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| —# B S/ 2E0EL RFENH, BEANMRFLE:

3% —H BB —AFF X TFT,

a4 8 A BB S5 Bt JF £ TFT by — A e | TFT;

W RJEFFRFF £ TRT 2 b —BRGIR, WA

T RE A o A %) TFT 2 b 45 1 wAnik 69—/~ EL TH,

AV RS —HREQIEBREZGRANRELS N MEH K,
VA B

Sk Bk 4 R 4G — A 0% 5 BTiE BL UM A

2. ARBAHER 1 W EL B FEH, EFEANARFLOE:

MR £ TFT X L#5% —k BRGIE; AR

HAREFES —k BERGEZ LGk BREIE,

b R B REFTRS R ERGIRZ L.

3. MEMFER 1 EL BFEH, RV EANRELOHE:

W RAEFT A BL A2 B e — B4R,

4, —FBA SR EWEL BREMN, EARTLRE

G365 —A BBt —A-FF K TFT,

b de% A BB L PRI & TFT & 869 — AR s TFT;

W BT EFFF TFT 2 Leg— BB G%IE; AK

AP iE AR H) TFT 2 b5 3 AR iE 69 —A> EL LA,

ok prik BL MO H — LAk, o aMAE TEANCLHEL
8 44— & EL &,

EP R A REOIESHRERGANRES QY AECR A HE
VA B

3o PR R 6 — AN i 5 BT 5 — AR AR BT A BL B,

SARIEAFIER 4 89 BL BT EH, ZTEANRTZEEE:

HRAFTETF £ TFT Z LW — R BR%IR, AR

HRAEE S — R BWGIRZ L% — R BRGIE,

A i SR R FTA R R B GEZ L,
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6. IBERANZK 4 64 BL R FEH, LFENZTLOHE:

T RRAEFT R BL U2 b6 — B AhAIE .

7. —FaTFRE, @i

ERSENRENHELBTEMS, ENMEEOE:

QIEH —H R EH—A-FF % TFT,

Q355 A R EH 5 PriE JF £ TFT w469 — /- Ads 4] TFT;

T RRAE TR TF % TFT Z B dg— B8 %JE; AR

R AEFT iR & A4 4] TFT 2 5 A 4834 49—~ EL TH,

AR RS — A REQLIEEREZNRANRES GAEHARK,
VAR

AP TR IR — A% 5 Frid EL TRk,

8. ARIBEARA| B R TR TRE, AT HEANAFELECHE:

HRAEFTAF % TFT Z L8958 —k B %IE; UK

HRAEFTRAGE— R BREIEZ PG — kB %R,

HA AT R IRET R =k B GIRZ L,

0. MFERANBRK T B TRE, XY ENREL A

7 mAE P iE BL U2 b oG — E4EALIR

10. RBEAFNIZR 7 ey dFREE, ARFEETHEAGLTEE
% EEAALRE. BEN. XBABETE. BRBAEFREXL
frtg—iA R E .

11. —feaFRKE, o

EH SN %EHELETEMS, BALEOE:

QIER —HA R E—NFF X TFT,

QIEE A REFHPTEF K TFT B #F 6 —A 8 745 %) TFT;

% RAEFTEF X TFT Z Lo — B4 %IE;, A

T MR AE P id R A5 ) TFT Z B 515 3 w484 69 —A> EL A+,

AP EL A OESE—ER., FoABAE TFTERAATLHRZ
] 49— & EL &,

BEPHAFE—HRECIESBREBGANRES 9B REK,
VAR
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HP RS — /A% 5 i — APk BL B3 fk,

12, R ERHER 11 L TEE, EFENMRELCHE:

B RAEFTETF £ TFT 2 Lo % — = B4 %IE; A

TR RS — % B GIEZ LW E % BR%IE,

B ¥ TR IR R AEFTER kB GRIEZ |,

13 RBAFEZR 11 B TEE, AP EARTLEE:

% RAEFT & BL U2 B — B4 ALIE.

14 ABAERF| 2R 11 A e FTRE, ARELETHELTERE
it f EEANAARE., BEN. FBABRTE. BRAEAZFREXD
fRih)—41K .

15, —F {235 Xt AL, €4

—A~FAR;

BB X
BiE—NEL B R EHGRTHS, AR
FriX ELETRBHFHEANEE,

LA EANZE O

QI F —A R EH—/FF X TFT,

Q365 A REF AT X TFT k60— 9 iz %) TFT;

AT R £ TFT 2 b#)— B %02, A

% RAEFT A o A ds ) TFT 2 35 L &304 69 —A- EL TH,

EFHASH—FREOLIEEHREBGHANNEZ AR RE,
VAR

Hop BT A 5 R e — AN % 5 Pk EL AU,

16. BB AIEK 15 912G X FaL, AT EAREL A

R AEFTETF £ TFT X E#g 5 —k B %R, A

T RAEPT R B — Sk B4 PEZ E e 5 — Sk BW %R,

HP TR R IEN RAETE S kB %IEZ b,

17. HABARA| B R 16 694235 Xt FaL, AT HEANARFL A

% MRAE TR BL 7O 2 b 6y — B 4L,

18. —AF{E 35 XAt AL, &



200410088070. 3 A B ok P H4/4am

—/~EAK;

% AT £,

BIE—ANEL ETFEMFHETHSS; AR

Frid BL B B4 T8 2 A2E,

AFEARE

Q365 —A BB M —A-TF & TFT,

QIEH A BB 5 PRI £ TFT wif 4 ed—A & Rde %) TFT;

AP iR £ TFT Z E#g— B % IR, A

T RJEFT i o Rds 4] TFT 2 L H5 L d4Ri% 69—/~ EL 4F,

HFFFE EL A OESE—BR. FoeBAE TFTRXHA LR
g 49— & EL &,

AFHFRE—HRECIEPHREBNAANNES YABH KK,
VA B

AR g E ey — A2 %5 A —wiR A frid BL B,

19, B AER 18 4R X FI, EFEANARETLEHE:

R AFF £ TFT 2 L4 5% — R B % fE; AR

HRAEESE — R ERBIBEZ LR — k BR%IE,

AR GGET R RS Tk ERGIEZ E,

20, ARABAFI B R 18 041235 Xt FL, RF MR FL

% AR BL AR B8 — B4 iLBE,
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REUK LBt W TiEMH
HZEra PR Tk

B

AREW R —FMELERR LWELSAFHG (HHESEEE
TR RS> MIEA EL (BBEUROG) BIndsfr, &Kk EL B4y
HREERER (BE7RH5) FBEFRE (BEFHE) .

BRREAR

EER, HEREBH TFT WHEARE TRIXRRE, HEFIRER
MWERBTENNAHAEEERE. TEEFHAZEERY TFT BTHX
NEBREF HIEREEAESN TFT &, FETUEETLE. B,
AUELESZE-EEAER —ZEE LK BHBRERSZ R, BRER
B B I TE R B R A IR B B R i I R R

BEEHEMEREIIE ZEENREEEEAEEFSEMILA, 08
AR R — B R R &P B BT R T AR R A PR, B g RO R
STYEN, ERIEM, BRI

fERMFRAEL EL BB EEREFT R 3 gt . £E
35, FR5 301 Rom—AMHAEFFRTH (BURRIEFFSE TFT) B TFT,
302 RAA—NAEB SN2 EL Joff 303 BT (BRIRERITT
4> B TFT (BAFRIEBRTRES TFT) , 304 #FR— P HEER (BEE
B) . JF< TFT 301 S5tk 4k 305 FYEMk £k 306 (FiEsk) AHiZE. HIR
#%) TFT 302 B9IRAR S EL Ui, YRS IR LR 307 3.

LIk 305 B, MHRIFSR TFT 301 777, RBURARZ 306
MEIEE SHEFR BAR 304, FHBEES TFT 302 BT
FF. FF3% TFT 301 BIMARSC A1 /5, FBAmES] TFT 302 Bk B ig 7 7L &
2% 304 HE AR . LAY EL o4 303 K. EL o
303 PIRCERIFERMENE .

b, HERZ45 EL Joff 303 FIE &S By sE] TFT 302 A & &
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Bl wWE 4 FTR.

Bl 4(A) B HRIEH TFT B E M 4 455 401 R 1E 1d-Vg
e (B Id-Vg #i2k) . b4, Id BIRHER, Vg 2ME. Mg+
AIUBEN N FEEMER B

2 EL JofFek s A A 1d-Vg Rtk 2 B 2k 402 Fis i K.
MR 402 A REAIBKE R TE 4 (B) .

EE 4 (B) F, REA-IREFFELRERE. L, ©
KAR—AMERESRNFEERE (Vth) XK. FEERBHELX
PR AR AL 2IE SO AR AL . F X R X R B A R A R .

EISFTFFIFR TFT 301 MASENBIEE S H e FE B A S
304, BRES EEEABRRES TFT 302 MR EE. B, ZTH
EHIREBRRIER 4 (A) ) Id-Vg Bk —x —HmzE. %
R LA XS B T 45 5 B EL Joff 303, EL Joff 303 KR5S R ICEXS N
THREM.

EL MM AN EZHIEESHESR, WLk, HFEMIATRKE
BN XA ESE, EiZFES, Bl E S R RET
RERR,

HRWE A8, EEPRE ERVEE TFT MR Ea AN LR
MABIEE NAMND . B, BRFX TFT B Id-Vg FHERET BR4E
[F 2R BE AR 2 & I FF 25 TFT B Id-Vg ¥ (Bl EFFERAMER) .

