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Chuwong 5

CAC MACH UNG DUNG KHUECH PAI THUAT TOAN
(OPERATIONAL AMPLIFIER - OP AMP)

I. PINH NGHIA VA KY HIEU

- Khuéch dgi 1a qua trinh bién déi mét dai lwrong (dong dién
hoic dién ap) tir bién d§ nhé thanh bién dj l6n ma khong lam
thay doi dang cia no.

- Khuéch dai thugt todin (OP-AMP) ciing c6 nhig tinh chat
ciia mét mach khuéch dai. OP-AMP c6 2 ngé vao — dio va
khong dio — va myt ng6 ra, mt OP-AMP ly twong sé co
nhiing tinh chit sau:

+ Hé s6 khuéch dai (vong ho) 1a vo cling.
+ Tré khang ngo vao la vo cung.

+ Tré khang ngo ra la 0. 1
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II. MACH KHUECH PAI PAO (NGUQC PHA)

Xét mach OPAMP ly twéng:
R; = oo, I; = 0 nén:
+
i Vi = O

Dong qua R;:
2 \4 ¢
I = i _ 0
R 1 R f
H¢ s6 khuéch dai vong kin:
R f
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III. MACH KHUECH PAI KHONG PAO (DPONG PHA)

Xét mach OPAMP ly twéng:

Ri=o,[=0nén: v, =v;

Dong qua R;:
\S vV,
I= =
R, R, +R;
Mit khédc, coi: V; = V] =V, =
)
Ta c6 hé s6 khuéch dai vong kin: V;
A =L=M=1+&
R 2 R, R,
R
= |v, = [1+—f v,
R,
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* MACH DEM (MACH THEO DIEN AP)

Pay la trudong hop diic biét cia mach khuéch dai khong do,

voi: Ry=0vaR;=o

Ap dung cong thic:
v, R+

Av =9 =—1 Rf = 1+& -
\A R, R, 1+

= A, =1 i

IV. MACH CONG

* Mach cong ddo dau

R, h
1
Vil e MM
R, L
Viz o O
. 1
Vi o NI/& —
Ding phwong phap xép chong:
Rf
Voo =~ Vu
Rl
_ R,
02 1{2 i2
Rf
V03 = V13
R3
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Pién ap 6 ngo ra:
Vo = Vol + V02 + V03

R R R

N sl & _f —_f

’ Rl R2 R3

Néu chon R, =R, = R; = R, ta ¢é:

R
Vo = _Ef(vil + Vv, + Vi3)

o

Vaneéu R; =R, ta c6:

Vo = _(Vn +V,+ Vi3)

* Mach cong khong dio diu

Vio e——nnn,
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Duing phwong phdp xép chong

Khi vi2 = 0, mach tro thanh

Vi=l o | Vi B
R, +R, V. R

Ap dung céng thirc il
ciia mach khuéch dai khong ddo: :

R
v, =[1+=—L]| v/

Rg

R R, )
v, =1+ 2

Rg R, +R, )
Twong tu.

Vio

Pién ap 6 ngo ra:
V0 = Vol + V02

—=vVv = 1+Rf R,

o
Rg
Néu chon R, =R, = R, ta cé:

v, =14 R ][ Yt

Vio

° R 2

Vaneéu R; =R, ta c6:

Vo = (Vn + Viz)

Vit Vi2
R, +R, R, +R,
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V. MACH TRU (MACH KHUECH DAI VI SAI)

V., e——MA s
i2
R3 _R4
—=&
V+=L . — V+ :
"TR,+R, " | Vo
— A
Vit R, i
R
— Vo1 = 1+E4 (Rijvni R, —
3 R, —
# Khi v, = 0
R —
Voz—_R_4 i2
3

Dién 4p ¢ ngo ra: vV, =V, +Vi2

R, R, R,
=>v,=|1+ Vi— % Viz
R, R, +R, R,

V,codang: V =a, v, —-a,v,,Vvoi

R R R
a, =|1+— - ;a, = —+
R, R, +R, R,

R
Hay : a, =(l+a —2 | ;a,=—%
y 1 ( 2)[R1+R2J sa,

= Piéu kién dé thuc hién dwoc mach nay: (1 + a,)>a,

Néu chon R, = R,=R; = R, ta cé:

Vo=Vi— Vi

o
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VI. MACH TiCH PHAN

Dong di qua tu dwgrc tinh: R (I:I
. dv ¢ s ||
1c = C— V o
dt i 1 :
i —C dv, i A\ -
dt ——4
1 ' + A%
=dv,=——idt - Vi 0
1 ¢ -
=V, = ——ji dt i
C —_—
Mit khac: = Al )
R
1
= |V, =——=|v,;dt
RC
13
VIL. MACH VI PHAN
Dong di qua tu: L;
(- C dv, R
R i L
Mt khac: \A C Vo
o] 1
1=—
R — —
C av, __V,
dt R
dv.
=|v, =—RC ‘
dt 14
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