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(54) Title . POLYCRISTALLINE SILICON THIN FILM AND PROCESS FOR FORMING IT AT LOW TEMPERATURE

A polycrystalline silicon thin film, which can be formed at a temperature below 400 °C on a cheap glass base plate (3) such
as a blue plate glass, or on a glass base plate (3) provided with metallic electrodes or transparent electrodes, and whose hydrogen
content is less than 5 atom %. The polycrystalline silicon thin film can be formed at such a temperature by repeating several times
the steps of forming an amorphous silicon film on the glass plate by, e.g., a CVD technique and then exposing the film to a hy-

4




(67 BH

#%%@%%%&Uﬂyﬁﬁﬁ\WZ@%Wﬁ?Z@£

D R Al

&ﬁ?x%ﬁ(S)it@ﬁ%%@%b<ﬁﬁ%%@ﬁ%méﬂt
o2 (3) ECRETE5H0TH> T, ARENS 2 ToO

m%ﬂT@%@?ﬁéoit\i%%W%ﬁ%v
Eﬁ‘im&ﬁﬁxﬁﬁ(B)itﬁﬁE
BRENEATAER (3) £,

Y oy EE DK

sHELLREHEBD
%%%vu:y%ﬁ%4oot

RT@RE?%&T%%@?&éO:@ﬁﬁ@@%&ﬁ\ﬁiﬁc
VD&E;U?%»7719U:VE%%ﬁL‘bﬁé%\§7%

VT 7RY

U:yﬁ%ﬁﬁjiﬁvaf\~ﬁﬁﬁ%%?é&wi
IE%@&@&U@?:&K;U§m?%6°

AT #—Z2 Y7
AU *—ZX [ 7UF
BB sl —F &

BE <1 ¥—

BF #nx+-77r
BG YA HYT

B =+

BR 770

CA #+¥

CF st 7 v » £HE
CG 2> ox—

CH 24 2%

Cl a—|-PKv—n
CM B An—>

CS Frw2id7ri7
CZ Fzv 1 EHIE

DE FA{

DK ¥>~v—7
FI 7¢>7>F
ES 2--1{:

@ LT RN &
PCT‘:;«-)'\,\'L-Aﬂé il&@gtﬁﬁ‘/]'v > 7Tlbwy b glE‘:PCmHE%[ﬁi,ré Fes) ‘:ﬁmé e 1— [

FR 77> %

Ko AR LESARLAE
&

KR AMRH

KZ #4%7X% >~

LI Yesdrea94{-

LK 1 77

LU n72x>707

MC &+ 2

MG -9 # A0

ML -~

MN &> T

MR e—47=7

MW-=77 1

NL #7 %

NO 77 z—

NZ =a2—-F—7F

PL #—7 >~ F

SD 2—¥ >

SE XA =—F

SK zuwr %7 HHE
SN &AW

SU v/ ¢ x| M
™ F+—F

-y



¥

WO 93/10555

10

15

20

25

PCT/JP92/01491

BH R =
LZRHEEVVIVEBRES L ZOEERRE

Bty o %

AFEBEET, RELR2ATAERLCEREINESZHERY ) 2V ER
(RYYaVEE) BLIUOZEDERE RERICHERT S HFEICHU,
BENS VYR -, ERABERICHHATRRLDTHD.

& B

RKDFETE, RUYaVEEE2ERTBICIE. 65 0CIUEL
DEBENELL, BILEDPG6S5 0CUTONSAEREZA NS Z
EAHERW, FEHAEANE6LS0CULEDIDTH->TH, Al
MOGBEILBMHMEDRAENSAERE2AVWAIMLEDND - .

FERECRYVIFIUIV-F-2HFVWERBEERBEHROHEN
BAICERSTWVWBEDYN, COFETREI onmABRBEDNIRERLD
BRLENBZLT, AERICHERLITDICRERE2BALUL2EEHE

