.7 Bai giang: Xir ly so tin hi€¢u
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Chuong 2
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2.1 Lay mau tin hiéu
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Bai giang: Xir 1y s6 tin hiéu

L4a

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.1 LAy mau tin hiéu:

> Qua trinh bién déi tin hiéu lién tuc thanh cac méau tin hiéu roi rac theo thoi gian.

2.1.1 Nguyén ly 1dy mau:

Tin hiéu vao Tin hiéu roi rac
. X in higu roi 1
X(t) t= nT xS(t)
x(1) > xs(f)
\ ; st x{0)L x(T)
e, A
7 f | T u T T f et
5 Iy

trong do: T chu ky lay mau [gidy]
f. = 1/T tan s6 lay mau [Hz] hay toc dd lay mau [mau/gidy]
Q Lwa chon hop ly gia tri cua f, 1a van dé quan trong:

= f, phdi dd I6n dé biéu dién day da tinh chat cua tin higu.

= f_ quéa Ion sé yéu cau cao vé phan cimng, ton bo nhé,vv...
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Bai giang: Xir 1y s6 tin hiéu

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.1.2 Mé ta qua trinh lay méu:
M6 ta mién th&i gian M6 ta mién tan sb
4 X(t) 2 X(f)
t [T\ o
O > 'fM O fM
s(t) f
1/Ts S( )
IHENRIRNR IR 1.
> >
ol 7 21 3ar4757T f _Ofs -fs |0 fs 2fs
Xs(t)
X./Ts Xs(f)
oA ‘0‘.-_‘_.-“‘ A A
10 -2fs -fs |0 fs 2fs ;
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Bai giang: Xir 1y s6 tin hiéu

'_:%g}»«:t

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.1.2 Mé ta qua trinh lay mé&u (tt):

< Quan hé giita ngé vao — ngé ra ctia bd l1ay mau:

> Trong mién thoi gian:

e 0]

X5 (1) = x(t)s(t) = >, x(nT,)S(t-nT,)

N=-—o0

> Trong mién tan sé:

X<(F)= X(1)*S(f)==3 X(f -nf,

S N=—©

s Nhan xét:
= Qua trinh lay mau tao ph6 réng vé han nhung tuan hoan voi chu ky f,.

Nghia la, pho cta x(t) chinh la phé cda x(t) va céac Iap lai & tan sé +f,
+2fs,vv...
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Bai giang: Xir 1y s6 tin hiéu

'_:%g}»«:t

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.1.3 Dinh ly l1dy mau Nyquist: q( f )

> Dung bé loc théng thap -/‘\/\_/‘\/\ V\I/\ /\/\ /‘\/\
dé khoi phuc tin hiéu. >
fs 2fs

-2fs -f.

> Dé khéi phuc dung thi:

1
£ >2f /\’\/\’\I/\!’\I/\’\/\’\

'2&)0 '0)0

trong do: fs: tbc dd Nyquist !
>
[-fs/2; fs/2]: khodng Nyquist.  -2fs  -fs 10 15  ofs

> Nhuw vay, dé tr céc méu ta cé thé khoi phuc lai diing tin hiéu ban dau, khi /é}{
méu phai chon toc do lay mau Ion hon hay it nhat 1a bang hai lan thanh phan tan
SO cao nhéat co trong tin hiéu twong tuw.

> Dinh ly Nyquist xac dinh gi¢i han dwoi cua f,.
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Bai giang: Xir 1y s6 tin hiéu

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.1.3 Dinh ly 14y mau Nyquist (tt):
Vi du 1: Cho tin hiéu sau:

x(t) =4 + 2cos2nt + 6cos8nt (t:ms)

Xac dinh gia tri hop ly cua f, ?

Loi giai:

= Xac dinh cac thanh phan tan so:
f, = 0 Khz; f, =1 Khz; f; = 4 Khz

= Thanh phan tan s6 cao nhat:
f,, = max{f,, f,, f,} = f, = 4Khz.

