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Research and development of filter in high speed electro—optic

modulator waveguide measurement system
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(1. School of Electro—Optical Engineering, Changchun University of Science and Technology, Changchun 130022, China;
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Abstract: Design and manufacture of higher rejection rate filters which meet the needs of accurate
measurement of BaTiO; single crystal film high—speed electro—optic modulator waveguide devices were
focused on. The filters were used to improve the signal-to—noise ratio of the test system and eliminate
stray light interference. The films were prepared by the depositing method of dual ion beam sputtering,
Nb and SiO, were chosen as deposition materials. The coating was designed and optimized with the help
of Macleod and TFCalc software, orthogonal matrix method was used to optimize the process parameters
of assist ion source. The absorption of film was reduced by using optimized process parameters, the
problem of film thickness accuracy controlling was solved by using the method of real-time calibration of
the deposition rate. Test transmission spectrum of the filter, center wavelength is 1550.1 nm, the pass band
width is 5.1 nm, the wavelength interval of optical density from —0.1dB to — 30dB is 1.9 nm, the using
requirements of the waveguide accurate measurement system is achieved.
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Fig.1 Theoretical design curve of initial coating

and design curve of passband

Bl 1(a) n] & i, iy 2 0k R = T -30 dB, ik
BE B O % B2 /E—0.1~30 dB 4 1) I K (] ) /N T 2nm,
I 1(b)r] A&, 1547.5~1 552.5 nm 4k () 8 7 % i
BFER T -0.1dB, Fp= A S Rt - 20 J2 I 1 3 7 1) 45
AT A A BT A RV BC R 22, A LB
A A7 A B0 T A S5 3 B o A i TR ] L, R
ST I AR ME S AE WD 46 I R S W IL R £
JZ R A R AR S A Bk B I,
TFCale #F U I 18 4k, 8 € B & Oy - GI (HL)™ 2H



3382 bk T2

%42 %

(LH)™L...L (HL)™2H (LH)* L 0.3192H 1.342 6L A,
LA e T 2R I 2 Irs o

: —

-0.01}

-0.02+

Modulation

-0.03}

-0.04

-0.05 L
1540 1550 1560

Transmittance/dB vs wavelength/nm
[El 2 5% 2% % o DG A J2 58 Al 1 1T il 4R

Fig.2 Theoretical design curve of coating after adding the matching layer
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Fig 3 Theoretical design curve of double—faced coating and

passband design curve of double—faced coating
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Tabl.1 Main parameters of sputtering process

Substrate Back- Nb,O; SiO, Sputtering Sputtering
tempera- ground working ~ working source source
turg )¢ bressure  pressure  pressure voltage current
/Pa /Pa /Pa eV /mA
120 1.0x10™  1.0x107* 1.1x107 1250 600
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Tab.2 Data of orthogonal matrix tests

. . Flow of O, Extinction
Assist source  Assist source . o
voltage /eV  current/mA from assist coefficients of Nb,O;
source (A=1 550 nm)
+ - - 2.18x107*
- + - 5.96x107*
- - + 6.78x107*
+ + + 0.94x107*
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Tab.3 Specific parameters of orthogonal matrix
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Tab.4 Process parameters of assist source

after optimization
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Fig.5 Measured curve of filter and passband after improved process
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Fig.6 Film surface morphology before and after annealing
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