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HIGH-SPEED Al, O, -BASED SUBMOUNT FOR 40Gb/s
ELECTROABSORPTION MODULATORS

TIAN Jian-Bai, XIONG Bing, WANG Jian, CAI Peng-Fei, SUN Chang-Zheng, LUO Yi

(State Key Lab of Integrated Optoelectronics, Department of Electronic Engineering,
Tsinghua University, Beijing 100084, China)

Abstract: A high-speed submount was designed and fabricated for 40 Gb/s electroabsorption modulators ( EAMs), and
characterized in the chip-level packaging and testing of an EAM device. The Al,0;-based submount contains a coplanar
waveguide (CPW) for microwave signal feeding and a Ta, N thin-film resistor for impedance matching of EA modulator. Ti/
Cu/Ni/Au metal is introduced as the CPW electrode material, and good contact with Ta,N thin-film is guaranteed accord-
ingly. Therefore, the typical reflection coefficient of the submount is reduced to be lower than -21 dB up to 40 GHz. As
a demonstration, a high-speed EA modulator was packaged by using the high-speed submount, and the small-signal modu-
lation bandwidth was measured to be over 40 GHz.
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Fig. 1 Schematic structure of the Al,0,-based subm-

ount (a) top view of the submount (b) cross section
view of the CPW transmission line
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Fig. 2 Simulated reflection (a) and transmission
(b) of a CPW transmission line on Al,O, substrate
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Fig.3 Measured and calculated reflection of a subm-
ount with Cr/Au as the electrode metal
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Fig.4 Equivalent circuit of the submount considering
high contact resistance between CPW electrodes and
Ta, N thin-film
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Fig. 5 Contact resistance between the electrode metal
and the Ta,N film after annealing at different tempera-

tures
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Fig. 6 Measured and calculated reflection of a wide-
band submount with Ti/Cu/Ni/Au as the electrode metal
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