Bai giang: Truyén sb liéu Chuong 7: Moi trudng truyén dan

CHUONG 7:
MOI TRUONG TRUYEN DAN

Moi truong truyén dugc chia thanh hai loai:
e Moi truong c6 dinh hudng.

e Moi truong khong dinh hudng.

Transmission
media

| Guided I | Unguided I

7.1. MOI TRUONG CO PINH HUONG

+ Khai niém: La mdi truwomg cung cap cap tir thiét bi nay dén thiét bi kia.
+ Phén loai:

e Cap xoan — ddi (twisted pair cable): UTP, STP

e Cap dong truc (Coaxial)

e Cap s¢gi quang (Fiber-optic cable)

Guided media I
Twisted-pair Coaxial Fiber-optic
cable cable cable

71.1 CAP XOAN bOI

e Cau tao: gom 2 sgi day dién xoan lai v6i nhau.

Outer insulator
or PVC

Solid copper
conductors

e GOm 2 dang: khong c6 giap boc(UTP) va c6 giap boc(STP).
7.1.1.1 Cép ddi xoin khong boc (UTP: unshielded twisted pair cable)

+Pic diém:
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e UTP La dang thong dung nhét trong truyén so liéu.

e UTP dai tin sé thich hop cho truyén dan dir liéu va thoai: 100Hz dén
5SMHz(BW=5MHz).

e UTP gém hai diy din, mdi day co 16p cach dién véi mau sic khac nhau, dugc
dung dé nhan dang va cho biét tung cdp day trong bo day 16n.

Twisted-pair cable
100 Hz 5 MHz

Twisted pairs
(5 pairs)

Plastic cover

e Muc dich xoan gidm nhiéu tir bén ngoai tdc dong trén tai.

Noise source

Hinh 6 The total effect is
16-12=4

L

Noise effect = 16 units

A 4

Sender Receiver

1

— — — —
3 3 3 3
Hinh 7.1

Noise source

The total effect is
14-14=0
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+ Uu diém cua cap UTP : ré va dé sur dung, mém d&o hon va dé lép dat.

Céc cap UTP cép cao hon dugc ding trong nhiéu LAN, bao gom Ethernet va Token
Ring.

T6 chirc EIA (Electronic Industries Association) da phat trién thanh 6 cap
e Category 1: dung dién thoai, thich hop cho truyén dit lidu tée do thép.
e Category 2: dung dién thoai va truyén dir liéu 1én dén 4 Mbps.

e Category 3: can it nhat 3 lan xoan trong 0,3m, ding cho truyén dir liéu 1én dén 10
Mbps.

e Category 4: can it nhat 3 1an xodn trong 0,3m va c6 thé truyén dit liéu 1én dén 16
Mbps.

e Category 5: dung cho truyén dan dit liéu 1én dén 100 Mbps.
e Category 6: dung cho truyén dan dir liéu 1én dén 150 Mbps.
+ Pau ndi (Connectors):

e Jack tuong tu nhu loai dung trong di¢n thoai, RJ11 c6 4 day, cap co6 2 doi day
x0dn

e Mang Lan Jack RJ45 dung 8 dy dan, cap c6 4 doi day xoan.

&

4-conductor 8-conductor

RJ-45 Female RJ-45 Male

7.1.1.2 Cap xoin dbi c6 giap boc (STP: shiclded twisted pair cable)

P

e Chu tao: c6 2 diy xodn va duoc boc giap cho 2 day
e Muc dich 1ép giap boc kim loai: ngin nhiéu xuyén kénh (crosstalk).

e Phan loai theo chit luong va cac dau ndi déu tuong tu nhu UTP.
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e Khi sir dung, 16p giap boc phai duoc ndi dat.
e STP thudng déc tién hon UTP, tinh chong nhiéu thi cao hon.

7.1.2 CAP PONG TRUC: (Coaxial cable hay coax)

+ Céu tao: co 5 16p duoc sap xép theo trat ty:
e L6p dan dién bén trong (trong cung)
e Lopcachdién 1
e L6p dan dién bén ngoai
e Lop cach dién 2
e Lop nhya bao phu dé bao vé

+ Tén s6: 800kHz dén 500MHz, Bing thong: 500MHz

Coaxial cable

800 KHz 500 MHz

f

Inner conductor

Outer conductor
(shield)

Plastic cover

+ Céc chuan cap dong truc:

Dugc phan cép theo RG, Mdi s6 RG cho mot tap cac dac tinh vat ly, bao g@)m kich
thudc day dong, kich thudc 16p cach dién va kich cd cua 16p boc ngoai.

Céc chuén thuong gip 1a:

o RG-8: dung cho thick Ethernet.

o RG-9: dung cho thick Ethernet.

o RG-11: dung cho thick Ethernet.

o RG-58: dung cho thin Ethernet.

o RG-59: dung cho TV.

