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LGOI NOI DAU

Bai giang Mang truy nhép dugc bién soan nhim giang day cho cac sinh vién theo hoc hé
dao tao tir xa tai Hoc vién cong nghé buu chinh vién thong. Noi dung Bai giang nay cé ba
chuong:

Chuong 1: Gidi thi€u chung vé mang truy nhap: Gitp cho sinh vién ndm duogc khai niém
vé mang truy nhép, phan loai mang truy nhap, xu huéng phat trién mang truy nhép, cac co so ha
t:;'“mg dé xdy dung mang truy nhap, cac dich vu mang truy nhap hd trg va mot s6 nodi dung can
thiét dé d& dang tiép can hai chuong sau.

Chuong 2: Cap va k¥ thuét 18p dit cap thong tin: Noi dung chuong nay rat rong, chu yéu
trinh bay dé sinh vién nim dugc cac van dé:

e Céu tric, cic thong sb k¥ thuat, do thir, va nguyén 1y hoat dong co ban cia cac loai
cap dong xodn doi, cap dong truc va cap quang.

e (CAu tao, cac thong sb k¥ thuat, do thir cua cac loai dau nbi cap déng x0dn doi, cap
ddng tryc va cap quang.

e Chu tric mang cap cua cac hé thé)ng mang dién thoai, mang may tinh.

e Yéu ciu ky thuét co ban cua cac mang dién thoai va mang may tinh c6 pham vi
hoat dong vira va nho dé c6 thé thi cong lip dat mang cap va thiét bj cho hai mang
nay.

Chuong 3: Céc cong nghé truy nhap: C6 thé n6i mdi cong nghé truy nhap 1a moét mon hoc
ma sinh vién hoc nganh ky thuét vién théng can duoc trang bi. Vi du: ddi voi mang bing hep c6
cong nghé truy nhap dién thoai truyén thong, véi mang bang rong hitu tuyén c6 truy nhap ISDN,
x.DSL, HFC, PLC, véi mang bang rong vo tuyén co hé théng thong tin vé tinh ¢ dinh VSAT va
céc hé thong thong tin vé tinh di dong: GEO, LEO, MEO. Noi dung chuong niy trinh bay céc
cong nghé néu ra o trén.

Bai giang Mang truy nhép ciing dugc dung lam tai liéu tham khao cho céc h¢ khac trong
Hoc vién cong nghé buu chinh vién thong.

Bai giang nay khong tranh khoi nhitng chd thiéu sot, rit mong sy dong gép cia dong
nghiép va ban doc.

Nguoi bién soan chan thanh cam on tac gia cua cac tai liu va kién thuc tham khao cling
nhu céac ho trg khac d€ bién soan bai gidng nay./.

TP. Hb chi Minh, ngay 08 thang 5, nim 2007
L& Duy Khanh.
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GIOI THIEU

Mang truy nhdp 1a phan mang ndm ¢ diam cudi cing ciia mang thong tin
lién lac. Sy ra doi va phat trién cua n6 nham phuc vu cho nhu cau sur dung théng
tin lién lac ciia con ngudi ngay cang phong pht hon. Tir dién thoai truyén thong,
fax, cho dén cac dich vu mang tinh twong tac hon nhu dién thoai hdi nghi truyén
hinh, hoc tép tir xa, xem truyén hinh theo yéu cau, internet, ...

Nhu vay mang truy nhép da tré nén da dang tr bang hep nhu truy nhép

quay sb theo kiéu truyén théng va ISDN cho dén bang rong nhu x.DSL, HFC va
Cable modems, PLC, cap quang, hé thong thong tin vé tinh, ...
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Chirong 1: Gidi thigu chung vé mang truy nhap

1.1 MANG TRUY NHAP
1.1.1 Syradoi

Mang vién théng hién nay dwogc phat trién theo huéng hoan toan s6 hoa da phwong tién va
internet. Pidu nay lam cho viéc tim kiém phuong 4n giai quyét truy nhap bang rong co gia thanh
thap, chit lugng cao da trd nén rat cap thiét.

Cung vé6i sy phat trién ctia xa hoi thong tin, nhu cau sir dung dich vu vién thong ngay cang
tang, tir dich vu dién thoai dén dich vu sd liéu, hinh anh, da phuong tién. Viéc tich hop cac dich
vu nay vao cting mot mang sao cho mang vién thong trd nén don gian hon dang tro thanh van dé
nong bong ciia nganh vién thong qudc té.

1.1.2 Khai niém mang truy nhap

Mang truy nhép & vi tri cudi cua mang vién thong, truc tiép d4u ndi véi thué bao, bao gém
tat ca cac thiét bi va duong day duogc lp dat gitta tram chuyén mach noi hat véi thiét bi dau cudi
ctia thué bao. C6 thé hiéu khai niém vé mang truy nhép theo cac ndi dung sau day:

Mang truy nhap (AN) 1a phan mang giita SNI va UNI, c6 nhiém vu truyén tai cac tin
hi¢u dén thué bao.

Mo hinh tham chiéu vt Iy ciia mang truy nhap duoc mo ta qua hinh sau:

ERiEn
| sw }SN{ RsU |— RsU | an an | ceE |

Day chinh :  Dayphanphdi ; Day thué bao

'
LD |

A
V.

\ 4

Mang truy nhap

A

Hinh 1.1: M6 hinh tham chiéu mang truy nhap

Pham vi cua mang truy nhp dugc chia ra thanh ba phﬁn: SNI ndi dén nut dich vu; UNI nbi
dén thué bao; va Q3 ndi ¢én TMN.

Can ct vao pham vi cia mang truy nhap ma mang nay c6 cac dac diém nhu sau:

% Thuc hién chirc nang ghép kénh, ndi chéo, va truyén dan. Mang truy nhap khong thuc hién
chirc nang chuyén mach.

% Cung cép da dich vu: chuyén mach, s6 liéu, hinh anh, thué kénh, ...

% Puong kinh mang twong d6i nho: trong nodi thanh khoang vai km, ngoai thanh khoang tir
vai km dén hon 10 km.

% Gia thanh dau tu mang phu thugc vao thué€ bao: bdi vi thué bao & g'ém nut dich vu can it
cap truyén dan hon so véi thué bao ¢ xa nut dich vu. Sy chénh 1éch gia thanh dau tu c6 thé
1én dén 10 lan.
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Chirong 1: Gidi thigu chung vé mang truy nhap

% Thi cong duong day kho khin: Viéc xay dung mang cap noi hat 1a phirc tap, nhit 13 trong
khu vyuc ndi thanh. Can phai quan tdm dén nhiéu van dé: my quan, cac cong trinh khac
nhu nha &, dién, nudc, duong sa, ...

% Kha ning tiép can cap quang cua thué bao: ONU dit cang gan nha thué bao thi doan cap
dong ndi dén nha thué bao cang ngin.

% Kha ning thich ing dbi vi moi trudng: ONU ciia mang truy nhap c6 thé thich tmg cho

hoan canh moéi truong khic nghiét, co thé dit ngoai troi. Tuy nhién méi trudng cang khéc

nghiét thi yéu clu dbi véi thiét bi cang cao. Sy bién thién tinh nang cua cac linh kién dién
tu va linh kién quang theo nhiét d§ tuan theo ham mii, do d6 tinh ndng cac linh kién trong
thiét bi mang truy nhap x4u di nhanh gap 10 1an thiét bi thong thudng.

1.1.3 Huéng phat trién mang truy nhap

C6 thé dua ra vai con sd trong qua khir dé thiy su quan tim trong viéc phat trién mang truy
nhap: Hang Bell cia My va nhiéu cong ty khac da dau tu 50-60 ty USD dé ddi méi mach vong
thué€ bao cho hon 10 triéu thué bao. Cong ty Future Vision x8y dung tai bang New Jersey mot
mang bao gdm MPEG-2, ATM, PON va trong thang 8 nim 1995 da hoan thanh giai doan 1 thir
nghiém 200 ho gia dinh. Nhat Ban vao dau nam 1995 di dau tu 20 ty USD dé xdy dung toan dién
mang truy nhap, dén nam 2000 dd c6 10% khu vuc thuc hién cap quang dén toa nha, dén nim
2015 sé thuc hién cap quang dén ho gia dinh. Tai Anh, Duc, Trung Quéc cling c6 su dau tu dang
ké cho mang truy nhap.

Pap mg nhu cau ngay cang cao cua nguoi stt dung, thi viéc dau tu mang truy nhap cua cac
nudc noi chung va Viét Nam noi riéng cling theo cac dinh hudng sau day:

+« Bang rong hdéa mang truy nhap.
« Cép quang héa mang truy nhap.
% DO6i méi cong nghé cap dong.
% Mang cap quang thu dong liy cong nghé ATM lam co sd.
% Truy nhp vo tuyén bang rong.
% Cong ngh¢ truy nhap SDH.
% Cong ngh¢ SDV dua trén FITL va ATM.
1.2 PHAN LOAI MANG TRUY NHAP

Sau day 1a- mét sO loai truy nhap duoc phén loai dya trén bing thong.
1.2.1 Truy nhap bang hep
Truy nhip bing quay s6 (Dial-up Aceess): Dy 1a mot loai truy nhap bang hep dya trén
phuong thirc quay s6 thong qua modem. Néu ap dung trén dudng ddy thué bao truyén thong
thi modem chi dat dugc téc do tdi da 56 Kbps. Néu ap dung trén duong day thué ISDN-BA,
c¢6 2 kénh B v6i mdi kénh bang 64 Kbps va mot kénh D bang 16 Kbps nén con goi 1a truy
nhap 2B+D.
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Chirong 1: Gidi thigu chung vé mang truy nhap

1.2.2  Truy nhap bing rong

Pudng day thué bao s6 (DSL): Véi cing doi ddy dién thoai truyén théng co thé duge dung dé
truyén dit liéu tbc do cao, nhu minh hoa trong hinh 1.2. C6 mét vai cong nghé cho DSL, khi ma
ngudi dung ¢6 nhu cau tbe d6 dudng xudng cao hon tdc dd dudng 1én thi co hai loai DSL bt dbi
xtng : DSL va VDSL. Tuy thudc vao chiéu dai mach vong, cac hé théng DSL ¢6 thé dat dén tdc
do tir 128Kbps dén 52Mbps.

Splittar ATU-R

co ! Local Loop

Hinh 1.2: Truy nhap ADSL
Cable Modems: Cable Modem 1a m¢t loai modem cung cap truy nhéap dir liéu duoc truyén trén hé
thdng truyén hinh cap. Cable modem chu yéu duoc dung phan phdi truy nhap internet bang rong.
Bing thong cua dich vu cable Modem thwong mai thong thudng trong khoang tir 3 Mbps dén 30
Mbps hodc 16n hon.

Hybrid Fiber / Coax Network

Hinh 1.3: HFC vdi cable Modems

Cép quang: Diéu mong mudn ciia cic cong ty vién thong 1a dua cap quang dén tan nha ctia nguoi
sir dung. Véi SONET diém nbi diém va cac vong ring, cap quang s& bao phu cac khu dan cu,
cong so dé c6 thé phuc vu dién thoai, dir liéu, hoi nghi truyén hinh, va cac dich vu khéac trong hién
tai, va cling dé dang nang cap khi c6 yéu cau bang thong 16n hon trong tuong lai. Vi cong nghé
APON nhu mo ta trong hinh 1.4, s& dép tng yéu cau dit ra ciing nhu van d& vé chi phi xdy dung
mang. CAu triic mang GPON c¢6 bing thong 1,244 Gbps cho dudng 1én va 2,488 Gbps cho duong

xuong.

4
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Service Nodes Passive Optical Metwaork

ool FTTH

P ™

Passive Optical Sphitter
FTTE

000

| OLT

g

QNU H ]" FITC

q

B FTTCab

- ATM-PON Copper/fiber

i)

Hinh 1.4: Mang APON
V6 tuyén: Cac hé théng vé tinh c6 quy dao thap nhu Teledesic va Bridge c6 thé tai hang chuc
Mbps dén dau cudi ngudi sir dung, con hé théng LMDS bing thong dat dén 1 Gbps & tan sb
28 GHz.

Truy nhap qua dudng day dién: Puong day dién 1a mot moi trudng ¢6 nhidu nghiém trong, nhung
n6 c6 kha nang truyén cac dich vu vién thong co tdc do bit cao. Ching dugc ndi voi duong day
dién trong nha dé kién trac nén mot mang truyén dan hoan chinh. Céc thiét bi dau cudi dugc két
nbi vao 6 cim dién trong nha dé c6 thé truy nhap dén mang bang rong. Kién trac nay két hop mot
cach hai hoa voi cac hé théng tur dong hoa trong nha, cho phép diéu khién tr xa céac thiét bi dat tai
nha thdng qua internet.

1.3 GIAO DIEN MANG TRUY NHAP
1.3.1 UNI

UNI 12 m6t diém phén dinh ranh gi6i gitta nha cung cép dich vu va thué bao. Ranh gi6i nay
thiét 1ap nén giao dién k¥ thuat va phan phéi cac hoat dong tuwong ung. UNI co hai loai: doc 1ap va
dung chung. UNI dung chung 1a chi mét UNI co thé dam nhiém nhiéu nat dich vu, mdi truy nhap
logic thong qua SNI khac nhau ndi v6i nat dich vu khac nhau. Vi du, trong metro ethernet
network, UNI 1a mot lién két ethernet hai chiéu (bidirectional ethernet link).

1.3.2 SNI

La giao dién phia dich vu ciia mang truy nhap. SNI chu yéu gém giao dién twong ty (giao
dién Z) va giao dién s6 (giao dién V). Dé thich tmg v6i nhiéu méi truong truyén dan trong mang
truy nhap, phdi hgp voi nhidu loai truy nhap va nhiéu loai dich vu truy nhap, giao dién V da phat
trién thanh giao dién V1 dén giao dién V5. Giao dién V5 1a mot loai giao dién thué bao s tiéu
chuin quéc té cla téng dai chuyén mach s6 ndi hat, n6 co thé d@)ng thoi hd tro nhiéu dich vu truy
nhép thué bao, co thé chia thanh giao dién V5.1 va V5.2
1.4 CAP NGUON MANG TRUY NHAP
1.4.1 Sy cén bang truyén thong

Trong mang PSTN truyén thdng, may dién thoai dwoc cip ngudn tir tong dai. Ngudn cung
cap 1a mot chidu (dc) trén cung d6i day dong truyén tai tin hiéu thoai. Cac dau cudi thong thuong
khong can c6 sy cdp ngudn riéng, trir nhitng dau cudi dic biét nhu may fax.
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Van & quan trong trong mang PSTN 1a du ngudn dién ludi bi sy ¢ thi mang ciing phai
hoat dong tiép tuc. Cac dich vu trong mang PSTN duoc thiét ké dé hoat dong khong phuy thude
vao ngudn dién ludi cua dja phuong. Ciing chinh vi tong dai cap ngudn cho du cudi, nén pham vi
phuc vu cta téng dai bi han ché, néu st dung cap co6 duong kinh 16n thi kha ning dAu cudi kéo xa
hon, tuy nhién néu ding c& day 16n thi chi phi cao, ning, chiém nhiéu khong gian hon.

Nhu vay trong mang PSTN truyén thong, khoang cach tir tong dai dén may dau cubi bi gioi
han mét cach tw nhién sao cho phit hop kha ning truyén dan ngudn dén dau cubi. Tuy nhién trong
cac cong nghé méi, gioi han nay khong con 1a tw nhién, boi vi khoang cach tir tong dai dén dau
cudi chi phu thudc vao viéc tin hiéu c6 truyén dén duge dau cudi hay khong, chit khong phu thude
vao viéc cap ngudn. Do d6 sy can bang gitra van dé cdp ngudn va ving phuc vu khong con nira.

1.42 Nhimng van d& trong c6ng nghé méi

Mot trong nhitng thach thirc d6i v6i sy can bang trong phuong an truyén thong danh cho
dién thoai 1a viéc tan dung hét tiém ning truyén tai thong tin cta nhimg d6i day dong hién co.
Nhimg cb ging trién khai y dd nay hién nay thé hién r rang nhat & sy phat trién cic hé thong
HDSL va ADSL, nhung thach thtrc ban dau lai dén tir cong nghé loi day.

Khi tit ca nhitng d6i day du trit trén dudng cap hién c6 da duoc sir dung hét, thi viéc lap dat
mot cap dong mai sé 1a tén kém. Tham chi con ¢6 thé ton kém hon, néu phai thyc hién viéc nay dé
dap g mot nhu cau vé dich vu dot xuét.

Céc hé thong loi day va cac hé thong ghép kénh, ca tap trung va phan tan, déu da dugc phat
minh ra dé tan dung nhiing dung luong truyén tai thong tin chua duoc sir dung cua cac doi day
ddng. Cac hé théng loi diy can cdp ngudn cho cac thiét bi dién tir tai dau xa cua doi day dong.
May thay, ¢6 thé tan dung tinh chat don cum ctia nhu cau vé ngudn 1a chic chan nam trong kha
ning ctia nd, vi thoi gian dudng truyén khong hoat dong thuong nhiéu hon 1 hoat dong. Mot accu
c6 thé nap lai dugc ¢ thé dung dé bu ngudn cap tir tong dai khi dudng truyén hoat dong.

N guén dién dugc
tich trir trong accu
A
Dién thoai khong Pién thoai

hoat dong hoat dong

v
-

Hinh 1.5: Sir dung mét accu nap lai dugc dé
bu sy tiéu hao ngudn

Trong thuc té, viéc trién khai mot accu nap lai duogc theo cach nhu vay tao ra nhiéu van dé,
boi vi khi sir dung dudng truyén & cudng do cao, mot khach hang thuong mai c6 thé lam phong
hét dién cua accu. O mot mirc dd nao do, diéu nay co thé duoc bu dép néu viéc lép dat duoc thuc
hién theo yéu cau cu thé, sao cho két cudi sir dung & cuong do cao nhat dugc cép ngudn binh
thuong voi két qua 1a chi can mot accu cho nhiing két cudi duoc sir dung & cuong do kém hon.
Nhung cép ngudn nhu thé s& khong tin cdy, boi vi thué bao dugc ty do thay ddi viée sir dung cac
6
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két cudi do. Ngoai ra, thoi gian sir dung ciia mot accu nap lai dugc 1a ¢6 han, ké ca trong diéu kién
moi trudng t6t tai nha riéng cua thué bao, ddn dén nhitng chi phi bao dudng 16n. Pic biét, néu
khéng co su canh bao vé su ngimg hoat dong ciia mot accu s& phat sinh viéc bao dudng ngoai ké
hoach khi accu gép su cb.

Dang tiéc, khong thé sir dung mot accu dé dém (bu) su tiéu thu ngudn cho nhing hé thdng
loi day rat tiéu hao ngudn, cac hé théng HDSL va ADSL dung luong cao hon. D6 14 vi ngudn
trung binh cho nhing hé thdng nay thudong vuot qua kha ning co thé dugc cung cép trén cac doi
day dong. Véan dé nay khong 16n nhu véi cac hé thong vo tuyén va sgi quang, boi vi viée truyén
dan du ngudn t6i cac két cudi ¢ xa bang vo tuyén hodc soi quang 1a khong kha thi. Du vay, cac hé
thdng day ddng sir dung mot accu dé bu su tiéu thy ngudn cua cac két cudi ¢ xa, co thé khong co
vu diém 16n so v6i cac hé thdng vo tuyén va soi quang béi chi phi bao dudng va thay thé accu &
xa.

Thoat nhin thi v6 tuyén duong nhu 1a phuong tién kém nhat cho viée cap ngudn, vi khong
thé chuyén di dugc mot lugng ngué)n dién 16n doc mot tuyén vO tuyén. Trai lai, cac soi quang c6
thé truyén duoc mot lugng ning luong cé ich, va ngudi ta da cho rang nd c6 thé du dé cap ngudn
cho mot may dau cudi dic biét cong sudt thap. Nguoi ta ciing cho rang cac tuyén cap quang/day
ddng c6 thé duge st dung dé chuyén di ca thong tin va ngudn. Nhung khong may, trong nhitng
khai niém nay da c6 mot s6 sai lam. Mac du mot luong nguf)n nhét dinh c6 thé duoc chuyén di
trén mot soi quang, nhung hiéu suit bién di sang cong suat dién thip lam cho cong suét phat can
thiét phai rat cao, ma diéu nay c6 thé 1am nguy hiém cho cac hoat dong bao dudng. Ngoai ra, cling
6 thé can t&i mot accu dém, nho d6 c6 thé giam dugc cong suét quang tr cye dinh xuéng gz‘in hon
gia tri trung binh, diéu nay lai gy ra vin dé vé bao dudng accu. Hon nita, néu nhitng vu diém vé
chi phi cta viéc chia tach thu dong dugc tang 1én, thi cong suét phat quang sé& can duoc tang lén
vuot qua gia tri yéu cau cho hoat dong diém ndi diém, do cac bo chia quang gy ra viéc giam cong
sut thu. Khai niém vé mot cap lai ciing 1 sai léch, béi vi cac hé thong day dong tham chi khong
thé cip du ngudn twong xung voi dung lwong truyén tai thong tin cia chinh chung, mot dung
lwong kém xa dung luong truyén tai thong tin ctia mot soi quang lién déi.

C6 mot timg dung cua viée dung soi quang dé cip ngudn, nhung tng dung nay lai ¢6 tinh
mau thudn. Giéi han trén dbi vai toc do dix liéu cua cac hé théng sQi quang cé thé tang néu sir
dung cac bo khuéch dai quang dé khuéch dai tin hiéu quang. Cac bo khuéch dai nay co thé duoc
cap ngudn rat hiéu qua bang s¢i quang, boi vi yéu cau chii yéu cia ching 1a ngudn quang, chir
khong phai ngudn dién, Py 1a sy mau thudn, boi vi viéc sir dung phii hop nhat ctia ngudn quang
1a 1am ting dung lugng truyén tai thong tin ciia cac hé thong s¢i quang, va vi thé lam tram trong
hon véan d& cap ngudn cho cac két cudi ¢ xa, boi vi nhitng két cudi ¢ xa d6 can nhiéu ngudn hon,
do dung luong cta hé thong di ting 1én.

1.4.3 Dy phong accu

Néu nguén dién ndi bd trong mot téng dai bi su ¢b, thi nguén khén cép thuong dugc cung
cap bang mot may phat dién du phong. Nhitng may phat dién nay ludn c6 mit sin sang va co thé
dugc bao dudng trong mot moi trudng tot, thudng véi sy c6 miat cia cac nhan vién bao dudng.
Céac may phat dién cong suat 16n c6 thé tao ra nhiéu ning lugng hon so v6i nhimg accu nap lai
duoc.

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chirong 1: Gidi thigu chung vé mang truy nhap

Trén thyc té thuong khong sir dung cic may phat dién tai nhimg du xa clia cac mang truy
nhap, du 1 nhimg may phat dién c6 cong suat nho, boi nhimg khé khin cua viée thong gié va bao
dudng. Thong gid co thé 1a mot van dé, boi vi ddu xa d6 c6 thé dat trong mot khong gian kin,
ching han mot hop ngdm. Bao dudng ciing 1a mot van dé boi vi can phai goi mot ki thuat vién
bao dudng toi cac vi tri & xa da bi su cb vé nguén.

Béi vay nhitng accu nap lai dugc 1a giai phap hién nhién d6i v&i van dé nguén du phong tai
cac dau xa ctia mot mang truy nhap. Nhimg accu niy c6 thé dam bao luén duge nap day trong khi
hoat dong binh thudng, va dugc sir dung dé cp ngudn cho mdi dau xa ctia mot mang truy nhap
néu nguén cép dién chinh bi su cb. Nhiing accu khong nap lai duogc co thé dugc sur dung lam giai
phap thay thé cho céac accu nap lai dugc cho hoat dong mot lan. Giéng nhu cac may phat dién dy
phong, ddi voi cac accu khong nap lai duoc, can ¢6 modt nhan vién k¥ thuat dén dé thay cac accu
d6 sau khi ching da dugc st dung hét dién. Cac accu khong nap lai dugc ciing c6 mot tudi tho han
ché va vi vy s& can dugc thay thé khi chiing qua han st dung, cho du chiing van chua duoc sir
dung. Cac accu nap lai duoc duoc ua chudng boi vi chiing c¢6 chi phi bao dudng thap hon, do
chung khong can phai thay thé sau khi st dung.

Tuy nhién, c6 mot sé van dé lam cho viéc sir dung céc accu nap lai dugc kém hip dan di.
C6 18 van d& rd nhét vé mat vat 1y 1a kich thude cta nhimg accu nay. Nhirng tham sb xac dinh
kich thudc cua nhimg accu nay 1 cac yéu cau vé ngudn cia cic ddu xa va khoang thoi gian ma
nguén dién d6 phai cung cép duogc, cung véi cuong do ngu@)n, 13 tham s xac dinh mac do hiéu
qua ma céc accu d6 tich trir nguon.

Con c¢6 nhiing tré ngai vé mit moi truong dbi voi viée su dung cac accu nap lai dugc.
Nhing tré ngai nay co6 thé tré nén rd rét hon theo thoi gian do sy nhan thirc ngay cang ting vé cac
van dé méi truong. Nhitng accu axit chi, nhu loai st dung trong cac xe hoi, 1a loai accu nap lai
dugc phd bién nhit. Chi trong cac accu nay gy ra 6 nhiém cho méi trudng, va cé mot yéu cau la
nhiing accu cii phai dugc thu hdi va hiy bd mét cach an toan.

1.5 MACH VONG NOI BO
1.5.1 Dinh nghia mach vong ni b

Trong vién thong, mach vong ndi bo (local loop) 1a mot mach day két ndi tir thiét bi tai san
khach hang dén bién cua nha cung cép dich vu vién thong. Trong mang PSTN, mach vong ndi b
la mach day cap két ndi thiét bi dau cudi dén téng dai noi hat. Mach vong noi bo hd tro cac tmg
dung truyén thong sb liéu, hodc két hop truyén tiéng néi va sé liéu nhu trong DSL.

Cac két ndi mach vong ndi bo cod thé dugc sir dung trong cac cong nghé: Tin hiu thoai
tuwong tu va bao hiéu trong POTS, ISDN, DSL.

Céac két ndi mach vong ndi bd con hién dién trong cac cong ngh¢: PLC : Electric local loop,
thong tin vé€ tinh: Satellite local loop, Cablemodem: Cable local loop, va LMDS-WiMAX-GPRS:
Wireless local loop.

1.5.2 Cac vi du v€ mach vong ndi b

+ Loai don gian nhét ctia mach vong ndi bd co khoang cach tir 2 Km dén 4 Km voi c& day
0,4 mm hoac 0,5 mm, st dung cép déng xodn doi.
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4Em
0A4mm/05mm

LE CPE

% Loai co ap dung c& day khac nhau, trong d6 khoang cach dat dén 2,5 Km dung day
0,4 mm, tiép theo 1,5 Km dung day 0,5 mm. Khoang cach ding diy 0,4 mm c6 thé thay
ddi tir 1,5 Km dén 5,55 Km, va ¢ thé mo rong dén 6 Km.

HEEm (25Em
LE (2, 5Km) a
0 dmm

15Em
0.5mm

CPE

% Loai mach vong ding ba ¢& day khac nhau : doan 0,2 Km tinh tir tong dai noi hat dung day
0,32 mm (28 AWG) ; tiép theo tir 1IKm dén 5 Km dung day 0,4 mm ; va khoang cach con
lai ding day 0,9 mm (10 AWG), khoang nay c6 thé 1a 4 Km tinh dén CPE. Vi loai mach
vong nay khi mé rong dén hét kha ning khong can cudn tai.

LE

0.2Em

Fal

XEm

4Em

0,32mm

0 4mm

0.9mm

cho phép cau ré& c6 thé kéo dai dén 0,5 Km tinh tir diém ré.

LE

ZEm

1.1Em

CPE

% Loai mach vong co6 cau ré, trong cau hinh nay chi dung mot cd day 1a 0,4 mm. Tuy nhién
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0 Amm
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1.6 CONG TRINH NGOAI VI

1.6.1 Phén loai
Cong trinh ngoai vi c6 thé phan loai theo kiéu mang, 1ap dat, va hé thong truyén dan.
Phan loai theo kiéu mang c6 cac loai cong trinh sau day:

Cong trinh dudng day thué bao: la cong trinh nho d6 thué bao, phuong tién dién thoai cong cong,
va thiét bi PBX dugc két ndi voi thiét bi cia tong dai trung tdm. Cap ding cho duong day thué
bao duoc goi 1a cap thué bao va duoc phan thanh cép feeder va cap phan phdi. Cap feeder 1 phan
cap thué bao di tir tong dai dén diém ndi chéo CCP.

Cbng trinh cép trung ké: 1a cong trinh két ndi cac tong dai trung tim véi nhau.
Cong trinh dudng day duong dai: 1a cong trinh két ndi cac tong dai trung tim dudng dai véi nhau.
Thong thuong, cac loai cap ddng truc, cap quang, vo tuyén duoc sir dung lam két nbi.

Phan loai theo lép dat, c6 cac cong trinh nhu sau:
Cbng trinh dudng diy trén khong (cap treo): Mic du duong ddy truyén dan trén khong co nhiing
han ché co ban do bi anh hudng cua moi truong ty nhién va nhan tao, nd van duoc st dung kha
rong rai, ddc biét 1a duong day thué bao. S¢ di nhu vay 1a vi cac cong trinh ngoai vi trén khong
thong thudng rat kinh té so véi cac cong trinh ngam.
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Cong trinh ngdm (c4p ngdm): Thong thudng, khi cap ngdm dugc chén sau dudi long dit trén 1
mét thi chéng dugc nhimng sy pha hoai cua thién nhién va nhéan tao. Tuy nhién, chi phi xay dung
dét hon chi phi cong trinh trén cao. Puong truyén din ngdm thuong duogc st dung cho cap duong
dai, cap trung ké va cap feeder dung cho thué bao. Chiing dwoc chén truc tiép hay dit trong dng
ngim dudi long dat. Cong trinh ngam 1am dep canh quan d6 thi va khéng chiém dung khong gian
bén trén, nén gan dy c6 xu huéng ngdm hoa cac cong trinh ngoai vi cap.

Cong trinh duong day dudi nuée: Cac dy cap duge dit dudi day hd, song, goi 1a cap dudi nude.
Cép dat dudi day bién goi 1a cap bién. Cap dudi nudce va cap bién c6 16p vo boc dic biét dé chdng
lai cAc tic nhan gy nguy hai cho cap nhu: thim nudc, dn mon, luc nén, ...
Phan loai theo hé thng truyén dan, c6 cac cong trinh nhu: truyén dan hitu tuyén, vo tuyén,

va truyén din quang.
1.6.2 Nhimg yéu cau d6i v6i cong trinh ngoai vi

Cong trinh ngoai vi phai co nhimng tinh chét dién tot dé truyén céc tin hiéu thong tin. N6
phai vitng chic dudi nhitng diéu kién huy hoai khac nhau cuia thoi tiét, dia hinh, va nhan tao. Sau
day 13 cac yéu cau vé dién va co dbi v6i cong trinh ngoai vi.

bién tré cach dién.

- Strc bén dién moi.

- Dién tro day dan.

- Suy hao truyén dan.

- Méo.

- Xuyén am.

- Su d@)ng nhét cta cac tinh chét dién.

- Sire bén co hoc.

- Nghién ctru nhitng mdi nguy hiém va nhiéu loan.

- Xem xét vé bao dudng.
1.6.3 Cac van d& quan tam khi thiét ké duong day thué bao bing cap kim loai
1.6.3.1 D61 vdi cdp treo

Lua chon tuyén: Mot tuyén cap treo phai tinh dén yéu t6 kinh té, su tién loi cong viéc va tién loi
bao dudng nhu sau:

C6 loi thé nhat cho viéc phan phdi va lap dat day tach ra.

C6 d6 dai duong day ngan nhat.

Doc theo tuyén cap khong co su thay dbi du kién hay bai bo duong sa theo ké hoach phat
trién do thi.

Khong dong dén cac dudng sa, giao thong va cac két ciu do ngudi khac quan 1y diéu hanh.

Xéc dinh ving don vi va viing phan phdi: Ving don vi la viing ¢ tuyén cap du toan nhu cau trong
10 nam cho duong day chinh phéan phdi cb dinh, c6 can nhic dén thay dbi dudng s, nha cira, ....

10
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Mot ving don vi dugc phéan chia thanh cic ving phan phdi, trong mdi ving phan phdi c6 mot

duong day chinh va cac tuyén nhanh lién quan dwugc hoach dinh dé phan phdi. Cac ving phan

phéi dugc thiét 1ap sao cho sy phan phdi duoc kinh t& nhét c6 can nhic dén cac duong day hién

hitu va cac diéu kién duong sa.

Du bao nhu cau: Khi 1ap du bao nhu cau can luu y dén cac diém sau day:

Nhu cau dbi v6i cac duong diy cho thué va cac dich vu phi thoai ¢6 thé khac véi nhu cau
duogc dy bao trong cac khu trung tdm cua thanh phd 16n.

Sy thu thép thong tin chua dﬁy du tur cac téng dai dién thoai tai thoi diém dy bao nhu cu va
viéc thiét ké duong day thué bao co thé dan tdi cac du doan khong chinh xac vé nhiing sy
thay doi trong nhitng diéu kién twong lai ctia viing nay.

Ngay ca trong cac vung ma tai dé cac cot dién thoai da dugc phan bd mot cach déng nhét,
nhu cau cho mdi cot thyc té co thé thay doi do su khac nhau dién tich dat dai cho mdi ngoi
nha.

Khéo sat cac diéu kién thuc té: day 1a mot chudi cong viée dé kiém tra xem nhu cau hién tai
d6i v6i toan bd ving phuc vu ciia mot tong dai duge phan phdi nhu thé nao trén cac ving
phan phdi cb dinh lién quan dé dy bao nhu cu cho tuong lai. Tom tit cac budc khao sat
thue té nhu sau :

Budce 1: Thu thap va sép xép cac tu liéu, sb lidu va cac tai liéu khac.

Budc 2: Khao sat hién truong.

Buéc 3: Du bao nhu cau.

Xac dinh duong kinh day cap:

Pudng kinh phai thoa méin suy hao dudng day, dién tré de, va chat luong truyén dan da ghi
16 do téng dai qui dinh. Céc gia tri twong tmg cuia phan cap ngam dudi dat phai dugc trir di.

Mot s6 vi du thuc té vé cac phuong phéap xac dinh duong kinh day cap:

M3u Mb ta Vi dy thye té Ving c6 the ap
dung

1 Chi c6 céap cua duong day chinh trong Cac vung ngoai
mdt ving phan phdi cé dinh duoc tiéu 0.4 _erEE - ’_ vi thanh phé.
chuan hoa véi mot duong kinh day cap | — - | 04 |
dé hd tro cho thué bao xa nhit trong ! |:|,I-'1 D*E|5
ving. Cac duong kinh day cua cap 0.65
nhéanh duoc tinh toan khi cin thiét.

2 Dbuong kinh day dugc tinh toé,n ch’o mdi 065 065 Cac vung tr,ung
cap trong mot vung phan phdi co dinh ’ A tam thanh pho.
theo timg do dai cép rieng, hd tro thue | — 0.4 J_;rll# | |
bao xa nhit trong ving. Cic dudng |l|4 |:|,|4 D,FE

065

kinh day cta cap nhanh dugce tinh toan
khi cén thiét.
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3 Mbt viing phan phdi ¢ dinh dugc chia Céac vung ngoai 6
ra thanh mét s§ khu vuc nhd hon theo [ va trung tam
duong kinh day cép. BPuong kinh day _‘ : thanh phd xen
cap duoc ap dung mot cach tu dong cho ~04 /]/ ' | 14n nhau.
cac duong day chinh va nhanh trong 0.4 04 04 : 0,65 065

% . . 'y | | o opgrl—1
moi khuNVl_IC. Cép dugc ’tleu'chuan hoa ,ﬁ“( i
trong moi vung phan phoi co dinh theo
dudng kinh diy din nhim hd trg thué
bao xa nhat trong ving.

4 Cép duoc tiéu, chl}én hoéa trong mot i 0,55 | == Cac vung ngoa’i
ving phan phoi c¢6 dinh theo duong vi thanh  pho
kinh day dé hd trg thué bao xa nhat | —[ 55 (trong giai doan
trong ving. 0,65 0,65 0,65 lip dat  khoi

| ne51—1 luong 16n)

Xéc dinh loai cap: Cap treo c6 nhiéu loai khac nhau nhu : CCP-AP (cac loai SS va round), CCP-
CS, CCP-HS, CCP-ES. Bang sau day trinh bay céc tiéu chudn c6 thé 4p dung cho nhimg loai cap

nay.
Loai ap Khu vuc ting dung
Cap CCP-AP (1) Loai SS: tat ca cac khu vuc trir khu vyuc danh cho cap CCP-CS, CCP-HS va
CCP-EC.
(2) Loai round: cac loai 0,4-400; 0,65-200; 0,9-100.

Céap CCP-CS Nhitng khu vyc d& bj hu hong do chim, con trung, dong vat, san ban, ...

Cép CCP-HS Nhing khu vuc dé bi hu hong do chim, con tring, dong vat, san bén, ...

Cép CCP-ES Nhiing khu vuc can ¢6 céac bién phap chéng lai hién twong can nhiéu do cam tng.

Xac dinh loai cdt: Lya chon loai cdt can xem xét dén yéu to tiet kiém, kha nang lam viéc, va cac

yéu cau xa hoi. Tuy nhién khi &p dung loai nao thi n6 cling can dugc xac dinh theo cac yéu cau
sau day:

Phai dung cac cot thép néu du kién phai thay thé trong tuong lai gan do phai di chuyén hodc
vi bat ky 1y do nao khac.

Néu d3 qui dinh trong cac cudc thwong lwong véi nhitng ngudi ngoai cude (cac khu dat tu
nhan, duong sa hoac cu dan dia phuong) thi cac loai cot quy dinh phai dugc st dung.

Céc cdt doi ngoai trir cac cot cd nep, chi duoc dung véi cac cdt hop quy cach.

Cac cot kinh t& nhat phai duoc dung trong cac trudng hop trén.

Xéc dinh vi tri cft: Viéc su dung riéng dia diém dé 1ap dat cot da tré nén rat kho khan do: gia dét
tang, quyén loi cua cu dan dia phuong. Vi tri dung c6t c6 anh hudng rat 16n dén kha ning thi cong
va an toan cho viéc xay dung va bao dudng cot. Poi khi chung c6 thé gay phién ha cho cu dan dia

phuong. Do vay, cac vi tri phai dugc lya chon can than, ¢6 luu y dén cac diém sau day:

- Néu cot can phai xay dung trén dudng, phai diéu tra xem liéu bé rong dudng co duge du
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- Néu cft can dugc xay dung tai nha riéng cia cu dan, thi bd tri vi tri cdt trén vanh dai cua
nha riéng d6 sau khi kiém tra xem cht nha c6 ké hoach mo rong hodc xay lai nha, ...

- Trong cac khu vuc c¢6 tuyét hay nhiét do thap can chu ¥ dén cac yéu t6 do tuyét va nhiét do
thip gay hu hong cot.

Trong trudng hop st dung chung cot v6i duong day dién luc nd cho phép giam dang ké chi
phi 13p dat va bao dudng cot, st dung hiéu qua dudng s4, giam thiéu cac anh hudng cia cot dén
giao thong va cai thi€én my quan d6 thi. Viéc st dung chung nay con c6 y nghia ¢ nhitng con
dudng hep, & noi ma chinh quyén dia phuong, bd phan quan 1y dwdng sa mudn cai thién tinh hinh
cac cOt chiém cir ca hai bén duong 1am tré ngai giao thong.

1.6.3.2 Poi vdi cdp ngédm

Céc phuong tién duong day thué bao phai ndi mot cach hiéu qua cac thué bao phan tan trén
khép mdt vung nao d6 tdi mot téng dai dién thoai dat tai trung tam, n6 khong giéng nhu cac
dudng trung ké ndi hai diém voi nhau. Vi vay, cac phuong tién dudng day thué bao néi chung c6
hai cdu hinh: mang duong truc gan tong dai dién thoai dugc goi 1a hé thdng dudng day feeder, va
mang nhanh gan cic thué bao goi 1 hé théng phan phdi.

Mbi hé thdng st dung mét phuong phap phan phdi cap sao cho phi hop véi tinh ning cua
n6. Dbi voi hé théng duong day feeder sir dung phuong phap phan phdi FD thay cho phuong phap
phan phdi feeder ¢ dién. Dbi véi hé thong phéan phdi thi dung phuong phap phéan phdi tu do.

Phuong phép phan phdi cap feeder cb dién:

Céc vung Céc vung
duong day chung  duong day chung
A A
N N
Cactucap<_r IS S A
m ' |.:| (LI
! '. .i TEy |

-y
T
T

©

Cac duong day Céc duong day chung (200 doi cho Cac duong day
tong dai cd dinh mdi viing dudng day chung) chung (100 doi)

Hinh 1.6: Phuong phap phan phdi cap feeder ¢b dién

Phuong phép nay ¢é mét s6 dac diém nhu sau:

- Mot sb vung phan phéi ¢d dinh 1an can nhau (trong vong 2,5 Km) tao thanh mgt vung
duong day chung dugc coi nhu mot don vi.

- Mot dudng day chung két ndi 200 doi duogce lap dit dé dung chung giira cic vang phan phdi
c¢b dinh trong pham vi mét ving duong day chung.

- Mot duong day du phong chung 100 d6i, thém vao duong day chung dugc danh riéng cho
mot cap feeder, dé dap tng nhu cAu dot xuit chua duge du kién trude.
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- Mot ta cap duogc dat tai diém feeder dé hinh thanh nén mot nhom duong day hoan chinh tao
nén tir cap feeder va cap phan phdi dé ngin chin su gia ting ciia suy hao chén vao (insertion
loss) trong cac duong day chung da két ndi.

Phuong phap phan phéi cap feeder FD

Céc vung Céc vung
duong day chung  duong day chung
A A

[r= === ==

MR L =L =

A dd o a

Céc duong day Cac day phu Céc day phu Céc day phu
téng dai cb dinh lién két

Hinh 1.7: Phuong phap phan phdi cap feeder FD
Phuong phap nay c6 mét sé dic diém nhu sau:

- Mot dung lugng phu dugc bd sung dé xir Iy bién dong nhu cau dua trén co s& nhu cau ting
truong trong 2 nam (trudc day la 5 ndm), mot khoang thoi gian trung binh ké tir khi 1ap ké
hoach dén khi bat dau céc dich vu.

- Céc soi cap dugc chia s¢é mot cach linh hoat giita cac ving phéan phdi chung théng qua phan
phéi lién két bao gdm cac day phu, va ddy phu khong phai 1a day da két nbi.

Theo quy tic chung, cac ti FD dugc trang bi day du cac giao dién gitra mang cap feeder va
cap phan phdi duoc dat tai cac diém feeder dé cai thién kha ning thi cong cho phan chia day cap
va hoat dong bao dudng.

Tinh to4n s6 lugng cép
s +An

ON,

max

S6 luong cap quy hoach cho mdi dwong kinh day =

Trong d6 : ny;s 80 lugng cac chum cap can cho nhu cau trong thoi gian 15 nam.

An;s s0 lugng cac chum cép tuong ung véi cac thay doi nhu cau cé duogc tir su
gia tang nhu cau trong 15 nam.

@  heé s6 thich hop day cap.
Nimax 80 cuc dai cia nhom céap c6 thé thich hop trong mét cap.
1.7 CAC DICH VU PUGC MANG TRUY NHAP HO TRQ

1.7.1 Giéi thiéu

Su xuét hién céac dich vu vién thong moi c6 thé twong ty nhu sy xuat hi€n cac phan mém
ung dung sau khi may tinh c4 nhan dugc st dung. Tuy nhién, sy phéat trién cua cac dich vu vién
thong da di sau sy phat trién ciia cac phan mém tng dung cho may tinh c4 nhan.
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Céc dich vu vién thong luc dau phat trién cham tré 1a do nghi rang ching phai dugc dicu
khién tap trung boi cac nha khai thac vién thong. Nhiéu dich vu vién thong tién tién ban dau du
dinh dugc cung cp boi nha khai thac vién thong théng qua cac tong dai sb thi nay duoc cung cap
boi chinh cac may dién thoai.

Mic du khoi dau c6 cham tré, nhung sy phat trién cua dich vu vién thong da r6 rang. Dich
vu phé bién nhat cho khu vuc dan cu rat ¢ thé 1a giai tri video, véi nhitng huéng dan chuong
trinh c6 tinh twong tac va su lya chon theo nhu cau tir nhitng thu vién giau chuong trinh. Dich vy
nhu cau mua sam tai nha va cac dich vu tai chinh ciing da hinh thanh.

Su phat trién dich vu vién théng c6 y nghia xa hoi nhit co thé 14 giao tiép tir xa, diéu khién
tur xa, do 1a dich vu cho phép con nguoi lam viée tai nha, va internet - do la dich vu cho phép con
nguoi truy nhap thong tin & bat ctr d4u trén toan cau. Truyén thong don gian trén toan cau c6 thé
duoc phuc vu tdt hon béng thu dién t4. Pay 1a mot dich vu nhanh, don gian khong can thoi gian
thuec.

1.7.2 VoD

Dudng nhu sy khong théa man dang ngdy cang ting doi v6i cac dich vu duoc cung cap boi
truyén hinh CATV. Su phd bién cta viéc thué video cho thdy hai diéu 1a khach hang (thué bao) rat
thich thi c6 nhiéu dich vu va dugc diéu khién manh thong qua viéc sap lich ciia ho hon 1a dugc hd
trg boi phia truyén hinh cap. Cac dich vu video trong twong lai khong chic dwa trén kiéu phat
quang ba trén dét lién thong thuong, vi phd vo tuyén sin c6 1a han ché va c6 thé tim cach sir dung
t6t hon ngudn tai nguyén han ché nay. Tuong lai ciia video dudng nhur 14 ciing véi cac hé thong vé
tinh hodc v6i cac mang truy nhap cé mot co so ha ting c¢b dinh, hon 1a truyén hinh quang ba thong
thudng hodc kiéu phan phdi bang cap khéng tuong tac thong thudng.

VoD thue té 1a mot dich vu thué video dién tir, nhung c6 nhitng vu diém 1a dva ra yéu cau
ngay trén man hinh, c6 ngay tirc thi, diéu khién giéng nhu cac dau video (VCR), khong ¢ nhiing
khoé khan do nhiing bd phim ndi tiéng déu dang dugc cho muon dé chiéu. Viéc su dung cac ti€u
chuin nén MPEG va truyén dan ADSL cho phép cung cép cac video chat lugng VCR trén hau hét
cac doi day déng hién ¢6. Dich vu chét luwong cao hon co thé duoc cung cép trén nhiing duong
ngan hon hodc tuyén truyén dan duoc bd tro bang cac nat tich cuc. Viée sir dung cac doi day dong
cho VoD c6 thé 1a mot chién luge mé dau hiéu qua, vi n6 sir dung co so ha tang dang c6. Nhung
n6 chua chic 1a mot giai phap lau dai boi vi no khéng cung cip duge chat luong truyén dan tét
trén tat ca cac duong truyén néu khéng cé cac nit tich cuc ¢ xa, ma nhitng nut nay sé gy tén kém
chi phi bao dudng.

VoD c6 thé bao gom cac g dung nhu sau:

MoD (Movies on Demand): day 1a mot dich vu VoD déu tién, cho phép mot thué bao nha riéng
yéu cau bat ky bo phim nao tir thu vién luu trit phim rong 16n. Dich vu nay tuong ty nhu viée
chon ra mét bo phim tir bo luvu trir video a0, khong cé sy kho khan nhu dbi voi bd luu trix video
that, thué mudn mot bo phim va roi tra lai bang VHF hodc dia DVD vao mot ngay khac.

SVoD (Subscription Video on Demand): 1a mét loai thué bao c6 ky han cua VoD, cho phép khach
hang xem dugc tat ca ndi dung chuong trinh trén mot kénh co phi théng qua lich chuong trinh ciia
khach hang. Vi dy, toan bg ndi dung chuong trinh cua kénh HBO trong thang 10 dugc luu trit trén
cac dia VoD. Vi mot it cuée phi hang thang cong thém, cac khach hang HBO c6 thé Iya chon
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mdt dich vu nang cao (HBO SVoD) cho phép xem bat ky chwong trinh nio ciia HBO trong thang
d6. Dich vu nay cho phép thudng thirc theo chwong trinh sap xép cua riéng khach hang.

PVR (Networked Personal Video Recorder): PVR dang dan trg thanh phd bién dé ghi hinh cac
chuong trinh biéu dién trén tivi va cho phép xem lai trong thoi gian sau d6. Mot PVR tich hop véi
mot dia cimg trong mot STB (Set Top Box) dé ghi cac chuong trinh ¢ dang nén tin hiéu sé dé roi
xem lai sau do.

Vé ciu triic VoD bao gdm ba dang ciu tric:

Centralized VoD
Centralized VOD
Distributed VoD
Distributed VOD
Hybrid VoD
Hybrid VOD
16
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1.7.3 Video trén ATM

ATM di duoc mot sb nguoi dé xuong la ha téng co ban cho VoD béi tinh linh hoat cua no.
ATM c6 thé duge mé ta nhu 1a cong nghé c6 kha niang cung cép cac dich vu trong twong lai, boi
vi ATM khéng han ché bang thong. Mat khac, n6 dugc xem nhu 1a mét giai phap chép nhan tinh
khong chic chin vé ban chat cia mot dich vu VoD, vi chi phi cua viéc st dung ATM c6 thé duge
loai bo néu ban chit cua dich vu nay 16 rang. Ngudi lac quan c6 thé xem viée st dung ATM la
viéc 1am ddy cam himg. Con ngudi bi quan co thé so sanh nd voi viéc mot ngudi sip chét dudi v
phai coc.

Mot trong nhitng wu diém cia ATM 13 n cung cap mot tai mang chung doc 1ap voi phuong
tién vat 1y duoc st dung trong mang truy nhap. Diéu nay cho phép tach cac dich vu ra tir phuong
tién vat 1y, cho phép thay ddi phuong tién vét Iy ma khong can thay doi phuong tién dich vu.
ATM c6 thé cung cap gia tri gia ting 1a nho n6 c6 kha ning cung cap mot co sé ha tang chung cho
mét s6 dich vu khac nhau va lam don gian sy tién trién 1én cac dich vu bang rong tdc do cao hon.

Mot rru diém nira ciia ATM 1a n6 cho phép ti thiéu phan bang thong mao dau can cho bao
hiéu, vi khong can danh riéng mét kénh c6 dung lugng ¢b dinh cho bao hiéu ma thuong 1a khong
hoat dong. Piéu nay tré nén quan trong hon néu mot sb lwgng 16n cac dich vy tdc do bit thfip can
dugc hd tro ddng thoi. Mot giai phap thong thuong hon dé két hop cac kénh bao hiéu c6 thé dua
vao mirc d§ tuong tac cao hon gitta cac dich vy, néu nhitng yéu cau bao hiéu ctia mot trong s6 céac
dich vu d6 tang dot ngot. Tuy nhién ATM ciing c¢6 thé chiu dung nhiing van dé tuong tac, vi nd st
dung phuong thirc ghép kénh thong ké.

