(/1

Pleg Tk iR+t

CHINA MACHINE PRESS




o SRSEENREE - U
15

WAL B b

BRE XX B BAH ¥

o

ML T % M R H

66666666



AP R T HREAEIE R B T RN RR, AHEE
St MSM %54 ZnO P 453070 52 S0 iy M 28 . 7T LB 55 A B MgZnO 425h
JEHL M EE . n - Zn0/p - NiO SRS, BRI E T MgZnO (4% . Bk
BEF ZnO {EBEE M %S 00 % . PSR E T p & ZnO B HIHI& . Sn
7% Zn0 YKL FI Sn, Mn IEBZEHT T WA MR

AT BNFEH R Zo0 O ADRIIIGE . FFR . AR TEE
UBAEE L AR | BRI IES %,

BHEERKE (CIP) HiE

PRSI/ BRE, B, RAME. —Jte: IR
iR, 2013.11
ISBN 978-7-111-44694-1

1.O% - I.O%# -@%F--@F - I ORMALHFLEHE
IV. ®TN204

o B R A E 1 CIP BT (2013) 45264368 5

PURR T H iAt (b diE A RERA 22 5 WRB(4 A% 100037)

KRR : FHE FitmE: £ &

R Bk FAERX: K E

HEiEit: BERT FALERH: B B

L5 S ER A PR 7] ERI

2014 461 A4 1R - 45 1 WEPRI

184mm x260mm - 7 5K - 152 T

0 001—2 300 Jiit

FRYES5E . ISBN 978-7-111-44694-1

Efr: 28.00 JT

FAS, AT, R, B, sAaRTHRAR

B TE RS 4% AR 55

# AR % b 0. (010)88361066 # #F K. http://www. cmpedu. com
& B — . (010)68326294 HLITEM: hitp://www. cmpbook. com
g & — . (010)88379649 HLILEH: hitp://weibo. com/cmpl952
BEWBMLE . (010)88379203 HEFTFH IR A BN



MR AR B TR BRI AN AR KBRS . SRS
JTTHE N, AR A - SO R T U T 2 1) [ B A v . WO A R 24 4
ZAE RS AR U B AT BRI S, WOEH T2, L SEWE. MRRRE. (5 BRREU
B THRARFER O RK R BAWEER . BAT, AR EERERFKHBAKRHANT
HREHTANBEMBOIR, REBEARBIEES. BEK “973” f1 “863” itk
HHPERAFTFRE . EHER, EAMRLEIARAE. B GRPR=AJ7 T
B DB R AR PR RIS REAT R R R R I 35 . IFAPR IR R ST 7%
BRE, B A B R AAL G APRL R I N FIRF SURE R 251 -

FEREhEMEH RIS, FEORKN RS T3 CRENER. ERESEET
TBCHNP I CHR R, AR P USRS I EROR QU AR R . A TN TR
HUPEMIT T R IRHEBAR N B LA R — N2 T, KIEHRHE L. X8
HEMBEARIE LD ERTIRRRE T GRS AR —F. ABKHR, AA
1T AR AR BB U RAR Pt TIRUF IO B AF A/ B B AL B S G g
YL, APEA=YE. M= R ARG M REET T REHIE,
i EABKFFERE T2 NEERBCR . HEABKHANMUPUSRTRK, MREAEAA
FRPRE SR N 2 Tk SEk b ;

ABNAEER, MRS, BRaY, BRARMBAKEYE. WA, %P0 H BT M
FEAULBEIEARHRIBE, A7 RN AR KBERR AN RS, TREA S
SRR R R b R B — 3 I HEBDE AT -

KHEHETRY MEEE TR¥BREK

e

S



_ 6__

MRLRARBIAEA AR R TERE, RITARIEBRARR BRSSO ORES, BK
B EFRHCA KT INEEARE . SRR RIAHLL, BFEDCRIhRER g Z N
THEELFHIENIL, REFEAR R EREME 2 —. R T REEREBRANT X
BRADIG I BATH RO I REM RGBT . SULBED TR EHEROE 24 T A
IR, ERKZS. RS BRER, FREAR ST RAT MM TR,

SR CEM LRGN ERA S, RARRADGHENRE, A 5HME
VLRI, Bhoh, ERATH. JURMIERSFMRTERE. B2, RAIMRIERR ZHEK
FULHEA R RO 21 AN AT SR BRI RSO . A&
E IR RN R R IIRERE , FAEEA R R P R R SR ANTFI, AT LA AR
MR SRR DA R R R RIS T35S B . BB R
R R SR RE SR THIR R 7E - 440t it ST ) [ a7, HESH 3R - S AAG BRI Mk (9
J&, W EH —AREPTRE. ARG BN AR AL MRS K .

