Hé thang vién théng

2 A N o y N
Bai 1: TONG QUAN VE CAC HE THONG VIEN THONG
I.Khai niém :
- Hé thong vién thong la tap hgp tit cd cdc phudng tién ky thuat d€ truyén din
tin tifc t noi phat d&€n ndi thu .
- Tuy theo cdc muc dich khdc nhau ma ngudi ta ¢ nhiéy ciCh phan loai hé
thong vién thong .
e Phin loai theo tinh chit cong viéc :
HTVT { Chuyén mach ( tong dai) .
Truyén din ( Viba ,vé tinh ) .
Vi ba lién lac trong pham vi ngén .
V¢ tinh li€n lac trong pham vi dai .
e Phan loai theo cd ché truyén tin :
Hé thong don cong ( Truyén tin Tit¢u theo mdt chiéu nhat dinh ) .
HTVT{ Hé thdng song cong ( Truyéngiinhiéu hai chiéu cing mot lic ) .
Hé thdng bén song cdng ( Fryéh tin hid¢u hai chiéu khong dong

thdi ) .
- Cau hinh co bdn cia mot HTVT :
Nguon }, cdm }, Xir 1y tin Keé i Xt 1y cdm bi€n || Nhan
tin hién hiéu struvén tin hiéu neudc tin

+Ngudn tin : Ndi phdt ra tin,{é< tan truyén di .
+ C4m bién : Bién tin téc thanh tin hiéu dién .
+ X 1y tin hiéu : Bi€n &n4jéu thanh mot tin hiéu khéc dé truyén dat hiéu
qua cao trong truyén dén .
+ Kénh truyén :Pudhg)truyén tin hiéu . P&i véi cdic HTVT hién nay c6 3
kénh truyén chink
Cap kim 1oe4 ( Triyén ngdn,tdc do truyén thap ).
Vo tuyen ( Truyén trong khong khi ) .
Cép(Quang { Ci€ tao bing thly tinh ) .
II. Cac théng s¢”@anh giéd chat lugng cia cac HTVT :
1) P6 suy hao cud dutingtruyén :

D0 suy hag JLa £7's§ giita cong suit tin hiéu ngd vao chia cho cong suit tin
hiéu ngd ra(/fyong cdo/HTVT cong suit va do suy hao déu tinh theo don vi chuin
héa la deeiben (db)

e Comg sual: “fp] = 10log '™

NeuFc = W, D [p]cé don vila dBW .

Néu'Pe = [IW & [p] ¢6 don vi 1a dBm.

Pin

¢ D0 suy hao: [A] = 10log [ = [Pin] - [Pout] (don vi:dB ).
Vd: P&i 100W ra dBm va dBW.
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[P] dBW = 10 log 1 =2*10 =20 dBW

[P] dBWm = 10log 9% = 5%10 = 50 dBm
log? =M =b=a"
log i=1

log ¥ = alog®

QO
)
log "9 =log® + log$ (b
0

b

log ¢ =log”—log¢ .
log:=0 A\
% Chi §
- Khi cong suit tinh bing W tiing gap 2 thi c@ﬁ’t tinh bing dB ting thém 3
don vi
100W # 20dBW = m
200W # 23dBW (= m

S0W #17dB 47dBm

P, #[P,] = 10log
P, =2P; =[P,] = 10log’* = 101g&%,+10l0g;;

P/(W) =[P1]=10log !

10
[P,]dBm = 10log ?¥* =10 |§@o log®’

IW#0dBW =30dBm
BW =33 dBm

2
#X% 6 dBW = 36 dBm

(8W/ #9 dBw = 39 dBm

\Q6W 2 dBw = 42 dBm
3205 dBw = 45 dBm
Q & 18 dBw = 48 dBm

vd
D3i 11dBW = (.
é‘ 10w #10 dBW
. Q U 100w #20 aBw
N /QQ 1000W # 30 dBW
‘N 10000W # 40 dBW
17 -3)=100:2 =50mW

19dBm¥O +9)=10 * 8 = 30mW
2) Thoi gian tré :
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La khodng thdi gian ma tin hiéu truyén tif noi phat d&€n noi thu trong cdc hé
thong vién thong thdi gian tré t8i da cho phép 1a 100ms
Tin hiéu tai ddu thu : ur(t) = aur(t-3)
a :DJ suy hao
3 : Thai gian tré
vd :Tin hiéu tai dau phatur (t) = A cos (1007t +7/6)“(1 = ms)
Xdc dinh pha ctia tin hiéu tai ddu thu cdch ndi phatSpkm

\ d 3*10°
Thai gian ré : I=—= =107"(s
s c 3*10° (s)
= Do tré pha @3=1007*10" =
100

Pha cia tin hiéu tai diu thu Z — —*— (rad)
6 100

3) Biing thong cia hé théng :
12 khodng tin s6 ma ddm bado cho hé théagticat dong & ch& dd binh thudng .

A z z N z . , A Py . . 1 A , N A s
Tan so cat: La tan sO ma tai dé dd 1gieam di Elan (tinh theo dB thi d6 101

gidm 3 1an) A

-3dB

@, . >f

Biing thong bing dd rfny phd (khodng thdi gian giita tin s& nhd nhat fy,;, va
finax clia ti€ng néi con(BEi .
Bing thong clia hé¢"hohg (BW)
BW i I min (HZ)
DP&i véi mot hé~thong/ly~udng thi sé c¢é bing cong biing d6 rong phd cia tin
hi€u .
4) DO méo tinhiéu_:

Mot hé thydng tuyén tinh 12 hé thdng c¢6 quan hé giira tin hiéu diu phit va
dau thu(@feo phidnt trinh dudng thing . Hé thdng phi tuyén 1a hé thdng c6
quanhé giira, i hidu diu phdt va diu thu theo phuong trinh dudng cong .

Méo tin‘hiéu trong hé thdng phi tuyén chia lam hai loai :

- Megrhai ,
- Méo diéulché tuong hé .

+  Méo R ppiyen et

Céc tan s6 2f) ,3f... nf; goi la hai
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Nhu viy hai 12 nhitng thanh phan tin s6 méi xuat hién & ngd ra clia phi tuyén
va ¢6 tan s gAp sd nguyén lan tan s6 tin hiéu ngd vao .Thanh phin hai c6 tin s&
gdp nlan ngd vao goila hainlan.

Méo hai : 1a méo gy ra do cdc thanh phan hai .

+ Maéo diéu ché tuong hd .

Trong mach phi tuyén né€u cho tin hiéu ngd vao c6 nhi€wtin sd thi & ngd ra
ngoai cdc thanh phin hai con ¢é cdc thanh phan khic ¢ tdpsd khdng gip mot s
nguyén 1an tan s& ngd vao . Cdc thanh phin nay dugc gei i sin pham diéu ché
tuong hd .

Méo diéu ché tuong hd 1a méo giy ra do cic sin pham diéu ché tudng hd .

5) Nhiéu:
La mot tin hiéu khong mong mudn nhung xithién trong tin hiéu thu dugc .
¢6 nhiéu cdch phan loai nhiu khéc nhau .
- Phén theo ngudn gdoc :
Nhi€u J Can nhiéu : xudt phat bén ngoahé thong
ap Am (ti€ng dn ) : Xuat phdwhén trong hé thdng
- Phan theo dic tinh tan s0 :
Nhiéw tring : nhiéu thanh phin tia sl tao nén
Maiu : Mot thanh phan tdn $6.tao nén
- Phan loai theo céch thifc tic déng cia nhiéu
Nhiéu { cong tin hiéu can*thinedng v4i tin hidu nhiéu
Nhan tin hiéu can thu v4i tin hiéu nhiéu
Trong cdc hé thdng viénfidag d€ dinh gid chit lugng cla tin hiéu thu dugc
ngudi ta thudng dung dai lugng t§~e0<in hiéu trén nhiéu .

Tin hiéu /nhiéu : vié(ta) %hay SNR

izi;[i}dh[m—m
N P LN

5 . C . S . . > 14
Trong cac hé(théng sd ngoai dai lugng N ngudi ta con dung dai lugng ty 1€
bit 16i ky hiéu BER
BER = 50 Bjit 16i /49ng s6 bit thu dugc
III . Tin hiéu v phan tich fin hiéu

1. Khai niém“in biea :

La mot hi€u hiéniwat 1y cida tin tic né dudc tao ra nhd vao bd cdm bi€n .Tuy theo
muc dich ¥F#e nhan ma ngudi ta phan chia tin hiéu theo nhiéu cip,
VD : micregcameras
+ Phian loai theQinh li€n tuc .

Tin hi€u { Tudng ty : truyén hinh , phdt thanh .

So6 : Pién thoai di dong .

— Tin hiéu tuong ty 12 tin hiéu lién tuc ci vé thdi gian 14n bién do .
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Tin hiéu sd 1a tin hiéu lién tuc vé thdi gian nhung khdng lién tuc vé bién dd .
*  Céc vu di€m cia tin hiéu sd so véi tin hiéu tuong tu :
e Kha niing bdo mat tin hiéu s6 tot hon .
e Kha ning chéng nhiéu cao

S6 Ay dé tach nhiéu %O

TT— 4~ ] . 10}
e Hiéu qua nén tin hiéu cao . Q

L 4
+ Phan theo tinh tudn hoan : 2 loai

X
Tin hiéu tuan hoan x(t) = x( t-T)
Ngau nhién (D
X(t) =220sin (1007t) f=50hz AN
X(t+0.02) = 220sin[ 100 7 (t+0.02)]
= 220sin[100 7t +2 7 ] Q
=220sin 100 7z t
+ Phan theo niing lugng va cong sut : (D
e Ning lugng tin hi€u : La tin hléb 6 ndng lugng hitu han 0<E< oo

ky hi€éu Ey 0\

+00

E, = jw x3(t) dt §

e  (CoOng suit tin hiéu : La tin hiéu cdng sud't hitu han 0<Py< o0
ky hi€u Py

0

Py = Iiml ! )dt
TA)OOT T

Né&u x(t) 1a tuan h th

La xdc a}hcz& h phin tan s6 c6 trong tin hiéu va ning lugng tuong Gng cia
mdi tha an 1a bad nhiéu
Co sfk' n tigirtin hiéu tan s 1a phép bi€n ddi Fourier.

"¢ Bién ddi thuan X(f)= [x(t)e 7" dt
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e Bién ddi nguge X(t) = IX( f)es2®f gy

X(H) = [X(f)[PD
|X(f)| : Phd bién do cha x(1)
@ (f) :Phd pha.
b. Phén tich theo thdi gian :
xdc dinh bién do cla tin hiéu tai cic thdi di€ém khig"mhau .Trong thyc t& rat
nhiéu ngudi ng dung phan tich tin hiéu theo thdi gian .Mdy hién séng
( osciloscope) .

BAI 2 MOI TRUONG TRUYEN TIN

I. Cac hiéu ing xay ra trén dudng diy :
1. Hiéu d@ng da :

Khi cho cdc tin hiéu cé tAn s6 cao chay &réir day din thi mat do dién tir khong
phan bd déu ti€t dién phing cia diy mi fp trung chi y&u & 16p vé bén ngoai
cung goi la hi€u ng da . >

d
Ldp dan dién p >
. < U . .
Bé day I6p dan dién 4= V’—f (114 dién trd sudt. xla tor do tham) .
70

Ngudi ta da @ng dung-hiéu irfg da d€ ché tao ra day din ludng kim ,0ng din séng
dé dung trong cdc hauHOng Wién thong .
2. Hiéu ing lan edit

Khi hai day dawdit geq nhau thi mat do dién t& phdn & 16p vo cla hai day din
theo hiéu ng da.cling'khdng déu ma tap trung nhi€u & phia ti€p xic hai day din
goi 1a hiéu g da 1ah/clin .
3._Hiéu«tiig nhigt:

Khi~nhiét d¢ efia mdi trudng thay ddi lam cho cdc thong s cla dudng diy :
dién tpfdién din , dién cim ,dién dung bi thay d6i day la hi€u @ng nhi€t do.
II. Cécloai kinh truyén :

Cap kinNoai

Cé4p quang } Hitu tuyén

Vo tuyén

1. Kénh truyén hitu tuyén :
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a. Cap kim loai :

La cdp dugc ché tao tif cdc vat liéu kim loai din dién .Tuy theo pham vi ting
dung khdc nhau ma cip km loai ciing dugc ché tao theo nhiéu kiéu khéc nhau .
+ Cdp d6i song hanh : 12 loai cdp cAn bing c6 trd khdng 300 Qhoidc 600Q .Cdp
nay thich hgp cho viéc truyén tin hiéu cé tin s thap va trungwhinh .Bing thong
tudng d6i hep va do nhi€u phién 4m tuong d6i 16n .
+ Cép xodn ddi : Cdp can biing trd khing Z =200Q bimthong hep ,chdng do
nhi€u xuyén am .

e STP (shield TP)

e UTP (un shield TP)
+ Cap ddng truc : 12 cdp khong cAn bing, Trd khang 75Q va 50Q cé bing
thong tuong ddi 16n nén rat thich hgp dé truyén (ijihiéu s cé tin hiu cao, khi
niing chdng nhiu tuong ddi cao.

e (C4p thick (day) Y
e Cdp thin (mdng)
b. Cap quang :

Cép quang dudc ch€ tao tir thily tiit va tin hiéu truyén din bén trong 12 dnh sdng.
< Co sd clia viéc truyén din quang.
_ Hién tugng khic xa dnh gdng:*Khi mot tia sdng di qua méit phan cich gilia hai
moi trudng c6 chiét sua't k}ds hhau thi 1am cho tia sdng bi ddi phuong. Hién tugng
nay goi la hi€n tugng khreXa dnh sang .

