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GVD
HDT
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Automatic Gain Control
Angled Physical Contact
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Distributed Feedback laser

Dense Wavelength Division
Multiplexing

Direct Broatcast Satellite
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DSL Access Multiplexing
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Frequency Division Multiplexing
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Fiber To The Building

Fiber To The Home
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Hybrid Fiber Passive/ Coaxial netvvork

Tu di€u chinh hé s6 khuéch dai

Tiép xtc goc

Phuong thirc truyén khong dong bo
Ti s6 16i bit

Hé théng truyén hinh cap cong dong
Ti s6 soéng mang trén nhidu

Téng dai trung tim

Laser hoi tiép phan tan

Ghép kénh phan chia theo mat do

budc song

Vé tinh quang ba truc tiép

Puong thué bao sd

Ghép kénh truy nhap dudng thué bao s6
Khdi can bang

Ghép kénh phén chia theo tan s6
Cép quang dén khu vuc

Cép quang dén toa nha
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Tén sic van téc nhém

Thiét bi dau cubi s trung tim
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Mang HFC thy dong
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Pon vi dau cudi quang
Dich vu thoai thong thuong
Diéu ché khoa dich pha cau phuong
Diéu ché bién d6 cau phuong
Tan s6 cao tan
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LO1 MO PAU

Trong nhung nim gan day, truyén hinh mién phi ,quang ba qua song vo
tuyén khdng thé dap tng duoc nhu cau cia ngudi dan Viét Nam. Thay vao d6 mang
truyén hinh cap ra doi véi nhitng cong nghé vuot bac da dap tng duoc khdng chi vé

chat lugng truyén hinh ma con c6 thé canh tranh déng ké véi cac mang vién thong.

Truyén hinh cap bing rong ra doi di st dung truyén dan quang trong cic
mang truyén hinh cap (HFC, HFPC) dé truyén dan va phan phdi tin hiéu truyén
hinh, qua d6 van dung rat tt nhitng wu diém vuot trdi cia truyén dan quang so véi
cac phuong tién truyén dan khac nhu : Bing théng cia cap quang rat 16n (10 ~
10" Hz), suy hao dudng truyén rat nho, khong chiu anh huéng boi nhifu cia moéi
truong ngodi va nhiéu dién tir, cé thé tich hop dugce nhiéu dich vu trén cing mot
duong truyén...

O Viét Nam dang ton tai va phét trién mang truyén hinh cap nhung do diéu
kién kinh té va co so ha ting chua dap ing du nén chi trién khai duoc mang HFC.
Nhan thiy su tng dung rong rdi cia mang HFC nén em da tim hiéu va nghién ctru
d6 &n : Truyén hinh bing thong rong trong mang HFC

Noi dung co ban cia d6 4n gom 3 chuong :

Chuong 1 : Tong quan vé truyén hinh cap.

Chuong 2 : Cong nghé truyén din va truy nhap trong mang HFC.

Chuong 3 : Pic diém tiéu chuan ki thuat trong mang truyén hinh cap HFC.

Lé buc Trung - DT1301 HPU 3
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CHUONG 1: TONG QUAN VE TRUYEN HINH CAP

1.1 Téng quan vé truyén hinh cap

Hé thong Thiét bi thué
thi€t bi trung . bao
tam(headend (customer

system system)

Hinh 1.1 So' d6 khéi h¢ théng hinh cap

Mang truyén cap bao gdm 3 thanh phan chinh sau :
e H@ thong thiét bj trung tam (headend system) :

La noi cung cip, quan 1y chuong trinh trong hé théng mang truyén hinh cap.
Day ciing 12 noi thu thap cac thong tin quan sat trang thai, kiém tra hoat dong mang
va cung cip cac tin hiéu diéu khién.

Dbi véi cac hé thong mang hién dai thi hé thong thiét bi trung tim con c6
thém kha ning m3 hoa tin hiéu quan Iy truy nhdp, tinh cudc truy nhap, giao tiép véi
cic mang vién thong nhu mang internet ...

e Mang phan phéi tin hi¢u truyén hinh cap :

La moi truong truyén din tin hiéu tir trung tim mang t6i cac thué bao. Tuy
theo cac dic trung cta truyén hinh cap ma co cac loai méi truong truyén dan khac
nhau. D6i v6i truyén hinh cap hitu tuyén (CATV) thi méi trudng truyén dan sé 1a
cap hitu tuyén (cap quang, cap dong truc, cap xodn ...).

Mang phén phdi truyén hinh cap hiru tuyén c6 kha niang nhan tin hiéu tir cc
thiét bi trung tam, diéu ché, khuéch dai va truyén tin hiéu vao mang cap.Céc thiét bi
khac trong mang c6 nhiém vu khuéch dai, cdp ngudn va phan phdi tin hiéu truyén
hinh t6i thiét bi ctia thué bao.

H¢ théng mang phan phdi tin hiéu truyén hinh cap c6 vai trd quan trong nhu
sau: quyét dinh dén d6i tuong dich vy, khoang cach phuc vu va sb lugng thué bao

str dung dich vu va né ciing quyét dinh dén kha ning mé réng cung cap mang.

Lé Buc Trung - DT1301 HPU 4
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e Thiét bi tai nha thué bao :

Dbi v6i truyén hinh cap sir dung cong nghé tuong tu, thiét bi tai thué bao co
thé chi 1a may thu hinh, thu tin hiéu tir mang phan phdi tin hiéu. V6i mang truyén
hinh cap st dung cong nghé hién dai hon thi thiét bi thué bao gdm cac bo chia tin
hiéu, cac dau thu tin hiéu truyén hinh va cac cap dan ... Cac thiét bi nay c6 nhiém
vu thu tin hiéu va dua dén TV dé thué bao c6 thé sir dung cac dich vu cia mang

nhu chuong trinh TV, truy nhép internet, truyén dir liéu ...
1.2 Vi tri ciia mang truyén hinh cap va xu hwéng phat trién

Cac mang CATV da trai qua cac giai doan phat trién tir mang tuong tu
quang ba mot chidu dong truc téi mang HFC tuwong tac 2 chiéu truyén tai cac kénh
Video tuong tu/ sb va dir lidu toc dd cao. Mang déng truc bang rong kién trtc cay
va nhanh truyén théng duogc hd tro boi cong nghé RF phuc vu tot cac dich vu quang
ba va cac dich vu diém-da diém. Dung nhiéu bo khuéch dai (30+40), ¢ thé lam
giam chat luong va tinh ning cua kénh Video AM-VSB, 1am giam thi hiéu cia
khach hang. Viéc sur dung cac két ndi vi ba mat dat da giam s6 luong cac bo khuéch
dai, cai thién duoc hiéu nang truyén dan cac kénh quang ba tuong tu.

Su tién bd vuot bac trong cong nghé soi quang tir cudi nhitng nam 80 da
khién cho cong nghiép truyén hinh cap phat trién manh mé. Sy ra doi cua laser diéu
ché tryc tiép DM-DFB 550 MHz va cac bd thu quang hoat dong & dai budc song
1310 nm da lam thay dbi kién trac truyén thong mang cap dong truc. Mang HFC
cho phép truyén dan tin ciy cic kénh Video tuwong tu quang ba qua soi don mode
SMF t&i cac node quang, do do sb luong cac bd khuéch dai RF d3 duoc gidm di rat
nhiéu. Hon nita cic nha diéu hanh con thuc hién trién khai thiét bi headend st dung
cac Ring soi quang dé két nbi gitta headend trung tam va cac headend thir cap hoic
céac Hub tai nhitng vi tri quan trong. Do vay, cic nha diéu hanh cap c6 thé ha gia
thanh va cai thién hon nita chat luong va tinh hitu dung cta cac dich vu quang ba
truyén thong.

Sy phat trién ctia nhiéu thiét bi quan trong nhu: Cac bd diéu ché QAM, cac
bo thu QAM gia thanh ha, cac bo ma hoa va giai ma tin hi¢u Video s6, cho phép
cac nha diéu hanh cap cung cip thém khoang 10 dich vu Video sé méi trong cac
kénh Video AM/VSB dung véi STB sb. Viéc trién khai nhanh chong mang HFC

750 MHz va mot s dich vu vién thong cung cip kha ning canh tranh truy nhap va
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nhiéu loai hinh kinh doanh cho khach hang tai cac thi trudng quan trong.

Vao giita thap ky 1990, kién trac mang HFC d4 bat dau co6 hudng phat trién
moi. Cudc cach mang nay la do nhirng &p luc sau cua thi truong:

- Bung nd nhu cau truy nhap dit liéu téc do cao trong cac khu vuc dan cu.

- Nhu ciu chuyén phat cac dich vu sb tuong tac.

- Gia tang canh tranh tir nhiéu nha cung cp dich vu viénthdng va céc nha

cung cap dich vu DBS (Direct Broadcast Satellite).

- Su tién b trong cong nghé sgi quang, dic biét 1a laser va bo thu quang va

quan ly mang cap.

Nhitng nhu cau va ap luc cia thi trudng di tac dong tdi cac nha diéu hanh
cap xem lai kién tric mang HEC hién tai va tién t6i mang truy nhap CATV DWDM
(Dense Wavelength Division Multiplexing).

1.3 Kién triic mang truyén hinh cip truyén thong

Thué
bao

V
[

Chn thich
O Pad
D B khuéch

dai
O Spliter
0 Tap

Hinh 1.2 Kién trdc mang truyén hinh cép truyén thong
Hinh 1.2 14 so d6 don gian ctia mot mang cap toan dong truc. Cac chuong

trinh thu duoc tir vé tinh hodc viba tai headend, headend thuc hién nhiém vu sau:

Lé buc Trung - DT1301 HPU 6
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- Thu céc chuong trinh (vi du ttr NBC, CBS, va cac mang cap nhu
MTV&ESPN).

- Chuyén doi ting kénh t6i kénh tan s6 RF mong mudn, ngdu nhién hoa
cac kénh khi c6 yéu cau.

- Két hop tit ca cac tan sb vao mot kénh don twong ty bang rong (ghép
RDM).

- Phat quang ba kénh tuong ty tong hop ndy xudng cho cac thué bao .Hé

théng mang truyén dan bao gém:

Cap chinh trung ké (Trunk cable).

Fido cap: Cap 1& ra tir cac cap trung ké

Cap thué bao (Drop cable): Phan cap két ndi tir cap nhanh fido dén
thué bao hd gia dinh.

Luu luong Video tong dudng xudng phat tir headend va duoc dua tdi cac cap
trung ké. Pé cung cip cho toan mot ving, cac bd chia tin hiéu (spliter) s& chia luu
luong t6i cac cap nhanh fido tir cap trung ké.Tin hiéu dua dén thué bao duoc trich
ra tur cac cap nhanh (fido cap) nho b trich tin hi¢u Tap.

Mitc tin hiéu suy hao ty 1é voi binh phuong tan sé trung tim khi truyén qua
cap truc (cap trung ké, cap fido va cap thué bao). Do vay tin hiéu & tan sb cang cao
suy hao cang nhanh so véi tin s thip. Do 1a 1y do tai sao cic nha cung cip mong
mudn it kénh. Mrc tin hiéu ciing bi suy giam khi di qua cac bo spliter va Tap .

Trén duong di cua tin hiéu, cac bg khuéch dai tin hiéu duoc dat & cac khoang
cach phu hop dé khoi phuc tin hiéu bi suy hao.Cac bd khuéch dai dugce cap ngudn
nhd cac bd cap nguodn dit rai rac trén duong di cia cap, cic bd ngudn nay duge
nudi tor mang di¢én s tai. Cac bd khuéch dai xa ngué)n duoc cép nguén cling chinh
béng cap déng truc: dong dién mot chiéu duoc cong chung voi tin hi€u nho bod
cong. Pén cac bd khuéch dai, dong mot chiéu s& duoc tach riéng dé cép nguén cho
b6 khuéch dai.