Sau day ta xem xét mot gidi phap Video trén ATM SVCs cua Cisco MC3810:

Video trén ATM mo rong cac kha nang cta b tdp trung truy nhap da dich vu Cisco MC
3810 dé cung cép tinh hiéu qua vé chi phi, ning dong, va hd tro dich vu hoi nghi tmyén hinh mot
cach linh hoat. Str dung plug-in VDM dé cung cdp mot giao dién quay sé RS-366 dén bo H.323
video codec, Cisco MC3810 tiép nhan mot cach ty dong cac yéu cau quay s ra ngoai tir hé thong
video. Bo codec két ndi dén mot trong cac cong ndi tiép cuia Cisco MC3810 va ciing ndi dén cong
quay sb ctia Cisco MC3810.
L L

H H L -

P ™

S

Gisco § \ A ATMPVC Y Gisco
MC3E10 Looand SVCs MCaa

s,

*:.5/ | W AS-366
_ Aa-:}sn N '—”‘l % | |R-308

Video

ideo codlec

e
Branch office Branch office

Hinh 1.8: Mét vi du ing dung video trén ATM

1.7.4 Quang c4o theo nhu cu mua bén tir xa
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Nhimng dang ban dau ctia mua hang tai nha don gian gom nhiing quang cdo quang ba két
hop véi viée dat hang bang dién thoai, thé tin dung va goi thu, v6i phuong thirc truyén thong
thong thuong qua mang truyén hinh cap.

Mot phurong an hiéu qua hon 13 tao ra nhitng chuong trinh quang cdo pht hop cho timg ddi
tuong khach hang. Diéu nay dugc thuc hién theo mdt cach han ché b?lng viéc 1én lich quang céo
dé phi hop véi ndi dung chuong trinh. D4i voi mua sdm tai nha tinh vi phtec tap hon, thi viéc phat
quang ba hodc phat trén dién hep nhiing chuong trinh quing cao dugc thay bang sy truy nhap
tuong tac, hoac 1a thong qua sy lya chon cac tai liéu quang ba hoac 1a thong qua viéc xem ludt
bang video céc ctra hang 4o.

Kiéu mua sim tai nha nay c6 thé dwoc danh gia qua cao. N6 ¢ thé hiéu qua hon cho nhimng
cong ty dat hang bang thu hién c6 dé goi di cac tap chi ciia ho ¢ dang dia CD.

Murc tinh vi phtrc tap tiép theo, va c6 1€ dang kha thi dau tién ctia mua sim tir xa, loai bo
viéc phan phét buu pham buu kién. Tuy nhién viéc nay s& vin can doi véi hang hoa vat 1y, vi cong
nghé c6 kha niang van chuyén tir xa nhitng hang hoa nay t6i dich cua chiing van chua kha thi. Viéc
loai bo phan phat buu phidm buu kién trd nén kha thi trong nhimng trudng hop nhét dinh ma ¢ do6
hang hoéa dugc phan phat chira thong tin. Dich vu VoD 1a mot dang thong tin duwgc mua ban, mac
du théng thudng n6 khong duoc coi 1a nhu vy boi vi thong tin d6 khong duoc luu trit. Am nhac
cling c6 thé dugc phan phat theo cach nay, va dbi véi 4m nhac thi viée luu trit dé nghe lai sau nay
c6 thé thich hop hon, vi 4m nhac thuong dugc nghe lai thuong xuyén hon cac chuwong trinh video.
Tuy nhién, trong ca hai trudng hop viée truyén dit liéu di dé Iuu trir va nghe hodc xem lai sau d6
thuong dé hon 1a phat dir liéu di dé hién thi & ché do thoi gian thuc, vi nhiing tré ngai vé tré va
hién tugng trugt s€ it hon.

1.7.5 Cac dich vu internet

Nhiing dich vu co ban dugc internet cung cap la thu dién tir giita nhitng nguoi st dung, truy
nhdp tir xa vao cac may tinh khéc, va truyén file dén hodc tir cic may chu. Dic biét, internet cho
phép truy nhap dé thuc hién truyén thong toan clu véi chi phi ciia mdt cude goi dién thoai ndi hat
toi may chu, va chi phi d6 tham chi con it hon néu nguoi st dung dugc ndi truc tiép v6i may chu.
Thu dién tir ciing 1a dich vu dugc st dung phd bién rong rai bai vi né nhanh va cho phép truyén di
van ban hoic céc tai liéu dugc ma héa phi hep giira cic may tinh khac nhau. Véi su phat trién cac
dudng lién két siéu van ban va viéc tao ra World-Wide Web (www) va nhiing trinh duyét tinh vi,
lam cho internet tré' nén dé truy cap hon véi nhiing ngudi binh thuong.

Sy ting trudng cua luu lugng internet phan nao 13 do nhitng ngudi méi sir dung muén kham
pha internet, con nhirg ngudi dang str dung c6 thé thay doi phuong thirc 1am viée nén st dung
nhiéu hon. Nhimng yéu t6 nay ciing c6 thé duoc ting 1én béi tinh dé st dung cua nhitng cong cu c¢6
tinh than thién véi nguoi dung.

1.7.6 Hoc tir xa

Hoc tir xa 1a mot thuat ngir chung dung dé chi viéc str dung vién thong cho gido duc. N6
thudng c6 mot yéu cau truyén dan bt dbi ximg twong tu nhu VoD, vi can truyén nhiéu thong tin
t6i cac ngudi hoc hon 13 nhirng thong tin nhén tir ho. O dang don gian nhét, hoc tir xa khong can
gl nhiéu hon VoD vé&i mot ndi dung c6 tinh gido duc. Mot dang tinh vi phuc tap hon sé cho phép
truyén cac bai giang & ché do thoi gian thuc dén ngudi hoc va cung cip cho ho kha ning dua ra
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nhiing cdu hdi thong qua dién thoai hdi nghi nhu 1a ho dang c6 mait trong cung mot phong hoc.
Tuy thudc vao su trién khai, c6 thé tot hon néu cac cau héi dua ra duge danh vao may hon 1a noi,
vi &m thanh hoi nghi dit ra nhiing kho khin cho cdc mang may tinh. Truyén thong tuong tac duoc
viét ra co thém nhiing wu diém 1a d& didu khién hon va tao ra nhitng bang ghi dé xem lai sau nay.

Bing thong yéu cau cho mot bai giang hodc mot bai trinh bay it hon bang thong yéu cau cho
mot dich vu VoD, vi thong tin dugc trinh bay khong thay ddi nhanh chong. Mot quy tac ddi véi
ngudi trinh bay 13 cho phép 2 phut cho mdi slide dé néi va chi ra nhimg khia canh quan trong
bang mdt con tré. Bang thong cho viéc nay nho hon it nhat hai 1an so v6i bang théng cho video
thong thudng. Nhitng téc do dir liéu d6 co thé dé dang cung cip duoc bang mot tuyén truyén dan
ISDN bing hep. Cong nghé co ban dé truyén cac bai giang cho mot pham vi hep ngudi sir dung da
dugc thir nghiém qua internet, va nhirng loai modem tinh vi phirc tap hon s& cho phép cung cép
hoc tép tir xa tham chi thong qua truy cép internet trén nhiing duong day twong tu hi¢n co.

1.7.7 Cac dich vu canh bao

Céc dich vu canh bao co thé duoc dic trung béi tinh twong tu véi cac dich vy khén bao
cong an, cuu hda va cép ctru. Dich vu canh béo phat hién trom khac véi nhiing dich vu canh béo
ctru hoa va cap ciru, vi nhitng tén trom c6 thé lam mét tac dung cia canh bo nay. Cac tinh hudng
ctru hoa va cép ctru khong cd géng lam mat tac dung cta dich vu hd trg cho canh bao. Mot dich vu
canh bao phai phat ra mét tin hiéu canh bao néu truyén thong bi mét hodc bi can nhiéu, vi n6 can
phai phat hién sy luc loi tim kiém ciia nhimng tén troém. Diéu nay ciing hiru ich cho cip ciru va ctru
hoa, vi lira ¢6 thé lam cho céc thiét bi truyén thong khong hoat dong dugc, va sy mét duong
truyén thong c6 thé gy nguy hai dén sinh mang ctia con ngudi trong trudng hop can ¢b cip ciru y
te.

Mot trong nhimng van d& 16n nhét dbi voi cdp ctru va ctru hoa 13 viée xay ra nhimng canh bao
sai. Dic biét, mot sb ngudi sir dung canh bao y té chi dé thir chiing ma khong chu y dén hau qua
xay ra. Diéu nay duoc chan lai béng mot thi tuc x4c nhan chic chin. Vi du, goi dién cho nguoi sir
dung d6 dé khang dinh rang canh bao 1a c6 that. Tuy nhién, viéc x4c nhan lai nhu vdy gy ra cham
tré ma c6 thé 13 mam mdng cua cac tinh hudng cap ctru va ctru hoa, cling nhu bi phan tac dung
néu viéc cham tré cho phép ké dot nhap bét gitr ngudi st dung do.

Nhiing tén trom ciing co thé chu dong tao ra mQt dang canh bdo sai dé 1am cham tré thém
cho nhitng ngudi c6 trach nhiém khi nhimg canh bao thyc xay ra. Trong nhiing tinh hubng cuc
doan, chung tham chi c6 thé tn cong mang truyén thong sao cho muc tiéu cu thé cua chung khong
bi phat hién. Dé tranh nhitng vin dé néu trén nguoi ta sir dung truyén thong vo tuyén co bao vé
chéng nhiéu. Céc hé thong vo tuyén nay thich hgp cho cac canh bao y té di dong va dé danéntong
lap dat.

1.7.8 Cac dich vu trang vang

Céc dich vu trang vang dudng nhu c6 nhimng yéu ciu vé bang théng cao nhit trong tat ca
cac dich vu vién hanh, vi chung lién quan dén viéc trinh bay thong tin téi khach hang. Ching khéc
v6i giai phap thong thuong ding cho mua sim tai nha 1a dich vu c6 ngudn gde tir video quang ba.
Cac dich vu trang vang dién tir c6 thé 1am chi tiét hon phuong phép trang vang trén gidy thong
thudng, vi ching c6 thé cung cip nhiéu thong tin hon bang nhitng san pham cu thé. Kiéu truyén
thong nay con cho phép dua vao phuong thirc ban 1é khong can kho chita hang, & d6 ngudi ban 1¢
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c6 thé xir Iy don dit hang va sau d6 dit mot dot cac don dat hang voi kho cia ngudi phan phéi
chinh, nh& d6 ngudi ban 1€ khdng gitt mét kho hang vat 1y.

1.7.9 Cac dich vu cho nhu cau thiét yéu

Céc dich vy vién hanh yéu cau cho cac nhu cau thiét yéu (gas, nudc, dién, va vién thong)
can dugc xem khac v6i cac san phim khac duoc ban cho khach hang, vi chung yéu ciu bing
thong thap hon va hd trg cho cac chirc niang khac nhau. Chirc nang hién nhién 1 doc cong-to tir
xa, vi diéu nay tranh duoc chi phi cir nhan vién dén tan noi dé lam viéc nay. N6 con c6 thé hd tro
1ap hoa don tryc tiép. Dich vu nay khuyén khich viéc thanh toan cac hoéa don ngay lap tic va vi
thé loi tac tiét kiem duge 1a mot ddng co manh cho cac cong ty tién ich. Lap hoa don dién tir truc
tiép c6 thé con ré hon so véi phuong phap 1ap héa don thong thuong, vi khong can goi hoa don
bang duong thu. Con don gian hon nita néu viéc thanh toan ciing dugc thuc hién theo phuong
thire dién tir. That mau thudn khi chinh céc nha khai thac vién thong da khong tan dung sy tiét
kiém nay dé giam chi phi ctia ho trong viéc 1ap héa don cude phi cho khach hang.

Con c6 nhimg wu diém dbi voi viéc quan 1y nhu cau vé cac mat hang (dich vu) tién ich, dic
biét d6i véi dién, vi khé co thé luu trit dugc dién. Viéc quan 1y nhu cu c6 thé dat dugc bang viée
diéu khién truc tiép su tiéu thu nho dich vu vién hanh hodc la bang diéu khién gian tiép thong qua
viéc thong bao vé nhitng thay ddi cudc phi. Phuong an sau ¢6 thé duoc tich hop véi mot diéu
khién thong minh dit tai cac gia dinh, n6 co thé tinh toan sao cho viéc mua ban & thdi diém nao 1a
¢6 loi cho khach hang nhét.

1.8 CAC TIEU CHUAN

Mot vai td chirc tiéu chuan sau day chiu trach nhiém vé su phat trién cac tiéu chuin truy
nhap.

1.8.1 ADSL/VDSL
Tiéu ban T1E1: TI1EI 1a mot hoi vién ciia Vién tidu chuan qudc gia Hoa Ky (ANSI). Trong d6 c6

cac nhom:
1. TIElL.1 Céac truy nhap vat Iy va cac truy nhap tuong tu
2. TIE1.2 Truy nhap bang rong
3. TIE13 Truy nhép dién va quang
4. TIEl.4 Truy nhap DSL
5. TIEL.5S  Céc hé thdng nguon
6. TIEL.7  Baoanveé dién

7. TIEL.8  Bao vé vatly va thiét ké
ADSL Forum: Dién dan vé ADSL ra doi cubi nim 1994 nham hd trg cic cong ty dién thoai. Cac
ung dung cia n6 da dem dén mdt tiém nang thi truong ADSL to 16n. Véi gan 300 thanh vién,
trong d6 cd cac thanh vién chu dao vé cac linh vuc vién thong, networking, va cong nghé thong
tin. Dién dan ADSL duoc chia thanh 7 nhom:

1. ATM over ADSL

2. Packet over ADSL

3. Giao tiép va cdu hinh CPE/CO
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4. Operations

5. Quan tri mang

6. Do thu va tuong tac hoat dong

7. HO trg nhom nghién ciru VDSL
1.8.2 Cable Modem/HFC

Céac to chuc tiéu chuan, dién dan, va hiép hoi sau day chuan hoa cable modems trén nén

HFC:
1. SCTE
2. MCSN
3. IEEE 802.14
4. CableLabs
5. ATM Forum
6. DAVIC
1.8.3 DOCIS

Du 4n DOCIS dai dién cho cable industry system operations, cung cap dich vu cho phéan 16n
thué bao cap ¢ Bic My. Du 4n DOCIS cung cip céac dic trung giao tiép cho cable modems va lién
két cac thiét bi trén nén HFC. M6 hinh tham chiéu cho dit liéu trén hé thong cap duoc thiét 1ap, n6
bao gom cac phan tir truyén thong sb ciing nhu cac hoat dong can thiét va cac phan tir hd trg trong
thuong mai nhu liét ké sau day: Bao v¢, c4u hinh, thuc hién, 16 mang, ké toan va quan tri.

1.8.4 1IEEE 802.14
Nhoém IEEE 802.14 tao ra 3 nhom phu : PHY SWG, MAC SWG, va kién tric SWG.

PHY SWG: dugc ty nhiém dé phat trién tiéu chuan cho 16p vét 1y cta cable modem. Cong bé cua
ho nhdm mé rong so d6 ma hoa diéu ché, trong d6 ciing phai tdi wu héa téc do truyén bit, hiéu
qua, BER, va kha ning hd tro trén MAC da truy nhép theo Tree-branching ¢ cu ly xa co nhiéu
nguoi st dung.

MAC SWG: dugc tiy nhiém dé phat trién tiéu chuan cho 16p MAC ciia cable modem.

Kién trac SWG: duoc giao nhiém vu dé giam sat céc lién Kkét, tuong tac hoat dong bén trong, va
cac giao tiép chirc ning gitta MAC SWG va PHY SWG. Kién traic SWG ciing duoc phat trién trén
mé hinh tham chiéu OSI cho cable modem va kién trac dich vu phan 16p ctiia n6 dua trén MAC va
PHY.
1.8.5 CableLabs
CableLabs thuc hién cac du an R&D do cac thanh vién chi dinh hoac cdc nhém thanh vién,
va cling chuyén giao cac cong nghé cd lién quan dén cac thanh vién cta no. CableLabs cong tac
v6i computer industry dé phat trién cac mang cap sé HEC. T6 chirc cua CableLabs dugc xdy dung
xung quanh cac hoat dong nhu sau:
X Truyén hinh tién tién: phu trach cac cong nghé truyén hinh méi (nén hinh, HDTV).
¢ Cac dy an, cong nghé, hoat dong: phu trach toan bd hoat dong c6 li€n quan dén ban hanh
cac mang CATV.
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< Dau tu va thiét ké kién trac mang: phu trach viéc thiét ké kién trac méi (PCS, SONET,
hubs, ...).
Giéng nhu Bellcore, CableLabs khong 1a thanh vién ctia ANSI. Do vdy nhiém vu cua

CableLabs khong tao ra cac tiéu chuan, nhung cac dai 1y str dung CableLabs dé kiém tra sy phu
hop khi tiép can cac van dé ky thuat ciing nhu cac tiéu chuan di v6i thi trudng CATV.

1.8.6 ATM Forum

ATM Forum dugc thanh 1ap nam 1991, 1a mot t chirc quéc té phi loi nhuan nham muc dich
thuc déy viéc st dung cac san phérn va dich vu ATM nho vao sy hdi tu nhanh cta cac dac tinh k¥
thuat c6 tinh lién két hoat dong duoc véi nhau. Nam 2004, ATM Forum lién két v&i MPLS va
Frame Relay dé hinh thanh nén MFA Forum.

ATM Forum khéng lién két voi bét ky t6 chirc tiéu chudn nao. C6 mot vai MOU thiét 1ap
nén nhu 12 ITU, IETF, va c4c t6 chitc khac.

ATM Forum ciing hinh thanh ra RBB Working Group vao thang 2 nam 1995. Nhoém nay
dugc dic trach 1a dua ATM dén tan nha cta ngudi st dung.

ATM Forum con ¢6 cac nhom lam viéc khac, bao gom 14 nhom sau day:

1. SIG P-T-P va P-T-M Siganaling Point-to-multipoint
2. SAA Services appects and application

3. ™ Traffic management

4. B-ICI Interoffice interface ; +PNNI/B-ICI IW

5. PNNI Private NNI interface specifications

6. NM Network Management (M4, M5 interface specifications)
7. RBB Residential Broadband services

8. MPOA Multiprotocol Over ATM

9. PHY Physical Layer

10. LANE LAN Emulation

11. Testing Testing (PICS)

12. Security Security

13. VTOA Voice Telephone Over ATM

14. WATM Wireless ATM
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Chuong 2
) CAPR VA KY THUAT
LAPR DAT CAP THONG TIN

GIOI THIEU

Mang cap ndi hat da va dang dong mot vai tro quan trong trong mang
thong tin lién lac néi chung va mang truy nhép noi riéng. Cac van dé ciu tao cia
day dén, két cau ctia mot sgi cap co nhimng dnh hudng quyét dinh dén chét luong
thong tin lién lac.

Tin hiéu truyén trén cac d6i ddy trong soi cap khong chi c6 tan sé thap
nhu tin hiéu dién thoai truyén théng, ma con ¢6 céac tin hiéu tan sd cao, tdc do
16n cua cong nghé duong day thué bao sé. Do d0, can phai xem xét cac anh
huéng cia tin hiéu tan sé cao nhu cic hi¢u tmg bé miat day dan, higu Gmg lan
can, hiéu tmg kim loai, ...

Sy phat trién phong phu cac dich vu vién thong doi hoi cac thanh phan
thiét bi mang truy nhap da dang hon rat nhiéu, tir cap kim loai dbi xung, cap
ddng truc, cap quang, vo tuyén va cac thiét bi dau cudi nhu dién thoai truyén

thong, cac dau cuoi so0, may tinh, va cac dau cuodi da phuong tién khéc.

Vian dé bao dudng do thir mang truy nhap ciing yéu cu k¥ thuat cao hon
dé c6 thé duy tri hoat dong tdt cac dich vu.
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2.1 CAP KIM LOAI POI XUNG
2.1.1 K&t céu cap dbi xtimg

K&t cau cuia mot soi cap tuy thudc vao yéu cau khai thac, moi truong lap dat ma co rat nhieu
dang khac nhau.

Nhung chung qui cé cac yéu cau sau:
e Bén viing vé€ co hoc va hoa hoc.

e Truyén dan tot, it tiéu hao nang luong tin hiéu, c6 kha ning chong xuyén nhiéu giita cac
mach cao, chong dugc sy anh hudng xuyén nhiéu tir cdc ngudn ngoai lai.

e Tbn it nguyén vat liéu, nhét 1a kim loai mau.
e D& thi cong lap dat, sir dung va bao quan.

Pé dam bao duogc céac yéu cAu trén 13 do két cAu cling nhu ky thuat ché tao soi cap quyét
dinh.

Cap dbi xung dugc st dung dé tmyén tin hi€u am thanh, hinh anh, hoéc dir liéu. Chiing gém
hai soi boc cach dién xodn lai v6i nhau.

Nhin chung cap d6i ximg c6 ba phan tir két cdu co ban la: : @0 Q2 Az Q2
e Day dan. 1% %%%%

6. 6% 6% H. &%

e Chét cach dién giira cac day dan.
e Vo6 chdng am.
Ngoai ra tily thudc vao ché do khai thac va méi truong dit cap ma con co: Vo gia cuong,
16p bao che dién tur.
2.1.1.1  Kétcéu diy din
Day dan c6 mot yéu cau co ban la phai dan dién that tt, nghia 1a dién tré cang nho cang tot,
song yéu cau d6 ciing phai dung hda véi mot diéu kién khac 1a sir dung vat d& kiém va ré tién.
Chinh vi vay ma ddng 1a kim loai lam day din rat phu hop.

Trong ché tao co hai loai day dong 1a cing va mém. Day rudt cap déu cd ciu trac hinh try
tron, voi yéu cau duong kinh phai déu mat ngoai phai nhén.

Tuy theo yéu cdu sit dung ma duong kinh diy dan co cac ¢& khac nhau tr 0,4 mm
dén 1,4 mm, nhung thuong dimg nhét 13 ¢& 0,4 mm hodc 0,5 mm cho duong day dién thoai trong
thanh phd.

Céu triic ddy dan ciing tiy thudc vao yéu ciu sir dung, c6 thé c6 cac loai sau day: day dan dic
va tron, day dan bén, day dén ludng kim, va day din c6 nhiéu soi xodn quanh mét s¢i to ¢ giita

0 ® 0 8

Hinh 2.1: Cau tric day dan cua rudt cap
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2112  Chatcdch dién

Khi ché tao chit cach dién cho day dan, cic nha ché tao da tap trung quan tim dén cac yéu
t6 sau:

e Chét cach dién tiéu hao nang luong tin hiéu nhiéu hay it, va do d6 cu ly thong tin dugc rat
ngan hay kéo dai. Dic biét ddi voi cap truyén tin hiéu cao tan thi yéu t6 ndy cang quan
trong.

e Dién tré cia chét cach dién cang 16n thi thanh phan dong dién ro gitra hai diy dan gin
nhau sé& cang bé. Nguoi ta mong mudn chat cach dién c6 dién tro bang vo ciing 16n, nhung
thuc té rit kho thuc hién duoc.

e Dién ap xuyén thing ( E ): chit cach dién cang chiu dwoc mét dién ap cang 16n, ching to
vat liéu do cang bén vitng vé dién.

o Dién trg suit ({): thong sb nay dic trung cho mirc do chuyén doi cac ion trong chat dién
moi. Pién tré sudt cang 16n thi mirc d6 chuyén doi cc ion cang nho, dé 1a diéu ta mong
mubn.

e Hang s6 tham thau cua dién méi ( &): thong sb nay dic trung cho do day cua 16p dién moi
bi phan cuc trén bé mait cta nd khi ¢o tac dung cua truong dién tur.

e Luong tiéu hao (tgd): Pai luong nay biéu hién su tiéu tén ning lugng cia truong vao viée
xoay chuyén cac phan tir ludng cuc dién roi khoi vi tri ban dau ctia no. Trong d6 Jla goc
d6 chuyén doi d6, o cang 16n chimg to cac phan tir ludng cuc dién duoc xoay mot goc 16m,
nghia 14 tiéu hao nang lugng truong cang nhidu.

Céc thong sb E, ¢, &, va tgd néi trén ding lam tiéu chuin dé chon ding chit cach dién
cho timg loai cap theo yéu cau sir dung ciia nd.

Trong ché tao ngudi ta thuong dung cac vat liéu cach dién nhu: polyethylene (PE),
polyvinyl chloride (PVC), fluorinated ethylene propylene (FEP), s¢i thién nhién, to nhan tao,
gidy. Cac két hop cia nhitng vat liéu ndy thinh thoang ciing dugc sir dung. Mot su két hop dic
biét 1a giira cac 16p cach dién c6 bom khong khi, boi vi ta biét ring khong khi 1a méi chét cach
dién rat tot.

Viéc chon lya chat cach dién nao khong chi anh hudng dén kich thude vat 1y cua sgi cap ma
con quyét dinh dén hai trong bdn dic tinh dién cua soi cap, d6 1a dién dung (C) va dién dan (G).

bién dung (C) khong chi phu thudc vao vat li¢u cach di€n ma con phu thude vao do day cua
16p cach dién. Con dién dan (G) chi dugc quan tim khi truyén tin hi¢u & tan s6 cao. Tuy nhién, &
c4c tan s& nhu vay thi dién dan ciing gop phan dang ké vao suy hao cua cap.

Chat cach dién c6 anh hudng truc tiép dén tdc do lan truyén cia tin hidu trong mot mach
day. Thoi gian truyén tin hiéu tir diém nay dén diém kia trong mach day duoc goi 1 tré lan truyén,
khac véi tré lan truyén gitta cac doi day trong mét sgi cap, duoc biét nhu 1a d6 1&ch cua tré.

2.1.1.3 VO chdng 4m va gia cuong

V6 chéng 4m c6 thé 1am bang kim loai hodc nhya. Cap hién nay c6 v6 chdng 4m 1a nhya
dai, bén. Do day 16p vo chdéng am tiy thude vao loai cap va kich thudce cap. Noi chung khi chon
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lya vt liéu lam vé chong am cho cap phai dya trén co so: kha ning lam phang bé mat, kha nang
chiu dung thoi tiét, tinh boc chay, kha ning mau sac, kha nang in an. O tan s6 cao, vo boc ngoai
cling gay ra lam phién toai cho cap. C6 theé tham khdo vai vat liéu lam vo boc ngoai ¢ bang sau

day:
Vit liéu Kha nang Kha ning 1am | Tinh bdc | Kha ning Gia thanh
mau sic phing bé mit chay in 4n

PVC Xuét sic Tot Kha kho Xuét sic Thép-trung binh
Polyethylene Tét Rt t6t Rét kho Tét Trung binh
Polypropylene Tét Rt t6t Rét kho Tét Trung binh
Flamarrest'™ Tot Kha t6t Rét dé Xuét sic Trung binh cng
Teflon™ Kha 6t Xuat sic Rét d& Rét x4u Cao

Dé c6 thé dit cap ¢ nhitng moi truong nhu vach nui da, dudi 1ong séng, long dat va bién, thi
cap con phai dugc thém mot 16p vo nhya, do 1a vo gia cudng.

Co ba loai vé gia cuong (hinh 2.2) thich Gmg v6i méi truong dat cap khac nhau la:

- Loai quin hai bang sit 14 (a): cap c6 gia cudng nhu vy chu yéu chén truc tiép dudi 1ong
dat.

- Loai quén bang céc soi sit det (b): cap c6 gia cudng nhu vay dung dé dat ¢ nhitng noi hay
bi chan dong manh va nhitng suén nti da khong thé chon xuéng duoc, hodc chon theo
suon doi doc 45° tro xudng.

- Loai quan bang céc soi sat tron (c): cap co gia cuong nhu vay dung dé tha dudi nudce.

e

Hinh 2.2: K&t cau vo gia cudng cta cap

h) =

2.1.1.4  Maing bao che

Bén canh viéc xoan day, chiing ta con bao vé tin hiéu tranh bi nhidu boi cac doi day bén
canh, hoic tin hiéu, nhiéu tir bén ngoai xam nhap vao. Cé ba loai mang bao che co ban doé 1a: xoan
oc, bén, va bang kim loai.

C6 séu ly do khi lya chon mang bao che:
e Murc do bao phu (coverage).
e D06 mém déo (Flexibility).
e DO bén khi phai uén nan nhiéu lan (Flex life).
e Tam tan s6 hoat dong (Frequency range).
e Nhiéu dién ma sat (Triboelectric noise).

e Xuyén kénh gifra cac d6i day (Multipair crosstalk).
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

Co ba cach bao che co ban trong sgi cap d6 la: phan doi (a), theo 16p (b), va theo chum (c).

Hinh 2.3: cac dang sap xép mang bao che

2.1.1.5  Nhitng quy lujt xép dit b6 diy rubt cdp

Mot van dé rat quan trong 1a cu tric cua 13i cap, cac doi ddy trong soi cap phai duoc sip
dat sao cho lam nho tiét dién soi cap, dé dang nhéan biét, han ché dén muc thép nhét anh hudng
cua truong dién tur cuia dong dién tin hiéu gitra mach day nay véi mach day khac, tir d6 gidm nho
duoc xuyén nhiéu.

Dé sap xép co qui luat, nguoi ta thuc hién nhom day. Co bon cach nhém day co ban
(hinh2.4) 1a: nhém xoén d6i (a), nhém xo0én hinh sao (b), nhém xoan ddi kép (c), va nhém xoan
sao kép (d).

(e
®

2 )

Hinh 2.4: Mit cit cua cac kiéu xodn ddy co ban trong cap

Khi nhém déy nhu vay thi duong kinh ciia cic nhém xodn dugc tinh nhu sau:

Puong kinh day din ké ca chét cach dién

-0 Fonil [mm] 2.1)
719
Voi:  do duong kinh day kim loai [mm]
7o ty trong cuia vat liéu 1am day dan
iz ty trong cua vat liéu cach dién
d, trong luong ciia day dan kim loai trén don vi d6 dai
g, trong lugng cua chét cach dién trén don vi do dai
DPudng kinh nhom xoén doi
Ta co:
Dgsi= d; + bd, ma bd = x nén: - I -
_ dys~qa
Dasi™ i +x 21 Dyaj
Tac():d12=2x2,suyra:x=d1/\/§ P e J
d_1_

Suy ra: Ddéi: d1 + dl/\/i :1,71 d1
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

Puong kinh nhém xo0an sao 4 soi

Pudng kinh nhém xodn d6i kép

Ta co:
Ddéi kép — 1,71 Dd@i:1,71.( 1,71 d]) = 2,92 d]

Puong kinh nhém xoan sao kép

Ta co6:
Dsao kép— 2741Dd6i: 1,71 (2,41d1) = 4,12 d1

Trén day chi méi dé cap dén két cau cia nhom day co ban. Ta con phai xem xét sy sap xEp
cac nhoém day co ban ay trong bo day rudt cap. Co6 bon loai sap x€p cac nhom day co ban sau day:

Ddng nhat theo chum: Cac nhom ddy co ban xoin chung mot dang theo ting chum, chiang han tat

ca xodn doi, hodc tit ca xodn hinh sao dé thanh timg chum. Trong mdi chum bao gom tir 50 dén
100 nhém co ban, mdi nhom trong chum dwoc xoén theo budc xodn khac nhau. Loai sip xép nay
thuong dung cho cap c6 dung lugng 1on.

Ddng nhét theo 16p: Cac nhom day co ban xoan chung mot dang theo ting 16p, chang han tat ca

xoan doi, hodc tat ca xoan hinh sao dé thanh timg 16p. Loai sap xép nay co qui luat hon. Tuy vao
dung lugng cip ma né bao gdm 16p trung tdm va nhiéu 16p & phia ngoai. Cang ra ngoai sé6 nhém
trong 16p cang 16n. Hai 16p sat nhau dugc xoan ngugc chiéu nhau.

Hon hop theo chum: Cac nhom day co ban vira c6 loai xodn doéi vira cé loai xoan sao, dugc xoan

v&i nhau thanh tiing chum.

Hon hop theo 16p: Cac nhom day co ban vira ¢6 loai xoan doi vira c¢6 loai xodn sao, dugc xoan véi

nhau theo 16p.
2.1.2 Xoén déy trong cap dong
2.1.2.1  Doi diy xodn nguyén ban

Vao nam 1877, Alexander Bell ndi dién thoai qua duong day sat don va lay dat lam duong
vé cia mach dién. Phuong phép nay truyén dan rat kém khi khi hau kho kéo dai.

Sau d6 van dé nay duoc giai quyét bang cach sir dung doi ddy tran cing song song cach
nhau vai cm. Phuong phap ndy cung cip dudng trg vé cua tin hiéu dién tin cdy hon. Tuy nhién,
khi d6 ong phat hién ra hién twong xuyén am, va ciing biét dugc rang xuyén am co thé giam theo
chu ky bang cach thay d6i vi tri bén phai va bén trai cta day dan.

Bell di phat minh ra d6i diy xoan véi nhau. Véi budc xoan vira dii, nang luong dién tir
truong trén mdi phan nho cua day bi triét tiéu boi ning lugng bao quanh phan nho cua day tiép
theo.
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

Khi thiét ké cap vién thong, ngudi ta tranh chon soi cap c6 hai déi c6 budc xoén bing nhau
trong nhom 25 d6i cap. Viéc xodn diy nay cai thién ddng ké sy mét can bang dién dung va hi¢u
{mg dién tir truong, 1am t6i thiéu nhidu va xuyén kénh c6 hai. Didu nay doi hoi nguoi thiét ké cap
phai quan tdm dic biét dén viéc xodn cta cac doi ddy.

2122  HEséxodn

Sau khi xoan, d¢ dai thyc t€ cua sgi day 16n hon khi chua xoan. Vi thé ma cac tham so dién
khi cia mach day c6 su thay doi. D¢ tinh toan cac tham s6 sau nay cho chinh x4c, ta can xac dinh
hé s xoan. Hé so xoan ciling nodi 1€n d6 dai thyc ciia mach da tang 1én bao nhiéu lan so vai do dai
cua cép.

Dé xéc dinh hé s6 xoan, ta gid thiét, c6 mdt sgi day quan theo truc quan, tryc nay c6 duong
kinh D;.

Ta dung hai mat phang cat, cat vuong goc vdi truc quan tai hai diem khoi dau va ket thic
ctia mot budc xoan. Ket qua 1a & tiét dién cat doi voi truc xoan 1a hinh tron, do6i voi day quan 1a
hinh elip.

Sau d6 dung mot mat phang cat khac bo doc truc quan (mat phing nay vuéng goéc vdi hai
mat phang trudc), va trai mat cat ndy trén mat phang, ta cé hinh v€ sau:

b
Trong do: /‘ K
I
L la do dai day quén ctia mot budc xodn. ; /// : I
H  lado dai bude xodn. /2L
D, dudng kinh tryc xoan. £ l l
. in 1A £ R . z SR L O I
a la {goc h?p gluaq day guan trong mot’buoc xo0an vo1 mat o, ]
phang cat tai diém ket thiic budc xoan. - >
Tur hinh vé€ ta co:
. d, H
sing=—= (2.2)
b +x'(D+d)
H’+2(D,+d,)
Suy ra: b=d, 5
H
N (e S VR )) O
bat: K = VE va goi 1a hé s6 xoan. 2.3)

Nhu vay dudng kinh 16n cta tiét dién day dan (hinh elip) 1a b=Kd,, con d6 dai thuc t& day dan
quin trong budc xodn 1a: b5 = \/H 2+ 7[2(D, + d,)z = KH 2.4)

Neéu mot nhom hai day xoan v6i nhau thi truc xoan cia noé c¢é thé hinh dung nhu mét nét manh dén

, L
muc duong kinh cuia né khong dang ke, va lac d6: K = F& = 1,01+ 1,07

2.1.2.3  Budccén bing
Trong mot bé diy co nhiéu mach nén nhiéu d6i diy co budc xodn tring nhau, ma budc
xo4n tring nhau thi két qua chdng xuyén nhiéu giita chung khong con tic dung. Cho nén trén thuc
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

te: cir hai mach gan nhau, xoén theo budc xoan nao do, chang han nhém mdt xoan theo budc xoan
h;, nhém hai xoan theo budc xoan h,. Néu cac budc xoan do thoa man dieu kién:
_ h.h, h,+h,

o5 x=—5 (2.5)

Ls

. . . 1 )
Trong do: D 1a udc s6 chung 16n nhat cua hy, hy, x 1a mét s6 nguyén le, va L = g =A.Voi 1la
budc séng tin hiéu c6 tan s cao nhat. Nhu vay s& dam bao cho hai mach sat nhau anh huéng qua
lai 14 it nhat, hay noi xodn day nhu vy c6 hiéu qua nhat.
bo dai Lg duoc goi 1a doan can brflng.

Ta xét mot vi du sau day:

[t 10— ot — A0 — o — AL — -l — 10— — 40—

ol— 50— Lt B0 — Lo B — o Lt— 50—

Mo

¥

Lg

Tt hinh v&, ta ¢6 mach mdt c6 budc xodn h;= 40mm, mach hai c6 budc xoin h,= 50mm.
. . . 40.50
Do d6 udc so chung 1én nhat cta 40 va 50 1a D=10. Vay d¢ dai doan can bang Lg = 0 =200

40+50

va x= =9 la s6 nguyén l¢; xoan nhu thé 1a tot.

2.1.3 Céc tham sb truyén din ctia mach day cép
2.1.3.1  Sodo tirong dirong ciia mach diy cdp

Chét lugng truyén dan trén mach day cap thong tin va dic tinh dién khi caa n6 dic trung boi
cac tham sb : dién tro (R), d6 tu cam (L), dién dung giita hai day (C), va dién dan cach dién giita
hai day (G).

Cac tham s6 nay khong phu thudc vao dién ap va dong dién, ma chi dugc xac dinh thong
qua keét cau mach, vét li€u ché tao va tan so cua dong di€n ma thoi.

V& ¥ nghia vat 1y, cac tham s mach day cap tuong tu nhu cac tham sé ciia mot mach dao
ddng dugc hinh thanh boi cac phan te R, G va L,C.

Chi khéac & chd 1a cac tham s6 ciia mach dao dong thi tap trung. Con ¢ mach ddy cap cac
tham sO R, L, C, G phan bd trén moi diém cta mach. Hinh v& sau day 1a so dd twong duong cua
mach day cap bao gdm cac tham sb trén.

R/ L4 R4 LA

R4 L4 R4 L
Hinh 2.5 : So d6 tuong dwong cua mach day cap
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

Pay 1a so d6 twong duong ciia mot doan ngén mach day cép, va trén doan 4y ta gia thiét su
phan bd cac dai lugng R, L, C, G 1a déu dan. Trong d6 cac tham s R va L phan bd lién tuc theo
chiéu doc ctia mach va hinh thanh tong tré khang:

Z=R+joL
Con cac tham s6 G va C hinh thanh tong dan nap ngang:
Y=G+joC

Khi truyén tin hiéu trén mach day, do co su ton tai cua trd khang doc va dan nap ngang ma
dién ap cling nhu dong dién giam dan tr dau mach dién dén cuoi mach. Do dd, cong suat cua tin
hiéu & cuoi duong day nhé hon cong suat dau ra ctia may phat.

Trong bon tham sb R, L, C, G thi phan tir gy ra tiéu hao ning lugng tin hiéu chinh 1a R va
G, nhiing phﬁn tr con lai dugce dac trung bdi kho dién va kho tir, né tich tu nang luong dién tir va
sau d6 lai tra vé ngudn, cho nén L va C thudng dugc coi 1a phan tir tich phong ning luong.

R dic trung cho su tiéu hao ning luong trong day dan va nhitng kim loai ké can.

G dac trung cho sy tiéu hao ning lugng trong chét dién moi.

Bdn tham s6 trén ddy co thé coi nd dic trung day du vé ban chit ctia mot mach day.
2.1.3.2  Mach diy dong nhit va khong déng nhat

N6i chung vé khai niém mach day déng nhat va khong dong nhét c6 mot vi tri dac biét khi
ta nghién clru sy truyén dan tin hiéu dién trén mot mach day.

Khai niém vé sy dong nhat c6 nghia hep 1a sy phan bd cac tham so6 déu dan trén moi diém
cua mach. Ngoai ra con hiéu khai ni€ém d6 la diéu kién ket cau cia bo day rudt, nghia la moi sg¢i
day 16i c6 cung chung mét dieu kién dién khi nhu nhau hay khong.

Khai niém dong nhat con c6 mot dinh nghia khéac 14 : mot mach day dong nhit khi tré khang
ctia ngudn bang tré khang song ctia mach va bang tro khang tai.

Nguoc lai voi nhimng khai niém d6 1a mach day khong dong nhét.
2.13.3  Coso ciia phirong trinh mach diy dong nhat

Ta héy nghién ctru mot mach cap dong nhét thong qua cac tham sé R, L, C, G ctia no.

Tré khang nguon 1a Z,, tré khang tai 1a Z;, dién ap va dong dién ¢ dau mach la U va Iy, dién
ap va dong dién ¢ cuoi mach 1a U va Iy.

Tir hinh vé& ta ldy mot doan mach vé cing ngan 1a dx. Cach diém dau ciia mach 1a x. Dong
dién truyén qua phan tir mach dx 1a I va dién ap trén hai day din d6 1a U. Tir d6 sut ap trén doan
dx la:
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

v I (R+jwlL) (2.6)
dx
Dong hao hut trén doan dx la:
A U(G+ joC) 2.7)
dx
Giai phuong trinh (2.6) theo I rdi thay gié tri I tim dwoc vao phuong trinh (2.7), ta ¢6:
BY I @ o) )
A’ dx |o (2.8)
e |
Thay gia tri ciia dx tir (2.7) vao phuong trinh (2.8) ta co:
U _ U(R+ joL)G+ joC) (2.9)
dx’
Pit: 7 = (R+ joL)G+ joC)
2
Vay: ‘(’; XZU =y*U (2.10)

Giai phuong trinh vi phan cap hai (2.10), ta s& duoc nghiém ciia n6 c¢6 dang tong quat la:

U= Aé" + Be" (2.11)
Léy dao ham hai vé theo x, ta c6:
dUu
— = Ayd” — Bye™”
dx (2.12)

—y(4¢" - Be™)
Thay (2.12) vao phuong trinh (2.6), ta nhan dugc:
— I(R+ joL)= y/(Ae” - Be”)

7 R+ja)L: R+ joL 2.13)
. 14 G+ joC

12, =—Aé" + Be™ (2.14)

Hoac ky hiéu:

thi:

Dén day ta c6 hai phuong trinh v&i hai 4n s6 —A va B nhu sau:

U= A" + Be”

(2.15)
IZ,=—Aé" + B

DPé tim A va B ta loi dung gia tri dong va ap & dau mach (khi x=0) 1a I, va Uy, tir d6 phuong
trinh (2.15) duogc viét:

U,=A+B

(2.16)
1,Z,=—A+B
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

— Uo _]OZB - B= UOIOZB

Suy ra: A ; 2.17
y 5 5 2.17)
Thay (2.17) vao (2.15) ta co:
U= Uo — IOZB & + Uo + [OZB e
J =— Uo _IOZB &F + Uo + [OZB e
2 2
Thuec hién bién d6i hai phuong trinh trén véi cha ¥ rang:
V23 — VX
X )X
Ta s€ nhan dugc dién ap Uy va I, tai mot diém bat ky x nao d6 cuia mach:
U,=U,chyx— I,Z shyx
U, 2.18
1, = I,chyx——" shyx (2.18)
ZB
& cudi mach tire 1a khi x=1 thi:
U, =U,chyl - I,Z,shyl
U, 2.19
1, = I,chyl ——> shyl @19)
ZB
Giai phuong trinh (2.19) theo Uy va Iy, ta lai co:
U, =U,chyl + I, Zyshyl
(2.20)

U,
I, = Lehyl - 71 shyl

B
Céc phuong trinh (2.18), (2.19), (2.20) cho ta quan hé gitra dong va ap v&i cac tham sé R,L,
C, G hoac voi yva Zg. Qua do, cho phép xac dinh dugc dién ap va dong dién tai diém bét ky cta
mach, tuy thudc vao dién ap va dong dién & d4u cta mach do.
Céc phuong trinh d6 dung véi truong hop tro khang clia ngudn va tai 1a bt ky (Zo va Z)).
Khi c6 su phéi hop tlre 1a khi Zy=Z,=Zg va Uy/1y=U,/1,=Zg, thi cac phuong trinh (2.18),
(2.19), (2.20) c6 dang don gian nhu sau:
U.=U,e™ ~\
I =1e”™
U =Uc¢"'
ot > (2.21)
I,=1¢"
U =Uye”
1 =1Le™ _J
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

Tir (2.21) ta c6 thé suy ra dang hay ding hon ca 1a:
U, 1
—2&" va L (2.22)
i 1

Néu lai 4p dung cong thire P=UI thi tir (2.22), ta lai suy ra:

o e (2.23)
A

Nhu vdy khi xét mach ddy dong nhit ta da lan lugt nhan dwoc cac phwong trinh (2.18),
(2.19), (2.20) trong trudng hop tré khdng ngudn va tai 1a bat ky. Con cac phuong trinh (2.21),
(2.22), (2.23) 1a trudng hop tré khang ngudn bang tré khang song va bang tro khang tai.

Ddng thoi ching ta ciing rat ra mot két luan 1a: tir cac phuong trinh dén ra chiing t6 rang sy
truyén dan ning luong trén duong day thi dong va ap tai diém bét ky trén mach do hai tham s
chu yéu Zy vaZg quyét dinh, ma hai tham sb nay lai phu thudc vao cac tham sOR, L, C, G. Hay
noéi cach khac chung phu thudc vao cac tham s6R, L, C,G.

2.1.34  Nhimng hign twrong higu vmg khi truyén dong dién cao tin "

Hién tugng hi€u ong mat ngoai: Dbi véi mot

day dan doc lap, khi truyén dong dién & tan sb I+lom
cao thi mat do dong dién ngay cang don ra phia M
mit ngoai (day dan hinh try) trong khi d6 & tim

day dan mat do rat nho. Tén sb cang cao thi mat

do dong dién & tim day dan hau nhu khong c6.

Hién tuwong nhu vay goi la hién tugng hiéu ing

mat ngoai.
|

Dé 1y giai hién twong nay, ta xét day dan nhu hinh trén. I 1a dong chay trong day dan. Dudi
tac dung cia tir truong H, phat sinh cac dong xody. O phia truc cua day din, dong xody ngugc
chiéu voi dong dan1,con & phia mat ngoai thi chiing cung chiéu. Do d6, mat do dong dién I duoc
phan bd tap trung ra phia ngoai, con ¢ tdm day dan thi mat d6 dong nho. Khi tan sb cang cao, thi
hién tuong nay xdy ra cang manh, Kkét qua la tiét dién dan dién hiru hiéu cua day dan xem nhu bj
giam di.

Hién twong higu tmg 14n c4n: Xét hai day dan hinh try song song gan nhau, cting truyén dong dién
cao tan thi mat d6 dong dién lai phan b tip trung vé phia hai ddy dan gan nhau, ¢ phia hai day
dan xa nhau thi mat d6 dong dién nho.

Dé xét hién tugng vat 1y cua hiéu ing 1an can
ta xudt phat tir hinh bén. Khi dong dién chay
trén hai ddy dan c6 chiéu nhu hinh v&, tir
truong H do dong trén day a gay ra, da tao
nhimg dong xo0dy Iyy trén day b. O phia gan
day dan a, dong xody Iy, cing chiéu véi
dong chay 1, & phia xa chiing c6 chidu nguoc
nhau. Két qua 1a ¢ phia gan day a, dong dién
la I+lm, ¢ phia xa ddy a dong dién 14 I-Iyp,.
Do d6, mat d6 dong khi c¢6 hiéu rng 1an cén
da tap trung vé phia hai day dan gan nhau.
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

Khi hai ddy dan c6 dong dién ngugc chiéu va cing chiéu thi qua hiéu ing l4n can ta c6 thé
biéu dién su phan b mat 6 dong dién trén timg diy dan nhu mo ta trong hinh sau:

Hién tuong hiéu vmg kim loai: Trén soi ddy dan truyén dua dong dién cao tan, thi chung quanh
day dan 4y c6 mot truong bién ddi. Trong pham vi khong gian nhit dinh xung quanh né, néu ta
dat nhiing vét dan, thi 1ap tirc trén cac vat dan dat vao s& co nhiing dong dién xoay xuét hién do
tuong tac cua dudng suc tir. Nhitng dong dién xody 4y tiéu tan di dudi dang nhiét.

2135 Diéntro

pG’(Kf)(Ci’jz

R=2R x 1+ F(Kr)+ ~| [Q/Km]
1- H(Kr)(d‘)j
a
Trong do :
do=2r duong kinh day dan [mm]
a khoang cach giita hai day trong mot mach [mm]
X hé sb xoén (1,01+1,07)
p tiéu hao phu thém do xodn day. Khi xodn doi p=1 ; sao p=5 ; d6i kép p=2
Ry  dién tro cua day dan ddi véi dong mot chidu
Trong tinh toan nguoi ta thuong ap dung cong thue:
Ry = ,01 (€]
S
Trong do:
p dién tro suat [Q.mm?*/m]. O nhiét d6 20°C, véi day dong: p=0,01754; ddi véi day
nhom : p=0,0291.
1 d6 dai day dan [m]
S tiét dién day dan [mm?]

, . d,’
Doi voi day dan hinh tru thi S'= d 4° ; do 1a duong kinh day kim loai [mm]

8000

2
7.d,

Déi voi mach hai day thi cong thirc tinh dién tré mot chiéu la: R = p

[Q/Km]

Sau khi xoan day thi dién tré mot chi€u dugce nhan véi hé s6 xoan x.

R =p 8032 x [Q/Km]; x = (1,01+1,07)

7.d,
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

O nhiét do khac 20°C:
R = Ry [l +a(t—20)] [Q/Km]
R; l1a dién tré & nhiét d6 do
Ry la dién tro ¢ 20°C
o 1a hé sb nhiét dién tré véi day déng 0=0,004; v&i nhom 0=0,0037; v&i sét
a=0,0046.