N
N

e

n;

nz

i; 12 §6¢/téi dudc tao bdi tia téi va phédp tuyén.
TN gbc khiic xa, géc tao bdi tia khic xa va phdp tuyén
Diniuat khio/¥a dnh sdng : Khi géc tdi thay ddi thi géc khic xa ciing thay ddi
theo nhun@ty A3 giita sin géc téi va sin géc khic xa ludn ludn 12 mot hiing so.
Hiing s6 nay chinh Ia ti s& chiét suit gitta hai moi trudng
sini n2

sinr  nl’
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Hién tugng phan xa toan phan:

[y

=< Ul _)' -
}\

Vin; >n, =sini/sinr<l1
=>sini <sinr
r>r (vi 0<i,r<90°ham Sin 12 ham{talrg)
Khi cho 4nh sdng di tf mdi trudng chi€t quang.hiin sang mdi trudng chi€t quang
kém thi géc khiic xa 16n hon géc tdi. N€u ting géc tdi d€n mot géc gidi han nao
d6 thi géc khic xa sé& biing 90° ti€p tuc ting,gée t5i thi tia khic xa s& bi€n mat va
toan bd tia sing s€ phan xa lai mdi trudng _ixtheo dinh 1y phan xa. Hién tugng nay
2oi 12 hién tugng phan xa toan phan .
P& c6 hién tugng phan xa toan phan thi ida man 2 diéu kién sau:
+ Anh sdng di tr modi trudng chi®t Jywang hon sang mdi trudng chiét quang
kém.
+ Goce t6i > goc gidi han ((1>ige)
Géc ghdi han 1a géc tdi khi géc kivée xa bing 90°
Sini_ 1y Sl e g . =arcSin 2
Sinr n, i n ° n,

)

<+ Caic loai sdi quang:
Sdi quang c6 chiésduienhidy bac SI (step index) :
+ Ciutao gdm hai [op:
e Ldp16i c6 chi€tsudplon,
e Ldp vo béngigoai 6 Chi€t sud't nhd
e D4 thi bidendien theo bdn kinh 12 mdt dudng bic thang.
+ Nguyén Iy tfeyén titshiéu: Dya theo hién tugng phdn xa tdan phan.

Khi chi€u dnh sdng vicsmdt dau cia sdi quang, néu tia sdng thing géc vdi thit
dién thing cla §4i quang(thi né sé& truyén d&€n dau thu theo mdt dudng thing. Néu tia
sdng vudng “zot.vdi thiét dién thing cla sgi quang thi sé bi phdn xa nhiéu lin va
truyén d&n dau thd. I¥hu vay dudng di cia tia sing 12 mdt dudng gap khiic. Tin hiéu
tai dau thd Jarmottip hop cla ti't cd cdc tia sdng .

Uu di€m ™ S¢i'€¥cé ciu triic don gidn nén d€ ch€ tao do d6 gid thanh thap .

Nhudc di€m : ™ws ¢/ n do cic tia sing c6 nhiéu dudng di khiac nhau nhung truyén
cung van tdc nén chiing d&€n diu thu khdng cung lic .Hién tugng nay goi 1a tdn xa
trong sgi SI .K&t qua cda hién tugng nay 1am cho xung 4nh sdng thu dugc cé dd rong
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16n hon xung dng sdng dau phat .Do d6 sgi SI khong truyén dugc tin hiéu cé toc do
cao
_ Sgi Quang c6 chi€t suat gidm dan SI( Graded) :
+ Chutao:

e Gom rit nhiéu 16p ,mdi 16p c6 bé day rit méng, 16p bén heoai cé chiét suat

nhé hon 16p bén trong.

e D0 thi bi€u dién chi€t sut theo ban kinh 1a mdt dudngreqang

c6 gid tri cuc dai tai R =0 ( tdm cla sgi quang )

c6 gid tri cyc ti€u tai R = (r 12 ban kinh sdi quang )
+ Nguyén 1V truyén tin hiéu: Dya theo hién tugng khiic x4dnh sdng
Khi chi€u 4nh sing vao mdt dau cla sdi quang thi cdc tia sang nay khiic xa nhiéu l1an
dé truyén d&n diu thu .Pudng di clia cdc tia sing 12 dgi hinh sin .
Uu diém : Mic du dudng di cua céc tia sdng daingan khdac nhau nhung cic tia cé
dudng di dai dat dugc van tdc cao do truyén trong mdi trudng cé chi€t sudt nhd ,cic
tia ¢6 dudng di ngin dat tdc d6 cham do di trongwidi trudng c6 chi€t sudt 16n do dé
céc tia nay s& dé€n cung mot lic nén khong gi'yhién tugng tdn xa. Vi vay sdi GI ¢
thé truyén din dugc tin hiéu cé toc do cao .
Nhudc di€m : Do c6 ciu triic phic tap néasdi GI khé ché tao nén gid thanh cao .
P& han ch€ s& lugng tia sing truyén di tforansdi quang ngudi ta ché tao ra sgi quang
¢6 kich thuéc nhé hon. N&u sgi quang ¢hi truyén di dude mdt vai tia sdng thi dugc goi
12 sgi don made. Ne€u sdi quang truy&indudc nhi€u dnh sdng goi 1a sgi da made.

< Nguyén Iy truyén din quang*

-

I oh » 2.
M| Biendsi || K/dai Jp[PAUANE | Kidai || Biendsi [Yh
E/O auane (| auang O/E

DPé truyén din tin hictndau ténittin hiéu dugc dua vao bd bi€n ddi dién quang,
tin hiéu ngd ra 1a tin hiép-4anh safe¥in hiéu nay dugc khuéch dai nhiu 1an dé tao ra
cong suat dd 16n rdi dyawiofwiquang. Tin hiéu dnh sing lan truyén sang sdi quang
va dén dau thu .

Tai diu thu Ge_suy hao tia sgi quang nén cudng dd tin hiéu thu duge nhd do
d6 tin hiéu nay dutse khuéth @ai trudc khi dua vio bo bi€n ddi quang dién. Ngd ra cia
bd bién ddi naysehinih laftifighiéu ban diu ( tin hiéu can truyén )

< Céc thénes6 ella“sdi quang :

Hé.so sty Jag : 12 lugng suy hao trén mdi don vi chiéu dai ciia sgi quang.
Thongssd hay dude tinh bing don vi DB/km. C6é 4 nguyén nhin gdy suy hao cho
sgi Géairg + (Suly hao do hap thy : N&u trong qud trinh ché tao sgi quang thanh
phin cla s¢i ¢6 14n mot sd tap chit thi s& 1am cho do trong sudt clia sdi quang
giam di. Chinh cdc thanh phan tap chit nay sé hip thu mot phan 4nh sing khi
chi€u qua bé va gy suy hao cho sdi quang .
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+ Suy hao do tdn sic : n€u bén trong cdc sdi quang cé cic di€ém khuyét tat nhu
bot khi, cdc v&t niit va ching ¢ dang nhu cdc ling kinh thi khi 4nh sdng chi€u qua
né giy ra hién tugng tdn sic. Sau khi bi tin sic c6 thé mot s6 tia khong cén di
diéu kién dé€ phan xa toan phan nén khong dén dugc dau thu do d6 giy suy hao
cho sgi quang .
+ Suy hao do uén cong : Khi sgi quang bi udn cong thi phapwyén tai di€m udn
cong bi thay d8i nén din dén géc tdi cia mot sd tia sdng thyy ddi theo . Do d6 ¢
thé mot s tia khong con dd diéu kién phdn xa toan phaz&h gy ra suy hao cho
sgi quang .
+ Suy hao do dan hdi : Khi han n&i thi tai mdi han chi€suit sdi quang sé bi thay
ddi do vy gay ra mdt phan suy hao cho sgi quang .
_ Khiu dd s6 : (NA) tinh bing
NA = ng Sinijmax

Trong d6 ijmax 12 géc tdi 16n I tai A ma vin dam bido xdy ra phan xa toan phan tai
B
Ma ng sin i; = n;sin r( dinh 1y khic xa dnh sang

Ng SiN imax = NSINC My (%)
Do r+i>=90" khi 1 = T yax

= 12 = lomin
Dé c6 phan xa todn phan tai B thi ijpmi, > izen = arcsin na/n;

= S1N Iamin >No/Ny

T (*) = NA = ng Sin ijpax = N1COS Bin =Ny 4/1— Sini”'iimin

Ma sin Tomin > Ilz/Il1

= NA<n; y1-nJ/n}
=0<NA<n? —n’

Thong s6 NA cang nhUshi sgi‘guang it tin xa nén chat lugng cao hon ( khodng
cdch tr 0 d&n sin iamax kifdsnidng plign xa cang 16n khi khodng ciach d6 nhé lai thi sgi

quang it tdn xa )

< Cédc vu khuyé&edi€ém ¢ia sdi quang :
R
+ Uu di€m :
S¢i quang.coping thdng rat rong néncé kha ning truyén dugc tin hiéu cé toc

do cao .

Do sgindeang tp dién hoan toan nén né khdng giy nhi€u cho cdc hé thong
khdc va ciing khorg Bicdc hé thdng khdc giy nhiéu .

_ Soi (piang c4.do suy hao thap nén thich hgp cho cdc cu ly lién lac xa .

_ Cachong sédia sgi quang khd 6n dinh gitp cho tudi tho cla sgi quang 1du hon

_ Sdgi quang c6 kich thudc nhd gon nén d€ 13p dit .
+ Nhudc diém :
_ Do ch& tao bang thuy tinh nén dé gay .
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- Viéc han néi sgi quang tudng ddi phic tap .
111 Kénh truyén vo tuyén :
1. Céc phuong thifc truyén séng :

Do dit di€m cla khong gian ty do thay ddi theo dd cao nén ngudi ta chia khong
gian tu do 1am ba tan co bdn : TAn ddi vy, binh lvu va tin dién ly
M3i tin c6 cdc dic di€m khdc nhau nén ciing thich hgp ¢ifo’cic phuong thic

truyén khdc nhau .
+ Truyén thing : (truc ti€p ) S& dung mdi trudng la tin@di"luu .PE truyén theo
phuong thifc nay anten phdt phdi nhin thdy anten thu do d6 coig clia mit trdi dit nén
truyén theo phuong thifc nay cé cu ly han ché
+ Truyén phan xa : Dya vao dit di€m cla tan dién ly 1a phdn xa tSt d8i vdi tin hiéu
c6 tn s§ thip nén ngudi ta truyén séng vao sy phan £ ¥ia tin dién ly . Phuong thic
nay c6 cu ly lién lac tuong ddi xa .
2. Su phén chia cdc bing tin sé :

Trong mdi linh vuc khdc nhau dugc phan phatsé&dung tin sé khic nhau .
+ Phat thanh : Chia lam mdt bang .
Bing LW (s6ng dai) f: 150 — 285 KHz
Bing MW (séng trung ) f: 525 — 1650z
Bing SW ( séng ngin ) f: 4M —26,1\MI5z
Béing USW (FM) f: 87,5M — 108 MHz
+ Truyén hinh : 4 bing tin .
BiangI: Tu 41M _ 68MHz (VHF)
Bang I : Tu 134M_ 216MHz( VINF)
Béang III: Tu 470M _ 506 MHHZ&UHF)
Bang IV : Tu 600M _900Mtig(UHF)
+ Vétinh: 3 bing tin
Biang Ctr 4G _ 6GHz
Bang KU tr 11G _ 14~GHz
Bang KA tor 20G _24GHL
+ Thong tin di ddng<2-bing tin
D900 : tor 890 _ 96&. MHZz
DCS1800 : tw 170 _ 1’80 MHz
< Suy haogieng khong gian

Khi safig d1&mdir Tan truyén trong khong gian thi né s& va cham véi cdc phin

t khi ya gay#aasuy hao . Suy hao cia khong gian ky hiéu Lg :

Ls = 10logrmy (%)2 =201log 10 4D

Trong G D/ : 1a cy ly lién lac (m) .
A :1a budc séng lam viéc (m) .
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N A e N 2 A ~
BAI3: PIEU CHE VA GIAI PIEU CHE
I. Khdi niém :
+ Piéu ch€ 1a qué trinh bi€n ddi tin hiéu thanh mot tin hiéu khdc nhd vao séng
mang .

tin hi¢u cin diéu chg| Pi€uché | (in higu dj diéu ché

song rxang

+ Muc dich cda viéc di€u ché 1a tao ra mdt tin hiéu‘mdi phu hgp véi mdi trudng
truyén din .
Dbiéu ché tin hiéu {giéu ch€ tuong tu .
iéu ché sd .

- Diéu ch€ tuong ty 1a diéu ché ma tin hiéu can di€u ché 1a tin hiéu tuong tu .
- Diéu ch€ s6 ma tin hiéu can diéu ché 1a nhiéu so .
I1 . Piéu ché tuong ty :

Séng mang st dung trong qud trinh di€nehé thong thudng 1a tin hiéu hinh sin
c6 dang

Xc () = Acos (o t+¢)

Trong qud trinh diéu ché tuy theo thanh phan nio ciia séng mang bi thay ddi ma
ngudi ta c6 cdc ki€u diéu ché khdc'nhau . ¢6 3 kiu :
- Diéu ché bién @ ( AM)
- Piéu ch€ tan s6 (FM)
- Piéu ch€ pha (PM)
1.AM:
+ Khdiniém : La qué trintsdiéu ché 1am cho bién d6 cla séng mang thay ddi theo
quy luat bi€n ddi chatitshiéu £id% nén , trong khi tin sd va pha ciia séng mang
khong thay ddi .
+ Biéu thic todn hod
Né&u goi x(t) 1a tin high gidi nén .
Xe (1) =75¢0S (@t 9 ) 1a song mang
Thi tin hiéu da“&iéu ch® AM c6 dang : xam(t) = [A+x(t) ] cos (o t+9)
+ Dang séng Zda tin hi€u AM :
+ Chi soditw. ché™{PJ sau diéu ché)
Chi s6*diéu ch& &M khong lip lai ky hiéu m, dugc tinh bing :
Emax — Emin
Emax + Emin

m, =

Trong d6 Enaw= A+max{x(t)}
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e Né&u Epax>0 Enin>0 =m, <1 va diu thu c6 thé khdi phuc lai dugc tin
hiéu ddi nén .
e N&u Epnax>0 Emin<0 => m, >1 va dau thu khong thé khéi phuc lai tin hiéu
ddi nén do vay khong nén dung trudng hdp nay .
e Né&u x(t) 1a tin hiéu hinh sin .
Vidu 1: x(t) = Bcos @yt thi Epax = A+B
Enin = A-B
_A+B-(A-B) B
~ A+B+A-B A
Vi du 2: Cho tin hiéu dai nén x(t) = 5cos (1007t + 30" dugc diéu ch& AM véi
séng mang .
X (t) =4sin(1007t)
Tinh chi s& diéu ché€ AM va dua ra nhin xét .
m, = 5/4 =1,25
Pay 1a hién tugng qui diéu ché diu thu khopgsKndi phuc lai tin hieu dii nén nén
khong dung trudng hgp nay
e N&u x(t) 1 tin hiéu khong sin
Ching han x(t) = Ajcos @t cosw,t +...A cose,t thi chi s& diéu

= m,

ch€ m, = Jma,” +ma,’ + ..+ ma,’
Trong d6 ma; 1a chi s& dicteché thanh phan thit i
Vi du 3 : cho tin hiéu ddi nén X&) = 3cos10 7t + 2 cos5zt + 6sin1007t
Diéu ch€ AM tinhigy ndy vdi séng mang x.(t) =10 cos 2000 7t
Tinh chi s& diéy¢hé AM ma; = 3/10
ma, =2/10
mas =6/10
ma =7/10
+ Phé cua tin hiéu dd~diéu ché AM :
Phé cida tin hiéudasap H0p.tat cd cdc thanh phan c6 trong tin hiéu va bién dd
tudng Gng ctiia ng
Vd phd ciia tin hién tiéfigndi nim trong khodng tan s6 tif 300hz d&€n 3400hz .
Gia st tin hiéu Gdi nénx(f)=Bcos w ot

Tin hi€u ség@mang kL Uj=Acos @ .t
Thi tin hidtraa didd chi€ xam()=[A+ x(t)] cos @ .t
=[A+ Bcos @ ot} Cesw .t

B B
=A cos @At + 20s( @ ot+ @ (t) +E cos( @ t-w ot)

Nhu vy tfong/in hiéu da diéu ch€ AM c¢6 3 thanh phan :
- Thanh phin séng mang c6 tin sd o .