FEREET, BRKETHBERAE, X TFT KR B
AR, FETA AR M EENS SN S R ERES TFT. #
<, ARIMBERREEN EL T, FEMAHARKIGE, FEAF
BESCILAR F 2K LK P B 7R

FH4h, EMEEARRIMERESEBANAZRNBWES TFT, MR
RS TFT B 1d-Vg SR T2, WARMHBAHERNRER. 7
b, MWE 4 (A FEZRBED, A NMNEBRRREMENZLESRE
HALPRE, FERKERE—FMBER: R 1d-Vg FEEERHNE
, MEMBERERETEEEEAR, BEENERMMEE. 0RXE,
FHER S &7 EL IR OGE L HR RIIAME.
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Sfr L, JFo% TFT I EES TFT WEATEEHRT/E, FE
KW DA A 4. B BB TR, BRBUKEEXN TFT f4SERT R
HEEHX, HFORBENLRERFREREFRE EL ErstNE2 a6 gy
HERE.

KBEAE

ZBT ERRABZ EF=ETARKYE, FNAKPRENETRE
—MEBEBIRITENNZ KEEZCERWEFREMRL EL B-8M4. £k
A — N HRETIRE—FREEFXMEIEEMEL EL BRBH0E
PR ETFRE.

KERENNY, BRIT—MAEW TFT IR NEREH, BF
IREVEF TR ISR v, BT R EE T BmES TFT K AEHE
MY E R I IF o5 Jo 4, BERLKE T EL JTiFERI R Y BB T 5 6 8B i m 15
el

Bk, REIENANTERREMS EL B & ERNKEDR
NP R KE R R, BEMYL, B—METRSENKERRE
(AR A I 53 K E BB 7 IR IR

SR b, BYA IR RRFEW T AT Ak ss B R A THRTE 8
N #F IR B R AT 256 FAREHEBEERIIEE.

B, —WEER BN F. i, BHEGA AN BERRSE
W S RBIH— BB — Wi, 4R EL EoR3B{FF PIIRE E 2
60Hz, 52, BHHER 60 M. HEHHIMIEUN T ST L5 46
B BB SN 8 38— Wi 5 8 % 2 A R 15 21 B 45 B i BR1E
i

— AT A FHAY (Ta) M—DFERE (Ts) « F
bEERE— N FMARELEERAFTE SR HFN 2 E, FrLeHH
(kR & EL iR AREAH (8100 .

AL, B—FWIARIE SF1, MEE 25 )\ F i EH R il 70 7
SF2-SF8. 3t /& #(Ta)7E SF1-SF8 F & ¥ #1 . 55 — /7 T, X[ M. T SF1-SF8
IR BB (Ts) o BUFRIE TS1-Ts8.

BB, FEat A HI M 4 A5 B TS1:Ts2:Ts3:Ts4:Ts5:Ts6:Ts7:Ts§ =
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1:1/2:1/4:1/8:1/16:1/32:1/64:1/128 .. 18 SF1-SF8 HELHIF HAEE. 7]
B AL ANHATE 256 MRELHHFHEERERR.

B, EEHEAES (BAHIEED — NS FEK EL T4 R Bk
FPRET (NER: REREANSE TFT EH0HEE: @5 &R |
HHREESHRMABENER, EL nARS. HEAREFHENTULA
B, BEERRMAIFTENSEF LI AL RN, BEEENE R
Ak, 78 EL o K6, AR H e hFEARN. KOtHE (A%
R WEARAR TS1-Ts8 RHEE—/. [RIXTE Ts8 A ATEN R
EAXZ.

ZJE, BEEIFUARN, ZEESHRANIFTEEREHFAFTHENR
SR, R, BEEREME Ts1-Ts7 FRMEER — . B Ts7 AN
T IS TR K6

ZJE, WRKPSNANFMEZAARKERME, FELLL Ts6, Tss, -
Tsl FIF R EZSEMNFELANFRERRET N TIAKS.

LA TR BT R —dl. dhE, ZREKEE S NS
JEBAREE . Fltm, Ui Tsl A1 Ts2 B, BESKNEEE 100%, NFE
T EER 75%, H4%EHRE Ts3,Ts5 M Ts8 B, XIHEZER 16%.

PLERRT 256 RPRFEER, BEAUPITHMPIKE R R,

LPATn (n BRTEHET 2 WEH AW KEER QP KERER)
B, —MiE e 4 B n T (SF1,SF2,SF3,-+-SF (n-1) ,F1 SF (n) ),
B AT 5 n AL R EEXT . . — Wl 3) 5 BB BB G K T R 3 RT3 in, 3F 3K
ZE B L AFE = A T TAE .

n MFENME S RF AR (Ta) MELEAR (Ts) . 52,
B ik R B I R M 0 BI Xt F BT E EL JuiF R R B AR SR IEFE Hh L A
LA

HHEH, INF o AFMPE—NWEL A HELE R
TS1:Ts2:Ts3*+Ts (n-1) :Ts (n) =2% 271 272, .27 @2, 2= @D (g
Rb, STRET RS A B4 B2 TS1, Ts2, Ts3, *Ts (n-1) :Ts () )

EXMRET, BB ESHREFE—ITMEERE ZEH#H
RIEFRENGERENIFR TFT) , HELHREH TFT il R n—
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MNVERIM . B, AN ERES TFT HEEESHEEN
EL T RAEJFUFPERE NSRS FMMFL AN R L. BIFE
MEERNK.

FEFAE o DMTIAESIEE, HEISSKFEAHERHEN %
RORE. Filt, SXEEE—NEREN, BEGNTFHAZERRREN
BT (ML ARNFSKE) BRZENRE.

mEpTid, RREFRSINEEBNFERETONKEESHTER
FEFFR EL BRa3 . T RATXME 5 KE, LIAEE—amE N F
Wl EFZ, XHUNEFERT W) B BASEESNAEREES
B TAESZ

BE, B TFT BEF MM Z RERE (26818 LUXHEEHNE
B TAE AR R 0 . TAEARR T8 i 1E 30345 S0 F SR 50 8 B S B 2 A
LR T P, (BRI, MARLINS AHENER.

B, EAREFFHA—FMEFTRENREEHWAIERE, S50
BEME, MR ZEAE TFT W—AFEZ, Bim#S TFT
B HRE PR EEREE. XA K B —AME A, EEFHX
Fha TAEEER TFT #ATHEMEMER EL B R R  REExR. T
T S2 3 BT B A T A R B TP B RE R B B8R 45 AT H R .

REARARBPRIEREE —FREE0, ZEMP BRI Z R
ARG (UTHRERR) BEE—REHABRLSE. XM TEM
GESFETF B8 B F A LR A S MBI .

F4h, ERBERBEIFTARHREERERER KRS 1.35um S
TFTHRATEZNEAUELER, NNT {11 0} FENMTHARRIERR
W g, BRI, FEBRRBHERBM IR, (HATCIHIA
FELL{110} E A E B = H.

B 19 (A BR—ANEBEMATARBPIWERE LEHERER K
290 1.35um FEFRMRBIEFRATHBES. H—HE, B 19 (B)
RABEAEARNLHETESFREZINELN S REE LRER
BFRONES . EE8 AR, BAAFORBTFREEZH— N E(E
FRBE R

10
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ST {110} FEMATHOCBEER 19 (A) HRIE LB,
B 19 (B) F4HE+4 AN, FEMEREEEERAYS. X
BEFRANEFTFAUER, AFARHFNERESEEN S BIEE
A LLEP R X 43k .

R 19 (A WBFRANESS, Bd5(1 10 mR&EES
BT RATH BRI AE, HEMERBENNF {110} FERIAHNE. 5
yh, BB NATHEE M — A, BT AKE TR
WRE - ANUBEFRAOBESAAFLONRALREAFXKT E.

XMRATARAPPEEN— M. FA{ 1 0} FENED
FERLERE — AR B R E, BT REYW R — ARk, B LE ERE
WNF R RERATH . HEG L, FEEZMRNNES, FHEMED
R EE — N ES RN EMER, BREMERBE L1 1 0)
P EAE Y BB A, XTNT mA 2 M R EEZR ORI, )b
RIERESEE, UBRIH—FYE.

BERASANRME SRR — N ESEERT &SR, MELEHN
&, BTSSR R IR AR S R ENEE. Bk, 7R3 A
TEEHATHPERNEFRVTFESS (1 1 O RESESFPET
RTHESEEFEX 5.

MNITBRAER L EE, EAKHTHE TFT BEEZNEEERN
HXTRF {11 0B A FRATS B S R

TH, BHEARKHFMERNSEAA THE. BRATHE
AR R “HA” X—BK, BT LANE—ITERNER NN
ARILATAE (BB BN FE. Lo, EAURERHX
FReELRFEE XK “G577 2.

AEFEEANTEFHMERHIN, ERFANEEFREEFESNE,
HA A HE HR-TEM (F4#HEEFNBEFERE) THEMERSE
1 ) B2 AR G - 1 AT DA AR 22 1) ) 7 & T A SRR 4 10 M i £ % BRI
—HELPREZGHBEEE.

mAFRENESEE~ETRAR—AHKIE “FELUR” X—=F
SE . 7E UL B P L S E L M “Planar Boundary” — 1A A 3K,

11
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1% 17 H I 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” .