Category Impedance Use

RG-59 75Q Cable TV
RG-58 50Q Thin Ethernet
RG-11 50Q Thick Ethernet
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+ Pau noi cap dong truc:

BNCT
Cable

E[ﬁ%

BNC connector

50-W Ground
BNC terminator wire

e T-connector (dung trong thin Ethernet) ding két ndi cap thir cap hodc cap dén
nhiéu thiét bi dau cudi khac nhau.

e Terminator dung trong cAu hinh bus, trong do6 mot cap dan duoc dung lam xuong
song (backbone) vdi nhi€u thiét bi.
7.1.3 CAP QUANG:
+ Bén chit anh sang: Anh sang la mgt dang cua song dién tur, co tde do 3. 10® m/s
+ Sur khiic xa: Khi anh sang chiéu qua 2 méi truong khac nhau.

e Khi chiéu 4nh sang tir méi trudng chiét suit nho sang méi truong chiét suat 16n goc t6i I
> R. (Hinh a); I: goc t6i va R: 1a géc khuc xa.

e Khi chiéu anh sang tir moi trudng chiét suat 16n sang moi truong chiét sut nho goc téi I
<R. (Hinh b)

Mai trwong c6 chiét suét nhd Mbi triedng co chiét sudt nhé

. (air)
Beam\<

Hinh 13

Beam
Mabi trwdng cé chiét suat I&n (water or Mabi trwd'ng cb chiét suat I&n (water or

glass) _ | ssg .
a. From less dense t0 more dense medium b. From more dense t% ?es dense medium

Hinh 7.3

+ Goc téi han: Xay ra hién tuong phan xa toan ph:‘?m. Lii han

Y

Critical

Hinh 14
angle
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e Khi chiéu anh sang tir moi truong chiét sut 16n sang moi truong chiét suit nho goc t6i I
<R. 1téi han la gbc tng vGi nd goc khic xa R=90°.

e Khi goc toi 161 hon goc t6i han thi xut hién hién twong phan xa toan phan.

Hinh 15
incidence reflection

Hinh 7.4

+ Cap quang ding hién tuong phan xa dé din anh sang qua kénh quang.

+ Dir liéu duoc mi hoa thanh dang chim tia on-off dé biéu dién bit 1 va bit 0. (04 : c6 anh
sang, OFF: khong co6 anh sang).

+ Cac ché dd truyén s¢i quang: 2 ché dd: soi da mode va soi don mode

| Mode I
| Multimode I Hinh 16 |Single modeI

I
Step-index | Graded-index I

Hinh 7.5

+ Soi da mode: 4 hiéu tia tir ngudn anh sang di chuyén bén trong 15i theo nhiéu dudng khac
nhau.

- S¢i da mode step-index:

Hinh 17
N
J ore Destination
Source
Cladding
Hinh 7.6

e Chiét suit cua 161 duogc gitr khong doi tir tam dén ria.
e Céc tia dén khong déng déu xuét hién hién tuong méo do tré.
e Gi6i han toc 46 truyén dit lidu

e Puoc ting dung truyén dir lidu téc do thip, d6 chinh xac khong cao.
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-Soi da mode graded —index:

e C6 cac mat dg thay doi dugc. Mat do cao nhat tai viung tam cuda 161 va gidm dan tai
vung ria.

e Céc tia dugc chinh dinh goc truyén dé tin hiéu dén cung 1 lac

e C06 do chinh xac cao hon so vé1 step-index.

Hinh 18

Destination

Source

Hinh 7.7

- Soi don mode:
e 4 gudn sang duoc tip trung cao trong mot goc nho, tia toi sat mit ngang.
e Soi don mode san xuit v6i dudng kinh twong di bé so véi soi da mode

e Mait dd tuong dbi nho, viée giam mat d6 nay cho phép co goi toi han gan 90
do lam cho qué trinh truyén gan nhu ndm ngang.

e Viéc lan truyén cia nhi€u tia gan nhu gidong nhau va cé thé bo qua yéu to
truyén tre.

e (Cac tia c6 thé xem dén dich ciing mot lic va duoc tai hop ma khong bi méo

dang.
Hinh 19
J |_| L > Destination
Source
Hinh 7.8
+ Kich thudéc cap quang:
Ti s6 cua dudng kinh 151 va dudng kinh vo, dung micromet.
Loai s¢i quang Loi Lo6p bao phu
Micromet micromet.

62.5/125 62.5 125
50/125 50.0 125
100/140 100.0 140
8.3/125 (don 8.3 125

mode)
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+ Ciu tao cap:

Outer@‘ Buffer :
Hinh 20 Fiber

(core and cladding)

Hinh 7.9

e 101 cap dugc boc bai 16p son phu (cladding) tao ra cap quang.

e L5i va 16p son phua c6 thé duge lam tir thuy tinh hay plastic nhung c6 mat d khac
nhau.

e L&p boc ngoai co thé duoc ciu tao tir nhidu chat liéu khac nhau, bao gém vo
Teflon, plastic, plastic ma kim loai kim loai hay luéi kim loai, tuy theo cac ung
dung khac nhau, va diéu kién lap dat.

+ Nguon sang cho cap quang:

e 4 gudn sang c6 thé 1a LED (light-emitting diode) hay diode laser ILD (injection
laser diode).

- LED tuyré tién nhung tin hi€u lai khong hoi tu tdt, nén thuong chi dugc dung
trong truyén dan trong cu ly ngan.

- ILD: cho phép hoi tu chum tia véi goc rat hep, ¢ thé truyén dugc trén mot cu
ly tuong doi dai.
eBo thu phai c6 bo cam bién quang (photodiode) cho phép chuyén tin hiéu thu
duoc sang tin hi€u dién dung dugc cho may tinh.
+ Péu ndi cap quang:

Pau ndi cap quang ciing doi hoi su chinh xac nhu ban than cap quang, khong cho phép
c6 khoang ho, cling nhu khong duoc ép qua sat, luon doi hdi duge can chinh dung néu khong
mudn tin hi¢u bi suy hao.

