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1. —F EL B, Bf:
FERAEERZ ER— MR RSN — K58
5 B EFRERZ LB R KB AL S BT ik 0K 5 & B A8 & M — 4 4h
i &=
FERIEFT IR N2 L — B Hlifh
ERAEFTIREILEZ M —BH%E, DR
AR GG E L i —&REREL,
10 KRBt EMREUERNEEZE P REMALS T
BN IEE.
2. WMERFEK 18 EL B, HPFA¥sERaE—
it o REBARE S KA BB
3. —F EL BR84, A%
15 FEREREZ EH—NRERSAN—A ) K
B EFRERZ LR BRAL S BT id K3 6B A7 & — N
k%
FEREFRBRMANEZ LRI LR,
FEREFRRE—HUEZ LH—EREE; DR
20 IR BEE L LR — &K EEE;
AR EREL EH— MR EE, DR
FEBRAE TR R Btk B8 Bl
H Bl & B R T BTE B i 38 — BAL R AN 4 4% iR P R B2 7L
5k N\ AHE
25 4. WMERFER 3 B EL B84, KPRz BEBaE—1
I K EHEES R EBK.
5. "‘*“PELE%%#F’ @;%
FEREERZ LB — N REH S —A K5 8%,
BEERREKRZ BB RAL S FTd K3, 6B E R — 45k
30 HRE;
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AT RN L LR —BHLRR;

AT RLEL EM—BREE, UK

TR B — R EEL,

F o BT 5 T 4 R L T BT i A R R 48 5 JEE v g R ik FL 55 BT
BN E,

HAGAMTREERR NS BRAE—NERSEE,

HPMALGSRESTRERRAGE NS R BIRAHRIRAE .

6. MEWFER 5 B EL Bx#4, HPaBaiaBaeE—1
I RESIEE S KERRE.

7.—#AH EL ERSHNEFRE, KPR EL EnstaE:

EREERZ LR— MRS HSE

B TE AT R B R BT B B A\ R 5 BT ik B Bl B B AR ) — AN 5h
i '

FERRIEFT RN G Z LK — PR ;

TERTEFT Rz LI —B4%E: DR

TR BB b — &K EEL,

A BT 3R 3 e £ B L T RTE TR B A R 4 5 o ) R A L 5 B
BN EAE

8. MEHFEKT IR FERE, HIFEETHRETFRER
BEEMABN. BEH. LBXERE. BEBEAFNEE BN
—HEKE.

9. —#AF EL ExS#MHETRE, KTk EL ERafa:

FBHREERZ LR — R FEE DM — K5 Bk

BEETRERZ LTRSS BTk W5 & B AR E i — A oh
G E

FERIEFT R A& LRI — LR

FERERBE —HREZ LR —BA%ZE: UR

R ERMB AR L — K EELK,

AT ERE L LR — MR R UK

FEAEFTR R Rz B LR

3
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o BT IR T R 5 L TU R BT A B — Ak R R 448 £ f R Ak L
5MiRMNLAEE.
10. MERFEKX 9 FRHEFEE, HFEETHEETFERE
EEEEMABR. BEN. XBXERZH. BERBIFNEEA B
5 H—HEE. .
11. —fEF EL ExnSBf4rEFEE, KTHR EL ERS#4E
%3
EHREERZ LH—P&ER SN — K B,
BEERERZ LRI RMALSFTRES) B EMHEEN—15
10 HiE;
R RMANGEZ LI — ZH R,
FERAERREMEZ ER—BHEZEK: U
FERIEFTRAEGK L i —REEL,
o BT R B R A TE RRTE BT i A R A % R P B A L S B
15 REIALZAHE,
HPBNREET T NEIHRAE -1 EEEEE.
12, MEAREXR 11 TR EFEE, HFEETHIdRTFEE
EEHEENAER. JBEHL. LBRNERE. BEERFMESE X B
F—AHEE.
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BB B RSB W TEME
HiZErSFRETRE

AL,

EREBE—FMBELEER L NELSEBME (NhLBhEE
HIRKHIBRE) MR EL (BBURL) BRsf, W R EL BR4E
HEEETRKR (BEREa) HBEFRE (BFHEMLE .

10 BRHEA

EEFR, EEELER TFT HERETRRKERE, HERERERR
RERBATANNRAEERE. THEMNAZSEEY TFT B 75
NI BELA AERBENELN TFT &, FETUSEIE. BHit,
ALUBLSEE - RBERER 2K LHNEIBREFRE, BRER

15 MIMERBEHBEERE NI EREHZE.

HEEMMERBIIE ZEBRNERERECAEEMILE, wiE
7 R —HJE L& & Fh B B BT AT HIE A PR, BB R
STHEN, FERMEM, BRED.

EEWBREMYEL BERaNEREREFTUE 3 g . £H8

20 3%, 5 301 RR—AHIEFRTME (UTFHREFXR TFT) K TFT,
302 FR—ANHEEHIH NS EL Juff 303 FIBERK Y (BiREST
) B TET (CLFRRIEBR KIS TFT) , 304 RE— M HAER (BES
) . JFx TFT 301 5##k4 305 FyER L 306 (BiEL) MiZE. B
7| TFT 302 WAk S EL JufEAHIE, JEARS BIRIR B 307 AHE.

25 Lk FEMRL 305 B, MHMRFFOS TFT 301 4TH, REHEAKL 306
R EE S TR RS 304, HHBEEH TFT 302 #IHRREIT
FF. JF5% TFT 301 B4R < 1 JE, s H TFT 302 Rk iR E S
238 304 RIRGRIFITIF. EHAEF EL Joff 303 KJt. EL Juff
303 IR KERBEHBRELRE.

30 SRR, $ERN 4 EL Joff 303 BB BRES] TFT 302 Mk B K
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. wmE 4 Bos.

B 4(AORBRES TFT NS EEREME 555 401 HFR/E 1d-Vg
et (BR 1d-Vg gD . Bh4b, Id RIGHER, Vg BRHE. MHihgk
A L1 B3 N FAE B M R A s

2 EL ST WA A 1d-Vg FFHE &R B 2R 402 Frm X3,
RELR 402 A& XHWBRKERTE 4 (B) .

EE 4 (B) F, ML REHEFRETHEEX . Lkl €
RAR— M EZEERPNTFRERE (Vth) XK. KRBERBELEX
1 M R AR 238 BN BRI ARG . ) R I X 45 A M I 8 4 B A

BT X TFT 301 MAREHBEGFSELEBEEBRES
304, BEESHBEEABREE TFT 302 HMHREE. Hat, <Ti#
FERREABER 4 (A FH 1d-Vg ML —3—mE. L E
B &% N F 83 {5 5 W EL 7ufF 303, EL Jof4 303 REF R A EXS M
FHRER L.

EL THHRMAEZHEESHES, WLk, FREmHTRKE
BR. XPRARIKEE, Rz EF, Bl SR E S HEERi#T
KE BTN

BERMF MRS, EERUKE BRETE TFT M HE TR R
MBEEAANL. B, BEIFX TFT § 1d-Vg AR T E~HE
B K B HIARE S R ITFX TFT B 1d-Vg 554 (Bl 5 EE A MER) .

MBS, BARKETAIRERKE, BIFX TFT FIRBRHE
AR, FEME ULEBARPBEENASNZRPBRES TFT. #
B2, PRAMBRRESAN EL o, FEMRFARANLE, FEAR
RESEILABE K K FHIB AR

FA4h, FEEMERENHERLSENMNEZENBRES TFT, MR
BES TFT ) Id-Vg AR, UARRAHEMAMRER. 7
b, WNE 4 (A) FEEMED, FIA—NMRERBEMENZHER
BRUWXE, FEEEERE—FER: R 1d-Ve FEEZHMY
Z, MHMEREETREEAR, BMERNMARPMEE. 1 RXHE,
AR RE EL TR RER LB HRKXHAMHE.

6
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sEfr b, FFo TFT MBS S TFT MEANTEREBE T, #A
BB &SE. B ERTE, BERKEEN TFT MR ERTR
HIEFEE, FOFBNLRERFEEMLY EL ER#M4NEZAER
BRER.

5 KB

ZBT LRRBZEFETARY, HMARAKEETRME
—MERERITENNERKEEECERNEHEERR EL BR$B4. XK
HES—NEWETRE—MEEFIMEHEFEMLYEL ERatmsE
HEREHI BT B

10 ARFENAD, BERIT—MAEZW TFT AR RSN, $F
KEEF FASZRERKEE, BFREETERES TFT R AELR
R EL IR I TR R o, BRIKE %+ EL T R BB TS E B R
6 ’
B, ZEFENANAEREEMER EL ERSGHREENKER
15 RE—MORKEERSE, BAERE, 2—HETHSEHKEERE
(LR AT 4 KRB 53 KFEBAR) «

SR b, RO REE SR THIAT. S BHHRRETRIES
PEFIRBNVE AT 256 KB EAERKIEE.