RiELENE, FHIUACE-ANEER, —MEENERN—
MEERHE SN W FELFAEFTEEENER. HERERE—AF
FHAAARERBEEIEERFE3 R, EFEL LA IUAER
TETE

EE, HeM (EETHENH) B<110>HE, (211}FHR
AR FEEWREDS WAENG T DER —NMHERTHENE
FUEEWKFRERBRSY, FRCHRFESHEEESEN T M
AR .

L TEM WE A Bt A A N RE IR I &5 2R 2 L P BB 1Y & A8
WAEBI N 2Y3 FIAHN Tt . X MO=70.5°R P &f kL 2 [8] FE B f) 8 5 A8
AX3 WIMN AKX —FETF LA, HP o2 Hp b i EE R Y
(1T0YBER BT (111} TE T B s 25 S B T A 0 46

ARE, BH0=389°F&EAEMEI WHMNGS. FHEFEE M
HI R 7, WA & A

RGN (ERMY, BANEW) RRPA &I BB &R
WU AR I ESE T EE. #EL, EX T —MEEEEFANELT
HHZH, FEEMNRERSFET A EeeddEs Bk . Hik,
HA LR EHWEFREERESES IR &R

L TEM MW E, [REA TR\ REEERFAET ST
HIBRFE (HERRSRFGSE) BT LLES R BAE 700—1150°CH Ry n#ib #
i JLF R K XM INFAFT B SR EHEE RN KRS X —F L BRIE
B .

WRIEBTF B HIRS (ESR 441D, sREEEENERXRIN B
TEsRE R ZER . FELSFPRES T, AT 4K T RS K B Je s EAE 3
EEH SX107 #/om® (BRIFZED 3X107#H/ecm®) . BE, FEARNE
EHEENEHSERNRR, FTUREERN BRBREED.

AETEN 1998 SFE H 1 044659 5 HI1E . 1998 SR HET 152316 5

12
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FH1E\ 1998 “E$E H Y 152308 5 FiE LA K 1998 4E$R Hi Y 152305 S Hi%
DAEH T RTHTARBPHHEBEEEAMHR.

HPRATARKEWEESE Fa— A EEESHRE TFT #IH %
[/]F MOSFET U225, WA KBNS FEIK TFT (EFHHE
BZEE XN 30nm, MHRALGENEE R 100nm) EATZRE I T 3.

(1) FERFFRVERRIEAR I L B {E RS (on/off BAEFF RHIRIB) |
N V412 TFT 1 P y4IEA! TFT K2 60~100mV/decade (HAU{H 60~
85mV/decade) , Z{HIRE /).

(2) 1E4 TFT BEEEHR RN EFRERNTEBE (up) » NG
1A TFT #Y2 200~650cm®/ Vs (HEAME & 300~500 cm?/Vs) , PIgiE
A4 TFT B2 100~300 cm* Vs (150—200cm?Vs) . iXES{EIR K.

(3) {825 TFT Wshs KB BEERE (Ve » N WER TFT
H/2-0.5~1.5, PyEIER TFT M1 E-1.5~0.5. XL{H /N,

LIRS TR SE RE W SEULR AR PR M RE RN I S IR VR M B
Foh, R TFT GEEMFERG B+, ZKAUBE KXY 1GHz K
WGME . AR GIHEIMET T,

RH: LK

TFT MR 48 2 fE 9B )E & . 30nm F1 S0nm;

TFT WM& = E (AEEKE) : 0.6um

T, VENERREERM F AR AR ERIEMENLE R, 8L
FAaTEE 100MHz BAEME % H ke, KPR AegEnEE
7= 30nm, MARFEE R 0.6um, HIFHBHER SV, FBHEN 50.

ERRERGENBATTFRNFRNEERT, BEARESFH
R HFIEESIBE TFT S0 T B S FER MOSFET, ®EE#BIT
MOSFET 8 /EME 88 .

B Il 15 B

1A 1 1B X8 EL B R84 R4 .

K 2 278 EL 2RI E &1

3R EG EL s S EIBIEM

& 4A TN 4B ZMERAERIRK E R H TFT R E.

13
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Bl 5A-5E %7~ EL B34 sI1ED BR

& 6A-6D £~ EL B3I SI1E P IR,

& 7A-7D F 7~ EL BRB4HHIEDIR.

K 8A-8C F 7~ EL B n#FHHIES K.

K9 & EL BrRBHEETTHNBRRE.

B 10 ZARBER IR B R E R R B .

Bl 11 &7~ EL BRI FMETEAR

Bl 12A #1 12B 7= EL & H I IM IR

B 13A—13C R EREMIHEESE.

B 14 #REL BERBGZEMRIHLEN.

K 15 F~ EL B s B E S .

& 16 £~ EL BnasF S KMo EREEH .

B 17 F8 EL B8 S EH W ERESH .

Kl 18A-18E R B F R &M — B AFLH .

B 19A ME 19B BABHENR S, RS SRR B TR
El5.

& 20A F1 20B ERBEENE S, BTRAKH EL B8 4HE
NEZPISEH) .

B AR sz iy

B, ARMHEEFENEE EL ErndffraBRgisTE 1 (A
i, 7EE 1 (A) FIREBEME EL BR84d, R 101, 3
S MRS B 102, Mk BEAZ RSB E MRS S0 R3)H 5%
103 B MR IEEE L8 TFT R, B0, SR MME S 0K 3] s 28 A ik
MUES AN BB UL — BB REZER o RERKEKE.

HIEESMESER 102 AT - BT FE 1022, —18
75535 (A) 102b, FI—ANEIFFESE (B) 102¢. RH#hBkyf (CKD FNE 4Rk
M (SPYB AL TR 1022, BFHIRE SR 9T (A 102b,
BEESEARYFE (B) 102¢c.

EARES, MALSELS 101 HEERESR—IMEFRET,
HERREERGERBMEPSH, EXAPTEERERER. Bk,

14
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BAERFR “07 8 “1” MEFHEFSEERANL S EES 101,

LR 104 MEREUEPENZ RIS 101. 25 104 FIHCKE
~TELT B . £B 1 (B) F, %5 105 Rop—AFF K TFT. HIF%
SRTHAMRESHMIELE 106 %, FES5MAREESHEES
107 (WARVEVRIRER) FHIE.

P75 108 RN ERIEH] TFT. MRS I o< TFT105 MiRRAEE. &
WMFEH] TFT 108 HIR L5 EL Joi4 109 AHE, HIER S8 2 110 /0.
EL Joft 109 B —AN5 R4 TFT 108 FE AR (S Z k) fi—
ANEXZBAR BB (R HEAR) AKX, EL BA-THRARMBAR 6. B
WS H R BEIESZ 111 ME.

HAJFR TFT 105 & TIEEES (WIFREA) i, RBE—)BAER
112 A4ERF e 3 ) TFT 108 FIME . A2 112 53¢ 105 HIiRAR LA
KR 110 FHE,

MAL LR ERHINETHEESHN S KEHERESKES
P13 4. B 1B IEAEENG SR ESHIHES (85 E
ZRER BERBFHERES, VTR 4 KE 8RIF77 4 0 #4754
IR & 7 B 7 B I 1] Bk b &

A, NKEHEESRAEBRSE 113 8F —ME—M4S K n
WX T n ALK FIR B84 (a BRAADNTF 2 8H) , — 4 MHETFE
n NI IE SO R BRI R S A BRI B, A— AR AR E R
Ts1:Ts2:Ts3:++++*Ts (n-1) :Ts (n) =2%21272cc0een @2 5~ (D gm0
.

I KEHEESKEBE 113 TR EALALAR P EL B85
ShER. MRXFE, FAER MM ENHFEESSHERABA KR
EL E&ff. EEXMBERT, BEEARREN EL BREBIEEA BT
HI TR % B EL B R34-AE N A BAED KA K B R4 K E
WIESKEBK.

For, WA RKEHEFESRERRE 113 T IC AR RELE
AKX EL BRade b R, AT IC ANEFHEESHA
BIARHH EL Bndsff. EXFERT, BEAKEY EL BoRssit

15
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VEA BRI EFREBEEARFL EL Bra, £ZEFHM4L
WE—MEA—NARH SN EEN > KEHERFS KEBRK IC
Fro

BE, NMoKEHESFSREELER 113 I HREESRENY
104 AR TFT. BiEESMIKShERE 102 FHHRE 5K 50 B %
. WRIXFE, BEFEZERNMMESAAL EL B as i
FHESHTULE, EXMERLT, BIFEL TFT WEKN I KELH
BESEERE, Hdwm Lk, BERREROERBEHHR—EIR
E. B4, EXFERT, BEARBK EL BR841ER B AT =
FREXEME: o REHERESRERBWERE EL B RSHES
L, Hif, EFR&ETURGBEESR.

BT RS WE 2 R4 R EE RS EL R38N EE 414
&

R 2H, 7511 2— MK, 12 28— MENERKABEE (L
TZEAREREED o WTFER 11, TUREBAMER, AENAIRE
K. AREE, WEBEERNSFEBRER. EMh{]LAEREY
& i B = ) AL BRI

HEE LRMATEETEEFREFHENERELELER HA
FERBEELAERL. CSBNEESETHERE 12 NEFE, &
AEHPEF “EOENALEE" BRUMERLE (SiOxNyx # y 4
FE—8H) MATERENALESEE, mEMEE, RAEERELESR
i, 55 201 B—ANJFx TFT, 202 R2HEBES TFT. XA TFT
# n VHIER TFT M. BN nHEE TFT M RN B FEBEKRT
p ViR TFT N B FIEB R, n WIER TFT 1] DL IR & BV BRAEE
ETAE, FHEEBRANEREESHELS. AT REIHBEER BN
FH TFT BIK/N, n¥WER TFT RN . B, FEA n WEDR TFT
VE R R ES TFT, FABEZERREE R RCEIR M.

