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Abstract GaN:C films are grown on sapphire by metal—-organic chemical vapor deposition (MOCVD) with different
carrier gas and different CCL source flux. To get a high resistance (or semi—insulating) GaN, the electrical properties
of GaN films influenced by CCl, flux and carrier gas are investigated. The results show that the CCl, flux and carrier
gas influence the growth of high resistance GaN greatly. The sample A2 gets the highest sheet resistance
(2.8 x 10" Q/sq) with the CCl, flux of 0.016 umol/min and N, used as the carrier gas. The atomic force microscope
(AFM) test show that the samples have a flat surface morphology, the roughness is around 0.3 nm. Meanwhile, it
also show that the doping C has little influence on the surface morphology. The low temperature photoluminescence
(LTPL) test show that the yellow luminescence is related with edge dislocation.
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Fig.1 Sheet resistance of the samples in the Fig.2 Electron concentration curve of the sample
Hall test A1.A2 A3 and A4
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Fig.3 Surface morphologies of sample A1,A2.A3 and A4

Bl 4(a) AE i AT A2 A3 () LTPL G 1, 37 B 24 340~680 nm , M ] LU H AH X 171 341 0 Of 15
OB AR TS , JL T B 8 B, 000 T 50 P AR ) T S A o TR 4(a) T AR PR ARE D AL A2 VA3 Y LTPL U0 1%
(Chy B BRI 1) R B 5 ORI B4, I B 1 o (0 B2 sk ] 0039 Rl 2k 380~680 nm), M Hf AT LA BH
A AR RO B C I8 C I GaN FE fh P A B0 S . H TN O 860 0 R UR = 2 W Rl T BB : 1)
e A RE R R it 32 BTER Y, W0 Sic, \ONRT Ceu 2) S A4 BEH IR 22 2 BTRR I 5 2) T RE S T —2e b Rb AR B () — 2

0406002-3



L G-
BRBE A0 Ve, 2037 2 — B0 Bl A A0 45 5 18 ™ TR 4b) M ARESE AL A2 A3 AU DB 5 6 EE TR 0 0 B Y L
(B, 6T i 6 5 B T — K5 1T DA H B A 48 4% IR CCLE & B N Luo/ L EGAEL B TE . UL 4 0] LU H GaN 1
HOLE R CT5 Y O 0 2 BEMh ALY T /1 fB 357N, 1T DAHE T 86 6058 2 Fi NL7E GaN 5] Ay 21 78 43
FERIIS A . 254 B R I 25 SR A T RE i A2 IV A3 1 L /v (B b FH T BE SRt T 24 S5 FE 2845 vh 5 A T 2% 3 fig
S, PR B T RS BR AT 2 ) RN #5132 ERE G (& S EOR G RE SO A A 8 D BT LA L/l L
E 2R 2 T R

@) 3 310000

3, 8000 wh, Al )
sl 0.065} .
-
= 1000} 90050 50700 0.060}
=2 —A7 2 5000, ' : o
g g 3 0055 .
g =
£ 1000} = 0.050}
=1 B
] 0.045}
2000¢ .
1000¢ 0.040L— . .
Al A2 A3
300 400 500 600 700 Sample

Bl 4 (a) B dh AL A2 FII A3 YRR PL IR 3% 5 (b) AR CCL R T AURE S AT A2 FIL A3 1 15 6 06 5 #8606 B4 o B LU i £k o
(M2 325 nm HeCd BOEBARTE 77 KR T 9E47#Y)
Fig.4 (a) LTPL spectra of sample A1 ,A2 and A3; (b) Lye/Iv. curve of sample A1.A2 A3 with different CCls source flux.

(The measurement is operated at 77 K with the 325 nm line of a HeCd laser)
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