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NOI DUNG CHINH

e M6 ta cac loai méi trudng vat ly
dugc st dung trong truyén sé liéu.

e Cac dac tinh cd ban, uu nhugc diém
cua cac loai moi trUdng

e M6 ta viéc sii dung Modem dé
truyen sO liéu qua mang PSTN.

o Nguon goc va cau trdc cla cac
dudng truyen sO thué rleng

e M6 tA4 mdt s6 chuén giao ti€p I6p
vat ly co ban.

THS.VO TRUGNG SON Co sd k¥ thuit truyén 56 liéu — Chuong 2



. MOl TRUOGNG TRUYEN DAN

e Cap kim loai
— Cap song hanh (Two-wire open lines)
— Cap xoan dbi (Twisted-pair lines)
— Cap dong truc.
e Cap sgi quang
e S6ng vo tuyén
— Hé thong vé tinh.
— Hé thdng vi ba s6.
— Hé thdng vo tuyén té bao
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1.1 CAP SONG HANH

v >
/ Nhiéu
/ Xuyén am
Nhiéu tur 5 ) ]
ngudn ngoai a) Cap cap song hanh don

DTE__—— U

b) Vi du mot soi cap song hanh
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DAC PIEM CO BAN CUA CAP SONG HANH

e La moi trudng truyén dan don gidn nhat va cé
chat lugng kem nhat, ly do:
- Khéng chdng dudc nhiéu ti bén ngoai.
- Anh hudng I6n clia nhiéu xuyén am

e Khoang cach truyén khoang 50 m.

e Toc do bit khodng 19,2 Kbit/s.

e Vi du st dung cap song hanh: két néi modem
(DCE = Data circuit equipment) véi may tinh
(DTE = Data terminal equipment) khi truyén sé
lieu qua mang PSTN.
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UNG DUNG CAP SONG HANH

Computer A Computer B

Cap song hanh

Phan hé Phan hé
TSL Line dién thoai c8 dinh TSL
Modem | »  Modem
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1.2 CAP XOAN DO
><g>@©©©©©©<
a)uCép cdp xoan doi

/

b) Sgi cdp xodn nhiéu déi — loai
khoéng vo bao vé (UTP)

Vo6 Polyme

Vb bao vé \ Vo6 boc ngoai

'

c) Soi cdp xodn nhiéu déi — loai co
vo bao vé (STP)

THS.VO TRUGNG SON Co sd k¥ thuit truyén 56 liéu — Chuong 2



DAC PIEM CO BAN CUA CAP XOAN PO

e La mai trudng truyén dan co chat lugng t6t hon
cap song hanh, ly do:

- Chong dudc nhiéu xuyén am
- Cap STP han ché dudc nhiéu tit bén ngoai

e TOc do bit khoang 10Mbit/s vai khoang cach

100m va c6 thé tang Ién khi khoang cach gidm
xubng.

e Vidu s dung cap xoan doi: loai mang
10BaseT trong chuan Ethernet..

e Gia thanh khéng cao 1am, dé thi cong.
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Vi DU MANG SU DUNG CAP XOAN

Cap xoan dm\

L 2
4

Mang dung Hub Mang dung Hub va Switch
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1.3 CAP DPONG TRUC

LOi

/

V6 kim loai Vb boc ngoai

C4au tao cua cdp dong truc
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PAC DIEM CcO BAN CUA CAP PONG TRUC

e La moi trudng truyén dan cé chat lugng tot han
cap xoan doéi, ly do:
- Khédng c6 nhiéu xuyén am
- Han ché& dugc nhiéu ti bén ngoai

e TGc dd bit c6 thé dat dén 100Mbit/s.

e Vidu st dung cap xoan doi: loai mang
10Base2, 10Base5 trong chuan Ethernet..

e Gia thanh cao, kho thi cong.
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Hosts

THS.VO TRUONG SON

Mang sii dung cdp déng) truc:
Ethernet/802.3

Céap dong truc

I

10Base2—ThinEthernet
10Base5—Thick Ethernet

Host

I l 10BaseT—Twisted Pair
mm

C0 53 ky thuit truyén s6 liéu — Chuong 2 13



n, 1.4 CAP SOl QUANG

N “A /
" o<

nl>n2 a) Soi quang da mode - chiét sudt nhay
bac.

W e =
e

b) Soi quang da mode - chiét suat lién tue.

b) Soi quang don mode.
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PAC DIEM CO BAN CUA CAP SOl QUANG

e Tin hiéu truyén dan Ia séng anh sang theo
nguyén tac chdp (bit 1) va tat (bit 0).

e La moi trudng truyén dan co chat lugng tot
ghat do cap quang khéng bi nhiéu bdi séng
ién tu.

e TAc do bit co thé dat dé€n hang Gbit/s v4i
khodng cach truyén rat xa.

e Thudng su dung 6 cac mang truc
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1.5 HE THONG VI BA MAT DAT

Tram VI BA Gateway
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PAC PIEM CUA HE THONG VI BA

e SU dyng song dién tu & gidi tan GHz dé
chuyén ti€p théng tin trén mat dat.

e Chat lugng dudng truyén khéng cao.
e Khoéng sl dung dé truy nhap truc ti€p mang.

e Thudng s dung dé chuyén tiép théng tin gitia
cac nut mang.

