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The Influence of Growth Temperature on the
Microstructures of InN Epitaxial Films
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R RAF AT RIS R & dh ik fALSR (GaN) Z b IE LR K R 1L48 (InN) Z b K - BB FEXT T
BRI R L AT e AR & 450 °C ~ 500 °C #2550 °C BFPT4F 2 InN %& &b S e Ba s 4% - & 450 °C
THRK&Z InN #8E> kakk BEREFE BT LN ELERE - InN Za A 500 °C £ 4FLA R
Py kit LEBRE B FERS > RERLAGAHRSFE - REkBRAESL 550 °C FTFZ InN
SR OB AE LTI k@ TEAA 500 °C X InN Zd B ERGF £ o ALY 0 InN &
R E R merE RS E S 1/6 2203) ok Em Ak £ o e RFEGESL b= 1/3(1120) ¢4 %
HE e

InN epitaxial films were grown on GaN templates by plasma assisted chemical beam epitaxy method. The
growth temperatures of InN films were set as 450 °C, 500 °C, and 550 °C. The microstructures of InN films were
characterized by using transmission electron microscopy (TEM). Based on the results of TEM observations, the
formation of InN film with the growth temperature of 450 °C consists of slightly tilted grains. The growth rate
of InN film deposited at 500 °C is the fastest among three samples. The surface morphology of InN film is also
relatively flatter under 500 °C. However, InN film grown at 500 °C contains the highest defect density. With the
growth temperature of 550 °C, voids appear in InN film. In InN films, the predominant planar defects are basal
stacking faults (BSFs) with the displacement vectors of 1/6 (2203). In addition to BSFs, dislocations with Burgers

vectors of 1/3 (1120) are the major line defects.
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WrFEEa R - Al EALI (InN - BEBR{E S ~0.7
N7 B SR (wurtzite) FERERY =R EALY eV) » BIL#% (GaN - GERR(ETy ~3.4 eV) HELn

MR EE EEERA YR o R H A R (AIN » BEBA{E ]y ~6.2 eV) » =FEM ERRZEREGIY
(epitaxial film) JFF & & M€ FECBICH: - WIFEY EE AT {ESBALIMERI BRI - FEE O LED
—HfE (light emitting diode, LED) » LAH HHIBSE [ DL GaN hy ERYSEER CAHE A - ARG
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&2 N E R LRI E o AR PARLE K LED
FEGuI = » HETE BRI ARFr i A BOE S R R
PISENE (zinc-blende) FEFEHUIHILER (GaAs) BiHE{L
SRR (AlinGaP) RYHBARA KL -

ITEEACRy T B S ALk B =Tl BT
AT E BT AR HEL GaN [FIFRy wurtzite
fEfERY InN £ 55 H0E - InN B GaN &% FE T
Fic HH 32 0 Bk S ALOE BN ESERY TR - ARiT kR
InN % it W HIE — R PR ER - Ha Y InN A 2R IR
FEFRE AR - KAUFE 500 °C—600 °C » FIHL InN Ak
RIREHEELE 500 °C £4 « l— R EHRAEHEE
BALERFAVFEE (metal organic chemical vapor
deposition, MOCVD) EX= InN # i 8 L it {5 F 11
HTBEY 73 B Ry = FH EE A (trimethylindium, TMIn)
HI1Z 54 (ammonia, NH;) * ZR[MAE 500 °C /£4AHY
IR T - HiTSEY) I B RCRA S R - TOH
NH; 5 * 500 °C FHYZEERGEELL TMIn K15
B HRNEREMER InN &S E R HE
REE® - HHFFEE DB SR 45 T & (plasma
assisted molecular beam epitaxy, PA-MBE) i/ T8
InN ZaL I - S22 AN ERZ SIS (radio
frequency plasma, RF-plasma) {EBARAYEFRIRE T
Al S AL AT AR BRI T MAE] InN £ i
IR R TGt - — = E A2 MOCVD
B InN ERRIRE T RR AR 2 RTED -