2136 P9 tucim

Cong thuc tinh d6 tw cam cua mot mach day cap ddi ximg:

36

a-r -
L=[4ln +,uQ(Kr)]lO ‘[H/ K]
r
Trong do:
a khoang cach giira hai day trong mgt mach [mm]
do=2r duong kinh day dan [mm]
u hé s6 tir thim
Tri s6 cd cdc ham F(Kr), G(Kr), HKr), Q(KD),
Kr F(Kr) G(Kr) H(Kr) Q(Kr)
0 0 0 0,0417 1,0
kr’
0.1 0 3 0,0417 1,0
k1‘4
0,2 0 7 0,0417 1,0
4
0,3 0 % 0,0417 1,0
4
0.4 0 g 0,0417 1,0
64
0,5 0,000326 0,00975 0,042 0,9998
0,6 0,001 0,00202 0,044 0,9998
0,7 0,001 0,00373 0,045 0,999
0,8 0,002 0,00632 0,046 0,999
0,9 0,003 0,01006 0,049 0,998
1 0,005 0,01519 0,053 0,997
1,1 0,008 0,0220 0,058 0,996
1,2 0,011 0,0306 0,064 0,996
1,3 0,015 0,0413 0,072 0,993
1,4 0,020 0,0541 0,080 0,990
1,5 0,020 0,0619 0,092 0,937
1,6 0,033 0,0863 0,106 0,9983
1,7 0,042 0,1055 0,122 0,979
1,8 0,052 0,1262 0,137 0,974
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

1,9 0,064 0,1489 0,154 0,968
2 0,078 0,1724 0,169 0,961
2,1 0,099 0,1967 0,187 0,953
2,2 0,111 0,2214 0,205 0,945
2,3 0,131 0,2462 0,224 0,935
2,4 0,152 0,2708 0,242 0,925
2,5 0,175 0,2949 0,263 0,913
2,6 0,201 0,3184 0,280 0,901
2,7 0,228 0,3412 0,248 0,888
2,8 0,256 0,3632 0,316 0,874
2,9 0,286 0,3844 0,333 0,860
3 0,318 0,4049 0,348 0,845
32 0,385 0,4439 0,367 0,814
34 0,456 0,4807 0,400 0,782
3,6 0,529 0,5160 0,420 0,743
3,8 0,603 0,5503 0,440 0,717
4 0,678 0,5842 0,460 0,702
4,2 0,752 0,6179 0,474 0,657
4.4 0,826 0,6517 0,490 0,629
4,6 0,899 0,6858 0,505 0,603
4,8 0,991 0,7203 0,516 0,579
5 1,043 0,7550 0,530 0,556
52 1,114 0.7902 0,540 0,535
54 1,184 0,8255 0,550 0,516
5,6 1,258 0,8609 0,558 0,498
5,8 1,324 0,8962 0,566 0,456
6 1,394 0,9316 0,575 0,451
6,2 1,463 0,9671 0,582 0,436
6,4 1,533 1,0030 0,590 0,412
6,8 1,673 1,0730 0,602 0,406
7 1,743 1,1090 0,608 0,397
7,4 1,844 1,1180 0,620 0,360
7,8 2,024 1,251 0,630 0,360
8 2,094 1,287 0,634 0,351
9 2,446 1,464 0,655 0,313
10 2,799 1,641 0,670 0,282
11 3,151 1,818 0,682 0,256
12 3,504 1,995 0.690 0,235

2.1.3.7  Diéndung

bi¢n dung cua mach cép tuwong tu nhu dién dung cua mét tu dién. O mach day céap thi hai
bang tu chinh 1a hai nira dién tich bé mit caa hai day dan hinh try ¢ phia gén nhau, con dién moi
1a chat cach dién day dan hodc khong khi.

Dién dung duoc xac dinh boi ty s6 gitta dién tich trén dién ap gitra hai day.

Cong thuc tinh dién dung nhu sau:

C=x————[F/Kn]

361‘1[3_ rsvj
r

Trong do:
37
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

X hé sb xodn (1,01+1,07)

a khoang cach giita hai day trong mot mach [mm]

dg=2r dudng kinh day dan [mm]

g: hé s6 dién moi teong duong cua chét cach dién

v 13 hé s6 hiéu chinh dic trung cho hi¢u ing lan cén.
Cong thirc dé tinh hé sb hiéu chinh y ung voi x04n nhom d6i, xodn nhom sao (cé
mang bao che va khéng mang bao che) va xoan do6i kép nhu sau:

(ddéi +d - d0)2 —a’

Vi (ddzii +d, - d, )2 +a’

(d,,+d,~d,) -a’

sa0

WSZIU =
(dsao + d] - d0)2 + 32
v = d’ —a’
dsao da 2 t2 2
(0a65dd61'kep +d, - d, )2 -a’
Y doikep =
WD 0,65 40+ , — dy f + 41
Trong do:
do duong kinh day dan [mm]
d duong kinh day dan ké ca chit cach dién [mm)]
ds duong kinh mang che chan [mm]
a khoang cach gifra hai day trong mot mach [mm]

2.1.3.8  Dién din cich dién
Dién dan cach dién 1a mot dai lugng dac trung cho muc d¢ tiéu hao nang luong tin higu
trong moi truong chét cach dién.
bé xét dién dan cach dién, ta hay xem mét mach gém hai day dan nhu mot tu dién. Két qua
xem xét, ta cd cong thic tinh dién dan cach dién nhu sau:
G=G,+ G, |cimen/ Km
Trong do:

1 .« A 4 y e A - Y .« A 5 y .« A A « A

G, = — :dién dan cich dién mot chiéu (Req: dién tré cach dién mot chicu)
cd

G, = Ctgé : dién dan cach dién xoay chiéu véi tgd 1a hé sb tiéu hao dién moi.

2.1.3.9  Tro khdng dic tinh

Tré khang dic tinh dugce xac dinh nhu tré khang dau vao dbi voi duong truyén dan tin hiéu
tuong tu dang chudn ¢6 cu ly v6 han. Tr¢é khang déac tinh dugc hinh thanh tir dién dung, d6 tu
cam, va dién trd. Mdi soi cap déu ¢ tro khang dac tinh cua no, gia tri cta tré khang dac tinh duoc
xéc dinh boi kich thudc hinh hoc va hang sb dién méi cia day dan.

Cac loai cap truyén dan duge ché tao dé dat duoc troy khang dac tinh khong ddi theo d6 dai
cua céap. Vidu, néu soi cap c6 do dai 30 m co tro khang déc tinh 14 100 Q thi n6 van 1a 100 Q khi
d6 dai ciia no ting 1én gap d6i, gip ba 1dn tmg voi mot tan s tin hiéu truyén.
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

Viéc phdi hop tré khang trd nén rit quan trong khi ¢ tan sé cao.

Véi cap UTP, ScTP c6 tré khang dic tinh 100 Q £15% o tan sé 1 MHz hodc cao hon. Véi
cap STP, STP-A c6 tré khang dic tinh 150 Q +10% & tan s6 3 MHz+300 MHz.

2.1.3.10 Suy gidm tin hiéu

Suy giam tin hiéu cua dudng day 1a su khac nhau vé ty 1é ciia cong suét ngd vao va ngd ra.
Ty 1¢ nay dugc biéu dién bang gi tri decibels (dB). Tuy nhién, suy giam tin hi¢u ctia duong day
1a trudng hop dic biét va chi ap dung khi co sy phdi hop tré khéng giira tré khang tai va tré khang
ngudn véi tré khang dic tinh cia doi day. Doi véi tat ca cac dau cudi khac, cac phép do ludng vé
suy hao dugc tham chiéu nhu 14 suy hao chén vao va s& 16n hon gia tri suy giam tin higu dugc cho
trén duong truyén dan.

2.1.3.11  Suy hao dji hay suy hao phén hoi

Khi ma tré khang tai khong phdi hop véi tré khang dic tinh thi o mot phan nang lugng tin
hiéu bi phan hdi vé ngudn. Suy hao niy gop phan vao suy hao chén cia duong truyén dan.

Toan bg ning lugng phan hoi lién quan dén cap d6 mat phdi hop giita tai va duong truyén
dan. Phbi hop cang tot ning luong phan hdi cang bé. Cang it ning lwong phan hdi thi ning lugng
tin hiéu truyén dén tai cang I6n.

Trong hé thdng cap, cac diém két nbi khong phdi hop tré khang tdt ciing gy ra suy hao
phan hoi. Vi du: cac dau ndi, cac két cudi duong day.

2.1.3.12 Tbc df truyén dén s6

Pon vi co ban cua tin tire s 1a bit (cach goi tat cua sd nhi phan). N6 dugc dung dé biéu dién
hai trang thai (vi du: ¢6 hoac khong cé dong dién, ...). Mot vai bit nhu vay nhoém theo ludt ma cho
trude dé tao ra mot character.

Tbc d6 bit 1a sd lwong bit tin truyén di trong mot gidy. Vi duy, trong mot gidy truyén dugc
1000 bit, ta goi dudng truyén co toc dd 1000 bps (bits per second).

Téc d6 baud 14 sb lugng mau tin truyén di trong mot gidy. Vi du: 250 Bd (baud) 1a trong
mot gidy truyén di duogc 250 mau tin.

C6 16 mau tin khac nhau duoc str dung. Mbi mau dai dién 4 bit tin, trong mot gidy co 1000
bit tin dwoc truyén di nhung chi ¢6 250 mau tin dugc truyén. Khi d6 ta goi duong truyén do co toc
do bit 12 1000 bps hoic toc d6 baud 1a 250 baud.

Baud khong dugc nham 1an véi bits per second (hodc bytes per second, ...). Mdi mau truyén
di ¢6 thé c6 mot hodc nhiéu bit tin tirc (vi du: 8 bits trong diéu ché 256-QAM). Khi ma mot mau
truyén di chi c6 mot bit thi lac d6 tbc do baud bang toc do bit.
2.1.3.13 Xuyén kénh

Hién tugng tin hi¢u truyén trén mdt mach day nay tao ra mot hi€u trng khong mong muén
trén mot mach day khac, hodc sy chuyén doi tin hiéu tr mach day nay sang mach day khéac duoc
goi 1a xuyén kénh. Sy chuyén doi nay c6 thé xay ra gitra cac doi day ké can nhau trong mot soi
cap. Hién tuong xuyén kénh s& giam di khi cac doi day dugc xodn, c6 sy xép dit cap, co 16p bao
v&, va tinh chat cach ly ciia cac doi ddy trong qui trinh ché tao cap. Hién tugng xuyén kénh sé ting
1én khi tang tan sb cua tin hiéu truyén, nhung khong ty 18 véi nhau.
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Chirong 2: Cép va ky thugt lip dit cdp thong tin

C6 hai loai xuyén kénh trong cac hé thong cap kim loai. Xuyén kénh déu gan (NEXT-Near
End Crosstalk) la mtrc tin hiéu cua d6i day gay xuyén kénh so sanh vai tin hi€u trén doi day bi
xuyén kénh & ciing mot phia dau gan. Trong khi xuyén kénh dau xa (FEXT-Far End Crosstalk) 1a
murc tin hiéu tai diu gan cua do6i ddy gy xuyén kénh so sanh vdi tin hiéu truyén dén doi day bi
xuyén kénh ¢ dau xa.

Example of Near End Crosstalk (NEXT) Example of Far End Crosstalk (FEXT)
J:/ 'ﬁl:lh-l.rm:l. Mesar End ‘/_/‘ \l’lﬂrul.rl.lulu-d. Mear Erd

Calsla e

: -
R\ 'ljl:il.trl!ul.lhd Madr Emd ‘;‘\-UIDIEIIH.IM, Mear Emd

e

2.1.4 Phan loai cap
2.14.1  Cdp UTP (Unshielded Twisted Pair)

Cép UTP duoc dung dé truyén tin hidu thoai va dir li¢u, phd bién trong mang may tinh, hé
thong dién thoai. Cap UTP thuong duoc goi 1a cap Ethernet va c6 cac dic tinh sau déy:

e Bao gdm nhiéu doi diy xoan c6 trong sgi cap.

e Thong thuong chap nhan tir 2 dén 1800 dbi.

e Khong can c6 16p bao vé cho dén 600 doi va co 16p bao biang thép-nhom khi dat dén 1800
doi.

e Bao vé nhidu dién bang cich xoén day.

e (o tré khang dac tinh 100 Q.

e Khuyén nghi ¢ day tir 22 AWG+24 AWG.

e Day dac rudt.
UTP

UTP

—— conductor
insulation
= pair
sheath

C6 thé noi cap UTP ¢6 cac vu diém sau day:
e (6 kich thudc nhd, mém déo d& dang cho di cap theo cac bo tudng.
e Do kich thudc nho, n6 khong dé chiém déy trong dng.
e Gia cap UTP thap hon so v6i tat ca cac loai cap LAN khéc.
Tuy vy n6 ciing c6 nhuge diém 1a d& bj anh hudng cia nhidu so v6i nhiéu loai cap khac.

Chuin ANSI/TIA/EIA-568-A xdy dung mot sb loai cap UTP c6 dic trung truyén dan nhu
sau:
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

e Cap UTP loai 3 (Category 3-UTP cables) va phan ctng lién két c6 thé truyén tin hiéu dat
dén tan s6 16 MHz.

e Cap UTP loai 4 (Category 4-UTP cables) va phan ctng lién két c6 thé truyén tin hiéu dat
dén tan s6 20 MHz.

e Cap UTP loai 5 (Category 5-UTP cables) va phan ctng lién két c6 thé truyén tin hiéu dat
dén tan s6 100 MHz.
Céap UTP loai 1 va 2 (Category 1 and Category 2) khong dugc cong nhan cho lap dit trong
cac dich vu méi. Chiing c6 thé chi ding cho cac timg dung thoai.
Céap UTP loai 3 1a cép bé nhat ma ANSI/TIA/EIA-568-A d& nghi lp dat trong cac dich vu
moi.
V6i cap ddng UTP loai 5:
e Duoc dé nghi la lva chon thir hai trong lap dit cap ra (area outlet) (ANSI/TIA/EIA-568-A
thira nhan lya chon thir nhét 1a cap UTP loai 3).

e S&hd trg 10BASE-T Ethernet, l00BASE-T Fast Ethernet, 1000BASE-T Gigabit Ethernet,
ATM 155 Mbps, TP-PMD 100 Mbps, va cac cu hinh LAN khéc.

e (6 thé hd tro biang thong dén 100 MHz.
Categories of Unshielded Twisted Pair

(céc loai cap UTP)
Type Use
Category 1 Voice Only (Telephone Wire)
Category 2 Data to 4 Mbps (LocalTalk)
Category 3 Data to 10 Mbps (Ethernet)
Category 4 Data to 20 Mbps (16 Mbps Token Ring)
Category 5 Data to 100 Mbps (Fast Ethernet)

Khi lip dat cap xoan do6i can cha ¥ phan biét rd rang cac doi day, cac soi ddy trong soi cap.
Céc mi mau cap gitip ngudi lap dat nhan biét mot cach nhanh chéng cac doi day trong sgi cap.
Nguoi lap dit ciing phai phan biét giira hai sgi trong mot doi. Trong dién thoai, mdi doi day co sgi
tip va sgi ring hodc day duong va day am theo thir ty.

Cum tir tip va ring dd duoc dua ra trude day trong hé théng dién thoai, trong truong hop
mot dién thoai vién thuc hién mot két ndi vat 1y cho cudc goi bang day ndi lip di lp lai nhiéu lan.

Céap UTP duogc dung lam két ndi tam (UTP patch cable/cord), cé su két ndi lap di lap lai
nhiéu 14n can ¢ ciu triic diy bén dé mém déo. Cac dau ndi ciing phai duoc thiét ké danh riéng
cho loai cap nay dé tranh lam hong day va két ndi sai.
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Chirong 2: Cép va ky thugt lip dit cdp thong tin

Mot loai khac cia UTP 1a cap di dudi tham. Céap di dudi tham khong phai 1a sy lya chon
dau tién. N6 khong dugc khuyén khich ding boi 18:

e Dé bj hong.
e Bi han ché d¢ linh dong khi di chuyén, thém vao, va thay doi.
Néu phai sir dung céap di dudi tham, ngudi lip dit can tranh:

e (Céac noi c6 mat do st dung cao.

Céc vat dung trong van phong nang dat bén trén.
e Cap ngudn di dudi tham.
Cép ¢6 nhiéu d6i day (16n hon 4 d6i) thuong duge dung lip dit & backbone.

Cép UTP loai 6 va 7 (Category 6 and Category 7 cable) khong dugc Uy ban tiéu chuan chap
nhéan. Ching c6 déc tinh cia cac nhom lam viéc TIA dé dat duoc:

e Category 6 s& hd trg cc bing théng dat dén 200 MHz.
e Category 7 s& hd trg cac bang thong dat dén 600 MHz.
2.14.2  Cdp ScTP (Screened Twisted Pair)

Cép ScTP c¢6 gia thanh dat hon cap UTP. Cap ScTP cho kha ning mién dich cao ddi véi sy
giao thoa tin hiéu va dugc dung trong cac khu vuc dé bi nhiéu va giao thoa.

Néu khong tinh dén 16p bao vé bang mylar®/aluminum dang 14 va ddy dan luu (drain wire)
thi cdu trac va trinh bay cta cap ScTP gidng nhu cap UTP. Lop bao vé mylar tiép nhan va truyén
dan cac tin hiéu tin s6 cao thong qua 16p bao cap (cable jacket). Day dan luu chay giita 16p mylar
va 16p bao bén ngoai (outer jacket) ding dé ndi dat 16p mylar.

Cap ScTP ¢ :
e Trod khang dac tinh 100 Q.
e Bbn dbi day dic rudt cd 22 AWG=24 AWG (thong thudng).
e Lp bao vé bang mylar®/aluminum bao quanh cac doi day.
e Day dan luu duoc ndi dat.
e (Cac ddc tinh dién ciing tuong ty nhu cap UTP loai 3, 4, 5.

Loai ScTP c¢6 man bao che (S/STP- Sreened Shielded Twisted Pair) con goi la Sreened
Fully shielded Twisted Pair (S/FTP) c¢6 hai 16p bao che riéng biét: 16p bao che cho mdi ddi cap
(gidng nhu cap STP) va 16p bao che bang kim loai bén ngoai bao boc ldy toan bd nhom bao che
clia cac doi day dong (gidng nhu cap (S/UTP). Loai cap niy bao vé rat tot sy giao thoa tin hidu tir
cac ngudn tin hiéu bén ngoai.

S/STP (Screened Shielded Twisted Pair)

S/FTP (Screened Fully shielded Twisted Pair)

— conductor
insulation
pair

— pairshield
cable shield
sheath

42

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

ScTP loai khong c6 man bao che (S/UTP-Sreened Unshielded Twisted Pair) con goi la cap
Fully shielded (or Foiled) Twisted Pair (FTP).

S/UTP - FTP (Sreened Unshielded Twisted Pair/Fully shielded (Foiled) Twisted Pair)

_— conductor
— insulation
= pair
shield
sheath

2.1.4.3 Cdp STP (Shielded Twisted Pair) STP

Céap STP dugc phat trién tai thoi diém
ma cap UTP khong con phu hop dé truyén
dit lidu tde do cao. Céap STP c6 man bao che
bang kim loai riéng biét cho mdi doi day
trong soi cap. Man bao che nay chdng lai
hién tuong giao thoa dién tir bén ngoai
(EMI-Electromagnetic Interference).

conductor
insulation
= pair

pair shield
sheath

>=\

Cép STP 150 Q hd trg truyén dan tin higu 1én dén 20 MHz. Véi yéu cau ting bang théng thi
cap STP ¢6 man bao che dic biét va cac dau ndi (STP-A) c6 thé hd tro truyén dan tin hiéu 1én dén
300 MHz.

Cap STP va STP-A thuong sir dung trong lap dat mang token ring. STP-A ¢ bing thong
cao nhét trong cac phuong tién truyén dan cap dong dugc ANSI/TIA/EIA-568-A phé chuan. N6
duogc dung hau hét cho cac tmg dung trong truong hop khong ding hon hai d6i day.

Cap STP-A ¢6 céac dic diém sau :
e Chi bao gdm hai dbi day.

e MOi ddi duoc bao boc bang mang bao che mylar/aluminium dang 14 dé giam thiéu hién
tuong giao thoa tin hiéu ¢ tan sd cao.

e Mang bao che dang bén bao boc toan bd hai doi day dé giam thiéu hién tuong giao thoa tin
hiéu & tan so thap.

e Day dan c6 kich thudc 22 AWG.

e Mang bao che nbi dat.

e (6 duy nhat md mau: cac doi green/red va black/orange.
2.1.5 Céc dau két ndi cép
2.1.5.1 D3iunéi UTP

8P8C (eight positions, eight conductors/contacts) 1a ddu cim hodc 15 cim (plug or jack) co
8 vi tri va 8 day/8 chdu. Pau cam hodc 16 cim 8P8C rat giéng v6i dau cam va 16 cim RJ45
(Register Jack). Tuy vay, khong thé so sanh mot cach hoan toan RJ45 véi cac dau ndi S8PSC.
RJ-45 khong sir dung hét 8 day ma ciing khong thé cim vira vin vao 8P8C vi RJ45 1a loai c6 chét
(keyed).
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

C6 ba loai ¢au cam va 16 cam dugc sir dung trong vién thong 1a:
e 4PAC - dau ndi 4 vi tri, 4 chdu: dung cho day ndi t6 hop may dién thoai.

e 6P6C - dau ndi 6 vi tri, 6 chdu: ding két ndi dudong day véi may dién thoai va modem
(tham chiéu nhu cac dau n6i RJ11).

e 8P3C- dau ndi 8 vi tri, 8 chau: dung cho cac day ndi truyén dit lidu (tham chiéu nhu cac
dau noi RJ45).

Céc dau ndi UTP (chu yéu la cac dau cdm va 16 cdm 8P8C) duoc thiét ké cho:

o Két cubi cap 100 Q, 4 day, 22 AWG+24 AWG.
e HO trg 100 MHz, Category 5 standards.
e St dung cac két cudi IDC (Insualation Displacement Connections).

C6 rat nhidu hé théng téng dai PBX sir dung cap 25 doi c6 dau ndi loai Telco 50-pin.

SCP-L50M-P SCP-L50F-P SCP-S50F-P ScP-ssoM-P

\
MALE FEMALE II . ’
FEMAL

TELCO 50-PIN CONNECTOR (IDC)
T268AB RJ45 Wiring

Pin | T568A Pair T568B Pair Wire|  T568A Color T568B Color Pins on plug face {jack is reversed)
1 |3 2 tip
whitedgreen stripe | whiteforange stripe
2 |3 2 ring ) ) -y 7 Pir Position
green solid orange solid A o
a7 Dy
3 |2 3 tip . ) . )
whitedorange stripe white/green stripe
4 |1 1 ring ) )
blue salid blue salid
5 ] (e (]
tip whitedblue stripe | whitesblue stripe
() ] O
B |2 3 ring ) )
orange saolid green solid
> s p i (e (D
P L whitedbrown stripe |whitesbrown stripe
| o
g 4 4 ring . .
brown solid brown solid

SO PO BAM CAP CHEO RJ45 (CROSS-OVER)

NIC2
Tén Mau

alu
Trang

o

RJ45 - Ethernet
10/100 Mbps

#+ Cac pin4 -5 (Trang Xanh/Xanh) & 7 - 8 (Tramg NauwN4u) chea sit dung.
«* Dimg cable chuin CAT-5

m-ammhu»n-g\'
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

2.1.5.2 BDaunoi ScTP

Mot dau ndi 8P8C c6 v6 bao che thuong sir dung cho cap ScTP 4 dbi. Cac dau ndi ScTP 1a
cac dau cdm hodc 16 cdm 8P8C cd vé bao che duoc thiét ké cho két cudi cap 100 Q, 4 doi,
22AWG=24AWG ; hd trg dén 100 MHz, Category 5 standards; su dung cac két cudi IDC
(Insualation Displacement Connections), dugc bao boc boi 16p bao vé bé’mg kim loai, va két ndi
v6i vo bao che cua cap ScTP bang dy dan luu (drain wire).

ICC ScTP Category 5e
Modular Schielded Connector

2.1.5.3 Dbunéi STP

Pau no6i STP dit li€u 1a dau noi ludng tinh ¢6 4 chau dung két noi cap c6 mang bao che. Cac
dau noi ST co the ket ndi voi nhau.

Khi thiét ké cho cac tmg dung token ring, cac dau ndi ndy chuyén tiép tin hiéu dén thiét bi
thong qua mot doi diy ciia ddu ndi. Tin hiéu sau d6 di ra tir mot day khac ciia ddu ndi. Tat ca cac
thiét bi dugc két ndi trong mot vong ndi tiép 16n. Chi mot mach & dau do bi hé thi toan bd vong
ring bi hong.

Trong mdi dau ndi c6 mot cip thanh ngan mach dé tranh bj hd mach vong ring khi dau néi
théo ra. Ngay khi dau ndi bi thio ra thi thanh thir nht s& ngén mach hai day tip va thanh tht hai
s& ngan mach hai ddy ring. Piéu nay lam ndi thong dau vao va dau ra ciia mot dau ndi, nén vong
ring van dam bao khép kin.

Kha niing ciia cac dau ndi co thé truyén dan véi bing thong dén 20MHz, va cac dau ndi nay
duoc thiét ke dé :

o Két cudi cap 150 Q, 2 doi day, 22 AWG.

e (o bang thong 20 MHz.

e St dung ma mau red/green va black/orange.
2154 Daunéi STP-A

Cép va dau ndi STP-A ciing gidng nhw cap va dau ndi STP ngoai trir 16p bao che ning cao.
N6 dugc tmg dung trong truyén dan sb liéu co toe do cao. Pay ciing 1a cac dau ndi ludng tinh co 4
chau. Cic dau ndi STP-A co bing théng ciia d6i diy xoan cao nhit dugc thira nhan boi
ANSI/TIA-568-A va duoc ché tao cho :

e Két cudi cap nang cao 150 Q, 2 doi day, 22 AWG.
e (o6 bang thong 300 MHz.

e St dung ma mau red/green va black/orange.
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2.1.6 K&t cudi cap
2.1.6.1 Cic budc tién xdc dinh

1))

2)

3)

4)

T chtrc céap tai noi két cudi: Can biét trudc so dd ndi day, xac dinh cac phan tir khong tuong
thich. Dbi voi két cudi IDC cho cap dong, co ba so dd ndi day phd bién : T568A, T568B, va
USOC (Universal Service Order Code). Chi ¢ so dd ndi day T568A va T568B tuan thi theo
chuin ANSI/TIA/EIA-568-A. So d6 ndi diy nhu mo ta trong hinh sau :

Brown Pair 4

Grsan Pair3

Orange Grisin rang e
Pair 2 Pair 3

Cwvanga| Blue | Brown

Pair 2 | Pair1 | Paird
—~— e, prey

Grean | Blue | Brown
Pair 3 | Pair1 | Palr 4
—"— . i

RJ-45 JACK RJ-45 JACK
ELA/TIA 568A STANDARD EIA/TIA 5688 STANDARD usoc

Sép xép cap tai noi két cudi: tranh dé cap chdng chéo 1én nhau, tat ca cc soi cap dat song
song nhau, sap xép phai gon gang, trat tu. Sau khi xac dinh do ching cép, thi cac soi cap phai
duoc dat tén lai va cét bo cac cap thira sao cho d¢ dai cac soi cap déng dang. MBbi soi cap phai
duoc 1am diu cén than trude khi cit bo phﬁn thtra chira tén cap, dé sau d6 dat tén lai cho chinh
xac. St dung cac phuong tién dé gitr chit cap nhu day bude, ciac moc dd, moc gai, va chi bude
chit cap bang tay.

Xac dinh d6 dai va do chung cap theo yéu cau: can xac dinh khong gian duong di cua cap day
da va chinh xac dé dam béo cap sau khi két cudi c6 do chung dat yéu cau. Trong truong hop
d6 chung khong dam béo thi s& gap rat nhiéu khé khan khi di chuyén, thém vao, thay doi.

Str dung céc phan cting chiam séc cap thich hop: c6 mot vai loai phan cting cham soc cap khac
nhau, nhung chung qui déu dam béo giir cap ding vi tri, giam su chén ép, hd tro tdi da cho sau
nay khi c6 sy di chuyén , thém vao, va thay d6i. Bdi véi cac loai cap UTP va ScTP, do co
xoan d6i va qui luat xép dat hop 1y nén tranh duoc hién tugng xuyén kénh va mién dich véi
hién tuong giao thoa dién tur (EMI). Mot diéu can chu v 1a ban kinh ubn cong bé nhét cta soi
cap. Piéu nay bao vé tinh toan ven cua soi cap lap dat. Ban kinh udn cong bé nhit cua cap
UTP va ScTP phai bang bén lan dwong kinh s¢i cap (d6i véi cap quang 1a 10 1an).

2.1.6.2  Kétcubi IDC cdp dong xodn doi

Giéi thidu: C6 bon loai block két cudi IDC co ban ding két cudi cac cap ngang va cap backbone.
N6i chung hau hét cac block két cudi IDC 1a loai 66-type, 110-type, BIX™, va LSA. Dé dam bao
két ndi t6t, can phai tudn thi theo mot qui trinh khuyén nghi cho timg loai cap va dau ndi:

Xac dinh chinh x4c phuong phép va d6 dai ctia 16p v6 bao bén ngoai sgi cap can boc ra.

Do dai ciia phan doi dy cho phép khong xoin. (ANSI/TIA/EIA-568-A khuyén céo d6 dai nay
t6i da 1a 13 mm tinh tir budc xodn cudi cling dén IDC).

MGdi loai két cudi IDC can c6 mot cong cu két ndi cap dic trung nham két ndi cap vao IDC

duoc chinh xac.
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

Céc budc két cudi cap vao IDC:

1) Xac dinh phuong phap va do dai cta phan vo bao bén ngoai dugc boc ra. Khi boc 16p vo can
chu ¥ tranh tray xudc phan day dan bén trong, sir dung cac cong cu chuyén dung dé thuc hién
cit phan vo: Ringing tool, Electrician snips, Slitter tool.

2) St dung mot cong cu dé boc phan vo sau khi cit ra khoi sgi cap dung theo cic chuan
ANSI/TIA/EIA-568-A va céac dic tinh ki thuat cia nha ché tao. Can béc 16p vo nay vira du dé
c6 thé ldp dat cap vao IDC va gitr duoc cac d6i ddy xoan. Thuong thi do dai cia phin vo boc
ra khoang tir 50 mm dén 76 mm. Tuy nhién d6 dai nay tiy thudc vao kich thudc soi cap va
loai IDC.

3) Phan tach, xac dinh, va budc nhém cap.

4) Phan cac doi cap tir mdi nhém day budc cap.

66-block termination: Pay 1a mot loai IDC dung cho két nbi cac img dung thoai nhu tong dai
PBX, Key Telephone, va mt vai mang LAN. Mot s6 nha ché tao cling cdp nhat block két cudi
66-type dé ing dung truyén sb liéu toc do cao va twong thich vai cac dic tinh k§ thuat ciia chuén
ANSI/TIA/EIA-568-A Category 5. Block két cudi 66-type thuong két hop véi 89-style bracket
lap dit tai backboards.

: --HH.””; e ?? o feaflos
mumﬂ'ﬁ L

A split-50 M or 66 Block with bridging clips

110-style hardware: Day la phén cliing két cudi ung dung cho ca thoai va dit liéu. Loai nay st
dung cho két cudi cap backbone 1Zip dat trén tuong hoac trén rack, co thé két cudi 50, 100, 300,
900 d6i. Phan 16n cac patch panel duoc di day theo cac cdu hinh dic trung (T568A, T568B,
USOC) va chu yéu duoc két ciu véi cac ddu ndi 110-style. Ngoai ra, & cac két ndi ngd ra ciing sir
dung 110-style hardware.

Rugged high impact,
flame-retardant

____.—-'"—J polycarbonate

Termination strips
on the base are
nitehed and
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

Work area outlets: C6 nhiéu loai dau cim ngd
ra lip dat tai két cudi nguoi st dung. Trong
cac van phong cé thé dugc két cudi bang mit
cam don hodc ddi c6 mot hodc tam jack cam . x|
tuy méat d6 sit dung. C6 mot ) jack cam duoc
thiét ké dic biét dé co thé cam cho cac thiét bi
vat dung trong nha.

Modular-furniture faceplate
2.1.7 Do thir cap
2171 Gi01 thiéu

Do thir 1a mot phuwong phap cé tinh hé théng, trat tw dugc dung dé kiém tra viéc lép dat da
hoan thanh chwa, c6 pht hop véi tit ca cac gi6i han va cac diéu kién ciia hop dong va cac chuan
cong nghiép. Phuong phép nay c6 ba giai doan :

e Kiém tra bang thi giac.
e Do thir vdi cac truong do khac nhau theo yéu cau cuia mdi loai cap.
e Dbi chiéu voi tai ligu.
Kiém tra bing thi gidc bao gdm tit ca dudng din, khong gian, phong thiét bi. Tat ca cac
hang muc d€u phai dugc kiém tra, ké ca:

e (Céac thiét bi co so ha tﬁng.

o Noi dat, lién két.

e Sap dat cap.

e Két cudi cap.

e Thiét bi va cac day noi.

e Nhin cua cac thiét bi.

Po thir v6i cc trudng do khic nhau bao gdm mot sb thiét bi nhu sau:

e Doéng hd do V.OM.

e B0 phat am hiéu.

e Cic bo do thir ban db day.

e Kit dinh vi két cubi cap.
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

e Dong hd do TDR (Time Domain Refelectometer).
e B0 do thir dién thoai.
e Cac bo twong thich do thir chuyén dung, day dan, cap, ...

Trong giai doan nay, didu quan trong 14 chon thiét bi do chuyén dung cho mdi loai cap va
phai c6 tai liéu ddi chung.

2.1.72 M0 té céc loai 161 cdp

1) Day bi nbi dét : C6 thé 1a day tip hodc day ring hodc ca hai day bi ndi dat.

Ring [B]
Mang che
Néi dat
Tip [A]
Ring [B] Noi dat do nude
Mang che :
Dang so do

2) Bi ndi tit: Hai day dan ctia mot d6i bi cham nhau.
o 1 e
Ring [B]

Tip [A]

Ring [B]

Dang so dd
3) Bi cham day khac: Day dan & d6i nay bi cham véi day dan ¢ doi khéc.

Tip [A]
Ring [B]

Nudc
Ring [B]
Tip [A]

Tip [A]
Ring [B] %
Ring [B]

Tip [A]

Dang so dd

4) Biho mach:

Tip [A]

Ring [B] SOy 49

Tip [A]
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5) Bi tach d6i: La day dan cua d6i day nay ndi chéo véi ddy dan cua doi day khac.

Ring [B] ==

Tip [A]
Ring [B] = —
Ring [B] >

Tip [A]
Ring [B] >

Dang so do
2.1.7.3  Céc phép do thir cdp
[ L]

1) Po dién tro mot chidu cia day dan

Dé do dién tré mot chidu cua day dan, co thé
dung ciu do Wheatstone hoic may do twong
duong nhu ddng hd VOM.

Nguyén tdc do: Nhu hinh bén canh.
Truong hop sur dung cau do wheatstone dé do

dién tro : V6i R1 va R2 1a nhig dién tré c6 gia tri xac dinh, ti s6 R1/R2 ¢ dinh, R4 1a bién trg,
G la dién k&, va R3 (RL1) la dién tr¢ can do. Tip [A]

o
T

RLI

Do dién tré bang cau do Wheatstone can bang c6 wu diém 1a két qua do khéng phu thudc vao
ngudn cung cap.

Céc vén dé luu ¥ khi do:

e Néu do & nhiét do khac 20°C thi can phai qui ddi két qua do dugc vé vé gia tri dién tré o 20°C
theo cong thirc:
R(Q/Km)= R[I1+ 00039t 20)]
Voi: R dién tré mot chiéu cua day dan quy dbi ¢ nhiét do 20°C (Q).
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R, dién tro clia day dan do duoc ¢ nhiét d6 t°C (Q).

e Néu d6 dai miu cap khac 1Km thi phai quy doi gia tri do dugc vé d6 dai chuin 1 Km theo

cong thirc :
R= i
I
Véi : R gi tri dién tré quy d6i vé 1 Km (Q)
R gié tri dién trd do dugc trén chiéu dai miu cap (Q)
1 chiéu dai mau cap (Km)

Két qua do cua cac phép do sau ciing phai quy doi vé gia tri & 20°C va d6 dai chuan 1Km.

Nguyén tic do dién tré mot chiéu trén day co thé tmg dung dé do dién tro giita day tip va
dat, giita day ring va dat, dién tro vong ctia doi ddy, dién tré cach dién cua day dan va giira hai
day dan trong mot doi.

2) Po dién tré mit can bang giira hai day

Dé xac dinh d6 mat can bang dién tro giita hai ddy ctia bat ky doi day nao trong soi cap, 1an
luot phai do dién tré cua timg ddy trong mot doi ddy. Néu gia tri dién tré mot chiéu cia hai day
trong d6i day khac nhau, d6i day d6 bi mat can bang vé dién tro.

Tip [A]

Mang che

) . Mang che
Muc d6 mat can bang thuong dugc tinh theo phan % theo cong thuc:

. Rmax B Rmin x ] 00%

meb

min

Trong d6 Ryx 12 gia tri dién tré mot chiéu 16n nhit ciia mot day, R, 1a gia tri dién tré mot
chiéu bé nhét trong day con lai.

3) Do dién dung doi day

Thiét bi do: Céu do dién dung hodc cac thiét bi do tu dong, ban tu dong cod chirc nang do dién
dung. Sau day Ia vi du do dién dung cong tac bang thiét bi Dynatel 965DSP SLA.

So db do:
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Nguyén tic do:

Budc 1: Mot khéa dién tir bén trong dong lai trong thoi gian ngén, nham loai bo dién ap ctia bt
ky tu dién trén duong day néu co.

Khoa dong

Budc 2: Khi khéa mo, mot ngudn dong s& bit dau nap vao tu cho dén khi dat dén mirc dién ap cho
trude. Thoi gian nap tu dugc do dac lai.

Budc 3: Dén khi dat duge muc dién ap ngudng (7 Vdc), ngudn dong d6i huéng dé xa tu vira nap
xong. Thoi gian xa tu cling dugc do dac lai.

Khoéa van mé
T thoi gian nap va xa ty, s€ tinh toan dugc dién dung can do, do dién dung ti 1€ v&i thoi gian nap
va xa tu.

Luu y :Khi do phai dam bao cac day dan can do khong bi ngan mach hoic bi noi dat, cac doi day
con lai trong soi cap phdi dugce nodi véi nhau roi noi voi mang che va toan bd noi dat.

a. Po dién dung gitra day tip va dét

Dé xé4c dinh dién dung gitra day Tip[A] va dat, phai ndi day Ring[B] véi mang che roi ndi voi dat.
Theo so dd do thi que do d6 (red) va que do xanh (green) cua thiét bi do dugc ndi voi nhau.

Khi d6 dién dung cua day Tip[A] di v6i dat duge biéu dién nhu sau:
Tip[A] , Ring[B] Tip[A]

C3 C3 C2

2 — L —
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C,,=C2+C3

b. Po dién dung giira day ring va dat

Dé xé4c dinh dién dung giira day Ring[B] va dét, phai nbi day Tip[A] véi mang che roi ndi voi dat.
Theo so d6 do thi que do den (balck) va que do xanh (green) cuia thiét bi do dwoc ndi véi nhau.

Khi d6 dién dung cua day Ring[B] ddi voi dat dugc biéu dién nhu sau:

Tip[A] (-, Ring[B] Ring[B]
Co=Cl+C2

c. Do dién dung gitra hai day

Dién dung giita hai diy 1a dién dung cdng tac hodc dién Tip[A] ) Ring [B]
dung tuong hd giira hai diy dan ctia mot doi day khi tat ca céc
doi day con lai dugc ndi voi mang che va tat ca dugc ndi dat.

Khi d6 dién dung cong tac dugc tinh bang cong thirc : }_‘_{
C3
__ cIxC3 ¢!
C,=C2+ C/iC3 Mang che

2.1.7.4  Céc phép do dung phuong phip TDR
1) Xac dinh vi tri hd mach hoan toan:

Hé mach 13 18i 1am tang tro khang dudng day, va sy thay doi tré khang nay rat 16n, nén xung phan
xa (Peak) khé cao.

2) Xac dinh vi tri hé mach mot phan:

‘ ! Piém
Hé mach cuoi cap
mdt phan

3M
965DSP

1 1
| |
l l
M Peak thép | Phanxa
| 7
hon I cuoi cap

Cursor —»7o k

Hé mach mot phan 14 161 ciing 1am ténL tr& khang, nhung su thay di nay khong 16n bang hé
mach hoan toan nén xung pha xa (Peak) bé hon.

3) Xac dinh vi tri ngrfln mach:
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Ngan mach 1a 16i lam giam tré khang duong day. Do d6 16i nay sé& tao ra mot xung phan xa (Dip)

kha sau.
| I .
' ! Diém
Ng#n mach cudi cép
100Q2
| i |
M s |
965DSP v !
Dip . Phan xa
Cursor —p| o Néi cap
T

4) Xac dinh vi tri nhanh ré:

Nhanh r€ tao ra dién dung. Dién dung nay s& cong thém vao dién dung ctia duong day, lam gia
tang dién dung téng cong cua duong diy. Dién dung cong thém cia nhanh ré s& hip thu ning
luong xung tin hiéu do kiém, trc 1a 1am giam tré khang dudng day tai chd ré. Vi vdy, tai dau
nhanh r€ s€ tao ra mdt Dip trén man hinh TDR.

Ciing tai dau nhanh r&, tin higu chia ra theo hai huéng : mot- truyén doc theo nhanh r& dén cudi
nhanh va mot- truyén doc theo cap chinh dén dau xa cua doi day. Do su tach d6i tin hi€u nay, hai
xung phan xa (Peak) dugc tao ra trén man hinh TDR, mot- tai diém cudi cua nhanh r&, mot- tai
diém két thic cia cap chinh.

Luu y: D4u hiéu cta nhanh r& trén man hinh TDR 1a su két hop cua ca xung phan xa duong
(Peak) va phan xa am (Dip).

Cu6i nhanh ré€

|
|
|
l
! |
I C ! |
L .
5 C L
CT 1 C
|
f ' : | Phan xa
! | | X
bién d{g : ! ! cuol
cong thém ; ! ! nhanh r&
Dau nhanh ré | |
: : Phan xa
Cagr—p| - \ A\ cudi cap
VM ( 4‘, K chinh
N ~ ’;4\ .
Dip

5) Xac dinh vi tri cudn tai:

Cudn tai thuc ra la mot bd loc, chi cho phép cac tan sé dugi 3000 Hz di qua no. Bét ctr tin hiéu
nao c6 tan s6 ngoai dai tan trén déu bi chan lai. Xung do kiém TDR ¢6 tan sb cao hon 3000 Hz, vi
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thé xung bi chin lai & ngay chd cudn tai, tirc tro khang duong day ting 1én rat 16n tai day. Do do,
cudn tai tao ra mdt xung phan xa duong (Peak) rAt cao tai vi tri ctia nd trén duong day.

E
L

Load Coil Cudi duong day
f T T |
I I I
I I I
| | /\L |
I I I
965DSP : ¢ ok i

Peak doikhi cudn : Phan xa cubi
Cursor 11’ h tai & gdn may do : duong day
vl v &
VA NNy \ 1 _A A

Xung phan xa Peak do cufn tai gay ra khac vdi cac Peak do nhiing nguyén nhan khéc tao nén.
Peak cta cudn tai la xung tron va tron dau. Mt khac, do Peak cua cudn tai tao ra rat cao, nd co
thé che khuét cac xung phan xa (Peak hodc Dip) ctia cac 16i cap xudt hién sau n6. Diéu nay co
nghia 1a cac 13i cap (gdy ra su thay ddi tré khang cua dudng ddy) phia sau cudn tai c6 thé khong
thé xuét hién dugc trén man hinh TDR.

6) Xac dinh vi tri cap bi tdch doi:

Khi hai day dan ctia doi cap bi tach ra, dién dung ctia né giam xudng chd bi tich nén lam gia ting
trd khang ctiia duong day & noi cap bi tach doéi va do do tao nén mét xung phan xa (Peak) trén

man hinh TDR.
| bién dung |
! Ring[B] binh | |
=
i . 1
Tip [A] . >< . s .
i Split bién dung giam bot
Tip [A] NI ¢

Ring [B]

965DSP

- — — — — -
-+ ——— — -

Phan xa

— cudi cap

- ————————

Truc hoanh —

7) Xac dinh vi tri moi noi cap bi tham nudc:

Mot mdi ndi khong t6t bi thAm nudc sé tao dién dung cong thém vao dién dung san co cua duong
day. Do @6 s& lam thay ddi tro khang ciia dudng diy xudng mirc gia tri thip hon. Két qua tao ra
mot xung phan xa (Dip) trén man hinh TDR.

Sau mdi nbi tham nudc cap van t6t (khong bi thdm nude) nén dién dung tro lai gia tri binh thuong
cua dién dung d6i day. Vi thé trén man hinh TDR s& xuit hién mot Peak. Tém lai mbi ndi thAm
nudc sé tao ra dong thoi mot Dip va ngay sau né 1a mot Peak trén man hinh TDR.
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

M&bi ndi thAim

nudc

]

| Dién dung
nho hon

i

3M

bién dung :
965DSP \ l6n hon |
Phan xa

Cursor—|, cuoi cap

P

v

8) Xac dinh doan cép bi thAm nuée:

Truc hoanh

—~1

Trudng hop cap c6 doan bi thim nudc tao nén déu hiéu trén TDR tuong ty nhu cap c6 mbi ndi
thAm nudc, cling 1a mot Dip va theo sau 1a mot Peak. Sy khéc biét chinh 1a khoang cach gitra Dip
va Peak. Do doan céap bi thAm nudce 6 chidu dai 16n hon nhiéu so véi mbi ndi thAm nude nén
khoang cach gitra Dip va Peak ciia doan cap bi thdm nudc rong hon nhiéu lan.

i
’

bién dung binh bién dung tré lai
| thuong Water binh thuong |
Sl \\l l,/ l
C C C

N |
: bién dung | I ) ) :
: ting 1én { Wet : Die?m cudi doan bi :
¥ v Section | tham nudc (Peak) |

: : Phan xa

Cursor —p. |- 7~ I N\ & cubica
o N N ’
Truc hoanh VM —'rl T

Piém bat daubi -
thim nudc (Dip)

2.2 CAPPBPONG TRUC

2.2.1 Chutric

Céap dong truc bao gdm day dan trong va ddy dan ngoai (I6p bao vé) dugc bao bang 16p vo
bén ngoai. Dy dan trong ¢6 thé 1a ddy don hodc diy bén. Day don s& cho dién tré nhé hon diy
bén nhung kém mém déo hon day bén. Mot s6 loai cap dong truc duoc ciu tric co day gia cudng.
Day gia cuong c6 dang soi, kich thudc nho hodc 1am bang chat déo quan quanh day dan trong.

Cép ddng tryc thong thuong c6 cau trac nhu sau:

56 x .
1 — Day dan ngoai
Vé boc bén

L Daydant
ngodi ay dan trong

T O hespayalieudientucntt
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

Vo boc bén ngoai

La 16p vo bao bén ngoai soi cap lam bang chét cach dién (polyethylene, PVC, ...) dé bao vé
day dan ngoai.

Day din ngoai ( 16p bao vé)
C6 dang 13 16p bao dugc lam bang dong hodc nhom. Lop bao nay ¢6 hai chirc ning:
- Puong quay vé cua tin hiéu truyén.

- Lép bao vé cho day dan trong, chdng lai xuyén nhiéu. Ngoaira con dé gii han buc xa tin
hiéu tir day dan trong.

Chét céch dién

Céch ly giira day dan trong va ngoai, dugc lam bang chét Polyethylene, khong khi, .... Chét
cach dién duoc goi 1a chét dién moi.

Day din trong

Co thé 1a day don hoac bén lai vdi nhau. Véi loai day don s€ c¢6 dién tréd nhd hon loai day
bén nhung khong mém déo bang.

Céap dong truc ciing ¢ thé duge cdu triic c¢o hai soi bén trong nhu hinh 2.7. Hai soi cap
ddng truc cach ly voi nhau. Cap co cdu tric nhu vy goi 1a cap dong truc d6i (Twinaxial).

Hinh 2.7: Cap dong truc d6i (Twinaxial)

Cac cap dong truc co cau tric tong quat nhu nhau, chi khac nhau & mot vai diém vé dic tinh
dién. C6 hai loai co ban c6 cau triic nhu sau: day dan ngoai (I6p bao vé) bang kim loai cting, va
bén lai.

2.2.2 Céc cong thuc tinh toan

bién dung: C= 7,36 p_f
lo (Dj U
8 d
Do ty cam: L:O,14.10g(2j HH
d 1t

Tro khang: Z, = \/% = %.log(gJ Q
£
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

_100

Ve

Van tdc truyén: %c (van toc anh sang trong chan khong)

<, 7,5
Tan sO cat: =—2  GHz

Je (D+ d)

. Z -7, VSWR-1 1+
He s6 phan xa: r=Z—% VSWEL - yepp I+T
Z +2z, VSWR+1 1-T
D
1150x Sx dx log(dj
bién ap dinh: = |4
i 4l
Trong do:
d = duong kinh ngoai ctia day dan trong (inch)
D = duong kinh trong ctia day dan ngoai (inch)
S = gradient dién ap cuc dai cia vd cach dién (volt/mil)
£ = hang s6 dién moi
K = Hé sb an toan [rmlatinn
f = tan s6 (MHz)

Suy hao cap 1a tong cac suy hao diy dan va suy hao dién méi, tinh theo cong thirc:

11 | P JP. ‘B
aCOIIdLICfOI'S = ac = *’39— x \/7‘>< *i + i i
zZ d D m
daB
A gietecaic = P gier = 90,90 % 1% \/g_r X tan(ﬁ) (_J
m
p, =1 dbivéidong, p, = 10 d6i véi thép
o
100 k- 1 OH= 10 OH=
Trong do:
d = duong kinh ngoai ciia day dan trong (inch)
D = duong kinh trong ctia day dan ngoai (inch)
Er = hang s6 dién moi
f = tan s6 (GHz)
p,, = dién tr suat cua day dan trong
p,, = dién tro suat ciia day dan ngoai
o = skin depth
58

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

2.2.3 Cac dic tinh k§y thuat

Time Delay Propagation

Dielectric Type Velocity
(ns/ft) (% of ¢)
Solid Polyethylene (PE) 1.54 65.9
Foam Polyethylene (FE) 1.27 80.0
Foam Polystyrene (FS) 1.12 91.0
Air Space Polyethylene (ASP) 1.15-1.21 84-88
Solid Teflon (ST) 1.46 69.4
Air Space Teflon (AST) 1.13-1.20 85
Dielectric Capacitance O.D. dB/100 ft Vmax
Type (Z/U) MIL-W-17 | Zo(Q) Type (pF/ft) (in.) @400 MHz (rms) Shield
RG-4 50.0 PE 30.8 0.226 11.7 1,900 Braid
RG-5 52.5 PE 28.5 0.332 7.0 3,000 Braid
RG-5A/B 50.0 PE 30.8 0.328 6.5 3,000 Braid
RG-216 /77-RG216 75.0 PE 20.6 0.425 5.2 5,000 Braid
RG-217 /78-RG217 50.0 PE 30.8 0.545 4.3 7,000 Braid
RG-218 /79-RG218 50.0 PE 30.8 0.870 2.5 11,000 Braid
RG-219 /79-RG219 50.0 PE 30.8 0.928 2.5 11,000 Braid
RG-223 /84-RG223 50.0 PE 19.8 0.211 8.8 1,900 Dbl Braid

0.D. Outside Diameter (Dielectric Diameter)
224 Diu ndi cép ddng truc

Céc dau ndi cap dong truc thuong duge goi 1a cac dau ndi RF. C6 thé sir dung dau ndi male
hoic female dé két cubi vao cap dong truc, nhung thong thuong thi ding dau nbi male dé két cudi
cap. Pau ndi cap dong truc bao gom hai thanh phan dan dién c6 hinh dang hai vong tron dong tam
goi la sreen. Giira hai thanh phﬁn dan dién 1a chét dién moi cach dién.

