1 TH N FI LM TRANSI STOR AND METHOD FOR MANUFACTURI NG SAME BACKGROUND COF THE

I NVENTION 5 Field of the Invention The present invention relates to a thin
filmtransistor (TFT) and a nethod for nmanufacturing the sane and nore
particularly to the TFT using a polycrystalline sem conductor 10 thin film
formed on an insulating substrate as an active layer and to the nethod for
manuf acturing the TFT. The present application clains priority of Japanese
Patent Application No. 2003-067858 filé&d on March 13, 2003, which is

her eby i ncor prHEl edl iy TRANSEER AH DESHOPtE@h MINIFRECTREBEEME Silicon
is wdely used as a sem conductor material for manufacturing a

sem conduct or device typified by an LSI (Large 20 Scal e | ntegrated)

circuit. A TFT using a silicon thin filmother_ _than a single crystal
silicon, such as an anorph f {LHE ol ycrystalline silicon
thin filmand a like, as an active layer, is used in aliquid crystal
display (LCD) , a contact-type inmge sensor, and a |like. For exanple, in

an act Lve-Jmatrij x-t \: TFT for a pixel being connected to a |iquid
crystaF qual Ll %%VEQQlO%'x formis enployed. Such the TFT has a MOS
(Metal Oxide Sem conductor) -type structure in which an anorphous silicon
thin filmdeposited at tenperatures being |ower than those enployed when a

single crystal siki ge@skstdepeehiedn e1atdsPebyar ¥atal lfing %irkiheaRr tios
deposited on a transparent insulating
(TFT} and a method for manufacturing the same and more
particularly to the TFT using a polycrystalline semiconductor
10 thin film formed on an insulating substrate as an active layer
and to the method for manufacturing the TET.
The present application claims priority of Japanese Patent
Application No. 2003-067858 filed on March 13, 2003, which is
hereby incorporated by reference.

15

Descripfion of the Related Art

Silicon is widely used as a semiconductor material for
manufacturing a semiconductor device typified by an LSI (Large

20 Scale Integrated) circuit. A TFT using a silicon thin film other
than a single crystal silicon, such as an amorphous silicon thin
film, a polycrystalline silicon thin film and a 1like, as an active
layer, is used in a liquid crystal display (LCD), a contact-type
image sensor, and a like. For example, in an active-matrix-type

25 LCD, a TFT for a pixel being connected to a liquid crystal pixel
placed in a matrix form is employed. Such the TFT has a MOS (Metal
Oxide Semiconductor)-type structure in which an amorphous silicon
thin film deposited at temperatures being lower than those

employed when a single crystal silicon is deposited, or a



substrate such as a gl ass substrate (hereinafter may referred sinply to as
an "insulating substrate"”) , and a.source region and a drain region are
formed by inplanting an inpurity using an ion 5 doping nethod. An

anor phous silicon thin film as described above, has an advantage in that
it can be deposited at relatively low &£enperatures, which enables the TFT
to be manufactured by using, as the insulating substrate, a | owpriced

gl ass substrate having 10 | ow heat resistance and in that it is excellent
in nmass pboguelbrhlyindherlefose i ssdehos heedmor phous sgidriegdninhithatihmi s
wi dely used in LCDs, or a |ike. However, the anorphous silicon thin film
has a di sadbatirage. sThht assa gipee chésamstphdbsrsinpésAr RAYNreLEECREs no
crystalline property, which causes its crystal 15 grain to be small, it
provi des B&WP&HrEP &S FBbI INEYLlafhes TR ELate” ly &ﬂ%vﬁn‘fgoq*{f-@re F&&3 g
driving circuit of an LCD i nangfactur d .using_such the anorphous.silicon
thin fil mPaffehe SHER BFE WRERSC RE P4 P g?eﬁm?ﬁflgyﬁfiiﬁbzig aBBve is
manuf act ured, drivkﬁ% capability and operation speed of the driving

circui? b&O8HRY BR"58 Because of this, in an LCD using an anor phous

silicon thin f1hi A5t SO0 APkeh £l IniM q688¢9peA ShoYe NthalEnl N

the driving circui enployed | ormof an externally nounte

conponent g LbatLecennyeals, hewever, nd @RpbSRPred nged foratiaidig, made thin
and small-sized i's increasing due to diversity of its applications 25 and,

as a resuldempd ra@nnect i pei htatnbriyeer the dbeangndriytiged Wy Cdiithgon an
i nsul ati ng substrate becones narrow and small. Therefore, if the driving

circuit us@sthedrdsing il subsarheem a dfovaiprexdeer gahby st ek « Grpyoment ,
constraints are added when the connecting pitch has to be made narrow and
smal | 10whilelw nB&es resistance and in that it is excellent in mass
productivity. Therefore, such the amorphous silicon thin film is
widely used in LCDs, or a like. However, the amorphous silicon
thin film has a disadvantage. That is, since the amorphous silicon
thin film has no crystalline property, which causes its crystal
15 grain to be small, it provides low carrier mobility. Therefore,
if adriving TFT used in a driving circuit of an LCD is manufactured
using such the amorphous silicon thin film at the same time when
the TFT to be used for a pixel as above is manufactured, driving
capability and operation speed of the driving circuit become low.
20 Because of this, in an LCD using an amorphous silicon thin film
as a TFT for a pixel, in many cases, a driving TFT in the driving
circuit is employed in a form of an externally mounted component.
In recent years, however, in an LCD, a need for being made thin
and small-sized is increasing due to diversity of its applications
25 and, as a result, a connecting pitch between the LCD and driving
circuit on an insulating substrate becomes narrow and small.
Therefore, if the driving circuit uses a driving TFT in a form
of an externally mounted component, constraints are added when

the connecting pitch has to be made narrow and small, which makes



3 it difficult to achieve a |l arge-screen and high-definition LCD. On the

ot her hand, in an TFT using a polycrystalline silicon thin film instead of
an anorphous silicon thin film the polycrystalline silicon thin film
since it has a crystalline 5 property to sone extent, which causes its
crystal grain to be larger than that of3the anorphous silicon thin film
provides carrier nmobility being higher than that of the anorphous silicon
thin film Therefore, in an LCD using a polycrystalline silicon thin film
as a pi xek tTETs £hyubany achurivegaal ar dget+ sgrdET arsd g gho delfé ngaliper $€bal | i ne
silicon thin filmat the sane tine when the pixel TFT is nmanufactured,
driving capabi | DnytlmwdtbperTmnd)nlSp'ﬁéeﬂFTdiSJal%ﬁlmlmglwf‘r?ﬁﬂl]tl%ﬁl%écon

i mproved. Mreover, the driving TFT and pixel TFT can be . .inte allé f or med

on an i nstihani rig Subsipatead é”%oﬁﬂe@ﬁQ%ﬁqﬂqﬁﬂﬁ%%%ﬁﬁ%nt&ﬁnLdﬁ- PIVIng
circuit can_be made_15 narrOM/and t hus enabllnﬂ t he LCD Eoiﬁ
thin and BRENMCTYStaeddinehalefsra, t l?Ffl&@vnalQCﬁoF§c 78t 81 (A8 |con

thin fil t end f bl y d, t
poigcrés?bFPg%éigl%océﬁ ﬁ?%%%PFﬁ1§élc yegPlégdgg OV%Q%Qg%e aFﬁn S ber

h d d 1120 haus < iR i

houl ot | ng SLdse: Fae acmnﬁ%d%% ?‘Brﬁa%éﬁe%ﬁéa?o\l‘}é%g?“o?pgs. 't .k’o@r?f’&r?gt%hod

by crystalljiziing nk €1 209 hilg hl'e(fof'héﬁ'ﬂha]fﬂ lom bie REES SFHB U shealcon
treatnment using a aser annea |ng met hod or a |like, the anorphous silicon

thin filmis, ehangedhtpebsra, POt weY Yebaliking $igdlo@r dtial fidemsiliti dosm 25
conventionally known that, after a source region and a drain region by

usi ng t he tpakyenyst akl angiseliTom, tihy ménufacbiaimpd dyitiney Ve sdsichod
have been forned, when a TFT is manufactured

10 the polycrystalline silicon thin film at the same time when the

pixel TFT is manufactured, driving capability and operation speed

of a driving circuit can be improved. Moreover, the driving TET

and pixel PFT can be integrally formed on an insulating substrate,

a connecting pitch between an LCD and driving circuit can be made

15 narrow and small, thus enabling the LCD to be made thin and small

sized. Therefore, a TFT using a polycrystalline silicon thin film
tends to be preferably employed.

To form such the polycrystalline silicon thin film as

described above, generally, after having deposited, in advance,

20 an amorphous silicon thin film on an insulating substrate by a

P-CVD (Plasma Chemical Vapor Deposition) method, by crystaliizing

the amorphous silicon thin filmby performing heat treatment using

a laser annealing method or a like, the amorphous silicon thin

film is changed to be a polycrystalline silicon thin film. It is

25 conventionally known that, after a source region and a drain

region by using the polycrystalline silicon thin film obtained

by the above method have been formed, when a TEFT is manufactured

by forming a gate electrode with a gate insulating film made up

of a silicon dioxide (Si0,) film being interposed between the gate



by formng a gate electrode with a gate insulating filmmade up of a
silicon dioxide (S'02) filmbeing interposed between the gate 4 el ectrode
and the source region and drain region, an orbit in a nonbonded state

call ed "dangling bond" in a polycrystalline silicon occurs at an interface
bet ween the polycrystalline silicon th#n filmserving as an active |ayer
and the silicon 5 dioxide (Si02) filmserving as the gate insulating film
Since the dangling bond acts as a factor that increases a trap density in
a grain beuerdargdenattietipslymryst alddime sndi doajnceegier, awisidhitty igf at he
polycrystalline silicon beconmes |ow and an increase in a_threshold voltage
or a |ikenopbendedwsiteteproniied 102ngpips| Berefatita hBPAYEEVPERI-¢1BE a
transistor is degraded. Therefore, a_nethod of hydro enaﬁing thelgﬁggling

bond is GORMERRI IRFUES bl GYed TheRAReR, DE)YEEEdI TR hYarsgeNste

dangl i ng bond and .di.ffusi.ng hydr.ogen into the. danglin d n_.orhi
beigglig &t 6ﬁ88n&génstl f%§&$% I%éw@%t%ﬁ?%%% g?*?co%SQSth 852 gghto a
hydr ogen at.om.f.or ,hei.n rm na oncr.et i Ry dr tion
oF Ot oS Ha PR S o T Ao MY RreODEIE Skl AT egRRL

in advanc%hea%?}}{gi99?%5&&@%aalsa¥efa@w NG cPydEegen £ Md e sa tRAr t

of a TFT, or perform ng t treatnment i n an at nosphere contai ning

hydrogen, ;,2Q; hyds ogepohaqhRge iho R dbdfpsesst A Diddesdangbhng ReiderA TFT
in which such a hydrogen feeding | ayer for ydrogenati on as descri bed

above is bR tyS & Sehesedlivhrfsifallexaps£lidon Japapese Ratvenind an
Application Laid-open No. Hei 6-77484 (first conventional exanple) . The
di scl osed iFeFeh3@, iasa shhowshdl 25ckitggedor isndhikdescanrs nsaliath wyosivestsr at e
101 nmade up of a gl ass
10 a problem that a characteristic of a transistor is degraded.
Therefore, a method of hydrogenating the dangling bond is
conventionally employed in which, by feeding hydrogen to the
dangling bond and diffusing hydrogen into the dangling bond, an
orbit being in a nonbonded state for a polycrystalline silicon
15 isbondedtx>ahydrogenatomforbeingterminated.Moreconcretély,
in the hydrogenation of the dangling bond, by performing heat
treatment, after having formed, in advance, a hydrogen feeding
layer containing, hydrogen, within a part of a TFT, or by
performing heat treatment in an atmosphere containing hydrogen,
20 hydrogen is made to be diffused into the dangling bond.
A TFT in which such a hydrogen feeding layer for
hydrogenation as described above is formed is disclosed in, for
example, in Japanese Patent Application Lald-open No. Heli 6-77484
(first conventional example). The disclosed TFT 100, as shown in
25 Fig. 9, includes an insulating substrate 101 made up of a glass
substrate, a polycrystalline silicon thin film 102 formed on the
insulating substrate 101, a source region 103 formed on one end

of the polycrystalline silicon thin film 102, a drain region 104

formed on the othex end of the polycrystalline silicon thin film



substrate, a polycrystalline silicon thin film 102 forned on the

i nsul ati ng substrate 101, a source region 103 forned on one end of the
polycrystalline silicon thin film 102, a drain region 104 forned on the
ot her end of the polycrystalline silicon thin filmb5 102, a channel region
105 forned between the source region 103 and drain region 104, a gate
insulating film 106 made up of a silicon dioxide filmforned on the

pol ycrystalline silicon region 102, and a gate el ectrode 107 fornmed on the
gate insuleping dhdmhed ADH oThen TifRednesetheEEet0@heasoshoanriegibhngl08,
further includes an interlayer dielectriclO8 made up of a silicon dioxide
film foremd dnaan eagioe 30Afasegabei hysexpbied EbhmalPfngadesuPfaéed of
the gate el ectrode 107, contact holes 109A and 109B fornmed in 10 the

i nterl ayepidiepactigsidosile fuumekor| e PBHECIYBARdENEF B CUNTEPER num
filmfornmed so as to be connected to the source region ,103, %.drain

el ect rode1921 #a@e G5 t6F CARCAFARE NN HATHTOPReHRE Pt 105 WE doinéet®d to
the drain_region 104, and a passivation film 112 nade up of silicon
nitride (épéhM) cont ai ni ng much hydrogen 15 on entire surfaces being

ol botrode 111 AR i gEor O ne B arh Y or bosba (g el

el ectrode 111. stagé o orm ng process,

hydrogenat}00,1.8,3GHEeVad by Re4 LAOR Rdach8! okt 8aLTRALonak 3006t ¢:450C

on the passiv serving as the hydrogen feeding |ayer to

di ffuse hydragan,30scaoni@ai ned idtdde Brdhgoerpbeedi dshd ayeing m she fdargl i ng
bond at an interface between the polycrystal?lne silicon thin film 102

and the gairerhasgthed iNediddnsl@6:7, Hovevert lisgldha 0eenuadt 1 0%l £ ok d 00
shown in Fig. 9, since

