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Tom tit: Hé thong thong tin quang tich hop OBM-OFDM 1 mét gidi phdp cong nghé
truyén quang tién tién nhadt hién nay, khong chi c6 kha néng truyén tdi toc do cao, dung lwong
16m ma con c6 chdt lwong truyén tdi cao. P6 la gidi phdp cong nghé tich hop 3 cong nghé
truyén dan quang tién: céng nghé quang Coherent (CO) véi cong nghé ghép kénh quang theo
tan 56 true giao (OFDM) va cong nghé quang ghép bang truc giao (WDM). Dé hiéu rd cdc
tinh ndng wu viét ciia OBM-OFDM, bai bdo sé trinh bay nhitng vin dé co ban va cdc wu viét
clia cdc cong nghé quang thanh phan cdu tao nén cong nghé OBM-OFDM. Pong thoi, bai
bdo sé trinh bay nhitng vin dé co ban ciia hé thong thong tin quang tich hop OBM-OFDM
nhw mo hinh hé th(fng, cdc khoi chire nang, ky thudt thuc thi tich hop 3 cong nghé quang
Coherent, cong nghé OF DM quang va cong nghé WDM trén co s6 sir dung k thudt ghép phé
triee giao tao nén hé thong OBM-OFDM quang toc do cao, dung lwong 16n va chdt lwong
truyén tai cao. Dé hiéu ré kha ndng thuc thi va vng dung thuc tién hé thong OBM-OFDM,
bai bdo sé trinh bay cdc phwong phdp diéu ché va tach song quang dong ciia OBM-OFDM
theo nhu cau ctia nguoi ding.

Tir khoa: CO-OFDM quang, WDM quang, OBM-OFDM.
I. Pit van dé

1.1. Sw ra doi ciia OBM-OFDM

thong can phai ¢ toc do truyén dan 16n,
bang thong rong va da dich vu dap Ung

o moi nhu cau trao doi thong tin cta xa hoi.
Trong x3 hoi ngay nay, Internet

va nhu cau trao doi tin tirc trén toan cau
¢6 nhiing budc ting truong dot bién vé
luu luong cing nhiéu dich vu mdi bang
rong, cac dich vu tich hop, cac dich vu da
phuong tién va cac dich vu tuong tac, ....
Pé dap tmg duge nhu cau d6, mang vién

* Truong Pai hoc M Ha Noi

Dé tao tao ra giai phap c6 kha niang
truyén dan tdc do cao, dung lugng 16n va
chét lugng cao, cac nha khoa hoc va cong
ngh¢ dua ra giai phap tich hgp 3 cong nghé
truyén din quang tién: cong nghé quang
Coherent (CO) vo6i cong nghé ghép kénh



quang theo tin s truc giao (OFDM) va cong
ngh¢ quang ghép bang truc giao (WDM)
va goi la Hé thong Coherent OFDM quang
dung lugng 16n ghép bang truc giao, ky
hi¢u la OBM-OFDM (Orthogonal-band-
multiplexed OFDM) [1,2.4].

1.2. Bai todn cdn nghién ciru

Viéc ap dung cong ngh¢ OBM-
OFDM cho mang truyén tai toc do cao/
dung lugng 16n 1a mdt bai toan phtrc tap,
can phai hiéu r5 dic tinh cia céc cong
nghé thanh phan va giai phép tich hop cac
cong nghé thanh phén.

Péng thoi, ciing phai hiéu 3 nhu cau
truyén tai ciia mang vé toc do/dung lugng
va chit lugng truyén dan dé ap dung cong
nghé OBM-OFDM cho mang truyén tai
mot cach hiéu qua. Vi du déi voi nudc ta,
nhu cau sir dung cong nghé OBM-OFDM
cho mang truyén tai thong tin 1a rat 1n.
Dic biét, trong tuong lai do su phat trién
clia xd hoi nhu phat trién cudc cach mang
cong nghiép 4.0 ciing nhu su phat trién
nén van minh tri thire, nhu cau cua con
ngudi vé cac dich vu bang rong/tdc do
cao, dich vu hdi tu, dich vu da phuong tién
va cac dich vu tuong téc, ...
rat nhanh khong chi vé s luong cac dich
vu trén rat cao ma con ca chét lugng va
luu lugng truyén tai cac dich vu do ciing
tang rat cao. Pong thoi, mang truyén tai
clia nude ta gdm 3 16p: mang truyén din

s€ tang lén

két ndi qubc t&, mang duong truc va mang
truy nhap cua cac VNPT tinh/thanh phd.

