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29 1. Schematic diagrams showing optical coupling principle
and structure of (a) transmitter and (b) receiver OSA.
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UBM Solder Fiducial
\v ( dam / mark
e el e
Passivation > V-groove
|"3}/9r\‘y Si substrate etch window

% 2. Cross-sectional schematic of a solder dam, fiducial mark,
and V-groove etch window.
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213 4. SEM micrographs of silicon optical bench for (a) transmitter and (b)receiver OSA.
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1 5. SEM micrographs of assembled (a) transmitter and (b) receiver OSA.
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¥ 6. Distribution of coupling efficiencies for assembled trans-
mitter OSA.
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Packaging takes an extremely important element of optical module cost due primarily to the added complication of alignment
between semiconductor devices and optical fiber, and many efforts have been devoted on reducing the cost by eliminating the
complicated optical alignment procedures in passive manner. In this study, we fabricated silicon optical benches on which the
optical alignments are accomplished passively. To improve the positioning accuracy of a flip-chip bonded LD, we adopted
fiducial marks and solder dams which are self-aligned with V-groove etch patterns, and a stand-off to control the height and to
improve the heat dissipation of LD. Optical sub-assemblies exhibited an average efficiency of -11.7541.75 dB(16) from the LD-
to-single mode fiber coupling and an average sensitivity of -35.0+ 1.5 dBm from the fiber and photodetector coupling.