Vi cac kénh tan s6 cao tin hiéu suy hao nhanh hon nhét 14 trén khoang cach
truyén dan dai, cac kénh tin s6 cao can c6 mirc khuéch dai cao hon so véi cac kénh
tan sb thap. Do d6 can phai can bang cong suit trong dai tin phat tai nhitng diém
cudi dé giam méo. bé pht cho mdt ving, mdt b khuéch dai c6 thé dit & mic cao,
két qua 1a ca muc tin hiéu va méo déu 16n. Do vay tai nha thué bao gén headend can

mot thiét bi thy dong lam suy giam bdt muc tin hiéu goi 1a Pad.
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Céc hé thong cap dong truc cai thién dang ké chat luong tin hiéu thu cia TV.
Mic du nhiéu vung tin hiéu truyén hinh v6 tuyén quang ba thu dugc ¢ chat luong
kha tot nhung CATV van duoc lua chon phé bién vi kha nang lya chon nhiéu
chuong trinh. Tuy nhién mang toan cap dong truc c6 mot sé nhuoc diém sau:
- Mic du dat duge mot s6 thanh cong vé cung cép dich vu truyén hinh, cac
hé théng thuan tay cap tryc khong thé thoa man céac dich vu bang rong tdc d6 cao.
- Dung luong kénh ciia hé théng khong du dé dap tmg cho phat vé tinh
quang ba truc tiép DBS. Hé théng cap dong truc co thé cung cip hon 40
kénh nhung cac thué bao DBS c6 thé thu duoc gip 2 1an s6 kénh trén, dua
cho ho lya chon chuong trinh. Cac mang cap yéu cau can thém dung lugng
kénh dé tang canh tranh.

- Truyén dan tin hiéu bang cap ddng truc ¢ suy hao rat 16n, nén can phai dat
nhiéu bo khuéch dai tin hiéu trén duong truyén. Do vay phai ¢ cac chi phi
khac kém theo: nguén cép cho bo khuéch dai, cong suét tiéu thu cua mang
tang 1én... dan dén chi phi cho mang 16n.

- Cac hé théng cap d@)ng truc thiéu do tin cay. Néu mot bo khuéch dai & gﬁn
headend khong hoat dong (vi du nhu mat ngudn nudi), tit ca cac thué bao
do bo khuéch dai d6 cung cép s& mat cac dich vu.

- Mic tin hiéu (chat luong tin hiéu) s& khong du dép tng cho s6 luong 16n
cac thué bao. Do sir dung cac bd khuéch dai dé bu suy hao cap, nhidu duong
truyén tac dong vao tin hiéu va nhiéu ndi bd cta bd khuéch dai duogc loai bo
khong hét va tich tu trén dudng truyén, nén cang xa trung tim, chat luong tin
hiéu cang giam, dan dén han ché ban kinh phuc vu cua mang.

- Céhc hé thong cap ddng truc rat phirc tap khi thiét k& va van hanh hoat
dong.

Viéc giit cho cong suit can bang cho tit ca cac thué bao 13 van dé rat kho. Dé
giai quyét cac nhuoc diém trén, cac nha cung cp cung di téi ¥ tudng st dung cap
quang thay cho cép trung ké dong truc.Toan hé thong s& co ca cap quang va cap
dong truc goi 1a mang lai giita cip quang va dong truc (mang lai HFC). Yéu cau dbi
v6i hé thdng quang twong tu 1a duy tri sy twong thich voi cac thiét bi cap kim loai

hién co.
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Db an tét nghiép Truong DPHDL Hai Phong
1.4 Kién tric mang HFC

1.4.1 Cac dic diém co ban ciia mang HFC

Mang truyén dan

(backbone)

Hinh 1.3 Kién triic mang HFC

a. Khai niém:

Mang HFC (Hybrid Fiber/Coaxial netvvork) 1a mang lai gitta cdp quang va
cap dong truc, st dung dong thoi cap quang va cap dong truc dé truyén va phéan
phéi tin hiéu. Viéc truyén tin hiéu tir trung tdm dén cac node quang la cap quang,
con tir cac node quang dén thué bao 1a cap ddng truc.

Mang HFC bao gém 3 mang con (segment) gom:

- Mang truyén din (Transport segment)

Mang phan phdi (Distribution segment)

- Mang truy nhap (Acess segment)

% Mang truyén dan bao gdm hé thong cap quang va cac Hub so cip,
nhiém vy cta nd 1a truyén dan tin hiéu tir headend dén cac khu vuc
xa.Cac Hub so cdp co chirc ning thu/phat quang tir/dén cic node
quang va chuyén tiép tin hiéu quang t&i cac Hub khéc.

% Mang phan phdi tin hiéu bao gdm hé thng cap quang, cac Hub thir
cip va cac node quang.Tin hiéu quang tir cac Hub s& dugc chuyén
thanh tin hiéu dién tai cac node quang dé truyén dén thué bao. Nguoc
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Db an tét nghiép Truong DPHDL Hai Phong

lai trong truong hop mang 2 chiéu, tin higu dién tir mang truy nhap s&
dugc thu tai node quang va chuyén thanh tin hiéu quang dé truyén
dén Hub vé headend.

% Mang truy nhap bao gom hé thdng cap dong truc, cac thiét bi thu phat
cao tan c6 nhiém vu truyén tai cac tin hiéu cao tin RF gilra node
quang va céac thiét bi thué bao. Thong thudng ban kinh phuc vu cia
mang con truy nhap tdi da khoang 300m.

b. Hoat dgng ciia mang:

Tin hiéu Video twong tu ciing nhu s tir cac ngudn khac nhau nhu: Cac bo
phat dap vé tinh, nguon quang ba mit dat, Vi deo sever duoc dua toi headend trung
tam. Tai day tin hiéu duoc ghép kénh va truyén di qua Ring soi don mode (SMF).
Tin hiéu duoc truyén tir headend trung tdm t6i thong thudng 1a 4 hodc 5 Hub so
cAp. Mdi Hub so cdp cung cap tin hiéu cho khoang hon 150.000 thué bao. C6
khoang 4 hodc 5 hub thir cip va headend ndi hat, mdi hub tht cip chi cung cap cho
khoang 25000 thué bao. Hub thir cap dugc sir dung dé phan phéi phu thém cac tin
hiéu video twong tu hodc s6 di ghép kénh voi muc dich giam viée phat cing kénh
video tai cac headend so cip va thir cdp khac nhau. Cac kénh sb va twong tu cua
headend trung tdm c6 thé cing dugc chia xé st dung trén mang backbone. Mang
backbone dugc xay dung theo kién triic Ring st dung cong nghé SONET/SDH
hodc mot sb cong ngh¢ doc quyén. Céac dic diém cia SONET/SDH duoc dinh nghia
cap toe do so lidu chuan tir toe do OC-1 (51,84 Mb/s)/STM-1 (155,52 Mb/s) t6i céc
tdc do gip nguyén lan toc do nay.

Trong mang SONET/SDH, tin hi¢u Video tuong tu duogc s6 hoa, diéu ché,
ghép kénh TDM va dugc truyén ¢ cac toc do khac nhau tir OC-12/STM-4 (622
Mb/s) téi OC-48/STM-16 (2448 Mb/s). & day sir dung k¥ thuat ghép kénh thong ké
TDM d¢é ting d6 rong bang tan sir dung. Ghép kénh thong ké TDM thuc hién cap
phat dong céac khe thoi gian theo yéu cau dé thue hién cac dich vu ¢ tée do bit thay
d6i qua mang SONET/SDH. Dé giam chi phi lip dit, phan 16n cac nha diéu hanh
CATYV lya chon sur dung thiét bi tuong thich véi chuan SONET/SDH, tuy theo céc
giao dién mang. Dung luong node quang dugc xac dinh boi sb luong thué bao ma
n6 cung cap tin hiéu. Node quang co thé 13 node ¢& nhé véi khoang 100 thué bao

hodc ¢ 16n véi khoang 2000 thué bao.
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Db an tét nghiép Truong DPHDL Hai Phong

1.4.2 Uu nhuge diém ciia mang HFC

St dung cap quang dé truyén tin hiéu, mang HFC sé& sir dung cic vu diém
vuot trdi ciia cap quang so voi cac phuong tién truyén din khac: Dai thong cuc 10,
suy hao tin hiéu rét thap, it bi nhidu dién tir, chdng 4o hoéa va dn mon héa hoc tét.
Véi cac soi quang dugc san xuat v4i cong nghé hién dai ngdy nay, cac soi quang
cho phép truyén cac tin hiéu c6 tan sb 1én t6i hang raim THz (10 -10™ Hz). Pay 1a
dai thong tin hiéu vo cung 16n, c6 thé dap ing moi yéu cau dai théng dudng truyén
ma khong mot phuong tién truyén dan nao khac c6 thé co duoc.

- Tin hiéu quang truyén trén soi quang hién nay chu yéu niam trong 2
clra s6 budc song quang 13 1310 nm va 1550 nm. Pay 1a 2 cira s6 c6 suy hao tin
hiéu rat nho: 0,3 dB/km vé&i bude song 1310 nm va 0,2 dB/km véi bude song 1550
nm. Trong khi d6 v6i mot soi cap dong truc loai suy hao thip nhét ciing phai mat
43 dB/km tai tan s6 1 GHz.

- Tin hiéu truyén trén soi cap 1a tin hiéu quang, vi viy khong bi anh
huong boi cac nhiéu dién tir tir moi truong dan dén dam bao dugc chit luong tin
hiéu trén duong truyén. Puoc ché tao tir cac chét trung tinh 13 Plastic va thay tinh,
cac soi quang 1a cac vat liéu khong bi dn mon héa hoc dan dén tudi tho cua sgi cao.

- C6 kha nang du phong trong truong hop soi quang bi dut.

Trudc ddy cac mang con truy nhap thuong st dung cac thiét bi tich cuc 1a
céc bd khuéch dai tin hiéu nhim bu suy hao cap dé truyén tin hiéu di xa. Theo Kinh
nghi¢m cta cac nha diéu hanh mang cap cua chau Au va chau MY, truc trac cua
mang truyén hinh cép phan 16n xay ra do cac bo khuéch dai va cac thiét bi ghép
ngué)n cho chung. Céc thiét bi nay nam rai rac trén mang, vi thé viéc dinh vi, stra
chira thong thudng khong thé thuc hién nhanh dugc nén anh huong dén chét luong
phuc vu khich hang cua mang. Vi cac mang truy nhap dong truc, khi cung cap
dich vu 2 chiéu, cic bd khuéch dai can tich hop phén tir khuéch dai tin hiéu cho céc
tin hiéu nguoc dong da dén do 6n dinh ciia mang giam. Hién nay xu hudng trén thé
gidi dang chuyén dan sang stir dung mang truy nhdp thu dong, tai d6 khong st dung
bat ¢t mot thiét bi tich cuc nao nita, ma chi con cac bd chia tin hiéu, cac bd ghép
dinh hudng va cac bg trich tin hi€u thu dong. Mot mang HFC chi st dung céc thiét
bi cao tin thu dong duoc goi 1a mang HFC thu dong HFPC (Hybrid Fiber/Passive

Coaxial) nhu thé hién trong hinh 1.4. Sir dung mang truy nhap thu dong hoan toan
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Db an tét nghiép Truong DPHDL Hai Phong

s& tao ra cac vu diém sau:

- Chét luong tin hi¢u dugc nang cao do khong stir dung cac bo khuéch dai
tin hiéu ma hoan toan chi dung céac thiét bi thu dong nén tin hiéu téi thué bao s&
khong bi anh hudng ctia nhiéu tich tu do cac bo khuéch dai.

- Su cb cua mang s¢ giam rat nhiéu dan dén tang do 6n dinh va chat luong
phuc vu mang vi truc tric cua mang truyén hinh cip phan lén xay ra do cac bd
khuéch dai va thiét bi ghép ngudn cho ching.

- Céc thiét bi thu dong déu c6 kha ning truyén tin hiéu theo 2 chiéu vi thé
d6 6n dinh cua mang van cao khi cung cép dich vu 2 chiéu.

- St dung hoan toan cac thiét bi thu dong s€ giam chi phi rat 16n cho viéc
cAp nguodn bao dudng, thay thé va stra chira cac thiét bi tich cuc din dén giam chi
phi diéu hanh mang.

- Néu sir dung mang déng truc thy dong, sb lugng thué bao tai mot node
quang sé& giam di, dan dén dung luong dudng truyén cho tin hiéu hudng 1én sé ting
1én, tao ra kha nang cung cép tdt cac dich vu 2 chiéu toc dd cao cho thué bao.