THS.VO TRUGNG SON Co sd k¥ thuit truyén 56 liéu — Chuong 2
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1.6 HE THONG VE TINH

Vé tinh

Tram mat dat Gateway

PSDN

quodc gia
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v 2 2 A ~ P
PDAC BDIEM CUA HE THONG VE TINH
e SU dung song dien tu 3 gidi tan GHz dé
chuyén ti€p théng tin (4/6 Ghz or. 12/14 Ghz).
e Chat lugng dudng truyén kha cao.
e C6 thé sl dung dé truy nhap truc ti€p mang.

e Thudng su dung dé chuyen ti€p thong tin gitia
cac nut mang lién qudc gia.

THS.VO TRUGNG SON Co sd k¥ thuit truyén 56 liéu — Chuong 2

19



1.7 HE THONG VO TUYEN TE BAO

()
S
((})) ((}))
=

B
=
((])) (1)
(1)) o ((}))
2 o)
((})) g/ ((}))

((}))

((}))

BS = Base Station
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PAC PIEM CUA HE THONG THONG TIN
vO TUYEN TE BAO

e Toan b6 vung phuc vu dudgc chia thanh cac té
bao (Cell), thudng c6 hinh luc giac.

e Moi t€ bao do mot tram goc (BS) phuc vu két
ndi v4i cac tram dau cudi bang song dién tin

e Chat lugng dudng truyén kha cao.

e C6 thé sii dung dé truy nhap truc ti€p mang
cho cac khu vuc kho keo cap hodc dau cubi
khong co dinh.
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Il. SUY HAO VA MEO TIN HIEU

Tin hiéu khi truyén trén cac moi truéng déu chiu anh
hudng cla:

e Suy hao (Attenuation)

e Bang thong bi gidi han (Limited bandwidth)

e Méo do tré (Delay distortion), va

e Tap am (Noise)

THS.VO TRUGNG SON Co sd k¥ thuit truyén 56 liéu — Chuong 2
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SUY HAO VA MEOQO TIiN HIEU (TT)

Transmutied data

Transmutied signal

Limited bandwidth

Attenusiion and
distonion effecis

Delay dsstortion

’ ’;‘H Line noise

Received signa! 3 Combined efiect

Szznp'.mg signa!
Recmiv~d data l
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2.1 SUY HAO

e Suy hao la sy suy giam nang Iu’dng tin hiéu khi di
qua moi trudng, dugc tinh bang biéu thc:

A = 10log,,(P/P,) (dB) (1)

e Do do, dé dam bao tinh tin cay cta di liéudau thu
can Iam gidm suy hao bang cach gigi han dé dai
moi trucng (cap).

e CoO thé s dung cac bd khué&ch dai (repeater - lap)
dé lam tang do dai cap. B0 Igi (gain - G) cua bd lap
dugc tinh bang:

G = 10log,(P,/P,) (dB) (2)

Trong do: P, (watts) la cOng suat dau phat; P,
(watts) la cong suat dau thu.
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2.1 SUY HAO (TT)

o Vidu: Mot kénh truyén giida 2 DTE gém ba phan:

Phan 1. muc suy hao la 16 dB.

Phan 2. la bd 1ap co hé sé khuéch dai la 200dB.

Phan 3. muc suy hao la 10 dB.

Gid su cong suét phat la 400 mW, xdc dinh cong
sudt thu.

THS.VO TRUGNG SON Co sd k¥ thuit truyén 56 liéu — Chuong 2
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2.1 SUY HAO (TT)

400 mW

- Al=16 dB }

Pau phat

G=20dB




2.1 SUY HAO (TT)

e Giai: Ap dung cong thic (1) cho phan 1 va 3; cong
thiic (2) cho phan 2 clia kénh ta co:

Phan 1: 16 = 10Ig(400/P,) ¢ P, = 10.0475 mW

Phan 2: 20 = 10Ig(P,/10.0475) ¢ P, = 1004.75 mW
Phan 3: 10 = 10Ig(1004.75/P,) ¢ P, = 100.475 mW

e Cach khac: Tong suy hao va tang ich cta kénh la;
A=16-20+10=6 dB

Vay: 6 = 10Ig(400/P,) va P,=100.475 mW

THS.VO TRUGNG SON Co sd k¥ thuit truyén 56 liéu — Chuong 2
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2.2 BANG THONG B| GIGI HAN

moi trudng truyén dan déu c6 mét giGi han bang
g (W)-

16t tin hiéu hiph sine cé tan so6 I6n hon gidi han nay
sé khéng truyén dudgc qua ké h do suy hao rat Ian.
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2.2 BANG THONG B| GIGI HAN

e M0t tin hiéu co6 chu ky bat ky déu cé thé phan tich
thanh chudi Fourier dugi dang sau:

V(t) =a, + ) a, cosayt) + D _b, sin(nw,t)
n=1 n=1

Trong do:

e v(t) la muc dién ap cla tin hiéu, la ham theo thdi gian,
e w, la thanh phan tan sb cad ban, tinh theo radian/s|

e T =2II/w, la chu ky cua tin hiéu, tinh theo giay.
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2.2 BANG THONG B| GIOI HAN (TT)

a,, a,, b, la cac hé s6 Fourier, dugc tinh nhu sau:

2 | .
b, = ?!v(t)sm(na)ot)dt

THS.VO TRUGNG SON Co sd k¥ thuit truyén 56 liéu — Chuong 2
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2.2 BANG THONG B GIGI HAN (TT)
e Tin hiéu truyén di dudi dang nhi phdn ngau nhién.

e Tuy nhién moi ghu6i nhi phan ngau nhién déu dugc t6
hgp tu cac chubi:

10101010. . ... , 110110110. ... ., 111011101110. ..

e Trong dé chudi 10101010. ... C6 tan s6 Iap lailén
nhat (goi la trudng hgp xau nhat), cac truéng hgp con
lai déu co tan sbé thap han.

e Vivay ta chi can phan tich Fourier cho truéng hgp nay.

