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8.1. Tong quan

Churc ndng clia may phat va may thu 1a phdi hop di liéu v&i dwdng truyén:
—  May phat chuyén di liéu thanh tin hiéu phd hop véi méi trwdng lan truyén.

— May thu phét hién tin hiéu b&i cau tric thu tdi wu va chuyén ngworc tin hiéu thu
dwoc thanh dir liéu. Phan cau truc thu téi wu da xet trong chwong trwéece.

Phéi hop di¥ liéu v&i dwdng truyén cé thé 1a phdi hop vat ly:

—  Phdi hop vé dang nang lwong chira théng tin véi ban chat vat Iy moi trwéng lan
truyén do cac bd chuyén déi nang lwong (Transducer) thwe hién. Vi du dng ten
chuyén tin hiéu dién thanh song dién ttv. Phdi hop nay dwoc xét trong cac mon
lién quan vat ly.
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8.1. Tong quan

Phoi hop dir liéu véi dwong truyén cé thé la phoi hop loai dir liéu véi loai
dwdng truyén (la phdi hop can xem xét & day).

D@ liéu c6 hai loai: twong tw, s6
Puwdng truyén c6 hai loai: twong tw, s

Chuyén di liéu cing dang v@i tin hiéu phu hop véi mdi treéng lan
truyén.

C6 4 phdi hop: D liéu twong tw - tin hiéu twong tw; D liéu twong tw -
tin hiéu so; D liéu s6 - tin hiéu twong tw; D liéu so - tin hiéu s6
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8.1.1. Dt i€u/ Tin hi€u twong tu

Tin hiéu (hay dir liéu) 1a nhitng dang vat chat bién thién lién tuc c6 chira thong tin. Biéu dién
theo thoi gian ctia n6 la 1 ham lién tuc. Cac dac tinh co ban ctua no la bién @6 (Amplitude), tan
sO (Frequency), pha (Phase).

Bién d6 la @6 manh cua tin hiéu. Bién d0 tirc thoi la @6 1éch tirc thoi khoi gia tri trung binh
cua tin hiéu tai mot thoi diem. Bién @6 (bién dd 16n nhat) la @6 1éch cuc dai cua tin hiéu khoi
tri trung binh cta no.

Bién do duoc do bang céc dai luong do d6 16n cua dai luong vat Iy nhu Volts, hodc do bang
dai luong twong d6i dB (DeciBell) A(dB) = 10 Ig(A). Pai luong bién do thudng ky hiéu 1a A.

r_ Signal Ampltude
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8.1.1. Dt i€u/ tin hi€u twong tu

Tan so cua tin hiéu 13 s6 1an 1ap lai (hay toc do thay d6i) cua tin hiéu trong 1 don vi thoi gian.
Thot gian dé€ tin hi¢u hoan thanh mot chu trinh tir di€ém bat dau lai quay lai chinh di€ém bat dau
do goi la chu ky cua tin hiéu.

Tan so cua tin hiéu thuong ky hiéu 1a F va chu ky 1a T. Pon vi do tan s6 thuong 1a Hertz (Hz),
don vi chu ky 1a giay (Second).

TWME —
!'.' ll' ..
|| || [ i

1 cycle
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8.1.1.Dt ieu/tin hi€u tuong tu

Pha cta tin hiéu 1a su dich chuyén thoi diém dau cua tin hiéu so véi thoi diém nd duge xem 1a
bat dau xuat hién trong 1 diéu kién cu thé. vi dy tin hiéu sin(wt) c6 gia tri tai thoi diém 0 (thoi
diém dau) cua no sin(0) = 0, Khi no6 bat dau xuat hién & thdi diém t0 khac 0, gia tri dau cua nd
s€ la sin(wt0) khac khéng. wt0 la pha cua tin hi¢u sin nay

Pon vi do cua pha la @6 (Degree)

Cau trlic pho la bién d6 cua céc thanh r P
phan tan so6 c0 trong pho tin hiéu

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

8.1.2. Dit liéu/ Tin hiéu s6

Tin hiéu s6 (hay dit liéu s6) 1a dang vat chat 1dy mot gia tri xac dinh trong mot khoang thoi
gian goi la chu ky cua tin hi€u va chi lay gia tri trong mdt tap gia tri1 xac dinh. Poan tin hi¢u
trong mot chu ky tin hiéu goi 1a 1 tin hi¢u.

Tin hiéu s6 nhj phan chi 14y hai gi tri 1a trang thai ON hozc OFF hay hai muc cao (High),
thap (Low) va thuong ma hoa 1a 0 hay 1.

