4.Endustriyel Elektronikte kullanilan Yiikseltegler

Transistor kullanilan Yukselteclerin Elektronik Devreleri,

DC Ylkselteg, Transistorun doyumda calismasi
Vce = +12V, VouTt< 0.4V, IL<10mA, B =50
VIN < 0.05V, VouTt > 10V, IRC = 1TmA
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AC yukselteg, Transistorun dogrusal ¢alismasi, Kazang = 4
Vce =+12V, VCce=4V, Vc =8V, Ic=10mA, =100

Vcec=+12V
S Ry Re
1 VouT
Ve
[
VIN =] VB ha_ v
CIN R, E
R
) ij
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Vee-Ve 12V -8V
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Re =Rei + Rep= SE=vE_ = VE_ AV 450
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04V _ 04V

R = =1 = 0mA K
Vors = | R + Ve = 0.4V 4+ 46V = § = 22
TH — 'B '\TH B~ VY, ’ - _R1+R2
R, ='R
2_5 1
_Rc_400_
TG 4

Re, = Re - Req = 400 - 100 = 3000
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YUKSELTEC TiPLERI
A Vf\f T Mnr T
I/IN ﬁ Ui > VOUT [lN 9 Ui >]OUT
AVy Alpy
Gerilim Yiikselteci Akim Yiikselteci
Al AV,
Vivn —> OUT L3 Jour In —> OUT L3 Vour
AVin Alpy
Iletkenlik transfer Yiikselteci Empedans transfer Yiikselteci
(Transconductance) (Transimpedance)
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Operational Amplifiers (OPAMP)
High Speed Current Feedback (CFA)
High Speed Voltage Feedback
Precision, Low Power
High Speed Comparators
Instrumentation Amplifiers
Isolation Amplifiers
Sensor Amplifiers
Bridge Amplifiers
Log Amplifiers
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islemsel Yiikseltecler, Operational Amplifiers (OPAMP)

PARAMETER NAME PARAMETERS SYMBOL VALUE
Input current N 0
Input offset voltage Vos 0
Input impedance ZiN
Qutput impedance ZouTt 0
Gain a oo

Evirmeyen Yukselte¢
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Vin

Re
RG
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Eviren Yukselteg
lh —»
ViN N 4
R -
¢ le= OL — Vour
Vg F
Re
=0 "R
= G
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Toplayici Yukseltecg

Vourn = ~ R_N Vi
Vv = — & V
ouT1 R,
Re
Vourz = ~ R, Va

Vour

Re Re.  Re
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Fark Yukselteci

Vour

V.=V, o2 L

TR+ R,

R, Ry + Ry
Vouri = V+(G4) =V, R, + Rz( R,
R4

Vourz = Vz( - R_3)
Vour = Vq o2 (RatRa) _y Ra Vour = (Vy = V)t

out — V1 R1 + R2 R3 2 R3 ouT 1 2, R3
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islemsel Yiikseltecler (OPAMP), Elektronik Devrelerin Analizi
OPAMP ile Kopru Sensor Yukselteg Devresi ve Egsdeger Devresi

RT(Q)=R+AR

101

100

T(°C
0 100 O
R//(R+AR)
o [N + Vo
(R+AR)VB 7 ™\ yq < RF
2R+AR . lj 2 -
| AYAYAY ANN
+. ] o
= VB l/f- N R//R=R/2 RF
2 i/
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Koéprii Yiikseltegc Esdeger Devresinin Gikis Gerilimi ifadesinin Analizi
V1=0i¢invol=— = VB__RFyp
(R2) 2 R
R
—+RF

V2=0iginVO2=(2RR+AJ- B. Rng = 2 —-

+AR RF+( (R + )j R

2R + AR 2
B (R+AR)-VB-RF (R+2RF]
(2R + AR)-RF+R - (R + AR) R
vo=voi+voz =R yg, VB-RERTAR) (R+2RF)
R [2R + AR)-RF +R - (R + AR)]-R
2
VOzVB-E (R+AR)- (R +2RF) 1 :VB-E R°+R-2RF+AR R-IZ-AR 2RF_1
R | [2R +AR)-RF+R (R + AR)] R | 2FSRF+AR-RF FRZ4R-AR
VO=VB-E AR -RF : =VB AR2
R {2R-RF+AR-RF+R”“+R-AR R|2R AR R R-AR