- Thanh phan bién trén c6 tin sd w .+

- Thanh phin bién dudi c6 tAin s6 w .-
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XaMm (t) =Acosw .t +B/2cos (w.+wo )t +B/2cos (w.-wo)t
Trong 3 thanh phan diéu ché AM chi c¢é thanh phan 2 bién 1a chia tin hiéu dai
nén . Va khi tin hiéu da diéu ch€ truyén d&€n dau thu thi may thu chi can 1 bién thi
c6 thé khdi phuc dudc tin hiéu dai nén . Do vay dé ti€t kiém ning lugng mdy phat
sé phat di nhitng thanh phan cin thi€t va loai bé nhitng thanh phdn/khdng cin thiét
tir d6 phat sinh ra cdc ki€u diéu ché AM khic nhau .
Céc ki€u diéu ch€ AM : DSB —-TC ; DSB-SC ; SSB-TC ; $5R-SC
e DSB-TC (Piéu ch€ 2 bién phdt séng mang ) Phat di 3 thanh phin c6
trong tin hiéu da diéu ché .
e DSB-SC ( diéu ch€& 2bién khir séng mang\)“phdt thinh phin 2 bién
nhung khong phat song mang .
e SSB-TC ( diéu ch€& don bién phat séng rhatlg ) phat di séng mang va chi

1 bién .
e SSB-SC ( diéu ch€& don bién khit séng mang ) chi phat di duy nhat 1
bién.

2. FM (Frequency Modulaeion) :

+ Khdiniém : FM 1a qu4 trinh diéu ché&"liun thay ddi tin s6 cia séng mang theo
quy luit bi€n d6i dai nén trong khi®iéhi dd va pha cla séng mang khong thay
dai .

+ Biéu thifc todn hoc :

Goi x(t) 12 tin hiéu dai nén
xc(t) = Acos 2 7 f. t1a séng“mang thi tin hiéu da diéu ch€ FM c6 dang :

x(t)dt)]

XpM(t) = A cos [ 2 77 (fot Ny,

O ey —

Trong d6 ki : 12 hé 6 Mi tan ( kHz/von)
+Dang séng :
+Chi 58 diéu ché FM :

m¢ dugc tinh nhu sap =" mf=

f

trong @6 : A, =Kfimax &(0do di tn cuc dai

max

f . 1a%in s6 15nhhat trong x(t).
+ D0 rong bangthong ctd tin hi€u FM :

3. PM (Phase*Modulation) :

+ Khdivuésh : LA/gua trinh diéu ché€ 1am thay ddi pha ctia séng mang theo quy luat
bi€n ddi cliatin hiéu dii nén trong khi bién d6 va tin sd cia séng mang khong thay
déi.

+ Biéu thifc todn hoc :

Goi x(t) 12 ddinén.
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Xe () = Acos( @, t+¢) la séng mang

t
Khi d@6 tin hiéu da diéu ché PM cé dang : xpm (t) = Acos(a.t + ¢ + kpjx(t)dt ),
0

Trong d6 k, 12 hé s6 di pha ( rad/v)
+ Chi s6 diéu ché :

m, = kp, max{x(t)}

Chii ¥ : Khi tin hiéu truyén tif noi phat d&€n noi thu thi pha ctia‘tin’hiéu bi thay ddi phu
thudc vao tan s& lam viéc va cy ly truyén. Do viy, do1Vwdi/kiéu diéu ché PM thi
viéc dai diéu ché rat phitc tap nén ki€u diéu ché nay khdng sit dung ddi véi tin hiéu
tudng tu. Tuy nhién , trong diéu ch& s& van sit dung diéwohé pha cé cii tién.

I11. Giai diéu ché tin hiéu :

+ Khdi niém : LA qu4 trinh tdi tao lai tin hiéu d3™aén tir tin hiéu da diéu ch&. Cong

viéc dai diéu ché thuc hién & mdy thu.

Giai di€u ch€ chia 1am 2 loai : gidi di€u ch& K&t igp va gidi diéu ch& khong k&t hgp.

- Gidi diéu ché k&t hgp : La qud trinh gidi.diéu ché€ c¢é st dung séng mang. Séng
mang st dung phdi ¢é cung tan sd va pha so véi séng mang diu phit.

- Gii diéu ch& khong k&t hgp : La‘quintrinh gidi di€u ch& khong st dung séng mang.

Vd vé gidi diéu ch&€ AM khong két Bep

xamy| Binhphuong | ¢ 1|_u;»,© thong L2 )

7

— 3 xp)

st xam(t)= [A+ x(t)] cOf@t khi<qud mach binh phudng ta dugc

i 1+cos2m t
xi1(O=x"am(t)= [A+ xOFfcol ® L=[A+ x(O]* ™ o5

[A+X(O)] A + (O]

xi(t) = &—C0S2m,t lién tuc cho x,(t) qua LPF

2 2
Xz(t)= MJ

AaXE) SN (1)

x3(t)= v 7  ——

’ J2o e W2
x(t)

x3(tyauaiu C(Ringd ra duge —=

(t
V2

vd vé gidi di¢h ché& két hgp

Xam()=[A+ x(t)] cosw .t

cho/p(l) qua ham cdn bac 2 ta dugc
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1+cos2m t
xi(O=[A+x()] cos’ w t=[A+x()] — o

_[A+x(®] | [A+x()]
2

CoS2w,t

Xam(t) (D (2) x(v)

Loc thong thip ———»

Acos o .t

x;(t) qua LPF ta dugc

X(t)

Xo(t)= A +2x(t)

cho x(t) qua tu C ta dugc

*Chay:

-Trong dai diéu ché& k&t k&t hop diéékién dé dai diéu ch€ dugc 1a séng mang & mdy
thu phdi clig tan s& va pha so véi $6ng mang diu phat.

- B€ tao ra séng mang gidng voidau phiat  mdy thu sit dung cdc bo khdi phuc séng
mang. C6 2 loai khdi phuc sé1ig rhang thudng st dung .

SM J viong khée, pha.

L= VanCosTAS.
e Vongkhéagha*
{0
Bd se.una VCO
X = 7 s > xa(t)

B0 so pha bamg bd nhn.
VCO : Bj dao ddng dugc diéu khi€n bing dién 4p.
Gia st x,(t) = Acos(w, t + ¢, ) thi ban ddu VCO tao ra tin hiéu
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Xa(t) = Becos(w, t + ¢, ) . Trong d6 xa(t) s& dudc hdi ti&p d€ so sdnh véi x;(t) .
Xa(t) = x1(0* x2(t) =2 cos[(@, + @)t + (@, +¢,)] +7F cos[(@,-®,)t + (¢,-9,)]
xp(t) =22 cos[(@,-w,)t + (.- 9,)]

xp(t) chinh 1a dién ap kich cho VCO .

Néu w,-w, # 0 va ¢,-@, # 0 thi VCO sé& di€u chinh tanf§4yva pha qud trinh
lip lai nhu ¢l cho dén khi ¢,=¢,va ®,=w, thi VCO khdng thay d6i nita . Lic
nay ta goi pha da bi khéa va tin hiéu VCO tao ra giong nha t&i hiéu ngd vao .

e Vong COSTAS :
Gia st x,(t) = Acos(w, t + ¢, ) va ban diu VCO tao rax»¢) = Beos(w,t + ¢, )

xa(t)= ABcos(a@,t + @) cos(@,t + @, ) =2 cos[(w, + @)t + (@, +9,)] +22
cos[(@,-w, )t + (¢,-9,)]

xp()= ABcos(m;t + @))sin(w,t + ¢, )= L2Shw, + o)t + (¢, +9,)] -2
Sin[(@;-0,)t+ (¢,-9,)]

xc()= 22 Cos[(w, - @)t + (@, -9,)

xp(t)= ‘%Sin[( W -0, )+ (9 -9,)]

xe(t)=-A’B%/8 Sina cosa = A*B*/8 Sin[2¢@)- o)t + 2(¢,-¢,)]

chinh xg(t) lam dién 4p VCO

Né&u ¢,-9, # 0, w,-w, # 0 thi VEQ_sé& di€u chinh tin sd va pha clia né .Qud
trinh sau d6 dugc 1ip lai cho d&twkhi @,=¢p,vd ®,=w,thi VCO s& khong di€u
chinh nita . Tin hiéu do VCO tao ra lic ndy sé& c6 cling tin sd va pha so véi x;(t) .

BAI 4: KY THBYAT PIEU CHE SO

.Bién ddi tuwong tu — ¥&:

P& bi€n d6i tin hiéw tyong ti(thanh tin hiéu s& thi ¢6 nhiéu phuong phip khic
nhau Tuy nhién tromg Tinh/ vVive, vién thong phuong phap phd bi€n nhat 1a diéu ché
xung ma PCM ( puliCode Modolation ) .

Qud trinh bi€n dOMA/D _bing PCM gdm 3 budc nhu trong sd db sau :

Analog Léyimau L »| Lugng tif »| Mi héa Digig'al

g X

1. Lay‘'mau:
m > K/ Xr‘(t) >

M5 hinh héa ctia bd 14y miu 1a mot khéa k déng md lién tuc . muc dich cla viéc
14y miu 1a bi€n ddi tin hiéu lién tuc thanh tin hiéu rdi rac. Cdc gid tri cla tin hiéu
rdi rac dugc goi 1a cdc miu .thdi gian giita hai 1an khéa k déng md lién ti€p dudc

Th.s Lé Thanh Tan



Hé thang vién théng

goi 12 chu ky 14y mau ki hiéu 12 T, nghich ddo cda chu ki 14y miu goi 12 tin so 13y
mau .ki hiéu fs (Sampcing) .

Tin hiéu rdi rac sau khi 1y miu dudc x4c dinh biing cong thic

Xo(t) =x(nT) = x(n) (T la chu ki 1Ay miu)

PE tir x(nT) khdi phuc lai tin hiéu x(t) ma it bi sai dang thi viécVAy miu phai tudn
theo dinh ly 14y miu.

Dinh Iy:

e Tin hiéu Idy miu phai ¢ bing thong hitu han.

e Tain sd 1Ay miu >tin sd 16n nhat cé trong tin hidu kii¥tan s6 14y miu bing 2
1an tan sd 16n nhat ¢6 trong tin hiéu thi tn s6 ndy“goi 1a tin s& 14y miu t&i
thi€u hay con goi la tan sd Nyquit

fs > finax

vdl: x(t)=3cos10 7t.2sin127t + 45sin 20t

tinh tin s& 14y miu tdi thi€u

x(t)=3sin22 7t + 3sin 27t + 4sin 207t

céc thanh phan tan s& ¢6 trong tin hiéu ;

fi=11Khz

f,=1Khz

f3=10Khz

tan s8 16n nhat fn=fi=11Khz

fs=2fnx=2.11=22Khz

vd2:Cho tin hiéu x(t)=3cos10xt +23in127t + 4sin 207t

xdc dinh tin hiéu rdi rac sau kiif%ay mau

a.fs=10K

x(nT)=3cos107 - + 25ind2 2" + 4sin 207 -
10 10 1

=3cos n 7 +2sin 7 n/5 12 7 ivs3Cos 7 n+2sin6 7 n/5
bi€n d6i ngugc x(nTy=3cosd 007 1710 + 2sin12 7 n/10
=> x(t) = 3cos10 mag=Zsidl 2zt ( khong ding x(t) )
b. f; = 40khz
= x(IiT) = 30as10 7 tn/40 + 2sin12 7 n/40 +4sin20 7z n/40
=, xnT) =3cos 7 n/4 + 2sin 7 n/40 +4sin 7 n/2
Bién ddi ngugcf’
x(nT) = 3coslUwan / 4804+ 25in12 7n [ 40 + 4sin20 7n/ 40
=>x(nT) = 3cos10#™2sinl12 7t +4sin20 7 t
diing véi tfiéu x(t) ban dau .
2. Lugng ¥ héa 3
XV Lugng tihéa [~ x (nT)

x(1T)=12v
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x2T)=2.6v
x(3T)=42v
xX(1T)=1v
X’ 2T)=3v
x’3T)=4v
Cdc miu clia tin hiéu rdi rac sau khi 14y mau thong thudng cé gid“di/ngiu nhién. Do
d6 lugng tir héa 1a 1am gan ding cdc miu vé cdc gid tri chuin ghyq trude cdc gid tri
chudn nay goi la cdc mifc lugng tit , khodng cdch giif 2 mifc Jegng ti lién ti€p goi la
budc lugng t ki hi€u la Q .
Nhu vay trong lugng tit héa s& gy nén sai s6 va dugc goita“sai sd lugng tit ki hiéu e
Q..
2 2
Vidu : cho tin hi€u x(t) =sin1l00zt (t=5s)
LAy miu & tan s6 f; = 1000Hz
a. xac dinh x(nT) ?
b. tinh gi4 tri ctia 10 miu dau tién tr x(1T) sho d&n x(10T) ?
c. xdcdinh lai 10 miu nay khi lugng tif hé4d bi€t cdc mife lugng tit 12 mot s&

nguyén ?
Giai :

a. Ta co x(nT) =4sin100 7 /1000 =4sin 7 n/10 .

b. x(1T)=4sinz/10 = 1.23v =>x'=1
x(2T) =4sin2 7/10 = 2.35v =x'=2
x(3T) =4sin37/10 = 3.23¢ =>x'= 3
x(4T) =4sind /10 = 3.8V =>x'=4
X(5T) =4sin57/10 = 4 =>x'=4
x(6T) =4sin6 7/10 =230V =>x'=4
X(7T) = 4sin7 7 /10%<3.23v =>x'=3
x(8T) =4sin8 7/18 = 2,35y =x'=2
x(9T) = 4sin9 7/457= 4. 23y =>x'=1
x(10T) = 4sinz = Ov =>x'=0

* Cac cach kugng tuvhéa :

_ Luogng tit héa déuyla chive céc budc lugng tif déu nhau . nhuge di€m cla lugng ti
héa déu 1a sé& gity sai s6 g cho cdc miu cé gid tri nhd. PE khic phuc nhugc diém
nay ngudi tassfizdingelic Tuong tir héa khong déu .