= Chon gia tri f, dwa vao dinh ly lay mau Nyquist:
f, P2f,, = 2x4 = 8 Khz.
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L4a

< Gi&i han trén cua fg:

Bai giang: Xir 1y s6 tin hiéu

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.1.3 Dinh ly 14y mau Nyquist (tt):

> Gia st T, thoi gian dé xir ly mbi mau dir liéu (tdy thudc vao phan cimg).

p

> Dé gia tri cac m&u khéng chéng Ién nhau thi:

< Tém lai, tam gia tri caa f_:

f, = 1/T,: toc d6 xtr ly mdi mau.

2f,

< f <

S

f

P

f

< f

< Toc doé lay mau dac trwng cho mét vai irng dung:

Thoai 4 Khz 8 Khz
Audio 20 Khz 40 Khz
Video 4 Mhz 8 Mhz

5/22/2010




Bai giang: Xir 1y s6 tin hiéu

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.1.4 Hién twong Alias (Chéng Ian pho):
> xay ra khi dinh ly lay m&u Nyquist khdng théa, tiec la: f, < 2f,,.

» Cé4c tin hiéu c6 tan sb khac nhau duwoc biéu dién b&i cadc mau nhw nhau >
khong phéan biét duorc.

Vi du 2: Hai tin hiéu c6 tan sé lan lwot la: 10 Hz va 90Hz duwoc 1dy méu & téc db
f, = 100 Hz sé cho tap mau nhw nhau.

Sampling condition is not satisfied

ii mHzi i

1 ———Tﬂ———l——r SRR AR R EEEE Fj‘Z:‘; "é’ﬁL'r"‘ _____

= , | | A | !
e T“:___\j;f.i___-f _/_f___%iz_ | ,Q___M__j__u/ \ \
0 'D'.:U'I 'D.:DE U.IDE D.:D4 D.':JE D.‘I]ﬁ D.;]T 'D.IDB 'D.IUH 0.1

Time (sec)
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Bai giang: Xir 1y s6 tin hiéu

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.1.4 Hién twong alias (tt):

> Anh huéng cta hién tuong alias duoc thé hién khi khéi phuc.

> Gig str by khéi phuc la b6 loc théng thap ly twéng, tan so cat f,= /2.
Khi do, tan s6 khéi phuc:

f=fmodf.=f+ni;m=012..] ¢

(chon m sao cho thanh phan tan sé ndm trong khodng Nyquist: [-fs/2; fs/2])

Vi du 3: Hai tin hiéu c6 tan sé lan luot la: f,= 10 Hz va f, = 90Hz duoc ldy mau &
téc do fs = 100 Hz sé c6 ph6 nhuw sau. Sau khi khéi phuc, ta thu dwoc hai thanh
phén tan s6: 10 Hz va -10Hz.

-fs fsr2 0 fs/2  fs f
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'_:%g}»«:t

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.1.4 Hién twong alias (tt):
Vi du 3(tt):

Két qué co6 duoc dung cdng thire (*), nhuw sau:

f,, =f,modf,=10mod100 =10 - 0x100 = 10 Hz

f,, =f,mod f;, =90mod100 = 90 - 1x100 = -10 Hz
Vi du 4: Cho tin hiéu sau: X,(t) = sin200xt (t:giéay)
Xac dinh tin hiéu khoéi phuc y,(t) trong hai trirong hop:
a. Tan so6 14y méu fs = 120 Hz.
b. Téan sb6 1ay méu fs = 240 Hz.
Loi giai: a. - Khoang Nyquist: [-60 Hz, 60Hz]

- Tan s6 khéi phuc: f, = fmod fs = 100mod120 =100 - 1x120 = -20 Hz

- Tin hiéu thu duoc: y (1) = sin2zf t = - sin40xt 2 khoi phuc sai do
khdng théa dinh ly 1ay mau Nyquist.