B, —mERHES R \ANTFI. i, EERA BRI

20 WIFTERENH—/ARBAMRA—. #7E EL 8RB0 R MER
60Hz, #E 2, S 60 tl. JEHHMIEN T BT % FF 48
BB B SNk 838 — ol 2 1 B 2 ANl T 15 B B 2 8 B i AR AE 7
i

— AN Fi ko — A FaE AR (Ta) FM—AMRFEA (Ts) . F

25 HWAMRE—NFHMALEERANMETRERNTHLSIBETE, A
(BRERH) £ EL niRGHAH (B 10) .

AL, B—FWIBRYE SF1, AEE 258 )\ Fiil ) H & 7l 5 51 %
SF2-SF8.3 ik A #(Ta)7E SF1-SF8 H & # ¥ . 53— 7 [, X N F SF1-SF8
WIS A (Ts) 2 HIFRYE TS1-Ts8.

30 WR, FraE R B 4 A Bt TS1:Ts2:Ts3:Ts4:Ts5:Ts6:Ts7:Ts8 =
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1:1/2:1/4:1/8:1/16:1/32:1/64:1/128 . {8 SF1-SF8 HIRMIFUF HAEE . 7]
Bt & FFERBTMIITE 256 MKERTHERKEER.

B, FHEAES (HAHIER) — NS EK EL T4 R ER
FPRET (NER: REREARS TFT ZZ£ 8% EEEMER
HEESHRAIENZRE, EL tEARA. AR EAITIE
B, Y EHEBAIFENSEEF AT U AL R, BEHHEME K
Ak, 7% EL oiEkot. WA e ARFEAR. kEHiE (%
ERFE) WABRE TS1-Ts8 FHER—/. BRI Ts8 AHANTENS
BERF.

ZfE, BEREILAHY, ERESHERAIAEREFFHEANS
SR . MR, RRERPR Ts1-Ts7 FHREER 4. BIRAE Ts7 AHA
MR RE R,

ZJE, NERANNFMERHRAEEIE, FHFBELUL Ts6, Ts5, -
Tsl MIRFREEENFELAPREREZRZEFNIFHIANKRS-

BRI N\ATRT ISR — M. e, S RMKEETH Nk
FRES, Blin, ik Ts1 1 Ts2 BY, BHERKNEER 100%, NFE
B R 75%, FY4%3% Ts3,Ts5 1 Ts8 Af, RIMHZER 16%.

U EHRT 256 RAIKE R, HAUPITEHMEHKE R S.

LPATn (a BRRTEHRET 2HEH MHAEER P KEER)
B, —WiE e 4 B n A~ (SF1,SF2,SF3,-+:SF (n-1) ,#1 SF (n) ) ,
FE S n ALK BEXT R . — Wi 53 B BBEE K R R 38 K38, 3 B
B FR R L RTE B AR F AR

n MFIMEMES BT AR (Ta) MFEEAY (Ts) . 52,
Btk R A IEEEE MBI TETE EL 0 B %K% F bk F ¥

HE, XNF n M FUMBE - A WEFELRAHHE LERK
TS1:Ts2:Ts3+*Ts (n-1) :Ts (n) =2% 271; 272, «..27 @2, 5= @b (hp
ab, SHNFHIERSEE S BE TS1, Ts2, Ts3, =+Ts (n-1) :Ts (n) ) .

ERXFHRET, E—ANEIMPEEHEE -NRE (TR
RIABEANRENTFR TFT) , HELBRES TFT FIH LR N —
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ATERME. i, HaABRBERES TFT IHEESHNERD
EL i REF AL RENS RS FIRRFERARN L. BITE
MER RN

EFE o N FOAESKERE, HEIEAFEARERENR
EHRE. A, AXREFEBR—ITEEN, BESIMIFUARERRHN
A& (BIFLERAHNRFEKE) BHEERNKE.

mbprid, FREBGINEHNRRETINKERERHATHIE
5ERER EL B/nagfF. B T PIATXMBET 4 KE, LB —MaREANTF
. $5Z, XULITERERSHIHBERERFSUNERRES
) TAESIZE

HE, Bf TFT iEEAN T REE (2RE) LUXHERHE
& TAERIR 3R . T/EMZETE I IEHEFE S M A0 B2 S
EEE T RRAR, EWRXFE, MARLEINSABENER.

Fih, EARKAFFH-FHEAERENRESHNER, &R
EEMER, EEmEKE. ZEAE TFT — N EEEZ, AR TFT
ErHREHABIEENEE. PXE2ARAN—MEA, BIFHX
e LAERER TFT TR EHEMER EL B RN KEER. T
X SER AT A T A K\ T ERAN RS RETHD.

REARPATHRERE —MEEEH, ZEHPHUNAZHR
miEEER G (ITHRIEERR) REE—EBHEHREEL. XN TEM

GESTRTFEME) BT A IR A I .

o, EASREBTARAPEENSHERRY 1.35um BIH
FRATFESWFEAMEBLE R, MNT {110} FENATHERRIERR
M), EFEEIL, FERARHTEMAIRS, HAT FIA
FE LA{110} [ 24 FE B (=] i

B 19 (A RrR—1MELHATARPEFPNERE EEFERERK
294 1.35um W FRARBHBEFRANER . H—FHE, B 19 (B)
RABSEMRANAETIEEFRERIELANE BERK LTREH
HFRANER  EEMEST BT LREBFREEN —MIE(R
FROBVE A -
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ST (110} FEFIATHE ABAR 19 (A) RRILELLEHN, 10
B 19 (B) FaAaB 4R, FEMEEEREERAES. WX
EEFRAFEAFAIUES, ATARBATHNEBRSEAN S REE
A LABDZI X 2 FF 3K .

EE 19 (A) FIBFRAGFNESES, @51 10} AR RER
HEBFRATSEZMHL, BERERHENNT {110} FEMATHHE. 5
b, BRRBBERFPIATHBEER —A4 A, BER T4 KB RERKAT
WA —ANUBFROBTZSANFOMRLERANT E.

RERAFARETHERD —MER. BA{ 1 0} FENEA
e kLA — N MBI E A E, T RBES R —NaN, S LFERE
ME R RERAHEE. BEFL, FEEZNMERNNES, FERED
AT — N ESRM RS, BAENSERFAE—U{1 1 0}
SEEAVEAHE @, XN FSRAEZARH A 2IAE R L ET. b
A EEEE, UBRAH MY E.

ERANGNEMEA BRI — N ELERTR R, WEEM
B, FTUASE RN R HEE ARSI E RENEE. Fit, 7T YA
FARAPHEENBEFROFEZE{( 1 O} RSEERNET
RS EZEEXA .

MNATRRBEATEE, EEAKERAE TFT FHEENEEERI
HXRF {110} EX A B FRATH BRI

TH, BNBEEARETWEBRNSFAL THE. BANTHE
BN RRES “BA” X—LF, BETUAIRE— I ERNES AN
BILFE (RAaZTHE) SN2 RPFE. TiefF, EAHEFEFR
e LRRAEE X “GR” L.

AHEFAMNTBAPIMEFHIN, ERFANERBPTEFELEN,
HPRAHAE HR-TEM (ESHXESEHEFEME) THEMERS
A2 B 3 o b B« K BT DA AR 2R B ) 7 & T P SRR AR U4 OB SR R B R IX
—EXHRESMBIEE.

mATEENEEHETRAR—IRE “FERUF” X—F
St FEU BB AL 8 2 2 M “Planar Boundary” — A3 22 0 %,

10
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1%1d 1 BL7F “ Characterization of High-Efficiency Cast-Si Solar Cell Wafers
by MBIC Measurement;Ryuichi Shimokawa and Yutaka Hayashi,Japanese
Journal of Applied Physics vol.27,No.5,pp.751-758,1988” .
RELAAR, FEALACE-IERR, —MEENEEN—
5 MyERHEN. HFEHAUFEFAEENER. HEREE—ITH
SFEAFABERBEEIESR FiEs MR, BESE ETLHARER
.
RHEHRZ, AEM (ZFETREMNHE E<110>#r, 211)ZFESA
M ERFAEERRED MAHENRR . TEE—ANHERTSHANSR
10 FESEEKPFHBRTBNSHE, FHEMSAEEUEEEIAEN T HTR
B TEM WA K B o B F A R 1 45 R 2 LT B8 1 8 &0
WIEB A 233 PIAEN & A X MN0=70.5°0 P & 0L 2 18 T B s - 28
AZ3 KA R FX—FLRELAE, P02 JF &k i FE B A A
15 {110} EEXTRETF (111} T 69 M6 4 L 0T B 1 0
EEE, H0=389°M @ REME WA, I HIEFA M
HIER ST, WiEM &R
G (BRI, RANEN) RRENSEFARM SR
WU IEE TR ESEHER. 52, BYT —MEKRERFNELTE
20 {HHISH, FHFEENBERSREF=E—AN B RREEEAE. B,
BA LB EMKFFAEEEESL LIAVEE &R,
B TEM WEHE, JERATARE S PN FAETF SR+
FIskBs (ERSREESE) B DUELE R PRYE 700—1150°CF i nuab 2
MLEEEE R ENMARTEREBHEER KR —BELFEER
25 BRAE.

R F AR (ESR 447D , BERENERNERINAE
TemERIER .. EHICRET, BT AKE T HREE N B e sk &4 ir e
EEZHNSX107#/em® (BRIFED3X107#/em®) . HE, EAKNE
ERZITNEFMFRRRRR, BT F BTN 8 EGREED.

30 AHTEA 1998 4R 1 #Y 044659 5 HITE. 1998 4R H I 152316 S

11
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HI1E. 1998 R HH) 152308 5 HiELL K& 1998 R H [ 152305 5 HiF
SAEHTRTHTARATHNEEEFANHER.