A DWATAL SIGNAL
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8.1.2. Dit liéu/ Tin hiéu s6

Céc dac trwng co ban cla tin hiéu sb 1a bién do A, chu ky Ts (Tb), va tan s6 F.
Bién do 1a dé Iéch ctia méi mirc so v&i mire trung binh

Chu ky a4 khoang thdi gian ngan nhét gitra hai I1an chuyén mdc (khoang thdi gian tin
hiéu gitr mot mare). Poan tin hiéu trong méi chu ky goi la 1 tin hiéu.

Tan s la s tin hiéu (hay s6 chu ky tin hiéu) trong mét don vi théi gian

Tin hiéu sb6 c6 thé xem la tdng clia nhiéu tin hiéu diéu hoa c6 cac tan sb6 f + 3f + 5f +
.. O day f 14 tAn sb tan sb co ban (thwdng bang ntra tan s tin hiéu) va ton tai cac hai
bac I&. Khodng 95% nang lwong cla tin hiéu tap trung & 3 hai dau (f + 3f + 5f). Vi
vay c6 thé coi dai tan sé cua tin hiéu sé (dai phd) 1a gdm 3 hai dau)
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8.1.2. Dit liéu/ Tin hiéu s6

Pé truyén tin hiéu sd, kénh truyén phai c6 dai thong dir rong dé truyén duoc tan sd co ban va
cac hai 3f, 5f cua nd.

Represerntation of a sgriare wawve as f +3F +6F Squumre Wave of -+ 3 +&F

Vi dy truyén tin hiéu s6 nhi phan c6 toc do bit 2400 bit/s (tan sé co ban 1200 Hz) qua kénh

thoal: The effect of the voice channel on data signals

I- lI | |
. | 1
—= | Woioe Channel —
|| |
digital =bgesd _.'
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8.2. Ma hoa dur liéu trong truong hop
Dit liéu s - Tin hiéu s

Trong trwdng hop nay, moéi di¥ liéu nhi phan (théng th‘u(‘yng) duoc mé‘héa ’thénh mot xung roi
rac (dién &p), méi xung 1& mot tin hiéu va dwdng truyén 14 dwdng truyén sb.

M& hoa di¥ liéu trong trwedng hop nay con dwoc goi la ma héa dwdng truyén. Cac ma nay dwoc
ding trong phwong thire truyén di liéu bang tan co sé (Baseband Transmission). Tin hiéu loai
nay con goi tin hiéu bang tan co s&. CAc tin hiéu dwoc tao ra dé truyén qua dwéng truyén sb
va théda man cac tiéu chi vé :

—  Kha nang mién nhiém véi nhiéu cda tin hiéu

— Khé nang déng bd cta tin hiéu

— Chéng duwoc hién twong mat thanh phan mét chiéu khi truyén.
—  Phé cla tin hiéu

—  Chi phi thyee hién may phat va may thu st dung tin hiéu
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8.2. Dtr l1€u sO - Tin hi€u so

Co 4 loai tin hiéu péng tan co s¢& thuwdng dwgc xem xét trong

cac tai liéu vé truyén thong s6 la ma NRZ (NRZ — L), ma NZ

(NZ — L), ma Biphase (Biphase — L) va ma Miller (Miller — L)

~ Ma khong c6 chir L (Level) & cudi la ma st dung murc dién
ap 0 cho mét gia tri nhi phan va mét mre dién ap khac 0 cho
gia tri con lai.

~ Ma c6 chi¥ cudi L (Level) 1a ma s dung hai mirc dién ap
nguwoc nhau cho hai gia tri nhi phan 0 hoac 1.
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8.2. Dtr l1€u sO - Tin hi€u so

Kha ndng mién nhiém v&i nhiéu cua tin hiéu thé hién & kha nang cho quang
cach gilra cac tin hiéu I&n dé tang hiéu nang cua may thu téi wu

Kha nang déng b cuda tin hiéu la kha nang théng tin vé xung nhip truyén/
nhan cho mai tin hiéu dwoc 16ng vao trong tin hiéu. May thu sé tach théng
tin nhip ra dé dong b6 nhip nhan cua né cho trung véi nhip phat

Hau hét cac duong truyen (chira cac b khuyéch dai dién tr) khéng cho qua
thanh phan 1 chiéu lam cho cac xung mat thanh phan 1 chiéu. Cac ma lam
cho thanh phan 1 chiéu cua n6 bang 0 sé chong dwoc viéc mat thanh phan
1 chiéu.
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8.2. Dtr l1€u sO - Tin hi€u so

Dai thdng cla dwdng truyén phai chira dwoc dai phd cua tin hiéu méi khéng bi mét
théng tin — dai pho cua tin hiéu can nho cang tot
Chi phi trién khai may thu va may phét trong phan lién quan dén ma twong (rng VO
thuat toAn ma hoa va giai ma.
C6 4 loai tin hiéu bang tan co s& thuong dwoc xem xét trong cac tai liéu ve truyen
thdong s6 la ma NRZ (NRZ — L), m&a NZ (NZ — L), ma Biphase (Biphase — L) va ma
Miller (Miller — L)

~  Ma khong co chir L (Level) & cudi 1a ma st dung murc dién 4p 0 cho mot gia tri

nhi phan va mot mere dién ap khac 0 cho gia tri con lai.