Bai giang: Xir 1y s6 tin hiéu

5/22/2010
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Bai giang: Xir 1y s6 tin hiéu

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.1.4 Hién twong alias (tt):
Vi du 4: Cho tin hiéu @m thanh sau:
X,(t) = 2cos10xt + cos30xt + cosd0xt + cos90t (t:ms)
Tin hiéu duoc duwa qua hé théng DSP:

Tin hiéu vao Khéi phuc
> H f > AD » DSP Pl >
X (t) PRE( ) x(t) C x(n) S y(n) | ly twong y4(t)
1 = x(n)
fs= 40 Khz
a. Xac dinh tin hiéu x(t)? | l;"DRE( Dl Suy hao

60dB/octave

b. Xac dinh tin hiéu khoi phuc y(t)? 0

Biét rang, bé tién loc cé dap trng tan sé nhw sau. \
Bo6 qua anh huong cua pha.

11
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Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
Vi du 4 (tt):

Lo giai:

< Xdc dinh cdc thanh phan tan so trong tin hiéu vao:
f, = 5 Khz; f, = 15 Khz; f; = 25 Khz; f, = 45 Khz
< Xdc dinh tin hiéu ngé ra bé tién loc x(t)
» Dang tin hiéu x(t):
x(t) = 2|H(f,)|cos(2af,b) + |H(f,)|cos(2at,0) + |H(f,)|cos(2xf,t) + [H(F,)|cos(2f 1
> Xéc dinh céac suy hao bién dd do bé tién loc:
 Vif, f,<20Khz, nén: |H(f,)| = |H(f,)| =1;
« Xac dinh |H(f)| va [H(f,)|:

v' Khoéng céch tir f,, f, dén fs/2 theo octave:

log, (f,)—log,(f,/2)= Iogz[ fs ) =log, (%) = 0.322 octave

f. /2

S

Bai giang: Xir 1y s6 tin hiéu

12
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Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
Vi du 4 (tt):
log, (f,)—log,(f,/2)= Iogz[ fy j =log, (Ej =1.17 octave
f /2 20

v' Mtrc suy hao so vé&i dai théng (tinh theo dB)
f3: (0.322 octave )x (60 dB/octave) = 19.3 dB
f4: (1.17 octave )x (60 dB/octave) = 70.2 dB

v Tinh suy hao:

|H(f,) |10 °¥* =0.1084
|H(f,)|z10°%* =3.09x10™*

Thay cac gia tri vao, ta duoc:
x(t) = 2cos(10xt) + cos(30xt) + 0.1084.cos(50xt) + 3.09.104cos(90xt)

5/22/2010

Bai giang: Xir 1y s6 tin hiéu
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Bai giang: Xir 1y s6 tin hiéu

'_:%g}»«:t

Chuwong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
Xac dinh tin hiéu khéi phuc y_(t):
» Tin hiéu c6 dang:
y.(t) = 2cos(2xf, t) + cos(2xf,,t) + 0.1084cos(2xf, t) + 3.09.104cos(2xf,t)
> Xéc dinh céc thanh phén tan sé sau bd khéi phuc ly tudéng:
v' Khoang Nyquist: [-20 Khz, 20Khz]
v' Céc thanh phéan:
f,, =f, mod fs = 5mod40 = &5 Khz
f,, =f, mod fs = 16mod40 = 15 Khz
fy, = f; mod fs = 26mod40 = -15 Khz
f,, =f, mod fs = 45mod40 = 5 Khz

Thay vao, ta duoc:
¥,(t) = 2cos(10xt) + cos(30xt) + 0.1084cos(-30xt) + 3.09.10-4cos(10xt)
= 2,003.cos(10xt) + 1,1084.cos(30xt) (t:ms)

14
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Bai giang: Xir 1y s6 tin hiéu

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.2 B6 tién loc:

> bé loc turong tw théng thap dung dé gidi han phd tin hiéu ngé vao > chong hién
trong chong lan pho.

< B6 tién loc ly twéng: 1 fiHere ()

> bé loc théng thap ly tudng co tan sé cat f, = f/2.

