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Fabrication of GaN Topological Photonic Crystal Membranes in Visible Wavelength
Region by Combination Process of HEATE and Wet Etching
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HEE BHEREIR DT R — L WD RIS EE T 4+ b=y 7k i (PhC) T /A A05F H & CHY., PhC
VERLE A LR T /S R AN EAL TUNVD Si =2 GaAs, InP ZA B W T AR AMEIR CAR IR L
TW5, —J5, ARSEHE T, N3O L T A AT EHT5 GaN RO hi#E I M BHER TH
DM, I RAIC L DT I R— v A XDk MU 2, AR GBI T.25 R #E & 5 DN BV W5 1348
TR, B2 I XATHDEEIC 31D GaN Rk hErE PhC OB A BIEL . 4B E T /N i T oKk
FIHRIE PR T T 7 (HEATE) IE[1] D BAR 21D TE 7o, A E Tk, HEATE 3512857 /7N L H
& AlINN BEYERE OBGEIRY = by T J R B[22 & b7 Lk AV B = A 2s s
BT 5 BAFRIGHRLENT-FICHEED C6 it FRR R AL PhC A7 L v OVERUZ R L 7= THE T 5,

EBR 1 Fig. 1 ([ HL7-8:A 56 InGaN-6QW 7 = DREER AR T, 7= FEIZES 15nm O Si0, &
L A ER T A Ty F 7T Si0, v AV TR LT, RIZ HEATE 1k OKFEET v E=T 1RG5
t1C 200 43 875°CTHEN) T n-GaN £TH =Ty F 7/ LT PhC #1EAVERIL 7=, HEATE 7£Tld AllnN &
Ty F o 7SnT | /R VIERIZ AllnN B3 H L7z, IRICEWEEE (Smol/L, 110°C) V= hxzyF 7
% 2 W[ T>C AllnN EZRINFREL, PhC 32 IR FFES NI AL T U AR IE R AAERIL 72, AT
HE ORI, HEMRE T —7 LICA T Lo BTG L CTBIZE LT, £2, =il PL JI7E (405nm, CW)
0T N LRI OISR Z AR L7,

FERLEZEL Fig2 I[TMERLIZAL T LU RINREY )L PhC DFKfHi(a). Wik gh(b)B L OVEH () SEM 4%
RY, RHIZ—EE 110nm O BRI O Z A2 a2H T 58S 193nm DAV T VBN ERS-ZEn
eI~ BT AlInN B2 5222 ES, S N MMt GaN mEABRNLTEY, = AZEFLITE RIS
AR AZPDUAEINL TESER I D HIZ R I TOBE TR HD 0, B ET ARSI WD
ZENFERES NI, Fig3 ITAERIL - E D SRIE PL AV ML AR, FOLER ORI L, IEME
R D& 72 & OIS IEDBLEN N & S B I2HRH5H 9, PhC SEIRO I IR EE 13 AN Lo 46
FEIRIC KT T LR 7=, 2D 0, HEATE JELBGEEEY = by F o 7 E ST AR FIEN,
AT RS DB T 43 PhC AL 7 L OFERUCE U= 4B E T N LA Ch A2 L0 RSN T-,
F2: T E=T U HEATE JEEEMEIEY = by T L 7 h G b T 7N Tika AW T = A1E
FIR—IV TSN DA 7 L Y InGaN/GaN-6QW PhC Z/ERLL . Jo7 = D DI IR EE 2157,
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Fig. 2. (a) SEM image of InGaN/GaN
topological PhC membrane fabricated by

Fig 1.Cross—se({t101?al combination process of NH3; added HEATE Fig 3. Room temperature PL
structure of epitaxial and hot nitric acid wet etching. Bird's-eye spectra of the topological PhC
wafer ) used  for images of (b) cross-section and (c) backside of membrane (red-trace) and as-
processing. the membrane. grown planer wafer (black-trace).
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