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GIOI THIEU MON HOC

“ Thoi lwgng mon hoc:
* 4DVHT (37LT + 3KT + 10TH)
< M3 hoc phan: 311TTQ361
s* Muc tiéu:
= Nam dwoc kién thirc co ban vé ky thuat thdng tin quang: qua

trinh phat tin hiéu quang, cach thirc xt ly tin hiéu quang va
viéc truyén tin hiéu di trén s¢i quang

= Hiéu dwoc hoat ddng truyén tin cia mot hé thdéng théng tin
sQi quang

= Nam dwoc nhirng kién thirc co s& lam tién dé dé sinh vién ty
nghién ctru, tim hiéu dwgc nhirng van dé mai vé ky thuat
thong tin quang
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NOI DUNG

Tong quan vé ky thuat thong tin quang )

Soi quang )

Chu’o’ng B phat quang )

\Bg thu quang )

Mot sé van dé trong thiét ké truyén TTQ don kénh diém — dié@
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GIOI THIEU MON HOC

% Tailiéu tham khao

Cé& s& truyén thdng soi quang, Bai giang HVCNBCVT, 2010
G. Keiser, Optical Fiber Communications, 3rd edition, 2001.

G. P. Agrawal, Fiber Optic Communication System, 3rd edition,
John Wiley & Sons, 2002.

M. Ming & K. Liu, Principles and Applications of Optical
Communications, 2rnd edition, 2001.

D. K. Mynbaev & L. L. Scheiner, Fiber-Optic Communications
Technology, Prentice Hall, 2001.

Vi Van San, Hé thdng thong tin quang, NXB Bwu dién, 2008.
Hoang Ung Huyén, Ky thuat théng tin quang, NXB Buwu dién.
Tran Hong Quan, Hé thong théng tin soi quang, NXB KHKT, 1993.
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GIOI THIEU MON HOC

% Y&u cau va danh gia

= Chuyén can (10%): di hoc day du va cd thai do tich cuc trong
cac budi hoc trén Iop

= Kiém tra (15%): tham gia it nhat 1 bai kiém tra va diém kiém
tra khac O

= Thwc hanh (15%): di thye hanh day da, ding nhdém va nam
dwoc yéu cau tdi thiéu cua cac bai thwc hanh

= Thi két thuc (60%)
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NOI DUNG

Tong quan vé ky thuat thong tin quang )

Soi quang )

Chu’o’ng B phat quang )

\Bg thu quang )

Khuéch dai quang va ky thuat WDM )
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TONG QUAN VE KY THUAT TTQ

% Lich st phat trién hé thong thong tin quang
< M6 hinh chung clia hé thong thdng tin quang
= So do khodi co ban cla hé thong thdng tin quang
= Céc thanh phan co ban cua hé thong théng tin quang
= Uu nhwoc diém cla hé thdng thdng tin quang
<% M6t s6 van dé quang vat ly co ban trong ky thuat thdng tin
quang
= M6t s van dé co ban vé anh sang
= M6t s6 van dé co ban trong vat ly ban dan
= Cac hiéu &rng co ban cua vat liéu quang
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LICH S’ PHAT TRIEN (1)

Tir Xa Xua con nguoi da biét str dung cac phuong phap nhu: la, Khoi
hoac co hiéu dé truyén tin.

Dung tiéng noi Dung dudc Dung khoi
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LICH S’ PHAT TRIEN (2)

PIEN BAO QUANG O THE KY 18:
> Claude Chappe (1763-1805): phat minh ra dién bdo nhin bang mat

(seemapho).

A
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LICH SU PHAT TRIEN (3)

4 1870: Thi nghiém John Tyndall

4 1954: Soi quang 2 16p (ndi soi): A.C.S. Van Heel, H.H. Hopkins va N.S. Kanapy
# 1960: LD ban din dau tién (IBM, Lincoln Lab)

#1966: Soi quang dau tién, suy hao: 1000dB/km (Corning Glass)

4 1970: Soi quang, suy hao: 20dB/km (Corning Glass): Kao va Hockham

4 1970: LD hoat dong nhiét d6 phong

# 1975: Soi quang, suy hao: 2dB/km (Corning Glass)

#1976: LD ban dan ¢ A=1,3um va 1,55pum

# 1976: Soi quang, suy hao: 0,5dB/km & A=1,3um (Nhat Ban)

# 1979: Soi quang, suy hao: 0,2dB/km & A=1,55um (Nhat Ban)

#1982: Soi SM, suy hao 0,16 dB/km (~ giéi han ly thuyét) (Corning Glass)

¢+ 1986: EDFA dau tién

#1988: Hé thong cap bién dau tién vuot Pai Ty Dwong va Thai Binh Duong
(565Mb/s)

#1989: LD ban din pho cuc hep
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LICH S’ PHAT TRIEN (4)

€ 1977 soi da mode (850nm,

IM/DD) 45-90 Mb/s. 10000 | =
41980: sgi don mode (1300nm, ... | L7 6P
IM/DD) 140-280 Mbls. Q 00 [ Research @.ﬁ
4 1984: soi don mode (1550nm,% ' ET .___@»fi’;
coherent) 2,5 Gb/s. o Or B g’f """"" 'f} ...... o~ Commercial

m -t O e
41992: soi don mode/DWDM (C- -
band, IM/DD) 400 Gb/s. 01 k-6
% 2001: soi don mode/DWDM+RA *%%e80  1e85 1990 1995 2000 2005
(C&L band, ”Vl/DD) 2400 Gb/s Year

Nhu cau vé truyén dan quang ting Ién nhanh chéng, dung luong
hé thong phat trién manh khoang sau 1992.
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LICH SU’ PHAT TRIEN (5)