Viéc ung dung cong ngh¢ OBM-
OFDM cho mang truyén tai quang bing
rong cua nudc ta can phai xem xét nhu cau
truyén tai ciia 3 16p nay va ap dung giai
phép cong nghé¢ OBM-OFDM phu hop cho
3 mang truyén tai quang nay ciia nudc ta.
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II. Poi twong, phwong phap
nghién ciru
2.1. Péi twgng nghién civu

Dé hiéu 16 cac tinh ning vuot troi
cua OBM-OFDM va kha nang ap dung
hi¢u qua cong nghé OBM-OFDM cho
mang truyén tai quang téc do cao/dung
luong 16n, dudi ddy s& trinh biy nhiing
véan dé co ban va cac uu viét cua céc cong
nghé quang thanh phan c4u tao nén cong
nghé OBM-OFDM.

% Cdng nghé thdng tin quang Coherent

Trong hé théng thong tin quang
coherent nguoi ta thuong su dung k¥ thuéat
diéu bién quang gian tiép & phia phat va
giai diéu bién quang gian tiép & phia thu.
Tuc la:

- O phia phét, c6 mot ngudn quang
phat ra anh sang dao dong ndi véi budc
song A,. Tin hi¢u truyén dan duoc dua vao
diéu bién véi tin hiéu anh sang dao dong
ndi tao thanh tin hiéu anh sang truyén dén
va duoc ghép vao soi quang. Bo diéu bién
quang ngoai thuong dugc st dung la cac
mach quang t6 hop, vi du nhu LiNb03 -
Mach-Zehnde Modulator.

- O phia thu, cling ¢c6 mot ngudn
quang (thuong 1a laser ban dan c6 do rong
phd hep phat ra anh sang lién tuc) phat ra
anh sang dao dong ndi véi bude séng A,
Tin hi¢u anh sang thu dugc dua vao tron
vai tin hi¢u anh sang dao dong ndi phia thu.

Cong ngh¢ quang Coherent cd cac
uu diém: nang cao dung luong cuia hé
thdng thong qua giai phap ghép cac kénh
quang theo pha. Pdng thoi, cong nghé
Coherent quang la mot giai phap cho phép
nang cao d nhay thu; cho phép bo thu
quang hoat dong & tan s6 thip sau khi di
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qua bb tron tan sb. Do d6 né c6 kha niang
hoat dong & tan sb cao hay & tdc dd bit cao
ma khong xuét hién méo bién do va méo
pha (trong truyén dan tuong tw) hay méo
suon trude va sudn sau cua cac xung cling
nhu méo xuyén nhiéu ctia cac xung (trong
truyén dan s6). Tir d6, cong nghé CO cho
phép niang cao tdc do truyén dan. Tuy
nhién, vi chi st dung don budc song nén
cong nghé Coherent chua s dung hi¢u
qué bang thong rit rong ctia soi quang.

% (Cong nghé¢ OFDM quang

OFDM quang la phuong phap diéu
ché da séng mang dé truyén dong thoi cac
song mang con trong mot bang tan. Pay 1a

A

Bién do

S

ky thuat didu ché da song mang tién tién,
nguyén ly co ban la chia nho va truyén
mot luéng dir liéu tdc dd cao thanh nhiéu
ludng dir lidu tdc do thap hon va phat mdi
ludng dir liéu d6 trén mot sb séng mang
con tryc giao véi nhau. Két qua la khong
¢6 nhiéu giita cac song mang phu. Thi du
nhu & hinh 1.