B InN & it AR Y 55— TE PRk 12 B A
o HETLA ¢ 1/ GaN FEHY LED Afrff FHAYEEMR
By ¢ HEEE 1 (sapphire) 2 - Wt @B A
i c HEALSE (ALO; » Mg a =4758 A ¢ =
12.991 A) F:#ig - 2RIM ¢ T InN (R4S HE L a = 3.537
A c=5.703 A) Hi ¢ [ sapphire Bt 2 [ &4
RUCHCRE R ~25% » HD ¢ T GaN (A& H ¥ a =
3.189 A » ¢=5.185 A) Et ¢ [H sapphire Z [T ~16%
FRBAR SN ILE IR KR A SR EE
sapphire £ InN #fEIZ R 2% & AY - HK > i#
R Y it i AN UL i o 7 768 3 I i B R B R
Féa o By 7 f# R InN B sapphire 2 [ SA& A ULEC
HIRETRE » AI{ERER InN ZEauE.Z B » JefE sapphire
R ERR—E GaN & &b liE ol 5 At A BHE Ry ik
/g - 1 InN Bl GaN Z Y S R ILECE R A
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~11%> 9 o FE L —FEER AT DA InN Z i
TERR P BB LA A UL EC R - (HEE AL IR 5
Z iR A R R A R EE DU R 2 ) - DLH
il wurtzite SR LYIESHEIRT S - A ST
< et R =R (dislocation) EIEEAIAE 7 (basal
stacking fault, BSF) °

T et R R 2= PR B EAR R PR - &
e A WA A o B — {18 DA Ry W R B B b 2 R
R EAS N UEEOPAE K » ks N VL & (R B LA
T RSB EO =R - T E £ R R R - (5 LE8h
Fio 7= PR & A ot A ZE SR ED « 28 AR R 2R H
e R YRR - & AL IRTE — B RIS
B E » % B TR R B2 & B A2 [ AR 2
JREAE AL EC R 8 - ad R S PR Bl B
AR - K G REE 5P BN A &
GR35 BN R T & R 2R BRI T
VR Bl 2 PR (6 F 5% (i FUBR A (R ol 22 R ®) = B340
—{ETE i i R E R R ZEHE R BT = B EAR
Mg TR Em - HABHP R T =0k B 5L HAth ik
FEA2 AAE RIS SR o [EIBRIE ST » 7F wurtzite 568
o> B R(KEEER 1, B BSF R E R It
f& BSF HYE g 2837 =0 T #8ER (high resolution
transmission electron microscopy, HR-TEM) /{420
AR 1 AR o InN FEWS ¢ 8l F o SR RS AT
iRy ABABABAB » & H —EFTHIPEIIER K
R P pEE A7 B & 85515 % ABABCBCBC -
M ABC HYE 53 2 IR+ BRI I AR FESE IE RS
FEWE - Iths BSF P BRI B - 200 1 A
7+ BSF Sl 1F 47 bt i B B R @A i ¢ Bl 71
HEBPERRAUAG SR o & 1 - ABC RRHYSTHEE R
e S AEBEA ERISERL ST - DL C @ ks d3 57 » 7IHH
BB HRZE B TSR — SRR S - |
Jiiht& BCBC H¥I R ™77 ABAB HIEM& B A/
— (B AL BRI (2 f2 & - [ BL7E BSF HYRERR (7%
A&y 1/6 (2203) -

TENEIRIHER AR BT R R T+ AR
AN —BRE TR » RIBL AT FE T s LemhfatT
R E— B LEIR S E - AFZER
FIFESEEHEN L EE A 5, (plasma assisted chemical
beam epitaxy, PA-CBE) AR GaN ZffE ki