Tuy nhién, mang truy nhap cap dong truc thu dong HFPC ciing c6 mot s6
nhuoc diém sau:

- Do khong str dung céc bd khuéch dai tin hiéu cao tan, tin hiéu suy hao trén
cap sé khong dugce bu dan dén han ché 16n ban kinh phuc vu ciia mang.

- Do khong kéo cap ddng truc di xa, sd luong thué bao co thé phuc vu boi
mot node quang c6 thé giam di. Dé c6 thé phuc vu s6 luong thué bao 16n nhu khi str
dung cac bd khuéch dai tin hiéu, can kéo cap quang dén gan thué bao hon va ting

s6 node quang din dén ting chi phi rat Ién cho mang.
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Db an tét nghiép Truong DPHDL Hai Phong

Node quarn)
B0 chia

B0 chia

Node *JQ"J

|

|

|

I

|

' |
p4 Mang phan phoi * Mang truy nhap ’:

Mang truyén dan
(Backbond)
Hinh 1.4 Céu trc mang HFPC

1.5 Két luan chwong

Nhu da trinh bay & trén, uu diém cta mang nay 1a nhugce diém cia mang
kia. Tuy thudc vao mé hinh kinh té, diéu kién dia 1y dé 4p dung loai mang nao cho
phtl hop. Néu xét trong ciing mot pham vi phuc vy, mang HFPC yéu cau s lugng
node quang 16n hon mang HFC. Vi vay:

- Trong diéu kién mang quang di c6 san, nén chon phuong an xay dung
mang HPFC nham muc dich giam chi phi dau tu cho mang dong truc, day
nhanh tdc do trién khai mang, nang cao chat lugng tin hiéu va hi€u qua
khai thac.

- Trong diéu kién mang quang con han hep, nén chon phuong an xiy dung
mang HFC. Khi d6, ¢ diy nhanh tbc d6 md rong mang phai vuon dai
mang déng truc bﬁng cach st dung cac bo khuéch dai cao tan.

Di v6i tinh hinh nuée ta hién nay thi cAu trac mang HFC hop 1y hon vi ¢ Viét
Nam mang truyén hinh cap van dang con md&i mé, mang maoi duge dua vao su dung
trong khoang thoi gian ngan nén co so ha tang con thiéu thén. Hé thong mang hau
nhu phai kéo méi nén dé giam chi phi lap dat cho ca nha khai thac 1n cac thué bao

thi mang HFC 13 hop 1y nhat.
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Db an tét nghiép Truong DPHDL Hai Phong

CHUONG 2: CONG NGHE TRUYEN DAN VA TRUY NHAP
TRONG MANG HFC

2.1 Cong nghé truyén din quang trong mang HFC

>—pD
[> @4‘ Node quang
x % QK
Node quang

RF
@—@7 @ D Spitter @ @ >

RX
HEADEND Node quang

P O-&: G>
T

¥ = Node quang

(Y

HUB

—as

Node quang

Ch thick:

* Headend
* Mdy thu quang Rx

! Mdy phdt quangTx

' B chia quang theo ty [} %

! Node quang

%H#%%@

 Chp quang

Hinh 2.1 Cdu triic mang truyén dan tin hiéu quang don gidn
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Db an tét nghiép Truong DPHDL Hai Phong

2.1.1. Céu tao va nguyén |y hoat dong ciia Headend
2.1.1.1 So db khéi co ban ciia headend

S e
t A

IS ‘
IS IS

|5 L L L+ s : A
IR IRz =1z =52 =|IZ 2l® =
SElNESlI=Ell=zEll=E]l]lzE
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Cap dong truc Soi quang
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Phat quang

Combiner

RF

IS
Hinh 2.2 Trung tdm Headend
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Db an tét nghiép Truong DPHDL Hai Phong

1. Khdi thu tin hiéu vé tinh 1a khéi c6 chire nang chuyén ddi tir tin hiéu vé
tinh (1 hai tin hiéu audio va video tach biét) c6 tan sb cao xudng tin hiéu trung tan
(IF) ctia hé thong truyén hinh cap (goi 1a bd dovvnconverter).

2. Khéi RF/IF 1a khdi chuyén ddi tir tin hiéu cao tan (RF) cia truyén hinh
quang ba 1én tin hiéu trung tan (IF) ctia hé thong truyén hinh cap (hay con goi 13 bd
upconverter).

3. Khéi IF/IF 1a b6 loc trung tdn c6 chic ning loc dang tan sb cua kénh
truyén hinh can thu.

4. Khdi IF/RF 1a khéi chuyén ddi tir tin hiéu trung tan 1én tin hiéu cao tan
trong dai tAn cta hé thong truyén hinh cap dé ghép kénh va truyén 1én mang dén
thué bao.

5. Khoi combiner 1a khéi két hop kénh hay con goi 1a khéi ghép kénh né cé
chtc ning ghép cac kénh truyén hinh thu duoc tir truyén hinh quang ba va tir vé
tinh vao mot dai tin dudng xudng (65MHz ~ 862MHz) cua hé thong truyén hinh
cap theo phuong thirc ghép kénh theo tan s6 (FDM).

6. Khuéch dai RF 1a bo khuéch dai tin higu cao tan trudc khi dua vao bo chia
tin hiu cao tan dé vao may phat.

7. May phét quang c6 chirc nang chuyén doi tir tin hiéu dién thanh tin hiéu

quang va ghép nd vao soi quang dé truyén di.
2.1.1.2 Nguyén ly hoat dong ciia Headend

Céc chuong trinh quang ba mat dat (VTV1, VTV2, VTV3, ...) duoc thu qua
cac anten VHF (very hight friquenc}'), mdi mét kénh truyén hinh dwoc thu qua mot
anten riéng, cac kénh truyén hinh thu duoc sau d6 dua vao khdi chuyén doi tir tin
hiéu cao tan RF thanh tin hiéu trung tan IF (upconverter). Luc ndy tin hiéu thu duoc
to mdi anten 1a mot dai tan bao gém kénh tin hiéu can thu va cac kénh tin hiéu khac
lot vao (vi du: anten VHF can thu kénh VTV3 nhung trong tin hiéu thu dugc c6 ca
cac kénh khac nhue HTV, VTV2). Tin hiéu trung tan chung nay dugc dwa qua bo loc
trung tan dé loc léy kénh tin hiéu can thu (VTV3). M&di bé loc trung tan duoc diéu
chinh dé chi thu mét kénh tin hiéu. Tin hiéu trung tan ra khoi bd loc chi c6 mot
kénh duy nhat. Cac kénh tin hiéu ndy s& duoc dbi 1én tan s RF qua bo chuyén doi
IF/RF dé duogc tin hiéu RF nam trong dai tin dudng xudng cia mang CATV. Sau

d6 tin hiéu RF nay duoc dua vao bo két hop (combiner 16:1) dé ghép kénh véi cac
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Db an tét nghiép Truong DPHDL Hai Phong

kénh tin hiéu khac theo phuong thic ghép kénh theo tin s6 (FDM: Friquency
Division Multiplexing).

Céc tin hi€u v¢ tinh dugc thu qua anten parabol 1a cic tin hi¢u truyén hinh
bao gdm nhiéu kénh ghép lai v6i nhau, dé tach cac kénh nay ra thanh cac kénh doc
lap thi chiing dwogc chia thanh nhidu dudng bang cac bd chia vé tinh. Sau d6 mdi
duong s€ dugc dua vao bg thu vé tinh (dovvnconverter) dé chuyén tlr tan sb cao
thanh tan s6 thap, tin hiéu ra khoi bd thu 1a tin hiéu A/V. Pay chua phai 1a tin hiéu
ma CATV can nén sau d6 ching dugc dwa vao bd chuyén d6i A/V thanh IF.Tin
hiéu ra 1a tin hi¢u IF tron cd Audeo va Video. Tin hi€u trung tan ndy van 1a sy két
hop cta nhiéu kénh tin hiéu , dé 1ay ra mot kénh theo yéu cau thi chung duoc dua
qua bo loc trung tan giong nhu khi thu cac chwong trinh truyén hinh quang ba va tin
hiéu ra 1a kénh tin hiéu can thu. Céc kénh nay tiép tuc duoc dua vao bo chuyén doi
IF/RF dé duoc tin hiéu RF nim trong dai tan CATV. Sau d6 duoc dua vao
combiner 16:1 dé ghép kénh véi cac kénh truyén hinh khac thu tir vé tinh va céc
kénh truyén hinh quang ba trong dai tin dudong xudng (70MHz ~ 862MHz). Tin
hiéu ra 13 tin hiéu RF di ghép kénh bao gom nhiéu kénh dugc ghép lai v6i nhau.
Tin hiéu nay da c6 thé dua vao may thu hinh cta thué bao giai mi va xem duoc,
nhung dé truyén di xa va theo nhiéu hudng khac nhau thi né dugc dua vao bo
khuéch dai dé khuéch dai 1én sau d6 chia ra bang bo chia tin hiéu cao tan (b chia
ky hiéu ISV hoic IS). Tin hiéu sau bo chia mdi duong duoc dua vao mot may phat
quang, tai day tin hiéu RF duoc chuyén thanh tin hiéu quang va ghép vao soi quang

dé truyén dén thué bao qua mang HFC.
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Db an tét nghiép Truong DPHDL Hai Phong

2.1.2 CAu tao va nguyén ly hoat dong ciia may phat quang

2.1.2.1 Cau tao

tin hi¢u

Bé diéu Ip
— — khién —

Hinh 2.3 So do khoi mdy phdi tin hiéu quang
May phat quang bao gom 3 khéi chinh nhu sau:

- B0 1ap ma c6 chirc ning chuyén cac ma dudng truyén khac nhau (RZ, NRz,
AMIL...) thanh ma dudng truyén thich hop trén duong truyén quang, thudng
la ma Manchester.

- B6 diéu khién c6 chirc nang chuyén tin hiéu vao biéu dién theo ap thanh tin
hiéu biéu dién theo dong phu hop v6i nguodn laser. Vi nguon laser chi lam
viéc vai tin hi€u dong.

- Nguén quang trong truong hop nay dung ngudn laser loai phan bé phan hoi

(DFB) dé nang cao chat lugng tin hiéu.
2.1.2.2 Hoat dong ciia may phat

Tin hiéu cao tan RF qua bo 1ap ma (néu 12 tin hiéu s6 thi né s& dugc chuyén
d6i ma duong truyén hién tai thanh ma dudng truyén thich hop cho dudng truyén
quang thuong 12 ma Manchester) sau dé tin hiéu dugc dua vao bd diéu khién dé
chuyén tin hiéu dién 4p thanh tin hiéu dong bom thich hop cho ngudn laser va
ngudn laser c¢6 chirc ning chuyén tin hiéu dién d6 thanh tin hiéu &nh sang va ghép

vao sgi quang qua bd noi.
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2.1.3 CAu tao va hoat déng node quang

a) So' dd khoi ciia node quang 4 cong ra
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Hinh 2.4 So dé node quang 4 cong ra

A

A

b) Céu tao node quang bao gom:

(1) Khéi thu quang cé chic ning thu tin hiéu tir tuyén dén va sau do
chuyén thanh tin hiéu cao tan (RF)

(2) Khdi khoi phuc tin hidu: khdi nay bao gdm cac bo chia tin hiéu, bd suy hao
(pad), bo khuéch dai, ching C6 chtr nang 1an luot 1a chia déu tin hiéu cho cac céng khac,
diéu chinh mirc tin hiéu pht hop véi yéu cau dau ra va khuéch dai tin hiéu.

(3) Khéi khuéch dai cong suat trude khi dua ra dau ra.

(4) Khéi Diplexer ba cong: co chiic nang ré tin hiéu duong xudng va dudng
1én. Tin hiéu c6 dudng xudng sé di theo cong H (Hight) con duong 1én sé& theo cong
L (Low).

(5) La cac bo r& tin hiéu (trich tin hiéu ra ) dé kiém tra.

