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CHUONG 7:
MOI TRUONG TRUYEN DAN

Mbi trudng truyén dugc chia thanh hai loai:
e Moi truong cé dinh hudng.

e Moi truong khong dinh hudng.

Transmission
media

Guided I Unguided I

7.1. MOI TRUONG CO PINH HUONG

+ Khai niém: La méi trudong cung cip cap tir thiét bi nay dén thiét bi kia.

+ Phin loai:
e Cap xoin — ddi (twisted pair cable): UTP, STP
e Cap dong truc (Coaxial)
e Cap sgi quang (Fiber-optic cable)

Guided media

Twisted-pair Coaxial Fiber-optic
cable cable cable

71.1 CAP XOAN bOI

il

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

Outer insulator
or PVC

Solid copper
conductors

e GOom 2 dang: khong co giap boc (UTP) va co giap boc (STP).
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7.1.1.1 Cap ddi xoin khéng boc (UTP: unshielded twisted pair cable)
+ Dic diém:
e UTP La dang thong dung nhit trong truyén sé li¢u.
e UTP dai tan sd thich hop cho truyén dan dir lidu va thoai: 100Hz dén 5MHz
(BW=5MHz).
e UTP gom hai diy din, mdi day c6 16p cach dién voi mau sic khac nhau, dugc
dung d¢ nhan dang va cho biét tung cdp day trong b6 day lon.

Twisted-pair cable
100 Hz 5 MHz

- Twisted pairs

e Muc dich xodn gidm nhiéu tir bén ngoai tac dong trén tai.

Noise source

The total effect is
16-12=4
Noise effect = 16 units N
I3 7 >
/
/ ( 116

Receiver

Sender

— — — —
3 3 3 3
Hinh 7.1
Noise source
The total effect is
[ 14-14=0
l 14
Receiver
14
Hinh 7.2
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+ Uu diém cua cap UTP : ré va dé sir dung, mém d&o hon va dé lap dat.

Céc cap UTP cip cao hon dugc dung trong nhiéu LAN, bao gdm Ethernet va Token
Ring.

T4 chirc EIA (Electronic Industries Association) da phat trién thanh 6 cap
e Category 1: dung dién thoai, thich hop cho truyén dit liéu tdc do thﬁp.
e Category 2: dung dién thoai va truyén dir liéu 1én dén 4 Mbps.

e Category 3: can it nhit 3 1in xoan trong 0,3m, ding cho truyén dir lidu 1én dén 10
Mbps.

e Category 4: can it nhat 3 1in xo0n trong 0,3m va c6 thé truyén dir liéu lén dén 16
Mbps.

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

e Jack tuong tu nhu loai dung trong dién thoai, RJ11 c6 4 day, cap c6 2 doi day
X0dn

e Mang Lan Jack RJ45 dung 8 ddy dan, cap c6 4 d6i day xoan.

&

4-conductor 8-conductor

s
12345678

=

RJ-45 Female RJ-45 Male

7.1.1.2 Cap xoén ddi c¢6 giap boc (STP: shiclded twisted pair cable)

P

e Céu tao: c6 2 day xodn va dugc boc giap cho 2 day
e Muc dich 16p giap boc kim loai: ngin nhiéu xuyén kénh (crosstalk).

e Phan loai theo chét lugng va cac ddu ndi déu twong tu nhu UTP.
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e Khi sir dung, 16p giap boc phai duoc ndi dit.

e STP thudng dic tién hon UTP, tinh chéng nhiéu thi cao hon,

7.1.2 CAP PONG TRUC: (Coaxial cable hay coax)

+ Céu tao: c6 5 16p duogc sip xép theo trat ty:
e L&p dan dién bén trong (trong clng)
o Loépcachdién 1
e L&p dan dién bén ngoai
e Lopcach dién 2
e L6p nhya bao phu dé bao vé

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

Coaxial cable

800 KHz 500 MHz

o=
- vveamcCl
T,

Inner conductor

Outer conductor
Plastic cover (shield)

+ Céc chuén cap déng truc:

Pugc phan cép theo RG, Mdi s6 RG cho mot tap cac dac tinh vat ly, bao gém kich
thude day dong, kich thudc 16p cach dién va kich ¢& ctia 16p boc ngoai.

Céc chuan thuong gap la:

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:dungcho TV.

Category Impedance Use
RG-59 75 Q Cable TV
RG-58 50Q Thin Ethernet
RG-11 50 Q Thick Ethernet
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+ Pau no6i cap dong truc:

Cable

|

50-W Ground
BNC terminator wire

e T-connector (ding trong thin Ethernet) dung két nbi cap thir cdp hodc cap dén
nhiéu thi€t bi dau cuoi khac nhau.

e Terminator ding trong cAu hinh bus, trong d6 mét cap dan dugc dung lam xwong
song (backbone) véi nhiéu thiét bi.
7.1.3 CAP QUANG:
+ Béan chét 4nh sang: Anh sang 1a mot dang ctia song dién tir, ¢6 tbc do 3.10° m/s
+ Swkhiic xa: Khi 4nh sang chiéu qua 2 méi trudng khéac nhau.
e Khi chiéu 4nh sang tir mdi truong chiét sut nho sang moi trudong chiét suat 1on goc t6i
I> R (Hinh a); I: géc tdi va R: 1a goc khuce xa.
e Khi chiéu 4nh sang tir mdi truong chiét suat 16n sang moi truong chiét suat nho goc téi
I<R. (Hinh b)

Mi trrong co chiét suat nhé Mai trwéng c6 chiét suét nhd
, (air) . (air)
Beam ’ R
o , Beam . )
Méi truérng cb chiét suét lén (water or Ma&i trwong co chiét suat lon (water or

glass) , gl:-lasss)l , N
a. From less dense to more dense medium b, From more dense {0 less dense medium

Hinh 7.3

+ Goc toi han: Xay ra hién tugng phan xa toan phﬁn. Lisi han

el

Critical
angle

e Khi chiéu 4nh sang tir mdi truong chiét suat 16n sang moi trudng chiét suit nho goc téi
I < R.1t6ihan la goc ing véi nd goc khie xa R=90°.
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e Khi goc tdi 16n hon goc tdi han thi xuat hién hién tuong phan xa toan phﬁn.

ngle of : Angle of
incidence ' refiection

Hinh 7.4

+ Cép quang dung hién tuong phan xa dé dan anh sang qua kénh quang.

+ Dit liéu duoc ma hoa thanh dang chum tia on-off dé biéu dién bit 1 va bit 0. (ON: c6 anh
sang, OFF: khong c6 anh sang).