Mot trong sb cic tinh chat ciia cap dong truc 1a tré khang dic tinh. Dé nang lugng tin higu
c6 thé truyén t6i da tir nguon dén tai, cac tro khang dic tinh phai cé sy phdi hop v6i nhau. Trong
d6 tré khang dic tinh cuiia cap feeder 1a quan trong nhét. Néu khong ¢ su phéi hop tré khang, s&
gdy ra su phan xa tin hiéu tré vé ngudn. Diéu nay ciing rat quan trong, ddi voi cac dau ndi cap
ddng truc phai c6 tré khang dic tinh phdi hop véi tré khang dic tinh cta cap dé khong gay ra
phén xa tin hiéu trd vé nguén /

C6 mot sb loai dau ndi duoc ung dung cho RF. Tr¢ khang déc tinh, tam tan sd, kich thudc

vatly, ... lacosd dé lua chon dau ndi tdt nhat cho mot ung dung.

F series coaxial connector
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

Céc dau nodi loai F khong c6 chan ciam cho ddy din trong, ma no st dung day dan trong cia cap
lam chan cim. Do d6, dau ndi loai F khong thé dung dé két cudi cap dong truc c6 day dan trong la
loai bén. Loai nay c6 mot so dac diém sau: . ‘
F series coaxial connector
=  Kinh te.
= Dung két cudi cac loai cap dong truc RG-59 va RG-6
cho video, CATV, va cac camera bao vé.

= Sir dung rong rai cho cac dich vu tai tu gia, khu dan cu.

N series coaxial connector

Céc dau nbi loai N duoc ding cho cic ing dung
dir liéu va video nhu RG-8, Thicknet coaxial
cable, va RG-11U coaxial cable, cac dau ndi nay
st dung cho video backbone distribution.

Céc dau noi loai N ¢6 mot chin cam cho day

dan trong. Pau ndi male st dung mét dai ring
vin dé két chit vai dau ndi female. N series coaxial connector
Pau ndi loai N do Paul Neill thude phong thi nghiém Bell thiét ké vao thap nién 1940. Luc dAu,
dau ndi dugc thiét ké dé truyén tin hiéu dén tan s6 1 GHz cho cac img dung trong quan doi, nhung
sau nay dugc thiét ké co thé truyén tin hiéu dén 11 GHz va sir dung rong rdi hon. Gan day, Botka
thuoc Hewlett Packart da thiét ké cai thién d6 chinh xac nén co thé truyén tin hiéu dén 18 GHz.
Pau nbi loai N tuan theo chuan MIL-C-39012, va ¢ phién ban 50 Q, 75 Q. Pau ndi ciing duoc sir
dung trong nganh céng nghiép truyén hinh.
BNC coaxial connector

Pugc dit tén tir hai nha thiét ké (Bayonet Neill-Concelment). Pau nbi da duoc st dung tir
Thé chién II. Pau ndi c6 mot chéu cdm & giira dung dé ndi day dan trong ciia cap dong truc va sir
dung cho cac loai cap RG-6 (75 Q), RG-58A/U thinnet coaxial (50 Q), va RG-62 (93 Q). Pau ndi
BNC str dung cho cac két nbi video chuyén nghiép, cac tin hiéu twong tu va sb ndi tiép, cac két
ndi antenna trong vo tuyén nghiép du, va trong céc thiét bi do.

C6 ba loai dau ndi BNC: Crimp,

Three-piece, Screw-on. Crimping cin phai P
c6 cong cu dac biét dé bam nhung khong ’Q
can han. Con loai Three-piece co6 thé bam h“?\
hodc han dé két chat day dan vao chdu cam ° :
gitra. A St

BNC connector

TNC coaxial connector

TNC connecto

Pau nbéi TNC rit giéng v6i dau ndi BNC. Diém
khac nhau chi yéu 1a n6 c¢6 mot dai vin thay thé cho
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

dai ghim (bayonet). Pau néi TNC dugc phat trién
trén nhiing sy c6 rung dong. Khi d6 bayonet trugt
nhe tao ra sy thay ddi nho vé dién trd cia dau ndi
gy ra nhidu. Dé khic phuc nhuge diém nay, mot
dai van ¢d dinh duoc thay thé cho bayonet.

2.2.5 K&t cubicap
2251 Céc budc thire hién chung
Budc 1: Xac dinh phuong phép thich hop va d6 dai phan vo can boc bo:
e Vubt thing phan dau cép.
e Trong vong sit dém dau ndi vao soi cap.
e Diéu chinh hai budc cong cu cét (striper) dé phu hop véi kich thuée cap va cac loai dau
noi.
e Dit cap vao striper.
e Xoay striper hai chiéu tir 3 dén 5 lan.
e Thao cap ra khdi striper.
e Bobcbo phﬁn vo, 16p bao che, va 16p dién moi bi cit.

e Kiém tra chét luong cac vét cit, va dam bao rang day dan trong va 16p cach dién khong bi
trdy xudc, va ddy dan ngoai khéng cham vao diy dan trong.

Budc 2: Két cubi cap:
e Gén day dan trong cta cap vao chan dau nbi vao.
e S dung mot cong cu bam dé bam chit day dan trong véi chan giita ctia dau noi.
Budc 3: Lip dit ng bao ngoai va dau ndi vao soi cap:
e Dit than dau ndi vao cip sao cho vira van voi day dan trong va tai vi tri giita 16p dién moi
va day dan ngoai.
e Diy nhe 6ng bao ngoai ciia ddu ndi trum 1én phan day dan ngoai phoi ra.
e S dung cong cu bam phu hop dé bam dng bao ngoai dau ndi cho chit.
e Kiém tra ki dau ndi dé dat dén d¢ tinh xao.
2252 Mt vidu két cuoi cdp dé‘ng truc vo ddu néi loai F

Budc 1: Cit bo phan cudi cap bang mot cong cu cit that sic.
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Churong 2: Cép va ky thugt lip d:t cdp thong tin

Budc 2: Pt dau cap vao strip sao cho thang goc voi strip. Xoay strip vong quanh soi cap cho dén
khi strip cat hét phan vo cap (khoang chimg 5 dén 10 vong).

Budc 3: Boc bo phan vo bi cit. Gap ngugc phan diy ngoai (braid-day bén) 10i ra, chi giit lai 16p
kim loai (foild) ép sat vao 16p dién moi mau tring.

Budc 4: Thao roi vong mau den tir dau noi loai F ro6i trong vao dau cap. Gan dau cap vao dau noi.

Budc 5: Gan that sat dau cap vao dau noi sao cho 16p dién moéi mau trang thang goéc voi mép canh
kim loai.

Buéc 6: gan vong mau den vao dau noi va dat toan b vao trong cong cu bam. Bop can bam cho
den khi vong mau den ép sat vao dau noi va tiéng ‘click’ phat ra.

2.2.6 Do thir cap ddng truc 50-Ohm va 75-Ohm
Po thir lién tyc
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

Do thir nay can c6 dong hd van ning (multimeter) va dau noi ngan mach. Pau noi ngan

mach c6 thé tu ché tao tir mot dau ndi loai BNC bang cach noi tat chau cam gitra véi vong dai bén

ngoai. Can tuan thi qui trinh do thir nhu sau:

Théo rdi tat ca cac thiét bi va két cudi 50 Q & mdi dau soi cap can do thir.

Cai dat ddng hd do vé ché d6 do ac rdi dc dé kiém tra cap nham loai trir truong hop co cac
dién 4p khong mong mudn lam anh huong dén thiét bi do khi do dién tro.

Théo roi bt ky thiét bi nao c¢6 thé tao ra tin hiéu khong mong mudn.
Cai dit ddng ho vé ché d6 do ohm.

Chinh dong hd vé zero ohm.

Vi dong hd van nang, dam bao khong ho mach dau xa.

Lép dat dau nbi nge‘ln mach vao mot dau doan cap can do.

Poc tri s0 dién tro dc trén dong ho van nang.

Xac dinh d¢ dai

Kiém tra dau cudi

sau:

Po dién tré dc giira chéu cim giita va vong dai ngoai (ground). Pién tré dc nay phai bang
50 Q+1%.

Chan doan va xac dinh doan cap va dau ndi bi 15i.
Lap bang cac két qua do thir.

Str dung céc két qua do dién tr¢ dc trén day, do dai cua doan céap cod thé dugc tinh toan nhu

Can ctr vao chuan IEEE 802.3, dién tr& vong tdi da ctia mot doan cap khong vuot qua
10Q. Dé xac dinh dién tré vong t6i da trén mot foot (=0,3048 m), chia dién tré vong tdi da
(10 Q) cho d6 dai toi da ctia mot doan (185 m=606 ft). Gia tri dién tré vong vao khoang
0,054 Q/m (0,016 Q/ft).

Khong gidng nhu UTP, cac gia tri dién tr& cia ddy dan trong va ddy dan ngoai khong
gidng nhau. St dung s6 lidu cuia nha mdy san xudt, cong gi tri dién tr& danh dinh cua day
dan trong va dién tré danh dinh cua day dan ngoai (cong theo nbi tiép) ta co dién tré vong
danh dinh.

Vi dién tré danh dinh c6 dugc trén doan cap dai 1000-foot hodac 1 Km, chia dién tré vong
danh dinh nay cho 1000 dé c6 duoc dién trd vong trén mot foot hodc mot mét.

Viéc chia dién tré vong dc trong phép do lién tuc cho dién tré vong danh dinh trén mot
foot hodc mot mét (néu trong phép do lién tuc c6 mat dau két cudi thi phai trir di dién tro
dc cua dau két cudi nay).

Két qua s€ cho biét d9 dai cia doan cap can do.

Vi du: do thtr 46 dai doan cap 50-Ohm.
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

Gia tri dién tré vong trong do thir lién tuc 1a 58 Q. Po dién trd dc cua dau cudi 12 50,2 Q.
Xéc dinh d6 dai doan cap:

o Lay gia trj dién tré trong phép do lién tyc trir cho gia tri dién tré trong phép do dau cudi :
58 Q-502Q=78Q

e T s6 liéu cta nha san xut, gia tri dién tré dc cia day dan trong 1a 8,8€2/1000foot va cua
day dan ngoai 1a 5,8 /1000 foot. Vay di¢n tré vong 1a 14,6 €/1000 foot.

e Chia dién tré vong 14,6 Q cho 1000 foot, c6 duge 0,0146 Q/foot.

e Chia di¢n tré vong dc (7,8 Q) cho dién tré vong dc danh dinh trén mot foot (0,0146 Q). o
dai ciia doan cap can do vao khoang 534 feet.

2.3 CAP QUANG

2.3.1 Lichsu

Nha vat 1y hoc nguoi Ireland 14 John Tyndall (2/8/1820 - 4/12/1893) da tim thdy anh sang
thay d6i huéng khi di vao trong méi truong nude bang viéc phan xa bén trong toan phan. Nguyén
1y nay dé duoc sir dung dé 1am sang cac voi phun nudc mot cach tinh xao.

Vao nam 1952 nha vat Iy hoc Narinder Singh Kapany d tap hop tat ca nhimg kinh nghiém,
nghién ctru ciia minh dé din dén su phat minh ra soi quang, dya trén co s& cac nghién ciru trudc
d6 cua John Tyndall.

Nam 1956, Basil Hirschowitz, C.Wilbur Peters, va Lawrence E.Curtiss thudéc Pai hoc
Michigan da c6 bang sang ché vé éng noi soi bang soi quang (semi-flexible) dau tién.

Nam 1965, Charles K. Kao va George A. Hockham thudc Bristish company Standard
Telephones and Cables da phat hién ra suy hao cua céc soi quang thoi d6 ma nguyén nhan Ia do cé
14n cac tap chat. Ho da chimg minh ring soi quang phai ¢6 suy hao giam xudng dudi 20 dB/Km
(Hecht,1999,p.114). Véi gi6i han nay, sgi quang thuc nghiém dau tién cho truyén théng da duoc
phat minh ra vao nam 1970 do cac nha nghién ctru Rober D. Maurer, Donald Keck, Peter Schulz,
va Frank Zimar lam viéc cho Corning Glass Works. Ho di san xuét ra sgi quang ¢ suy hao
17dB/Km béng doping silica glass v6i titanium.

Ngay 22 thang 4, nam 1977, General Telephone and Electronics da truyén truc tiép luu
thoai dau tién trén cac soi quang & toc d6 6 Mbps (Long Beach, California).
232 Céutriic

Soi quang duoc cdu tric véi mot 16 trung tam trong sudt, dudng kinh nho, duge phu bang
mot 16p it trong sudt va dugc bao boc bang 16p vo.

L&p phu, thuong it trong sudt hon 161, bao vé 18i va hd tro qua trinh phan xa, tranh anh sang
dudi muc tin s6 t6i han thoat ra khoi soi.

L&p vo bao bén ngoai 1a chét polyme gdm mét hodc nhiéu 16p dé bao vé 16p phu va 15i dbi
v6i cac tac dong cua moi truong bén ngoai, nhu ndng, 4m, do bén, cao xudc, ....
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

Anh sang lan truyén doc theo 15i bang mét qua trinh TIR (Total Internal Reflection). Diéu
nay c6 duoc 12 nhd vao hai 16p thiy tinh ¢6 chiét suit khac nhau. Lai thuy tinh bén trong c6 chiét
suat 16n hon chiét suat cua 16p thiy tinh phii bén ngoai. Suy hao doc theo sgi 1a bé va tin hi¢u
khong bi anh hudng boi nhiu dién tir truong nhu ddi v6i cac phuong tién truyén dan khac: radio,
cap kim loai. Tuy vy, tin hiéu van bi suy giam béi sy tan sic va cac hiéu tmg phi tuyén.

Co ba loai kich ¢ sgi quang dugc st dung trong truyén dir liéu 1a 50/125; 62,5/125 va
8,3/125. Trong d6 50/125; 62,5/125 micron la sgi da mode va 8,3/125 micron 1a sgi don mode.

Su khac nhau giira sgi don mode va da mode: béi véi cap kim loai, néu kich thude soi cang
16n thi dién tré cang nhé va do d6 dan duge dong dién cang 16n, nhung dbi voi soi quang thi

nguoc lai, soi c6 kich thudc 18i nhé hon c6 bang thong 16n hon va truyén & khoang cach xa hon.

Soi da mode

Hinh 2.9: Anh séng lan truyén trong soi da mode

Soi quang néu ¢6 16i 1ém hon 10pm da dugc xem la sgi da mode. Sgi da mode c¢6 hai loai la
step-index, graded-index.

Multimode Step-index Fiber

Dbi v6i soi da mode ¢o chiét suat bac (step index), cac tia sang duoc dan doc theo 13i soi
quang bang su phan xa bén trong tong cong. Cac tia hop véi duong bién cua 16p pha va 16i mot
goc 16n hon goc t6i han (critical angle) thi dugce phan xa toan phan. Cac tia hop v6i duong bién
cta 16p phu va 16i mot goc bé thi bi khiic xa vao trong 16p phu, va khong truyén anh sang ciing
nhu tin tirc doc theo 16i s@i quang.

C6 3 tia sang khac nhau truyén trong Multimode Step-index Fiber.

n = Index of Refraction
n, . [, n Cladding n,

—_— -

{
- F ‘-h“"'-\_\_‘ - __I:II Light S B r‘»ﬁ
| H In ,__:I = —
CLADDING: n, - m

n, =1.000 n, =147 n, = 1.45 Chre

Step-index Graded-index

Tia thtr nhat truyén thadginhed Wrddultmedtifiei aitiaht hai lan truyén do sy phan xa tai
mit tiép giap giira 16p phi va 18i.Tia thir ba bi khic xa vao trong 16p phii. Bang truc giac, tia thir
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

hai c6 khoang cach lan truyén dai hon so v&i tia thir nhit, nhu vy s& c6 hai tia sang khac nhau
dén dau thu tai nhimg thoi diém khac nhau. Sy chénh léch vé thoi diém dén nay cia céc tia sang
khac nhau duoc biét nhu 1 hién tugng tan sic (dispersion).

Multimode graded--index Fiber

Loai nay c6 chi€t suat giam dan tir tdm cua 16i. Su ting dan cia chiét suat khi vao dén tam
cua 161 lam chém di cac tia sang, cho nén toan bd cac tia sang dén dau thu gan nhu cung moét lac,
lam gidm di hién tugng tan sac.

S¢1 don mode

Soi don mode cho phép truyén thong tin tot hon bai vi né co thé giir duge do trung thuc cia
xung anh sang khi truyén & nhitng cu ly xa. Ngoai ra, n6 t6 ra khong bi hién tugng tan sic boi
nguyén nhan gy ra tan sic cho cac sgi da mode. Sgi don mode ciing c6 suy hao it hon soi da
modem, do d6, c6 nhiéu théng tin hon dugc truyén trén don vi thoi gian. Ciing gidng nhur s¢i da
mode, ban du sgi don mode cling c6 loai step-index, graded-index. Cac sgi don mode tién tién
sau ndy di co cac thiét k& hoan thién hon nhu 13 matched clad, depressed clad va cac céu tric
exotic khac.

Cladding

Core"'

Hinh 2.11: Single-mode fiber optic

Soi don mode c6 nhuge diém kich thudc 161 bé nén viéc noi ghép soi khé khan hon. Cac
dung sai ctia cac dau ndi, bd noi sgi don mode ciing doi hoi khat khe hon.

C6 hai céu triic cap quang co ban 1a: Loose-Tube va Tight-Buffered.
Loose-Tube

Trong thiét ké cap quang sir dung 6ng dém xdp, cac dng dém c6 mau chira va bao vé cac soi
quang. Hon hop gel duoc bom vao trong cac éng dém dé ngan can su thdm nhép cua nude. Do
dng dém khong tiép xtic truc tiép véi sgi quang nén gitip cho s¢i quang tranh dugc cac dé nén
trong qua trinh 1ip dat va trong mdi truong chén ép. Cac dng dém nhd co thanh phan gia cuong
trung tam hodc 16p dién moi nén ciing tranh dugc bi oan.

Loose-Tube Cables théng thuong dugc st dung 1ap dat bén ngoai trong cac ing dung treo,

di trong 6ng va chon truc ticp.
Bufer Tube

Tight Buffered

Trong thiét ké cap st dung dém chat, vat li¢éu dém tiép xuc truc tiép véi sQi quang. Thiét ké
nhu vay 1a phit hgp cho cic cap nhay (jumper cables) khi lap dat bén ngoai ndi dén cac thiét bi
dau cubi, va ciing phu hop cho viéc ndi lién két mot thiét bi phia mang thué bao.
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

Thiét ké loai dém chat lam cho cap chic chin hon dé bao vé céc soi quang trong véan
chuyén, di cap, ndi cap. Cac thanh phan soi gia cuong giir cho cic s¢i quang khong bi anh huéng
khi cap bi kéo cang.

Buffer

Glass

2.3.3 Tén sac trong sQi quang

Tén sdc mau (Chromatic Dispersion): Tan sic mau nghia 1a ¢6 nhiéu mau hodc budc song anh
sang khac nhau truyén trong soi quang ¢ nhitng tbc do khac nhau cho du c6 cing mode. Tén séc
mau 1a két qua cla tan sic vat lidu (material dispersion), tan sic éng din song (waveguide
dispersion), hodc tan séc profile (profile dispersion).

LLL

£ 100000 . . i
- : ! i ‘

= : = 2 nm
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é e = 10 nm
: =

2

=
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Cenler 'r'r'¢\'r|t'n5lh {nim)
Hinh 2.12: T4n sic mau

Trong vi du cia hinh v& trén cho thdy tan sic mau tién dén zero khi budc song ¢ gan
1550nm. Pay la mt dac trung bang thong cia soi quang loai dispersion-shifted fiber. Véi sgi
quang tiéu chuin don mode va da mode c6 tin sic mau bang zero tai budc song 1310 nm.

Madi laser c6 mot tam budc song va tde dod dnh sang doi véi silica nong chay (fiber) thay doi
theo budc song cua anh sang. Hinh v& sau day cho biét chict suat cua silica nong chay bién doi
theo budc song ctua anh sang.
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Index of Refraction
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Wavelength (pm)

Khi mgt xung anh sang laser c6 mét vai budc song, nhiing budc séng nay c6 khuynh hudng
gidn ra theo thoi gian sau khi truyén mot s6 khoang trong soi quang. Chiét suét cua soi sé ting 1én
khi bude song giam xudng. Két qua 1a xung nhan dwuoc & dau thu rong hon xung & du phat, c6 su

trang 1ap cac xung dén tré & nhitng budc song khac nhau.
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Tén sic mode phan cuc (Polarization Mode Dispersion-PMD): Tan sic mode phan cuc 1a mot
hiéu Umg quang phirc tap khac. N6 xay ra trong s¢i don mode. S¢i don mode hd trg lan truyén tin
hi€u dudi dang hai phan cyc tryc giao. Trong trudng hop 1y tuong thi hai phan cyc tryc giao nay
lan truyén di v6i cing vén téc. Nhung trong cac soi quang thyc té, thi hai phan cuc nay lan truyén
v6i nhimg van tdc khac nhau va nhu vy ching dén dau cudi khac nhau vé thoi gian. Su khéac
nhau vé thoi gian dén cua hai phan cuc tryc giao dugc goi 1a tan sic mode phan cuc (ps/Km®).

Y Axis

X Axis

Hinh 2.13: Tén sic mode phén cuc

Ciing giong nhu tan sac mau, PMD la nguyén nhan gay ra cho cac xung so nd rong khi
truyén dén dau cudi trong cdc mo hinh c¢6 phan cuc. P6i véi truyén dan téc do cao, dicu nay sé
dan dén cac 16i bit & bo thu hodc 1a gii han d6 nhay cua bo thu.

234 Piundi cap quang

Common fiber connectors

Short name Long form Coupling type
LC Lucent Connector / Local Connector Snap
ST Straight Tip Twist
SC Subscriber Connector / Standard Connector Snap
FC Ferrule Connector Screw
Biconic
ESCON | Enterprise Systems Connection Screw
FDDI  |Fiber distributed data interface Snap
MTP Snap
MT-RJ |Mechanical Transfer Registered Jack Snap
MU Snap
SMA Screw
TOSLINK | Toshiba link Snap
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W

ST Connector SC Connector . LC Connector FC Connector

MTP Connector MT-RJ Connector Biconic Connector ESCON Connector

==

FOON Connector
Search Term: FDODI

SMA Connector

*

TOSLINK Connector MU Connector

23.5 Nbisoi quang

Ndi cap quang co thé xay ra giira hai soi cap quang: gom céc soi quang loose-tube 250 pm
va cac soi quang tight-buffered 900 pm. Ca hai phuong phap ndi co khi (mechanical) hodc néng
chay (fusion) c6 thé sir dung dé ndi soi 250 pm véi soi 250 pm, soi 250 um véi sei 900 pum, hodc
s0i 900 um véi soi 900 um. Théng thuong, cac soi da mode 1a 50/125 pm dén 62,5/125 pm trong
khi céc soi don mode 13 6/125 dén 9/125 um. Nbi bang co khi hodc nong chay c¢é thé hd trg ndi ca
hai loai s¢i don va da mode.

Phwong phap ndi bing néng chay

Trong phuong phap néng chay, may dugc sir dung dé xép hai dau cudi soi quang can ndi
that thang hang rdi han ndng chay hai dau cudi thity tinh lai vi nhau bang ho quang dién. Phuong
phap nay tao mot két ndi lién tuc gitra hai hai soi quang, cho nén suy hao ctia 4nh sang truyén qua
mdi nbi 1a rat bé, thong thuong 14 0,1 dB.

Fusion Splice
; ; Fujikura FSM 50S
g e N Fiber Optic Fusion

[ . R
- Splicer Kit
" — P

electric arc ‘

i
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

C6 thé tom tat phuong phap han nong chay bang bon budc co ban sau day:

Budc 1: Chuén bi soi - Boc cac 16p phu bao vé, cac 16p vo, cac 6ng, cac thanh phﬁn gia cuong, ...
chi dé lai phéan soi thity tinh, chii ¥ phai giit phan thuy tinh nay that sach.

Budge 2: Cét soi - St dung dung cu cit soi that tbt, day la yéu t6 can thiét dé mdi han noéong chay
thanh cong. Lat cit phai phing nhu gwong va vudng goc véi truc soi quang dé dat duoc mdi ndi
hoan hao. LUU Y: tuan thu cach thic st dung dung cu cat dé lat cat dat dén do tinh xao.

Budc 3: Lam néng chay soi - C6 hai budc trong budc xép thing hang va ddt nong. Xép thing
hang c6 thé duge thuc hién bé“mg nhan céng hodc ty dong tuy thudc vao thiét bi ndi dang st dung.
Néu str dung thiét bi ndi cao cp dat tién thi viéc xép thang hang cang hoan hao. Khi xép thang
hang da dat yéu cau, thiét bi ndi néng chay st dung hd quang dién dé lam noéng chay soi, han cb
dinh hai du cudi soi lai v6i nhau.

Budc 4: Bao vé soi - Viéc bao vé soi dbi véi udn cong hodc kéo cang s€¢ dam bao cho mbi ndi
khong bi hong trong khi van hanh. Thong thuong moét mdi han nong chay chiu duoc sirc cing
trong khoang tir 0,5 dén 1,5 Ibs (1 pound = 453,59237 grams) va s& khong bi hong trong diéu kién
hoat dong binh thuong, nhung no van can duge bao vé khi bi ubn cong qua muc va cac tac dong
manh. C6 thé st dung 6ng nhiét co, silicone gel va/hodc cac dung cu bao v¢ co khi dé bao vé mdi
ndi.

Phuong phap nbi bang co khi

Céc bd nbi co khi 1a cac dung cu xép thang hang don gian, dugc thiét ké dé giir hai dau cudi
soi thang hang mot cach can than ma khong c6 lién két ¢6 dinh dé cho phép anh sang truyén tir soi
nay qua sgi kia, thong thuong suy hao 1a 0,3 dB.

Mechanical Splice

fiber [ T -I fiber

alignment sleeve

Nbi co khi ciing dugc thuc hién qua bén budc sau day:

Budc 1: chuén bi soi - Boc cac 16p phit bao vé, cac 16p vo, cac éng, cac thanh phan gia cudng, ...
chi dé lai phan soi thiy tinh, chii ¥ phai giit phan thiy tinh nay that sach.

Budc 2: Cit soi — Thyc hién nhu d6i véi ndi bang cach han ndng chay nhung d6 chinh xac cua lat
cit khong dat dén hoan hao.

Budc 3: Noi lién co khi cac sgi — Khong can dot noéng, don gian dat hai dau cuoi s¢i vao trong bd
nodi co khi. Index matching gel bén trong bd noi co khi s€ gitip noi anh sang tir sgi nay qua soi kia.

Budc 4: Bao vé soi — Mot bd ndi co khi hoan chinh d3 bao vé tét cho mbi ndi.
2.3.6 Do thir
Do thir cap quang tuan theo qui trinh sau day:
- Do thir true khi lap dat.
- Do thir khi tiép nhan.
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- Do tht bdo dudng ngan ngira hu hong.
- Xur ly hu hong.
Po thir trwde khi lip dit (Preinstallation Testing): Do thir truéce khi ldp dat duoc thuc hién trén
cudn cap quang ngay sau khi nhan tir nha cung cép vat tu va trude khi dem di 1ap dat. Cac loi ich
cua do tht trude khi lép dat 1a kiém tra duoc:
e c4p bi hu hong hay khéng trong qua trinh van chuyén.
o Cép c6 hay khong c6 qua trinh kiém tra ctia nha may.
e Suy hao ciia sgi c6 gidng nhu ctia nha san xuat théng bao. Vi trong qua trinh van chuyén
¢6 thé 1am cho suy hao sgi quang ting 1én.

Néu c6 nhirng khuyét diém tim thdy trong qua trinh kiém tra trudc khi lap dat thi phai lién
hé v&i mot trong céc nha xut nhap khau, nha cung cip, hodc nha san xuét dé thay thé. Néu nguoi
lap dat khong thuc hién cong doan do thir trudce khi lip dat ma phat hién ra cac khuyét diém sau
khi 1dp dit, thi khong ¢ cach nao dé chimg minh nhitng ngudi lap dat khong gay ra cac khuyét
diém d6. Cong doan do thir kiém tra trude khi 1ap dat chi tén khoang vai gio nhung né c6 thé tiét
kiém dugc hang ngan USD dé thay thé cap bi khuyét diém.

bo thtr trudce khi 1ép dat co thé duoc thuc hién béng mot optical fiber flash light tuy thude
vao chiéu dai cudn cap, ngudn phat quang va ddng hd do cong suat quang, hodc moét OTDR. Cudn
cap phai duoc xép trat tu sao cho hai dau cudn c6 thé d& dang thuc hién do thir. Sur dung ngu@)n
phat quang va dong hd do cong suat quang, cic dau ndi hodc cic bo ndi co khi c6 thé dung lai
duogc két ndi vao dau cudi mdi soi.

Ngudn phat quang va dong hd do cong suat quang chi ¢6 thé do suy hao cta sgi quang tir
dau cudi dén dau cudi, chir khong thé xac dinh dugc vi tri gy ra suy hao.

bo thur trude khi lép dat thuong sir dung OTDR dé thyuc hién do va no c6 thé do dac:

e Suy hao dau cudi dén dau cudi. Két qua niay c6 thé so sanh véi thong bao ghi trén cudn
cap. Chu y dén phuong phéap do suy hao ma nha san xuat str dung.

e Khoang cach dén diém suy hao 16n. OTDR c6 thé xac dinh khoang cach tir dau cudn céap
dén ving bi 15i chi xé dich trong khoang 1 mét. Cac danh dau footage trén 16p che chan soi
cap co thé dugc st dung dé hd trg dinh vi chd bi 16i.

e Suy hao quang trén don vi chiéu dai (dB/Km).
e Do thir lién tuc dau cudi dén dau cudi mdi soi quang.

Po thir khi nghiém thu (Acceptance testing): Cac chuan sau day c6 thé dugc ing dung dé do thir
cap soi quang:

e ANSI/TIA/EIA-455-171A
e ANSI/TIA/EIA-455-61

e ANSI/TIA/EIA-562-7

e ANSI/TIA/EIA-526-14A
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Mot lién két quang gdm mot sgi quang ma hai ddu déu c6 cac dau ndi. Cac lién két quang
thong thuong dugc bat dau va két thuc tai cac don vi phan phdi quang. Cac lién két quang duoc
két ndi dén céc thiét bi dién tir nhu cac hub, bd ghép kénh, router.

Mot lién két quang hodc mot mach quang phai duoc do thir truéce khi dua vao phuc vy, hoic
& nhitng thoi diém khéc, nhu trong lic sira chita hu hong. Mot ngudn phat quang va ddng ho do
cong suat hoic OTDR c6 thé duge st dung dé do dac suy hao tuyén cap quang hodc mot mach
quang.

Sau day la cac loi ich cta viéc do thir khi nghiém thu:
e Giam sat suy hao tong cua cac thanh phan thu dong trong lién két quang theo cac tham sb
thiét ké.
e Giam sat cac thanh phan thu dong di duoc lap dat dung qui cach chua.
e Tbi thiéu thoi gian chét trong luc bao dudng khi ma cac thanh phan thu dong duoc lap dat
khong dung qui cach.
e Thiét 1ap nén mot trach nhiém giai trinh khi ma cac mach quang dugc thiét ké véi cac lién
két quang da kénh két ndi voi nhau va lap dit bai nhidu hon mot nha cung cép.
e Cung cip diém chuin dé so sanh vdi cac do dac trong tuong lai.
Do thir bdo dudng ngin ngira hu hdng (Preventive maintenance testing): Po thir bao dudng ngan
ngira hu hong 1a phép do thir theo chu ky mot lién két quang, nhim giam sat suy hao tai thoi
diém do va so sanh v&i suy hao chuan khi do nghiém thu. Do thir nay dé tim cac hu hong tiém
tang trude khi ching gay ra hu hong 1am ngung hoat dong cua lién két quang. Do thir bao dudng
ngan ngira hu hong thuong thuc hién vé dém hodc cudi tuan dé it anh huong dén ngudi sir dung.
Cac lgi ich cta do thtr bdo dudng ngan ngtra hu hong la:
e Tbi thiéu thoi gian nglmg hoat dong.

e Tang df tin cdy ciia mang.

2.4 CAU TRUC CAC HE THONG CAP
24.1 Gidi thiéu
Céu triic mot hé théng cap duoc xac dinh nhu 1a mot c4u hinh tap hop hoan chinh hé théng

cap, c6 lién két v6i phan cing cho trong hé thdng ma cac phan cting nay duoc lip dat dé cung cp
mot ha tang vién thong c6 tinh toan dién. Ha tang nay phuc vu cac tmg dung rong 16n, nhu 1a cung
cép dich vu dién thoai hodc cac mang may tinh. Céu trac hé théng cap bat dau tai diém ma & do
nha cung cap dich vu (SP-Sevice Provider) két cudi. Piém nay ciing dugc xem 14 diém phan ranh
giéi (Demarc-Demarcation) hodc thiét bi giao tiép mang (NID-Network Interface Device).

Mai cau triic hé thong cap 1a duy nhat. Diéu nay 1a do sy thay doi vé:

e Kién triic cua tda nha ma ¢ d6 chira cac hé thong lap dat cap.

e Céc san pham céap va sy két ni.

e Thao tac lap dat cap.

e Céc loai thiét bi ma viée lép dat cap sé ho tro trong hién tai va tuong lai.
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Céu hinh ctia hé thong cap hién hitu (trong truong hop nang cip va trang bi thém cac thiét
bi méi).

Céc yéu cau ctia khach hang.

Béo hanh ciia nha san xuat.

Tiéu chuén hoa lap dat cap la can thiét vi ndé dem dén céc loi ich sau day:

Tinh nhit quan cua thiét ké va lip dit.
Thich tng véi cac yéu cau vé duong day vat 1y va truyén dén.
Cung cap co s6 thim dinh khi mo rong hé thdng va cac thay d6i khac.

Cung cép tai liéu dong dang.

Kién trac cua cac hé thong cap bao gom hau hét hodc tat ca ca cac thanh phan sau day:

242

Céc phuong tién thiét bi ngd vao (entrance facilities).
Cac dudng dan tryc chinh ngang doc.

Cac cap truc chinh ngang doc.

Cac duong dan ngang.

Céc cap ngang.

Cécngdra két ndi thiét bi sir dung.

Céc phong thiét bi.

Telecommunications closets.

Céc phuong tién thiét bi ndi chéo.

Multiuser Telecommunications Outlet Assemblies (MUTOA).
Céc diém chuyén tiép (Transition Points).

Céc diém hop nhét (Consolidation Points).

Entrance facilities

Céc phuong tién thiét bi ngd vao bao gdm cac thanh phan cép can thiét dé cung cap kha ning
két ndi cac thiét bi phuc vu bén ngoai dén mang cap trong nha. Cac phuong tién thiét bi ngd vao
bao gom:

Céac dudng dan ngd vao.

Cap

Phan ctmg két ndi.

Cac thiét bi bao vé mach dién.
Phan cimg chuyén tiép.

Thiét bi khéc.

C6 bdn loai phuong tién ngd vao:

Ngam c6 ong dan (underground) .
Puong ham (Tunnel).

Ngam truc tiép (Buried).

Treo (Aerial).

Céc ngd vao ngam c6 dng din: Cac ngd vao ngam dudi dat sir dung cac ong dan hoic cac duong

dan co khi khac dé cung cip cac duong dan ngdm dudi dat dén toa nha. Cac duong dan ngd vao

ngam dudi dat c6 ong dan c6 nhimng thuan loi nhu sau:

Gilr vé my quan cua toa nha.
Thich hop cho thay thé trong twong lai hoic di chuyén.

73

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

e Kinh té trong thoi gian dai.

e Cung cép su an toan tot hon dé bao vé soi cap vé vat 1y.

e Giam thiéu céac stra chita sau niy c6 thé co dbi véi tai san khi su phét trién can thiét cho
céc thiét bi phwong tién hién co.

Cac bét lgi clia ngd vao ngam duéi dat c6 dng dan la:

e Chi phi lip dit ban dau cao.

e Doi hoi can than khi 1ap ké hoach cho cac dudng dan vao.

e Tao ra dudng dan nudc ngﬁm véo toa nha néu that su khong dugc che chén kin.

e Mait nhiéu thoi gian thi cong lap dat.

Céc ngd vao ngim tryc tiép: Cac ngd vao ngam truc tiép (rinh) khong sir dung cac dng dan. Piac
diém cua cac duong dan ngdm khong ding dng nay la:

e Thuong dugc cung cap béi chii nhan toa nha tinh tir tda nha dén ranh gidi s¢ hitu (hoic
dén cac toa nha khac c6 cing ranh gii).

e Din tir vi tri ngd vao toa nha dén ham, hodc him bao dudng. Tir nhitng vi tri ndy, nha cung
cép dich vu s& két ndi dén hé théng cung cép dich vu.

e Doi hoi phai c6 ming song hodc dng dan khi di qua vanh dai cé tuong bao.

Céc thuén loi ciia ngd vao ngam tryc tiép 1a:

e Gilt vé my quan cua toa nha.

e Thong thudng chi phi lap dat ban dau ré hon lap dit cic ngd vao ngam c6 6ng dan.

o (6 thé d& dang di qua chuéng ngai vat, dugc so sanh voi cac ldp dat ngd vao co dng dan.
Céac bt loi cua ngo vao truc tiép la:

e Khéng linh déng dé cai tién hodc thay dbi dich vu trong tuong lai.

e Khong cung cap su an toan hon nita dé bao vé sgi cap vé vat Iy nhu d6i véi hé thong ngd
vao ngam c6 ong dan.

e Kho dinh vi, trir khi c6 bang thong bao kim loai hodc cac loai khac cung dang c6 mau sic,
dic biét trong truong hop cap quang khong c6 thanh phan kim loai.

e Kho6 khin cho 1ap ké hoach dinh tuyén va lam dtng theo hd so.
Céc ngd vao treo: Cac thuan loi ciia ngd vao treo la:

e Thong thudng c6 chi phi lap dat thap.

e Dé dang cho bao dudng.

Céc bat loi ciia ngd vao treo la:

e Kém my quan do thi.

e Gay chudng ngai cho phuong tién luu thong.

e (6 thé 1am hu hai bén ngoai tda nha.

74

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chuong 2: Cép va ky thugt lip d:t cdp thong tin

e D@ bij anh hudng ctia cac dicu kién moi truong, nhu 1a: cdy nga, dong gio, ...

e Thong thuong ldp dat chung véi day dién luc, CATV, va day dién thoai hodc cac dudng
day truyén sb liéu khac.

2.4.3 Backbone cables

Telecommunications Room
{Intermediate Cross-Connect)

Patch cord and jumper
lengths in the IC are
limited to 20m (66 ft.)

. Telecommunications Room
300m (984 ft | maximum (Horizontal Cross-Connect)

If the HC to IC distance is
less than maximum, the IC to
MC distance may be increased,
provided that the maximum total

length is not exceeded

Cabling directly between
telecommunications rooms
on the sama floor is
allowed as long as itis
in compliance with the

basic star topology
Tog
QU'PMENT
1500m (4920 ft.
(ISO/IEC 11801
LEC@
Wﬁﬂk,ﬂ,;p&oﬂs

Equipment Room
[Main Cross-Connect]

Patch cord and jumper
lengths in the MC are
[imited to 20m {66 ft.)

To
EQUJPMENT TIA BACKBONE CABLE DISTANCES (MC TO HC)

Grounding must conform to
applicable building codes as
well as ANSI-J-STD-607-A

Hinh 2.14: Mot vi du vé céu trac lép dat backbone cabling
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Backbone cable dugec mé ta 1a cap dé truyén tai thong tin trong phin mang 15i ciia mdi
mang. Chuan ANSI/TIA/EIA-568-A dinh nghia backbone cabling nhu sau:

e Chuc nang cua backbone cabling 1a cung cap cac lién két giita cac telecommunications
closets, cac equipment rooms, va cac phuong tién ngd vao trong cau tric hé thong cép vien
thong.

e Backbone cabling bao gdm cic backbone cable, cac thiét bi két ndi chéo chinh va trung
gian, cac bo két cudi co khi, va cac day ndi (patch cords) hodc cac jumper duoc ding dé két
n6i chéo backbone-to-backbone. Backbone cabling ciing bao gom hé thong di cap giita cac
toa nha.

Co hai loai backbone cable: interbuilding va intrabuilding. Inter building backbone cable
duoc xac dinh 1a cap dung dé truyén tai thong tin giita céc toa nha. Intrabuilding backbone cable
dugc xéac dinh 1a cap truyén tai thong tin gitra cic closets trong toa nha don.

Chuin ANSI/TIA/EIA-568-A ciing dinh nghia c6 hai cAp quan 1y d6i v6i backbone cabling:
backbone cip mdt va backbone cap hai. Backbone cip métla cap dugc lap dat giira thiét bi két
nbi chéo chinh (MC-main cross-connect) va thiét bi két ndi chéo trung gian (IC-intermediate
cross-connect) hodc thiét bi két nbi chéo ngang (HC-horizontal cross-connect). Backbone cip hai
1a cap duoc lip dit giita IC va HC.

Céc thanh phan thiét bi chu yéu ciia backbone cabling bao gom:

e Céc truc duong din cap, 6ng dan, cic ong cimg xuyén san nha (ming séng). Cac thanh
phan nay duoc ding dé 1am khong gian duong din cho cap.

e Cac loai cap: cap quang, cap dong xoan doi, cap dong truc.

e Cac phan cung keét ndi: cac block két noi, cac bang cam day, cac phan cing két noi trung
gian, ket noi chéo.

e Cac thanh phan khéc: phan cimg hd tro cap, chong chay, va phan cimg nbi dat.
244 Horizontal cable

Horizontal cable duoc hiéu 1a mot hé théng cap chay ngang theo san nha hodc tran nha.
Chuin ANSI/TIA/EIA-568-A dinh nghia horizontal cabling nhu sau:

e Horizontal cabling 1a mét phan mang cép cia hé telecommunications cabling, n6 1a phan
mé rong tinh tir work area telecommunications outlet/connector dén thiét bi ndi chéo ngang
trong telecommunications closet.

e Horizontal cabling bao gom cac cap ngang, cac telecommunications outlet/connector trong
area work, két cuodi co khi, va cac day noi hoac cac jumper c6 trong telecommunications
closet.

Céc hé thong horizontal cabling gdm hai thanh phan co ban sau dy:
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e (Cap ngang va cac phan cing két noi dung dé truyén tai cac tin hi¢u gitta work area outlets
va thiét bi noi chéo ngang trong mot telecommunication closet. H¢ thong cap nay va cac
phan cting két noi cua n6 dugc xem 1a mot két noi co ban (basic link).

e Cac khong gian va dudng dan ngang duoc dung dé phan phdi va hd tro cap ngang va phan
cting két ndi giita work area outlet va telecommunications closet.

A Customer Premises Equipment (CPE)
B HCEquipment Cord
C Patchcords/cross-connect jumpers sir dung trong HC bao gdm equipment cables/cords phai

khong dai hon 5m (16ft). Note: ISOJEC 11801:2002 specifies a max. patchcord/ cross-
connect length of 5m (16.4 f1.), which does not include equipment cables/cords.

Céap ngang tbi da dai 90m (295ft).

TP (Transition Point) hodc CP (Consolidation Point) (tity chon).

Telecommunications outlet/connect

Q™ mJ

Work area Equipment cord
Hinh 2.15: Mot vi du vé céu tric lép dat horizontal cabling
Céc dé nghi can xem xét chac chan khi chon Iya horizontal cabling:
e Céap ngang dai téi da 90 m (295 ft).
e Téi thiéu c6 hai telecommunications outlet cho mot work area.
e Horizontal cabling thuong khong sin sang dé truy nhap.

e Cung cap nhiéu ung dung (thoai, dir liéu, video, va cac dich vu c6 dién ap thap khac) ma
khong c6 cac yéu cau thay d6i nao 16n.

e Dinh tuyén va cac thanh phan hd trg hé théng cap ngang (loai cap ddng) phai tranh cac khu
vuc co nguén tao ra EMI.

Chuan ANSI/TIA/EIA-568-A yéu cau chon loai cap cho horizontal cabling 1a:

e 100Q UTP.
e 100Q ScTP.
e 100Q STP-A.

e 2-fiber (duplex) 62.5/125 pm hoac 50/125 um multimode optical fiber.
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2.4.5 Work areas

Thong thudng work area 13 khu vuc c¢6 dién tich vao khoang 10m?. Work area bao gém

cac thanh phan ding mé rong tir work area outlet dén thiét bi. Cac thanh phan nay c6 thé bao gom

cac thiét bi nhu may dién thoai, dau cudi dit liéu, thiét bi video, va may tinh. Ciing bao gém trong
work area 1a h¢ théng cap két ndi tir thiét bi dén work area outlet.

Khi 1ap ké hoach cho work area cabling, cin ghi nhd nhiing yéu té sau day:
Céc day ndi (patch cords) dugc thiét ké dé dang khi thay doi dudng di.

Do dai ti da cta cap ngang da dugc chi 16 v6i gia dinh ring cu ly t6i thiéu 3m cua day nbi
da duogc str dung trong work area.

Day ndi v6i hai dau cim gidng nhau thudng duoc sir dung. Cac day ndi phai dugc ché tao
ttr nha may.

Céc day noi bang dong dugc yéu cau co6 cau truc dang bén d€ c6 do mém déo.

2.4.6 Equipment rooms

Phong thiét bi 1a mot phong c¢6 muc dich dic biét duoc ding dé cung cap khong gian va duy

tri moi trudng van hanh cho thiét bi vién théng rong 16n. Phong thiét bj n6i chung dwoc xem xét

phuc vu cho toan bd toa nha, & d6 mot telecommunications closet phuc vu mot ph?in hodc toan bo

tang lau cua toa nha.

Phong thiét bi:
Duing két cudi va két ndi chéo cac backbone va horizontal cable.
Cung cép khong gian 1am viéc cho nguoi quan 1y diéu hanh.

Puoc thiét ké tuy thudc vao cac yéu cau dic trung c6 xem Xxét dén chi phi, kich thuéc, su
phat trién, va su phtc tap cia thiét bi.

Ciing co thé phuc vu mot phén cua dac tinh ngd vao hoac nhu mét telecommunications
closet.

Chira nhiéu bo phan cia thiét bi didu khién chung nhu thiét bi thoai, dit liéu, video, canh
bao chay, ...

Thong thuong, phong thiét bi phuc vu cho toan bd toa nha. P6i khi, cé cac toa nha trang bi

nhiéu hon mot phong thiét bi dé:
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Phan chia céc loai thiét bi va dich vu khac nhau.

Tréanh cac hiém hoa.

Phan chia thiét bi cho mdi ngudi thué khi trong toa nha co nhiéu ngudi cling thué.

Céc diém can luu y di v6i phong thiét bi:

N6 phai c6 tinh da nang. Mot phong thiét bi phai dwogc thiét ké c6 xem xét dén cac tng dung
ca trong hién tai va twong lai. N6 phai c6 kha nang cung cip sy gia ting va thay thé cac thiét

bi, cling nhu cac nang cép trong thoi gian hoat dong ma giam thiéu duoc su gian doan dich
vu va chi phi.
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e NO phdi c6 dén chiéu sdng, may dieu hoa khong khi, nguon dién, va cac doi hoi khong gian
toi thiéu.

2.4.7 Telecommunications Closets

Telecommunication closets khac voi equipment rooms va entrance facilities & di€ém chung
duoc dung phuc vu trong mdt tang lau cua toa nha (floor-serving).

Céc Telecommunication closets c6 thé:

e Phuc vu nhu mot diém két cudi cac hé thong backbone cable va horizontal cable trong mot
mang.

e Chira cac bo két ndi chéo ngang, cac phan ctng két ndi, jumper, cac day noi.

e Bao goém cac diém két ndi chéo trung gian cho cac bd phan khac nhau cua hé thong
backbone cable.

e Cung cip mot mdi truong co tinh didu khién cho cac thiét bi vién théng, phin cimg két ni.

Kich thudc cuia telecommunication closets c6 thé khac nhau tity thudc vao chtrc ning ciia né
va kich thudc cua ting ldu ma n6 phuc vu. Thong thudng, cic yéu cau vé kich thudc dua trén su
phan bd céc dich vu vién thong dén mot khu vuc 1am viée riéng biét. Trong khi d6 kich thudc thuc
su cua telecommunications closets s€ phu thudc vao tng dung cua toa nha. Vi thé kich thudc phu
thudc vao nhiéu sy thay doi trong giai doan xay dung du an. Tuy nhién, kich thudc tdi thiéu cho
mot telecommunications closet dugc cho trong bang sau day:

Néu khu vuc phuc vu Thi kich thuéc caa Closet tdi thiéu
Nho hon 5000 sf 10 feet x 7 feet
5000 sf— 8000sf 10 feet x 9 feet
Lén hon 8000 sf 10 feet x 11 feet

1 foot = 0,3084 m; 1sf=0,09290304 square metters

Theo NEC Section 110-16 yéu ciu can 3 feet cho khong gian lam viéc xung quanh thiét bi,
diéu nay ciing duoc ap dung cho telecommunications closets.

Nguon cho cac thiét bi trong telecommunications closets phai dugc cung cap tir cac day dan
ngudn sir dung riéng biét (NEC Article 215). Cac 6 cam dién loai quadplex v6i ddy dan 20 amp
riéng biét va cac day dat tach biét dwoc lip dat theo mdi bd tudng trong equipment room. Cac
nguén khéc cho dén chiéu sang, cac motor, may diéu hoa nhiét do cling dugc cung cép béng cac
day dan ngudn riéng biét.

He¢ thdng canh bao chay phai dugc lap dit trong telecommunications closets. Trang bi cac

binh chita chdy va dit & chd thich hop trong telecommunications closets.

Lwa chon vi tri cho telecommunications closets sao cho chiéu dai cap la toi thiéu doi vai
horizontal cable va vertical cable.
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Hinh 2.16: Mot vi du vé telecommunications closets

2.4.8 Cross-connections

Mot trong cac chirc ndng chu yéu cua telecommunications closet 1a chira cac ket noi chéo va
ket noi trung gian. Hinh v& sau day so sanh gitra hai loai két ndi nay.

Cross [ —— — —
connection | | Equipment —re
= = ocble | (5
: - "'"_"_“E 5 &=
s : ] =
300 paire 110 Bunch Blook | 300 paire 110 Bunch Blook —
Common
| Horizontal Equipment cable Horizontal Equipment
Cabling : Cabling
| | ;/ “.
a— — — o
"Work Area = Colmmcl)n V:Vak Area | E=
Equipment

Cross connection

Interconnection

Hinh 2.17: Cross connection, inteconnection

Céc két ndi chéo duge yéu cau giita horizontal va backbone cable va khi co cac két ndi thiét
bi da cong (vi du, cac bd két ndi 25 doi) gin v6i horizontal hodc backbone cabling. Céc két ndi
trung gian c6 thé dugc dimg khi ma c6 cac két ndi thiét bi don cong (vi du, cic bd ndi cap quang 4
s0i) gén vé6i horizontal hodc backbone cabling.