Ttr do, cac nha san xuat da cung cap cho thi trudng nhiéu loai dau noi vua chinh xac vira
ré tien, voi hai dang dau duc va cai; dau noi duc thuong ndi vao céap, con dau cai dugc mac
vao thiét bi can két noi.

+ Uu diém ciia cap quang: tinh chong nhiéu, it bi suy gidm tin hiéu va bang thong 16n hon.

e Tinh chf')ng nhifu: tr ban chat anh sang, nén khong bi nhiém nhiéu dién tir
truong, con anh sang tir ngoai vao cap thi da duoc 16p boc bao v€ ngan chan.

e it bi suy giam tin hiéu: diéu nay cho phép tin hiéu lan truyén hang chuc Km.

e Bing thong 16n hon: tdc do truyén cao hon.
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+ Khuyét diém ciia cap quang: chi phi cao, Lép dat/bao tri kho khan va d& v&.

e Gia ca: cap quang c6 gia thanh cao hon do phai san xudt véi chit luong cao hon
thi qué trinh tinh loc, cong nghé doi hdi tinh chinh x4c cao hon. Pong thoi chi
phi cho ngudn laser dung tao nguon tin hi¢u ciing dac hon nhiéu lan so voi bo
tao tin hi€u truyén thong trong cap doi hay cap dong truc.

e Lip dit/bao tri: Kho khan khi lip dat nhat 1a khi thiét 1p cac dau ndi cap quang
so voi truong hop dau noi dung cho cap dong.

e Tinh dé v&: Thuy tinh nén d& v&, 1am han ché su tdc dong manh.

Phu’o:ng tién Gia Téc do Suy hao Nhiéu dién P§ an toan
truyén dan tw (An ninh)
UTP Ré 1 — 100 Mbps a hiéu a hiéu Thap
STP Vira 1 — 150 Mbps a hiéu Vira Thap
Cép dong truc | Vira 1 Mbps — 1 Gbps | Vura Vira Thap
Cap quang | Cao 10 Mbps — 2 Gbps | Thap Khong Cao
Cau héi:

1.2 €u tén céac loai cap dugc st dung trong truyén dir li¢u, trinh bay dac diém moi loai va so
sanh cac loai.

7.2 MOI TRUONG KHONG PINH HUONG

+ Khai niém: Con goi 1a thong tin khong day (vo tuyén), song dién tir dugc truyén dan qua
khong khi

+ Qui hoach tin s vo tuyén : Chia thanh 8 dai tan 3kHz dén 300GHz.

VLF Very low frequency VHF Very high frequency

LF Low frequency UHF Ultra high frequency

MF Middle frequency SHF Super high frequency

HF High frequency EHF Extremely high frequency
3 KHz Hinh 21 300 GHz

Radio communication
Radio, microwave, satellite

VHF F | SHF | EHF
3 KHz \\30KHz SOOKH;/ 3 MHz \@0 MH 300 MHz 73GHX\ 30 GH 300 GHz
Surface [Tropospheric][Ionosphericj Space &
line-of-sight
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7.2.1 LAN TRUYEN SONG VO TUYEN:

Song vo tuyén: dung 5 dang truyén: song bé mit (surface), song tang dbi luu
(troposheric), tang dién ly (ionosheric), truyén thang (line of sight), va khong gian (space)

lonosphere lonosphere

Troposphere Troposphere Troposphere

Surface propagation Tropospheric propagation lonospheric propagation

Hinh 22

Troposphere Troposphere

Line-of-sight propagation Space propagation

Hinh 7.10

e Tang d6i luu 12 ving khi quyén kéo dai dén khoang 30 dim so v6i mat dét (ting
binh luu -stratosphere), chtra chu yéu khong khi. May, gid, thay doi nhiét do, va
thoi tiét thuong dién ra & 16p doi luu, 14 16p bay ctia may bay phan luc.

e Tang dién ly 1a 16p khi quyén phia trén ting d6i luu nhung ndm dudi 16p khong
gian, trong d6 chira cac phan ttr dién tich tu do.

Lan truyén bé mit: trong dang nay, song lan truyén trong phan thip nhét cta khi
quyén, sat mit dat. Tai nhimng tan s6 thap nhét, tin hiéu toa ra theo nhiéu hudng tir an ten va di
theo bé mit dat. Cy ly phat di phu thudc vao cong suit, cong suiat cang 1om thi di cang xa.
Lan truyén bé mit cé thé di theo mit nuée bién.

Lan truyén tang doi luu: lan truyén theo hai cach: cé thé di thang (tir anten dén anten)
hay c6 thé truyén dan theo mot goc rdi phan xa lai xudng mit dat nhiéu lan khi cham 16p bé
mat trén cia ting d6i luu. Phuong phap truyén thiang can c6 dinh hudng anten con phuong
phap thir hai thi cho phép truyén dan xa hon.

Lan truyen tang dién ly: Song tan s cao co thé truyen dén ting dién ly roi phan xa
vé mit dat nhiéu lan. Dang lan truyén nay cho phép truyén xa véi cong suat beé.