10 the interlayer dielectric 108, a source electrode 110 made up of
an aluminum film formed so as to be connected to the source region
103, a drain electrode 111 made up of an aluminum film formed so
as to be connected to the drain region 104, and a passivation film
112 made up of silicon nitride (Si,N,) containing much hydrogen
15 on entire surfaces being exposed including surfaces of the source
electrode 110 and the drain electrode 111. At a last stage of the
TFT forming process, the hydrogenation is achieved by performing
heat treatment, at 300°C to 450°C, on the passivation film 112
serving as the hydrogen feeding layer to diffuse hydrogen
20 contained in the hydrogen feeding layer in the dangling bond at
an interface between the polycrystalline silicon thin film 102

and the gate insulating film 106.
However, in the conventional TFT 100 shown in Fig. 9, since
the passivation film 112 is placed away by 1um from an interface
25 between the polycrystalline silicon thin film 102 used to diffuse
hydrogen and the gate insulating film 106, a diffusing distance
of hydrogen is made long. Therefore, since much time is reguired
in the heat treatment to sufficiently perform the hydrogenation

process, there is a fear that a TFT is affected thermally. In the



the passivation film112 is placed away by |,umfroman interface 25

bet ween the polycrystalline silicon thin film 102 used to diffuse hydrogen
and the gate insulating film 106, a diffusing distance of hydrogen is nade
| ong. Therefore, since nmuch tine is required in the heat treatnent to
sufficiently performthe hydrogenation éprocess, there is a fear that a TFT
is affected thermally. In the 6 case of the TFT being large in size in
particular, the influence is large. To solve this problem another TFT
(second ceavensf aml Trexaaphe)ldmyeniinchiaehiym regemiatilar proeessilgence
sufficiently 5 performed by shortening a diffusing distance of hydrogen is
di scl osedial $argas anot her exanple, in the above sane Japanese Patent
Application Laid-open No. Hei 6 -_ 77484. The disclosed TEFT 120, as_shown
in Fig. 10, incTadselée| Bhks PagBEeBol §ePYREAl TFhe (SERPAGT FPRYEBEIPBRed on
an insulating substrate 101, a hydrogen 1Q feeding |ayer 122_contain

nuch hydr 8§éfiPh&de 1 thghsﬁFi@&gr4%QH%£ﬁ?WiPﬁ?gﬁﬁsfdfheaugﬁlgﬁsnF%&gr

| ayer polycrystalline thin film121,..and_an u r._| ayer | Li.ne
thin f?l fﬁé?rmggrgﬁhjﬂ§§gﬁpﬁﬂﬁi%edﬁgggﬁfngo§%§5a8%%tﬁgpﬂgﬁg%%iﬁgfggding
| ayer 12§'%81%5g8n2f ot 0§00 b 0% | &, Lol ogen, fieedingJaxehel32paMaseover,
15 same ref&rence niibefs are assigned t'o conmponents having the sane

functi ons L bR 151G D edNlo daRalr bpt i70n$ 40f ThBem af e s anrtrtred
accordingFg%ekEgﬁﬁ%?%%¥?% thngF%%ﬁZO 8f t he second conventional exanple

as descri @@d,aggvs%o»&rh@nhm?pgﬁm, fierdivae d ayRswd22 dyef poidrya@adiieet | y
bel ow t he upper polycrystalline thin film 123 serving as the active |ayer
and, therehanerithel hydrogend feednngnkajeting substrate 101, a hydrogen
10 feeding layer 122 containing much hydrogen made up of a silicon
nitride film and formed on the lower layer polycrystalline thin
film 121, and an upper layer polycrystalline thin film 123,
serving as an active layer, formed on the hydrogen feeding layer
122 in amanner to confine the hydrogen feeding layer 122. Moreover,
15 same reference numbers are assigned to components having the same
functions as those shown in Fig. 9 and descriptions of them are
omitted accordingly.
According to the TFT 120 of the second conventional example
as described above, the hydrogen feeding layer 122 is formed
20 directly below the upper polycrystalline thin film 123 serving
as the active layer and, therefore, the hydrogen feeding layer
122 1is placed close to the interface between the upper
polycrystalline silicon thin film 123 to be used for diffusing
hydrogen and the gate insulating film 106, which enables the
25 diffusing distance of hydrogen to be shortened. As a result, a
sufficient hydrogenation process can be performed without much
time being taken in the heat treatment.
Next, main processes of manufacturing the TFT 120 of the

second conventional example are explained by referring to Figs.



122 is placed close to the interface between the upper polycrystalline
silicon thin film123 to be used for diffusing hydrogen and the gate
insulating film2106, which enables the 25 diffusing distance of hydrogen to
be shortened. As a result, a sufficient hydrogenation process can be
performed without much time being takeh in the heat treatnment. Next, main
processes of manufacturing the TFT 120 of the second conventional exanple
are explained by referring to Figs. 7 Il Ato 11E. First, as shown in Fig.
11A, aftenlhavi DgEdeposst pdas asha@mriphdls .sillla¢or fthirnhévingodepheited
insul ating substrate 101 by using a P-CVD nethod, by_applyin% a |l aser

beam for aexamprehousushl ascmntivid i Imsey the thevarsiploadPstragsnlPhin
filmto 5 crystallize the anorphous silicon thin filmso that it is_changed
to be a | B¥erspodya B<3d meddochi RYf #PRI MY THES S hLeHbwh O ne*gg1e11B,

t he hydrogen feeding | ayer 122 is forned on the |o . _polycrystallin
silicon t%ilﬁhf EPmPI £5idde WP S @ SillS c%ﬁoﬁﬁli‘?t?%eéﬂﬂjrcf% c%lﬁ{'%i %iL g E\%Ch
hydr ogen by usi .t he_P- CVD et had. . Next Q _as.sho in.Fig..

At orhi gy S EBOREGrEeE By PG 511 E RO ARy Siatnad CBA% he 1 3R]
feeding | ayey 122 S [ ; .1 ohheRy 0 j ho-
11D, the gépé? %o?é@?? %$f?ﬁ€¥€%l}?@%&ﬁ?ﬁ}?ﬂ?&?%2§23ﬁF§§§e%%2%?gﬁ@BEh

entire sugh ce 1Rei pg &t dqiglqudi a1syr{ ace@hed i Rydr ogeRr
f eedi ng |§3§r gy fhe %é%@dne hod as eﬁ§|33§§ when the | ower polycrystalline

silicon bhIRchidkPal2lnkss depasi tadn Nexi 12asnsdwwp dhaFdgliddEnipatider ni ng
is performed by the photolithography nethod on the | ower polycrystalline
silicon tHkinnf cbati2hiagdmtbl bpgesgen by using the P-CVD method. Next,
10 as shown in Fig. 11C, patterning 1is performed by a
photolithography mefhod on the hydrogen feeding layer 122 so as
to have a desired shape.
Then, as shown in Fig. 11D, the upper polycrystalline
silicon thin film 123 is deposited on entire surfaces being
15 exposed including a surface of the hydrogen feeding layer by the
same method as employed when the lower polycrystalline silicon
thin film 121 is deposited. Next, as shown in Fig. 11E, patterning
is performed by the photolithography method on the lower
polycrystalline silicon thin film 121 and the upper
20 polycrystalline silicon film 123 at the same time so as to have
adesiredshape.Thus,thestructureasshowninEig.]I)isobtained
in which the hydrogen feeding layer 122 is confined between the
lower polycrystalline thin film 121 and upper polycrystalline
thin film 123. By employing such the method of manufacturing the
25 TFT as described above, it is made possible to manufacture the
TFT as shown in Fig. 10 in which the hydrogen feeding layer 122
is placed close to the interface between the polycrystalline

silicon thin film 123 used to diffuse hydrogen and the gate

insulating film 106.



20 polycrystalline silicon film 123 at the sane tinme so as to have a
desired shape. Thus, the structure as shown in Fig. 10 is obtained in

whi ch the hydrogen feeding |layer 122 is confined between the | ower

pol ycrystalline thin film 121 and upper polycrystalline thin film123. By
enpl oyi ng such the nethod of manufactur®ng the 25 TFT as descri bed above,

it i's made possible to manufacture the TFT as shown in Fig. 10 in which

t he hydrogen feeding |ayer 122 is placed close to the interface between

t he pol ycryst al Honevesj | ttoooniviem thicnmll1 28T used conwiirffimes Ihpgtbgdnfand t he
gate insulating film106. 8 However, the conventional TFT and_conventional
net hod f omanpéagfacingi Pee tavaes dis cdpsefobe JanpnRgfanasenbabBRL 1ApL PRat i on

Lai d-open No. Hei 6-77484 described abaove have a problemin that, .ip the
di scl osedLeéenABEBGYC - Fisd HnOT &F f ASFAIRF DRrBEBE 146y Gi PEP BT 37 bPitt he

hvd feeding | . a. which . . . .
cost s Thid e SaeCBeetBArRIGoR. 1o Phanarac dr BT He RETahEFBRaTCIFT 20

h . - b . . ; . b . L as.
LA 11ED Frdn B Rt e T A Y R Ry AT Shen P ecing
Layer 10 122,18 eQMhlAeHDELNER] Lie:d OWealaPOly/C S tialidiiBedl bbead, ! Bon
film121 an e ycrystalli I

upper po ne siliconthin film123. However, as

shown in lﬁ%ﬂuféé@ur%othg@rd‘d?f\f@rﬁqtérﬁ&nb@g matsh§howdirroge_gdf eedigukayer 122

so as to have a desired shape, it is necessary to use additional

phot ol i t hegrapyhyrReasses; Pbseoyess thowh drderige. canhi re thekhydhegen
feeding layer 122, in addition to the upper polycrystalline silicon thin

film 123 servichRgrashtbetoabti ferhayein whiecl dwer hyolrygeysttalelding dilyieson
thin film 121 has
10 122 is confined between the lower polycrystalline silicon thin
film 121 and the upper polycrystalline silicon thin film 123.
However, as shown in Fig. 11C, to perform patterning on the
hydrogen feeding layer 122 so as to have a desired shape, it is
necessary to use additional photolithography processes. Moreover,
15 in order to confine the hydrogen feeding layer 122, in addition
to the upper polycrystalline silicon thin film 123 serving as the
active layer, the lower polycrystalline silicon thin film 121 has
to be deposited, which requires additional P-CVD processes. Such

the increase in manufacturing processes causes reduction in

20 yields, thus causing a rise in costs of manufacturing TETs.
SUMMARY OF THE INVENTTION

In view of the above, it is an object of the present invention

25 to provide a TFT in which a hydrogen feeding layer is able to be

formed in a position where diffusing distance of hydrogen can be

shortened without causing an increase in photolithography
processes and a method for manufacturing the same.

