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Abstract: In the optical module for optical communications, the flip chip bonding is used for the
precise alignment of the optical fiber and optical device. In flip chip bonding, the optical device is aligned
and welded while observing the alignment mark of substrate and chip by using flip chip bonder in order
to bond the optical device at the exact position. In this research, optical passive alignment method of
photodiode(PD) flip chip bonding is suggested for low cost optical subassembly. By using the visible He-
Ne laser (633nm wavelength), photodiode is easily aligned with emitting spot on the optical fiber with
the help of stereoscopic alignment system. We compensated wavelength dependent deviation about 4m
to find out real alignment position of 1550nm input laser by ray tracing. The maximum optical coupling
efficiency between the optical fiber and photodiode was about 23.3%.
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| TFBG is fabricated in optical fiber |

| V-groove is manufactured on Si substrate |

| v-niotch is fabricated before TFBG |

| Bonding pad is manutactured on Si substrate |

N ¥F

| Fiber is fixed in Y~groove of Si substrate |

| Visible laser is applied at the end of fiber |

| Photodiode is passive aligned with fiber |

| Photodiode is flip chip bonded on Si substrate |

rOpticaI coupling efficiency is measured I

Fig. 1. Process chart of experiment.
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Fig. 2. Positions of TFBG and V-notch in the optical fiber.
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Fig. 3. Schematic diagram of passive alignment between
photodiode and fiber.
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Fig. 4. Dimensions of V-notch in optical fiber.
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