Lan truyén séng thang Can diéu kién cac anten phai nhin thiy nhau. Anten nhu thé
phai c6 tinh dinh huong, mic trén cao dé khong gip chudng ngai vat. Dang truyén dan nay
doi hoi phai tinh té, can tap trung hoi tu song do song phan xa trong trudng hop ndy sé gy
nhiéu 1én trén tin hiéu thu.

Lan truyen trong khong gian: dugc dung trong cac bo chuyen tiép dung vé tinh. Tin
hiéu phat di dugc vé tinh thu va truyén tiép vé may thu tai mat dat. Day 1a mot dang truyén
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thang c6 bo tlep van trung gian (Ve tinh) voi doi hoi phai c¢6 cac anten thu cuc tot do tin hidu
tir vé tinh 13 yéu va bi suy giam nhiéu do cy ly xa.

7.2.2 LAN TRUYEN CAC TiN HIEU PAC BIET:

Dang tmyén cua tin hi¢u radi6 phu thudc vao tan sd (téc dd) cua tin hiéu. Mdi tan s6
thich hop v&i mét 16p khi quyén dic thu ciing nhu cong nghé thu phat duge dung trong 16p
nay.

VLF (Very Low Frequency): Song nay duoc lan truyén theo dang song bé mit, thuong
qua khong khi, d6i khi & mit bién. Song VLF tuy khong bi anh hudng cta suy hao nhung lai
nhay cam v&i nhidu khi quyén (nhiét va dién) tai ving cao d6 thip. Dang séng nay thich hop
cho thong tin séng dai hay thong tin ding cho tau ngam (hinh 23).

Hinh 23 Long-range radio navigation

3 K'HZ 30. KHz
Hinh 7.11
LF (Low Frequency): twong tu nhu VLF 14 truyén theo dang séng bé mit, dugc ding

trong truyen tin song-dal hang hai (hinh 24). Dang song nay bj suy hao nhiéu vao ban ngay,
khi séng bi hap thu nhiéu béi cc vat can tu nhién.

Hinh 24 Long-range radio navigation

30 KHz 300 KHz
Hinh 7.12

MF (Middle Frequency): Séng duogc truyén qua tang d6i luu. Céc tan sd ndy bi tang
dién ly hép thu. Do d6, cu ly cua séng bi gidi han tir goc can thiét dé phan xa tin hiéu trong
vung d6i luu dé khoi phai di vao ving dién ly. Hap thu nay ting vao ban ngdy, tuy nhién hau
hét cac truyén dan MF lai thuong dua vao cac anten truyén thing (line-insight) cho phép dé
diéu khién va giam yéu t6 hip thy. Trong dii séng nay c¢6 radié AM, hang hai, radio dinh
huéng (RDF: radio direction finding), va tan s6 bao nguy khin cip (emergency
frequency) (hinh 25).

Hinh 25 AM radio

300 KHz 535 KHz 1.605 MHz 3 MHz

Hinh 7.13

HF (high frequency): tin hiéu dung trong tang dién ly, cac tin sd nay di tir vao tang
dién ly, trong d6 bi phan xa vé mat dat do co su khac biét vé mat do. Song HF dung cho
amateur radio (ham radio), citizen’s band (CB), truyén tin qudc té, truyén tin quin sw,
thong tin hang khong dudng dai va thong tin hang hai, telegraph, va fax (hinh 26)
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Hinh 26 CB radio

3 MHz 30 MHz

Hinh 7.14

VHF (Very High Frequency): dung trong thong tin truyén thing, bao gébm séng TV
VHF, radi6 hang khong AM, hd trg khong luu AM (hinh 27)

Channels Channels
Hinh 27 2-6 7-13
Paging )y e
|_| TV FM Aircraft TV
30 MHz 54 88 108 174 216 300 MHz
Hinh 7.15

UHF (Ultrahigh Frequency): hau hét ding trong thong tin truyén thang, bao gdm song
TV UHF, thong tin di dong, paging, va két ndi vi ba (hinh 28). Xin cha ¥ 13 vi ba dugc hiéu 1a
song tr 1 GHz cua UHF cho dén cac SHF va EHF.

Channels Hinh 28
Mobile 14-69 Cellular
telephone / radio Paging
UHF TV |_| Microwave
300 MHz 470 806 3 GHz
Hinh 7.16

SHF (Superhigh frequency): dung trong thong tin truyén thing va khong gian, bao gdm
thong tin vi ba miit dat va vé tinh, radar (hinh 29)

Hinh 29 Microwave
3 GHz 30 GHz

Hinh 7.17

EHF (Extremely high frequency) dung trong thong tin khong gian, chii yéu cho cong
tac khoa hoc bao gom radar, vé tinh, va cac thong tin thr nghiém (hinh 30).
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| Hinh 30 Microwave |
30 GHz 300 GHz

Hinh 7.18

7.2.3 VIBA MAT PAT (terrestrial microwave)

Do truyén thang nén vi ba cin c6 cAc thiét bi thu phat dap tng dugc yéu cau nay. Cu
ly truyén phu thudc rat 16n vao chiéu cao anten, nham tranh duogc cac chudng ngai vat. Thong
thuong anten dugc dat trén cac dinh nai hay doi.

Vi ba lan truyén theo mot hudng, nhu thé can c6 hai tan s6 khac nhau khi truyén tin hai
chi€u, mdt cho phat va mot cho thu, ngay nay thiét bi nay dugc t6 hop lai thanh may thu—phat
(transceiver) voi cac thiét bi cho phép chi dung mdt anten cho hai tan so thu-phat.

