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25 relation: [err] = bV where b = 1.9 x [err] exp (-0.33 eV/kT) Here, T
-1s tenperature and k is Boltznann s'constant. ,This characteristic cannot be

explained-by the N material %P has a factor of 100 hi gher conductivity,
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r espect i%(/®p g; ‘aﬂﬂ@ the AT, dssin ggturggion.[tiae, q*qanrermwr{aré tier qbtained from eqwations2 o theadutrent atc m
- .and [er ']°qd °f\?’°sP“W"?@F§Q'VGF§¥B‘Q&"P‘%Gy In the above, T is the - -
1t enper a asu d |n degrees Kelvin and k is Boltzmann's constant. The
' .form38ft' &gg?‘?i‘ifui(

VT ek unh the scaling | aw for space-charge- 1imted
~cyrrent Jenr dsl o Galy be 3 dtoo hrcknesses of |ntr|nsrc
si\ LPCOI’I:Er :[:tss]mu:?a?o eh&nai}’ ?0 Qg) ereo gﬂ%g Ia‘gg VT agngs ‘t ?ﬂyal
current -voI tage char acterr 3t |cs t"’ﬁ§°“&?é't%‘?‘?ﬁ°ﬁed
: _from,geparately neasured characteris- tics of l\/b/N and [err] structures..
- The [ergl, = guvyes -8 svdef er@g ned from [err] as above, and are due 5 EP

0210 626 Bl only to drops fromthe Mo/N interface (that is with zero

- thi cknesfier®h id thé pdwdbla® sBpé 6fAR contalSticligent Bshsifit ARVAANE ﬁrtﬁg%&d%ép ﬁ%]{(
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i n sat uthas it &2 miclometehbave ditle eftect arthe cantagh voltage levtp dr Eerdrainbu@em. ‘fhercbn]clds@n ishe
~vol t age velifigshbytreara\exast modeling hrasantet below.t he edge of the source contact and the
- nmetal of tAyeoregxacicestindris teccalcualatel thy Turrent distdbulitn esibrahalcontattt fardfiaite dontactetediap.al s
 enpl 69 edhd ghannplcupng bésgiveh iy Bwtstandard gagatiohs: t he 10 el ectron nobility is
- typically between about 0.5 and 0.8 [err]/volt In saturation, contact .
voltage drop |s inportant only at the |owest voltage contact (source) '
- because of the very high electric fields near the drain el ectrode. The .
-~ contact voltage drop at the source contact [err] is determ ned by: [err] 15+
_ v'\/n'er(?s[err] is an effective contact overlap distance and [err] is the

chanme| miceonebtee.t Bhivc estiingte [16 G edabdnabid lagrbémdnb ith Gizale

- current density at the edge of the contact nearest the channel. For very
- smal | contact overlap .distances, [err] =d. For larger contact overlap, the

~current distribution under the cantact nust be cal cul ated and an effective
. [err] determned fromthe contact current distribution. [err] is in general
‘not constant for a given FET structurfe, but depends upon gate and drain



20 bias. However, it is approximtely constant and is a useful  quanti fy_
‘because it provides physical «insight. Three .nmethods of determning [err]