InN & - $355% % TEM HYEIE B2k T i
[ B R Vi E R TNy 3% 0 I B o 18 B P T
REHRPETT R AU -

— ~InN EE&ERARTGE

KEETER InN &a R R FTE R Z &
MR A RAERIN ¢ 1H sapphire f4E EEER) 5 um
Z c [H GaN #Z55lE - B GaN £Z 528 H MOCVD
4 B8l - FKAEER InN &R R E 2
PA-CBE » #% 2 SEEJTATHHZE 1 x 107 Torr
InN Z S B TR Y = IR AR Ry TMIn « TR E
HlR3B AR 6N FIERR © BRI HAME IR
F5 350 W Z RF-plasma g% fif 2 i BfE T 1L sl R
T o FERER InN 5L EIREE - FAURE = IR ETREY)
ZUREILRy VL = 4 > [PeR8EEJIHERA(E 1.5 x 107
Torr ° InN % gt & 53 BILE 450 °C ~ 500 °C Ed 550
°C THUE @ BRI 30 778 -

=+ InN ZEFIREEWEB ST EE

TR R R R E A InN 7 5 19 s BE A5
B it B R [ ) 2 28 - B FE RS ] TEM (cross-
sectional TEM, XTEM) 94347 = TEM & Fr i 5L fi
DUE#F THHER A - 82H 3M 898 A AR

d(0002)

1. wurtzite F BSF = HRTEM #1& -

JEEAHSYE « G se E R o FIFEE R (ion
milling) #HFELF EEE R TEM B%2 - 4
TEM 7347 InN 755 IENY o &AL IR 2 fhEe 5
LR F BRI f 5 (selected area diffraction,
SAD) [E Z S HTiERAIE -

{Ef A TEM BREERhfE o - Al DUVEEEE v gk
BHEEE (two beam condition) HEFT4HT © 4347 5
HBIREE g'b = 0 BYEUER] (invisibility criterion)
HAIEBRFGHIEREEL TR - fE gb =0 1 » g R{E%E
BT ARG R N ATEE 2SR - b R aLisEh
Wz fifgmE - BN S AR Ai& M & (Burgers
vector, b) » EERFEHIALTE A &R 2 R T2
f - 1F TEM WYBREE T R%ikfa B L EIHA AR A -
FHAZS T f wurtzite F5TEHT =1k B LY & S IR T
B FENEEEAEMEAER b= 1/3 (1120)
b =1/3 (1123) & b = (0001) 2 SEE&F=HE - F5{FHEEE
FHBESEM R g = 1100 B g =2110 FYIE T > b
=(0001) ZZ=HEAIENHA - EH¥E 7 R
g = 0002 % » b=1/3 (1120) F)Z=HFHIE 2 EFHE -
SRITE g = 1100 AUREEHEREE T - UGS A& s b
=+1/3 [1120] FIZEBEFRF S gb =0 » HIFZETEZH
FeA s - E g'b = 0 BF - BRGZ BELHTENS
BER  NILIE g =2110 8 g = 0002 /RS
N EBEEI AR EEmgREER b =1/3
<11§3>(1o, )

AR &Ry 1/6 (2203) 1) BSF fis @ H
A& ] R 53 & 0 435 1/2 (0001) B2 1/3
(1100) » (753 1/3 (1100) (FE2E 1 /K FEETE
FrigrEIE - SEfEMEAY) BSF 7£ g = 0002 A5
B TEEATR - WS THSE 1/2 (0001) A
SERHIE L LRSS LS E— (& BSF HY RN {8 b &G
RIZRL - AR g = 1100 ARSI ERZES -
BSF Hilg 2 AR 1/3 (1100) FY53 & F i 5 #
b SETEE L RRE R SEAT wurtzite SRR ¢ EIRYZK
SRR B -

I~ InN 2B RS

EARENRE THREMSZ InN & & 8
T i B L P S R P B 1T Ry (R E LB i — R
XTEM HIERZLEL Mt 1T 2 B E T G o
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Zone axes 1120}~ and GaN

2.(a) sk E 2% 450 °C = InN # % BF-XTEM
1% 0 (b) A8 (a) F InN/GaN R &2 SAD
W0 Edhd [1120] 6 °