- loai bé tat ca cac thanh phan tan so Ion hon f./2

‘ . . -
- khéng xay ra hién twong chong lan pho. -fs/2 0V fs/2 f
A ‘. A
0 -f./2 0 fﬁ 0 1
bé tién loc bé ldv mau _
> Iv twdng H(f) - Ivtudng 3
Tin hiéu phé gidi phé 1dy miu
twdng tu han

15
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Bai giang: X ly so tin hi¢u
Chwong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.2 B6 tien loc (tt):

< B6é tién loc thuec té:
> bo loc thdng thap c6 dap trng nhw hinh vé.
> khong loai bé hoan toan céc thanh phan tan sé Ion hon f/2

= hién twong chéng 1&n phé van xay ra nhung gidm nhiéu.

IH(NI bo loc Iy tudng

viang

chuyén tiép,
transition region |

Astop

£ f/2 -
_ﬁ,top __fl:)ass O .ﬁ):{ss f:;top f
dai chin | I< dai théng >| dai chin
(stop band) (pass band) (stop band)

16
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Bai giang: Xir 1y s6 tin hiéu

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.2 B6 tien loc (tt):

Q Céch Iwa chon céc théng sé cho bé tién loc thuc té:

= Chon tan so cat dai théng f, ., sao cho dai théng [,

. pass ' Fhass] ChUa tron ven
tam gia tri quan tam [-f,; f, .

ass’

= Chon tan so cat dai chan f,,, va suy hao dai chan A, sao cho toi thiéu

anh hwong cua hién tuong alias.

fo.,="f—f

stop S pass

stop

= Suy hao cua bd loc (theo dB):

H(T)

Ag(f)=-20log,, H()

(f,: tan so trung tdm cua bo loc)

17
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Bai giang: Xir 1y s6 tin hiéu

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.2 B6 tien loc (tt):

Vi du 5: Cho tin hiéu twong tw x(t) cé phd nhw sau: | X (f)|

Tin hiéu dwoc lay mAu f, = 12 Khz.
Xac dinh mrc chong 1an phd: /
a. Khi khéng dung bo tién loc.

= Pho cda tin higu sau khi lay mau X (f).

-15dB/octave | Xs( Af ) |
0

; ; ; - H : —
16 -12 -8 4 0 4 8 12 16 f (Khz)

2 - >
4 0 4 f (Khz)

= Mcrc chdng lan phé vao vung tin hiéu quan tdm [-4 Khz; 4 Khz] Ia:
Lz =A(f=8Khz) =-15dB

18
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Bai giang: X ly so0 tin hi¢u
Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.2 B6 tien loc (tt):
b. Khi diing b ti&n loc Iy twéng | X(I)I

2 sy i a a4 A -15dB/octave
» Pho cua tin hiéu sau bd tién loc X(f).

: >
= Phé cua tin hiéu sau khi ldy mau X (f). 0 4 6 f(Khz)

-15dB/octave | XS ( Af ) |
0

H | 2 - : H . >
16 -12 8 6 -4 '0 4 6 8 12 16 f (Khz)
= Mcrc chdng lan phé vao vung tin hiéu quan tdm [-4 Khz; 4 Khz] Ia:
L,z=0dB
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Bai giang: Xir 1y s6 tin hiéu

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)

2.2 Bo tién loc (tt):

c. Khi dung bé tién loc thwe té co6 dap ing nhw sau: | H(I)l

2 > 4. ‘a A oA ~ -40dB/octave
» Pho cua tin hiéu sau bé tién loc X(f) sé

cO suy hao ngoai dai théng la:
15dB + 40 dB = 55 dB

- : >
= Phd ciia tin hiéu sau khi Iy mau X (f). 4 '0 4 f (Khz)

-55dB/octave | XS( Af ) |
0

16 -12 -8 4

= Mcrc chdng lan phé vao vung tin hiéu quan tdm [-4 Khz; 4 Khz] Ia:
Lz =A(f =8 Khz) =-55dB

5/22/2010
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Bai giang: Xir 1y s6 tin hiéu

'_:%g}»«:t

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.2 B6 tien loc (tt):

d. D& mirc dd chong Ian phd vao dai tan quan tdm nhé hon 50 dB.