(6) Lakhdi két hop (Combiner) tin hiéu tir hai cong theo hudng 1én (Hudng
trg vé trung tam)

TP (Test Point): 1a dau kiém tra,tai mdi dau ra s& c6 mot dau kiém tra tin

hiéu duoc trich ra bang khoi chia tin hi¢u.
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¢) Nguyén li hoat dong ctiia node quang

Tin hiéu quang tai ddu vao dugc chuyén thanh tin hiéu cao tin (RF) qua di 6t
quang dién vao bd khuéch dai, tin hiéu cao tdn (RF) duoc chia déu thanh hai huéng
vao hai khdi tuong tu nhau. Tai day tin hi¢u dugc khoi phuc lai nho b can chinh
va khuéch dai 1én dua vao bd chia, tin hiéu lai tiép tuc dugc chia thanh hai huéng
vao bo khuéch dai cong suit trude khi dua ra cong. Tin hiéu hudng xudng di qua
khéi Diplexer s& di qua cong H ra cong ra. Con tin hiéu cao tan huéng 1én (di tir
phia thué bao) s& di qua cong L vao khdi Combiner va dugc két hop véi tin hiéu
dén tir cac cong khac qua bd loc, bo loc s& loc 1ay khoang tin hiéu trong bang tan
huéng 1én (5 MHz+65MHz) sau d6 dugc khuéch dai va duoc dua vao khdi phat
quang. Tai day tin hiéu cao tin (RF) s& dugc chuyén thanh tin hiéu quang qua di6t

dién quang dé truyén vé trung tdm trén cac sgi cap hudng lén.

d) Chirc nang node quang

Chtrc nang chinh cta node quang 1a chuyén d6i tin hiéu quang thanh tin hiéu
cao tan (RF) va nguoc lai. Pong thoi nd ciing khuéch dai tin hiéu va can chinh lai
tin hi¢u tuong tu nhu tin hi€u tai may phat. Vi tin hi¢u khi truyén trén so1 quang bi
suy hao va cac xung bi gifin ra do hién tuwong tin sic cua soi quang ma dic biét 1a
truyén trén sgi don mode nén sy anh hudng nay lai cang 16n. Chung 1am suy giam
chét lugng tin hi¢u vi vay can can chinh va khuéch dai. Tin hiéu vao cia node
quang nam trong khoang -2.5dBm + +2dBm va tin hiéu ra thong thuong ctia mot
node quang trong khoang 108dBuV. Khoang budc song hoat dong la tir
1270+1550nm, trong truyén hinh cap dung cira s6 quang 1310nm dé c6 suy hao trén

soi quang thap.

2.1.4 Cau tao va dang s¢i quang

Zo e —NO
~ //’ ‘\.\ /
.
) -
{/" LSp vo bao veé . .
{ B By
\ 4 \\\
S ~ >
3 5.3 edd

Hinh 2.5 Cdu tao sgi quang

Dé truyén lan duoc anh sang, mot soi quang co ban c6 cu tao nhu hinh 2.5.
Mic du trén thyc té, soi quang c6 thé co nhiéu 16p nhung chi c¢6 hai 16p co ban 1a

16p 16 (core) va 16p vo (cladding) déng vai trd quan trong trong qua trinh truyén lan
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anh sang. Ca 16p 18i va 16p vo duoc ché tao tir thuy tinh Silic, tuy nhién ching c6

chiét xuét khac nhau, 15i ¢6 chiét xuit 1én hon vé dé dam béao diéu kién phan xa dé
c¢6 thé duy tri viéc truyén lan anh sang bén trong 15i soi quang. Chénh léch chiét
xudt gitra 16p 161 va 16p vo thudng khoang mot vai phan trim. Hau hét cac loai soi
quang déu c6 duodng kinh 16p vo khoang 125um. Bén ngoai 16p vo nay thudng 1a
mot vai 16p boc bao vé dé tranh sy tac dong co hoc vao sgi gay bién d6i cac dic
tinh co 1y cua soi.
2.1.4.1 S¢i quang don mode, da mode

Khi 4nh sang truyén lan bén trong 151 cia mot soi quang phu thudc vao hé sé
khuc xa cua 161 (hé s6 khuc xa 13 hing sb hodc thay doi), ¢ thé co cac phan bd
truong dién tir khac nhau qua mat cat cta soi. M&i mot phan bd thuong thoa man
phuong trinh Maxvvell va cac diéu kién bién tai mat phan céch 16i-vé dugc goi 1a
mot mode quang (Transverse mode). Cac mode khac nhau truyén lan doc trén soi
quang & cac van téc khac nhau. Soi quang cho phép lan truyén chi mot mode duy
nhat dugc goi 13 soi quang don mode (single mode fiber). Soi quang cho phép

truyén lan nhiéu mode dong thoi duoc goi 13 soi quang da mode (Multimode fiber).

Piéu miu chdt trong viéc thiét ké, ché tao soi dé truyén don mode 1a duong
kinh 18i soi phai nho, xuat phat tir mdi quan hé gitta budc séng cit cua soi véi
duong kinh 161. Budc song cit A 1a bude song ma trén soi chi c6 mot mo de dugc
truyén va duoc tinh nhu sau:

2Aa
= —vVnl —n2
\%
trong do :
V = 2,405 d6i véi soi co chiét xuat bac (Sl fiber)
A[pm]: 1a ban kinh 16i
nl : chiét suat cta 13i
n2: chiét suat vo

Khi dwong kinh 15i cta soi don mode khong 16n hon nhiéu so véi budc song thi s&
c6 mot sy phan chia cong suit dang ké & 16p vo. Vi thé can phai dinh nghia mot

tham s khac duoc goi 1a duong kinh tredng mode (Mode Field Diameter). Mot
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cach truc giac, do chinh la @6 rong cua truong mode. Pac biét, duong kinh truong
mode chinh 14 trung binh binh phuong d¢ réng cua truong néu phan bd truong theo
Gauss. Khi phan bé trudng khong phai dang Gauss thi c6 nhiéu cach dinh nghia

duong kinh truong mode .

MNa; 'y
4 "

=N
(> }

(2)
(b)
(<)

-

Hinh 2.6 Mdt cdt va cdc tia sdng truyén trong (a) soi da mode chiét xudt phén bdc,

(b) soi da mode chiét xudt Gradien va (c) soi don mode chiét xudt phin béc

2.1.4.2 Suy hao va tan sic trén s¢i quang

+« Cac nguyén nhan gay suy hao
C6 4 nguyén nhén gay nén suy hao s¢i quang nhu sau :
a) Suy hao do su hap thu ciia vat li¢u

Anh sang truyén lan trong sgi quang bi hép thu do cac vat liéu so1 va duoc
bién do6i thanh nhiét gdy nén suy hao ma khong lot anh sanh ra ngoai. C6 hai dang
suy hao hép thu vat liéu co ban 14 suy hao do ban than soi quang va suy hao do ¢
tap chét trong thuy tinh ché tao soi quang. Suy hao do ban than vat liéu soi 1a do
cac cong huong nguyén tir ctia vat lidu soi. Trén hinh 2.7 cho chung ta thiy su hap
thu x4y ra & c4 hai mién hong ngoai va cyc tim. Su hap thu khong phai do ban than
vat lidu ché tao soi gy ra bai cac cong hudng nguyén tir ciia cic thanh phan khéc
con goi 1a tap chat nhu cac ion kim loai, ion Hydroxyn va cac lién két OH ma tan sb
cong hudng co ban ciia nd & bude song 2.8um. Do lién két OH c6 thé hap thy anh

sang tai tan s6 cong huong va cac song hai, do dé c6 nhi€u dinh hap thu tai cac
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budc song 2.8/(n + 1) um, vi du nhu ¢ 0.93um va 0.7pum (véin = 1,2 va 3) nhu thé
hién & hinh 2.7. Cac dinh hap thu khac nhu 1 dinh & 1.24pm 13 do tac dong giira
lién két OH va Si0,.

4]

Suyv hao tong
1| SRR SR

oy
a4 “ON

\ Tan xa Ravleigh ion OH

‘\. ¥l -~
i / )
_ \ /
Hap thu ‘\‘ /
2 cuc tim ”"_k
'.\ ~J

Suy hao (dB/km)
o

Hap thu hong
ngoai

I‘ “-‘-_
13 \ \
[t % Gy, S et /
0 T e e o R, i N 1 ___:'.':—':':-‘F‘I‘""'_
0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6
S50mnm 1300nm 1550nm
1.cira so 2.cira s& 3.c1ra s

Bwdc song A (Lm) >

Hinh 2.7 Suy hao téng cua sei quang

b) Suy hao do tin sic
C6 4 loai suy hao tan sic trong soi quang la Rayleigh, Mie, Brillouin va
Raman ma trong d6 quan trong nhét 14 suy hao do tan sic Rayleigh. Suy hao do tan

sdc Rayleigh ti I¢ thuan voi /2% va duoc tinh nhu sau:
ar - Cr A} [dB/km]

O day, Cg duoc goi 13 hé sb tan sic Rayleigh. Gia trj thuc té do duoc thé
hién & hinh 2.7 va nam trong khoang tir 0.8 + 1.0 (dB/km)/( pm)? va 1a mot ham
ctia chénh léch chiét xuat giltav 16i v6i vo, dudng kinh 13i va kiéu cta vat ligu. Néi
mot cach tong quat, chénh 1éch chiét xuat gitra 16i va vo cang 16n thi suy hao do tan
sac Rayleigh cang 16n.

Suy hao tong bao gdm suy hao vat liéu va suy hao do tan sic Rayleigh duoc
thé hién nhu & hinh 2.7 cho thiy c6 hai cira s6 thip ¢ 1.3um va 1.55pm. Do vay
hau hét cac ngudn quang thudng hoat dong & cac budc song dé dé co suy hao 1a

nhé nhit.
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Céc tan sic Rayleigh va Mie 13 cac tan sic tuyén tinh, trong d6 cong suét
mot mode cua tirng loai thiét bi bién thanh mode btrc xa bdi tinh khong déng nhét
cta chi sé chiét xuit (Rayleigh) hodc tinh khong dong nhat ciia bé mit dan song
(Mie). Cac tan céc Brillouin va Raman 13 céc tan sic khéng tuyén tinh, trong do
cong suat mot mode cua tung loai bi bién thanh mot mode c6 tan sb khac. Tan sic
Brillouin c6 thé coi nhu mét sy diéu ché song mang anh sang boi sy dao dong phan
tir nhiét, tn s6 cua anh sang bi diéu ché sé bi dich 1én hodc dich xudng so véi tan
s6 song mang von c6. Tan sic Raman giéng nhu tan sic Brillouin. Thuc té, ca hai
tan sic Brillouin va Raman can cong suit 16n, thong thudng 100mW véi Brillouin
va 1W véi Raman. Vi thé chung khong dang ké khi cong suat duoc truyén chi ¢
vai mw.

c) Suy hao uén cong S

Tin hi¢u trong sgi quang con chiu suy hao burc xa tai cadc di€ém udn cong boi
cac mode vi phan duoc tao ra. Trong thuc té, suy hao udn cong khong dang ké trur
khi ban kinh udn cong soi qua nho, do vy thudng boé qua suy hao udn cong nay.
Tuy nhién khi tuyén truyén dan quang dai va c6 nhiéu diém ubn cong thi suy hao
do udn cong c6 thé dang ké. Khi d6 can st dung cac soi co dudng kinh trudong
mode nhé hon dé giam suy hao udn cong.

d) Suy hao do ghép ndi va méi han

Tin hiéu quang con bi suy hao tai diém két ndi giita hai soi bang bo ghép ndi

hozc mbi han. Suy hao nay gy ra boi nhiéu nguyén nhan sau day:
- Suy hao bdi cic yéu t bén ngoai:
+ Khong dong tam giira hai 15i soi
+ Mt cit soi bi nghiéng
+ C6 khe ho giita hai dau soi duge ndi v6i nhau
+ Bé mit dau soi khong phang
- Suy hao bdi cac yéu tb noi tai:
+ L1 sgi bi elip
+ Khong tuong thich vé chiét xuat

+ Khong dong nhat vé dudng kinh truong mode
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Thong thudng suy hao ndi ghép khoang 0.2dB va suy hao méi ndi khoang
0.05dB.
< Tan siac sgi quang
Néu mot xung quang c6 chira cac thanh phan tin sé khic nhau va cac mode
truyén lan khac nhau thi cac tré truyén lan khac nhau cua cc thanh phan nay

s& 1am xung bj gidn rong va chong 14n 1én nhau & cudi soi quang.
Téng quat, c6 ba loai tan sac s¢i nhu sau:

- Téan sac vat liéu (Material Dispersion).

- Tan sac 6ng dan song (Waveguide Dispersion).

- Tén siac mode (Modal Dispersion).