THS.VO TRUGNG SON Co sd k¥ thuit truyén 56 liéu — Chuong 2
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2.2 BANG THONG B| GIOI HAN (TT)

e Vdi tin hiéu dan cuc, bi€u thuc (3) dudc viét nhu sau:

v(t) :\é+

A%

1

— {cosa)ot ——C0S3w,t + 1 COSS Wt —..
I1 3 5

fy= wy/2I1 la tan sd cd ban

Chu ky tin hiéu,T=1/f,

1
e e | = = = == = = — =~ =~ — = — = =
Chu ky bit :
Time
0 >
-T -T/2 T/2
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2.1 BANG THONG B] GIOI HAN (TT)

e V4i tin hiéu ludng cuc, biéu thic (3) dugc viét nhu sau:

v(t) = {cosa)ot — % COS3aw,t + El) COSD@,t —. }

fy= w/2I1 la tan sO ¢ ban

Chu ky tin hiéu,T=1/f,

1 0 1 0 1

PV e "
; . Chu ky bit | ‘Tlme

-T _T/2 T/2 T

AV PR S U S R
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2.2 BANG THONG B| GIOI HAN (TT)

e Dé dang nhan thdy tin hiéu nhj phan la t6 hgp vo han
cla cac thanh phan hinh sine tan so6 bac lé:

baci (f,), bac 3 (3f,), bac 5 (5f,), bac 7.(7f,), . . .

e C4c thanh phan hinh sine nay c6 bién d6 giam danykhi
tan sO tang dan.

e MOt kénh truyén cé bang thong bi han ché (ti 0 dén f
Hz) sé ngan can cac thanh phan tan sé cao han f,.
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2.2 BANG THONG B| GIOI HAN (TT)

e Bang thong cang hep, tuc la f, cang thap thi cac thanh
phan bi ngan can cang nhiéu va tin hieéu thu dugc
cang khac vdéi tin hiéu dugc phat di.

Cong suat
4 tin hiéu
X X Cac bang théng
\ \ khac nhau
\ \ /
\ \ \
\\ I \\ I \\ :
f 3f, 5f, Tan sb
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2.2 BANG THONG B| GIOI HAN (TT)

COMponen:s
+ 3713 '

-tni-/

- tu(b

J
|
l

Examples -
received
stEnals
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2.2 BANG THONG BI| GIGI HAN (TT)

1, D
0.5k
0.0
[ .
M
0.0 05 1.0 1.5 20T
ic) Py
1.0 p— - — —
N f\/\/\ /\N\
| | |
. | | I ﬁ
[ \_/V\/ \f\./\/
0.0 05 1.0 1.5 20T
1.0pF
N M
0.0
) \An/
0.0 05 1.0 1.5 20T
(b) sin (2 pr't p( M p( M)t Pl MY
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2.2 BANG THONG B| GIOI HAN (TT)

o Vidu: Mot tin hiéu co téc do 500 bps dugc phdt qua
kénh. Xadc dinh bang thong can thiét nho nhat trong
truong hop: ‘ ‘ )

a) Chi truyén qua tan sé co ban.

b) Truyén qua tan sé co ban va haibac 3

b) Truyén qua tan sé co ban va cédc haibac 3, 5
Gia su chudi thu duoc o truong hop xdu nhat

e Gidi: O tinh hu6ng x&u nhét, tin hiéu 500 bps'cé tan
s cd ban la 250 Hz vi vay:
Hai bac 3 la 750 Hz, hai bac 5 la 1250 Hz.
Vay bang thong yau cau nhé nhat cho tiing truéng
hgp la:
a) 0 d&n 250 Hz
b) 0 d&n 750 Hz
c) 0 dén 1250 Hz

THS.VO TRUGNG SON Co sd k¥ thuit truyén 56 liéu — Chuong 2
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2.2 BANG THONG B| GIOI HAN (TT)

e Theo dinh ly Nyquist, t6c do truyén dan thong tin cuc
dai clia kénh khong tap am, C, dudc cho b&i bi€u thuc:

C=2W Iog2

Trong do W la bang thong cla kénh (Hz) va M la so
muc cua tin hiéu.

e Goi T, la chu ky bit, R la toc do bit thi T, = 1/R.

e Goi T, la chu ky phan ti tin hiéu thi
R = (logo,M)/T, =m/ T, bps
Trong d6 m = log,M la s6 bit chia trong moi phan tl
tin hiéu.

e Vay, T,=1/R =T, /m
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2.2 BANG THONG B| GIOI HAN (TT)

e Néu goi B hiéu qua bang thong, B = R/W  b/s/Hz
ta duoc:

B = R/W = m/(WT,) = 1/(WT,) bis/Hz

Nhu vay, néu bang thong hep lai thi phai lam tang hiéu
qua bang thong néu muon git nguyen toc do bit (vi du:
st dung diéu ché nhiéu muc).
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2.2 BANG THONG B| GIOI HAN (TT)

o Vidu: Mot tin hiéu tryuén qua mang PSTN vdi so do
diéu ché 8 trang thai. Gia su bang thong cua mang
PSTN la 3000 Hz. Xdc dinh C va B cua so do diéu
ché.

e Giai: M=8, W = 3000 Hz
C=2Wlog,M =2 x3000 x log,8
=2 x 3000 x 3 =18 000 bps
B=1/(WT,) =C/W =18 000/3 000 =6 b/s/Hz

e Trong thuc té do cé tap am nén ca 2 gia tri nay sé
bé hon.

THS.VO TRUGNG SON Co sd k¥ thuit truyén 56 liéu — Chuong 2
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2.3 MEO TiN HIEU DO TRE

e CA4c tin hiéu hinh sine véi tan s6 khac nhau c6 toéc do
lan truyén trong mai trudng truyén dan khac nhau.

e MOt tin hiéu s6 bao gom nhiéu thanh phan hinh sine
khac nhau sé c6 do tré khi dén dau thu khac nhau,
gay ra méo tin hiéu do tré.

e Khitoc do bit tang lén thi hieén tugng meo tang len,
thanh phan tré clia bit truGc sé chdng l1én thanh phan
tin hiéu clia bit sau, gay ra nhiéu lién ky tu
(Intersymbol Interference = |SI).

e Ta cé thé quan sat muc dé ISI nhd vao gian dé mat
(eye diagram)

e Gian d6 mat c6 dugc bang cach hién thi tin hiéu thu
dugc tu kénh trén may hién song.
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2.3 MEO TIN HIEU DO TRE (TT)

transitions

S X ey

Méo do tré va gian dé6 mat

THS.VO TRUGNG SON Co sd k¥ thuit truyén 56 liéu — Chuong 2
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2.4 TAP AM

- Trén dudng truyen luén co tap am. Mot thong sO cd
ban dé danh gid chat lugng tin hiéu la S/N (SNR):

SNR = 10log,, (S/N) theo dB

Trong do S, N lan luot la cong sudt tin hiéu va cong
suat tap am.

e Khi SNR I6n tic la tin hiéu cé chat lugng tot va ngudc
lai
e Toc dd truyén dan théng tin cuc dai ctia kénh (théng
lugng kénh - C) cé quan hé véi SNR va dugc xac dinh
theo dinh ly Shannon — Hatley:
C =W log,{1+(S/N)} bps

Trong do: S /a cong sudt trung binh cua tin hiéu va N la
céng suét tap 4m ngdu nhién — tinh theo Watts
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2.4 TAP AM

Vi du: Mot kénh PSTN co W = 3000 Hz va S/N = 204dB,
xdc dinh C cua kénh.

Giai: Ta co.
SNR = 10/og,, (S/N) theo dB
Thay so:
20 = 10/og,,(S/N)
Do do:
SY/VERTI,

Vay: C = 3000 log,{1+100} = 19 963 bps
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2.4 TAP AM

Céac nguon tap &m chinh:
e XUyén am
e Nhiéu xung tu cac thié€t bi cong nghiép
e Nhiéu nhiét

e Nhiéu trang

THS.VO TRUGNG SON Co sd ky thuit truyén s6 liéu — Chuong 2



XUYEN AM va TRIET XUYEN AM

e Xuyén &m la hién tugng cam ung cac tin hiéu ti moét
dudng truyén sang cac dudng truyén khac.

THS.VO TRUONG SON

Co s ky thudt truyén s6 liéu — Chuong 2
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NHIEU XUNG va TAP AM NHIET

e Nhiéu xung gay ra bdi cac xung dién, cac chuyén
mach, may moc hoat dong, su phong dién.

e Cac quéa do dién tan sé cao cé thé gay ranhiéu hon so
vGi tan so thap.

e Tap Am nhiét do cac hat mang dién (e") chuyén déng
nhiét gay ra.

e Tap am nhiét c6 thé dudc khuéch dai cung véi cac
muc tin hiéu thap.
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TAP AM

o Nhiéu trang /a /oa/ lap am ngau nhién anh hudéng trén
mot ddi réng clda truc tan sé.

e Dinh luat Shannon-Hartley xac dinh téc d6 thong,tin
cuc dai ly thuyét.
C =W log,{1+(S/N)} bps

e C4 thé xac dinh dugc muc tin hiéu cuc tleu can phai
thu dudc dé co6 dugc BER cuc tiéu tu biéu thic trén.
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TAP AM
e Nang lugng bit clla mot tin hiéu cé coéng suat S la:

E =ST,

e Mat do cong suat tap &m nhiét dugc cho bdi:
N, = KT [watts/Hz]

Trong do: k 1a hang s6 Boltzmann (1.38 x 1023 Joules/K)
T 1a nhiét do tinh theo do Kelvin (K)

E, SR SR

e Vay: 0
N, N, KT
, E,
e Tinh theo dB: N =10 log,, (S/R)—-10 log,, (kT)

