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Abstract. ZnO thin films were prepared on the smooth nucleation surfaces of freestanding CVD thick diamond
films by metal organic chemical vapor deposition (MOCVD) with two-step growth method. The growth and
electrical properties of the ZnO films are characterized experimentally. The ZnO film deposited at a substrate
temperature of 600 “C exhibited a clean surface with c-preferred orientation and had a mobility of
3.79 em®*/(V - s).
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LORE ] 8, . ARSRIEEE ETIR N 8% Zn0 WA 4 K R 5t 823

A, SRIGAREEERREE, BEHARF PR BRI FE, H A 11000 m/s, HitES
Wi B LA ZnO W, fﬂ%ﬁﬁTu%A:‘Fﬁﬂﬂﬁiﬁ B & ZnO-& NI A BT RB R,
M TI A5 8 g 431 ) 2 T 75 2 BB -

XTI . R RE S F RN AR, HALBRABE R, SR EE R ERIIZ Zn0 #18
HREEWE. B, B Zn0 MERSAHEHERM. PFRRY, U Zn0-SRIA-Si G ARKRR
TR SRR AR T AR R TR, KPS RIA ¥4 AT CVD ikl & 193E A$F 10 ~ 100 pm
MERIAEE. %38 RSN A ERRCES LR VKIS, REREEN A RAE IR, Bt
% RGN 7S R T B DR D AR Y R D R B i A -

A HEREILEYRITR RS (MOCVD) FE A ¥ &N A LA N B2 Zn0 HE, 3
AR T BB (SEM) | LT A BB (AFM) | X 2475 (XRD) {URE /R B R XA fhis T
.

1 £ W@

BT F B 2 A BR AR B R G B R S B TR AL 2 S U AR (HC-PCVD) #il &% 1 R B
0.5 ~0.8 mmi) A IF&RIAEE ™, BAEFHAER(20 p/h) . KELFRE (80 mm) LA K &
SH£(15 W/ (K - em) ). B TFiZE WA EBRA KA B 3505 K& £ NG B B A s, stAKm
PHEM G B, BIA SCEBRBOETE M B EE T Zn0 MRREE, FEAK T YL I L KX
B, U FASHANEFETERE. RERTAHMU TR 4 RA BB % #1760
WA, LA RUTER ZnO BRI RE & FRENER, KKAPE, Wi, ZEMEEFKEE
Y S min, DIKERREME, 7E{ER 160 Cx&NIAEKA V(H,80,) : V(H,P0,) =3:1 KWIBA K
& 15 min, FHFAXBEFKPETH, 2ARKTEEARMNE.

A ORI P A B8 F R 1458 MOCVD R4 & ZnO HAE. KWK —Z B8 (DEZn) . —E /R
(99.999 99% ) F14EK.(99.999 9% ).

F5(99.999.999% ) 1 AAFRBAGE T ~ Z B HER (BMEERARF -25 C). HES Zn0 HE
R, RN EE SR 61 Pa, A IRE H400 CHRXGTEERKR—EZHE, BHEHN3 min, EXME
SPEAIHH 24 000 mL/min. XFEARE R A0S MRS KA THEK —f4EKT). TREGDT.
ARAM—EHLZANF RS 510 6 000 mL/min, HEEHEES 514 600,650,700 T. TAEEAN
73 Pa, SHRUETHZE X200 W, A KABFE] % 30 min.

K F H 2 JEOL A A A =AY JSM-6360LV &E#Eﬁ%%ﬂﬂiﬁéﬂﬂé{x%/ﬂm CSPM-300 BJFF /1 8
MBS Zn0 MRERTEIEAR. KA H A SRS D/Max-2400 B X FHEATSHL (Cu Koy 85, Bl
X =0.154 056 nm) FFo ML A ASHE. FIFIE/R I EL R GeBFoE MM Y i S HERE.
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2.1 RIRBEX ZnO HERRH IR KR 00

AEEAIRET ZnO #ER SEM RETESNME 1 Fin. BE 1 AT, S A RE 600 CHY, #
JER A B SIE) SR HBOFE; HREAEE N 700 TH, SRAKRTER, REEBTAFE. X
W TREIRET R, 7 MOCVD [ ZE B, DEZn 5 0, U ZEHRIZL, B Zn0 kL, A S HRE,
EMAER R TRED), DI AEIRIE 600 °C B AT LA B4k & P 5 B A0 MRS, 243 AR 600 C i,
Zn0 HERERE T BHERAF E 2 PR, B2 A0, EXRETRESEIS, EERTE,
ZRRE S EBMFAT, R Zo0 AIRERE M A K. SEM Fl AFM 53R %2H, 43 RN 600 CHY,
EAFERNARE LR 200 BEEAER K RE VR E, R REERE (SAW) S AHRKBH
IR Fog s B2 ST
2.2 MARBEEX ZnO HIE LRI

