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LOI NOI PAU

Trong nhitng ndm gan day, sy phat trién cua cac dich vu thoai va phi thoai tao
ra mot su bung nd vé dung luong. Hé théng thong tin quang don mode di 1a mot mang
thong tin tién tién, nhung né chua tan dung dugc bang théng 16n cua soi quang mot
cach hitu hiéu, do mdi soi quang chi truyén duoc 1 kénh. Vi vy can phai cai thién cac
hé thdng thong tin quang cé sin bang cac ky thuat tién tién véi chi phi thap bang céach
ghép nhiéu budc séng ciing truyén trén mot soi quang. Ky thuat ghép kénh quang theo
budc song WDM (Wavelengh Division Multiplexer) ra doi, cho phép nang cao dung
luong truyén dan cua hé théng 1én rat I6n ma khong can phai ting thém soi quang va
tan dung duoc bang tan 16n cua soi quang do c6 thé ghép nhiéu kénh budc séng trén
cung mét sgi quang. Ky thuat ghép kénh quang theo bude song dang dugc (ng dung
rong ri trong c4c mang vién thong. Su phat trién cua cong nghé WDM cuing véi cong
nghé khuéch dai quang va chuyén mach quang s& tao nén mot mang thong tin thé hé

mai: mang théng tin toan quang.

Coéng nghé WDM la c6ng nghé ghép kénh theo budc song da tan dung hitu hiéu
nguodn tai nguyén bang rong trong khu vuc ton hao thap cua soi quang don mode.
Cong nghé ghép kénh WDM néng cao dung lwong truyén din caa hé théng ma khdng

can phai ting tbc do cua tirng kénh trén mdi budc song.

Cong nghé WDM chinh 1a giai phap tién tién trong ky thuat théng tin quang,

dap tmg duoc nhu cau truyén dan cua hé théng.

Pé trién khai ldp dat cac hé thong thong tin quang cd hiéu qua, bao dam chat
luong truyén dan trong thoi gian khai thac dai, cong viéc thiét ké tuyén 1a hét suc
quan trong. khi xay dung cé4c tuyén truyén dan toc do cao va cu ly xa thi cac tuyén

nay thuong hay st dung cac bo khuéch dai quang, dic biét 1A EDFA va Raman.

Xuéat phat tir mong mudn tim hiéu hé thong thdng tin quang st dung k§ thuat
WDM va khuéch dai quang sgi duoc su dong ¥ caa PGS.TS Lai Khic L&i, em da thuc
hién luan van tot nghiép: “Ung dung khuéch dai quang sei trong truyén dan quang
WDM” . Luan vén trinh bay mét s6 hiéu biét vé khuéch dai quang soi va nghién ctu
anh huong caa cong suat song lién tuc CW dén ti s6 SNR trong khuéch dai Raman va

chuong trinh mo6 phong. Luan van dugc chia lam cac chuong :
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Chuwong 1: Téng quan vé khuéch dai quang sgi

Chuong nay trinh bay khéi quat vé khuéch dai quang soi st dung trong truyén
dan quang WDM

Chuwong 2: Nghién citu dnh hwéng cia cdng suit song lién tuc CW dén ti

s6 SNR trong khuéch dai Raman

Nghién ctru anh hudng caa cong suat séng lién tuc CW dén ti sé SNR trong

khuéch dai Raman
Chuong 3: Chuwong trinh mo phéng

Pua ra chuong trinh mé phong.



CHUONG 1
TONG QUAN VE KHUECH PAI QUANG SOl
1.1. Khuéch dai quang sgi EDFA

1.1.1. Cdu tric va nguyén ly hoat déng:

a. CAu tric caa by khuéch dai quang sei EDFA.

Er 3, doped

fiber (10 - 20 m)

Pump laser diode

A =980 nm

Hinh 1.1. So dd céu trdc mot EDFA

Trén day 1a cau trdc caa mot khuéch dai soi quang EDFA. Bom Laser c6 thé
hoat dong ¢ hai budc s6ng 980 nm hozc 1480 nm thi hiéu suit bom 1a hiéu qua nhét.
Cac bo canh ly quang (Isolator) c6 nhiém vu chéng phan xa tin hiéu, chi cho phép
truyén din quang don huéng. WDM coupler dung dé ghép tin hiéu budc song bom va
tin hiéu can khuéch dai vao sgi Erbium.

Cac thanh phan chinh cdu tao nén EDFA gom c6 soi dugc pha tap Erbium EDF
(Erbium Dopped Fiber) thuong c6 do dai khoang 10 m; laser bom LD; bo ghép budc
s6ng quang (coupler) WDM va bo cach ly quang (Isolator). Tir cac thanh phan ciu tric
thiét bi nhu vay ngudi ta da tao ra nhiéu loai EDFA véi cac cong nghé va thé thic khac
nhau. Pé thu dugc bo khuéch dai thi phai cung cap niang luong quang cho sgi pha tap
Erbium. Ngudn ning luong dé cung cap ning luong cho bo khuéch dai quang duoc goi
la ning luong bom. Cong suat quang tir ngudn bom nay thuong co budc séng 980 nm
hodc 1480 nm, cdng suat bom tir 10 mW dén 100mW. Cac diode laser LD dung 1am
ngudn bom duoc cau tao phll hop véi cau hinh va budc song bom. Khi ma hé théng
dugc bom ¢ budc séng 980 nm thi loai LD bom thuong la loai ¢6 vung tich cuc véi
cau trac giéng luong tir InGaAs 1a 16p rit mong duoc dat xen vao giira cac 16p vo co
cac tham sb tinh thé khac nhau. Néu hé théng duge bom & budc séng 1480 nm thi LD
bom thudc loai laser Fabry-Perot di thé chén c6 cAu trdc tinh thé ghép InGaAs/ InP. Bo
ghép budc song WDM sg thuc hién ghép anh sang tin hiéu va anh sang bom pha tap
Erbium hoic trong mot sé trudng hop no lai tach céc tin hiéu nay. Céac bo cach ly
quang cd tac dung 1am giam anh sang phan xa tir hé thong chiang han nhu phan xa
Rayleigh tir cac bo ndi quang hay phan xa nguoc lai tir bo khuéch dai. Viéc giam phan
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