~ Macochilr L& cudi (Level) 1a ma st dung hai mirc dién 4p ngwoc nhau cho hai
gia tri nhi phan 0 hoac 1.
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8.2.1. Tin hicu NRZ (Non Return to
Zero)

Tin hiéu NRZ ciia bit ¢6 gia tri bang 1 (bit 1) & muc cao V, tin hiéu cta bit c6 gia tri bang 0
(bit 0) & murc O (voi logic duwong). V&i NRZ-L, thi tin hi€u cua bit 1 va bit 0 lay hai mic V
va -V nén khong co6 thanh phan 1 chiéu. Vi du tin hiéu cho chudi bit 010011010 nhu sau:

Binary Data 1 0 1 1 0 o i 1 0 1

Clock

v

(a) NRZ Code 9] Time
\"4

(b) NRZ - L. 0
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8.2.1. Tin hiéu NRZ

Tin hiéu NRZ/ NRZ-L c6 thuat toan tao va giai ma rat don gian.
Tin hiéu NRZ/ NRZ-L dam bao doéng bd xung nhip véi chudi bit 010101..

Pho ctia NRZ? NRZ-L 1a mét xung dirac nam tai vi tri tdn s6 trung tim va ham pho ctia xung chit nhat co
do rong 1a Tb. P 1a x4c suat xuat hién bit 1.

Snrz-L(S) 1 5 sin? (7 f1})
= —(1 — 2P)<0 4P(1 — P
= 7; ¢ )70 (f) + 4P( ) (e fT3)2
T 0 T = (s} - /'_'_:\\\j/ﬂj\\/ — \/{\C{"\ - £ (Hz)
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8.2.1. Tin hiéu NRZ

Tin hiéu NRZ c6 thanh phan 1 chiéu bang V/2 khi x4c suat xuat hién bit 1 va bit 0 bang nhau. Tin hiéu
NRZ c6 thanh phan 1 chiéu bang 0

Hi¢u nang cuia may thu véi tin hiéu NRZ:

s, () s, (1)
a3 A
"zero" "one" g ()
V [
Lo 7 7 YT,
] 0] T,
_V [] TP)
(a) (b)
Choose 0, < —> Choose 1,
s, () s ()
- i - a3 (1)
Y ‘ENRZ.-L o ~/ ‘ENRZ.-L

(<)

Plerror|nrzL = Q@ (\/QENRZ—L/ND) '
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8.2.2. Tin hieu RZ(Return to Zero)

Tin hiéu RZ chi khac tin hiéu NRZ la tin hiéu cta bit 1 chi & mirc cao V trong nira chu ky Tb
dau, ntra chu ky sau né vé gia tri 0. Vi tin hiéu RZ-L thi tins hiéu cta bit 1 nira chu ky dau &
V nhira chu ky sau vé 0, tin hiéu caa bit 0 ndm & muc -V (c6 phién ban tin hiéu caa bit 0 ¢ -V
trong ntia chu ky Th dau va ntra sau vé 0)

1.0 1 1, 0 0 1 0 1

(c) RZ Code

< © <

(d) RZ - L

o

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

8.2.2 Tin higu RZ

Thuat toan tao RZ la don gian.

Tin hiéu RZ ludn c6é chuyén mdc tin hiéu véi bit 1 dé déng bd va véi phién
ban ca tin hiéu cua bit 0 cling chuyén vé 0 & gitra chu ky thi nd cho phép
dong bb trng bit.

Phé cua tin hiéu RZ réng hon cla NRZ vi xung RZ hep hon

Tin hiéu RZ-L v&i phién ban tin hiéu bit 0 cling tré vé 0 s& c6 thanh phan 1
chiéu bang 0.
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8.2.2. Tin hi€u RZ

Hiéu ning thu ciia may thu voi tin hiéu RZ-L. Vi phién ban tin hiéu cua bit 0 cling tré vé 0
thi hai tin hiéu nguoc pha nhau, hiéu nang thu cua RZ-L va NRZ-L 1a bang nhau.

