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1. —#F BL B2~ &4, ais:

R AR &K Z Lt —A-FF %k TFT Fa— A &, &5 %) TFT;

HRAEFT AT £ TFT Z L — B4 % E;, AR

7 RAE BT & &, i ds %) TFT 2 L5t 5 L b 485 69 — A EL A,

b AT G IR — ARG BT,

B PR R A TR h 4 5 PBrid BL LA R,

2LAREAR A ZRK 1 EL BT B4, £ FFAEL 5

HRAETEF £ TFTZ LG —k B %IE, AR

T RETEE — Rk B GIEZ P E Rk EREIE,

E BT SIE RETR S — R BRGRZ T,

LARIBEAR AR 169 EL R 84, L ¥ AL EL 2 F ML

AR T A BL U2 L d)— BE4RALIE .

4. —# EL B &M, @15

7 AR SR Z Lt — /T % TFT Fn—A- &, 7 %) TFT;

AT AT £ TFT 2 Ety— B4 0E, AR

7 RRAE FT I W A %) TFT 2 L5t 5 i &, 4834 49 — A~ EL T,

AP FiE BL A OIS~ FowBAE FTXHANERZ
i# & — & EL &,

Ho BT R IR 6 — A AR BAART

HE PRk b IR FFiE A% 5 ik 5 — AR A= Pk EL B3,

S.ARIEAR A 2K 4 69 BL 27 54, L& A7id BL B -7 B4FE 045

FHREFFAEF X TFT Z L89B — £ B %E; AR

HRAETRE — B BIEZ L% —k B %R,

AP R BRY R AEMES R BB GEZ .

6. ARIEAA) 2K 4 69 BL 87 B4, H F ATk EL 7 BHL a4

AR BT BL AAAFZ Loy — R EALIR.

7. —F EAELEFEM4METEE, L5712 BL B FE4 0

T AR R Z L —AFF & TFT fe— AN, 74z 4| TFT;
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HRAEFTERF X TFT Z Lty —E%E,;, AR

T AR P iR B A ds %) TFT 2 L7+ 5 5L & 484 49—/~ EL TH,

AR R B — AR EH R,

Lo TR e R P 10 % 5 ik BL SUAb4E A,

BARERANER THLFEE, LTALEL EFEMFL AR

T RRAEFTIETF % TFT Z L e98 —k BHY%IE; A

HRAEFTRE —Fk BRGIEZ L F — k B %R,

EP A % IET RAETER &k BRERZ L,

9. ARER AN ZR TR FEE, ¥ EL B 7 BHE a45:

7 AR PR BEL U Z Lo — BE4b LR .

10 RIBRANZR T ik egdFRHE, AFEETHEGLTRE
B OENAALE., BEN. XRXARTE. BRBAEFREXD
frity —4A K E .

11, —# LA BL B840 uTEE, LVt EL 2784
%

% AR S & Z B8 —AFF & TFT Fe—A~ 0, ids 4| TFT;

BRI R £ TFT Z Lt — B % iE; A

R AR BT s 4] TFT 2 L5+ 5 3 &40 69—/ EL LA,

RPPrik BL A OESE —LR, F B FEFTIARNLRZ
e &9— & EL &,

Hoo BTk S IR 0 — AN A% B R,

Hb ik s %R ik S Pk % — AR e prid BL B,

1. REBERAER 11 48 FEKE, L PATEEL 27 BM4L 3.

AT AT R TFT X L H —k B % E, AR

HRIEFTR S — sk B GIEZ 4 F =k BER%IE,

AP G BY R AL —k ERGIREZ L,

13. BB A| 2R 11 698 -FRE, L+ Arik EL EFEHZL a5

% MAEFTiE BL U2 L o) — E46ALIR

14 RBAANER 11 TRASFRE, ARFELETAELTRE
A AEANAALRE. BEN, KABXETE. BRHAEFEHEXE

ke
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PRt —4R K E .

15. —AHE 35 Kot A, a4s:

—A 4K

ZABRMEF X,

O—ABEL 2R EFHETHY,

AP Bk BL B B4 L35

% AR I & Z L6 —ATF £ TFT fe—A- & ks 4] TFT;

FREFT AT L TFT Z Loy —BER%EIE;, A

7 AEFT i #, i de 4] TFT 2 k45 L b 485 69—/~ EL LHF,

LSRG — ARG ER BT,

Sk BT S SR BE 64 BT it i 4 5 FTiA BL LA EAR .

16. ARIEAH) 2K 15 694845 KXot AL, A A7k EL 2 EH/EL
w5

FHREF AT X TFT Z L FH— R B %R, AR

HREF RS — R B SIEZ L F — R BR%IE,

EP RSB BRAEARARE R BRBEZ L,

17, HRIBAAR) B K 15 691235 Kot B, ¥ prid EL 2 EHL
I

AL iR EL ufh 2 b6 — B4LALRE .

18, —FF{E 4 X+ FaL, eds:

—/~EAK;

EABRHEFX;

BIFE—ANEL RTFEHHETHS,

H AT BEL B 7 B4 .45

B R B R Z E ) —/TF £ TFT fe—A- & A ds 4] TFT,

S RALFT T £ TFT X Ly — B 8% 0%, AR

T ARAE P K W, A 354 TFT 2 L5 5 94814 69 — A EL U,

Ak BL A4 OEE—ER. F 4B E FTIRNELRZ
ia) ¢)— & EL &,

A iR kIR 6 — N B A B,
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P BT R IE G PT R L  S BT A B — LA AT iE BL B4EA,

19. BB A 2R 18 92 X FA, H A7k EL EFEH/L
L35

R AFF X TFT Z Lo 5 — R B4, LR

FRE G — £ BUGEZ T NE — k ER%IE,

EF RSB RETAS kB SIEZ

20, ARIBAAIZ K 18 691838 Xt HAL, HF Ak EL 7 E4L
wiE:

7 AR iR BL UM Loy — B4R,
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HBUROC Bora . Bsh T iER
HIZERBHEETRE

A AT,

KRAW E—MBEEER EWEESESG (EEShEE
BRI 88> MR EL (REURL) BRssfE, WKk EL BER%
HREERK (E7RF5) BB FiEE (BT8R .

HREA

IR, EEKEER TFT MERE TR KXERE, FEGIHEEM
BERFFRNNAEERE. TEEFNAZ REEN TFT £E75HN
NI BEWF HEREBENESN TFT &, FETUEEIE. Fi,
ALUETS SR —RBERER—EE LHIRSBBREHEER, BRIES
L R IE S AR U R R BRI TR

BHEEMEMERBIE ZEENRERECEF &ML S, W@
CLAE A — 2 i b g 3 & e B8 B T T A I E AR PR, R 23 IR
T4, PEEEI, BERED.

LR BHEHER EL B ZBE 0l 3 iR . £8
391, F5% 301 RAa—PREFRTHE (UTFHRIEF R TFT) B TFT,
302 R — P HERFIS NS EL ot 303 FIERATH (BEFREGIT
) B TFT (LU RRAEEIRIES TFT) , 304 Frn— 1 HASR (BEA
£) o JFR TFT 301 S5k 305 FRyEARke: 306 (HHEL) HHIZE. HT
=5 TFT 302 BUImAR S EL JufH4EiE, RS BRME L 307 FHE.

MR 2R 305 B, MR ISR TFT 301 477, SRJGIHEIRZ 306
HIEEE ST BEAES 304, FHBREH TFT 302 KR
JTo JF3% TFT 301 ByHR< M /a5, Bynssdl TFT 302 (M AR B i 77 £ H
22 304 PR BRI . FELEIFEF EL o4 303 &J6. EL ot
303 BUARCEMBEBEMENE.

BeRS, BN % EL Joff 303 R ESZ s ® TFT 302 MMk &
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BHl. mE 4.

B 4(A)R BB H TFT B &SR I i 28 . AR 5 401 AR 1E 1d-Vy
B (B Id-Vg #iZk) . dkkb, Id BIFSER, Ve 2BHE. Mitkdhzk
a] LL1S BUXT N TE =M A ) B R

L EL Jufhat W sh A A 1d-Vg FFrE s 2R Sk 402 P B X 8.
RE 2k 402 B M & X EHBRBE R TE 4 (B) .

R4 (B) F, REFTAHREERIELRERS. Lk, ©
FaR— M EELE/NFEAESRE (Vth) XK. KREEREEILX
A M ) AR 2R BUR BRI AR AL . F R IX Fh DX S0 oo i R A AL

BT HFFFK TFT 301 MARERNEIEE S B oM@ AR B A S
304, HEESHEBEHBREE TFT 302 MR BEE. i, XTFi
ERREREER 4 (A) PR Id-Veg S5 fgk—x—HifE. 8%
L2 X B T #4815 5 89 EL Joff 303, EL Joff 303 AT RO EXS N
FHEER .

EL TR XREZHEFSHES, wm g, FEMmMIITKE
BR. BEMFRAMBURE S, miZAET, BG5S R ERET
RERIR .

BEELE A A, ERKEERER TFT PN B
DB AE® DA M Flan, IR TFT #) [d-Vg FHEART B~
B FERIARE R EMFFo TFT 1 Id-Vg 854 (BIEF ES A ES) .