and the dependence of drain curreruépg%@?égfjgl,;overl ap d, are considered. -
a

First the distance scale of the current I -of f "under the contact can be
estimated fromthe following: [err] where x is the distance along the
channel and under the cont %c nd all quantities ailg eval uated at the edge
.of the contact neageglpyt ke=gRammai (\gee~ NMgur V681 i s the voltage along:
the channel both unfer the ntact  and in the FET channel. J is the current
density across the contact. The fornulation. s an approxi mat.i %ﬁo
agsyni ng that the thickness oforhe ‘éé_l_fi'c%ﬁgnt'hi n conpared t he | ateral _
-dist ance scale. The factor of 2 defines [err] so that the total contact -
current i s approxi ly _[®rr re IS 4 hey T epnt ity at the edge
of the contact. Iffgteﬁog FETTI §]"Le\rl¥%e§at uﬁ‘gﬂi ond,; g%ﬁanngﬁgzzrrent is :
~obt ai ne%l fromequation 2 and the current at the edge of the source contact
i's givefl by the follow ng: [err] Jgor | Si aons, c = 3.8¢xplerr]
farads/[err] [err] = 0.28 [err] anlag's[@ﬂ-] :‘ﬂsﬂ’\f‘f Equat i ng thes(e t\i/vo equal
currents yields the derivative of V and therefore the estimate:for the
maxi mum ef fecti ve contact di st apge, yanely: 51@ [err] whete n is the power
| aw slo,ge of the contact current den§ty & 7V R [err] In this regard,  see
Figure 9. The second termis of the order unity and for typical - val ues of
the ot her \p@g aFpritaion thét el sitlesh AR Mkl BRb&LY todnéHRterallimbATRE, Ate-olibling equation
.estimate ipggd:N reasonabl e agreement with Figure 6 when maxi numdrarn
"'gyrrent is reached for an overlap di stance of approximately 1 mcroneter. _
Hence, HoRy acwiprdy,| ageydi st ances greater than 1 to 2 mcroneter have little
.effect on the contact voltage drop or the drain current. The conclusion is
verified doyeradisctalen &aoh Fiyoddl Thedatalessent b fibehgiv.the’chamwibunderdigt contedt isadlated tot 0
cal cul at e trslveltage Vixamtier diesontadd biy the followiaker t he contact for finite contact _
overl ap. so The channel current [err] is given by the standard equations:
- 55 BP x210WBEHVEIVPRrr19 1 n the approximation that the silicon filmis
~thin conpared to the |ateral dinensions, the follow ng equation hol ds: '
[err] wheieers G09 T M THis 9 for Hhe phosteondyctange @ of the FETicheann isf(‘]ﬁ%mﬂ"@ﬁ?m ighn
“the channds salisferlary inngiropg Aecymplatior, byt mayapet tbg qdﬂ‘_é}'aﬁ?o?e@b%s‘?fg%t ribfeform o the .
cont act bgm‘l"l‘g%"“l“%F‘F’qu’ig‘? oprafion 7-epe thrag sgyations cary bq complyined (i @ ey of firgpand . -
‘sheet BnatRRIEHIL Bt he FET channel i's an approxi mation which is L
satisfactory in strong accunul ati on, but may not "he adequate near
~...threshold. It is the formof the conductrance.t-
_These three equatdiihs, c joned, i mt @)
"order eguations: 9% r] %g?gxflgigbe?Tﬁe Weoal '
J(x) using forward iteration and a secohd orde

y of first and so second

Tayl or series¢hggyV(x). The,

at, leads to equation 7. .. ........

/%3 ved for V(x), I(x), and

istarting boundary condition, V(x) = Vs Is the contact voltage drop. This is ™

‘¥aried to achieve I(d) = 0, where d is the contact overlap distance. This
appr oxi mawhe¢é assunmes the contact current abruptly term nates at the edge

of theasgate boundary. This approximation is in the. sane spirit as the _
separ ati of" sftva-& -¥epti ¢@b), J, and lateral, |, currents, (see Figure 5) and
is validif the silicon thickness is small -conpared to 55 the contact _
overl ap. Mdgure 10 shows the contact current density, J (dashed curves) and
| ateral current, | (solid curves) for contact: overlap distances of 0.5, 1,
2, 3.8%8, and 20 nmicrons. The vertical scale applies only to the lateral
current 1. The st¥le $+0Kx) hg,c%’rent densi-t(y_ JIs inarbitrary units. The
silicon thicknesXls W HelVg = Vo = Vix)). . {(10¢)

50 These can be solved for V(x), i{x), and J(x) using forward iteration and a second order Taylor series for V(x). -
The starting boundary condition, V(x) = V, is the contact voltage drop. This is varied to achieve I(d) = 0,
where d is the contact overlap distance. This- approximation assumes the contact current abruptly
terminates at the edge of the gate boundary. This appfp:dmaﬁoﬁ .is in the same spirit as the separation of
the vertical, J, and lateral, I, currents, (see Figure 5) and is valid if the silicon thickness is small compared to

55 the contact overlap. Figure 10 shows the contact current density, J (dashed curves) and lateral current, |
(solid curves) for contact overlap distances of 0.5, 1, 2, 3.8, 8, and 20 microns. The vertical scale applies
only to the lateral current I. The scale for the current density J is in arbitrary units. The sflicon thickness is
300 nanometers and the temperature is 20°C. In the presen_t'.invention the amorphous silicon layer is