According to a first aspect of the present invention, there



to be deposited, which requires additional P-CVD processes. Such the

i ncrease in manufacturing processes causes reduction in 20 yields, thus
causing a rise in costs of manufacturing TFTs. SUMVARY OF THE | NVENTI ON In
view of the above, it is an object of the present invention 25 to provide
a TFT in which a hydrogen feeding |layer2is able to be forned in a position
where di ffusing distance of hydrogen can be shortened w thout causing an
i ncrease in photolithography processes and a nmethod for manufacturing the
same. Accosdppgviged &i tsinaspent todnshetpreseniudnwention, there 9 is
provided a thin filmtransistor including: a polycrystalline silicon thin
filmin which aasolyceységildineapil beeh 4PADr Bighio ANl G Y EhEc 9164t e
el ectrode forned on the polycrystalline silicon thin 5 filmwith a gate

i nsul ati ngRfi enfiraier pegednbetfeéArtad’ ddflycrystalline silicon thin film

dth I de; wh ' hyd f eedi . f .
"nto an gf‘ﬁf er %}?&{%Smn%ﬁé”ﬁ% RTan PREVEFTPEBACERP R 11 TGN ARG he
to an interfaceHotheen ehe | (29 Phie’t
Pnsul 801 nECt T REHA the S5ace. SPEREAGHES | The FhreRS i “aobrSrer abl's mode

Is one “h§é§§8r¥§g§&hgﬂaa%&Qﬂggﬂfﬁhﬁﬁ @xﬁﬁfgﬁa Eg@db%?eléiﬁEtébae;

appr oxi ma as those the gate el ectrode. so, a preferabl e node

is one wherein fhe gahe, il dddGFeck g hBves TBAL & Wfd@oddd iiead dnoxi de
film According to a second aspect of the present invention, there is
provi ded appet-hadel QBT A WIIRG 8 stdailn ifid Brilhabsi Shon £ilm and the
gate insulating film is formed in a position between the gate
10 insulating film and the gate electrode.

In the foregoing, a preferable mode 1is one wherein
configurations of the hydrogen feeding layer are approximately
same as those of the gate electrode.

Also, a preferable mode is one wherein the gate insulating

15 film is made up of a silicon dioxide film.

According to a second aspect of the present invention, there
is provided a method for manufacturing a thin film transistor
having a source region and a drain region formed in a
polycrystalline silicon thin film and a gate electrode formed on

20 the polycrystalline silicon thin filmwith a gate insulating film
interposed between the polycrystalline silicon thin film and the
gate electrode, the method including:

a process of forming an island-structured polycrystalline
silicon thin film having a desired shape on an insulating

25 substrate;

a process of forming, after having formed the gate
insulating film on the polycrystalline silicon thin film, a
micro-crystalline silicon thin £ilm and a metal thin film

sequentially on the gate insulating film;



having a source region and a drain region fornmed in a polycrystalline

silicon t

hin filmand a gate el ectrode forned on 20 the polycrystalline

silicon thin filmwth a gate insulating film interposed between the
pol ycrystalline silicon thin filmand the gate electrode, the nethod
including: a process of formng an isladfd-structured polycrystalline

silicon thin filmhaving a desired shape on an insulating 25 substrate;
process of formng, after having fornmed the gate insulating filmon the

a

pol ycrystal | i neasplkbeesst bitn eftidninga  afitero-rerwistal formedi &i conrphianfi | m
and a netal thin film sequentially on the gate insulating film 10 a
i

process oteet.shing mafit deyhaian ook sed iaecoshaire on-thege
having a desired shape on the netal thin film the netal thin filmusing
t he corroshenmebai stz Giddk Wsaper the C@%ﬁ?ﬁ%?&?{ﬁﬁ%ﬁ%ﬁ%&ﬂq%ﬁﬁa%%%ﬁrng

desired shape; 5 a process of etching the mcro-crystalline silicon thin
filn1usinéOFWetBSr96§Poﬁ;F€§F§5§nEa 8 5% a %
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a process of forming a first insulating film on entire
surfaces being exposed containing a surface of the gate electrode;

a process of selectively implanting a desired impurity of
a conductive type on the polycrystalline silicon thin film to form
the source region and the drain region; and

a process of performing heat treatment at 300°C to 4007C
to feed hydrogen from the hydrogen feeding layer into an interface
between the polycrystalline silicon thin film and the gate
insulating film.

In the foregoing, a preferable mode is one wherein the
process of feeding hydrogen is performed in an atmosphere
containing hydrogen plasma.

Also, a preferable mode is one that wherein includes a
proce&scfforming,aftertheprocessoffeedinghydrogen,contact
holes in the first insulating film and the gate insulating film
in a manner to expose the source region and the drain region and
forming a source electrode to be connected to the source region
through one of the contact holes and a drain electrode to be
connected to the drain region through the other of the contact
holes and a process of forming a second insulating film on entire

surfaces being exposed containing surfaces of the source

a conguctlve type on the polycrystalline
hlgm 10,801 Mating SQUS£8: 1891 Oy aBdmhes kigd nalsegi g, gare a
per gfn%%% ﬁea? %r atment at 300C to 400C 15 to feed hydrogen



bet ween the polycrystalline silicon thin filmand the gate insulating
film In the foregoing, a preferable node is one wherein the process of
feedi ng hydrogen is perforned in an atnosphere 20 contai ni ng hydrogen

pl asma. Al so, a preferable node is one that wherein includes a process of
formng, after the process of feeding hyldrogen, contact holes in the first
insulating filmand the gate insulating film in a manner to expose the
source region and the drain region and 25 form ng a source el ectrode to be
connect edellectrtedsoande thegdeaint kleughodre of the contact holes and a
drain el ectrode to be connected to the drain region through the_other of
the contact hoPésoand rreficsedds BPAE kPR WRSESHAPYIRAA SRS ﬁ&lfliof"’ﬁfpan

entire surfaces being exposed containing surfaces of the sour %ﬁ

el ectr odetélﬁdpﬁfﬁé‘reélsapﬁ EPERIPOEE AHGFO eF%Setfae-'rlalH}ee &fei n
processes follow ng the process of fornbn nlcr% rys l'icon
thin fllnﬁr§r§96§PF§@ﬁe&taﬁ & TBRpEIr AL Gr EﬁnSOWS%e haRa R Qﬁgu "0C 5

12 Furthernore, a preferable node is one wherein the gate |nsulat|ng film
includes a silicon dioxide film According to a third aspect of the present
invention, there is provided a nethod for manufacturing a thin film
transistor 5 having a source region and a drain region forned on a
polycrystalline silicon thin filmand a gate electrode forned in the
polycrystalline silicon thin filmwith a gate insulating film



i nterposed between the polycrystalline silicon thin filmand the gate
el ectrode, the nethod including: 10 a process of form ng an

i sl and-structured polycrystalline silicon thin filmhaving a desired shape
on an insulating substrate; a process of form ng, after having forned the
gate insulating filmon the polycrystaldine silicon thin film a 15
mcro-crystalline silicon thin filmand a netal thin film sequentially on
the gate insulating film a process of etching, after having fornmed a
corrosi on- resiBtanhemrmskel ageprederayla desier db sthapevdrehe hBeabathi n
film the metal thin filmusing the corrosion-resistant mask |ayer to 20
form the gaseletésor dddrhavicAgdgsdesisiédcshapeoxadfr §ééBs of etching the
mcro-crystalline silicon thin filmusing_the corrosion-resistan% mask

|l ayer to form aPRyaredea t¢ eckrhed Iaé?&cthg@itﬁ’g? BpBFERF et EiR Sofve t2A&Fe as
the gate .electrode;, 25 a process of farmng.a first.insylati f il n
entire s&?f&E@glggﬁnﬁ 5?65§@d 85nP§FHiﬁ§t3%§89f§c§%6P f é%ggggngﬁgg?%bde;
a process.of .selectively inmplanting esir L pur f Liwlugt ve type
on thégpopﬁg?ﬁgtaﬁli%%u%??id%%faiﬁneﬁan?ﬁ08?%¥ﬁP %%%yggur%% regig%iaﬁh t he

drain r egk&gygtﬁ@ggg&%in 453%18586@% ofi 1h05RENY ghihe £iLstrbAsuUtSkhdW il | M

is perfor . to to feed hydrogen fromthe hydrogen feeding
| ayer intqpa bﬂ%@f&f@ﬁﬁl@fﬁé\%@&ﬂé&l PRI MGriyist @k bhne gasiel i oM 4 bimg fiihm and

the gate insulating film 5 In the foregoing, a preferable node is one
wher ei n a isft@Rposed between the polycrystalline silicon thin film and the
gate electrode, the method including:

10 a process of forming an island-structured polycrystalline
silicon thin film having a desired shape on an insulating
substrate;

a process of forming, after having formed the gate
insulating film on the polycrystalline silicon thin film, a

15 micro-crystalline silicon thin film and a metal thin film
sequentially on the gate insulating film;

a process of etching, after having formed a corrosion-
resistant mask layer having a desired shape on the metal thin film,
the metal thin film using the corrosion-resistant mask layer to

20 form the gate electrode having a desired shape;

a process of etching the micro-crystalline silicon thin
film using the corrosion-resistant mask layer to form a hydrogen
feeding layer having approximately same shape as the gate
electrode;

25 a process of forming a first insulating film on entire
surfaces being exposed containing a surface of the gate electrode;

a process of selectively implanting a desired impurity of
a conductive type on the polycrystalline silicon thin film to form

the source region and the drain region,



in an atnosphere containing hydrogen plasma is contained in the process of
formng the first insulating filmto feed hydrogen. According to a fourth
aspect of the present invention, there 1is provided a nethod for
manufacturing a thin filmtransistor 10 having a source region and a drain
region forned on a polycrystalline silildon thin filmand a gate el ectrode
formed in the polycrystalline silicon thin filmwth a gate insulating
film interposed between the polycrystalline silicon thin filmand the

gate el ectrode, whbeeh®t tiod prmtast ngt £OFmangr dbesSiobtf donpithgtang film

i sl and-structured polycrystalline silicon thin filmhaving a desired shape
on an i nsikaténfprsebstr a0eC &pA06Es swifekdr nvdgegeantEromhanienyy6PaRE t he
gate insulating filmon the polycrystalline silicon thin film a,.20

m cr o- cr y§eafinge leivieitc grittihi #° f LRREARACE METAIeSthi ¢ | PRLYSE¥BEALT&PFyY on
the gate insulating . film a process of etchi .after.having forned a
corrosion519é§P§t§%%nnﬁnglﬁggr%ﬂﬁvgﬂ ealﬂégﬁggﬁnghgbémOn the metal thin
film _the nmetal _thin filmusing . the Lrosion-resjst JBsk ilaye 25
form the gate e#gc ® Oﬁﬁﬁﬁ%ﬂfuaad8§F%§53§§§p§?&§ %?6%&%5 of éfgﬁiﬁséﬁhe

m cro-crystalli I 1.l [y NP A [ h i s irstanty gask

| ayer to 8r%?a.¢@éﬁé%ﬁ3?]%éﬁa|ﬁ%§qgg?§§k%§5%ngl§%%é83?E§¥gﬁﬁjgine shape as

the gate Bg?ggg%ogggfggm§n8r95@5§i§gtffygﬂﬂgkﬁhgiﬂgmhl&msqb@biﬁngbb@hon
sur

entire aces being exposed containing a surtface of the gate el ectrode;
a process of seheebi-Mehy tdTRI@HitI0a Speles iofethé presiehy Divention, there
is provided a method for manufacturing a thin film transistor

10 having a source region and a drain region formed on a
polycrystalline silicon thin film and a gate electrode formed in
the polycrystalline silicon thin film with a gate insulating film
interposed between the polycrystalline silicon thin film and the
gate electrode, the method including:

15 a process of forming an island-structured polycrystalline
silicon thin film having a desired shape on an insulating
substrate;

a process of forming, after having formed the gate
insulating film on the polycrystalline silicon thin film, a

20 micro-crystalline silicon thin film and a metal thin film
sequentially on the gate insulating film;

a process of etching, after having formed a corrosion-
resistant mask layer having a desired shape on the metal thin film,
the metal thin film using the corrosion-resistant mask layer to

25 form the gate electrode having a desired shape;

a process of etching the micro-crystalline silicon thin
film using the corrosion-resistant mask layer to form a hydrogen
feeding layer having approximately same shape as the gate

electrode;



a conductive type on the polycrystalline silicon thin filmto form 5 the
source region and the drain region, wherein the process of formng the
second insulating film is performed at 300C to 400C to feed hydrogen from
the hydrogen feeding layer into an interface between the polycrystalline
silicon thin filmand the gate insulatildg film 10 In the foregoing, a
preferable node is one wherein a step in an atnosphere containing hydrogen
plasma is contained in the process of formng the first insulating filmto
f eed hydrogen oa pikncthe pfodessiofy torfiinsg tines sledoind | fiskh a@h ngnEifen
According to a fifth aspect of the present invention, there 15 is provided
a met hod forfranafeding ¢xgoact koa thilndngrafsiréese ohabeiy e %%ﬁ?Eéog%gi on
and a drain region forned on a polycrystalline silicon 2%{3 filmand_a

gate el ectrode ROPHREFPTH Of FELEEIEGYEY St TP ARL LR L SF TS PR WYhOR gat e
i | ati fil i nt d t th YA talli N I il
ind the | 96 GRS EVBRET LRt Tt S S g LA Bl et FER T EBe LD

i sl - st t d | ystal lLi LLE hi.p fil m havi desired sh

on an 3 bl PRIt BB Bhy B Bka e e Rt g Tor med fhe.

gate 25 i”SU'a&hggeﬁh'Eﬂé”bféH%d%Jb$CE¥§ﬁ§h§i@?éﬁééédﬁﬁ1ﬂﬂydléﬂﬂd@ falm

mcro-crystalline siTicon thin filmand a netal thin film sequentially on

the gate insylating.§idimbop@rQsesd@f Sty aabhen hadhrhd ayaRegan

corrosion- resistant mask layer having a desiréed shape on the netal thin

film 15 theqrehalidhim faten eI A tehe acer asivwerl eshst aol ynrgkthajenet o
silicon thin film and the gate insulating film.