Xéc dinh cac théng sb cta bd loc?

" Chonfs’  fhass =4 Khz
= Chon fy,, fstop = s — Toass = 12— 4 = 8 Khz

= Chon Ay,

Ta co: LdB = AdB( stop) + X stop)
Suy ra. Astop = LdB X (StOP)
>50-15=35dB |H(f)|

, o % 35dB/octave
- CO6 thé chon dang cua bé tién loc nhw hinh vé: / \

. >
4 0 4 f (Khz)

21
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Bai giang: Xir 1y s6 tin hiéu

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.3 Lwong twr héa (Quantization):

> qua trinh x4p xT gia tri cdc mau rdi rac = chuyén mot tp cac méu roi rac c6
SO gia tri rat Ion thanh mot tap co sé gia tri it hon.

< Vi tri cia khéi lwong tlr hda trong hé thong:

Tin hiéu tlr ngd — DPén khbi
ra bo tién loc £ i 2 hé >
. . Laxy Lch_:]r]g ter h.M?]AhoaB . — _DEP
x(t) mau [x( M0%  |xq"M PHAN BRI

1

fs Chuyén déi ADC (Analog to Digital Conversion)

/

< Hai kiéu lwong tlr hoa:

: 2
«  Kidu lam tron (rounding) “

= Kiéu cat b6t (truncation)

22
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Bai giang: Xir 1y s6 tin hiéu

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.3 Lwong tw hoa (tt) :

/

< Dd&c tinh cta bd lwong tr hoa thé hién qua quan hé ngd vao - ngé ra.

Vi du 6: B6 luong tir hoa déu (uniform quantizer) 3 bit.

Dang Iwong cuc : Dang don cuc
X _(t
A SQ( ) :  Binary code XSQ(t)
Binary code 48 + : 111“: %
LR Mo ’ 110 -~ BA = -v e rm e I
110 - 24 T J’ : R 101 ---- sA—
[ AT : ([ 1) ee T S
100 ————t » %) 011 .ol
L R 010 --- 2a4 ----
010 -r-rmrrmmmeees 5 *E'“-i"“ L 001 AL
001 -+ e R 000 2
000 ------- J‘ ﬁa——ei . 91? 2 3 4 =5 ¢ XS(t)
R S R R EEREEE: b
AJZ T R R RO NIRRT t) : R S N t
Ajo NN N \]\4\ ""XS( Af2 e NONDANL [\1 N \ % ()

23
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2.3 Lwong tir hoéa (tt) :

/

Do rong luong tr:
R
2 B

Sai s6 luong ti:

A =

&(t) = X (1) = X(t)

hay: |€= Xq =X

/

Bai giang: Xir 1y s6 tin hiéu

1

o

-1

0.5

o

-0.5

Chwong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)

< V&i b luong tir hda co tam toan thang R, biéu dién B bit=> 28 murc luong ti.

Original and Quantized Signal
wf w
o 0.5 1 1.5 2

Quantization Error

AN

a 0.5 1 1.5 2

< Sai so lwong tir (quantization error) hay nhiéu luong tlr (quantization noise):

bién ngau nhién c6 phén b déu, duoc dic trung bang sa(' 636 hiéu dung:

/_2 A
erms — e —

5/22/2010
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Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.3 Lwong tw héa (tt) :

/

< Tis6 SNR cta bd luong tir hba:

SNR = 6B [dB] (luét 6 dB trén bit)

/7

% Nhan xét:
> B ADC tang thém 1 bit=> ti s6 SNR tdng thém 6 dB.
> Sé bit cang nhiéu thi nhiéu luong tr cang nhd.
> Tisbd SNR khong phu thudc vao bién do tin hiéu.
Vi du 7: Hé thong dién thoai so: f,.=8 Khz; biéu dién 8 bit/mau; R = 10.