1.450 °C fiRZ InN

2(a) BARAE GaN EZ InN . 2 B
Hf XTEM (bright field XTEM, BF-XTEM) §#{% > 5%
InN R R E R 450 °C - 8248 InN HERE
AR - SRR ST 60 nm © [& 2(b)
T AHEFERE] 2(a) B InN/GaN FUEIFTA#% <2 SAD
¥ - M EZEE 2(b) 2 SAD [EF % © SAD EIF
& (zone axes) £y [1120];n6an * FHEE 2(a) AT
HIEE ARy [1120],,y © 1R SAD fEE AT L
RAE ¢ A GaN L2 InN EE[E R 2N E ¢ ¥4
RAYRIRE - H c | InN 8 ¢ [{] GaN Z iV SE#E
BZBAGRES [1120] 5,0/ [1120]g,n B2 (1100),, // (1100)
Gan ° RTIAEIE 2(b) H ] FE3H— L1 AR ST UEFTHE
AR 752 B B+ 35 LR A B B B 2R 0% B - PR Y
PR - ARSI R I ELEEREEE InN (19 (0002) f4TH]
HIMEIE S 22 i R R — i - A - 3% InN
H R BEARFAE— 2L 5 (7 f"*% (mis-orientation) HY
U INGRT -
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3. REBE L 450 °C = InN M 8 EF &
B4t S g = 1100 % (a) BE-XTEM #51% 81
(b) WBDF-XTEM %1% -

3(a) B2 (b) 73 AR AL BB T B R 1
g = 1100 N> BE-XTEM 248l g-3g 75
FHRIEMREF XTEM (weak beam dark field XTEM,
WBDF-XTEM) #{% - & 3(a) 1 H GETEATE T
InN & ¢ FAKEEREEE ILER B RIER 1/6
(2203) #J BSFs ° [ 7 BSFs 4h » [E 3(a) " EHERE
FRETEPTE 2 BRARES LA R 2 TE - [ 4(a) B (b) 57
B e BB TR AT R s g = 0002 T AT
BF-XTEM %81 g-3g WBDF-XTEM 5% - [&
s 1% G T B Bl ] 3 AH[R] - FERE 3 FR AR 2 B
R-PEHAAE 4 - iRIZIEAMER] - LLRlE 3 EdfE
4 (FVHEE » 128 3 B R 2 PR IRE R %
EEMMEAER b=1/3(1120) Z#=HE -

HIMERE 3(a) FRIEH—ERFARE S - BE
BTUEFTIE C EEUN B ERY AR o AR
BB B R AEEALE o Dl—{E 78 20 B 5L 5 i
HEME - WG L2 ERS S —5  HE
Fefy 7= BEEAR R R InN HE 2 — L Ba /A E
AR R A TR  HE S EA N A ER
FAY et iz S DA [ PR 332 1) — {85 8 Y B 75 1 TR B (e



4. B E S 450 °C = InN 1% > L% E T %
B4t S g = 0002 % (a) BE-XTEM #5144 41
(b) WBDF-XTEM #4 -

- DRI RS SRz PRI RS R A LR R 2 3R
S RCE 3(a) HRTEEISIE - ARIRME 2 BdE 3 5
SRR » 450 °C FplRZ InN R ah il E B
{TRAEIESESE -

2. 500 °C Fi&K 2 InN

£E 500 °C F4:EHA GaN E2Z InN . AR
#F BF-XTEM 2R ANE 5(a) A o AHEHHER InN B
GaN FUHREATS< SAD EF - alE 5(b) s
HEHRS [1120],n6an © B 5(c) R RRFE 5(a) 3t
FriEtE 30 BERATTFEENE [0110]n e < SAD
¥ o fHEFY 450 °C B2 InN » 500 °C T
82 InN ZME R PR ERLT - H InN #I#E
T [P H I S 20 B R - eI PR ST R B R B
a1 by 0 IR L EEE AL 830 nm - fRIE
TEFe%.Z SAD [ » InN ZAEIEEEE GaN &
67 [TAO) (8 5 (67 B R IR Ry [1120],,0// [1120]
Gax 2 (1100) 7/ (1100) g ©

P 0002,
. I’ f..l\ -
0002,y @ 1100}, '
" . u‘ ] -hL

_ %
T1000, '

0002 .,
“ GaN .