APREHERFEL. PEELMBANE L2 ERBE AR L Ao e min .
APMEENRIN =R, WEDPHIN=GE, —ER—4E =I5 AR TR AR
FEEH BRI R . AP AU IR R SRR B R R R A RGN
KAPEHOTE B 5 3R AT T IR AT . 535h, APHOR T REARR T RSN
FIRBSCCEAE RS 30, A B TR TARRSEE RO e .

EABHEH, MRS, FEERET KEHUITTK S SR KB i S AR
W, FEARPBHEELRES, 2% TENIIMNFLEERNZFRNRR. APERETKFETK
SEFPRIRIE S TR RKR. . ERE. HEE. X758 BEF. R
REME, B R REE. FEY. BEG. BEE. X, AEEZRFE R 4
J1thBh, e IR .

A RN EAEROC I BRI BT IR R,  BIEMRES| K, (et R EAAE
HUAPPELE InRIE . IRARIARE -

BT FERAPHRABB L, M2 AR EA SR T AR R 525 M
Bt, FPMERRRAZZ AR, Bl KA. fRIE.

£ K
201348 H20 H
FKEHTKE

e [V -



_ @_

FE
S
$—iw  ZnO Fer bRt
F1E MSMEH ZnO BIFBBVEEIDIEEBIRIUER - rrvvorvversoserssisossssnssssesssssnsassssssssssasssssssssasses 2
1.1 "MSM Bl TAE [ R bt el R RS . )
1.1.1  MSM HERE T AEEIHR coveeerererermsnineisiststininteisacitsttestansssnstenstetessnssnssarasssnssssessansssnsensassnensas 2
1.1.2  MSM HEBZHI R ceovererenereenennee et 5
1.2 ZnO AP R M S I THE B oo B N R R R S B B, N L i ) 7
1.3 ZnO FEHERRIEI G TLFRAIE ++reverevsesesessssssusesencssasusucssssussssassssascasussscasssssnsassssassssssssansasssasessssssssasssass 8
14  ZnO P45 BERIEEHN G BRI BRI AR G ZFRAIE vvvvsesessssssssssssssssssmsssssssssssssssssasssssssssssasasssanas 10
1.5 HLIZXT ZnO B RFHE TR SETM G LRI BEME BE I BLI - +-reoveoreeserssesmsscssssssssssssssssesssssasasasssnes 13
T v M NS - G s ey e SRS SEER R, 16
¥2E AIE5AME MQZNO LD FE BRI BE +rvvvvvvvsssemrsmsesmsssssssssssssssss s 19
2.1 MgZnO SN EERTUBEIITEGTHER evrversssrrsesssessssssssesmsssssssssssssssssssssssssasssiessssssssass 19
22 AT HLE MgZnO MG LRI R (I B G R wvrereereeserresssrsssssssssssssssssssssssesssss e 24
22.1 A WE BB MZnO FEBII B GEERRAE --overeeevereeessessssssssssssssssssmsssssssssssesessssss 24
222 HEFEER MgoaoZngsoO AT WL E EAME LRI SEEPERET oo 25
223 3R MgoaoZngeoO B WL E E I BRI B AIRFHERIF T -oovvvveeemeeeeeesesessssssssnsssanns 28
23 KFHE MgZnO S HLERIUES (I B G RAE oo neerssmsesssssesssssessmsssssnssssssss s 31
231 KPBHE BB MgZnO SRR HI R G EERIZRIE e 31
2:3:9 e MgZnO BRI EL R B PERIFGT eeeveeeeememmmeneseessessss e 33
24 MgZnO i k7 B T A I 35
24.1 MgZnO RN H A 28 [ A Y M) A PERIF ST oeveeeeeeeresesmsssssnsassssss s 35
242 MgZnO AN I 2% (R0 N AR I T coevevereeeemsmemeess s 38
%%;%jcﬁ ............................................................................................................................................. 40
H3E  N-ZNOIP-NIO SFRIRLE +ovvvvverrerrssssssssssssss s 44
3.1 ZnO LED [RIFGTHERE «ovveererrereemessesesee s 44
3.2 n-ZnO/p-NiO % JTUGE REHT D -+oveevreeeereeeersn s 46
I IR = 1T - oSSR PR — 46



| R SEL SR mmr

3.2.2 n-ZnO/p-NiO F M HARIE BB E T EEFITEEL - ooevveneineeseneiesesisiisisesssennes 46