C6 3 loai noi chéo:

e Main cross connect: 1a két noi chéo trong equipment room dung k&t noi cho cac cap ngd
vao, backbone cables, va equipment cables.

e Intermediate cross connect: 1a cac di€ém k&t ndi chéo nam gilra main cross connect va
horizontal cross connect trong backbone cabling.

e Horizontal cross connect: 1a két ndi chéo cho horizontal cable dén cabling va thiét bi khac.
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Céac két ndi chéo chép nhan hai loai:
e Patch cords (UTP, ScTP, STP-A, s¢i quang).
e Copper jumpers.
Chuin ANSI/TIA/EIA-568-A dua ra cac khuyén nghi cho tit ca cac két ndi chéo:

e Horizontal va backbone cabling duoc két cudi cd dinh trén phan cing két ndi sao cho thoa
cac yéu ciu ciia chuin ANSI/TIA/EIA-568-A.

e Tat ca cac két noi giita backbone va horizontal cables dugc két noi chéo.

e Equipment cables cing v&i mot sd port trén bo két ndi don thi duoc két cubi bing phan
cting két ndi chuyén ding.

e Equipment cables co thé hodc 13 két ndi chéo hoic 1a két ndi trung gian voi horizontal hodc
backbone cable.

e Két ndi tryc tiép 1am giam thiéu cac két ni trong thiét ké mot lién két. Tuy nhién, ciing lam
giam di d6 linh hoat.

e Cap dung cho két ndi chéo 1a loai patch cable dugc bén.
2.4.9 Topologies
C6 hai dinh nghia khac nhau vé topology 1a physical va logical.
O day ta chi xét Physical topology.

Dé két ndi cac thanh phan thiét bi, tat ca physical topology bién d6i theo hai phuwong phap
chu yéu sau: point-to-pointva multipoint

Point-to-point (PTP) topology: két ndi hai nit truc tiép véi nhau. Vi dy, hai may tinh két ndi thong
tin v&i nhau qua cac modem.

Trong mot lién két point-to-point, hai thiét bi chiém dung hoan toan phuong tién truyén
thong. Boi vi phuong tién truyén thong khong co tinh chia sé, co ché khong can thiét dé nhan
dang cac may tinh nén hai thiét bi trong mang point-to-point khéng can dinh dia chi.

Céc lién két point-to-point co thé 1a don cong, ban song cong, hodc song cong. Khi cac thiét
bi phai lién lac v6i nhau hai chiéu trén lién két ban song cong, mot vai co ché thay doi phai duoc
ap dung dé chuyén ddi cac qui dinh cho céc thiét bi goi va nhan.

Multipoint topology: Multipoint topology lién két ba hodc nhiéu hon céac thiét bi thong qua mot
phuong tién truyén théng don 1¢. Multipoint topology hoat dong kha giéng véi dich vu hoi thoai,
& d6 cac thué bao dién thoai duoc két ndi trén cung mot dudng day.

Do multipoint topology chia s¢ mgt kénh chung, mdi thiét bi cin c6 mot cach thire dé tu xac
dinh minh va xac dinh thiét bi nao mudn goi thong tin. Phuong phép sir dung dé xac dinh cac thiét
bi gbi va nhan duoc goi 1a dinh dia chi.

C6 bén loai physical topology sir dung trong mang may tinh: Star, Bus, Tree, Ring, va
Hybrid.
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Star Topology: Star topology 1a mot phuong phap thong dung dé két ndi hé thong cap trong mang
may tinh. Trong star topology, mdi may tinh két ndi dén thiét bi trung tim théng qua mot lién két
diém-diém (point-to-point). Tuy thudc vao kién trac logic dugc sir dung, ma thiét bi trung tam co
cac tén sau day: Hub, Multipoint Repeater, Concentrator, Multi-Access Unit (MAU).

Hinh 2.18: Star Topology

Céc hub trung tdm ciing c¢6 thé duoc phan loai nhu sau:

e Passive hub: 1a mot splitter tin hiéu don gian. Chirc nang chinh cua no 14 két ndi cac nhanh
cua hinh sao trong khi bao dudng duy tri cac dac tinh dién thich hop. M4t passive hub dinh
tuyén tit ca cac nat . Diéu nay c6 nghia tao ra mot tai luu lugng 16n khi c6 nhiéu lién két
lam viéc giita cac may tinh. Mdi may tinh c6 nhiém vu thém 1a doc dia chi ctia mdi mau tin
ma n6 nhan dé xac dinh d6 c6 phai la mau tin ma né can phai nhan hay khéng. Tin tirc chira
cac dia chi khac thi duoc loai bo.

e Active hub: active hub thuc thi chirc nang nhu mét passive hub, nhung c¢6 cac mach dién ti
dé tao lai va phat lai tin tirc. Do d6, cac active hub co thé dugc st dung dé mo rong cd cua
mot mang.

o Intelligent hub: intelligent hub thuc thi cac chuc ndng nhu céc passive hub va active hub;
N6 con co thé thuc hién cac cong viée chon lya dudng va mot vai chirc ning quan tri mang.
Céc intelligent hub dinh tuyén Ivu luong chi dén nhéanh cua mang sao trén nut nhan dugc
chi dinh. Néu ¢6 cac lién két du thira ton tai khi ma co cac su cd vé cap xuét hién, mot
intelligent hub c6 thé dinh tuyén théng tin trén céc lién két sir dung mot cach binh thuong.

Céc router, bridge, va switch 1a cac vi du cua intelligent hub ma chung c6 thé dinh tuyén
truyén dan mot cach thong minh. Cac intelligent hub ciing c6 thé tich hop cac dic diém chén doan
dé c6 thé d& dang khic phuc cac sy ¢ mang.

Utu diém ciia star topology.

Rét nhiéu hé théng cap duoe thiét ké theo star topology. Mang ndy c6 cac uu diém:

e MBJi thiét bi duoc phan biét bang chinh sgi cap két ndi cua né. Diéu nay d& dang cho viéc

cach ly riéng biét cac thiét bi ra khoi hé thong bang cach thao cap két ndi cia n6 ra khoi
hub.

o Tt ca dit lieu déu truyén qua nut trung tdm, cho nén co thé trang bi cac thiét bi chin doan
dé d& dang khic phuc va quan 1y mang.

e Sy t6 chitc co tinh phan cip cho phép co lap luu luong trén kénh truyén. Diéu nay c6 loi
cho mét s6 truong hop, nhung khong phai 1a tit ca cho cac may tinh c6 tai ning trong mot
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mang. Luu luong tir nhitng méy tinh ¢6 tai nang c6 thé dugc chia sé tir toan bo luu lwong
hodc tong luu lwong phan tan dé c6 mot luu lugng dong déu hon.

Khuyét diém cua star topology-
e Boi két ndi cap 1a diém-diém cho mdi niit nén sé& tén cap.
e Mot hub bi sy ¢d ¢6 thé 1am té 1iét mot vung rong 16n clia mang.

C6 thé vi du mot vai mang star topology sau ddy: ARCnet, 10Base-T, 100Base-TX,
StarLAN.

Bus Topology: trong bus topology, tat ca cac thiét bi duge ndi dén cung mot phwong tién truyén
dan. Céc bus st dung 1a kim loai, thuong dung 13 cap dong truc, va két cudi soi cap phai 1a mot
dién tro két cudi dé phdi hop tré khang vai soi cap. Dién tro két cudi giup ngan chin cac phan xa
dir liéu. Bus két ndi dugc xem nhu 1a hé thong da diém boi vi tat ca thiét bi duoc mic vao cliing
mot backbone cable.

10BASE2 cable with
BNC T-Connector

Hinh 2.19: Bus Topology

Mot dic tinh quan trong can nhé trong bus topology 13 tat ca tin hiéu dit liéu phat quang ba
xuyén sudt cu tric bus, cho nén can ¢6 mot co ché dinh dia chi sao cho mdi nat hiéu duoc buc
dién nao minh can phai nhan.

Ut diém ciia bus topology
e Chi phi cap tdi thiéu vi sir dung bus chung.

A

e Yéu cau do dai cap ngan hon so véi star topology. 2

e D@ dang dé két ndi may tinh hodc thiét bi ngoai vi dén hé théng bus. ~ 10BASE2 cable end
Terminator
Khuyét diém cua bus topology
e Kho khian cho xtr Iy su ¢6 vi khong t6n tai cac diém phan phéi trung tam.
e Toan bo mang ngung hoat ddng néu c6 su ¢b trén cap chinh.

e (Can c6 ket cudi ¢ hai dau backbone cable.

C6 thé vi du mét vai mang bus topology sau ddy: ARCnet, Token bus, Ethernet, (10Base2).

Tree Topology: tree topology két hop cic dic tinh clia star va bus topology. N6 bao gom cac
nhom workstation ¢6 céu hinh star topology két ndi dén mot bus backbone cable (xem hinh dudi
day).

Tree topology cho phép viéc mé rong mang hién co.
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

Uu diém ciia tree topology
e Di diy diém-diém cho cac phan mang riéng biét.
e Duoc hd trg boi cac nha cung cip phan cimg va phan mém.
Khuyét diém cua tree topology
e Chiéu dai toan bd mdi doan bi gidi han bdi hé théng cap st dung.
e Néu backbone cable bi su cb thi toan bd mang ngung hoat dong.

e Kho khin hon cho vi€c cau hinh va di cap so véi cac topology khac.

Backbene Cable
s

Hinh 2.20: Tree Topology

Ring Topology: trong ring topology, mdi nut dugc két ndi dén hai nat khac, nhu thé tao ra mot
vong ring. Mdi nut trong ring topology hoat dong nhur mot bo repeater. Né nhan tin tirc phat di tir
nat lién ké trude d6 va khuéch dai tin tirc nay trude khi phat di tiép.

Ring Topology

hitp:ifwww. computerhope com

Hinh 2.21: Ring Topology
Uu diém ciia ring topology
e Mobi repeater nhan doi tin hi€u dit li¢u cho nén hiém khi xuét hién sy suy gidm tin hi¢u.
e Dit liéu duoc chuyén giao mot cach nhanh chong khong c6 dang “c chai”.
e Truyén dan di liéu twong d6i don gian, cac goi dit liéu truyén di chi trong mot hudng.
e Thém mot nut khong 1am anh hudéng dang ké dén bang thong.
e Tranh dugc xung d6t mang.
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

Khuyét diém ctia ring topology
o Sucdvé vong ring hoac mét nut co6 thé dan dén toan bod mang ngung hoat dong.
e B6i vi mdi nut phai c6 kha ning nhu mot repeater nén cac thiét bi mang dét do.
e Cac gdi dit liéu phai di qua mdi niit gita niit giri va nhan. Do d6, gy ra cham chap.
e Kho khéan trong viéc stra chita hu hong vong ring.
e Khi thém mdt nit cn phai tam thoi ngung hoat dong mang.

C6 thé vi du mot vai mang ring topology sau day: IBM Token Ring, Fiber Distributed Data
Interface.

Hybrid Topology: hybrid topology 1a su két hop nhiéu topology dé thanh mét topoloy rong 16n.
Hybrid topology néi chung 1a cdc mang c6 khu vuc rong 16n. Mdi topology déu c6 mit manh yéu
ctia no, do do su két hop ctia mét vai loai topology s€ dem dén mot mang c6 hiéu qua cao.

Hybrid - Star Bus Topology

Hinh 2.22: Hybrid-Star Bus Topology

Su két hop cua hai basic topology dé tao ra mot topology méi doi khi khong phai 1a hybrid
topology néu topology méi tao ra khong 1am thay ddi cac dic tinh cua basic topology. Vi du, tree
topolopy két hgp voi tree topology thi van 1a mét tree topology.

Su két hop ctia hai basic topology ludn tao ra mot hybrid topology.

Hybrid - Star Ring Topology

Network 1, 2 and 3 are based on a St
each other using a

Hinh 2.23: Hybrid-Star Ring Topology
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Chirong 2: Cdp va ky thuat ldp dit cdp thong tin

Uu diém cua hybrid topology

e (o thé két hop cac miat wu diém cua cac topology.

e (o hiéu qua d6i v6i workgroup va luu thoai c6 thé ti wu hoa.
Khuyét diém ctia hybrid topology

e Cac thiét bi trong hybrid topology khéng thé dem sir dung cho mdt topology khac néu
khong c6 mot vai thay d6i vé phan ctng.
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Chuong 3
AC CONG NGHE TRUY NHAP

GIOI THIEU

Dé trién khai t6t cac dich vu vién thong va dép mg cac yéu cau ngay
cang cao vé chat luong dich vu ctia nguoi sir dung, mang truy nhap doi hoi phai
dugc thiét ké thuc hién dung theo qui trinh va dam bao day du cac yéu ky thuat
cho mdi loai mang truy nhap.

Céc loai mang truy nhép trinh bay trong chuong nay bao gdm: mang truy
nhap dién thoai truyén thong va ISDN, mang truy nhap x.DSL, mang truy nhap
HFC va cable modem, mang truy nhap quang, mang truy nhap vo tuyén ¢ dinh
(FWA), mang truy nhap v¢ tinh véi goc mé bé (VSAT) va cac mang truy nhap
vé tinh di dong va khong day. Noi dung chi tiét trinh bay nham nam dugc ciu
trac, nguyén 1y hoat dong co ban, cac yéu cau ki thuat cia mang truy nhép, mot
s6 chi dan dé trién khai lap dat mot vai mang truy nhap don gian.
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Chuong 3: Cdc cong nghé truy nhip

3.1 TRUY NHAP BANG QUAY SO

Truy nhap bang quay sb 1a két ndi thiét bi dau cudi dén mang thong qua mot modem va
mang dién thoai céng cong. Truy nhap bang quay sé ciing gidng nhu két néi may dién thoai, ngoai
trir hai dau cudi 1a cac thiét bi may tinh. Vi truy nhap bang quay sb str dung cac dudng ddy dién
thoai, nén chat lwong két ndi khong thé ludn ludn tot va tc do dir liéu bi gidi han. T do dir lidu
cta truy nhép bang quay sb chi dat dén 56 Kbps, nhung véi cong nghé méi hon mét chat nhw
ISDN thi ¢6 cac tdc d6 cao hon.

Truy nhép bang quay sb khong doi hoi thém co s ha tang trén mang dién thoai, né 1a su
lya chon thich hgp cho nhiing khu vuc néng thon, khu vuc ¢ xa ma nhiing noi d6 xay dung mang
bing rong khong hiéu qua vi yéu cau khong cao ciing nhu mét do sir dung thap.

Truy nhép bang quay s6 doi hoi thoi gian dé thiét 1ap mot két ndi dién thoai va thuc thi
cong viéc bét tay trude khi chuyén giao dir liéu. Khi thyc hién mét lién két, néu cudc goi tinh
cude theo két ndi, thi mdi két ndi phai chiu cudc phi. Néu cude goi tinh cudc theo thoi gian, thi
thoi gian két ndi 14 thoi gian phai chiu cude phi.

¢ ——,

g Digital data Digital data
Local Evch Esch
— loop AD xchange xchange AD
DIA DiA
MVWY PATAATAVARY)
Analogue J_U_I—H—H—r Analogue
encoding Digital encoding encoding

Hinh 3.1:Truy nhap bing quay s6 (modem twong ty qua mang dién thoai IDN)

Khi str dung modem dé truy nhap, diéu can quan tam la tbc do va do tin cay cua modem.
ITU da dinh nghia cac chuén va dic tinh ctia modem nhu sau:
V.21: Modem song cong twong tu, st dung diéu ché audio phase shift keying & 300 baud, co toc
do truyén dit liéu s6 300 bps, chuén st dung cho mang dién thoai két ndi lién lac hai chiéu gitra
hai modem tuong tu.
V.22: Modem song cong tuwong tu, sir dung diéu ché PSK ¢ 600 baud, cé toc do truyén dir lidu sd
1200 bps hodc 600 bps, chuin dung cho mang dién thoai két ndi diém — diém dung cac mach 2
day: Truyén dan s6 dong bo/bat dong bo, truyén song cong doi day két ndi gitra hai modem twong
tur ¢ tde do 1200 bps.
V.22bis: Modem song cong, sit dung diéu ché QAM & 600 baud, c6 toc do truyén dir lidu sd
2400bps hoac 1200 bps, chuin st dung cho mang dién thoai va két ndi diém — diém dung cac
mach 2 day (xem nhu phién ban ctia V.22).

V.23: Modem don cong, st dung diéu ché FSK & 600/1200 baud, c6 tbc d6 600/1200 bps.
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Chuong 3: Cdc cong nghé truy nhip

V.26bis: Modem tdc dd 1.200/2.400 bps chuan ding cho mang dién thoai.

V.32: Cac modem song cong toc do dat dén 9.600 bps, 2.400 baud (thay thé cho 600 baud cua
chuén V.22), stt dung cho mang dién thoai ctia cac mach thué riéng: Truyén dan sb d@)ng bo/bat
ddng bo, truyén song cong trén doi day toc dd 9.600 bps, 4.800 bps.

V.32bis: Modem song cong tbc do dat dén 14,4 Kbps st dung cho mang dién thoai cia cac mach
thué riéng ndi diém — diém: Truyén dan s6 dong bo/bat dong bo, truyén song cong trén doi day
tbe do 14,4 Kbps, 12 Kbps, 9.600 bps, 7.200 bps, 4.800 bps.

V.34: Modem song cong toc do dat dén 28,8 Kbps, truyén din s6 dong bo/bat dong bd, song cong
hai day (2/4 day kénh thué riéng), toc do 28,8 Kbps.

V.34+: Modem song cong tbc do dat dén 33,6 Kbps stt dung cho mang dién thoai va cac mach
dién thoai diém — diém thué riéng: Truyén dan sé dong bo/bit dong bd, song cong trén hai day
(2/4 day kénh thué riéng), toc do 33,6 Kbps.

V.90: Cip modem twong ty va sé st dung cho mang dién thoai cong cong (PSTN-Public
Switched Telephone Network) toc d6 dat dén 56 Kbps theo chiéu xudng va 33,6 Kbps theo chiéu
1én, dugc phét trién trong thoi gian tir thang 3 nam 1998 dén thang 2 nam 1999: Truyén dan sb
ddng bo/bat dong bo, song cong trén hai day, tdc d6 56 Kbps. V.90 st dung diéu ché PCM (Pulse
Code Modulation).
3.2 ISDN
3.2.1 Giéi thiéu

ISDN la mét mang s6 da dich vu, cung cép dich vu thoai va sb liéu chung trén mdt duong
day thué bao. ISDN dén dén qua trinh s6 hoa mang ludi, cho phép cac ngudn tin hiéu: voice, data,
text, graphic, music, video c6 thé duoc truyén trén doi day déng hién hiru. Piém nbi bat cua ISDN
biéu hién qua viéc chuén hoa cac dich vu thué bao, cac giao tiép user/network, va kha nang lién
két mang. Céc tmg dung cia ISDN gdém co: fax nhom 4, dich vu khéan cap (bao trom, bao chay,
...), dich vu ghi s6 dién, nudc, gas. Cac thiét bi cii cua mang PSTN van dung duoc véi ISDN qua
mot bo twong thich dau cudi TA (Terminal Adapter).

3.2.2 Thiét bj ISDN

Céc thiét bi ISDN bao gom: cac dau cudi (terminals), bd thich nghi dau cubi (TA-Terminal
Adapters), cac thiét bi két cubi mang, thiét bi két cudi duong day, va thiét bi két cudi tong dai.
Céc thiét bi dau cudi ISDN ¢6 hai loai: cac dau cudi ISDN dic biét dugc coi 14 thiét bi dau cudi
loai 1 (TE1); cac dau cudi khong ISDN nhu la DTE, trudc khi cé cac chuén ISDN duoc coi nhu
1a thiét bj dau cudi loai 2 (TE2). Cac TEI két ndi dén ISDN béng cap 4 day, twisted-pair digital
link. Cac TE2 két ndi dén ISDN thong qua TA. TA c6 thé dimg riéng mot minh hodc 1a board
mach nam trong TE2. Néu TE2 khéng c6 TA thi né dwoc két ndi v6i TA thong qua giao tiép 16p
vat Iy chuan. Vi du bao gom EIA/TIA-232-C (truc d6 RS-232-C), V.24, va V.35,

Két nbi tiép theo TE1 va TE2 1a thiét bi két cudi mang loai 1 (NT1) hodc thiét bi két cubi
mang loai 2 (NT2). Cac thiét bi két cudi mang nay két ndi duong day thué bao 4 ddy thanh mach
vong thué bao 2 day. O khu vuc Béc My, NT1 la thiét bi CPE. Hau hét cac khu vuc con lai thi
NT1 1a phin mang duoc cung cap bai truyén dan. NT2 1a thiét bi kha phuc tap, thong thudng nim
trong cac tong dai PBX va thuc hién cac chirc ning giao thirc 16p 2 va 3 ciing nhu chirc ning tap
hop cac dich vu. Mot thiét bi NT1/2 bao gém cac chirc ning ciia NT1 va NT2 cing ton tai trong
hé thong.
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Chuong 3: Cdc cong nghé truy nhip

3.2.2.1 B¢ twong thich ddu cudi TA (Terminal Adapter)
TA 1a giao tiép cho thiét bi dau cudi truyén thong dén mang ISDN. Thiét bi nay 1a mot

trong nhiing diéu kién trudce tién dé co thé truy nhdp céc dich vy ISDN ftir cac may tinh ca nhén,

méy chii, may fax nhém 3 va cac thiét bi truéc day két ndi mang dién thoai tuong tu truyén thong

va mang PBX.

biém R Diém R/T

cAL s aA . | n P |
Thiet bi dau cudi | Bo tuong thich | DSU

truyén thong

Hinh 3.2: Cau hinh két ndi bo tuong thich
B twong thich dau cudi duoc dic trung boi cac cong két ndi cua né. Cac cong nay co thé
duoc lya chon tiy vao b tuong thich st dung.

Céc b tuong thich dau cudi thwong mai sir dung céac giao tiép tiéu chuan nhu 1a RS-232C,
V.35, va X.21. Cac giao tiép nay cho phép két ndi hau hét thiét bi dau cudi truyén thong.

So dd khdi tong quét ciia bo twong thich duge cho trong hinh vé sau day:

Man hinh Ban phim

Cdng RS-232C
(V24-100) | | 3
Céng X.21 [ Giao tiép cong )
Giao tiép
) > CPU —>
Cong V.35 | ISDN
Puong day twong tu |
g ddy tuong tv —
Hinh 3.3: So d6 khéi bo tuong thich dau cudi Dau ndi 8 chan
3.2.2.2 M4y dién thoai s6 (D-Tel)
Pidm R Piém T
(S)
Céc dau cuoi I D-Tel I DSU

truyén thong

Hinh 3.4: Céu hinh két nbi D-Tel
Ngoai dich vu truyén thong, méay dién thoai s6 con cung cp nhiéu chirc ning khac va ciing
duoc xem nhu 12 mot dau cubi dé truy nhap mot s6 dich vu ISDN. Trong may dién thoai 6 co
trang bi bo tuong thich dau cubi dé c6 thé két ndi cac dau cudi truyén thong va may tinh dén mang
ISDN. CAu hinh két néi may dién thoai s6 nhu hinh trén.
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Chuong 3: Cdc cong nghé truy nhip

So d6 khéi ctia mot D-Tel nhu mo ta trong hinh sau:

Man hinh Ban phim
Cong RS-232C
(V24-100) [ |
Cong X.21 [ Giao tiép ,
. Giao ti€p
cong —» CPU <
Cong V.35 [ ISDN
Duong day tuong tu —

Loa j]* A/D LI:Ll

Pau noi 8 chian

T4 hop

Hinh 3.5: So d6 khéi D-Tel

Ciing nhu cic bo tuong thich, D-tel co cac cong khac nhau dé két ndi cac thiét bi dau cudi.
Giao tiép BA cung cip cho cac dau cudi ngudn backup 420 mW thong qua DSU dé cac du cudi
ndy van hoat dong lién tuc khi c6 sy ) nguén dién ludi.

3.2.3 Chu hinh ISDN

Trong ISDN c¢6 hai loai kénh truyén, B va D. Céc kénh B dung truyén dit liéu (ké ca thoai),
va kénh D dung cho bao hiéu, diéu khién (ciing ¢6 thé dung cho truyén dit liéu).

BRA (Basic Rate Access): ciing dugc goi 1a BRI (Basic Rate Interface), bao gom hai kénh
B mdi kénh 64 Kbps, va mot kénh D 16 Kbps. Su két hop ba kénh dwoc goi 1a 2B+D.

PRA (Primary Rate Access): ciing duoc goi 1a PRI (Primary Rate Interface), bao gdm nhiéu
kénh B va mot kénh D, mdi kénh 64 Kbps. S6 kénh B ctia PRA tiy thudc vao qubc gia: & Bic My
va Nhat Ban 14 23B+1D ¢6 tdc do bit 1a 1,544 Mbps (T1); & Chau Au va Uc 1a 30B+1D c6 toc do
bit 14 2,048 Mbps (E1).

ISDN béng rong (BISDN-Broadband ISDN): la kha nang truy nhap tht ba ciia ISDN va n6
c6 thé dam trach nhiéu loai dich vu khac nhau trong cung thoi diém. N6 chu yéu duge dung trong
cac mang backbone va mang ATM.

Str dung k¥ thuit ma hoa B8ZS (Bipolar with Eight-Zeros Substitution), dir li€u cudc goi
duoc truyén trén cac kénh B, kénh D st dung cho bao hiéu nham thiét 1ap va quan ly cudc goi.
Khi mét cude goi dugce thiét 1ap, co6 mot kénh dir liéu song cong dong bd 64 Kbps thiét 1ap gitra
hai du cudi str dung.

Kénh D c6 thé dugc sir dung dén goi va nhan cac géi dit liéu theo giao thirc X.25, va két ndi
dén mang goi X.25.
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Chuong 3: Cdc cong nghé truy nhip

3.2.4 Céc diém tham chiéu

ISDN dic trung mot s6 diém tham chiéu dé x4c dinh cac giao tiép logic giita cac nhom
chirc nang, nhu 1a TA va NT1. Cac diém tham chiéu ISDN bao gom:

« R - Diém tham chiéu giira thiét bi khong ISDN va TA.
« S-Diém tham chiéu gitra cac dau cudi sir dung va NT2.
« T - Piém tham chiéu giita NT1 va NT2.

+ U- Djém tham ghiéu gitta NT1 va thiét bi ’ké't cudi duong day trong mang truyén dan. Diém
tham chiéu U chi d€ cép dén trong khu vuc Bac My, ¢ d6 chirc nang NT1 khong dugc cung cap

béi mang truyén dan.
0 PRI By _Cm;mi}
== s T u “« "

/ 4 | MT2 MT1 | ISDM Pac kat ISDM

| switch natwork switch

;

TE1 davice s T u
{ISDM telephone)

[ [ Private-line:
ﬁ—r l'T HT2 NT1 — ey

TEZ device R s T u
istandard telephone)

Hinh 3.6: Cu hinh co ban va cac diém tham chiéu

@

3.3 GIAO DIEN V5
3.3.1 M hinh truy nhap V5

Mb hinh kién trac dé mé ta V5 khac v6i cac mé hinh khac dung trong mang truy nhap boi
vi n6 chi tap trung cac khia canh c6 lién quan dén cac giao dién V5 va khong quan tam dén cac
chi tiét chi lién quan dén cac cong nghé riéng. M hinh co ban dugc trinh bay trong hinh sau:

Phan so | | { Truyén dén
CPE ; rISDN MangA —a feeder I Host
i (thy chon) Etruy nhap : (tay chon) Exchange
~—_
LLDN

Hinh 3.7: M6 hinh co ban truy nhap V5

Céan phan biét giita mang phan bd duong diy nodi hat LLDN (Local Line Distribution
Network) kéo dai tir host exchange trong mang 15i téi CPE, va mang truy nhap khi n6 dugc dinh
nghia cho giao dién V5. Sy khic nhau ¢ chd LLDN con bao gém cac hé thong truyén dan feeder
(FTS-Feeder Transmission System) va cac phan sd ¢ déu xa (rDS-remote Digital section) nao néu
chung c6 mat.
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Chuong 3: Cdc cong nghé truy nhip

Mot FTS cho phép headend cua mang truy nhdp dugc dat cach xa host exchange cua nd.
FTS c6 thé c6 dang mot vong SDH véi cac bo ghép kénh xen k& tai host exchange va ciing tai cc
vi tri headend cta mang truy nhap. Néu tré truyén dan chdp nhan duoc, FTS c6 thé cho phép mot
mang truy nhap dugc b6 tri trong mot quéc gia hodc mot chau lyc nay va host exchange dat tai
mot quéc gia hodc chau luc khac.

Mang truy nhép bao gém hai ting. Tang thir nhat dam trach luu luong gitra host exchange
va cac dau xa. Tang tht hai dam trach cac luu thoai nhé hon giita cac dau xa va cac dich dén cudi
cung. N6 ciing ¢6 thé thyc hién toan b qua trinh truyén dan theo mot hé théng truyén dan quang
phtre tap duy nhat. Hé théng nay co thé duoc phép phén tap dinh tuyén dén cac vi tri dau xa dé
dam bao do an toan va c6 thé van hanh voi cu ly rong 16n dén cac diém cudi o xa.

3.3.2 Kién triac dich vy trong giao dién V5

C6 bdn loai dich vu dic trung chung co thé duge hd tro tai mot céng nguoi dung lién quan
dén mot giao dién V5, nhung chi c6 t6i da ba trong s6 d6 c6 thé duge hd tro cung mot luc. Loai
dich vu déc trung chung thu nhét 1a dich vu theo yéu cau hoic dung cho ISDN hoac dung cho
PSTN, trong do két ndi s& do host exchange thiét 1ap vao lic khoi tao mdi cude goi. Ngoai dich vu
theo yéu cau con c6 hai loai dich vu cho thué. Dich vu cho thué khac véi dich vu theo yéu cau &
chd két ndi duge tao ra theo ciu hinh ctia mang va khong dugc thiét 1ap cho timg cudc goi riéng
1é.

Loai dich vu cho thué thir nhat 1a dich vu cho thué ¢b dinh. N6 duoc xu 1y qua mot mang
dudng day cho thué tach biét khoi host exchange. Cac cong ngudi ding chi hd tro cac dich vu cho
thué ¢d dinh khong phy thudc vao cac giao dién V5, boi vi khong co sy lién quan dén host
exchange. Loai dich vu cho thué thur hai la dich vu ban ¢ dinh, trong d6 luu lugng dugc dinh
tuyén qua mot host exchange trén mot giao dién V5, nhung két ndi do cau hinh mang thiét 1ap va
khong thiét 1ap cho mdi cudc goi. Giao dién V5 chi cho phép cac kénh B 64 Kbps duogc sir dung
cho céc dich vu ban ¢b dinh, bai vi cac host exhange bang hep duoc thiét ké dé két ndi cac kénh
64 Kbps.

Céc cong ngudi dung lién quan dén giao dién V5 va hd tro cac dich vy theo yéu cau duoc
phan chia ra thanh cac cong nguoi ding PSTN hoic ISDN, bat chap viéc cac dich vu cho thué nao
d6 duoc hd tro tai cong nguoi dung nay. Viéc phan chia nay chi c6 ¥ nghia d6i v6i cac cong ngudi
dung ISDN, boi vi mot cong chi ¢6 phan loai thanh cong PSTN néu né hd tro dich vu PSTN theo
yéu clu, va nod khong dé lai kénh kha dung cho cac dich vu cho thué nao d6. Kénh D ctia mot
ngudi ding ISDN thudng xuyén duoc két nbi dén host exchange qua giao dién V5, bai vi kénh D
duy tri viéc diéu khién cude goi cho cac dich vu theo yéu cau. Mot giao dién V5.1 chi c6 thé hd
tro ISDN tdc d6 co ban, béi vind khong c6 du dung luong cho ISDN tde d6 so cép. Mot giao dién
V5.2 ¢6 thé hd tro ca ISDN tbe d6 co ban va tde do so cap.

Mo hinh kién tric cho cac dich vu va cac cong duge trinh bay trong hinh 3.8. M6 hinh nay
b6 qua FTS co thé ¢, bai vi FTS 1a trong sudt va do vay khong c6 anh hudng gi ti cac cong va
cac dich vu. Gilra cac céng ISDN véi nhau ¢6 sy phan biét 1a ¢6 va khong c6 rDS, do ching ¢o
cac giao dién khac nhau tai mang truy nhap. Ban chit cia su phdi ghép téi cac NT1 dau xa cho
ISDN khéng dugc dic ta & ddy. Giao dién phdi ghép t6i mot thiét bi duong day cho thué khong
duoc dac ta do no cling khong duoc tiéu chuén hoa.

Host exchange hd tro cac dich vu theo yéu cAu va cac dich vu cho thué ban cd dinh. Mang
duong day cho thué hd trg cac dich vu cho thué c¢b dinh.
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CPE AN Vs
PSTN Mach duong day + L1/3 Host
Exch
NI1+LT+chuyén tiép
ISDN-BA/PRA
khung
ISDN-BA/PRA NTI LT+chuyén ticp
khung
Mang
C ay + NI
buong day cho thué Mach dudng day dudng dziy
L1+... cho thué

Hinh 3.8: Kién trac dich vu

3.3.3 Giao di¢n V5.1

Dbi v6i V5.1 chi ¢6 duy nhit mot duong truyén thong bao hiéu S-ISDN (Signaling-ISDN)
tuong tng voi mot khe thoi gian duy nhat. Khe thoi gian nay c6 thé dugc cac giao thirc truyén
thong khac hoic cac loai duong truyén thong ISDN khac dung chung hoidc khong dung chung. Co
thé c6 nhidu duong truyén thong P-ISDN (Packet-ISDN) va F-ISDN (Frame relay-ISDN) khac
nhau st dung tdi da ba khe thoi gian. Néu chi c6 mot khe thoi gian dugc st dung cho tAt ca céc
kénh truyén thong thi no phai la khe thoi gian 16, boi vi giao thirc diéu khién dugc bb tri tai day.

Néu hai khe thoi gian dugc st dung cho cac dudng truyén thong, thi cic khe nay 1a cac khe
15, 16. Giao thirc diéu khién phai sir dung khe thoi gian 16 va it nhit c6 mot trong s6 cac dudng
truyén thong hién nhién s& phai ding khe thoi gian 15 (xem hinh 3.9). Vi du, ¢6 thé c6 cac dudng
truyén thong F-ISDN trén ca hai khe thoi gian. Twong tu nhu viy, c6 thé c6 cac dudng truyén
thong P-ISDN trén ca hai khe thoi gian. Giao thirc PSTN va duong truyén thong S-ISDN déu co
thé sir dung mot trong hai khe 16 hodc 15.

CONTROL | PSTN S-ISDN | F-ISDN | P-ISDN

A-TS16

B-TS15 } Vidul
A-TS16

B-TSI5 } Vidu2

Hinh 3.9: Cac truong hop gan cua V5.1 véi hai khe
thoi gian truyén thong

Néu ba khe thoi gian duoc sir dung cho cac duong truyén thong, thi cac khe nay 1a 16, 15,
va 31 (xem hinh 3.10). Giao thtc diéu khién van phai s dung khe 16. Do giao thitc PSTN chi ¢

thé sir dung mot khe thoi gian duy nhét, cho nén ciing phai c¢6 cac duong truyén thong ISDN hién
dién néu ba khe thoi gian duge sir dung. C6 thé c6 cac duong truyén thong F-ISDN, va P-ISDN
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trén bat ky khe thoi gian ndo. Giao thirc PSTN va dudng truyén thong S-ISDN déu c6 thé sir dung
trong mot khe thoi gian 16, 15, hodc 31.

A-TS16

B-TS15

CONTROL PSTN S-ISDN

F-ISDN

P-ISDN

L Vidul

C-TS31

A-TS16

B-TS15

C-TS31

v Vidu2

Hinh 3.10: Céc truong hop gan cia V5.1 véi ba
khe thoi gian truyén thong

3.3.4 Giao di¢n V5.2

Ngoai sy khac nhau vé s ludng két ndi 2048 Kbps, giao dién V5.2 con khac giao dién V5.1
& hai khia canh chinh. Th& nhét, giao dién V5.2 hd tro thém cac giao thuc ndi dich
(housekeeping), ma céc giao thirc nay dung chung mét khe thoi gian nhu giao thirc didu khién.
Khia canh quan trong tha hai, giao di€n V5.2 khac véi giao dién V5.1 1a n6 c6 thém céc khe thoi
gian dy phong phu dé nang cao tinh an toan truyén thong (xem hinh 3.11). Ngoai nhing khac biét
quan trong ndy ra, V5.2 con khac V5.1 & chd c6 thé c6 thém nhiéu hon mot dudng truyén thong
S-ISDN, sao cho viéc diéu khién cudc goi ISDN khong bi giéi han & mot khe thoi gian V5 duy
nhit. Piéu nay can thiét mé rong bang thong hon mirc binh thuong dé cung cdp cho viée didu
khién cudc goi khi c6 thém cac cong ISDN duoc giao dién V5.2 hd trg. Bing thong mé rong hon
mirc binh thudng khi ¢6 thém cac cong PSTN thi khong cén thiét, boi 18 bo higu PSTN it doi hoi

hon vé bang thong.

Céc khe thoi gian Link so cp Link thir cép Céc link khac
15 Tuy chon Tuy chon Tuy chon
16 Cac giao thire ndi dich Bao vé noi dich Tuy chon
31 Tuy chon Tuy chon Tuy chon

Hinh 3.11: Céc khe thoi gian truyén thong V5.2

3.3.5 Mot sb diém khac nhau giira V5.1 va V5.2

e V5.1 chi ding mét ludng 2.048 Kbps, trong khi V5.2 co thé c6 dén 16 ludng 2.048 Kbps
trén mot giao di¢n.

e V5.1 khong c6 hd trg chic ning tap trung trong khi V5.2 vén dugc thiét ké dé hd trg chuc
ning tap trung bang cach sir dung mot giao thic chuyén dung BCC (Bearer Channel

Connection protocol).

e V5.1 khong hd tro cac cong ngudi ding PRA-ISDN trong khi V5.2 ¢6 hd tro.

CuuDuongThanCong.com

https://fb.com/tailieudientucntt

95


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chuong 3: Cdc cong nghé truy nhap

V5.1 khong c6 khai niém bao vé kénh thong tin, trong khi chirc ning nay duge chip nhan
trong V5.2, khi ma giao dién V5.2 lién quan sir dung nhiéu hon mot ludng 2048 Kbps. Mot
giao thire dic trung, xem nhu mot giao thire bao vé duge cung cip cho chic ning nay.

Giao thirc diéu khién ctia V5.2 thi hoi khac véi giao thirc diéu khién cta V5.1.
Giao dién V5.1 giita AN va LE hd trg cac loai truy nhap sau day:

Truy nhap dién thoai tuwong tu.

Truy nhap co ban (BA) ISDN.

Céc truy nhap s6 hodc twong tu khac dung két ndi ban c¢b dinh khong can tin tire bao hiéu
kénh riéng ngoai bang tan dién thoai.

Giao dién V5.2 giita AN va LE hd trg cac loai truy nhap sau day:
Truy nhap dién thoai tuwong tu.

Truy nhap co ban (BA) ISDN.

Truy nhap téc d6 so cép (PRA/PRI) ISDN.

Céc truy nhap sb hodc tuong ty khac dung két ndi ban c¢b dinh khong can tin tirc bao hiéu
kénh riéng ngoai bang tan dién thoai.

3.3.6 Chong giao thirc V5

Chéng giao thitc V5 duoc st dung cho két ndi mang truy nhap (AN-Access Network) dén

téng dai ndi hat (LE-Local Exchange). N6 dugc dung cho cac truy nhép sau déy:

Truy nhédp dién thoai tuwong tu.
Truy nhap ISDN tdc do co ban.
Truy nhap ISDN tdc d6 so cp (V5.2).

Céc truy nhép sb va tuong tu khac d6i voi cac két ndi ban ¢ dinh khong can tin tirc bao
hiéu kénh riéng ngoai bang.

3.3.6.1 Nguyén Iy co bdn

V3.2

C-channpls
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Chuong 3: Cdc cong nghé truy nhip

Céc giao dién V5 dua trén co s& cac giao dién G.703/G.704 co toc do 2.048 Kbps (E1).

V5.1 (ETS 300 324) 1a mot giao dién don 2.048 Kbps, trong khi V5.2 (ETS 300 347) ¢ thé gdm
mot hodc tdi da 16 ludng 2.048 Kbps. Luu y rang AN thong thuong tham chiéu két cudi duong
day (LT-Line Termination) va LE nhu 1a két cudi tong dai (ET-Exchange Termination).

Khe thoi gian 0 (TSO) str dung cho dong bo khung, béo 18i, va giam sat thuc thi 15i bang thi
tuc CRC (Cyclic redundancy Check). Trong truong hop cia cac ludng V5.2, TSO con st dung dé
giam sat tinh dung dan két ndi vat Iy ludng 2.048 Kbps. C6 dén ba khe thoi gian trong mbi ludng

2048 Kbps c¢6 thé dugc chi dinh 1a cac called- communication channel (C- Channel). Cac kénh C

nay truyén dan bao hiéu PSTN, tin tirc kénh D ISDN, tin tirc diéu khién, va trong truong hop cia

V5.2 1a giao thirc két ndi kénh bearer (BCC-Bearer Channel Connection protocol) va giao thirc

bao vé. Tat ca khe thoi gian 64 Kbps khong phai 1 kénh C thi 1a kénh B ciia PSTN hodc ISDN
hodc c6 thé 1a cac kénh tuong tu hoac s6 thué riéng.

3.3.6.2 C4u tric khung ciia tin higu 2M

Da khung
phu (SMF)

Khung so

NN R W= O

o]

9
10
II 11
12
13
14
15

E: Céc bit chi thi 16i CRC-4

C1

C2

C3

C4

Cl1

C2

C3

C4

— A —e., — O = O

— O = O = O = O

W

> o > o P> o P o

> o > o PO PO

Sa4

Sa4

Sa4

Sa4

Sa4

Sa4

Sa4

Sa4

Sas

Sas

Sas

Sa5

Sa5

Sas

Sa5s

Sa5s

Bits 1 dén 8 cua TS 0

Sa6b

Sa6

Sa6b

Sa6

Sa6

Sa6b

Sa6

Sa6

Sa4 dén Sa8: Céac bit du phong, c6 thé duge dung cho cac muc dich DCN

C1 dén C4: Céc bit CRC-4
A: Chi thi canh bao tir xa

Hinh 3.13: Ciu tric da khung ciia tin hidu 2M G.703/G.704
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1 2 3 4 516 |78
Sa4 |Sa5 |Sa6 Sa7 |Sa8

Framing Sync. -- V5| --

Hinh 3.14: TS0 cua tin hi¢u 2M G.703/G.704 trong V5.2

Bit Sa7 dung dé diéu khién ludng chi khi ndo giao dién st dung 1a V5.2. Bit Sa4 ding dé
ddng bo va 1a mot tiy chon phu thudc yéu cau cung cap. Trong truy nhiap ISDN PRA sir dung Sa4
dén Sa6 dé quan 1y ludng.
3.3.6.3 Céc giao thirc V5

Céc giao thuc V5 va cac giao thirc dién thoai khac dugc mo ta trong hinh bén dudi co lién
hé dén mo hinh OSL.

Appication

VLR [ AUK )

|
[ IhAP Lﬂswmiﬂ L[ ER ][ HER )

ISP TUP H TcaP
FPresentatian
F 3

Session
Trarsport i
GEMICDIMA
B-ISUP BSSMAP [ OTAP |55 )
-~ - [ MM
DUP . B55A7 |[BSgAr+][(BTSM ] _RE_)
] UAI CMIGC
GPRS SCCP From LAPD [ Sm=
Cram UOF,
I etwark TP ‘>/—tT'3'|F' -
SHOCE H \_!TD}{.EE W& Ling Cantral
ju]
GoomoG RN
Wa Control
IS (v Contral
T )| [ TP (5 Protection
Crata Link LLC
r LAPYES
[RLP V1 |[ BSSGF || MTPZ |
FY -"-"5
SS-Metwork

FPhiysical :rnml
-rame Helay MTP

Hinh 3.15: Cac giao thirc V5 lién quan dén mo hinh OSI
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LAPVS5-EF (Link Access Protocol V5-Envelope Function)
Céc 16p phu cia LAPV5-EF trao d6i thong tin giita AN va LE. Khuén dang ctia khung nhu sau:

8 I Ofet
Co:01111110 1
Trudng dia chi EF g
Tin tie 4...n-3
Chudi kiém tra khung (FCS) E?
Co:01111110 n

Ciu triic khung EF

Truong dia chi EF (Envelope Function):

Trudng dia chi EF bao gdm hai octet. Khuén dang cua truong dia chi EF nhu sau:

3-8 2 1

Dia chi EF 0 EAQ

Dia chi EF (tiép theo) EAI
Truong dia chi EF

Pia chi EF (Envelope Function).
Dia chi EF 1a mot sb 13 bit, véi ba bit ¢b dinh, bao gém cac gia tri ttr 0 dén 8191.
FA (Extension Address):

Bit dau tién cta truong EF 13 bit m& rong dia chi. Bit thir hai cta octet thir nhét la bit C/R
(Command/Response) ctia khung ISDN, nhung ¢ dy n6 duoc cai dit bang 0 vi chire ning cia nd
do bit C/R cta 16p con lién két dir liéu bén trong thyc hién.

Trudng tin tuc:
Truong El (Envelope Information) cua mot khung theo sau truong dia chi EF va trudc truong

FCS (Frame Check Sequence). Céc ndi dung cua truong EI chira mot sb nguyén cac octet. S6
octet toi da mac dinh cia trudng EI 1a 533 octet. S6 octet t6i thiéu cuiia trudng EI 13 3 octet.

FCS (Frame Check Sequence):
FCS dugc dinh nghia trong phan 2.1 cta chuan G.921.
LAPVS-DL (LAPVS-DataLink)

Céc 16p phu cia LAPV5-DL dinh nghia trao d6i tin tirc peer-to-peer gitta AN va LE. Cac khung
LAPV5-DL c6 thé c6 hodc khong c6 mot trudng tin tire. Khudn dang cua cac khung nhu sau:
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87654321 Octet 87654321 Octet
bia chi link 1 Pia chi link 1
2 2
Diéu khién 3 Diéu khién 3
Tin tirc N
Khuon dang A Khuon dang B
Cau triie I6p phu LAPV5-DL
bia chi link:

Dia chi V5 data link 1a mot s6 13 bit cac gia tri ndm trong day tir 0 dén 8.175 sé khong sir dung dé
xéc dinh mot thuc thé giao thtrc 16p 3, boi vi day d6 dugc st dung dé xéac dinh céc céng nguoi
dung ISDN.

Diéu khién:

Xac dinh loai khung trong d6 hodc la mét 1énh hoac la dap tmg. Truong diéu khién chira cac sb
thtr tu, & d6 c6 the dung dugc.

Tin tire:

La mdt s6 nguyén cac octet. SO t6i da cac octet trong truong tin tic 1a 260.

V5-Link Control

Giao thirc V5 Link Control dugc goi di boi AN hoac LE dé truyén dat tin tic yéu cau cho su phéi
hop cta cac chire ning diéu khién ludng trong mdi ludng 2.048 Kbps riéng biét. Khuon dang cua
giao thitc V5 Link Control nhu sau:

8 7 1 Octet
B0 phan phan biét giao thic 1
bia chi lop 3 2
Dia chi 16p 3 ( tiép theo) 3
0 Loai ban tin 4
Céc thanh phan tin tirc khac RAS

Cau tric giao thirc diéu khién luong

B6 phin phan biét giao thuc:

Phan biét gitra cac ban tin tuong rng v&1 mot trong cac giao thuc VS.

bia chi 16p 3:

Xac dinh thuc thé l6p 3. Trong giao di¢n V5, ma n6 phat hodc nhan ban tin ing dung.
Loai ban tin:

Xéc dinh chuc ndng cda ban tin dugc gdi di hodc nhan vé. Loai ban tin c6 thé 1a LINK
CONTROL hodc LINK CONTROL ACK.
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Céc thanh phan tin tirc khac:

Chi c6 IE cua giao thuc di€u khién luong méi c¢6 chirc ndng diéu khién luong. Khudén dang ctia nd

nhu sau:
8 7 1 Octet
00100001 1
Chiéu dai ctia chirc nang diéu khién ludng 2
1 Chirc nang diéu khién ludng 3

IE chirc nang diéu khién luong
V5-BCC (V5-Bearer Channel Connection)

Giao thirc V5-BCC cung cip cac diéu kién cho LE dé yéu cau AN thiét lap va giai toa cac két ndi
giita cac cong ngudi ding AN dic trung va cac khe thoi gian giao dién V5 dic trung. N6 chép
nhéan cac kénh mang giao dién V5 duoc dinh vi tri hay khong do cac qua trinh xtr Iy doc lap. Co
thém mot trinh xir 1y nita hoat dong tai bat ky mdi thoi diém dé dwa ra mot cong nguoi ding.
Khuén dang giao thirc V5-BCC nhu sau:

8 7 1 Octet
Phan tir phan biét giao thirc 1
S6 tham chiéu BCC 2
3
0 Loai ban tin 4
Cac thanh phan tin tirc khac V.V.

Ciu triic giao thirc I6p 3

Phén tr phéan biét giao thic:

Phan biét gilta cac ban tin twrong ring voi mot trong cac giao thirc V5.

S4 tham chiéu BCC:

Thanh phan tin tic sé tham chiéu BCC la dic trung giao thirc BCC. N6 ding dé dinh vi thanh
phan tin tirc dia chi 16p 3 trong céu tric ban tin chung ciing nhu x4c dinh cac giao thirc trong 16p
3. Sb tham chiéu BCC xac dinh tién trinh giao thuc BCC. Trong giao dién V5, n6 phat hodc nhan
ban tin ing dung.

Gia tri s6 tham chiéu BCC 1a mot gia tri ngdu nhién duoc tao ra boi thuc thé (AN hodc LE) tao ra
tién trinh giao thirc BCC méi. Dicu can thiét 1a cac gia tri khong dugc 1ap lai trong cac ban tin cho
di mét tién trinh giao thirc khac duoc yéu cau (trong cing mot hudng), cho dén khi tién trinh
BCC cii dugc hoan thanh va s6 tham chiéu BCC bj x6a. Thanh phan tin tirc s6 tham chiéu BCC 1a
mot phin cia mao dau (header) ban tin sé 1a phan thir hai cia mdi ban tin (nim sau thanh phan tin
tirc phan biét giao thirc). Trong trudng hop bét ky, mot tién trinh tao ra cac chi thi 13i, s6 tham
chiéu BCC s& khong dugc st dung lai cho dén khi thoi gian hiéu lyc da tr6i qua do céac ban tin
chira cing s6 tham chiéu BCC dén tré.