Uu diém cta cong ngh¢ OFDM
quang 13 cho phép sir dung hiéu qua phd
tan sd, tao ra dung luong truyén dan tuong
16n, c6 thé giai quyét van dé tan sic do
kénh truyén soi quang giy ra, cho phép
thong tin téc do cao, loai bo nhidu lién
song mang,... .

\/ Tan s6

Hinh 1. Nam song mang con cho mot ky hiéu OFDM

% Cong ngh¢ WDM

Cong nghé¢ WDM la cong ngh¢ ghép
kénh quang theo budc song (ghép bing tan
truc giao) trong bang thong cua soi quang,
tao ra hé thong truyén dan quang c6 dung
luong rat 16n. O phia phat cua hé thong
WDM, cac tin quang tir cac thiét bi dau
cudi quang khac nhau véi cac bude séng

Cong

khéc nhau dugc ghép thanh tin hi¢u quang
tébng dé ghép vao soi quang. Con & phia
thu, tin hiéu quang tong tir sgi quang dua
téi dugc tach thanh céac tin quang c6 cac
budc séng khac nhau dé dua tdi cac thiét
bi dau cudi quang tuong ung. Thi du vé
ghép kénh quang WDM véi N budce song
duoc chi ra ¢ hinh 2.

suét
quang

‘«—— Bing thong sir dung ctia hé théng ——»

Hinh 2. Thi du vé ghép kénh quang WDM véi N buéc séng



Uu diém ctia cong nghé WDM quang
la str dung hi€u qua bang thong cua soQi
quang, tao ra hé thong truyén dan quang c6
dung lugng rat 16n.Tuy nhién, cong nghé
WDM quang van chua sir sung hiéu qua
cac bang thong con cla sgi quang.

2.2. Phwong phdp nghién ciru

Trén co so nghién cuu 3 cong nghé
quang thanh phan: cong nghé quang
Coherent (CO), cong nghé ghép kénh
quang theo tan sd truc giao (OFDM) va
cong nghé quang ghép bang truc giao
(WDM), bai bao s€ nghién clru nguyén ly
va giai phap tich hop cac cong ngh¢ quang
thanh phdn tao ra hé thdng truyén tai tc
do cao, dung luong 16n va c6 chét luong
truyén tai cao OBM-OFDM quang.

I11. Két qua va thao luin

3.1. Gidiphap tich hop cia hé théng
quang OBM-OFDM [1],[2],[3],[4]

Hé théng OBM-OFDM quang la
giai phap cong nghé thuc hién qua 2 budc:

1. K§ thuat tich hop cong ngh¢
quang Coherent v&i cong ngh¢ OFDM
quang tao thanh cong ngh¢ CO-OFDM,

2. Ky thuat tich hop cong nghé CO-
OFDM v6i cong nghé WDM sur dung k¥
thuat ghép phd truc giao tao nén hé thong
CO-OFDM quang dung lugng lon ghép
bang truc giao.

Viéc tich hgp cong nghé quang
Coherent v&i cong nghé OFDM quang
tao thanh cong nghé CO-OFDM nham ké
thira dugc cac uu viét cua ca 2 cong nghé
Coherent va OFDM quang:

- Nang cao d§ nhay may thu, hi¢u
sut quang phd cao, va ting cuong chong
lai su tan séc.
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- Phat huy uu diém coa cong nghé
OFDM mang dén cho hé thdng coherent
hiéu qua tinh toan, dé dang udc lugng
kénh va pha;

- Phat huy wu diém ciia cong nghé
Coherent dem lai cho OFDM dat tinh
tuyén tinh can thiét trong chuyén doi
dudng 1én tir mién dién sang mién quang
va trong chuyén d6i duong xudng tir mién
quang sang mién dién. Ma truyén dan
tuyén tinh [a muc tiéu quan trong cho viéc
thuc hién OFDM.