() g ()
ENY] su(t)
S 4
"zera" v "one" 17"{\?'11
T, T.,/2 T,
T, T,/2 T, 0 ‘ 0 !
D | ! 0 !
/T =1/ T, [
-V =V (b)
(a)
g (t)
A

v Erzy s, ()

Plerror|lgrzL = @ (\/EszL/NO) .

s, (1)
= g4 ()

v Egrz

Choose 1,

0
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8.2.3. Tin hi€u Bi-phase hay
Manchester code

Tin hiéu Bi-phase dugc tao ra theo luat sau: Tin hiéu cua mdi bit 14 mot chuyén mire tin hiéu nam & giira
chu ky tin hiéu Tb. Chuyén cta bit 0 nguoc véi chuyén cta bit 1. Néu qui dinh chuyén muac cua bit 0 1a
tir mure thap 18n murc cao thi chuyén murc cua bit 1 12 tir cao xudng thap. Tin hiéu Bi-phase c6 mirc cao la
V, mtrc thap 14 0. Tin hiéu Bi-phase-L c6 murc cao 1a V va murc thap 1a -V dé thanh phan 1 chiéu cua tin
hiéu bang 0.

Pé dam bao tinh lién tuc cua tin hiéu, trong cac khoang thdi gian ngoai diém chuyén thi tin hiéu giti ¢
murc trudc va dau cua tin hiéu thir hai cua hai bit 0 hay 2 bit 1 lién ti€p s€ cO0 mot chuyén mirc phu.

1 0 1 1.0 0 1 0 1

(f) Bi- Phase - LL 0
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8.2.2. Ma Bi-phase

M4 Bi-phase c6 chuyén muc tin hiéu cho moi bit nén kha ning dong bo tét.
Thuat toan tao tin hi¢u phtrc tap hon RZ va NRZ

Pho cuia Bi-phase rong hon:

n=—>o0

0
sin(7 f1;,/2)
(mf1}y/2)

+ 4P(1 - P)
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8.2.3. Ma Bi-phase

Hi¢u nang ctia may thu voi tin hiéu Bi-phase

s,(1) s, (1) ai ()
. A A
llzeroﬂ !Ionell
Vi v YN
T,
z - 7 T, )
0 T, 0 0
-V -V - _]7/ /T, (e
(2) (b)
Choose 0, < —> Choose 1,
s,(t) s, (1)
- i L 7 (£)
W T Big-L 0 ~ Egi v
(c)

Plerror]gip.L = Q (\/QEB@_L/NU) . (2

TT
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8.2.4. Ma Miller

Tin hiéu cua ma Miller, hay con goi 1a ma ¢4 tré, bit 1 dwoc ma hda bang chuyén murc tin hiéu
¢ gitra chu ky bit; bit 0 gitr nguyén muc trudc néu bit trude bit 0 nay la bit 1 va chuyén mirc
tin hiéu & dau chu ky bit n€u bit trudc bit nay la bit 0. Muc cao caa Miller 1a V va muc thap la
0

Tin hiéu Miller-L c6 muc cao 12 V va murc thap la -V nén thanh phan 1 chiéu xap xi 0

1 0 1 1 0 O 1 0 1

v
Miller Code 0
v

Miller - L. O
—V
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8.2.4. Ma Miller

Miller cho kha ning dong bd vai bit 1 va cac bit 0 lién tiép
Thuat toan tao ma Miller kha phtrc tap

Phé cua tin hiéu Miller

Sm-L(f) _ 1
E 202 (17 + 8 cos 8)
+5 cos 40 + 12 cos 58 + 2 cos 60 — 8 cos 70 + 2 cos 86),(10) &

UNIVERSITY
SASKATCHEWAL

(23 —2cosf —22cos 26 — 12 cos 30

where ¢ = 7 f1}, and P, = P; = 0.5.

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

8.2.4. Ma Miller

. So sanh pho:

2.5

50D

=
9

Normalized PSD (
[

0.5

Normalized frequency (fTb)
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s,0t)

8.2.4. Ma Miller

Hi¢u ndng cua cau trac thu véi tin hiéu Miller

"zero"

"mero"

(a)

CuuDuongThanCong.com

s, (1)

A

“"one"

“"one"

5,(t)
—e

A (9
s,(0)

JOSE,, ——

Plerror|m-L

I

[
'—l
|
Y
|
O
~
i
<
=
~
=
—
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8.2. So sanh Hi¢u nang cua may thu

107} |

10_3; E
= : : 1
= NRLZ—-L and Big—L
= :

10 e 1

-6 : :
10 0 2 <4 6 8 10 12 14
E /N (dB)
> - . .
ENRZ-L — ERZ_L — EBiG'J_L — EM-L =4 Tb = Eb (Joules/blt)‘

2FK
Plerror|nyrz-L = Plerrorlgig-L = Q (\/ ?\rb)
MNo

Plerror|gzL — @ ( ?"Vro) Plerror|p-L = 2Q (\/ ii) .
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8.3. Ma hoa dir licu
Dt licu tuwong tu - Tin hi¢u tuong tu

Day la truo’ng hop truyén di liéu two’ng tw trén dwdong truyen twong tw. Viéc truyen
twong tw 1a nhan tin hiéu twong tw vao va truyén qua moi trwdng voi cac bd khuéch
dai d& dam bao murc tin hidéu dén may thu. Van dé phdi hop (ma hoa) chi dwoc dat ra
khi tinh chat cta di liéu va méi trwdng khong pht hop nhau, thwéng 1a khac nhau vé
vlng tan s6. M héa di liéu trong trwdng hop nay dwoc st dung trong don kénh tan
sO.