0
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TAP AM

e Nhu vay muc cong suat tin hiéu S phai tang l1én khi T
va R tang l1én dé co dugc ti sO E,/N,chap nhan dugc -
téic 1a BER cuc tiéu.

o Mat khac: N = WN,
e Vivay: S
N, N R

e Tinh theo dB:

E
—= 10l0gy, (SIN) + 10l0g,, (W) — 10l0g,, (R)
0
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TAP AM

e V6i mét BER cho trudc, cac ky thuat diéu ché khac
nhau can cac gia tri E,/N, khac nhau.

o Vidu, tai BER = 10°:
- Diéu ché khda dich tan sé6 FSK can E,/N, = 13.d5,
- Diéu ché khda dich bién do ASK can E,/N, = 13 dB,
- Diéu ché khda diich pha PSK can E,/N, = 10 dB.

e Vay vGi mot kénh co bang théng cho trudc, dé cO 'dugc
toc do bit bang nhau, ty s& S/N thu dudc cuc tiéu 13
khac nhau tuy thudc vao loai diéu ché.
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TAP AM

Vidu: Mot kénh PSTN co W = 3000 Hz va S/N trung
binh tai dau thu = 12 dB, xac dinh R cuc dai va hiéu
qua bang théng B vJdi gia thiét gid tri E,/N,.
a) 13 db, b) 10 dB.
Gidai: Taco: B=RW va
Eb

10l0gy, (R) = (S/N) 45 + 10l0g,, (W) - N (dB)
0

a) 10log,, (R) = 12 + 10log,, 3000 — 13 = 33.77
Do do: R=2382.32bps va B=0.79

b) 10log,, (R) =12 + 34.77 - 10 =36.77
Do do: R=4753.35bps va B=158
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I1l. CAC DANG TIN HIEU PIEN

e RS-232A,B,C, EIA-232D, V.24(ITU-T), V.28
e VOng dong 20 mA
e RS-422A / V.11

e Tin hiéu Baseband trén cap dong truc.

e Tin hiéu Broadband trén cap dong truc.
e Tin hiéu trén cap sgi quang.
e Tin hiéu vo6 tuyén va vé tinh.
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3.1 TIN HIEU RS-232A,B,C, EIA-232D, V24, V28

Thiét bi nguon

Thié

t bi dich

V=3dén 15 (25) v
i , 1=-V;0=+V i
Phat ’ Thu |
y .
-V -V
1>2.0V
0<08V +V
_ Thu / Phat
D J/j
~V Tin hiéu n&i dat
—

budng bdo vé noi dat

e SU dung trén cap song hanh
e Khodng cach truyén c6 thé dat 15 m
e T&c dd truyén co thé dat 20 Kbit/s

THS.VO TRUONG SON

Co s3 k¥ thudt truyén s6 liéu — Chuong 2
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TIN HIEU V.28 TREN CAP SONG HANH

Computer A Computer B

Tin hiéu V28

Phan hé Phan hé
TSL Line dién thoai ¢6 dinh TSL
Modem | »  Modem
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Vi DU TIN HIEU TREN CAP SONG HANH

Computer
Telephone

Line

Male DBEZE Fernale DEZS

Intesface
Cable

(mE, -]
Terminal Orcuitd stmninatinng
Equiprn et Equiprn it

Fin 7. Ground Fin 7, Sround
Generator Receiver
| formn ation Flowy —im-

b) So dé mach dién trén mot doi cap
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3.2 TIN HIEU VONG DONG 20 mA

Thiét bi nguon Thiét bi dich

1@ — — // — *>_
=,

e SU dung trén cap song hanh
e Khodng cach truyén xa hon V.28, c6 thé dat 1Km
e Kha nang chéng nhiéu t6t hon V.28
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3.3 TIN HIEU RS-422A/V.11

RS-422A/V .11

Source aquiprmant Destination eguipmeant

e SU dung trén cap xoan doi
e Khoang cach truyén toi da 1300m (4000ft)
e T6c d6 truyén toi da: 10 Megabaud
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3.3 TIN HIEU RS-422A/V.11 (TT)
e Dién ap ra dau phat : Max = 6v; Min = 2v

e Dién ap vao dau thu: Min = +0.2v / -0.2v

Signal Std Distance (m) Rate

RS-A423A°5 .10 10 100Kkbps
100 10kKbps
1000 1kbps

RS-422AMN.11 10 1Mbps
(unterminated) 100 100kbps
1000 10kbps

FRS-A42280 11 10 1T0Mbps
(terminated) 100 T1Mbps
1000 100kbps
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3.4 TiN HIEU TREN CAP PONG TRUC

C6 hai cach truyén tin hiéu trén cap dong truc

e Mode bang gboc (Baseband mode)

e Mode bang rong (Broadband Mode)
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a) Mode bang goc

Baseband over Coax

Source aquipmeant

Dastination eguipment

So do truyén tin hiéu Mode bang gdc

THS.VO TRUONG SON

Co s ky thudt truyén s6 liéu — Chuong 2
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a) Mode bang gbc (TT)

point-io- prnlnt

I I

multidrop

)

Cdc phuong thiuc két néi

e TDM/TDMA dudc s dung dé chia sé bang théng
e C6 hai phudng phap: dong b6 va khong dong bo
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a) Mode bang gbc (TT)