0002, ¥

InN

Zone axes [0110], . ..q Gan

5.(a) REME A& 500 °C Z InN B BF-XTEM
#1% 0 (b) 48 (a) * InN/GaN R &@ = SAD
B Edhd [1120]cn * (€) & (b) #a4+
HA 30 EEESE [0110],6.n < SAD
7 o

fElE S(a) 0 KR GaN # bl i E 2 &
B &7 BE AT IRV B 22 U2 HE (threading
dislocation, TD) » i52E7HER GaN B A1,0, 1A
Rk FE R EZFEE GaN MM REE"" " > Rk
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A InN B2 GaN HYEE FEAZ L o TE GaN /71
InN 7% it MR Y L RE ER 3 AT R B R TR 8] 6 221
8 o [El 6 ZE[E 8 T W {IE AN 7] Wk Bt B S 1 FH AN [FT Y
HEE T RBEA R - $1E InN 2 LA — I
Fir el T — R Y H B AT HIAE SR -

6(a) B (b) FEERE T HHEA BRI g = 1100
Firff#%.2 BF-XTEM £t g-3g WBDF-XTEM {5 »
7(a) B2 (b) R IEHEE T HEH BRI R g = 0002
Firfff%.< BF-XTEM 5{%Ed g-3g WBDF-XTEM 5%
1% - [ 8(a) B (b) RN A M e 28 5(c) Z
T EUS S T AR S R fy g = 21 10 FTfaiEZ
BF-XTEM {56l g-3g WBDF-XTEM §{% - fH%
A 450 °C R InN i - 1E[E 6 FrHHEE E
500 °C FAT{SEIH InN Z S IEh &5 2 B
i BSFs - ;8 265 E 1) BSFs {2k E 5(b) &

_

6. R EM/E 24 500 °C X InN B - LEETT R
YAt 4 g = 1700 Z (a) BE-XTEM #1252
(b) WBDF-XTEM #1% -
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InN FEHEE g = 0001 J7[AAE (s R SeAR A =
o

ZEiE L E 6 £lE 8 - BEFT MR g = 0002 1Y
7 R EIERRE o ARBIEAMER] » B
FEIEE R AR 1/6 (2203) #Y BSFs (A&
6 i) BAARAS A& b = 1/3 (1120) & Z=HE(AIE 8
Ffi7R) o MAERZ InN &L EiEH A Mg ER b=
1/3 (1123) BZPEEEMBD - AE 6(a) » [& 7(a)
8(a) H InN/GaN FiH 5 G HHERTRE & -
FH TEM Fr 2B RE - e 450 °C Frfgz
InN #fE > 500 °C N T2 InN & 25 5E 5 A il
HIEE LG TR - BalE A RER LSS -

£ 500 °C FATSEIA) InN 7 b b 2 35
Y BSFs A f¢ InN Ei GaN FH N HR-XTEM
BB WE 9 FiR - B 9(a) B InN/GaN

a)

7. BB E % 500 °C = InN #p% - 8 EF %
e 4HEE S g = 0002 % (a) BF-XTEM #5144t
(b) WBDF-XTEM %1% -



b e
- ’ &
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PSR W S WU | S

0.5 um

8. i E % 500 °C = InN % » 2 FF %k
YAttt & g=2110 % (a) BF-XTEM %1% 2
(b) WBDF-XTEM #1% -