B0 tiép van (repeater):

Pé tang cu ly clia vi ba mat dét, c6 thé dung thém nhiéu bo tiép van (hinh 31). Hién nay,
hé vi ba mat dat voi cac tram ti€p van cung cap co so cho cac hé thong dién thoai hién dai

,(@%3:0 OO0

Earth

Hinh 31

Hinh 7.19

Anten:
Co hai dang anten vi ba thuong dung: chdo parabol va anten strng (horn)

Anten parabol (hinh 32)

Hinh 32

Line of symmary

Hinh 7.20

Horn antenna (hinh 33)
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Narrow beam of
microwave
transmission

AbAA

Hinh 33 Wave guide

Hinh 7.21

7.2.4 THONG TIN VE TINH:

Thong tin vé tinh giéng thong tin truyén thang trong d6 c6 mot tram 1a vé tinh. 4 guyén
tac hoat dong twong tu nhu vi ba mat dét, trong d6 vé tinh dong vai trd mot anten va bo tiép
van (hinh 34). Do truyén thang nén yéu t6 vé d6 cong bé mit cua trai dét 1a it quan trong, nén
dang thong tin nay thich hop cho truyén dan lién lyc dia va xuyén dai duong.

Satellite

o~

22.000 miles |
v
Sending earth Earth Receiving earth
station Hinh 34 station
Hinh 7.22

V¢ tinh dia tinh:

Pé bao dam thong tin, thi v€ tinh nhét thiét phai co6 cung tdc do voi mat dat, yéu clu ¢6
v€ tinh dia tinh (hinh 35). Qui dao dia tinh vao khoang 22.000 dam so v6i mat dat. Can c6 ba
v¢ tinh dé phu séng toan cau.

Tin s6 dung trong théng tin vé tinh:

Dai tan nay & tim GHz, dung hai tin s6 thu-phat khac nhau (uplink: tir mat dat 1én vé
tinh va downlink: tir v€ tinh xuong), nhu bang B.2

% Hinh 35

=

Hinh 7.23
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Band Downlink Uplink
C 3.7t0 4.2 GHz 5.925 to 6.425 GHz
Ku 11.7to 12.2 GHz 14 to 14.5 GHz
Ka 17.7 to 21 GHz 23.5 to 31 GHz

7.2.5 PIEN THOAI DI DPONG (cellular telephony):

Puogc thiét ké nham cung cép két ndi 6n dinh gitta mot may di dong va tram ¢ dinh.
a ha cung cap can theo bam dugc thué bao, chi dinh kénh truyén, va chuyén tin hiéu cudc goi
tor kénh nay sang kénh khac khi thué bao di chuyén khdi tam phu séng cia mot tram.

Tir d6 ¢6 yéu cau chia ving dich vy thanh nhiéu té baoe. Mdi té bao gdm mdt anten va
duoc mot tram diéu khién té bao. Cac tram nay dugc chi huy boi mot tram chuyén mach duogc
goi 1a MTSO (mobile telephone switching office). MTSO diéu phéi thong tin giita cac tram té
bao va téng dai dién thoai (central office) nhu hinh 36.

Mobile telephone
switching office (MTSO)

Cell office Cell office Cell office
cell cell cell

Hinh 36

Telephone central
office

nd phone
Hinh 7.24

Kich thudc cac té bao c6 thé thay doi tiiy thude sé may phu trach. Trung binh 1 1 dén
12 dam. Cong suat phat cac tram cling dugc bo tri hop ly d€ khong gay nhiéu 1én cac teé bao
lan can.

Dai song dung cho dién thoai di dong:

Thong tin di dong ban dau dung analog. Dé giam nhidu, ding phuong phap FM cho
truyén tin gitra may di dong voi tong dai cell. FCC qui dinh hai dai song cho théng tin di dong
(hinh 37). Dai tan giita 824 va 849 MHz dugc dung dau tién cho thong tin di dong. Dai tin
giita 869 va 894 MHZ truyén dan thong tin cho dién thoai mit dat. Cac tan sé song mang
duoc phan cach timg 30 KHz, cho phép mdi dai tin h tro dén 833 song mang. Tuy nhién, do
can hai dai tan truyén tin cho full-duplex, 1am cho bing thong mdi dai 1én dén 60 KHz, nén
chi con c6 416 kénh trong mdi dai song.

Bién dich: a guyén Viét Hung Trang 104



Bai giang: Truyén sb liéu Chuong 7: Moi trudng truyén dan

4 hu vay, mdi dai tan chi con 416 kénh FM (trong s6 832 kénh). Trong d6, mot s6 1
kénh duoc ding dé diéu khién va setup dir 1éu thay vi cho thong tin thoai. 4 goai ra, dé tranh
nhiu, cac kénh dugc phin bd tron té bao sao cho cac kénh ké nhau khong dung cing mot
kénh. Gi6i han nay lam cho mdi té bao thuong chi sir dung 40 kénh.