EYATARANEEIE FA—NMEEESIRE TFT XMHE
[@F MOSFET HJH 4. WA RB\ANELR LHIFH TFT (K EHE
BEEEX 30nm, MRLEENERN 100nm) ARG 0T $3E.

(1) fERFFREREIR IR B{E RE (on/off BAEFFRAIIRIB)
N /giE#! TFT 1 P ¥9iE &Y TFT HI& 60~100mV/decade (L#I{E 60~
85mV/decade) , Z%{EIR/.

(2) B4 TFT BEEREHERHEFHRNEEE (up) » N
E A TFT #I & 200~650cm*/ Vs (LA {E & 300~500 cm*/Vs) , P4l
A TFT BI & 100~300 cm?/Vs (150—200cm?/Vs) . XEE{HIR K.

(3) B4 TFT Wi EERNBEERE (Vy) , N #@ESR TFT
K R-0.5~1.5, PVAIER TFT BIR-1.5~0.5. XEE /N,

PR/ MO SE RS CIMBR FFRERAM R ENHRIEIERE.
H4h, XA TFT BIEMAEREGH T, BARILBE KL 1GHz #Y
WGME. FERGFOHEEDT.

RE: K-

TFT MR L% EREER: 30nm 1 50nm;

TFT MR R E GHEKE) : 0.6um

o, VEAEGREBA T FRHPEREMBNLE R, BN
FABETHE 100MHz BAEMEBR B H KA, HPMRELENEE
2 30nm, MIEEER 0.6um, BEBHER SV, FBHN 50.

FRAREEGBRNBMFFZNGFHIEERR, AELRARKAFTH
EEEFRER B TFT S0 T4 H 2 &ERN MOSFET, SEFEY
MOSFET #J#1EPERE .

Fi 8] 5% BA

B 1A #1 1B 78 EL ERBHHEH .

B 2 R~ EL B RBHHEESEW.

B 3 RER EL ERBHHNEETSHNEM.

Bl 4A 71 4B BEBEMKFEERFHASN TFT K HERE .

12
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& 5A-5E &7~ EL BRI FIEDS &R,

& 6A-6D &< EL B fFHIHIED &K,

& 7A-7D R~ EL B FHIFITEDS K.

&l 8A-8C &7~ EL ERBHFHIEIELIR.

&K 92 EL BRBHREETIHBRRE.

& 10 ZfEBN 2K EENRERANTE.

B 11 &7~ EL R E SR

Bl 12A 1 12B &7~ EL B4R .

B 13A—13C RREELEHRIEHESR.

B 14 XN EL B EMaNE .

B 15 XX EL EnaSFHBESH.

B 16 X R EL ERBHS RSO ELRESH.

B 17 X% REL EFrRBHEETSN LEREEH.

B 18A-18E RN FIR &R — 1 BAFEH.

B 19A 1% 19B RIBFEENR A, BrE GERKN BT RS
5.

B 20A 1 20B RRABEENE A, B rRAKYH EL BB 4HE
~EZ LB

=039y

B, ARBEFEEMLY EL BERB4NEREM-TE 1 (A
i, ZEE 1 (A) iR EEERER EL ERB4F, 2FHSS 101, #
EESM s EE 102, MEEESETSERMMRE S W IES) B
103 B IE T AR L i TFT . B0, $IENE 5 W3 B Ak
MESEEEBET A — BB R R RERKE K E.

BWIEES MRS B 102 EAE MBI TFHFE 1022, — 8
752 (A) 102b, FI—ANEi7ESE (B) 102c. MH4FBkF (CK) FnA2ifpk
W (SPYM AN BB AL FFR 1022, HFEHIERFE TAAZ Y FEE (A 1020,
B ESRALYES (B) 102c.

EXREHAT, MALEZESRS 101 HEEESRE—IMEZERFES,
HEBARREBRGRERBMGPLHE, BAAPTEEREER . Bk,

13
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BEBHRER “0” & “1” NBEFHEFSHEBERARZETS 101,

ZNER 104 HEBEUEENRERS 101. F 104 HIHCKHE
~TE1(B) . £-11 (B) #, %5 105 Bx—FFx TFT. KX
5HFRARE S PMRLE 106 HE, HFESMAHERESHEEL
107 (HFRVEVEIRER) AHIZE.

5 108 R/xE RS TFT. MRS5S FF5% TFT105 MR ikEZE. B
MAEH TFT 108 FI¥wHk5 EL o4 109 A, HUER S5k 110 MHE.
EL 7o 109 H—AN 5B/ %| TFT 108 ARER R (R EHR) f—
ANEXTZFAR IR (R &) AR, EL EA-FHEBMEARZE.
MEL BRI BEESL 111 HiE.

Bk TFT 105 & FI xS (WHFRES) i, RE—1HBHES
112 LR S TFT 108 BIMEE . B2 112 5FF 3% 105 MITRHR LA
RAREE 110 MiE.

MAG LRBZEMINHEFEEFETHN S KERBEFESRESR
B 113 =4, BB 113 B KEIE S B FEESHINMAES (B8 HE
FEE) BEBREFHIERFS, DTN 2 KK BRFH =4 A FHATH 4
IR P& 7 B i B B [l Bk 5%

HA, FROKEREESREERR 113 8F M E—MSK n
AXNF n AL KERTIH R4 (0 BADTF 200880 , —1MNETE
n N Fhi ik Sk A MBS AN S4, I— AN REERPRER
Tsl:Ts2:Ts3:++++++Ts (n-1) :Ts (n) =2%271:272.cccc0n- @2 5= (a-D phag
R

I REBEES EEER 113 TUREAELSLK Y EL B840
ShE. WRIXEE, FAEERMENEFZEEESHBAIESEEN
EL Braft. ZEXMERT, REEEXKHEL EL ERB41E40ERK
I F R &4 B EL B a8 MAIE A A FIH 4 14 Kk BH I8t 43 K S 3
TS5 REHE.

Sk, B KREHEERFSKEBRRK 13U IC FHERXKREE
A&k EL Brasff b, MRXEF, FET IC FHHFREEFESRAN
BlA RN EL BradfF. EXMERT, RES KPP EL BrB4

14
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EAERRKBFREEEESRELN EL Enddl, E2ErRBE4 L
WE—MEA—DNAEETHEESR > KEHEES KEBBEMN IC
Fo

B, NWaKEBEHERESKERRK 113 JUEREESE RN
104 AHRAIF) TFT. HEWESMIEKHERE 102 MHRE SN KS BB
. MRXE, AEFERELENNMESHAZ EL BRBEPR AR
BEHESHTULE. EXMELT, BHFET TFT MERN 2 KEH
WESRERRE, P EFg, AEARKAEFIERYE IR — N FE
Fe. 8, EXMERT, REXKRAN EL BRFBAENESR S
TRERXFEM: N KBEHEFESRKEBBRIWELE EL BReBH4E5
L, [, BTFREAAJUFGEELE.

BT RS NE 2 I A R REIEMEREL EL B8 B R 4
&

EER2F, 511 B—NEKE, 122 MENERBZLLEE (P
TZBEREREBE) . MTEE 11, TUHBAHER, HAKEHE
BE. AXER, HEBEERNSFFEER. BMNLAEREDS
2 o i B = O A BENRL

ERERMATEAIBIEFHAFHENERALEETR, EA
FERBAAEEEL. BEENAKETHERR 12. NER, &
ARHPY “GEENAEE” RRUTERES (SiOxNy:x My A
85 MATERENALER, WEAER, BUERKELES
L. 5% 201 B—AFF< TFT, 202 2HEEEHE TFT. XA TFT
# e n VIER TFT ¥R BN n VHIER TFT FIBMNEBFIEBREKRT
pVHIER TFT FISB N FIBE, n HIEZR TFT 8] AV B B BRIERE
BIAE, HEBBRXYBMRBRAESZHEL. X FELHMEERBRH T
WH TFT BIR/D, n i8R TFT MR/ Bk, HEA n WES TFT
E R B RES TFT, BEXNBERERREE R RICEHRME.

BEXLREF, NEEEIF* TFT FMERESE TFT BRBE14 n i
B TFT. XF LidPF TFT AT LA p ME R TFT.
FFk TFT H— AP HFEEHIB, BE—NMEERE 13, = PMEREK 14,

15
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LDD [X 15a-15d, #&%[X 16, VAEREK 17a,17b, MHR4%E 18, Hf
A% 19a,19b, F—ZEELEEHE 20, FRLE 21 FIRRE 22, k4%
B 18 EE—EMALKE 20 X TEK LA TFT 3tA, A LIRE
B BT T e R .

B 2 Fi7REIFF 2% TFT201 4, i ERAR 192,190 %R, BEZ,
BAFTIERI MR G . AR, DMUAT USSR G544, &7 LS AT
BHEMEN, M=MREW. EMENRF—FHEBEFEZNEWY,
FERMHERRX RSN BBREZENGERREK .

LM XTI/ OFF i IERE /R, H BRIk TFT #) OFF
ABEABAZBD, JLEADATE 1 (B) FiAEASS 112 BENFT XK.
gt B E A EASS 112 M S FERE LD, TS MEH BT IR
Hu i %8 EL Jof4 109 BB Bk HEFR.