7



300 nanoneters and the terrperature is 20 C. In the present invention the.
-'am)rphous silicon layer Is 7 . EP 0 210. 625 Bl preferably | ess than 300 nm-
in thickness and even nore preferably about 150-nmthick. Qher paranmeters =
are indicated in Figure 10. TheE BP@%%%Went ‘wi thout any contact drop is
"-2.5 micro-anperes. For overlap less than 1 microneter, the contact current
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Si | |6 0RoditRbdnbit dntvbige.densi ty) but t he effect ‘of contact vo tage drop |s
al ways NOHaRedS@Vifs BbsoREtioR R foPsmal AINAE the lcarat Blfrent ABnsiHER inbM) @R BAWEMS! Y i N
regard = 0 afd g4 € dddetiiin blrestititlol thé ERBhdl ¥urRhit a4t BRaltiéiap caillbd BRined.Of thisoNnt act
over | apppredireitie s + IuO)lantrilC = QRV(EWRS TGS wiRgatibisaine equation 2%gstivbd RaMp) sont act
cur r entVsd dand\y feut cottais tigpnedsations dmd. &1 + ReMwhsrerh e Dore{ ten f or | arger contact
oversaps. This paradoxical result is due to the strong dependence of 25 .
cont acte Tdrcrdyd- \on WP t agj®). Based on t he observati on that for small overlap
‘the contact current density is nearly unrformbetweenx 0 and x = d, a
- ¢l osed "hem expr essi on for the channel current at :small overI ap can be |
‘obtained. In this ap Qroxr mat i on, = J(V(0)) and 1D = J(V(0))Wl. These two
equafi YR a(ﬁb""é‘(‘{na\’ff)bﬂ)’zf"aré‘ deed for V(0) = [err] and I'D for certain
approxr rratrons to J. If J [err] where n = 2 or 4, then 30 [err] where:

[ers] oOr 40 [err] and [err] 45 |n equation 14, a-can be estimated from o

Fi gure,, %de en?,? g]ont act current densrty The dotted curves in -
Frgue ) b aproxr on with n =2 and. [err] = 0.2 Aferr] This
approxrlr;gatron i s good enough to be useful. It fails for small overlap
because J is better fit by n =3 in this region. This approximation can be
used t gz esﬁ_&%g they ?I ope of I D versus .overlap, d. Using this sl ope from
equations 11 an 2, acritical contact overlap [err] [err] is
def ineth eqoliRh a4, [cBéa'n] bel e%t.rhm #HFiGurs B idbenbing Gon ¥R coftld: BureRt HeRGY. mldb@eee
drop. AuredsOnFiglie aRtare MR CApproXiMatioh with Rhe= Rand o«t ok A @i lvolt-8 Thelaphreehiten RET
geonet gyodsnoiidnaro foel useri 18 Gaild fop sl dVeilldp Wacatle U lid bdtter fit @Y @I + aDin diis tegidh.EhisnuUC h
| ar ger apnadmdtiar cah telusedcth astimete thasiape ot I iverssaiveriap,td Usingttisie somsfroimadeqiensdiant  of
8 and 3 with n = 2, a critical contact overlap de. = Ipo/(dlp/dd) is defined, where lpg is the drain current for

50 zero contact voltage drop. A significant conclusion is the fact that d.,c is related to FET geometry by the

foliowing approxrmatron _
e : . - _
% dec = € 2La i o (_15')-_

For overlap distances much larger than d, the channel.eurrent. in saturation becomes indebe_ndent' of

8



EP 0 210 625 Bl contact overlap. This approxi mati on shows the significant
dependenci es of the m ninum contact -overl ap d| Stance on the device and
material paraneters. ‘Wen applying t@ﬁt% ', it should be verified that
the region of operation remains wthi e regl on where J can be’

approxi mated as a quadratic function. Wile the discussion above indicates

a met hod f oreoptgdt@ivenapl Tigs BopfoxidfitidnBRGWsAné YignifidantCdbPerabricds BEthS M@ cortdtf bvedap

“is related tdustdnbe ok the eN@SEd amdbribiipalametedSWhah @blyind) tisuartRgtishotld lob gérifiby/that the

- doped si | i casgibrogt@perktion téneink @itions regionvalere § ekl apprairtatdd. asiaguddnaic egetiowal ent
density of conutid ihedistussioh stioed ledicates d radirad]fori detetriieinge pbrinyentafly, iticeh gisopbe shown
st atkez " bS thdtex isablalbd e thei thiblmessrand traw Mertstiy bf thiaiuodopécoer lightlyi dnped siicon layer In the
apprexi mat elfgliodpg ay:[err] is the dielectric.constant of free 15 space. The
difference [err] is the distance of quasi-Ferm levels fromthe conduction
band edge. To a good app@i mation, [err] where [er'r] Is the Ferm |[evel.

