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Chwong 5- Mot s6 van dé trong thiét ke
tuyen TTQ so6 do'n kénh diem — diem

v’ Hé thdng théng tin quang s6 don kénh diém — diém
v Anh hwédng cia suy hao va thiét ké tuyén co khuéch dai

v Anh huwdng cla tan sac va thiét ké tuyén co bu tan sac
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Hé thong TTQ s6 don kénh diém — diém

Hé thong TTQ don kénh diém — diém:
a. St dung tram Iap quang — dién
b. S& dung bd khuéch dai quang
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Anh hwéng cia suy hao

< Cong suat anh sang lan truyén trén soi bi suy giam dan
theo chiéu dai soi = suy hao gi¢i han khodng cach truyén
dan cla hé thong.
< Suy hao cua hé théng TTQ goém:
= Suy hao clia s¢i quang truyén dan
= Suy hao gitra cadc madi n6i, moi han: két ndi gitka cac cudn
cap, gilra s¢i quang va cac thiét bi trén hé thong
= Suy hao xen: suy hao khi truyén qua céc thiét bj trén hé
thdng

= Suy hao dvw phong
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Anh hwéng cia suy hao

% Giai phap bu suy hao nhd tram lap quang dién:
= Tin hiéu quang c."ém khuéch dai duoc chyyén vé mién dién
sau do phat lai bang LED/ Laser va truyén di
= Chtrc nang 3R:
» Tao lai dang — Re-shaping
* Binh thoi lai — Re-timing
» Khuéch dai — Re-amplifying
= Uu diém: Bu suy hao dong thoi bu tan sac
= Nhwoc diém: Phirc tap
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Anh hwéng cia suy hao

% Gidi phéap khac: dung cac by khuéch dai quang (OA) dé khuéch
dai1 truc ti€p ,tin hiéu quang. ’
¢ 1980: mot s6 loai bo OA da duoc nghién ctru ché tao
= SOA : Semiconductor Optical Amplifier
= RFA : Raman-based Fiber Amplifier
= EDFA : Erbium-doped Fiber Amplifier
% 1990: tng dung OA dé bu suy hao
% Vi cac hé thong quang: EDFA duoc sir dung pho bién nhat
% D6i v6i cac hé thong cu li dai: RFA hoat dong tot hon.
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Anh hwéng cia suy hao

Hau hét cac bo OA khuéch dai dnh sdng t6i thong qua phat xa kich thich, giong
nhu laser (Tuy nhién, bo OA sg¢i khong co hoi tiép quang).
Nguyén 1y co ban: st dung ning lugng Laser bom (quang hodc dién) dé thuc

J
0’0

X/
0’0

hién dao mat do.

Hé s6 khuéch dai quang phu thudc: VAo tan sb cua tin hiéu tdi va cuong d6 anh
sang bom (phu thudc nhicu hay it la con phu thudc vao moi truong khuéch dai)
Quo trdnh khuéch dai onh song duoc dién ra trong vung téch cuc.
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Ung dung KB quang
- KB duong truyén:bu  suy
hao truyén dan

- KD cong suat: tang cong
suat dau ra bo phat
quang.

Tién KD: dé tang do nhay
bé thu quang

KD LAN: bu suy hao do
ghép noi.
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Thiet ké tuyén TTQ c6 khuéch dai

< Céc tham sb dung dé thiét ké:

= D06 nhay thu: P,..(dBm)
= Cong suat phat quang di vao dau soi: P (dBm)
= Hé sb suy hao cla soi: a (dB/km)
= Suy hao moi ndi: a,, (dB)
= Suy hao dw phong: oy, (dB)
< Chiéu dai tuyén L. v&i gia thuyét st dung N bd khuéch dai
dwoc xac dinh nhuw sau:
P(dBm) - Prec(dBm) = a(dB/km)xL,, ., (km) +
(NX2+2+N)X00,(dB) + 04,(dB) — NXG(dB)
V&in la sb cudn céap n= Ly (kM) -1
| (km)

MON: THONG TIN QUANG - KHO



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

Anh hwéng cua tan sac

< Tan sac lam gian rong xung anh sang khi tin hiéu dwoc
truyén qua soi quang
% Téan sac gay ra hién twong ISI — Inter-Symbol
Interference - khong quyét dinh dwoc bit 0 va 1 chinh
Xac
< V&i mdt sgi quang xac dinh, tan sac chiu anh huédng
cua:
= Do rong phd clia ngudn phat
= Chiéu dai tuyén truyén dan
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Anh hwdng cua tan sac
% Cac giai phap bu tan sac

= Str dung tram lap quang dién
- Két hop khuéch dai va tao lai dang xung

= Str dung bd bu tan sac dua trén ky thuat bu dién

= Str dung bd bu tan sac dua trén ky thuat bu quang
« S dung cach t&r Bragg soii
- S dung soi quang co dé tan sac Ion
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Thiét ké tuyén TTQ c6 bu tan sac

% Céc tham so trong thiét ké tuyén
= Hé sb tan sac D (ps/km.nm)
= Toc do bit clia hé thong R - xac dinh dwoc nira do rong
xung ban dau tai cong suat 1/e T, (ps)
< Gidi han truyén dan | (km) dwoc xac dinh théng qua do
réng xung cua tin hiéu khi lan truyén

ROy
Teo@h) Fung Itfah —<
DT L,
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V&i: T(1): 6 rong xung tai | (km), I5: chiéu dai tan sac
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Thiét ké tuyén TTQ c6 bu tan sac

% MOi quan hé gitra chiéu dai tan sac va hé sob tan sac D:

T’ 27¢°

= 0
|

D D'ﬁz

< Mbi quan hé gitra T va T, nhu sau:
FWHM 0

T =2(In2)"°T, ~1,665T,

FWHM

< Tuy thudc vao dd gian réng xung cho phép tdi da cua do
rong xung ma c6 thé xac dinh dwoc khoang cach truyén
dan toi da I(km)
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Thiét ké tuyén TTQ

< Thiét ké tuyén TTQ s6 don kénh diém — diém phu thudc
vao ca hai yéu to: suy hao va tan sac

< D6 dai tuyén I&n nhat cho phép phai thda man ca hai
y&u cau vé suy hao va tan sac

> Khoang céch truyén dan cho phép toi da clia hé thong
TTQ = MIN (gi¢i han truyen dan theo tén sac, gi¢i han
truyén dan theo suy hao)
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