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AFm 31X Tintegrated Photonic Devices on SiO, Back-End Photonics Platform] (SiOy /N7 £ R 7 A b= AT T N7 F—
A FERET AR T DI SEEL, T EOBERSI NS,

% 1 ElIntroduction] (Fim) T, DO IEME HINOHEL S B O R ZIZHOWTIBIL, fFROBEMORE Eit-
EIHEE b AR AMBIZAT T2 T A APIC) D EEMIZ SOV TR TV, IS, BEFOPIC 7 Zv 74—
DORFEEIEIRL, FT2727 T 87— LD BRI OV THERL, AFSED B B2 RT3,

%5 2 2 [Si0, back-end photonics platform] (SiO, /37 U R 7 A h=J A7 T w7 4 —45) TIL, BEFD Si B
TINT A= ETOTIT AT T RAABLO T T T AL ACBIT LS ZALNCL, T OMBRRIC OV TRRIL
TWA, TERD Si BLO Ge MOERENDIET SAATMAZT, EVEHTIADEATREE TS -V KT 77475
RARETERL, KR TR ATREZME LB ITER 2D SIO H KA Ao/ v/ U R 7w A TRy T T RA AR TR
T AISI0 NI TR T F = AT TN T — A BREL TN,

%5 3 ® [Si0, waveguide ] (SIO B B TiX, ETHRET T b7+ — LD LI AINEITRZD SO, E W DO
X% S E B BRI DWW TR ARTND. RIZ, ARy A R HER(SSC)Z V2 Si MIRBEIR I EOEFEZIT V), #
WEHE K 0.3 dB I 7o &ak ~ T 5. [RIIFIC SSC A& L7 7 A N\ Bt IcbE AL, > 7V E—RT7 7 A3k Si
TR M DOREFEIR R L LT 1.8 dB 2 5EHLL Q5. F72 SSCA%EDM I X» T InP AIKRENE I L DEREL IR EIL, #2568
2L 0.7 dB 25TV, EBIZ, KB 7 a A THRIELT- SiIOX HEKICB W T Lo r Gz A4+ 52812k, Ry
T T INAAD GRS T AR AR AR DAl ) LT SR T,

% 4 % [Si- and Ge-based dynamic devices] (Si 3L Ge # A FIv 7T AR T, Si BLV Ge XA FIv7T /A RL
SiO, I B DEFRIC DOV TIR TV, F3° Si ML PIN 825 % 5-L7c 4 A0 7 /A AL SiO, K %
DE IV VERET b 25 5L, Si TZE G 2(Si VOA)L SIO IR IR L DEFET /A 28T, 30 dB LA LDTH
FREE LRI AR AFE S 0.3 dB BLUSE 7 7 AN EDIRIBIFE G EEBLL TW5. RIZ, Ge 74 M A7 —R(Ge PD)& SiO,
DT )y BT 0 AL, EEIRICEBWT 1dB UL FOERHRKFEEZAL, 2> 15GHz UL Lo 3dB
JE BB a9 Dl Ge PD &, SiO B I DE /Y o 7 ER b A FBIL - Lk < Ta.

% 5 # [ Monolithically integrated devices | (& /U w7 8EFET NAR)TIE, 5 4 3 CTHESELT- Si-Ge- SiO, HEFE Hiffi 4 &
\Z, SiO, e A FEBRIZ 16¢ch, 200GHz fFRED T L AW B [EI A& T-(AWGZHE A L, /3o T T NA AL R/ ar D
VoV EREEFEBL TS, &51Z, SiOXx AWG & Si VOA TLADEREITY, AWG (2L R/ EE% 04 Si
VOA TOF )V LR I B EA EH L T\5. RIZ SIO, AWG & Ge PD 7L ADHERESTVY, 352Gbit/s
(16 ch. X 22Gbit/s) D KB WDM L3 — R EFEBIL, -22 dB LL FOF v R/ nAN—22Reg8L, 512 10Gbit/s NRZ
15750 40 km BiEFBRICRE Lo L3R < TW5.

%5 6 T2 [ InP-based active device | (INP 7277 47 7 /A A) T, KR InP- SiO, B #H: A Hiffi & 2L /ERIL 7= Si0, | InP
ML — L, InP MRS, SSC Mk, 3L SiOX B HKA LI L= T SAADRIERERIZ OV TR TS, InP
L — PRI SiO B KN HO T 7 AN OB HUIZEEN T 5LL012, BEER 0.8 mA, 771/ A
4% 2.2dB, 80°CETHOH—E—NIIRE, 25.8Ghit/s DEHELTHENEIRE DT /SARFFEIZ OV TR TND.

%5 7 & [Conclusions and future prospects ] (ffiam &I F A BE) TlX, AR CTHONIARARIEL, MRBEE IR~ T
WD,

PLEZEEEF DI, RauSCIRESF PIC 7Ty 74— AORBE R AR T D277 T b7 4 — LEAREL, O HET
FHEM ML T, TOHFAMERLIZHOTHA.

%« FRSCEE BRI, FI3L 2000 72 & 9532 300 354 1 M9 ORI 57, b L<ITITEL 800 5% 1 FRE L T 723wy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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The thesis is titled “Integrated Photonic Devices on SiOx Back—FEnd Photonics Platform” and consists
of 7 chapters

In chapter 1, I overview recent progress in optical telecommunication technologies and argue that the
photonic integrated circuit (PIC) is important for the continuous evolution of telecommunications
networks. Moreover, I discuss features of the existing PIC platforms, suggesting the necessity of a new
PIC platform, and mention the objectives of this study

In chapter 2, “SiOx back—end photonics platform” , I discuss ways to solve the issues for existing
Si PICs concerning integrated active and passive devices. For that, introducing a membrane III-V active
device and a low-relative-refractive—index—difference (low-A) SiOx waveguide that combine conventional
Si PIC technology, I propose the SiOx back—end photonics platform.

In chapter 3, “SiOx waveguide” , I introduce the SiOx waveguide and describe how it is integrated
with Si and InP wire waveguide with the spot—size converter (SSC). In addition, efficient coupling with
a standard single-mode fiber is discussed, and a low—polarization—dependence SiOx AWG is presented.

In chapter 4, “Si— and Ge-based dynamic devices” , I describe the integration of Si— and Ge-based
dynamic devices with the SiOx waveguide. Low—polarization—dependence and high—speed devices are
demonstrated.

In chapter 5, “Monolithically integrated devices” , I cover the integration of the SiOx AWG with a
Si-variable-optical-attenuator (VOA) array and the Ge photodiode (PD) array. Monolithic integration of
the Si, Ge, and SiOx functional devices are successfully demonstrated

In chapter 6, “InP-based active device” , I describe the integration of InP-based membrane laser with
the InP wire waveguide and the SiOx waveguide.

In chapter 7, “Conclusions and future prospects” , I summarize this study and provide future prospects

In this thesis, I propose a novel PIC platform which solves issues with the existing PIC platforms,
describe the development of fundamental technologies, and show feasibility of its concept.
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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