ZEFF5% TFT 201 &1, LDD X 15a-15d W E A SHE 4% 192 F1 19
B4, MRELEHE 18 LA, HE TS T/ OFF &B ik
FEFHEN.LDD KFEKFE(ER )N 0.5-3.5um, AR HEHE N 2.0-2.5um.

E /N OFF A, FEWEREX M LDD X Z MR — M X

(BB 5MWiERERAERK R SEERR X, %X A 50
) BEABEME. EERMRES MM ERKZHEaT, BREEERY
XZ A% %X 16 (AIEKEHMRHMAM RSB AT RENEX SRR
X) Xt/ OFF &HBRE M.

B H TFT 202 H—/MNEEEHRI B, BF—MEX 26, —MF
| 27, —ALDD [X 28, —AMEEHEX 29, —/Mlk4E5E 18,
—ANHEEEAR 30, B—EAI4%HE 20, —MEREZ 31 —MREARZ 32.
e A% 30 AT LA DA AR S B 2 RS 1 .

FFok TFT MR REZ B B iEE TFT MR, wmE 1 (B) Fis.
B, #HIBEH TFT 202 MM AR 30 5FF% TFT 201 MiRikKX 14
ZWRLE 22 (MREZEERSE) BiEE. FRE 31 Z£3@ 1 (B) #
ML 110,

B TFT 202 & —MEHIHE NS EL TR BREN THE, M
FBILATUREBKERER. Bk, WEREE (W) BFRITEKRTH

16
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> TFT WYAERE. A5, WEKERFRITREERBRAGERT
HALEH TFT 202, XNENMREWNEEBREL 0.5-2pA (1-1.5pA B
1) .

BEETE, W1 BIFH 0.1-5um (FXEREH 1-3um ) , W2 4
0.5-30pm (fXFEH 2-10um) , L1 K 0.2-18um (fRXRAEN 2-15um)
L2 % 0.1-50pum (ARFAEH 1-20pm) , XB L1 RFF 3 TFT KK E

(L1+L1a+L1b), W1 2 ZWERIEE, L2 2RSS TFT MEEKE,
W2 BiZEERRE, WE9 A,

B 2 Fi7cf EL BRBH4EH —MeA, EI7ERRES TFT 202
1, LDD BRERKRKX 27 MEERERX 29 26, 545+, LDD K 28
H—N SR 30 EBNXEA— NS5 ERK 30 EEHX E, ik
#E% R 18 AL F LDD X 28 i sk 30 2 [d].

H R 6l TFT 202 G888 KM B & BABL EL JTff 203 &6, &
FERBH N R TFREATFEASBHB UK S ERBER S
FEEE TFT 202 RE#FESLERS. EXMEAT, WREBILASHEFRER
=, WASERHBEANEE, FEFENWERN TR, Ak, &FE
FNHI B LA B

KXTHREBARTFEANREHNSGAL, B4 LDD SHERSEHEWEE
BHEM. HENWME LDD R&HMBERESNEILSBREKR, A
2 FR U \E G R A — Fh T (0 S5 4 T [R) BN AR R TR B A AR
MEIXTEEMI RS, FHEMTRTIREHI), SAEMBERESK LDD
XEBEKEE.

WEr, SHeEES4K LDD KAKER R 0.1-3um (RIF£2
0.1-1.5um) . MRKELK, WFEBE (AFEWBAE) X, M
mRTE, WEIERBRRFORRRE. A 5MEHRSE65 LDD XH
KERIER 1.0-3.5um (BIFR 1.5-2.0um) . MPBiZKELK, UARE
REFREHER, MUEKESE, WRNBILEBTRBBR B

B NELREW P FEBERETHBERMNLDD XFEREBEHX
e, FrREEFERX 26 MEERER 29 ZHAHNEFEBE. BT
EEFEMRRICLDD REERKEX —M, FEAEFHIER TFT FREHRA

17
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F (HAKEF) RIFHLBRHER.

MBI BREBNAREE, HMINBRZES TFT 202 WEEE
(REERBEREX) BEEHRFRK (50-100nm $iF, 60—80nm Fi) .
F—J7 H, \NB/FFR TFT 201 8IS BRNAREE, BADNFHEECE
HEBWIEFERX) WEEHRER (20-50nm HE, 25-40nm FiF) .

PAEHRT ERESETH TFT $#. EHEHPERMNEHR—
MR BB FA— MBI RRERL T CMOS BEETHE
2,

EE 2 4, EEFRDARRFENMEATRIEREFREET
KB TFT FAE CMOS B8R n VAIE S TFT 204, FEHHEBRIEIIH
B 2RSS M) g 102 FIMARAE S MK EE 103, Z &R T
B 1. 358, WA IR EMREEERE (BPERES, AD %k,
BFSHHMERS) .

n VAIER TFT 204 MHEEEZBE—NEREK 35, —PMRIKRE 36,
—ANLDD [X 37, fi—AMEHE X 38. LDD X 37 5#t &4k 39 &5,
MR 4 % 5 18 eimH1a].

RERRX — L8 LDD KB HARN T BRBIEERE. R
TEHEL n WIER TFT 204 FHBILSERE. Kk, NAEZBEREZ
T EgEREE. Fik, LDD K 37 RIFSeM T ERk E, dbRE
Re by /N B BE R . R ED AT DL = BT R AME .

7E CMOS H B H) p YAIE R TFT205 F, AR B4 HIR 4t LDD X,
EA#RBRFEASTENSLAT R, Ak, FHEREEFE —MERX
40, — MR 41, —MEEREX 42, HR4A%E 18 FM Bk 43
REAEH L. BRETLUIRE LDD XM n WIER TFT 204, DIxt#E
TF R K .

Y p VR TFT A/E %% TFT 202 i, ATAE 5 p i@ A TFT
205 HHHRIK S .

n VAIER TFT 204 1 p VHIEER! TFT 205 HE—ZAI4 % 20 B&
FIEBIRR L 44, 45. RIERZ BIRRE 46 BHEH.

g 47 REE—HAE. BEHEXEHN 10nm-1uym (HIFE 200—

18
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500nm) . BEREMAEE (AELERUEENERELEE VER)
AR R . S 47 B TR R ERFKEBK TFT. RE®
B TFT 2 LW EL EEERER, 08. 152, E—HLR 4T T
RY—MRYPE, BERE (AIBHETF) HEAGRBIHFAN TFT —MW.

WS 48 RERE ZEMALE, X HIEFE TFT B AHKFZE5

HSERRE . BIFIE A NN IS R B AR . R BERR . NG R M IG5k BCB

(EHHTTHE) AESE _ERAGE. XEENRAETTUREES M
TR PR RIFHFE, FENEERE. RFRLEE _—ERAZES
R W TFT S} B EE R, BN EL EXEEANFEIEE 8. 75k
BEFEE—MENBRERNMEEERE, DGR/ R L& B E 2
EL THMEARZAERNTEEE. Bk, BEAE 05-5um BT
(1.5-2.5um B4 ) »

e 49 RHEH S EBES RN S T ER (EL AR &
B R R4 48 B —HiLE 47 LEIgEFL (FFA) &, BIRETT
M2 B RS TFT 202 FIJRIRER 32. BRFEHER 49 MFRE 27
AERAHEEMN, WE 2 iR, ELENBEBTLUBRZZEKE
WIHANBIEE

EREXR 03-1ym ME=EMH%EE S0 REEMBK 49 L. K50 H
SHEEE., SARELEEENNEESR. F=ZHA%E 50 L&
S ZREE ML TR ESR 49 ERIFO, FFORGEHE 2] B
. BERAFERGT R 10-60° (30-50°F 5D .

EL E 51 M EE=E%&L%E 50 L. EL 2 51 A/ERESWE
SEEW. SREEHMERUMNRFEES. BE, ETTEARB/ES
NEZ RN ERE/BTHREEZURFMHEINRESZEAR L. B, .
WAMER U ESE RREER /A RKEE/BTREERUESIENE/E
23 NIE BRI R BB TR E/BFENEBFHESI RS - 2K
d, AIFERAE—CMEH, URAHAREEBMEESBREEL EF.

#ln, T 52 EEF B RYIE S WA THEERNLEL £18: X
EEF|S: 4,356,429, 4,539,507 4,720,432, 4,769,292, 4,885,211,
4,950,950, 5,059,861, 5,047,687, 5,073,446, 5,059,862, 5,061,617+

19



200410088071. 8 oM P E16/33m

10

15

20

25

30

5,151,629. 5,294,869 5,294,870, F1 H & FF /A FFEFI5: 1998 4 189525,
1996 4E 241048, 1996 4E 78159, M “HH LM FERFH 4L
EFR” , 437—450 T, “HHEBERHEBERL” , Tetsuo Tsutsui 5.

EL B3 EEFNUMEEERTA: BERNNT R (L6) .G

(%) B (Ef) W= EL THEHHE. S6EEARNKTER
EHE (BERE) NhE. §4HEARE KA KREH EL MR
& (FHREEEHRE: CCM) FIHE. XK (HABHK) XRHAEH
B A% B A T RGB #:#H EL Joi-RI 7.

B2 & R—FE T HNTF RGB = EL Joi-H) /7 %K 5E
Blo M2HRARBRT —AERE. Lhil, ANTLA. FENEAENK
BMEFHALEHNEE, FRERETEEER.

AR PFEANEEA R TERT, FAIEARFHONMTE. R
T, BEAENREHRNERRT EL, UREEREN RS, BREFNME
Rkl k. Boh, TLLHRMAE R RE, A EAFHERA R
[ ATIESE.