Hai loai tan sic dau (tan sac vat lidu va tan siac ong dan song) co thé quy cho
su phu thudc tan s ciia van toc truyén lan va gop chung lai goi chung 1a tan sic
trong mode (intramode) hay con goi 1a tan sic van téc nhom (Group Velocity
Dispersion - GVD). Loai thtr ba (t4n sic mode) dugc goi 13 tan sic giita cac mode
(intermode) do sy phu thudc cia cac van tc truyén lan vao cac mode truyén lan
khac nhau. Ttr cach phan loai nay, sgi don mode chi ¢6 tan sac trong mode.

< Sw han ché do tin sic

Tuong tu nhu vdi tan sic soi, tn sic soi lam han ché cu ly truyén cuc dai ¢
mét toc d6 bit nhat dinh duge goi la gidi han tan sdc va co thé duoc hiéu nhu: Khi
tin hiéu dugc truyén di trén soi quang dén dau thu ching trd nén rong hon va chong
lan 1én nhau, néu khoang cach truyén din qua 10n thi dén mot lic nao d6 ta khong
thé phan biét dugc cac xung va khong thé tach tin hiéu c6 ich ra duoc (thé hién
trong hinh 2.8). Su can nhiu nay trong truyén dan sé duoc goi 1 can nhidu giira

cac bit va két qua 13 1am tang BER (thé hién trong hinh 2.9 13 hinh xung sd).
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5

/\/\ Cac xung tach nhau o t;
Cac xung con phan biét
duoc 0 1,

Kho phan biét xung & t;
Giao nhau

\ Khong phan biét duoc
/X-\ xung o ty

Chiéu dai soi —>

e

Dang xung va bién d

Hinh 2.8 Sw gidn xung va suy hao ctia hai xung ké nhau khi chiing dwoc

truyén doc theo soi

T
- Tin hidu phat
T’
A~ ~ — S — 2N
/N / \ \ / , .
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Hinh 2.9 Dang xung phat va thu dwoc
2.1.4.3 Do nhay thu, BER va quy cong suit

Do suy hao soi quang, cong suat anh sang s& bi suy giam khi lan truyén va
suy hao soi s& han ché cy ly lién lac va téc do bit. Giéi han suy hao d6 c6 thé duoc
thiy r5 thong qua khai niém d6 nhay thu va qui cong suit.

a) Do nhay thu

Trong mdi hé thong vién thong, mot cong suat thu tdi thiéu can thiét phai co
dé dat dugc cac dic tinh nhat dinh, cong suét thu tdi thiéu d6 dugc goi 1a do nhay
thu. Néu cong suit tin hiéu thu duoc thip hon cong suat tbi thiéu cin thiét thi hé
théng s€ khong thoa man cac chi tiéu k¥ thuat hodc tham chi co thé khong lam viéc

duoc. o
b) BER cua truyén dan so

Trong truyén dan s, pham chét dugc danh gia dua trén thong s6 BER ma nd

13 phan trdm cac bit 18i thu dwgc. Mot nguyén nhan co ban giy ra céac bit 1i
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1

BER= 2x o dx= QJSNR ) < SR

"\/ 2nSNR

SNR

chinh 14 tap 4m. Cong suit tin hiéu cang 16n hon cong suit tap 4m thi BER cang
nho. Tir két qua cac nghién ctru, BER d6i v6i cac tap 4m tring phan bd Gauss

(chinh la tap am nhi¢t) dugc tinh nhu sau:
Vi ti s0 tin hi¢u trén tap am SNR >>1.

Néu BER yéu ciu nho hon 10-° thi SNR s& phai it nhit 14 36 1an tirc 13 16dB.
Vi vdy, voi mot cong suét tap am téng cong da cho cua h¢ théng, do nhay thu sé
phai gap 36 1an cong suat tap am.
c) Quy cong suat
Quy cong suit duoc dinh nghia 13 hiéu s giita mirc cong suat phat va cong

suat thu can thiét va dugc tinh theo cong thuc:

Ptx
Pmin

B,=

Hoac
Bo[dB] = Prx[dBmM] - Prymin[dBmM]

Véi:  P,JdBm]: 1a cong suit phat
Prymin[dBm]: 13 cong sut thu tdi thiéu can thiét (46 nhay thu)
Nhu vay, suy hao tong cong trén duong truyén phai thap hon quy cong suét.
Trong sgi quang, suy hao duoc tinh theo dB/km. Néu mét soi quang c6 do dai
L[km] va c6 suy hao as,;[dB/km] thi suy hao tong cong cia soi 1a @.L[dB]. Vi

vay ta can CO:

asoi.l— T Agngp néi-N + Algss < Qu}~’ Céng suat
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Trong do:
(soi [dB/km]: 1a suy hao soi
(X ghep néi [dB/mdi han]: 1a suy hao mdi ghép néi N:
1a téng s diém ghép nbi trén tuyén truyén dan

A\oss [dB]: 1a cc suy hao khac
Quy cong suét c6 thé dugc cai thién béng mét s6 cach, vi du nhu: o thé tdng
P, bang cach ting cong suit ra cua laser hodc giam PRxmin bang cac b tach song
quang dang thac 1ii (Avalanche Photodetector). Quy cong suat con c6 thé ting 1én
bang cach st dung cac bo khuéch dai quang ma chung co thé rat quan trong trong
céc hé thong thong tin xuyén dai duong boi & cac hé thong nay thi suy hao 1a yéu to

v6 ciing quan trong anh hudng dén hé thong.
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2.1 Cong nghé truyén din dong truc trong mang HFC
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Hinh 2.10 M6 hinh truyén dan dong truc trong maeng HFC
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2.2.1 Cap ddng truc

Cap d6ng truc duoc sir dung rong réi cho viéc phan phéi tin hiéu cac chuong
trinh truyén hinh . Hinh 2.11 v& so d6 cau tric cap ddng truc sir dung trong CATV

1. Lai kim Iiai la ldp dan ;f_an bén tfnngthu-fﬂljulg la déng
2. Chat diegn méi khéng dan dieén bao phll | &i him_;lc:a_i 3
3. Lap d'?n_dif_anhbén r!gc:!a'?i n:u!:}n xung quanh chat dign mbi
4. Ldpwvolam bang vat ligu n:an:h_fd’n;n_. . )
Hinh 1- Cau trdc cap dong truc
Hinh 2.11 Cdu tao cdp dong truc

Phan 13i cua day dan trong thuong 1am bing dong véi dién trd nho thuan loi
cho viéc truyén dong dién cuong do cao. Lép vo ngodi cap va phan 18i trong thudng
1am bang nhom. Vat liéu giita hai 16p nhom thudng 1a nhwa. Giita 16i va phan ngoai
c6 cac ti khong khi dé giam khéi lwong va ranh tham nude. Ngoai cung 1a mot 16p
vo boc chéng cac tac dong co hoc.

Puong kinh tiéu chuan cia cap 120.5;0.75;0.85val inch, tro khang dic
tinh ctia cap thuong 13 75Q. Tin hiéu s& bi suy giam khi truyén theo chiéu dai cua
cap. Luong suy giam phu thudc vao duong kinh cap, tan sd, hé sé séng ding va
nhi¢t do.

C6 ba loai cap dong truc khac nhau dugc sir dung trong mang cap phan
phéi:

+ Cép trung ké ( QR-540)

+ Cap fido (RG-11)

+ Céap thué bao ( RG-6)
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Giao tién cap 540

Hinh 2.12 Céc logi cdp dong truc
2.2.1.1 Cac thong so ciia cap dong truc

¢ Suy hao do phan xa
Suy hao do phéan xa 1a dai lugng duoc do bang do khac biét cua tro khang
dic tinh cap so véi gia tri danh dinh. N6 bang ty s6 giita cong sut toi trén cong suat

phan xa:
L,=[dB] = 10log[dB]

Khi tré khang thyc hién cang gﬁn v6i gié tri danh dinh, cong suit phan xa
cang nho va suy hao phan xa cang nhiéu. Khi phdi hop 1y tudng ta co p,= 0. Tuy
nhién, trong thuc té gia tri L, vao khoang 28dB + 32dB. Néu suy hao phan xa qua
nho, phan hoi s& xuat hién trén duong dy va sé& tao nén tin hiéu cé tiéng u.

% Tré khang vong
Cong suét tir cac bo khuéch dai bu lai suy giam trén duong truyén thuong
duge cung cdp boi dong mot chiéu/xoay chiu dién ap thip truyén trong cap theo
tan s6 RF. Do murc dién ap thap, thong thuong khoang 45 V, tré khang vong(trd
khang phéi hop cua diy dan trong va ngoai ctia cap) 1a mot dic tinh quan trong.
Dong dién nay chay qua trong toan bo thiét dién cua cap, va vi vay tré khang cua

day dan trong doi voi nd sé cao.
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Khuéch dai

/trung ké\
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Khuéch dai
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duong dav
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Tap

Hinh 2.13 Phdn cdp déng truc trong kién tric cay va nhanh trong mang HFC

- Céptrung ké : Puong kinh tir 0.5 + 1 inch ding truyén tin hiéu bat dau tur
node quang. T6n hao truyén dan déi véi loai cap 1 inch 1a 0.89dB/100m & tan s6
50MHzva 3.97dB/100m ¢ 750MHz .

- Cap fido : dugc sir dung ndi giita cac bo khuéch dai dudng diy va cac bod
chia tin hiéu, con cép thué bao c6 dudng kinh nhoé hon céap fido dung dé két ndi tur
cac bo chia t6i thiét bi thué bao. Vi tri lap dat trong mang duoc chi trong hinh 2.13
2.2.2. Cac loai b khuéch dai
% Pic diém cac bo khuéch dai
Céc bo khuéch dai duong truyén bu lai suy giam tin hiéu, ching dong vai trd
quan trong khi thiét ké hé thong.Mdi bd khuéch dai c6 chira mot bo 6n dinh dé bu
lai suy giam & cac tAn sd khac nhau.Trong hé thng truyén hinh cap thuong sir dung
bo khuéch dai cau.Véi tré khang 16n, tin hi€u tor dudng trung chuyén 6 thé dugc
liy ra ma khong anh huéng dén chat luong toan bo kénh truyén. Yéu cau déi véi bo
khuéch dai 1a 6n dinh phai cao do cé su tich lu§ d6 suy hao cta nhiéu thanh phan
mic ndi tiép :
- Chuang phai lam viéc dugc trén moi pham vi dai tan rong, hé s6 khuéch

dai phai dat duoc gia tri phu hop tai cac mién tan s6 cao.
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- BO6 6n dinh c6 kha ning bu lai suy giam theo tdn s mot cach phu hop.

- B0 khuéch dai c6 dic tuyén tuyén tinh cao dé tranh xuyén am.

- Ty dong diéu chinh hé s6 khuéch dai va dac tuyén tan s6 dé bu lai sy thay
ddi do nhiét do.

- Ty sb CNR cua riéng mot bo khuéch dai phai du 16n dé chéng dwgc muc
nhiéu tang ctia cac bo khuéch dai.

C6 ba loai bo khuéch dai duoc sir dung trong mang CATV HFC tuy thudc

vao vi tri cia chiing dugc néu trong hinh 2.13.
2.2.2.1. B khuéch dai trung ké

Dugc dat tai diém suy hao 1én t&i 20 + 22dB tinh tir bo khuéch dai trude do,
muirc dau ra thuong khoang 30 ~ 36dBmV.