3.3 n-ZnO/p-NiO il bt e L e B S B SR I T 50
FETENTGR -ooveevenessoasoncoscssiseninasasnsbonnssssns s MEMRIE L ek sexsnhsasteassecossibassstnsuschiisdslusnsssshonsinansasansssenss sonsssvassses 52

SR ZnO FBEHFS AR

BAE EEEMT MGZNO BB B IR - rorrrrerrssssssstssssnssstsssss st 56
4.1 MgZnO w%mﬁﬁg‘{fm;{ﬁ ......................................................................................................... 56

42 MgO A1 ZnO E%‘ﬁ%ﬂi?%?ﬁﬂ] ...................................................................................... 58

43 EETF MgZnO FRISEI B8 BLFRIE ++vvevsversrneasususessstssasusistsnnsnsusustsasasssnsasasnasssnsssnsusnssassassasnosssssases 60
R =730 0= - F ST P 3V 17 L — 60

W T I 7 0= 0 b S IE-5Y 1 7 L ——————— 61

4.4 mg&ﬁ@%l‘ﬂ@*ﬂm%%ﬂgﬁ& ..................................................................................... 64
PR s osonssmssrcnscnintnds et Bebedh gt ot oy A B e P Ao g o o 66

% 5 ﬁ ZnO Eﬂﬂpﬂ%%*ﬂ%&% @,‘f‘;t'ﬁﬁ .......................................................................................... 67
5.1 AL R RN R ORI ke R St i Ll i L 67
511 BUIPEZEE SRR IR TRBBIAR «orsscsosssossioidssnsatasiatsroscdsasasisincsansscnissssassanssise badbisssssnsdsnsdrosss 67

512 BUKPETER BB IBIIIR 1oveerssssesssssssisssssssansssersessssssssatsansssisssissnssstssssssssossasssansasssss 69

5.1.3  DRHIN R AU PRI --e-sivssasisusstuisasisussatnssassnsossedsisssnsssssabssssssssasusssssssoblbhaasassredsissss 69

5.2 - ZnO- B IRPREETEITAY B IRITRIEE S50 55500 coecabsnsbo 36ty oragichossih et (e ot e g esss e 70

5.3 . Zn0 BRI T 2K composiivosssiasmens ottt S dhcclsnsmossagiaios s coagigassmiatorsot e 7

5.4 70O BUIBE I B FL R ovesnvsesesesssssomsnssssssssssumssanssssssssnssssssssssssnmsssnsssssssssnsasesssssssssssssessss 7

5.5 Zo0 MR BB B e et oo sty gpaays somson s T s 74

5.6 ZNO A BIEEAIEHLIERE svseesesesosssssssmmsmasssasasssssssssssessisssmessssssssssssssssssasssmsssassssssssssssssss 74
| L O SO T O - 76
$6E ZETFZNO/Y p BB ZLFFRAIE ++evveveeereesssssresstss sttt 77
6.1-p T Z0O FRIRFFZTIIR ovevereressererensesnsssesstse st 1)

LS B 78

63 Sb ?}%%B‘] ZnO 4544 #}%—‘\"Iﬁﬁﬁﬁiﬁﬁqﬁﬁ ................................................................. 79

6.4 ZnO/Sb S AKITHL Y JEPEBERIFGT worrrreeeressmsssnsnsssssssssssssssmsmssssssssssissssssssssssssssmsssssssssssssssssssssses 84
5534 SR +v+s--+o++++4s3008388 8882388184481 04885844544 87

B0 ZnO HORHRFURE

H7E SNIBZE ZNO GRS e 90
71 SniBZY ZnO QUK LERIBHEMETFFEIE IR - emmsssssssssssssssssssssssssssnssssssssssss s, 90

