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CAC LOAI TIN HIEU

A DTE: tao ra dit liéu va chuyén dén DCE
Q DCE: chuyén tin hiéu thanh cac format thich hop cho qué trinh

truyén
1 EIA (Electronic Industries Association) va ITU-T (International
Telecommunication Union — Telecommunication Standard

Sector) da phat trién nhiéu chuan cho giao dién DTE va DCE

DCE | DCE
KIS DTE




CAC LOAI TIN HIEU

A Tin hiéu dung theo chuan V.28

1 Tin hiéu dong dién vong 20 mA

1 Tin hiéu dung theo chuan RS-422A/V.11
0 Céc tin hiéu truyén trén cap dong truc

J Cac tin hi¢u cap quang

J Cac tin hi¢u v¢€ tinh va vo tuyén



TIN HIEU DUNG THEO CHUAN V28 ST

Th@tbinguﬁn - Thiét bi dich
V =3 dén 15v

+V

1=-V;0=+V
Phat Thu

/
/|

-V
1>2.0V

0<08V 4y _ 0<0.8V

Thu / Phat
/

Tin hiéu n6i dat

Pudng bao vé nodi dat




4 ~ \ 2
TIN HIEU DUNG THEO CHUAN V.28 ﬁ

 Stur dung trén cap song hanh
1 Khoang céach truyén c6 thé dat 15 m
3 Toc do truyén co thé dat 20 Kbps

m Bitl - <-3Vdc
m Bit0 —>+3Vdc



TIN HIEU V.28 TREN CAP
Computer A SONG HANH Computer B

Tin hiéu V.28

Phéan hé TSL Phéan hé TSL

Line dién thoai c6 dinh

Modem 4—/0\ » Modem

Lién két qua mang PSTN s dung Modem



VI DU TIN HIEU TREN CAP
SONG HANH

Computer

Telephone
Line
hale DEZS Fernale DEZG
Interface
— = — Cable | —
wamm) === (= (P . 1 |]-..3
== o ) %
Data Data
Terminal Orcutdeminating
Equiprn et Equiprn et

Lién két Computer véi Modem



TIN HIEU DONG 20mA

L Tin hiéu la ¢

ong dien thay cho dién ap

 Trang thai c!
luong bit dur

huyén mach dugc dieu khién boi
l1€u truyén

m Bit 1 — dong 20 mA di qua: chuyén mach dong

m Bit 0 — khong c6 dong 20 mA di qua: chuyén mach

mo

3 Tai dau thu dong dién duoc phat hién bai cac
mach cam bién dong



TIN HIEU DONG 20 mA

Thiét bi dich

Thiét bj nguén

e

Phat

Thu

¢

¢y

Thu

Phat

L

Ll

e Khoang cach truyén xa hon V.28, cé thé dat 1Km

e Kha niang chéng nhiéu tét hon V.28



TIN HIEU RS-422A/V.11

RS-422A/V .11

Source aquiprmant Destinaltion eguipmeant
+ N + W
; i I
&ij? Transmit I Reaceive |E }—)
=W -\
+' +4
5 L
i Recoive ".Il"-,. Tramsmit
=W -

e SU dung trén cap xoan doi
e Khoang cach truyén téi da 1300m
e Toc dod truyén téi da: 10 Megabaud



TIN HIEU RS-422A / V.11

3 Tin hiéu can bang

u Su thay doi cac bit truyén dua vao su thay
do1 dieén ap trén ca 2 day tin hi¢u
m Bitl - +tVva-V
m Bit0 —->-Vva+V

3 Cu ly 10m toc d6 10Mbps

d Cu ly 1 km toc d6 100Kbps




CAC TIN HIEU TRUYEN TREN CAP | €%
PONG TRUC

 Bing thong hitu han trén cap dong truc c6
thé 1én d¢én 350 MHz hoic cao hon
3 Ché d6 truyén dan tin hiéu

m Truyén dan tin hiéu dii nén (Baseband mode)
m Truyén dan tin hiéu bang rong (Broadband mode)



CAC TIN HIEU TRUYEN TRENCAP

A T
PONG TRUC

] Baseband mode

m St dung toan bd bing thong (bandwidth) dé truyén
luong bit toc do cao (10 Mbps)