 BEEEBIREND L, TEERZBMLEERICE, ERzBD

TAE-RFCIYERERCEROAG AL, KERICH—IC
ZREBVVIAVEEERTIZLAEETHLLVWIRADDH B,
ARARIAIDSIREBMDORRERETLEDIIRENEZDHDT

BHoT, EREUTERMRASZER, FIZAEERASXEANSD

CEATELEZREVVIVEEBLUVZOEBERREEZRET S
TLEzHEHBET B,

F& B D B

ARFHOLSREHEYVIVEEIR, ASAERLECERINESE
EYVIVEETH- T, ZEEFOKREDN., 5atom%BLUTF
THHZLERBLLTN S,

ARBEDLEHERVVIVEER, FoXAEHDODRELIIEEEH



WO 93/10555 PCT/JP92/01491

10

15

20

25

itﬁé%%@ﬁ%ﬁén\ﬁoﬁﬁ%%@itﬁﬁ%%@ﬁ%ﬁ
éﬂtﬁﬁ%%%&U:y%ﬁﬁ%&énfméwﬁﬂib<‘i
ECVD&&E@PVD&K&U?%W7?Z?Uzyﬁﬁ%&é
nt&,mﬁfafvmf—ﬁ%ﬁﬁﬁén‘é%ﬁ?%w77z
vU:yEﬁ%ﬁénéamﬁﬁUﬁbE;U%ﬁéntﬁvyz
VEETHIDAEFILL,
é%uxﬁ%%nswfﬁ\ﬁ%75ﬁ7ﬁﬂﬂ@ﬁ%ﬁth
CR&%K&U%W%H\ﬁ?ﬁ&ﬁﬁlOOmTorrﬂT?%
BONFELN,
$%%®%&&ﬁ\ﬁiZEWiA®§%%9U:y%ﬁ@%ﬁ
%?ﬁof\ﬁﬁ&vjyﬁﬁﬁ400tMT®ﬁEE1%&én
ZZLrEREELTNS.
it\ﬁ%%@%ﬂﬁﬁﬁwfm\CVDEit@PVD%K&
U?%»77X9U:yﬁ%%ﬁb\bﬁé@%%?%»77xv
U:yﬁ%mﬁfifvﬂf~iﬁﬁ%§?éamilﬁﬁ@ﬁ@
BYEEIHBDOAFELL.
éEE\K%%Q%ﬁ%EBme‘ﬁﬁCVD&it@PVD
&aﬁ%m§75XVE£é%§&ﬁﬁ—%wyﬂ—mfﬁéné
DHBFEL V.

MEOEERHHA
ﬂlux%%w%&&mﬁmé&ﬁﬁﬁmﬂﬁﬂﬁﬁu\ﬂzw
K%%w—iﬁﬂwivnybb»®ﬁ57ﬁﬁv\H3MK%

HO—ZEADXBEFDT T THS.

RE2ERTHEDDORERDOBE
RT\K%%%iﬁﬂﬁgﬁmfﬁﬁtéﬁ\i%%ﬁﬁﬁé%
HHAOACBEENEHDTERN.
%%%9UHV%E%%ﬁ?éEﬁ&LTM\ﬁ?z%ﬁ\ﬁﬁ



®

WO 93/10555 PCT/JP92/01491

10

15

20

25

ER, 774 7EREDRBHEER. £21E£DLEICIT0, Snl.
ENDFEHREEEZ2HALEEREANVWLZLDNTE S,

ZTOHRTHHAITAER, BLERMLERAIAER, TLEZD
FIBHEEESE LIS B2EE L EERARE X NZERT
ZEADDEHE L,

CTOBRELYEELRZLE, ZREVVIVEROFKEEZ 40
OCLUTEL, HFAERAICEETENaZEDT7IVAVERE. M
SEDTIVAY LEEBOLE AN LT EZELETH S,

EHH 1 ~2 B L THEH

M1ICRTCVDEBE*BWTRUYYOVEEE2 AT AER 3
FrowExEE, FRFEZ, FS52ERSILCETRFHREICT
a—Si:H%220A#BEXYE, BlERVWTKABADL a L UBEK
ENEECRYSATHBSMAOAFXINEZECRTIATICH 2
O~30NHEESES, 200X %2KW300EMBELTHE
C00ADVY Yo VvHEES2EE (ZFHEF1) . HCBVWT, 1
FryyN—, 2REFEGEE, 4IRFEBEZTY.

a—Si:HBEEROSEHEDZ, EREE3ILS0C, EHO0. 5T
orr,. RFRXU—-EBEQ, 4W,/cm®, SiH.,x240S8SCC
M, Hy#x200SCCMTHok, £EECREHELTE,
EHO. 02Torr, 9AV7OKENL400W, HoHAX200
SCCMICTH oz, BEULEEDST AR MLZER 20, X
EEFOREERIICTLE, I3DXKEF LY, (1 10)
MABBLERYYaAVBETHEZ EAbMoE., EEZDERE:2T
7yFINYE (Van der Pauwi) LXUYBEBEEA

ELEEZA. BEELLT20cn’ /V - SRAERAE, &

BEEX250CELAEGABAMKIC, BEAEBELCLYFIYOY
EAZLNhE (ZEH2) .