A

VB AR -RF :VB'(A)RF

RF>>RveA <<1 i¢in VO =

R 2-R 2)R
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Rf Direng Degerinin Cikis Gerilimine Etkisinin Analizi

Rf = 10100Q  Dogru deger

VB-Rf-AR-Rf
VO = =5V

R(2RRf + ARRF + R? + R-AR)

VO =VB- AR.R_f = 5.05V Yaklasikligin etkisi

2-R2
Rf
VO=VB:-AR:—— =35
2-R2
2
5-2:R
Rf = — = 10000 Q
VB-AR
Rf = 10000 @ Yakiastk Rf degeri
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Enstriimantasyon Yukselte¢ (IN AMP) Devresinin Analizi

1) Vip=0 OPAMP1

VA = (1+R1/RG)Vin vin VA

VB=(-R1/RG)Vin — AN, A 0 SENSE
Vo1= VB-VA R2 R3

Vo1= (-R1/RG)Vin-(1+R1/RG)Vin
Vo1= -(1+2R1/RG)Vin

i
R1' OPAMP3

2)Vin=0
VB = (1+R1/RG)Vip
VA=(-R1/RG)Vip Ry
Vo2= VB-VA

Vo2= (1+R1/RG)Vip-(-R1/RG)Vip Vip

Vo2= (1+2R1/RG)Vip
3) Vo=Vo1+Vo2= (1+2R1/RG)(Vip-Vin)

V 2R1
VI=VIP-VIN K=7(|)=1+—

RG
RG=% R1=100kQ IEC60063- E12  E24

-100-10°

RG10=2000  RG10=222220  22kQ 22k
i 403

RG100=200" RG100=2020Q 2.2kQ  2kQ
-100-10°

RG500= 2220 RG500=401Q  390Q 3900
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R3'
A4 O REF

OPAMP2

E192
22.3kQ
2.03kQ
402Q
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Enstrimantasyon Yiikseltecinin Kopru tipi Donustlirticliye baglanmasi - 1

yN =R

R+R
R+ AR

VleVB
2

RT(kQ)

_ B R+ AR VB R R
R+R+AR 2R+ AR

R+AR p g

2R+AR 2 !

O
R Vo
VO:2R+2AR 2R ARVB
4R +2AR
0 0
7O AR VB AR R R+AR

= B W
4R +2AR 4 R+A2R

101

VO=VP-VN =

T(°C)

po-10| 1 1 100 13 1 )
4 1|7 4100/ 40
2

1

100+

VO =0,025V =25mV

Voamaks =5V K =—Y— K =200
25mV
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Enstriimantasyon Yiikseltecinin Koéprii tipi Donustiriiciye baglanmasi - 2
v R 1 Vg

VB =—VB
R+R
R

2
R

VP =
R+R—-AR

VO=VP-VN =

Vo

B = VB
2R—-AR

vB-Lvp

2R-AR~ 2
_2R-2R+AR

AR

4R -2AR

o8| K

_tof 1

= VB
4R -2AR

VO =0,025V =25mV

Vourmaks =5V K = S
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pld K =200
SmV

kullanilan Yiikseltegler

R

RT(kQ)
\

R-AR 101

100
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Kopru tipi Donuisturicude Dogrusallik Hatasi ve Duyarlik

_VB| 4R

4 R‘f‘ﬁ
2

Vo

Dodgrusallik Hatasi = maks. sapma / tam élcek
Or: VB =10V R=100Q AR=0.1Q tam élgek sapma igin

10 01 | 10(01) 1

4 100+02.1 4(100) 400

Vo
VO = 0,0025V =2.5mV

VO = 2,5mV — 2.49875mV = 0.00125mV
AR, 0,00125mV

Yo = -100% = 0.05%
2 2.5mV

quar/lk = cikisin qirisin dedisimine duyarlidi
Or: VB =10V tam éblgek ¢ikis VO=10mV igin
Duyarlik = 10mV/10V = 1mV/V
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