] Broadband mode

m Bing thong sin c6 dugc chia thanh mot so cac kénh co
toc do nho hon



CAC TIN HIEU CAP QUANG

1 St dung ma hoa ludng cuc

1 Dua trén nguyén tac chuyén doi tin hi€éu dién
sang 3 murc tin hi¢u quang 0, 0.5Pmax va Pmax

1 Module truyén chuyén cac murc dién ap nhi phan
bén trong sang tin hi€u quang 3 muc dat 1én cap
nho bd no1 va led toéc dd cao

[ Tai bo thu, cap dugc két no1 voi bo no1 dac bict

di dén diode thu quang toc d0 cao ngu trong

module thu. Module nay chuyén do1 tin hi€u tao

ra bo1 diode quang ti 1¢ vo1 mirc anh sang thanh

cac murc dién ap bén trong twong rng vo1 muc |1

va muc 0




TIN HIEU TREN CAP SOl

QUANG

Optical Fiber signals

Source equipment

Transmit

]
77

S| S,
'_vr\l_‘ED

-V

Destination equipment

Receive

>

Ptf;::'to
diode

el
'y

—

Sd do truyén tin hiéu trén cap sgi quang

17



TIN HIEU TREN CAP SOl
QUANG

18

Tin hiéu quang dugc phat di



TiN HIEU VO TUYEN VA VE
TINH

e Cac kénh vo tuyen s dung k¥ thuat ghép kénh
phan chia theo tan s6 FDM (Frequency Division

Multiplexing).

e Moi kénh dugc chia nhoé nhd ki thuat ghép
kénh phan chia theo thot gian TDM (Time
Division Multiplexing)

e Cac phuO’ng phap diéu khién truy xuat
eTruy Xuat ngau nhién
eGan c6 dinh
eGan theo yéu cau

19
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SU SUY GIAM TIN HiEU
(S1gnal Attenuation)

3 Mot tin hiéu lan truyén doc day dan, bién do
cua no giam xudng — tin hi€éu b1 suy giam

3 Néu cap qua dai thi c6 cac bo khuéch dai lip
(repeater) dugc chen vao tung khoang doc
theo cap — tai1 sinh tin hi¢u



BANG THONG BI GIOI HAN

O Bat ky mot kénh truyén hay dudng truyén
nao cling co mot bang thong xac dinh

3 Khi truyén tin hiéu qua kénh thong tin chi
nhitng thanh phan tan so trong diy thong sé
nhan dugc bo1 may thu



SU BIEN DANG DO TRE PHA

d Toc d6 lan truyén cua tin hi€u doc theo
duong truyén thay doi tuy theo tan so

3 Khi truyén mét tin hiéu s6 c6 cac thanh phan
tan sO khac nhau — no s& dén may thu voi
d6 tré pha khac nhau — bién dang tin hiéu
do tré tai may thu

3 Toc dd bit ting — su bién dang ting



SU CAN NHIEU (TAP AM)

3 Khi khéng c6 tin hiéu, mot kénh truyén duoc
xem 1a 1y tudng néu muc dién thé trén do 1a
ZEeTO

Q Thuc té c6 nhiing tic ddong ngau nhién lam
cho mutrc dién thé nay khac zero du khong cé
tin hiéu nao trén dudng truyén

1 Muc tin hiéu ndy goi 12 mic nhiéu dudng
day (line noise)



SU CAN NHIEU (TAP AM)

3 Ti s6 ning luong trung binh cua mdt tin hiéu
thu dugc S so vdi ning lugng cua muc nhiéu
duong day N duoc goi1 la ti sO tin hi¢u trén
nhiéu SNR (Signal to Noise Ratio)

J SNR ;=10 log,, (S/N) (dB)

1 SNR cang cao — chat lugng tin hiéu cang
cao




DUNG LUONG PUONG TRUYEN

Tin hiéu trén dudng truyén thuong bi anh hudng bdi cac nhan
t6 sau: suy hao (attennuation), méo (distortion) va nhiéu
(noise)

Trong moé1 truong ly tuong, theo Nyquist, dung lugng kénh

truyén la |
C = 2Blog,M (bps)

Trong mdi trudong thuc té theo Claude Shannon, dung luong
kénh truyen la

C = Blog,(1+S/N)
Trong doé
B: bing thong kénh truyén
M: s6 muc dién ap
S/N: ti s6 tin hiéu trén nhiéu

C : dung luong kénh truyén (téc do bit cuc dai cho phép truyén khong bi
161)

D000



DUNG LUONG PUONG TRUYEN | &F

3 Vi du: Tinh toc do bit truyén toi da trén
duong day dién thoar thong thuong, biét
rang bang tan cua duong day di€n thoar tu
300-3400 Hz. Tin hi€u truyén trén duong
truyén la tin hi€u day nén vo1 2 muic

a. Trong truong hop dudng truyén 1y tudng

b. Trong truong hop dudng truyén co

S/N=35dB



DUNG LUGNG BPUONG TRUYEN | &T

- Bai tap 1: Mot kénh truyén danh cho
telephone voi SNR =56 dB va B = 3000 Hz.
Tinh tdc dd truyén tdi da khi co nhiéu?