+ Céc ché d) truyén s¢i quang: 2 ché dd: s¢i da mode va s¢i don mode

| Mode I

Multimode Single mode

Step-index Graded-index
Hinh 7.5

+ Soi da mode: Nhiéu tia tir ngudn 4nh sang di chuyén bén trong 18i theo nhiéu duong khac
nhau.

- Soi da mode step-index:

NN

ore Destination

Source

Cladding
Hinh 7.6
e Chiét suat cua 16i duoc giir khong doi tir taim dén ria.

e Céc tia dén khong déng déu xuat hién hién tugng méo do tré.
e Gi6i han toc do truyén dir liéu

e Duoc tng dung truyén dir liéu toc d6 thap, 6 chinh xac khong cao.
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- S¢i da mode graded —index:

e C6 cac mat do thay d6i dugc. Mat do cao nhit tai ving tim cua 151 va giam dan tai

vung ria.

e Cac tia dugc chinh dinh goc truyén dé tin hidu dén cung 1 luc

e C6 do chinh xac cao hon so voi step-index.

| _

Source

- S¢i don mode:

VAN

Destination

Hinh 7.7

e Ngudn sang dugc tap trung cao trong mot goc nho, tia toi sat mat ngang,

e Sogi don mode san xuat véi duong kinh tuong d6i bé so vai sgi da mode

e Mat do twong d6i nho, viéc giam mat do nay cho phép co goc toi han gan 90
do 1am cho qua trinh truyén gan nhu nam ngang.

e Vi¢c lan truyén cta nhi€u tia gan nhu giong nhau va cé thé boé qua yeu to

truyén tré.

o (CAac tia co6 thé xem dén dich cung mdt luc va dugc tai hop ma khong bi méo

dang.

J1LIL

- (UL

Destination
Source
Hinh 7.8
+ Kich thuéc cap quang:
Ti s6 cua duong kinh 161 va duong kinh vo, ding micromet.
Loai s¢i quang Lai Lép 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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+ Céu tao cap:

Cuter jacket

a0

Fibar
{core and cladding)

Hinh 7.9

e 101 cap dugce boc boi 16p son phu (cladding) tao ra cap quang.

e L3i va 16p son phi c6 thé duoc lam tir thuy tinh hay plastic nhung c6 mat do khac
nhau.

e L&p boc ngoai ¢6 thé duoc ciu tao tir nhidu chét liéu khac nhau, bao gém vo
Teflon, plastic, plastic ma kim loai hay ludi kim loai, tuy theo cac ung dung
khac nhau, va di€u kién lap dat.

+ Ngudn sang cho cap quang:

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

- LED tuy ré tién nhung tin hiéu lai khong hoi tu t6t, nén thuong chi duoc ding
trong truyén dan cyu ly ngan.

- ILD: cho phép hdi tu chum tia vai goc rat hep, co thé truyén duoc trén mot cu
ly twong doi dai.

e B 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.

+ Pau noi cap quang:

Dau ndi cap quang ciing doi hoi sy chinh xac nhu ban than cip quang, khong cho phép
c6 khoang hd, cling nhu khong dugce ép qua sat, luon doi hoi dugce can chinh dang néu khong
muon tin hi€u bi suy hao.

Tur d6, cac nha san xuat da cung cap cho thi truong nhicu loai dau noi vira chinh xac
vira ré tién, véi hai dang dau duc va cai; dau noi duc thuong ndi vao cap, con dau cai dugc
mac vao thi€t bi can k&t noi.

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

e Tinh chdéng nhiu: tir ban chit 4nh sang, nén khong bi nhiém nhidu dién tir
trueong, con anh sang tr ngoai vao cap thi da dugc 16p boc bao vé ngan chan.

e It bi suy giam tin hi¢u: diéu nay cho phép tin hi¢u lan truyén hang chuc Km.

e Biing thong 16n hon: tdc do truyén cao hon.
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+ Khuyét diém ciia cap quang: chi phi cao, Lap dat/bao tri kho khan va dé va.

e Gia ca: cap quang co gia thanh cao hon do phai san xuét vdi chét lugng cao hon
thi qua trinh tinh loc, cong nghé doi hoi tinh chinh xac cao hon. Pong thoi chi
phi cho ngudn laser dung tao ngudn tin hiéu ciing dic hon nhiéu 1an so voi bd
tao tin hiéu truyén thong trong cap ddi hay cap dong truc.

e Lip dit/bao tri: Kho khin khi ldp dt nhét 1a khi thiét 1ap cac dau ndi cip quang
s0 v6i trudng hop dau ndi ding cho cap dong.

e Tinh dé vé: Thuy tinh nén dé v, 1am han ché su tac dong manh.

Phuong ti¢n Gia Téc dd Suy hao Nhiéu di¢n | Do an toan
truyén dan tir (An ninh)
UTP R¢ 1 — 100 Mbps Nhiéu Nhiéu Théap
STP Vira 1 — 150 Mbps Nhiéu Vira Théap
Cép dong truc | Vira 1 Mbps— 1 Gbps | Vira Vira Thip
Cap quang | Cao 10 Mbps — 2 Gbps | Thap Khong Cao

Cau hoi:

Néu tén céc loai cap duoc sir dung trong truyén dit liéu, trinh bay dic diém mdi 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 s6 vé tuyén : Chia thanh 8 dai tin 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
3KHz 300 GHz

Radio communication
Radio, microwave, satellite

300 MHz

Space &
line-of-sight

3 KHz N\ 30KHz /300kHz/" 3 MHz 430 MH? 3GHZ,.30 GHz./ 300 GHz
Surface [Trnpnspheric][Iol‘uospheric]
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7.2.1 LAN TRUYEN SONG VO TUYEN:

Song v tuyén: dung 5 dang truyén: song bé mit (surface), song ting ddi 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

Troposphere Troposphere

Line-of-sight propagation Space propagation

Hinh 7.10

e Tang ddi luu 1 ving khi quyén kéo dai dén khoang 30 dim so voi mit dét (ting
binh lwu -stratosphere), chira chu yéu khong khi. May, gio, thay ddi nhiét 4o, va
thoi tiét thuong dién ra & 16p d6i luu, 1a 16p bay cia may bay phan lyc.

e Tang dién ly 1a 16p khi quyén phia trén ting ddi lvu nhung nam dudi 16p khong
gian, trong do6 chira cac phﬁn tir dién tich tu do.

Lan truyén bé mit: trong dang nay, song lan truyén trong phan thip nhit cua khi
quyén, sat mat dat. Tai nhimng tan s6 thap nhat, tin hidu téa ra theo nhiéu hudng tir anten va di
theo bé mat dat. Cw ly phat di phu thudc vao cong suit, cong suit cang 16m thi di cang xa.
Lan truyén bé mit c6 thé di theo mit nuéc bién.

