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Weighted Apodization in Integrated Optical Acousto-optic Tunable Filter
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Abstract In this paper. the principle of weighted directional coupler and its application in apodization of integrated
acousto-optic tunable filter (TAOTF) have been analyzed and discussed. According to the theoretical analysis, the
acoustic waveguide has been designed and the TE/TM mode conversion characteristics of AOTF have been ana-
lyzed. Based on the results, practical filter has been fabricated on the substrate of X-cut, Y-propagate LiNbOs.
Experimental measurement shows that sidelobes are suppressed to —14 dB and —3 dB bandwidth is 2. 0 nm.
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Fig. 1 Structure of SAW-guide and its parameters

uw,, (x) m x

Ueitom o fae SAW

s U o uw,, ()

TE TM

JA
dz

=— x; Bexp[ — i, () | — k5 Bexp[ — i¢h,(2) ]

(2a)

B dexplig (] + wAexplign()]  (2b)

KysKy
¢ (2),¢,(2)

0,(2) = ¢, + LU ZTFAnJ — K}dz

K:K|+K2,AK:K1—KZ’ S/}(Z):w

o) = Bt

k. (2) = kcos[ Ag(z) | + iArsin[Ag(z) ] (4)
(2

% = — ki (z)Bexp[ — i¢(2)] (5a)

% = k() Aexpli¢(2)] (5b)

ke (2) Guass y

’ 3 ke (2) Hamming

, s [4]
, L =34 mm,
35.5 pm, 0. 5°C 1
K (2) 2 ’
Gauss Hamming ,
, L =z N
(5a)  (5b) s 2 =1L1/2
0 TE/TM
NARE
7= ‘B[ ;| @)
s Vi A
3 o s
—33.0dB,—3dB 1.4 nm,
—30dB, 1.9 nm

— L =34mm

10 2™, Opti-Hamming

Kl“

G815 ' —0. 085 0. 000 0. 0050, 010°0. 015
—0.010 z /mm

2
Fig. 2 Comparison of weighting functions applicable

to IAOTF's
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ig. 3 Calculated mode conversion characteristics of IAOTF
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