72 Sn 5% ZnO GUAAL A GERIIFHE ovverevesesssssssssmmmmmsinssense s 91

e V]~



72.1 SndBZR ZnO GHRAFEIILG ooveerenserciseisostorneonsionssosponcsssnmassssnsasstssanssinspronsaiissssessasissass 91
7.2.2 ZRHFHITEIRFLER cooovoerecscscsesesistsiscsiossusussnusssusnsismssonssesaassassrsnsasnsasasasssassesesssssasanssssns 91
723 SR FHIIEBUIR TG cvoroverssosressussssssnnsncnssseststssasscscsssnsnansassasesassssisssssssssusssassenssssossnsssss 95
7.3  ZnO KGRI IEETE TR Sn IR EE IS, - eeeeerersensessnsessssnnsssssssssessesssssesssenaes 95
7.3.1 A[E] Sn BRI ZnO G I -weveeererereeesiminisiiiisisnsicsssisseceee s 96
7.3.2 ANEBZIRER ZnO QUK I ERARGE R overerererevmeininiiiiiii e 96
733 BZUREENT ZnO QUK TESRFNGE RGBT RUIT -oevevererenmsmsnsnsninnieninsinsiisssetscscstenensiesenns 97
7.4 BEN ZnO G 2B TR BUMoverrecrsersesssssrstsstnsuscussnsensunssssnsissusssscssessmssassasaassssssassasss 99
7.4.1  F Raman YERE [ ELII --verererererernrersiesetese s 99
742 FHEBRIE (PL) FEE[EIRLM ovrerereeneernraennteseeee e 100
FETE TR +oveveveeeeneesese e e 102

» N1le



ZnO HOEHLEpL R

2k KFFERE ARG TRHABEGFE ., B LHLEE
FolR B EA LM EL, — AR B ASAMNKEZAFRHE, RIZE
7. BREZEAFHIRE BN L, AMIEZIALAL GaN £ Me) ks
Fep MR ZnO AF FARR GG, EHRIER, EsrEfEfk
Bk % 7 @ AR GaN AR K 6948 5, 3bsk, ZnO A ¥ SR A
B AIRIF Y HAS T AL FAE T, 3 GaN A F -FRA 464 4] &8 1K
B, TAXKKRY SBFEP = ARG, F9F, ZnO FBEAMA TR
F5.MBEE, SHREAELE, HEFTERE, AABENERHA
PrAE, K H R ZnO K64 G A 5] &R AR AR LA 5 BA A R, A ZnO
Eokwgmatatey m A ER T RE AR, Zn0 Kk b B RAMHOT R,
o4 R A& B — R FFRBA B GEISERETF SRS A
BHGE R,

S

D



W 1EE MSM 458 ZnO 1§45 IERIRIP 6 Hu b 2%

1.1 MSM BIRTEREBSHI&

1.1.1 MSM B T{EREE

TR ERN S, TR Z G, LR AMTHRA pn 45, pin 45, HAEH 2L
FaK, A BACEBOR MR, BRI N SRR, REBUEE . B
PR, 1971 4, S. M. Sze KRR TN (MSM S5k siifE4) CF, &7 —FhF
RIOE— S BRI HE RS R AR (B MSM) 45H4138F. 1985 4, f[E
PR SO R e R T BRI G54 XA B H AR O AR (MSM-PD), HiE T
GO A PR RE . XA SRR LT T LR B SR AR ARARE R “H 5T B
HMiFRHL, BIENSREHMESAIE 1-1 for. 4N EERmEREN, —4#AL
ERE, H—NB2RIAME, RIERERED. EXMEHT, RSt RR
TR LRGBS PO BERAER], R TR R R BERER, $55
XTSRRI 2 A CAEBGA T CE, HACREMB . Nz & s R 8 A X
R SR, TR T 2R S RGO, BRIt R RER e T R0 28 FA i S
kb, MSM Z5RIIF SN HERIIES AT 22 % p BUMPEL, “PSSH . T ARSI 5 T8
Bt T TR S, IRAE A3 T MMz,

V=0V V=10V

a) b)