Lan truyén tang doi luu: lan truyén theo hai cach: c¢6 thé di thing (tir anten dén anten)
hay c6 thé truyén dan theo mot goc rdi phan xa lai xuéng mit dat nhiéu 1an khi cham 16p bé
mit trén cua ting d6i luu. Phuong phép truyén thing can co dinh hudng anten con phuong
phap thir hai thi cho phép truyén dan xa hon.

Lan truyen tang dién ly: Song tan s6 cao co thé truyen dén tang dlen ly roi phén xa
vé mit dat nhiéu lan. Dang lan truyén nay cho phép truyén xa véi cong suit bé.

Lan truyén séng thing: Can diéu kién cac anten phai nhin thiy nhau. Anten nhu thé
phai ¢6 tinh dinh hudng, 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 séng phan xa trong trudng hop nay sé gay
nhiéu 1én trén tin hiéu thu.

Lan truyen trong khong gian: dugc dung trong cac b chuyen tlep dung vé tinh. Tin
hidu phét di dugc vé tinh thu va truyén tiép vé mdy thu tai mat dat. Pay 1a mot dang truyén
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thang c6 bo tiép vén trung gian (vé tinh) voi doi hoi phai cé cac anten thu cyc tét do tin hiéu
tu v€ tinh 1a yeu va bi suy giam nhiéu do cu ly xa.

7.2.2 LAN TRUYEN CAC TIN HIEU PAC BIET:

Dang truyén cta tin hi€u radio phu thudc vao tan sb (téc do) cua tin hiéu. Mdi tan sb
thich hgp véi mot 16p khi quyén dic thu ciing nhu cong nghé thu phat duoc dung trong 16p
nay.

VLF (Very Low Frequency): Séng ndy dugc lan truyén theo dang song bé mit, thuong
qua khong khi, doi khi & mit bién. Song VLF tuy khong bi anh hudng cua suy hao nhung lai
nhay cam vé&i nhidu khi quyén (nhiét va dién) tai ving cao do thap. Dang séng nay thich hop
cho thong tin séng dai hay thong tin ding cho tau ngim (hinh 7.11).

Long-range radio navigation

3 KHz 30 KHz
Hinh 7.11
LF (Low Frequency): trong tuy nhu VLF 14 truyén theo dang séng bé mit, dugc dung

trong truyén tin song-dai hang hai (hinh 7.12). Dang séng nay bi suy hao nhiéu vao ban
ngay, khi song bi hap thu nhiéu boi cac vat can ty nhién.

Long-range radio navigation

30 KHz 300 KHz
Hinh 7.12

MF (Middle Frequency): Song duoc truyén qua ting d6i luu. Cac tin sd nay bi ting
dién ly hip thu. Do d6, cy ly cua séng bi gidi han tir goc can thiét dé phan xa tin hiéu trong
ving d6i luu dé khoi phai di vao vung dién ly. Hip thu niy ting vao ban ngay, tuy nhién hau
hét cac truyén dan MF lai thuong dua vao cac anten truyén thang (line-insight) cho phép dé
didu khién va giam yéu t6 hap thy. Trong dai séng nay c6 radio AM, hang hai, radio dinh
huwéng (RDF: radio direction finding), va tin s6 bao nguy khin cflp (emergency
frequency) (hinh 7.13).

AM radio

300 KHz 535 KHz 1.605 MHz 3 MHz

Hinh 7.13

HF (high frequency): tin hiéu dung trong tang dién ly, cic tin sb nay di tir vao ting
dién ly, trong d6 bi phan xa vé mat dat do co sy khac biét vé mat do. Séng HF dung cho
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amateur radio (ham radio), citizen’s band (CB), truyén tin quoc té, truyén tin quin s,
thong tin hang khong dudong dai va théng tin hang hai, telegraph, va fax (hinh 7.14)

CB radio
3 MHz 30 MHz
Hinh 7.14

VHF (Very High Frequency): dung trong thong tin truyén thang, bao gdm séng TV
VHF, radio hang khong AM, hd trg khong lwu AM (hinh 7.15)

Channels Channels
2-6 7-13
Paging / | /
’_H TV FM Aircraft TV
30 MHz 54 83 108 174 216 300 MHz
Hinh 7.15

UHF (Ultra high Frequency): hau hét dung trong thong tin truyén thing, bao gdm séng
TV UHF, thong tin di dong, paging, va két noi vi ba (hinh 7.16). Xin chu y 1a vi ba dugc hicu
14 séng tir 1 GHz ctia UHF cho dén cac SHF va EHF.

Channels
Mobile 13- Cellular
telephone / radio Paging
UHF TV H Microwave
30!‘.1' 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 mit dat va vé tinh, radar (hinh 7.17)

\ 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 gdm radar, vé tinh, va cac thong tin thir nghiém (hinh 7.18).
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Microwave
30 GH=z 300 GHz

Hinh 7.18

7.2.3 VIBA MAT PAT (terrestrial microwave)

Do truyén thing nén vi ba cin c6 cac thiét bi thu phat dap tng dugc yéu cu nay. Cy
ly truyén phu thudc rat 1on vao chi€u cao anten, nham tranh dugc cac chudng ngai vat. Thong
thuong anten dugc dat trén cac dinh nai hay doi.

Vi ba lan truyén theo mot huéng, nhur thé can c¢6 hai tan s6 khac nhau khi truyén tin hai
chieu, mot cho phat va mdt cho thu, ngay nay thiét bi nay dugc t6 hop lai thanh may thu— phat
(transceiver) vdi cac thiet bi cho phép chi dung mdt anten cho hai tan so thu-phat.

B0 tiép vén (repeater):

Dé tang cu ly cua vi ba mat dat, co thé dung thém nhiéu bo tiép van (hinh 7.19). Hién

nay, hé vi ba mat dat voi cac tram ti€p van cung cap co s& cho cac hé thong dién thoai hién
dai

Earth

Hinh 7.19

Anten:

Co hai dang anten vi ba thuong dung: chao parabol va anten stng (horn)
Anten parabol (hinh 7.20)

Line of symmary

Hinh 7.20

Horn antenna (hinh 7.21)
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Marrow beam of
microwave

transmission

fTyr]

VWave 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 14 vé tinh. Nguyén
tac hoat dong tuong tu nhu vi ba mat dat, trong dé v€ tinh dong vai trdo mot anten va bd tiép

van (hinh 7.22). Do truyén thing nén yéu t6 vé do cong bé mit cua trai dat 1 it quan trong,
nén dang thong tin nay thich hop cho truyén dan lién luc dia va xuyén dai duong.