ERERS, BREETFTEERNKE, (BFFK TFT WisBERK
WANE, IR A IEA R ER NGBS EBERES TFT. #
=2, ARKBERRES EL o, AEmMAKFEARMEE, FHEHA
BE SCIUAR R K 7K F R B 7R

A, EMEIEAR MM ERRABNZENBEAES TFT, @R
RSl TFT § 1d-Vg A A, WARE HAERNRER. 7
A, MWE 4 (A) REZRBER, FA-NRBARERENZELER
¥ALW XS, FEEEERE—MER: 1R d-Vg FiEEREMMmE
), MBNEREEEEEEARE, BERMAERMME. X,
FHAN S F1E EL TR E BB E IR KA.
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W b, FF5E TFT-MERES TFT WENEENETIE, FA
KW AR A . B BT, BIUIRKEEN TFT HH A&
MIEERR, HFO PR EMARFIFEEML EL BBt ER
HRERS .

KN A

ZIET EREBZEFETARY, ANAKANENETRM
— MR ITEWN N 2 KEREERIMEEAEMEL EL 2RBM4. &K
BB — N EHRETRE-MEES XMEEEML EL BR85S
MR BT RE.

AEENAE, BRIF—FAEMN TFT RIS ELEH, 5
REFEEFTEEOREMKE S, FKEETREES TFT S HEAR
R B R B IT 2 o, ERIREEF EL TR BB L EG BRmE
il

Hitk, REENAAEBEEMA EL E R4t RERKKEER
i M ROk E RN, B, & —FhE T AR K E R R

(LA FR A B 43 IR FE BRI 7 K R B 7R ) o

b b, B REE SR T AT S H IR E KX TIRE 8
R F Wik AT 256 RARE 2B ETRNIEE.

B, —WEBE SR F. i, FEHA—ITEBERRE
B S &N P — A BB — Wl #54 EL BRa8 T R GME R
60Hz, =2, B 60 . ZEFHEUN T 1 B 30 % 4R
B B G I A . 8 I A8 — ot o B R % 1S ot T 45 B 1 4 B B Aol RR A
M o

— AN FHE A A TR E R (Ta) M—DELEEY (Ts) « F
HE A RE—AFTWANEEIE AR E R E T H N6, 74L& H

(BUREEIBAD 2 EL JufEARJEHAE (B 10)

dhAb, F—FWIRRME SF1, B ZB% /\Fml () H K75 5 i i
SF2-SF8. 54t /& #(Ta)fE SF1-SF8 12 % £l. ;5 — 71, X . T SF1-SF8
HIRFEE A (Ts) 4rHIFRYE TS1-Ts8.

ot s E B S A A 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.. 18 SF1-SF8 HWILHIMF HAEE, 7
B &R PTPATE 256 MREZRFHEEKE 7R,

B, EEEAMS (EAFER — /N2 ER EL ik Bk
FPRET (NER: REREARS TFT EEHER; E®RER)
BIEEFESHUADEANEE, EL tfE Akt WA E TR
. BB MARRENSEEZHEIFUABHE R, BEHENE K
ik, {15 EL oihkt. WA E AR AR K elnE (A%
ERZ) BEAME TSI-Ts8 FIEE—1. BRWE Ts8 AHINTIENS

ZE, BEESUAS, BEESHRMAIMELZEFFEASE
SERAEA. WA, FERWE Ts1-Ts7 THEE—A. REAE Ts7 AN
e EE RN

ZJE, XERENT T ESHEENERE, HBE L Ts6, Tss, -
Tsl WP REESENFEARENESREST N FHAESE.

HHI A FWIRB SR, ki, FENKEELIENES
Al B, ik Tsl A Ts2 i, BELSKINER 100%, WE
HLHI=E R 75%, 241 HE Ts3,TsS #1 Ts8 B, RILKIZEE 16%.

DL EREIRT 256 MK EER, B UHITEMBIKEER.

BPAT n (n BRRTEET 2 B MHUKEER Q" KEER)
B, —MWiE ¥4y B n A+l (SF1,SF2,SF3,:+-SF (n-1) ,F1 SF (n) ),
AR5 n ALK X R . — 1ol B 43 51 B B oE K S R 938 X s 0, I ELIR
) B B AN FE A B LAE

n NFENESERFHEAY (Ta) MEBELFAY (Ts) . 52,
18 I i R T 18 H R I B T BT E EL Ju it B I EB AR SR IR B th b N+
GEREH .

FHEH, INT n MFWBE NS RE P LER
TS1:Ts2:Ts3-*Ts (n-1) :Ts (n) =2% 271 272; -7 2, 27 @D (g
b, TN TFHIESE BB TS1, Ts2, Ts3, «+Ts (n-1) :Ts (n) )

ERXFHRET, E—TEWMFEEHEE IR E (TR
RIEFEINZEWIFR TFT) , FHSHmES TFT B EREIn—
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MTERME. BT, AN BRAES TFT KNEREFSHERN
EL T REIFHEARE R EN S ES TR FE AN . BfE
MEERN

EFTE n TR ESRERE, HFEIERFLRARERENZR
EHKE. Ft, YXEAE—NEEN, BEE/ N THAZERRNY
IE R (EPRFEE AR KE) ERIRENRE.

wrEw, XRXKHEIFIATENFAETHANKERRHTHEIR
PR EL BRastE. N THPITIMI K&, LATE—ma 824+
ii. ¥E 2, K LART 7% B3 m W) R ERIEF 5 M A EMRE S
) TAESE .

B2, B{f TFT RREF MM L HER (R EUXHERRE
P& TAE IR WA . TAEMZE Al @ IR S RS B 5 2 A
BT PR, (BRI, MARENSAHENE S

Fik, EAKAFFRH-MEEFENRHEELER, &70
EEEME, BRI E . ZEAE TFT M—2NEEZE, BEm{EE TFT
B Em SRR, X2 AREHN— ML, BEFAX
Fhm TAEEER TFT AT H ER AL EL B0 2K E 5. T
X SEI BT A T AR B B L 82 45 RIEAT b

RAEARAKATERES —MRIEEE, 28T UM% IR
B BRI A (UTIARIERH) BREA—RHENS L. XN TEM
GES BT 25D I E S A LR E Z A

FHoh, AW RBERATAREPEREGEHER RS 1.35um B8
FRMTHESHFEAMBER, HNF{11 0 FHNATFARRES R
W s, B Em I, FHBRARSE BB RS, ER]URIA
FELL{110} H 20 FE B [ .

B 19 (A BrRr—1MELRAHATARBSREE EFENSHRERX
298 1.35um B FRMKBHWBETRANESR. H—77HE, B 19 (B)
RANBEAEMRANAETIEEFREFILEN L REE EMREH
HPRTHEZ A8 NEF BRFHPLRBFREZN - ECE
TRABER) - »
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ST {110} FEBATH SRR 19 (A) PRI BN, i
£ 19 (B) F4AE T4 AN, FRMmEEEAEHAES. W
B FRATFE AT UEN, BTFARHFHNEBESELN L SREE
AT ABPZI X 43 FF 5K

EE19 (A HEFRANESZRT, 885110} WNmBREER
FIRFRATH EZRMAEL, HEME R BN T {110} FEBMTHR. 5
fh, BARBGERPATHBEEM 95, BT TR
WHRE - PMUBTRANBELZ ST ONELEANY E.

XEATARKHETWERN— M. BA{ 1 0} FEXES
AR — BRI E, TUAREW E— b, S A ERE
R R BAEERIAT A BE. (B3Ekr b, BREEZMENNES, FEmEA)
A HE — N ESRMNREREE, BEARAEAENTE -1 1 0
TR AR A FLE R T, T @RI 2 A AT O R B IR R R E . ot
RIENEES, DERIE —MTE.

EHEABNBMP BN — M EEERTFNG T, WEEMN
@, TRl s R R A RN S R E R R R . B, AT LA
TARPPNERENBFRATHESRSE(1 1 0B R AREARIB T
RATH BZEFX A,

MNITRABRTLLEE, E£RKPTHE TFT GEZHNEEREESXRIN
H TR {1 1 O} B ] i) B F AT it B R A A

T, BYNHAEAKHTNERENRFETHEE. BRATHE
R RS “RF XA, BTUANE—TEE RPN
AR)LATA (B2 D SR Z AR SR E. TIRwT, 7EAULBRH %
FEaRE LR FmE LW “&iA7 LR

AREEANMNIT B F MBI, TRAFGEETREEZESEM,
HfF @A EAE HR-TEM (RO HEEFEFEME) THRNERE
A28 () FE R ) i o X AT LA UL 2% 3] R 7E i FT 1 AR 4 SUI U I 4 T IR X
—BELTIRESFHBEEE.

AT RENEEESFETRAR—ARE CFEUR” Z—F
S, FEVEEA A FHEL A€ L2 M “Planar Boundary” — 1838 22 1 K,

11
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1% 1A 4 31 7E “ 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” .

RIELEBAE, FEAACE-NZELHF, —MEEWEHBM—
MEEMHMER. WPELFRFEEENES. HEREE—HF
FEAFAREREBF AL SR FEsh &R BEX ETLIAAER
FTE-

REE, S8 (FEETREMH) E<110>8E, 211)F&F
M1} B EFIRELS AN G . DEZ —MRERTHEN &
FIESMEARFNIERSNSE, FHOMGAFELEEEER T ER
AL .