BEAKET, NEEEKIFL TFT MERES TFT BHIA n ¥4
R TFT. SF Li&RFM TFT AT LA p VB &Y TFT,

ok TFT —ANEFEZE S, 8F —MEHEKX 13, — MRtk 14,

16
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LDD [X 15a-15d, #E%4[X 16, WWEMFEX 17a,17b, MRLLE 18, i
BE% 19a,19b, B—EH4%E 20, JFERL 21 AIRRS: 22, MIfRk4e%
fR 18 BNE— BRI &E 20 3T FEE LWFTE TFT 3£/, AT LARE
FH, B 387G 14 1T 24U 23E

FER 2 s B FF o< TFT201 1, MBEEAR 192,190 BLIEHE, #E2,
BEALFTIR I XUMAR S50 . 244%, RAUE LA UM 454, IR /T LB ST
BHIZ MM, W=MREH. SMEMNRR—FHEEEEENSEH,
AR MNGEFERX RS EBRERRITERREX .

ZMEEX /D OFF M IEEF N, HAWMRIF X TFT K OFF
ABERBEKEE /N, TR AATE 1 (B) FIraBEAR 112 BAERNEK.
HHER A AR 112 5B 'R LI N, BT L2 M85 14 m T LA 3%
Hb 038 EL JufF 109 B SR GTE R .

FEFFoR TFT 201 4, LDD X 15a-15d W& A S5 ea4% 19a 71 19b
25, MHRALKE 18 KA M. HILEI WS TR/ OFF & BF
EFHM.LDD XWKE(TEEDRN 0.5-3.5um, AEMEKE R 2.0-2.5um.

E /> OFF #& HLiit, 7EV41E BB XA LDD X 2 [AHE— Mt X

(Bl Rt SV E R AR S B ER R, %X A HEni
E) BAEME. EHEMANEES M ERN M, BEAARERE
XZRH %X 16 (RIVREMR A B IRITRENEX RiFEF
X ) Xtye/N OFF & i HE 3.

RS TFT 202 H— M HEEHISR, B8F —MEK 26, —MFE
R 27, —4~LDD [X 28, —/MAEHBKEK 29, — Mtk ZE 18,
— AR 30, BB EALEE 20, —NEIRL 31 Fl—ANRARL 32.
Mt EE AR 30 AT BL LA R MR AR 5 A AR 2 AR 4544

Pk TFT WiRIEZ B B iEsl TFT MMk, Wl 1 (B) Fims.
B ARyl , #HIER TFT 202 FIM AR 30 577 TFT 201 MIiRHK 14
Zimhe 22 (WHREEES) miEsE. FERE 31 E23E 1 (B) M
TRELZE 110,

B S TFT 202 & — MR 4 EL T BERER I, M
AL YR B XERNBER. B, WESEE (W) BFEITRATH

17
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KX TFT FVEERE. 74, WEBKEBIF&IET BN BRI
FEULES] TFT 202, SEANSRHEEERMEE 0.52pA (1-1.5pA B
SN

WEETE, W1 BIFH 0.1-5um (RRMEHN 1-3um ) , W2 4
0.5-30um (ARERAEH 2-10pm) , L1 % 02-18um (ALFEH 2-15um)
L2 79 0.1-50pm (fRFRAE 1-20um) , XE L1 BF % TFT KA EKE

(L1+L1a+L1b), W1 ZZVE R R, L2 2 HERES TFT KEEKE,
W2 iR, w9 ik,

B 2 Fisiy EL BoRas bR m — M54, BIFER RS TFT 202
1, LDD EREREX 27 FEERER 29 26, 54+, LDD X 28
A—NEMEE 30 EEWXEN— MRS BEE 30 ESKX S, iR
#& N 18 A F LDD X 28 FAM a4k 30 2 [d].

RIS TFT 202 BRE T B KK B IRE BLBL EL o 203 KRG, iF
FEREE - N AT ARARRFEARBH ST % B E R BEarf
WAER TFT 202 RFEGEBIERS. EXMBRT, WEBIESBRE
=, WARETRHBEANEE, FAFENUERNTR. B, REE
PRI AR LS IR .

RTRBRMFENFHWEIL, B4 LDD SMEEESHEHIE
HAHR. [EENIR LDD X 45l AR E A AR b A B F -k, Fril
A HRIENBE RO —FH ST R R AR R T 5 RS F RS
TIHIXT SRR, FEMPRTIrREMS, SEMBERES N LDD
XEBRRE.

rr, 5MHEREEK LDD XMKERT K 0.1-3um (BIF &
0.1-1.5um) . MRKEIK, MFEHE (RFEMBHE) KA, W
MRS, WEEIEARERR FHMERIE. A5 ERE40 LDD KM
WEBITA 1.0-3.5um (BIF £ 1.5-2.0um) . IRZKETK, WAL
MAFERR R, MERKELE, MR RIESERBBRRT.

KA TE IR G54 T &7 AR B A TE AT M EE AR AN LDD R4 B4 1 X
B, BT EEIERE 26 AV RER 29 Z AR HILE4EBRE .
HRERERE LDD REEREX —W, FEHEE 8% TFT FHH%E

18
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T (WK EBF) Wi F R EHER,

MEIBEERENAEE, HINBRESR TFT 202 NEEE
(HHEHBWERRX) EEWE R (50-100nm ¥ EF, 60—80nm ELF) .
FH—H T, Mk/NFF< TFT 201 FEILSBRWAEE, WAFIEECT
HEWERREX) WEEBER (20-50nm 84, 25-40nm FELF) .

DL EHRRTRRELEZTHN TFT &8. EHERTERNER—
ANRFEHE . BN —NERESERAIELREITH CMOS BEET &
2,

FE 2 B, BEERDRER FENMERNERIEREE BB &R/
ZE MR TFT F4E CMOS BB HY n WIE R TFT 204. 7E LR IKB) B
%R EWE S-S MK S R 102 FMHRE SM s B E 103, ZFHRT
B 1. 3R, BRI M ZERE (B TGRS, AD B,
SESMBERE .

n YJER TFT 204 FIFEEBE —MEKRE 35, —PIRKEE 36,
—/~LDD X 37, fI—AMEEKERX 38, LDD X 37 5tk 39 &5,
WHAR 44 i 18 SR HH H 1A) .

RAERRX — B LDD KB HA RN T BREEERE. £~
EEEL n YWIEA TFT 204 B SBRME. MR, NI ZBREL
FHAERIEEE. Fik, LDD K 37 BRIFEEA T ER L, HIERRR
Re e/ BB FE B . OB AT DL4R 5 BB A A .

£ CMOS 538 1 p VA8 B TFT205 1, AN EE 4 R iRt LDD X,
EARBRFEANFBWS LA LULZE. Eib, AEEEBE-IEK
40, —MREHREK 41, —PMEERERX 42, Mik4a25E 18 MfBik 43
BEARE . YRETLIEE LDD XA n VER TFT 204, AR #EL

W p VgiE A TFT F{E R B4 TFT 202 i, AT LAE 5 p Vi@ & TFT
205 BAEE RIS .

n Y3iEE TFT 204 1 p VB & TFT 205 M —EMAELE 20 B &
HIEBERL 44, 45. PIERZE IR 46 BIEE.

e 47 RpRFE—HAE. BHEEN 10nm-1um (HIF=Z 200—

19
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500nm) . AFEERNASZE OULEERGESRECE R B B ARD
ATREE MR, #IR 47 AT RIPEBEEB KR TFT. &&A R
B TFT Z LW EL ZBEWHERE, 8. 52, E—HULE 4718
AIA—MRIPE, BER (ABIETF) HEAGREHEAN TFT —0.

5 A8 KRB ZEMALGE, ZERIEFEE TFT B BHI 7K FZE 5

FSFERE . BT E VN TR I i R BE L iz ZRBEAR . WG ER M IE5¢ BCB

CRIFHRTH AEE _ZRAEE . XERMR AL TR LURE 5
UG RIFHSFE, FENEFHRK. BFEIE _EZRAEES
W TFT @B EEER, BN BEL BEX &R P E % 8. 50,
B —MENEBERNSEEERE, CUER /AR 28 3L E 4 M
EL UM HERZ BERMFEERE. B, EEE 0.5-5um BH
(1.5-2.5um BH D .

W5 49 RomEA FHREG KPR EBR (EL TR . &
BRI 48 FIE 1L AE 47 BRI (PO /&, BRET
CERE 2 RS TFT 202 MIRRE 32. BERFEBAR 49 MFHKEK 27
WERAEEEMN, WE 2 fix, ELEAWESRBRAUEBERERRAE
WHENEFUEE .

EER0.3-1lum ME=ZEMALE 50 KEABK 49 L. K50 &#
AR, BHEEMESEWNEESIR. E=ZRL%E 50 L@
SR EE —MITREBW 49 LR O, FOME%EEEZ R
. BAEE A ERIT SR 10-60° (30-50°F )

EL E Sl ERAER=EM%%E 50 L. EL 2 51 FAEREEME
BEEW. EESHWERBEREFTAEFE. 8%, ETIGENR/ES
TRIE A REE/BFREEUXFHEIIRRESRER L. H5h,
WAMFERA LIER JURIZ Z/A RO E/ B FREEE U IEZTIFEANE/E
= NHHE RIS RGBT HEIEE/EFENETHFIR S KRB
L, AIFAE—CAEM, UEATTEARNSEAMESEBRE EL EH.