Satellite

" 22,000 miles | \

Sending earth Earth Receiving earth
stafion station

Hinh 7.22
V¢ tinh dia tinh:

Dé bao dam thong tin, thi vé tinh nhat thiét phai c6 cung tbc do vi mat dat, yéu cau co
v¢ tinh dia tinh (hinh 7.23). Qui dao dia tinh vao khoang 22.000 dam so vdi mat dat. Can co
ba v¢ tinh d€ phu song toan cau.

Tén s6 ding trong thong tin v¢ tinh:

Dai tan ndy ¢ tim GHz, dung hai tan sb thu-phat khac nhau (uplink: tir mat dét 1én vé
tinh va downlink: tr v€ tinh xudng), nhu bang B.2

=

Hinh 7.23
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Band Downlink Uplink
C 3.7t04.2 GHz 5.925 to0 6.425 GHz
Ku 11.7 to 12.2 GHz 14 to 14.5 GHz
Ka 17.7 to 21 GHz 23.5 to31 GHz

7.2.5 PIEN THOAI DI PONG (cellular telephony):

DPuoc thiét ké nhim cung cép két ndi 6n dinh gitra mot may di dong va tram c¢b dinh.
Nha cung cap can theo bam dugc thué bao, chi dinh kénh truyén, va chuyén tin hiéu cudc goi
tur 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 bao. Mdi té bao gdm mdt anten va
duoc mot tram diéu khién té bao. Cac tram nay dugc chi huy bdi mot tram chuyén mach duoc
goi 1a MTSO (mobile telephone switching office). MTSO diéu phdi thong tin giita cac tram té
bao va tong dai dién thoai (central office) nhu hinh 7.24.

Mehik: telephone
switching affice (MTS0)

—

- Telephona central

l_\“_""‘--._ affice

Lard phone

Hinh 7.24

Kich thudc céc té bao co thé thay d6i tiiy thudc s6 may phu trach. Trung binh 1a 1 dén
12 dam. Cong suat phat cac tram ciing duoc bo tri hop 1y dé khong gay nhiéu 1én cac té bao
lan can.

Dai song dung cho dién thoai di djng:

Thong tin di dong ban dau dung analog. Bé giam nhidu, dung phuong phap FM cho
truyén tin giita may di dong vdi tong dai cell. FCC qui dinh hai dai song cho théng tin di dong
(hinh 7.25). Dai tan giita 824 va 849 MHz duoc ding dau tién cho thong tin di dong. Dai tin
giita 869 va 894 MHZ truyén dan thong tin cho dién thoai mat dit. Cac tan s6 song mang
duogc phan cach tirng 30 KHz, cho phép mdi dai tan hd trg ¢én 833 séng mang. Tuy nhién, do
can hai dai tan truyén tin cho full-duplex, 1am cho bang thong mdi dai 1én dén 60 KHz, nén
chi con c6 416 kénh trong mdi dai song.
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Nhu vay, mdi dai tan chi con 416 kénh FM (trong s6 832 kénh). Trong d6, mot s kénh
dugc dung dé diéu khién va setup dir 1éu thay vi cho thong tin thoai. Ngoai ra, dé tranh nhidu,
cac kénh dugc phan b trong té bao sao cho cac kénh ké nhau khong ding ciing mot kénh.
Gi6i han nay 1am cho mdi té bao thuong chi st dung 40 kénh.

416 channels 416 channels

824 MHz 849 MHz 869 MHz 894 MHz
Hinh 7.25

Truyén:

Dé thiét 1ap cudc goi voi may ban, thué bao di dong dung ma gom tir 7 dén 10 digit (s6
dién thoai) va nhin goi. Dién thoai di ddng s¢ scan trong dai tan, tim va thiét 1ap voi kénh céd
tin hiéu manh nhat, rdi gui dir liéu (sé dién thoai) dén dén cell office gﬁn nhit dung kénh nay.
Tram cell tiép van di liéu dén MTSO, dé MTSO guri dit liéu nay dén tong dai dién thoai trung
tam (CO: central office). Néu bén dbi tac tra 1i, két ndi duge thue hién va duge chuyén tiép
dén MTSO. Tai day, MTSO chi dinh mot kénh rdi cho cudc goi va thiét lap két ndi. Dién
thoai di dong tu chinh dinh dén kénh méi va thong thoai.

Nhén:

Khi dién thoai ban goi di dong, thi tong dai (C.0) goi sé goi dén cho MTSO, dé MTSO
tim vi tri ciia thué bao di dong thong qua viéc goi di tin hi¢u goi tim tai cac cell. Khi tim dugc
may di dong, MTSO goi tin hiéu bao chuong, va néu di dong tra 161, MTSO chi dinh mot
kénh thoai dung cho cudc goi, cho phép thong thoai.

Chuyén vung cudc goi:

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

Digital:

Dich vu dién thoai di dong FM dung chuyén mach di dong analog (ACSC: analog
circuit switched cellular). Khi truyén dir liéu s6 dung dich vu ACSC thi can c6 modem véi toc
d6 tt 9.600 dén 19.200 bps.

Tir 1993, nhiéu nha cung cip dich vy d chuyén sang hé thong mang chuyen g6i di dong
s (CDPD: cellular digital packet data). CDPD cung cép dich vu sé toc do thip trong cac
mang dién thoai dang st dung, trén co s& mo6 hinh OSI.

Pé tan dung cac mang di dong dang co, thi du nhu vai dich vu chuyén mach 56K, thi
CDDP dung phuong phap trisector. Day 1a két hop ciia ba cell vai mdi cell 1a 19, 2 Kbps, dé
c6 tong 1a 57,6 Kbps (twong thich dugc véi duong chuyén mach 56 K thong qua viéc bo bt
mot sb overhead). Trong k¥ thuat nay, thi nuéc My duoc chia thanh 12.000 trisector. Ctr mdi
60 trisector, ding mot bo 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 véi
cac hé thdng hién hitu. Diéu nay cho phép thiét lap thong tin di dong tai hai diém bat ky trén
trai dat. Mot xu hudng khac 1a két hop thong tin di dong va may tinh ca nhan duoc goi la
thong tin cd nhan di dong (mobile personal communication) cho phép dung cdc may tinh ca
nhan dé g61, nhan dir liéu, thoai, hinh anh va video.