B TEM WA KA AN EREN S RELERE & FH
BOAER A RT3 KNG T . EN0=70.5°F P Sa k0 18178 B R L &
N3 AR g FIX — B F LAAIE, P02 1P Sk B F AT EL A 24
{110} B ek B F= {111} ~F THT ) &7 A% 4% SUIR) FE RS A

ERE], H0=38.9°R FFEMII WHNAFR. HEEFEL M
SO TR b i TP

em A SR (BRI, BAMEN) RRBEARFANRM &R
BRI LM EE. 5, BU T —MEBESTNELEE
R, HHEMNRERSRET A G RIET B . Ei,
BAH EREHHEZHERES BIWARE LR

B TEM WEHE, SBRAET AR E TN FET &5
HosREE (HERIBREESE) BT AL R P IRAE 700— 1150°C T Ay n#hit
ML FEEHEER. IAMATNEHREHNEERRBOX—FLFERR
BHE .

RIERT BieEHIDHT (ESR 417> , SREEEENERNRIN 8
fesz I ER . FEZBPRET, BT 4K R REERR Y B JiE 98 S 40 B
E2L K 5X107 #¥/em® (BHFE/D 3X107#/em®) . B2, FAKUE
EERTNESFRRURR, FrUAEXHFRNBIRBEE .

AHIEN 1998 FER 1) 044659 T HITE. 1998 FIR M 152316 5

12
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B 1998 A 152308 5 HIE LA K 1998 SR H A 152305 B H1iE
Al T RTHET AR R R E AR .

HPRTARAPERESLE Eh—NEEES R TFT M L%
[@] T MOSFET HURE 471 . MAKRBE AR F&HIE TFT (HPiE
BHEBERED 30nm, WRAGETER N 100nm) EATZREB T #E.

(1) BN TP R TR 1 T B{E R 50 Con/off BE/E T KK HRIE) |
N /4iEZ TFT A P ¥4iE A TFT K& 60~100mV/decade (HiLFI{E 60~
85mV/decade) , % HIR /.

(2) 1B TFT B1E R B FHHMNTIBE (upe) » N ¥
A TFT B2 200~650cm*/Vs (LA RE 300~500 cm*/Vs) , P Qi
A TFT B2 100~300 cm?/Vs (150—200cm?/Vs) . IXEe{E B,

(3) 1E4 TFT W R EERE (Vy) , N VIEA TFT
B &-0.5~1.5, PIHIER TFT BU2-1.5~0.5. XL{H /D,

LIRS CHOE LR S BRI A T R M R D B S A B VR Mt
FHH, EMA TFT GIEMNATEREG /T, BAXATLUEF KY 1GHz
TRGIME, RIERGHOMEWT .

EH: K

TFT MR AL RERIIEEE: 30nm A1 50nm;

TFT MM EE GHEKE) : 0.6um

AN, ERNEREMEB N T TR R ERERENE R, E80
FFEF P53 100MHz #E/ESME M5 B kb, HoP R g B
7= 30nm, MR TR 0.6um, HIFEHRER SV, HBE A 50,

LRI GHEMBA T ARMTOEERR, HEARHETH
T B8 A R B IR TFT &40 T8 /5 2 S MOSFET, BB H#Bi
MOSFET HJ#:/E M BE .

i+ ] 154 B

1A #1 1B &8 EL R0 5544 .

& 2 K7~ EL B2 A T 4544

& 3R RS EL BRSNS RN INEN.

Kl 4A 0 4B REBERKEEHFHN TFT MEHRHE,

13
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& 5A-5E K7~ EL BRI HIES B .

B 6A-6D X7~ EL B3 FRIHIESD I,

7A-7D 7R EL BB HHEIES B,

& 8A-8C 7~ EL Bn#s{FEMIGIfE S &,

92 EL B EERS BRI RE.

Bl 10 2RI 5 K B B AR R R

Kl 11 =7~ EL BEBSM TR .

& 12A F1 12B R/~ EL B HREISMEREAR .

& 13A—13C R EREHMHEITESE,

14 ZR EL BRSshS &M o044 .

15 28 EL R8s B m &£

16 X8 EL B s R EB Mo EREEW.

17 R~ EL BR#BGE R o LRmEH.

18A-18E R/ F W& —A B AR sz,

K 19A F1E 19B 2 WEHRBM R, R E mEBN B FRAATH
E%.

20A AN 20B 2B EMR A, RRAKE EL ERBHENE
~E S

BARSE 77 3

B, ARPFEFEMEL EL B rRBRFNBEBREMNRTE 1 (A
F. R (A FIRKEEERE EL BR8h, 2554 101, %
HEESME s mEE 102, MEEAESREINSE BTG S 05Kz, HE
103 B IS FE B AE 2R /0 TFT k. B, 3B MIME S 5K 5 B B A A%
MAE S B EEEE R LA — X BB R B LaE KRR E.

HIEE S EEE 102 EXGE - FHF3 1022, — 8
728 (A) 102b, FI—ANEi7FE2% (B) 102c. Br8bRkst (CK) FRFE 44 Rk
H(SPYRABIBALFFLRE 102a, HFHIES SHBADHIHFEE (A 1020,
B ESRMALSYFS (B) 102,

EXRKBES, MIALZ RS 101 HEESSE—IHFERES,
HHBARARERGERBEFLE, EFAPITEEREER. Fi,

14
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BEFEE “0” 3 “1” NEFHBESEERASGZ R 101.

ZANGE 104 HEREUUEMNSZERS 101, 5 104 FIBCKHE
TTE1 (B . ZEE 1 (B) &, #5%8 105 FR—AFF K TFT. W *
5 F B ARG S Mk 106 483%E, i 5 AHPERE SHEIEEL
107 (HFRIEUREIREED MHE.

T 108 R BILEH] TFT. M5 % TFT105 HIiMARAEE. &
W TFT 108 BRIk S EL Joft 109 #HiE, HER 5wk 110 /i,
EL Joif 109 B—/N S i #%] TFT 108 MER B (REHEK) f—
AN EXSZHR RN (REFR) A, EL ZAFHEEMARZ 6. W
WMEL B BIRE 111 i,

HIFFK TFT 105 & TIREES (HHARES B, RE—1HEHR
112 DI4ERFEE TS S TFT 108 B L . BAER 112 577 % 105 Fimtk LA
MARE SR 110 AHZE .

MANG LR REFPNHFEEFSHN T RKEHEEFSKER
B 113 4, B 113 {EaFEEPE ST EFESHNHMES (BEE
SER) BT RBFHEERES, DT 5 KE BIRFIF =8 HITH
K & B 7= B 7 BB () Bk P 25

AL, WO KEREFESKAEBRE 113 B8 — 11 —WS K n
AT n ALRERFOHISHE (o B DT 208D , —1THTE
n ATl kR Sk B BRI R AL A B A, M — B RS A A E R
Ts1:Ts2:Ts3:e+e e Ts (n-1) :Ts (n) =2%271272 ey 02 = (ol phy g
.

m K EREES KEER 113 LR BEEA KR EL B73#4 0
HhER. BRIXEE, FEERMI BN FHEEESERMAIASLAT
EL BR84. EXMELT, BHEAKREMN EL R HEA ErRR
f B T 1% % B B 38 EL R B3EFIE W AN R A 40 A K B B B 43 2K 5 40
FESRKEBRKE.

FhN, B KEHEESKEER 113 TUUIC FRERARERE
A% EL ER8F . MRXFE, F4&T IC FREFHBEESEA
BIARWPH EL BondsfF. EXMBERT, BHEEAKPN EL B34
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EA BRI ET RSB EEARRHEN EL Bndatt, BZERSHL
RE—MEA—TMEREWEBEN > KEHREES KEBRKKP IC
Ao

BiE, MaREHEFSKERRE 113 TURAREESSEES S
104 FHEH) TFT. HIEESMIKShEEE 102 MRS S M 5KS) & &1
Flo WNRZXHE, JEFERLERNMMESTAT EL 85884 5T
ERfESHATLILE., FEXMERT, &IFET TFT M8 KEH
WESRKEBR, Ko Lk, BERKEPREBEE SR —EE
JZ. AN, FERFERT, BEEAKHE EL B/RaSFE RN B 7R e 8
TREXFEA L : W REHEFS REHKRWER EL B R8s 5
S, HT, BFREATUSIBEFRE,

ETRZWE 2 RAR HEREM R EL /088410 EE 5 1
&

EE2F, 511 2—1MEK, 12 B MENEMM4LE (L
TZEREEE)  XFEE 11, JURBAEERE, UMM ERE
EE. ARER, BEBEERIREEBEER. BA01BAESET
A T B AL ER VR R .

EE RYHETAEUEIEFRESHENERELLER, EX
FERBEAEAEER L. BSEMESETREEREE 12, MiFE, £
AU BF “BEENLEE” R UTUEREE (SiOxNyx vy H
F—8E0 MATEHRENLEE, MEEE, RAERRELEES
e, Fr5 201 2—AFF2% TFT, 202 2 @RS TFT. X TFT
#E nWEL TFT M. BEoh nGER TFT M35 B TR KT
p VB TFT AN B FIEH R, n WWE Y TFT 1 LA AR & I8 1E
IR, HEFSERKNBEREEGHMET. % F8LHEZEFEBRN
i TFT BIR/D, n viEA TFT WIS/, B, FHEH n WiER TFT
fE IS TFT, EAEZERRME R LR NE.