10 In the foregoing, a preferable mode is one wherein a step
in an atmosphere containing hydrogen plasma is contained in the
process of forming the first insulating film to feed hydrogen or
in the process of forming the second insulating film.

According to a £ifth aspect of the present invention, there

15 is provided a method for manufacturing a thin film transistor
having a source region and a drain region formed on a
polycrystalline silicon thin film and a gate electrode formed in
the polycrystalline silicon thin film with a gate insulating f£ilm
interposed between the polycrystalline silicon thin film and the

20 gate electrode, the method_including:

a process of forming an island-structured polycrystalline
silicon thin film having a desired shape on an insulating
substrate;

a process of forming, after having formed the gate

25 insulating film on the polycrystalline silicon thin film, a
micro-crystalline silicon thin £film and a metal thin film
sequentially on the gate insulating film;

a process of etching, after having formed a corrosion-

resistant mask layer having a desired shape on the metal thin film,



formthe gate el ectrode having a desired shape; a process of etching the
mcro-crystalline silicon thin filmusing the corrosion-resistant mask

| ayer to forma hydrogen 5 feeding |ayer having approxi mately same shape
as the gate electrode; a process of formng a first insulating filmon
entire surfaces being exposed containildg a surface of the gate el ectrode;
a process of selectively inplanting a desired inpurity of 10 a conductive
type on the polycrystalline silicon thin filmto form the source region
and the dthémetegi aohinwéliei nsany One afr processess fgldrowiagg kplagesse’s of
formng the mcro-crystalline silicon thin filmis performed at 300C to
400C t o f éedmhyheogehef ebarthedhydavien ¢ clafhicfaiRrPfhto an 15 interface
bet ween the polycrystalline silicon thin filmand th ate.insul a Bn

film Wth the @bBQ@C%%%f?Eu%W%%,t‘%%é“h%?a@’éﬁ?%ﬁh?ﬁ% Paydr°™t 6 di'f f use
hyd i nt _interf bet th tal li (] in.fil
Tnd the gRt LR SRR CPFFR LB bF REACRR - At pave 57 Tetlohvhabeh)

i nsul ating fi.l d th te el ot f i ' i

of “hyd ogeReHERY aaial BRvE, SR iy, B5hE] Mifapdl poUTHlg gaeLince

Wth anotgggcgggﬁgguration as above, after the gate insulating film has
been fornmed on the polycrystalline silicon 25 thin filmas the active

layer, the micrg-grysbakl ib¥e kiGN 4 hinrdi | thanmhtheg neiab bhi Bntikm are
sequentially deposited on the gate insulating filmand then the tungsten
silicide thirrabekmeanty eRpbakdtdynt fiidimeps euseawent £ ahleygaine edebecbieel y
etched to form the gate el ectrode and the hydrogen feeding | ayer and,
t her ef or e, a process of selectively implanting a desired impurity of
10 a conductive type on the polycrystalline silicon thin film to form
the source region and the drain region,
wherein any one of processes following processes of forming
the micro-crystalline silicon thin film is performed at 300C to
400°C to feed hydrogen from the hydrogen feeding layer into an
15 interface between the polycrystalline silicon thin film and the
gate insulating film.
With the above configurations, the hydrogen feeding layer
to diffuse hydrogen into an interface between the polycrystalline
silicon thin film and the gate insulating film is formed in a
20 position between the gate insulating film and the gate electrode
and, therefore, diffusing distance of hydrogen at a period of time
during hydrogenation can be made short.
With another configuration as above, after the gate
insulating film has been formed on the polycrystalline silicon
25 thin film as the active layer, the micro-crystalline silicon thin
film and the metal thin film are sequentially deposited on the
gate insulating film and then the tungsten silicide thin film and

metal thin film are sequentially and selectively etched to form

the gate electrode and the hydrogen feeding layer and, therefore,



16 an i ndependent process of photolithography to formthe hydrogen feeding

| ayer is not needed. As a result, the hydrogen feeding |ayer can be forned
in a position where diffusing distance of hydrogen can be nmade short

wi t hout causing an increase in the 5 processes of photolithography. BRI EF
DESCRI PTI ON F THE DRAW NGS The above and ot her objects, advantages, and
features of 10 the present invention will be nore apparent fromthe
foll owi ng description taken in conjunction with the acconpanyi ng draw ngs

i n whi ch: aki gnddpésden € osssesecbifopabtyl ehhepoaphy torfaxyuithei brdregena TFT
according to a first enbodi nent of the present invention; 15 Figs. 2Ato
2C are pr deedsndi hgransishovi meedaret Hod & geswdriuf AQEUPVAGOERE FEFIINT
according to the first enbodinment in order of pracesses; Fi St 3D tofSF
are proces$gvaragrankesfenrag %HeanﬁPﬁbElPBrWhﬁﬁﬁu%&%?ﬂ??ﬁ@ Fﬂé BT ©

according to the first _enbodi mept in order 20 of _proces - _FLQg to 41
are proceggdﬁpaﬁpaﬁﬁnsHSMFﬁgetﬁgoﬁttwbggPBF Cﬁﬁﬁﬁpgc?ﬂrﬁ§§§Fﬁg%TE? thee
according to the first odi. nent__i rder of processes; Figs. 5J to 51
are pﬁ%ce?§08F§§F§n§%sﬁ§ﬁdﬁglgﬁggﬁggﬁgd for 25 manufacturing the TFT
according to the first enbodinment in order of processes; Fig. 6 is a
process di agram showing a mai n process being enployed in a nethod of

manuf acturing a TFT accerdipdpkacarsecondorenpedpmantinet t he present
i nvention;

The above and other objects, advantages, and features of
10 the present invention will be more apparent from the following
description taken in conjunction with the accompanying drawings

in which:

Fig. 1 is a cross-sectional view showing configurations of
a TFT according to a first embodiment of the present invention;

15 Figs. 2A to 2C are process diagrams showing a methed for
manufacturing the TFT according to the first embodiment in order
of processes;

Figs. 3D to 3F are process diagrams showing the method for
manufacturing the TFT according to the first embodiment in order

20 of processes;

Figs. 4G to 4I are process diagrams showing the method for
manufacturing the TFT according to the first embodiment in order
of processes;

Figs. 5J to 5I are process diagrams showing the method for

25 manufacturing the TFT according to the first embodiment in order
of processes;

Fig. 6 is a process diagram showing a main process being
employed in a method of manufacturing a TFT according to a second

embodiment of the present invention;



the nmethod of manufacturing a TFT according to a third enbodi nent of the
present invention; Fig. 8 is a process diagram showi ng a mai n process being
5 enployed in a nethod of manufacturing a TFT according to a fourth

enbodi nent of the present invention; Fily. 9 is a cross-sectional view of a
conventional TFT (first conventional exanple); Fig. 10 is a
cross-sectional view showi ng configuration of 10 another conventional TFT
(second convent Fopal 7 ekanpl®)gcesw diioggsm Bhawingl BEmaie prossssebeinaal

vi ew showi ng mai n processes being used in a nmethod manufacturing the other
convent i oREPLPRFI (e EbRdINE B v £ axanpi ey 2 15T PEEYUED IDESERFPFFAN OF
THE PREFERRED EMBODI MENTS Best nodes of carrying out the present invention
will be @BSedipeati ATt GhenBEegeRhi FRUSPR§OPari ous enbodi nents with

reference to the,acc anyi ng drawi ngs. 20 First Enbodi.ne EFi_qur LS a
cross-sectional Fvfe 2ﬁ%w%kﬁfé§%ﬁ$n4¥hﬂ%ﬂq(ﬁﬁoWﬁDQ1aTE?&gC%%98%%§ 8}3 first
enmbodi yrent._of th resent..inv i_an. Ei. ar.e. nr

di agra gﬁ@%ﬁ%ﬁgdﬂﬁe ﬁgéh9§f%P%§%3F§%?&FF%§r%ﬁg%$é$%§g?6?8i%géfggﬁ ghfirst

erhodi MentbBa9RARE oaf HEOReassa: AntERclBnol the first enbodi ment, as

shown in , I nc n 1 nsul ating substrate 1, an underlying
insulation filgyg, aniN typaSRILa-dRAHON #iedno hypendeainonedi orTS5, a

18
(first conventional example);
Fig. 10 is a cross-sectional view showing configuration of
10 another conventional TFT (second conventional example); and
Figs. 11A to 11E are cross-sectional view showing main

processes being used in a method manufacturing the other

conventional TFT (second conventional example).

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Best modes of carrying out the present invention will be
described in further detail using various embodiments with
reference to the accompanying drawings.

20
First Embodiment

Figure 1 is a cross-sectional view showing a configuration

of a TFT according to a first embodiment of the present invention.

25 Figures 2A to 5L are process diagrams showing a method for
manufacturing the TFT according to the first embodiment in order

of processes. A TFT 10 of the first embodiment, as shown in Fig.

1, includes an insulating substrate 1, an underlying insulation

film 2, an N-type source region 4, an N-type drain region 5, a



channel region 6, a gate insulating film?7, a hydrogen feeding |ayer 8 and

a gate electrode 9. The insulating substrate 1 is nade up of, for exanple,
an "QOA2 substrate" (brand nanme of a substrate produced by N ppon Electric
G ass Co., Ltd.). The underlying 5 insulation film2 is made up of a
silicon dioxide filmhaving its filmtH ckness of 80 nmto 120 nm On the
underlying insulation film2 is formed a polycrystalline silicon thin film
3 having its filmthickness of 70 nmto 80 nm in one end regi on of which
an N-typehsaunetereggboned & sgdtor madsulat amptihidm &nd ar bgdongeh ®AREANIO0 an
N-type drain region 5 is formed, and in a center region of which a channel
region 6 ﬂ@yﬁmrmmetgﬁé@ﬁeﬂhetmﬂyp‘b §'@@rt@51ﬁb«§tb®géﬁu}3§r‘i@a¢ﬁell\}% Vﬁ@edral n
region 5. The gate insulating film7 is nmade up of a silicon djoxide film
havi ng it &Pf PEmiadt ekaBBSCofarss Ofm suBSEBahf, fB?lﬁ%IbPl B‘ﬁf“teh%fp?of"%b?%?&fal i ne

silicon thin film 3. The15hdro en feedin aye rrredonth ate
i nsul at i ngTPANE 7 By 4 hnge @r%s%? tél f‘Fﬁe '&F‘%oﬁnfjﬁf%yﬁ :

h ts_film.thi f 6 |
For mod® o ERE I APoBE Tobdi RO AP o™ a5 U of oa'{ Ueet o G 8%,

o | LN B8 LRl B4 chpess 1% ﬁﬁ Nt elzﬂudmy%% T s TEE 10, as

shown in so I'ncludes an i nterlayer electrlc flrst interlayer

diel ectri ff)lfﬁll% 0f FRdnl §’Bdlr3ﬁ%:ry%btrafléﬁ% ghhe&sﬁrtﬂl@ueﬁrﬁn{ Befeeind neludi ng
a surface o e gate electrode™ and nmade up of a silicon nitride film

having it sifii] Mnithhekress 96 2BAOME 326 nNBhedeSOUF &L @b ant raderhl 3nmade
up of 25 an alum numfilmhaving its filmthickness of 370 nmto 430 nm

and for medi-sgdehabuirtel segommertedfoentlie soumreheagieod deghonugh whach

contact hole 12A formed in the interlayer dielectric 11 and gate

i nsul a0i nguf N+hyPe dramaragibect ied idedmdaduin of camt el grigrgm of which
a channel region 6 is formed between the N-type source region 4
and the N-type drain region 5. The gate insulating film 7 is made
up of a silicon dioxide film having its film thickness of 35 nm
to 45 nm formed on the polycrystalline silicon thin film 3. The

15 hydrogen feeding layer 8 is formed on the gate insulating film
7 and made up of a micro-crystalline silicon thin film having its
film thickness of 60 nmto 80 nm. And the gate electrode 9 is formed
on the hydrogen feeding layer 8 and made up of a tungsten silicide
thin film having its film thickness of 80 nm to 120 nm.

