- Journal of the Korean Institute of Electrical and Electronic Material Engineers. Vol.11; No.10, pp.924-930, 1908,

LiNbOs Mach-Zehnder ZH47| & CPW(CopIanar wavegunde)
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Fabriéatiohs and Property comparisons of LiINbOs Mach-Zehnder
Interferometric Optical Modulator with CPW(coplanar waveguide) Electrode

HMF, ST, Suld”, etASE", of®”, Hajg™
{Seong-Ku Kim, Hyung=Do Yoon, Dae-Won Yoon, Gye-Chun Park, Jin Lee, Hae-Duk Jung)

Abstract

In this study, we describe the properties of an electro-optical modulator with CPW(coplanar
waveguide) electrode fabricated on LiNbOs optical waveguide, that  is applicable to ‘opticall
communications. These optical modulators have features that use a buffer layer to reduce velocity
mismatch between microwaves and optical wave as well as employ CPW to improve impedance and
propagation mode mismatch between the electrode and the external circuit§, And an annealed proton
exchange technique for obtaining low-loss optical waveguides and good reproducibility was employed.
Taking into consideration the mentioned background, to achieve the lower driving voltage of optical
modulator, we have re-disigned the longer interaction length. And their device properties are
discussed also. As a result, fabricated optical modulators of good 10Gbps operation and low
voltage(5.6V of the halfwave lengfth voltage) at an 1.5um wavelength are achived with good
reproducibility.
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X-cut Lithium Niobate
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1. Cross-sectional view of CPW electrode.
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Fug. 2. Conformal mapping of CPW electrode.
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Fig. 6. Electrode bending(a) and RF input(b).
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Table 1. Test results of Optical Intensity Modulator.

KIMS102 | KIM5104

Parameter || 2550 2560 | 2560 | 2560 3200 | 2200 | 3200 | 3200
2A|-2C| PE| 2P| 2C|-1D|-1B|-2D

Insertion
Loss [dB] 3113212634 |58(52(42|52

Extinction
Ratio [dB] P 32123|28|27129|29 |30

Ve V] ||63]63}71[65]585/59(5458

Vr [V]

DC. biasV] 56|55|55|53|47147151|50
~8.| ~8.

S21 [GHz]| ~9| ~9 515 ~6| ~7|~7|~7

St1{aBl || 12|14 {15113 {17 [ 16| 1515
(&, 2550 X & A#e nFolgde wIHED

Z 2 5489

Table 2. Summary of test results.

A7 AAAEHE =27 Vol1l, No.l0, October 1998

Parameter } KMBI2 | KINBIO4
lnsért[iggl Loss 3.1 51
Extinc{géll Ratio 287 287

Ve V] 6.5 5.6

S21 [GHZ] 8.7 6.7

$i1 [dB] 135 15.7
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Fig. 11. Eye Diagram of optical modulator.
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