BERARHS, NEEHFFR TFT MERES TFT BN n 14
ER TFT. X T &P F TFT A LS p I91E 8 TFT,
FFx< TFT B— N HEEHIE, 8 —NMEHRK 13, —MREEX 14,

16
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LDD [X 15a-15d, #&%I[X 16, HEKEX 17a,17b, MR % 18,
Bk 192,19b, F—E 4% 20, JERE 21 FIlRRL 22, MiAR4a%
18 BiSE—E A4 20 xt FHIE LM FTE TFT #£H, AT LIEE
R, 2% BT 14 T e 2R

B 2 FroRBF ok TFT201 4, ME AR 19a,19b BE#E:, #52,
BSLATIBH UM AR 540 . J8%, LA LB S SRR 45 4, 36 AT DLEE ST
BN, M=MREN. EMEMNRR—FHEEFEZENEW,
AN NMHERRX B E N EBFEEANBNERRX .

Z ML X OFF Z®BMIAEEEF X, FEHWMEFF* TFT i OFF
FETRAES /N, aTRRASTE 1 (B) FrmB A8 112 EENEK,
WA E N AR 112 B A F AT LA, BT L 2 S da] LU X
N 38 EL Jo/E 109 BB UK YL EFA .

FEFFR TFT 201 H, LDD X 15a-15d X BRA S W E4% 19a F1 19b
25, MRS 18 KA. BIHETHEHX TR/N OFF & Bk
EEH M. LDD KK E(EE )R 0.5-3.5um, FLEHHE K 2.0-2 5um.

B/ OFF YL, EFEMEX R LDD X Z 8 — MrB X

(Bl E ity SV ERE R AR B BRI, %X A HE N
B BEAER. £HERINEEZ MM ERN S MM, EREDERE
XZHEEX 16 (BIREMRF ARSI ITTRE N EX BRR
X ) X9y OFF &5 B AE 5.

S TFT 202 H— M EEZEHIK, 8% —PNEKX 26, — R
X 27, —4~LDD X 28, —/MEER KX 29, — MR 18,
— AR 30, FE— 2% 20, —/NEHREZ 31 F— MRS 32.
Mt ER AR 30 AT LA LA SR S5 i AR 2 MR 4544

o< TFT WimRIE#E R B iEs TFT WM, wWE 1 (B) fimx.
AR, %7 TFT 202 B B #% 30 5 FF 3% TFT 201 HIRREX 14
Stk s 22 (WHRIEEEL) BER. FERL 31 EE3/ 1 (B I
TRELZE 110.

B TFT 202 & —MESHIHE N4 EL o4 R E R JoiE, M
LT UM ERKENSER. i, WERE (W) BHF &SR TIF

17



200410088072. 2 o E13/33m

X TFT MIRERE. Hb, WEKERFROITREERBRAGRRT
BES TFT 202. NEANEENEBBERER 0.5-2uA (1-1.5pA &
7 .

WEATE TR, W1 B&IFA 0.1-5um (REEN 1-3um ) , W2 X
0.5-30pum (AXFRAEH 2-10um) , L1 4 0.2-18um (LR N 2-15um)
L2 25 0.1-50um ([XFEAEN 1-20um) , X B L1 &JF* TFT G E&KE

(L1+L1la+L1b),W1 2B EE, L2 2 HERES TFT fEEKE,
W2 BiZIGERTEE, WK 9 k.

2 i~ EL BRBHEH — ML, BIERFRESH TFT 202
4, LDD JERERRKX 27 FMWEREX 29 218, H4, LDD X 28
A5 EE 30 EBNRKEM—ANAS5MEN 30 &KX, #iik
# AR 18 7T LDD X 28 ARk 30 Z /4],

R ] TFT 202 gei i WK B E LB EL juff 203 &, &
FEREE MR TAERFEARBNL U R B EREANS
WS TFT 202 RIFERIDRS. EXMERLT, R IESHERE
&, MARERBBFANES, FAFENLENTR. B, TFE
) A 1 A

KTHRBERFEANTEWS UL, D5 LDD SMEEE SR EWIE
HAHM. HENWE LDD X & HM iR E & W E ISR R, B
AR NG R A — 3 B0 25 A T R A AR R T SRR F R RS
FEIXT KB R, FEMTR T idEWsS, SEMEREST LDD
XEERRE.,

A, S5MeEkE40 LDD KK E®R A 0.1-3um (BFE
0.1-1.5um) « MRKEIK, WHFEBRE (AHFEMEE) R, m
MR E, WEEIERERFRARBE. A5ERESP LDD XM
KE® AL 1.0-3.5um (BIFE 1.52.0um) . MRZEETK, AR
MEAEWBR, MURKESE, WE/MUESBRRR RS-

RAE EREHWTFEBALHT M ARM LDD X2 G 1K
WA, BT A EAEFERX 26 FIWEREKX 29 ZEAN R FEBER. B
EREMNEAELDD R EARERX —M, FEAFEHIBER TFT FRER

18
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+ (A EF) FasiTRE2ME.

MBIMESHBRENAEE, LMEREH TFT 202 FERE
(RHEEEFRRX) BEHH R (50-100nm %iF, 60—80nm FELF) .
5 —J7 E, MY/ FT 3R TFT 201 FEUESHAKAEE, W/ EIRZOL
HEMERREX) MBEBEWSER (20-50nm 3, 25-40nm FiF) .

LR TRERAESEZFH TFT &/ . EHEHTER MR —
NIRB R . AU BB EA R ITH CMOS H3iE T &
2,

E£E 2 F, EEFRDABR FIENMEANCRIEREREIE /N
80 TFT F/E CMOS HEEH) n VHIERY TFT 204. 7B HIKEIH
PR EEE S MK B g 102 ARG S MRS BEE 103, —EHRT
B 1. 34k, WETIEREMAZEEER (BPEHRE, A/D ik,
EEOEEEE) .

n{ER TFT 204 MAEESE —MERK 35, —MEKREK 36,
—A~LDD X 37, fl—MHIERKEKX 38. LDD X 37 S5k 39 &4,
WA 4 2 R 18 SEHRELIa] .

HAERBX —M LR LDD XWEHA RN T BEEERE. &
B n EIER TFT 204 F BRI AHEBE. Ak, NEZHEFBEZ
FHEREEREE. B, LDD X 37 &iFsEeM TMeaH L, iR
RE by /)N B PR B . HRENET A4 3= BT B B A

7£ CMOS H.2& ) p VWiE A TFT205 &, A HFEHFIHE M LDD X,
EOARBIR FIEASEWSLATLUZE. Bk, FEEZEF —1ER
40, — MWK 41, —NEERERX 42, MR4aZE 18 FMF Bk 43
WEAHLE. BRETLIEE LDD XM n 4iEHE TFT 204, DIXH#E,
T REUN 5K

Y p VHIEA TFT F/E B RIEH) TFT 202 i, AT LA 5 p I8 A TFT
205 HARRI M &544 o

n VAIE R TFT 204 F1 p VAIE R TFT 205 A —E R4 & 20 B &
HICBIERE 44, 45. BIEREE RIRIRE: 46 BT,

5 47 RpFE—HWE. BERERAN 10nm-1um (BHFE 200—

19
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500nm) . BIFEEREEE (JUE 2GRS R BUR o 3E o AR
AR EE AR, $iLEE 47 BT AP BEERKEEE TFT. &ER
EXETFTZ LM EL ZEEWMER, E. 5, E—HULE 47 L
ALY —MRVE, BER (AIBETF) mEAR®EHE N TFT —0.

w5 48 REFE ZZE WAL, %M HE T2 TFT AR K FZE 5

WS R , B BRI BRI R B e . REE . WG ER W A58 BCB

CEHHR T RIEE_ZMLEE. XEBERRSETHURES

FERFHEERIFFFE, FEAENEFHK. BFELE _ERL%ES
WY TFT SR EEER, AN EL EMNERAEEIESER. B4,
BHER—MENEERIM R EERS, DU N iR 2 5 50 2
EL tRIFRHMz MR FEERERE. Hit, BEE 05-5um B
(1.5-2.5um B1F ) .

5 49 RBEHSHEBESRNSE R AR (BL AR . £
BRI 48 E LR 47 EHIEEFL OF0) &, BRETT
CHEZ B BB S TFT 202 fImikE 32. HEEHEK 49 FiRERE 27
HERAEEREMN, WA 2 iR, ELENBEBET LB RS R RE
WFNEFEE .

EE0.3-1lum B =ERILEE 50 WELBEHRK 49 L. E50H
AR, B EEAESR AN IEESIR. FZEMAELE 50 L@
SR EA — ML TREER 49 FRIFD, JT O 80 S ) R
. BRI AR ERIF RN 10-60° (30-50°FIF)

EL B 51 BRESE=ZZm44 50 b, EL JZ 51 AR ZEEHE
SEEE&W. EEEMERPARETEESE. BF, EETENR/ET
TURIE R RAE/BETEEZUXMEIERESEER L. B,
WA A LVE T BB E/W ROEE/B FHEERUETTGENE/E
2N B/ R OCEB TR B/ BT IENEIRFEE 4 . A KB
L, AERE— G, LLETEBARLECMESE AT EL EF.

Flan, T Ak E %M RYRE MR HIER HLEL AR &
E%EFS: 4,356,429, 4,539,507 4,720,432, 4,769,292, 4,885211,
4,950,950, 5,059,861, 5,047,687, 5,073,446, 5,059.862. 5,061,617+

20
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5,151,629, 5,294,869 5,294,870, F1 H AR5 A FF £ F]5: 1998 4F 189525,
1996 4 241048, 1996 & 78159. F1 “HH A4 FI1E R F ik
EFE” , 437—450 W, “FHHLEBEPBEBAN” , Tetsuo Tsutsui 2.