SURH) HR-XTEM #2158 » B 9(b) F#ERE 9(a)
1 InN B GaN f9 £(1100) BB EI7 Z A (fast
Fourier transform, FFT) aH5% %5 AT 2 B8 S 7 52
(inverse FFT, IFFT) 5% © [& 9(b) HH E R EALT B
A InN B GaN A9 (1100) &5 1 Fr i R 1 i b
£ H InN ER5HY AL A& A BRERRY I R 52 -
WBEFTEAE o &GRS T EE
FH BSFs 19 1/3 (1100) /KP4 EATER » FHE i
HIEE %] 500 °C TATHEIRY InN & fh R AE
R —BRIAE EJE RO &R BSFs © [MAER 9(b) H
InN B GaN FLHE @ B EAEFTEERENTE R 5
2 FE AR InN Bl GaN & [ 8 ASUCED |~ 2
B 5L T HER A SEBC ZHE -

3. 550 °C k&= Z InN
R ERIRE Ry 550 °C » A GaN Z &l FRTiiiE
Y InN Z iy # % BF-XTEM GBI R A E 10(a) ©

AELLLTOL R L LR
s DN CAERTRLCCCRREEPRSETTL
v||H|I|I|mn.rlllllllilll':”f-'IIIHIIHHHHII

I

|"J|||||||mll|“||ll ||'|;!I_'|!H}IFHII
(1] '|||||'|||||||||||| . |||I
(T100)GaN
9.(a) B 5(a) ¥ InN ¥ GaN R & & ¢ HR-
XTEM #1% > (b) A (a) P InN ¥ GaN &
+(1100) = FFT 3% 8 P77 sk 89 IFFT #54% ©

Al

Bl 450 °C THT%Z InN #EAHLL > 550 °C 2 InN
T E R FEE 2R HESEERE T - #
ISR FERIAE 470 nm - HHIHA 450 °C €2 500 °C
TAERSEIR InN HE > 550 °C 2 InN & LS
EHE[G GaN Z2fulE RS A B InN 22 LA &
BT Z R %727, (void) BITEAE - [ 10(b) 5
FH¥ER 10(a) § InN/GaN Fiif~ SAD [ - H
SAD [P BHEE R InN Bl GaN HUFEETEE - If 4
H MRS - R > 550 °C FHTSZ ¢ 1 InN K
RSt BER A i s - HELJERE ¢ [ GaN #LEA
BHRERIE B R - HRE R s R R R R
[1 1200 // [1 120] oy 52 (1100);,5 7/ (1100) gy ©

e 10(a) FATEH » KB GaN &Gk 122
H g ERFE R R ZHE - BURIR GaN EJ7RY InN
i A LA R PG o AT R AN 11 B fE 12 PR
o [@ 11 BRfE 12 R EAEEIE T DN E S
ARG R R 2 AG 5 - 18 11(a) B2 (b) f®EFE
TSR g = 1100 FrfA#% .2 BF-XTEM £
g-3g WBDF-XTEM 5% - 1R T g R F 5y
g = 0002 Fi#f% BF-XTEM 481 g-3g WBDF-
XTEM G HIANE 12 AR o Pl (E AN [E #E
FES R T IAREATS 2 521% » 550 °C 2 InN %
m e M 2 B2 SRR A R LS &Ry 1/6 (2203)
i) BSFs * {HE &~ BSF ZEEHAE 500 °C 2
InN # 54 # .2 BSFs B/ EIEH % - HE 10(a)
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GaN
sapphire

(b) ' | ‘0002(,-”; |

0002,,,Y

JT1006,x

L

Zone axes [1120] 5,5 ana Gan

10.(a) Mk #E 2% 550 °C = InN # B BF-
XTEM %1% * (b) 4B (a) ¥ InN/GaN R} &
Z SAD B » E#hd [1120],nGca ©

M1 InN FBESTEENY g = 0001 5 A4 (A SR s R 14
GRS - ME g = 0002 (& - ] B F L
FEAEMEIEER b= 1/3 (1123) AJZHE - a5
ZPEF EEPFIE InN/GaN FAE T