- As above, [err] is tgee r |t I'n s Sificon.

anor phous®si | i con and nmo¥t E@%%@On%l#(,[t o)rés:, Nim) ‘gﬁ&xwmtel y [‘g?'r)] For
good anor phous sili con Nt is typically bet vveen appr OXI mat el y [err] and

1017 [err] , t] 3 ‘E&gat a al obg end nt ert)gs
fuiyplent, dg 'ﬁ et <
g(r)mlrlphoszs)tgl% E?@%?e a‘f°" 'ltﬁ'?e‘:? b3 oése i ssﬂ:ﬁ)f{:.ﬁ;% %ﬁmﬁ g‘f
smal ler [&rr
}seg. gwmoéh éfé “;% @j’i glshi @jﬁ or

I's doped wit g wpw
: reduced For, o@d uQQﬁuéoQ”N. 9 n)pn Q %Qﬂ@en' ébpr 1o1a ah@% 1 bétes, Al
roQm t enper tﬁat 08 maAd Yeopeh 1 répdfy/ €S 1N B gures 7 and

sinul atiops of nég %odgmma 08 kst M@pbﬁ.b\%: BB thsOdoktét Bfhotphdud int&oh‘?na%ﬁa%ﬂx AR
(equati on 1Qinsitros Sibtbé @ thy/ gabbhas @UHalER e tHeRFdd & SmALEdQ M ndRAnrdd Yhe as material is
cal cul at i ng dope WAthaphOsphibro 2ot otheE NP dOPLaT, h{iftefnttIE { & iscns@cbd. Fadeb.1 alect®n Qolt
bi as (for €)chigb th ESEE, &ingidases 42)imand rdoyh tdmpergurb.ihe heavy selidtcuives ialFpose 7 and 14
effective owes siaplatione bf fhe itainCdurrbrit iversushizaig polag usingtte émdednodéle(qqmimdn)s Esseoatiably
7). | n Fi guregquivalenbteeulis lae dbialpad by calrnlatingftecdréin cdrretifversusiverap sisiog $e lexacionodetat ene
t hi ckness orbiasifier exampinises Eigure 18) aptby bRingds tlensit to chopsecen effectiye dyettepy/d.owhichtfits toay
drai n vol t agepoximate nodeldequetionsi atkbl)i bFigniet Tinele the rsignificant dtfaediof thejintiingig ilicon layer
t hi ckness adtieness opteymaxywm/QN cusget and egp theieontagt voltage fitop hetador af law @rainvokagesT fee
~ideal cont adteotival deviceswitieaszerroinipia sligen ticlesuessemes lyrthayoitage ?@Heé% tp MoAY
14 al so sHortrisae T8 '| ??éﬁ?fér‘”ﬂa’isam?%'ﬂ" yoitage dipn #f tof $°FBF‘%H‘F9”r°ﬁt ?“ﬁéi"@'“ show

si'licon thi (?R'ﬁ%g’ﬁ’eﬁ EETS "P dEfé’\?i“d’ﬁ"é“sﬁéW@“Eh'd‘“er 'ﬁ 'Htg 322%
. t n hick i ns

ot 565, o AN B0 ,% a';d : %@“’ bl ;’;‘*3 sF» - a'°;:1 oo ?Sl"_
Iphosphorogs-cgg)é r urve lCl’O %r!s %J % %v |fve

. The contag tﬁee S it

except for Ghf c‘?o %o%vz wﬁ a é“fcozl Gfovice

sthuet ure aSynfehfig! fimt ﬁb@ é&( rgeRimited &n&ﬂcﬁ&ncﬁ’ﬁi?tzﬁ{ be g r@tood' '
the small i %ﬁ%ﬁedrf‘oéﬂa&%&ﬁ@lﬁm @Eur?eh'tb%s H@fth Alchdribe i thetato@RRES th RarpBdbiddions
overlap. Aheineew @8 i dogma thd §Pabd-dhale-HARBCouRGH: i SHEUISbd PRPBMiIcnA VIS lexplFEE-EFKKICDS
behaves | i keodse]@éiligit dopihg 6t theSchbringf téridsl tdihcrédae the @IFF burreif Honeer, il t3Gkall amount
space- char gef Intretutetidopentdiithb iabsve epatiert,a0FFORiImeHilg VG =0 Bivolts ofTeds hitan t10e/® biyiparés
~ space- char gaevei bebh aldaiiadr r ent s as due to a change in the ratio of free to _
trapped el ect rtweshedfy angidaén Figuré W éndicates thatraagnsiderable mmaﬂpacdewmqmadlqsmttuaj‘or
current sholritihsibeilipamopyers thigkea thab §0F ranerheté®k. Figurer Hesumiriatizeb thigheonelesisinnig shofvs exeet
~ channel t endwdelsaicyations besed laguatiiiFi Ocand hergontactiyoliage drop dafatshownhie Figuel 9. obithe @rain
~of i ntroducedrasbpia¥e =i &Y amd/oat 39\ vassus slficorethicinessHer twe soueetagto verfaps: Nplpdbe isther
.l ess than [ Mgl g b &nigien, eersye SrnigpR ayarars Beippe! misesy fe dpin qverd degregspyyiapidly7
i ndi cat es t Hagsedesy ?El%?e nJbsapeity (midraapiAp dansiigepd, ‘??'HH&‘@' ?fé'&ﬁ"@”\"@fe' !!?She
Intrinsi & sicpanpginigd i‘al? | gf‘Répr Lait dggﬂasﬁ%\WBﬁg’faétr “aQF ﬁiﬂ ﬁi |
this concl u§f if '"tT"fs Y e ﬁ‘bﬁ‘@f‘ "?:°*T g ["3? | Y- e@F‘%h’ °§ "'?9!
the cont act FY ﬂg% q?’ cﬁ‘% °°§‘°’Ps ﬁrr BY PaRip epsen
- 8V anpcf" S ally O urrentr rem

