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2.1. Khai niém v€é mo1 truong lan truyeén

M@i trwdng truyén la méi trwdrng vat Iy cho phép lan truyén tin hiéu tl noi
glri dén noi nhan (tr dau ra may phat dén dau vao may thu)

M®i trwdrng lan truyén |a két ndi vat ly dé lan truyén tin hiéu nén n6 con dwoc
goi la dwdng truyén hay kénh truyén tin hiéu

C6 nhiéu loai méi trwérng truyén tin hiéu va né twong ng v&i cac dich
chuyén vat ly: co, dién, dién tlr, sbng am, quang.. Hién nay hau hét cac
dwdng truyén déu co ban chat dién (thong tin dwoc chuyén thanh tin hiéu
dién roi méi chuyén thanh cac tin hiéu khéc)
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2.1

Céac moi trwdng lan truyén dwoc chia thanh hai loai cé day ndi va khéng co
day noi

M®i trwdrng cé day ndi la ton tai mét thwe thé vat ly ndi gitba may thu va may
phat va tin hiéu lan truyén qua day noi nay. Cac loai moi tredng co ndi day la
cap song hanh (cap xoan), cap dong truc, cap quang, 6ng dan song

Mbi trivdng khong day khong st dung thuc thé vat ly dé két ndi may thu ma
thwdng sir dung kha nang lan truyén cua séng am thanh, trwedng dién tw
(song dién tr), anh sang trong moi tredng khong khi hoac trong khong gian.
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2.2. Anh hwéng clia moi trwdng lan truyén.

Céac dac tinh va chat lwong cta hé thdng truyén phu thudc vao
dac tinh cua mai trwdng lan truyén va tin hiéu truyén trong maoi
trvong

Céac anh hwdng cia mdi trwdng lan truyén: Lam suy gidm tin
hiéu, gi®i han dai tan so cda tin hiéu lan truyén dwoc qua moi
trdng, 1am tré tin hiéu, 1am tin hiéu ra bi méo phi tuyén va gay
nhiéu lén tin hiéu
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2.2.1. Suy giam

Suy gidm l& sy mat dan nang lwong cla tin hiéu theo chiéu dai

lan truyén lam cwdng dé hay cbng suat cua tin hiéu giam dan

. Déc trung cho sw suy gidm |a hé so suy gidm A ciia moi

trwrdng. Hé sb suy giam phu thudc vao moi trwedng va tan so.

~ V&i moi trwdng ndi day, hé sb suy giam ty 1& thuan v&i chiéu
dai moi treong, A = - 10 Ig(Pin /Pout) dB/don vi dai

~ Vé&i moi trwdng khdng day, hé so suy gidm la mét ham phirc
tap nhwng la ham ty |é thuan v&i chiéu dai moi tredng
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2.2.1. Suy giam

Suy giam lam (1) cwong do tin hiéu giam di lam cw ly truyén giam do cuwong
do tin hiéu den may thu phai dat mét mirc du I&n, goi la d6 nhay cua may
thu, thi may thu méi co thé thu tin hiéu dwoc

Suy gidm lam (2) ty so tin hiéu/ nhiéu (S/N) dén may thu gidm (do nhiéu
khéng doi) lam kha nang xac dinh dung cua may thu giam

Suy gidm (3) thwdng phu thudc tan sd dan dén céac tan sé khac nhau cuda tin
hiéu dén may thu cé bién d6 khac nhau va day la nguyén nhan cua gi&i han
dai tan so cua tin hiéu truyén dwoc qua mai treong.

Dé gidm &nh hwéng cla suy gidm can chia nhé d6 dai cla dwong truyén va
str dung cac bd thu réi khuyéch dai tin hiéu (str dung tram chuyén tiép hay
bo l1ap)
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2.2.2. G161 han bang thong

Gidi han bang thong (bang tan ciia méi trwdng) 1a hién twong tin hiéu & cac
thanh phan tan s6 khac nhau c6 hé sé suy gidm khac nhau lam tin hiéu ra &
cac thanh phan tan s6 khau la rat khac nhau. Tin hiéu ra sé khdng gidng
hiéu hiéu vao hay con goi xuat hién méo tan so.