B, TFEEE RS HRYRE BB R HERNLEL &1 8L: =
HEF 5. 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,

20
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5,151,629+ 5,294,869 5,294,870, F1 H A5 A FFEF5: 1998 5F 189525,
1996 4F 241048, 1996 4F 78159, 1 “HHUELE M AR H R th 2
TR, 437—450 T, “HHEBEFMBEBEIE” , Tetsuo Tsutsui .
EL BT EEFUMEEARERTR: BENNT R (L8 . G
() FIB (Ef) FI=F EL THHFE. GE6HERARNANMER
LR (FBE) k. £/ EaHE — %W KM EL TTHEMPO6
B (RAEBEEHRZ: CCM) M. MXTHE (A8 XHZEH
B AR B AR B T RGB #FR EL ST %

K2 MM R —AFE T N T RGB B =FF EL JTiF 8 /7 /8
Bl. B2FRRRT —AEEKR. b, HNTFLE., REMEATRK
BNMNEEHERASHNEER, FERLEITEARR.

ARPTAZ BRI T EEAT, FAUFERATENERMNTE. &
M, FAREERmNEERT EL, UREESERRE, BIFAME
RPNtk k. 54h, TCAULanE AT 68, A E AT & g R OGS E
EEL 0P ACR U Cr

EL 7o BAAR 52 BEAE EL E 51 E. —fE#F4E (Mg) « # (LD
R EUNEIES (Ca) BIMELBIEBIR 52. &IFFH MgAg (Mg 1 Ag
Pl Mg: Ag=10: 1 LLBIEFMMELD SR Bk, 54h, ErEH
MgAgAl B4% . LiAl B8, LiFAL A%

BIFFE EL E 51 BE EEE AR 52 MARETEAY. RE
TR 52 A0 EL 2 51 Z AR A R K #is e EL TR R BRE.
EMEF T, BEERER PR BREAH. EL EFBRRERR
23 EL Joi4 .

EVERBRENEESS EL E 51 MR 52 ERIE. SR, EL
251 FKIBAESS, BEARRMEREFERRZEEAR. Eik, &EFFEH
YIBERBEME, MEBHEE, JFRERMETEERERA, FImELSIR
Vh. TRETEEISE F14E CVD ¥,

WA AR B, £MEDRVEESE, /EXNER EL BT
o MR, XETVEERBE AN HCRERAGRIELTE AN, ATLLER
Rt RSN R TR RBEN.
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W5 53 BRAGFER. SHRPARES2 UIREMINRKE, FER
BIMREWBARK 52. MR ER 53, BIFFREE4 (AD . # (Cw)
BAR (Ag) FMRFEFULM AL . fRIFEAR 53 BT H1EEH A HIRN DL R YT EL
ERIM#A. RN R RN ELEERTE EL B 51 FBHK 52 %
HERE RBEETST.

T 54 BECHAE, BEEETFN 10om—1em (BN 200—
500nm) . YTARSE —SH4LIE 54 MEE B BIEN T AME EL 2 51 £k,
BREEREAHBN. R, W EFR, EL ZHAEHET, BN
BB EPEHT (BENERR 120CHTERE) . Bk, TTAHEE
IR RS B 74k CVD . JREHE. ESTHRE. BTF B8R
BRI (R ETE) .

AAVL, B2 FERRMETE TFT B F R, HAEARKEFHEERR
Eo

AREM—ANBREER TFT, BEdFHEBENU B RSRERE,
HomR A TSN adgs. EREN TFT FiRENSRILFHE
geiei e ey s, FENEREREM R EL B8R84 5Ks) Bk
B— BT RN RSB AEER. FHik, ARX\AREFE 2K ELE
e FEN], K ZEMIER —ANBRELHG .

AR RA R TRT W RN S EVEEE, 31 IH i 4
BMFEATS TR FREE. Bk, W2 xR, RESZE+FHI
REFTAEE AR R T AREWE TFT (f£ OFF REH BB KM S
MY TFT HEMRBR FEANF BEREE TFT 8iE) , UHEmETE
R EL Bnas TR HESE R (B, TTEREEERME
SEHER] 1

WZZE 5 B8 HBARBEM—NLHEY . BB RNGIESER
oy TFT AVER R oW RSN EERI T E. X THIIEE, ARER
s, BPRRENERRITTE CMOS HE.

B, B SA)TRREERE Gl BEERENER 501 2K
PRI . EASES S, —AEEHN 200nm HENEEMS —E
B 100nm HIEMWEREERHEROEBEPREEEE. ke, 55

22
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WHBE R EMPENRRERGHREE 10—25wt%. SR, B8
FERAEEF FEEREERITHMA TR EE.

R, BERMPBEERTE, BEA 45nm B IES AR 502
FERAERF 501 L. SHFERROBEEAFTERS. Hoh, EARZHES
RE M AEERRENREIEE (BEBEFESEE o HAKER
FREEESEEMINERESEE, WAEREEE.

FTFHEEE S ONSE, TURERAAREARINERRFA
FrEF B RY 1998 £ 247735 S BB AF TR TRU—I¥2
W VR, HPRET —MTE, o Ni ERELF.

B, R EHFFO 503a #1 503b HRIFE 504, A LHEEIFRA
150nm BERERE. G54 (N HEF 505 Bid eI RF
fE 504 L. F& NiRPERER, 5% LRERY.

5, B SBYFTR, G A AR AT 570°ChHi# 14 /AT RIIEEE,
BIERRREE 502 fib. dhit, SAAESRE EEEAEM NS
Ni #pH X 38 506a F1 506b (LAEHFTE Ni WX D JTi6. SR E,
AT SIS E SERE 507, EPFRELABRBFRBRLE. £
A B B X B T 40 B 19(A)FT A B {1 1 0} 7 A FIAT ST 3 B TSR AT &
FRAH AT ML H]

E, mE SCOFixR, BT 15KRAGE (BIFABE RINENLH
I 506a 1 506b &1, FEIRSFRE 504 VE N HERE . BRI T2 Bt L iR
BEVEINEIX IR 508a #1508 (L EHEFEBEAR X ED .

W, & 5(O)Ff A, EFE AT 600°Chn#k 12 /A KEEE.
Z R 507 T Ni @i mBvER £k, FALTFIEHBE5EE
VR INX 5 508a A1 508b W &7 kBT Rk KA A BELHEFTSRIUR

(CARSZHEGI R 5 Ni) BIRZ2ERSIERNILER.

BT RE, HiE SIMS (ZWREFRESTT) WEHE, BRRES
SLREE 509 H ) Ni W E R B = /D 2X 10 atoms/em’ . B NifE+ |
BT RIEH A, EYFRBEERN, ST TFT SFHERE A EZ®.
BN, FAANEREAROIIRFHIRE R SIMS S EIRE, KTE
BELFPEEEBERAKE (MF 2X107atoms/cm®) .
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Ay R I A A B 2 SRR IR 509 MR LRI FEZE TFT
IERVERIK . HhjE, FRZ MEER 509 FEEE 510—513 RELHY
B R R . B, RA LR L SRR SAE T B E P F R R
FRic. (B 5(D))

E, B SEFR, Bd%EEF44 CVD EF A S0nm E 4
J&, REEENSEFRFAT 950°CMH#A 1 DI FIERE, HHATHEMT
. EHRETAESREHEBBERERENEIE.

FEMAENIREF, EHEEMBENEREZ BT EFH#ITEML
W3, BEANKRY 15nm B2 SEEEEN, DEREERYN 30nm
MEAEE. B, BEBEEN 80nm KIMHRLALE 514, HF 30nm E
HEAREREM 50nm EMNAEMEREEE—E. FEE 510—513 1
JE B B E AL R B B 30nm B .

e, e 6(A)fTR, ERPUMFIEE 515, B2vB MRk %
S1A MEBENBE p B RTFUTE (LUERRE p BAETER) « fENp B
RETLER, UXRAREENET BEHLER, HEFAWEE. ik

(R AVFEBZIRE) AEE TFT BEBRERNERE.

FEMSEHG T, BEEFBREMA, EPEFBMEARH#T
LB H) R ES BHER FEEE. B8, TXHFEITRESTEY
BFHEANE. BERERE, BREFEKRENR 1X10°—1X10"atoms/cm’
(RFEHEREN 5X10°—5X10"atoms/cm’) I LR X B 516—518.

WG, il 6(B)FT A RPUHFIFER 519a F1 5190, B2vE IR
YU 514 RN E n AT R (UEREn BRETE) - £
M nBZEFUR, ARARKEANBRT 15 BT R, BAERY B .
ARG F, REAAHITHAOECH)RESENEE FHEBANSE
BF B R, Bl 1 X 10%atoms/ecm® IEIIA . B4R, I REHEHITR
BEOBERNBEFHENE.