20 The TFT 10, as shown in Fig. 1, also includes an interlayer
dielectric (first interlayer dielectric) 11 formed on entire
surfaces of lower layers thereof including a surface of the gate
electrode 9 and made up of a silicon nitride film having its film
thickness of 280 nm to 320 nm, a source electrode 13 made up of

25 an aluminum film having its film thickness of 370 nm to 430 nm
and formed so that it is connected to the source region 4 through
a contact hole 12A formed in the interlayer dielectric 11 and gate

insulating film 7, a drain electrode 14 made up of an aluminum

film having its film thickness of 370 nm to 430 nm and formed so



filmhaving its filmthickness of 370 nmto 430 nmand fornmed so 19 that it
is connected to the drain region 5 through a contact hole 12B fornmed in
the interlayer dielectric 11 and gate insulating film7, and a passivation
film(second insulating film 15 made wup of a silicon nitride film having
its filmthickness of 250 nm5 to 280 and formed on entire surfaces of

| oner | ayers thereof including surfaces of the source el ectrode 13 and
drain electrode 14. As described above, with configurations of the TFT 10
accor di ngthattie ifs cehnenbedi nerithe dirate té@i ¢rydr bhepubbetiasgteGt Agee 8
for perform ng hydrogenation is fornmed in a position between the gate
i nsul ati ng2Ri EArRedndn galte Eretkarr gliglafiistighdd amé: WeéR %Héuﬁ9gF8§en

feeding |l ayer 8 and_an interface between the ol ycrystalline silicon thin
film3 tofBéMudedPtdrd HAEEITIAH 8 flﬁ?‘d#%@‘éﬂ“‘éfﬂ&%‘?@‘&aﬁ% ﬁlﬁé‘m avi Waa?i Im 7

i d hort . Theref . 15. s di.f fusi i st [

5 omede shorLy Jheneloren 13 alnee L Lsl0g 3y ace b oL endSon

possibl e 18 PepT Ghfy AL LAY IEOGERALLOD b LNAW: haliche FHERebiEME i
the heat Ttreatnent. aresult, since a trap density In grai n boundary

in the po'i%ﬁ?:rl}ﬁ%lriﬁ | i ner 54§ CON RECUTRS SBRELL r8qdecy 8ageiidk 2@ 16atk-bae
nmobility of the polycrystalline silicon can be prevented and since a

t hreshol d qvol tage drops, a transistor characteristic is inproved. Next, a
met hod for manufacturing the TFT 10 of the enbodinment is explained in
order of procesges desdrafeny idigod®, Fvgth 2bnZAguaakignsSlaf Rilkst TFAS 1&hown
in Fig. 2A, the insulating substrate 1 made up of, for exanple, "QOA2
subst r at e'adconandgname the £irst embodiment, since the hydrogen feeding
10 layer 8 for performing hydrogenation is formed in a position
between the gate insulating film 7 and gate electrode 9, a distance
between the hydrogen feeding layer 8 and an interface between the
polycrystalline silicon thin film 3 to be used for diffusion of
hydrogen and the gate insulating £ilm 7 is made short. Therefore,
15 since diffusing distance of hydrogen is shortened at a period of
time during the hydrogenation, it becomes possible to perform a
sufficient hydrogenation without taking much time in the heat
treatment. As a result, since a trap density in a grain boundary
in the polycrystalline silicon becomes small, & decrease in
20 carrier mobility of the polycrystalline silicon can be prevented
and since a threshold voltage drops, a transistor characteristic
is improved.
Next, a method for manufacturing the TFT 10 of the
embodiment is explained in order of processes by referring to Fig.
25 2AtoFig. 5L. First, as shown in Fig. 2A, the insulating substrate
1 made up of, for example, “OA2 substrate” (brand name of a
substrate produced by Nippon Electric Glass Co., Ltd.) is prepared

and an underlying insulation film 2 made up of a silicon dioxide

film having its film thickness of 80 nm to 120 nm is deposited



substrate produced by N ppon Electric Gass Co., Ltd.) is prepared and an

underlying insulation film2 made up of a silicon dioxide filmhaving its
filmthickness of 80 nmto 120 nmis deposited 20 on the insul ating
substrate 1 by a P-CVD nethod using SiH4 (nono-silane) and N20 (nitrogen
oxi de) as reactant gas. Then, an anorphbus silicon thin film 16 having its
filmthickness of 70 nmto 80 nmis deposited on the underlying insulation
film2 by 5 a | owpressure CVD nethod using Si2H6 (di-silane) as reactant
gas. Nexbn aHeasetsbeamsuchuhstaatexilneby aserPi & pptieedt ssihe SiH,

anmor phous silicon thin film16 to crystallize it and to change the

anmor phous (siohpcenlehen 4id H.06(2btbedehosigicppstapFiaat 11 AOFWhPR film

3, as shown in Fig. 2B. 10 Then, as shown in Fig. 2C. after a resist sk
| ayer (coPeashensr asilsrant LRkt et Tlar‘”rf}ﬁ/ilg@ & 185 TG LR ESe © 220 been

f d photolit hically . th | talline sil..col thin, £ 3,
S o R S O AL e Y 10
i sl and: st ruct ure_havin e eq ] a dr c in
the redisf ﬁr%@?p]f%@%?r%(f%v% rf‘%{%%g u%?%g’r %%%Ist gc%lr"a%yu%r?él)d%ngen%@%%g?g%%e%)
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up of a silicon i oxide having its filmthickness of 35 nmto 45 nmis

formed on gnthi@sSYifiaces PRiIAJEEXROSEEH NEt ekl the isurdrar e colhbige20
i sl and-structured polycrystalline silicon thin film3 by a |ow pressure

CVD et hod nesisg rPrdhsand 102qs tieact fntm gas. t3hes, they polgyd@yEvRliEnkod
using Si H4, PH3 (phosphine) , and H2 (hydrogen) as reactant gas, a
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and having its filmthickness of 60
10 Then, as shown in Fig. 2C, after a resist mask layer
(corrosion-resistant mask layer) 17 having a desired shape has
been formed photolithographically on the polycrystalline silicon
thin film 3, the polycrystalline silicon thin film 3 is etched
selectively to be of an island-structure having a desired shape
15 by a dry etching method using the resist mask layer 17 with CF,
(carbon tetrafluoride) and O, (oxygen) as etching gas. Next, as
shown in Fig. 3D, the gate insulating film 7 made up of a silicon
dioxide having its film thickness of 35 nm to 45 nm is formed on
entire surfaces being exposed including the surface of the
20 island-structured polycrystalline silicon thin film 3 by a
low-pressure CVD method using SiH, and O, as reactant gas. Then,
by the P-CVD method using SiH,, PH, (phosphine), and H, (hydrogen)
as reactant gas, a micro-crystalliine silicon thin film 18 serving
as a hydrogen feeding layer and having its film thickness of 60
25 nm to 80 nm is deposited on the gate insulating film 7. The
micro-crystalline silicon thin £ilm 18 has a phase being
intermediate between an amorphous silicon and a polycrystalline

silicon and contains much hydrogen. Next, a tungsten silicide thin

film (metal thin film) 19 having its film thickness of 80 nm to



25 nmto 80 nmis deposited on the gate insulating film?7. The
mcro-crystalline silicon thin film 18 has a phase being internediate

bet ween an anorphous silicon and a polycrystalline silicon and contains
much hydrogen. Next, a tungsten silicide thin film(netal thin film 19
having its filmthickness of 80 nmto 21 120 nmis deposited by a
sputtering nethod on the mcro- crystalline silicon thin film18. Then, as
shown in Fig. 3E, after a resist mask layer (corrosion-resistant nmask
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10 by using etching gas having compositions described above, the

tungsten silicide thin film 19 can be etched at a high etching

rate.

Next, as shown in Fig. 3F, the micro-crystalline silicon

thin film 18 is selectively etched to form the hydrogen feeding

15 layer 8 having the same shape as the gate electrode 9 by a dry

etching process using the same resist mask 20 as used in the above

process, without being removed, and employing SF; (sulfur

hexafluoride), Cl, (chlorine) and H, as etching gas. At a period

of time during the formation of the hydrogen feeding layer 8, the

20 etching gas to be used for dry etching on the micro-crystalline

silicon thin film 18 has to have a composition which can provide

a high selective etching ratio between the micro-crystalline

silicon thin film 18 and silicon dioxide film making up the gate

insulating film 7 formed directly below the micro-crystalline

25 silicon thin film 18. By using such the etching gas having the

composition as described above, a high selective etching ratio

being as high as about 20 or more can be obtained and, therefore,

the micro-crystalline silicon thin film 18 only can be etched

selectively. Moreover, the etching gas described above has an



silicon thin film18 and silicon dioxide filmnmaking up the gate
insulating film7 formed directly below the mcro-crystalline 25 silicon
thin film 18. By using such the etching gas having the conposition as
descri bed above, a high selective etching ratio being as high as about 20
or nore can be obtained and, therefore,22the mcro-crystalline silicon thin
film18 only can be etched selectively. Mreover, the etching gas
descri bed above has an 22 excellent capability of renoving a residue of
tungst en skktietldet cdpabiiernpog, réheving etrehidgenet hodaspleoyedliolifieorm t he
gate electrode 9 and the hydrogen feeding | ayer 8 descri bed above have an
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That is, %Eegﬁggfogégggggd%ﬁgrﬁgggrEStQESBESngrned W t hout causi ng an

increase in theppocesstRfciphelaiiddiearaphyu rdéthexty @t shawactarbiag 4G
an interlayer dielectric 11 made up of a silicon nitride filmhaving its

filmthi ckpesse @imp2BQ Mt ,t 91328, By icomthepdy tetherhentésessudsicésybei ng
exposed including a surface of the gate electrode 9 by a P-CVD net hod
using Si H40 dNB-farsmnieadpyeandtiHd® asngeaehantilgaside20tThen, fidsm shawisi n
Fig. 4H, P (phosphorus) is selectively
10 selectively etched to form the gate electrode 9 and then the
micro-crystalline silicon thin film 18 is selectively etched to
form the hydrogen feeding layer 8, the process of photolithography
is not needed. That is, the hydrogen feeding layer 8 can be formed
without causing an increase in the process of photolithography.
15 Next, as shown in Fig. 4G, an interlayer dielectric 11 made
up of a silicon nitride film having its film thickness of 280 nm
to 320 nm is deposited on entire surfaces being exposed including
a surface of the gate electrode 9 by a P-CVD method using SiH,,
NH, (ammonia), and H, as reactant gas.
20 Then, as shown in Fig. 4H, P (phosphorus} is selectively
implanted, by ion doping using PH, as an impurity source and by
a self-alignment process using the gate electrode 9 as a mask,
into both end regions of the polycrystalline silicon thin film
3 through the interlayer insulating £ilm 11 and the gate
25 insulating film 7. Then, by applying an exima laser to the both
end regions of the polycrystalline silicon thin film 3 to perform
an annealing process at about 400°C to activate the impurity (P),

the N-type source region 4 and the N-type drain region 5 are formed.

Next, as shown in Fig. 4I, by using a P~CVD equipment, heat



i npl anted, by ion doping using PH3 as an inpurity source and by a

sel f-alignnment process using the gate electrode 9 as a mask, into both end
regions of the polycrystalline silicon thin film 3 through the interlayer
insulating film11l and the gate 25 insulating film7. Then, by applying an
exima | aser to the both end regions of2ihe polycrystalline silicon thin
film3 to perform an annealing process at about 400C to activate the
impurity (P) , the N-type source region 4 and the N-type drain region 5
are fornedreNexbntast shawt UOORT dis 4k foymesi,nfoa Hrd3viYyetal prrenton hbat 23
treatnment at about 4000C is performed, for hydrogenation, on the
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hydr ogen rogen not only fed from the hydrogen feeding | ayer 8
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for the diffusiion and, “therefore, an efficiency of hydrogenation can be

i mproved. oAn Fh@iddci engyeofhdi fbuseaedydoogan aanmbe fenhpdredervdomhen
the tenperature of 400 0 C for the heat treatnment is |lowered to 300 0 C.
Al so, in eathipredess fBal laowiend ddhe fprrdoes sivafingepbsi hiydg oglemation, as
mcro-crystalline thin film 18 serving as the hydrogen feedin%

10  described above, by performing the heat treatment in the
atmosphere containing hydrogen plasma, hydrogen not only fed from
the hydrogen feeding liayer 8 but also provided in the atmosphere
containing hydrogen plasma can be used for the diffusion and,
therefore, an efficiency of hydrogenation can be improved. An

15 efficiency of diffusing hydrogen can be enhanced even when the
temperature of 400°C for the heat treatment is lowered to 300°C.
Also, in each process following the process of depositing the
micro-crystalline thin film 18 serving as the hydrogen feeding
layer 8 in Fig. 3D, in order to prevent hydrogen frombeing released

20 unnecessarily, it is preferable that the heat treatment is
performed at a temperature being lower than about 400°C.

Then, as shown in Fig. 5J, after a resist mask layer (not
shown) having a desired shape has been formed on the interlayer
insulating film 11 by a photolithography process, the interlayer

25 insulating film 11 and the gate insulating film 7 are selectively
etched using the resist mask layer by a dry etching method using
CF, and H, as etching gas to form contact holes 12A and 12B which

expose the source region 4 and the drain region 5 respectively.