7.3 TON HAO PUONG TRUYEN (TRANSMISSSION IMPAIRMENT)

Impairment I
‘ Attenuation I ‘ Distorsion I ‘ Noise I

Hinh 7.26

Cé 3 dang ton hao: suy giam, méo dang, nhiéu.
7.3.1 Suy giam (Attenuation): La thit thoat ning luong.
- Pé bu suy hao, ding bo khuéch dai tin hiéu.

Original
Attenuated Amplified
-
Point 1 Transmission medium Paint 2 Point 3

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

e Khi dB am - tin hi¢u bi suy giam
e Khi dB duong -> tin hiéu dugc khuéch dai.
D¢ suy giam (dB)=10log,,(P,/F)
Trong do:
e P, 1a cong suat phat (diém 1)
e P;1a cong sut thu (diém 2)
P§ Khuéch dai (dB)=10log,,(P,/P)
Trong do:

e P; 13 cong sut vao bo khuéch dai (diém 1)
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e P, 1a cong sut ra bo khuéch dai (diém 2)

Vi du : Gia sir c6 mdt tin hiéu di qua méi truwdong truyén, cong suit bi giam mot nira. Hiy
tinh d§ suy gidm theo deciBel (dB).

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

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

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

Vi du: Mot trong nhimng yéu t& dé s dung dB 1a ding phép tinh cong trong qua trinh tinh
toan ton hao tai nhiéu di€m noi dudi nhau.

L 1dB L
; ~3dB ; 7dB ; -3dB i
] AN -
Point 1 Transmission Point 2 Point 3 Transmission Point 4
medium medium
Hinh 7.27
Téng deciBel ciia dudng truyén:
P, P P,
lOloglo(P /P)_1010g10( 4)—10[10g10( ) +10g10(_) +10g10( )]
R PP Py

P, P
=1010g10(F?) +1010g10(F3) +1010g10(F‘3‘)=—3 +7 -3=1dB

2
tin hiéu duoc khuéch dai.
7.3.2. Méo dang (Distorsion): La tin hiéu bi thay d6i hinh dang.
e Tin hiéu hon hop, tao nén tir nhiéu nhiéu tin hiéu tin s6 khac nhau.

e MBOi tan s co toc do truyén khac nhau trong mdi trudng, nén tin hiéu tai diém thu
khi tong hop lai bi méo.

Point 1 Point 2 fﬁ
o — MY e ® AR — S
Transmission medium
Composite signal | 'Dc Composite signal
sent UUUU'G'UU[JU[I

recaived
Components, in phase Components, out of phase

7.3.3. Nhiéu (Noise):

+ Khai niém: La thanh phan khong mong mudn xuat hi¢n tai noi thu c6 kha nang lam xau tin
hiéu.
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+ Phan loai: nhiéu nhiét, nhiu cam ung (induced noise), nhiéu xuyén kénh (crosstalk) va
nhiéu xung,

e Nhiéu nhiét : Khi nhiét d 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. Khic phuc:
ding may dieu hoa.

e Nhiéu cam ig: do dong co hay thiét bi dién, khi d6 cac thiét bi nay hoat dong
giong nhu mdt anten va moi truong dong vai tro bd thu song. Khac phuc:
khong dung cac thiét bi tao dién tir trwong trong lic truyén ) liéu.

e Nhiéu xuyén kénh: anh hudng ciia mot day dan 1én day khac. Mot day dong vai
trd anten va dy con lai 1 b thu séng. Khic phue: dung diy chong nhiéu nhw
cap STP

e Nhiéu xung: Do cic thiét bi cong sut, tia chop... Khic phuc: dung chéng sét,
khong dong ngat cac thiét dién trong phong truyén so liéu.

Transmitted

o
1 %ﬂf””“”" L

Point 1 Transmission madium Point 2

7.4 HIEU SUAT (HIEU NANG PERFORMANCE):
Dé do luong hiéu ning cia moi truong truyén, dung 3 khai niém:
e Thong lwgng (throughout),
e Vin tdc truyén song (propagation speed)
e Thoi gian truyén song (propagation time)
+Théng hrong: La luong dit lidu truyén qua mot diém trong 1 gidy.

(thong luong 13 s6 bit c¢6 thé di qua birc tuong trong mot gidy)

i
\&.,I,‘E!
2

W Direction

11110011111000010011 111103101010101010101111100010
L

Transmission medium X Transmission medium

Throughput is the number of bits passing

through this wall in & second
Hinh 7.28
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+ Van toe truyen song do llr(mg cw ly ma tin hiéu hoic bit co thé di qua moi tru’o’ng
trong mot gidy. Van tc truyén séng ciia tin hidu dién tir phu thudc vio mdi trudng va tan sb
tin hiéu.

Thi du: Trong chan khong anh sang di chuyén véi van toc 1a 3.10° m/s. Toc do nay tuong tu
nhu trong day cap (101 xoan Tuy nhién, trong cap dong truc va cap quang, thi toc do nay l1a
2.10* m/s cho cé4c tan sb trong dai MHz dén GHz.

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

Thoi gian truyén = khoang cich / Van téc truyén séng.

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

Distance = d

dl L.
I ]

111000010011 ——»

L] :
At time t,
111000010011 ——»
L
Al time t;

Hinh 7.29

Thoi gian truyén thuong dugc chuan hoa sang kilomet.

Thi dy, thoi gian truyén trong day cap xoan d6i dugc chuan hoa thanh km nhu sau:
Thoi gian truyén = 1000m / (3 x 10® m/s) = 3,33 x 10 ° s/m = 3,33 us/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 méi truong truyén. Do dai
song rang budc chu ky hay tan sé cua mot song sin don gian voi toc do truyén trong méi
truong. Noi khac di, khi tan sd tin hiéu doc 1ap v&i1 moi truong, do dai song phu thude vao ca
tan s6 va moi truong. Mic du do dai song co lién quan dén tin hiéu dién, nhung ngudi ta ciing
dung khi ban dén 4nh sang trong cap quang. Do dai song 1 cy ly cua tin hiéu don gian di
chuyén trong mét chu ky, nhu trong hinh 7.30.
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Wavelength

At time 1 :[ >

Transmission medium U U \_f —

Direction of

/\ /\ f\ propagation
Transmission medium \_/ U \_/

Attime 1+ T

Hinh 7.30

Do dai song co thé dugce tinh toan tir toc do truyén va chu ky cia tin hidu
Do dai song = toc do truyén x chu ky
Mit khac tir quan hé giita tan s6 va chu ky, ta co:
Do dai song = tbc d6 truyén x (1/tan sd) = tdc d6 truyén/tan sb
Goi ) 1a do dai séng, toc do truyén 1a ¢, va tan s6 1a £ 'thi:
r=c/f

Do dai song thudng duoc do bang micromet (micron), thi du do dai séng tia hong ngoai
(tan s = 4.10") trong khong khi 1a:

L= c/f=(3.10%/(4.10')=0,75 .10° m = 0,75 pm

Trong day ddng truc hay cap quang thi d6 dai song thip hon (0,5 um) do toc do truyén
trong cap bé hon trong khong khi.