I I
o
O

I 1L

=l
1§ )
[ R

rf

B 1-1 —SB[ENEREHMIBRER BH

R A T AR 1 1-2a B AN HL I MSM —4E BRI 4544
B, B 1-2b sk asrfgs o

B AW R0, ENESERER—F A, WikmEEy L. B 1-2
FiR RSN A Z I KPR . Hob, o A (R Dy A (AR 2)

D e



£1E MSMEH ZnO HHFEREMmiRNE]

TEY <5 R NP 3 A A B T R B R B e TRV s Vi, MBS, X TR
By FHES =Gy Vo =Vioo 6 FRENIMALEE. MOMIBEN AT HE, £
RGO, X XENER RS, 451 REWE, 452 ErmE, HFERIZT/EN 3 W,
W, o BEAESMINH AR, B (i B KSR SERE W, 0K, 17 I i) i B PO SR FEBE W, 0k
o AHRIE R FEROEHTIG N . XK FIA R RE T B 43 B AN B 1-3 a A1 b FiR

Vb2

<

a2 w 0 N

b)

B 1-2  RbnsER MSM J BERHIES B — 4 25 F S H A RE A I

E w,

¢nl

\
B
:

9

a) b)

Bl 1-3  FESRIAF 57 B R AR 4 Y B A B
T HE I AR T RS R Z T SRR

3 % V-1
[q N"] [RAS AR 5 (-1

1-e#

K, Vi+V, =V q AHFHAT; ﬂ=%: Ny AR IRZERBIIREE . XN AN R

oML R E L | FERIX N . BEA RIS, MPRRRR AR, B+, =L
i, HINKDX—HERRAFEAE (Ver Do WL, . W, Fl Ve K

2
W= {1+ Ak (1-2)

2
W, = q;; (% -7)]? (1-3)
Var =Ven —[4Ven (V2 —VZ)]% (1-4)



| FRSLEE Bt

K, Vig BPHTHLE, &4 W, = 0 IRANINHLE  3XI 7 RIAE S B4 SN 1-4 a F1 b Fs.

£ Xo K34 0, WA 7oA G5, Al AE R, XA RDMIER. 24
R AREERG NI, {3 0F HAR— X=L AbMIREHE R P4, Ik 0. SEABMEN SRR, 1
Hugdam E—AN 5, BAGARA. XEHNAEERR “EHEE (Ve)”, Hiigs
A K g B 1-5 a f1 b iR

E

a) b)
1-5 % “FHHEE (Va) TREBHMEFE
?ESF'%QEET, ;‘V]=0, u’2=Lv Ak_m—]‘;ﬁ‘

N

m:%ﬁﬁ
BRI P AR AN . R TAERFHL2 TR, MERMELATTRESTGEAN. Ak
Ve I, figiiridt—20A2BE, WElHSpn, HRIRMERK 1| RS EKGRES R,
R . R4S 1 ARSI R KB AT T g Ey « g kA

(1:5)

VB2 =EBL‘VFB (1-6)
b, HFERERELSRARH TREAH:
% -3
RCEES Y 1)
113 10



$1¥E MSM%H# ZnO HEEREMmmEmE]

Bl 1-6 a F1 b £t 73X 1450 B IHIHIA 2 AR RE T I o T 3 380 — AR TAEZE P H IR Vi A0
TR Vg Z [l

E

b)

1-6 EHFRE (k) £ETHRGHETE

B BIBATP 881240 RIS R KR MSM 454, Bt L E& R B Np ¥4
A%, HFtEmEsR.

1.1.2 MSM BRI

MSM HipK— R A VR 2 P R 6 B F T 2R . arkt. Bbb. B3, R,
JE R 2 AN IR . e R iR B 2 R A BRI, BT DU A
BT EEM, PR EEEZIP e, REZMERKIES. 7, M. B,
EHLAI/N B 2B .

1. B

AFHE BT R A MR R SRS, ¥R vk e I iRk . e LR I3/ K
JE L 23 W B Ot [ s A N A 0 |, ARG TR RO ZIBIRAERE B | CEESR IR
TS, FIFEHES/NER (BRSPS, MR R A, R0
WTERESh b XS R TR S REse 8O A EAE T, RIFER—5I M. IR
P e R AR PO 9 FEE SR S

2. [kt

AL B KRR BRI T MR, AT, LA R 5 4 Ja MR A RS Pl
PERB B (TR BEYE, BR7EMREXTAER RVERE SHEBRE — & B A BB, AikisH
BifR. RS, R, BRPEFIRRREATER, BCIREBELASHUmAR 25
(IAZHE, [RITTAE BRI A T B IR, TR R TR . R T 4, )
2 TR R TG R A, RESRAHER. —Rardtorsammfe, —fe
1E 80 CHEIEHA P HE 10 min; B —FPRLSMTHLRS, K% 3 min.