HEHNEFS n BEARTEETAEREIREY 2X10°—35X
10"%atoms/em® W (REHHIMEH 5X 107 —5%X 108atoms/cm?®) FEHHI
n 478 X 3 520, 521,

s, il 6(C)FxR, MB4H n BZFUERMBIN p BIZRFUT
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RIETRUELE . AFERGBIETE, BLE, BENEMR L%
514, BRIFRABIRERBEEXGE. 54, BFERTRENER
ET#ETHAE, FEAFTRENE 6(A)IRE R EIERERRESTHNE
VR J2 RO A 268 25 B 22 [8) ) 5 T 3 3R

HoAEFEHARRICTEA T AR, Eid 800°C1 /MBS
BAEERITEORAE . RN BT HREEBLESETHITREN, B
FEFE ST MALE. R, BEEEARRAT DLW,

T FE B T n BYZY R IX 8 5204 521 #9344, BD n B 2% X 3K 520,
521 F09% n BEZR X 4, 520, 521 IR (B 6(A)SEF AR p B2
FEXED ZMast Bk , BAREMA o BRFETE. 4 TFT
W/ SRR, IXEPRFE LDD X8 ANVE I8 7B B X 48 AT 6 B — S AR 48
ko

e, B 200—400om BRI FHEE, FHETHE, CUER M S
H’ 522—525. MEIRFTHEEN S ERBEGIS, R, BERBREEH
MMER=ERENZIEE. 2005 BB e B imss .

HAieth, " EFESHEENSE (Ta) £ (T . 4 Mo) « &
(W)« # (Co) M (S ARIERGRGRE: sRATENR
WiE (EREBEREASEAEE., RSB, S48 ; iiRTE
ZEMEEE (EREMWEN Mo-W 448 Mo-Ta &%) ; HATR
HITTERE RN CERBREEI RS B .« HR, ©
MR A RESEHREIEEN.,

AL S, RABE 50nm ERNEAE (WN) B 350nm B
B (W) BRI EEE. X RS ER K. Bl mAE siE,
4 Xe 8% Ne, 1ENIRST S, PIBE LR B F R 0 /B A o %

BeRY, TERUHR R 523, 525 DIArRIEEE n B R 4R 520, 521
b MR GRE 514 AEF (] LB I PE G B RS BREER
LDD K. RIEEFHETE, 71F DML 5242 A1 524b 435, B
FHE HEE .

BhJE, KA R 522—525 FEAHE, B3R BIMA n BZFRT
2 ORGP AR , mE 71(A)fiR. e, TR UERL o

25
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B0 R IX 38 520 521 AT 1/2-1/10 IEBEUREKMERN 1/3-1/49)IMAE
MR e R B 526—532. IREMEEBEFHRN 1X10°—5X
10"%atoms/cm® (HLZ{E K 3 X101 —3 X 10'%atoms/cm®) -

B, Wl 71BN, AP 533a—533d LA s T AR,
SRIEIMA n BUZRFTR (RS R A8 , FHUREE#REEREXH
R XK 534—540, BTN HRA#ME (PH) MBEFBIE I
HAT R DELE X X RBERE N 1 X10°°—1 X 10" atoms/cm® (fXFAE
242X 102°—5 X 10*%atoms/cm®) .

WL n WIER TFT MERXKISSREXE, F AR
TFT BB 7(A)T R B K n B RX R 529—531 —#45r. KT
X 85 N F & 2 FF 3% TFT # LDD X 38, 15a—15d.

WiE, W 70T, PUAIRAE 533a—533d #ER, FRAH
FIPUEhFIFE AR 541, SREMA P B FnR (RGN , JFE
EEEREMB IR 542, 543, i, RIERA LW EE(BHs)
I FiB2erk, IMATLE R 3X10*°—3X 102 atoms/em® (fRFAER S
X 10°—1 X 10*'atoms/cm?®) -

BET L 1X10%°—1X 10* atoms/cm® ¥R E A B ZREIX 542, 543 1.,
AL BLE D =45 T RERIIR E IO . Bk, e A n B 24 R K 3858
RN p BRI .

WE, mE 7O)FTR, FUBRFIRR 541 2k, FERE—EE%
GRE 544, fERSE—EMBEE 544, RAGSHENASERCIRES
MR EMERENSE & . BEEEIF A 400nm—1 50 m. 7EASEHE
fire, ##E T 800nm B M EALEEEEFALE 200nm E AR B S
o

R, DS IREMAR n Bk p BZR BT REBOE . BB KIER
BHAERBE . ARG S, ERSETAIMREEL 550 CHAT 4 /)
b B

FEAEES 3—100% S 4EF#—5 Ll 300—450°CH#AT 1—12 /b
it P Ab FE DL R A AL EE T FE BB T VB R S S 2 B R R R R B
S . ENEMAE R —F S, THETEEFEEN (RABLEE
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FAHBEED -

TR — BB 544 MR, Fl#A TS . FEH K,
AL 200nm B RIREALEERL, Han LR EMAE, REERE
A HI 800nm EEALEER .

WE, mE (AR, EF—EMAELERE 544 5IEEAIL, FEK
RS2k 545—548 TR S 4L 549—551, EAEHHIT, HAHFEF=
BEMMERMESR, ETFE=ZESHTRIERTEESLE K 100nm
JEH) Ti £, 300nm ERJEE Ti WA 150nm BH) Ti E. B4R, 7
RALM S HE,

E, BEEEHR 50—500nm (AXFEHA 200—300nm) HIE—E
R 5520 FEAEFEG S, 300nm R EEACKEEHES — S0 552,
© A A RE R

BT, EREAEREERZ G, BLRAAHEEN SEW Hy 3 NH;
A AMAITEETFHRLOE. Bl IEBENEMARE —ERLLIR
544 L, FETHAE, BT EHAESS2 MBERE. A, BEX
TIAEE—E A B4 544 MEYT BB SRR EN, BFREMNHEUS
b

thjE, W 8B, TR BB M ARSI — B M4 %R 553,
HEWi . BRBAY%ER BCB CGEHRTH) THTFEIRAE. 5
e, FEAE ZBRALGE 553 Bk Pl TFT ERAEEEZ, BRE
JEE N E T EAREEN . FEARLHESF, Bl 25um ERREAK
fE

WG, RS ZRRIA%E 553, F—5i{biE 552 B KBk 554
(BRI H A B BIE TR AR T4k 551 BIEEARFL . FEAS SE 4] 1, FE R 110nm
BEWE S/ (ITO) B, FELHWEHIKREEBRR. IXHEHFE
B, HA 2-20%HIEMEEnO)SEMNMEMN. ZZEBIRE EL o
BEARBIPEA -

WE, R 500nm EESEMNALEE (KL F s , A
FEMNTRERR 554 WAERBRITH, FEBRE=ZZERALZE
555, BFOKEE, FAREIFABHBIEAS B NE.
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RITORMEERE CBFBASE, BAEEEERN EL ESE S
FEE 1) AL

WiE, BEESNREESER EL B 556 M (MgAg BR)
557 MARBELETZSRF. EL E 556 FWIEEEBIFN 80—200nm (A
{E% 100—200nm) , BAMRHIEEE XN 180—300 nm (SAUE S 200—
250nm) .

EHEEF, EL ERPRINFEE— RN TFL4ansE. —4
NTFRENZREM—AMNTFEANEE. R, FEX EL EXER
IR E, SV AEMERBBERTAFAE LI ER. B
b, BdXHEREE, RTEENSRIBIFEREE, AN TE
MR REERREL E.

MY, FAREREURER TN TLANTESRE, FH
MBI RAEA K EL EMBER. 5, EEEE I EERT
MNTHEHFTELEE, FAHBEEERXSEOA RN EL EMH
Wo M), LR, EERBEURER TN TFEGNAESE,
H R GRS G4 T EL EFBAK. ERERF, FRRFEE
RATARRNGAX. 55, BRMNEETETEM. RIFHTAEmAR
WEZHEIXNTE NS ER A EL EMEARL.

—HMEAIH T T EL B 556. ZBBIKEHE, BIFNEH
PR i, FTERERESENE. ESIGRIEZE. B EMBET
EARKUESEHM EL B, FEARSLHGI+ MgAg B H/E EL XM
W. DRIFEAMAM R ERE .

YEA R EAR 558, AKX S HBARKN S HEE. BEELSHH
%, BEAEAANRET LA EL EMARNPEENE, THEFFS
% 558, TE/EHL EL ERARZ 5, BRI ELE AT B% 558 A
HEFEAZRF.

EREYR, CHENEREIRAE L 559 AL 3000m E .
SEBr b, fRIPEAK 558 Gl A T8 % EL Ei#K. B4h, EL jofERIaE
EHETUES RS MBSO — SR E.

LK 8 (O FiapIB ML BL B R -&lEs K. 2k b,
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BERENE (O FirWEEERNARELASSY, ZBHEETAR
BEAESKRFE (BEE. BILEMNIEER 8% (BH) . £
BT, EL BEWATEE (B B8 TS AAEIESN TR P
BELBREAE (WEATD BAETRRER.

BAERESTEAEAEZE, BE—1HTEEN T4 L IRT
HEERAEER LR EE SINRESXIRIIELSS (EHEER k.
FPC) , HERFUE. AW B, EL BB AR/E BL 53k, &
WA L SE 2Tk .

MAES WE 11 AL G B EERMEL EL 2 ST
o AL HFIRE ML EL BRB4 a8 AT EER 601 L1
ZERHAT 602, MRS MIES) ERE 603 FEIEE 5 M K32 604 4
. BRI SHIFFR TFT 605 & n WWiEA! TFT, 3% B EE B 2K
S5 B 603 MMk 606 5&EEBIEIERESMIKEHE 604
IR AR 2k 607 BIAT X 4b. FF3< TFT 605 HIIRARIERE S| BB #54) TFT 608
A AR o

ARk 4E ) TFT 608 PRI IERE 211 4k 609, HEHLER¥EH] TFT 608 ()
TmiEE S EL o 610, EHE K BER NS EL Jof 610 B BAR.