Do dai cua thanh phan tin tirc s6 tham chiéu BCC 1a 2 octet. N6 c6 khuén dang nhu sau:
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8 7 1 Octet
ID . . 4 4
A Gia tri s6 tham chiéu BCC 1
nguon
0 0 Gié tri s6 tham chiéu BCC 2

Thanh phan s6 tham chiéu BCC
ID nguon:

Trudng 1 bit déc trung cho thuc thé (AN hoac LE) tao ra s6 tham chiéu BCC. M4 hoa cua truong
nay bﬁng zero cho mot LE va mot AN tao ra tién trinh.

Gid tri $6 tham chiéu BCC:
Truong 13 bit ding cung cip ma nhi phan dé xac dinh tién trinh BCC.
Loar ban tin:
Xéc dinh chtc nang cua ban tin dugc goi di hodc nhan vé. Co cac loai ban tin nhu sau:
. ALLOCATION
. ALLOCATION COMPLETE
. ALLOCATION REJECT
. DE-ALLOCATION
. DE-ALLOCATION COMPLETE
. DE-ALLOCATION REJECT
. AUDIT
. AUDIT COMPLETE
. AN FAULT
. AN FAULT ACKNOWLEDGE

e PROTOCOL ERROR
Céc thanh phan tin tirc khac:
Cac thanh phan tin tirc dic trung cho BCC nhu sau:
e  Nhan dang cong ngudi ding
e Nhén dang kénh cia cong ISDN
e  Nhan dang khe thoi gian V5
e  Anh xa dakhe
e Nguyén nhan tir chéi
e Nguyén nhan 16i giao thirc

e  Kétndi khong thanh cong
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V5-PSTN

bic trung giao thic bdo hi€u va giao thirc PSTN ghép 16p trong giao dién V5 dya trén co sd giao
thirc tac nhan gay kich thich (Stimulus) ma trong d6 n6 khong diéu khién tién trinh cudc goi trong
AN, nhung di nhién n chuyén giao thong tin vé trang thai duong day thué bao tuong ty trén giao
dién V5. Giao thirc V5 PSTN dugc sir dung két hop voi thyuc thé giao thiic qudc gia trong LE.
Thuc thé giao thirc qudc gia trong LE duoc ding cho cac duong ddy cua khach hang ma chung
dugc ndi truc tiép dén LE, né ciing duoc ding dé diéu khién cac cudc goi trén cac dudng day thué
bao khach hang khi ching dugc két nbi théng qua giao dién V5. Trong cac chudi thoi gian téi
han, n6 can thiét dé tach cac chudi bao hiéu nao do ( vi du, cac chudi compelled) tir thuc thé giao
thirc qudc gia dua vao trong phan AN cua thyc thé giao thirc qubc gia. Giao thirc V5 PSTN cé
mot phan nho chirc ning ma né c6 lién quan dén viéc thiét lap dudng thong, giai toa duong thong
trong giao dién V5, giai phap cho viéc xung dot cudc goi trong giao dién V5, va dicu khién cac
cudc goi mai trong cac didu kién qua tai trong LE. Phan 16n giao thirc V5 PSTN khéng lam 16
rang céc tin hiéu duong ddy , nhung don gian truyén dan trong sudt gitra cong ngudi ding trong
AN va thuc thé giao thirc qudc gia trong LE.

Khuén dang ctia header dugc cho trong hinh sau:

8 1 Octet
Phan tir phan biét giao thic 1
Dia chi 16p 3 1 2
Dia chi 16p 3 (céc bit thap) 3
0 Loai ban tin 4
Céc thanh phan tin ttc khac V..
Cau triic header PSTN

Phén tir phan biét giao thirc:
Phén biét giita cac ban tin twong tmg v4i mot trong cac giao thire V5. Gid tri phan tir phan biét
giao thirc ctia PSTN 1a 01001000.

Dia chi 16p 3:
bia chi nay xé4c dinh thuc thé 16p 3 ¢ trong giao dién V5 ma n6 phat hodc nhan bén tin ing dung.
Loai ban tin:
Xac dinh chirc nang cua ban tin s€ goi hodc nhan. C6 cac loai ban tin trong PSTN nhu sau:
e ESTABLISH
e ESTABLISH ACK
e SIGNAL
e STATUS
e STATUS ENQUIRY
e DISCONNECT
e  DISCONNECT COMPLETE

e PROTOCOL PARAMETER
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Céc thanh phan tin tirc khac:

D6i v6i PSTN ¢6 cac thanh phan tin tirc nhu sau:
Céc thanh phan tin tirc c6 mét octet:
e Pulse-notification.
e Line-information.
o State.
e Autonomous-signalling-sequence.
e Sequence-response.
Céc thanh phan tin tirc c6 kich thirdc thay dor:
e Sequence-number.
o Cadenced-ringing.
e Pulsed-signal.
o Steady-signal.
o Digit-signal.
e Recognization-time.
e Enable-autonomous-acknowledge.
e Disable-autonomous-acknowledge.
o Cause.
e Resource-unavailable.
V5-Control

Céu tric ctia giao thirc V5 Control cho trong hinh sau day:

8 7 1 Octet
Phan tir phan biét giao thirc 1
Dia chi 16p 3 0 0 2
Dia chi 16p 3 (tiép theo) 1 3
0 Loai ban tin 4
Céc thanh phan tin tirc khac V.V.

Ciu triic giao thite diéu khién

Phén tt phén biét giao thic:

Phan biét gilta cac ban tin twrong (rng voi mot trong cac giao thirc V5.
Dia chi 16p 3:
Xéc dinh thyc thé 16p 3 trong giao dién V5.2 ma nd phat hoac nhan ban tin ung dung.

Loai ban tin:
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Xéc dinh chtc nang cua ban tin s€ dugc gdi hoac nhan. Cé cac loai ban tin cta di¢u khién sau
day:

e PORT CONTROL

e PORT CONTROL ACK

e COMMON CONTROL

e COMMON CONTROL ACK

Céc thanh phan tin tirc khéc:

Dbi véi didu khién co cac thanh phan tin tirc nhu sau:
Céc thanh phan tin tirc c6 mot octet

e Performance grading

o Rejection cause
Céc thanh phan tin tifc c6 kich thirde thay doi

e Control function element

e Control function ID

e Variant Interface ID
V5-Protection

Giao dién V5 don bao gom tbi da 16 ludng 2.048 Kbps. Tuy thudc vao kién triic giao thirc va céu
trac ghép kénh ciia dudng truyén thong, ma viéc van chuyén tin tirc c6 thé lién két voi mot vai
ludng 2048 Kbps. Su cb cua duong truyén din 1am cho dich vu ciia mot s6 16n thué bao khong
thuc hién dugc. Day that sy 1a mbi quan tam cua giao thitc BCC, giao thurc diéu khién, va giao
thirc diéu khién ludng, & d6 cic cong ngudi ding bi anh hudng boi mét su cd ¢6 lien quan dén
dudng truyén.

Nham tang cuong do tin cay cua giao di€n V5, mot qui trinh bao vé dugc xay dung cho cac két
ndi chuyén mach khi ¢ su cb xdy ra. Cac co ché bao vé dugc sir dung dé bao vé tat ca cac kénh C
dang & ché d¢ tich cyc. Co ché bao vé ndy ciing bao vé ca kénh C dung dé truyén giao thirc bao vé
(tu bao vé). Ngoai ra, cac ¢o lién tuc dugc giam sat trong tt ca cac kénh C vat Iy (cac kénh C &
ché d6 tich cuc va ché @6 cho) nhim bao vé chéng lai cac su ¢ ma chung khong dugc bao vé boi
cac co ché bao vé trong 16p 1. Néu co6 mot sy c¢b xay ra trong kénh C dang & ché do cho (standby)
thi don vi quan tri mang duoc thong bao va két qua 1a chuyén mach kénh C & ché d6 chd thanh
ché do khong hoat dong.
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Cau truc cua giao thirc bao v€ dugc cho trong hinh sau:

8 7 1
Phan tir phan biét giao thiic
bia chi lop 3 0
Dia chi 16p 3 (tiép theo) 1
0 Loai ban tin
Céc thanh phan tin tirc khac

Cau tric giao thirc bdo vé

Phan tir phan biét giao thirc:

Octet

EE S N \S)

V.V.

Phan biét giira cac ban tin tuong ing v&i mot trong cac giao thire V5.

Dia chi 16p 3:
Xac dinh thyc thé 16p 3 trong giao dién V5.2 ma né phat hodc nhan ban tin mg dung.

Loai ban tin:

Xac dinh chirc nang cua ban tin s€ dugc gai hoac nhan. Cé cac loai ban tin cia giao thirc bao vé
sau day:

SWITCH-OVER REQ
SWITCH-OVER COM
0S-SWITCH-OVER COM
SWITCH-OVER ACK
SWITCH-OVER REJECT
PROTOCOL ERROR
RESET SN COM

RESET SN ACK

Céc thanh phan tin tirc khac:

Doi véi giao thirc bdo vé co céc thanh phan tin tirc nhu sau:

Cic thanh phan tin tirc c6 kich thirc thay doi

3 Sequence number

4 Physical C-channel identification

5 Rejection cause

6  Protocol error cause
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34 x.DSL
3.4.1 Giéi thi§u

x.DSL 14 mot ho cong nghé cung cép truyén din sb trén dudng day dién thoai ciia mang
chuyén mach ndi hat. Puong day dién thoai, di sdn phat minh ctia Alexander Graham Bell vao
nam 1875 gi ddy co thé truyén tin hi¢u hang triéu bps. S¢ di diéu nay thyc hién duoc 1a nhd ap
dung cac k¥ thudt didu ché tinh xao dé dong géi dit liéu vao cac duong diy dién thoai, cac k§
thuat truyén dan sd phuc tap, d6 1a su bu cac suy giam truyén dan trén duong day dién thoai.
x.DSL d6i khi dugc xem 1a mot cong nghé ¢ dam cubdi cung bdi vi nd chi dugc st dung cho cac
két ndi tir hé thong tdng dai chuyén mach thoai dén nha khach hang, hodc van phong ma khong
duing két ndi cac tong dai chuyén mach véi nhau.

Thong thuong, téc d6 chidu xubng cia DSL trong tim tir 640 Kbps+3 Mbps, hoic trong
trueong hop ca biét tir 128 Kps+24 Mbps tily thudc vao cong nghé DSL va cip do dich vu yéu cau.
Thong thudng toc d6 chiéu 1én thap hon tdc d6 chiéu xubng ddi véi ADSL (Asymmetric Digital
Subscriber Line) va bang nhau ddi véi SDSL (Symmetric Digital Subscriber Line).

Joe Lechleider (Bellcore nay 1a Telcordia Technologies) da phat trién ADSL vao nam 1988
bé“mg viéc dat cac tin hiéu sb bang rong trén tin hiéu thoai twong tu bang tin co s6 (baseband) co
san truyén giita cac tong dai ndi hat va cac khach hang trén doi day cap dong xodn doi truyén
thong.

Céc cong ty dién thoai cia My ddy manh phat trién DSL dé canh tranh véi cable modem.
Dich vu DSL dau tién dugce cung cip cho mach canh bao (dry loop). Nhung khi FCC (Federal
Communications Commision) yéu cau ILEC (Incumbent Local Exchange Carrier) cho thué cac
duodng day cua ho dé cac nha cung cap c6 su canh tranh nhau nhu 14 Earthlink. Diéu nay cho phép
mot d6i day don truyén dit liéu (thong qua DSLAM) va tin hiéu thoai twong ty (théng qua téng
dai chuyén mach kénh) trong cing mét luc. Trong dé low-pass filter/splitter giit cho céc tin hiéu
DSL tan sb cao khong 14n 10n voi tin hiéu thoai.

3.4.2 Téc dd, pham vi bao phii va gi6i han thiét ké ctia DSL

Do 16n (vi du nhu nang luong) tin hi€u dién giam khi khoang cach ting do dién tré cua day
dan ting 1én, va suy giam tin hiéu cang 16n khi & tin sb cang cao. Ning luong cua tin hiéu tiéu
hao trén dudng day tang 1én khi toc do va khoang cach 16n 1én. Pham vi ciia mach vong DSL bi
han ché do tin hiéu qua yéu dé nhan biét chinh x4c.

Dé kéo dai tdi da khoang cach truyén dan, biang cach sir dung k¥ thuat diéu ché phic tap,
gdi tin hiéu di v6i mic truyén tin hiéu va tan sé nhét dinh. Dbi voi phuong phap truyén din nhét
dinh, toc do truyén dan tdi da giam khi chiéu dai ting lén. Do d6 c6 thé dat dugc toc do truyén
dan cao cho nhitng mach vong ngin va téc d6 thap twong dbi cho nhitng mach vong dai hon. Tc
d6 dir liéu dat duoc con phu thudc vao cac yéu td khac va xuyén am (nhidu tin hiéu tir cac doi day
khac trong cing mét cap). Mic truyén tin hiéu 2,5 V cho hé théng ISDN co ban (BRI) trén mach
vong co chidu dai t6i da co6 thé suy giam téi 42 dB. Tin hiéu thu v6i muc bién do dinh nho c6 thé
chrflp nhan 1a 20 mV. Hé théng BRI ¢6 nhi¢ém vu quan trong 1a khoi phuc tin hi€u khi ching chi
bé“mg 1/125 tin hi€u phat. Cac gia tri qui dinh cho hé théng DSL dugc cho ¢ dudi day.
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Loai DSL (téc do) Muc dinh truyén Nang lu()’ng tin hiéu Mitrc dil}h nhan tbi
V) suy giam toi da (dB) thiéu (V)
BRI 2B1Q (144 Kbps) 2,5 42 0,02
HDSL2BIQ (1,5 Mbps) 25 35 0,045
ADSL DMT (1,5 Mbps) 15° 45 0,085
| VDSL SDMT (26 Mbps) 34 30 0,09-0,12

* Mirc dién ap dinh ADSL phu thudc vao bd phat; trong mét sb truong hop mirc dién ap dinh c6 thé vuot qua
15V. Thong thudng véi mirc truyén 20dB, mic tin hiéu ADSL truyén trung binh 1a 3,1V va dién ap tin hi¢u thu
duoc 12 0,02V ddi véi mach c6 chiéu dai tdi da.

Téc d6 truyén dan gan dung co thé dat dugc theo d6 dai duong day. Trong hinh 3.16, duong
cong dudi 1a truyén dan déi xtmg, duong cong trén 1a toc do thu cho truyén dan bat dbi xing voi
ti 16 bat d6i xung 1a 10:1. Vi vay téc d6 phat bang khoang 1/10 1an nhu chi ra & trong hinh. Gia
thiét nhidu xuyén am 13 6 dB. Biéu d6 nay cho thiy loi thé cua truyén dan bat ddi xtng, d6 1a toc
d6 truyén dan thu cao hon rat nhiéu.

Téic df duimg diy (Mbps)
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4 LN r Hinh 3.16: Toc do DSL so voi d§ dai mach vong

2

0

25 4,5 65 5.5 10,512,514,5 16,5 18,5 kit
0,9 1,7 23 29 3.5 41 47 53 59km

——e——hiit ddimmg

Céac DSL dugc thiét ké ¢ gi6i han 6dB ty s tin hiéu trén tap am (SNR-Signal to Noise
ratio). Piéu nay c6 nghia 1a DSL c6 BER (Bit Error Rate) 1a 10”7 khi ning lugng tin hiéu nhiéu la
6 dB tirc 16n hon m6 hinh xuyén am duogc dinh nghia 1a “t¢ hai nhét”. Trong nhiéu truong hop, mo
hinh xuyén 4m té hai nhat 1a trong nhom 50 d6i day c6 49 ngudn nhidu xuyén am. Néu chi co
Gaussian, 6 dB gay ra mirc 18i 1a 10%*. Tuy nhién trén thyc té, nhiéu thuong 1a non-Gauusian. Do
d6 trén thue té, voi mirc 6dB dam bao cac DSL hoat dong 6 BER tdt hon 10 va cac DSL s& cung
cap dich vu tin cdy, tham chi khi méi truong truyén dan kém hon mirc binh thuong.

Gia trj 6dB xuét phat tir tiéu chudn ANSI ISDN co ban trong T1D1.3 (trudc d6 1a T1E1.4)
vao nam 1985 do Richard McDonald ciia Bellcore dua ra. Nhu mo6 ta 6 T1E1.4/95-133, gidi han
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6dB van 1a gia tri hop 1y. Gié tri nay 4p dung cho nhiéu loai cap (cap bi ldo hoa, cap ndi, cap bi
u6t), nhidu bd sung & téng dai ndi hat, day thué bao, cac nguén nhiéu khac, thiét ké bo thu phat
khong hoan hdo, va 16i nha san xuét. Mirc giéi han thiét ké 1a sy phéi hop gitra vi¢c dam bao hoat
dong tin cdy trong moi trudng hop va kha ning cho phép do dai mach vong tdi da. Cac phuong
phap truyén dan phirc tap c6 thé dat duoc chit lwong 1am viéc tét hon, nhung van can cac gi6i han
thiét ké. Tuy nhién, cac hé thdng do gidi han khi khoi dong co thé cung cép cho ngudi lap dat
ngay lap tirc chi s6 cho biét liéu mach vong c6 gidi han hay khéng.

52M 4
1 Kft
26 M1 3Kft VDSL 1Kft
Téc do bit 13M _L 4 Kft 3 Kft
thu (bps to1
6M
khach T 9 Kft
hang) 3IM +
2M 1+ ADSL
1,5 M- . '\| E1-HDSL (7 Kft) |
12 Kft AN
400K | DS1-HDSL (9 Kft) |
144 K4~ Y[ BRI (15 Kft)
1 1 | 1
144K 640K 1,5M 2M 13M 26 M
Tdc do bit phat (bps tir khach hang)
Hinh 3.17: Téc d6 bit DSL cung voi do dai mach vong
cho day 26 AWG (Kft khong c6 bo 1dp)
3.4.3 Cacloai DSL
Mpproximate
AcronymDescription  [Standard(s) Modulation  |Mumber [Line kit rate passhand
Iof pairs frequencies
ADSL  [Asymmetric  [ANS] T1.413, Discrete lone Upto~1Mbps 2510138 kHz
DEL ITU G992 1 multi-tone upstream, up to jupstream,
(DMT) & Mbps 25 to 1104
ownstream kHz
idownsiream
Glite [Sphtterless™ ITU G.9922, OMT one Upto~1Mbps 2510138 kHz
ADSL ANSIT1.419 upstream, up to upstream,
1.5 Mbps 25 to 552 kHz
downstream idownsiream
ISDOM, |Intzgrated ANSI T1.601 2B10 lonea 160 khps 0 to 80 kHz
BRI ar Eervices digitalfITU G.961 Eymmetnc
BA network
KISDM) basic-
rate (BRI, or
lrasis access
KEA)
FADSL [Rate adaptive [ANSI T1.TR.59  [Carrierless  jone Upto~1Mbps 25 kKHzZto 138
DEL Amplitude ¢ upstream, up to kKHz upstream,
Fhase (CAF), & Mbps 25 kHz to
a type of ownstream 1104 kHz
CAM idownsineam
HDOSL  [High-bit-rate  (ITU G.991.1, 2B10 Two 1.544 Mbps 10 to 370 kHz
osL ETS1 TS 101 135, symmetric
ANSI T1.TR.28,
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HDOSLZ High-bit-rate  |ANSI T1.418 16-level one 1.544 Mbps 10 to 300 kHz
osL, 2 T G.881.2 ITrellis coded symmetric upstream,
Ipeneration (TC) PAM I to 440 kHz

idownstream

HDSL4 d-wire High-  [ITU G.991.2, 16-level W] 1.544 Mbps I to 130 kHz
bit-rate DSL  |JAMNSI T1.418 ITrellis coded IEymmetnc Upstream,
o™ generation (TC) PAM 10 to 400 kHz

idownstream

SD3L  [Bymmetric ETSITS 101 524 [2B1Q one Up to 2320 kbps |0 to 700 kHz
oS0 Eymmetnic

G.shdsl [Single-pair T G.981.2, 16-level one Up to 2320 kbps |0 to 400 kHz
High-speed  |ANSIT1.422 ITrellis coded Eymimetric
DSL (TC) PAM

WVDSL  Mery-high-hit- ANS] trial-use OMT or QAM fone IUp fo ~ 13 Mbps[25 kHz to 12
rate DSL standard T1.424, lupstream, up to MHz

ITU G vdsl, 22 Mbps
ETSITS 101 270 ownstream
T1 Line [T1 Line NS T1 403 |Alternate W] 1.544 Mbps 0 to 1.544
mark lEymmetnc MHZ
inversion
(AN
E1 Line [E1 Line ITU G703 High-density [two (2 048 Mbps I to 2.048
hipolar IEymmetnc MHZ
(HDB3)

3.4.4

Céc thanh phén thiét bi ciia hé théng DSL

A

ADSL Madam

xDSL Modem
(Internal ar external)

Splitter
(Voice & Data)

.w- s ’ Copper Cable
L "He . _Eg.-.r-l-:'r
bl e, <3
el B, " ; Fibar Optic tl:.qm.- .:-;E:a D
4 [ (3
A - Rack of xDSL Line Cards
| : B - Voice routed over PSTN

freq C - Multiplexed Internef access

Hinh 3.18: Cac thanh phén thiét bi chii yéu trong hé théng DSL
Cong nghé¢ DSL bao gém hai thanh phﬁn thiét bj thudc hai phia dau cubdi, mot phia dau cudi
thugc CPE va phia dau cubi kia 1a CO.

Khoang cach gitta CPE va CO goi la chiéu dai mach vong. Pay 1a mot yéu t6 quyét dinh vé
tbc do bit ma phia khach hang c6 dugc. N6 ti 1€ nghich véi khodng cach tinh tir CO ctia nha cung
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cép dich vu DSL. Ngoai ra con c6 nhitng thach thirc c6 doc theo dudong day: nhiéu kénh truyén,
tin hiéu doi, xuyén kénh, can nhidu tir hé thdng vo tuyén nghiép du va cac nguyén nhan gy suy
yéu khac, chiing c6 thé 1am suy giam toc do truyén bit dén khach hang.

V& mit 1y thuyét ma n6i, DSL khong c¢6 sy anh huéng nhiéu boi nhitng nguoi st dung khac
trong cung khu vuc, ngoai trir ¢o thé c6 mot chiit suy giam pham chét cua tin hiéu do bi xuyén
kénh (crosstalk), khi ma c6 mot vai két ndi DSL trong cung mot soi cap dién thoai.

Hinh 3.18 mo ta cau trac két ndi cac thanh phan thiét bi trong hé théng DSL. Mbi thanh
phan thiét bi dam nhiém cac chtrc ning ctia n6 dwoc trinh bay nhu sau:

DSLAM (Digital Subscriber Line Access Multiplexer): DSLAM 1a mot thiét bi mang, thuéc nha
cung cép dich vu va thuong dit tai tong dai ndi hat. DSLAM tiép nhan céc tin hiéu tir cac dudong
day thué bao sb r6i thuc hién ghép kénh va ghép vao duong truyén backbone. Tiy thudc vao san
phém, ma cac bd ghép kénh DSLAM két ndi cac DSL vdi cac mang ATM, frame relay, hoac
Internet Protocol.

1DSL Processing Card

M W Buffer & [ Policing & || ATM ATM
g Switch || Monitoring || PHY backbone

xDSL Line Card

[Processor) [Memory PfMemory

Hinh 3.19: DSLAM

Céc d6i day can bang c6 suy hao cang 16n khi tin s cang cao, khoang cach tir thué bao dén
DSLAM cang xa thi tdc do dit liéu cuc dai cang bé. Mbi quan h¢ giita khoang cach va tde do dit
liéu cuc dai dugc cho nhu sau:

Téc do Khoang cach
25 Mbps 1000 feet ~300 m
24 Mbps 2000 feet ~600 m
23 Mbps 3000 feet ~900 m
22 Mbps 4000 feet ~1,2 km
21 Mbps 5000 feet ~1,5 km
19 Mbps 6000 feet ~1,8 km
16 Mbps 7000 feet ~2,1 km
1,5 Mbps 15000 feet 4,5 km
800 Kbps 17000 feet ~5,2 km

e Cac card dudng day x.DSL duoc lap dat trong DSLAM dé két cudi tin hiéu x.DSL dén.

e DSLAM ghép cac dudng truy nhap x.DSL thanh mét dudng tde do cao.
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e Tin hiéu sau khi ghép duoc chuyén thanh cac cell ATM dé goi 1én ATM backbone.
x.DSL line card:

SBTL:211
Transiatpis

D41, DSL Driver

Channels

HDLC
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Hinh 3.20: So dd khéi x.DSL line card

x.DSL modem/gateway: 1a thiét bi lip dat tai CPE dé thu phat cac tin hiéu x.DSL, c6 thé lap dat
bén ngoai hodc tich hgp bén trong mot may tinh. Mot x.DSL gateway tich hgp chic ning cta
modem va router.
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Hinh 3.21: So dd khéi x.DSL modem
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Chuong 3: Cdc cong nghé truy nhip
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Hinh 3.22: PS200 DSL filter
3.4.5  Tuong thich phd cua cac hé théng DSL
3.4.5.1 Dinh nghia:

Tuong thich phd cta hai hé théng DSL dugc dinh nghia boi sy anh hudng cua xuyén kénh
(crosstalk) tir mot hé théng DSL nay 1én mot hé théng DSL kia trong cling soi cap.

3.4.5.2 Gior thiéu

Céac DSL khac nhau trong s¢i cap str dung cic bang tan khac nhau. Tuy thudc vao ning
luong cua tin hi€u va se'ip xép phé tin hiéu, ma cac loai hé théng DSL khac nhau c6 thé hodc
khong thé twong thich phd véi nhau. Anh huong xuyén kénh tir mot hé théng DSL nay 1én hé
thong DSL kia trong cling s¢i cap s& xac dinh tinh twong thich phd ciia chung. Trong thiét ké cac
hé théng DSL, van dé tuwong thich phé la quan trong boi vi sy trién khai bat ky mot dich vu DSL
moéi nao ciing phai khong 1am anh huéng dén cac dich vu DSL di co trong mét soi cap. Nguge
lai, cac dich vu DSL da c6 trong mét soi cap cling khong lam anh hudng dén viéc trién khai mot
dich vu DSL méi.

Nghién ctru tuong thich phd cho céc hé thong DSL truyén dan triét tin hiéu doi (echo-
canceled) co lién quan dén cac DSL khéc trién khai trong mot mach vong theo thiét ké. Cac DSL
truyén dan gém c6 ISDN, HDSL, va SDSL. Cac nghién ctru twong thich phd nay chi cho trudng
hop soi cap 50 doi, co day 26-gauge.

3.4.5.3 ISDN
49 SNENT 1SN, 15 kil 26 AWG
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Chuong 3: Cdc cong nghé truy nhip

Do ISDN la mot hé théng truyénldﬁmcmixfmgﬁ it Ghali€DNO1 (echo-canceled), chung ta
can xem xét dén cac anh hudng cia xuyén kénh SNEXT (Self-Near End Cross talk). Vi pho ctia
SNEXT chong 14p hoan toan 1én phé phat cua ISDN, ching ta mong mudn sy nhiéu loan nay ché
ngy dugc cac nhiéu loan khac vi pho cta ching chong ldp mot phan. Mic du phé HDSL c6 thé
chdng 14p hoan toan 1én phd phét cua ISDN, nhung mat d6 phan bd phd cong sudt cia HDSL s&
thip hon mat do phan bd phd cong suat ISDN boi vi hai hé thong c6 cong sudt phat tbng cong nhu
nhau.

Xem xét trong mot trudng hop sgi cap 50 doi c& day 26-gauge. Néu chi c6 trién khai mot hé
thong truyén dan ISDN va 49 d6i con lai khong sir dung, thi cu ly hoat dong cua ISDN véi BER
béng 107 va gi6i han méo 6 dB 1a 20,5 kft. Khi thém mot tin hi¢u ISDN vao soi céap, thi nhidu
loan don SNEXT lam giam cy ly cta ISDN xudng con 20 kft. Vi 10 nhiéu loan SNEXT, thi cu
ly ciia ISDN 1a 19,1 kft, va véi 25 nhiéu loan SNEXT, thi cu ly ciia ISDN la 18,6 kft. Néu toan bd
50 d6i chi duoc dung cho cac hé théng ISDN, thi cu ly tdi da cua ISDN 1a 18 kft. Hinh 3.24 tom
tt cu ly hoat dong ctia ISDN theo cac muc nhiéu loan khac nhau ctia SNEXT.

160 kb/s 2B1Q (ISDN) Reach on 26 AWG Cable
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Hinh 3.24: Cy ly hoat dong ctia ISDN theo mirc nhiéu loan SNEXT

Hinh 3.25 cho théy cac db thi phé tin hi¢u thu va phat cia h¢ théng ISDN hoat dong & mach
vong 18 kft, 26-gauge. Hinh vé& ciing cho thay phd insertion loss ciia mach vong 18 kft va 49
SNEXT cdng vao trong toan b tin hi€u doi ma bo triét tin hi€u doi khong khir dwgc. Vung giira
dudng tin hidu thu va cac dic tuyén xuyén kénh xac dinh SNR thu.

49 NEXTand 49FEXT on 9kt 26 AWG
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Chuong 3: Cdc cong nghé truy nhip

Xem xét truong hop khi soi cap bao gdm mot hdn hop cua cac dich vu DSL khac nhu
HDSL, SDSL, va CAP RADSL cho dong dit liéu chiéu xubng va chidu 1én. Trong mdi truong
hop, do dac tam hoat dong ctia ISDN c6 xem xét dén diéu kién x4u nhét 1a c6 49 nhiéu loan tur
cac DSL khac. Hinh 3.26 cho thiy su so sanh cy ly hoat dong ISDN véi c& day 26-gauge c6 49
nhiéu loan tir mdi DSL khéc.

160 kb's 2810 (1SON) Reach vs, ONEXT on 26 AWG Cable

48 RADSL

29 SDEL ]

Imterferer

45 HDSL |

49 SNEXT

7 ir.s 1B 18.5 19 19.5 20 2005
Distance (kit)

Hinh 3.26: Cy ly hoat dong ctia ISDN theo cac murc nhiéu loan NEXT khac

Vi phé ctia SNEXT chong lap hoan toan nén SNEXT la nhiéu loan x4u nhét cho ISDN so
v6i nhiéu loan cta cac DSL khac, vi phd ciia chung chi chong 14p mot phan phd ISDN. Mic du
phd HDSL chong 1dp toan bd phd ISDN, nhung mirc PSD ctia HDSL thip hon mirc PSD ciia
ISDN béi vi hai hé théng co cung cong suét phat. Do d6, HDSL gay ra xuyén kénh 1én ISDN thip
hon SNEXT.

Toém lai, SNEXT 1a nhiéu loan x4u nhit 1én ISDN BRA. Viéc trién khai cac dich vu khac
trong ciing mot cap voi ISDN s& ¢ it va cham 1én hoat dong ciia ISDN hon néu chi c6 ISDN
duoc trién khai trong soi cap.

3.4.5.4 HDSL

Gidng nhu véi ISDN, HDSL ciing 1a mot hé thong truyén dan dbi xung triét tin hiéu doi
(echo-canceled). Trong danh gia hi¢u suit thu phat HDSL, can dua vao hiéu suét cua b triét tin
hi€u doi. Gia tri 70 dB triét tin hi€u doi da dugc dua vao thyc nghi€ém cho cac b thu phat HDSL.

784 kbis 2B10Q) HDSL Reach on 28 AWG Cable
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Hinh 3.27: Tam hoat dong ctia HDSL theo mirc nhiéu loan SNEXT
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Chuong 3: Cdc cong nghé truy nhip

Néu khong c6 xuyén kénh trong sgi cap, thi hi¢u suit cta bo thu phat HDSL bi gidi han béi
hiéu sudt cta b triét tin hiéu doi. Trong truong hop dac biét cap 50 doi, 26-gauge, néu chi c¢6 hé
thdng truyén dan HDSL dugc trién khai va 49 d6i cap con lai khong sir dung, thi cu ly thu phat
ctia HDSL hoat dong v6i BER bang 107 va giéi han méo 6 dB 14 13,7 kft. Khi thém mot hé thong
HDSL vao soi cap, thi nhiéu loan don SNEXT lam giam cu ly phat cia HDSL xudng con 12 kft.
Vi 10 nhiu loan SNEXT, thi cu ly thu phat ctia ISDN la 10,6 kft, va voi 25 nhiéu loan SNEXT,
thi cy ly thu phat HDSL 1a 10,1 kft. Néu toan bd 50 doi chi dwoc ding cho cac hé thong HDSL,
thi cy ly toi da cia ISDN 14 9,5 kft.

Xem xét truong hop hé thong HDSL duoc trién khai trong soi cap véi hdn hop cac dich vu
DSL khac bao gdbm ISDN, SDSL, va CAP RADSL cho dong dir liéu chiéu xudng va chiéu 1én. Po
dac tAm hoat dong ciia HDSL c6 49 nhiéu loan tir cac DSL khac, trong moi truong hop xem xét
dén truong hop xau nhat. Hinh 3.28 cho thdy su so sanh tim hoat dong HDSL véi ¢& day 26-
gauge c6 49 nhiéu loan tir mdi DSL khéc.

782 kbie 2810 (HDSL) Reach v Other DSL MEXT on 28 AWG Cable
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Hinh 3.28: Tam hoat dong ctia HDSL theo cac mirc nhiéu loan NEXT khéc
Vi su chong 1ip phd hoan toan ciia SNEXT, nén SNEXT la nhiéu loan xdu nhat cho HDSL
s0 v&i nhiéu loan ciia cac DSL khac, vi phd ctia chiing chi chong 1dp mot phan phd HDSL.
Tom lai, SNEXT la nhiéu loan x4u nhat 1én HDSL. Béi vi cac DSL khéc trong soi cap co
phé NEXT khéng chong lap hoan toan phd phat HDSL, nhidu loan tong cong cua ching bé hon
NEXT tir cac tin hiéu HDSL khéc.

3.4.5.5 SDSL
SDSL Reach vs. 49-SNEXT on 26 AWG Cable
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Hinh 3.29: Tam hoat dong ciia SDSL véi 49 SNEXT
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Chuong 3: Cdc cong nghé truy nhip

SDSL ciing 1a mot hé théng truyén dan ddi ximg triét tin hiu doi (echo-canceled), va vi thé
cac nhiéu loan gdy ra chu yéu do SNEXT. Trén thyuc té, SNEXT la nhiéu loan x4u nhét cho SDSL.
Bang thong cang rong thi SNEXT cang lon. Tbc d6 bit ti 1é véi bang thong tin hi€u, ma cy ly hoat
dong ciia HDSL giam di khi bang thong ting 1én (vi thé, ting toc do bit). Hinh v& 3.29 cho thiy
cu ly hoat dong ctia HDSL quan hé v6i SNEXT. Chu ¥ giam cu ly hoat dong thi ting tc d6 bit.
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Hinh 3.30: Pho cua tin hiéu CAP RADSL chiéu xudng va chiéu lén

Phé cua tin hiéu CAP RADSL theo chiéu xudng va chiéu 1én dugc cho trong hinh 3.30. Luu
¥ CAP RADSL 1a hé théng c6 tde d bit va tbe do6 mau tin thay dbi, vi thé, cac bang thong cua
dudng xudng va duong 1én ciing thay ddi. Phd trong hinh 3.30 14 phd véi cac bang thong cuc dai
cho ca hai chiéu.

Boi vi CAP RADSL la mot hé théng FDM (Frequency Division Multiplexer), nén khong c6
SNEXT lién déi v6i né trong sgi cap. Véi hé thdng FDM, c¢6 SFEXT lién d6i voi ca hai kénh
chiéu xuéng va 1én, nhung bién d¢ ciia SFEXT bé hon cia NEXT. Mic du vay, nhung néu trén
cung soi cap c6 truyén hdn hop voi cac DSL khac ma phd cua ching chdng 14p 1én cac phd cua
CAP RADSL theo huéng ngugc nhau, thi can phai xem xét NEXT cua cac DSL d6 1én cac kénh
chiéu xubng va 1én cia CAP RADSL.

272 Wbi's CAP RADSL Upstream Reach on 28 AWG Cable
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Hinh 3.31: Tam hoat dong cia CAP RADSL 272 Kbps theo chiéu Ién 117
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Chuong 3: Cdc cong nghé truy nhip

Hinh 3.31 cho théy cu ly hoat dong cuia CAP RADSL 272 kbps theo chiéu 1én ¢6 hién dién
cua SFEXT va NEXT tur cac dich vu DSL khac bao gém ISDN, HDSL, 784 kbps SDSL, va T1
AMI. NEXT tir HDSL va SDSL gi6i han cy ly hoat dong cia CAP RADSL theo chiéu 1én vi phd
ctia ching chong 1ap hoan toan 1én phd kénh chiéu 1én ciia CAP RADSL. Cy ly hoat dong ctia
CAP RADSL s& xa nhit trong méi trudng chi c6 SFEXT bai vi mie do nhidu cua nd 1a thap nhat.
NEXT tir T1 AMI it anh hudng 1én CAP RADSL theo chiéu 1én boi vi ning lwong cha yéu cua T1
AMI nam trong 1an can tin s 772 KHz va ning lugng xuyén kénh cta T1 nim trong bang tin ctia
hudng 1én 1a tuong ddi bé. Sy hién dién ctia NEXT tir HDSL va SDSL lam giam cu ly hoat dong
ctia CAP RADSL theo chiéu 1én ¢ vao khoang gan 12 kft khi so sanh v&i SFEXT theo chiéu lén.

BB0kb/s RADSL Dovwnsiream Reach on 28 AWG Cable
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Hinh 3.32: Tam hoat dong ctia CAP RADSL 680 Kbps theo chiéu
xudng véi hién dién ciia NEXT tir cac hé thong DSL khac

Hinh 3.32 cho thiy cu ly cia CAP RADSL 680 kbps theo chiéu xudng c6 hién dién cua
SFEXT va NEXT tir cac dich vu DSL khac. Luu ¥ rang v6i sy hién dién caa SFEXT thi kénh theo
chiéu xubng ngan hon kénh theo chiéu 1én, boi vi kénh chiéu xudng co tan sé 1on hon nén suy hao
16n hon. Cy ly hoat dong cua kénh chiéu xuéng khi c6 hién dién cua SFEXT vao khoang 18 kft.
Nhiéu loan ¢6 anh huoéng 16n nhét cho CAP RADSL 1a T1 AMI, béi vi nang lugng cyc dai cua nod
tai 772 KHz. Dé c6 cu ly tot nhat 14 chong lai SFEXT va NEXT tir SDSL 784 Kbps. Phd cua
HDSL chong lap 1én phd ciia kénh chiéu 1én nhiéu hon 1én phd cta kénh chiéu xudng CAP
RADSL nén cy ly cta kénh chiéu xudng CAP RADSL xa hon kénh chiéu 1én CAP RADSL.

Toém lai, cach t6t nhat dé trién khai mot hé théng dua trén k¥ thuat FDM nhu CAP RADSL
1a trién khai toan bo CAP RADSL trong sgi cap va khong cé dich vy DSL nao dua trén k¥ thuat
triét tin hi¢u doi trong cung soi cap. Bdi vi cac kénh theo chiéu xuéng va 1én trong hé théng FDM
chiém giit cac bang tin khac nhau, khong c6 NEXT, thay vao d6 1a ¢6 FEXT, nhung FEXT c6
bién do nhiéu bé.
3.4.5.7 DMT ADSL

Twong thich phé DMT ADSL trén co s& FDM da duoc dua ra xem xét. Trong hinh 3.30 v&
ra pho phat va NEXT ctia cac kénh DMT ADSL theo chiéu xudng. Sy twong thich phd ciia DMT

ADSL va CAP RADSL la gidng nhau trong truong hop khong c6 SNEXT. Ca hai déu c6 SFEXT,
va ching phai quan tim dén NEXT tir cac dich vu DSL khac trong soi cap.
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Nhu véi CAP RADSL, DMT ADSL 1a hé thng c6 toc do bit thay doi, va cac bang thong
that su cta cac kénh theo chiéu xuéng va 1én tuy thudc vao tdc do bit va xuyén kénh. Hinh 3.30
cho thay bang thong hiru ich cuc dai cia cac kénh theo chiéu xudng va 1én.

bé danh gia su tuong thich phé ctia DMT kénh chiéu 1én v&i cac dich vu khéc, can tinh toan
cu ly hoat dong cua kénh theo chiéu 1én DMT 272 Kbps v6i hién dién cia xuyén kénh tir cac dich
vu DSL khéac. Hinh 3.33 so sanh cu ly hoat dong cua hé théng DMT kénh chiéu 1én 272 Kbps voi
hién dién cua cia NEXT tir HDSL, T1 AMI, ISDN, 784 Kbps SDSL, va SFEXT. D¢ lam 15 hon,
SFEXT la méi truong nhiéu gy it nghiém trong nhét, c6 can nhiéu tbi thiéu. T1 AMI ciing c6 can
nhidu bé boi vi nang lugng tin hiéu AMI 1a rat bé trong bang tan cua kénh chiéu 1én DMT. Cac
nhidu loan c6 anh huéng nhiéu nhat cho kénh theo chiéu 1én 1a HDSL va SDSL, béi vi NEXT tir
cac dich vu nay c6 mot bing théng hoan toan chdng 1ap 1én kénh theo chiéu 1én DMT. Phd ISDN
c6 mot phan chong 1ap 1én kénh chiéu 1én DMT va vi thé c6 it va cham 1én cy ly hoat dong cua
kénh theo chiéu 1én hon 14 cua HDSL va SDSL.

272 Kb/s DMT Upstream Reach on 26 AWG Cable
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Hinh 3.33: Tuong thich phd ctia DMT kénh chiéu 1én d6i véi cac DSL khac

Dé danh gia su tvong thich phd cia DMT kénh chiéu xudng véi cac dich vu DSL khac, can
tinh toan cu ly hoat dong cua kénh theo chiéu xudng DMT 680 Kbps véi sy hién dién cua xuyén
kénh tir cac dich vu DSL khac. Hinh 3.34 so sanh cy ly hoat dong ctia hé théng DMT kénh chiéu
xuéng 680 Kbps véi hién dién cia cia NEXT tr HDSL, T1 AMI, ISDN, 784 Kbps SDSL, va
SFEXT.

680 kbis DMT Downstream Reach on 26 AWG Cable
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Hinh 3.34: Tuong thich phd ciia DMT kénh chiéu xudng dbi véi cac DSL khac 119
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Nhu véi kénh theo chiéu 1én, SFEXT la méi truong nhidu gy it nghiém trong nhét, c6 can
nhiéu tbi thiéu. Mic du thé, cu ly hoat dong cua kénh theo chiéu xuéng ngén hon so v61 kénh
chiéu 1én boi vi mach vong c6 suy hao cao hon ¢ nhirng tan sb ctia kénh theo chiéu xudng. Nguoc
lai véi kénh chiéu 1én, T1 AMI ¢6 can nhiéu anh huong nhiéu dén kénh chiéu xuéng boi vi ning
lwong tin hiéu AMI cao hon ning lwong tin hiéu DMT trong bang tan cta kénh chiéu xubng. Véi
HDSL, boi vi biang thong that su cia HDSL chong l4p hoan toan kénh chiéu xudng, nén né 1a mot
nhiéu loan c6 anh huéng nhidu tiép theo trén duong day. ISDN va SDSL c6 sy va cham t6i thiéu
vé NEXT dbi véi kénh chiéu xuéng DMT. Sy suy giam cu ly hoat dong ciia DMT véi hién dién
ctia T1 AMI ¢6 nhiéu loan SFEXT manh nhat 1a vao khoang 6 kft.

Tom lai, HDSL va SDSL 14 nhiing nhiéu loan gy anh huéng nhiéu dén kénh chiéu 1én ciia
DMT ADSL. T1 AMI la nhidu loan gay anh hudéng nhiéu cho kénh chiéu xudng ctia DMT ADSL.
Céch t6t nhat dé trién khai dich vu DMT ADSL theo ky thuat FDM 1a trién khai toan bo DMT
ADSL trong s¢i cap va loai trir tat ca NEXT. Néu cap c6 chira mot sy hon hop ciia cac DSL khéc,
thi NEXT tir HDSL va SDSL la cac nhifu loan gy anh huéng nghiém trong dén kénh DMT
ADSL theo chiéu 1én, va TI AMI va HDSL la cic nhidu loan gy anh hudng nghiém trong dén
kénh DMT ADSL theo chiéu xuéng.

3.4.5.8 Tirong thich phd ciia CAP RADSL véi DMT ADSL

Khi so sanh pho cac kénh chiéu xubng va chiéu 1én ciia CAP RADSL véi DMT ADSL, hién
nhién c6 mot sé chong 14p giira kénh chidu 1én CAP RADSL va kénh chiéu xuéng DMT ADSL.
Két qua ctia sy chong 1ap nay 1a khi ma cac hé thong duoc trién khai trong ciing soi cap, s& xuét
hién NEXT 14n nhau. Nhung theo hinh 3.35 va 3.36 thi sy chong lap nay 1a i thicu.

PSD {dBmyHz)

.HKI

Frequency (kHz}

Hinh 3.35: So sanh ph6 cia CAP RADSL véi DMT ADSL
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ALSL D5 Transmit & H9-MNEXT Power Specira
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Hinh 3.36: So sanh pho ciia CAP RADSL véi DMT ADSL

Hinh 3.37 cho thdy d6 thi hdn hop ciia 49 NEXT tir cAc tin hi¢u chiéu 1én CAP RADSL,
chiéu 1én DMT ADSL, HDSL, va ISDN.
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Hinh 3.37: Phd caa CAP RADSL chiéu 1én, DMT ADSL chiéu 1én, HDSL,
va xuyén kénh ISDN

Trong bang 3.1 chi ra gidi han ctia b thu DMT ADSL 6,784 Mbps dung k¥ thuat FDM véi
su hién dién cia mot s6 nhidu loan trén mach vong thir nghiém 9 kft, 26-gauge. Gidi han cua kénh
chidu xudng voi xuyén kénh tir 20 nhidu loan kénh chiéu 1én DMT ADSL ding k¥ thuat FDM va
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ttr 20 nhiéu loan kénh chiéu 1én CAP RADSL, vdi ca hai vao khoang 5,5 dB. Gidi han tir 20 nhiéu
loan HDSL 1a vao khoang tir 0,5 dén 0,6 dB, xau hon 14 4,9 dB.

Downstream 6,784 Mbps FDM
DSL Interferer DMT M;rgin ( d]IS))
20 HDSL 4.9
20 FDM DMT upstream 54
20 CAP RADSL upstream 5.5

Bang 3.1: Tuong thich phd véi kénh chiéu xuéng DMT 6,784 Mbps

Béng 3.2 cho thdy giéi han ciia bo thu DMT ADSL 1,72 Mbps dung k¥ thuat FDM véi su
hién dién cia mot sd nhilu loan trén mach vong thtr nghiém 13,2 kft, 26-gauge. Gidi han cua kénh
chidu xudng voi xuyén kénh tir 24 nhidu loan kénh chiéu 1én DMT ADSL ding k¥ thuat FDM va
tir 24 nhiu loan kénh chiéu 1én CAP RADSL tuong (mg 7 dB va 7,4 dB. Gi6i han tir 24 nhidu
loan ISDN 1a khoang 3 dB dén 3,4 dB, x4u hon 1 4 dB. Sy nhiéu loan tir HDSL khéng can quan
tam boi vi HDSL khong duoc trién khai trén cac mach vong 16n hon mién CSA (Carrier Serving
Area).

DSL Interferer gl(:/[v;‘nii/:[rae:gr?nl(,gé)Mbp PO
24 ISDN 4.0
224 FDM DMT upstream 7.0
24 CAP RADSL upstream 7.4

Bang 3.2: Tuong thich phé véi kénh chiéu xuéng DMT 1,72 Mbps

Toém lai, mic du kénh chiéu 1én CAP RADSL c6 mot bang thong 16n hon mét chut so véi
kénh chiéu 1én DMT ADSL, nhung ning luong ngoai bang cta nd thi bé hon so véi kénh chiéu
1én DMT ADSL dugc xac dinh trong T1.413. V6i mirc suy hao ngoai bang 50 dB cua pho kénh
chiéu 1én CAP RADSL, su twong thich ph6 véi kénh chiéu xudng DMT la giéng v&i kénh chiéu
1én DMT ADSL. Trong mdi trudng hop, HDSL va ISDN c¢6 cac nhidu loan véi kénh chiéu xubng
16n hon kénh chiéu 1én cia DMT ADSL hoic CAP RADSL. Cho nén CAP RADSL la tuong thich
phé voi T1.413 ADSL (xem hinh 3.37).

3.4.6 Piéu ché DMT (Discret Multitone)

DMT la mot phuong phép dung nguyén 1y phén chia tin hidu duong day thué bao sd, khi d6
bang tan sir dung dwoc phan chia ra thanh 256 bang tin con (cac kénh) voi mdi bang tan la
4,325KHz. DMT sir dung thuat toan FFT (Fast Fourier transform) dé diéu ché va giai diéu ché tin
hiéu. Viéc phan chia phd tan sb ra thanh nhiéu kénh cho phép DMT hoat dong t6t hon khi ma cac
bo phat song AM dang hién dién. Véi mdi kénh, bo diéu ché sir dung QAM. Vi sy thay dbi sb bit
trén mdi mau trong mot kénh, ma modem c6 thé thich ung vé toc do. G.DMT va G.lite déu sir
dung DMT.
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So dd khdi co ban ciia by phat DMT dugc cho trong hinh 3.38 va by thu DMT dugc cho
trong hinh 3.39. B phat tao ra va gdi di cac mau DMT & tc do 1/T, voi T 1a chu ky mau DMT.
Trong moi chu ky mau, dit liéu ngd vao duoc dua vao bo dém, va mdi bit dugc chi dinh hodc 4nh
xa vao mot trong N complex multi-level sub-symbols nhd vao bd ma héa DMT. Bo phat DMT sé&
thuc hién qua trinh IFFT. Két qua mot ham mién thoi gian dugc goi qua bo bién ddi D/A va bd
loc duong day.