« Bai tap 2: Mot kénh truyén cé bang théng 1
MHz va SNR = 63.

a. Tinh téc do di liéu toi da?

b. Néu toc dé dir liéu thuc té chi bang 2/3 toc

do di liéu tdi da thi sO murc tin hiéu la bao
nhiéu dé dat dwoc toc dd nay?



DUNG LUONG PUONG TRUYEN

Vi du: Mot kénh PSTN co B= 3000 Hz va S/N = 20dB,
xdc dinh C cua kénh.

Giai: Ta cé:
SNR = 10log,, (S/N) theo dB

Thay so:
20 = 10log+(S/N)
Do do:
S/N =100

vay:  C = 3000 log,{1+100} = 19 963 bps
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MOI TRUONG TRUYEN DAN

d Guided media (c6 day)
Cap song hanh (Two-wire Open Lines)

]

m Cap dong truc (Coaxial cable)

m Cap xoan d6i (Twisted pair cable)
s

Cap quang (Optical fiber)
d Unguided media (khong day)
B Viba v¢ tinh (Satellite Microwave)

m Vi bamit dat (Terrestrial Mircowave)
m Hong ngoai (Infrared)
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CAP SONG HANH

L >
/ Nhiéu
XUyén am
Nhiéu tu o ‘
nguén ngoai @) Cap cap song hanh don

DTE Bo ndi dau cuoi —— DCE

b) Vi du mét sgi cap song hanh




DAC DIEM CO BAN CUA CAP
SONG HANH

La méi trudng truyén dan don gian nhat va cé
chat lugng kém nhat, ly do:

- Khéng chéng dugc nhiéu ti bén ngoai.

- Anh hudng I6n clia nhiéu xuyén am

Khoang cach truyén khoang 50 m.

Toc do bit khoang 19,2 Kbit/s.

Vi du s dung cap song hanh: két n6i modem
(DCE = Data circuit equipment) véi may tinh
(DTE = Data terminal equipment) khi truyén so
li€u qua mang PSTN.



UNG DUNG CAP SONG HANH

Computer A Computer B

Cap song hanh

Phéan hé TSL Phéan hé TSL

Line dién thoai c6 dinh

Modem ,—/,@\ » Modem

Lién két qua mang PSTN s dung Modem



CAP XOAN PO

a) Cap cap xoan doi /5 Polyme

b) Sgi cap xoan nhiéu déi — loai
khéng vo bao vé (UTP)

V4 bao vé i / Vé boc ngoai

\

c) Sgi cap xodn nhiéu déi — loai ¢é
vé béo vé (STP)



CAP XOAN DOI
(Twisted pair cable)

, 6
A G A G A Gy 7
8

0o ~Noo bk own-=
(4]




DAC DIEM CO BAN CUA CAP
XOAN DO

La mdi trudng truyén dan co6 chat lugng tot hon
cap song hanh, ly do:

- Choéng dudc nhieu xuyén am

- Cap STP han ché dudgc nhiéu ti bén ngoai

T6c do bit khoang 10Mbit/s véi khoang cach
100m va c6 thé tang Ién khi khoang cach giam
xuong.

Vi du s dung cap xoan doi: loai mang 10BaseT
trong chuén Ethernet..

Gia thanh khéng cao |am, dé thi cong.