XABES a2 HVWEZEDRBE., TOBADOTATAA VN
BEDECREEBEDIDICERICANM > TMAEZNZICTERL,



WO 93/10555 PCT/JP92/01491

%@W&ﬁﬁﬂﬁﬁofﬂﬁénétw‘%ﬁ3uﬁx?54ﬁy
@I%w¥—%9&<\%@ﬁ%—ﬁ@%ﬁﬁ%ﬁmtECRv—
xmmﬁf&&mo—ﬁ?yﬁw@%ﬁﬁmmﬁﬁétw\—ﬁ@
ECRY—-XLABERESDLTN S,

5 }h@f%fvmﬂv—w%m‘oivmﬁiyﬁwﬁﬁwﬁm
Kﬁ?é%@%ﬁ%?ét@\?47Dﬁ%ﬁEIOOWELTﬁ
ﬁ&ﬁot(ﬁ&%)obﬁb&ﬁa‘%ﬁﬁnﬁwfﬁ%%mﬁ
IHBNRDoE, |

10 EZLoFHATEE
ur%%bt£ﬁa\x%%m%%%vu:y%ﬁufﬁ&ﬁﬁ
xgﬁiaﬁﬁﬁéé@@\fﬁu%ﬁ?é:aﬁ?%éo
it‘ﬁ%%@%ﬁﬁmxnﬁ‘ﬁﬁ?%%%9U:y§ﬁ%%
BB LRTES, LEAR-T, BMBAATAERMEERELT
15 HAwaZeARTES.



WO 93/10555 PCT/JP92/01491

55 =Kk oD #io FH

1. A ZERLCHRENEEERY VI VERETH> T, %
BHOKERDY, batom%BbUTTCHEILERBMLTESH
mYUaVEE,
o MEASAEROEELCAREBILIBHEBABAIN,
5 AOFLEBEEETEFEIBTHEBIN RSN EBLEZREEY Y Y
BEABRINATVWAZLEBBLETIFEROERSE | BLKOD
ZEERIY aVER.
3. MEZEEYYIVEEN, CVDEEEEFPVDEILLYT
ENTFRVYAVENERENEE, KETIATICT—ER
10 MBEXh, SOIKF7ENTZ7AVYIAVENEBREILDEND
BUYRLICEYERESAERY YO VEETHIZLEREHBET
AEROHEES 1 HEFIE 2EREOZERY Y 2V EE,
4, HEAETSAIAAKABEEAVWEECRREICLVEBRS
N, POFEAA100mTorrUFTTHdILeRHELT D
15 HEROGEEIEDIHOSERE VY I VEE,
5. MESEEYYVIVEEN, (110) CERULEEERETH-
T, XEERHFICTAELE (11 1) & (220) OMEk (2
20) / (111)A10LULTHBEZLERBLETEIEREY
: JavEE,
0 6. ¥ELEEVVIVEENL OO CUTORECTEREINE
TLEBREMITAEROBESE | BEXHOSEEY Y OV EE,
7. HSAEREANDZEEYVVIVEEOERETH> T, BIEL
SUaVEENL OO CUTOREICTERSINSZLZEHL
THLERIV IVEREDERIE.
%5 §. CVDHEzEWPVDEILIYFTELIZAVVIVEEHRK
L. ULABDBEFTENT 7AVYAVEREKETIITICT—
7ﬁﬁﬁ%%?éawﬁlﬁﬁ@ﬁ@ﬁvﬁénfmé:t%%@



WO 93/10555 PCT/JP92/01491

PYAEROBEE TEHEHOSHERY Y D VEBEDR -

9. %’IT’%’ECVD?z‘Eif':LiPVDP&&%?BK%??X‘?&:J:&%%Z
ARA—F¥yN-—KThEhbIL PR LT HERDOEHES S
ERHBHOSEREY YV aYEEOHRE.



WO 93/10555 PCT/JP92/01491

1./3

FIG. |

] w""1
3/ L] VAL g
T t! 1
' T RINTY ~
l I Vbt
y.d

/ S5

5a



WO 93/10555 PCT/JP92/01491
2/38

FIG. 2

o
N
o
<
(¢]
T
=
2
&
-
A
>
N
o
o
()]
g
@) O~
o o
@ T

(FEER)HFE 2L



PCT/JP92/01491

WO 93/10555

3/38

FIG. 3

(H)ocEH B AT

000l

00¢

o

(FEED)HEHX



INTERNATIONAL SEARCH REPORT International appliwtion No.
PCT/JP92/01491

A. CLASSIFICATION OF SUBJECT MATTER
Int. C1° HO01L21/205

According to International Patent Classification (IPC) or to both national classification and IpC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