416 channels Hinh 37 416 channels
824 MHz 849 MHz 869 MHz 894 MHz
Hinh 7.25

Truyeén:

Pé thiét 1ap cude goi véi may ban, thué bao di dong dung ma gdm tir 7 dén 10 digit (s6
dién thoai) va nhén goi. Dién thoai di dong s€ scan trong dai tan, tim va thiét 1ap voi kénh co
tin hiéu manh nhat, rdi gori dir liéu (s6 dién thoai) dén dén cell office gén nhat dung kénh nay.
Tram cell tiép van dit liéu den MTSO, dé MTSO gm du liéu nay dén tong dai dién thoai trung
tam (CO: central office). 4 éu bén dbi tac tra 101, ket nbi duge thyc hién va duoc chuyen tiép
dén MTSO. Tai day, MTSO chi dinh mot kénh rdi cho cudc goi va thiét 1ap két ndi. Pién
thoai di dong tu chinh dinh dén kénh mai va thong thoai.

Nhén:

Khi dién thoai ban goi di dong, thi tong dai (C.O) gdi s6 goi dén cho MTSO, dé MTSO
tim vi tri cua thué bao di dong thong qua viéc gai di tin hi€u goi tim tai cac cell. Khi tim dugc
may di dong, MTSO goi tin hiéu bao chudng, va néu di dong tra 16i, MTSO chi dinh mot
kénh thoai dung cho cudc goi, cho phép thong thoai.

Chuyén vung cudc goi:

Trong qua trinh két nbi khi may di dong di tir mot cell nay dén mot cell khac, khi d6 tin
hiéu bi yéu di, nén MTSO s& gidm sat mirc tin hidu trong mot vai gidy. Khi cuong do nay
giam di, MTSO sé& tim mot cell méi thich hop hon dé chuyén sang kénh méi. Qué trinh nay
dién ra rat nhanh nén thué bao khong kip nhén ra.

Digital:

Dich vu dién thoai di dong FM dung chuyen mach di dong analog (ACSC: analog
circuit switched cellular). Khi truyén dit liéu s dung dich vu ACSC thi can c6 modem voi toc
d6 ti1 9.600 dén 19.200 bps.

Tir 1993, nhiéu nha cung cap dich vu da chuyén sang hé théng mang chuyén géi di dong
sO (CDPD: cellular digital packet data). CDPD cung cap dich vu s6 toc do thap trong céac
mang dién thoai dang sur dung, trén co s¢ mo hinh OSI.

Pé tan dung cac mang di dong dang cd, thi du nhu voi dich vu chuyén mach 56K, thi
CDDP dung phuong phap trisector. Day 14 két hop ctia ba cell voi mdi cell 1a 19, 2 Kbps, dé
c6 tong 1a 57,6 Kbps (twong thich dugc v6i dudng chuyén mach 56 K thong qua viéc bo bét
mot s6 overhead). Trong k¥ thuat nay, thi nuéec My duoc chia thanh 12.000 trisector. Ctr mbi
60 trisector, dung mot by dinh tuyén (router).
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Két hop vé tinh va may tinh:

Dién thoai di dong dang chuyén huéng nhanh trong viéc két hop thong tin vé tinh vai
cac hé théng hién hiru. Didu nay cho phép thiét 1ap thong tin di dong tai hai diém bét ky trén
trai dat. Mot xu hudng khac 1a két hop thong tin di dong va may tinh c4 nhan dugc goi 1a
thong tin ¢4 nhan di dong (mobile personal communication) cho phép dung cidc may tinh ca
nhén dé g61, nhan dir li¢u, thoai, hinh anh va video.

7.3 TON HAO PUONG TRUYEN (TRANSMISSSION IMPAIRMENT)

| Impairment I
‘ Attenuation I | Distorsion I ‘ Noise I

Hinh 7.26

C6 3 dang ton hao: suy giam, méo dang, nhiéu.

7.3.1 Suy giam (Attenuation): La thit thoat ning lwong.

- Dé bu suy hao, ding bd khuéch dai tin hi¢u.

Original

p Attenuated Amplified T
! Hinh 39 : :
[ | W
Point 1 Transmission medium Point 2 Point 3

- deciBel (dB): dugc dung dé do dé manh twong ddi cia hai tin hiéu tai hai diém
khac nhau.

e Khi dB am -> tin hi¢u bi suy giam
e Khi dB dwong - tin hiéu duoc khuéch dai.
Do suy giam (dB)=10log,,(P,/PR,)
Trong do:
e P 14 cong suét phat (diém 1)
e P, 13 cong suét thu (diém 2)
Po Khuéch dai (dB)=10log,,(P,/P)
Trong do:

e P; 13 cong sudt vao bo khuéch dai (diém 1)
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e P, 13 cong suét ra bd khuéch dai (diém 2)

Vi du : Gia sir c6 mot tin hiéu di qua méi trwdng truyén, cong suit bi giam mot nira. Hay
tinh do suy giam theo deciBel (dB).

Do suy giam (dB) =10log,,(P,/P,)=10log,,(0,5P, /P,) =10log,,(0,5) =10(-0,3) = -3dB
(-3dB tirc 1a giam di 3 dB, ttc 1a cong suat giam di mot nira)

Vi du : Tin hiéu dwoc khuéch dai 10 lan, tic 1a P, = 10P;.

D§ khuéch dai 10log,,(P,/ P, )=10log,,(10P, / P )=10log,,(10)=10(1)=10dB

Vi du: Mot trong nhimg yéu t6 dé sir dung dB 1a dung phép tinh cong trong qua trinh tinh
toan ton hao tai nhiéu diém noi duo6i nhau.