Kiéu TDM/TDMA déng bd

ST MOCHROMNOLS
M+ 1

e User tham nhéap kénh tai cac khoang thdgi gian dinh san
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a) Mode bang gbc (TT)

Kiéu TDM/TDMA khdéng déng bd

Frama ASYMNOCHROMOUS
-1 ™ M+1 <2

Sy NC SYIMC

User thAm nhép kénh tai cac khoang thdi gian ngau nhién
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b) Mode bang rong

So do truyén tin hiéu Mode bang réng

coaxial cable

RF modem * 1‘ FEF modem

1 [

DTE OTE
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b) Mode bang rong (tt)
e SU dung phuong phdap ghép kénh theo tan sé

bandwidth
determined by bit rate

Signal level

Bang théng cua tin hiéu Mode bang réng
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b) Mode bang rong (tt)

e Cdc Modem duoc su dung dé diéu ché RF

Filter and

Frequency

synthesizer

Combiner
isplitter

Filter and
Demadulator RF in

So doé nguyén ly Modem RF
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b) Mode bang rong (tt)

e Bing thong doi hoi bdi moi kénh do t6c do bit mong
muén va phuong thic diéu ché quyét dinh.

U

%thong cGia cdc Modem RF c6 thé dat
/s/Hz

n
1.0
Vidy: di liéu 9.6 Kbit/s doi hoi bang thong tur
38.4kHz dén 9.6 kHz (B = R/W)

e Dang diéu PSK va FSK hai trang thai thuéng duge
st dung cho cac RF modem.
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3.5 TIN HIEU TREN CAP SOl QUANG

Optical Fiber signals

Source equipment Destination equipment

Transmit Receive

So do truyén tin hiéu trén cdp soi quang

THS.VO TRUGNG SON Co sd k¥ thuit truyén 56 liéu — Chuong 2
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3.5 TIN HIEU TREN CAP SOl QUANG

Logic
iInput

Logic
output

THS.VO TRUONG SON

\

Vi

P

0

max

‘IIZF’m

ax
0

L[

Tin hiéu quang duoc phat di

Co s ky thudt truyén s6 liéu — Chuong 2
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3.6 TIN HIEU VO TUYEN VA VE TINH

Céc kénh vo tuyén s dung ky thuat ghép kénh theo
n

®
tan s6 FDM.

e Tin hiéu bang tan ca sé trong moi kénh s dung
TDM dong bd.

e Cac phuong phap diéu khién truy nhap:
+ Truy nhap ngau nhién (random access),

+ Truy nhap theo an dinh truéc (fixed assignment),
va

+ Truy nhap theo yéu cau (Demand assignment).
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TIN HIEU VO TUYEN VA VE TINH (it)

e M6t vi du cla truy nhap ngau nhién: ALOHA

_Phuong phdp nay chi sd dung dugc khi tai ciua
hé théng chi bang mét phan nhd dung luong.

Lo ligion

Pure Aloha: ~20% load
stn 1
stn &

I - {5

stn 3

a) Pure Aloha
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TIN HIEU VO TUYEN VA VE TINH (it)

1||| ||_|_|—'| Jj||| ||‘|

time slot str'L||:::T.L|re

b) Slotted Aloha

Hai phuaong phap Pure Aloha va Slotted Aloha
co hiéu sudt st dung tuyén rét thap.
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TIN HIEU VO TUYEN VA VE TINH (it)

preasigned frequency-division multiple access

I{:' FEgdss ,.' L.II. I ]'E"'ﬂ' I|: II'__ | .I'|,-":r_.£|, | :

bt ___
stn f2
stn f3

stn f4

c) FDMA an dinh trudc
Phuong phdp nay cdn mét bang théng lon.
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TIN HIEU VO TUYEN VA VE TINH (it)

TS Yéu ciu

station
to hub

TS P4p iing Badn tin

d) TDMA &n dinh theo yéu cau
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TDMA &n dinh theo yéu cau

e Néu dung lugng con, tram chtl sé tra I6i 6 TS A.

e Tram chu gui théng tin & khe thdi gian M.
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VI. TRE TRUYEN DAN TiN HIEU

e DO tré lan truyén T, la mot dac tinh co ban clia
truyén dan.

e Toc d6 lan truyén [ 3 x 108 m/s.

e DU lieu thudng dugc phat theo khung. Khi'thu dugc
c6 thé can thiét phai bao phat.

It]c thu dugc bit

ré khu hoi la mét dic tinh cua lién két, phu
thdi gian phat khung, T
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V. CAC KENH TRUYEN CONG CONG

e KENH PSTN TUONG TU.

e KENH SO CHO THUE RIENG.
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5.1 KENH PSTN TUONG TU

e Kénh PSTN c6 thé dugc dung theo cach quay sd
(dial-up) hoac thué riéng (leased line).
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PIEU CHE SO

e Dé truyen sO liéu trén kénh nay can phai diéu
ché so tin hiéu.

e Diéu che 6 la dung théng tin s6 tdc dong Ién
cac thong sb clia dao dong diéu hoa (séng mang):

V.(t) = cos ot
e CO cac loai diéu ché sau:
+ ASK (Amplitude Shift keying- khda dich bién dd)
+ FSK (Frequancy Shift keying- khda dich tan so)

+ PSK (Phase Shift keying- khoa dich Phase)
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a) Diéu ché khoa dich bién do - ASK

Modulator

Bandpass

|
I
I
|
I
|
I
I
.