< Mot sO hé thon quang blen qudc té:
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LICH SU’ PHAT TRIEN (7)

“He thong quang bién quoc t&¢ SE-WE-ME:
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MO HINH CHUNG CUAHT TTQ (1)

Electrical

Electrical
Input Optical L Optical | Output
P . Communication Channel p_
Transmitter Recejver

. GOm 2 loai hé thong:
= Hiru tuyén (Guided)
= V6 tuyén (Unguided)
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MO HINH CHUNG CUAHT TTQ (2)
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MO HINH CHUNG CUA HT TTQ (3)

% Cac thanh phan co ban:
¢ Soi quang: Kénh truyén dan
- Suy hao ~ 0.2 dB/km
- Tén sic gay dan xung quang khi lan truyén

4 B0 phat quang: E/O

4 B0 thu quang: O/E

Bo diéu
khién

Ngudn
quang

Tin hiéu
dién

|

A

Tﬁmméuquang

Bo diéu ché

Bo ghép
guang

| Bbtach
"| séng quang

Tﬁ1m§uquang
daura

.

Tin hiéu dién

_| Bo giai diéu

daura
e
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MO HINH CHUNG CUA HT TTQ (4)
¢ May phat quang:

Driving Modulator Electrical
Circuit Electronics Input

Optical
Optical Optical Output
Source Modulator J

» Nguon quang (LASER/ LED): Tao ra séng mang quang.

« Tan s6 s6ng mang 185 + 200 THz (1520 +1620nm = Bing C & Bing L)

« Bo diéu ché tao ludng bit quang

» Ky thudt dicu ché tryc tiep (IM): dong LD duoc dicu ché dé tao dong bit (khong
can bd diéu che ngoai)
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MO HINH CHUNG CUA HT TTQ (5)

¢ Kénh thong tin:

Transmitter Regenerator Regenerator Receiver

Tx O Rx Tx O Rx Tx O Rx

(ex)

Transmitter Amplifier Amplifier Receiver

Tx m m O Rx
. L E e

« C4c soi quang SM c¢6 suy hao thap (0,2 dB & ving 1550nm) hoat dong nhu kénh théng
tin.

« Cy li truyén dan van bi giéi han bdi suy hao cua soi: Suy hao duogc bu theo chu ky
bang tram lap hoac bd OA.

« Tan sac va cac hiéu tng phi tuyén ciing 1am han ché tong chiéu dai.

MON: THONG TIN QUANG - KHO



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

MO HINH CHUNG CUA HT TTQ (6)

¢ May thu quang:
e

Optical Electrical
Input
P Photodetector Electrical outelt
Demodulator

« B tach quang (PIN/ APD): Bién d6i quang thanh dién.
« Bo gial diéu ché tao lai ludng bit dién
« Trong qué trinh truyén c6 nhiéu va dan dén may thu c6 16i: BER yéu cau <10

« B¢ hoat dong dugc: tat ca cac may thu can toi thiéu mot mtc cdng suat ndo d6 (Do nhay
thu).
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MO HINH CHUNG CUAHT TTQ (7)

< Uu diém cua HT TTQ:
. Suy hao thap

. Do rong bang tan 16n
. Trong lugng nhe
. Khong bi anh hudng boi dién tur trrong ngoai
. Khong gay xuyén am
. Tinh bao mat cao
. Chi phi tiét kiém
< Nhuoc diém caa HT TTQ:
. Kho khin trong ghép noi

. Khong str dung tai vung bi chiéu xa
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MOT SO VAN PE CO BAN (1)

¢ Co sé quang vat 1y:
& anh sang vira ¢6 ban chat hat vira ¢ ban chat song.

¢ Nang luong cua 1 photon: E=hf
trong do: h - hang so Plank, f - tan s6 anh sang f = ¢/,
A, - budc song anh sang trong chan khong

4 anh sang truyén trong moi truong cd chiét suat n véi van toe v
=c/n.

¢ Trong méi truong dong nhat, anh sang truyén thang

¢ Khi gip bé mat phan cach gitta hai méi truong: mot phan
phan xa con mot phan khuc xa
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MOT SO VAN DE CO BAN (2)

Fregquency
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- ——r« ! : »|+— > >
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st - it >
AM Radio FM Radio] Terrestrial
and TV and Satellite
Transmission
[ | | [ | [ l L 1 1 l [ | [

Wavelength 10°% 10° 104 10° 10* 10! w  w! o w? w w' w 1wt

in space

(meters)
ELF = Extremsly low frequency MF = Mediom frequency UHF = Ultrahigh frequency
WF = WVoice frequency HF = High frequency SHF = Superhigh frequency
WLF = Wery low frequency WVHF = Very high frequency  EHF = Extremely high frequency

LF =Low frequency
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MOT SO VAN PE CO BAN (3)
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MOT SO VAN DE CO BAN (4)

¢ Co sé quang vat 1y:
¢ Hién tuong khic xa tuan theo dinh luat Snell:

C
Refractive index i (ﬂ ) = —
Vv
Relationship between angles
cladding H*f’ﬂmml of incidence and transmission:
ine
Ho < | Reflracted 1 — 1
2 < n sing, = n,sing,
Snell law
Material
core bhoundary HI

let ¢,=7/2 sing. =—~

Reflected ﬂl
Tay Min. angle for total reflection

fig

Incident
ray
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MOT SO VAN PE CO BAN (5)

¢ Co sé quang vat 1y:
4 Hién tuong phan xa toan phan :

: All lights reflected
: Refracted ray

: 3 : 0>,

Reflected ray

@. critical angle

— Co s0 truyén anh sang trong soi quang
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