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ABSTRACT

A key device in all optical networks is the optical filter, There are different types of
optical filters, for examples, Bragg gratings, thin film filters and arrayed waveguide gratings.
Optical filters based optical Add/Drop multiplexing (OADM) can be used for processing
wideband signals filtering in the optical networks. In this research, the designed and simulated
filtering characteristics of a serially coupled multiple microring optical resonators (SMRR) are
investigated. The mathematical relations of the coupling coefficients with the transmission
characteristics of the SMRR filter are expressed by using Z-transform analysis. The transmission
spectra of the through port and the drop port for input port of a STFRR configuration are
simulated. Results are presented on the characteristics of the output as a function of phase,
wavelength for various values of the coupling coefficient. With the derived approximate
formulas, it is shown that the coupling of the microring system can be changed and thus that the

transmission properties of the filters can be controlted and used.
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o [~ = o o as o o
msgaudelulondniuaaiusungin lisidwewasnda I hnduloudmi

, '
s 1§ = o

wereanas lilvindy msguydehdueasifinnlosszduh Iiuasdunis iemsdedayanm)

)18 nasnnay

2.3.1 duilssanimsaaney (Attenuation Coefficient)

R~ ) o i ] o 4 e = P
& A, dumdweduwnitlowdidlonds Sdueninn 2, flarwlondid

ol

amues L fvualdith

Pa = Byerp- a0z (23)

H 'L =Y 1 ]
lash ¢ fla duilszaninisaansn lesdndudezuaasa & luwiaoves a8/ im

Taeldnuduiug
10 P
t(aB | tm) = — = togyy] “2 | = 43030 (2.4)
L P,

Ir

2.3.2 Msgaudaiilesainmsganauyesyag (Material Absorption Loss)
23] =y P a { a o o
dlumsgantuvesihdgamdaiinfaghldilondniues TaoTaguzganfuues
PRy A Al w a o a o a
ninnuenauiduage nudasnuaNuts lauuudueanmslasuaoiuzmeluluana
dwmiuluanovesddim  Sio, eslinsganfuuasluiwdannlalena (4 < 0.4 tm)

" ¥ 3
wazdwdursuse (A > 0.7 Lm) uaasaagli 2.5 venvnniifilimsganduvesdauielu

& o — A
Taomwizezaou Tanensuddu (Fe, Cu, Co, Ni) wazlosou 0F  Fuilulwanavos

2 &t A P 2
WIAZIZUNTYANAUGIFTANLUAIANNYTIANUT 1400 nm

! ey < R .
2.3.3 magaudniioaninnsnszSauunsdd (Rayleigh Scattering Loss)
warinmynuswnnsznuinghiivuelndfsaduanuenaiu  Mlduainszia
o ' = 4 1N 1 o o W
lTudiemedien  Faufavnlwiioudf Inseadien ludlusadonlunnuTuanaduiSveda

ar 1 o =) o Yaor = Fou ] o =i = o't
fuliidlussifisunasilddeiidamiin linh  asgeudonianisnszBunsddannse

weu gy



10

op=cl A (2.5)
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A 1A ¢
2.5 T3 IAaHNIY (Optical Transmitter) [3]
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r Electronics —‘
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2.7 dnfafndnduazAiafindnd (Optical (De)Multiplexer) [2]
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2.8 AINTBITURIUIES
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Aefnseadyanaas ansoudeldifu 2 Usanvdnded

1) Finite impulse response (FIR) / moving average (MA) filters : Lﬂuﬁamagﬁamﬁﬁﬁmww
gilumadlonldhamh lidesordonsiioundudanalan dule ludesodnsaziou
UM V19RTazEonTame fmei feed-forward fros1eveaRlameilszinniiae
Wamaﬁ'ﬁ‘lcj’:’wﬁn Mach-Zehnder LLRE waveguide grating routers (WGRs)

2) Infinite impulse response (IIR) / autoregressive (AR) filters : Hudames ﬁiﬂ&ﬁi SUYIELLAD
ﬂxmﬁ'ﬂmsﬂzﬁ'wﬂé'u"lﬂnﬁ"umﬂmm]ﬂg’a Fot1resTlame s e Nt 15390 fiber

Bragg gratings (FBGs), thin film filters {TFFs) IL1D¥ optical all-pass filters (APFs)
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[~ a oo a w = -
Alunsedshldmsagteunaaniiownsadonld Uszneudasimihnszantign
g o o o = A 9 ' &
wzilussumsliszsorsashununnaglf 2.9 Welimsatouas uazazfounnisanils
ar dl =1 I é H =y 4’ Ll o
uazunInFERnULAIRazRoNTINDNT ol Taeuasiasnoussilsz oz maRuueanaeny
=3 o a = EY as Y i 4 " gr
naffoszi IMiAsn sunsnasanuESuLasRRd iy anusInduivuedualnaIeund

“

msunsngeaszlylumsuenanuenadud g finsisuld

JUN 2.9 nsefsrilauuusiy
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4. 1nsaAanothnduIn IR ALY (arrayed waveguide grating, AWG)
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5. Mach-Zehnder interferometer (MZI)
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6. AINTDUNINTAYHANSUL 1ABENATA (Thin film dielectric interference filter)
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o = = o [ .. . o [ on:
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(DNO -

(2.13)
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H (z) fio autoregressive filter LOZ 4 (z) Ao autoregressive moving average filter (ﬁ')‘lgf'ﬂ
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a
En = E, "exp ——L—jk, L (2.22)
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Fudszanddiuad F allmge (> 10) awsanaldlaelddudssansueanisdduie
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