Chuong 5 : CO BAN VE KHUECH DAI THUAT TOAN

I) KHUECH PAI THUAT TOAN LY TUGNG :

”
AoL=a= o0 = V” (D= Vy4=V'-V =0

d

= V=V (2)

v, L

Zi:rd=OO=.—(3):>1d=lN=lp=0 (4)
Lq

ZO=r0=0(5)

1) CAC CAU HINH KHUECH PAI THUAT TOAN CO BAN :
® Khuéch dai khéng ddo :

R1 Il V- R2 T

O O
(1+—2), 7
- ]{1

Aoy =0 =V"=V" =V, (1)
Z, —0=i,=0=>1=1, (2)

S %
I, = = 3 ; L=—=—7%)
R2 RZ Rl Rl
|4 V. V
Tir2: T Vg o ey Ly
RZ Rl RZ RZ 1
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R V R
>V =(1+2W, (T =>4, =—2=1+—=(8
o ( Rl)z() vf V Rl()

1

Ag=00 = V=V (1)
Rs Mit khdc : V=V, (20
v+ V=V_.(@3
N Vs Ry, VL - ( ) v
~ Dodé V=V = Avf =L
— e VS

=14

Hay tir (8) cho R,=0 ta ¢6 A=1; khi mach KDTT khong 1y tudng
ta co

e ey
1 1_*_72
()
a
2. BO khuéch dai ddo :
I RL L R2 A, =0V =V"=0 (1)

Z =0o=i,=0=>1=1, (2)

Vo !

V.—-V- V- -V V. V
Ry, = ! = 23N> ‘L =——2(4
M=R1//R R, X, 3) R, Rz( )
V R 2 A1 A, 1A
Avpp-—2=——2 (5) Ry=R///R; (6) d€ cian bang mdt chiéu
i 1
A n L ‘. R2 1
Khi by KDTT khdng ly tudng ta co : A =—=___- (7
of .
R1 R2
1+—
1+ Rl
a

3.B6 khuéch dai téng -
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R1
Vi oLhon Agp=c0o =V "=V"=0 (1)

I2r2 Rf
205 It Z=w=i, =01, +1,+1, =1,(2)
V3o>f\/\/\.—
0 v, v, vV, V¥
13 D E I R R 3)
R R R, R,

R.
v=R1//R2//R3// V.oV, V.
1 —VozRf(—w—z +—3J @)
e’ Rl RZ R3
+Néu R1=R2=R3=3Rf tir4ta cé :

Vi+V,+V,
3

—Vo = (6) : BO khuéch dai 1ay trung binh

4. Khuéch dai vi sai (khuéch dai triv) :

A, ==V =V (1)

1, =102
Zl.:oo—n'd:O—){l 2 (2)
1,=1,3)
vi-vV~ V-V,
(2):— = (4)
Rl R2

v 14 R R
LA SV, =2V, +V | 1+—=2| (5
R R R

1 1

—_—= === + =V = v, (6)
R3 R4 R3 R3 R4 R4 +R3
Tu(1 thay 6 vao 5 ta dudc :
R R R
Vo=-—2V+———"V, ()
R, R,+R, R +R,

Néu R;=R,=R;=R, hoiic R;=R,;R:=Ry ta ¢c6 V,=V,-V, (8)-> goi la mach
vi sai hay 1a bo trur.
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Bo khuéch dai trir ¢6 thé ¢6 nhiéu dau vao, phuong phidp tim V, theo
cdc dién 4p dau vao tuong ty nhu trén.