Loi gidi: Sai s6 luong tir hiéu dung:

e = A P10 ~11.3 (mV)
™12 V12 2812 '
Téc do bit:

B.f. =8(bit/ sample) x 8(sample/ sec) = 64 kbps

5/22/2010

Bai giang: Xir 1y s6 tin hiéu
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Chuong 2

Bai giang: Xir 1y s6 tin hiéu

LAY MAU VA KHOI PHUC TiN HIEU (tt)

2.4 Khoéi phuc tin hiéu twong tw :

> chuyén dang tin hiéu roi rac sang dang tin hiéu tuong tir.

Tin hiéu Tin hiéu ngd ra
» BO khdi phuc P
y(t) v () Yq(t)
‘ [ R 12 A~
| Li n | N t

> Quan hé gitra ngé vao va ngé ra: _
Y.(t) = y()* h(t) = [ h(t—t")y(t)dt’

voi: y(ty=3 y(nT.)5(t—nT,)

Suy ra:

V(0 = [ N(t-1)Y y(nT,)8( - nT,)dt

N=—o0

—0 N=—o0

Vay:

o0

ya(t) = Z y(nTs)h(t_ nTs)

N=—o

5/22/2010
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Chuwong 2

Bai giang: Xir 1y s6 tin hiéu

LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.4.1 B6 khoéi phuc ly twong:

> b0 loc théng thap ly twdng co tan so cat f, = f/2.

SV (VA ca e

Q Qua trinh khéi phuc:

v, =Y y(nT)

n=—o0

snzf (t—nT))

rf (t—nT))

5/22/2010

7 fHecsr (T)
F5/2 00 fsi2 ¢

Y (1)=H(1)¥(T)=X(f)

Y (f+21.)

gty Y(f _|_ f : )

Y(f)

bo khoi phuc ly tudng

© | YEL)

Y(f-2f,)
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Bai giang: Xir 1y s6 tin hiéu

Chwong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.4.2 B6 khéi phuc bac thang:

> tao xap xi hinh thang

A 42, [ H(7)]
A Mot () =ut) -u(t-T)
|
!
| [ S SRR S
— | I R A
L0 T s [
O Qua trinh khéi phuc:
%0 I bé khéi phuc 4 bé khéi phuc
y,(t)= Z y(nT)[u(t —nT,)—u(t—nT,=T))] | lf mong ~—, bic thang
N="o | I'—'lI I|'_'I
¥ t . |II I', — = ,'I I'u
“ e s il LV INATR A
: -2f, ) f £i2 0o A2 f N 2f f
_____ : bi suy hao © 7 /\(phé inh)
o| ™ L— t [\ L4 AR
TS I -2f: -f: fIE 0 _r’!fl £ 2. r'e
28
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Bai giang: Xir 1y s6 tin hiéu

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.4.3 B6 hau loc:

> 13 bo loc théng thap, ndm ngay sau b6 khéi phuc bac thang.

> dung dé loai bé cac thanh phédn phd anh con sét lai sau bd khéi phuc béc thang.

< Mién thoi gian: v
¥
y (1) a
_____ | =
p— = LR A
1 N ;
.
< Mién tén sé
anti-image
postfilter —
L o .. /"/fii-. [ i \ 2= = __=
-2f; s /2 Js 2fs X 7
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Bai giang: Xir 1y s6 tin hiéu

'_:%g}»«:t

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.4 Khoi phuc tin hiéu twong tw :

+*+ Nhan xét:

Céch khéi phuc diung bé khéi phuc ly twéng la khéng thuc té.
Ng6 ra sau khoi hdu loc gan gibng ngé ra & bé khéi phuc ly tuwéng

bo khéi phuc béac thang+ bo hau loc ~ bd khbéi phuc ly tuéng.

vV U V V

Dé téng chat luong chuyén doi DAC, dung thém bé cén bang cé dép (ng tan
s6: Heo(f) = 1/H(.

