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The invention discloses a treating method to produce various patterns on the surface by using gases with
ability to etch group III nitride semiconductor in certain conditions. The selective etching makes some
specific patterns on group III nitride semiconductor surface, and different forms of the patterns can be

controlled by the etching conditions.
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The invention discloses a treating method to
produce various patterns on the surface by using
gases with ability to etch group III nitride
semiconductor in certain conditions. The
selective etching makes some specific patterns on
group III nitride semiconductor surface, and
different forms of the patterns can be controlled
by -the etching conditions.
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N-polarity @@ AA TRE  MZDERRE H 4

8



1407506

Z o MR RTHBETE FTAELSEGEZ -

w#® 2E Brrrnthakmrrmeiz Bt 0 mF
S ESKE TFHUAR D FHARTFELE
BRAGEE I BBESGHR -

F3B FABFNELBATHONRELREAS
] THplE4TETARBLUE  RFHXETERARM
& (SEM) rrta 9B >  SABFRAAE -

% 2 Fwp:

UA#2BILE R4E & EMOCYD) AT & &k &9 &
b4k 3k (template) KA & 1tdy £ 48 & & (HVPE) %
HPRTAR - TREZHHHK 1150CZE 1050°7C »
BAaEH1100CE4#FH £ 1100CE - AZALWREE
e RE B (reactor) ¥ » BARBRESR 3.9
FraREAd (slm) 98 R  BAh4hIF A4 750 F
(torr) Z 650 3 F > 8144 700 £ F > FRIFH 4
D m48 % 15 o4 > B4EH 10 448 - HEFR R
BEEHERALEETER > LERILELATDE 4L o
MM E 1 BB A8z REARBERRT
eug 1 FHRBBGERTER -

268 % TENESBEATHNRAELRENAZR
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HRtGEROTELA LR 1 BOMR  EA2 0
REREZEOHEKRTERE 1 THRHAE 2T EHMS
BREARE R IBAMTREAEAR I TRAMGHFT
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%> NI RERE  BLIRFEHBETEERD -
LA Bkt BIEiEM (nonpolar) @38 A4
B HFEeHRA—LEETHINREBRAGRA » &5
Mg 1 E% £ 2F%6 AREIETHRHSGF
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2118 £ 12B8F% 13BATH XL
HE 4 TRBAGHFTRITRAGNA  AFHAXET
BEpi 4% (SEM) Frrit e iAE r HABEFRRE -

% 5 F 5.

FU A 4A B IE2 A4 & &K (MOCVD) A A& & 84
R k&) Rib4 i (GaN template) B A &1L &
HAESHPE)X#HTEAHAR - TBRBEEIHHK
1100°C 2 1000°C » &4 # 1050°C 3 44 £ 1050°C 4% -
WAt Rt A & (HVPE) % # 89 R & 3 (reactor)
o RBAEHRBEANLIESEZESA (sln) KRR
o1 1.0 o424 (sln) WEAR BAO4LHALH
150 £ F (torr) £ 50465 - &4 4 100 &£ F - 85 R
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B &7 5% -

AL RRGR TR 44
#% > JE#& M (nonpolar) & Pl 45 % 13 3!5’%7%%
BERTHSATHRIUGERR LR % A
EHNARRERBK -
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HrTRATEAEBRE  RFHXEFEME (SEM) A
BHmOMAE > HABRRAE -

I8 BANTRAAELAE S THREGHFTRAAR
TR R B ESE S BRENHER 2200C &9 55 8 R 8 Ao
LB A E 1:3) BrEN 20 2444 0 UI#F
WXEFHME (SEM) s e BE - a2 —4#
J& 351 % B (Etch Pit Density, EPD)##f » T A Kk &
Eo# BEEF £ (dislocation) B T4k % M &R A
VA (V-shape) #93u/F - & % 18 BT U EHE R R AH
NREZ MR AEKE > ma VAR Wik T&
ROBZAREZFERAMHALY A EAEZHNE
AR AR %] RAEK &R -