Ving truyén dwoe 1a vang cho tin hiéu ra gan gidng tin hiéu vao (vang tan
s6 c6 mirc suy gidm kha bang nhau) va suy gidm dd nhé. Vung truyén dwoc
nay dwoc goi la dai thdng hay bang tan cda moi trwéng. Dai théng clia moi
trwdng dwoc tinh bang do rong cuia dai tan nay.
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2.2.2. G161 han bang thong

Thong thwdng bang thong dwoc xac dinh véi mirec giam cdng suat cua tin
hiéu ra so v&i mirc ra I&n nhat 1a %2 hay giam 3 dB mdc bién dé.

E)é,cc’) thé cai thién bang théng nguoi ta thuwong sw dung bd can bang la
thiét bi chg phép diéu chinh hé sb cua mach khuyeechs daaij tin hiéu theo
tlrng dai tan so.

Gidi phap chia nhé dwong truyén gilp cai thién bang thdng dang ké nhung
can nhiéu b lap

Gi6i han béng thong dan dén han ché dai tan truyén dwoc cda tin hiéu. bé
khac phuc, chia nhoé dai tan cua tin hiéu (dai phd) dé truyén trén nhiéu
dwong truyén song song
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2.2.2. Suy giam bang thong

. Dac tinh suy gidam phu thudc tan so (vi du)

I
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2.2.3. Tré

Tré |14 hién twong tin hiéu can mot khoang thdi gian dé di dwoe tir dau vao. Khoang
thei gian nay dwoc goi 1a thoi gian tré hay tré cia méi trwdng

Tré phu thudc vao loai mdi trudng, do dai dwdng truyén va tan sb
Tré anh hwdng dén tinh tac ddng nhanh cta hé théng

Pé khac phuc tré phai chon loai dwéng truyén cé tré thAp hon hodc st dung nhirng
(’ng dung twong trng voi tré ca moi truwdng

Tré thay dbi theo tan sb s& dan dén cé nhirng khodng thoi gian tin hiéu & dau ra moi
trwong khdng dd cac thanh phan tan sb va dan dén tin hiéu ra khdng gidng tin hiéu
vao. Hién twong nay goi la méo pha. C6 nhirng (rng dung khéng bi anh hwdng cia
méo pha nhuw truyén am thanh. Méo pha kha quan trong trong truyén anh va rat quan
trong trong truyén sé.
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2.2.4. Nhiéu

Nhiéu |a hién twong tin hiéu truyén qua mdi trwérng bi thay déi mét cach
ngau nhién. Thwdng sw thay dbi la khéng I&n nhwng bj thay déi mot cach
ngau nhién.

Nhiéu thwdng chia thanh céc loai theo cac nguyén nhan gay nhiéu:

Nhiéu nhiét: Chuyén dong ngau nhién cla céc phan tir clia méi truong -> va dap ngau
nhién vao cac phan tl tin hiéu, cé mat do cong suat nhiéu NO = kT, k = 1.3803 x 10-23
J/OK

Can nhiéu: Nhiéu do cac ngudn bén ngoai méi trudng can thiép vao. Trong can nhiéu c6
nhiéu xuyén khi cac dwong truyén dat canh nhau

Nhiéu do phwong thire truyén (truyén nhiéu tia, doppler,..)
Nhiéu xuyén gitra cac ky hiéu (ISI) trong truyén sb

Fading: Sy thay déi ngau nhién tirng ving cuc bé ctia méi trwdng
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2.2.4. Nhiéu

. Dé& phan tich va x& Iy nhiéu, ching ta coi nhiéu la tin hiéu th& hai, thay doi
ngau nhién, dwoc dwa vao kénh va tron véi tin hiéu dwoc truyén qua kénh

. M0 hinh trén gitra tin hiéu S va nhiéu N sé Ia:

V&i kénh cé nhiéu cdng, tin hiéu ra la tin hiéu vao cdng v&i nhiéu: S+N
Nhiéu nhiét va can nhiéu 1a nhiéu cdng