Y
Data Serial to 1 ) Output
- sarallel > DMT > to line
. - 2 3
input data »  symbol g
buffer encoder
R N
)/
DMT symbols
N (complex) sub- transmitted
channel symbols serially

Hinh 3.38: So d6 khéi co ban by phat DMT

T
Li Ly »| Parallel | Daf2

e i DMT ial
i Line H | toseria
4>‘ Filter H A/D FFT > symbol M output
N decoder data
\= »  buffer

=l

DMT symbols
received N (complex) sub-
serially channel symbols

Hinh 3.39: So d0 khdi co ban bo thu DMT

DMT vén co dang diéu ché linh hoat, dac biét ddi véi viéc anh xa cac bit vao trong cac
sub-channel symbol. Dé thuc thi truyén dan t6t nhat, 4nh xa phai dugc thuc hién phu hop vai cac
dung lugng tin tic cua cic sub-channel riéng biét. Chinh vi vdy cho nén n6 thuong an dinh s bit
nhiéu nhét cho cac sub-channel véi SNR cao nhat va tdi thiéu sd sub-channel c6 sb bit va SNR bé

nhét.
dB
signal-to-noise ratio (SNR)
16 -
14 -
12 4 bits assigned to
bits per — 9
svmbol 10 [ sub-channels on
Y 8 e/ the basis of SNR
o \
4 |
2

Frequency
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3.4.7  Diéu ché CAP/QAM

CAP 12 mét bién dbi khong chuin cia QAM. CAP chia bing tan sir dung ra thanh ba bing
tan. Bang tan tir 0 KHz + 4 KHz dung cho truyén dan POTS. Bing tan tir 25 KHz +160 KHz dung
cho kénh chiéu Ién va bang tan 240 KHz +1,5 MHz dung cho kénh chiéu xudng.

Vé mit toan hoc, CAP va QAM gan giéng nhau. CAP va QAM két hop triét song mang. Vi
song mang khong mang thong tin nén viéc triét song mang khi phat va tao lai & dau cudi la viée
pho bién.

Viéc triét song mang yéu cau thém cac mach dién trong céac thiét bi dau cubi QAM. QAM
thiét 1ap chom sao dya trén hai gié tri cta tin hi€u thu dugc 1a do Iéch pha va bién d6. Mbi diém
trong chom sao déu xac dinh d6 1éch pha, bién d6 va thé hién mot chudi bit xac dinh. CAP 1a mot
QAM dic biét v6i chom sao quay tu do (vi khong c6 song mang dé c6 dinh chom sao). Mot phan
tu trong mach CAP dugc goi 1a ham quay sé xac dinh cac diém cua chom sao QAM. Vi vay, CAP
dugc tao ra tir QAM bang cach thém ham quay vao may thu va triét song mang phia may phat.

Transmitter

Hinh vé& sau day cho thy ciu tric 1y tuong ciia bd phat QAM, véi tin s6 song mang f; va H,
dap tmg tan sb cia bd loc phat:

impulse
generator | | Ht(f) —

flow cos 27 f;t s(t)
: Spiitter - sin 27ft ¢

N gmz:ftir I Ht(f)

Hinh 3.41: B§ phat QAM

Trudc khi chudi bit dugc phat di, né phan ra thanh hai phan bang nhau: qua trinh nay tao ra
hai tin hiéu doc 1ap nhau. Chung dugc ma hoa riéng biét nhau gidng nhu trong diéu ché ASK. Mot
kénh (“in phase”) dugc nhan vdi ham cosine, trong khi kénh kia (“in quadrature”) dugc nhan véi
ham sine. Vi cach nay hai tin hi¢u 1éch pha nhau 90°. Hai tin hiéu di qua bd cong dé tao thanh tin
hiéu phat di trén kénh truyeén.

Tin hiéu phét di trén kénh truyén duoc tinh bang cong thirc:

[0)= Y [v[al-n(e=nT,)cos 2ntyt) ~ v,[n]-1 (¢~ T;) sird 2ty 3.1

Véi: VC[I]] va Vs[n] 1a céc dién 4p dép g tao ra tir mau tht n cua ham cosin va ham sin
tuong Ung.

Receiver

B9 thu QAM thyc hién qua trinh nguoc lai cia bg phat. Céu trtc ly twong cua bo thu QAM
v6i H,1a dap tmg tan s6 caa bo loc thu duoc cho trong hinh sau:
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o o HaoH 1.2

r(t)] cos2Tft — flow
mMerger

&—— 1. H Atn HapH [

Hinh 3.42: B6 thu QAM

Tin hi¢u thu dugc nhan véi ham cosine, sine. Sau d6 di qua bd loc thong thép dé tach thanh

phan “in phase”, “in quadrature”. By gio chi con 14 giai diéu ché ASK va hai tin hi¢u dong dir
lidu dugc két hop lai nhu ban dau.

3.4.8 Po thir DSL

End to End Section

ATM & |P Section

ADSL Service

Transmission
[

Customer
Premises

POTS | ATUR |}
Splitter Modem
1

0

DSLAM

Network Element

Manager
Hinh 3.43: Phan 16p do thir ADSL

Trong chuong hai, phan 2.1.7 d4 trinh bay cac phép do 18i cap. Phan nay s& trinh bay vé cac
k¥ thuat do cho hé thong DSL.

Phan 16p do thit:
Can ctr vao hinh 3.43 ta c6 thé chia 16p do thir ADSL ra thanh céc 16p nhu sau:
e Ldp 1: Do thir 16p vay 1y, chinh 1a cac phép do da duge trinh bay trong 2.1.7.
e Ldp 2: Po thi 16p dich vu ADSL.
e Do thu 16p IP va 16p ATM.
e Do thir end to end.
Qui trinh do thir:

e Trung tim chim séc khach hang (TTCSKH) tiép nhan danh sach yéu lip dit DSL. Danh
sach c6 day du cac thong tin nhu sau:

¢+ Tén ca nhan/ phap nhan ding ky.
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< Dia chi dang ky.
+ Ho tén nguoi lién hé va dién thoai lién hé.

« Thué bao nay dang st dung dudong day dién thoai loai nao: dudong day dién thoai s0,
duodng day ISDN, leased line, hodc lip dit mot duong day méi.

¢ Phén loai khach hang: C4 nhan nguoi Viét Nam, C4 nhan nguoi nudc ngoai, Doanh

nghié€p tu nhan, Cong ty trach nhiém hitu han, Van phong dai dién, Lién doanh, Doanh

nghiép nha nudc, Co quan thong tin, Pai ly internet, Doanh nghiép nudc ngoai, Lanh su

quan, Co quan Pang/Nha nudc, Co quan hanh chinh, ...

e Qui trinh do thir tuan theo luu do sau day:

Nhan danh sach céac thué bao tir
TTCSKH

!

Xac dinh cap do dai tram
nao quan ly

|

Nhap mi sb cap nay vao chuong
trinh khai thac thué bao

————————| Trahd so cho TTCSKH

Y

| Goi danh sach cho do thit |

|

| Po thit kéo day |

|

| Géi danh sich eho nhémikhéo sét|

< A
A 4
| i hofllo kiZRrvei NMS |

»
>

) 4

Thuc hién déng bo

Déi cap?

Kiém tra téc d6?

Ghi nhén két qua t6t va goi
cho b phan tin hoc danh sach
cac thué bao thuc hién duoc

Hinh 3.44: Luu d6 do tht ADSL
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3.4.9 Liap dat DSL (chu yéu xem xét lap dat ADSL).
3.4.9.1 Piu chuyén tai din MDF

Dbi voi thué bao c6 yéu cau sir dung thoai trén duong ddy ADSL, mé hinh chuyén day
duoc thuc hién nhu sau:

Budc 1: G bo doan day nhay cii ¢au tir BLOCK INSIDE dén BLOCK OUTSIDE (néu co).
Budc 2: Péu doan day nhay méi tir BLOCK INSIDE sang BLOCK POTS.
Budc 3: Pau doan day nhay tir BLOCK ADSL sang BLOCK OUTSIDE.

BIOCF inside guay 1 Blocklc_)lutside /

o . \/ No66ag dag
Toag hai L] VAN thuedao

Thoai
Block

DSLAM Block]

Thoai + dodied

Hinh 3.45: Pau chuyén thué bao khi c¢6 yéu cau sir dung dién thoai

Dbi voi thué bao khong c6 yéu cau st dung thoai trén dudng didy ADSL, mé hinh déu
chuyén day dugc thyc hién nhu sau:

Budc 1: G bo doan day nhay cii ¢au tir BLOCK INSIDE dén BLOCK OUTSIDE (néu c6).
Budc 2: Pau doan day nhay méi tir BLOCK ADSL sang BLOCK OUTSIDE.

ot ot B|OCF inside B&6G 1 El/ock (_)Iutside Ri6oag dagt
08g hao L /N thue®dao
Thoai B66a
Block|POTS
DSLAM Block|ADSL
Thoai + dodiea

Hinh 3.46: D4u chuyén thué bao khi khong ¢ yéu cau sir dung dién thoai
3.49.2 Nhitng yéu t6 can hru y khi chon dirong diy ADSL
e Phén bé cac day ADSL trén cac soi cap khac nhau dé tdi thiéu xuyén kénh.

e Kiém tra moi ndi trén dudong day, cac moi noi phai bao dam k¥ thuat.
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e Chon day thué bao c6 xuyén kénh nhd. Xuyén kénh nho nhat giira cac d6i thudc vé cac bo
cap khac nhau va khac budc xoan.

LI i -
- Eo, T O S, <E
C > = = > >
Lo S S Sl St
E > OO T T <

Hinh 3.47: Chon lya d6i day cho ADSL trong mot sgi cap

Hinh 3.47 cho thiy 5 nhém cap c¢6 5 dbi cap A,B,C,D,E c6 budc xodn khac nhau. Xuyén
kénh 16n nhét s& tir cac doi 2A, 3A, 4A vi c6 cling bude xoan. Xuyén kénh tir d6i 5A thép do tuy
cung budce xodn nhung khong thudc nhom cap lai cach xa doi 1A.
3.4.9.3 Lip dit tai nha thué bao
(1) So db lip dit cac thanh phan thiét bi theo cdu hinh G.DMT va G.Lite

Tuy theo céu hinh G.DMT hoic G.Lite ma c¢6 cach lip dit twong tmg. Céc hinh vé& sau ddy
cho thdy cach Iip dit cac thanh phén thiét bj ADSL tai nha thué bao.

Inside Wire
CAT 3 not d
( poticeguies) Multiple PC Application Using DSL Modem

Data Wire
rd
DSL Splitter Inside

New Wall Plate
with RJ-11 Jacks

RJ-11

To
Telephone
Company Ethernet Cable
(Crossove r;
(not supplied

# Ethernet Cables
/ (Straight)

m1560.fh8_1

*Asterisk denotes itern included in the DSL Modem package.

Hinh 3.48: Lap dat cac thanh phan thiét bi cho cdu hinh G.DMT

128

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chuong 3: Cdc cong nghé truy nhip

To telephone company

Line
ADSL Filter
Tel

Ethermet Cable
(Crossover
{not supplied

# Ethernet Cables
(Straight)

4
=0 [ [—=]
g ||||||||||||-—

Hinh 3.49: Lép dat cac thanh phén thiét bi cho c4u hinh G.Lite
(2) Lép dat modem
C6 thé tom tat viéc 1ap dit modem ADSL qua cac budc chung nhu sau:
Budc 1: Thuc hién cong viéc két ndi

- Néu 1a external modem: c6 thé c6 ca giao tiép Ethernet va USB. Sir dung giao tiép
Ethernet thi ding cap ethernet (cap ethernet chuin T568A/B) nbi tir cong ethernet trén
modem dén cong ethernet trén may tinh. Sir dung giao tiép USB thi ding cdp USB (kém
theo thiét bi) ndi tir cong USB trén modem dén cong USB trén may tinh.

- Néu la internal modem (modem card): thong thuong két ndi voi may tinh qua giao tiép
PCIL. Khi d6 c6 thé cdm modem card vao khe PCI con tréng bén trong may tinh.

- Két ndi line dién thoai dén modem: B4i v6i cau hinh G.DMT dung cap RJ-11 két ndi tir
cong RJ-11 (data wire) trén wall plate (tham khao hinh 3.48) dén cong LINE trén modem.
Dbi v6i cau hinh G.Lite, dung cap RJ-11 ndi tir céng MODEM trén ADSL Filter dén cong
LINE trén modem (tham khéo hinh 3.49).

Budc 2: Cép ngudn cho modem (ddi véi external modem).
Budc 3: Cai dat phan mém.

- Néu két ndi modem v6i may tinh bang USB thi thong thuong phai cai dat dirver cho
modem. Con két ndi véi may tinh bang ethernet thi khong can phai cai dat driver cho
modem.

- Cai dat cac thong s6 cho ADSL: Dé bit dau cai dat, trong cua s6 Microsoft internet
explorer (d6i v6i Win XP) nhap dia chi trang web ciia modem (dia chi ndy duoc cung cap
trong tai liéu hudéng dan sir dung va cai dat modem) vao 6 address va enter dé vao giao
dién cira s6 cua trang web. Trong ctra s6 nay thuc hién cac yéu cau theo chi dan. Trong cac
budc thyc hién nay, hé théng yéu cAu nguoi sit dung nhap user name va password.

- Néu viéc cai dat da thuc hién day du va ding, thi nguoi sir dung da c6 thé truy cap duoc
internet.
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3.5 HFC VA CABLE MODEM

3.5.1 Mang HFC

HFC (Hybrid Fiber Coaxial) 1a mot mang két hop giira cap quang va cap dong truc dé tao ra
mot mang bang rong. HFC da duoc st dung cho cable TV tir thdp nién 1990. So dd kién tric co
ban cua mang HFC dugc cho trong hinh v€ sau day.
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Hinh 3.50: Kién tric co ban mang HFC

Mang cap quang mé rong tir headend chui (master headend) dén cac headend ving (regional
headend), hubsite ctia mang 1an c4n va sau cung la nut chuyén d6i quang-dién (fiber optic node)
dé phuc vu tir 500 thué bao+2000 thué bao & moi noi. Master headend thuong c6 cic antenna
parabol vé tinh dé thu cac tin hiéu video trong khong gian ciing nhu cac ludng IP. Mot s6 master
headend con bao gém cac thiét bi dién thoai dé cung cép cac dich vu vién thong dén cong déng.
Mot regional headend thu tin hi¢u video tir master headend va thém vao cac kénh cta chinh phu,
kénh gido duc, kénh cong cong khi dwgc phép, hodc dura vao chuong trinh quang cao.

Fiber optic node c6 mot bo thu phat quang bing rong c6 kha ning chuyén doi tin higu didu
ché quang chiéu xudng dén tir headend ra thanh tin hiéu dién géi dén thué bao, ciing nhu chuyén
d6i tin hiéu dién dén tir thué bao ra thanh tin hiéu quang cho chiéu ngugc lai. Tin hiéu dién chiéu
xudng goi dén thué bao 1a tin hiéu diéu ché RF ndm trong dai tan tir 50 MHz ~1000 MHz. Cap
quang ndi optical node dén headend hodc hub theo point-to-point hodc star topology hodc ring
topology. Fiber optic node ciing ¢6 mot reverse path transmitter dé goi thong tin tir thué bao dén
headend. O My tin hiéu theo chiéu nguoc lai ndy c6 didu ché RF nam trong dai tan tir
SMHz+42MHz, ¢ nhitng khu vuc khac tir 5 MHz +~ 65 MHz.

Phan cap ddng truc cua mang két ndi tir 25 <2000 thué bao (thong thuong 500 thué bao)
theo cdu hinh dang ciy va nhanh. Cac bo khuéch dai RF dugc st dung dé khuéch dai tin hiéu, bu
lai suy hao do cap, va cac suy hao khic c6 nguyén nhan tir chia cap hodc ré cap. Cac cap dong
truc trung ké dugc két ndi dén optical node va c6 dang cua coaxial backbone dé phan phdi cac cap
két ndi nhé hon. Céc cap trung ké ciing tai nguon AC tir 60V dén 90V. Ngudn AC nay cung cip
cho cac bo khuéch dai. Tur cac cap trung ké, cac cap phan phbi nho hon dugce két ndi dén mot
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cong ctia bo khuéch dai trung ké dé tai tin hiéu RF va nguén AC xudng cic nhanh mang riéng
biét. Khi can thiét, cac b kéo dai day véi cac bo khuéch dai phan phdi nho s& khuéch dai tin hidu
dé giir cong sudt cua tin hiéu TV ¢ mirc ma TV c6 thé chap nhan duoc. Cac day phan phdi dugc
mic vao cic bd ré nhanh tir nhimg diém r& riéng biét dé din dén nha thué bao. Cac b r& nhanh
dan tin hiéu RF va chin lai nguén AC trir khi c6 cac thiét bi dién thoai can thiét ¢ nguén du
phong an toan cung cap tir hé thdng ngudn cap dong truc. Cac bo két cudi r& nhanh voi cac diém
1& nhanh riéng biét thuong st dung dau ndi loai F (tham khao 2.2.4). Dy 1& ndi dén nha thué bao,
can c6 nbi dit dé bao vé hé thdng tir nhitng dién 4p nhidu. Tuy vao thiét ké mang, tin hiéu c6 thé
di qua b chia dé dén cung lic nhiéu TV. Truong hop c6 qua nhidu TV két ndi, thi chat lugng
hinh anh cua tit ca TV trong nha rat xau.

3.5.2 Truyén din trén mang HFC

St dung ghép kénh phén tan sé (frequency division multiplexing), nén mot mang HFC c¢6
thé tai nhiéu dich vy khac nhau, bao gom truyén hinh twong tu, truyén hinh s6 (HDTV-High
Definition Television), truyén hinh theo yéu ciu (VoD-Video on Demand), video sé c6 chuyén
mach, dién thoai, va truyén dit liéu tdc do cao. Puong truyén huong téi va huong lui déu dung
chung mot cap dong truc, day 1a duong truyén hai chidu trén cing mot mang tir headend/hub
office dén thué bao, va tir thué bao dén headend/hub office. Céc tin hiéu chiéu téi hodc chiéu
xuéng tai tin tirc tir headend/hub office dén thué bao, nhu 1a ndi dung video, thoai va dir li¢u
internet. Cac tin hiéu chiéu lui hodc chiéu 1én tai tin tic tir thué bao dén headend/hub office, nhu
céc tin hiéu diéu khién STB, dit liéu cable modem, va thoai. Nhu vay, mang HFC dugc cAu trac 1a
khong dbi xtg. Nhitng nam trude ddy, kénh chidu lui chi duoc sir dung cho mét vai tin hiéu didu
khién dé yéu cau cac bd phim, hodc cac tin hidu giam sat trang thai. Cac ung dung nay doi hoi
bang théng rat bé. Sau nay cac dich vu cong thém di dugc dwa vao mang HFC, nhu dit lidu
internet va thoai, do d6 kénh chiéu lui dwoc sir dung nhiéu hon.

Cable Multiple System Operators (MSOs) phat trién cac phuong phap dé goi cac dich vu
bang tin hiéu RF trén cap quang va cap dong truc. Phuong phip nguyén thily dé truyén video trén
mang HFC ma cho dén bay gid van sir dung rong rai 1a diéu ché cac kénh TV twong tu tiéu chuén,
cling gidng nhu phuong phép sir dung dé truyén dan cac kénh truyén hinh quang ba trong khong
gian. Mot kénh TV tuong ty chiém bang théng 6 MHz. Mdi kénh c6 mot tan sb trung tim lam
song mang (vi du: kénh 2 c6 tan s trung tim 1a 55,25 MHz), do d6 khong c6 va cham giita cac
kénh lién ké . Cac kénh TV s6 tao ra mdt cach truyén video hiéu qua hon bang cach ding mi héa
MPEG-2 hoic MPEG-4 trén cac kénh QAM (Quadrature amplitude modulation).

3.5.3 IEEE 802.14

Nhom lam viée IEEE 802.14 dugc hinh thanh vao thang 11 nim 1994 dé chuan hoa 16p vat
Iy (PHY layer) va lép diéu khién truy nhap da phuong tién (MAC layer) cho cac hé thong HFC.

MAC layer
e HO{ tro cac dich vu cho connectionless va connection-oriented
e HO) tro QoS.
e Ho trg CBR, VBR, ABR.

e HO{ tro cac dich vu unicast, multicast, broadcast.
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PHY layer
e 500 thué bao tai diém thiét ké tham chiéu.

e HO) tro sub-split (5 MHz+40 MHz upstream), mid-split (5 MHz+120 MHz upstream), va
high-split (800 MHz+1000 MHz upstream).

e Sir dung lai tan s6 chiéu lén.

e Luya chon diéu ché QAM 64 cho chiéu xudng.

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

e Diéu ché QPSK duoc chon cho chiéu 1én dé chiu dung nhiéu 16n.
e (6 mdt vai kénh chiéu 1én trén mot kénh chidu xudng.

C6 bdn ky thuat diéu ché sir dung 5,12 Msymbols/second cho chiéu xuéng va mot ky thuat
diéu ché sir dung 1,28 Msymbols/second cho chiéu 1én.

Téc @6 bit cua nam ky thuat diéu ché nay la:
e QPSK: 2 bits/symbol x 5,12 Msymbols/second = 10,24 Mbps.
e 16 QAM: 4 bits/symbol x 5,12 Msymbols/second = 20,48 Mbps.
e 64 QAM: 6 bits/symbol x 5,12 Msymbols/second = 30,72 Mbps.
e 256 QAM: 8 bits/symbol x 5,12 Msymbols/second = 40,96 Mbps.
e (QPSK: 2 bits/symbol x 1,28 Msymbols/second = 2,56 Mbps
3.5.4 Kha ning bang thong
e Ph6 kénh chiéu xudng 550 MHz+750 MHz.
e Phd kénh chiéu 1én 5 MHz+42 MHz.
e Pho 550 MHz+750 MHz cho 33 kénh 6 MHz.
e Pho 5 MHz+42 MHz cho 20 kénh 1,8 MHz.
Chiéu xudng:
e (QPSK: 33 kénh FDM x 10,24 Mbps/kénh = 337 Mbps.
e 16 QAM: 33 kénh FDM x 20,48 Mbps/kénh = 1013 Mbps.
e 64 QAM: 33 kénh FDM x 40,96 Mbps/kénh = 1351 Mbps.
Chiéu Ién:

e QPSK: 20 kénh FDM x 2,56 Mbps/kénh = 51 Mbps
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3.5.5 Cable modem
3.5.5.1 Gioi thiéu cabe modem

What does Cable Modem mean?

* “CABLE” is short for Cable TV {CATV) Network
+ “MODEM” is MOdulator-DEModulator
» Actually more like a network adapter than a modem

CITE (Head-Frad) Cable Madem
Upsizeam. Demodubtor [ R R Tpsirean M odulator
QPSENS-O4M QP ESA-Ca M
f: 5465 MHz BW: oz 2 MH= f: 585 MHz BW: &z 2 MH=
Fate: eg. 3 Mbitfs Rate: eg. 3 Ibitis

ok L
Dowreriveam Modulador Downetreans Denvedubitor
Bl WS- M B0 A BFASA-OA BT
f: 65550 MH= BW: &5 MH= A 5350 MH= BW: &2 MH=
Ramz?_%mlﬂs ““““““““““““ “1.. Ratez?_ﬁmlﬂs

Cable Modem types

External R - Cahle Modem Ziable
Cable Moder: (External)
ftarnal Cable Modem: e
Cahle Modem Cizbla
(Internal)

Intsractive Sei-Tap Box (5TE):

Interactive | bl
| EeyboardMouse l— Set-Top Box
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Downstream data format

TR LFE LITEL Prykead
Eytu Hadur

* Reed-Solomon error correction
+ Corrects 6 errors in 204 bytes

+ MPEG-TS (Transport Stream)
*+ MPEG-PS (Program Stream)

* MAC messages

e ATM cells (DVEDAWIC )

+ Data addressed to one, many or all Cable Modems

Upstream data format

‘ ‘G@ | TW. | ATM Hoadar ‘ AT Ppdosd ‘ u:;q;| |
Litir

* Reed-Solomon error correction

* Prepended unique word

 One ATM cell per burst {DWE/DAVIC)

+ MAC message or data as payload

+ 18 time-slots per 3 ms o,

* Reserved time-slots for longer data

+ Contention time-slot for small data (initiate)
+ Ranging time-slots are 3 slots
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What 1s MAC?

+ Media Access Control

+ Implemented in HW and maybe some SW

* Performs ranging to calibrate TX level

* Performs ranging to calibrate time reference
+ Assigns upstream frequency and data-rate

+ Allocates time-slots (upstream bandwidth)

* Runs on both Cable Modem and Head-End
+ Very similar to satellite protocol

What standards?

* Proprietary systems (1st generation systems).

+ MCNS (USA mainly). Developed for Cable
Modem only. Specifies external Cable Modem
only, but may add internal Cable Modem also.

+ DAVIC/DVB (Europe mainly). Used for set-top
box and now also Cable Modem.

+ IEEE 802.14 lost 1st round, but tries to leapfrog

and be the standard of the future (3rd generation
sy stems ).
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3.5.5.2 M0 hinh kién trifc phén I6p cable modem

Cothers Y CAT™M LLC Cothers Y (CAT™ LLC

A A A A A A

A 4 A A A A 4 A

Headend MAC Station MAC Lép MAC
Upstream Downstream Upstream | Downstream Lén vat 19
PHY PHY PHY PHY op vatly

A

Downstream channel
450 MHz+750 MHz

Kénh

Upstream channel | g
-
5 MHz+45 MHz

A

Hinh 3.51: Kién tric phan 16p cable modem/headend

IEEE 802.14 xac dinh md hinh tham chiéu cho cable modem va bd diéu khién headend.
Kién trac tham chiéu 1a mét khdi c6 nhiéu tng can dé xac dinh kién triic phan 16p. M6 hinh tham
chiéu 13 bang kién triic chi tiét dua trén d6 dé xay dung cac thiét bi. M6 hinh kién trac phan 16p
cable modem/headend duogc cho trong hinh 3.51 va gdm co:

e Kénh (Channel).

e Lop vat ly (Physical (PHY) layer).

e Lop MAC (MAC layer).

Uy ban IEEE 802.14 phat trién ba tai liéu tiéu chudn. Cc tai liéu nay duoc dung dé chuén

hoéa 16p vat 1y. Ba tai li¢u do la:

e M5 hinh kénh cho chiéu lén.

e M5 hinh kénh cho chiéu xubng.

e Sy hdi tu cac déc tinh k¥ thuat.
3.5.5.3 Phé cable modem

Phé tan s cta kénh chiéu 1énh va chiéu xudng c6 vi tri khac nhau nhu chi ra trong hinh
3.52. Bing thong 400 MHZ tir 50 MHz+450 MHz duoc dung truyén cac tin hiéu TV kénh chiéu
xudng, bao gom NTSC tuong tu, 4m thanh diéu ché FM. Bang thong 40 MHz tir 5 MHz+45 MHz
dugc dung cho cac kénh s6 RF chiéu 1én. Mdi kénh ¢ d6 rong tir 1 MHz+6 MHz, va c6 kha ning
tai bang thong s6 trong tam tir 1,6 Mbps dén 10 Mbps khi sir dung k¥ thuat diéu ché QPSK. Cac
kénh RF chiéu 1én duoc thiét ké dé truyén cac thong tin diéu khién va dir liéu dén headend. Mot
s6 lwong 16n cac kénh chiéu xudng nam trong bang tan 300 MHz gitra 450 MHz va 750 MHz. Cac
kénh RF nay dugc ding dé phat quang ba dir liéu va tin tirc tir headend dén tt ca tram thu.

Phé tan s ciia cable modem dugc cho trong hinh vé sau day:
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UPSTREAM DOWNSTREAM
DIGITAL DIGITAL
12 - n 123 -+ m
DOWNSTREAM
ANALOG
5 45 50 450 750 MHz

Hinh 3.52: Phd RF cua cable modem

3.5.5.4 Anh xa phd ciia cable modem

Truyén thong giita headend va cable modem c6 thé dat dugc tot nhat nhu mé ta trong hinh
3.53. Mot bd thu cable modem (xem nhu mét tram) dugce két ndi dén tét ca cac kénh 6 MHz chiéu
xudng (tir kénh 1 dén kénh m) cia phd. Cable modem phai ¢6 kha nang diéu chinh bit duoc bt
ky mot bang tin nao trong cac bang tin 6 MHz dé nhan dir liéu tir headend. Tai két cudi dau phat,
cable modem ciing phai c6 kha ning phat bat ky mot kénh chiéu 1én nao trong tir 1 dén n kénh
chiéu 1én nhu mé ta trong hinh v&.

Downstream 450 MHz=+740 MHz

Headend Station # 1 Station # 2 Station # x

Upstream 50 MHz+45 MHz

Hinh 3.53: Anh xa pho Headend/station

Péi thoai gitta cable modem va headend dugc khoi tao khi mot modem lép dat vao. No tu
dong bt dau lang nghe cac kénh chicu xudng, tim kiém va ghi nhan thiét bi ciia n6. Mang dép
ung lai boi viée chi dinh cac kénh chiéu 1én thich hop ma trong d6 no co thé tmyén dir liéu cua
n6. Tuy thudc vao cau hinh cta headend ma mot kénh chiéu xudng thong thuong duoc lién két
v6i cac kénh chiéu 1én. i thoai giita headend va céc station 1a do 16p quan tri MAC chiu trach
nhiém.

Kha nang ma mdt station do va cAu hinh cac céng vat Iy cuia no trong hé théng duoc tham
chiéu nhu 13 frequency-agile cable modem.

3.5.6 POST trén HFC

Céu hinh POST trén HFC duoc chi ra trong hinh 3.54. Mot bd chuyén mach hoic DLC
duoc dat tai headend. Bo diéu khién headend nhan kénh thoai tir cac cable modem dit tai nha thué
bao va né thong qua DLC hoic bd chuyén mach dé tién hanh xtr Iy. Néu headend c6 trang bi DLC
thi cac trung ké T1 truyén dan cic mach thoai s& dugc két ndi dén mot tong dai class 5 & gan d6
dung dé xir Iy cude goi.
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Headdend ciing duoc trang bi day du cac tinh ning cua tong dai chuyén mach class 5, véi
kha ning nay headend c6 thé thyc hién:

Hinh 3.54: Headend véi cac kha nang POST va IP

. Chuyén mach noi hat.
e Tinh cudc.

e R& tit cac duong truyén tong dai ndi hat va giao tiép truc tiép dén cac dudng truyén tong
dai duong dai, do d6 tiét kiém cac chi phi truy nhap cho khach hang.

Headend ciing c¢6 thé dugc trang bi cac IP router dé diéu khién cac dich vu IP va lién két vé6i
mang internet. B diéu khién headend sé& tach luu lugng IP va chuyén giao no cho cac router dé
xu ly.

ATM MUX (ciing 1a mot chuyén mach ATM) 1a mot nat truy nhap ATM dé két ndi cac
truyén dan ATM dén bo chuyén mach ATM trong mang cong cong. Bo diéu khién headend co thé
phén biét luu lugng ATM, no6 1a dir liu, video hodc 1a cac dich vu CBR. Dién dan ATM dinh
nghia giao tiép nay 1a ANI.

3.5.7 An toan trong méi trudng HFC
3.5.7.1 Gidi thiéu

An toan di tré thanh mot chu d8 rat quan trong ké tir khi phat trién internet. Hau hét tit ca
cac tng dung tuong tac déu yéu cau mot mirc do an toan. Cac muc tiéu cho an toan noéi chung dé
cap dén ba d6i tugng sau day:

e Nhiing nguoi st dung dich vu (Users).
e Nhimg nguoi diéu hanh quan 1y (Operators).
e Cac co quan chinh phu (Government agencies).

Vvé phuong di¢n ngudi st dung dich vy, an toan c¢6 nghia la ddm bao tinh riéng tu, bi mat,
toan ven dir li€u, tinh cude chinh x4c, kich hoat va ngumg kich hoat dich vu.

Vé phuong dién nguoi diéu hanh quan 1y, an toan c6 nghia 1a toan ven dit liéu, doc lap, g
gin danh tiéng va uy tin tot d6i véi cac khach hang, tinh cude chinh xac khong gian 1an hodc lira
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gat, lam dung chirc ndng mang, va c6 trach nhiém gidi trinh khi dich vy khong hoat dong do su
c¢b. Tom lai, chinh nhitng nha cung cép dich vu/didu hanh quan 1y mang can sy an toan dé giit gin
cac hfip dan trong kinh doanh ctia ho, cac nghia vu cua ho ddi véi cac khach hang va cong déng.

Vé phuong dién cac co quan chinh phu, yéu ciu an toan dé hop 18 véi cac chi thi, cac qui
dinh phap luat, nham dam béo loi ich cua cac dich vy, canh tranh lanh manh, va bao vé su bi mat.

Véi nhiing van dé dét ra ¢ trén, trong dién dan ATM, mot nhom lam viée vé an toan mang
dinh nghia mét bd cac loai an toan gom nhitng chirc nang an toan tng dung cho khach hang, diéu
khién, va cac dich vy. Cac chitc nang d6 bao gom:

o Diéu khién truy nhép.
e Xac thuc.
e Bimat dir liéu.
e Toan ven dir liéu.
3.5.7.2 An todn va bi mét trong mang HFC

Céc van dé an toan va bi mat trong mang HFC khac nhau tir nhimg mang c6 két ndi day
theo diém-diém truyén thong. Trong trudng hop cua cap dong, mang nay cung cip két ndi truc
tiép thué bao dén mot mach dudng day tai tong dai noi hat, viéc nghe trom thyc hién khong dé
dang nhu déi véi duong day dung chung. Cac cude dién dam riéng tu di nhién khong thé bi giam
sat boi nguoi sir dung ¢ nhitng nha khac. Trong mot mang cap, van dé an toan trd nén khé khan
hon béi vi c6 nhiéu thué bao truy nhap vat Iy dén cing mot dudng diy. Nhu d3 trinh bay trong
phan trudc, mang HEC hai chiéu c¢6 cac truyén dan nhidu-dén-mot va mot-dén-nhiéu trén cung
mot trung ké.

Cic yéu cdu an todn tai I6p MAC

C) géng tao ra cac co ché an toan cho cic mang truy nhap da phuong tién dung chung c6
thé so sanh vi cac mang truy nhap da truy nhap khong dung chung. Cac co ché an toan bao gdbm
sau day:

e Xac thuc (Authentication): Thué bao phai tu xac nhan tinh hop 1& dbi v6i mang truy nhap.
Thué bao nay phai xac dinh thiét bi thué bao nao duoc quyén phuc vu va thira nhén ddi véi
profile ciia dich vu. Sy phirc tap ctia qua trinh xac thyc phai 1a t6i thiéu. Doi hoi nay dan ra
cac giao thirc nhanh va d6i ximg.

e Mat ma (encryption): Dt liéu nguoi dung gitra thué bao va giao dién HFC phai dugc bi
mat.

e Bado v¢ su phat lai (Replay protection): Mang truy nhap phai duoc bao vé ngan chan sy phat
lai cac bang tin trudc do.

e Quan ly khéa (Key management): Duy tri bi mat thong tin ngudi sir dung 13 then chét d6i
v6i bat ky mang an toan nao.

e Sy thuan loi ddi véi nguoi st dung dau cudi (End user convenience): Cac chiic ning an
toan hoat dong ma khong doi héi nguoi st dung dau cudi thuc thi cac hoat dong hd tro dbi
v6i an toan hé thdng.
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e Tinh trong sudt (Transparency): Cac chirc ning an toan phai hoat dong ma khong lam giam
di cip ctia dich vu (CoS-Class of Service) cung cip cho nguoi st dung.

e Kha ning xuat khau (Exportability): Cac mang truy nhap da phuong tién c6 tinh chia s¢ s&
sir dung world wide. Rét nhiéu qudc gia co cac qui dinh vé st dung, nhap khau va xuét
khéu cac hoat dong an toan. Cac hoat dong an toan phai ton trong triét dé cac qui dinh vé
xuét khau va nhap khau.

e Truyén dir liéu tin cdy (Data transport reliability): Cac mang truy nhap da phuong tién chia
sé phai c6 dung sai ctia cac 13i bit sao cho t6i thiéu mé rong 16i. Cac 13i bit cia mot dudng
truyén dan don phai khong 1a nguyén nhan lam cho cac khéi bit bi gian doan do viéc mo
rong 16i vo han. Hé théng phai khoéi phuc déng bd mot cach tire thi sau khi c6 sy gian doan
truyén dan dir lidu.

e An toan vat 1y (Physical security): An toan truy nhép da phuong ti€n chia sé phai khong 1€
thude vao cac phﬁn tr cua an toan vat ly ngoai trir cac thudc tinh c6 trong cac loai mang
HFC.

e Khdi phuc sy an toan (Security recorvery): An toan mang truy nhip da phuong tién chia sé
phai duoc thiét ké sao cho nd c6 kha nang thiét 1ap lai cac thong tin bao mat (vi du nhu cac
khoa).

e Kha ning nang cap (Upgradability): Cac co ché an toan da chon cho cac mang truy nhép da
phuong tién chia sé phai cho phép nang cip hay thay méi cac co ché an toan, cac thuét toan,
va cac mo hinh an toan.

M3t ma va giai mat ma
Mat ma va giai mat ma dugc thuc hién bang thuat toan DES. Ché do mat ma st dung 1a
CBC (Cypher Block Chaining).
C6 mot s van dé vé ky thuat mat ma can biét nhu sau:
e Mat ma st dung phdi dugc chiing minh va cong nhan.

e Mat ma phai dugc thyc thi trén phan cimg hodc phin mém.

e Mat mi phai khong chiém bang thong nhiéu. Dit lidu trude va sau khi mat ma co kich thuéc
nhu nhau.

e Mat ma phai c6 do tré bé.
e  Giai mat mi phai giéi han khuéch dai 15i.
e Mait ma phai tu déng bo .

Véi cac nguyén tic & trén, IEEE 802.14 két hop k¥ thuat mat ma vao hé thong MAC sao
cho truyén thong gitta mot tram va headend dugc bi mat va xac thuc. Thyc hién diéu nay mot
cach 1t rao, s& biét dia chi nguoi nghe trom va cac van dé that gia c6 tu nhién trén mang cap
truyén dan chia sé. Qui trinh mét mé c6 thé tém tit nhu sau:

e Trao doi khoa (Key exchange): IEEE 802.14 d& nghi su dung giao thirc trao d6i khoa

Diffie-Hellman cho HFC.

e Provisioning: Trong chirc nang nay headend cho phép thué bao dang ky. Chung thuc ID cua
thué bao trong cable modem s& dugc sir dung dé xac dinh tinh hop phap cta thué bao. C6
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hai budc can thiét dé truy nhap cac dich vu: dang ky ID phan cing thué bao (certification
number or serial number cta thiét bi) va su dung trao d6i khoa bi mat Diffie-Hellman.

o Ding ky (Registration): Trong chirc ning niy, thué bao goi cac yéu cau ID duy nhit cta nd
cho headend. Headend quan tdm dén thué bao hop phap méi nay (théng qua provisioning)
s& xir Iy bang khoa bi mat trao d6i dé thir dang ky cho thué bao. Chimg thuc ID duoc sir
dung dé xéac thyc tinh hgp phap cua thué bao. Néu headend khong chip nhan ID nay coi
nhu viéc dang ky cua thué bao bi thét bai.

e Trao d6i khoa bi mat Diffie-Hellman: Thuét toan cho phép hai nguoi st dung trao ddi an
toan mot khoa dung dé mat ma thong tin. Thuat toan chi dung dé trao d6i khoa khong dung
dé mat ma va giai mat ma thong tin.

Thuat toan Diffie-Hellman dya trén tinh kho cia bai toan logarit rdi rac trong trudong co
han, so sanh véi viéc tinh lily thira trén cing mot truong.

Gia sir c6 hai nguoi str dung 13 Alice va Bob. Trudc tién, Alice va Bob thoa thuan mot s6
nguyén td 16n p, va mot phan tir nguyén thiy g mod p. Alice va Bob ¢6 thé thoa thuan hai sb p va
g trén mot kénh cong khai.

Céc budce cua thuét toan dugc trinh bay nhu sau:
Budc 1: Alice chon mét sé nguyén 16n ngau nhién x va tinh X=g* mod p rdi goi X cho Bob.
Budc 2: Bob chon mét s6 nguyén 16n ngau nhién y va tinh Y=g* mod p rdi géi Y cho Alice.
Budc 3: Alice tinh: k=Y* mod p.
Budc 4: Bob tinh: k=X mod p.

Cé hai gi tri k va k" déu bang nhau va bang g* mod p. Nhimng ngudi tin cong kho c6 thé
tinh dugc gia tri k méac du biét dugce gia tri p, g, X, va Y. Vi thyc hi¢n phép tinh logarit rdi rac

mod p dé khoi phuyc x, y 1a rat kho. Do d6, k 1a khoa mat mé ca Alice va Bob c6 thé tinh toan mot
cach doc lap nhau.

Yiéc chon p va g ¢6 thé ¢6 anh hu(:mg dang ké dén d6 mat cua hé théng. S6 (p-1)/2 ciing
phai 1a s6 nguyén t6. Can luu y chon n 1a s6 nguyén t6 16n.
Vi dir. Alice va Bob thoa thuan chon p=23, g=2
Budc 1: Alice chon x=7, goi cho Bob X=2" mod 23=13
Budc 2: Bob chon y=4, gdi cho Alice Y=2* mod 23=16
Bude 3: Alice tinh: k=167 mod 23=18
Budc 4: Bob tinh : k=13* mod 23=18

(trong vi du trén chi dé minh hoa thuat toan va dé tinh nén chon céc gia tri p, x, y nho. Trong thuc
té phai chon s p, x, va y la cac sb 16n).

IEEE 802.14 khuyén nghi cac gia tri cta p, X, va y toi thiéu bang 512 bit. Gia tri tdi da cho
phép 1a 1024 bit.

3.6 TRUY NHAP QUANG
3.6.1 Gidi thigu
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Chuong 3: Cdc cong nghé truy nhip

Mang truy nhap quang (OAN-Optical Access Network) 1a mang truy nhap chi yéu sir dung

cap quang lam phuong tién truyén dan.

Nhitng ru diém ciia mang truy nhap quang 1a:

Dung luong 16n.

Kich thudc va trong luong cap nhé.

Khong bi nhidu dién.

Tinh bao mat cao.

Tinh hinh thj truong rat tot.

Chét luong truyén dan tt.

Tuy nhién mang truy nhdp quang ciing c6 mot s nhugc diém 1a:

Van dé bién d6i dién — quang: tin hi¢u dién phai duoc bién doi thanh séng anh sang va
ngugc lai. Chi phi ctia cac thiét bi bién doi cao, can dugc xem xét khi thiét ké mang.

Pudng truyén thing: diéu nay khong thich hop cho cac ving rimg ndi hay cac noi co dia
hinh phtrc tap.

Yéu cau lap dit dic biét do soi chi yéu 1am bang thuy tinh.

Doi hoi phai ¢6 ki ning tt trong cong tac lap dat va bao dudng.

3.6.2 Céu triic mang truy nhip quang

Dua trén cac khuyén nghi ctia ITU-T va ti€u chuan co lién quan dé dua ra cau hinh tham

chiéu va cac khoi chirc ndng ctia mang truy nhap quang.

3.6.2.1 C#u hinh tham chiéu

144

Mang truy nhap quang ding sgi quang lam mai trudng truyén dan chu yéu.

Thong tin trao d6i cua tong dai chuyén mach va thong tin nhan duoc cua thué bao déu la tin
hiéu dién .

Can phai c6 bién d6i E/O (Electric/Optical) ¢ phia tong dai va bién d6i O/E & don vi mang
quang (ONU-Optical Network Unit) dé c6 thé thuc hién truyén dan tin hiéu quang nhu mo
ta qua hinh v€ sau:

bi¢n Quang Quang bién 2
| Thué bao | [ Fo | @ O/F Tram chuyén
l | ! L mach

Soi quang

Hinh 3.55: So d6 khdi mang truy nhap quang

Hinh 3.56 1a vi du cua mang truy nhap quang thu dong (PON-Passive Optical Network)
(hoic mang quang khong ngudn), gdm c6 4 module co ban: OLT (Optical Line Terminal),
ODN (Optial Distribution Network), ONU, va AF (Adaption Function).

Diém tham chiéu gém c6: diém tham chiéu phat quang (S), diém tham chiéu thu quang (R),
diém tham chiéu gitra cac nit dich vu (V), diém tham chiéu dau cudi thué bao (T), va diém
tham chiéu gitra cac ONU.
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e Giao dién bao gdbm: giao dién quan 1y mang (Q3), va giao dién gitra thué bao véi mang UNI
(User-Network Interface).

Nhu véy c6 thé phat biéu mang truy nhap quang sir dung chung céc giao dién vdi cac mang
truy nhap khac.

3.6.2.2 Cic khéi chirc ning

Heé thdng truyén dan truy nhap cip quang dam nhiém mot loat duong lién két truy nhap va
gém cac module: OLT, ODN, ONU, va AF.

—I—Qs

‘ chifc nang gudn 1§ he théng AN ‘

=R RS

Ei€m tham chigu a
Bidm tham chigu T Bidm tham chign W
LIMI =MI
Phia thué bao

e ol
L]

Phia mang hirdi

Hinh 3.56: C4u hinh tham chiéu mang truy nhap quang

(1) OLT (Optical Line Terminal)

OLT cung cip giao dién quang gitta mang véi ODN, ddng thoi cung cip bién phap can thiét
dé truyén cac dich vu khac nhau. OLT c6 thé chia thanh dich vu chuyén mach va dich vu khong
chuyén mach, quan 1y béo hiéu va thong tin gidm sat diéu khién dén tir ONU. Tir d6 cung cép
chtric nang bao dudng cho ONU.

OLT c6 thé lép dat & giao dién téng dai chuyén mach ngi hat, ciing co thé lép dat & dau xa.
V& mit vat Iy no6 c6 thé 1a thiét bi doc 1ap, cling c6 thé nim trong mot thiét bi téng thé khac. OLT
gdm don vi trung tdm, don vi dich vu, va don vi chung tao thanh, nhu hinh v& sau:

Pon vi trung tim
Giao dién
ODN
Ghép kénh Néi chéo | §
ODN 3n'da 5 |
truyén dan ) [+ Giaodian Mang et
Giao dién i|  dichvu .
ODN
Pon vi - ! Ponvi dich
chung | Cép dién OAM vu

Hinh 3.57: So dbi khdi chirc ning OLT
Chirec nang Don vi trung tam:

e N&i chéo sb.
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e  Ghép kénh truyén dan.

e Chirc nang giao dién ODN: Chirc ning nay cin cir vao cac loai soi quang cia ODN dé cung
cip cac giao dién quang vit Iy, dong thoi thyuc hién bién d6i dién/quang va quang/dién.

Chiic nang don vi chung:
e Chuc ning cép dién: Chuyén d6i nguon dién cung cép tir bén ngoai thanh tri s6 dién yéu
cau cua ndi bo.
e Chuc niang OAM: Thong qua giao dién tuong ung, thuc hién sy van hanh, quan ly va bao
dudng doi vai tat ca cac khoi chirc nang va doi voi quan Iy mang 16p trén.
Chiic nang don vi dich vu:
e B0 phan dich vu la dau vao cta céac dich vu.
e Yéu céu céc dich vu phai co tde do so cép cua ISDN.
e (6 thé dam nhan déng thoi hai dich vu khac nhau tré 1én.

(2) ONU (Optical Network Unit)

Pon vi trung tim
— i [ Ghép kénh thué | | Ghép kénh Giao dién ODN
Thué bao Giao dién i | bao va dich vu truyén din ODN
thué bao :
Ponvi dichvy { | Cép dién OAM
: Pon vi chung

Hinh 3.58: So d6 khdi chtrc nang OLT
Chirc nang don vi trung tam:
e Giao dién ODN: Cung cAp mot loat giao dién quang vat 1y, ndi voi ODN dong thdi hoan
thanh viéc bién d6i quang/dién va dién/quang,.
e Chirc nang ghép kénh truyén dan: Xir Iy va phan phdi thong tin.
e Chiic ning ghép kénh thué bao va dich vu: Tap hop va phan phdi cac thong tin tir/dén cac
thué bao khac nhau.
Chite ning don vi chung: Cip dién va OAM, tinh chit chirc ning bd phan chung giéng nhu trong
OLT.
Chite nang don vi dich vu: Cung cap chiic nang cta thué bao, bao gdm phdi hop n x 64 Kbps va
chuyén d6i bao hiéu ....
(3) ODN (Optical Distribution Network)

Mang phan phéi quang dit gitra ONU va OLT. Chirc ning ciia n6 1a phan phdi cong sut
ctia tin hiéu quang. ODN chu yéu 1a linh kién quang khéng ngudn va soi quang tao thanh mang
phan phdi duong quang thu dong. Thong thudng p dung cau triic hinh cay nhu mb ta trong hinh
sau:

146

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chuong 3: Cdc cong nghé truy nhip

S/R . R/S
i L Pudng truyén quang R
OPD OPD OPD
ONU _'_l—l—l X>' *—L 11 - >' *—1L 11 T '>' *— 11 OLT
< Ly S i L Sl Li ,
AT B0 ndi linh hoat Puong truyén quang thir j

— Piu ndi so quang

l._ B0 chia duong quang

Hinh 3.59: Pudng truyén quang trong ODN
ODN trong hinh trén duoc cu thanh boi cac linh kién duong truyén quang c6 sb cap 1a p.
Céc linh kién nay ndi duong truyén quang, chia/ghép duong quang, truyén dan quang da budc
song va giam sat diéu khién duong quang, ...
(4) AF (Adaption Function)

AF chi yéu cung cap chirc nang phdi hop ONU voi thiét bi thué bao. AF c6 thé thupc ONU
hodc doc lap.

3.6.3 Topology va cac ap dung cia truy nhép quang

C6 mot vai topology truy nhap quang duoc sir dung dé dap tmg cho luu luong ¢é toe d6 cao
trong mang truy nhap: hub and spoke, multidrop, ring, va mesh. Mang hub and spoke, dit li¢u co
thé duoc tap hop lai va goi di theo diém-diém bang cach sir dung cac k§y thuat kénh don hodc da
kénh. Mdi phuong phép c6 cac dic trung ctia no, duge trinh bay sau day.

3.6.3.1 Aggregated Point to Point Using a Single Channel per Optical Fiber
e Chi phi ciia cac channel card véi giao tiép dén thiét bi CPE hodc PoP/CO c6 thé duoc giam
xudng trong trudng hop khong co cac lién két WDM.

e Cac chi phi quan Iy cé thé dugc giam xudng nho vao cac ki thuat nhu toc do cau hinh bang
phan mém va cac chan doan ban dau.

Customer  Access Network Metro
Premises PoP

2 -

| PSTN
Gy -

e f ; . >

il i ] ]

Imtemet Service
1 Provider 1
= rii

n

'/-ﬁl!l gliuation Serv;i;-e-\.\
. Provider r
L Sl

4 .St:.traae Service N
Provider

.

Hinh 3.60: Aggregated Point to Point
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3.6.3.2 Aggregated Multichannel Point to Point

Céc lién két WDM rong 16n 1am giam chi phi soi quang, va cung cip giai phap da kénh mot
cach hoan toan thoa dang cho céc lién két mang truy nhap ma & d6 khong c6 yéu cau ghép kénh
budc song véi mat do sir dung cao. N6 gan gidng nhu cac hé thdng da kénh duogc tron 1an véi
kénh don, c4c lién két diém-diém.