Vi DU MANG SU DUNG CAP XOAN

Céap xoan doi

]

OIS C

ll
1
—

Mang dung Hub Mang dung Hub va Switch

39



CAP DONG TRUC

—= [ =

LGp Polyme

Vo kim loai V4 boc ngoai

C4u tao cla cdp dbng truc



CAP PONG TRUC
(Coaxial cable)

Quter cylindrical shell D Bu‘Q’C Sﬁ' dung

trong

B Mang may tinh
(Computer Network)

m Hé¢ thong truyén dir
liéu (Data Systems)

B CATV (Community
Antenna Television)

Second conductor

Insulator

m Mang truyén hinh cé
nhan (Private Video
Network)

Inner conductor



CAP PONG TRUC
(Coaxial cable)




CAO THANG

—_—  ——

CAP PONG TRUC
(Coaxial cable)

—57 Copper
e WIRE |
INSULATION

COPPER MESH

QUTSIDE INSULATION

| RG6 STANDARD |

|RG6 MESSENGER|

{RG11 MESSENGER §




DAC PIEM CO BAN CUA CAP BONG TRUC

La moi trudng truyén dan cé chat lugng tot han
cap xoan doéi, ly do:

- Khéng c6 nhiéu xuyén am

- Han ché& dudc nhiéu tif bén ngoai

Toc do bit c6 thé dat dén 100Mbit/s.

Vi du st dung cap dong truc: loai mang
10Base2, 10Base5 trong chuan Ethernet..

Gia thanh cao, kho thi cong.



Mang st dung cap dong truc:
Ethernet/802.3

Céap dong truc

Hub

Hosts j_'éi;

&

i

Y

10Base2—Thin Ethernet
10Base5—Thick Ethernet

Host

10BaseT—Twisted Pair




CAP QUANG
(Fiber optic cable)

d Cap quang gdbm 3 loai chinh
1 Step index multimode
0 Khoang cach 1én d&én 500m

J Graded index multimode
0 Khoang cach 1én dén 1000m

1 Single mode

0 Khoang cach 1én dén vai km



DAC PIEM CO BAN CUA CAP SOl QUANG

Tin hiéu truyen dan la song anh sang theo
nguyén tac chdp (bit 1) va tat (bit 0).

La mdi trudng truyén dan co chéat lugng tot nhat
do cap quang khong bi nhiéu bdi song dién tu.

T&c do bit co thé dat dén hang Gbit/s véi
khodng cach truyén rat xa.

Thudng su dung 6 cac mang truc



CAP QUANG

(Optical fiber cable)
e Hﬁ: p— WSt dung trong cac
s hé thong truyén dit
‘%l liéu yéu cau toc do
Mulicor cao, bang thong
plastic jacket glass or plastic o I'@Ilg

| cladding

T



CAP QUANG
(Fiber optic cable)

3 Uu diém
Q Toc dd truyén cao, bang thong rong
0 Kha ning chong nhiéu rat cao
0 Nhuoc diém
 Gia thanh cao
Q Lap dat phuc tap



CAP QUANG
(Fiber optic cable)
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VI BA VE TINH

(Satellite Microwave)

VSAT : very smal aperture terminal

down
‘EL' link
Saﬁite ol
ey RS
WA
X
Footprint  Earth ground VSAT

station

Earth

point-to-point

i

Satellmte down

link

RN

R
link
VSAT

R

£

Hub station

point-to-multipoint

U000

CAD DANG KY THUAT

CAO THANG

—_—  ——

=

Dugc st dung trong
Phét thanh, truyén hinh
Di¢n thoai duong dai

Mang ¢4 nhan (Private
Network)



CAO DANG K"v"r THUAT
CAO THANG

VI BA MAT PAT
(Terrestrial Microwave)

. Radia field of coverage

Il d I—)u’qc SU dung
Fixed network/computer trong

d Cac dich wvu dién
thoal duong dai

BS = Basc »lutiom

3 - ter compuresrermina d H¢ théng truyén dan

(common carriers)

d Mang ca nhan
(Private Network)

F..F:. Fi = Frequencies uscd incell



VI BA MAT PAT
(Terrestrial Microwave)

3 Sir dung song mat dat
1 Light of sight
0 Dii tan hoat dong tu 2-40 GHz

J Nhay vo1 vat chan va su thay doi cua moi
troeong (mua,...)




SONG RADIO

V6 huwong, 30MHz — 1GHz ‘

— Antena khéng can co hinh dia va khéng can chinh huédng
Song FM

Truyén hinh UHF va VHF

Truyén theo dwdng ngam (line of sight)

Bi anh hwédng b&i nhiéu da ké&nh (multipath)

— Phan xa

________________________________________
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HONG NGOAI
(Infrared)

» Truyén theo dwdng thang (hodc phan xa)

« Can bdi cac bure twong

+ B¢ dieu khién TV t&r xa, cong diéu khién bang
hong ngoai (IRD port)