EL Bt FEFUMERE R TR BRAMNNET R (46/) . G
(ZE) MB (HEA) M= EL THHNFE. E5A6A4AKBNE
ot CERE) WAk, §4EENE -84 K%M EL TTHFME %
B (RAAREERE: CCM) HhE. AR (Bt RAEH
B AR B AH B T RGB H#EFR EL o H) 5 .

2 FIE5 402 — R T AN T RGB L =# EL Jo1t ) 77 % 1 52
Blo 2T RERT—NMEE. Lht, HNTFLE. FENEAERK
BMEAHRSEHHNEE, FHRERITERSRR.

AR PARIAE B ROGH T ERAT, HAEHEmER R T, &
M, BARNEEIWNEREET EL, UERKREREN RS, SIFAE
RZRAERIT7 . F4h, ATLLULIE o fE, AN E A3 B e RS R
SHIEETIERS.

EL JLFRIMIAR 52 JEFE EL B 51 L. —MEESE (Mg) .« 4 (LD
ECERHUN RIS (Ca) WM R FEBAMR 52. BIF A MgAg (Mg 1 Ag
LA Mg: Ag=10: 1 WWHNRMBIMED FIRMER. Fob, T EH
MgAgAl A% LiAl B LiFA] B4k,

BRIFE EL JZ 51 R ESHRAR 52 MARETES+. BEE
EF AT 52 F1 EL JZ 51 Z [6 §) S AR R & W EL JOlHI K 6 RER
TR T, BHEFBW AR RS STH. EL 2 MRS
3 EL Joft

BLEEREANZEAE EL E 51 MK 52 WEME . 4R, EL
J2 51X FKIRNESS, BEARMERER MLZERAR. B, BIFEH
VEBEM L, MEREE, FREEMFREERR, HlEZSRH
L WMHEREE F4 CVD i,

WA RE B R, ZWERNESS, EAEK EL EREES
o MM, RETNEEAE AR BIPRE P AREELTE RAE, LI
PR s E W LR TR R RN

21
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5 53 BRI EM. ERPHK 2 LARMINEKSE, RNERE
FNZEAWE 52. MR EEK 3, BEFRAEEE (AD . # (Cw)
AR (Ag) BHMEFESUR R R3P R 53 AT RIS H -3 2 ny DU PRI T EL
ERn#. ERFEXN R EBARWIELLRIEA A EL 2 51 FAME 52 #
BMEREZREETRH.

T 54 BB PR, BERE&E N 10nm—1um (EIFH 200—
500nm) . JUAREE —Hi4LRE 54 FIEE B AN TAE EL 2 51 8K,
EREEEEAHKN. AT, WERR, EL EHRAKMEG, ERRN
AERARERE A HIT (BEFNZEERD 120CHTERED - Kb, a7 LliEE
FIRFE R AR EE F15 CVD . WL, ETVRE. B TFHEE
BRI RIE (REWEE)

AR, B2 R RIETE TFT EEEE, HEAKE S HEGE
=8

ARBEH—NEREEMA TFT, Bl HBEEL B RERIEEE,
HrpmE BN SESEHE: HRERD TFT BEER SR D FATE
SvREm G EmEys, HFRLEIREML EL BR85S s B
AR AT RAER R 2R AEER. Bk, AXBEARTE2 /) EL &
TeasfF G, HPZEMIiE 2 — A RELHf .

TRAA KRS EAORERR TFT 0 # R s EE &, FEFE I dan#
B FHEANTMS T FESA R EK. Bt @B 2w, BIEZEPNI
ReAl I EE A MMM EB AR LEME TFT (£ OFF WRAH LB KA®H
M TFT HEABR FE AP BFES TFT 858) , USEsaE
) EL BoRasF AT RENE S ER (B, afE8RmBERE .
S 1

KZEZE S 2 8WMBR KPP — LG . AR BENFIESEE
o TFT AR B BRI B Tk, RT e B, A EH
d, BRRRIENERRITH CMOS B,

B, EESA)TRREE CGRH) BEERERZER 501 £H
P Fl S EALEG T, —NEEHR 200nm PIEAEEBEM R —AE
&9 100nm W RNEBEREEHERCKBETRERE. ki, 55
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WIREE R R ERNRRE R FREFE 10—25wt%. SR, B A6
EARER FEEERITTHEMATERMEE.

e, B BMAMER R TS, JBEEN 45nm BIHE SRR 502
TERIER R 501 b ST FIERRNBEBRATERS . Bob, EALHS
TEFAHEFERREMNEREE (BEMEESBE) . AT
THEAESRSGHHAERNYREE, NI ERREEE.

KTHEEE 5 COMPE, A& XAARIEAETHEEREL
FFEF IR 1998 £ 247735 S G BRI AT T X T RI—IDEE
R 7%, HPRAT —MTE, W Ni/EAEAF.

B, RCGEEFFO 503a A 503b KR E 504, ASSCHiE)
150nm EMEALEERE . B& 8 (ND BE R 505 Bid e A #3
fE 504 F. XTFENiREPEREK, T2% LRHED.

E, i S(BYFT7R, TR AR R AT 570°Chndt 14 /e It 72,
HIEREERE 502 #haaf. Mn, ScAESERFESEFHEL, WS
Ni #2 il (7 X 33k 506a A1 506b (LAfEHFHE Ni iSINX ) s, SR EZ,
AT REEHMN L RER 507, HhRELRBEHRLEE. &
B 2 AR N T B 19(A)BT =8I {1 1 0} 75 M B AT 8T 5 A H SR AT 5
A AT M E 2],

ME, Wl S5O, BT 15 EMTE (BRFAB) WINTE NI BR
IMIX 506a 1 506b 52, @R HRIFIE 504 E N HERE . [ T8 s DL s ik
FEAR P X 8, 508a F1 508b (Ut /FIFIEREA X ) .

HE, Wl 5O, 55 S AT H#AT 600°CM#A 12 /Nt HIL R
ZmfEfE 507 ) NGBk £, HFEILTIE s L b
N 508a A1 508b Wk Fr~fRik. KA R B LB FR B TE

(RLHEF R ND FIREIERIIEMILE.

Wi R, B SIMS (ZIREFRIEST) WEE, BRRES
A fE AE 509 A Ni W E D B ZE D 2X10atoms/em’. B NifEXF
R TR A, E3FREBEER, T TFT % RE R mEm.
FA, BOATEARE AR PIIAR AR E R SIMS AT Bl ER R, KBETE
BELHPEEEFRAKRE N 2X107atoms/em®) .
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AT A HGE T AT RS B % SR RERE 509 F PR 4L FASRA 2E TFT
HEAERIK . G, FRZRBEK 509 WEEE 510—513 HiELY
BRI A, BhEt, B Rid 2 SRR B e N i A 1 A (o 448 s o vE Y
frid. (B 5D

s, mE sER, #id% 8 F4E CVD A& 50nm B HE
B, RIEEEASEF AT 950CTIH 1 /P HERE, HFHTAEnd
. ARSI NERSBEHE BB ENESSIE.

HEWHREAT RS, £F7EZMEE AR Z 80 70\ T84k
ME, BEEARY 150m F12 GREBEHEEL, PDEREE XA N 30nm
MEALRERE. BN, FEREE N 80nm FIMIAR4 %A 514, HF 30nm E
HIEALEERE AN 50nm EMREWEBEEE—E. HEE 510—513 1
FR R B I R AL L R Ak 30nm B .

e, WmE 6(AFTR, HHRIUMAIRLE 515, BEid kg &g
SIA BN B3 p BT E (LEREp BHEFRTE) - fEhp B
LR, URBAREMENBET 13 ENTE, BN AEE. ki
(FRAVHIEB I FE) HiEs] TFT BE E R RE.

ML T, BB FBEMAT, BB B AR 3T
CHikE(BH) M E T BHEH FHEA. ¥R, AIXHHTRESEN
BFHENE. BIELERE, BABREKREN 1X10°—1X10"%atoms/cm’
(RFEHAIMEH 5X10"°—=5X10atoms/cm?®) HIBRZ X 5 516—518.

E, i 6B)FT R BLHFIFREE 519a F1 5190, B 2% @ %
MG S NEN B o BT E (UEHEn BT TE) .
AnBRFTER, AIRARREANET 15 KN TE, SAK 4 BEala,
TEARLHEGF, RARFTHAECPH)FESBENEE FIHEME KNS
B RBIhik . BELL 1 X108 atoms/em® IREEIIN . 244k, 6 % BT R
ETBENEFEAE,

WEFNEFES n BARTESSEREITEL 2X10°—5X
10Y%atoms/em’ W& (ARFHEHIME N 5X 107 —5X 10" atoms/cm®) ALK
n BZRRX 4 520, 521.

a, e 6(C)Fir, NBEAM n BIFUTEMB AN p BT
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FHATEBUELE. AFERGBBUE TS, BE, FABEMBRLEE
514, BIFRABHBENBREERALE. H5b, BEAERTRESHERE
ETHITHLE, FEAFTENE 6(A)TRE T HERRXEESHE
YR J2= RO Al 28 25 R 2 18] B 57 THD 3 AR 3R .

FARE SHAEN R T ALHEG, B 800°C1 /M
BAGEFTEELE. ZEUEPREFELESETHITHEL, R
RSB S HATIMHAAE. AW, BELERRAA DR,

M FE IR T n B 2R R X 48 520,521 i %%, B0 n B9 4% R X I8 520.
521 v n B X 5 520, 521 BIX 8L (A 6(A)SFEFE R p BY 2%
BRI Z BB (Fk , HAREMA n BEFTE. Y4 TFT
bE S SERLET, X EWRE LDD XA E T 5K X 8 5] R — AR A
Jio

WE, B 200—400nm BRI S B, FHITHWE, DAFR R
B 522—525, MEBRATHREMFEBERR, KM, 2ENBGEH
MAZE=ZENEEE. SO0 S BT EEM BRI .