- Lugng tithéa Khéigndéu : Chia cdc budc lugng tif khong déu nhau & viing cé bién
dd cang nlidhi budc lugng tl cang ngin. o) vung c6 bién dd cang 16n hti budc lugng
tit cang ddisDE thadc/hién lugng ti héa khong déu, ngudi ta nén thuc hién trude rdi
sau d6 dua quirhoAugng ti héa déu .

nén Lugng ti

— P héa déu >

Lu¢ng & héa khong déu
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x(n) X’(n)

Theo tiéu chuin qudc t& c6 2 tiéu chuin nén tin hiéu .
LuatA: y= Ax/(1=InA) (A =287.6)

@
%)
Luat g: y=1+Inx)/(1+In ) (b

Trong d6 x 1a thanh phan ngd vao clia nén

y 1a thanh phan ngd ra clia nén. ‘N
3. Mi héa : A
Ma héa 1a gédn cho mdi miu (mAu da chui héa ) biing chudi bit . K&t qua ctia ma

héa ta dugc tin hiéu s6 & ngd ra.
S6 bit md héa cho mot mau va sd mic lugng tir lién‘l'fénhau biing cong thic :

log, M Q
trong d6:  n:la s6 bit gdn cho mdt miu.
M : 1a s6 mifc lugng ti. Q
T6c dd bit cia tin hiéu sd sau khi ra khdi bd 6a dudc x4c dinh biing cong thiic :

f, =f*n (b/s)
trong d6 : f; chi s6 14y miu 0\

n s6 bit ma héa cho mo@u.

L 4

| Mahéa »
e

x(1) =1 0#010

x(2) =2

x(3)=3 2#% Q
x(4) =4 3#0111 (D'
x(5) =4 @OA

x(6) =4
II. Cac k¥ thuit dle\llqé 39

Gidng nhu diéu chbu n & diéu ché& sd ciing dudc chia ra lam 3 loai :
dlcl'fk

- I@ ich biZn C}o ASK.
- Oa i n sO FSK.
“«._ Khéa dich pha PSK.

Ngoalfvo a)the k&t hop nhiéu kiéu diéu ch& cung mot lic dé tao ra ki thuat

dleu*ho lai.

1. ASK : Kitéa/dich bién do.
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+ Khdi niém : ASK 13 qud trinh 1am thay d6i bién d6 séng mang theo quy luat
bi€n ddi clia tin hi¢u dai nén trong khiin sd va pha cla séng mang khdng thay
ddi. Tin hiéu dai nén trong trudng hdp nay 12 mdt tin hiéu sd.

+ Nguyén 1y diéu ché :

Ajcos(aCt+@)

Q) ASK

BN >
Ascos(CF@) ®

TX(t)

e Khéa K c6 thé chuyén ddi tir vi tri (1) sang vi trif2) va ngudc lai dudi sy diéu
khién clia tin hiéu dai nén x(t).
e Khix(t) =“1"thi K& vi tri (1) ldc d6 tin hi€uTigd ra xask (t) = Ajcos( @, t +

P).
e Khix(t)=“0"thi K& vitri (2) kic dé xssk'(t) = Axcos(a,t + @).
Nhu vay tin hiéu ngd ra c6 bién do thay d6i thy thudc vao x(t0.
Tong quit: Xask (1) = Aycos( @, t + @ ): (n=1.23..)
* QOK : La trudng hgp dic biét cia ASK'™
dé gidm bt ning lugng khi truyén gibit 0 ngudi ta di€u ché bién dd tuong ng véi
Xo biing 0, ki€u diéu ché€ nay dudegui l1a khéa tit mé OOK.
2.FSK (Frequency Shift keying) :
+Khdai ni€ém:
FSK 1a qui trinh diéu ch& 13 thay ddi tin sdclia séng mang theo qui luit bién ddi
ctia tin hiéu dai nén trong(khi bién @6 va pha khong thay ddi .tin héu séng mang
trong trudng hgp nay 120+ tin hiéu sd .
+Nguyén 1y diéu ché :

| ) ¥
Acos(a)‘t—-l-_a)_‘f]_' T >

Acos(w,t + @) | AN k Xrsk(t)

Tx(t)

Téng quat :(/ Kxps)/Acos (ot + @) (n=1,2)

+Dang séng:

3.PSK (Phase Shift Keying) :

+Khéi im :

PSK 14 qu4 trinh diéu ch€ lam thay d6i pha cla séng mang theo qui ludt bi€n ddi
clia tin hiéu d4i nén trong khi bién do va tin s6 khong thay d6i . Tin hiéu dai nén
trong trudng hgp nay 1a mot tin hiéu sd .

+Nguyén 1y diéu ché :
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1 k
Acos (ot + ;) fq? A >
(<)
Acos (at + @,) Xpsk(t)

x(tI

Tong quit : xpsk(t)=Acos(w t+¢@,) (n=1,2)
Trong diéu ch& PSK ¢, va ¢, dudc chon sao cho chiing hon kéin{phau 180°/
o, \=g02 + 180°. A
+Giang d0 pha :

6‘1”

—
\< L

‘40 2

+Dang séng :
e Nhudc di€m ciia PSK : Trong truy¢n din tin hiéu , khi tin hiéu di tir dau
phdt dé€n diu thu thi pha clia néthiy ddi mot géc w, T

w, 12 mot tan sd lam viéc .

T 1a thdi gian truyén tf mdy phidt d€n ndi thu nhu vy néu sit dung ki€u diéu
ch& PSK thi trong trudng Koggéc pha bi thay d8i 180° thi mdy thu sé gidi diéu
ch€ sai do d6 PSK khon{ s& dung dugc trong thuc t€ .

D€ khic phuc nhuge (i€ nay ngudi ta st dung ki€u diéu ch& pha vi sai goi
tit 1a DPSK ( Differfiee Phase shift Keying)

— -
_lm_L,rMahéa y(t) | Pi€uch€ | PSK
[

visai PSK
DPSK

Sd dd diéu ché DPSK
* Mach ma Iiéa vi sai :
Gla/$t x(H=101101
Traag thaiban diu y(t)=1
Vay y5=001001
Né&u bo diéu ch& PSK st dung ¢é céc trang thdi
@, =0 twong @ng v4i bit 0
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@, =mtuong ng v4i bit 1
Viy pha ngo ra tuong ng véi x(t) bit trén
o =x00700rx
Tin hiéu ngd ra bo diéu ch€ DPSK dugc truéyn dén dau thys
Xét 2 trudng hdp xay ra
+ Trudng hdp 1 : Pha cia tin hiéu diu thu thay d8i khong dang ké so vdi dau

+ Trudng hdp 2: Pha ciia ddu thu thay ddi 180" so udT8@4u phat

* Mach giai ma vi sai

+Trudng hop 1 : Pha cta tin héiu thu dugc ¢ =708 00 7

thi z(t)=1001001 lic @6 x(t)=101101

+Trudng Hdp 2 :Pha cia tin hiéu thu dugc o= 707 70

thi z(t)=0110110 Lic d6 x(t)=101101

Nhu vdy trong ci 2 trudng hdp bo gidl{ ddu ché DPSK vin khoi phuc lai

dudc tin hiéu ban dau . Do d6 DPSK dudc si @eng dudc trong thuc té .
I11. Piéu ché& nhiéu mic :

Trong céic ki€u diéu ché& co ban nfiw ASK,FSK,PSK tai mdi thdi di€m may
thu chi gidi diéu ché€ dugc mot bit,dendo tdc d truyén din dugc han ché . P&
ting toc dd didu din ngudi ta st dung’k§ thuat di€u ch& nhiéu mic . Trong diéu
ché& nhiéu mic ngudi ta ghép nhidu tidc tin hiéu lai thinh mdt nhém rdi méi dua
qua bd diéu ch€ . Nhu vay tin ¥E%3 ngd ra ¢6 nhiéu mifc .Trong trudng hdp nay
tai mdi thdi di€ém mdy thu gidi diéu ch& nhiéu hon mot bit .

VD: Cho tin hiéu x(t)=L0%410110 N&u ghép 2 bit thanh mot nhém thi sé& ¢
4 loai nhém khdc nhau 00:04,10,11 mdi nhém bit dugc goi 1a mot Symbol cé bao
nhiéu ki€u Symbol thi cébily nhiéu s§ mic diéu ché . sé mifc di€u ch& va sd bit
trong mdi symbol liéii*aé fihaursding cong thitc

M=2" hay n=log;M

M : s6 mifc diél ché
n :s6 bit trohg Mdi symbol
Qui tdc : Trong diéu cie nhiCwumiic thong thudng s& mifc diéu ché dugc ghi trén ngay
kiéu diéu ché .
< Diéu ch&4PSK=OPSK:
Vd: x(t)=10110%0010
1=11001
Q=01100
- B6lainh ydc : Bi€n ddi dinh mic cia tin hiéu khi tin hiéu 1a bit 1 thi ngo ra
co dién ap’1a +1 khi tin hi€u vao la bit O thi di€én dp ngd ra la —1
- OSC : B§ dao dong
* N€&u tin hiéu x(t) 12 Symbol “00”
T=0 , Q=1
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—>xa(t)=-coswt
xg(t) =-sinwt
xgpsk(t) = xa(t)+ xp(t) =-cos@ t-sino.t=-[ cosw t+cos(w. t—900)
=-2cos( @t —450) cos 45°
= -+/2 cos(w t -45") O
= V2 cos(w .t -45°-180°) %)
=+/2 cos(®t-135% (D
* N€&u tin hiéu x(t) 14 Symbol “01”: \Q
1=0, Q=1 ~\
—>xalt)=-cosw .t A
xg(t) =sinw.t
xgpsk(t) = xa(t)+ xp(t) =-cos@ t+sino t=- (w& t-sinw.t)
=-[cosw.t-cos(w. t—900)
= -2Sin( @ .t —45°) Sin 45° Q
-2 Sin(w t —45°) Q
V2 cos(-w t +135°)

=+/2 cos(®t-135% $D
oN

* N€&u tin hiéu x(t) 1a Symbol 10’
1=1,Q=0
—>Xxalt) =cosw .t
xg(t) =-sinw.t

xopsk(t) =

M

Dang séng ctiia QPSK:
Tinh géc pha cung vecto :
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< Diéu ch¢'lai 16 QAM :

VD xic dinh pha cia tin hiéu diéu ch& QPSK bi&t s6ng mang st dung 1a
x(H)=2cos( @ .t +45°)

“11” xopsk(t) =2+/2 cosw t

“10” xgpsk(t) =2+/2 cos( @ t+90°)

“01” xopsk(t) =2+/2 cos( @ (t-90°)

“00” xgpsk(t) =2+/2 cos(w ct+ 180%)

< Diéu ché& 16 QAM(Quadrature Amplitude Modulatied)

Diéu ché bién @6 cau phuong(16 QAM) :1a ki€u di€u‘ché€ lai giita bién d6 va pha .
Trong di€u ché& nay st dung 2 séng mang vudng géc.tin hiéu da di€u ché c¢6 16
mtuc .

Gia st abcd=1010

— X160psk(t) =3 \/E cos(w Ct-450)

abcd=1101 abcd=0011
abcd=1111 abcd=0101
abcd=0010 abcd=1000
abcd=1110 abcd=1001
abcd=0001 abcd=1011
abcd=0000 abcd=0100
abcd=0110 abcd=0114
abcd=1100

Nhu vdy trong 16 QAM c¢6 3 mic bién do va 12 pha . Py chinh la di€u ché lai
gilta bién do va pha .
» Uu nhugc diém ciadiéu ché nhiéu mifc :
+ Uu diém :
- T6c dd truyén dafnéankhi séunic diéu ché ting .
- Khi s6 mifc diéu ch€ ting 1én thi dd rong bing thong cia tin hiéu sau diéu
ch€ sé& gidm xudng . DO dé&hiéu qua st dung tan s§ sé& cao hon .

