN +

10UT

1IN-
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+V

2IN+
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20UT

AD713

40UT
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IN-

3IN+ IN +

3IN- -V

30UT

Prpgramlanabilir
islemsel yikselteg

(OPAMP)

L.M4250
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+VS
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NULL



Sinyal isleme

Tek kaynakl
islemsel yiikseltegler
(OPAMP)

NULL

IN-

IN +

ADS820

+ input
(above OV)

8 | NC

7 +V5
2 6 | OUT

5 | NULL

10—

I

LT1078

| -
10UT [ 1 8 | 4V
1IN- [ 2 7] 20UT
1IN + [ 3 6 | 2IN-
-V [4 5] 21N +

single supply

+ output
(above OV)




Sinyal isleme

Gerilim — akim
donustiricii

Akim -Gerilim
donustiiricii

out

1i"lruzl-ut = {RL i Rz} V;n
R,

_ Vuut _ 1!1

" "Ri+R, R,

Vnm Ilrlriznut = IinRF

Hassas akim kaynagi

+V

Transistors with higher power rating
are needed for high-current loads.

2N3456

)

! 2N2222




Filtreler

Sinyal isleme

Filtre diger frekanslari engellerken belirli bir frekans araligini gecirebilen bir devredir.

complex signal

component
frequencies

=SS
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~ filter -
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—0
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“ NY\

out
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frequency
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notch

!

frequency



Sinyal isleme

e Osilatorler
* Zamanlayicilar

Osilatorun gorevi, diger devreleri hareket ettirmek icin
kullanilabilen, istenen sekil, frekans ve genlikte tekrarlayan
bir dalga sekli Gretmektir. Uygulamaya bagli olarak,
tetiklenen devreler ya darbeli, sinlizoidal, kare, testere disi
ya da Uc¢gen dalga bicimi gerektirebilir.

t
-V L [
+V |
t 1Y%
1
U U + ]’f

555 zamanlayici IC, ya bir zamanlayici veya bir osilator olarak
cok kullanish bir timlesik ciptir.. Zamanlayici modunda yani
monostable modda tek atimli bir zamanlayici olarak ¢alisir.
Osilatér modunda, yani astable modda 555 iki harici RC sarj /
desarj devreleriyle ayarlanabilen (disUik stre, yluksek
sure,frekans, vb.) cikis dalga formuna gore dalga jeneratori gibi
calisir.
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Sinyal isleme o

cC
ol xes h
* Osilatorler dischareine
* Zamanlayicilar ng path SK
6 | THRESHOLD .
555 astable mod - / . + RS flip-flop 555
g / 0.01uF comp. 1
i L L —_ R Q
= 5 | CONTROL
%’* P VOLTAGE 5K
g Rﬁg _ OUTPUT
= TRIGGER o] ¢ I: 3
* output
2 buffer
=~ $ 5K
DISCHARGE
L
= 7




Sinyal isleme

Osilatorler
Zamanlayicilar

555 astable mod

V=6V |
R, 2/3V, =4V
10K
, 8 4 1/3V, =2V
RE out
2GK§ 2 9% 3 |— flow| Zhigh
9.4/14.1
Vo 956 L Vee—1.5V | ms|_ms
c, |
680 nF 7> L 001uF  You
Te
N - 0.IVE —
oy, = 0.693(20K)(680nF) = 9.6ms Frequency vs.C,, R, andR,
figh = 0.693(10K +20K)(680nF) = 14. 1ms 100
f= : =42Hz E 10 \\\. \\\A‘\?’xn
" 94ms + 14.1ms = VIR
8 1.0 ‘\.\\\‘\ﬁ i{’\%g\{\f{;‘n
bR
duty cycle = 14.1ms =0.6 g 0.1 \““’\?}x ;,:155‘{,, "5‘{-@\\
= = - g . 7 =~ N’
14.1ms + 9.4ms 3 NN EINERN
N - e Q U‘J
2 0001 \%‘9 \\
01 1 10 100 1 10 100
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frequency

f

t]nw — 0693R1C1
th:igh - 0-693(R1 + Rz) Cl

Ehi
Duty cycle = Ten
Ehigh + Tiow

1 1.44

- Ehigh + tiow - (Ry +2R,)C,



Sinyal isleme

e QOsilatorler

* Zamanlayicilar +V,e
555 monostable mod : ;
pull-up
resistor g R, 5K
6 | THRESHOLD :
\ ) . + RS flip-flop 555
lﬂKg comp. 1
» - R Q
0.0IuF| 5 | CONTROL
— VOLTAGE 5K
_ OUTPUT
+ S 0 —Q—DC -
. = TRIGGER comp. 2 3
trigger . . P T output
voltage 2 buffer
g 5K
DISCHARGE discharee
1 7 1 K| transistor
C T — |
GND RESET
» F
1 4




Sinyal isleme

Osilatorler
Zamanlayicilar

555 monostable mod

twiam = 1.10R,

V., <« trigger voltage

I width

iﬁ.Sm:%

width

16.5ms

+V..
6V Vee=6V
pull-up 1/3Vee
R| g #’ resistor ﬂv
15K 10K§ -
g8 4 V.
trigger ¢ 7
voltage
V. o 2 555 3 | V“”L 2'{31’!{1‘_"
n 1!31’;{'{' -
V.e—6 ny
1 5 Vo
¢y - 1 Voe-15V |
IuF 1~ 0.01uF
G, 0.1V
'rwldth = 1.10 ‘RJ Ca’
logn = 1-10 (15K)(1uF) =16.5 ms




Sinyal isleme

* Osilatorler
* Zamanlayicilar

Role siiriici

Relay Driver (Delay Timer)

Vee
+12V
o}
L 2
I_’é R pul_]—up
2 L/ resistor
R IDKg
- 8 4
IM 7
0
| v IN914 8
o o . 2 555 3 out I
push-button i
switch 6 IN914 g
! > ‘ 6V to 9V
L 0
. jgl L relay
- iljﬂ.OIpF 1 (lowQ2)
C, =

tdela}r = l'lﬂRICI

LED Flasher

VCC
+0V
R [
|_.§ID[}K -
L R3
out 1K
§ J— 535 3 AN
! 15
L Cl
[~ 22uF == 0.0IuF
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