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1. Qua trinh lwong twr héa

Xét vi du lwong tir déu (B = 4, R = 8)




1. Qua trinh lwong twr héa

e D06 rong lvong tr (dd6 phan giai lwvong tw)
R

Q - B

Phan loai 2

e B6 ADC don cuec: 0=x,(nT) <R
B ADC lwdng cuec: -R/2 = x,(nT) < R/2

e Luwong t theo pp lam tron
Lwong tlr theo pp rut ngan (truncated)




1. Qua trinh lwong twr héa

e Sai so lwong toy
e(nT ) ~ Xo (NT )~ x(nT )

e Luwong tr theo pp lam tron
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=> Sai sb lwong t cwc daila e, = Q/2




1. Qua trinh lwong twr héa

e Gia sl sai sO lwong t& e 1a bién ngau nhién cé phan bo
déu trong khoang [-Q/2;Q/2]

‘ N p(e) 1
e Ham mat dd xac suat :
1
p(e) = —; P 1/Q
Q 2 2
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1. Qua trinh lwong twr héa

e Gia trj trung binh cua e:
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1. Qua trinh lwong twr héa

2> ~ V4 N A . N _ R
e Tylétin hiéu trén nhiéu: SNR — —

e Tinh theo dB: Q

R
SNR = 20 log |, [—] -~ 6B (dB)
Q

= Quy luat 6dB/bit

e Vidu: Tin hiéu dwoc lay mau véi toc dd 44kHz va mau
dwoc lwong tl hoa bang bd chuyén déi A/D tam toan
thang 10V. Xac dinh s6 bit B dé sai sb lwong ti hiéu
dung phai nhé hon 50 pV. Tinh sai s6 hiéu dung thuc sw
& toc dd bit theo bps



2. Lay mau dw va dinh dang |33

nhieu (noise shaping) :
e ¢(n) xem nhw nhiéu trang trung binh bang 0.
e Phd cdng suat nhiéu trang

ee(f)

Q

f/2 0 fj2 f

g ? f f

e Matdophdcongsuat: s (fy=_—- _fos <l
- f 2 2

=> Céng suat nhiéu trong khoang Af= [f_,f.] 1a S .(f).Af



2. Lay mau dw va dinh dang

nhiéu (noise shaping)

o Lay mauduw:f, =L.f,

Pee(l) T




2. Lay mau dw va dinh dang | 3:::
nhiéu (noise shaping) +:

e M0 hinh bd lwong tlr héa dinh dang nhiéu:

‘ x(n)

Xq(N) _‘

e Chudi £(n) khong con la nhiéu trang, méat dé pho cong
suat co dang cua bé loc Hys(f)



3. B6 chuyén doi D/A :

e Xét bd DAC B bit, tam toan thang R, ngd vao B bit

bits
dau
vao
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b, >
b,
b;
Analog
output
bg
LSB

R
(reference)




3. B6 chuyén doi D/A

@ Nhi phan don cwc thong thwong (Unipolar natural
binary)

Xo ~R(b,2 "Fb,2 " *tp27)

() Nhi phan offset lwdng cwc (bipolar offset binary)

Xo ~ R(b,2 "*b,2°* . *b, 2" 70.5)

© Lwdng cwc lay bu 2 (bipolar 2’s complement)

B —

Xo ~ R(b,2 "*b,2°* . *b, 2" 70.5)



4. B6 chuyén doi A/D :

MSB
> b1
> b, B
X > D3 bits
> dau
Analog ra
input
> b,
LSB

R
(reference)




4. B6 chuyén doi A/D

B& ADC st dung pp xap xi lién tiép:

X

comparator

>

SAR
b, b, by ...




4. B6 chuyén doi A/D

+ Thuat toan ap dung cho ma hoa nhi phan thong thwong
va offset (v&i bé DAC twong (*ng) va lvong tir theo
kiéu rut ngan.

+ Pé lwong tlr hda theo pp lam tron: x dwoc dich 1én Q/2
trwde khi dwa vao bd chuyén doi.

+ Poi v&i ma bu 2: bit MSB 1a bit dau nén dwoc xét riéng.
Néu x = 0 thi MSB = 0.



4. B6 chuyén doi A/D

e Vidu: Lwong tlr hda x = 3.5 theo biéu dién nhj phan

offset, pp rit ngan, B =4 bitva R = 10V.

Test | b,b,bgb, Xo C = u(X — X)
b, 1000 0,000 1
b 1100 2,500 1
by 1110 3,750 0
b, 1101 3,125 1
1101 3,125

=> b = [1101]



4. B6 chuyén doi A/D

e Vidu: Lwong t& héa x = 3.5 theo biéu dién nhj phan
théng thwdng, pp rut ngan, B =4 bitva R = 10V.

Test | b,b,bgb, Xo C = u(X — X)
b, 1000 5,000 0
b, 0100 2,500 1
& 0110 3,750 0
b, 0101 3,125 1
0101 3,125

=>p =[0101]



4. B6 chuyén doi A/D

e Vidu: Lwong tlr hda x = 3.5 theo biéu dién nhj phan
théng thwdng, pp lam tron, B = 4 bitva R = 10V.

y=x+Q/2=3.5+0.3125 = 3.8125

Test | b;b,bsb, Xo C = u(x — Xo)
b, 1000 5,000 0
b, 0100 2,500 1
b, 0110 3,750 1
b, 0111 4,375 0
0110 3,750

=>p =[0110]



Bai tap

e Bai2.1,2.3,24,25, 2.7




