Chuang 7 : l'ING’Dl_JI\!G KHUECH DAI THUAT TU[\N VAO
VIEC THIET KE CAC B0 LOC TAN SO THAP

I. Ham truyén:
_NG) g (s=z)(s—25)...(s - z,)

H(s) =1
D(S) (S_pl)(s_pZ)"'(S_pn)
Trong d6 : + Hy= D :hé so ty 1&

n
+ N(s) = 0 tuong Ung véi cic diém 0 — z,, 2y, ..., Zn
+ D(s) = 0 tuong tng vdi cac di€m cuc —> pi, P2, ..., Pn
= C4c nghiém nay dugc goi la cdc tan s6 tdi han.

II. Mach loc tich cuc bic nhit :
@ Mach loc thong thédp cé do loi :

R,

N\~ H(s) (dB)
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AN\ ~ H,
+ R 1 —Ov
Vi It °

Day 1a bd khuéch dai ddo nén ta c6 :

H(s) = % ey
=%
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Thay (2) vao (1) :
R 1 1
H(s):-R%.1 C =H, pal©
1 +s 2 1+ ]7
o
Trong d6 : Hy = -2 (4) va o, ! (5)
N = -— VvV =
: ! R, ' ,C
@ Mach loc thong cao co do loi :
R, R,
AN—— f—AN——
+ C
Vi
- V()
Day 1a bd khuéch dai ddo nénta c6 :
R, H(s
H(s)=-— (1) N
Z, A
Z=R 4+ — =BG o n
sC sC
Thay (2) vao (1) :
a’ (T)
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R R,C
H(s) = -—2.—= Yo 3
R, 1+sR,C 1+j£
@y
Trong d6 : Hy = & @4 va o —L (5
) "7 RC
® Mach loc thong ddi bang rong :
R,
N || ||
NV 1 H
I C C
Vi .
Vo

. Z
Pay 1a mach khuéch dai ddo nén : H(s) = -Z—2 (1)
1

1 R, Cis+1
Z,=R; + = (2) H(s)
sC, sC, A
1
R,— H
? sC, R,
%= I 1esmC, O
R, +— St R
SC2 a’ o 0)\ (;
Thay (2) va (3) vao (1) ta dudc :
o)
R, sRC | s
HO) = TR € TasrC, — 0 : @
1 141 2L (1+jwj(l+ja)j
23 2%
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. R,
Trong d6 : Hyp = -RT 5); o, =

1

1
R,C,

(6); o=

7
RC, (7

III. Cac dng dung mach lgoc Am thanh :

® B¢ tién khuéch dai phono :

s

C,, R, 12 mach shunt diu
vao cho ta phdi hgp tr§ khang
v6i ngudn. C, cho ta di€m giy
§ tan so thap (dudi 20 Hz) dé
ngin chin thanh phan DC va
b4t ky thanh phin tdn s6 nao
niam dudi bing Am thanh, nén
C, khd 16n va dugc coi 1a ngin
mach AC.
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H(s) (dB)
A

f; =500 Hz; f, = 50 Hz; £;= 2122 Hz

RoAR 1+ji
H(s)=1+ 2; 3 S (1)
! (1+jf](1+jf]
f S
R, + R, 1
Hp=1+ —— (2); f;= 3)
R, 27(R, /| R)(Cy + Cy)
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1
" 27R,C, 2R, C,
@ B¢ tién khuéch dai bang tic :

f2 (4)7 f3

&)

Vo

C,; khd 16n va dudgc coi la
ngdn mach AC : ‘Zq‘ << R,.