Biing thong cia tif hiéu dugtdiéu ché
{
BW=2

7

Bing thong ®ia'tin hictrsau di€u ché :

f
BW=(1+4r)—>
n

f,, : TOc &% bit cia tin hiéu dai nén

n: $&bit trong mdi symbol

r : H& s8 cia bd loc trong bd diéu ché .
Hiéu qud stdung tan s6 :
LI
BW

saudieuche

77:
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Hiéu qua st dung tan sd 1a tdc dd bit ¢é thé truyén dugc tudng dng véi d6 rong
bing thong 1a 1hz cla dudng truyén .
+ Nhudc di€m :
Khi s6 mifc diéu ch€ ting 1&n thi mdy thu cang khé gidi di€u ch& do d6 i s bit
1i cling ting 1&n ( chat lugng kém )
BWun < BWg
Bai tap :
1. Mot dudng truéyn c6 d6 rong bing thong 1a 10Mhz séaatdng d€ truyén din tin
hiéu sd ¢6 tdc dd bit 70M/b/s
a. N&u khong diéu ch€ tin hiéu thi c6 thé truyén duichay khong ? gidi thich .
b. Né&u st dung ky thuat di€u ché thi s6 mifc t&i thi€u can thi€t 12 bao nhiéu ?
c. Tinh hiéu qua st dung tin s& @ng véi ki€u dié) ' thé trén .
Gidi:
a.N&u khong diéu ché :
BWu= % = ? =35Mhz >det=10MhZ
Nén khong thé truyén dudc
b. Goi M 1a s6 mic diéu ché can thiét
DPé€ truyén dugc thi: BWg> BWy,

f
ma BW=(1+r b
un=( )|092 M

f f
< BWy > (1+r b <logoMas (14r) —2—=7
ae > ( ) |092 M 220V ) BW

o logpM>7  =M>,'=128
c. Hiéu qua st dung tn sd .
fb

fit

T=Bw

saudieuche
£ -

ma : BW.audicuche= BW—( l+r) g '70 =10Mhz
n

= 77=E =7bl/s/hz
10

2. Mot dudng trpy/és c6 @prOng 25Mhz dung truyén tin hidu s6 ¢6 tdc do bit 140M/bl/s
. Bd loc st dungded 1taamad 1=0.3.

a. tinh s Tatrc Aiéu'thé can thiét tdi thiéu .

b. TinhMidu qua st dung tin sd .

Giaiy
a.Pé€ truyéndudg thi : BWg> BWyy
T, 70 140
BWyn> (1+4r) =1.3 =log, M >1.3—=7.28 chon log;M=8
log, M log, M 25
= M»2%=256
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vay sd mic diéu ché tdi thi€éu M=256 miic.

140 140
b. BWSau ieuc é’=1.3_ = 22.75 MhZ = :—6.15 b/S/hZ
dieuch 3 ( )=n 2275 ( )

3. Mot tin hiéu s ¢6 tdc do bit 1200bit/s dude diéu ché€ bing mdt séng mang cé tan sd
1.28 MHz .Héi trong mdi bit cia tin hiéu st dung c6 bao nhiélclu ky clia séng
mang?
gidi
1
D3 rong bit Tb:f_ =1/1200(s)
b
Chu ky s6ng mang : T —i—i(,us)
YOOREMANE - 1T T 28
S6 chu ky séng mang trong mdi bit
T, 1/1200 128 1,28

m=_2-= = = —1066,7(chu k)
T 1/12810° 1200.10° 0,0012

c

N A ~n? , A
BAI 5: HE THONG GHEP KENH
I. Tong quan vé ghép kénh :

Ghép kénh la ghép nhiéu tin hiéu riérig.J&*thanh mot tin hiué dé truyén di chung
trén mot dudng truyén . Muc dich ciawyiéc ghép kénh la ning cao hiéu qui cia
dudng truyén .

Thong thudng thi€t bi ghép kénh dugt st dung dé ghép cic dudng trung k& . Ngoai
ra c6 thé st dung thi€t bi ghép ké@h)i2 gidi quyét van dé thi€u cdp quang trong mang
dién thoai . Do d6 thi€t bi ghépkeh'con goi la thi€t bi 1¢i day .

I1. Cac k¥ thuit ghép kénh :

1. Ghép kénh phin chia the@tn s6 (FDM: Frequency DivisionMultiplex)
a. Nguyénly :
D€ ghép kénh FDM¢bing shoig cia dudng truyén dude chia lam nhiéu khodng
nhé,mdi khodng taf06 niy @ugc st dung d€ truyén 1 kénh khdc nhau. Nhu vay
cdc kénh tin hig¢yee=dong.thdi dugc truyén di nhung mdi kénh c6 mot tan sd riéng
biét nén khdng ga’y nhiéussho nhau.
b. Cach thuc hién :
+DAu phat:@iép kénk)
Trong FRNMWN k&bh tin hiéu dude dua vao cdc bd diéu ch& dé dicu ché véi mot
séng mtang c6 {atmsd thich hgp . Ngo ra cla bd diéu ché duge dua qua bd loc dé
14y 1 Hidy cla tin hiéu da diéu ché . Céc tin hiéu nay dudc dua vao mach cong dé
tao ra“¥én hiCuv=DM .
VD Gi4 si"mdi kénh tin hiéu ti€ng néi co” tin s6 tir 0-4Khz dugc ghép kénh FDM
. N&€u dudng truyén cé bing thong tit 60Khz-100khz thi c6 thé ghép dugc bao
nhiéu kénh . Tinh tin sd clia cdc séng mang st dung cho cdc kénh ?
Giai
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a. do rong clia dudng truyén
BW=100-60=40(Khz)
D3 rong tin hi¢u BW=4Khz
Ta c6 cit 1 kénh 4Khz

? 40Khz

4
= thi s€ c6 dudc 1—8 =10 (kénh)

b. [4K | | >
60 ! hoo  f
<+ BW.=40K >
Né&u sit dung bién trén Néu st dung bién dudi
F.1=60K F. =#£64K
F.o,=64K F.o268K
F.;=68K F.3=72K
F.4=72K E:x76K
F.s=76k F.s=80k
F.c=80k F.s=84k
Fe7=84k F.,=88k
F.3=88k F.3=92k
F.o=92k F.9=96k
F.10=96k F.10=100k
T Dieuche¢ [ () gy Loc
f x
Kénh2p) Dicuch€ | O\~ > Loe
7 -
Kénh N 5| Didu che ' » Loc

I
+Pau thu :(tdch4setih)

} EBF@ y Ssp| Gididicuch€tinhien | | kenh1

B —
FDM %2/“spe(l) SSB| Gidi didu ché tin hicu Kénh 2
MR BeRUD SSR w |

BPF

Gidi diéu ch€ tin hiéu
¢ » Kénhn

—®  [ssB
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P& tich kénh trong tin hiéu FDM diu tién tin hiéu dugc chia ra 1am n nhdnh ,mdi
nhdnh cho qua bd loc thdng dii c6 tan s cit tuong ng véi kénh d6 . tin hiéu & ngd ra
cia bd loc dudc gidi diéu ché d€ thu lai tin hiéu ban diu .

* Lua ¥ : ghép kénh FDM thich hdp cho tin hiéu cla kénh tuong ty vi ddi vdi tin hiéu
tuong tu thi bing thong nhd hon d6i vdi tin hiéu s6 .

2. Ghép kénh phan chia theo thdi gian TDM ( Time Division muitiplex)

a. Nguyén 1V : Trong ghép kénh TDM tin hiéu cla cdc kénh Kixdng déng thdi truyén
trén dudng truyén ma né thay nhau chi€m dudng truyén . mdenh chi sit dung dudng
truyén trong 1 khodng thdi gian cho phép . khi dudc phép st¥dung dudng truyén thi
kénh d6 s& chi€m tit cd bing thong clia dudng truyén .

b. Céch thuc hién :

O dAu phat s& dung 1 khéa chuyén mach c6 thé tay)adi vi tri d€ ti€p xdc véi cdc
kénh . Khi khéa k ti€p xiic vdi 1 di€ém nio dé thi kéaktin hiéu tudng Gng dugc truyén
di trén dudng truyén. Thai gian khéa k quay h&t mat vong duge goi 1a khung thdi gian
khodng thdi gian khéa k dirng lai tai mdi vi tri dude-2di 1a khe thdi gian .

O diu thu d€ tich cdc kénh ta ciling st diteg khéa chuyén mach giéng nhu diu
phat . P€ tin hiéu tich ra khong bi sai dang thi/khéa k & ddu thu phii quay déng bd
véi khéa k & da'u phit .

Kénh 1
e 70
KGM o N

Kénh 1

2 k
R 3
Ké
* Chi ¥ : Ghép kénh TDM thith hgp cho viéc ghép tin hiéu s6 nén ghép kénh TDM

c6n dudgc goi la ghép kénh_sp~
3 .So sanh FDM va TDM¥

FDM TDM

Tin hiéu cia 1A% ddGetruyén lién tuc Gian doan( rdi rac)

Céc kénh trupewdong thoi Khong dong thai

Thich hgp chekénh“wiong ty thich hgp cho kénh s&

1 kénh chi'thi€m #\phan BWy 1 kénh chi€m ti't ca BWy

dung lugig thap(Na1) Dung lugng cao (N>1)

Khoagein déde 0 khéa k déng bd givid dau
phdt va du thu

D@ pi.nhiéu xuyén kénh khi khong bi nhiéu xuyén kénh

tan S0 séid thang thay ddi
II1. Céc tiéwehuén ghép kénh TDM :
1. Tiéu chuin Bic My:
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MJdi khung thdi gian c6 chiéu dai 1a 125 45 va dugc chia 1am 24 khe thdi gian.
MJi khe thdi gian truyén dugc 1 kenh ti€ng néi ,mdi khe chita 8 bit, riéng khe thdi
gian thi 0 chita thém 1 bit ddng bd . Nhu vay tdc do clia ludng s& ( ngd ra) cla bd
ghép kénh 1a :
*
Téc do bit fb=24—8-|:3- =1544000=1,544(Mb/s)
125.10

Vi con dugc goi 12 ludng cidp 1 ( hay ludng cd ban theo #@a.chuin Bic My) N6
con goi tic 1a ludng Ty

D€ quin 1y sy ddng bo cia hé thdng ghép kénh ngudi t nhém cdc khung lién
ti€p d€ tao thanh mdt da khung . Trong tiéu chuin bis My mdi da khung gdm 12
khung . Vay cdc bit ddng bd trong 1 da khung dugc phin bd nhu sau :
10001101110B B{ID: C6 cinh béo.

: khdng ¢6 canh bdo

2. Tiéu chuéin Chéiu Au:
Trong tiéu chuan Chau Au thdi gian dugc chii=inh nhiéu cé do dai 125 us, mdi

khung chia lam 32 khe thdi gain d€ truyén20*kénh ti€ng néi .
khe s8 0 truyén tin hiéu déng bo .
khe s& 16 truyén tin hiéu bdo hiéu .
Nhu vay tdc do ciia ludng s6 & ngd rasciid’bd ghép kénh theo tiéu chuan chau Au
¢6 tdc do bit nhusau: f, = 32*8; 22,048 (Mbp/s)
125,108
Téc dd nay dugc goi 1a ludng s6 ¢ip 1 theo tiéu chudn Chau Au dudc goi tic la
luéng 2M hay ludng E,
* Chd_ Y :Trong mang vidf thong & VN si dung thi&t bi ghép kénh theo tiéu
chuin Chiu Au .
Pé ddng bd ngudi ta <iffig. st dung ciu tric da khung . Mdi da khung gdm 16
khung lién ti€p . Tin hicwfrong 11 da khung dugc phan bd nhu sau :
+ Tin hiéu ddng b :
- D6 véi khung T (143,597....15) x0011011
- Ddi véi khupsgthin sx 1 BXXXXXX
Trong d6 : BJ 1: ¢& canh ®do
Nkhong ed canh bdo .
X oy y.
+ Tin hi€w Bdo hico,
Khe th@0 cua Khtmg thd 1 bdo hiéu cho kénh 1 va 17
Khe thit/irctia khung thi 2 bdo hiéu cho kénh 2 va 18
Khe 12 ciavchung thit 3 bdo hiéu cho kénh 3 va 19
Khe thit 3 ¢éa Khung thit 4 bdo hiéu cho kénh 4 va 20
IV. Ghép ludng ( ghép kénh cdp cao) :
Ghép ludng hay ghép kénh cdp cao 1a ghép cdc ngudn cé téc dd thap thanh cic
ngudn cé tdc d6 cao hon .
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1. Ghép ludng theo tiéu chuiin Chau Au :
a.Ludng cip 2 :

Pugc ghép tir 4 ludng cip 1,cdu triic clia ludng cip 2 dude pAhn bd nhu sau :
Mbi khung thdi gian c¢6 dd dai 100,3 us va dugc chia 1am 4 cym,, mdi cum chia
212bit thong tin .
+Cum 1: tir bit 1 d€n 10 1a 10 bit ddong bd

bit thi 11,12 1a 2 bit cdnh bédo

bit tht 13 d€n 212 1a 200 bit dit lidu ciia 4 kudhy E; duge ghép xen k&
vdi nhau tung bit
+ Cum 2 va 3: Bit 1 d&€n 4 1a 4 bit thém vao ,bit thi Ndén 212 1a 208 bit di liéu
cia 4 ludng E; .
+Cum4 : T 1 dén 4 12 4 bit thém vao .

bit thit 5 d&€n 8 1a 4 bit phuc vu mang

tr 9 d&€n 211 1a 204 bit d liéu .
Nhu vay trong 1 khung ciia ludng cAp 2 chiz+iT<ad 848 bit do d6 toc dd clia ludng
cap2la:
848
©100,3.10°°
T6c dd nay dude goi 1a ludng cap 2 hay=E,". Cé dung lugng 120 kénh ti€ng néi.
b.Ludng cip 3:
Pugc ghép tir 4 ludng cip 2 , maikhung cia ludng cip 3 c6 chidu dai 44,7 us va
chita ta't ca 1536 bit . Nhu vay tdc do cia ludng cip 3
= 1930 _ 34 362(Mbps

44,7.10
ludng cap 3 goi tit 1a ludngF; hay 34M ,né c6 dung lugng 480 kénh thoai .

c. Ludng cip 4 :
Pugc ghép tir 4 ludng caly 3 , markhung clia ludng cip 4 c6 chidu dai 21,02 s va

=8,48(Mbp/s)

o

b

chita tong cong 2928, 150440 Cha ludng cap 4 1a 139,264 Mbp/s . ludng cip 4 ¢6
dung lugng 1920 k&nH thoai . Né dugc goi tit 1a ludng E4 hay ludng 140 M

d. Ludng cip 5%

DPugc ghép tir 4Judng ¢apd c6 toc dd 364,943 Mbp/s . Ludng cip 5 ¢6 dung lugng
7680 kénh thomi/va ddpe eoi tit 1a ludng Es hay 365 M/s

2. Ghéphuiéng theotieu chuian Bic My :

a. Ludng ciip 2 /

DPudc ghep tir 4 ludhg cap 1 ¢6 toc dd 6,312 Mbp/s . Ludng cip 2 goi tit 1a ludng
T, céuding ludilg 96 kénh ti€ng néi.

b. ludng eip 3.:

Pudc ghép ti'4 ludng cip 2 c¢6 dung lugng 384 kénh ti€ng néi ,c6 toc dd 26,736
Mb/s goi tit1a Ts.

