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Reflow - Solderable Optical Fibers for Low Loss Coupling to Silicon Photonics

T. Oda, K. Hirakawa, K. Ichii, K. Aikawa, K. Hayashi, and M. Miyachi
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Silicon photonics is the attractive device by its advantages in compactness, high functionality, and low cost
fabrication. One of the challenges is the optical coupling loss due to the spot size mismatching between silicon
waveguides and standard optical fibers. We have developed the bridging fibers between them to reduce the
coupling loss. This article reports the improvements in their splice losses with standard optical fibers to 0.1 dB by
optimizing fiber structure. Moreover, they show reflow-soldering compatibility by applying high-temperature

resistant coating.
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Fig. 1. Optical coupling structure for SiPh using TEC
fiber. The MFDs are approximate values at a

wavelength of 1550 nm.
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Fig. 2. Internal structure of TEC fiber.
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Table 1. Typical properties of TEC fiber samples.
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Fig. 3. Evaluation setup for splice loss of TEC fiber, (a)
Reference power measurement (b) Splice loss
measurement during arc discharge.
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Fig. 4. Splice loss transition of SMF-A during arc
discharging.
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Fig. 5. Measurement result of the minimum splice loss of
SMF-A.
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Overview diagram (b) Degree of change in
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Table 2. Changes in optical properties of TEC fibers
before and after heat application.
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W 1 1550 nm

V2 2 Yyzu— | yzu— | 280 C,
O, SR | 10 menm | 20 s
MFD |SMP-A| 41 41 40 40
(um) |PMP-B| 41 40 40 41

R EJ [SMF-A | 008 t0 009|008 009 | 0.08 t0 009
(dB) |PMF-B|011t0015]| 012 | 013 t0 015013 to 015

W7 o

A h—2 |PMF-B|-37 to—42|-37 t0-39| -36 |36 to—40
(dB)

%3 PMF-BOfEHEM: R
Table 3. Reliability test result of PMF-B.

W OH BRI 280 C, 20 ZrEnim B
. >380 (Unaged)
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