EL JoHERIRAAR 52 B EL B 51 L. —MEaFEE (Mg) « & (LD
BRSNS (Ca) HIAT R FEERAMR 52. BIFMAH MgAg (Mg 1 Ag
PA Mg: Ag=10: 1 LLBIBREIMED HkmBER. 75, EREH
MgAgAl 1%, LiAl %% LiFAl k.

BRIFEEL B 51 BB ELEEARAKR 52 MARETERF. EHE
7ET B4R 52 1 EL B 51 Z [ F AR K# 0 EL TR e E.
ARG, HEEEE AR ERmE . EL ZFBARER
A EL Juft.

EVWERRENEER/E ELE 51 MK 52 K24k, SR, EL
251 X TAKIBMESS, EARRERABENEZERAR. Fit, BIEFEH
WEAEME, MEREE, FRERATREEREK, FflmEZRR
P A EHEH 74 CVD L.

WA TR RBE. ZNERVESEE, fEARR EL ERIGEHET
. R, REFEEAERNETREFAEEEH SR, TN
BREBEEN ERTERBERN.

20
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w5 53 BRRFEER. ERIPAK 52 UAEMIMNEKE, BREE
BINREWBR 52, IR ERK S3, BRFFEHEESE (AD . H (Cw)
AR (Ag) HURFEFUIT R . fRIFEBAR 53 BT BB H B A1 N DA RRIEXT EL
ERn#h. BRI R RN ESE AT EL 2 51 MR 52

5 BEBRBERBRETSKTP.

T 54 25 M, BEERIN 10nm—1um (BEFH 200—
500nm) . YTARSE —HH4LME 54 M EEHHIAN TAME EL 2 51 #4tK.
ERFERFAINBN. R, Lk, EL BRARMSE, BEEN
FEBAREE P #HIT (BIFNZERF 120CHTEE) . FEH, arLliiEs

10 WEERGERERFE CVD . Bk, ESRE. BEFEgE
BIRBEWE (EHEREE) .
ARV, B2 RFRIFTE TFT EEEE, HEARESIHEERE
=3
ARB\W—NBEMRER TFT, BEdFAREEU B REEHRIERRE,
15 HAERAFHSHNRESH: LPEN TFT FEEN &AL R 1%
EMREEREHAYY, FEEFHEEMER EL B84 50Kz 8%
B— AT RERN RSB AEER. B, EXBEARTE2HELE
ARG, KPP XEHWER—NBELHE.
FAA KA T KA RERY TFT Al R AR RIEEE, HE I fm#
20 R FEATNESTSHAREE. Fik, 0E 2 fin, BESERHID
R IEHE A IMEBEFEARLEEE TFT (£ OFF RS R BIKHE
Wl TFT HFERBR FHEA T EREE TFT Ki8) , UHEETE
Y/ EL B # T RFBE Er (B, TR RERESHE) .
L 1
25 ¥BZZE 5 28 HMAERKPM —ANLHE . LAHRFENBIERE
B4 TFT MR R MM BB k. X TR B, AHEER
&, BPRREAZEARRITTH CMOS & #.

B, EESQPRRER GRAHB) MEAERBMNER 501 £

PR HE . EALESIS, —NEER 2000m HERLBEMS—NE
30 EN 100nm AEWREEEEEHERCEBEFEEER. i, 58

21
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WA R FMENERERFRFEE 10—25wt%. H4K, FA6E
EARER FTEHERBTTGMATEERMERE.

i, BEBMIRERGE, BEA 45nm 3EE R 502

EHERER 501 L. X FERRWERATERS. Ao, FEARLHES
5 B FAREESRESHANEIHE (BERELSEED . HAKER
FHERAERBESHNERLPBE, WIERREHE.

XTHEEE S OMPER, TS RALBHEARTHHAEGL
FrEF HARY) 1998 £ 247735 S BRY AT T A FRL—ILE
IR, BRPRAT MR, oNifEAEAR.

10 B, EEAFTTO 503a F1 503b HIFE B 504, 2 sEiEd] K
150nm BRI EALEE. B&4 (N BEHR 505 813 i3 AERF
JE 504 L. RTFENIRFENER, 7IS% LAHRY.

M5, mE 5B, MR BHAT 570°Chin#h 14 /oI,

HAERFREE 502 #idafh. A, BUAELFEESEARMALL, NS
15 Ni #Ad X 15 506a 1 506b (LAJEHFIE Ni RN ) Fih. SR 2,

R BE RGN L RERE 507, HPRELAXREHFERER. &

M BR B 4nxt T B 19(A) BT REI {11 0} 5 M MIAT & S B B FRATS

FRAHAT R F).

WwE, Wl SOFR, BT 15 RWTE (BREFABE) WINE NG

20 fNX 506a 1 506b F1, FET A RIR 504 1ENFERR . Rt T8 BOBE LA R IR

FER KX 1 508a 1 508b (M /EHEfRBERIMEED .

WS, Wl 5O, E S AT 600°Chn#h 12 /M LR
£ EERE 507 TP NiE kg 2, FEILTPREH S L
N X 35, 508a A1 508b W kIR FR FUARBEIHERERBITE

25  (ASEHEGIF A Ni) FIRZEEAFIERIINE.

BT RE, BRI\ SIMS (ZRBFREST) NEE, BRES
FRRERE 509 ) Ni I ER DB ZE D 2X10atoms/cm®. BR Ni XS
BHTFRESS, ESREIETEEN, XXF TFTHERFREHEW.
B, FEAEREARPIVR A HIEER SIMS S B UERIR, HTE

30 FELHFPEEEE/RAKE MF 2X107atoms/cm®) .

22
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A BR] b o AL T SR AL 18 B £ SR RERE 509 3P 2= (LT A2 TFT
HIBIERIKF. M5, A Z RERK 509 WEEE 510—513 RELH
BB h, KA LA SEEERAE T B4 E R R R
wid. (B 5D))

5 WiE, i 5EFR, BEdEE 714 CVD £ AL 50nm EHIE4RE
JE, REEENSEFHIT 950°CH 1 MR RE, FHiTihaid
. EUSBTAERR[EHEEBRARNENESSIE

FERREAEES, FAEEMEELEEZ 8K FEF#ITE L
W, BEEARY 15nm ML GEBREEL, UREERE KA S 30nm

10 FEAERE. B, BREE N 80nm FIMRLZRE 514, Hd 30nm B
M EALREEFN Sonm EHEENERESRAE—E. BEE 510—513 1)
JE 2 P O AV AL A2 1 AR 30nm B .

WE, Wl 6(A)FTR, TERPUMAIFERE 515, B2 Rk 4 %
SIAIENBE p BT E (LUERFp A TE) . fENp &

15 Z&FATR, TRAREENET 13 KMTE, ABMIMERE.

(RAMIEBZETE) HiEH TFT B{EBRERIE.

WS T, BEEFHBMEMAR, EREFBMEADREIT
LB H)REN BHEB FHEBUK. L%, TRABITHERESEL
BFHEANE. BBEHIE, BERESHERER 1X10°—1X10"%atoms/cm’

20 (RRFEHEHIMER 5X10%—5X10"atoms/cm®) BIHHZL R X 35 516—518.

Wi, B 6B)FTEIUHFIFER 519a A1 519b, B IE K
HEE 514 BN BE n BWRETE (UERHEn BAFTTER) . /£
o BRFTE, AIRARKENET 15 BHTR, 8BIR 0 B,
EASEHEIF, RAARTHALECPH)AESENEE FHRBEBRNS

25 BFEBREE. B 1X10%atoms/cm® IREIMA . 45K, TR B#THR
BN ENE FHEANE.

BWEHEES n MEARTEEBSEHAMIEL 2X10¥—-5X
10%atoms/cm’ IR (ARFEMERIE R 5X10'7—5 X 10" atoms/cm®> FE L)
n B L RIX 3 520, 521,

30 e, WwE 6(C)FTR, XNBH#E n MERFITEMBZH p BIZFA T

23
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RETRELE. AFERBBUESE, B2, BAREMRLSE
514, BREFXABHBRABREERKGE. 54, RIFERTRENE
BTFHITHAEE, BAETRSE 6(AIEFHERREEEINE
U5 2 FOHI AR 48 2% f5 2 8] ) 57 T 3 B3R o

5 RARAEABNRCEBEA TALRE, @ 800°C1 /M iss
BAKAEHTEUELE . AR BEPRELESETHITHEL, 5
EEESAEPHATMHAGE. R, BEIELRSEART M.

B FRERH T n B2 R IR 4, 5204 521 B4, Bl n B 2R R IX 35, 520.
521 FVE n B2y X 3 520, 521 IRk (B 6(A)T R B p B2

10 JEXE) AR &L, HABEMA n BEFETR. 3 TFT

B 5 e Y, X BRE LDD XIS A0 7418 % B X 38 7T 76 B — AR 4T

%o

E, B 200—400nm EH)REE, F#HTHE, DUER RS
] 522—525. MEARFTEHAEW REBGIKR, R, LENBGFEH

15 WMHER=EBNEEE. S80S EBEaHIEMRERME.
Bisth, MEFAESEMERE (Ta) « & (T . 4 Mo) . &
(W) | % (Cr) FEE (S AR TTEHIRE, TR TEAR
s (ERBRERBEABRNEE. BAOE. 1) ; gl
ZEMEEE ARREWEAN Mo-W ££ 8 Mo-Ta §4) ; HiTR

20 MITERAEADE CARRENBE N EC SRS . 3R, €

(NN Y A= . (I8

FEASERE P, KAHBE 50nm EREMAE (WN) BEF 350nm E#)
B W) BEHIBRAEEE. XGRS EER. B mAE®ESE,
i Xe 5% Ne, {EXNIETS4E, ATRHIERE BT N 0 VE R T i 9%

25 WRY, FERCHEEAR 523, 525 ISRk E A n BRI RX 3k 520, 521
b, HBRA LG 514 KAEPE . EEMSBEEFRSHEREER
LDD X, REEFHEET, 7TEFZMBEHE 5242 F1 524b 7 B5, ©1]
MEBEE.