1—e-sT
Hn(s) =

Digital Signal Hold Anti-
— » DAC | — Cireuit T *®|Equalizer—# image |——»
y(n) yu() Yult) fiter | ¥(f)
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Bai giang: X ly so tin hi¢u
Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.6 Cac bd chuyén doi ADC va DAC:

2.6.1 B6 chuyén dbéi DAC B bit:

la mét trong

< So db khéi: MSB s6 28 gié trj
b1 ) murc lurong tor
b, — trong tam toan
Ng6 vao 5 ——>1Bg chuyén déi |__Xa® thang R
—_—
Bbit L2 DAC
b=[b,b, b; ]
) ) ey NMp —
b, ®s | SB

< Céc loai chuyén doi:

» Dang nhj phan don cwc (unpolar natural binary):
_ -1 -2 -3 -B
xQ_R[blZ +b,2°+b, 27 +....+ b, 2 ]

« Vidu8 b=(00,..,0) 2x,=0[V]
b=(00,..,1) 2x,=R28=Q|[V]
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Bai giang: Xir 1y s6 tin hiéu

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.6.1 B6 chuyén d6i DAC B bit (tt)

» Dang nhj phan offset Iiong cuwc (polar offset binary):

=R b2'+b2%+b2°+...+b.2%-05
Xq ) B

> tam gia tri bj dich di R/2.

= Dang bu 2 (two’s complement): (lay bu bit c6 trong sé I6n nhat)

—RIb2'+b2%+b23%+...+b.2%-05
X3 ) 5

= Vidu 9: M6t bé chuyén dbi DAC: B=4 bit; R =10 V. D& lidu: b=[100 1]
Dang 1: xq = 10[1x27+0x2-2+0x2-3+1x24]
=10x[1/2+1/16] = 5.625 [V]
Dang 2: xq = 10[1x21+0x2-2+0x2-3+1x24- 0.5] = 0.625 [V]
Dang 3: xo= 10[0x2""+0x2-2+0x2-3+1x24- 0.5] = - 4.375 [V]
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Bai giang: Xir 1y s6 tin hiéu

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
2.6.2 B6 chuyén dé6i ADC:
< So do khoi: MSB,_
— 1
Mau dir liéu b,
vao X B6 chuyén d6i —>b:— B bit
— "
ADC s jTgé ra
” X ~ _’b
s BO ADC toc db cao (flash ADC): LSB B
Vi du 10: B6 flash ADC 2 bit R
Hinh vé minh hoa khi glé tri Hg Comparators logic 0 11 Enlgg?éng
. o Vg 1 ¥ :: logic 1 10
mau ngé vao V;, = 3V P § %{; _:Inginﬂ\ ® :>
thi ngé ra 10. Va_ps 3 : ><M:}_”1
2 ~logic 1 logic 0
& IS
%21.25 .—il _ >C Ig'UE
ogic 1 ogic
A

3

B
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Bai giang: Xir 1y s6 tin hiéu

Chwong2 LAY MAU VA KHOI PHUC TIN HIEU (tt)
2.6.2 B6 chuyén doéi ADC (tt):

/

<% B ADC xap xi lién tiép (Successive Approximation ADC):

A So do khoi: «
- Thanh ghi
B6 s0 sénh: - xap xi lién tiép
b, b, by b, = by ,
X Pxq:c=1 B bit
X
X<Xq:c=0 ¢ VLol b :}ngora
by b, by b, = by
A us . DAC
U Nguyén tac hoat dong:

« Téat cé céc bit trong thanh ghi (SAR) duoc khéi ddng gié tri [0,0, ....,0].
« Lan luwot céc bit duoc bat 1én dé kiém tra, bat dau tcr bit b, (MSB).

- Trong méi lan bét bit, SAR bo’j gia tri sang DAC. DAC tao ra x4 B¢ so sénly sé
xac dinh ngoé ra ¢=0 hay 1. Néu ¢ = 1 bit dworc gilr nguyén, nguoc lai bat vé 0.