Vigc tich hop cong ngh¢ CO-OFDM
véi cong nghé WDM st dung k§ thuat
ghép phd truc giao tao nén hé théng CO-
OFDM quang dung lugng 16n ghép bang
truc giao. V& ban chat hoat dong cua
OBM-OFDM la chia toan bd phd CO-
OFDM dung luong 1én vao trong nhiéu
bang con trong bang thong cua soi quang,
va cac bang nay dugc ghép truc giao vdi
nhau. Vi cac bang cd tinh truc giao, cac
bang CO-OFDM khéng can bang bao vé
hodc cac bang bao vé nho co thé duogc
ghép va tach ma khong xay ra nhiéu gitra
cac bang.

So d6 phan bd phd ciia OBM-
OFDM dugc mo ta trén hinh 3, toan bd
phé OFDM bao gdm N biang OFDM, véi
khoang cach giira cac sdbng mang con la Af
va khoang bang tan bao vé la Af.. Khoang
cach giita cac song mang con Af la bang
nhau trong céc bang boi vi do su gidng
nhau vé xung ldy mau trong mdi mach
dugc str dung. Nhu vay, bang bao vé la mot
boi sb khoang cach giira cac song mang
con (m lan): Af.= mAf. D6 1a didu kién
truc giao dugc thoa min cho bat ky hai
song mang con trong toan by phd OFDM.
Vi du, song mang con f trong bang 1 la
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tryc giao vdi song mang con £, khac trong tach ma tham chi khong c¢6 bang bao vé¢,
mdt bang OFDM khéc (vi du bang 2). Khi mic du trén thuc té chung bat dau hinh
m=1, cac bang OFDM c6 thé dugc ghép/ thanh tir cac bang khac nhau.
€m—m - Phé téng cia OBM-OFDM — — — — — — — >
Af Afg Af ; _
Band 1 Band 2 Band N-1 BandN  Tip sd
Afg = mAf

Hinh 3. So @6 phdn bo phé ciia OBM-OFDM.

Pay la phuong thirc chia nhé phd - Phuong 4n thir nhét, laser phia thu
OFDM dung lugng l6n vao trong cac bang dugc dat o vi tri trung tim ctia mdi bang. Mdi
truc giao dugc goi la OBM-OFDM. Do d6 bang duoc tach riéng biét bang céch sir dung
s& tiét kiém duogc bing tn sir dung nhiéu mot bd lf.)C “Anti-a!ias I”, bd loc nay s€ loc
14n so v6i OFDM thong thuong. thong thap duy nhat cac tin hiu trong mot

. bang RF, nén mdi bing s& dugc tach riéng biét.
Str dung phuong thire nhu trén, moi

bang con OFDM c6 thé duoc tach bing
cach st dung mot bo loc “anti-alias” 16n

- Phuong éan thtr hai, laser phia thu
dugc dat ¢ vi tri trung tdm cua bang bao
vé. Hai bang duogc tach séng bang cach

h Ot chy 5i bang tin hiéu (hinh 4). .
on mot chit so v6i bang tin hi¢u (hinh 4) str dung mot bo loc “Anti-alias 11, bd loc

Cu thé, dé tich song OBM-OFDM, nay sé& loc thong thap hai bang tin hi¢u RF,
¢6 hai phuong an ¢6 thé thyc hién: do d6 hai bing dugc tach dong thoi.
€-=-==== Phd téng cia OBM-OFDM = = = = = = >
Tach séng 1 bang Tach séng 2 bang

(bd loc “anti-alias I”) (bd loc “anti-alias 11”)

’-— ----- -\ ’v— ———————————— -\

] | ittt 1

| 1 / \
/ \ 4 | N

Band 1 Band 2 * BandN-1 BandN " Tin e

Hinh 4. Minh hoa tach song mot bang va hai bang trong OBM-OFDM

Trong mdi trudng hop tach nhu di 3.2. Phé quang ciia OBM-OFDM

néu & trén, nhiéu giao thoa giita cac bang Phé quang ctia OBM-OFDM duroc

chi ra trén hinh 5 [1],[2],[3].[4]. Trong do,
hinh 5A 1a phd quang ciia N kénh phan

c6 the tranh dugc boi vi tinh truc giao gitra
cac bang lan can, mac du de lot cac song
mang con tir cac bang lan can. Bang cach