Next, as shown in Fig. 5K, after an aluminum film having



layer 8 in Fig. 3D, in order to prevent hydrogen from being rel eased 20

unnecessarily, it is preferable that the heat treatnent is perfornmed at a
tenperature being | ower than about 400 0 C. Then, as shown in Fig. 5,
after a resist mask layer (not shown) having a desired shape has been
formed on the interlayer insulating fid4m 11 by a photolithography process,
the interlayer 25 insulating film1l and the gate insulating film?7 are

sel ectively etched using the resist nmask |layer by a dry etching nethod
using CFitamdlMPthsckhehEngf §as riro thot N oorhas belkd| dePADIN eHhETOBEWAF ch
expose the source region 4 and the drain region 5 respectively. hﬁxi, as
shown in FhgfasKs keing expcathcRumENEROhaYr hacea 9% £ FRPLRFEKRBSSS of
370 nmto 430 nm has been deggsited on entire surfaces bei
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enbodi nent

a

epositing the passivation film 15 nade up of
silicopophkride £bltAdhaniang kbgibhl MiigigesseotoRbcimdo: 288 amm on

entire surfaces being exposed containing surfaces of the source el ectrode
13 and dr giipuekastnode yl4ckyed.P- CVD met hod using SiH4, NH3, and H2 as
reactant gas. 15 As descri bed above, according to the nethod for
manuf act uri ng t BenIETyefas hendvr dn ErgoddheritheoTFThe0 priddst embodiment

10 is obtained by depositing the passivation film 15 made up of a
silicon nitride film having its film thickness of 250 nm to 280
nm on entire surfaces being exposed containing surfaces of the
source electrode 13 and drain electrode 14 by a P-CVD method using
SiH,, NH,, and H, as reactant gas.

15 As described above, according to the method for
manufacturing the TFT of the first embodiment of the present
invention, as shown in the processes in Figs. 3D to 3F, atfter the
gate insulating film 7 made up of the silicon dioxide film has
been formed on the island-structured polycrystalline silicon thin

20 film 3 serving as the active layer, the micro-crystalline silicon
thin film 18 and the tungsten silicide thin film 19 are
sequentially formed on the gate insulating £film 7 and the tungsten
silicide thin film 19 and micro-crystalline silicon thin film 18
are sequentially and selectively etched, by commonly using the

25 resist mask layer 20 having a desired shape deposited on the
tungsten silicide thin film 19, to form the gate electrode 9 and
the hydrogen feeding layer 8 and, therefore, the process of
photolithography to form the hydrogen feeding layer 8 is not

needed. Moreover, in the first embodiment, a lower layer



i nvention, as shown in the processes in Figs. 3D to 3F, after

the gate

insulating film7 made up of the silicon dioxide filmhas been forned on

the island-structured polycrystalline silicon thin 20 film3 serving as the

active layer, the mcro-crystalline silicon thin film18 and the tungsten

silicide thin film19 are sequentiallyYX¥ormed on the gate in
7 and the tungsten silicide thin film19 and mcro-crystall

sulating film
ne silicon

thin film18 are sequentially and selectively etched, by conmonly using
the 25 repbdycraskalayee 201havnnghin deisim dd Isleage tdepBsVEIPEARCERE TO
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10

15

20

25

containing hydrogen plasma, diffusion of hydrogen into the
dangling bond can be carried out by using hydrogen not only fed
from the hydrogen feeding layer 8 but also provided in the
atmosphere containing hydrogen plasma and, therefore, an
efficiency of hydrogenation can be improved.

Thus, according to the TFT 10 of the first embodiment, the
hydrogen feeding layer 8 to diffuse hydrogen into an interface
between the polycrystalline silicon thin film 3 and the gate
insulating film 7 is formed in a position between the gate
insulating film 7 and the gate electrode 9, a diffusing distance
of hydrogen at a period of time during the hydrogenation can be
shortened. Also, as described above, after the gate insulating
film 7 made up of the silicon dioxide film has been formed on the
island-structured polycrystalline silicon thin film 3 serving as
the active layer, the micro-crystalline silicon thin film 18 and
the tungsten silicide thin film 19 are sequentially formed on the
gate insulating film 7 and the tungsten silicide thin film 19 and
micro-crystalline silicon thin film 18 are sequentially and
selectively etched, by commonly using the resist mask layer 20

having a desired shape deposited on the tungsten silicide thin



15 Thus, according to the TFT 10 of the first enbodi ment, the hydrogen
feeding layer 8 to diffuse hydrogen into an interface between the
polycrystalline silicon thin film3 and the gate insulating film7 is
formed in a position between the gate insulating film7 and the gate
el ectrode 9, a diffusing distance 20 ofZ6hydrogen at a period of tine during
t he hydrogenati on can be shortened. Al so, as described above, after the
gate insulating film7 nmade up of the silicon dioxide filmhas been forned
on the isiandis} rustised 1o yerhestedlddtmedsi 9 end thenhfiragenséeeidngJas
the active layer, the mcro-crystalline silicon thin film18 and 25 the
tungst en sayecifendi nhkidefors, athespieests 49 phosodddhoyEamdy §&t &orm
insulating film7 and the tungsten silicide thin fkgnl 9. and
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di stance o rogen to be shortened. Second Enbodinent 10 Figure 6 is a
process di agram showi ng a nmai n process being enployed in the nethod of
manuf acturing a TFT according to a second enbodi nent of the present
invention. The nethod for manuf getvndn@mbodiment
10
Figure 6 is a process diagram showing a main process being
employed in the method of manufacturing a TET according to a second
embodiment of the present invention. The method for manufacturing
the TFT of the second embodiment differs greatly from that in the
15 first embodiment in that hydrogenation is achieved only Dby
diffusion of hydrogen fed from a hydrogen feeding layer without
using hydrogen provided in an atmosphere containing hydrogen
plasma. Unlike the case of the first embodiment in which an N-type
source region 4 and an N-type drain region 5 have been formed on
20 apolycrystalline silicon thin f£ilm 3 in the process shown in Fig.
4H, and then the hydrogenation is carried out by performing heat
treatment on an insulating substrate 1 in the atmosphere
containing hydrogen plasma using the P-CVD method in the process
shown in Fig. 4I, in the method for manufacturing the TFT of the
25 second embodiment, the hydrogenation is carried out by performing
heat treatment on the insulating substrate 1 at about 400C by
using a heating system being ordinarily used as shown in Fig. 6.

By performing the heat treatment by the heating system to release

hydrogen from a hydrogen feeding layer 8 to have the hydrogen be



the TFT of the second enbodi nent differs greatly fromthat in the 15 first
enbodi nent in that hydrogenation is achieved only by diffusion of hydrogen
fed froma hydrogen feeding | ayer without using hydrogen provided in an

at nosphere contai ni ng hydrogen plasnma. Unlike the case of the first

enmbodi ment in which an N-type source région 4 and an N-type drain region 5
have been fornmed on 20 a polycrystalline silicon thin film3 in the process
shown in Fig. 4H and then the hydrogenation is carried out by performng
heat tredtfifénsedninhoi assdagl gy Subsd reaties tiricn athénad rbggRereé PeSNE&RNI ng

hydrogen plasma using the P-CVD nethod in the grocess shown in Fig“ 41, in
the nmet hoghtopohupuyacelting $helaET Brin félos3 ahdiderdddicrentioFhae

hyd ti i i ed t b f ) . ot t t .t he.
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unbonded state o he pol'ycrystalline silicon is connected to an 5 atom of

hydrogen ft(ireattﬂ{e%.tnfée%)%gfolrﬂleﬁrﬂeihfrpa%@ﬂ@&%tﬁlx@ tingé og 3@F°0 eenwyCaf

hydrogen, it is pre | e that the above heat treatnent is perforned
W thin a tamper atnr eaciangeocots80@611ewdAaC the Absmsesn efcHeprededsg a
follow ng the process of depositing a mcro-crystalline thin film18
servi ng asitde-fydrsagad ifreedinig £@1iay8rs8rvingias 3@ hvmnarsy feedrdent
hydrogen from being rel eased unnecessarily, it is preferable that the heat
treat hént liayer 8 in Fig. 3D, in order to prevent hydrogen frombeing released
unnecessarily, it is preferable that the heat treatment is
performed at a temperature being lower than about 400°C.
as described above, according to the method of
manufacturing the TFT of the second embodiment, since the
15 hydrogenation is achieved by diffusion of hydrogen fed only from
the hydrogen feeding layer 8 without using hydrogen to be provided
in an atmosphere containing hydrogen plasma, the hydrogenation
can be carried out only by using the heat system being ordinarily
used without using the P-CVD process, which enables the
20 hydrogenation to be achieved in a simply way. Moreover, after the
hydrogenation has been achieved, processes following the process
shown in Fig. 5J may be repeated in almost the same way as employed
in the first embodiment.
Thus, almost the same effect as obtained in the first
25  embodiment can be achieved by the configurations of the second
embodiment . Additionally, according to the second embodiment, the

use of the P-CVD equipment is not necessary, so that the

hydrogenation can be made simple.



performed at a tenperature being | ower than about 400C. As described above,

according to the nethod of manufacturing the TFT of the second enbodi nent,
since the 15 hydrogenation is achieved by diffusion of hydrogen fed only
fromthe hydrogen feeding |layer 8 without using hydrogen to be provided in
an at nosphere contai ni ng hydrogen pl as@, the hydrogenation can be carried
out only by using the heat systembeing ordinarily wused w thout using the
P- CVD process, which enables the 20 hydrogenation to be achieved in a

sinmply way. Moreover, after the Thhydt dydnatimemthas been achi eved, processes
follow ng the process shown in Fig. 51 may be repeated in al nost the sane
way as enployed in the first enbodi nent. Thus, alnost the sanme effect as
obtained in the first 25 enbodi nent_can be achi eved by. the configgrations

of the second BHBBEENEAS 2AREPEEDNALAPTTEBPELRY T SA e PEEESRE P19
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differs greatly fromthat o first enbodi mént in"that a process of
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process of hydrogenation are perforned at the sane tine. Unli ke the case
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drain region 5 have been forned on a polycrystalline silicon thin film
are performed at the same time. Unlike the case of the first

10 embodiment in which an N-type source region 4 and an N-type drain
region 5 have been formed on a polycrystalline silicon thin film

3 in the process shown in Fig. 4H, and then the hydrogenation is
carried out by performing heat treatment in the process shown in

Fig. 4I, in the method for manufacturing the TFT according to the

15 third embodiment, the formation of an interlayer dielectric 11
as used in the first embodiment shown in Fig. 4G and the
hydrogenation by performing heat treatment on an insulating
substrate 1 at about 400°C are achieved at the same time as shown

in Fig. 7. By performing the heat treatment to form the interlayer

20 dielectric 11 and, at the same time, to release hydrogen from a
hydrogen feeding layer 8 to have the hydrogen be diffused into

a dangling bond existing at an interface between the
polycrystalline silicon thin f£ilm 3 and the silicon dioxide film
serving as a gate insulating £ilm 7, an orbit being in an unbonded

25 state of the polycrystalline silicon is connected to an atom of

hydrogen for termination.
In order to enhance a diffusing efficiency of hydrogen, it

is preferable that the above heat treatment is performed within

a temperature range of 400°C to 300°C. Moreover, in each process



3 in the process shown in Fig. 4H and then the hydrogenation is carried
out by perform ng heat treatnent in the process shown in Fig. 41, in the
met hod for manufacturing the TFT according to the 15 third enbodi nent, the
formation of an interlayer dielectric 11 as used in the first enbodi nent
shown in Fig. 4G and the hydrogenatio@%y perform ng heat treatnent on an
insulating substrate 1 at about 400C are achieved at the sane tine as
shown in Fig. 7. By performng the heat treatnent to formthe interlayer
20 di el ectpitodingruhe ptotiss sdeepostting arei engechysitagbhné rtdhnatilm
hydrogen feeding |ayer 8 to have the hydrogen be diffused into, a dangling
bond exi si8ngeuvian antdrs dydriogenedncthag b@Y?ér@éﬁhﬁPﬂhe3§hlFeoﬂr@ﬁgn
film3 and the silicon dioxide film serving as a gate insulating.film?7,
an orbit bei RgevANEn hyABEAGEd Toms i@ e &R 556t ygfe%?%fr% % [tkoh®i s
connected to an atom of . _hydrogen for term nation. |n. aqrder a
di f f usi ngRBFEPEREHCIOF frﬂ/% trpatmen p%%f%‘?%%f%“?%ftt Bnste %gg%ﬁggt
treatnment is performed wthi at egature range of 400C. 30QC.
Nbreoﬁ%r,b?h“@a&ﬁ“ﬁ?ﬁc§§§n29£?%?Woaﬁﬁbcﬁhe‘%ﬁ%%@s Yof “%ep %%?iﬁggé the

m cro- ny;ﬁg{ég'?' grﬁakpgﬂ {4 pdBrashYd L Bic! HydrRoen: f aadi rgrhayebn8d in

Fig. 3D, preven ydrogen from being rel eased unnecessarily,

it is ne Sﬁﬂé at .the Deatcdyeat mentad snpenfal FRd Btrar teppaLature 5
bei ng Iomg? t a%ng%ou?&4ooc .E%Iso, by carrying out the hydrogenation to

be perfor %da@%tﬁn@%ﬁ?@:% &biBa h 1 By el rfogiemBbi 88ma pfart BEfi ot enbayef the
dielectric 11, as shown in the first enbodinent, 1in an atnosphere
cont ai ni ngyAydyegar iphasen, ban fettherenmprofretihe hydrogenati on can be

further inproved.