5.Bd vi phin:
A, ==V =V =001)

Ic © IR Z=0—>i,=0=>1,=1,12)

Vi | 5
o~ dv, _dW,-0) _dV,(t)
A ld_ Vo Ic =C c=C : =C l (3)
v+ ; T ° “ & g
=TV 0V Vg,
o 0 _ Vo 5y y e @i
i R dt
Né&u RC=1 ta c6 : v, :_dVi(t) ™)
dt
6.B0 tich phdn :
vilgR R I © AULZOO_)V+:V_:0(1)
cﬁ“’w—"f—ﬂ— Zi=o—id=0=1, =1,2)
v- ld% vo av, _.dO-v,) _.adv,
N — O 1 :C c :C o :—C—O 3
V+ ¢ dt dt dt ©
V,-V" Vi
= [, = =V, -V =—(4
. - , R( )

V. av, v, V, e
(2):E:_C 7 6= % ——RC(6): tlchphanca2ve.([

L NE RO _
tacé Vo = —R—CIKdt (7); NEuRC=1=> ¥, =—[V,dt (8)
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Chuong 6 : Mach Khué&ch Pai Thuiat Toian
Vé6i Hoi Ti€p Dién Tré

I. Bo bién déi tir dong sang dp :

Ag=0= V'=V'=0 (1
R ZFOO:N‘;:O:E :]R (2)
_ ig V- -V 0o-vr V
iy V- > vo [, = ¢ = =—-— (3)
— vt )2 R K .
V
i 210, =—

L@ =V, =R ()

Ay =0=V"=V"=0()

i.=i,(2
Z =0=i,=0=1" x(2)
1R=[1+12(3)
V- -V V.
12 =i =1,=— Loty
i R R R()
V. v, V.-V
=Vi=1.R®) Tu3: L1y 1 "o (6)
Rl RZ

v, Vv, Vv, ¥ R, R
>t ="t1+L NV, :Vl(?“rﬁﬂj (8)

RZ R Rl RZ 1
R, R
= V,=kRi; (8) v6i k=1+-2+=2 (9)
R R

Bo bi€n ddi dong sang dp dugc ding lam bo tich séng quang
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II. Bo bién ddi dp sang dong:

A, =0=V"=V"=V()
Z, =0o=i,=0=1i =1(2)

-
lﬁzgzhl;:4@)
R R

A, ==V =V =0()
Z,=0=i,=0=1=i/(2)

1

V-V - v,
1205 =i(3)=>t=i(4
7 NE) 7 L@

A, =0=V"=V"(1)
Iy=1,~1,(2)

Vo Z,.=OO—>id=0:>{

- L+1,=i,03)
R2 V.-vV*" V -V~
. A ALY
) . R R
i . V. V
T ai [V B e Ly L)
L= Rl Rz Rl Rz

- V-V 14
Mit khdc tir (2) : . 2 (6) => —2 =V‘(L+L)(7)
R, R, R, R, R,
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R .
=V =—=—V (7) Thay vao (5) do V'=V"
R, +R,
V.R, R, +R,

AN
i) =+ :
R, R, R,+R, R.R,
R, R
—L="209) tacé ;
R,

Khi cdc dién trd tao thanh mach cau : Z
3

3

. Vt Va Va ( RZJ 1 Vl
=ty |l+2 | —=-L (10)
R R, [“&J R JR, R

Nghia 12 mach trd thanh ngudn dong c6 ngd ra doc 1ap véi V,

III. Khué&ch dai dong :

R1
Khuéch dai thuat todn c6 dic tinh

truyén dat cia khuéch dai dong :

R2 I2 Vo

. .
i, = Ai —R—VL

0

bé€ i, doc 1ap vdi Vi thi R, —> o0

Khuéch dai dong tha ndi

A, ==V =V =0()

Z,=o=i=1,=i +1(2)

1
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V-V, 7
Motmiat: i, =1, = o= To(3)], =

R, R

I R R
=i =1,-1 =i +l’—2=il. 1+—=|(5)
R R,

1

(4

e e o I, R, .
Hé¢ so khuéch daidong; 4, = > = 1+F (6) (KhiR,=w)

i

1

ig tai
Khué&'ch dai dong thi ndi dat
T 4
2,3 tih= iy igs=1- == (5)
s o .V
Mitkhac : Voa=V - Ryiy = Vi - Ry(i - R—) (6)