3. B

B R AR MR AR (K F i R T s MEMRAR,  FRAMGHEAT R RIS, 2R

5



| FRELEE LB

FHDCRIR R AT RN, SB5, TR LB - SHEBEARAR N A EE .

BARMIRMERE P SETIHEAMT (4 10min), EUERE. EICZIHERAR 23k 7r 7 40
L, EREEERBEER T, FHERACRIRIRE MBI RTE N TEE L, R L, R
JEARC R BIRE A i By, SPATRRE A . £ BB T, FAETHehiEE,
Feah SHEBRCE BN, REHEMEREAE —TREENME. 2 MR ERIMIET
BTG, MRYESEtE, BUMRERAE R, MO RS R, e IRA] ok
40 s RIS ] o

4. B

B H R ARBOCH A FOCZIERR, BB BREE, i B HBRAITH
EREE. STTFERAMERARCZIE, RRSREEBORN T BEN BER. ERA BEERE
. BRI EE RS A R REE R €.

5. URpR

BT B ME N RS R AR WK, BrCL SRS AT R E R TAE, A
FRUEME, R AT LA RO 5 4 R () G B 2, [RII o T IR A 5 (i heiie 1y . 3k
R R AEBLR R, K B E RS FE AR BAE 175°C HBtAE h #t 35 min 224 .

6. Rl

i ot D 35 24 ) S 0K T Y R R R 78 1 (1) & J R o, T A D' %0 PR i P X S DR A
Tk DRI FH (0 JE 0 2 B R FEE it BR R 1R R, SRR R A R T DEZIRZ -
R, ARt RENERASRE Lok, dmthZimEk.

7. £

L& BAEKE ENEREmERE, YAEHESGTE ZnO REKRT AR ZEER . FATKH
IRAE AR P& 30s Zid, SRR &8 77K A vt

Kz T EHfErEEmE 1-7 fras.

E 31

FeF PR

a) W wiHE b) MR c) B, WK

d) Jth

A 1-7 RATZHEE



$£1%E MSME# ZnO HHsERIRMERiFNE]

1.2 ZnO FIM A BIRMBRIARFHRE

—HUK, RRBEEIDCRIZ R AR R CBUR D A E MR B 8, T
RN BRI R AR 20 AR AR AT KR (K 150 0 FL R 28 AR 2R o AT A
WS, HESERARURBOL R, 7T FERIM A, RN e iR
Gt TAFRIER (£11000V) FIThFERs (29200 W) 5. SHAMIH, REEEME
RIS R A SR, T2, BN, TR (BRE M. AR, R —FhE
BATBRA A 0K, OSSR R T RORIG, 10 ELAGEE 59 S0k & 5 (et 28 R s ik
XA EANLLAMGRImINE,  ARAERIF A BB, AT KK PR T B A0 s R 2%
REF . B AR SAMRHOBT R,  AATITFAG BB B8 BR Y SR Hixd m] W R
AR A A AR AR . Sorh BAW IR SRS SiC. &NIA . GaN 2bbkL
PAK ZnO MBS, R 1-1 5 T JURH FAPRHRSEA D) BRr 1

®1-1 LHERMRERMEEE

Si Diamond 3C-SiC GaN ZnO
i % %Unm 054311 035668 0.436 ik W
¢=0.5185 ¢=0.5206
BB IRl [T [l B EREBR HAATBR
300K B iyt BieV 1.12 5.5 22 34 337
BRTARERBEK 600 1400 1200
/K 1690 3773 >2100 2220 2348
YRR e b R4F B 33 33
0 a: 104 a: 7.8
AR 119 555 9.7 i B
AR TEBER (10'/s) 1 2 2 2 3 (250K)
HGRPY (Weem' <KD |- 15 20 5 1321 0.6