BAI TAP:
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1) cho tin hi€u tuong ty x,(t)=12cos10 7 t.cos20 7t .Cos40t (t=ms)
a. xdc dinh thanh phan tin s6 c6 trong x,(t).
b. N&u bién ddi PCM ciia x,(t) thi tin s& Nyquist 1a bao nhiéu ?
c. Tinh toc dd sau PCM biét bo lugng tif héa c6 1024 miic .
d. N&u st dung dudng truyén cé do rong 50Khz thi ¢ truysndude tin hiéu s6
trén ma khong cin diéu ché, dudc khong? gidi thich?
e. Vi dudng truyén trén va phai di€u ché thi s§ migjiiéu ché can thi€t tdi
thi€u 1a bao nhiéu? Cho r=0,3.
f. Pua tin hiéu s6 vio bd ghép kénh TDM chiu A¥ c¢é dugc khdong? Gidi
thich?
Giai :
a. Xa(t)=12cosl0rt.cos20zt.Cosd40rt
= 6c0s30 7 t.cos40t + 6¢c0osl0t.cos40rt
=3c0s70 7 t+3cos10 7 t+3cos50 7 t+3cos30 7 t
céc thanh phin tan sd ¢6 trong tin hiéu :
f1=35Khz
f>=5khz
f3=25Khz
f4=15Khz
b. tAn s6 16n nhat ¢ trong tin hiéufe.= f1=35Khz
VAy tin sd Nyquit : fi=2 f.x=2*25%70Khz
c. sO bit ma héa cho 1 méu : n=16g51024=10 (bit)
= Téc dd bit f,=f,.n=10*702200(Kb/s)
vay tdc do bit f,=700(Kb(Sy
P f, 700
d. néu khong diéu ché thi\B) thh=7 = T =350Khz
Can : BWg > BWy,=330 Khz
ma BW4=50Khz nén khong (he€truyén dugc tin hiéu .
e.Pé truyén dugc B> BWas,
£
ma BWy=(1+R— @ BWq > (1+1) | fy =logoM > 1,3% ~18,2

Ieg, M 09,

chon logM=19

= S6 mitc diéd 2h& M=2" mirc

f. S6 bit ma fddchomiat mau n= logoM=log,2'°=19 bit
= T6c do"bit f=f{n=49*70 =1,33 Mb/s

Tinh t6¢ d5/¢ia kéah trong TDM theo Chau Au

Né&u f,, batrg nhauki ghép dudc va ngudc lai
Vil25 us = S

1s = 64 Kb/s
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Véi két qué nhu trén ta thdy khi dua tin hiéu s& vao bd ghép kénh TDM chiu 4u thi
khong dugc vi toc dd bit khdc nhau nén khong ghép dugc.
Chon céu tra 10i diing nhat
1. Chi sd ber ding d€ danh gid
a. chatlugng cla hé théng tuong ty.
b. Chatlugng clia hé thdng s6 .

@
%)
c. Ca a,bdéu ding . (b
Q

d. Caabdéusai.
Tréd 101 : cAdu b .
2. cdc bd khdi phuc séng mang dugc st dung tai A\
a. Mady phat d€ diéu ché tin hiéu .
b. Mady thu dé gidi diéu ché tin hiéu . (D
c. Mdy thu gidi di€u ch& k&t hgp . A
d. Cé a,b,c ding.
Tra 161 : cu c Q
3. Sgi quang ¢6 dudng kinh cang nhd thi . Q
a. [tbitdn xa hon. (D
b. T&c d6 truyén din t6t hon . o
c. Bi suy hao nhiéu hon . 0\
d. Ca a,b,c déu ding .
L

Tra 161 : ciu a.
a. C6 toc dd bit ting 1én .
b. DJ rong bang thong tin
c. C6 sai s lugng t tha]
d. Caé a,b,c ding.
5 . Khi ting s& mic d é th
a. chatlugng tin 1 diu thu t6t hon .
b. bing thong i€u d éu ch€ rong hon .
1én
d. A,b,csai Q
Tra 15i : cﬁ
a. 36 dBw
b. 6d
. 3l Q@
trd 101 : cAu a
7. Trong diéu ch&€ AM ,chi s6 di€u ch&

4.Trong PCM néu ting s& mic lu'dr?é*u thi tin hiéu s6 thu dudc
Tra 16i : cAud
c. Culy truye
6 .mot AQ) sudt 4W thi tuong duong véi
d. cda,b,
a. cang lén cang tot .
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b. cang nhd cang tdt

c. cd a,bdéu ding

d. ca a,b déu sai

Tra 16i : cud

8. trong PCM néu 1dy miu sai dinh 1y thi

a. khong thé thuc hién lugng ti héa dugc

b. sai s lugng tit s& ting 1én

c. khong khoi phuc lai dudc tin hiéu ban dau
d. cd a,b,c déu ding

tra 10i : cAu ¢ —>

BAI 6: HE THONG TRUYEN{AN VI BA SO

I. Tong quan vé vi ba sd :

Vi ba 1a thi&t bi truyén din vo tuyén thudng st ditng kém theo thi€t bi ghép kénh
.Viba hoat dong & tan s6 tr IGHz d&n 30GHz Lu'ty lién lac clia mdt chin viba t8i da
khodng 60km, do d6 mudn truyén dan tin hiéf &i-xa hon thi phdi si dung cdc tram lip
(Repeater). Viba hoat dong & ché& dd song.cong .Tuy theo loai tin hiéu truyén din la
tuong tu hay s& ma ngudi ta chia vi ba lang'hey loai : Vi ba tuong tu va vi ba sd .

II. Céc thanh phin ciia mét tram vi ba so :

1. Khdi giao ti€p :

—> Kngi [P Knsi [~ Knsi [ He
giao Modend | cao thong
<« <«

<+ tiép < tan Anten

Thanh phin c¢d bin clia mot tram vi ba s& ¢6 thé chia 1am 4 khéi chifc ning sau :

- Khoi giao ti€p : Thyc hién ehirc ningsgiao ti€p v4i thi€t bi ghép kénh . Nhiém vu
ctia khdi nay la xt 1y tin hiéu . ca€)phép xtt Iy cu thé 1a chuyén ma dudng truyén va
ma héa ngiu nhién.

- Khdi modem : Piéu ¢hé'va gidi diéu ché tin hiéu .

- Kh&i cao tin : C6vhiem w bi€n ddi tin hiéu d€ dudc tin hiéu khic c6 tan s6 mong
mudn va khuéch dei tin hi¢u

- Hé thdng Anten“=3ao £om Anten, bd loc vong, chic ning ctia khdi nay 1a bién d6i
tin hi€u dién<habh séngdien tr va ngudc lai.

X
phat

RX thu
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a. Chuyén mi dudng truyén :
+ M3 dudng truyén :La mot cdch d€ bi€u dién tin hiéu s& trén dudng day. C6 rat
nhiéu ma dudng truyén khdc nhau , nhung chiing dugc phan thinh 2 nhém. Nhém ma
don cyc va nhdém ma ludng cuc.
- M3 don cyc : La ma sit dung mot mitc dién 4p khdc 0 dé biéu di2n’'tin hiéu sd.
- Mi luomg cuc : La ma sit dung 2 mifc dién 4p khdc 0 d& bi€u'dién tin hiéu sb.
+ Céc ma dudng truyén :
e Mai NRZ ( Non Return Zero : ma khong quay vé 0)
bit 1 dudc bi€u dién mifc +1V kéo dai trong khodng thdj giair] bit,
bit 0 dugc bi€u dién mirc OV kéo dai trong khodng 1 bit.
e Mai RZ (return zero: Mi quay vé 0)
Bit 1 dudc biéu dién biing 2 nifa bit, nita bit diu c¢6 e +V,nita bit sau c6 miic 0.
Bit 0 biéu dién mdc 0 gidng NRZ.
e Mai AMI :( Alternate mark Intersion: Pdo d4u luan phién)
Bit 1 bi€u dién mitc +V hay —V , nhung ddo dduwah phién,
Bit 0 biéu dién bing mifc 0.
e Mi AMI ¢6 2 loai :
- AMI-NRZ : Bit 1 biéu dién bing'1 bit.
- AMI-RZ : Bit 1 bi€u dién bin{<2 nita bit.
e Ma3a CMI(Code Mark inversign) :
Bit 1 gidng AMI-NRZ.
Bit 0 bing 2 nita bit nita datee6 mitc —V, nita sau c6 mifc+V.
e M3 Manchester :
Bit 1 biéu dién bing 2 nifahitz1/2 diu c6 midc —V va % sau c6 mitc +V
e Ma HDB3(High Desmsity) :
Bit 1 dugc biéu diénsheo ki€u ddo ddu luan phién.
Bit 0 n€u trong tint:iéw khdhg Xuat hién 4 bit 0 lién ti€p thi c4c bit 0 dudc
biéu dién bing myc 0.
Néu trong tinwiCu Audt hién 4 bit 0 lién ti€p thi 4 bit 0 ndy dugc ma héa
biing mot trong 2-¢4ch sau :
000V : N&u tong s6 bt I"gitta 2 1an xuat hién chudi 4 bit 0 14 s6 18.
BOOV : N&irong sé.bit 1 giita 2 14n xuat hién chudi 4 bit 0 12 s& ching.
Trong dé= Bt V &/4V va —V nhung ludén ludn pham ludt ddo dau .
Bit 8(="V va —V nhung tuin theo ludt dio dau.
Quy vwdc': Kivichua cé tin hiéu coi nhu xuat hién 4 bit 0.
+ Giyevén ma dudng truyén : Tin hiéu truyén tir tin hiéu ghép kénh song song
the&T0i vi ha va ngudce lai ludn ludn 12 tin hiéu ludng cyc vi 1y do :
e Vit hiu ludng cuc cé thanh phin mot chiéu nhd nén khi truyén qua bién
4p , tu dién thi tin hiéu & diu thu khong bi 4nh hudng nhiéu.
e Khi truyén di tin hiéu ludng cuc thi & ddu thu dé dang khoi phuc lai xung
clock hon.
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Tuy nhién, khi nhan dudc tin hiéu ludng cuc thi khoi giao ti€p trong thi€t bi vi
ba phdi chuy&n sang ma don cyc thi mdi sit dung dugc. Nhu vay viéc bié€n ddi
tin hiéu ludng cuc sang don cuc va ngudc lai dugc goi 12 chuyén mi dudng
truyén.
b. Ma héa ngiu nhién :

La bi&n ddi tin hiéu can truyén thanh mot tin hiéu khac“ina ning lugng cia

né phian bd déu trong biang thong va dudc goi 12 tin hi&pngiu nhién.
Muc dich clia viéc ma héa ngiu nhién 1a gitdp cho dAwthd trdnh dudc hién
tugng khdi phuc nham séng mang. Vi néu khoi phuc niidm séng mang thi sé&
khong gidi di¢u ch& dugc.
+ Céch thuc hién ma héa ngiu nhién : P& thyc hién ma héa ngiu nhién ngudi
ta tao ra chudi tin hiéu gid ngiu nhién rdi k&t Hgpyvai tin hiéu cin truyén bing
cong logic XOR.
Piéu kién d€ dau thu khoi phuc lai dugc tin.hiéu x(t) thi diu thu phdi tao ra
dudc chudi PN giong chudi PN dau phit P4 tho ra chudi PN niy ngudi ta sit
dung cdc mach hoi ti€p tuyé&n tinh ding thanh ghi dich.
VD : mach tao chudi PN 4 Fliplop.
Gia st trang thdi ban dau cda cdc Fliplop :1111
Ta c6 bang trang thdi sau :

FF1 FF?2 FF3 FF4

Ban dau
CLK1
CLK2
CLK3
CLK4
CLK5

CLK6
CLK7
CLKS8
CLK9
CLK10 1
CLK11 0
CLK12 1
1
1
1

——_ o O~ O O O
VD= O O =y .

—_
-

CLK13

CLK.14

CLEK®DS
Chu ky ¢&a €hudiFN m=2n-1
Theo quy dinlirthi gdac HTVT bd tao PN phdicé N >10.
Trong mdt chu ky cda chudi PN tdng sd bit 0 va sd bit 1 gin biing nhau. Tinh chat nay
goi 12 tinh chat cAn bing ctia chudi PN.
VD :nFF => m=2"-1

—_m O = O == OO0 =000 O ==
—_ O = O == OO RO OO ==

O S o T Sl s R SN
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FF2 => m=3
2. khoi diéu ch& va gidi dié ché& ( da hoc).
3. Khéi cao tan :
a. Ddi tin : La bi€n ddi tin hiéu tir tAn nay sang tan s6 khdc. Muc dich cla viéc bién
ddi tAn sd 1a gitip cho cdc bo dao dong lam viéc 6n dinh hon nhung %441 ddm bio tin
s6 1am viéc. P5i tan dugc chia 1am 2 loai : PSi tan 1&n va ddi tingxu6ng.
- Pditanlén: Tao ra tin hiéu c6 tin s& cao hon tadisd ngd vao.

vV

f1—p —» fc +f;

fc
- Pditing xudng : Tao ra tin hiéu c6 tin so thap hon ting s& ngd vao.

f1 ,@ vV fc - f1

fc
* Trung tAn IF : LA tan sd trung gian dudc/tao ra tif khdi ddi tin. Poi v6i ddi tin
1én trung tan 13 tAng so clia tin hiéu ngdwao. PJi v6i ddi ting xudng trung tan 13
tan s6 clia tin hiéu ngd ra.