HmmAT LR I TR EEOTHRAHLMAT
By THRAREFREHT > AATREEZ ERE
MK MEEEIN YKt TRLEERMEL R
&AM R
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T SEAAARATEHIGETF SEBEEAZIRZEA
ARG &% EA A0S IOBA AR -
WwH 20 BAFc AAERBRE R GEH
T AL RENETF 5B ERARKEZREEZ
MTEABRAGR  BEE AR 0BT HR -
W 21 BA~ FEGRASGSE S TUAHEIRE
ARABEEILHERN Sl UAZRGE BHE
UBEBESHE REBUSEZBEETHELZ AL F W
52 Brmme MR -
AERAZFIFTRBFEZLESTHRSLF BRTHEA
SAFASZ AR TITHEAEEAR  HloEA R
A (F)~ &A (Cla)~BR (Br2)~Fomt & () ¥
WEEAE > A#EAALA HF) -~ &4t & (HCL) ~
B & (HBr) ~Ffomtib 8 (HDE Rt a A8 AEA
bR Pl Z RALMBCLOFRAHE > TUHd
TR ABAELE R HFHROGH IR -
HMAFATEARANEETEANARNSZD R
Eoflo—HRFEFGRARERAZEEET &8 7
it £ £ 48 9 # & (Chemical vapor deposition,
CVD) » A # 42 B2 A48 E &K% (Metal-organic
Chemical Vapor Deposition, MOCVD)#= &1t 4 f.48 &
&4 7 (Hydride Vapour Phase Epitaxy, HVPE) % # £
KM TmeERasEEd mAHFIRELRET
RERAMRLBILLABERERE b EEZH k>
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NEFBAR #Hibw (SiC) ArKZ 2w (Si) £k
YRR ERE#EK (template) r HHF &R & AE L KX
(free-standing) it F E B AR LR E 4 F X
ez R ¥ FHBBRHM (bulk)F A RKE 8. Rt
MYrERELE -
AFATHE-—BREFTERAAR (A R) R
At FrEs ETERARLDFEERZEABEL
Bty Rt FEBEH  mATEZIHBETUAR—
BROESHRE  ABLBLZEABELKSE XEA
It EBELREE  UTUEBARETETE &
W R E2HE  EITUBRBERERA -
ABAZRLYWFESRELE L E2TUARE
AEFEHR -EFAM4OMBL  MAEAGHAR
Az Rt F S He Bt AR A3 EHRTHK
BT TRERILHFERELZHEARNS R BN -
mAERAGFAGGBIGHET BatiBtret
TEOMEHEZ  MAKILEREE  EF RIS
FERLBARVARTHBLN P RBEBIHELR - B
sbd A 4 T B4k - % B ke ik XA bz 54T A
BITAL iR BEeE LA RERE
el QI HBERBRBEOHSE . A BRKE
BEAAFTERENR - AARARSHEFELTRRASE
ALEAR S S LehMsh > MBLBRETUNEEL R
MELEAEIFHSE " HloBROGEBEE

14



1407506

(threading-dislocation density)fo & Vv &4 B H &
Meo-HNREDFEBRARGERE  —RAREKR
It FEREBARTEAR (HEFT T~ LYK
LAY AREBARAETHICETA BRI FESRE
BREEEARLESELR - RKERAGHEZ TR IS
FERPARONBEFTRG  MELEBRTEOK
R oo RB A F KT i B K 4b 48 $8 B4 (4] 40 ELOG)
e eI R  AmMBRLDFSRAFMHRE S
HAE B -

AFERAGL—HREALHFIERESREVLRORES
B BB RBENBEEBRAGERT REALHEE
BESARLBABROBI AL SBBTOHN
ThEACHFEREELRBDELEF IO IR -

U bt EAASAZIBRATHESA ML > LA
UREAFAHZTHFEMNGEE  LECRBEBELREHA
R TIHE M TAARIEFRAEREH  HEES
ATHZFFEHNERA

[BXERA]
FIBFAT~RABABEAE | T %1%
fAER -

FOBEZE2BATHAERAZIR LS R EHN
E LB o

FIBATHERAERAE | TEplETHIR
UHFHAETTHEEMBBORAE -
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S ABMTHERAERAL | Trap BT Z K
UHFHAETFREUERmBHEA/AREB -