« Sau B lan kiém tra, SAR gitr gia tri dung b=[b,,b,,....bs] > g0i ra output. ~
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Bai giang: Xir 1y s6 tin hiéu

Chwong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
Vidu 11: BO ADC xap xi lién tiép: tam toan thang R =10V: méa héa B = 4 bit.
Luwong tr hba kiéu cat bot; DAC dung loai chuyén déi nhj phan offset.

Xac dinh gié tri ngé ra khi mau ngé vao x = 3.5V.
L&i gidi: Lap bang hoat ddong nhw sau:
+ Kiéu offset: %, =10/ b2 +b,2% +b,2° +b,2* - 05|

« Lan lwot bat va test céac bit:

b=1000: xq = 10(1/2-1/2) L bibbsb, | X[Vl | ¢
0<3.5: gii 5n b, = 1 kiém tra
= ()< . =
.5 gitr nguyén b, = 1. Taa
b= 1100: x, = 10(1/2+1/4 -1/2) b, 1000 0 1
= 2.5<3.5: gitt nguyén b, = 1. b, 1100 2.5 1
b, 1110 3.75 0
b= 1110: xo = 10(1/2+1/4+1/8 -1/2) b, 1101 3.125 1
= 3.75<3.5: bat vé b, = 0. 1101 3.125

b= 1101: x,, = 10(1/2+1/4 +1/16 -1/2) = 3.125<3.5: gitr nguyén b, = 1.
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Bai giang: Xir 1y s6 tin hiéu

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)
Bai tap:
2.1 (bai 3.3.1 trang 100) Cho tin hiéu am thanh sau:
X,(t) = sin10xt + sin20xt + sin60xt + sin90xt  (t:ms)

Tin hiéu duoc duwa qua bé tién loc, duoc 1y méu & téc dé fs = 40 Khz, va sau
do dwoc dwa qua mach khoéi phuc ly tudng. Xac dinh tin hiéu khéi phuc y(t)?

a. Khéng dung bé tién loc. f Heee ()|

b. Dung bé tién loc Iy tudng co tan sbé cét 20 Khz. 0

Suy hao
48dB/decade

c. Dung bé tién loc cé dap tng tan sé nhw sau.

>

Bd qua anh hudng cua pha. 5 :20 f
2.2 (bai 3.3.2 trang 101) Khodng tan sb quan tdm trong tin hiéu tiéng néi la
[0; 3.4 Khz]. Bén ngoai f(hoéng nay tin hiéu suy gié!m a dB/decade. Tin hiéu
nay dwoc dwa qua bo tién lqc co d:ép tng p‘ha“ng’ dén fM roi suy giém I
dB/decade. Hay chumg to rang, dé mirc chong lan pho vao dai tan quan tam
nhé hon A dB thi toc do lay mau téi thiéu la: f, = f,,+10/a*B)f, ,
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Bai giang: Xir 1y s6 tin hiéu

Chuong 2 LAY MAU VA KHOI PHUC TiN HIEU (tt)

Bai tap:

2.3 (bai 3.3.3: trang 101) M6t tin hiéu tuong tw c6 dai tan quan tdm [0,20Khz],
va co phb duoc mé ta nhw sau

X, (f)

J1+(01f )

Tin hiéu duoc lay mau & toc do f,. Ngudi ta mudn mirc chong lan phé vao dai
tan quan tam phai nho hon 60 dB. Hay xac dinh gia tri cua f; dé thoa man yéu
cau trén néu khéng dung bo tién loc.

. f:Khz

2.4 (bai 3.5.2 trang 102) Mét tin hiéu tirong tw sau khi qua bé tién loc duoc lay
mau & toc dé f, = 8 Khz. Tin hiéu s6 sau do dworc loc dung bd loc sé théng
thap ly twéng f, = 1 Khz. Tin hiéu s6 ngd ra dugc dwa dén mach khéi phuc
hinh thang réi dén bd hau loc. Hay xéc dinh cac théng s cta bé hdu loc dé
murc phé dnh duoc gidm it hon 40 dB.
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