5

Int. Cl HO01L21/205

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1926 - 1992
Kokai Jitsuyo Shinan Koho 1971 - 1992

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A JP, A, 63-31169 (International Business 1, 2
Machines Corp.),

February 9, 1988 (09. 02. 88),

& EP, A2, 253201 & US, A, 4741964
& EP, A3, 253201

A JP, A, 58-21324 (Kogyo Gijutsuin-cho), 1, 2
February 8, 1983 (08. 02. 83),
(Family: none)

X JP, A, 3-139824 (Kogyo Gijutsuin-cho), 1, 2,
June 14, 1991 (14. 06. 91),
(Family: none)

m Further documents are listed in the continuation of Box C. D See patent family annex.

“A" document defining the general state of the art which is not considered

1o be of particular relevance the principle or theory underlying the invention

“0O" document referring to an oral disclosure, use, exhibition or other

means being obvious to a person skilled in the art

. Special categories of cited documents: “T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

“E" earlier document but published on or after the international filing date “X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

“L” document which may throw doubts on priority claim(s) or which is :
cited to establish the publication date of another citation or other step when the documeat s taken alone
special reason (as specified) “Y” document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
combined with one or more other such documents, such combination

“p”  document published prior to the international filing date but later than
the priority date claimed . “&"” document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
February 2, 1993 (02. 02. 93) February 23, 1993 (23. 02. 93)
Name and mailing address of the ISA/ Authorized officer
Japanese Patent Office
Facsimile No. Telephone No.

Form PCT/ISA/210 (second sheet) (July 1992)




ERRERE

HIZHEES PCT/JP 92 01491

A. RUOBRTEHHOME EREHSS (1PC))
Int. C£* HO1L21/205

B. REET-12%H

WEEST - 1 R/NREN (ERSIHAE (1PC))
Int, C£# HO1L21/205

FNBEHL ORH CRELTT - TS EN5 6O
AXERAHFRAH
HEEARRAHTRAR

1926—199 24
1971—-19924

EMRAECEALLBTFT—IR—-R (F—IR—ZX04H. REICER LIcRE)

C. Ba#T3eBHoNIXM

3R SCRRD Mt 3
HFTY —* IAYRE RU—BOEHINET S L2k, OMAT 5 BHROEF HROBHOES
A JP, A, 63-31169 (fvg—JFvarr ¥PRRA 1,2

<v—-vX CORP) 9, 2H, 1988(09, 02, 88)
&EP, A2, 253201&US, A, 4741964
&EP, A3, 253201
A JP, A, 58—21324 ( ITHRETHKEE) 1,2
- |8, 2B.1983(08, 02, 83)(7rsV=—izl)
X JP, A, 3—139824 (ITHREHKER) 1,2,3

¥ CROESICLXRIPBRSNTINS,

O "5k 7730 — T A REESE,

* FIRAXBOLTIY —

TA] B0 H 5T (. —BRIBHRAMRERT 6O

TEl &M TRS 5., ERBEBLBICARINI LD

TL ) EEEERICREFIET 5 XL O XMORITH
£ RS BEERILT 51 DI3 AT 53R
(Bh%EHT)

fOJ QEICE3BR. R, BREICERT SR

(T EREEEXIIELCHRICARINXRTH » THEE
FET 5 bOTIRIEL, RUOFEXIEAOERDID
IZBIAT560

TX) $BROH 5 M TH » T BFOIROA TRIAOHR
HEXESHENTNEELOND 6D

TY ) $§IcBEDH 3 TH > T, HFUREAED | LLEDX
MED, BEHICL->THRTHIMAEHITL > TESE

TP ERHEET, HoEEECEROER LU S HEDE NENEEZShSHD
DHRITDAF S N1 T& B—37 b7 73U -
EREAT T LicH ERATREOREH
02, 02, 93 23.02.93
EHRUHTE ) KHTEEE EROH5RA) 4 M7 45 4
HAE%FrF(SAJP)

BEFT100
HRHRTREXENE=TH4E3S

LU * - E D ! ! Ll

BEES 03-3581—-1101 AR

BRAPCT/ISA/210 (B2R=-Y) (1992%87H)




ERNENS EmENES PCT/JP 92/ 0149]
C (%) . MATEEEHSNEIM
SIRXRD WET S
NFLY—* JRKRE RU—SONFARAT S L&k, £OMET SMHOET mROKEOER

14, 6H8. 1991(14, 06, 91) (7 7% y—7zl)

#RPCT/ISA/210 (E2R—YofkE) (199 247H)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

