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Abstract 40 Gb/s polymer electro-optic modulators with microstrip line traveling-wave electrode are designed,
fabricated and tested. Assuming that the electro-optic coefficient ys; of the core polymer is 30 pm/V, the
performance parameters of the designed modulator are half-wave voltage V. =14.94 V and modulation bandwidth
42 GHz. The modulator is fabricated using the second-order nonlinear optical polymer material BPAN-NT with a
completely independent intellectual property as the core layer material of the polymer electro-optic modulator. After
that, the performances of the modulators in direct current (DC), low frequencies and microwave regions are tested.
The low-frequency (237 Hz) V, values at 1.31 and 1.55 pum wavelengths are 32.1 and 40.5 V, respectively. The
electro-optic coefficient of core layer material ys; is thus obtained as 3.856 pm/V. The extinction ratio is measured to
be 20 dB. Within the frequencies ranging from 50 MHz to 40 GHz, the actual measured microwave attenuation
coefficient «, of the electrode system is 0.6 dB+cm ' «GHz '*, Using this value, the modulation bandwidth of the
modulator is calculated to be 42.70 GHz. The modulation indices are measured by using optical spectrum analyzer in
the frequency range from 7.5 to 16 GHz and from 32 to 40 GHz. And the frequency response curve of the modulation
index M of the electro-optic polymer modulator is also obtained. The 3 dB bandwidth of the 40 Gb/s modulator is
30 GHz.
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Fig. 1 Cross section in interactive region for (a) single waveguide modulator with MSL electrode for corona poling and

(b) double waveguide modulator with MSL electrode of contact poling
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Table 1 Theoretical value of important parameters for modulators with MSL electrodes

No. Electrode L /mm W /um N, Zn/Q a/(dBsem '«GHz V%) V./V W, /GHz
1 Single MSL 37.0 20 1. 6081 50. 84 0.575 4,94 42
2 Double MSL 27.2 37 1. 6598 66.52 0. 585 3.56 >45
3 Double MSL 27.2 32 1. 6480 72.58 0. 641 3.56 >83
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Fig. 4 A modulator in test
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Table 2 Half-wave voltage of QB57 polymer electro-optic modulators

MSL traveling-wave electrode Bias electrode
Wavelength A /pm
V,.(TM mode) /V V. (TE mode) /V V,.(TM mode) /V V.(TE mode) /V
1.31 32.1 90. 2 50.7 145.9
1.55 40.5 120.7 71.2 205.0
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Table 3 Core layer electro-optic coefficients of QB57 polymer electro-optic modulators

Core layer electro-optic

Wavelength A /pm Halfwave volage V,/V Length of electrode L /mm o
coefficient ys5/(pm/V)
1. 31 32.1 37.0 3. 856
1.31 50.7 20.0 4.516
1. 55 40.5 37.0 3.659
1. 55 71.2 20.0 3.851
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Fig. 7 System block diagram for frequency response modulation measurement of M-Z electro-optic

modulators with optical spectrum analyzer
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Fig. 8 Typical spectra of modulated light, A=1.342 pym. (a) f,=7.5 GHz, P, =622 mW, M=0. 3 rad;
(b) fn=40.15 GHz, P;,=66.8 mW, M=0. 03476 rad
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Fig. 9 Typical spectra of modulated light, A=1.557 ym. (a) f, =16 GHz, P, =245 mW, M=0.0771 rad;
(b) fn=33.07 GHz, P, =239 mW, M=0. 0264 rad
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Fig. 10 Frequency response of modulation for polymer electro-optic modulators with 40 Gb/s MSL

traveling-wave electrode. (a) A=1.342 pm;(b) A=1.557 pm
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