Céc ky thuat ma hoa dir liéu trong trwdng hop nay l1a gan dir liéu vao tham sb cla
vat mang diéu hoa C(t) = A sin(2Pi.f.t + Phi). Ba tham s c6 thé bi thay dbi (bi diéu
ché) theo di» liéu la bién do, tan sb va pha nén cé 3 phwong phap ma héa trong
trwong hop nay la diéu ché bién dd (Amplitude Modulating), diéu ché tan sb
(Frequency Modulating), diéu ché pha (Phase Modulating)

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

8.3.1. Piéu ché bién do

Ky hiéu div liéu Ia x(t), tin hiéu sau diéu ché bién dd (gia st bién do vat mang l1a 1):
s(t) = [1+n_x(t)Jcos(2f.t)
O<na<1 la chi sb diéu ché

Diéu ché bién do |a diéu ché don gian niénhat va n6 sé chuyén phd di liéu 1én nam
doi xirng hai bén tan s6 vat mang fc.

Diéu bién c6 phd 1a phd ciia vat mang va hai dai bién dbi xirng & hai bén tan sé vat
mang nén nod bij 1&ng phi nang lwong dé truyén thanh phan vat mang va thém mét
bén dai bién thira — diéu ché don bién (Single Side Band) la kj thuat diéu bién dung
hai bo diéu bién vé&i vat mang nguoc pha réi cong lai dé loai thanh phan vat mang va
mot dai bién.

Tin hiéu diéu bién c6 moi giéa tri bién dd & moi thdi diém déu twong ng véi mot div
liéu nén dd chdng nhiéu thap.
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8.3.1. Diéu bién

Ps = Pc(1 +SQR(na)/2)

M(f) 1

Carsier

/N /N :
N N

Modulating sine-wave signal Discrete carrier
M(F) 4 / term
Lower
sideband
Upper
sideband
f-B f f+B

Amplitude-modulated (DSBTC) wave
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« A A y
8.3.2. Di1éu che goc
Diéu ché goc bao gom diéu ché tan s (diéu tan) va diéu ché pha (diéu pha) c6 vat mang:

s(t) = A.cos[2nft + d(t)]
Picu tan 1am cho tan s6 clia vat mang thay doi ty 1& thuan voi dir liéu hay dao ham cta pha
cua vat mang ty 1€ thuan voi dir lidu:

1
f(O= .+ ¢(0) o'(t) = nm(t)
m(t) la dir héu (bau L) UYL uuy il

Picu ché pha 1am cho pha cua vat mang thay doi ty 1¢ thuan véi dir liéu

(0 = nym(t)
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8.3.2. Biéu ché goc
PAMAMAMMMA »

N RN ¢ B,=28B

AAA A A A AN ‘ B, =2(p+1)B

UV VTV Y VYV VU A P
' i P8 _nA

B 2B

ccccccccccccccccc
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8.3.2. Piéu ché goc

Ly thuyét tin hiéu chirng minh dworc tin hiéu diéu pha co6 kha
nang chdng nhiéu cao hon diéu tan va diéu tan chéng nhiéu tot
hon diéu bién

. Do phure tap cla tin hiéu diéu ché gbéc cao hon hon diéu bién
Bang tan cla diéu tan va diéu pha I&n hon diéu bién

May thu diéu pha chi can thu mot tan sb vé&i pha bién dbi nén
dé thwe hién hon.
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8.4. Ma hoa du li¢u trong troeong hop dir
l1€u sO - tin hi¢u twong tu

Pay l1a trwvong hop can chuyén div liéu sb 1én truyén trén dwéng truyén twong tuw.
Trong trwdng hop ndy vat mang thwdng chon 1a hinh sin c¢6 3 tham sb bién do, tan
sb va pha sé bj diéu ché theo di liéu va sé co6 diéu ché bién do sb, diéu ché tan sb
sb, diéu ché pha sb (khi di¥ liéu la twong tw thi goi la diéu ché twong tw, khi di liéu 1a
sb s& goi la diéu ché so)

Diéu ché sb sé& lam cho gia tri tham s sé& lam cho gié tri tham s thay déi nhay bac
gia ty 1& thuan cda dir liéu nén bd diéu ché duoc td chirc & dang cac khoa chon céc
vat mang co gia tri tham sb twong rng vi gia tri cia div liéu. Cac phwong phap diéu
ché sé duwoc goi la khéa dich chuyén tham sb. Cé 3 phwong phap: Khéa dich bién do
(Amplitude Shift Keying), khoéa dich tan sb (Frequency Shift Keying), khéa dich tan sé
(Phase Shift Keying) twong tng véi diéu bién sb, diéu tan s, diéu pha sb.
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8.4. Ma hoa du li¢u trong troeong hop dir
l1€u sO - tin hi¢u twong tu

. D& tang toc truyén, viéc cai tién cac ky thuat diéu ché sb dwoc
st dung. CAc cai tién co ban la str dung nhiéu tin hiéu khéac
pha nhau co6 cac diém pha cach déu nhau mét géc pha qui dinh
(diéu ché pha cau phwong Quadratic Phase Shift Keying), moi
diém pha mang mot gia tri di¥ liéu va két hop QPSK v&i ASK.

