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KawsCix, TEFELE L —F o€ — Nl & R AT ESECBET 2098 LEEL, 7ENOHER ST
5.

w1 E () T, fEROFEIEEEGHRIER OCT S0 ~DER, B LOBEOmE L —F
(VCSEL)DBUR k=, & — AHIEEAT & R EHIE BT o mEdt LA R L, AFFROH L B
ZIRARTWN D,

% 2 3= (EEITREY T IRERTHCG)Z W - R L —Y Rt — R T, m¥Etr—
PO EEKESEE LT, KKERIEDOARAITK L TRE LET 2V 7 HERPHEFHCG)E AV,
KRN DO E— FOGIEAZELZFI L —oDF — ROLZBRICFHIHRS TS Z LI L AHE—F—F
IBERELTND. TPTHRIMENZ Ty RETELT 7 22U 2(@-S)ISIQ & L7ZEERED HCG
VCSELIZEBW THEKRFEDIRV HCG 35T L, 1 IRE— N & 2E— NIz T AR5, 15um
HBZ OB O Z RO VCSEL THHE —T— REIENGEOLND Z L 2R L TCWD. R IE~
A7 a~yrEBEN L —F(MEMS VCSEL)~D LA %2 B L, & CHEKRFMEO RN
AlgesGaAs/Air ® HCG # %7t L, 60nm® i FHiik € 20umll OB —F— R ORENE LTV S.

HBIE HCC~A 7 u~T VIt L —F oW RIREEEKF{L) CTlX, HCG MEMS VCSELD~ A
saw U KEE AN BNLTEELETH LT, BRIBERKF (T Y=~ ) B ERT D L&
BRLTWS. HCGHEEA FF B3 BT 15nmdD AlosGaAsZ il 5 Z & T 50um>dD R FFH 57 /3 A A
TP —= R onsZ & ERrLTND.

FAREIF )AL TV NI YT TT7 0 —% W= HCGHEZFE L L — Y O/ERLL 314l TIX, F 2= -
3 ETE L2 HCG VCSELDOBUE L i 1T > T\ 5. HCGIZFT /A v F VL NI VT 5T 1 —
ZRAWTERL, Wm#lss - REFEREICLVEFEY I/ TE 52 2R L TW5. a-Six HCG
E L THWEEER E HCG VCSELTIE, S5umaOBR{LBl 0D T /A A CTH—F— NEENE S,
HCG O ERAFMIC L 2 — FHIBOAAMZ R L TWA. £72, & LICHERFMEZ R L7Z HCG
ZHAV, 10umOFE{EE O£ T N A A TH—F— FEMERE L, fAEERFHEOR S OEWIC L DT
— RHIEEDE N AR L TWA.

S SR E NA BN T~ A 7 a~ v & LIERLL 72 HCG MEMS VCSEL T 5Suma iR {kBE O
BT NRAATHHE—FT— FEIMEZHER L TS, £HEE LRI L TRIERED T LV— 7 R
LBNTEY, TH—</HLOREENEONTZZ 2RI TND.

FBEE [vA7u~v VEREL—VFOREAL v T 7OEmElb] TIX, ~A 27 v~y ObKHE)
DOBEDOY X 7 HMHIT 5 Z L THREUNBROEEICORFT 2T T0D. BEEREORDOZD,
~Af a1 RTET ML, HREICEY 2 ATy PEETI XU 72 WEILAAL vF o7
HWEA~A 7~ ORIERBEE foloxt U, 126FREE TEHEILTE LI LA2RLTND. 6T
YESLL 7= MEMS VCSELIZE W T, fo=200kHZD T /3A AT 25USTAA v F L 7 T&x 5 Z L& E
BINZRLTWDS., Fd—R_R—=FI7A4 7LV AL v TF U T2 S LI DREE CEMTE 5 2
L EIBTND.

%6 E REAEEIEE L —V OMEEER L] TiX, MEMS VCSEL®D v — AR5 HEREDEFRE - &
Ik xE B E LT, BraggK#iAn—7 4 MEEE L MEMS VCSELO FHEMBELREL, T
INA AVERL L G A2 1T > T\ 5. VCSEL E Au—F 4 NEFREOT AV L—va i A F U EACK
ATV, Braggi 84 8k LB BIRDNA TV v R T —L LT A R &2ERLL, L—VEkT
V—YPRIBEZELZ IR LI 2R TWE., £~ A7 u~ I U E2EFERMC XY ERE 5
Lt TRE—T A NEREA~OEOREEGENENT D EE2RL TN,

B7E KGR T, AFETELNIZREEZRIEL TN,

DL EZS4 22K, VCSEL @€ — Rl - JEHIEE2 B s LT, AEKFMEZRD HCG (2




X AREE— N, BoA 'L 7RSS V- HCG MEMS VCSELD L #E( f7{k, MEMS VCSEL
DOEEEEUELZEIET S L4, B - E— A AF v VHEREZ RO R 0 — T A B IKRERE
MEMS VCSELDOEBR DO A[fEMZ R L2 b D TH H.

8% - GwSCEBIE, FI3C 2000 52 & 3630300 554 LB O T 54, b L IEEC800 54 LR L T EEuny,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
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This thesis is titled “Study on control of the mated wavelength tunability of vertical cavity surdeemitting lasers”.
In section 1, | explained the demands for lightrees in short range WDM communication or OCT, amalgd the purpose
of this study.

In section 2, | introduced angular dependent HCGujapress higher order mode of VCSELSs, and | shqvesdibility of a
single mode VCSEL with an aperture larger than 20iq calculation.

In section 3, in order to realize temperature adrftee tunable lasers, | introduced thermal birhocantilever to an HCG
MEMS VCSEL. | analyzed thickness of a strain colager for athermal operation in calculation.

In section 4, | showed fabrication of HCG and HCGSELs. Reflectivity of the HCG fabricated by usingnoimprint
lithography is in good agreement with calculatiénfabricated HCG VCSEL showed single mode operattmmks to
angular dependence of the HCG even the oxide apaduarge. In addition, a fabricated HCG MEMS \ELSwith strain
control layer on the beam shows thermal blue sinfbjbiting a possibility in athermal operations.

In section 5, | showed demonstration of ringingefreavelength switching of a MEMS VCSEL. By applyiogtimized
two-step voltage, ringing is completely removed] #me switching time is reduced to 2.5 ps. Morepvdemonstrated 1.
times faster switching by using overdrive.

In section 6, | showed the proposal and fabricatbm MEMS VCSEL integrated slowlight waveguide iimeacanner. |
obtained lasing operation in the VCSEL region, @rsthows change in coupled light intensity at slight waveguide.

In the section 7, | made a conclusion of the thesis

As a summary, | aimed to control the mode and vemgth of a VCSEL, | demonstrated single mode ofmeraby
implementation of HCG, athermalization by usingrthal bimorph cantilever, high speed switching ahiromachinery,
and feasibility of a MEMS VCSEL integrated slowligieam scanner.
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