Carrier signal

e Tin hiéu diéu ché ASK c6 dang sau:
Vask(t) = Ve(t) . vy(t)
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a) Diéu ché khoa dich bién dd - ASK

Vi) | | | |

1 : 0 : 1 : 1 I O I Q I 1
Vg (1) ] I_____I_____I I =
I I I I I I
R R A A e
RVAT R AVATA VAT a e AV
Ta co: vda(t) = 1/2 +2/m {cos ant - 1/3 €08 3ot +... }
Do D6 vask(t} = vd(t). ve(t)

= 1/2c08 wet + 2/wcos axt {cos wot -...}




a) Diéu ché khoa dich bién dd - ASK

Ap dung:  2e0sA cosB  =cos(A-B) +cos(A+B)

Vay: wvask(t) = 1/2c08 met +

1/ { cos{oc- o)t + COS {Wc+ wo)t
- 1/3cos{me:-3m)t -1/3c0s (e + 3amalt
+ 1/5c08(me -50a)t  + 1/5C05 {6 + S5t0 )t

)




a) Diéu ché khoa dich bién do - ASK

£+,

frequency

Pho tan cda tin hiéu ASK
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b) Diéu ché khoa dich tan sé

|
1T 0

i
—

]

Y TN
'ITT!

AR
AR

e Co thé thay ran%dau ra cia FSK nhu la tong cua hai tin
t

hiéu ASK véi hai thanh phan séng mang la o, va o,.
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b) Piéu ché khoa dich tan s6 - FSK

¥, =% 1 3 90 I, S BN, N,
frequancy

Pho tan cda tin hiéu FSK

e Vivay bang thong doi hdi cla FSK bang tong bang
thdng cua hai tin hieu ASK vgi song mang la o, va ..

THS.VO TRUGNG SON Co s ky thudt truyén s6 liéu — Chuong 2 88



b) Piéu ché khoa dich tan s6 - FSK

Receiver bandwidth

e MOt modem FSK song céng can 2 bang tan cho 2 hudng.

THS.VO TRUGNG SON Co s ky thudt truyén s6 liéu — Chuong 2 89



b) Piéu ché khoa dich tan s6 - FSK

EIA Bell 103 MODEM
Damodulator

Modulator

space = 2025
mark =
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b) Piéu ché khoa dich tan s6 - FSK

Demodulator

space = 1850
mark = 1650
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c) Diéu ché khoa dich phase - PSK

e CO 2 phudng phap PSK la coherentva differential.
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c) Diéu ché khoa dich phase - PSK

e V3i dii liéu ludng cuc, tin hieu PSK dudc biéu dién:

va(t) = 4/ {cos tot - 1/3 cO3 3ot + 175 005 Hawt ...}

veaxft) = 4/n [coB{we- o)t + COB (e + Mot
- 1/3c08(we - 30}t - 173608 (e + 300t
+ 1/5c08(0c- 6ot + 1/5608 (e + St
o)
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c) Diéu ché khoa dich phase - PSK

e Pho clia tin hiéu tinh hiéu PSK dudc biéu dién nhu sau:
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c) Diéu ché khoa dich phase - PSK

e Phase cua tin hiéu tinh hiéu PSK c6 thé dudc bi€u dién
dudi dang cac Vector nhu sau:
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d) Diéu ché nhiéu muc

hé c6 so trang thai tang Ién
ng thong.

e Diéu ché& nhiéu muc thudng la la PSK:
Vidu: 4-PSK, 8-PSK, 16-PSK.. ..

o C6 ké két hgp ASK va PSK dé cé dugc phuang
phap diéu ché QAM:

Vidu: 16-QAM, 64-QAM, 256-QAM . . .
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5.2 KENH SO THUE RIENG

e Kénh s6 thué riéng la cac dudng truyén PDH & SDH.

e Sinh vién ty doc tai liéu, tr P.68 dén P.81.

e Xem lai mén ghép kénh sé.
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VI. CAC CHUAN GIAO TIEP LGP VAT LY

e Chuan EIA-232D.
e Chuan EIA-530.

e Chuan V.35.

e Chuan X.21.

e Chuén giao tiép ISDN.
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6.1 EIA232-D/V.24

- Chi ra su k&t ndi host-modem
- K&t n6i DTE & DCE (CPU & modem)
- S dung loai tin hiéu V.28

Male DEZS Fermale DBZS

e

Telephone
Line

L

Computer

Intexface
% Modem

Data
Terrninal Orouits emninating
Equiprn et Equiprn et
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DD Cata Carrier Detect

RD Receive Data (a.k.a R=D, Ex)

TD Transmit Data {a.k.a TxD, Tx)

Data Terminal Ready

Ground

Data Set Ready

Request Ta Send

Clear To Send

L T 1 T I A T B LN B

Ring Indicator

RS232 DB9 (EiA/TIA 574)

(view into male end)
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view - looking into male connector
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DB-25 Connector Pin Out