FELL_EFI2S AR, SIC Bl & T2 B, (HREMBATBREH S SiC 23+
(TR AR (KT 30%), RKFERE BRI T SiC MR o 1o xR M AR R
HEWHR (5.5eV), Mmi. buast. SPREEDRA, ERILHIEAERMBARR, N
TAERER, K] AR B SN A R SEPR N . T H4ER, B GaN M ZnO AR
ff) II-VI 5 T-VI i SRR RO TR TACKIIEEY, I BAABIAMTBOREZ If)5%
E - BRI & BRI ARWTES , R 47 RSME (MBE) FE: 8 A YL AR5+ E (MOVPE)
237y OV W] LA HH R G B GaN Il ZnO RILA SRRl X 0Hil#& = ERER 5]
PRSI AR BS TFRE T H 07 o B+ RAEHE, AR GaN RILE 4 AlGaN 7B
SR AR B8 TR T 32 MR (E i T GaN $6F SARA TLRL K A KA,

07‘0



| AR SL SR EmR

AR RE AR, T FBOT ARG PG R B, BRI, iR GaN Ly Sl — LR A
M. HiMT, ZnO Bk T AN —ANEBHIFI I 16

UEAESR, ZnO EAMEHFM AR THREK R RS, BT BT iR
o AMITEZLBTEN BEFEER ZnO AN AR SS IR, X 3 PR T ILME it ma
JEHR W RS H A . 1986 4, Fabricius™ /4% A 2 VORI RS ) ZnO YERBEHIFE B LTt
TR B TR) 23 3104 20 ps 1 30 ps (RSRAME RIS, (ELAS P TR MO N BRI,
53514 1%F1 3x10°A/W 2001 4, Liang®% AR MOCVD 757616 50F _FAK ZnO i,
HIfEH ZnO HAFEER! MSM RAIMDGHERIIES, 765 V MmN 368 nm KOG T, %M
B BROCHRFNN, HOCWINEE R 1.5 A/W, BEHAZAHN 1 nA. HISE — NS IImaRY
W], _EFHETER 12ns, FRERTTE Y 50 ns (MK 66%). 2005 4F, RIMEZ1SE A LIRE K,
FZKBGE R YIRS ZnO,  FELAMA A YR X RSP IR IS B AR H1 %798 Ag/n-ZnO
MRS R LA LRI SS . 7F 366 nm BKCAL, JEMINEEATIE AL 0.161 A/W.

T REFE S A K ZnO R AE K S HOR & S B0 G A TR R K220, 5 MRk
Befu b AR AR R R S BRI 2R, U R E A AR AE K T
R, PO, T SR P R R A 1 45 HE M R BE AR 1R (5 A LR
2. F, ERBHFRIBER AT, RIS ST ZnO HRFEERIRIME BN .

1.3 ZnO BIRAYHI& R RAE

H5E, BATK ARG rigAe i g B A KJERE R 300nm (1) ZnO I, A=K
(ISR {3 ] Bl RS B BEVE R HEAE, Ar 1 Op VE N IRST AN R NASAA, Ar T O, IS4A
WA 301, SHATHER 150 W, FHRERE A 400°C, TFREERE K 3x10°Pa, A KM EE
FEHSER 1 Pa, AKHEA 30 min, X T3 ZnO MREHLE ST R, AR b S e
BE, Kbl % Zn0 B TRSMSA T, 650CiB K 30 min. & 1-8 45 H TR KRl J& ZnO #
JEEf) XRD i, i 1-8 o140, BAVEKHKZRE (002) FMREA KIS AR G511
Zn0. ARZIEKIIFEM (002) FTHHIERIERAER 0.62° , SR KJEFFERANE 0.38° . fi
S Bt 34.25° BEhF 34.42° , XU RERH, SR AR, FEMEERRSTEX, #
JEE A BN S AR ) T R (ER AR K ERE S BRI 1-9 HRTLUER, HEMfAEE—
SEHVRAERBGRIG, XTE—EFE R b RRRER b ma NI b .

Kl 1-10 45 THE 650 CiBKJaHEM RSO . MEFRTLAE F] ZnO 7E 378 nm AW
e HC RIS, HERBERS TG . B ZnO b BB S4E, L HIH @)’ 5 hy ()
KA, KRR AIMER] ahv =0, TTEF] ZnO ML E R 3.27 eV, %
WA 5 & 1-9 R GIERAYS .
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