1dB

<l [
et} -

-3dB ; 7 dB ; -3dB

<l [
Hal -

<l
|

. 4
A
\

Point 1 Transmission Point 2

Point 3 Transmission Point 4

medium Hinh 40 medium
Hinh 7.27
Téng deciBel ciia duong truyén:
P, P, P
101og,, (P, /P)=10log,,(-*—=—*) =10[lo glo( ) +log10(—) +1og10(—)]
Pl PZ P3 3

=1010g10(%) +1010g,0(F3) +1010g10(F4)=—3 +7 -3=1dB
1

2 3
tin hiéu dugc khuéch dai.

7.3.2. Méo dang (Distorsion): La tin hi€u bi thay d6i hinh dang.

e Tin hi¢u hon hop, tao nén tir nhi€u nhiéu tin hi¢u tan s6 khac nhau.

e MJdi tan sb ¢o tdc do tmyén khéc nhau trong moéi trudng, nén tin hiu tai diém thu
khi tong hop lai bi méo.

[\ /\
U |V Hinh 41 U\

Point 1 Point 2 /\
R T
Transmission medium
Composite signal DAANNANNNN AV Composite signal
sent received

Components, in phase Components, out of phase

7.3.3. Nhiéu (4 oise):

+ Khdi niém: La thanh phan khong mong muén xuét hién tai noi thu c6 kha nang lam x4u tin
hiéu.
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+ Phén loai: nhiéu nhiét, nhiéu cam ung (induced noise), nhiéu xuyén kénh (crosstalk) va
nhicu xung.

e Nhiéu nhiét : Khi nhiét do thay ddi, chuyén dong ngau nhién cia electron trong
day dan tao ra thém vao cac tin hi¢u khong do may phat chuyén di. Khac phuc:
dung may diéu hoa.

e Nhiéu cam wrng: do dong co hay thiét bi dién, khi d6 cac thiét bi nay hoat dong
gidng nhu mot anten va moi truong dong vai trdo bo thu song. Khic phuc:
khong dung cac thiét bi tao dién tir trwomg trong lic truyén sb lidu.

e Nhiéu xuyén kénh: anh hudng cia mot day dan 1én day khac. Mot day dong vai
tro anten va day con lai 1a bo thu song. Khic phuc: ding diy chong nhiéu nhw
cap STP

e Nhiéu xung: Do cac thiét bj cong suét, tia chdp. .. Khac phuc: dung chéng sét,
khong déng ngat cac thiét dién trong phong truyen 50 liu.

Transmitted

Noise Received

Hinh 42 L

Point 1 Transmission medium Point 2

7.4 HIEU SUAT (HIEU NANG PERFORMANCE):
Pé do luong hiéu ning ciia méi trudng truyeén, dung 3 khai niém:
e Thong lwgng (throughout),
e Van toc truyén song (propagation speed)
e Thoi gian truyén song (propagation time)

+Théong luong: La lugng dit liéu truyén qua mot diém trong 1 gidy.

(thong lugng 1a s6 bit co thé di qua birc tudng trong mot gidy)

>
Hinh 43 552
) Direction
11110011111000010011 111100101010101010101111100010
il
Transmission medium Transmission medium

through this wall in a second

Throughput is the number of bits passing I

Hinh 7.28
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+_Van tdc truyén song do luvng cu ly ma tin hiéu hoic bit c6 thé di qua méi truvng
trong mdt gidy. Van toc truyén séng cua tin hiéu dién tir phu thudc vao méi trudng va tan sb
tin hiéu.

Thi du: Trong chan khong anh sang di chuyén véi van toc 1a 3.10° m/s. Téc do nay twong tu
nhu trong day cap doi xoan. Tuy nhién, trong cap dong truc va cap quang, thi toc do nay Ia
2.10% m/s cho céc tan sb trong dai MHz dén GHz.

+ Thoi gian truyén séng: Thoi gian can thiét dé tin hiéu hay bit di tir mot diém nay dén mot
diém kia trong moi truong truyén.

Thoi gian truyén = khoang cach / Van tdc truyén séng.

Propagation time = t, — t; = d/Propagation speed

Distance = d
111000010011 ——»
- :
Attime t Hinh 44 i
111000010011 ———»
-
Attime t;

Hinh 7.29

Thoi gian truyén thudng dugc chuan héa sang kilomet.

Thi dy, thoi gian truyén trong diy cap xoan doi dugc chudn hoa thanh km nhu sau:
Thoi gian truyén = 1000m / (3 x 10® m/s) = 3,33 x 10 ° s/m = 3,33 ps/km

Trong cap dong truc va cap quang, thi:

Thoi gian truyén = 1000m / (2 x 10°* m/s) =5 x 10 ° s/m =5 ps/km

+BUOC SONG:

Do dai song 1a mot dic tinh khac cua tin hiéu di chuyén trong moi trudng truyén. Do dai
song rang budc chu ky hay tan sb ciia mot song sin don gian véi toc do truyén trong moi
truong. a 6i khac di, khi tin sb tin hiéu doc 1ap v6i moi trudng, do dai song phu thude vao ca
tan s6 va moi truong. Miac du d6 dai song c6 lién quan dén tin hiéu dién, nhung nguoi ta ciing
dung khi ban dén anh sang trong cap quang. Do dai song 13 cu ly cua tin hiéu don gian di
chuyén trong mot chu ky, nhu trong hinh 45.
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Wavelength

