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Study of Membrane Distributed-Reflector Lasers
for On-Chip Optical Interconnection
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Chapter 1. Introduction
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Fig. 1 Schematic image of membrane photonic integrated
circuits on LSI.
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Fig. 2 Outline of this thesis.

B VEREZ R L — Y A E B T 5L
ZHINEL TR EIToT,

Fig. 2 [ZARGR LM A 77, Chapter 2 (235U T
T F o T HIE~OEEERZ L | 8
TRy A1 SR (DR) L — Y OB E = kL — (2B
U CRRNT 24T\ IRV BB DB E Rl 72 L — A
EAHEZR 9D, Chapter 3 TiL, % DR L —H 244
LI DN 273, £/, I DFB L —% 0D
TERLEEA 36 L OMEE LBV EIZ M T et 21T -7,
Chapter 4 Ti, DBR Okl a1T o7 %, #EE DR L
— P ERIMEL, BB L OB O 21T -
7z, Chapter 5 TlZSH72 5505 M LA HIEL T, E
P AR R DR L O — 7 E R OAKIIZ B 9%
B E1T o7, S5I12, LEVWEB KR AT 2 K
SEERRE 72 ORETE IC OV TR B R T 72, 12T
AT T TENET BT DI EE R E R EIC D
WCELGR - EBRO MmO 21T o7, kI
Chapter 6 Z# A XD FEEDHELT-,

Chapter 2 Theoretical analysis of membrane
lasers
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Fig. 3 (a) Schematic view and (b) cross sectional view of
membrane DR lasers.
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Fig. 4 Index coupling coefficient and optical confinement
factor of membrane lasers as a function of core thickness.
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Fig. 5 Total power consumption for light output power of
0.16 mW and modulation speed of 10 Gb/s.
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Fig. 6 Energy cost for data transport as a function of DFB
section length.
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Fig. 7 Schematic structure of membrane DFB laser.
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Chapter 3 Fabrication techniques for
membrane lasers
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Fig. 8 Current-light output and current-voltage
characteristics of fabricated membrane DFB laser.
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Fig. 9 Lasing spectrum of fabricated membrane DFB laser.
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Fig. 10 Cross sectional doping concentration of membrane
laser.
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Fig. 11 Doping concentration under p-electrode.
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Fig. 12 Current-light output and current-voltage
characteristics of membrane FP lasers.
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Chapter 4 Membrane distributed-reflector
lasers
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