IF mdy phat 5 IF mdy th
mP ] pTien | 5| PT xudng ,

* Tan s& 4nh : La tn sd chaftiiphiéu khong mong mudn nhung khi di qua bo ddi
tan xudng né ciing tao ra tin hi€e.cd tan s6 ding bing trung tin clia tin hiéu cin thu.
Vd : Gid st mudn thu mot k@i tin hiéu c¢6 tan s6 3 GHz va tao ra trung tin 0.5 GHz
thi bo dao dong c6 tan s& 2:5GHz.

3& ] 0.5G

'\'IBTX —>

2.5G
Tuy nhién do birg.thdng.cua ngd vao tuong d6i nén tin hiéu c6 tin sd 2 GHz ciing
di vao dugc khdi.cao tir.)T1n hiéu nay ciing tao ra tin s6 0.5 GHz va giy nhiéu cho
tin hiéu cAn thir™. nlwd vy tin hiéu 2 GHz dugc goi 13 tan s6 anh.

* Cach khic phuthién 4p :
- Ki6ag nén chon IF ¢6 tin s& qud thap hay qua cao vi khi d6 khodng cach tir
tansd cantul dén tin s6 dnh gin lai nén dé bi 4nh hudng clia tan s6 anh.
- Chia'BW/iam viéc clia mdy thu 1am thanh nhiéu khodng tan s& khi d6 tin s&
anh sé bi loai ngay ngd vao clia mdy thu .
- St dung cdc bo d6i tan cin bing c6 kha ning khir dugc tan s6 anh.
»=90"
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cosw, t cosw, t +cos(w,t-¢)

Cos W, t cos w, t +cos(w,t-¢)

g0i o, 1a trung tan
o, 1a tan s& dao dong
gia st tin hiéu ngd vao cliia anten
XRe(t) =@, xa(t)= Acos(w,+ o, )t +Bcos( v, - w, )t
xp(t)=Acos[(w,+®, )t —900]+Bcos[( Wy -0, )t—900]
Xc(t)= xa(t).cos w, t =[Acos( @, + @, )t +Bcos( @, - @, )t] cosw, <

= Acos(@,+w, )t cos w, t+ Bcos(w, - w, )t .cosw,t

A A B B
=E Acos(2w,+w, )t cos w, t+E COS @, t+E cos(2w,\o, )t+3 cos’wit
xp(t) = xg(t) cosw,t=Acos[(w,+w, )t —9OO]+ Beositw, - o, )t - 900] cosw,t

=§ cos[(2w,+w, )t - 90°]+ ?cos(a), t+90°)
B 0,, B 0
=E cos[(2w,-w, )t - 907]+ E cos(w, t+90%)
x1(t)= ? cos[Cw,+w) )t +§ CosS @, t+gcos(2a)0—coI )t+g CosS @, t—é

A B B
cosQw,+w, )t—E cosa)lt—Ecos(2wU o, )t+5 cosm, t

xi(t)=B cosw, t

X2()=Xp(t)+xc(t)-90°

=A cos[Cw,+w, )t - 90°1+A caslm, t-900)+B cos[Cw,-w, )t - 90”

Xo(t)=A cos(m, t- 90°)

chon céu tra 10i ding:

1.Trong cdc hé thong phitay&hnéu tin hiéu ngd vao c6 tin s6 1,5Mhz thi hai bac 3
s& ¢ tAn sO .

a. 2Mhz
b. 1Mhz
c. 4Mhz

d. cd 3 déesdi.
Tra 18i.: cau'd

2. trong hé”#hong phi tuy&n néu tin hiéu vao c6 tin sd 1,5Mhz va 2M thi sdn pham
diéuhetuonp/mn® bac 3 ¢6 tan sd

a. 2,5Mh2

b. IMhz

c. 5,5Mhz

d. ca 2 déu diing

Th.s Lé Thanh Tan



Hé thang vién thong

tra 16i :cdu d
3. tin hi€u dién st dung trong sinh hoat 1a
a. tin hiéu ndng lugng .
b. tin hiéu cong suit .
c. ca 2 déu ding .
d. cd 2 déu sai
tra 16i : cAu b
4. Soi quang SI va GI c6 nhitng di€ém nao khic nhau :
a. dudng kinh khac nhau .
b. D0 suy hao khac nhau .
c. DO tan xa khac nhau .
d. Ca 3 déu diing .
Tra 16i: Cau c
5. Trong truyén din vo tuyé&n suy hao ctia khdng gian phu thudc vao :
a. tansd lam viéc.
b. cu ly truyén tin hiéu .
c. Ca 2 déu ding .
d. Ca2déusai.
Tra 16i: Cauc
6. trong diéu ché tin hiéu séng mang si.dung :
a. C6 tan s6 ludn ludn 16n hon tan s4 ddi nén .
b. C6 tan s6 ludon luén nhd hon tansd ddinén .
c. Tuy thudc vao mdi trudng frigné tin hiéu .
d. Ca 3 déusai.
Trd 16i : cAuc
7 trong di€u ch& SSB-SC ,cdeh gidi diéu ché& nao thi chi't lugng sé tot hon :
a. Gidi diéu ché két hyin™
b. Giai diéu ché khong k&t hip
c. Chat lugng nhu nivad.
d. Ca 3 déusai.
Trad 16i : cAu b
8 .Trong diéu ch& ASK né&l ti hiéu ddi nén c6 mic dién 4p 1a +1 tuong ¥ng vdi bit 1
va —1 tuong ¥ng-y0i bit @ iy tin hiéu di diéu ché c¢6 dang séng gidng :
a. OOK..
b. FSK.
c. PSK
d. G85eu dai
Tra 161 :cdwec
9 . trong diéu ch&é QPSK néu sif dung séng mang :
fo(t) =Acos( w,t +60°) thi pha cta tin hiéu da diéu ch& ciia Symbol “117 1 :

a. 0°
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b. 25°.

c. 45°

d. Ca 3 déusai.

Tra 16i : caud
10 Trong ghép kénh TDM theo tiéu chuan Chau Au clia ludng s 4 bit/s c6 dung
lugng :

a. 60 kénh thoai .

b. 48 kénh thoai .

c. 120 kénh thoai .

d. Ca 3 déusai.

Trd 16i : cAu d
b. Céc vin dé trong truyén séng vo tuyén :

+ Hién tugng fading : LA hién tugng ma 1am cho.ci¥¥ng dd trudng tai diém thu
khong 6n dinh .
+ Nguyén nhan : G6m hai nguyén nhin chinh

- Khi séng dién tir truyén di trong moi trudieg,c6 chiét sud't khong ddng nhat thi
s& 1am cho tia sang bi uén cong . Khi d6 Anten(thu sé& bi 1éch huéng so v6i anten phat
nén cudng dd trudng tai anten thu gidm xudng/va gy ra fading . Fading nay dugc goi
12 fading phing .

- Khi séng dién tif truyén tir ndi phdt d&€n noi thu bing nhiéu dudng khidc nhau
nh tia tryc ti€p , tia phan xa . Cudng.dd«trudng tai di€m thu 1a tdng hdp tit ca cic tia
sadng.

Né&u céc tia sing cling phadhilyeudng dd trudng tong hop ting 1én
Né&u cdc tia sang ngugc pitafhi cudng do trudng tdng hdp gidm xudng va giy
ra hién tugng fading. Fading naydudc goi 1a fading nhiéu tia .
Goi d; 12 chiéu dai dwdng di clia tia truc ti€p
d, 12 chiéu daidu¥ng dicua tia phan xa
Gia st tin hiéu tai-dau phdt/Xx(t) = Acos @,t
Thdi gian tia tresiep diwA d€n B : t; =d, /c
Thoi gian tia phii xa di it Adé€nB : t,=dy/c
XA(t) = Acos @&y t, Xri&) = A cos (w,t —t)

Tin hiéu ted I theg tie truc tiép :

X1 = AdOS [ o, .= @2 t))

Tin hi¢w.fai /3 theo tia phdn xa .

XB2=24C0S (@, t: w, 1)

tyecay trifven tin hidu .

Tin hiéu topg hop tai B . xg(t) = xgi(t) +xpa(t)
= Acos (ot - w,t1) + Acos (wyt- w,tr)
20,t — ot —o.t, cos w,t, —w,t;

= 2A cos .
2 2
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= 2Acos [yt —(w,t1+@,t2) /2 . cos (w,tr -w,yty) /2
Vay bién do 1a 2A cos [w,(ta —t; ) /2]

)

t, —t
+ Tin hiéu tai B cuc dai khi : cos[wO(ZTl -1

¥4 N . g . t - T
+ TIn hiéu tai B cuc ti€u khi cos @, 2—7; =0

o, 2 W ko 2K +1)E
2 2 L

22K +1). 7 2K 44

st -t =
S 22, 2 24,

d, d
c

|

=

—+=(2K +1)
c

N |
—_
-)

[~

=d, ~d,=(2K+1)

+ cdch khic phuc fating :

- Dung cdc mach di€u kkign'do 1di ty dong trong cdc mdy thu . Khi tin hiéu
thu bi fading thi thadh pAy s&1am thay d6i hé s6 khuéch dai d€ tin hiéu ra it bi
giao dong hon.

- St dung!y truds phdn tap :

Phan tap la.dung nkidu'hon ngudn tii nguyén thdng tin can thi€t d€ nang cao
chat lugng s=iyéndaii tin hiéu .

e Phirndap Apterr. Tia ddu thu s dung nhiéu Anten thu dit cdch nhau mot
khodng«rong khéng gian . Phin tip Anten con goi l1a phan tdp khong gian .

e Piidn tAp tAfrsd : cling mdt thong tin nhung sit dung nhiéu tan s6 khdc nhau
a8 Xt dig

- St dungdd du trit fading : Khi tinh todn thi€t k& mot tuyén viba sd can
phai ddm®4o né€u c6 fading xdy ra thi cong thitc thu thyc t& vin 16n hon mic
ngudng cia mdy thu , khi d6 mdy thu s€ lam viéc lién tuc khong bi gidn doan .
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Nhu vy khodng cdch tir mic tin hiéu thu thuc t€ trong diéu kién khong bi
fading d€n mifc ngudng clia may thu dudc goi la do du trit fading.
+ Tinh todn thi€t k€ trong vi ba s0 :
¢ D0 10i Anten : Trong viba Anten st dung 1a loai Anten parabol . B6 1gi
Anten dudc tinh bing cong thic .

G=10log o FA

12

(dB)

Trong d6: A: dién tich hiéu dung cla anten (huGng-sorig) m
n: Hiéu suat (phu thudc cong nghé ché tao .
A Budc séng lam vi€c (m).
vd: tinh d6 1di clia anten c6 dudng kinh 2m,hiéu suit 0,7 1am viéc & tan s& 3Ghz

8
budc séng lam viéc A = c — 3'109
f 3.10

—0.1(m)

dién tich hiéu dung A=(BK)* 7= (%)2 T=n

A _ An 47507 ) 28
bo 1gi anten G=10log;o po _IOIOgm—f\__al_ =10log,, 7 +10log,, m
=34(dB)

e Suy hao cua khong gian ty do “Ki hiéu 1a L
LS=1010g10(47ZD )? =20 }eds ? (dB)

Trong d6 : D : cu ly truyén s4ng (m) .
A buée sénglany yiéc (m) .

vd tinh suy hao clia khong gian tu do biét ring cy ly vao 50Km va tin s& 1am viéc
6Ghz .

;4 4
Suy hao khong gian ¥=20Iogl >0 _ 60+ 20l0g,, % =140(dB)

e Suy hao'ea feeder:
Li=a.1 (dB)
a. *hé so shyhao (dB)
1 Chiéd a2i feeder (dB)
e ‘Cung suat¥n hi€u thu tai anten thu :
Pri=Pr(a2m,dBW) - Lyt — Gr — L
Vd Ma0dai truyén hinh ¢6 cong suat phat 10W, do 1¢i anten phét 1a 15dB, suy hao
feedéznidy phZt/3dB. Tinh cdng suit tin hiéu thu dudc tai mot diém cdch dai
truyén hinix20Km . Biét tan s6 lam viéc 1a S00MHz
Giai
c 3.10°

Bugc song A=—= &= 0,6m
f 500.10
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Cu ly truyén séng D=2.10*(m)

4
Suy hao khong gian ty do Ly = 20log 10% =112 (dB)

Pri=10-3+15-112=-90 dBW =-60dBm

e (CoOng sudt tin hiéu thu tai ngd vao may thu

Pr=Pri + Gr - Lir

Piéu kién cho mdy thu hoat ddng dudc 1a Pr >Ppeushe

VD: Mot tuyén lién lac vi ba c6 cy ly 40km t6c do lamwviey 4,5 GHz. Anten sit

dung & hai ddu gidng nhau ¢6 dudng kinh 3m va hiéu suat 1a 50%. Cong suit
cla mdy phat 5W, cong sudt ngudng clia mdy thu 13 %50dBm. Tinh cdng suit tin
hiéu tai ngd vao mdy thu bi€t suy hao clia feeder may phat 12 5dB, mdy thu la

3dB.
Giai : D = 40km = 4.10* m
8
2= 319 006(m)
f 45.10
A =2257(m)
Pr =5W =7dBW = 37dBm
Arr? . 22575
Po Igi Anten Gg = Gr = 10logyo 742220 _ 4148
0,0036:100
w7.4.10°
Suy hao khdng gian Lg = 20logo ~ 0 =138dB

Cong suat tin hiéu thu tai Antétrthu Pr; = 37 -5+41 —138 = 65
Cong sudt tin hiéu thu tai ngo~a¢ mdy thu bing
Pr = Pri +Gr — Lgr
=-65+41 -3=-27dBm
Vi-27 >-50 nén may. tiva hoat dong dugc
VD: Mot mdy phdted conglsudi SW do 1¢i Anten phat 30dB, suy hao ctia feeder
mdy phdt 2dB. Tirteu Iy %4n lac bi€t cOng suat tin hiéu tai Anten thu —30dBW,
tan sO 1am viéc lav¥ GHz

Cong suat tin hicu thu-tai*Anten thu Pg; = 37-2+30-20logio 4z

=> 20log;{ {3 =05

=> 20log;o 125560 = 4,75
=> 1¢5% D=10*"
=>"Pu= 44701 = 0,44 km
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BAI 7: HE THONG THONG TIN DI PONG