. Dé cai thién dai phd cua tin hiéu diéu ché, viéc lam gidm cac
diém dét bién tin hiéu dwoc st dung.
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8.4. Cac tin hiéu Diéu ché so nhi phan

(a) Binary data

(b) Modulating signal o )
m(t) (] 1. 27, 3'T 4T, si",, 6T, 7T, BT, 9T,

SR WA W AA A VLY Y
VAV UVATAYAY AV

wmcsms o UAMANNADM OO
BN VAVI VA \VATAVA/ATAVRTA VAV AR

warscama o JINMALIIMAAANEA AL AWAAA AAANI
S VL VAR LR OL/RVARVARVAR LT VAR

—

]
]

uuuuuuuuuuuuuuuuu
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8.4. BASK

j_-,‘l(f‘) — 0’ I:GT” -
T " D < t << T — 7./
{ sa2(t) = V cos(2mf.t), | e\ < Ty, fe /
s/ (1) s.(0)
¢ o (1)
o
L ) r, 2-1—;' — ID
r(t) [
.[l'. Ik Comparator -
o T . <T, = 0,
7 (t) N -
T, =——=2—1In| _I] + BASK
2\1El1.ﬁ|¢ -'\Pz y 2
(b)
Choose 0 = => Choose 1,
sl[t] sztf] .
+ - rn=["rg0de
0 ’JEn.\El; ;'le
(c) =
Y“BASK
Plerrorlgask = Q | v/ ——— | .
2;’\-‘0
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8.4. Pho cua tin hiéu ASK

,
Seask(£) = o |60 = 1 45+ 1)+
sin? [Ty, (f + fe)l sin? [7w Ty, (f — fr)]:|
T+ 02 | e ( — F? ] D)
Saasc () N
1 1 r
0 fe T f- f;*’?h

Approximately 959% of the total transmitted power lies in a band gf'
3/Tp (Hz), centered at f.. 5
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8.4. BPSK

s1(t) = —V cos(2m f.t), [f “UT” 0<t<T,
sa2(t) = +V cos(2m fot), if “1p

s; (1) 0 s, (1) 5

e 5 i ) ® g (1) :\/T—TCDS(ZJI f.t)

Plerror]gpsk = Q (\/QEB—TPSK) :
(0

V2 [sin?n(f — fo)Tp] | sin?[w(f + feo)Tb)
SBPSK(f) Py A [ ?Tz(f — fc)g)Tb + '}Tz(f n fC)QTb

Similar to that of BASK, but no impulse functions at =+ f..
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Oscillator 1 (f}) b————o0 (

- O - 5(1)

Oscillator 2 (f;) b———o0 (*

(a)

{ s1(t) = V cos(2m fit + 01), if “O7"

< T
32(1‘5] = V(,‘()S(Q?szt + 92): if “1," 0<t<Ty

o RS (U1 = 02)
. Di tan toi thi€u (quang cach tan so toi thieu) gitra f1 va f2 cho FSK coherent

(Af)[cnherent] _ 1

min 2Tb :
(01 # 02)
. Di tan tbi thiéu cho FSK non coherent A [noncoherent] 1
( J‘(‘)min - E
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r, @(t)
Decision boundan

when P, =P,
[;\l' Egesic U_] n
®

@ ()

l(0) —@(r)]/ﬁs

(t)‘ [;Ur'\r' Eprsx J

s

E
Plerrorlgrsk = @ ( i’j{jﬂ() )
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V2
Sersk(f) =

16
T2

16

+

8.4. FSK

{a( bty S(f 4 fa) 4 STV f2)] | sin? [T (S f’z)]]

2Ty (f + f2)?

2Ty (f — f2)?

(57 — 1) + o0 + gy ¢ ZEERU AT ST — )L,

2Ty (f + f1)?

Bandwidth W =(f, —f,)+3/T,

2Ty (f — f1)?
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-
v2
,-"' ‘.‘ ‘E
=y .;L ] b 1-5.4 Ld LPT
fs f, +—
TF} TP}
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Plerror]

10 12

14
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8.4. QPSK

QPSK sir dung bon diém pha dé mang 4 gia tri dit liéu twong dwong véi 4 chudi nhi phan 00,
01, 10, 11. Vi vay, chu ky tin hi€u 1a 2 chu ky bit (Ts = 2Tb) hodc néu gitt TS = Tb thi toocs
do truyén bit tang gap doi.