WiE, RAMBER 522—525 fEA#E, B3EHMA n BIRFT

30 F (KRLHEFST AR , WE 7A)F7m. W, BTEH UEB o

o
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RZe X B 520, 521 WREEM 1/2-1/10 WREBEARFME R 1/3-1/4)MAZ
MR 2 RX 8 526 —532. WEEREFHN 1X10°—5X
10'%atoms/cm® (BLEI(E K 3X10""—3 X 10'%atoms/cm®)

s, B 1B, TR 533a—533d LI H M R,
SRIEMA n B2 RTE (LG I8 , AR EBEHERERD
Ze R X B8 534—540. BEALEN AREBLE (PHy) MBETFBHRE, I
BEAT A DAE A X S X B R BE 2 1 X 102°—1 X 10*'atoms/cm® (R FE
% 2% 102°—5 X 10¥atoms/cm®)

BT TR n WIER TFT MERRXSSRHEXE, HEFFx
TFT % FFE 7(A)T R H n B2 RX i, 529—531 H)— 85 K TH
X 38%F B T B 2 FF 3% TFT B LDD X3 15a—15d.

s, WE 1(CF 7=, PMFHEE 533a—533d #EkK, HEAH
MR 541, REMA P BIZR LR (ARSSHF AWM , HE
RESEIREWMPZRX B 542, 543. ik, WHEXH Z W5 BH)
MBS FiBZ4E, IMAWLAEE 3X102°—3X10* atoms/cm’® (REN 5
X 102°—1 X 10*'atoms/cm?®)

BB 1X10%°—1 X 10*'atoms/cm® I E A BIZREX 542, 543 F.
AN CAE D =5 TFRERIREMAR .. B, FUEH SR n B4 5 X 58
SRS R p B 7R R X .

WSS, B 7D, PUHMAIHERE 541 R, HFERE—ER%E
SRS 544, ENE—BERMA%E 544, RABSHNELEZBENLIRES
MEREREHERIENSE S . BEEHITFAN 400o0m—1.5 0 m. FEALH
B, ¥iET 800nm BRI AR ZIRE 200nm EHEALEER LR E
o

E, URREMAR n B8 p R RT RBBEE. BB KER
HEAS M EEE . EEASSRI P, RS BEABE 550°CEAT 4 /b
Bt Ab 2 .

EAEES 3—100% KS4AEFH#HE—P U 300—450CHEAT 1—12 /)
I A 38 DAL AL AL B L I AR R I AR S DA U R A IR R EC
S, ENEMAAER RS, T TEEFAEL RAELES

25
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FREER) .

EE—EMA%E 544 M REANE, THTEALE. FHBK,
R 200nm EWEEAREE, FuEFR#TEALE, RERHHE
A1) 800nm EFALFER

s, WME 8AFTR, EE—EMBEE 544 FlEEMIL, HER
VEAR B4 545—548 FIRIR F £ 549—551. FEARSLHERIH, BAFE=
EEWNERESER, HPE=EEMFREWINEZELFLK 100nm
JEH Ti . 300nm BEHMAE Ti F4EEM 150nm BEH Ti iR SR,
KA A FEBRE.

s, REEN 50—500nm (ARFMEHN 200—300nm) HIFE—#E
{LBE 552. FEASEREG S, 300nm B A S L RERE A IESE —HLAR 552,
B AR AL,

W, ERENEEERZ T, Bt XASESNS 40 Hy 58 NH;
AERHTEEFALE. AEEEBRNEMASE —EELEE
544 b, F@EIHACE, BUETE MK 552 WERE. kR, B
MABE— BRI A% 544 FIET BBIRIRKREN, FEETHEHSA
14

5, e 8(B)FTAR, TR EE VI G HIBHI S — & M 44 553,
RBBTk. BRSTES BCB (EHATH) ATHTAENMAE. 5l
M, EXNE_BERBEE 553 Bk Fé TFT BN EEEZ, BRG
JEZE RS ERRERN. ERLHEFF, R 25um EMERSE
fE.

WG, W HE R4 553, 5 —ali{uE 552 FZ K Btk 554

(CFIBD HI R B &R S 4 551 WAt . £ 4 K% 3, FE AL 110nm
BERE8E/E (TO) B, FBETWEFIREERKR. TXRHZEHTE
B, Hd 2-20%K)EALEE@EnO) SENERF. ZFEEBRE EL i
FHARIFEH -

W5, TR 500nm BESHEMAEEE (LG FAELR , R
FEMNTFSEBR 554 HMNBRBAR, HERB=ERLZE
555, BFORHEN, FAREERAEHINEES Y SELMEE. W
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RIFOMMERE B FIENEE, AREZEERN EL BAHLEIRE
FEE Y A R .

e, BEdETTHBIEESLER EL E 556 AR (MgAg Bik)
557 MABRBESTSH. EL E 556 MEEERIF N 80—200nm (HH
{H24 100—200nm) , BIRREVRREREESN 180—300 nm (HLAI{EG 200—
250nm) .

R IES, EL ERARMFER — M N TFL4ERNER. —1
SN FREWNEEMN—ANNTEERNEE. R, EX EL EXTHR
HITR R E, SNNAXSEFHEEMBERTARAXEZIER. H
W, BEXXRHEREE, RTEENSRIEFEHREER, FEXNTH
BB REEHEL &E.

M, HREEEREUBEBR TN TLANFTERE, FE
MG R R AR 6E EL ZMAR. WG, EHBEEURRRT
MNFREMATESER, HAHBERERVHSZERLH EL EMHA
. WE, ML, EBEEEURERT NN THREAKNFEERERE,
HoEBEFERERE A K EL EMBAR. AR, SEREE
BATFARENGEE. B4 HRAWEETHFEN. RFFITAENAE
REZHBIXFTENRER EL ERMHEK.

—M MR A T EL 2 556. ZRB|WSBEE, REFAFN
M. B, TRREEEENRENE. EETRIEE. #EMETF
FEAEHNESHE EL E. AL+ MgAg IR 1E EL JTERH
W SENH AR AT B E . |

VERMRPEAR 558, FRKHMAHBARKN FEE. REEZTIR
2%, BEEEARFTHEAEL EMBAREMEBEE, AJRBRTS
% 558. LR EL ERMAKZ G, BIFELEEHRARYT BIK 558 AE
HEEETZRH.

EEEWER, ICHEIEESRRE ZHLE 559 M5 300om & .
R b, FEk 558 flinAH F# 4% EL Bi#K. Hoh, EL JTERMHE
EHLETUESERE _HLE SSIB#— PR

ZHnE 8 (C) i BHEMR EL BB 4HI{EEM. Lt
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15

20
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EHAEME (C) FIrNEERERAREEEZSP, ZRMBEHR
EAESHERIFE (BEE. KIREMMEE G (FH) . £
%A T, EL EWATEMNE (GG B EEESEIES SR A ER
BREEREHE (EHTD) BARFRRES.

BEREERESSERANZE, BE— A TEEN T 2 imiE
HWEEREER LR ERSINRESRRHES S (RIEER EEE:
FPC) , H&W4ME. EARBBF, EL B RBF R/ EL FER, H
HE LTSk

PitEs B 11 XA LR A PREFE R EL BoR 881 i S H #EAT 4
B ALHE A EEMR EL R B8FmSEREER 601 LK
%2 £ 602 MHRAZ SRS B 8% 603 FIIEE S5 MK 5 . B% 604 A
. ZEIMAKITFFF~ TFT 605 & n IER! TFT, HHH R ELEZEME
E2MIRZHESE 603 MRS 606 5iEEBHIEE S ML 604
HIYER 2R 607 BHIAT Wik, FF5% TFT 605 HIdRm iRk ZE# 2| g H] TFT 608
IR AR o

H B 35546 TFT 608 MIVEARIE B B2k 609, HaEE#EH] TFT 608 K
MR E B EL 7T 610. IETRE M & EHE N2 EL Joif 610 HIRATR .

VE g 4R e -5 sk B FPC611 BB ML 612, 613, A TIBRE
BARAIE R, CREER —FERIIRBL 609 HIEIAL 614,

TEESME 12 (A) # 12 (B) HEFEIFTATEE EL #ERE#HAT
Wik, FEMNECRAER 11 FHREARIRS.