Bisth, fliEHFAESHEMENSE (Ta) « 8 (T . 8 Mo) . &
(W) | % (Cr) FE (S ARMPIKER TR RE; fTRMNTENA
WY CEREEENECEE., BB, S4B . atihTE
HHENEEE CERBHERBEN Mo-W & 48 Mo-Ta €4) ; EITR
TR CEREEMBE AL S ESELSERE) « JHR, ©
(MBI =Eey Al =S ey A

EALHE S, KAHB 50nm BREAE (WN) EA 350nm EH]
B (W) BERIEMEER. XAREREERR . B inAEESE,
an Xe 86 Ne, 1EATEF S, IR IEESR TN AERMRE.

T, FE R AR 523, 525 DLarAliE B AL n BU4e X 45 520, 521
b, FRBMHARGE LR 514 AL E) . & EEH 40 S RS A AR E I T
LDD X#. REETHERE, ATE2MAENR 524a F1 5240 45, 1]
FH BER.

s, KR 522—525 fEARE, B30T IMA o BT
B (RLHEFIF B , WE 7(A)FR. WA, #HTEYSUEBL o
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BIZL R X I 5200 521 IREHT 12-1/10 IREEUARERE N 1/3-1/9) A E
MR R X 526—532. WREMEEHF R 1X10°—5X
10"%atoms/cm® (B A A 3 X 1017—3 X 10"%atoms/cm’®) .

R, B 1B)FT, FERERPUBFIHERE 533a—533d LAE &= M Ak,
SRIEIIA n BIZRFon & (ARSI F h8E , FHEREEREREX K
e X B 534—540. HAENHFABRLE (PHy) METBHE, I
BEAT A DLE A S R B R o 1X10°°—1 X 10*'atoms/cm® (AR AE
H 2% 10%—35x10*atoms/cm®) -

B ERR n WER TFT MERXSREREXE, FETX
TFT % JFE 7(A) SRR n B 2% R X IR 529—531 B—&4r. R TH
X 455t v F & 2 FF5< TFT § LDD X 15a—15d.

WE, mE 7O, FUMAIRE 533a—533d AR, HERH
FIFUE AR 541, REMAN P BIZFocE CRSEMEI R D , FFE
WASGEREMZRXE 542, 543, tab, RIEFZE Z 4 BH.)
B TBIE, MAWLEE 3X10*°—3X10* atoms/cm’ (XFAEA 5
X 102°—1X10*'atoms/cm®) .

BT L 1X10%°—1X 10" atoms/cm® ¥ B DA B R R X 542, 543 .
b A D = TR B M . B, FUER R n B2 X 558
A p MR X .

WE, mE 7(DFTR, PUEBRIRERE 541 $ R, HERE—Z4%
YR 544, fENBE—BEE%AGHE 544, FHEBESENASENLIBES
RS W RIENE S EEE SR 400nm—1.5 b m. FEASENE
i, #3E T 800nm E R EAFEEERTE 200nm FEHEALERE LRSS
.

E, UBIREMAR n B8 p B T R EUE . BRFIBKIER
HARRBOETE . EASHE T, ERSET BIUEELL 550T3HAT 4 /b
A F AR

FEAEER 3—100% KRB E—F Ll 300—450°CHEAT 1—12 /)
I R AL R DAL AL B2 o I FE Bl I ABUR S UL SR R B R IR B R AT
. EAEAEE RS —f 5, T TSEEFAEN (FHELEE
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FHEER) .

EE—ZEBEE 544 WRSHAE], RIEITSAAE. H4 i,
R 200nm BEHEEAKER, Fn EirdRstir S E, REREE
R 800nm EE ALEERE .

e, WE 8(AFTAR, EHE—EEAEIE 544 Bl Il FEM
BT 545—548 MIHR G4 549—551. fEARSSHGI 3, BRHEE=
RS ZERE BBk, RPAE=Z4 WP R\ EELE K 100nm
JEH) Ti . 300nm EHEE Ti BB 150nm EH Ti E. 25k, 7
AT B,

WS, EAUBEEHR 50—500nm (AFRMEH 200—300nm) AR —4l
R 552, ZEA LG H, 300nm B R EALRERRE A /E S — ik IR 552.
© A A AR BEELAR

R, FEREACEERE T R R, @R A BEE SR E W H, 5 NH;
AHRHITERETHAE. GRHEREBRPNEMARIE —Z R4S E
544 b, FIESHAE, CUFTE MR SS2 MERE. LE, BX
IABE— ZE A L%E 544 EY BB AR IREMN, B HE o i H %E
16

WE, Wi 8B, TERHF LM IS G s B 58 — 2 (M 42 553,
R, BRNGHT4E BCB CRHART K ATRHTHEIMAE. 455
H, FAFE _EEELE 553 EXMFH TFT BN EEE, BRE
FRAECIE T AR EER . EARLHEGF, A 250m ERRRNE
[

HE, WAl R (4% 553, 5 —4l{uiE 552 f% Z Bk 554
CRRAR D HI R BRIt S 2 551 R FL . AE A SE B A, FE A% 110nm
BEMEAEE/G (ITO) B, FEIHMEGKRSERER. T RHEHRSTS
B, Ho 2-20%MEANE(ZnO) S EEIR . ZFEEHRRE EL o
BRARBITEA .

E, B 500nm BASENEEE (RLHf+ 8L , R
FENNTHZEBEER 554 WHEBERSFDO, HEREZER%LEE
555. HBITAEAE, ERREIXABMANER G Y RHER M., W
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RO MERS EBFENEE, AeEEERN EL 25U B3
T2 ) A R

E, B ESTIBRIEELTER EL 2 556 M (MgAg #4%)
557 MAREHETSF. EL B 556 HIEEE BT A 80—200nm ( H A
% 100—200nm) , FAARMAEERESS 180—300 nm (HAE N 200—
250nm) -

RS, EL EMHARIBFER — "N TLERNEERE. —4
NNTEREMNEEN— NN FREEHNEE. R0, EN EL EXBR
MR E, SNLAXTEMEERTBERmAFRLZEA. B
b, BdRHEREE, BRTHEENSEINRITFERSE, AN TE
RS RIEFRKEL E.

AU, HAREEEEURRER TSN TLeNES %, HE
HEBRIZELHRA EANE EL ZMMARK. HE, GEFEEURKERT
N THBEHMEERE, FHABEERERREAEA KN EL ZRH
W. WiE, Wbl EEEEURBHE TN TREENITESE, 7+
H BB R EEA LI EL EMIER. FHER+d, KE R #EE
RATARKNER. 715, HENEERT AT EN. BiF#ETAEmAE
SEZEHBIN A NE R K EL ERMRAR.

—FMEHHMETHT EL B 556, ZEINIRSHBEE, BIFNEHN
M. Flan, ATERBRBETSIGEANE EXETGMIEE . B EMET
FEANEWIUESEHT EL B. EALHES + MgAg IR A {E EL &M
e CRIFEMMETEE.

YE AfRIF AR 558, [FR RS HBERN SEE. REETR
2%, B AEARTHSEK EL ZRARE WREERE, 7% RS
R 558. FEERLEL BRI Z G, BIFESEEBAT Bk 558 mAFE
HEZLTSF.

FEEEN B, 10 B BT B R 8 5 A4 B 559 f5Uak 300nm & .
KR b, fRIFEMR 558 Gl T4 EL Ei#K. 54h, EL JutERIA
SEMET LB I RE i E 559 B — 3R E.

it 8 (C) FinMBHRAIER EL B Rasthsl/E s . ks L,
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ERAEWNE (C) FinEE TR ARZEETAYT, ZHMEEITAR
EARESKETE (BEE. £4&EMNIEE) % (B . £
WM T, EL BERMA R (G4 B EEES4A7E S 556 R a0 i =k
B EREME (EADD BARFERRES.

BUBERETSAEAMZE, S 1HTEEN U0 & iR T
HEEREER LR B S5 TESEmESL S GEEERI B
FPC) , HEHRHIE. EAREEPF, EL B /R MEH R/ EL &, &
WA LLSE2 T L .

DAES LB 11 XA R P EREM EL BR85S 13T H
. ALHEF A FEEMT EL BRBFENERETEBERK 601 £M
% R4 602, MRS S M IK S0 B 603 FEHE(S 5 M LK 5h B &% 604 4
B. R HIFF X TFT 605 2 n VHIER TFT, B EEEBIME
=SB B 603 FIMIRL 606 5EZRBIBIERSMIESHER 604
HIVERR 2k 607 fI3S X 4b. JTF355 TFT 605 B AR % 18 2 i B 45 % TFT 608
FP AR

FE BR8] TFT 608 VR fIE#E B 15 a2k 609, FLERIEHI TFT 608 HY
WARER 2] EL ot 610, fEWUE B IER IN2] EL Joff 610 BIBAMK.

V& # 0 H -Hr B um B FPC611 BCE R M ALk 612, 613, HTEE
SEIBL WS ER, CERER —FEEIRELE 609 ML 614.

TEEBZME 12 (A 112 (B) SEFEIIFMEE EL BEH AT
k. FEMNEXRAEE 11 FRERKERS.