YE 2 4 B0 -5y B G 0 FPC611 ICE B i\ £k 612. 613, A T(E
SEBEE W B, CERER —FEEIRBL 609 WAL 614,

THE¥BZME 12 (A 112 (B) SEEIIFMELR BL AR AT
ik, FENERALZE 11 FEHANERS.

FEER 1200 LA —ANFEHS 1201, —NEIERE S MILKS) 6
1202 F1—/NEFE1E S ML E) B 5% 1203. NEARETBEES HHI & &H
K 2B N2 612—614 F1 FPC 611 EER| /K% .

e, WEINSEME 1204 UEDSEHBASZ RS, BEFEE RS
FIOKEN R . FEA R 1204 MR F —ANMEAER, MEF AR
XF EL TSR, Sk — Rk . shRbtnl 1204 Bt
M Z 1205 [E € BIEM 1200, DIMERASER 1200 —BWHHFAZE.
A, EL T4 FEL2HEAERGZMPREHEIATSTLE
5. AT EZFAMRAE 1204,
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SRRAEL 1204 L EIF BB, WMIHBHELRE. Glw, F
EREE (ERNEE. RS . mAEE. BEEE. FIEE (R
HEREE, RZERE, RRREE, FEMNIES) Mg, B, WA
LR ARMEE. mRMKE 1205 R4% 2, WETT LU REERBEME,
MAGBREE.

ETHIREZE 1205 W, TTRERAREMNE. RERMES. 7
Fh, P RS EOEE M BT VAR E . BFECIER KR ERA
A BK IR

HAEMBAER 1200 ZEPER 1206 FEIFEADEERSE
(& A 88E) . EHAARERTFRERLT. BEEE (Fllem
B ERBARBR S - 0 1996 FH H A2 EF BHiE 78519
R IR VAR AT DL AR S MR VR A

FEZERR 1206 FRETHRABEER . 1997 F1 H AR €€ H B
15 148066 TR0 TR AT AR ETEM . BAM R EMIEN T
o

mE 12 (B) s, 2RV EETENEER, BINEERFRMNER
B EL stfk. BN EHEE —MEN 2L BARN R Bk 1207, £
HElF, AHMTHR: RIFESMEREL E. Ak (MgAg Bik)
MARBETTHAARP BN 8, R EL EMBARF AR B E
R, FFHRELR —HEEREAR Bk, WarLlEIE 12 (B) Fin
& .

trr, EL EMABRTURRELEGZRERN S, FTREREERIB
M. B, IR EARSEB EEASEI R, BEEREEHE
EL EFWWERE, SNANEEARIBRE L.

RIF AR 1207 £EBEL 1209 EEEBIRS 1208 FraXigA A
£ 1210, K& 1209 5 R K BIRME R EFIR. BALZ 1210
B &IEBEBE (B, EALHEE T2 OV REL R BEK 1207
Mgk, FHELIEMRME 1211 N ZE#E R FPC 611,

THZLE 13 SFSEPRE 1208 7 A2 404 16762 BT
Ao
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B, BEALEANIERBEE 8 (A KRS, R, REE
e (B 12 (B) #1155 1208 FiRXE) BW&HFE—EEAELE 544
MR 514, FHEHR FERBAL 1210, BR, BENTEBIEHRE
MR8 (A Fpmike: (B 13 (A) ) .

ZE, HEE (B) FHAE _ERLEKE 553 FME LR 552
B, BRZEFRS 1301 FTasFIKEFEER—A IO 1302, A5 % a0 ek
1209 PAE T 0 1302, HREHLE 1209 5K 8 (B) TR FHAK 554
BT R (B 13 (B) ) .

EWRET, EREHHFHATEL i (E=ZERELE. EL E
M) MR, i, EHE=EHEBEM EL o v i g #
FA—AHBREAERAER 13 iR EF . REEHERAE 557, &
SRS —AMEEERART B 558, SREFEIEN 558 FMENAL
1210 ML 1209 THES . RERES S 559 B 2IE 13
(C) FiHIRE

Bt RIASESEIE 12 (B) MRS 1208 XA .
LR 1210 £4M M E 1204 FIZEJE 1200 Z AW GEE: TR
WIERFER. EEHESH 1205 HEFRASHFEMALAEE
=) EHEBFPC611. ZEHFRIAL 1210, X ERIMAL 612-614 1
a] AR R 77 SAESb R AT R 1204 DL EEE| FPC 611,

SEHE] 2

G ER 14 FRETS5E 1 (B) SHARNEREH.

FEHEEGIS, mTE1 (B) FHRAANZEMER KT HELZ 110
SRR LI R 3, ENAREL 110 FIR AN EEILE, H
14 Fizs, FHAHBEOHAFERNBEELY. F"FELTBREESZEFH TFT
G5 .

XMEEFEHEENIHNNER T FREGEENRERANA
BE o

N, BB 110 oM ERT REHEEL 110 HEEEAERK
REH=ERANTTRE, FAMEL 110 ML EWEE K. B, 77
/NREEE 110 BRI W, B AGELZE 110 £E M B R CL# R
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SRMEF BRI,

MRIE LT I RIEAR B R A B SLELA ST B 4544 .
SE A 3

ERLHEF T, S B 15 WEAFEARARFE 1 EHNEERIHRHK
HF WA FTRUEMEWMSE A 1 RIS BT, ERETRAE
JRIB B2 48, HEE 2 A4 4% K 48 78 3 AU JT 3¢ TFT 201 A0 e B #5451
TFT202 W H 58 1 AR M, FERE EZHR.

FER LG, 7R R R4 48 FnsE —4ibRE 47 FPEMERTL
HBEHERAER 61, ERLHESFERE 2000m ENEEEE (BF
I%EEMEKEE EAGEaR6l. EELSBHLAMHTE LUBEM
ERIENZEBN. BIFZEBE & REHE.

HESNER RN E=EMELEE 62 F£H LK 300om E. R5
JE A% 230nm § MgAg BRIENBAR 63. F HnE EL B 64, LLAF4E
L RIRFF 7% B 20nm B B FH1IE 2 | 40nm B R 6B 30nm B HE
ZIIEE . TEEMK EL E 64, UFEBHERMATHE 63. X1
B 63 5T EH NI BEK 65 5855 L8 T 8.

pei, BEMAETEFPIMMZEE (BRIEZETIRE) A28
TERMELEHRIAK 63 F1 EL E 64, EEEMG, EHEAENTENE
REBEIHE—EERRAK 63, REBIE _BELRKIIEH EL
B FEXEHE SR E —REN R A A% E R E 2R EL ERAE
JH EL 2.

HIEWNF RGB NERMER— K HRINE _RBELS FIAHE
W AR (EA T EUMMIBN =AM RNR R SR, Al LIEmh
A B =R MUK SO0 R EL E LR A B IR M B 6K EL 2.

XA T 2B EL 2 64 Z 5, fEE BB 110nm EHIFAR . PR
65 HZEWN TR (EARLHEF H, 2—F7E ITO 85 10wt%HE i
PERIEIR) . BULBEL EL S5 206, FHASERER 1 FoR H AR
FERLE PG 66, BATR—ANWE 15 FIinME RN

EALBEHREET, FETEANEETHELREAR LR E
TFT MERKRE. Bit, JLEEERFFEHRE, EBR TFT K
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WA URE— 1M ERAIREX . HERBESZERWA IR ICHEHIR KN ANE
X, #EESHWEESXTILE CRREZL) &',

ARSEHEBII ST UL B Bt S SEHER 1 2 R — NSNS

L] 4

ARSI, STEHEF 1 PHEMEEREMS EL BRI
HEMPLBIATHE. B 16 HTHE. €8 16 7, B 1 52 PHF
SEATEE 182 NS

EE 16 7, 5 201 R/RIFK TFT. E8F —MEEKKX 13, —4
WAL 14 Fa— MR 2 (ERRVEM AR 106, #7-5 202 3R 7< F TR EH
TFT. BEEFE—MEREX 26, —MRREX 27 F— Bk 30. %68
Jit TFT 202 A% E ik 49 3 iRikee 32 HiE#E . 54 51 1 52 Bt
% EL 2 51 FIfA#% 52 W47 & . EL JofF 203 BZ KHEK 49, EL & 51
FORIMR 52 M.

R, FF2K TFT 201 MIIRAR £k 22 (81T B Bl B8 1601 5 BBy dz 6l TFT
202 HOAMR AR 30 BB E M EEAR 30 R 5 IR H TFT 202 FIiEMHKE 31
EBNES TR — DB 112. FERL 31 S53HEZE 110 .

ASEHEG R E 16 FIEMALIERTIARE, BERE—MEE .. &
& B BIPRAT & BT CAMA 4t B M AR LG BT o< TFT. ELUR#EHI TFT A0
AR . ARG AT CURS B A A A LB SERES 1 & 3
1) 25 4 T SE e
SEE ] 5

FERLHEG R, XEEERE EL BRSNS REMARTLH
BIRIE RS TFHiER. Biatit, €8 17 fRH THRREMEBEART
B 16 RIS EEHERMER . B 17 58 16 AR ZANETH
WM. FITEE EFARNER.