FEEE 1200 EEH— AR ERS 1201, —NEIEE S MK B
1202 F1— A EE EMEZ B 1203. NENEBEES| HE& &R
BRSO\ 612—614 1 FPC 611 EH B/ %

BT, REAFEME 1204 UEDSHARERST BEEZENDT
MIRZH . SMEME 1204 BURAF —AMEHER, MERRRY
KF EL MR, B —KERIR. SR 1204 IR
B 1205 B 2 B K 1200, AERERSER 1200 —BHH FAZ M.
A, EL T4 TREHAERASERREH ST [TER
“. T LLE SRS R 1204,
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AhEATRL 1204 B R IF R AL B, MBTBEERE. Hlm, F
EMPE (ERBEE. ARS) . RAHE. BEEE. FIEE (B
HEREE, KIEMIE, RBKIREE, XNEMIES) HEMIE. H4b, Al
DHAAXRBE. mMEHHE 1205 BEA%E, WETUXHERBHE,

5 WMABNELE.

ZTHRIE 1205 B ts, FTUFERFTEME. REBRRES. 5
bh, HBER IEEOCEM IR LR ERITE . ERE IR KBERA
EE KK A .

SREMERENE 1200 ZRBZERR 1206 FRIFEXRNFRSE

10 (F. & ARE) . BHARBFREHE. BHEBRE (FluLlef
Bt WA EALESY) . W 1996 FEH HASE L F BiE 78519
IR B4R ET DA R PEPE VR B .

R 1206 FRETFEFERZRERN. 1997 FHHAFFEEF F

H 148066 T B K TR URHETHEF. RANEEAMDENTE
15 .

mE 12 (B) firn, 2FBSEEENEER, G SEFENEE
) EL Joff. BB EHE —AMEN A BRI B 1207, AL
B, SHIMTHR: BEFESLMEREL B, Bl (MgAg HR)
MARBETZESWRPER. 5%, W3R EL ZMBARFHEHEE R EE

20 FEAR, FEARBEIS —HEERET EE, WA A 12 (B) fix
&K .

U, EL EFMARATUR RBEEZES S, AREREARIH
BL. B8R, FREERSIER FUALSHIRE. BRI EHE
ELEFHIWER, BINANKREENER L.

25 RIFEBER 1207 RFHEL 1209 EZBFS 1208 FiRX 8 HEA
2 1210, H AL 1209 H 5 R EBARMAR AR E . B 1210
R FETEBRE (B, AL+ E OV)RELFEF BK 1207
MREL, HEFHEBRMA 1211 /+ /EEZ FPC 611,
THZ2WLE 13 XFEIXER 1208 B4 K E1E D BT
30 B,
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B, MEALHFANSESIE 8 (A) FRE. LK, BREE
J& (B 12 (B) F¥:5 1208 iR MEHFE —EMBELE 544
MMIRAERE 514, FAERK EREEAL 1210, 1R, RN B BRIERLE
ME 8 (A FHIwRE (B 13 (A) ) .

5 ZJE, BB (B) FHRE _EMALLEE 553 ME—HiLE 552
i, BRERS 1301 BB REHEE—NF D 1302. K5 B B
1209 DI HIT O 1302, BAREREZE 1209 58 8 (B) FHIREHIk 554
FIE e (B 13 (B) ) . |

FEHRET, ERRWHTHATEL ot (B=ER%L%HE. EL B

10 MR WEHREE. ki, BE=EL%EEMN EL o5 v B i F)
A= REEATERAEE 13 infIXEF . REHERAK 557, FHi#
SRAH S — N EEE R ER 558. EREMBIFEE 558 MMAL
1210 £3ERER 1209 TMHES . AEWREE _HHE 559 FE53HE 13

(C) FimlriRE.

15 EiE LR RLIE 12 (B) Min5S 1208 FiRXIAE A& .
BIALR 1210 4 5THP8E 1204 FE)E 1200 Z AR (EE: TR
WERFER. DEEFEF 1205 HEBRA S FEHANRNEE
=) BEEIFPC611. EHHBABMAL 1210. HEWEIAL 612-614 1
AT LA BA R A B 5 SNAESP 44 KL 1204 LR ZE#: 3 FPC 611,

20 L 2

WEHEER 14 FRETER 1 (B) EMARIMNEEEM.
FEMEES S, ~mTE 1 (B) PHEANZEAERXLTIHEL 110
XIRRCABE DA e %, BN AR LR 110 B A MHESHE R, WE
14 fizs, HHEBOFEHNEEH. F"EEXZREASETH TFT
25 Z5H.
XMEEFAHEEYGH IMNIZET S HREEEHRER AT
HE o
FEh, REBE 110 WAKLEHERYT BRBLE 110 MR EEFERK
BENEERATRE, ERNREL 110 HETHRER K. Fith, 7TLLR
30 /NMREER 110 EEREAZW, H HEMNREL 110 500 8B E 7] S 4 E
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ZEMEIIENEN.

MR8 LB B HIEAR B IR A 5 LI A SEHE 61 1) 4544
LS 3

EELHEG T, Z0E 15 NEEARTE 1 EMHNEETSTHIER

5 BTHA. TUEBMLES | FRAERSERYIT, BEBFETFERE=
JEMB B 48, MSE M4 48 BT o< TFT 201 A3 B 541
TFT202 ¥EFEE 1 EMEH, FHERE ZHAR.,

FEMCSEREGI R, EF _ERIA%E 48 E — b 47 B HEEEIL
HEEREEBK61. EALESF T RE 2000m ERBEEEE (B8

10 1%EENHRNEE) ENSEER61. ERERBMELMT T LLREEM
ERBIEAGZKAR. B ZERA = REHE.

HEEARF RN E=ERAEE 62 £H LMK 300om E. K5
FERE 230nm B MgAg BEAREN B 63. 3 H a0 EL E 64, AMNTH -
B FE B 20nm B B B FHE 2 S 40nm B HI KR Y620 30nm B K IE

15 ZTREEZE. FEFEKEL E 64, UFEBHBEEMATHK 63. X4
BRI 63 5HH/EHEBBIBENL 65 &8 B FT k.

e, EEFAEZRBIMHNZEE (BREEIRER) A885
TERHELEEIIR 63 F1 EL Z 64. FHAAMY, HEENEFNE
FLEIE—HBERERAK 63, RAGELIE _HBEHERKLIEH EL

20 . ERHEFIFHBINE BN ERHSERERLH EL EMAE
JeHI EL 2.

LEMNTF RGB WEERHAER —FHRAFE_HELUS LiAHE
5 B RMBE . BATLHMBN=ZAMRENE RSN, AT L8N
H A B =R EMOR &6 EL BV R A B UEE SRR EL E.

25 LLiXF 7 TER EL B 64 2 J5, 723 LA 110nm BRI PR . PRR
65 HEH B (ELXLHEHIF, &—MEITO FEE 10wtSHIE 4L
PERIERE) IR, HMCTERL EL Juff 206, FFFSEHEG 1 7R H Bl
FERE PR 66. BASTH—NWE 15 FiRnMERNWE

EALHEFINERT, FETENMRETHESRBAER ERRF

30 TFT MAKKNRE. Bk, JLFREPHENRSE, EIER TFT X
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HAUBAE— MR RER . HEREZENE R R IEHEHR KK
XN, FEEZPIRESNLE (RABZL) #/E.

AELHEGIEHTT LB 5SS 1 A 2 FREA— NSRS

Ao
5 SCHEB) 4

EALRE T, XEHEG 1 FHEENFREMRE EL BERB40%
REWHEHIETHiE. B 16 AT#HR. £@ 16 F, B 1582 PRI
SEATER 182 XA

FE 16 1, #5201 RRFF*X TFT. EEE—MEREKX 13, —4

10 WX 14 — RS (HIREMER) 106. 175 202 RN EBHRIEH
TFT. B8FE—MEKREK 26, —MEREX 27 Fi—/MHEK 30. BHISB
W TFT 202 MR K HBIR 49 B IRIREL 32 % . B2k 51 M 52 R
F% EL 2 51 FifH#% 52 K942 B . EL Joft 203 B E B4k 49. EL E 51
AR 52 #4955

15 AT, FF o< TFT 201 R ARER 22 (BT 482 38 1601 5 H % %] TFT
202 HIHE e AR 30 ERESE M AR 30 FE S BB i E] TFT 202 HIVEMREE 31
BEESMWAFEE—NEHEFMERS 112, FRE 31 SHEL 110 E#.

AL P E 16 NEMAEIERHIARKE, ©RE—AMIELE . &

KB IPAT B AT LAbE S A BT E R JLFE BT o< TFT. Eyi#s#l TFT M
20 HAFMIE. ALHEITLUET 8 A S AL lEGMELES 1 = 3

) &5 g T SE 7R .

S 5

AL, SHEEMR EL ERBUHHNEEEWARTXH
BIRE RS TR, Biathit, £8 17 P8 THREH R BRR T

25 B 16 PR REMHEIRIILEE . B 17 58 16 FIARZ {7 T H
WMEEM G . FEIHERE X FAHHIR.

ZEB 17 1, $55 71a F1 71b 43 B2 e A 420 8 sl 5 0 A el AR R4
WEBE, wWEAESSHES PrMmEtk. mE 17 Fizx, S01°7 AR TR
BHAFHEREBEEENEE. BREHEIIATERESIRE.

30 ZETHEER 71a 1 710 AT ARG —F S EESIR, WAL
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RSB ERE, SENENEEE. EEENERRZTHER—H
AMIERRIE, UETER—INREEDT 3um AL, Hib, &
FEZBEACTRYT B REEZBEIENFTRENTE.