V., =V,
Tur3: ilzio=%(7) =V, =i R +V,(8)

1

Twr 6,8 ta c6 : Vi-Ro(is - % )=1,R; +VL (9)
i, = —&i? N V, = Ai, +ﬁ(10)
Rl A RIRS ‘ Ra
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A==V =V =)

I
Z, =00=, ZOD{f
J

.V
— ZRS :E

= l‘RS +12 (2)
=i,(3)



R R
Vi A=—--—"20ADN&R,=—R (12
i R( )& R, R ,(12)

1 2

Iv. Khuéch dai instrumentation(KPIA)

LA bd khuéch dai ¢ cic dic diém sau :

» Trd khang vao rat16n (Z;— )

» Trd khdngraritbé (Z, -0 )

» Do 1oi chinh x4c 6n dinh, tiéu bi€ucho cdc tAm tit 1V/V dén 10°
VIV

> Ti sd nén dong pha rat cao

1. KDIA 3 opamp

> Vo1I; wm1 I ro

Do khuéch dai thuit todn Iy
tudng ta c6 :
A()L

Vo
il {Vl =V =1 ()
= . ~
Vz = Vz = Vz (2)

=0,/ =00

+

I wm I, '| do dé :
1 VvV, -V.
I = 23

s 3)
V. —V. 2R

Voi-Vor=(R3+ R + R3). M )] ==V, :(1+_3)(VI _Vz)(s)
Rg R;

= 4, :M:przi(@
1 _Vz RG

I, =1,

DO:A0L3=oo:>V3+=V3(7)Zi3=oo:>id0:>{ : ,
I =1,09)
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try: Lt B o gy o Ll B LK gy
Rl RZ Rl Rl RZ
@ el B gy te B LB g5
Rl R2 Rl Rl R2
R
V.= 2V _(14) Thay vao (11)tacé :
3 R1+R2 02( ) y (11)
v=-Loy o Ry RAR Ry as)
R, R, +R, RR, R
PR A s
Voz_Val Rl
g Vo Va-Va V.

= = e ga—a+2 B Ry
h=-n n-n v,-V R; R

ol G 1
2. KD IA 2 OP-AMP

Vi OA, la khuéch dai khong ddo

R4=R2 R3=R1 Il RI }2 R2 R
! ' V3 nén 7, = (1+ =27, (1)
OAl on2| vo R,
. . » OA;ly tudng nén
VI ve / Ay =0 = V2+ =V, =V,(2)
= = Z,=0=i,=0=1=1,03)
w3 57V N agVe L Vs T T g
Rl RZ R2 Rl Rl RZ
=V, = —&(l +&)V1 +(1+&)V2
R, R, R,
5., 'R
=1+ 20, = )(6)
1 1+ e

2
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. R R
Néu l+—3:1+£ hay—3:%(7) Taco:

4 2 4 2

R, 3
v, = [Hﬂ(n V. X8)

1

Dbé diéu chinh d6 1gi A, thém vao Rg vao mach trén :

R
R2 R1 I1 Rr1 I2R2 A:H&Jr&(l)
| V3 —> NN 1 G
OA1 o2l vo V61 Vi=A(V-V)) (2)
+ +
V1 V2

V. Khué&ch dai cAu ciAm bién :

VRer £+ ]g R, ? R,
; —

sense
V, ¢ _ sense

Vo

Reference

A

R(1+o) R Rg

T hinh vé ta ¢c6 :
_ R(d+o0)
R +R(1+0)

=—Vepr +
R +R ™ R R
2+ —+|1+—|o
Rl Rl

1 REF =

(D
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R
Vo= ——— Ve 2
TR +R @)
(o}
R
1+ B R (1+0)
R R

1

Suy ra: VO = A(Vl — Vz) = A~VREF~

3)
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