+ DUNG LUQNG KENH SHANNON:

- Dung luong kénh: Xac dinh téc d9 truyén dir liéu cwe dai theo 1y thuyét ciia mot
kénh truyéen

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

o C[bps]: Dung luong kénh.

e B[Hz] : Bing thong cua kénh truyén.

e S/N: Tisb cong suét tin hiéu trén cong suat nhidu.

S(W): Cong suét tin hiéu; N(W): Cong suat nhiu.
Vi du 4: Cho c6 mot kénh tr}lyén rat nhidu nhiéu (N = co), ti s6 S/N gan bang 0, nhidu
qua manh lam y¢€u tin hi€u. Nhu the, dung Iugng truyén lic nay la:

C = B log,(1+S/N)= B log(1+ 0)= B log>(1)=B . 0= 0

Diéu nay tirc 1a dung luong kénh truyén 1a zérd, bt ké bang thong, tirc 1a ta khong thé
truyén tin qua kénh nay.
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Vidu 5: Tinh tdc d bit cao nhit Iy thuyét ciia mét dwong cap UTP, vi bing thong
3000Hz, ti s0 S/N 1a 3162 lan (35 dB).

Nhu thé, dung lugng truyén Iy thuyét cao nhat la:

C=Blog:(1+S/N)=3000  log>(1+3162)=3000  log»3163)= 3000  x11,62=

34.860bps=34,86kbps

Nhu thé, néu mudn ting toc d9 truyén dir li¢u trong dwong diy UTP, thi phai mot 1a
tang bang thong hay cai thién ti s6 S/V.

Péi tir dB sang s6 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* =3162lan
S/N(dB)=101log,,(3162)=35dB

Cau hoi:
e Trinh bay cac dang nhiéu trong truyén dir liéu.
e Trinh bay sy suy giam va méo dang trong truyén di liéu.

Bai Tdp: (Xem Vi du)

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

7.5 SO SANH CAC MOI TRUONG TRUYEN
Khi can thiét phai danh gi4d mot moi trudng truyén trong cac ing dung cu thé thi can
quan tdm dén 5 y€u to sau: chi phi, toc do, suy hao, nhieu dién tir trwo'ng va an toan.
e Chi phi: chi phi vat tu va lap dat
e Tbc do: 1a téc do truyén bps voi do tin cdy cao, cha v 13 tdc do thay ddi theo tan
s0 (tan sO cang cao thi truyén cang nhiéu bps), cling nhu kich thudc ciia moi
truong hay thiét bi truyén dan, va van de dieu hoa ciia moéi truong dan dién.
e Suy hao: nhu di thao luén & phan trén
e Nhiéu dién tir trudng: (EMI: electromagnetic interference) néi 1én kha ning cam
nhan cua moéi truong doi voi nang lugng dién tur truong tr bén ngoai vao dudong
két noi 1én trén tin hi€u truyen.
e An ninh: 1a tinh bao v€ cho an ninh khi truyén, thi du song dién trudng, day dan
dién rat dé bi thAm nhap 1au, con cap quang thi kho hon.
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Bang so sanh nhiéu dang mdi trudng truyén theo cac ti€u chi chat lugng vira néu:

Phuong ti~én Gia Téc dd Suy hao Nhiéu Do an
truyén dan dién tir toan
(An ninh)

UTP R¢ 1 — 100 Mbps Nhiéu Nhiéu Théap
STP Vira 1 — 150 Mbps Nhiéu Vira Théap
Cép dong truc | Vira 1 Mbps— 1 Gbps | Vira Via Thép
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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BAI TAP CHUONG 7
CAU HOI ON TAP
1. Cho biét cac thanh phin ciia phd dién tir dugc ding trong thong tin?
2. Cho biét hai loai chinh ciia méi truong truyén ?
3. Su khéc biét gitta moi truong dinh hudng va moi truong khong dinh hudng ?
4. Néu tén 3 loai cap chu yéu ctia méi truong c6 dinh huéng ?
5. Uu diém cua cap doi xoan so voi cap doi khong xoédn ?
6. Tai sao cap dong truc tot hon cap xoan doi ?
7. Khi chum tia sang di qua vung chiét sut thap hon thi xay ra viéc gi ? Khi qua ving co

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

mat d¢ cao hon?

Khi chum tia di qua moi truong chiét suit cao sang méi truong chiét suat thap hon, chum
tia s€ nhu thé nao trong cac truong hop sau:

e Goc to1 nho hon goc toi han.

e Goc téi bang goc tdi han.

e Goc to1 16n hon goc t6i han.

Khuc xala gi ?

Cho biét cac phuong thire lan truyén anh sang trong cap quang ?

Vai tro ciia 16p son boc (cladding) trong cap quang? Cho biét vé mat do tuong ddi cua 16i?
Trinh bay cac vu diém cua cac quang so voi cac dang cap dong truc va xodn doi ?
Khuyét diém ciia cap quang ?

Cho biét dai tan s6 cua thong tin vo tuyén ?

Cho biét cac phuong thirc lan truyén séong vo tuyén ?

Trinh bay vé phwong thirc tiép van trong vi ba mat dat ?

Tai sao can vé tinh dia tinh trong thong tin v¢ tinh ?

Phuong thirc chuyén viing trong thong tin di dong ?

Cho biét ba yéu t6 tao ton hao truyén din?

DeciBel dugc dung trong do luong gi?

Cho biét ba yéu té quan trong trong danh gia chit lugng méi truong truyén?
Quan hé giita toc do truyén va thoi gian truyén ?

Dinh nghia va phuong phap tinh toan do dai song ?

Vai tro ciia dung lugng Shannon trong truyén tin ?

Crosstalk 1a gi va phuong phép giam ?

Mo ta cac thanh phan co ban ciu tao nén cap quang ? V& hinh ?

Tai sao nén cho chum tia phan xa thay vi khac xa trong thong tin quang hoc?

Mo ta cac 16p ciia khi quyén? Thong tin ing dung trong cac 16p nao?
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29. Trinh bay phuong thirc truyén dan trong ting dién ly? Dung vio tmg dung nio ?

30. Tai sao lai c6 gidi han vé cy ly trong thong tin vi ba mat dat?

31. Trong cép quang, nang luong tin hiéu thu dugc tai dich c6 bang tin hiéu noi phat khong?
Trinh bay cac ché d¢ truyén trong cap quang?