[err]

LM‘; Bs%'éée Rl 180 QU525 i
overl aps. . Ngt giCh Eeaa ic'h&rn& mﬁé S oy & u@lﬁ o Vel
Bel ow 1 M CLilouahbf all @l chicabl Bl b %r b ks &SR & Y ontacts.
dependent orp,o;, 6.—&%:;2

Wﬁrﬂm&ﬁa 4 &t httl nﬂ%ﬁ‘ %aﬁﬁlﬁmsm&ﬁ\fﬁékn&% ahd Yinimum
silicon | aY%{}erlh@d&Qﬁ'ce prRNRBIR the JBSHRBEY N Ble LibVioe 3 ddtﬂ:@ﬂﬂstﬁ'&ibnﬁ@ R& bdckptable value.
decreases the contact voltage drop. Changes.in the Ferm |evel of the

intrinsic silicon |layer have ‘an even nore _dramatic effect. Hence, the _

“critical thickness for device perfornancegdegradation depends upon vari ous
treatment processes. Wether |ight N-type doping i's useful depends

critically on the OFF current requirenents for the particular application.
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55 d, and a. In particular, it is seen that efforts at decreasing the
-source, gate overlap to decrease the parasiti¢c capacitance [err] Is
critically limted by the fact that doing_so introdtices a voltage drop at
the contacts. However, in accor dSn@&1982HBY he practice of the present

i nvention, maxi mum si | con thickness and m ni mum overl ap di stances are

~ provi deg; ik Rish Ao B Bhdcko o taarlff U4 eecénhu LS QA0
~accept agfl oo it ndesir(;é%e iﬁtﬁgﬁe ﬁ%ﬁ.af:ftféd i gen Tl e o Ildt i dﬁ’fth
ST 1T con s et Sndosiatis ot 2 ualy Che contact voltage arop.

. However, this has undesirabl e ef ects on the proce55|ng of the devices and °

on .t hg tdmgghol d voltage control. Hence, a silicon thickness as |arge as
pos\s-l/bl e is usually desirable. Cainms 1. An anorphous silicon thin film -
field ef1f eRd arhdnpdss SN thin WA ReidCaked trhnsisoR ariarty Yo LéeClhliiglidCdrystl @ibplaidewbeay
devi ces, ssdidiield effbd trafsfstecéomiprismysi St or conpri'sing: an insul ating substrate
(20), 10- . an insulatingjsitbetratdl @@ r ode (22) di sposed on said insulating
substwat e; ar galsistiade (83) disppeed of 2ad inslilatiggabstratayer sai d gate el ectrode; an
anpr phous si lan @eulatip@ Byeri(24y disposiidsper seid gde electiode;d | nsul ating | ayer, said
~anor phous si ah ewarphouy silicop 253 éayeyi disgosad tover skid ésalating layerl sa&id amérBi@)s ellicen tayerde
- di sposed opesseskien ailisknebrdus silicon |ayer so as to partially overlie said-
~gate is & deain BR)Riectrarle slisprsed oreraiskamanhous( HisIn ldies so st rariallyaivellieaspisrgateous
silic®n Ia§'%‘?"°%°o as to define a channel region of length L in said .
~ anor phous 5| |al E!TFP?' gje 8 glswsE%a'hf'?&a"F"éﬁ P‘é?r?"\ﬁﬁ"t'é&‘ﬂﬂlsﬁ foriefing; acchafimeliTpgichu s
silicon | aé":?fp °“§cﬂ5' e'a‘@ % ’é i ﬁﬁ'dé\"@ﬂ’f‘?‘ﬁcf@““sal d
“squrce el e ogfg:eé' ara;enz ? '%8'?9"8 gy s°é"°8 (CIeERR vagying said gate

charagteri? bgﬁ i ven rox tey by
: aid dis is wen a rox1m t re

[ Fr r] wher g & gloSebdi e %ﬁ 'in tﬂbgé 1 ous néo?t erﬁn q::f; be; FP&Ct lve
el ectron. r@gﬁkl Fi tﬂe']:l ion fSHY 9{5 let?tl’od {he eglon o r ov ap