L. Thanh phin ciia mét hé thong thong tin di dong :
Mot hé thdng thong tin di dong c6 thé chia thanh 3 hé thdng con
+ Hé thong con chuyén mach (SS).
+ Hé thdng con tram gbc (BSS).
+ Heé thong con khai thdc va bdo dudng(OMS)
1. SS(Switching Subsystem)
SS dugc xem nhu 12 mot tong dai clia mang dién thoai di*dohg . Chitc ning clia SS
12 chuyé&n mach cudc goi va quan 1y thué bao di dong . S€.c6 5 thanh phan .
a. Trung tAim chuyén mach di d6ng (MSC :Mobile Switching Center)

MSC la thanh phan trung tim ctia hé thong chuyén mach . Chitc ning chinh cda
MSC Ia xt 1y cudc goi. MSC 1a ndi duy nhi't thyc hiéh ¢ltic ning chuyén mach . Do
dé ti't cd cac cude goi déu phai di qua MSC.

b. Bo nhd dinh vi thudng trid: (HLR : Home LoCat'an Register):

HLR luu tri thong tin cia thué bao di dong .“THué bao dugc ding ky tai viing
nao thi s& dugc luu vao HLR cla ving d6 . Tidng tin trong HLR dugc cap nhit bing
tay mdi khi ¢6 mot thué bao ban ra . Thong i nay khdng cho biét trang thdi va vi
tri hién tai cda thué bao , né con 1a mot S-iing trong m4y tinh .

c. B6 nhé dinh vi tam tri: (VLR : Visitor ©R)

VLR luu trir thong tin cia cdc thue bao di dong dang hién dién trong ving hoat
dong d6 . Thong tin nay dugc capwhas tw dong thong qua thd tuc ding ky vi tri .
Thong tin nay cho biét vi tri va trang thai hién tai cla thué bao . Khi thué bao di
chuyén tif tram phat séng nay sang ttam phat séng khdc thi thong tin trong VLR sé&
thay ddi khi thué bao tit may ‘+hong tin trong VLR s& bi x6a va gitip cho hé thong
tiém goi thué bao nhanh chéag/va chinh x4c hon.

d. B6 nhé dinh nghia thi€ehi di doag. ( EIR:Equipment Identifi Register)

EIT diing @€ quén 1y thiét bidi §ong, thong tin luu trit trong EIR 12 s& dinh nghia
thi€t bi di dong Qudc & ghi tiit [3%6 IMEI (International Mobile Equipmen Idenlify)

IMEI phai tring ¢61)s6 con rtom bén trong ta nhan * # 06 #

e. Trung tAm nhin thuc tliud bao (AC:Authenti cation)

AC c6 chifc ning kiépntra mot thué bao di dong c6 quyén thuc hién mot dich vu
hay khong
2. BSS : Gém\3 phansi
a. Thué bao“dis dorg (MS: Mobile Station)

Mot thué_bao di donggdm 2 phan : Thiét bi di dong (ME : Mobile Equipment) va
khoi dinn(nghiagimé bao (SIM: Subcriber Identity Module). Thué bao di dong thuc
hién dud¢ dich vii'khi SIM dugc chén vao bén trong thi€t bi di dong

* ME : 12 thiét"i thu ph4t cd4 nhan dugc thué bao truc ti€p st dung. ME hoat dong
giéng nhu mdt may tinh do chuong trinh chita trong SIM diéu khién

Bing tain hoat dong : Trong thong tin di dong bing tan dugc chia lam hai hé .
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- D900 : Trong D900 gém hai tin s6 :
Tan s& huéng 1én ( tir MS dén BTS) st dung trong khodng tir 890 d€n 915MHz
TAn s& huéng xudng ( tit BTS d&€n MS) sit dung trong khodng tir 935 d&€n 960 MHz
Khodng tin s mdi hudng chia 1am 124 kénh mdi kénh gém hai tin s& , mot cho
huéng 1&én va mdt cho hudng xudng. Hai tan sd trong ciing mot kéah.cach nhau
45MHz, d6 rong bing thong mdi kénh 12 200KMHz . Khodng ta#. 85 tir 915 dén 935
MHz khéngstt dung véi muc dich bao vé
Mot ME binh thudng chi c6 thé hoat dong & 124 kénh tan spkirac nhau .
Chii y: G Viét nam hién nay cdc mang di dong dang st durg hé D 900 cu thé mang
vinaphone st dung c4c kénh tan sd tir 1 d&€n 40 kénh . Mobilephone st dung kénh
84 dén 124
- DCS 1800 : Trong DCS1800 chia 1am 374 kénh tan{so}; mdi kénh gdm mdt tin s6
huéng 1&n va mot tan s& huéng xudng , khodng cdch\giita hai tin sd nay 12 95MHz.
Do rong bing thong ctia mdi kénh 12 200KMHZ
* Cong suit thu phét cia ME :
+ Cong suit ngudng thu tif —90 dBm dén —50 ¢Rm
+ Cong suit ngudng phat : Gom 3 mic : Muic 1 0,8W

Miac?2 : 2W

Mie 3 : SW
Tuy theo khodng cach tir MS dén BTS.ma ME sé& thay d6i cong suit phat thich hop
* SIM card: 1a mot bo nhé luu trithdag tin cd nhan cla thué bao di ddng . Cac
thong tin luu tr trong sim bao gdm
+ S0 thué bao
+ Cac dich vu
+ S6 chuyén viing
b. Tram thu phit goc (BTS=5ase Transceiver satation)
BTS la tram thu phdt c8dini tao #a vang hoat dong cho MS . mdi vung phi séng
cia BTS dugc goila 142 bao,. T41rhdp tit cd cdc t€ bao tao nén vung hoat dong
cda mang di dong. MAMBTS/ ¢hi hoat dong t6i da & 12 kénh TS kh4c nhau, kénh TS
cu thé do ngudi khai thdc mang quyét dinh. Trong mot mang thong tin di dong cic
BTS dugc lip dit khip muinoi.( BTS goi la md rong ving phi séng )
c. Bo diéu khién“sam gé< :(BSC : basestation Contioller)
BSC c6 chifc méng diéd Kini€n ti't ca cdc hoat dong ctia BTS nhu : cAp phat kénh,
nhdy tan s, chayénbiae, diéu khi€n cong sui't. Mdi BSC diéu khién nhiéu BTS.
Giao ti€p gita'B$E.y61 cac BTS c6 tc do 2 Mb/s
II1. Nguyén.iy da truy suit trong thong tin di dong :
Pa truysuit trohs thong tin di ddng 12 viéc nhiéu MS cling sit dung mot BTS dé truy
sud't vao mahg ,giao ti€p MS va BTS 1a giao ti€p vd tuyén nén da truy suit ndy
dudc goi 1a da truy suit vo tuy&n. Trong thong tin di ddng st dung 3 ki€u da truy
suat.
1. Pa truy sudt phan chia theo tan s& (FDMA : Frequencys Division Multipe Access)
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Bing thong 1am viéc ctia mdt BTS dudc chia Iam nhiéu biang tin nhé . Mdi bing

tan nhd dugc cAp phdt cho mot MS d€ truy suit vao mang. Nhu vay nhiéu MS truy

sud't vio mang duéi cdc tin s6 khic nhau.

2. Da truy suét phan chia theo thdi gian : TDMA

Thdi gian 1am viéc cia BTS dudc chia thanh nhiéu khung thdi gian.mdi khung c6 do

dai 4615 u s, dugc chia thanh 8 khe thdi gian mdi khe ¢6 do dai's7) us. Khi MS truy

sud't vao mang thi sé& dugc cap phat khe thdi gian nay.

Céc mang thong tin di dong & viét nam hién nay st dung k&thdp hai ki€u da truy

suat1a FDMA va TDMA

3. Da truy suét phan chia theo ma: CDMA

a. Khdiniém trdi phd tin hiéu : Trai phd tin hiéu 12 1am cho bing thong ctlia tin
hiéu rong hon gap nhiéu 1an tru6ce khi truyén tin hi€li . Muc dich dau tién clia
trdi phd 12 d€ bdo mat tin hiéu sau dé trdi phd dmisc ng dung trong ky thuit da
truy sult .

b. Céch thuc hién trdi phd : P6i vdi tin hiéu sA dx 40 rong phd dude xdc dinh bing
cong thac

1
BW= ? (T : B rong bit)

Do d6 dé& thyc hiéu trai phd tin hiéu ngdi Ja st dung mot chudi tin hiéu gid ngiu
nhién c¢é do rong bit nhé hon ra't nhiézldan so véi do rong bit clia tin hiéu can trdi
phd. Khi nhin hai tin hiéu nay vdi‘nhie thi phd clia tin hiéu sé rong hon gap nhiéu
14n so véi ban diu .

b(t) G{\, S(t) b(t)
—\ X o : L

o) e
B(t): tin hiéu cAn trdi pad
C(t) : tin hiéu gid nghu.iiél
S(t) : tin hiéu sau khi%di phd

2 . 2 . x l
D0 rong pho trudc khi traaks™WVy, :T—

b

0 Y 1
D0 rong phd_sdw'khi grarBWs= T

C
Do T, > Tenén BW s> BW,, tin hiéu sau khi trdi phd S(t) =b(t) .c(t).
G dau tu Rhi the dudc tin hiéu S(t) mudn khoi phuc lai b(t) thi may thu phdi thuc
hién nénphd . B&1am dudc diéu nay may thu phdi tao ra chudi gia ngdu nhién c(t)
giong dau phawd€ nhan véi S(t). Nhu vay nén mdy thu khong tao ra dudc c(t) thi
khong thu dudc tin hiéu ban dau . Do d6 c(t) dugc goi 1a tin hiéu ma hay mai.
c..ing dung cda trai phd trong CDMA:
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Trong hé théng CDMA , mdi MS dudc cip phat st dung mot chudi PN khac nhau dé
truy suit vao mang. Nhu vay khi truyén tin hiéu cho mot MS nao d6 thi chi MS nay
mdi thu dugc tin hiéu con cdc MS khdc khong thu duge vi khong bi€t chudi PN trong
trudng hop nay mdi chudi PN dudc goi 1a mot kénh.

IV. Céc thi tuc trong thong tin di dong

Thi tuc trong thong tin di dong 14 qua trinh chuin bi trude trudc Kb thuc hién mot
dich vu ndo d6 cia MS . C4c thd tuc nay bao gbm

+ cap nhap vi tri

+ tim goi

+ Khdi tao cudc goi

+ chuyén giao

1. Thi tuc cAp nhdp vi tri :

Cap nhap vi tri 1a mot thi tuc ma thué bao di ddong.bio cho hé thdng bi€t dudc trang
thai va vi tri hién tai cda nd.

Muc dich ciia thd tuc nay d€ gitip cho hé thdng guar 1y dudc cdc thué bao va thuc
hién tim ki€m thué bao bi goi nhanh hon

+ Céc diéu kién dé€ xay ra: C6 3 diéu kién

- Khi thué bao chuyén trang thi tir tit sang 1id .

- Khi thué bao chuyén tir BTS nay sangB1S.khac

- cap nhap theo chu ky thoi gian

+ Cdc budc cua thd tuc cdp nhap vidris

PAu tién MS phat mot tin hiéu dé€ y&w ciu xin dudc cip nhap vi tri . N&u dugc hé
thong chap thuan thi BTS phat g0 hiéu yéu cau MS cung cip thong tin cd nhan
va thong tin cia BTS dang phyCwu-n6. Khi cdc thong tin nay da truyén dén hé
thdng thi qué trinh nhin thug=xay ra. Néu cdc thong tin chinh xdc thi s& dugc tu
ddng lvu vao VLR va thi fe<€ap nhip vi tri hoan tat.

2. Thi tuc tim goi :

X4y ra khi thué bao di 26ng bi ¢o1yMuc dich clia thi tuc 12 tim ki€m thué bao bi goi
dé thuc hién chuyén mzen

+ Nguyén tic tim gorXhi c6 mot thué bao di dong bi goi thi s& thué bao bi goi dau
tién s& dudc gdi torMSCTrudc khi thuc hién chuyén mach thi MSC truy sudt vao
VLR d& bi&t dudewi tri ciiathué bao . Ti€p theo mdt thong bdo tim goi dudc gdi
d&€n BTS ma thpe bao (faiyg dinh vi thong qua BSC . Khi BTS phét thong bao tim goi
thi tit cd cAcNi5 nitl trong viing phii séng cia BTS d6 déu nhan dugc thong bdo
nay nhung chi'cd/ivAS bi goi tra 151 thong bdo tim goi.

+ P& nhandugc cudce goi MS yéu cau cidp cho mot khe thdi gian trudc khi ti€n hanh
dam théarné thoai bit budc giita MS va BTS st dung mdt mat ma d€ truyén nhan
tin hiéu.

3. Thu tuc tao cudc goi :

Pugc thuc hién khi MS chd ddng goi di. Pé€ thuc hién thi tuc nay dau tién MS phat
di ban tin d€ xin cAp phdt khe thdi gian . trudc khi cAp phat hé thong yéu cau MS
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cung cAp thong tin c4 nhan, khi nhan dugc thong tin c4 nhan tir Ms hé thong ti€n
hanh nhan thuc. Néu thué bao dugc phép goi di thi mdi dugc cip phat khe thdi gian.
Liic nay s thué bao bi goi dudc gdi d€n MSC va MSC ti€n hanh trién mach . Khi
thué bao bi goi nhac may thi hé thdng bdo cho MS goi di biét d€ thuc hién dam
thoai . Trong thdi gian dam thoai gitta MS va BTS ciing st dung mAf'ma dé truyén
dan tin hiéu.

4. Thi tuc chuyén giao:

Chuyén giao 13 qu4 trinh thay ddi BTS phuc vu cho MS khi5’dang & trong ché do
dam thoai.

Muc dich cda viéc chuyén giao 1a d0dm bdo thong tin lién“wc dé ning cao chat
lugng phuc vu.

* cac diéu kién dé€ x4y ra thi tuc chuyén giao

+ Khi MS di chuyén tit BTS nay sang BTS khdc

+ MS khong di chuyén nhung do chi't lugng cia dudng truyén véi BTS dang phuc
vu kém

+ Khi MS khong di chuyén nhung dung lugngefia BTS dang phuc vu sip dat dé€n
trang thai bao hoa thi n6 s& ngén mach.
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