Bit Pattern Message Signal Transmitted
00 mi s1(t) = Veos(2rfet), 0<t<Ts=2T} T. 9
01 Mo so(t) = Vsin(2rfet), 0<t<T,=2T, * V .
11 ms s3(t) = —Veos2mfet), 0<t<Ts=2T, ( )dt - _T V Tb E
10 my s4(1) 0

——Vsm(Qﬂ'f 1), Ogtgﬁ:ﬂb

L m =00 | =1

annnnnn
R

SASKY
T JJ

imOlE

=
L
22
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8.4. QPSK

Choose m; =01
Choose m,=01
st — ol B of /B
_ L [m2|ml] B Q _"\'r[] a Q ;"\r[]
b 3 £ § Plmgmi] = Q° ( - )
2 é g G Ny
, VNI
[malmi] = @ N Q No
Choose my=1
Choose my=10
l ( E‘q) : Plbit error] = 0.5P[mgy|my] + 0.5P[my|my| + 1.0P[mg|m]
Plerror] = Plerror|s;(t)] = 1 — Pleorrect|s;(t)] =1— |1 - Q

f\rn

Eq
= ¢ ( Nn) ' 18)
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8.4. QPSK

Trién khai QPSK trong thuc té: chudi bit dong pha 1a bit 1, 3, 5,.., chubi bit truc pha 1a bit 2, 4, ..

V cos|2af c) aftVeos(2af 1)

q a a a a a v . . ]
! a ' I : : 0 2Th 4Th 6Th §Th 10Th
Bitsequence 1 o 1 1 L] ] 1 o 1 Sgpil=afOVeos(Zaf fHa JOVain(2z( 1)
1 v
arlr) L] 1 t t 0
ol | zr| an an| s oen| 7n| er| e
—1 — — Y
L] 2+|| 4Th G'I['lj ﬂ'lﬂj Iﬂ:'['lj
a, a, ay a, Ay . . L .
. : . s(t) = ar(t)V cos(2mfet) + ag(t)V sin(2n fct)
; . YN . ag(t .
@O 0T 1, ar, ar|  s% en| on s e, = \/“?(tj + ag(t)V cos (QMCt ~tan ™ ( Q((t)) )) = V2V cos[2mfct — 0(t)
-1 ay
. “ o 4 - n/4, ifar =41 ap = +1 (bits are 11)
—m/4, ifar=+1,ag = —1 (bits are 10)
Fita] o - t — . ) ! ]
o of m en| ah an| s oen 7nen] en 0(t) Sm/d, ifar=—1,aq =+1 (bits are 01) (19)]
- —3rf4, ifay=—1agn = —1 (bits are 00) g
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8.4. QPSK

Quadrature bit stream Inphase bit stream
si9 () 0 s{(0) s7(0) ] s (1)
—. I *— ¢(t)—e f *— (1)
v v, i {V‘r.
2 2 2 2
t =T,

Il
Q

T, i . r
j'lf- |de —Mh Threshold
. | a,;(t)

Multiplexer —# a(t

rir)

g (r) _
! r _T\ A

e r a,(r
— - J":.' |de —(J?LF Threshold = 0 2(®)

L)

7 (r)

Pbit error] = @
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8.4. Khoa dich pha toi thiéu
Minimum Shift Keying

Tin hiéu QPSK c6 d6i pha kha dot ngot, nén pho ctia né sé kha rong. Dé cai thién, can giam sy d6i pha
dot ngot.

Giai phap 1a 1am cho dit liéu khong thay doi dot ngdt bang cach sir dung ham cira s6 sin va cosin cho dir
li¢éu nghich pha va dong pha.
Jit
VECOS[TT!J] | .
V cos [_23;”(1 )

Inphase signal

a,(t)

a(t)
—| Demultiplexer

a,(t)
-
Quadrature signal

T Vsin(2zf .t
ﬁsin[i]
2]—;3
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6a dich pha toi thieu (MSK

| °
al a]{r];z” “wos(x t/2T, ) Veos(2nf 1)
! - - ., - . .
’ =~ - T -
ng A g 1. i
L r
cos(m #{2T,)) N . ; - . o
-1F 1 1 -r- T il I I
~Th 0 Th ITh 3Th 4Th 5Th  &Th 7Th aTh
a (02" ms(x HE2T,)) L L

ITh ITh 4Th 5Th &Th 7Th HTh

a (02" sin{x 42T, ))Vsin(2f 1)