A—HE, Tk 72, H—FEENTHBEE 71a F1 710 HF

5 HBEER.ARARENEE—MXTSHEABRNEERS—MXE
HEAHARNEEE. MRE 2 A AFEFTFAEFNMIE. R
WL N AEEREES, HEMASIFHEMKE, BEEAERE
B B4 % B ARt R Wt

LHEMEA LG LR, SSHF1HE 7 (D) dBF, 2aF—F

10 [BIA%EE 544 PR ZATPATROELZ TR, XMER T, AT H =R
71a F0 71b FR KR E P AT AL E . B RAEEETEEEIF
AT, AR 71a 0 710 BAKEM, BFESEREETENT
Ippm HIEHEHR ST, Eit, AABLHEESESMAmMGEA, HE
e (B8 BEEmMEEETRE.

15 BEPBZE, FREERBSAARN FHEE. T Btk 71a
710 SHRER 72 #2Abp)H 0T #A{R RIFHUBR MRk, X1 AT PAE TR E
Fr) A A% B Fis 76 on 2 M B8 AR 71a A0 71b.

YRS ERXIHEA KN AL HEFHMEWILEER. RE#RWT.
EoAASEHES F EL B 2548 18— a8 2 A F WUR 3 AT I

20 i, FTUAMEINEIRS Rk EA TR ERFHRABE K. I T WD ik
fE, FERTRBBNEESSPAER CaBLhaiE., FAEBFE
TFT I EANEZE) .

XFTFT EABE, FreRETENRE, RATUELHTELR
B b I RE RS B A R R BB B TFT. 2 T I\ B S48 26 Sl ik 4%

25 HIFHEBERE, KESEHRERBEMEETEBELZL LK EL THRIBAR
(BRI ER) 20 EFEBRE/LFAUTERE, RARKTESE
RS GE— R ER 1.5-2.5um KRB E AN IS,

HEEXR, LEARKAHAIZERIFERRERKN EL BRE8F0H
BAEBRBIELMMRLEN L L. 2R, TUELEEESSUH
30 IXBhE B BT FAT B, SOk B IR (E 5 M 3K 3h B8 B A il
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WRESMES B, ZRIESIEER, FNBMUREES, hELE
PEARIX SN B B B TR . (HIRIXAE, IR REBS)EB LA ERE
KEIFH— A&

Fitk, ZPATAKBAR, 4K 0510 R AT R /MR 28
HEEEER. FLHGITHRELEWAIEREIAKH, eRE—M
IESEH) A SEHEEI ] DB B A & A SEHEFI SR 1 2 3 MEW
T SEHE .

SEHE ) 6

LW 1 B2 IR, FRAREESEZANRZRE 11 28
A EMENER 12 REN.. THEBRBRES TFT H—4M8 FEH#
F i F R KA (A OB S R K BRI A & RAFEELIH R B R
ALHG, BEE MR, BaT TFT EXMBERTEZHHk.

EA—MEAHNBNAZE MR, FE—HELCE—MiEE B

(M) « C (B N (B MTERREDS—FMIEBBTE AL (45) . Si
(RE) M P (BY) WITE.

Bltm, B LEAEAE (ANy) AREZHEHEAY, LB
B (SixCy) ARKRHIEMBRILY), UENEE (SixNy) ARKHIERHE
ey, DAEACH (BxNy) AREBHIRAIEAY, CABELE (BxPy) A
REFHTRHIBEILY . DLEALEE (AIXOy) RAXFEHE B4 iE e BUE
M, #F 20Wm' K WHS R, RAKE—FMBEENME. £LRKEL
MES, x My RESEH.

HonROTUEEE Ldtk&dd. B, EUBEMAZE L
B HFIHE AINXOy RARHIREMLE. IMHMBAMUEEAHHE,
mEEERHILKSEREBARKYBR. ERAELEF, xMNy 2EEE
.
FEh, FTLLH 1987 S/ H A Rr 8 F i 90260 R IA £, R
i, ATRMERAE SLALN,O 1 M HIZ4%iE, Kb M E/DE—H
BRENETERNERBEWLY, BFREL—FMIEBRE Ce (8)
Yb (48) « Sm (%) - Er (48) . Y (&) - La (8) . Gd (&) -
Dy () FINd (4% M. XEHEAMNEFANHE, mMALHE
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B3 1k 7K B 2 B AR I RUR
o, JUEH—RMEL RSN ABREEFERKE (TEEEER
EWIARFHERNE, REXERNAER) . SLEAFRENFHE, ¥
BEARENEESTTN. ERXEFEHFRKANIE, FHHEEREENLN
TSR, RN TRERE. (HFEF 5—100nm) .
AIUIERF R AR REEREREE, B Al i L

MESEMNBEZESMMERE.
EELHEFRHEHWATLLELHES 1 E s HEE—MEMaHAS.
SEHEH 7

LR 1%, BEFEEVEL MEHIEEL B, BEARHEBETLIE
it F A TTHL EL # AT . EXFERT, ENHETMEN EL #EFE
WERREEE, BTUERR TFT S 40F 8555 HP1IX F OK 3h B I B i
¥ . -

MRKREBETRBERIEESIEERNTYL EL M8, MXFARE
ATULHBARBEF.

KEFFIEHTUEEHES 1 2 6 MEER—MEHBEHAS.
L) 8

BEPATE R AR BIFEHEMEE EL B384 (EL k) FEAB
RAAFHEMAERR TN AT RER TR S ErRE. Bk, 2K89TLLA
VEEEWNEL EL B8 (RR—MRE&HF EL HRHERE) WER
#4r. fEN EL Bnd%, AAOANBRHBEMES, TV BRIENE, T8
REMBEESE.

ER\FTUAEREREESRBX—HRE S EFRE. B3 EL
ERBHERES.

EABEF®RE, B EL B8, BEH. ZFBEN. LBRAETR
B/ REEMSE. MAER. PAEEHE (BT EN. FELISH
W, BT PES NEEFCREMEZFEIS OLHERBHEIIC
FERFABESERASBMG, MEER (CD) , BOLESR (LD) . R
FM&E (DVD) ) . BFREANFFRTHE 18,

B 18 (A) Rr-—E M AHEMN, BEBE—IEN 2101, B4R 2102,
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PL5% 2002, B/RE4r 2003 FIEE#AL 2004. &K% B v F4E B~ &4 2003,

1B(BIRA—MRBEI, EBFE—F4 2101, — B4k 2102,
EEBMAIS 2103, BIEFFK 2104, B 2105 FIEZERE S 2106,
A& A LU E B RHR 2102,

B 18 (C) BrLEBRX EL Ern#p—%a (50D , s8F
F 4k 2301, F 5L 2302, LM EH 2303, B/xlMaE 2304, KER
4t 2305 M B RB/MH 2306, &K BAF A ER =B 2306,

B 18 (D) Rrx—MEEFCXEANEZRBIS (JLHEE DVD
BN , BE—/E4% 2401, iEFKEA 2402 (CD,LD,DVD) %%, #
YEFF % 2403, ERH (a) 2404 FIERIR (b) 2405. Bk (a) FE
ErBEZER, Bk (b) FEERFHFER. ARATHEERK

(a) 1 (b) « ZEKHAAHT CD HBBE BN, EA—IELEE I
XA R ERFHE.

B 18 (B) RA—NMEHER (BHRD HEH, BEEE —4F 4 2501,
BEHL 2502, BZRFEWERS 2503, #EAEFF K 2504 FER# 4 2505,
AR AR HE B RER 4 2505,

MRK KR T EL MEMWRARE, AXARTHTIRIER
KB RAL

ARPEEREWNATGE, LR, THTFREAEMNEFRE.
AEHEFIREFREEILHES 1 27 BEHAGHABRIEH LN,
LR 9

B 20 (A) 120 (B) MW kA K HEM EL B/nasE, BE#iE,
EARABEARARN S KEEFERNER. B 20 (A WXH
Alg; (=Z-8-EME—RBIBEEY) (EAKRNE, BER—MEFTTFHEIE
B 20 (B) BIfEH PPV (BXTER-BL L&) EAREBE, ER—MK
XE. B20 (A) FiE 20 (B) ¥ EL BRa8fFHIFERIITF TR
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*1
BRR oy
S FYHE 640 X 480
REER 22.5um
KE 64(6 LL4F)
LRt 2= 38%
IR IX 5)) B8, B B VE B B AR 12.5MHz
M 3R 5 EE B B AE B A 232kHz
Xz EL B B A
ERKEE A"
2= 62.5%
(=82 BE

MEAKH, ATURBRBPTEMNEZ KEESETEME TFT

HIAT 24 PE R R AR FE Y EL Bondd k. 7s5h, BB —MHEAT
AR AR R IR E T HIF R AR AR REIERER) TFT, JFET LI

5 BIEAER EL ErS&GERBPTHIRKEER. 550, BEEH
XM REEREREERES TFT NARRESRBNKERE, HUHE
FFEFIEML R RTHEHERR.
F5h, EHAEREE LK TFT B 5 th B R4 B B BT T % i Re
WERESHH TFT RENAFTHETEMENFEEMRE EL Bxea

10 14,

Rk, ATUBISERXMFEEERE EL BrssFRER — 1 ER
o (BRBO RFIERFRmETREEMEEZ REN N RIEFR

Zr o
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