St dung OBM-OFDM. CO-OFDM 100 chia theo budc séng (WDM) vOi dléu Ché
Gb/s c6 thé thuc hién ma khong phai sir CO-OFDM, hinh 5B la sy thu nhé pho
dung thiét bi DAC/ADC hoat dong ¢ tbc quang doi voi moi kénh bude song, hinh

do lay mau cao. 5C 1a ph6 quang ctia OFDM cuia N kénh.
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Hinh 5. Phé quang: A) WDM véi N kénh ; B) Tin hiéu OFDM doi véi mot buéce séng;
C) Tin hiéu OFDM cua N kénh

3.3. Gidi phdp ghép bdng truc giao
ctia hé thong OBM-OFDM

Giai phap thuc hién ghép bang truc
giao ctia hé thing OBM-OFDM c6 thé dugc
thuc hién OFDM trong mién dién hodc trong
mién quang, hoic két hop ca hai mién.

% Thuyc hién OFDM trong mién dién

B6 phat bang
co s& OFDM

Exp(2nfit) —_—
in hiéu

Bb phat bing o

co sd OFDM

Exp(27tfat)
.

B¢ phét bang
cosd OFDM N
Exo(27fnt)

Bo thubédng
co's& OFDM 1
Tin hiéu Exp(-27fit)
OBM-OFDM B0 thu bang
co'sd OFDM 2

Exp(-2nft)
.

B6 thu biang
co s¢ OFDM N
Exp(-2nfyt)

Cos(2nft)

os(2nft) Cos(2nft)
Re(C) =——bt Im(C)

——> I=Re(2)
c Q=Im(2)

Im(C) —— Re(C)
- Sin(2mft - Sin(2mft;

Sin(2rft)
Hinh 6. A) Tron tin hiéu cho bo phat, B)
Tron tin hiéu cho bg thu, C) Tron tin hiéu
cho bg dieu ché/giai diéu ché 10.

Hinh 6 1a so d6 thyc hi¢gn OBM-
OFDM [1,4]. Trong do, hinh 6A 13 so db
tron tin hiéu cho bd phat, hinh 6B 1a so dd
mach trdn tin hiéu cho b thu va hinh 6C
1a so d6 mach tron tin hiéu cho b diéu
ché/giai diéu ché I-Q.

Trong hinh 6A, m&i ngudn phat bang
géc OFDM duogc thuc hién bﬁng cach st
dung thiét ké IC s6. Sau d6 tin hiéu duoc dua
dén bd chuyén dbi duong Ién, tiép theo dén
bo loc bang, va bd khuéch dai tin hiéu dién
(c6 thé duoc thuc hién trong thiét ké IC).

Pau ra ciia bd phat biang gdc OFDM
s€ dugc loc thong qua mdt bd loc anti-
alias va chuyén déi duong Ién t&i bang RF
thich hop vdi tan s trung tam tir 611,
su dung mdt bd dieu che I-Q hodc mdt bo
ghép phtic tap, cdu tric ciia né duge chi
trén hinh 6C. So dd mach tron tin hiéu cho
bo diéu ché/giai diéu ché I-Q mo ta cho
ca diu ra tir bd phat trong hinh 6A va dau
vao tdi b thu trong hinh 6B 1a céc tin hi¢u
phirc chita ca phan thuc va phan 4o. Sy
sap xép céac tan so tur / dén J, Xxung quang
vi tri trung tdm zero, dugc cho bdi biéu
thicc sau: f/,=1Af, le[-L L]
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Véi f, 1a tan sd trung tdm cua bang
OFDM thu [, Af, 1a khoang cach bang, va
L 14 56 lugng bang cuc dai. Dau ra cia mdi
bo diéu ché I-0 1a mot gia tri phac tap ma
¢6 chira ca phan thuc va phan 4o, nhu trén
hinh 6C. Céc tin hiéu phurc tap dugc cong
& phia dau ra, gdm ca phan thuc va phan
a0 dugc dua vao cac duong song song
riéng biét tuong Ung.