V@i kénh ¢ nhiéu nhan, tin hiéu ra |a tin hiéu vao nhan v&i nhiéu: S.N
Nhiéu do cac phwong thire truyén khac nhau va fading thwéng 1a nhiéu nhan

Pé x& ly nhiéu nhan, chiing ta chuyén nhiéu nhan vé nhiéu cong twong
dwong bang Xt ly dong hinh log(S.N) = logS + logN. Vi vay coi moi kénh
déu dworc coi la kénh c6 nhiéu cdng
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2.2.4. Nhiéu

Trong ly thuyét, nhiéu dwoc mé hinh héa 1a mét qué trinh ngau nhién, thong
thwdng, co tinh ergodic va c6 phan bé chuan. Ham mat dé xac suat nhiéu:

P(n) = {1/sgrt(2piNo)}exp{-(n"*2)/2No). No la mat dd cong suat nhiéu.

Nhiéu lam thay déi tin hiéu mot cach ngau nhién, tlr d6 1am thay déi théng
tin ngau nhién . Chdng nhiéu c6 thé tim cach khdng cho nhiéu lot vao kénh,
chon tin hiéu it chju anh hwdng cha nhiéu, dung cac giai phap loc loai nhiéu
va cac ma chong nhiéu.
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2.3.4. Nhiéu

Data ;
eandteed: -+ 0 3 0 1 1 © © 1 1 © O ¢ O 1 ©»
Segnak

Noise:

:;lvﬁ-

Sampling

e

Datas recolved: e 1 o 1 1 0o 1 1 1 o o 1 o o
Origina duta: Pt 0 1 1 & o 1 1 a o
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2.3. Kha nang truyén tai cta kénh truyén

Kha ning truyén tai ciia kénh thé hién qua cac tham so:

Théng luong 14 s6 don vi thdng tin 16n nhat c6 thé truyén qua kénh, ma khdng
bi nhiéu, trong mot don vi thoi gian. C = B log (1 + S/N). B - dai théng. S -
cOng suat tin hiéu dua vao kénh. N - cong suat nhiéu do & dau ra kénh. Thuong
don vi théng tin la bit va don vi thoi gian la giay nén C cé don vi bit/s.

Bing thong: Do rong dai thdng cua kénh B, thuong tinh bang Hz

Nhiéu: COng suat nhiéu do dugc & dau ra kénh N va thuong xac dinh cho kénh
c6 d6 rong don vi 1 Hz. Loai nhiéu cling c6 thé dugc quan tm

Ty 18 16i: ty s6 ctia sé don vi théng tin bi truyén sai so véi tong s6 don vi théng
tin dugc truyén. Thuong don vi thong tin la bit nén ty so 1oi con duogc goi la ty
so 10i bit (Bit Error Rate)
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2.4. Cac moi truong truyén thuong gip.

. Cac moi trwdng truyén cé day ndi thwdng la cap xoan, cap
dong truc va cap quang. Cac moi trwdng khéng day ndi s
dung khodng khong gian dé truyén séng. Moi trworng khéng day
thwong gap la moi trwdng truyén vi ba mat dat, vi ba vé tinh va
truyen song Radlo

Thong lwong Bang thong Khoang cach

Cap X0an 4 Mbits/s 250 KHz 2-10 Km
Cap dong truc 500 Mbits/s 350 KHz 1-10 Km
Cap quang 2 Gbits/s 2 GHz 10-100 Km
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2.4. Pho tan so thwong st dung cho cac mdi trwdng

Hz 10° 10° 10* 10° 10° 107 10® 10° 10" 10" 10 10 10" 10% 106

Day song hanh . vé tinh
& - e
Tel cap déne truc Viba mat dat SO quan
- —capcongituc  viba mat cg L quang,

AM radio FM radio, TV
+———r
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2.4. Tén va ng dung cac dai tan cua kénh

