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COMPARATIVE ANALYSIS OF CHARACTERISTICS
OF GaN AND GaN: Mg FILMS GROWN BY MOCVD
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(1. School of Technical Physics, Xidian University, Xian 710071, China;
2. Research Inst. Of Microelectronics, Xidian University, Xian 710071, China)

Abstract: Mg-doped and undoped GaN epilayers were grown by metalorganic chemical vapor deposition on $iC substrates.
The samples are both under tensile stress, while compared with undoped GaN, Mg doping would introduce much more de-
fects and aggravate disorder so that the quality of film became worse. On the other hand , for the radius of Mg atom is larger
than that of Ga, the compressive stress was introduced and tepsion in film decreased when Mg substituting Ga. Finally, we

show as to the GaN :Mg epilayer, the quality of film would also influence the A, (LO) mode besides free carriers.
Key words: GaN: Mg; heteroepitaxy; XRD; SEM; Raman scattering

51

mi

RS 3 (R R, GaN FIH B T
e RACHI PR 3 £ R 6 L FRDRH U A 3]
REN. 5812 (AR TAeAE L, TR Sk bRt
BAFHREN EFHRK A EELD TR
BAGMEER WRNAZERN SRR TS
PR, ATLATE R B3 K R m R E R T T
fE. B, FATRE B/ LF F MOCVD JFEER
A A K R B ) GaN R 3k SiC
HA 5 GaN HEIT # s BRI R R
RS R S T B, DR R ) & s Th R T o
BOLEHIO R . A SCE S X ST AT 4 (XRD) |

WrRg B HE 2003 - 09 - 26, 48 (6] B #§:2004 - 03 - 11
EeWB  BA TR H H (973) B R HATH E (41308060106 )

i T 2 I (SEM ) R 8 B LI 7E SiC 4
i L 2 Y GaN MR SEATHT ST B fERB R
GaN F0l GaN: Mg W o E, 85K 8% [ 10550 0 1) & A=
ERAWHBEHL FRAONNDREZ T, HE Mg
RIBZLTIE E, A B R E K77 [0 555, ik Mg
BARZTERE i 5 L SE S 1R B R0 65 R TR P
TCFFACRREE , Bl WA AR 25 Bl i B
X F GaN: Mg HFfui = , B T 8 T LS, IR &
IR L2 A, (LO) B> R

1 xR

ASCHET A GaN £ 6 R R F MOCVD R4EAER)
— F SiC TR Si m_E A, Horb 6H-SiC 43K &

Received date:; 2003 - 09 - 26, revised date: 2004 - 03 - 11

TEEBA 3B, 2 (1976-) WLRTIA, 70 % i TR YR T2 500 TR B BT GaN BHRLF JAME A8 A0 A0 BF 4.



202 25 5 % Kk 3% #® 23 %

J B (0001 )RR F (11 =20) 3° - 4°, 4 K LURT X
KA TMER AR EH SRR E EHl&d
fEH Ll NHy \TMGa ,CP, Mg 43 1E 0 N 7 . Ga R H0
Mg I8, Hi & 43 318 8. 93mmol/min, 6. Spmol/min
#1 0. 18 wmol/min , JZ ) %8 JE 58 7 150Torr , H, FI N, Y
TRFNAUBME 4. GaN #14E AR ) A4 KR G 4
HEAR BT SETE (950°C ) AR K 44 60nm 119 AIN 48
W2 R G HHE R 1040°CHMEAE K GaN B, A K
SERUG T 680°C i N, FRET H #iRIR K 20 208, 50
FEmEEA R 1. 3um.
SRR S REMAT R Ar 3t
i, BUR Iy 488nm, R T 200mW , R AL fS
FFRESREAS, B HOE, 24 SPEX1403 1Y
FAN, BT LR S 5 I A R iR
EFET #AT, AT 100-1500em ™, 14 K5
BE lom ™ SERR e Al el F B IR US4 STE-
REOSCAN 200; X Jefif 5t ) & B A< 4 7= i, B85 Ky
Rigaku Rotaflex, i 4 X JI4E 4 0. 15406 nm.

2 XRERSHH

HT R R R EH B SERE, & SRR
AT T X SRS E (B 1 R ) AE R
ITAR4E GaN(0002) F1 GaN: Mg (0002 ) fi7 5 W fr) 1 BE
T3 i GaN 1 GaN: Mg £ 590001 ] 51 d =0.
519nm, X S5 5 A HHE L5 RANER) GaN ¥
BUEAR%E , B AT R H % # GaN FI GaN: Mg T
B R7 A R G, S tlalat, AT RS AT T
XRDRC fi, BAf f5 i R M X B 8 R A4 48
XM X REET - RAF(RSERIK), MEE
BT E e — N REE I Bragg A1, T X 51 4%
L5 HC RS 8 0T 45 B — FRU oL 8 60 B IR IR SF AT 4R
WL ERRER AR, BRI KEE s ks
FALE T Mosaic B 2 (tilt) 1 B A i 2% 528 173 5|
AR A% 2 BT A6 G J Y ST K. R B 25O BOR
GaN #1 GaN: Mg 1) FWHM 4 % % 10arcmin,
14aremin( ¥ 2) , (At GaN: Mg IR i B A R T 5.

TERRERRHT Mg BRAERSDSIRE LN
SREGAIDLGE, FBORE AR TR, T — LR A
i B AR SNE ik (SN 3 R ), BB
GaN B(/E GaN: Mg FH#H — /N MG, 53X 2 e
TR R R 7 AR SRR 6E (b = [0001] ) Fi
TR (b =1/3 <11 =20 >) IR EATAH B4
KPR 1/3 <11 -23 > R AR, 18 {3 4 B

250 000] GaN

200 000+ GaN[0002]] | SiC[0002]

SiC[0004]

1 GaN[0004]
50 000
0 e

D o AR R AT AR AR N AP Pl o A R Am Mo )
20222426 28303234 36 38 60 6264 66687072 7476 78 80
20(degree)

INTENSITY
g 2

250 000+ GaN:Mg

200 000+ GaN[0002]{ | SIC[0004]

150 000
GaN[0004] SiClo004]

INTENSITY
]
8
=]

50 0001

UMMM, U LI N DL S LI LA L
0222426 28303234 36 38 60 6264 66687072 7476 78 80
20(degree)

B2

B L REdhi X GHRATTHE %
Fig.1 XRD curves for samples
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Fig.2 XRD rocking curve of samples
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