Uu diém:

Mitc CNR cao(<80dB) dic biét 1a dbi v6i kénh truyén hinh tan sd cao
(>300MHz). Vi cap dong truc khi truyén dan ton hao phu thudc nhiéu vao tan sd
nén bién do tin hiéu Video phat di can phai dugc gilt can bang nham duy tri sy
dong déu trong toan vung pho tin hiéu RF da phat. Cac bo giit can bang dudng
Xuéng dugc thiét ké dé bu cho cac doan cap déng truc ¢6 do dai ¢d dinh. Béng cach
tang suy hao & tan s thap, bo can bang cho phép cac bo khuéch dai trung ké duy tri
mtrc khuéch dai thich hop véi ting khoang tan sd trong phd tin hiéu truyén din.
Ngoai ra, mot s6 bod khuéch dai trung ké con duge trang bi b can bﬁng du doan

trude (Bode Equalizer) dé bu ton hao cap gy ra do sy thay d6i cua nhiét do:

Postamp
Tin hiéu Phin déu| [Khuéch dail [Dv doan] | Khéi cin Tin hiéu
o | | (Gain M bing(EQ) '|>-@—'
= ién |(Flamess) ( | ) (Bode) =
khuéch dai
HPF |«
S T < l-— LPF |

Hinh 2.14 So do khoi don gian ciia bg khuéch dai trung ké
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Céc bo khuéch dai trung ké thuong dung mach tu diéu chinh hé s khuéch
dai (AGC: Automatic Gain Control). Khoang diéu chinh chénh 1éch muc khuéch
dai thudng trong khoang 6 + 10dB. Cac khdi AGC trong bd khuéch dai trung ké
tach tin hiéu mau cua cac kénh hoa tiéu tai dau ra bd khuéch dai, tin hiéu mau nay
thuong dugc dung dé tao ra mic dién ap phu hop dé diéu khién muc khuéch dai
(Gain) va do dbc (Slope) dac tuyén ctia bd khuéch dai, cac tan s hoa tiéu chuin
khac nhau d6i v6i timg nha san xuat. Tat ca cac b khuéch dai trong truyén hinh
cap déu dung mot s mach khuéch dai ddy kéo dé giam thiéu hai méo bac hai.
2.2.2.2. Bo khuéch dai fido

Pugc st dung khong chi dé phat xudng nhitnh kénh tin hiéu Video tdi cac
bd khuéch dai trung ké ma con chia tin hiéu t&i cac fido cap khac nhau (thuong 13 4
cap fido). Mtrc tin hiéu ra thuong khoang 40 + 50dBmV/(cao hon 12dB so vai bd

khuéch dai trung ké). Tuy nhién, dau ra c6 méo phi tuyén muc dd cao hon so vdi bo

khuéch dai trung ké.

Thong s6 k¥ thuat:

- Giai tan lam viéc : 5/65MHz
- Bo khuéch dai: 38dBmV
- Mirc tin hiéu ra: 46dBmV
- B¢ phang kénh: +-0.75db
- Noise figure: <7db

- Number of output: 2
- AC current passing:  7A

Hinh 2.15 Bé khuéch dai fido

2.2.2.3. B khuéch dai duwong day

Khoang cach giita cac bo khuéch dai nay khoang 120m = 130m, dit ¢ phia
gan thué bao. Bé giam hiéu tng méo phi tuyén ¢ tin hiéu Video phat di ciing nhu
duy tri sy d6ng déu trong toan dai tan tin hiéu, t6i da chi sir dung 2+4 bo khuéch dai

duong day, tuy thudc vao sé lugng Tap (bo trich tin hiéu) giita cac bo khuéch dai
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duong day dai rong. Trong cac hé thong CATV hai chiéu co sir dung mot thiét bi
dac biét 1a bd loc Diplexer (hinh 2.14) cho phép tach riéng tin hi¢u duong 1én va
duong xudng. Tai cac hé thdng truyén hinh cap tai Bic M§ cac kénh tin hiéu duong
1én duoc dit & dai tan s6 5 + 65MHz. Dai tan sd tin hiéu dudong xudng 1a 70 +

862MHz. Diplexer c6 do cach ly giira cac dai tin khoang 60dB.

Cong H
y
S o
: C3 by\
Tong C = —
loc .
Cong L

Hinh 2.16 Minh hoa don gian mét diplexer

Diplexer 1a mot thiét bi c6 ba cong: cong H, cong L, cong chung C. Pudng
tir cong chung Ct6i cong thap L 1a mot bd loc thong thap cho phép tin hiéu duong
1én & bang tan thap hon duoc phat di. Pudng di to cong chung ctdi cong cao H 1a
mot b loc thong cao cho phép phat cac kénh tin hiéu dudng xudng. Trong mot bo
khuéch dai duong day (khuéch dai trung ké va khuéch dai cau) céc tin hiéu duong

xudng chuyén qua coéng H, tin hiéu duong 1én chuyén qua cong L.
< CNR cita mgt bo khuéch dai don va nhiéu by khuéch dai ndi tiép

Mot trong nhimg thong sé quan trong nhat danh gia hiéu nang truyén din
ciia hé thong CATV 1a ty sé song mang trén nhiéu (CNR: Carrier Noise Rate ).
CNR ctia mot bo khuéch dai don duoc tinh theo cong thtc :

CNR[dB]— -(59.16) - F — G
Trong do:

P.[0BuV]: La cong suit ra cta b khuéch dai.

Kp: La hing sb Boltzman(1,38x10 J/K).

T[k]: La nhiét 46 Kenvil ctia bo khuéch dai.

G[dB]: La hé sb khuéch dai.
B[MHz]: La dai tan lam viéc.
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Gia trj (-59.16)dBmV 1a nhidu nhiét trong dai tin 4MHz.
F[dB]: La tap am nhiét ctia bo khuéch dai.
Tap 4m nhiét thong thuong ddi véi cac bd khuéch dai trung ké thuong trong
khoang 7 + 10dB véi mirc tin hiéu vao 12 +10dBmV va hé sé khuéch dai 1a 20dB.
Trong truong hop c6 n bo khuéch dai khac nhau mic nbi tiép:

Gia st bo khuéch dai tht n c6 tap 4m nhiét 14 F,, va hé sé khuéch dai 1a G,

nhu trong hinh vé:

Gl G2 G,

.........

n

Hinh 2.17 So'd6 n bé khuéch dai néi tiép

Tap 4m nhiét ctia toan b hé théng duoc tinh :

F2-1 , F3-1 Fn-1
F=F,+ + +,.+ —
Gl  G1G2 G1G2..Gn

Trudng hop don gian nhat 13 tit ca bo khuéch dai RF 13 gibng nhau thi CNR

clia toan hé thong 1a:
CNR,=CNR — 10log(n)
Vi du, néu mot hé thong CATV c6 bdn bd khuéch dai nditiép véi CNR
cia mdi bo 13 56dB thi CNR cuia toan hé thng sau bo khuéch dai thir 4 1a 50dB.
Truong hop téng quat CNR,, cua toan hé théng gff)m cac bo khuéch dai khac

nhau dugc tinh theo cong thirc :

CNR,[dB] = _1O|Og[1O-CNR1/10 + 1O CNR210 1O-CNRn/10]
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2.2.3 B0 chia va ré tin hiéu (Splitter, DC & Tap)
2.2.3.1 B9 chia — Splitter
La thiét bi st dung trén mang cap déng truc cua hé théng. Chia tin hi€u ra 2

hodc 3 cong, can bang hoac khong can bang.

R
1| it

51000 MHz

4202AP

2-WAY SPLITTER
5-2400 MHz

Z ‘ Fom C €
. o]

Hinh 2.18 B¢ chia hai va b¢ chia ba
2.2.3.2. B9 chia dinh hwéng - Directioner Coupler(DC)
La thiét bi st dung trén mang cap ddng truc cua hé théng. chia tin hiéu di theo 1
chiéu, theo cac thdng sé cac cong ra dugc quy dinh theo tiéu chuian CATV.
Gom c6: DC-8, DC-12 va DC-16

Hinh 2.19 B¢ Directioner Coupler P
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2.2.3.3. Bj chia tin hiéu nhiéu dwong ra — Multi Taps

La thiét bi st dung dé chia tin hiéu tir mang cap tdi cac thué bao véi cac
thong s6 duoc quy dinh boi chuan CATV. Mot Tap dién hinh bao gdm mot khdi
ghép dinh hudng RF va cac khéi chia cong suit.

Hinh 2.20 B¢ ré tin hiéu Tap-8

Dueong nguon
Duong | AC Khéi ghép | Duongra
vao dinh hudng
-12dB Chia tin
-4dB hiéu

Hinh 2.21 So do khéi don gidn cia Tap 4 dwong suy hao 20 dB

Khéi ghép dinh huéng ré ra mot phan ning luong tin hiéu dau vao, con cac
khéi chia cong suit (Spliter) chia tin hiéu t6i thuong 13 2,4,8 cong ra. Cong suat ton
hao giita cong vao so v&i cong ra goi 1a suy hao xen (Insertion Loss), con vdi cac
cong ra khac (cong 1&) goi 1a suy hao cach ly (Isolation Loss).

Suy hao xen ctia Tap thudng doc 1ap véi tan s6 va nhiét do.

Suy hao céch ly 16n hon rit quang trong dbi véi cac hé thong CATV hai
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chiéu dé ngan tin hi€u duons Ién cua mot thué bao nay lot vao tin hiéu duong
xudng ctia thué bao khac. Thons thuong suy hao cach ly vao khoang 20dB giita dai
tan duong lén va dudng xudng.

Tap duogc dic trung boi gia tri ré, duge danh gia bang ti 1 giita cong suét ra

va cong suat tin hiéu vao. Gia tri r& thudng trong khoang 4 + 35dB.

2.2.3.4 Pau ndi cap — Connectors
La thiét bj st dung trén mang cap dong truc cua hé théng. két ndi céc loai cap ddng

truc vao cac thiét bi nhu khuyéch dai , Spilitler, Dc, Multi Taps .... Bao gdm nhiéu

chung loai tuong thich véi c&c loai cap khac nhau.

Hinh 2.22 C&c lgi dau néi cap

Chung Loai:
- Pin type connectors: Dung cho cap QR 540 va RG 11 dau ndi vai thiét bi
- Feed through connectors: Diing cho cap RG11 két ndi thiét bi .
- Housing to housing adaptors: diing két ndi cac thiét bi véi nhau .
- Splice connectors:  dung két ndi cap QR 540 véi nhau.

- F5 connector: Duing cho cép RG 6 va cac thiét bi trung tam.
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2.3. Cong nghé truy nhép trong mang HFC 2 chiéu

2.3.1. Cac cong nghé thic day

Su phat trién tir cac mang HFC mot chiéu sang cic mang truy nhap
HFC bing rong hai chiéu dugc thuc ddy boi sy ra doi cia ba hé thong thiét
bi méi:
- Pau thu tin hiéu truyén hinh s cao cip: STB cao cip (Advance STB).
- Modem céap: Cable Modem.
- Caché théng thoai IP hoat dong qua mang HFC.

Vi tri cac thiét bi trén trong mang HFC 2 chiéu nhu trong hinh 2.23

YA -1

ﬁ Internet
" Backnown

L: ¥
4

ey E
iod
i Computer

——

v

Headend

Satellite dish

Off the Air NN RNRm
channets Headend Mang Hub/HFC Thiét bi dau cudi

thué bao

Hinh 2.23 Thiét bi dau cudi thué bao trong mang HFC 2 chiéu

M3di cong nghé trén cho phép ra doi nhiéu loai hinh dich vu ma trudc d6 khong thé
thuc hién dugc. Phan tiép theo s& xét dén cac chic ning cua cac hé théng nay cing

cac loai dich vu.
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2.3.1.1. Set—Top - Box (STB)

Hinh 2.24 Thiét bi Set-Top-Box

STB bao gdm céc loai sd va twong ty, 1 thanh phan rat quan trong trong
mang HFC. STB s6 1a két ndi cho sy phat trién tir cac TV tuong tur hién nay tdi cac
TV s cao cap trong twong lai.

Vi sy ra doi caa STB tuong tu trong thap nién 70,80, cac thué bao thu dugc cac
kénh TV tuong tu qua mang HFC thay cho cac kénh quang ba mat dat. Cac nha
diéu hanh cachi phi cung cip cho thué bao cac dich vu xem phim IPPV (Impulse -
Pay - Per - View Servise: dich vu xem phim thanh toan ngay), cling nhu cac dich vu
dac biét khac str dung dién thoai lam dudng l1én cho céc hoat dong tuong tac. Thué
bao IPPV c6 thé yéu cau mot chuong trinh déac bi¢t hoac céc dich vu truc tiép qua
céc thiét bi dau cubi cap tai nha bat ky luc nao. Pé thanh toan ngay, cac dich vu
tryc tiép qua cac thiét bi dau cudi ciia thué bao duoc nha diéu hanh cap cung cap
mot thé thanh todn mé rong. HE théng tinh cudc sé& tinh gii han token cho mdi thé
bao. Mirc gidi han ciia thé nay néi cach khac gia tri cia thé s& giam di sau mdi lan
st dung dich vu. Khi thé hét gia tri thi tuy theo yéu cau cta thué bao nha diéu hanh
cap s€ gia han lai thé.