Customer Access ! Metro .
Premises Network POP J,f—“" D
& ¢ e
|'/" f . r'r
&y, — —
 Intemet Serviee -
-'é"'- -\x_‘__\Proﬂdar ,':'/
; Jgg!'_qilliﬁmsgn}
. Provider ‘?
R
£ Ghorage Semvis ).
L Provider !
Hinh 3.61: Aggregated Multichannel Point to Point
3.6.3.3 Spatially Distributed WDM
e Cau hinh multidrop.
e Thuong danh cho cac Uing dung mang campus va riser.
Customer Access Metro
Premises Network POP .
i -;_,.-- v . __}
I PSTN Y
e
" S
\H_ﬂt' —
gggg'wggmse;é}‘?
s
T

Hinh 3.62: Spatially Distributed WDM
3.6.3.4 Arbitrary Mesh

e Cac nut trong mang truy nhap can sy lién két dé két ndi cac thanh phan thiét bj cia mang
khach hang.
e Yéu ciu c6 cac lién két WDM va khong WDM.
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Customer Access Metro
Premises Network ] POPs

3.6.3.5 Link Protection

Customer Access Metro
Premises Network i FOP

o -

Provider 1

N Drder

Hinh 3.64: Link Protection
3.7 TRUY NHAP VO TUYEN CO PINH

3.7.1 Dinh nghia

Truy nhép vé tuyén cb dinh (FWA-Fixed Wireless Access) dugc dinh nghia 1a tir giao dién
nat dich vu dén bd phan dau cudi thué bao, ap dung phuong thirc vo tuyén toan bo hodc mot phﬁn.
Lién két bang vo tuyén dugc dung dé thay thé cho cap hodc soi quang dé truyén dan dir liéu va
thoai. FWA c6 thé duge ding cho truy nhap internet nhanh va hoi nghi truyén hinh. Thong tin
duoc truyén di tr mot tram phat dén cac dau cubi cb dinh, khac véi dién thoai di dong, thong tin
truyén di tir mot tram phat dén cac dau cubi di dong.

FWA thich hop cho truy nhap bang rong ¢ nhimg noi ma viéc xay dung hé thdng cap quang
hoac co so ha tﬁng khac kho khan hodc c6 chi phi 16n. Vi du nhu khu vuc thua dan, it nguoi su
dung, khu vyc ddi nai hodc song ho, ....

3.7.2 Cac phuong thirc tng dung FWA
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[sw] [ sw |
FP DP S
[[sw —{ rsu J—{ &t | O O CPE
Day chinh Day phéan phdi | Day thué bao

Phuong thirc trng dung ||

Phuong thirc trng dung 2

Phuong thtrc rng dung 3

Hinh 3.65 : Cac phuong thirc rng dung FWA

Phuong thuc 1:

Toan bo doan tir tong dai chuyén mach noi hat dén dau thué bao ap dung phwong thuc
truyén dan vo tuyén . Tic 13 vo tuyén thay thé day duong truc, ddy phan phdi, va day dan nbi voi
thué bao.

Phuong thirc 2:

Poan tir tong dai chuyén mach noi hat dén nat chia duong (diém linh hoat hoic diém phan
phdi) 4p dung phuong thtrc hitu tuyén. Con doan nhép vao thué bao 4p dung phuong thirc vo
tuyén. Tuc 1 vo tuyén thay thé doan déy hitu tuyén sau cung, lam day phan phéi va day din vao
thué bao.

Phuong thire 3:

Poan tir tong dai chuyén mach noi hat dén nat chia duong ap dung phuong thirc vo tuyén,
sau d6 lai ding phuong thirc hitu tuyén cap quang, cap dong ndi dén thué bao. Ttc 1 v6 tuyén
thay thé doan day duong truc hodc doan day duong truc va day phan phbi.

3.7.3 Phénloai FWA

3.7.3.1 Dung toan by FWA
Ant thu

3 tuyén c6 dinh

&

Ant phét/ 6,# }C:,
Tram | Tram gdc ant ca“

cuoi cong suat lon

r.t-.':_? | Pién thoai vo
_;-L:?-

Poan A Poan B Poan C

»d »d
<« Ll | Ll | »

Nha cao ting

Hinh 3.66: Tir trung tim tram dén dau cudi déu dung FWA
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Chuong 3: Cédc céng nghé truy nhap

Loai nay & mot s6 mat nao do 1a rat kinh té, tién loi trong viéc lp dat, diéu chinh, do thu.
Nhung hé théng nay c6 pham vi phi séng 16n, cho nén véi cing mot tai nguyén bang tan va cing
mdt ky thudt ghép kénh da truy nhap thi dung luong hé thdng twong ddi nho, s6 lugng thué bao
han ché. Phuong thirc nay thich hop vé&i khu vue ngoai 6, viing niii va nong thon.

3.7.3.2 Dung FWA thay thé doan B va C

t = — | Pién thoai vo
= tuyén ¢b dinh

Ant phét/ 0@:?}
Tram | pidi bivo tuyén“—’

cudi xa
PBX

tram goc Poan B Poan C

»d
Ll |

Nha cao ting

Hinh 3.67: Ding FWA thay thé doan B va C

Loai nay phan nhiéu str dung hé thong cong suat thip, pham vi phi song trung binh, trong
duong khu vuc rat nho. Dung luong thué bao trong truong hop nay co thé gép 20 lan so voi
truong hop thir nhat, nhung chi bang 1/5 cua khu vuc cuc nhé. Thich hop véi khu dan cu moi,
khu vgc nho viung can ngoai 0, co quan lon, ving mo, cong xuong, cong truong, ....

3.7.3.3 Dung FWA thay thé doan C

i e — | Dién thoai vo
= tuyén ¢ dinh

Ant phét/ 0@":‘:
Day thué
b S Y/ 0
—1 Thiét bj v6 tuyén

tram Gdc DPoan C

Nha cao ting

Hinh 3.68: Dung FWA thay thé doan C

Loai nay 4ap dung cho hé thong cong suat thap, chi phu séng ¢ pham vi cuc nhé. Hé théng
ap dung cong nghé CT2, CT2+PACS, DECT, PHS, chi phi nghién ctru ché tao twong ddi thap.
Dung lugng thué bao 16n nhat trong 3 trudng hop. Thich hop v6i khu vuc thanh thi c¢6 dan sd
dong.

3.7.4 Céu hinh co ban FWA
3.7.4.1 Ap dung cong nghé chuyén ding
(1) Thiét bi két ndi dau cubdi
e Cung cép giao dién tiéu chuan dau cudi dién thoai, fax.

e Diéu ché va giai diéu ché cho thué bao.
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Chuong 3: Cdc cong nghé truy nhip

e NOi vo6i giao dién v6 tuyén thong qua tram goc.

e Dich vu va chltc nang ma h¢ thong chuyén mach c6 thé cung cap cho thué bao dau cuoi.

o BV

Tram gbc Thiét b két ndi

Bo diéu
khién Y
Tram e ﬁ
LE £

Thiét bi két ndi
nhiéu thué bao

mot thué bao

A

Trung tam diéu
hanh bao dudng

Hinh 3.69: C4u hinh co ban hé théng FWA
(2) Tram gbc

e Diéu khién thiét bj thu phat tin vo myén phuc vu mot hoac nhiéu khu vuc nhé cua cung mot
dia chi tram géc.

e Thong qua giao dién vo tuyén dé cung cép va cd dinh kénh vo tuyén giira cac thiét bj két
ndi dau cudi thué bao ¢d dinh.

(3) B diéu khién
e Cung cép giao dién véi tram gdc, phia mang va OAM.
o Diéu khién kénh vo tuyén va gidm sat do thir tram gdc, hoan thanh chuyén tiép ciia tong dai.
(4) Trung tdm diéu hanh bao dudng
e Phuy trach diéu hanh va bao dudng toan bo thiét bi hé thdng truy nhap vo tuyén cd dinh.
e Quan Iy mang va diéu hanh mang ludi thuong ngay.
e Cung cp s liéu va théng ké cho quan 1y va qui hoach mang.
3.7.4.2 Ap dung céng nghé viba diém-da diém
(1) Tram trung tam
e Dit cung voi tong dai chuyén mach noi hat.
e Tét ca tram thué bao trong hé thong xem nhur thiét bj thong tin thu phat viba.
(2) Tram chuyén tiép
e  Chuyén phat tin hiéu giita tram trung tdm véi tram thué bao.
e Kéo dai cy ly gitra tram trung tdm v&i tram thué bao.
(3) Tram thué bao
e Thiét bi thu phat viba phia thué bao.
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e Tir tram thué bao dén cac thué bao ding day cap dé két ndi.

e Thiét bi dau cudi thué bao co6 thé la may dién thoai, fax, dau cuoi so li¢u.

SNI

Tram
trung tdm

A

LE

H—

Tram chuyén tiép

Trung tim diéu
hanh bao dudng

Tram chuyén tiép

Tram thué bao

Hinh 3.70: Hé thong truy nhap vo tuyén cb dinh dva vao
Viba diém-da diém

3.7.5 Chi ti€u k¥ thuat cia FWA

3.7.5.1 Sirdung tin s6

e 1,8 GHz+3,5 GHz: La doan bang tan cao, suy hao nhanh, dién tich pht song nho, gia thanh
cua linh kién ché tao tram géc va may déau cudi cao, cho nén tuong ddi thich hop cho thanh
phd; con & néng thon va ving nai héo 1anh xa x6i thi doan bing tin nay khong thich hop.

e 800 MHz+1 GHz: Bing tan nay thich hgp cho nong trudng, ving nii, sa mac.

e VHF: Dic diém gidng bang tan 800 MHz+1 GHz. Sé thué bao tuwong ddi 16n, gia thanh
thiét bi thap, day 1a h¢ thing FWA gia ré.

3.7.5.2 Sip xép tin s0
Sép xép tan sd
e GSM/DCS

- Tan s6 st dung:

GSM: 905 MHz+915 MHz, 950 MHz+960 MHz.

DCS1800: 1.710 MHz+1.785 MHz, 1.805 MHz+1.880 MHz.

- Khoéng céch thu phat song cong: 45/95 MHz.

- Khoang cach tan s6: 200 KHz.

- Phuong thuc da truy nhap: TDMA.

- S6 khe thoi gian/song mang: 8.

- Hé sb ghép kénh: 9/12.
e CDMA

- Tén s6 st dung:

Bing tan 800 MHz: 824 MHz+849 MHz, 869 MHz+894 MHz.
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Bang tan 1.900 MHz: 1.850 MHz+1.910 MHz, 1.930 MHz+1.990 MHz.
- Khoang céch thu phat song cong: 45/80MHz.
- Khoang céch song mang: 1,25 MHz.
- Phuong thire da truy nhap: CDMA.

- Hé s6 ghép kénh: 1.

3.7.5.3 Pham vi phi séng

Pham vi phu séng cuia tram géc dugc xac dinh theo khu vuc st dung.

Do rong cua khu vue phu séng chu yéu tuy thudc vao cong suat phat xa va dg nhay may
thu, d6 cao va kiéu antenna.

Pham vi phu séng c6 thé chia thanh khu vuc 16n, nho, cuc nho.

Déi véi khu vuce 16n, ban kinh pht song 16n hon 5 Km, 16n nhét ¢6 thé t6i 55 Km. Hé théng
¢6 dung lugng 16n, thich hgp trong thanh phd.

Khu vyc nho, ban kinh pha song trong khoang 0,5 Km+5 Km. Chu yéu st dung & ving
ngoai 6 va nong thon.

Khu vuc cuc nho, ban kinh phu song khoang 50 m, st dung phu hop khu vuc c6é mat 46 dan
sO tap trung.

3.7.5.4 Dung lirong va dich vu

Dung lugng tram gdc tuy thudc vao phuong thirc da truy nhdp va pham vi khu vyc phu
song.

V6i cting ban kinh phi song, tan s6 thi dung lugng hé thong ap dung cong nghé CDMA 16n
hon rét nhiéu so véi 4p dung cong nghé TDMA va FDMA.

V6i ciing mot hé thdng do phai phu séng khu vuc c6 do rong khac nhau, sb thué bao trén
mdi km? tang theo qui luat ham mil bac cao.

Hé thong FWA hién nay chi yéu cung cap dich vu thoai, fax, dich vu s6 liéu va hinh anh
ciing dang phat trién.

3.7.5.5 Tdn xa

Tan xa la sy phat xa ctia mot hodc nhiéu tan so nao do6 ngoai bang tan can thiet.

Miic dién phét xa ctia ching ¢6 thé giam xuéng ma khong anh huong dén viée truyén théng
tin.

Tri s6 gi6i han mirc dién cong suét tan xa Cong sudtbinh | Bing tan (chi
Mirc dién Mirc dién Mitc dién quan phatxa | gii han trén)
tuyét d6i *1 @W) | tuyétddi*1(mW) | tuong dbi *2 (dB) W) (MHz)
20 60 >25 235+960
25 40 >25
100 50 >10 960+17.700
100 >10

*1 Pinh nghia muc dién tuyét dbila cong sudt binh quan hodc cong sudt dinh tan xa biéu thi béng (uW) hoac (mW).
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*2 Mirc dién tuong ddi 1a luong suy giam giira cong sudt binh quan tin xa hodc cong suit dinh tin xa so v6i cong sudt
dinh phat xa biéu thj bing (dB).

e Bang trén la chi tiéu tan xa cia thiét bi truy nhap vo tuyén ¢d dinh.

e Tri sb dé ra trong bang ngoai mirc dién tuyét ddi dugc dinh nghia theo cong suét binh quéan,
con ¢6 tri s6 mirc dién tuyét dbi duoc dinh nghia theo cong suit bao dinh cua hé théng viba
s0.
3.8 VSAT
3.8.1 Giéi thiéu

VSAT (Very Small Aperture Terminal) 1a hé thong tram vé tinh mat dat hai chiu voi
duong kinh dia antenna nhé hon 3 m (hau hét cac antenna c6 duong kinh tir 75 cm dén 1,2 m).
Tdc do dit lidu VSAT trong khoang tir bang hep dén tdi da Mbps. VSAT truy nhap dén cac vé tinh

dia tinh dé chuyén tiép dir liéu tir cac tram mat dit nho & xa (terminals) dén cac terminal khac
(trong cac cAu hinh mesh) hodc tram chi mat dat “hubs” (trong cac cau hinh star).

VSAT théng thuong duoc st dung dé truyén dan dir liéu bang hep (giai quyét cac van dé
point of sale: credit card, polling, RFID data; SCADA) hoac dit li€u bang rong (cung cép kha
nang truy nhép internet qua vé tinh cho nhling khu vuc & xa, VolP, video). VSAT ciing duoc s
dung truyén thong luu dong (voi phased-array antennas) hodc truyén thong hang hai (Inmarsat,
BGAN).

3.8.2 Chu triic co ban cia VSAT

SATELLITE

WEAT-to-Satellibe Link
(Multple Access Channel)

. Hub-to-Satellite Link iz
VSAT {TOM Channel) ‘ P i
' VSAT
VSAT )
Vsar Network Management Center
Packet Data Woice Faxz

Hinh 3.71: Mang VSAT co ban

Hé théng VSAT bao gém mot bo thu phat v¢ tinh, hub trung tdm hoac mdt tram chu mat
dat, va cac VSAT ¢ xa. Pau cudi VSAT c6 kha ning nhan va phat cac tin hiéu thong qua vé tinh
dén cac VSAT khac trong mang. Tuy thudc vao cong nghé truy nhap dugc sir dung ma cac tin
hiéu ¢6 thé duoc gdi di thong qua vé tinh dén hub trung tam hodc goi truc tiép dén cac VSAT.
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3.8.3 Kj¥ thuét truyén din cia VSAT

Hé théng VSAT ap dung nhiéu cong nghé méi vé truyén dan sé nhu ma héa ngudn tin, ma
hoéa kénh tin, sira sai, diéu ché FSK.
3.8.3.1 M3 hoa nguon tin

PCM la phuong thirc mi héa co ban cua truyén din thoai. Xuét phat tir muc tiéu nang cao
hiéu sudt st dung biang tan, hé théng VSAT ap dung ma hoa thoai ADPCM lam cho toe do thong

tin giam di mdt nira dén 32 Kbps. Hién nay chét lwong thoai cia ADPCM cé thé dat duoc yéu clu
cua mang dién thoai cong cong.

3.8.3.2 M3 hoa kénh va sira sai
Ma héa kénh 1a viéc giam hiéu suét sir dung d rong bang thong dé dat duoc yéu cau ty so

S/N thip, tir d6 giam yéu cdu hé s6 pham chit dbi v6i tram thu hodc yéu cau cong suét phat doi
v&i tram phat.

Hé thong VSAT mong mudn giam nho tdi da kich thudc antenna va giam gia thanh ciia cac
tram nho, vi viy ap dung phd bién mi héa sira sai hudng di (FEC). Hé thdng VSAT thuong ap
dung ma hoa FEC va giai ma viterbi.
3.8.3.3 Diéu ché vi gidi diéu ché

Hé théng VSAT thuong st dung phuong thire diéu ché BPSK hodc QPSK. BPSK 1a mot
lya chon thich hop cho hé théng VSAT dé lam giam gia thanh cac tram nho, nang cao d9 tin cay
hoat dong.

3.8.4 Topology cuia VSAT

Tuy thudc vao luu lwong yéu cau cho cac ing dung dau cudi ma mang VSAT co cac
topology khéc nhau. Céc topology cua VSAT la Star topology va Mesh topology.

3.8.4.1 Star topology

VSAT VSAT
VSAT -
VSAT
HUE [NMC)
VSAT
VSAT VSAT

Hinh 3.72: Kién tric two-way Star VSAT

Star topology dugc st dung phd bién trong hé théng VSAT. Star topology c6 mot tram mit
dat trung tdm con goi 14 hub. Thong thudng antenna cta hub c¢6 dudng kinh tir 6 m=11 m. Tram
hub nay diéu khién, giam sat va thong tin véi mot nhom nhidu tram VSAT. TAat ca cc tram
VSAT chi lién lac thong tin qua tram hub. Nhu vay c4u hinh nay thich hop cho cac ing dung di
liéu mang tinh tap trung, vi du: cac td chirc 16n, cac ngan hang véi cac yéu cau xu ly dir liéu tap
trung.
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3.8.4.2 Mesh topology

Mesh topology gém cac tram VSAT thong tin lién lac truc tiép voi nhau ma khong thong
qua tram hub. Tram hub trong mesh topology chi thuc hién cac chirc ning giam sat va diéu khién.
Céu hinh nay thich hgp cho céc ing dung thoai. C4u hinh nay ciing chip nhan trién khai cac lién

két tbe do cao theo diém-diém.

VSAT

VSAT

VSAT ﬁ\
ﬁ VSAT

VSAT

Hinh 3.73: Kién tric two-way Mesh VSAT

Trén thuc té c6 nhimg tmg dung doi hoi phai c6 su két hop cac topology khac lai véi nhau,
khi d6 ta c6 hybrid topology. Trong cau hinh nay, mot phin mang hoat dong theo star topology,
phin mang khac hoat dong theo mesh topology.

3.8.5 Cong nghé truy nhap cia VSAT
Céc phuong thirc da truy nhap thudng dung trong hé théng VSAT gom:
e Time Division Multiple Access (TDMA).
o Frequency Division Multiple Access (FDMA).
e Code Division Multiple Access (CDMA).
e Demand Assigned Multiple Access (DAMA).
e Pre-Assigned Multiple Access (PAMA).
e Frequency-Time Division Multiple Access (FTDMA).
3.8.6 Céc img dung VSAT trén thé gidi
3.8.6.1 VSAT IP tai Vig¢t Nam

Dich vu VSAT IP 14 dich vu VSAT sir dung hé théng thong tin vé tinh bang rong iPStar dé
cung cap cac dich vu vién thong trén nén giao thirc IP.

Thiét bi gon nhe (duong kinh antenna tir 0,75 m+1,2 m; thiét bi trong nha nang 1,7 kg), dé
lap dat. Thoi gian cung cip dich vu nhanh chéng, d9 tin cdy cao, it chiu anh hudng cia thién tai.

VAST IP 1a phuong tién lién lac Iy tudng cho nhitng vung sau, vung xa, bién gidi, hai dao.
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VE TINH
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Bao tao tir xa Truy cép Internat

Hinh 3.74: Hé thong VSAT IP

Cac ung dung chinh cua VSAT IP: Pién thoai, Fax, Internet bang rong, kénh thué riéng,
truyén hinh hoi nghi ...

Truyen hinh
theo yéu ciu

Internet

Mg e

1 ruy nhap
bang rong

Mang rieng ao
NG

Truven hnh
1gi nghi

Hinh 3.75: Céc ung dung ctia VSAT IP
Céac lgi ich ma VSAT IP danh cho khach hang:

Pa dich vu: Vo6i VSAT IP, ngoai dich vu dién thoai, khach hang c6 co hoi st dung cac tng dung
chi ¢6 & dich vu bang rong nhu truy cap Internet tdc do cao, truyén hinh hoi nghi, dao tao tir xa ...

Cudc phi hop 1y: VSAT IP st dung nhitng cong nghé vién thong méi nhat dé giam tdi da chi phi
cung cap dich vu.

Pham vi phuc vu: Dich vu dugc cung cip tdi ca cac ving sdu, ving xa, noi bién gidi, hai dao voi
nhitng dia hinh phtrc tap nhét.

Béo mat théng tin: Thong tin cuia khach hang dugc dam bao an toan khi st dung dich vu VSAT
IP.

3.8.6.2 VSAT for the World Bank and Africa Virtual University (AVU)
(1) Cacdich vucia AVU

e Video Broadcasting (DVB/MPEG2/4).

e Video Streaming (DVB-IP).

e High Speed Internet Access (two-way).

e Multicast Data Download.
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e Voice/Telephony (VolP).
e Videoconference (web based).
Cac dich vu trén day do hub diéu khién va duge két nbi dén cac mang cong cong.

(2) Topology cia AVU

»  Retumlink LC to Hub

"> Forward Link (Broadcasting) £
= P> Interconnectivity LC1010)  pymiik

?j Connectivity: LC to Hub and LC to LC or NCC

et

Hinh 3.76: Topology cia AVU

3.9 HE THONG THONG TIN VE TINH DI PONG VA KHONG DAY
3.9.1 Gi6ithiéu
Hé théng thong tin v€ tinh di dong gém dAu cudi di dong, vé tinh, va tram mat dat. Bé thuc

hién phu soéng toan cau, phéi c6 mot hé théng nhiéu vé tinh. S& lugng v¢ tinh tuy thudc vao do cao
quy dao va muc dich sir dung. N6i chung quy dao cang cao thi s6 lwong vé tinh cang it.

Thong tin vé tinh di dong c6 thé phan ra thanh cac hé thong sau day:
e Hé théng GEO (Geostationary Earth Orbit)
e Hé théng “Big LEO” (Low Earth Orbit)
e Hé thdng “Little LEO”
e Hé thong MEO (Medium Earth Orbit)
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GEO: GEO cach xich dao 22.282 dam (35.786 Km). Quy dao ctia GEO 1a quan trong boi vi nd
cho phép mot vé€ tinh di chuyén theo mot quy dao so voi trai dét 1a ¢6 dinh. GEO chi can ba vé
tinh 1a bao phii toan cau trir hai ving Nam cuc va Béc cuc va cac truyén dan c6 thé duoc tiép nhan
thong qua cac antenna ¢ dinh.

LEO: Cac vé tinh LEO c6 thé dugc phan chia thanh “Big LEO” va “Little LEO”. “Little LEO”
cung Célp nhén tin, dién thoai t& bao, va cac dich vu dinh vj.

He¢ thong LEO c¢6 quy dao cach trai dat khoang 100 dam=300 dam (Khoang 160,9Km=+428,8Km).
Tin hiéu di tir tram mt dat dén LEO va quay vé tram mat dat mat khoang 20 ms+40 ms.

Str dung v¢ tinh LEO, khach hang c6 thé thuc hién cudc goi dién thoai hodc truy cap internet ¢ bat
ky dau trén trai dét, so sanh véi dich vu té bao no6 chi bao phu khoang 20% khu vic Bic Mg§.

Dé bao phu toan bd bé mit trai dat, LEO doi hoi nhidu vé tinh hon GEO. M6t vai du 4n hé théng
vé tinh LEO can dén trén 200 vé tinh, cac dy an nay c6 chi phi ting vot. Va nhu thé cong nghé v¢
tinh LEO khong c6 nhiing loi ich nhu cong nghé GEO.

LEO dugc ba thi truong mong doi 1a: dich vu dién thoai truyén théng nong thon, dich vu di dong
toan cau, va dich vu bang rong quéc té.

MEO: MEO di chuyén xung quanh trai dat ¢ do6 cao 6.000 dam+12.000 dim (khoang
9.656Km+19.312Km). Thoi gian ma tin hi¢u thuc hién mot chu trinh mat tir 50 ms+150 ms. Céc
v€ tinh MEO c6 mirc d9 bao phud mat d4t nhiéu, rong hon céc v¢ tinh cua LEO nhung c6 chu trinh
tin hi€u (ring trip) 16n hon.

MEO thuong dugce st dung két hop véi cac hé théng vé tinh GEO.
3.9.2 Quydao

y @A\i

Low Earth Orbits Medium Earth Orbits Geosync Orbits
Height: 100-300 miles Height: 6000-12000 miles Height: 22,282 miles
Rotation Period: approx. 90 min. Rotation Period: 5-12 hrs. Rotation Period: 24 hrs.
Time in LOS of Time in LOS of Time in LOS of
earth station: =15 min. earth station: 2-4 hrs. earth station: 24 hrs.

Hinh 3.77: Quy dao v¢é tinh
3.9.3 Céc hé théng vé tinh di déng
3931 INMARSAT

Inmarsat dugc thanh 1ap nim 1979 nhim phuc vu cho nganh céng nghiép hang hai bang
cach dau tu phat trién thong tin vé tinh cho cac tmg dung quan 1y tau bién, ciru nan, va an toan.
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Hién nay Inmarsat hoat dong theo hé thong vé tinh toan cau va do cac nha cung cap dich vu doc
lap str dung. Inmarsat dd mé rong pham vi phuc vu cac truyén thong trén dat lién, di dong va hang
khong.

Moi vé tinh Inmarsat bao phu 1/3 bé mat trai dit. Mot cude goi dugc thiét 1ap tr may dién
thoai v€ tinh di dong Inmarsat s€ xac dinh va chon mot trong cac vé tinh Inmarsat, trong khi do
trén mat dét cac antenna co kich thudc 1on dén nhan cac tin hiéu dén tir vé tinh, va céc tin hiéu
nay dugc dinh tuyén dén mang dién thoai. Truong hop cudc goi dén khach hang Inmarsat, qua
trinh ciing dién ra nhu thé nhung véi chiéu nguoc lai.

Inmarsat - the System

S ews

Hinh 3.78: Hé thong Inmarsat

Tuy thudc vao muc dich sir dung khac nhau hé thong Inmarsat chia ra lam céc tiéu chuan
nhu sau:

Inmarsat mini-M.: Dich vu phé bién nhat cia Inmarsat, dugc thiét ké dé khai thac cong suét chum
diém (spotbeam power) cua cac v¢ tinh Inmarsat-3. Cac may dién thoai Inmarsat mini-M thé hé
sau dugc thiét ké gon nhe hon, ning khoang 2 Kg kich thudc ¢& bang mot notebook computer va

c6 thé str dung trén bién, dat lién, xe c0.

Hinh 3.79: Inmarsat mini-M mobile phone TT-3060A

Inmarsat-GAN.: Gi6i thiéu cudi nam 1999, hd tro cac dich vu mang toan cau (GAN-Global Area
Network), gom cé thoai 4,8 Kbps, fax va dit liéu toc do cao (t6i da 64 Kbps), ISDN, IPDS
(Inmarsat Packet Data Service), truy nhap internet, truy nhp e-mail, hoi nghi truyén hinh.

1
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Inmarsat R-BGAN.: Pugc géi thiéu ngay 18 thang 11 nam 2002, cung cip cac lién két internet
siéu tbc, tich hop intranet va cac ung dung thuong mai nhu e-mail, web browsing, truyén file, cac
mang riéng do va thuong mai dién tu.

Hinh 3.81: Inmarsat R-GAN Hughes 9101
3932 MSAT

Mang MSAT m¢ rong cac dich vu modem ¢ dinh, di dong, thoai khong day, fax, va dit
liéu. Mang MSAT chia ra thanh cac hé thng sau day:
Hé théng MSAT di d6ng: La hé thong thong tin vé tinh di dong hoan chinh dung cho thuong mai
trong diéu kién di chuyén, trén cac phuong tién di lai. hé théng hd trg cac dich vu thoai, e-mail,
internet.

Hinh 3.82: MSAT mobile satellite phone
Hé thé)ng MSAT cb dinh: Hé théng vé tinh ¢6 dinh cua Infosat d& dang lép dat tai cac vi tri ¢
dinh hodc tam thdi, cin lép dat day dat dé chéng sét. Cac dac tinh cia hé théng 6 thé duoc lap
trinh trén handset.

&

Hinh 3.83: MSAT fixed satellite phone

Hé théng MSAT hang hai: H¢ théng v€ tinh hang hai ctia Infosat hd tro cac dich vu thoai, truyén
di li¢u, fax trong moi diéu kién thoi tiét, trén dai duong xa bo hang tram dam.
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.%i..‘ : - :

Hinh 3.84: MSAT marine satellite phone

Hé théng MSAT hang khéng: Hé thong vé tinh hang khong cung cép truyén thoai sé c6 tinh bao
mat, cac cudc goi khong thé bi do tim tir cac may do don gian.

Hinh 3.85: MSAT aeronautical satellite phone
3933 ARIES

ARIES 1a mot du an quan sat trai dat dau tién cua nguoi Uc duge thiét ké va hoat dong
trong hé théng LEO. Vé tinh mang vao khong gian mot bo cam bién siéu quang phd co thé xac
dinh céac vat liéu trén bé mat trai dat. Dy an ARIES da duogc hinh thanh boi T6 chic nghién ciru
khoa hoc va ki nghé thudc khdi thinh vuong chung bao gdm Vwong Qudc Anh va mot sb qudc
gia doc lap va phu thuoc (CSIRO-Commonwealth Scientific and Industrial Research
Organization’s).

3934 ELLIPSO

Warld Papulation Distributian

||,I|_
= =
§ 8

Poroontage
-]
Pl

10

]

0 D .
o (=] (=] (=] (=] E =1
g = ¥ B ¥ & g
B 8 ¥ & &8 & B B R

Latitude Bands

Hinh 3.86: Quy dao cac vé tinh ELLIPSO

Céc vé tinh cia ELLIPSO c6 quy dao bao phu tip trung ¢ Ban cau Bic, vi dan sé thé gioi
va dit lién tap trung chu yéu & Ban cau nay. ELLIPSO két hop va bd sung hai chom sao vé tinh
Borealis va Concordia va trién khai trong cac giai doan nhu sau: voi 4 v¢ tinh, sau do thém 3 v¢
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Chuong 3: Cédc cong nghé truy nhip

tinh trién khai trong chom sao vé tinh Concordia bao pht pham vi tir 50 @6 vi Nam dén 50 d6 vi
Bic, chiém khoang % dan s6 Thé gidi. Sau d6 thém chom sao vé tinh Borealis hai mat phing quy
dao ellipse v6i mdi mat phang 5 vé tinh dé tang dung luong va bao phu hoan toan trén 50 do vi
Bic.

3935 IRIDIUM

IRIDIUM 1la nha cung cdp duy nhét cac giai phap truyén thong thoai va dit liéu qua vé tinh
di dong toan cau. IRIDIUM bao phii toan bo trai dat (bao gdm ca dai dwong, hang khéng va hai
ving Béc cuc va Nam cyc). Chom sao IRIDIUM bao gom 66 vé tinh LEO va cac vé tinh lién két
chéo. Chom sao vé tinh hoat dong theo c4u hinh mang mesh va 1a chom sao vé tinh thuong mai
16n nhat thé gisi. Dich vu cia IRIDUM thich hop cho cac nganh cong nghiép hang hai, hang
khong, chinh phi/quén d6i, khén cép/nhén dao, khai thac mo, du bao, phuong tién luu thong, ...

Hinh 3.87: Hé thong IRIDIUM

3.93.6 ORBCOMM

ORBCOMM li cong ty dan dau vé truyén thong dit lidu toan cau tap trung danh riéng cho
cac truyén thong M2M (Machine-to-machine). ORBCOMM cung cip céc dich vu truyén thong
hai chiéu trén toan thé gidi théng qua mang toan cau bao gdm 30 vé tinh LEO va co sé ha ting
mit dat véi gia cudc thép, tin cay. Cac san phém cua ORBCOMM duoc 1§p dat trén xe tai, xe
modc, xe ltra, xe container, thiét bi van tai nang, thung chira nhién li¢u 16ng, déng ho tién ich, 6ng
dan, tau bién, .... H¢ théng c6 thé goi va nhan cc ban tin ngin trong khoang tir 6 byte dén vai
Kbyte gan véi thoi gian that (near Real-time), cho phép ngudi sir dung truy nhap thong tin 6 tinh
chat quyét dinh mot cach tirc thoi, thong thuong tir cac khu vuc vuot ra ngoai kha nang tiép can
ctia cac hé théng mat dat.

Hé thbng ORBCOMM c6 ba thanh phan:
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space segment: GOm mot chum sao 30 vé tinh v6i 6 mdt phang quy dao cach mat dat tir
435dam=550 dim (khoang 700 Km+885 Km), bao phu toan bd thé gidi. Cac v€ tinh nay c6 kich
thudc twong dbi nhoé (42 inch x 6 inch (trude khi trién khai)), nhe hon 453,6 Kg.

Vé tinh dugc cung cép bang tin VHF va UHF, hoat dong ¢ cac bang tan

137 MHz=150,05 MHz va 400,075 MHz=400,125 MHz. P "
P

ground and control segment: Bao gém 30 tram gateway mit dat (GES-Gateway Earth Station).
Chiing goi va nhan cac tin higu dén cac vé tinh. C6 5 trung tdm diéu khién gateway (GCC-
Gateway Control Center) dé xtr Iy luu lwong ban tin va goi n6 di thong qua cac tram gateway mit
dat dén cac vé tinh hodc cac mang truyén théng mat dat tuong tng. Trong 5 GCC c6 2 trung tim
diéu khién mang (NCC-Network Control Center) dé diéu khién, phan tich, giam sat hoat dong cia
cac vé tinh ORBCOMM.

GES-Gateway Earth Station GCC-Gateway Control Center =~ NCC-Network Control Center
subscriber segment: 12 bo thu phat vé tinh dau cudi ding dé gi/nhan cic ban tin giita cac thiét bi
tai san va vé tinh.

DS300
- ORBCOMM satellite transceiver with
M100 M200 on-board application processor,
Small and Smart ORBCOMM ORBCOMM Marine Telematics power conditioning circuitry, battery
Modem with GPS Platform with GSM/GPRS and GPS charger and digital/analog 10's.

3937 GLOBALSTAR

GLOBALSTAR 1a h¢ théng vién thong v¢ tinh LEO do Loral Coporation va Qualcom Inc.
sang 1ap nén. Muc tiéu cia GLOBALSTAR 1a c6 ging lip day khoang hé gitta cac hé thong
truyén thong khong day trén mat dat voi cude phi thap, cac dich vu vién thong s6 chét lugng cao.

Hé théng GLOBALSTAR dugc thiét ké dé dap ung cac dich vu thoai s6 di dong cho nhitng

thué bao di chuyén ra ngoai viing bao phu cta dién thoai di dong té bao.
Chom sao vé tinh: Mdi vé tinh GLOBALSTAR gom c6 mdt antenna, than hinh thang (trapezoidal
body), hai dan pin mat troi (solar array), va mot d@)ng hd tur (magnetometer), hoat dong & do cao
876 dam (1.414 Km). Céc vé tinh duoc dat trong 8 mit phing quy dao v6i mdi mit phing quy dao
¢6 6 vé tinh nghiéng mot goc 50°, bao phit bé mit trai dat tir 70° vi Bac dén 70° vi Nam. Chom sao
vé tinh GLOBALSTAR bao gém 48 v¢ tinh LEO, thém 4 v¢ tinh trong quy dao dé du phong.
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5-Band Transmit
Anlenna

a— Magnatomeler Boom

-~ Solar Arrays

€-Band Receiver Antgana —
L-Band Receivar Antenna—

Sun Sensor * | ““«.\_ /
Anti-Earth }
Antenna Earth Sensar

C-Band Transmil
Antenna

Hinh 3.88: V¢ tinh GLOBALSTAR
Khi c6 mdt cudc goi thyc hi€n, mot vai vé tinh tmyén di tin hi€u cua nguoi goi bé“mg cong
nghé¢ CDMA dén dia vé tinh cua gateway thich hop. Cudc goi dugc dinh tuyén ndi bd qua hé
thong vién thong mit dat. Cac gateway 1a mot b phan tich hop cia GLOBAL ground segment.
Trong d6 bao gdm cac trung tim diéu khién cac hoat dong miat dat (GOCCs-Ground Operations
Control Centers), cac trung tam diéu khién cac hoat dong vé tinh (SOCCs-Satellite Operations
Control Centers) va mang dit lifu GLOBALSTAR (GDN-GLOBALSTAR Data Network).

Gateway: M0i gateway dugc quan 1y boi nha cung cp dich vu tai noi dit gateway d6. Moi
gateway nhén cac truyén din tir cac vé tinh trong quy dao, xtr Iy cac cudc goi va chuyén mach cac
cudc goi nay dén mang mat dat thich hop.

GOCC: C6 nhiém wvu lap ké hoach va diéu khién viéc su dung cac vé€ tinh boi cac dau cudi
gateway va lién két voi SOCC. Cac GOCC lap ra lich truyén thong cho cac gateway va diéu khién
su phan bb ngudn tai nguyén cho mdi gateway.

SOCC: Quén 1y chom sao vé tinh GLOBALSTAR. SOCC theo ddi, diéu khién cac quy dao vé
tinh, va cung cép cac dich vu T&C (Telemetry & Command) cho chom sao vé tinh. Cac vé tinh
GLOBALSTAR phat lién tuc dir liéu do dac tir xa vé cac két qua nhiét do va céc trang thai hoat
dong trén vé tinh.

GDN: Lién két mang, trong d6 cung cép cac tién ich lién két rong 16n cho cac gateway, GOCCs
va SOCCs.

Chom sao vé tinh GLOBALSTAR

4

H‘*u-*"‘% _-H
XX

\ J==

Hinh 3.89: Chom sao vé tinh GLOBALSTAR

o
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Chuong 3: Cédc cong nghé truy nhip

Kha nang bao phii cia GLOBALSTAR

- —r-
Last updated August 16, 2006

m Globalstar Gateway

|! Primary Globalstar Service Area

Extended Globalstar Service Area
(Customers may have single satellite coverage and experience a weakar signal)

- Fringe Globalstar Service Area
(Customers may experience weak or sporadic signals)

Coverage may vary, Map denotes coverage for voice and Direct Diall'p data calls only.

Hinh 3.90: Voice and Dial-up Data Coverage Map
3.9.4 Cac bing tin trong hé thong thong tin vé tinh di dong

— P Band: 0.225-0.39 GHz
— J Band: 0.35-0.53 GHz
— L Band: 0.39-1.55 GHz

— S Band: 1.55-5.2 GHz ) , )
Earlier satellites, interference

— C Band: 3.9-6.2 GHz with terrestrial microwave links
— X Band: 5.2-10.9 GHz (4/6 GHz)

— K Band: 10.9-36.0 GHz _ _
_ Ku Band: 15.35-17.25 GHz Newer generation satellite

t 14/16 GH
— QBand: 36-46 GHz systems 2)
- V Band: 46-56 GHz Also interest in 20/30 GHz
— W Band: 56-100 GHz systems (Ka Band, NASA ACTS)
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Chuong 3: Cédc cong nghé truy nhip

3.95 LMDS
3.95.1 Gioi thigu

LMDS (Local Multipoint Distribution Service) 1a mot cong nghé khong day ¢ dinh (fixed
wireless), bang rong hai chiéu, duoc thiét ké tich hop video, thoai va truyén dit liéu tdc do cao.

Cac dich vu cua LMDS gém:
e Truy nhdp internet téc do cao.
e Truyén file da phuong tién thoi gian thuc.
e Truy nhép tir xa dén cic mang cuc bd két hop.
e Xem truyén hinh tuong tac (interactive video).
e Xem truyén hinh theo yéu ciu (VoD).
e Hoi nghi truyén hinh.
o Dién thoai.

LMDS hoat dong ¢ cac bang tan 22,7 GHz+28,35 GHz, va 29,1 GHz+29,25 GHz.

AResidential
Subscribars

Institutional
Subscribar

Hinh 3.91: Hé thong LMDS

L (Local): Céc dic tinh lan truyén cua céc tin hiéu giéi han trong khu vuc cta mét cell don.

M (Multipoint): Cac tin hiéu truyén theo phwong thirc diém-nhidu diém hodc quang ba; duong
truyén khong day quay vé tir thué bao dén tram gdc 1a duong truyén dan diém-diém.

D (Distribution): Su phan b céc tin hiéu trong d6 bao gdm ddng thdi luu luong thoai, dit liéu,
internet, va video.

S (Service): Ngu ¥ ¢6 quan h¢ than thién ty nhién gilra nha khai thac va khach hang; cac dich vu
cung cép théng qua mang LMDS hoan toan phu thudc vao sy chon lwa ciia nha khai thac.
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Chuong 3: Cdc cong nghé truy nhip

3.9.5.2 Kién tric LMDS

Kién tric mang LMDS bao gdm bdn phin: Trung tim didu hanh mang (NOC-Network
Operations Center), co s¢ ha tang cap quang, tram goc (Base Station), va CPE.

NOC: Bao gom thiét bi h¢ thong quan tri mang (NMS-Network management System) ding dé
quén 1y cac ving rong 1on mang khach hang. C6 nhiéu NOC lién két v6i nhau.

Co s& ha tAng mang cip quang: Mang cép quang thong thuong 1a mang SNET véi cic dudng
truyén OC-12, OC-3, va DS-3; thiét bi téng dai ndi hat (O-Central Office); cac hé théng chuyén
mach IP va ATM; va cac lién két véi mang internet va PSTN.

Base Station: Bao gdm giao tiép két cudi quang; cac chic nang diéu ché va giai didu ché; va thiét
bi thu phat viba.

CPE: Céu hinh ctia CPE bao gom: thiét bi viba lip dit bén ngoai va thiét bi sé trong nha cung cip
didu ché, giai diéu ché, diéu khién, va chirc ning giao tiép CPE. CPE bit tay v6i mang bang cach
ding cac cong nghé da truy nhap phan chia thdi gian (TDMA), da truy nhap phén chia tin sb
(FDMA), hodc da truy nhap phan chia ma (CDMA). Céc giao tiép CPE hoat dong ddy du ¢ cac
linh vuec: tin hiéu s6, muc 0 (DS-0), POTS, 10BaseT, unstructed DS-1, structed DS-1, frame relay,
ATM25, serial ATM over T1, DS-3, OC-3, va OC-1.
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2B1Q
A/D
ABR
ADPCM
ADSL
AF

AMI
AN

ANI
ANSI
APON
ASK
ATM
ATM PVC
ATM SVC
ATU-C
ATU-R
AVU
AWG
BCC
BER
BGAN
BISDN
BPSK
BRA
BRI
CAP
CATV
CBC
CBR
CCP
CDMA
Co

CP
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Two Binary One Quaternary
Analog/Digital

Available Bit Rate

Adaptive Differential PCM
Asymmetrical DSL

Adaption Function

Alternate Mark Inversion

Access Network

Access network Interface
American National Standards Institute
ATM Passive Optical Network
Amplitude Shift Keying
Asynchronous Transfer Mode
ATM Permanent Virtual Circuit
ATM Switched Virtual Circuit
ADSL Transmission Unit - Central office
ADSL Transmission Unit - Remote
Africa Virtual University
American Wire Gauge

Bearer Channel Connection

Bit Error Rate

Broadband Global Area Network
Broadband ISDN

Binary Phase Shift Keying

Basic Rate Access

Basic Rate Interface

Carrierless Amplitude/Phase Modulation
Cable Television

Cypher Block Chaining

Constant Bit Rate

Cross Connection Point

Code Division Multiple Access
Central Office

Consolidation Point
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CPE
CPU
CRC
CSA
D/A
DAMA
DAVIC
DCS
DECT
DES
DLC
DMT
DOCIS
DP
DSL
DSLAM
DSU
DTE
DVB
DVD
EA

EF

El

EIA
EIA
EMI
ETSI
FCC
FCS
FD
FDM
FDMA
FEC
FEP
FEXT
FFT

CuubDuongThanCong.com

Customer Premises Equipment

Central Processor Unit

Cyclic Redundancy Check

Canadian Standards Association
Digital/Analog

Demand Assigned Multiple Access
Digital Audio Visual Council

Digital Cross-Connect System

Digital Ehanced Cordless Telecommunications
Data Encryption Standard

Digital Loop Carrier

Discret Multi Tone

Data Over Cable Interface Specification
Distribution Point

Digital Subscriber Line

Digital Subcriber Line Access Multiplexer
Digital Subscriber Unit

Digital Terminal Equipment

Digital Video Broadcasting

Digital Video Disc/Digital Versatile Disc
Extension Address

Envelope Function

Envelope Information

Electronic Industries Association
Electronic Industries Alliance
Electromagnetic Interference

European Telecommunications Standadrs Institute
Federal Communications Comission
Frame Check Sequence

Feeder Distribution

Frequency Division Multiplexer
Frequency Division Multiple Access
Forward Error Correction

Fluorinated Ethylene Propylene

Far End Crosstalk

Fast Fourier Transform
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FITL
FM

FP
FSK
FSM
FTDMA
FTP
FTS
FTTB
FTTC
FTTCab
FTTH
FWA
GAN
GCC
GDN
GEO
GES
GOCC
GPON
GPRS
GSM
HBO
HC
HDSL
HDTV
HFC
IC
IDC
IDN
IE
IEEE
IETF
IFFT
ILEC
IP
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Fiber In The Loop
Frequency Modulation
Flexible Point
Frequency Shift Keying
Finite State Machine

Frequency-Time Division Multiple Access

Foiled Twisted Pair

Feeder Transmission System
Fiber To The Building

Fiber To The Cure

Fiber To The Cabinet

Fiber To The Home

Fixed Wireless Access
Global Area Network
Gateway Control Center
Globalstar Data Network
Geostationary Earth Orbit
Gateway Earth Station
Ground Operations Control Center
Giga bit Passive Optical Network
General Packet Radio Service
Global System for Mobile
Home Box Office

Horizontal Cross-connect
Very high speed DSL

High Density Television
Hybrid Fibre Coaxial

Intermediate cross-connect

Insulation Displacement Connections

Integrated Digital Network

Information Element

Institute of Electrical and Electronics Engineers

Internet Engineering Task Force
Inverse FFT
Incumbent Local Exchange Carrier

Internet Protocol
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IPDS
ISDN
ISDN-BA
ISP

ITU

Kbps
LAN
LAP-D
LAPVS5-EF
LE

LEO
LLDN
LMDS
MAC
MAC SWG
MAU

MC
MCSN
MDF
MEO
MFA
MoD
MPEG
MPEG-PS
MPEG-TS
MPLS
MUTOA
NCC
NEXT
NID

NID

NT

NTI1

NT2
NTSC
OAM
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Inmarsat Packet Data Service

Integrated Sevices Digital Network
ISDN-Basic Access

Internet Sevice Provider

International Telecommunication Union
Kilo bit per second

Local Area Network

Link Access Protocol-Channel D
LAPVS5-Envelope Function

Local Exchange

Low Earth Orbit

Local Line Distribution Network

Local Multipoint Distribution Service
Media Access Control

Media Access Control layer SWG
Multi-Access Unit

Main cross-connect

Multimedia Cable Network Systems
Main Distribution Frame

Medium Earth Orbit

Multi-Fibre Agreement

Movies on Demand

Moving Picture Expert Group

Moving Picture Expert Group — Program Stream
Moving Picture Expert Group — Transport Stream
Multi Protocol Label Switching
Multiuser Telecommunications Outlet Assemblies
Network Control Center

Near End Crosstalk

Network Integrated Device

Network Interface Device

Network Termination

Network Termination type 1

Network Termination type 2

National Television Standards Committee

Operation Administration & Maintenance
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OAN
ODN
OLT
ONT
ONU
OPD
OSI
OTDR
PACS
PAMA
PBX
PC
PCM
PCS
PE
PHY
PHY SWG
PMD
PON
POP
POTS
PSK
PSTN
PVC
PVC
PVR
QAM
QoS
QPSK
RADSL
RBB
DS
RF
RFID
RJ
RSU
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Optical Access Network
Optical Distribution Network
Optical Line Temination
Optical Network Termination
Optical Network Unit

Optical Path Distribution
Open System Interconnection

Optical Time Domain Reflectometer

Picture Archiving and Communication Systems

Pre-Assigned Multiple Access
Private Branch Exchange
Persional Computer

Pulse Code Modulation

Personal Communications Service
Polyethylene

Physical

Physical layer SWG

Polarization Mode Dispersion
Passive Optical Network

Post Office Protocol

Plain Old Telephone Services
Phase Shift Keying

Public Swiched Telephone Network
Permanent Virtual Circuit
Polyvinyl Chloride

Networked Personal Recorder
Quadrature Amplitude Modulation
Quality of Service

Quadrature Phase Shift Keying
Rate Adaptive DSL

Residential Broadband

Remote Digital Section

Radio Frequency

Radio Frequency Identification
Register Jack

Remote Subcriber Unit
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RSU
RT
S/FTP

S/STP
S/UTP
SCADA
SCTE
ScTP
SDH
SDSL
SDV
SFEXT
SN
SNEXT
SNI
SOCC
SONET
SP

STB
STP
SVoD
SwW
SWG
TA
TDM
TDMA
TDR
TEI
TE2
TIA
TIR
TMN
TP
TP-PMD
TV

CuubDuongThanCong.com

Remote Switching Unit

Remote Terminal

Screened Fully shielded Twisted Pair, Screened Foiled Twisted
Pair

Screened Shielded Twisted Pair

Screened Unshielded Twisted Pair
Supervisory Control And Data Acquisition
Society of Cable Television Engineers
Screened Twisted Pair

Synchronous Digital Hierarchy

Symmetric DSL

Switching Digital Video

Self FEXT

Service Node

Self NEXT

Service Network Interface

Satellite Operations Control Center
Synchronous Optical Networking

Sevice Provider

Set Top Box

Shielded Twisted Pair

Subscription Video on Demand

Switching

Sub Working Group

Terminal Adapter

Time Division Multiplexer

Time Division Multiple Access

Time Domain Reflectometer

Termination Equipment type 1
Termination Equipment type 2
Telecommunication Industry Association
Total Internal Reflection
Telecommunication Management Network
Transition Point

Twisted Pair- Physical layer Medium Dependent

Television
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UHF Ultra High Frequency

UNI User Network Interface

USB Universal Serial Bus

USOC Universal Service Order Code

UTP Unshielded Twisted Pair

VBR Variable Bit Rate

VCR Video Cassette Recorder

VDM Video Dialing Module

VDSL Very high speed DSL

VHF Very High Frequency

VoD Video on Demand

VOM Volt Ohm Meter

VSAT Very Small Aperture Terminal

WDM Wavelength Division Multiplexing

WiMAX Worldwide Interoperability for Microwave Access
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