Signal Function

Pin

Signal Name

Signal Function

Protectrre Grround

14

sB&

2nd Transrtted Data

Transrutted Data

15

DB

DCE Elernent Tirung

Received Data

16

BB

2nd Recerved Data

BEeguest To Send

T

Recerved Elernent Tiung

Clear To Send

18

Unassigned

Diata 5et Beady

19

2nd Beguest To Send

Signal GronndCormmor

20

Diata Terrnal Feady

Cartier Detect

21

Slgnal Cluality Detector

+Woltage

22

Fing Detector

-Voltage

23

Diata Signal Fate Detector

24

D'TE Elernent Tirung

2nd Line Detector

Urnassigned

2nd Clear To Send

THS.VO TRUONG SON
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CONNECTOR. NAME FUNCTION
Chassis Ground  Electrically ground the chassis (also called Frame Ground)
Transmit Data (TxD) Data channel DTE-»DCE

Received Data
(RxD)

Request To Send
[RTS)

Clear To Send (CTS) |Clear to Send

Data Set Ready
(DSR)

Data channel DTE<-DCE

Request to Send

Data Set Ready

Commaon mode vaoltage connectar; serves as second half of electrical
loop for all of the other connections,

Signal Ground (5G]

Diata Carrier Detect A signal on this connection indicates that the modem has detected a
(DCD) carrier signal on the phone line,

Data Terminal
Ready (DOTR)

22 Ring Indicator (RI)

20
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EJ-45 Connector Pin Out

Description

Fing Indicator

Carner Detect

Diata Terrnunal Beadsy
olgnal Ground § Corarmon
Recerve Data

Transrmat Data

Clear To Send
Reguest To send

l=l=l-—ll='l.!..l'l.|':|.lf.r.'ll'-.'ll—IE
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DCE
DTR On |

i DSR On

Connection |
Set Up phone numbergonnection setlp

carrier on

| CD On

. RXD ~data tones
l CD off ~carrier off

«

RTS on | carrier on

L CTSon
XD , data tones ‘

RTS off | carrier off |
L CTS off N

DTR Off
_DSR Off

Disconnect
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Null Modem: EIA232D & V.24

- St dung cho giao ti€p v6i thi€t bi ngoai vi (terminals, printers...)
& k&t n6i hai computers.

- Receive & Transmit trén cung line, modem cung cap chi¥tcning
nhv nhau cho c3 hai thi€t bi

- Can xdc d5nh tru6c DCE & DTE, cd hai khong thé receive &
transmit trén cdc duong nhu nhau.
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Null Modem: EIA232D & V.24
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6.2 - EIA 530: (wideband synchronous capable)

e Tuong tu tin hi€u EIA 232D

e St dung giao ti€p RS 422A/V.11 differential interface
(balanced)

. Tmyén dugc khodng cdch dai hon, t6¢ @9 cao hon

e 37 pin connector: 9 pins cho cdc dudng tin hiéu thd 2 (d€
tdng do tin ciy)
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6.3 - V.35 designed for wideband synchronous modem
(48-164kbps)
e Cho phép truyén t6 d6 cao hon
e Interface ~ EIA 232D, no secondary or test lines

e signals are mixture of V.28 (unbalanced) & V.11/RS422A
(balanced)

-same max cable/data rate as V.28, unless only RS 422 signals

used
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Figure 12-2 A Comparison of Circuit Switching and Packet Switching

Zireuit Switching

DTE-DCE e
interface on |
public data : B e e
network
(X.25 packet
switching)

RJ-11 Jack
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X.21: DTE-DCE interface on public data network
(X.25 packet switching)

» St dung nhv giao ti€p dau cudi leased line s6 (64 x n kbps)

e T4t cd cdc dudng tin hi€u sit dung thu ph4t RS-422A/V.11 cin
bing

* C4c tin hiéu dong

A o Y- Elrh':lj :.H.J ) : O
b9 trong giao tiép: st 16 Ol g o) o o7
- transmit & recelve Dmmhm drom DTE) " 10 ( nntrnlLE{l ffrom DTE)
inee : recelve() rom D) 4 8 111 EpdT::tutlrEganrTlﬁ IEHI’E }E|
-_S|gnal & byte Indication(A) (from DCE) 5 13 Signal Timing(8) (fom DCE)
timing lines signal Tlnnnqwlirumli £ 5

- control &
Indication lines

GND {cnmmmn} 0

X.21 Interface Pins Supported
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6.5 - ISDN interface

. S-Interface . *

TE = Terminal Equipment
NT = Network Termination
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ISDN interface

1) Mot dudng thoai dudc s6 hod 64kbps (duplex)
e  2) Mot dudng dau cudi ISDN BRI (2B+D): 144k bps
- 2 x 64Kbps (2B)
- 16 kbps channel cho bao hiéu (D)

. S-Interface . *

TE = Terminal Equipment
NT = Network Termination
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ISDN interface

BJ-45 Pin Description

5 and T Interface Expanded Detail

NiC

Beceive +

Transmit +

Transwmit -

Feceive -

Optional -48 VDC Power
Optional -4% VDC Return

=
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S-Interface
1. Hai dudng di va vé riéng biét, mdi dudng mot d6i cap
2. RIJ-45 8 pin connector used to connect TE & NT
3. C6 th€ cung cAp ngudn cho ddu cudi néu c6é yéu ciu
4. Terminal Adapter (TA)
» - K&tnbi vdi cdc dau cudi toc do thap
» - Dung dé tuong thich t6c d6 cho thét bi mang PSTN véi
S-Interface t6c d6 cao hon
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