Mot bd didu ché 1-Q quang ¢6
nhiém vu chuyén d6i dudong 1én cac tin
hiéu OFDM phtc tap t6 hop 1én mién
quang. O phia thu nhu trong hinh 6B, tin
hiéu dén duoc tach vao trong cac bang con
va chuyén d6i duong xudng thanh tin hiéu
bang tan gc bing cach sir dung cac bo
giai didu ché I-Q. Cac bod loc Anti-alias
dugc sir dung dé di chuyén cac thanh phan
tan s6 cao khong mong muén tai dau ra
clia cac bo giai diéu ché. Bang cach nay,
bd DAC/ADC chi can hoat dong & bang
thong cia méi bang OFDM.

Vi du, bang thong tdc do dir liéu 100
Gb/s vdi didu ché QPSK va ghép phan cuc
xap xi 1a 35 Ghz. Néu s bang con 1a 5,
mdi bang OFDM s& chi cin khoang 7 Ghz
bang thong quang. Bang thong dién yéu
cau 14 3,5 GHz, hodc mot nira quang phd
bang OFDM néu bién dbi truc tiép duoc
str dung tai dau cudi phat va thu.

% Thuc hién OBM-OFDM trong
mién quang

OBM-OFDM dugc thuc hién béng
cach st dung hodc ghép cac song mang
con hodc ghép cac budc song dé nbi cac
bang truc giao vao trong mot phd OFDM
hoan chinh nhu hinh 3. OBM-OFDM
cling c6 thé thuc hién trong mién quang
bang cach truc tiép sir dung mot quang két
hop hoic truyén dir liéu OFDM qua rat

nhiéu kénh WDM va khoa tit ca cac laser
lai dé dat tiéu chuan quang thong thuong
nhu mot quang két hop.

Kién trac cia OBM-OFDM quang
vé co ban gidng véi kién trac OBM-OFDM
thuc hién trong mién dién nhu trong hinh
6. Tuy nhién, cac thanh phan dién trong
hinh 6 s& duoc thay thé bai cac thanh phan
quang; dac biét, mi bd didu ché RF -0 s&
dugc thay thé bing bo diéu ché I-O quang
bao gdbm hai bo didu ché Mach-zehnder
(MZM) song song khac pha 90°, va mdi
bo dao dong ndi (LO) RF & phia phat hoac
phia thu s& duogc thay thé boi mot b dao
dong ndi LO quang, dugc tach thich hop tir
mét quang két hop. Do do, diéu kién truc
giao duoc thoa mén cho tit ca cic séng
mang con trén tat ca cac kénh WDM. Mét
bd loc quang c6 bang thong l6n hon mot
chit so v6i bang thong kénh c6 thé duoc
st dung dé Iua chon kénh mong mudn. Do
do, bang bao vé tan sb gitra cac kénh WDM
lan can 1a khong can thiét, nén s& tiét kiém
dang ké bang thong.

3.4. Uu viét va thdch thirc cia hé
thong quang OBM-OFDM

a. Uu viét ciia hé thong quang OBM-
OFDM [1,4]

Trén co sd tich hgp 3 cong nghé
quang tién tién 1a céng nghé quang
Coherent (CO), cong nghé¢ ghép kénh
quang theo tan sd truc giao (OFDM) va
cong nghé quang ghép bang truc giao
(WDM), hé thdng thong tin quang OBM-
OFDM d3 két hop duoc cac uu viét ciia 3
cong nghé quang thanh phan:

1. Ké thira cac uu diém cua cong
ngh¢ Coherent quang la: nang cao dung
luong cua hé théng thong qua giai phap
ghép cac kénh quang theo pha, nang cao



dd nhay thu; cho phép bo thu quang hoat
dong & tan sd thip sau khi di qua bd tron
tan s6. Do d6 n6 c¢6 kha ning hoat dong &
tan so cao hay & téc do bit cao ma khong
xuat hién méo bién do va méo pha (trong
truyén dan tuong tu) hay méo sudn trudc
va suon sau cua cac xung cung nhu méo
xuyén nhiéu cta cac xung (trong truyén
dan sb). Trén co so do, cho phép nang cao
toc do truyén dan.