Nam 1996, General Instrument va Scientiiic Atlant gigi thiu STB s6, dd m&

ra cho céc nha diéu hanh cap dua ra mot loat cac dich vu mdi. STB s6 ¢6 céac chuc
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nang co ban sau:

Do tim kénh s6 (MFEG - 2) va cac dich vu Video tuong tir trong dai tan
duong xudng.

Giai dieéu ché kénh tin hiéu so thu duoc.

Dicu ché tin hi¢u s6 duong lén.

Ma hoé/giai ma céac dich vu lya chon.

Quan ly bao hi¢u thué bao tr CATV Headend.

cung cép giao dién thué bao nguoi sir dung.
Sy trién khai STB s6 cao cdp ciia Motorola/General Instrument, chtra Dual

Cable TV Tuner va tich hop modem cép cho phép thué bao dong thdi xem TV va
“luét” trén Web qua mang HFC. Thué bao con dugc cung cip cac dich vy nhu:
PPV s6, IPPV s6, NVOD, VOD. Ngoai ra STB cao cip con cung cap truy nhap
Internet hai chiéu toc do cao st dung giao thirc DOCSIS. Céac dich vu moéi nhu
thoai IP, thoai théy hinh IP, cac cho choi (Games) tuong tac s& duoc hd tro trong
tuong lai gan. STB cap cap dong vai trd 1a thiét bi giao phat cac goi IP tdi cac thiét
bi bén ngoai.

STB cao cap ciing truyén tai, xtr 1y va ma hoa tin hiéu truyén hinh c6 do
phan giai cao (HDTV). Tét ca cac Gmg dung déu st dung kha ning d6 hoa 2D/3D
ctia STB khi cac tmg dung d6 duoc chuyén téi bo thu ciia TV ¢ tin hiéu Video bing
tan géc hodc tin hiéu Video dugc diéu ché RF.

Céac STB cao cép c6 mot sb giao dién vao va ra gom cong USB, giao dién Firewall
IEEE 1394 va két ndi Ethernet. Giao dién IEEE 1394 13 chuan bus nbi tiép hiéu
niang rat manh, né dugc phat trién cho truyén tai cac ing dung da phuwong tién thoi
gian thyc voi cac tbc d6 100Mb/s, 200Mb/s, 400Mb/s qua mang cap.
2.3.1.2. Thoai IP (Voice IP)

Thuat ngit thoai IP c6 nghia 1a sir dung giao thirc IP dé truyén tin hiéu thoai
qua mang vién thong. Thuat ngit nay duoc viét tit 1a VOIP. Do sy bung nd cia
Internet, giao thirc IP tr& thanh giao thirc chuan cho 16p chuyén mach géi trong
mang LAN va WAN. Su thich hop céc dich vu thoai vao trong mang HFC bang
rong truyén tai ca tin hiéu Video va dir liéu c6 nhitng uu diém 16n dé thuc hién xa
16 thong tin. Thoai IP c6 thé duoc thuc hién béng mot [P phone hodc mdt may dién
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thoai truyén thong két ndi voi mot Modem cép hodc bang STB sd.

IP Telephone 1a mot thiét bi méi, thay cho két ndi téi mot cong PABX né
két ndi véi cong Ethernet chuan cho modem cap/STV sd/may tinh c4 nhan (PC). IP
phone co thé hoat dong nhu mot thiét bi IP chuan c6 dia chi IP riéng, co cac chirc
nang tich hop nén tin hiéu thoai. Dé két ndi mot may dién thoai truyén thong véi
Modem céc khéi giao dién méi (Module) duge phat trién cim thém vao modem cap
/STB va cung cip cac chirc ning nay. Cac goi IP nay s& duoc guri di qua mang HFC
st dung giao thuc DOCSIS.

2.3.1.3. Modem cap ( cable modem )

Modem cap 1a cong nghé hap din nhét, cung cip truy nhap Internet hai chiéu
tbc do cao qua cac mang HFC. Ké tir su phat trién cta dich vu World Wide Web
(www) va sy phat hanh nim 1993 cua trinh duyét Web (Web Browser), s luong

Website gia ting mot cach bung nd trén khip thé gidi, ting gap doi ctr sau 3 thang.

| Standby Button |,

[Ethernet]
e | uUsB

A coax |

Power

Hinh 2.25 Modem cap
Modem cép 1a cong nghé hap dan nhat, cung cap truy nhap Internet hai chiéu
tdc d6 cao qua cac mang HFC. Ké tir su phat trién cta dich vu World Wide Web
(Www) va sy phat hanh nim 1993 cua trinh duyét Web (Web Browser), s luong
Wwbsite gia ting mot cach bung nd trén khip thé gisi, ting gap ddi ctr sau 3 thang.

bé truy nhép Internet, hi€n nay dang st dung cac Modem thoai dat tbc do
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chi duoc 28,8 téi 56 Kbps. Cac mang dién thoai ton tai hién nay khong dugc thiét
ké dé xur 1y dir liéu 16n di tré nén tic ngén. Chinh vi vy viéc truy nhap vao vac
Web d6 s 6 sir dung t6i da phurong tién mat rat nhidu thoi gian.

Cong nghé modem cap hoat dong qua mang HFC hai chiéu c6 thé cung cép
tbc d6 dir liéu dudng xudng 16n hon 30Mb/s, toc do nay gip khoang 1000 lan so
voi téc 46 modem thoai thong thudng va toe do dudng lén ciing rat cao, khoang
I0MDb/s.

Hau hét cac modem cap duoc thiét ké cho luu lwong khong dbi xtimg. Diéu
nay 1a boi vi phan 16n ngudi sir dung Web dé tai vé (dovvnload) cac img dung chira
nhiéu da phuong tién (rich multimedia) trong khi duong 1én chi dung cho cac tng
dung tdc do thap nhu: Email, truyén file...

Cac modem cap hoat dong téc do dbi ximg thudng duoc ding trong cic mang

nd1 bo Intranet, & d6 modem cép bi chia x¢ gilta cAc mang may tinh khac nhau.

2.4 Két luan chuong

Cong nghé truyén dan duoc sir dung trong mang truyén hinh cap HFC chu
yéu gém co truyén din quang va truyén dan dong truc. Trén thé gidi, da co rat
nhiéu nudc st dung hoan toan truyén din quang trong mang truyén hinh cap, tuy
nhién tai Viét Nam do nén kinh té con han hep, viéc thay thé truyén dan dé)ng truc
bang truyén dan quang 1a rat khé khan, truyén dan quang c6 uu diém vuot troi, tuy
nhién truyén dan dong tryc lai chiém ty 1¢ rt 16n trong mang truyén hinh cap HFC.

Do c6 sy phat trién tir mang HFC 1 chiéu sang mang HFC 2 chiéu (down,
up) nén diéu d6 ciing dan dén viéc thay d6i cac thiét bi truy nhap mang va dan dén

su ra doi cta cac thiét bi truy nhap mang nhu medem cap, Set - top box, ...
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CHUONG 3: PAC PIEM, TIEU CHUAN KY THUAT
TRONG MANG TRUYEN HINH CAP HFC

3.1. IEEE 802.14

Phuong phap nguyén thiy dé truyén video trén mang HFC ma cho dén bay
gid van st dung rong rai 1a diéu ché cac kénh TV twong ty tiéu chudn, ciing gidng
nhu phuong phap sir dung dé truyén dan cac kénh truyén hinh quang bé trong khong
gian. Mot kénh TV tuong tu chiém bang thong 6 MHz. M&i kénh c6 mét tin s6
trung tim lam séng mang (vi du: kénh 2 ¢6 tan sb trung tdm la 55,25 MHz),
do d6 khong c6 va cham giita cac kénh lién ké . Cac kénh TV sb tao ra mot cach
truyén video hiéu qua hon bang cach dung ma héa MPEG-2 hoic MPEG-4 trén céc

kénh QAM (Quadrature amplitude modulation).
Nhom lam viéc IEEE 802.14 dugc hinh thanh vao thdng 11 ndm 1994 dé

chuan hoa 16p vat Iy (PHY layer) va 16p diéu khién truy nhap da phuong tién (MAC
layer) cho cac hé thong HFC.

3.2. Lop vat ly trong mang HFC

3.2.1. Tiéu chuan cho 16p vat li

- 500 thué bao tai diém thiét ké tham chiéu.
- Hb tro sub-split (5 MHz+40 MHz upstream), mid-split (5SMHz+120
MHz upstream), va high-split (800 MHz+1000 MHz upstream).

- Str dung lai tan s6 chiéu lén.

- Lua chon diéu ché QAM 64 cho chiéu xudng.

- QAM-64 véi 6 bit/Hz tao ra 30 Mbps trong 6 MHz.

- Piéu ché QPSK duoc chon cho chiéu 1én dé chiu dung nhiéu 16n.

- Co6 mot vai kénh chiéu Ién trén mot kénh chiéu xuéng.

C6 bdn k¥ thuat didu ché st dung 5,12 Msymbols/second cho chiéu xudng
va mot k¥ thuat diéu ché st dung 1,28 Msymbols/second cho chiéu 1én. Tdc d6 bit
ctia nam k¥ thuat diéu ché nay la:

- QPSK: 2 bits/symbol X 5,12 Msymbols/second = 10,24 Mbps.

16 QAM: 4 bits/symbol X 5,12 Msymbols/second = 20,48 Mbps.
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64 QAM: 6 bits/symbol X 5,12 Msymbols/second = 30,72 Mbps.
256 QAM: 8 bits/symbol X 5,12 Msymbols/second = 40,96 Mbps.
QPSK: 2 bits/symbol X 1,28 Msymbols/second = 2,56 Mbps.

3.2.2. Kha ning bang thong

Pho kénh chiéu xubng 550 MHz-"750 MHz.
Pho kénh chiéu 1én 5 MHz*-42 MHz.

Pho 550 MHz-750 MHz cho 33 kénh 6 MHz.
Phd 5 MHz-42 MHz cho 20 kénh 1,8 MHz.

Chiéu xuong:

QPSK: 33 kénh FDM X 10,24 Mbps/kénh = 337 Mhbps.
16 QAM: 33 kénh FDM X 20,48 Mbps/kénh = 1013 Mbps.
64 QAM: 33 kénh FDM X 40,96 Mbps/kénh = 1351 Mbps.

Chiéu lén:

QPSK: 20 kénh FDM X 2,56 Mbps/kénh = 51 Mbps

3.3. Thong s6 k¥ thuat truyén hinh cap EG tai Hai Phong

3.3.1 Tiéu chuin truyén hinh twong tw

Cin cir theo ddc diém k¥ thuat Nganh Phat thanh-Truyén hinh Viét nam, mang

truyén hinh cap EG tai Hai Phong khai thac dich vu truyén hinh tuong tu theo tiéu

chuan PAL D/K véi cac théng sd k¥ thuat nhu sau:

STT Tén Thong So Gia Tri
1 S6 luong dong/anh 625
2 Tan s6 quét dong ( Hz) 50
3 Tan s6 quét manh ( Hz) 15625
4 Dai thong/kénh (MHz) 8
5 Béng thong song mang vi deo (MHz) 6
6 Khoang céch gitra song mang vi deo va audio (MHz) 6.5

Badng 3.1 Thong sé ki thudt tiéu chudn cia truyén hinh tiwong tir
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8 Mhz

L
L J

Sdng mang
hinh anh
S6ng mang
am thanh

Sdng mang
mau
1.25 0.25

e 4.43 Mhz > thngl

+ 6.5 Mhz: >

Hinh 3.1 M0 tg tiéu chuan PAL D/K

3.3.2 Quy hoach tan s
Nham dép tmg yéu cau vé muc tiéu, chat luong k¥ thuat va dinh hudng phat trién, mang

truyén hinh cap Ha noi sir dung quy hoach tan s6 v6i phan bo cac dai tan nhu sau:

Bang 3.2 Phéan bo cac dai tan

STT Dai tan s6 (MHz) Muc dich sir dung

1 6 - 65 Tin hi¢u nguoc dong cho cac dich vu gia tang

nhu: Internet, VOD, IP phone

2 65 - 85 Bing thong cach ly chiéu 1én/xubng
3 88 - 108 Tin hiéu truyén thanh diéu ché FM
4 110 - 750 Tin hiéu truyén hinh 1 chiéu twong tu va sd
5 750 - 862 Tin hi¢u xudi dong cho céc dich vu gia tang

nhu: Internet, VOD, IP phone

Khi thiét 1ap tan s6 cho kénh mdi trén mang cép can tranh dat tan so trung
véi tan s6 cac kénh dich vu song off~air vi nhitng kénh off~air s& tao nhiéu xam

nhap rat 16n qua cap, cac mdi ndi gay anh hudng dén chét luong tin hiéu kénh do.
Bing tin nguoc dong tir: 5 - 65 MHz (Euro Docsis). Tuy nhién dai tan tir 5-

20 MHz c6 rat nhiéu can nhiéu va tir 60-65 MHz c6 d6 tré 16n (bdi bd loc séng

phan huéng), do d6 khong nén thiét ké kénh nguoc chiéu & pham vi trén. Vi vy,
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pham vi dai tan nguoc chiéu str dung that sy tir 20-60 MHz.

