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Abstract

A kind of adjustable bandpass microwave photonic filters (MPFs) that can realize a high Q value is
presented in the paper. It consists of two cascaded infinite impulse response filters. The theory of it
was detailed analyzed, and the paper discussed the influences on the filtering performance of mi-
crowave photonic filters the coupling coefficient k;, k2, ks of the two IIR filters, the gain of Er-doped
fiber ring g, the fiber ring length L4, L, of the two IIR filters. Theoretical calculation and simulation
analysis indicate that the best filtering effect of the microwave photonic filters can be obtained when
the coupling coefficient of the IIR1 filter is 0.5, the gain of Er-doped fiber ring is 2, the coupling coef-
ficient of the IIR2 filter is k; = 0.5 and k3 = 0.9, and the fiber ring length of the two IIR filters is equal.
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1. 818

T T 2R R S FHAR SCIUE RS AT RE I — 1138 XCAARHL], e e T I8 ik 28 2 o 7
SR ANEESY, BT HRBHEE. S A PUR R TIE , 2Ak— B2 B T E AT [2]
HA G Q BUZE W 5L 1 MPFs Refigfe flt mi i B, 7E a5 574 @ PFE ot 1%
JERAR AN M R AR O - ik v B N3] [4] [5].

TR, WA EAN IR 2 5k $E 5 MPFs 119 Q 18, X FR ik w5 (Finite Impulse Response, FIR)
MPFs, K2 3K FH 3G Inde Sk B0 R 0 Q {8, (EURAH M. e B R S &k 38 m,  Af MPFs (17T 5 1%
FEAIG[6]. AHXT T FIR TG FUEBAE, B0 IR TeBOE T IR A% 1 Q fH 75 ZaUb o, thanvy DR A 4
I FIR JEJ A8 AT IR JESB A8 M7 L3 5L Q (A[7], RA M A 1R S8 2R 177238 5% Q 1H[8]. AL
A3 HT T — PRI MR JEE 28 T T U8B 2%, I T AN IR 8 28 A RECRIBH G438
FiiEas, 153 TEME REk =05, k, =05, k3=0.9, BIHEAMEERE g =2 I, HOEOE T IR HE
BrERE R . HANE TR, AR SHA IR JEH B A UL AR A e plad Jedst, M
ERIMPTEFA IR JEFL 21 MPFs H HHATE G AT Q {8, X BLUEFEFIAS IR JEBE 85 ME A KA 45

2. BEEA IR FEHEEE MPFs BN BB 94

ERFA TR JEH AR MPFs 151 1 FoR . S5 — 80 R R TR G 4% kg B IERE e 2R i IR
JEBEHS, BRI T AR ko 1 ke 1 IR JEBE 2% HHDECIEIS S REON k A28, P
(1 — k)EBCE AT NIR2 JEB AT, IR ke F RGN L WBEA ST, B
PR AR G, HorP ) ke 3B EN NR2 JEHE A, F3AMII(L — ko) &R A gkt NIB DB LF AL 4, Ak qs
WR 2. X T NRL JEPHAS, IS5 N 106D 2 0] DR B — AN B0 i S i B . R A 2R 5 2% ko
MR S KA L2 KOG G ARG ke HPA ke 84 B, ML — k)B4 ik AN
B NR2 JEH AP, KR L2 ARG E L — k)Eoridi N IIR2 SRR A A E, Wb yier
%o TR, RAFRSHEA R JEPRERAHVCH 55 A Repd e, HItix BiE# 11IR2
JEPEHVE RS IR JEBASHVE KM, B L = Ly = L, ATRUER B B ya L, A s MPFs 1) Q
B B E T IE A B IR JEIRARF 1IR2 JEUE A MIDTE L, BT TTT Ky ko ke BB IAIE 2
g FIKE Ly Ly o] CASEE MPFs (1) FEJE 3 1 g
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Figure 1. The structure diagram of the microwave photonic filter based on two cascaded IIR filters
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Figure 2. The signal flow diagram of the microwave photonic filter based on two cascaded IIR filters
& 2. REXA IR JEK IR MPFs (552 E

H(2) =[(1—k1)+(2k1 -1) gzl}l:kzkﬂ]ﬂ ko, (1—k2)(1—k3)z’/2} .

1-(1-k)gz* 7—-(1-k,)(1-k;)
For kg« k, Rk, 23302 1IRL AT NIR2 60 35 R A 25 1R & R AL g A IHREAT RN 25 z =€) =/,
fREAUE SIREEmE, T Z%Lx%ﬁ[ﬁ S LERLT IR BRI IR, n ROREF IR AT 26, L kLR
WK, ¢ NE A H IR,
FEEPAN 1R JEIL 2% K] MPFs 78 ATk (104 i o8 2500 -

H (a)) _ (1—k1)erT +(2k1 —1)g k2k3eij/2 +k2k3 (l_kz)(l_k3)e—ij/2
e —(1-k)g T —(1-k, )(1—k,)

O]

3. hESH5he
3.1 IRL B AR #EE R Bk, X MPFs iS4 8EHOR

K34 T IRL AR ESRE SNk =04, k=05, k =0.6 IR G T I8k 2% 4% S i
HiZk, o IR2 JEP B h & 2SR & R4 ko, = 0.5, ks = 0.9, BIEGLBONSIIERS g = 2, JeefHK
Li=L,=L=50cm. MEF A LLEH 2 HRL JEH LS 2%k, = 0.5 i, MPFs PR M RE S L. Jlih
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Figure 3. The frequency characteristic of the microwave photonic filter based on two cascaded IIR filters with different

coupling coefficient k,
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Figure 4. The frequency characteristic of the microwave photonic filter based on two cascaded IIR filters with different gain

of Er-doped fiber ring g
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Figure 5. The frequency characteristic of the MPFs based on two cascaded IIR filters with different coupling coefficient k,
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Figure 6. The frequency characteristic of the MPFs based on two cascaded IIR filters with different coupling coefficient ks
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Figure 7. The frequency characteristic of the MPFs based on two cascaded IIR filters with different length of fiber ring L
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Figure 8. Compare the frequency response of 1IR1 filter and 1IR2 filter with different optical fiber rings
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