2. K& thira cac uu diém cia cong
nghé OFDM quang st dung hiéu qua phd
tan sd, tao ra dung luong 16n, c6 thé giai
quyét van dé tan sic do kénh truyén soi
quang gdy ra, cho phép thong tin toc do
cao, loai bo nhiéu lién séng mang,...

3. Ké thira cac uu diém cua cong
nghé WDM quang la st dung ghép kénh
quang theo budc song (ghép bang truc
giao), nén st sung hi€u qua bang thong
clia soi quang, tao ra hé thong truyén dan
quang c¢6 dung luong rt 16n.

b. Thach thire ciia hé thong quang
OBM-OFDM

Mac du, cong nghé¢ CO-OFDM-
WDM c6 nhiéu uu viét, song cong nghé
CO-OFDM-WDM méi chi dung lai ¢
muc dang dugc nghién ctru va thir nghiém
trong cac phong thi nghi€ém, ma chua
thuong mai hoa [1,4]

Tuy nhién, day 1a mdt hudng s€ phat
trién rat hira hen va 13 giai phap cong nghé
truyén tai thong tin cia xa hdi hién tai va
trong tuong lai. Do dd, cac nha khoa hoc,
céc hang san xuét thiét bi dang tap trung
nghién ciru ché tao cac hé thong thong tin
quang CO-OFDM-WDM cho tuong lai.

IV. Két luan

Hé théng thong tin quang tich hop
CO-OFDM-WDM la m¢t giai phap cong
nghé truyén quang tién tién nhét hién nay,

45

hé thdng ¢ kha ning truyén tai tde do cao,
dung lugng 16n va c6 chét luong truyén tai
cao. D6 1a giai phap cong nghé tich hop
3 cong nghé truyén din quang tién: cong
ngh¢ CO vdi cong nghé¢ OFDM quang va
cong ngh¢ WDM).

Dé thay 5 cac tinh ning uu viét cla
OBM-OFDM, bai b4o di trinh bay nhiing
van dé co ban va cac uu viét ctia cic cong
nghé quang thanh phan va cac dic trung co
ban ctia hé thdng thong tin quang tich hop
OBM-OFDM nhu m6 hinh hé théng, cac
khdi chtc nang, k§ thuat thuc thi tich hop
3 cong nghé thanh phan trén co sd sir dung
k¥ thuat ghép pho truc giao tao nén hé thong
OBM-OFDM quang toc do cao, dung luong
16n va cht lugng truyén tai cao.

Dé hiéu rd kha nang thyc thi va Gmg
dung thuc tién hé théng OBM-OFDM, bai
bao dua ra cac phuong phap diéu ché va
tach song quang dong cia OBM-OFDM
theo nhu cau ctia ngudi ding.
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INTEGRATED OPTICAL INFORMATION SYSTEM
CO - OFDM - WDM (OBM-OFDM)

Hoang Van Vo', Nguyen Manh Hung’, Quach Thi Hanh', Nguyen Thi To Uyen’

Abstract: CO-OFDM-WDM integrated optical communication system (OBM-OFDM)
is the most advanced optical transmission technology solution available today, not only
capable of high-speed and large-capacity transmission but also high-quality transmission.
1t is a technological solution that integrates 3 advanced optical transmission technologies:
Coherent optical technology (CO) with orthogonal frequency optical multiplexing (OFDM)
and orthogonal band optical multiplexing (WDM) technology. In order to understand the
outstanding features of OBM-OFDM, the article will present the basic issues and advantages
of the component optical technologies that make up the OBM-OFDM technology. The article
will present the basic problems of OBM-OFDM integrated optical communication system
such as system model, function blocks, implementation techniques for integrating 3 optical
technologies Coherent, OFDM technology. Optical fiber and WDM technology on the basis
of using orthogonal spectral multiplexing technique create an optical OBM-OFDM system
with high speed, large capacity and high transmission quality. To understand the performance
and practical application of the OBM-OFDM system, the paper will present the methods of
modulation and photodynamic detection of OBM-OFDM.

Keywords: CO-Optical OFDM, Optical WDM, OBM-OFDM.
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