R 17, 555 71a F1 71b 435l 2 B B A4S 5 I R A0 Al AR AN 455 i
WIZ AR, WRESEHES T rMmefk. mE 17 fix, B4017 BURT AL
B AR ERNEEENER. BN ENLTBBENRE.
EFMER 712 F1 710 ATLLE S —FM P HEESIA, WMELEREER

W o)
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JEIE B ERR, SN SN &SR, HEEENBERAEZ ZEHEL M
AMIHELRAE, UETEE—NREENT 3um HHEL. HHb &
FEZEACTRT B KEFENEEEN TR,

H—J7E, XTI 72, H—MEEANTHER 71a F 710 17
R R B B B AR P I R — R KR 4 R B & S B El — Fh R B 4
HEAARN G Miks 2 A AFEFRANGFHATNIE. 55 W
W& N2 AEFRZES, FEMASBBUEM MG, HFERSRE
G B4 G I B R B 2 i

BHEAR S G F EnT, SEHEF 1 FE 7 (D) 38, £ 2
AR 544 MR ZATPATHESR. ZIMERT, LA THSBR
71a F1 71b #ERGCHPRS P #AT R E . BB ALEE TN IEER
B AT, AR 71a F 710 BAKE, BEESERESETHRANT
lppm FIEHEIRE R LT Eith, AHE#HELBESESAmE R, SEHE
4R (48 BEMAEHETHRE.

BESBRZE, WREE HBSAE R S HE. e M B 71a
A 710 SR Lk 72 Bl O AR R O BRI R Ak, BT AT UETUE
FA) A A% B F 0 B FE AR 71a R0 710,

HER BRI RGN SR ITEE R REERMT.

BIA AL EL 27~ 28 408 38—l 4 5 2 A F Il R AT IR
2, FrolmBl sy meg R T W Z R M REE K. A TR
MR, FERARBMB/DNEZETSTHNE GaBLHail. FEBEARK
TFT M EANBEZE) .

KT TFT EABE, AEREFEWNRM, AATUESHTAR
B R RE B SE I B B R = B VR M BB TFT. 2% F 0N B S35 2% sl A &
B A B, KER4 T e B TG B Ty =5 28 - 3 EL JsERI B A%
(BRI AR 2. BEFEBE/LPFAIUTRZEE, AR T 55
TR G — R E R 1.5-2. 5um FMRABE B YN ISR

HILER, EARFHIZERSEFRRNEIRN EL R34 H
ARSI AMIR R & HEiE. 24, 7] LB IEEEE S0
W5 B B4 i 2 N By AT AT AL B, Bk B B 1R 5 U BK B HE B AT
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WAESMIRZN B, ZRBSRFBELRE, HAFMEEES, HEERF
PR BR 3] B B 1) TAESIER . (BN RIXAE, (he R 4IRS e B o TR 1
KEI 5 —A R

A, SRATA KN, I A ST HE 5 B 45 H RAT R sthodl /TR £
ERREEE . ALEAIF NS REMLEEREERT, BRE—IME
1B SE] A SEHEGI AT UIB T B b H & A ST R SE ] 1 & 3 IG5
M SE
SEHER) 6

FESLTES 1 KB 2 Frrgis, FRREEFEEMREE 11 28K
A RME AR 12 B E M. AEERBBRES TFTH 15 T Ak#
F TR A HUOE L 8K IR T B & & 3= 0 8 B AR 3R
LG, EEE AN, BRT TFT £XM BN TE2HG1k.

BN —FHRHBNKE MR, FE—MELEES—FIEE B

(M) « C (k) AN () WTEMEDL—MIEEEFE AL (48) . S
(RE) AP (B HIux.

Flan, ATCAER PAEILEE (AIXNY) HAREREBRELY, DI
T (SixCy) AARIERRLY), UEIEE (SixNy) HREHENE
1w, LAEAGHE (BxNy) A REBHBEHEAY, CIBHLE (BxPy) K
REFEMAIBELY . DIEALE (AKOy) HREHEIE YIS AL
B, HE20Wm'K R EER, HRE—MEENTE. £ ERIEN
g, x My BRIEZBH,

HMTRATUE SR L&+ . Flan, &7 IBE A RSk
mP A B AINXOy BRIEBEMNE. IHMBEANNEETAHNE,
mEEAIEKEEERBARHIRR. EEELET, xMyB2ETEER
”

Fh, ATLAA 1987 SE B H Afr 8 % F HiE 90260 FHA AT K. B
YL, RTUEREE SLALN,O FI M W44, Hdh M B/0R—F
MANRETERNERBENY), BHFEEDSL—MEARRE Ce (58) .
Yb (48) « Sm (&) « Er (4B) . Y (&) . La (#) . Gd (8L) .
Dy (#) MNd (&) IR, XEMBEAMUEEAHNE, mMELE
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B 1E K BiA & B R BB

7oh, AUEH—MELSOEENAEERERFE (EELER
SRIARIERNIE, REXSRAEE . XEBEAERENSHE, 4
HAEAREN BT TR, (AIXLEH KRG PG, 355 B i He
FEH R, FRNEERTEMmE. (B 5—1000m) .

ATLMERRT R AR A R VRS R R, o AT o o e i
AIREACRERNEECE> 316 -3 il0) =31s1): -

ELEIIEHET L SEMEG 1 E5 WEIE—MEHE R4S,
e 7

ESLHEF 1, BIFIEHE N EL MREE EL 2. EAR B4 LIE
SR EL #HEEAT. ZEXFERT, BN 40T BL #a4E
R BIREN R, BTLAER M TFT S0 SR8 3R B0 IR 50 e 5 1 it
R .

MRKRAR R T BeF RIS BRI TTHL EL MR, NI RhkE
ALLHEIER RS,

AL R EH T L SEHE 1 E 6 WEE—FEHEHE S,
LI 8

BEPATAR ARG IRMEMS BEL B84 (BL ) HHEA
RAFFHEMIER T TR TR G B R, Wik, A% L
FEENER EL Br# (RFr—ME&E EL ERETE) MER
#or. V65 EL BR8%, AN NBKNBIEE, TV BRIEME, &8
ANLAR YIRS

ARATUREFEEEE RS —HRB I M ETFRE. 4 EL
ERBHERES .

EABTHRE, B EL B BEN. X880, L8R 8T
e IRESHES. DABRRN. PAKFEHE (BRI EN. @8
W BT RES MEEF LRENNELBESE (REEABENR
RERFEREZHEMS, MBLEHE (CD) , BORESR (LD) . R
THE (DVD) ) . BFERENEHFRTFE 18,

Bl 18 (A Rp— &M NEB, EAE—AEN 2101, B8 2102,
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PL5% 2002, BR¥4r 2003 FIEE: 2004. A% B F{EE RS54 2003,

B 18(B)RFm—F RGN, BEE A EHE 2101, =M EFHK 2102,
FEERANEAS 2103, FAETFL 2104, HH 2105 FEZEW IS 2106,
AR B LR AE R AR 2102

A 18 (C) BB EL EXRBH—F4 (B , 28—
FE45 2301, 558412302, KkEEH 2303, BRUENE 2304, %R
gt 2305 AL/ 2306, A K BA AT F4E B R 8844 2306.

B 18 (D) RFr—MEEFCREFHESZEUS CGtEE DVD
B , BHE—A X4k 2401, CFEA 2402 (CD,LD,DVD) %, #
YEFFK 2403, BRI (a) 2404 BRI (b) 2405. BRik (a) FE
ErEZRER, BERR (b) FEERFERFER. AEPTHEERKR

(a) F0 (b) - AKEHTTHT CD BEHE SR, 1EN—PEEE T
KNI EZ B,

& 18 (BE) Ran—MEHE R (B30 WEN, BEHF—4 1k 2501,
BB 2502, EZEZWH S 2503, #BAETFR 2504 F1 8 7R B84 2505,
AR BA A e BN ER 4 2505,

WARRREET EL MR MRHEE, AR\ETHETFHIEEER
682

FEPHREANAEE, oLk, TRTIEHE0sEFiRE.
FEHEHIM AR FRETELLES 1 £ 7 E A SHTERSH .
SE A 9

& 20 (A 120 (B) MR AW RA KRB EL Bonasf:, Bk,
CAIRREE AR HHN S KEETERANES. B 20 (A HXHE
Algs (=-8-EMiEE — SR EY) EARKE, EE—MRSTEHME
&l 20 (B) MJEH PPV (RXR-BE L) EARKE, BER—ME
HE. B 20 (A) FIE 20 (B) ¥ EL ERBHHERIIT T E.
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%1
VAN XA 7 )
S5 H 640 X 480
SERE®E 22.5um
RE 64(6 HLEF)
LR R 38%
VRO 5 B R R R R PR 12.5MHz
W3 5 B B R VR B B R 232kHz
IKBh R & oV
BRXEE A
& = 62.5%
Bx¥ B

WRIEA K, WLAZKERE

BPATHEM K2 KEBREAZW TFT

HIRT 22 YE B R A FE 2 EL B8, 34, B R —FHEEAT
A5 B WO RE RE B VRS T 098 R R s B AR HE RE GG TFT, 3F BFJ LU
HIEAEMR EL ERSMERERMPITH A KEER. H5b, B
BRI R £ BIER TFT W T SBNRERLE, FA45
FREHEIEL R BN EESR.

71ohs TERRAEZEIE LR TFT B 5581 MR 48 s 3% 5 R BT 75 1 P Bt
MEEEEWHK TFT KLU BFRETRENGEEML EL ZR%%

(G

Rk, ATELESIERXFAEAPEL EL B/R85FR R — A8
7 (BP0 REEEEREAREENSESRENHELENBETR

o
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