Hinh 45 Attime 1 < >

ANVANYANS s
Transmission medium \/ \/ \/ - 5

Direction of

/\ /\ /\ propagation
Transmission medium \/ \/ U

Attime 1+ T

Hinh 7.30

Do dai song co thé dugce tinh toan tir tc do truyén va chu ky cua tin hiéu
Do dai song = tde d6 truyén x chu ky
Mit khac tir quan hé giita tan s6 va chu ky, ta cé:
Do dai song = tde do truyén x (1/tan sd) = tbc do truyén/tan sb
Goi A 1a d6 dai séng, toe d6 truyén 1a ¢, va tan sb 1a f thi:
A =clf

Do dai séng thudng duge do bang micromét (micron), thi du do dai song tia hong ngoai
(thn sb = 4. 10" trong khong khi 1a:

A =clf=(3.10%/(4.10"*=0,75 .10° m = 0,75 um

Trong day dong truc hay cap quang thi do dai séng thap hon (0,5 um) do tdc d6 truyén
trong cap bé hon trong khong khi.
+ DUNG LUQONG KENH SHANNON:

- Dung luong kénh: Xac dinh toc dd truyén dir liéu cwe dai theo 1y thuyét ciia mét
kénh truyén

C =B log,(1+S/N)

Trong do:

e C[bps]: Dung lugng kénh.
e B[Hz] : Bing thong cta kénh truyén.
e S/4 : Tisd cong suat tin hiéu trén cong suit nhidu.

S(W): Cong suat tin hiéu; 4 (W): Cong suét nhidu.

Vi du 4: Cho c6 mt kénh truyén rat nhiéu nhiéu (N = c0), ti s6 S/N gan béing 0, nhiéu
qué manh lam yéu tin hi€u. a hu thé, dung lugng truyén luc nay la:
C =B log2(1+S/N)= B log,(1+ 0)= B log>(1)=B . 0=0

Piéu nay tic 13 dung luong kénh truyén 1a zérd, bat ké bing thong, tirc 1a ta khong thé
truyén tin qua kénh nay.
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Vi du 5: Tinh téc d9 bit cao nhit Iy thuyét ciia mot dwong cap UTP, véi bang thong
3000Hz, ti s6 S/N 1a 3162 1an (35 dB).

4 hu thé, dung luong truyén 1y thuyét cao nhat 1a:

C=Blogz(1+S/N)=3000 log2(1+3162)=3000 log2(3163)= 3000  x11,62=

34.860bps=34,86kbps

4 hu thé, néu mudn ting téc do truyén dir liéu trong dwong diay UTP, thi phai mot 1a
tang bang thong hay cai thién ti s6 S/V.

Poi tir dB sang sb 1an hoac nguoc lai:

S/N(dB)=101log,,(S/N lan);

S/N(dB)
S/Nlan=10 1

S/N(dB) 35(dB)

S/Nlan=10 © =10 © =10>=3162 lan
S/N(dB) =10log,, (3162) = 35dB

Cau Héi:
e Trinh bay céc dang nhiéu trong truyén dit liéu.
e Trinh bay su suy giam va méo dang trong truyén dir li¢u.

Bai Tap: (Xem Vi du)

e Tinh d¢ suy hao, d6 khuéch dai.
e Thoi gian truyén.
e Dung luong kénh cuc dai.

7.5 SO SANH CAC MOI TRUONG TRUYEN

Khi can thlet phal danh gia mot moi truong truyen trong cac ung dung cu thé thi can
quan tam dén 5 yéu t6 sau: chi phi, toc d9, suy hao, nhiéu dién tir trrong va an toan.

e Chi phi: chi phi vat tu va lap dat

e Toc do: 1a tbe do tmyén bps véi do tin cay cao, chu y la tde do thay ddi theo tan
sO (tan sO cang cao thi truyén cang nhiéu bps), cling nhu kich thudc cua moi
truong hay thiét bi truyén dan, va van dé di€éu hoa ctia moi truong dan dién.

e Suy hao: nhu d3 thao luan ¢ phén trén

e 4 hidu dién tir truong: (EMI: electromagnetic interference) noi 1én kha nang cam
nhéan cuia moi truong doi voi nang luong dién tir trudong tir bén ngoai vao dudng
ket noi 1én trén tin hi¢u truyen.

e An ninh: 1a tinh bao vé cho an ninh khi truyén, thi du séng dién truong, day dan
dién rat dé bi thAm nhap lau, con cap quang thi khé hon.
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Béng so sanh nhiéu dang mdi truong truyén theo cac ti€u chi chat lugng vira néu:

Phu’o:ng ti@n Gia Téc dd Suy hao Nhiéu b6 an
truyén dan dién tir toan
(An ninh)
UTP R¢é 1 — 100 Mbps a hiéu 4 hiéu Thap
STP Vira 1 — 150 Mbps a hiéu Vira Thap
Cép dong truc | Vira 1 Mbps — 1 Gbps | Vira Vira Thap
Cap quang | Cao 10 Mbps — 2 Gbps | Thap Khong Cao
Radio Moderate | 1 — 10 Mbps Low-high | High Low
Microwave | High 1 Mbps — 10 Gbps | Variable | High Moderate
Satellite High 1 Mbps — 10 Gbps | Variable | High Moderate
Cellular High 9.6 —19.2 Kbps Low Moderate | Low
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