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DWDM

Dense Wavelength Division Multiplexing (DWDM) is an optical transmission
technology that dramatically increases the capacity of a single fiber by sending
many data channels simultaneously, each on its own wavelength. DWDM
operates mainly in the C-band (1530-1565 nm) and L-band (1565-1625 nm),
where fiber attenuation is lowest and optical amplifiers such as EDFAs work
most efficiently. Modern systems can carry 40-192 channels depending on
spacing (100 GHz, 50 GHz, or flexible grid), enabling terabits per second on
one fiber.



DWDM

Each channel is generated by a precisely tuned laser. A multiplexer combines
these wavelengths into one composite beam, which travels through the fiber.
At the receiving end, a demultiplexer separates them back into individual
wavelengths. Tight spacing—sometimes as narrow as 0.4 nm—requires highly
stable lasers and engineered filters.



DWDM

DWDM systems use transponders to convert client signals into DWDM
wavelengths and optical amplifiers to boost signals over long distances
without electrical regeneration. Networks may also include optical add/drop
multiplexers (OADMSs) or ROADMSs, which insert or remove wavelengths
dynamically, enabling flexible routing and automated bandwidth allocation.



DWDM

DWDM is the backbone of long-haul and metro-core networks worldwide
because it multiplies fiber capacity without laying new cables. With coherent
detection and advanced modulation formats (QPSK, 16-QAM, 64-QAM),
modern DWDM systems achieve extremely high spectral efficiency, supporting
ever-growing data demands.



DWDM

DWDM (Ghép kénh theo budc séng mat dé cao) la cong nghé truyén dan
guang cho phép tdng manh dung lugng clia mét sdi quang bdng cdch truyén
dong tha&i nhiéu kénh dif liéu, méi kénh sir dung mét budc séng riéng. DWDM
hoat dong chud yéu trong C-band (1530-1565 nm) va L-band (1565-1625 nm),
ndi suy hao thép va bd khuéch dai quang EDFA hoat déng hiéu qud. Cdc hé
théng hién dai cé thé mang 40-192 kénh, tuy theo khodng cdch kénh (100
GHz, 50 GHz hodc ludi linh hoat), dat dung lugng hang terabit trén mot sdi.



DWDM

Méi kénh dudc tao bdi laser diéu khién chinh xdc. B6 multiplexer két hdp cdc
budc séng thanh moét chum duy nhat dé truyén di, va demultiplexer tdch chung
& dau nhdan. Khodng cdch kénh rat nho—khodng 0,4 nm—doi héi laser 6n dinh

va bo loc chinh xdc.



DWDM

Hé thong DWDM su dung transponder dé chuyén doéi tin hiéu dau vdo sang
budc séng DWDM va b6 khuéch dai quang dé tdng cudng tin hiéu trén dudng
dai ma khdong can chuyén sang dang dién. Mang ciling cé thé dung OADM
hodc ROADM dé thém/bdt kénh linh hoat, hé trg dinh tuyén tu dong.



DWDM

DWDM & nén tdng clila mang dudng truc va metro vi giup tdng dung ludng
mad khéng can kéo thém cdp. Véi ky thuat thu coherent va cdc dang diéu ché
tién tién, DWDM ddp ung nhu cu bdng théng ngay cang tdng.