- between cuglyg e,g@ggya,;éd {oqh rom _ 196 0 t he
source el ectro e in The region o? the|r overlap and the gate voItage ralsed

to the powme to%nsns?o'iof@alm]-hﬁmﬁdhm§bpﬁo§?|ﬁ\a@fy o RbdPed-2n which a is
~approximately 0.2 A[err] 3 The transistor of-claim1 in which said

t hi ckness Theitfndishs of AN iMRHIh QX BitoRbsy't i3W8s A approfifiely’@0 st or of cl ai m 1
in which said thickness t is |ess than .approxi mately 150 nm. 30 5. The

~transi sHor Treftransistdr o1 clairh 1 inwtiich3aifl ehickiess Eis bes WeredpprAmaRyi 188h@ly 0.5 [err] and: -

0.8 [serr]/volt. 6. The transistor of claim1 in which c is apprOX| mately 4
x [ err] 8f afhededistr of clairB % in vhichTla & bstwaersapplogimaiolly o«slmzmiﬂanumamzm said -
overlap distance d is | ess than approximtely 1 micrometer. Revendi catlons
1. Un t BanHledepsistey okdidira 'M@'%memx'mwwswﬁﬁ fardsice®h si |i ¢l um anor phe,

spdC|aIenent prevu pour. 40 | "utilisation dans des dispositifs- de
- visudfi gat Tfl?ﬁ’at‘s'séq" Pisqlaifyk in whigh isaid geriencdistangend fsdess thap epreximatele 1 giesometer.
“conprengn F’ﬁ?substrat Isolant (20); une el ectrode de grill e (22) pl ac6e
'sﬁL;'I_a "Ssol ant; une couche I sol ant e (24) pI ac~ e sur |'Mectrode de

grl e, 45Un nsistor a &ga‘f]f) %; l | CI utﬁt’l@% { aceﬁ n%lf)lt" vI ra;? lfl:rOUChe

 isolanté& C E Ejﬁ E"ﬁg S
el ec?jr;lode ! %n q% %} aceei it a couc Iguides) ca aedg ¥Bgon a

-recouvrir paﬁtg@, 118 ectrode de grille; une el ectrode de source (35)

- plac~e sur | gnedpéchi ad%mrel(éz) s AP EBbAY isslghe| agon ‘d d6finir une so
regl on de capa coféhel |sgﬁﬁb|@|4fp|£ee’d§}_@$é| cﬁod’é%% o; de silicium anorphe, cette
regi gn de canm cducbl @Nsifiin Sfdtshe @6)CsHies Burl ‘lidnb Géolbior BFHe PGS We dficium
| ' | ect r odeansbephs aytintihe @paidseuth:ect rode de drain; et cetta el ectrode de source
‘recouvrant | uheeélbstodke déleiraly {3b) plactdrsut taecddbretwsiﬁcum afMoipAs W6 Irigdh 2CRchPirqua
| a di st anqertilileamtt 'dieciodedecgie;0xi mat i vement par calJ(2La), en d6signant par c
la capacit6 dm gedrbdecde source (35) placée sur la couche de silicium amorphe, de fagon 2 définir une
- 50 région de canal de longueur L dans la couche de silicium amorphe, ceite région de canal s'étendant
- dans [a couche de slhclum amorphe entre I'électrode de source et I'électrode de drain, et cette
électrode de source recouvrant I'électrode de grille sur une distance d; caraciérisé en ce que
la distance d est donnée approximativement par clie/(2La), en deslgnant par ¢ la capacité de grille
~ par unité d'aire, par te la mobilité effective des électrons dans la couche de silicium amorphe et par «
55 le rapport entre la densité de courant J dans la direction allant de I'électrode de grille vers I'électrode
de source dans la région de leur recouvrement, et la tension de grille élevée 2 la puissance 2:

2. Le transistor de la revendication 1, dans lequel « est approximativement égat 202Acm-2ve |
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par unite d aire, par a. la nobilit6 effective dtes—ei—ett—rcms—dm | a couche

de silicium anorphe et par a 65 le rapport entre ‘] de courant
J dans la direction allant de |’ e ﬂ a! de de
source dans la r~gion de leur re o‘ggﬁe%ﬁqp L‘ 3 |1 e 6l evne

A la puissance 2. 2. Le transistor de |la revend| cation 1, dans | equel = est

appr oXiy1@task BB hab Blci e Siiddn Gidkndéd to & @mall vdide daf raduwu@%ﬁsl:ttvmge gegluci ng

t he si |Howevbr,ithi Rdsimdesirdte c¥estTor the Pidbdiing 6¥ithe RMibssantl BE the @RésAGIl voladd Ratb!.dr op.