4. InN Z&ERERSIEREZXREEH

7B 450 °C—550 °C FEFATE.Z InN 57
i€ XTEM 7347 2G5 1% » 15 S s Bl 77 AR 2]
JES DU RS o 7F InN 2 58 IR b 3 B i s B
RERfE R IR - P E G R A RER 1/6
(2203) #J BSFs » 201 3 » [E 6 Hl[E 11 Ards - &
KA Fs Rk - Hig A LT E 2 A AER b =
1/3 {1120y 2 7%=HE - 40E 8 TR &% - 10
B EREREEEMBAER b= 1/3(1123) #Y
ZHE - aniE 7 EE 12 R e
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FHIE 9 #J HR-XTEM ELfEE BSFs 1E InN Z iy
HE R R WA ER A R E IR - FIBLAE InN & dh
HifEH BSFs 2R AL R ERE o [T AKERY BSFs
D OMESERZOIER - EiAER— = A
- Wi{E BSFs AlgeEAERIAZ EERMT ¢

1/6 [2203] + 1/6 [0223] <> 1/3 [1210] (1)
1/6 [2203] + 1/6 [0223] <> 1/3 [1213] ()

A (1) FrRERR AR A EHRR
Wi{lE BSFs & &5 — (B A% A8k b = 1/3 (1120)
HyZEfk - H—AE R AR 6 ElE 8 HhIREEE
2 > HPRTERZETFEHAR g = 0002 AY%E
ARG T - A (2) R AMERRRR D HHY
Hg - FHEUE 6 Z£lE 8 hRETGIERMNA » [
Bt rrERE 11 Bl 12 B R - M RERATE R
EPFEREth & -

e W 7 A2 ' R O SR T A RE AR 2
B o —RIMNE - & & IRAE R R R 5 A
RER ARG SRAEST - CHIFE BSFs A ER 1/6
(2203) #J BSF EERIEER - £ A (FRHRER

GaN 400 nm

11. KB E & 550 °C % InN Mt > L4EEF
kYA 5 g =1100 % (a) BF-XTEM #1%
#2 (b) WBDF-XTEM %1% °



GaN 400 nm_

12. REMBAZ S 550 °C = InN # HEEF
R EEHEE S g = 0002 % (a) BF-XTEM %1%
#1 (b) WBDF-XTEM #1% °

e E AR A R EE R 22 HE - ZHFRYRE BB AT
A& A/ NSE TR IEEE (Eoc|bl?) - #F wurtzite fi5
N =HESERE AR EE b = 1/3 (1120) #Y
KN /N o [l BSFs 122 AAE A 1% 2% T4 & 5
R REE BRI ZPREST - TAAEE b = 1/3
(1123) A/ NMAEE K - BEREGEE - ik
HEHED THS - AR (1) #HA 2) BARE
HEAMA Y - B BSFs FYRR{E i Bh 5t 250
ZBE - R — 1 52 52 22 B R skt v] DL o3 i Ry W 1
BSFs - {ELLIRIE 6 HilE 8 (FrlEH - [E 8 H1hts
F&E b = 1/3 (1120) ZZ=HERET L= - - % E
6 1 BSFs » 58 Lu7PEEE BSFs B LR B2 8
A > EAERE R AT (1) AR A E TR TR -

5 RESHR InN EEEIRAENEE
B

7 XTEM HY#{%2 > 7£ 450 °C ~ 500 °C £
550 °C =HERE TREMHEZ InN S #E 2
FMFEREE e E - = InN 2 S EIHEEA
HEGEFP R - EEEEEREE SR G

[ * 450 °C FE¢RZ InN 7 & RS 5 > 500
°C THEMSZEERE - # InN 5 @ k&EWN
TEL W& T R KIPEAE 450 °C—550 °C » 1F 450 °C T
TMIn ZFRIREIRAR - RIILEE 4B R R i (8 A
F o FiNE 450 °C MRS &K - FAIE R
RERNE » BHMEMHER P EE LA
/N BN R i S LR MRS - B2 R
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