FEREE 1200 EFEH—ANFZ RS 1201, —ANEIEFE S WIS B
1202 F1-— P EIEESM B shBEE 1203, NEANREBSHPEERH
2k M N2k 612—614 A FPC 611 EHF| 4R %

W, wESFTME 1204 URDHAZET D, BEEZEAS
MORzheE . SRl 1204 U BEE —A-MHE IR, MBI R R
KF EL LIS, B — kKBRS FRAE 1204 B K
B2 1205 [H 2 BIEJK 1200, DMEERSERR 1200 —BHH S .
A, EL tbFRe8lERla MRS EIHAT[TLE
g, AL E S MINEA R 1204,
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ShFEAEL 1204 P AR DT RAGM R, MBBEREE. Fli, B
R (EBRMEE. RS . REEE. BEEE. AVEE (W
HEREE, ROMmWAE, RRREE, HFEMIES) REME. B, B
URAERBE. mBEMKEE 1205 B4R%Z, WEATUXEEBME,
MAFHENE &

ETHNRE 1205 Bpith, TLHMFRAFEME. REBMIEE. 7
b, PR S B E A BE AT LU VERS B 2 . EEE TR K IRE R
BB AL

HRFEATRI AR 1200 Z A 1206 R BIFHE AR E RS
(E. A~ AHE) . BEHFARRTXEHE. BHERE (Fa 24
BHREAFHBRBEERAESY) .« 0 1996 EFH A EFEESF BHiE 78519
oP I B VAR AT LA R PR .

AR 1206 FREFTHEAWEF R 1997 F£ 1 E A& EEF S
E 148066 143k i 1T LA VE 85 S A K 2 EALEE A T8
o

mE 12 (B) fis, REHSYEEEZNEER, ENEEEANEE
HI EL 7ol BNIEHE —MMEN AL EHRMEIF B 1207. EAE
FEGIF, ST R BIFESHMEREL B, Bk (MgAg #Hik)
MARETERARIFBR. 30, WHR EL 2R A AR g
R, 3 HE@ED 5 — B SR Bk, WAl LlsEEE 12 (B) ik
B K .

i, EL EAARAT LU A REESZEHLSY, AEEREERI S
PR L. B, A REERSEE L RS R IEE. (EEEDa45E
EL ZFHHER, BINANKREAERSIERE L,

RIT AR 1207 & HL 1209 EHZIFS 1208 X B P A
£ 1210, H PB4 1209 h 5 2 2B BRI . B L 1210
B & B E (M BH, EALEF PR 0V) AL FEI IR 1207
HIRE L, HETFERBRME 1211 A RERE S| FPC 611,

TEZE 13 XFTRIXE 1208 o i3 b 4 00 511 25 B3 AT #
&
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B, WBEALHEANSEERE 8 (A FPRE. ki, BEE
B (B 12 (B) H#r5 1208 FinfIXE) A& B —ZHELE 544
MR AR 514, JFFER BRI A SR 1210, 28R, BN FE Rl VR AR 2
ME 8 (A FHRRE (B 13 (A) ) .

ZJE, HEE (B) fmzE_ZEMELE 553 ME—4ithiE 552
i, BREMRS 1301 FrRMI K HTE S —ANF 0 1302. SR 5 FE R B 4
1209 AT O 1302, H[AREELL 1209 5K 8 (B) % R 554
RIR R (B 13 (B) ) .

EHRET, #Z2EHo AT EL Tt (B=EH4%%E. EL B
FIBAAR) BRI . PR, B8 =244 B EL jo it it Bt A
RN RESATCHRIAR 13 IR ET . REHEEK 557, 8
TSR AR A EEERAR B 558, £REFPEE 558 AL
1210 ZiEREL 1209 MEELS ., AFREFE ZHILE 559 FE53E 13
(C) FmBPIRE .

Wik EARPERSTEE 12 (B) HIARS 1208 BT s XA EAh 4 .
WAL 1210 25T R 1204 FIETK 1200 2 [HPITH FE: BTH
WHERFEH. NEEFESH 1205 HEERRS B TFEH AL EE
%) BEER FPC61l. EHFBAL 1210, HEMHIAL 612-614
A] LLLA R B 07 AR SR e Rk 1204 LA iE# 2] FPC 611 .

SEHEB 2

WSEFIAER 14 FRETEE D (B) SHARMNEESE.

EHSERESIF, mTE 1 (B) FHBANERME R TIHEBEL 110
SRR CAAE DA 3, B E 2R 110 SIS MRS R4, 1E
14 i, FFHERDAENEEE. AEEXTREALEFMN TFT
g,

EMEEFERHEENYMN I NNEES > FREESEHRER AT
BE o

T, BEEZ 110 AR GHMERY BIRBELL 110 BT EEARK
BEZHEERITTARE, BAMBL 110 HATERER K. Fik, TR
/INERERER 110 BB FERI R, I H A B 4 110 325 1Y B8 R 7T LA 4 A
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SEMETIRMEL.

RIELHG IFIERERE S LA LR R .
SE a5 3

EARLES T, Z LB 15 EEARTE | SMNR RS 0E M
ST, v LUEEWSSEG 1 PR BT, BEEETREREC
IR 48, HE R A5 48 B W FF < TFT 201 M B4
TFT202 Y F 5B 1 MRAEW, EERE EZRHRE.

TEMSEREG G, B ZZ A% 48 E —lilL B 47 P &I1EETL
HEEREERER 61. EALHEFFEE 200nm EFESEE (B8
1%EENHRNEER) EHNG RSB 6. AREESBWLHETTLEMLM
ERIEAGZEBEN. BRIFZERE &R H.

FEEE AL I R 88 = 2 A 4 2 B8 62 fEH: LB Ak 300nm B . KRG
R 230nm (1] MgAg BARFE AR 63. F E41E EL 2 64, DI T
B TE R 20nm B ) B F 512 2  40nm BB R OEER 30om BRI E
BIEIEE . WEMM EL B 64, UFEBHEERMATIHE 63. X4F
5 Atk 63 S5FEE BRI 65 555 5 4 ol 8.

Mo, B HETERIEN S EE (BREZETRER REE
TS HESEFE R 63 F1 EL /2 64, F B, EEEEFENE
REEIE—EEARAR 63, REEIE _HERE AL EL
B. ERHBERASHE _RENRNMEEERES LW EL EMEHE
YK EL 2.

BTN T RGB IS EMBER —&HIRFE B LS EiAHER
AR E RS BN TEMMBN =AM RS 4N, 7 Ll8am
S = R UK 2606 H) EL 2 LA R A 3 R MR 3 61 EL 2.

CLIXF 7N EL B 64 2 f5, 723 LB AL 110nm EHIFHAR . FHR
65 HIE S HE (EALHEIF, 2—MAEITO FEE 10wt%HIE L
PEHVERR) A, HMTERL EL Joff 206, FRISEHEG] 1 R HBR R
TR —PEALAR 66, BRATEM— MR 15 IRHEEMLE-

EEEFEGHNERT, mETENEETHBEARNERL FRESE
TFT WERNRE. Bk, JLFEEFRBFERNRE, BB TFT MK
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A DLAE— I F U AKX . REREZREWNE A LER KK
K, HEEZP=FSNHE (EMEZE) BE5.
ALEFI R EMAT L, B b S s2/EE 1 1 2 PR — g4

FEASEHEG S, LM 1 FHERFIEERL EL BrREfrE
REMNEHS THE. B 16 HTHE. R 16 4, B 182 FHI#F
SEHTSE 182 XNAET.

£ 16 1, #5201 XRFFK TFT. E8FE —MEHRKX 13, —4
WX 14 F— MRS (WFRVEMEAR) 106, #75 202 RN H R E
TFT. ©AFE —MERK 26, —MNEKX 27 F— M EH 30, EHIS
Ut TFT 202 T E Btk 49 2 d ik ek 32 IR 54 51 1 52 R ¥
A EL 2 51 PPk 52 AL E . EL Juff 203 IR FEHHk 49, EL 2 51
AL 52 H9 %

BEBT, FF o< TFT 201 YR il 2k 22 8 i s B Al 3% 1601 SR E] TFT
202 FUHMEE R 30 EELERL M AR 30 £S5 BREH] TFT 202 AIYRK £ 31
ESRE TP — AN EEFMERS 112, FHRZE 31 S5HE%L 110 Fi#.

AL E 16 MEMAIERBIARE, BERE—MUESEF . &
BB PRAT BT LA e W R MR JLTE BT 08 TFT. s s H) TFT 0
AT . ALHEF A LUES B A A AL HE A SiE 1 2 3
1) &5 #4 T SE e
S 18] 5

ARG T, MHEEFEEMER EL BRS8N SZ4 WA R T
BIRITE A FHiA . BiEwi, 8 17 B8 THIEREME AR T
K 16 T REREMEIRBLE . B 17 58 16 AR ZAAE T
WMELHIEM . FIENE EZFHMRER.

EE 17 F, 155 Tla F 71b 535l 2 B A8 B 1 R Ol BB AR AN 45
WIZ B, WEESES T MEk. wE 17 B, E018 Lt
B FNEEHBERNEER. BANEMILATHERZNRE.

2 THER 71a F 710 ATLLH 75— 3 BAES S, WHRMEENE
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BESBHREEE, SHEEMEHNEEE. BEENER S ZSHER—F/
AMIMMERME, METER—IREE/NT 3um %, 7o, &
HEZENLE Y SMRAEEF AT EENTE.