Howev erHendd) i Siliddn ShidkRéte a6 kiab ke pasbibie G Bualip désirebigr ocessi ng of the devices and .

on the threshold voltage control. Hence, a silicon thickness as |arge as

pagsssblaaims usual ly desirable. 5 Clainms 1. An anorphous silicon thin film

field effect transistor, particularly for use in I|i qui d crystal display

devi cedl, Aniadorphab dilicoh fthircfilm ffield efdct ransistoro pasiculsiinigr usarin liauidervatal digplay devines.at e

(20). 10 said field effegt tppsisor gprmprisinggde (22) di sposed on said insul ating

- substrate; aﬁ'?"!sn'sﬁﬂgéwsﬁ e(28yer (24) disposed over said gate el ectrode; an
anorighous sid gategrieclrods) 29) disegeedipnssaisinsylalngestbsiated | nsul ating | ayer sai d

anor phous sianjitsyiating é‘r(z 6'§8‘§§§P‘f?§saéfj%‘ﬂﬂ?€ﬁ%°s t: a drain (30) electrode

di sposed on %"a"r"!ﬂ”p& ﬁ%?s)s'F‘fef EBPPs?da%F said, insulating, layery ?ﬁ'dafq“ifp’l?%?'i'cf"é L

gate is possgssiag urce el ctrog 35) di sposed on drgpgous

o1 con | gy adfg-a( o e$ thegeon r‘i‘H‘&'i" Fagiich 1oe° K e?fgtewafe FAE s

aror fhous 7 .% ele@twas %smm@ g @%‘?ﬁ L Bl

silicon | Qf/@ﬁgt bl’gu S ﬁq\ay o?i iﬂ'sgid% Jugg t.':onSal d
sqirce el geliddbiRe Pyﬂ o‘ér‘c@gle sotr ﬁ B&@ve ymg sald gate

thar acterbgag,dégy b Bigtance@: charactenzed%‘rﬁh & di stance d I'S gl ven approxi mately by

[errd, where gididistdnbd @divan GEHReETh AN BECUIIL) Whére 81safs gdidEdpheithrite baunRblbgCt I Ve

el ectron ppRithd biseciive diddPondiBMIIBNIA USe shdrpheGysilical erdind of i€ e ratioSoetwdn EudientO

bet ween cudédsind it Girdeliondromithd Gete Blbdtredd oAb dotnkBelobiRdg @ the RIgRA bf Blcovbrlapt he

sour ce el et hegae vditadelraisadagthepowdr 2t hei r overl ap and the gate vol tage raised

to the power 2. 25 2. The transistor of claiml1l in which ais

appraxiarailed yanbist@r oAclairet in whigh & iscapprosimatelg V@A ai24¢T4Rim 1 in which said

thickness t is less than approximately 300 nm 4. The transistor of claiml

i n whi ch 3be Eensisiprat cleion! in whish paidsihickriesst inleps than approdingtely 300 fma . 30 5. The

transistor of claiml1 in which [err] is between approxinmately 0.5

[ err]/ Vol fhexFrasistoref giaipy 1/igwhich gaid thickness tigless hanappigrmalelyi1B9Ami n which ¢ is

appr¥xi_ mat eI

eré{ farads/é thé 35 7. The trgn3|stor of claim1l in
whi ch $ai d'% F'f"ﬁp‘lr Lip ohiclyiy 0 spprarmatply O eriiiteand 08 ciiito et er .

R di d h

i1 1o AP PEor et £ hER P PeGtmnnd % Rl | oot on dans. des

di SPRSiL | rfy Pt St i R vl &.&weaa%%g%aw.&mr b P hitfonfhef! f S de

chanp conprenan un substrat 1sol de grillTe (22)
pI acde gibndiGatighdstrat isolant; une couche isolante (24) plac~e sur
| ‘"6l ectrode de grille; 45 _ une couche de silicium anorphe (26)

pl acee $SUUN| RnGAICB11dt R HBhS 2 EREHS MIRLAS RR diGiudi drkdrpHdTsFE0RBIABR HRdE PouriNe
6pai @seur ritlisaigh dis &b IaRpaittedd] liialsafich0d ciétis Giguidds] cé FafRUR RS dS hampi UM
anor phe deorhmgam:& recouvrir partiellement |'6lectrode de grille; une :
el ectrode deunsobstratdsofadbRo)pl ac~e sur | a couche de silicium anorphe, de fagon
a d6finir uneesiectrode de grijie (82) placée awad sutieral isolgteur L dans | a couche . de

si | i ci um anounp keucheigtiante RO Placse Hie'deatede de'gdifeendant dans | a couche de