10 With the method of the third embodiment, since both the
hydrogenation and the formation of the interlayer dielectric 11
are achieved at the same time, an independent hydrogenation
process can be omitted, which can make the hydrogenation process
simpler. Moreover, after the process of the hydrogenation,

15 processes following the process employed in the first embodiment
shown in Fig. 4H may be repeated.

Thus, almost the same effect as obtained in the first
embodiment can be achieved by the configurations of the third
embodiment.

20

Fourth Embodiment

Figure 8 is a process diagram showing a main process being

employed in a method of manufacturing a TFT according to a fourth

25 embodiment of the present invention. The method for manufacturing
a TFT of the fourth embodiment differs greatly from that employed

in the first embodiment in that both a formation process of a
passivation film (second insulating film) and a hydrogenation

process are performed at the same time. In the method for



10 Wth the nethod of the third enbodi nent, since both the hydrogenation

and the formation of the interlayer dielectric 11 are achieved at the sane
time, an independent hydrogenation process can be onmtted, which can nake
t he hydrogenati on process sinpler. Mreover, after the process of the

hydr ogenati on, 15 processes followi ng B process enployed in the first
enbodi nent shown in Fig. 4H may be repeated. Thus, al nost the sane effect
as obtained in the first enbodiment can be achieved by the configurations
of the thiadufeabodimgnthe MTF@mordEm@ctdx meatf gy er®odd iengn oeesske

di agram showi ng a nai n process bei ng oyed in a nethod of manufacturing
a TFT accothdicmpse @fath@LﬁJtlrﬁtzsm@@ﬁé@ﬁﬁﬁn%n LiTheaprigseRe iSArerS 5RI1 Fhe

met hod for manufacturin a TFT of the fourth_ enbodi nent glffer eatly
from t hat 4t &y & type lhaelrf F?gﬂogrﬁo}aﬂv%ﬁm #PW% °Bagt R° Y%Vﬁﬁ??%ﬁ“e
process of a55|vat il m(second ins n n .o ation
process aF’é%bEBPo'fl?ﬂera ﬁe LU AHE PERESSPRS %‘@nﬁgihllg fq‘ﬁ ng%% agtﬁgl’l ng
the TET accqrdin othefou r st
enbodi rennIRORRT S8R %\Etypeél'é&ﬁ?@edéﬂ%%’f&ﬁhnﬁeheﬁgﬁt??%@“%F%ﬁﬁlertféé. on 5

have b I t vt
ave eengkggggg 9@%@%% stal, ;g@ £ShhL£08n tdH Rerfd A3 ik ibe Brosess

shown in e 5'hydrogenation is carried out by perform ng
heat trea&%ﬁ%fs I dd1ein pﬁ%eﬁrghommalﬁbgt 4hovinherf ori@t i 90 ehdt ke

passivation film 15 as used in the first enbodi nrent shown in Fig. 5L and

the hydr ggerabicantbynperf grdrimontieal Haenttesdtment heni bhel dnisngating

substrate 1 at about 400°C are achieved at the same time as shown

10 inFig. 8. Byperformingtheheattreatmenttxnfonnthepassivation

film 15 and, at the same time, to release hydrogen from the hydrogen

feeding layer 8 to have the hydrogen be diffused into a dangling

bond existing at an interface between the polycrystalline silicon

thin film 3 and the silicon dioxide film serving as the gate

15 insulating film 7, an orbit being in an unbonded state of the

polycrystalline silicon is connected to an atom of hydrogen for
termination.

In order to enhance a diffusing efficiency of hydrogen, it

is preferable that the above heat treatment is performed within

20 a temperature range of 400°C to 300°C. Moreover, in each process

following the process of depositing a micro-crystalline thin £ilm

18 serving as the hydrogen feeding layer 8 in Fig. 3D, in order

to prevent hydrogen from being released unnecessarily, it is

necessary that the heat treatment is performed at a temperature

25 being lower than about 400 C . Also, by carrying out the

hydrogenation to be performed at the same time with the formation

of the passivation f£ilm 15, as shown in the first embodiment, in

an atmosphere containing hydrogen plasma, an efficiency of the

hydrogenation can be further improved.



substrate 1 at about 400C are achieved at the sane tine as shown 10 in Fig.
8. By performng the heat treatnent to formthe passivation film 15 and,

at the same tine, to rel ease hydrogen fromthe hydrogen feeding layer 8 to
have the hydrogen be diffused into a dangling bond existing at an
interface between the polycrystalline sillicon thin film3 and the silicon
dioxide filmserving as the gate 15 insulating film7, an orbit being in an
unbonded state of the polycrystalline silicon is connected to an atom of
hydrogen for tBcaobnaingrio theareddrod of erffefourdhdtmibedimenief fSigicentse of
hydrogen, it is preferable that the above heat treatnent is, erfgrned
within 2bydreeepetapnrend aie HIrUHoon @BONE PRSSEFFELOY Aiddch pRbtess
followi ng the process of depositing a . mcro-c talline thin film 18
servi ng a8ChheVagdrbgeir £e8Gi hy™f aydt %?q%PQﬂ4§ﬁ%3%deﬁg8P8§}OntBI%F%%%nt
hydrogen from bei ng . rel eased unnecessari | Pf o1 heat
t r eat ment cFE%P@&%ﬁ@%'a@lh‘% gﬁgerp%?%%@ez y%%%)%%ﬁ(f‘%{v@?%ﬁg\gsastbg%p%ggc .

Al so, by carryi Qut _t hydr o i be.petkfar: it t sar i me
with Eﬁe fornat?gﬁs’oelﬂﬁgtpgggiva |on8?F g?l%? g%ﬂgjgﬁﬁiﬁﬂltﬁgef?ggﬁﬁ

embodi MenyybR ;@R ¢ALARSPECS En CON ALY Nt XAOGM Rl AT, on calbl Felienny of

the hydrogenation can be further 1 nproved. 31 According to the nethod of

the fourth gahedicaRnt agsiRe8nkhey, hydreganati es and tbertar embbdamehtt he
passivation film15 are achieved at the sane tinme, an independent

hydr ogenati@gepraeessdepandbet opidtess ahittte ¢anmelendatieorhyidr ogenaedon
process sinpler. 5 Thus, alnost the sanme effect as obtained in the first
enbodi mnentheahyde caehiaevded kbynt be madki gunatleeons of the fourth
10 It is apparent that the present invention is not limited
to the above embodiments but may be changed and modified without
departing from the scope and spirit of the invention. For example,
each of the underlying insulation film, polycrystalline silicon
thin film, gate insulating film, hydrogen feeding layer, gate
15 electrode, interlayer dielectric, source eiectrode, drain
electrode, various insulating films such as the passivation film,
film thickness of the conductive film, deposition method, or a
like described in the above embodiments is one example of
components or conditions that can be applied to the present
20 invention and, therefore, each of them may be changed depending
on a purpose, application, or a like. In the above embodiments,
the example is shown in which a silicon nitride film is used for
the interlayer dielec‘;ric or the passivation film, however,
instead of the silicon nitride film, a silicon dioxide film may
25 be used. Insulating films other than described in the above
embodiment such as a stacked film consisting of both a silicon
nitride filmand a silicon dioxide filmmay be employed. Moreover,

an example in which aluminum is used for the source electrode and

drain electrode is described in the above embodiment, however,



enbodi ment. Additionally, according to the fourth enbodi nent, since the

i ndependent process of the hydrogenation is omtted, the hydrogenation can

be made sinple. 10 It is apparent that the present invention is not limted

to the above enbodi nents but may be changed and nodified w thout departing

fromthe scope and spirit of the inventi%on. For exanple, each of the

underlying insulation film polycrystalline silicon thin film gate

insulating film hydrogen feeding | ayer, gate 15 electrode, interlayer

di el ectri ¢nsseadceofe| @ttmonen, dodher etwotuadere vasteusal s sty e f RRms

such as the passivation film filmthickness of the conductive film

deposi ti opludihod, abtod CON el HexE FlHEE Ui fRed dve CERBEEISTE Nt §°PBSone

exanpl e of conponents or conditions that can be.agglied to the %rﬁﬁggt 20
0

i nvent i on2afBPPEReR &Y COURN I (BRSTafSbd BALN Jedeepent iif

pur pose, appljcatio or |ike. In the, abave .e I , eis
shown in Wﬁscheae@?f?%%%' raﬁlﬁtilﬁ}?gnfcﬁem |% euggﬁdPgreggfeﬂg%%t%fr Itga}’%ergéﬁ%le
dielectric _or the passi i j howev. { nst eadof, iski,69R
nitride firm o8 S R oix’%‘%%b#?}c% o Shmed [RGB g’? "RG i ot her
than desciibeddnchiie ahovR,y BRDACH BRNY SHER B oo baeketsd dm Eorgpetl ng
of both a silTicon nitride filmand a Silicon dioxide filmnmy be enpl oyed.
Moreover, an exanple in which alumnumis used for the source el ectrode
and drain electrode is described in the above enbodi nent, however, 32

i nstead of alum num other conductive materials such as an al um num all oy
contai ning alum num as a nmai n conponent, copper, a copper alloy containing
copper as a nmin conponent, or a like wmy be enployed. Furthernore, the
conductive type of the source



5 region and drain region to be fornmed on the polycrystalline silicon thin
filmmy be not only of an N-type but also of a P-type. 33 CLAIMS: 1. A
thin filmtransistor conprising: a polycrystalline silicon thin filmin
which a source region and a drain region are forned; and a gate el ectrode
formed on said polycrystalline silicon33thin filmwth a gate insulating
filminterposed between said polycrystalline silicon thin filmand said
gate el ectrode; wherein a hydrogen feeding |ayer to feed hydrogen into an

i nterfacerhetiwsen said polycrystalline silicon thin filmand said gate
insulating filmis formed in a position between said gate insulating film
and said gate electrode. 2. The thin filmtransistor according to Caim1,
wherein configurations of said hydrogen feeding |ayer are approxi nmately
same as those d&f Wuind ffdte teleostisdde. cOMPHisinigi:n fil mtransi stor according
to daim1l or 2, wherein said gate insulating filmis nade up of a silicon
di oxide film £ PalLkErkdbatbingwidisonihiy falomwhicha paHSESteRIHviI ng

a source Qgﬂ&ggiand a drain region formed on a polycrystalline silicon

thin filft Tt PR G FFAREFi #%hi d  pol yerystal line silicon thin
T e R N T B Nt Ayl
i ng o goe rod nan & WS L e el Bl Sea BebReh AT I
polycrystalline silicon thin film and said gate electrode;
wherein a hydrogen feeding layer to feed hydrogen into an
interface between said polycrystalline silicon thin film and said

gate insulating film is formed in a position between said gate

insulating film and said gate electrode.

2. The thin film transistor according to Claim 1, wherein
configurations of said hydrogen feeding layer are approximately

same as those of said gate electrode.

3. The thin film transistor according to Claim 1 or 2, wherein

said gate imsulating film is made up of a silicon dioxide film.

4. A method for manufacturing a thin film transistor having
a source region and a drain region formed on a polycrystalline
silicon thin film and a gate electrode formed in said
polycrystalline silicon thin film with a gate insulating film
interposed between said polycrystalline silicon thin film and
sald gate electrode, said method comprising:

a process of forming an island-structured polycrystalline
silicon thin film having a desired shape on an insulating

substrate;



34 a process of formng, after having forned said gate insulating filmon
said polycrystalline silicon thin film a mcro-crystalline silicon thin
filmand a nmetal thin film sequentially on said gate insulating film a
process of etching, after having forned a corrosion- resistant mask | ayer
having a desired shape on said netal tBfn film said netal thin filmusing
said corrosion-resistant mask layer to formsaid gate el ectrode having a
desired shape; a process of etching said mcro-crystalline silicon thin

fil musing sai g corpossen-aiesiferantgpaskieay ehavonfiorimmzndt/dsegdn gdeedi ng
| ayer having approximately same shape as said gate electrode; a process of
form ng at®$ikatingufbimnenf priflonodreryetaslinaced lbsiong tdiposdm, a
containing, a surface of said gate electrode; a process of_ selective

i mpl ant i rfgl%lr%lé%?Y%Ha}r%ﬁﬁi fylofony Woiiuétife 3 he 2o 68I1§°cr§/%%lél line

silicon thin film formsaid source region and said drain region; and a
process o?e%%$?%+#§6 Proatat e%aﬁfer?tnséjtlaf}%ﬁ@t C to feed hydrogen from

id hyd f ' ' . ' f .het [ 1
R e S g e S g M
manuf act Uféé‘ﬂs@aﬂ@'rﬁhéc}& '1@3@@%@% a a@.g%gaﬂghgge%@ M4q MBeLei prike
process of feeding hydrogen is perforned in an atnosphere contal ning
hydrogen pi &8)safy mh@MeEhed £f of, ABAHGags Vg Egrﬁébbﬂ—ié%ﬂ?ﬁéﬁﬁ%ééﬁr

according to Caim4 or 5 further conprising a process o or m ng,
layer to form said gate electrode having a desired shape:;

a process of etching said micro-crystalline silicon thin
film using said corrosion-resistant mask layer to form a hydrogen
feeding layer having approximately same shape as sald gate
electrode;

a process of forming a first insulating film on entire
surfaces being exposed containing a surface of said gate
electrode;

a process of selectively implanting a desired impurity of
a conductive type on said polycrystalline silicon thin film to
form said source region and said drain region:; and

a process of performing heat treatment at 300°C to 400C
to feed hydrogen from said hydrogen feeding layer into an

interface between said polycrystalline silicon thin film and said

gate insulating film.