Bing tin Tén Tin hiéu lién tuc Tin hiéu s Ung dung
30-300KHz LF Diéuché Bang théng ffé}; FSK. 1 100 Bps Hang hai
ASK,  FSK, Theong mai, AM
300-3000KHz MF  AM 4KHz NEE 10-1000 Bps o
3-30 MHz HF AM, SSB 4KH:z &%}é FSK, 10-3000 Bps Radio séng ngin
_ AM, TV VHF, Radio
30-300MHz  VHF (o o SKHz-5MHz FSK, PSK 100Kbps o
300-3000 UHF FM,SSB 20 KHz PSK 10 Mbps TV VHF, Viba
MHz mit dat
3-30 GHz SHF FM 500 KHz PSK 100 Mbps ~ vipa mat dat,
Viba trén khong
30-300 Ghz EHF FM 1GHz PSK 750Mbps  Khoang ~  cich

Piéu ché Téc 46 ngan, diém - diém
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2.4.1. Cap xoan (twisted pair)

Céap xoan la ddi day ddng boc cach dién dwoc xoan vao nhau
dé chdng nhiéu dién tr. Cap xoan co thé truyén tin hiéu twong
tw va tin hiéu s6. Cap xoan la moéi trwdng truyén ré tién, thdong
thap.

Céap xoan co6 hai loai UTP va STP

ccccccccccccccccc
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Cap UTP

UTP (Unshielded TP) la cap xoan nhwng khdng c6 vé boc kim loai bén ngoai
dé chéng nhiéu thém.

Cép UTP nho gon hon va ré hon STP nhwng kha nang chdng nhiéu kém
hon

UTP st dung dau ndi RJ

Cho dén nay UTP c6 6 phdm cap tir CAT1-CAT7. D&c tinh cap néu & phan
trén la caa UTP CAT 2. Hién nay thwdng sir dung CAT5, 6. Bang théng
twong trng la 100MHz, 250 MHZ v&i cy ly 100 m
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Cap UTP

UTP 1: truyén thoai va truyén di liéu tdc dé thap bang théng 1 Mbits/s
UTP 2: di¥ liéu tbc dd thap 4 Mbits/s

UTP 3: 10 Mbits/s

UTP 4: 20 Mbits/s

UTP 5: 100 Mbits/s

UTP 6: 200 Mbits/s
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Cap UTP

Vidu cap UTP 5: Dol xotn

Céap UTP 5 dung dau ndi RJ45 va co 4 dbi cap xoan trong vé nhwa chung

Cép UTP da dwoc dung kha pho bién trong cac mang con. Khi cw ly gitra
cac may vwot qua 100m thi can st dung bé repeator
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Cap STP

Céap STP la cap xoan nhwng cac doi day co boc kim loai va bo day co boc
kim loai chung. STP chong nhiéu tot hon UTP nhwng day hon va dat hon.

. Cap STP thwdng dung truyén ca tin hiéu twong tw va sd & cw ly vai Km

. Hién nay STP da dén CAT 8 v&i bang thong dén vai GHz
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Cap dong truc

. Cap dong truc co cau trac 1a hai tru kim loai 16ng dong truc véi nhau va co
dién moi & gitra chung. Thwdng cé thém vé nhwa boc ngoai

. Cap dong truc truyén ca tin hiéu twong tw va so V@i tin hiéu twong tw bang
thong 400 MHz & cw ly vai km. V&i tin hiéu s, cap dong truc truyén vai toc
ddé khoang 500 Mbit/s o"c':w lv dén 1.6 Km

ono
$ Luti chan bang dong

t Diy din déng

T

Lép cdch dign

BNC Conneclor ==
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Cap dong truc

So sanh v&i cap xoan.

ADb/Em
Déy song hanh

3
2 /c’ Cap déng truc
1

03 1 2 3 4KHz

Hinh 3.4a Pé suy giam

CuuDuongThanCong.com

“':.f ) us/k
401 Cap déng truc
20

Day song hanh

P
»

1 2 3 4 KHz
Hinh 3.4b Pé tré
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Cap quang

Cap quang hay con goi cap s¢i quang la mét s¢i thay tinh bén ngoai c6 phu mét I&p
phan xa toan phan anh sang dé giam mat mat anh sang ra bén ngoai va ngoai cung
la I&p vo bao vé.

Tin hiéu quang duwoc diode quang hay lazer diode tao ra va bén nhan sé la
photodiode hay phototransistor

Céap quang c6 thé truyén tin hiéu dén 2 Gbit/s & cw ly vai km.

