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7.1. Pap trng tan so cia hé thong LTT: biéu do Bode

7.1.1. Péap tng tan sb cta hé thong LTI
7.1.2. Biéu d6 Bode



7.1.1. Pap tng tan so ciia hé thong LTI
3 Pap ung cta hé thong LTI c6 ham truyén H(s) véi tin hiéu est
fity=e" — y(t)=H(s)e", voi H(s) 1a bién d6i Laplace cua h(t)

1 Khi hé théng 6n dinh va ROC chira truc 4o thi ta ¢ thé thay s boi
jo dé co duge H(jo)=H(m) > Pap tng tan so, va ta co:

f(ty=e*" — y(t)=H(jw)e™"
Vidu: f(t)=coswt— y(t)Z%H(joo)ejthr LH(-jo)e oot

=) f(t)=cosot — y(t)=Re[H(jw)e'"]
—=> f(t)=cosmt = y(t)=H(j oo)|cos[o)t+LH(j (x))]

Tong quat: f(t)=cos(wt+0) —> y(t)=[H(] ®)|cos| ot+0+ZH(jo)]



7.1.1. Pap ng tan so ciia hé thong LTI

O |H(jo)| 1a ty s6 bién d6 ctia ngd ra voi ngd vao = do loi cua hé
thong. Mit khac [H(jo)| c6 gia tri khac nhau & cac tan s khac
nhau = dap tng bién do ctia hé thong

J ZH(jo) 1a sai pha ctia ngé ra voi ngd vao va ZH(jw) co6 gia tri khac
nhau & cac tan s6 khac nhau = dap tmg pha ctia hé thong

Viéc vé d0 thi ciia dap wng tan so 1 cin thiét trong ky thuat!!!




7.1.2.

O Xét hé thong v6i ham truyén: H(s)=

—> H(s)— .
, s(s/b,+1)(s*/b,+b,s/b,+1)
1Y o
= H(Joa)— (Jo/a,+1)(jw/a,+1)
b b3 jo(jo/b,+D[(jo) /by;+o(b,/b;)+1)
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7.1.2. Biéu do Bode

3 Biéu dién dap tmg bién do theo thang Logarit:
20log/H(jo)|=20log 222 +20log|j< - +1]+20log|j & +1|

b,b,

—20log|jo|—-20log|j¢+1]- 2010g| b3 +J b32 +1|
Thir nguyén cua dap tng bién do theo thang Logarit [a dB
= Hing s6: Ka,a,/b,b,: = 20log [Ka,a,/b,b,]: hing, khong dich pha
~ Pole:—20log|jo|=—20logw=—20u
" Pole (hodic zero) tai goc: < Zero: 20logljo|=20logw=20u
- u=logw

{ Pole: £ — jo=-90"
zero: Zjm=90"

r—)> Can bicu dién trén thang tan so Logarit!!!



7.1.2. Biéu do Bode
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7.1.2. Biéu do Bode
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7.1.2. Biéu do Bode
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7.1.2. Biéu do Bode

= Pole (hoac zero) bac 1: Pole: —Z(H%’)); Zero: 4(1+ij)
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7.1.2. Biéu do Bode
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7.1.2. Biéu do

Bode
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7.1.2. Biéu do Bode
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7.1.2. Biéu do Bode
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7.1.2. Biéu do Bode
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7.1.2. Biéu do Bode
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7.2. Thiét ké b loc twong tu

7.2.1. Bo loc thuc té va céc yeu cau thiét ké

7.2.2. Su phu thudc ctia dap tmg tan s theo poles va zeros



7.2.1. B§ loc thue té va cac yéu cau thiét ké
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7.2.2. Sw phu thudc ciia dap trng tan so theo poles va zeros

O Xét hé thong voi ham truyén H(s):

H(s=T®) py (2)62)...6-2,)

Q(s) (s-A)(S-A))-.(8-A,)

Khao sat dap tng tan s6 2> s=jw:
Im

Ir,..I

n

H(1jo)|=b
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Re ZHQo)=¢ ¢, .19,
0,-0,-...-0_




7.2.2. Sw phu thudc ciia dap trng tan so theo poles va zeros

O Ting d6 loi bang mét pole:
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7.2.2. Sw phu thudc ciia dap trng tan so theo poles va zeros

O Ting d6 loi bang mét pole:
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7.2.2. Sw phu thudc ciia dap trng tan so theo poles va zeros

O Ting d6 loi bang mét pole:
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7.2.2. Sw phu thudc ciia dap trng tan so theo poles va zeros

O Ting d6 loi bang mét pole:

1 H(o)| t £H(o)




7.2.2. Sw phu thudc ciia dap trng tan so theo poles va zeros

O Ting d6 loi bang mét pole:

1 H(o)| t £H(o)




7.2.2. Sw phu thudc ciia dap trng tan so theo poles va zeros

O Giam d6 loi bang mot zero:
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7.2.2. Sw phu thudc ciia dap trng tan so theo poles va zeros

O Giam d6 loi bang mot zero:
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7.2.2. Sw phu thudc ciia dap trng tan so theo poles va zeros

O Giam d6 loi bang mot zero:
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7.2.2. Sw phu thudc ciia dap trng tan so theo poles va zeros

O Giam d6 loi bang mot zero:
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7.2.2. Sw phu thudc ciia dap trng tan so theo poles va zeros

O Giam d6 loi bang mot zero:
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7.2.2. Sw phu thudc ciia dap trng tan so theo poles va zeros

3 B loc thong thap:
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7.2.2. Sw phu thudc ciia dap trng tan so theo poles va zeros

[ B0 loc théng cao:
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7.2.2. Sw phu thudc ciia dap trng tan so theo poles va zeros

B0 loc thong dai:
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7.2.2. Sw phu thudc ciia dap trng tan so theo poles va zeros

3 Bb loc chan dai:
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