Ho=1+3
0= Rl

! (3); £,

H(s) (dB)
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200 1K 10K f (Hz)
f, = 3183 Hz; f, =50 Hz;

f;

- 27R,C,
® B¢ diéu chinh tone tich cuc :

" 27(R, + Ry)C,

4




H (dB)

A
ABmax — ATmax
ABmin - ATmin
R R, +R
L <4, <—1—2 (Hhvaf= )
R, +R, | 27R,C,
R R +R; +2R
—3 <y, <L =5 3y =
R, + Ry + 2R, R, 2R, C,
@ B¢ cdan bang graphic :
G
| |
[
Rl R2 Rl
WA AN —
+ R3 : C2 1{3
,J°
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C, déng vai trd hd mach & tin s6 thip, C, d6ng vai trd ngan mach &
tan s6 cao. Cdc linh kién dudc chon sao cho : R; >> R; R; = 10R, (1);
C, =10C, (2) thi tin sd trung tAm

clia d3i biang tin1a : HA(dB)
L2+R /R
fo=——"—— )
207R,C,
R R, T ;
3R, + R, 3R,

IV. P4p ing bac hai chuin :
@ B9 loc thong thédp bdac hai KRC :

=
o

Mach khuéch dai

vo/K khong ddo c6 d6 1gi :
DD—O\, Ry
C o

vi |: K=1+—F/
Z 2>/—77|> § Rp RA
(1)
i R
K
H(s) = (2)
1+s[(1- K)R,C, + R,C, + R,C, ]+ sR,C,R,C,
1
Hy=K (3); 0op= ———— (4) Iy
’ " JRCR,C, i
H
= 5); = 6
o) R.C, (5); o chz() R
o Mn \ o)




1
Q= (7
(1= k)R C, (R, Cy) + /R C, [(R,Cy) ++/ R, C, /(R,C)

a. Mach KRC linh kién bing nhau : R, =R, =R;C,=C,=C
1 1
Ho=K(1); 0= — 2); Q=—— ()
’ "=re P73k
b. Machloc KRCdo6lgidonvi:K=1

GoiR,=R;C,=Ctacé:

Ri=mR (1); C;=nC (2)

nC
N
]
mR R i S
AN—— AN K
i 1
Vi —C
/77
o= 1 (3 Q=Y (g
’ \NmnRC ' m+1

Trong thyc t€ ta chonn > 4Q>  (5)

Khi d6:m=k+ Vk2 =1 (6)va k= # %)
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@ B¢ loc thong cao KRC : R,

A
2
s H
(0)0 j
H(s) = H,. )

S
1+s +—

a)oQ a)g 0 ! o

ev

1

0= —————= (2)
"~ JRCR,C,

1
Q —
(1= K R,C, (R,C)) + /R C (R, Cy)) ++[R,C, /(R,C)

*K=1: C;=nC, (1); Ri=mR, (2);

1 Jnl
= —— (3); Q=17 (g
NmnRC n+1

*NEuC;=C,=CvaR, =R,=Rthi:
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1 1
:—1, = 2
o= (0 Q=2 @)

Néu K = 3 mach sé tu dao dong.

® Bé loc thong ddi KRC :
R3
NV
R,
N\ | n

Vi C —— p § R
R, i

77
i i
AQ
S
@, 0
H(s) = H,. 0 — (D
I+s 2 >
a)oQ a)g oL, N Oy VO)

Wy =
R C R JRCR,C
I+(1-K) L +[1+ -1 | L e
3 C2 R2

3)
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JI+R /R, @

[1+(1—=K)R, /R R,Cy /(R,C,) ++/R,C, (R,Cy) +[R,C, (R, C)

. 2
>"NéuQ>§ vatachonR; =R, =R va C; =C,=C, khi d6 :

K V2 V2
Ho= —— (2): = 42 (3):Q0= Y @
0=yl Fr =R OQ= T @)
W= OOy (5); Q=—;)° 6)

1 1
(DL=(DO( 1+4Q2 _@J (7

1 1
0)H=(1)0{ 1+4Q2 +Ej (8)

@ B¢ loc chdn ddi :

¥ %

o L] I
g R

C C ?

R
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H(s) =H,. g
1+s

wOQ (OR

1
Hoy=K (2); o= R_C (3);
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ey

0=k
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