Céap quang c6 hai loai don mode va da mode. Cap don mode tia sang truyén thang
tlr dau vao dén dau ra do 16i c6 dwdng kinh nhé c& bwdc séng. Cap da mode thi anh
sang co khuc xa cham mat bién va phan xa nhiéu lan di dén dau ra.

Cép quang c6 kich thuéc nhé, bang thong réng, toc df truyén cao, cy ly truyén xa va
chong nhiéu tot. Tuy nhién cap quang dat hon va thi céng lap dat kho hon
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Cap quang

Chi ¢6 mét tia séng & theo duimg thing

Vi boe ngo

Dutmg kinh 181 8.3 dén 10
microns

Putmg kinh 16p phi 125
mocrons

CuuDuongThanCong.com

Cé u tia sdng & theo céc dutmg
théng ghp khwic khéc nheu
V& boc ngods
o Brutmg kinh 180 30 dén 625
microns

Dutmg kinh 16p phi 125
mocrons
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Cap quang

Tin higu vao — Tin hiéu ra
I — <= —
o—l R I
g g

Fhit quang Khiie xa bude
=
- | — JL
T fy
Khiic %a ting dan
1
- \ — N\
)
3o dom mode
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So sanh vé suy gidm cla 3 loai moi trwdong

TDb/Km
20 / So1 quang
10 _/ '
1: Dav song Cap déng truc
o 1L-hanh | | -
1 KHz 1 MHz 1 GHz 1 THz 1000 THz
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M6i trwdrng vi ba mat dat

Hé thong truyén séng dién tir s dung &ng ten thu hodc phét la ang ten
parabol kich thuwdc khoang 10 feet dwoc dat trén mat dat sao cho hai ang
tén nhin thay nhau va khéng cé vat can

Quan hé gitra dd cao va cw ly nhin thay truc tiép (do mat cong trai dat) 1a:
d = 7.14JK h(Km)
— K la hé sb chon phu thudc vao sw hap thu hodc phan xa cla mat dat
Suy gidm c6 thé tinh theo cong thire:

L=10 log ¥ 4
A )
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Mot s6 hé vi ba mit dat

Bing tain GHz  Bang théng MHz Téc 46 Mbps

2 7 12
6 30 90
11 40 90
18 220 274
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VI ba vé tinh

Hé thong truyén séng ngan dinh huéng bang &ng ten Parabol, st dung tram
chuyén tiep séng dién tir dat trén vé tin dé truyén céc tin hiéu tir 1 tram phat
mat dat dén thwdng la nhéu tram thu mat dat

T‘I;G?HD
*( Phat '
L1 “

j_i_\./
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VI ba vé tinh

Pham vi tan so ttr 1 -10 GHz. Dw@i 1 GHz sé bi nhiéu mat troi, khi quyén.
Trén 10 GHZ bi suy giam trong tang khi quyén.
Thwdng st dung 3 bang tan:

~ Bang C: Pudng 1én 5,9 — 6,4 GHz, dworng xudng 3,7 — 4,2 GHz

- Bang L: Buong l1én 1,54 GHz, dwdng xudng 1,55 GHz, thwérng ding cho théng tin di déng

—  Bang K: Buong lén 14 -14,5 GHz, dwdng xudng 11,7-12,2 GHz. Tin hiéu bj suy gidm
nhiéu, thwdng sir dung cho VSAT (Very Small Aperture Terminals)

Pé tré Idn c& 240 — 300 ms

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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A - \ /‘\ 4 -
MOI trudong truyén song radio
M®i trwérng truyén soéng radio la méi trwdrng truyén soéng khéng dinh huéng
(c6 thé dinh hwédng nhwng khdng dung dng ten Parabol).

So6ng radio c6 bwdc séng dai hon nén suy gidm it hon. Tan sé radio thwong
tr 30 MHz — 1 GHz.

Hé théng radio thwong dwoc dung’trong cac hé phat thanh, phat hinh, va
truyén di liéu (qua diéu ché) véi toc dé khdng cao
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