FH—J7E, TR 72, A—FEE/NTFHER 71a 50 710 8
HRE S . AR EREZ M XS BBEARN & B —M K3
HAAMRE) SE&E. MRE 2 AFEFFINGFHATmIE. S5,
| NN ASFREES, FHEMALSBEARM, HETAERE
Z i BB G IE R R B 2

BHEAL G ST, SR 1 ME 7 (D) SRS, B —F
AIBEIE 544 PR ZATHATEE S B . XMERT, L FHER
Tla A 71b FBRICHPIRS P AT E . B R E 5 £ HE T
SR AT, MR 71a F0 710 KA EA, BT ESERKRESETRAT
lppm HIEMRE FH#IT. Hitk, AHBLEMESEEATmHE K, 8E
REGE (F4hs) BEMTEETRE.

BUEL R G, B FEHESNARN S BEE. KM B 71a
710 SR 2 72 BEfk 0 Hh T A AR R RIRR R Ak, ORI AT AR T E
FA R 1% B R R I E AR ER AR 71a AT 71b.

HERERREERNALEOMNEWITETN. RR#HDRIT.

B AR SEREG ) EL B 7 28 48 118 — Wi 4 5 2 A 7 Wl 347 IR
a1, BTUARE B K sh e g T WIS R MR EE K. 8 TR/D T
T, RERMARHMBNZER>INE ek Eil. FEa5
TFT I EABE) .

KT TFTEANBE, A RETENRD, RATLLETHETEAL
B oh R S B B AR = B E R RE B0 TFT. 32 F 0\ B 8035 2 sl i £
MFAERE, KESTERERBLAERTHEL% LA EL TR
(MR ER) 2@ HFEBRBR/LTEATUEEBE, BAERT 5%
TR IR B GE—FERER 1.5-2.50m FMR S BRI A U SR

HEER, TRAXAHIZET P ERKNERN EL ER384RH
BRNFERE Z IR A M AR 2 i Sk eB Pl . 28R, T LB ISR = S M
K5l B B 91 B 2 AN E0 53 AT AT b B, Bk B SRR S IR 3 B 2 AD A
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RESWIES B, ZFRMLBER, FNFUNEEES, GHLRE
PR IXzh B 0 TAEMNER . (BanRXAE, e RERshE S 5 FHmRE
RN 55— 6 B .

B, H[PATARKER, 84 SR 6 R0 S50 R A] e sl ) M AR 4%
BIEEEEN. ZLHATFTHNEREWAERSARE, ERE—M
K A F AT LUE T B S AL GRS 1 2 3 %M
T SE i .

LBl 6

FESERED) 1 BB 2 FiRgd, FREEEFEEMER 11 ZEK
SR HIM R AR 12 R E R THEBRES TFTH 15T A #K
TR B BRI RIR AR B & R RFEAE SR LR
AL, EEE NN, BRT TFT £XFER TEZH/EL.

EN—FER RN ENTE, FE—MESAE5—FIEE B

(B« C (8O AN (R HITEMEL—MEFEE AL (48) . Si
(RE) FIP (8% HITE.

Fin, A LME A LEALES (AIXNy) MAREBMEENLY, Lk
B (SixCy) AERMEERRILY, LLEAEE (SixNy) ARTRHEFE
e, LR (BxNy) ARFEHHEIY, LB (BxPy) X
REFWRIBEILD . LB (AIXOy) HREFHEB N EAY T EL
B, FE20Wm'K' RS R, FlkE—FEENTE. £ LREEL
e T, x My BAEZEH.

HA TR UL &3 k&, flin, B LUIEEMARE L
mRFAEE AINXOy RRHAELE. XFMEAMUEFAANRNER,
mHEH KB EBARIIR. ZEAEMLES, x My BEEE

Foh, ATLAA 1987 FE 0y H AR S % F FiE 90260 ka4 kL. B
R, TRMEAAE SLALN,O A1 M M4, Hf M /0 E—F
WARETERNWERELYD, BHFEED—FIEBEHE Ce () |
Yb (48) - Sm (&) . Er (4H) . Y (&) . La (8) . Gd (4L) .
Dy (#5) FINd (%) MITE. XEMBAMUBEEAHNKE, MALHE

35



200410088072. 2 o ZE31/33m

B ik K BLA & B AR FIRR .

AN, AUMFER—MEOAFESNAEESEESRE OLERERED
SR AR, RIEEERNAER) XEEAEEREHSHE, ¥
BAEAREHEIEER N HXLEER KEIBE, FREE R E RSN
EE RN, EHNHERTRERE. (& 5—100nm) .

AUEEERHAMENMEEREAERER, SEATHREER
MBEHENAEZESNFEEE,

REHEF SRS LA 1 25 NEBR—MEWBaaEE.
SE 5 7

fESEHEE 1 %, REFICHEVEL MEHME EL B, (EARKWEHB AT LIE
EF A THL EL M AT . FEXFIER T, B RaT Nl EL MEE
WERIEshEE, FTUMERR TFT LA0F fE9 I PTIX Fh X 3 i & A
A

MEBEERKETRERKEEEMTH EL ML, MR EHE
CIRDSEZE Ny 3 2R o

LRI EHAUSSHE 1 ZE 6 MAEE—MEHWEHAES.
EhEfl 8

BT PAT A K B R RO E R AE R A BL Bon8s4F (EL #E8) HHEAE
RO TR B s T AT L T & B 4% . BRI, AR BAA] LLH
EEEWER EL ey (R —ME#%F EL RN ERES) KRR
oo fEX EL BR2s, B ANEGEmes, TV Silamss, 'EE
IR EE,

AKRPEALLEEF A OB E RS X —HAS BT iRE&. 85 EL
BRI E RS

fERBEF&EE, B EL Brds. BEN. HFEEI. LBAER
F/.RERME. DPABER. PABFEDE (FIHGHEN. EEXD
h. BFPRES AREFTEXRENMNEZEINS (THE8BEIC
KERFESEEERM, WEERE (CD) , BHER (LD) . 53
FMAE (DVD) ) . BFRENGF~THE 18,

18 (A) Ra—E&/MAEM, BEaF—1FEN 2101, 81k 2102,
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PL5E 2002, B RER4r 2003 FEER 2004, A K B AT B 4E B R &4 2003.

18(BYFRFS—FM BN, ©aFE 3442101, — " E~1K 2102,
EEEIAE S 2103, HAETFC 2104, i 2105 FE S EWERS 2106.
AR BAE LA E R 2102,

B 18 (C) FZak&@A EL BErnssfi—®a D , €8HFE—1
FAF 2301, {F5 82302, KEER 2303, ERUANE 2304, KEF
2% 2305 AR R 2306. Ak BA AT FI/E B n 28345 2306,

B 18 (D) Rpr—MEEFTCXEFRNEZENSE (JLHEE DVD
BB EE) , B EMK 2401, EFES 2402 (CD,LD,DVD) %, #¥
YEFF % 2403, BER (a) 2404 BRI (b) 2405. Btk (a) X E
ErEEER, EFtt (b) FEETRERAER. ARBETHEERRK

(a) A (b) « ZXKHRAH T CD BB ML, (EA—PERB L
KA B R BIAE.

18 (B Xon—AME#H X (Bsh=D 1+ &L, E8HE—4F 14k 2501,
RN 2502, ESBUCE 5 2503, FEAEFF K 2504 F1 B34 2505,
AR BRA] FHAE B~ 34 2505,

MR AERT EL MEHEBAREE, RAKHBTHTHHREER
KB

AEMERBEHNNAHGE, W EAd, aTHTHRA SIS TR,
ASEHEHIREFREAVEILHEA 1 £ 7T BEHEAERENEW LN,
SEHER 9

20 (AD #0120 (B) HIRE P A R B EL B n2sf, H AR,
EMNRBELARKEMN 7 RKEZEMERMESZ. B 20 (A HIRH
Algy (=-8-EWMEE—RIEEY) EARNE, EE—FIEITFENME
& 20 (B) BIfER PPV (RWE-ETLIE) FARNE, E2—FK
HE. B20 (A FE 20 (B) ] EL BR800 455) T T &,

37



200410088072. 2

s

W 33/330

=1
AN % £ 7 Ht
FEZHH 640 X 480
SZEREH 22.5um
KIE 64(6 L)
L= 38%
U5 IR B FR B 4 VE B BRI R 12.5MHz
A 9K 5y FR B e VE B B A R 232kHz
UK 0 HR, 2% e R Y
ERXEE 7V
d 62.5%
(SR BfE

RIEA K, LRGBS AT EMW 102 KE B R ERE1| TFT
HIRI AR R B VR FE R 2 EL B33 4E. 74, BaEm—M#HEER T
AR B B RO VR Z T IS BE RS B E R BB TFT, JF ELATBL i
HRAEMED EL R84 E 8 M hHATR 4 K E EoR. B4, Bl
EF K E BoRBR £ BER TFT WA B SBHKEAL, HT4E
ARERIAEL RO EEWNEZESR.

735, FERERTE B TFT B 5 M8 1R 42 56 B s o 14 B 75 HO o B
MEERELSWH TFT REUEAGETEENEEEMRE EL Bri

1

Fth, ATPLESIERXMEIEEMEL EL BREFHEER— N ERH
7 (BRSO RGERFRETEENSEERENH TR E TR

%o
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s

L1b

Fx T

Q - g
e W N R
| Diir——
i[ 7 nepmg\\| )
i/ ! RN .
L/;_ " -J: \ 2]
Li=Ltattt
WA TFT
K9
[ 1é)ﬁ‘ |
159
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