CAU HOI TRAC NGHIEM

32.Méi trudng truyén dan thuong duoc

chia thanh:
¢b dinh va khong cb dinh
b. dinh huong va khong dinh
hudng

c. xac dinh va khong xac dinh
d. kim loai va khong kim loai

33. Cho biét loai cap c6 mot 15i kim loai
dong va 16p vo boc lam day dan thur
hai:

a. cap xodn doi

b. cap dong truc

c. cap quang

d. cap doixodn co giap boc

34. Trong cap quang, thi ngudn tin hiéu c6
dang:

a. éanh sang
b. song vo tuyén
c. hong ngoai
d. tansb rat thip
35. Trong phé dién tir, dau cudi phia dudi
la:
a. song vo tuyén
b. cong suit va thoai
c. énh sang tu ngoai
d. anh sang hong ngoai

36. Trong phd dién tir, dau cudi phia trén
la:

a. Anh sang thiy dugc
b. Tia vl tru
c. Song vo tuyén

d. Tia gamma

37. Thong tin dung khoéi 1a thi du vé dang
moi truong truyén:

a. c6 dinh hudng

b. khong dinh huéng
c. phan xa

d. bé hayto

38. Moi truong truyén c6 dinh huéng ban
dau dugc dung lam:

a. dién thoai di dong
b. dién thoai ban

c. thong tin v¢ tinh
d. thong tin quang ba

39. Cho biét dang nao khong phai 1a moi
truong c¢6 dinh hudng:

a. cap xoin doi
b. cap dong truc
c. cap quang
d. khi quyén
40. Trong mdi trudng c6 cc thiét bi dién
ap cao, thi mdi trudong truyen tot nhat
la:
a. cap xodn doi
b. cap dong truc
c. cap quang
d. khi quyén
41. Cho biét yéu t6 quan trong lam cho cap
dong truc co6 tjnh chong nhiéu tot hon
S0 v@i cap xoan doi:
a. 16i dan dién
b. kich thudc cap
c. bé mit ngoai dan dién

d. chét cach dién
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42. Chi s RG mang thong tin gi?
a. cap xoan doi
b. cap dong truc
c. cap quang
d. tatca cac dang trén

43. Trong cap quang thi 16i c6 mat do ra
sao so v&i lop son boc:

a. mat do cao hon
b. mat do thap hon
c. cung mat do
d. mot tén khac
44. 131 cua cap quang duoc ché tao tir chat
li€u gi:
a. thuy tinh hay plastic
b. dong
c. ludng kim
d. chit long

45. Trong két ndi cap quang thi yéu t6 nao
c6 thé gdy méo dang tin hiéu:

a. 16i trong cap dugc két ndi
chua ding goc hay chua
thang hang

b. co6 khe ho gitra 161
c. mit tiép xtic chd ndi chua
lien
d. tatca cac yéu td trén
46. Thong tin vo tuyén co dai tan tir:
a. 3 KHz dén 300 KHz
b. 300KHz dén 3 GHz
c. 3 KHz dén 300 GHz
d. 3 KHz dén 3000GHz

47. Théng tin vo tuyén chia thanh cac dai
song dua trén ti€u chuan nao:

a. bién dd
b. tanso
c. chiphi va phan cling

d. méi truong truyén din

48. Trong phuong phap truyén dan nao ma
tan sO thap bam sat mat dat:

a. song dat
b. ddiluu
c. diénly

d. khong gian

49. Phuong thirc truyén qua song vo tuyén
phu thudc nhiéu vao yéu to nao:

a. toc do dit licu
b. tansd
c. tdc do baud
d. cong suat
50. VLF hoat dong trong 16p nao:
a. tang doiluu
b. tang dién ly
c. khong gian
d. tat ca cac yéu tb trén

51. Mot vé tinh trong qui dao dia tinh thi
s€ di hét mot qui dao trong:

a. mot gio
b. 24 gio
c. mot thang
d. motnam
52. Néu vé tinh 1a dja tinh, thi cy ly so voi
tram mat dat s¢€ la:
a. khong d6i
b. thay d6i theo thoi gian trong
ngay
c. thay dbi theo ban kinh cua
qui dao
d. tat ca déu sai
53. Khi mdt chum tia di qua méi trudng cod
hai mat do thi néu goc toi 16n hon
goc tdi han, hi€n tugng nao xuat

hién:
a. phan xa
b. khuc xa
c. toi
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d. t61han
54. Chum tia di chuyén tir vang mat d§ cao
sang vung mat do thap, khi goc phan
xa so voi goc téi nhu thé nao:

a. 1on hon
b. béhon
c. bang

d. tatca déu sai

55. Khi goc té1 han 1a 50 do va goc toi la
60 do, thi goc phan xa la bao nhiéu

do:
a. 10
b. 50
c. 60
d. 110

56. Néu goc khuc xa 1a 90 do va goc toi 1a
48 d9, thi goc toi han la:

a. 42
b. 48
c. 90
d. 138

57. Néu goc khuc xa 1a 70 do va goc t6i 1a
50 d9, thi goc téi han phai 16n hon:

a. 50
b. 60
c. 70
d. 120

58. Trong ché do truyén dan cap quang niao
ma chum tia di chuyén hau nhu theo
chiéu ngang va ving 16i c6 mat do
thap c6 duong kinh bé hon so véi cac
ché d6 truyén din khac:

a. multimode step-index

b. multimode graded-index
c. multimode single index
d. single mode

59. Phuong phap truyén dan niao chiu
nhiéu anh hudng ciia méo dang:

a. multimode step-index

b. multimode graded-index
c. multimode single index
d. single mode

60. Trong ché do truyén dan nao ma 13i co
mat d6 thay doi:

a. multimode step-index
b. multimode graded-index
c. multimode single index
d. single mode
61.Khi n6i dén moi truong khong dinh
hudng, tic 1a n61 dén moi trudng:
a. day kim loai
b. day khong kim loai
c. khiquyén
d. tit ca déu sai

62. Cap quang khong gibng nhu cap dién,
vi khong bi anh huong cta:

a. truyén dan tan sb cao
b. truyén dan tan sb thip
c. nhiéu dién tir trudong
d. tit ca déu sai

63. Trong thong tin di d(f)ng,‘ viung ‘djch vu
duoc chia thanh nhi€éu phan nho,

duoc goi la:
a. cell
b. cell office
c. MTSO

d. diém chuyén tiép

64. Yéu tb nao xéac dinh kich thudc mot
cell 1a:

a. dién tich

b. s6 may di dong

c. s6 MTSO

d. tat ca cac yéu tb trén
65. MTSO ¢6 nhiém vu:

a. két ndi cell voi tong dai
dién thoai
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b. chi dinh kénh truyén
c. tinh tién
d. titca cac chirc ning trén

66. MTSO tim vi tri mgt thué bao di dong
thi duoc goi la:

a. Hand-off
b. Hand on
C. paging

d. receiving
67. Mot tin hiéu dugc do tai hai diém.