3.3.3 Tiéu chuin giao dién truyén din RF

Hién nay trén thé giéi c6 rat nhiéu tiéu chuan truyén dan cho mang truyén hinh

cap. Viéc chon lya, tuan thi hé thong thong sb tiéu chuan cua thé gi6i cho mang truyén

hinh cap 14 rit quan trong, didc biét dbi véi linh vyc vién thong, truyén hinh, cong nghé

thong tin vi lién quan dén sy dong nhat trong viéc mo rong, nang cap mang, mua sam

thiét bi va két nbi voi nhitng mang vién thong khac.

Can ctr theo tinh chat, kha nang ap dung, mic dd phd bién cua cac ti€u chuan,

mang truyén hinh cap Hai Phong lya chon tiéu chuan Euro-DOCSIS do hiép hoi
ky su vién thong cap qudc té-SCTE ban hanh trong tiéu chuan “ANSI/SCTE 79-1
2003 DOCS 2.0 Part 1: Radio Frequency Interface”.

3.3.3.1 Pic tinh truyén din RF chiéu xudng cho truyén hinh analog va tin hiéu

am thanh
STT Théng S6 Gia Tri Ghi chu
65 MHz - 862
MHz
1 Dai tan s6 hoat dong T,uy nhién dai tan
s0 hoat dong thuc
té:
108 - 862 MHz
2 b0 rong bang thong/kénh 8 MHz
3 Tré truyén dan tu ,Headend dén <08 ms
khach hang xa nhat
4 C/N (trong bang thong 8 >44 dB Do tai ho thué
CTB (1a mét dang nhiéu khi tin .
_ ) . . Do tai ho thué
5 hiéu di qua phén tir node quang va | <-57 dBc X
. ao
khuéch dai)
CSO (1a mot dang nhiéu khi tin Do tai
7 hiéu di qua phan tir node quang va | <-97 dBc
Ho thué bao

khuéch dai)
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s PR Theo ca hai
Do doc tin hiéu tai dau cuoi thué .
8 <12dB chiédu
bao (trong dai 85 - 862 MHz) dbe(+/-)
9 Eéién thién bién d6 do dap ung tan | _ 25 dB Trong 8 MHz

Nhé hon séng
. hinh anh
10 Murc tin hi¢u song mang am thanh fang finh an Po tai HeadEnd

cung kénh trong i

khoang: 13-17 dB

Mirc tin hi¢u bién thién theo thoi ,
11 | tiét 16n nhat 8dB

Mic tin hiéu 16n nhit cua 1 kénh
12 | bat ky trong dai tan do tai ho thue | 77 dBpV

bao

Mrc tin hiéu nho nhat cua 1 kénh
13 bat ky trong dai tan do tai ho thué | 60 dBuvV
bao

3.3.3.2 Pic tinh truyén din RF chiéu Ién

STT Théong S6 Gia Tri Ghi chu
1 Dai tan s6 hoat dong 5 dén 65 MHz
5 Tre truyén dfm ‘a’r Cable Modem <0.8ms
xa nhat dén CMTS
Ti 56 s¢ trén nhiéu nhiét
3 i s0 song mang trén nhiéu nhié > 22dB
trong kénh hoat dong
4 Ti s6 sobng mang trén nhicu xam > 2248
nhap trong kénh hoat dong
Ti s6 séng mang trén nhiéu (tong
5 cua tap am, méo hai, bién diéu >22dB
chéo) trong kénh hoat dong
5 Bien thién bién d6 do dap umg 25 dB trong 2
tan sO
MHz
. Su bién déi mic tin higu theo | Tumuc thap nhét dén
mua mirc cao nhat <12dB
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3.3.4 Thong sb tin hiéu vao/ra cable modem

a. murc tin hi€u vao modem cép:

STT Théng sb Gia tri
1 Tan sb trung tim 112 t61 858 MHz + 30KHz
, 43 dén 73 dBV: diéu ché QAM - 64 47
2 Muc tin hi€u thu (01 kénh) . " .
dén 77 dBUV: di€u ché QAM - 256
3 Dang diéu ché QAM- 64 va QAM - 256
P 6.952 Msym/sec voi QAM 64 va QAM
4 Toc do ma hoa ky tu
256
5 Béng thong/kénh 8 MHz
Toan b cong sudt dau vao (40 - 900
6 <90 dBuVv
MHz)
7 Tré khang dau vao 75n
8 Suy hao phan xa dau vao > 6dB (85 - 862MHz)
Pau F chuan 1SO-169-24 (chung véi
9 Connector \
dau ra)
b. Mikc tin hiéu ra modem cap :
STT Théong SO Gia Tri
1 Dai tan s6 hoat dong 5-65MHz
2 Mtic tin hiéu phat QAM-16: 68-115 dBuV
3 (01 kénh) QPSK: 68-118 dBuvV
4 Dang diéu ché QPSK va QAM - 16
160 Ksym/sec
320 Ksym/sec
5 Téc 6 ma hoa ky tu 640 Ksym/sec
1280 Ksym/sec
2560 Ksym/sec
200 KHz
400 KHz
6 Do rong bang thong 800 KHz
1600 KHz
3200 KHz
Tré khang dau ra 75Q
Suy hao phan xa dau ra > 6dB (5-65 MHz)
Pau F chuan ISO-169-24
9 Connector R
(chung vo1 dau vao)
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Danh Siach Kénh Chuong Trinh Twong Ty Phat Trén H¢ Thong Truyén Hinh
Céap EG - VCTV tai Hai Phong

Sép xép lai theo chui d& bat dau thuc hién tir ngay 15/4/2013

TT Tinsé | TT Tén s
Tén kénh Tén kénh
kénh MHz | kénh MHz
Kénh truyén hinh TW Kénh truyén hinh dia phwong
01 VTV1 112.25 34 THP-TH Hai Phong 407.25
02 VTV2 119.25 35 QTV1-TH Quang Ninh | 415.25
03 VTV3 126.25 36 HN1- TH Ha Noi 1 423.25
04 VTV4 133.25 37 HN2- TH Ha N¢6i 2 431.25
05 VTV6 140.25 38 BTV —TH Binh Thuan | 439.25
06 VTV9 147.25 Kénh Truyén hinh nuwéc ngoai
07 ANTV- AN Ninh TV | 154.25 Kénh ca nhac
08 Kénh théng béo 161.25 39 MTV 447.25
Kénh Truyén hinh VTC 40 | Channel V 471.25
09 168.25 Kénh Khoa hoc — Kham Pha
10 175.25 41 Discovery 479.25
Kénh Truyén hinh VCTV 42 | National Geographic C | 487.25
11 VCTV1 182.25 Kénh Phim truyén nwéc ngoai
12 VCTV2- Phim viét | 210.25 43 Cinemax 495.25
13 VCTV4 — M4dMe 217.25 44 HBO 503.25
14 VCTV5 — E channel | 224.25 45 Star movies 511.25
15 VCTV6- Khoa gido | 231.25 Kénh Thé Thao
16 VCTV7- D Dramas | 23825 46 Fox Sports 519.25
17 VCTV8 - Bibi 245.25 47 Star Sports 535.25
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18 |VCTV9-infoTV  |259.25 |48 |Boéngda TV 543.25
19 |VCTV10-02TV |266.25 |49 | Thé Thao TV 551.25
20 |VCTV17-Dulich [273.25 |50 |HTV Thé Thao 559.25
21 | Let’s Viét 287.25 |51 |SCTV15 567.25
Kénh truyén hinh mua sim 52 | True Sports 2 575.25
22 | SCTV -5SCj 294.25 Kénh thiéu nhi
23 VNJ shopping TV 319.25 53 Cartoon Network 583.25
Kénh Truyén hinh HTV 54 | Disney 591.25
24 HTV1 327.25 Kénbh tin tirc
25 | HTV2 33525 |55 |BBC 599.25
26 | HTV3 34325 |56 |CNN 615.25
27 | HTV7 351.25 Kénh tong hop
28 HTV9 359.25 57 Star world 623.25
29 HTVC — ca nhac 367.25 58 Fashiontv 631.25
30 |HTVC - Phim 35725 |59 |Dw-TV Asia 639.25
31 |HTVC - dulich 38325 |60 | Arirang 647.25
32 | HTVC- phu nit 391.25 |61 |OPT 655.25
33 |HTVC-thuanviét [399.25 |62 | NHK world 663.25
63 |TV5 671.25
64 Australia Network 679.25

3.5 Két luan chuong

Qua chuong 3, chung ta c6 thé nam bat duoc cac tiéu chudn tan s6, dic diém
16p vat 1y, kha ning bang thong trong mang truyén hinh cap HFC. Pong thoi
chuong nay ciing cung cip nhitng dic diém k¥ thuét cua truyén hinh cap EG tai Hai
Phong dé gitup chung ta nim bt rang thyc té tai Viét Nam dang phat trién loai hinh

nay ra sao, theo phuong huéng nio va tuan tha theo tiéu chuan nao.
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KET LUAN

Tai Viét Nam nén kinh té ngdy mot phat trién, trinh do dan tri ngdy mot cai
thién, nén sy doi hoi vé cac nhu cu giai tri ctia nguoi dan ciing ting theo ting
ngay. Trudc ddy ching ta chi c¢6 truyén hinh quang ba, véi cac kénh truyén thong
ciia VTV, nhung diéu d6 khong lam théa mén dugc nhu ciu ctia ngudi dan. Truyén
hinh bing rong trén mang HEC ra d&i d3 phan nao dap ung duge diéu do.

Hién nay hé thdng truyén hinh cap HFC st dung truyén din quang dang
ngay mot hoan thién, gia thanh vat liéu khong con dat nhu thoi ky dau. Tuong lai
khong xa, ngudi ta s& trién khai rat nhiéu loai dich vu khac nita trén mang truyén
hinh cép, boi khi d6 ha ting truyén hinh cap di duoc nhan rong va di vao 6n dinh.
Trong d6 cac dich vu khai thic cac cong nghé truy nhap dwa vao ha tang truyén
hinh cdp HFC nhu IPTV, thoai IP, Modem cable, ... s€ ngay mot hoan thi¢n va co
nhiéu dot pha.

Véi @6 an tot nghiép nay da khai quat duoc nhitng diéu co ban can biét vé
truyén hinh cap bang rong HFC.

Trong qué trinh tim hiéu va xay dung do an t6t nghiép, d6 4n nay cta em
khong thé tranh khoi nhitng thiéu sot, em rat mong nhan duoc nhiing ¥ kién déng

g6p cua thay c6 va cac ban. Mgt 1an nira em xin chan thanh cam on!

Hai Phong ngay 29/06/2013

Sinh vién thuc hién

Lé Dirc Trung
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1
2)

3)

4)
5)
6)

7)

TAI LIEU THAM KHAO

Truyén hinh cap CATV

K§ thuat théng tin quang - hoc vién cong nghé buu chinh vién théng.

Nghién ctr dé xuét cac giai phap ké hoach va cac budc thay thé cap dong
bang cap quang - mi s6 001-96-TCT-RD - vién khoa hoc k¥ thuét buu dién.
Phung Vin Vén - Hé thdng thong tin soi quang - 2002.

J. H. Franz — V. K. Jain - optical Communications.

Djafar K.Mynbaev, Lovvell L.Scheiner Fiber — optic communication
Technology

Cac vvebsite:

http://www.wikipedia.org/HFC

http://vntelecom .org

http://w w w. Dientuvietnam.net
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