AEERBET Zn0 HE(002) A —{/5 8 X FHEMEmE 3 fin. mE3 AR, EERER
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Fig.2 AFM morphology of ZnO film deposited at Fig.3 Normalized XRD spectra of ZnO (002) plane at
substrate temperature of 600 °C substrate temperature

a. 600 C; b. 650 C; ¢. 700 C.

REFAE, Zn0 HEH (002) fi7 S ZHT MR A, HAFETEZEHIE K. Zn0 B (002) fT5HiE K
i B B MR 1A o6, 0 S AR b 5 TR R RUBE A 1)

RETIBURE T ZnO WL (002) ATHTIHERIERL | KIS | o B HE ™! | SRR A
APFIFRL ikl TR, EEEARERE, c MSEKEESEM, SBRSTTFRE, B AER S E
RETHHN. e Kt iR, AR ME, FHRE M SEIRAERK, P AREmaRA™ . mWEREH
REME, HBRE -EAZAFIANNTRERERETSFE SN E SR RGNS BRREE.
B o Bl AR BB R A & 138 & S BLR R B K.

Table 1 XRD analyses of ZnO films at substrate temperature

Temperature/ C 20/(°) - FWHM/(°) Grain size/nm d/nm Cy/nm Stress/GPa
600 34.37 0.2552 34.06 0.260 9 0.5217 -0.31
650 34.33 0.3357 25.89 0.2612 0.5225 -0.35
700 34.24 0.3573 24.32 0.2619 0.5237 -1.21

2.3 RABE ZnO HAEEF AR

FIHE /RN BRGNS N B2 Zn0 MR B SR, HERITFE2. HBEM 600 CHEZ
700 CHY, ZnO R n RSP, SERRARKEIN. TiRIBZH Zo0 W, n 8IS E M AL 2F T
B MBS S, XAMREE O 23, Zn MABRFF R B H S4B prac™.

Table 2 Electrical properties of as-deposited N-doped ZnO films deposited at substrate temperature

ggbstrate temperature/ °C Resistivity/ () + cm) Mobility/(em® - V™'« s7')  Carrier concentration/cm
- 600 0.198 3.79 5.52x10"

650 0.274 2.86 7.95x10"

700 0.118 0.42 1.25 x10”

FIH NO MBS B0, Kb NAERZ R, ABERZORE, O fE MR E, Mg RH 73§
FE. ZnO R n BUGEYE, RUIAMER O AL RMEAMEERTK O 55 T N 7E ZnO + p BHBIREIK
R, BBERT Zn0 WX n RS A K TR, BN (R | MISIRSTETS) R WER 2R
FENE. ERRMEREABMEA, TEEMAREHFE . Minami™ BI5 T Zn0 B Fh e
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BSH 8, % BFSRAERE LTI N B2 Zn0 HBM A K R etk . 825

FEEMLH. Fit, YEAREM 600 CTHREE 700 CH, ML, ARG TRIL, FERALE
MARFE RS TR, 5 XRD 48R —3

b, AXFMAEBEE VLAY SMTRRLE(MOCVD) 7E A R &R G JEREE EUIB N B84% Zn0 #
B, R X SHEATSH(XRD) X, F#E FRME(SEM) | JRT 71 B8 (AFM) BRI B R LI
SRUEATRIN. SEM Fl AFM Z55REHT, MR M 600 CTHHFEF] 700 TH, ZnO HRBHRE R EFK,
7E 600 RIS 3] ZnO WM REHFE. X HAMHIERY, HiEFEM 600 CTHHH 700 CH, ZnO
MR RATREET TR ERUNERY, BEREM 600 CTHHEE 700 €, Zn0 HREH n RITH
P, EFHERET TR LEARER 600 CTH, TR Zn0 R HERI S ; BUa—2, 4 c #ii
A EBHER3.79 em®™/(V - s). % ZnO-BRSNIARBEKEHAI AT &6 RHRSRNE
R B A YERE, T LSRG I B AR N T RE R T MR T HLAR A XL
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