5. The method for manufacturing a thin £film transistor
according to Claim 4, wherein the process of feeding hydrogen is

performed in an atmosphere containing hydrogen plasma.

6. The method for manufacturing a thin film transistor according

to Claim 4 or 5, further comprising a process of forming,



35 after said process of feeding hydrogen, contact holes in said first
insulating filmand said gate insulating filmin a manner to expose said
source region and said drain region and form ng a source electrode to be
connected to said source region through one of said contact holes and a
drain electrode to be connected to saxl drain region through the other of
said contact holes and a process of formng a second insulating filmon
entire surfaces being exposed containing surfaces of said source el ectrode

and sai dfdeai Bagkeghbedas 4 f@%dﬁﬁ(ghﬁ%“r%r eﬁa”%?%%%i A28t BN by hm
transi stor according to any one of Clains 4,5 or 6, wherern processes

fol I ow nisaicdipsotessngf £inn iy ssdicd gaicer 9nSLYstahlyl PE1nSid iLARARLRIN film
are perforned at a tenperature being |lower than about 400C. 8. The net hod

for manutacedpprg aaidi solirten teqhoh simd sR0CQrH Y dedy iy oo fofkmChai s 4
to 7, wherein said gate insulating filmconprises a silicon dioxide film
9. A net AcHCRBFE rmfAtamds itegba ¢dnmedtiddntia anddss onrbavigy ora thevugh

region and a drain_region formed on a polycrystalline silicon thin film
and a gaPBCePEctd bl IMrartd Hodesaipard potiyaiyse k¢ tnedsito dun cobnectiedm wi t h
a gate iﬁgulatéggftiln1 Lntergosed bet ween said polycrystalline silicon
thin fil iahtt<HH YT Oretbredeh &he PRaned saipr cenhact fqdrascend of
form ng ' -structured polycrystalline silicon thin filmhaving a
desi red % %‘%‘i&‘%ﬁg é# iFSE L6 ﬁgﬁe% OS2 YN §ddBsoBie kR Sy facesr
having fgg kg éﬁbgsgétgontaining surfaces of said source electrode and

said drain electrode.

7. The method for manufacturing a thin film transistor
according to any one of claims 4, 5 or 6, wherein processes
following said process of forming said micro-crystalline
silicon thin film are performed at a temperature being lower

than about 400°C,

8. The method for manufacturing a thin film transistor
according to any one of Claims 4 to 7, wherein sald gate

insulating film comprises a silicon dioxide film.

9. A method for manufacturing a thin film transistor having
g source region and a drain region formed on a polycrystalline
silicon thin film and a gate electrode formed in said
polycrystalline silicon thin f£ilm with a gate insulating film
interposed between said polycrystalline silicon thin film and
said gate electrode, said method comprising:

a process of forming an island-structured polycrystalline
silicon thin film having a desired shape on an insulating

substrate;

a process of forming, after having formed said gate



36 insulating filmon said polycrystalline silicon thin film a
mcro-crystalline silicon thin filmand a netal thin film sequentially on
said gate insulating film a process of etching, after having forned a
corrosion- resistant mask |ayer having_ a desired shape on said netal thin
film said metal thin filmusing said é6rrosion-resistant mask |ayer to
formsaid gate el ectrode having a desired shape; a process of etching said
mcro--crystalline silicon thin filmusing said corrosion-resistant nmask
| ayer to AWhatinydrbigen of esall dgpphyeryhbel hinappidiicont shinsfidmshape as
said gate , el ectrode; a process of fornlng a first insulating filmaon

a

entire s‘:‘?}rcf‘%&é“sf%'ﬁiar%ghé?po%%llﬁ%t éFlhf#’hg hlyyragkeaomedadly fhie film

| ectrod f | .ect |y, t a desired i it f
conduct | Vi TYFE G S S%virg'g%t?eaﬁd Hhng aJtd“h film {“fé”;'fo¥m°sai d d
source region ragn sai Qcess 0 orm sa
first i nsgl ati ﬁagd%lscﬁd dSS?sC%E)e? rn%%’ a%\@g CHFXlﬂgo%r trgleideead %Wosdé% from
sai d hydr v h@%?ngnﬁg{iégif:g&esﬂgfi%%@ §£‘iéi‘trﬁé)éda/§rei§£r§" line

silicontlnflé{man sal gate insu rng frim he ne
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in an atnosphere containing hydrogen asma i s contalned I n sald process
of form ngwat d&difin ddisul e fddvrdde Redity i ege rdd . sHides jret hod for

manufacturing a thin filmtransistor according to Caim9 or 10, wherein

sai d gate insulatmgefsisl mfcenphifgssaid micro-crystalline silicon thin
film using said corrosion-resistant mask layer to form a hydrogen
feeding layer having approximately same shape as said gate
electrode;

a process of forming a first insulating film on entire
surfaces being exposed containing a surface of said gate
electrode;

a process of selectively implanting a desired impurity of
a conductive type on said polycrystalline silicon thin £ilm to
form said source regilon and said drain region,

wherein said process of forming said first insulating film
is performed at 300°C to 400°C to feed hydrogen from said hydrogen

feeding layer into an interface between said polycrystalline

silicon thin film and said gate insulating film.

10. The method for manufacturing a thin film transistor
according to Claim 9, wherein a step in an atmosphere containing
hydrogen plasma is contained in said process of forming said first

insulating film to feed hydrogen.

11. The method for manufacturing a thin film transistor according

to Claim 9 or 10, wherein said gate insulating film comprises



37 3 a silicon dioxide film 1 12. A nmethod for manufacturing a thin film
transistor having 2 a source region and a drain region forned on a
polycrystalline 3 silicon thin filmand a gate electrode fornmed in said 4
polycrystalline silicon thin filmwith a gate insulating film 5 interposed
bet ween sai d polycrystalline silicon thRi/n filmand 6 said gate el ectrode,
said nethod conprising: 7 a process of form ng an island-structured
polycrystalline 8 silicon thin film having a desired shape on an
insul &ing s91substdabeidd0talmprocess of forming, after having forned said
gate 11 insulating filmon said polycrystalline silicon thin film a 12
mcro-crystalline silicon thin filmand a netal thin film 13 sequentially
on said gate insulating film 14 a process of .etching, after E%vggg f or med
S

a cor rlosi dA- 15ArBeTReAnko iR Y RFHUHAR Ry thidedi LB tERIPESE Ihgt al

| ayer 3o RoPAIESS: YRre dhbbt S ARG o8 J84rPa o ar B BFbHEne o *7
cor t 0of onSt4retanEETRekET Her b For et thy G Sgst OB FO2ReRs' 2y 8 hdvi ng
Form b appiystIeRatrTne STHEPH A, FeinCygEl A ce2 RoRIaEeRE o0t

cont aifin n%e%%FEQEEDQEwééhd59§Bep02§c§ geLnodae 251acphoeass @hilm and

selectively i anting a desired inmpurity of 26 a conductive type on said
pol ycryst alliigngagk! k3aBti-Bug, f khAWt Rethod comprising:
7 a process of forming an island-structured polycrystalline
8 silicon thin film having a desired shape on an insulating
9 substrate;
10 a process of forming, after having formed said gate
11 insulating film on said polycrystalline silicon thin film, a
12 micro-crystalline silicon thin film and a metal thin film
13 sequentially on said gate insulating film;
14 a process of etching, after having formed a corrosion-
15 resistant mask layer having a desired shape on said metal thin
16 film, said metal thin film using said corrosion-resistant mask
17 layer to form said gate electrode having a desired shape;
18 a process of etching said micro-crystalline silicon thin
19 filmusing said corrosion-resistant mask layer to form a hydrogen
20 feeding layer having approximately same shape as said gate
21 electrode;
22 a process of forming a first insulating film on entire
23 surfaces being exposed containing a surface of said gate
24 electrode;
25 a process of selectively implanting a desired impurity of
26 a conductive type on said polycrystalline silicon thin film to

27 form said source region and said drain region,



27 formsaid source region and said drain region, 38 wherein said process
of form ng said second insulating film is performed at 300C to 400C to
feed hydrogen from said hydrogen feeding layer into an interface between
said polycrystalline silicon thin filmand said gate insulating film 13.
The method for manufacturing a thin fiBftransistor according to daim12,
wherein a step in an atnosphere containing hydrogen plasma is contained in
said process of formng said first insulating filmto feed hydrogen or in
sai d process ofwHeraimgaidagxbsecond forawirst saddfsdaonddnsthe timtyhiidioh or
manufacturing a thin filmtransistor according to Caim12 or 13, wherein
sai d gat els ipesflcamiedga t 300 coomGitsEst a fsidd hydrdiexi fie shind Hdr dyeret hod
for manufacturing a thin filmtransistor having a source region and a

drai n regh®?P+o9 nbdYSh 4Np6I pBr jatsrtese bewegsn it polyrarstal ae

el ectrode ffrrred i.n, saj polycrystalline silicon thin filmwith a gate

i nsul ati ng~ 15 Fiter d“Hit Y WY st Al F+He silicon thin film
and. said gate electrode, said nethod conprising: a process of form ng an
i sl and-structured polycrystalline silicon thin filmhaving a desired shape

0n 3N sy at i e SHBLEA! oo HASSSSOTLAY Thng, At oL, el pgL Loty sal d

gate insulating m on sal sta e Silicon in f
m Cro-Ccrys¢dbtd $o &€t Ny kLAY an I [ ' S i y on
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COrrosi Omydrogen plasma is contained in said process of forming said first
insulating film to feed hydrogen or in said process of forming

said second insulating film.

14. The method for manufacturing a thin film transistor
according to Claim 12 or 13, wherein said gate insulating

film comprises a silicon dioxide film.

15. A method for manufacturing a thin film transistor having
a source region and a drain region formed on a polycrystalline
silicon thin film and a gate electrode formed in said
polycrystalline silicon thin film with a gate insulating film
interposed between said polycrystalline silicon thin film and.
said gate electrode, said method comprising:

a process of forming an island-structured polycrystalline
silicon thin film having a desired shape on an insulating
substrate; |

a process of forming, after having formed said gate
insulating film on said polycrystalline silicon thin film, a
micro-crystalline silicon thin film and a metal thin film
sequentially on said gate insulating film;

a process of etching, after having formed a corrosion-.



39 15 resistant mask | ayer having a desired shape on said netal thin 16
film said netal thin filmusing said corrosion-resistant mask 17 layer to
formsaid gate el ectrode having a desired shape; 18 a process of etching
said mcro-crystalline silicon thin 19 filmusing said corrosion-resistant
mask | ayer to forma hydrogen 20 feedi3% |ayer having approxi mately same
shape as said gate 21 electrode; 22 a process of formng a first
insulating filmon entire 23 surfaces being exposed containing a surface
of saizd gateisPdnelessk ddeye 2 iprg cesie sdfresklsdeipiev ey spigl Batahgtlain
desired inpurity of 26 a conductive type on said polycrystalline siljcon

t hi n 6 | nfidm, 27afdrme sl dhsiourfddr ogilog anddsEPdrapaPR-Fe§idR2NDEMRES ei n
any one of processes follow ng processes of formn 29 sai.d .

m crd-or y$8EEKi he SPITMcdALEhIATE| F%@FErB@?fBﬁ%agag 488Er€30523PA00C to

bot wdh Sad pof yRTYSTaT e TR A R oad 1235 63 A GAEE", REiPat ng
g e AT R0 RPN A LA, (A b Bkt ok afossr,
Silicﬂp dkgéhgﬁgf il'a'{)er having approximately same shape as said gate
21 electrode;
22 a process of forming a first insulating film on entire
23 surfaces being exposed containing a surface of said gate
24 electrode;
25 a process of selectively implanting a desired impurity of
26 a conductive type on said polycrystalline silicon thin film to
27 form said source region and said drain region,
28 wherein any one of processes following processes of forming
29 said micro-crystalline silicon thin film is performed at 300°C
30 to 400°C to feed hydrogen from said hydrogen feeding layer into

31 an interface between said polycrystalline silicon thin film and

32 said gate insulating film.

1 1le. The method for manufacturing a thin film transistor
2 according toClaim 15, wherein said gate insulating film comprises

3 a silicon dioxide film.