Cong suat P1 tai diém dau tién va P2
tai diém thir hai. Tri dB bang 0, tuc
la:

a. P2 bang khong

b. P2bing Pl

c. P2 rét 16n hon P1

d. P2 ritbéhon Pl

68. Tin hiéu bi ton hao do sirc can cua moi
truong truyén, do yéu to nao:

a. suy hao

b. méo dang
c. nhidu

d. DeciBel

69. Tin hiéu bi ton hao do toc dd truyén
cua cac tan so song con la khac nhau:

a. suy hao

b. méo dang

c. nhiéu

d. DeciBel

70. Cho 1b‘iét yéu t6 nao do tic dong cua

nguon bén ngoai lam suy hao tin
hiéu:

a. suy hao

b. méo dang

c. nhiéu

d. DeciBel

71. Hiéu ning ciia moi trudng cé thé duge
do luong bang:

a. thong lugng

b. tdc do truyén

c. thoi gian truyén
d. tat ca déu dung

72.Cho biét yéu t6 niao dugc do bing
mét/gidy hay km/giay:

a. thong lugng
b. tdc do truyén

c. thoi gian truyén

d. bhayc
73.Cho biét yéu t6 nao dugc do bing
bit/giay:

a. thong lugng
b. tdc dd truyén
c. thoi gian truyén
d. bhayc
74. Cho biét yéu t6 nao dugc do bang gidy:
a. thong lugng
b. tdc do truyén
c. thoi gian truyén
d. bhayc

75.Khi nhan tbc d6 truyén véi thoi gian
truyén ta co:

a. thong lugng
b. do dai song cua tin hi€u
c. hé s6 méo dang

d. cu ly cua tin hi€u hay bit da
di duoc

76. Thoi gian truyén s& quan hé véi cu ly
va toc do truyén ra sao:

a. nghich; thuan
b. thuén; nghich
c. nghich; nghich
d. thuan; thuan

77. BuGc song s& quan hé nhu thé nao voi
toc d¢ truyén va chu ky:

a. nghich; thuan
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b. thuén; nghich
c. nghich; nghich
d. thudn; thuan
78. B dai song phu thudc vao:
a. tansd cua tin hiéu
b. mdi truong
c. gbc pha cta tin hié¢u
d. avab

79. D% dai séng cua anh sang luc trong
khong khi so véi trong cép quang thi:

a. béhon
b. 16n hon
c. bang

d. tatca déu sai

80. Dung cong thirc Shannon dé tinh toan
toc do truyén dir liéu cua mot kénh
truyén, néu C = B, thi:

a. tin hiéu nhé hon nhiéu
b. tin hiéu 16n hon nhiéu

c. tin hiéu bang nhiéu

&

chwa du thong tin dé tra 1oi
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BAI TAP
81. Cho biét tbc d6 anh sang 1a 186.000 mile/second va vé tinh 1 dia tinh, cho biét thoi gian
to1 thi€u dé mot tin hi€u di tur tram mat dat dén vé tinh.

82. Chum tia di chuyén tir mdi trudng ndy sang méi trudng khac co chiét suat bé hon. Goc t6i
han 1a 60 d6. V& dudng di cua anh sang di qua hai moéi truong khi goc tdi la:

a. 40do
b. 50do

60 do
d. 70do
e. 80do

83. Mot tin hiéu di tir diém A dén diém B. Tai diém A, cong suat cua tin hiéu 1a 100 watt, tai
diém B cong suat con lai 90 watt, tinh d6 suy hao theo dB? 10log;0(90/100)=-.........

84. Mot kénh truyén c6 do suy hao 1a —10 dB. Khi cho tin hiéu 5 watt di qua thi con lai bao
nhiéu tai noi nhan? 10log;o(P,/5)=-10; P,=5. 10'= 0,5W

85. Mot tin higu di qua ba bd khuéch dai ndi dudi nhau, mbi bo c6 do lgi 4 dB. Cho biét do li
tong? Tin hiéu dugc khuéch dai bao nhiéu lan? (12 dB, 12dB=10logio (D¢ loi theo s6
lan);

D6 loi theo s6 lan = 10",
86. Dit lidu di qua mot diém c6 toc d6 100 kbit trong 5 gidy. Cho biét thong luong? 20kbps

87. Né'g thong luong cua két nbi gila thiét bi va moi truong truyén 1a 5 Kbps, tinh thoi gian
deé truyén 100.000 bit qua thiet bi nay ? 100.000 bit=100kb; 20s

88. Cu ly gitra trai ’dét va mdt trang 1a 400.000 km, cho biét thoi gian can thiét dé anh sang tir
mat trang xuong trai dat?

89. Anh sang phai mat khoang tam phit dé di tir mat troi dén trai dét, tinh cu ly nay?

90. Tinh d¢ dai song cta tia hdng ngoai trong chan khong? Cho biét d6 dai nay dai hay ngin
hon so vdi @9 dai song cua anh sang mau doé?

91. Tin hiéu c6 budc séng 1 um trong khong khi, cho biét cu ly di chuyén cia tin hiéu nay sau
5 chu ky ?

92. Budc séng cua anh sang do 12 0,5 pm. Cho biét thoi gian can thiét dé tin hiéu di chuyén
dugc 2000 km cap quang.

93. Mot dudng day co ti sd tin hiéu trén nhiu(S/N) 14 1000 lan va bing thong 1a 4000 Hz,
tinh toc d6 truyén dir li€u to1 da theo Shannon? C = B logy(1+S/N)= 4000
logx(1+1000)=.......

94. Do ludong hi¢u nang cua duong day cap UTP (bang thong 4 KHz), khi tin hi¢u 1a 10 volt
thi nhiéu 1a 5 volt. Toc do truyén dit liéu t6i da la bao nhiéu ?

Cong suat tin hiéu S = Vs /Ry ; Cong suét nhiéu N =VN/Ry ; Suy ra
C = B logy(1+S/N)= B logy[1+(Vs/ Vx)*] =4000.log:[ 1+(10/ 5)*]= 4000.log[5]=.........

Bién dich: Nguyén Viét Hing Trang 150

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


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