si | i4i um armmprveuthtdeesdiciummma%ieol@wus'erela@puqha déoleoter oafle aguchdrdei siiciuet
cette el eemprpbroayart useépaiseer kcouvrant i' 6l ectrode de grille sur .une di stance
d; caract eriuwe ésastrede ¢pdrain3Q) Rlpcta s B @S‘?hed%ﬁ“‘@-‘"aﬁw’@k? ﬁﬁtf‘l‘g\?ér?ef?@'«ﬁ'a'r

c4Ji (2La) Partisfergend f'3ieciipde 490Fll% | 3 capaci 16 de grille unite d' aire, .
LLe | a nobj | 4" &'ee¥gde dej spwce) £8) B'P“é’&tsl"'o'ﬁ Lehp ge Is‘élc'%t?&‘ﬁ@“?ié’es’?Q°F@| ‘{ﬁ‘}'l‘"é'r‘ﬁ?r phe

et ﬁr a région de canal de longueur L dans la couche de sﬂncmm amorphe, ceite region de canal s'étendant
dans la couche de silicium amorphe entre I'dlectrode de source et I'Slectrode de drain, et cette
électrode de source recouvrant I'électrode de grille sur une distance d; caractérisé en ce que
la distance d est donnée approximativement par ci../(2La), en désignant par ¢ la capacité de grille
par unité d'aire, par L., la mobilité effective des électrons dans la couche de silicium amorphe et par «
55 le rapport entre la densité de courant J dans la direction allant de I'électrode de grille vers I'électrode
de source dans la région de leur recouvrement, et la tension de grills élevés 2 la puissance 2.

2. Le transistor de la revendication 1, dans lequel « est approximativement égal 4 0,2 A cm™2 V=2,
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55 | e rapport entre | a densit6 de courant J dans |a directio ant de
| " dl ectrode de grille vers |'M-.ectrode de.source dan uw“‘ “ﬁ\“\ o
recouvrenment, et la tension de gril |€P % é\la pu m“z\

transistor de la revendication 1, dans a est . appr O"XI frat I venent dgal
a0,2 Acm2 V-2. 10 EP 0 210 626 B - S 3. Le
‘transistor de [eArahsds e iaGdohdidatich 1, d@aﬂ%qb&%baissehﬁm iﬁﬁMFeae@Mn doohari eure a
environ 300 nm 4. Le transistor de la revendication 1, dans | equel |

. Bpai sseur t 4este tandisdride W réveAdicatioh 1, Gdhs Joalbl MNePaissbur test hlridureddarivisdnOISO di@. | a
‘revendi cation 1, dans l'equel a. est conprise entre environ 0,5 cn2Ns et 0,8
Cm2Ns, 6.5 L6. tn:earaas:sdir(ua jactevehdicatianie dehis atdl ppest condteisseritre gudron 0,5 est/Vs etOch"’Ns

appheXi mativenent egale a 4 x 1 0 F/cn2. 7. Le transistor de'la
" revendi cat i 6n U, tradsiste db &crewehdidationdi, dana ieqes! d estraprronirvatisereant égtlecdist x 107F Flebur e |

“.environ 1 To m cronbtre. PatentansprUche 1. Aus anorphem Silicium-
hergest el | t & BUransistor g flacrpypadication 1. dansddauel der distanae drrsegimiement A st infériepeerhcRAMEPNitn
16 - Fl'WUssi g'RFiO@Pféﬁ | - Anzei gevorrichtungen, enthaltend: ein isolierendes

Suhstrat (20); eine Gate-El ektrode (22). die auf- demi solierenden Substrat
(20) angeor GAEptapsRiche| o Isol i erschl cht (24) di e ber der Gate-El ektrode

sl i cr s It yi&sﬁ%}‘@% §?"% R B gylant 85 nabhaby R, by

~ Drain-El dkt rod "R "°‘f° '?aB?{'gh Si IIcI unschi cht (26) so .
“angeordnet i st att erI agert ‘st

el ne Source-El %22351 Erg'q]%n% (gl, taﬁsc licht (26) so
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- 35 4. Transistor nach ARIKHrUCh 1, wobel die Dicke t kleiner als etwa 150 nm
_ist. 5. Tr aﬁ’si'g?'ﬁ'r‘mﬁ‘?&'h %‘ﬂ?h(‘?ﬂb"ie‘wﬂ\ﬁrﬁé‘l“p%@c?w QiR 8%a 0,5 cn2 Vol t und
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N 5. Transistor nach Anspruch 1, WObSI M, 2wischen etwa 0,5 cm2 Volt und 0,8 cm? Volt hegt.
40 6. Transistor nach Anspruch 1, wobel c etwa 4 x 10~® Farad/cm? betrégt.

7. Transistor nach Anspruch 1,wobei die Uberlappungs_s_treck'e d kleiner als etwa 1 Mikrometer ist.
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