EOBATHERERAE | TR ETERE
UHE#HATFhRMGEmIaEOMAE -

R O0BATHAEREAL 2B ETEHLRE
UFHAEFREEUEAMIEFESOHRAE -

FTBATHAERTRAL 2T EITEL %
AR AEFRAMEMEHBEAHAE -

OB T HRAEREAR 2T R EITHEIEZ
AIFRAETFREMEMBEARMAE -

FOBAMTHERASTAE IETRF EBITEHEIER
UHFEHMATFRaRMUEmMBBEEGORAE -

FIOBATHASAKEAR 4 T2 K6
MR~ EE -

2 11 BAArhEASERAE 4 Tibl #7482
%o UFHAETFRBEABHBAOWRAER -

% 12 BFAT~HhEASEAE 4 Thbl TR
%o EFHEUEAIFBHM/RLE -

% 13 BTt hEAERAE 4 THp ETHRR
% A FHKXEFEREUEAIABHIRMAE -

4B THBERAERAE O THRABSIRY
B~ EH

% 15 BAchAEAERAR 5 F G| E T L
%o AFRAETFHRMUEMABAOBAE -
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%o UBRATTFREUEMABEHOAAE -

21T BAATHERERAE 5 F bl &7
%o UFRATTFEUEmMABEYORAE -

2 1BBATHEALAE D TRAI4LE A
UL S & ekt UAFHATFHEHMUAGEHLR
4B -

219 BATHARRGRESGEH  LBITHRE
SRz BERAAERESEGZMELNER -

%20 BAATHRARGRESGE  LBTHE
Sz BERAKESZREZMELANOTR -

% 21 BATHUARRSHRSGNH  AEBITHE
LEs o BEABESBEA&Z  KREUSEZRE

TER R mA A H IR -

[E2AHHRRNA]
&
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RFEEIEZHEA 201347 FJ,{ZLEI

t - FHFEHNEE
1. " #ELHFERELEHNROBREFE 206
A
E—HBEBE—HBERNAERF N —UF
BERCZABEREMAEARARAILERE LBA—H
T AN LB —HIHME RZIALERLAGE
 -HEMS HAFPEHBLRELLHHEKIINTCE
1000°C » 4B AHTH046F 26504 F - %45 T &1
WRABEZABMAEAS DEsE&REAHRRLL 9
Bra2RAMaR SRR ARG AR B
EHAR RILRAR URBILHABTAESR
U T A ZE1004 -
2. — AW FERELENRBREFTE 2V A
A
A-—HEBREN—BEBRAGEREF N —-UF
BEBILLRABEREAHUAORILERE LEN—F
eZ A8 KLB-HFERM REIICEEXRBE
A—-#ERK ETZBELRELLHAHKIIBICE
1050°C * H R H AT503F 265048 F » &% 45 T £
HARZARAREASIE;EREAMNAR AHKE
B ARGERA BEFXAH RELRAR RA
B ABFAEL ZHLHFHAHOTEEIONSE -
3. — RAtYFIEBELENRBRESNEZ ESE
A
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BEBLLARME LA ARG AILER LBEAN 1
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A-—HEHKE EPHHERELSAHAHEKIINNTCE
1000°C » %4 2B A 44503 F 235048 F > %45 K 6%
NEABRZARAREABLIE s EREHASIAALD
BHrBEREAHER ZHEABNARAILR &
EFHAE BILAEAR UARAHLHABIAHAEL
B EHH AL ERELIINE -

5, —#ALHIERELEHEABRET K ESE

A

A—BEBERN—HBEIRIGBEFT H—UHF
BMABILLAME LM AMAILER LBAN -4
FANAR BB HETHM AEILILERLAGAE
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