(b]
1 1 ] ]
=Th il Th ZTh ATh 4Th 5Th GTh 71b 51b 9Th
a0
il AT ae T —
- T - s '_f 1 ] 1 1 1
ar - T i - -1 -Th ] Th ITh ITh 4Th 5Th GTh 7Th HTh 49Th
* sinfm 42T, ) A e \ . (<) 5
-1 T T S T : T ' 5 (O=a (2 cos(m 2T N WVoos(2xf f+a (02" sinfx (2T ))Vsin{2af 1)
-Th il Th ITh ATh 4Th 5Th &Th 7Th BTh 9Th WSk 1 o ¢ ) o ¢
L P
aw{llz sin{m I'{‘“.':]] W |
a ]
@ _y
1 1 'l I | 1 1 1 1 1 1 J
=Th il Th ZTh ATh 4Th 5Th GTh 71b HTh 9Th -Th a Th ¥Th 3Th 4Th 5Th GTh 7Th HTh 49Th
I '
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8.

4. MSK

k2T
[+ |de

(k2T T,

r
—OMD Threshold = 0

| a, (r)

[ (+)ae

(k12T

Nultiplexer

— al(r)

r
—OMD Threshold = 0

| ag, ()

7 (1)

D (t) = [\/isin (;—é) Vsin{Q?rfct)}/-\/VTTb, (22)
oat) = |Vacos (g ) Veosenrn| [ VT @9)

2E}
il'\"rl‘]

P[bit error] = @ (

CuuDuongThanCong.com

27%

) . Fy, = V2T, is the energy per bit. (24)

SASK
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8.4. MSK

--- BPSK

- - QPSK/OQPSK

MSK

it

1

.“.l..l.Il.d....-..l....l..l.frlrlrlrl..l..lrl..l
——— 3 : -

0
(f~f)/r, (Hz/bit/s)

-1

s
==}
-

|

(gp) &y

SISU(] [en2ads Jamog pazijeuLioN

1N

https://fb.com/tailieudientucntt

2
b

cos[2m(f + fe)Tb]

Am2(f + fe)? — w2 /(4

I*[

2
b

cos[27(f — fe)Tp]
An2(f — fe)?2 — w2 /(4

Smsk (f) = K { [
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8.4. Khoa dich pha cau phuong
Quadratic Amplitude Shift Keying

Khoa dich bién dd cau phwong QASK la gidi phap két hop khoa dich pha cau
phwong v&i khoa dich bién do. Cu thé, gidi phap nay sé s dung nhiéu tin hiéu co
cac bién dd khac nhau va véi mbi bién do lai st dung nhiéu tin hiéu c6 cac pha céch
déu nhau mét goc pha qui dinh.

Tin hiéu QASK sé& cé nhiéu tin hiéu c6 ca bién dd va pha khac nhau. C4c tin hiéu
QASK thuworng dwoc biéu dién trén dd hinh, ma méi tin hiéu dwoc coi la 1 diém I
dau mut cha vector tin hiéu cé goc la tam diém cta do thi. Cac diém tin hiéu c6 cung
bién dd s& nam trén mét dwdng tron cé ban kinh biéu dién bién do tin hiéu. Cac diém
tin hiéu c6 clng pha s& nam trén cung mot tia co cling goc pha so véi truc thuc.

Thweng tin hiéu QASK c6 cac diém tin hiéu clng bién do thi khéng cuing pha (hay
cung pha thi khac bién dd) dé tang quéng céach tin hiéu.
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8.4. QASK

Vi du tin hiéu QASK 8 va 16 tin hiéu (mdi tin hiéu dung mang chudi bit n = log2(sd tin hiéu):

3 bits 3 bits s 3 bits 3 birs 3 birs 3 bits 3 bits

3 b
000 001 010 o117 100 101 110 ;111

011

010
1ix1 1Oy OO0 001

Amplitude

110

111

I baud |
Constellation diagram

0111 0001
0110 0010 .
[ ] [ ]

0100

Phase-reference
———————————— - signal
(previous 4 bits)

. °
1
1100 i 1000
L L]
L 1110 1010 L4
1101 1011
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4

8.5. Ma hoa dir lic¢u
Dt 11€u twong tu - Tin hi¢u so

Day la trwong hop truyén dir liéu qua dwdng truyén s6. Dé cd thé truyen
dwoe, di liéu phai chuyén thanh tin hiéu so.

Viéc chuyén di liéu twong tw thanh tin hiéu sb luén cé yéu cau tdi thiéu hoa
sO ky hiéu dwoc sir dung dé biéu dién dir liéu. Vi vay ma hoa trong trwedng
hop nay, phai dong thdi thwe hién s6 hoa tin hiéu va nén dir liéu.

Viéc két hop s6 hoa voi nén div liéu dwoc xét trong phan ma héa ngudn cho
nguon lién tuc vai rat nhiéu giai phap va ndi chung cac giai phap nay cé phu
thudc tirng loai di¥ lieu cu thé.


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

