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A tecbnique for fabrication Sl TFTg (thio fllu transistors) ata lor tenperature bas advantagea in the fabrication of vlsr devicesas nell as in the fabrlcation of large devlces j.n t hlch TFTSfabricated o! a substrate nltb a low nelting point are usuallyenployed. Thls paper presents for. tbe first tlBe a technique for thefabrl'oation of pory-si. TFTs at very ron tenperature by xeCt excinerIaser aaneal lng.
In the present process, to fabrlcate pol.y-Si fl.l! at a 1owteDperature rhicb has ercerl€nt er.eotrical proper.!ies, bydnogenated

anorphous silj.con (a-Si:H) thin fiID deposlted on TEMpAX glaas wasirradlated at roon teEperature by a XeCI exclner laser (30gnn) havinga pulse duratlon of 35r-q-sec. Because the absorption coefficient ofthe a-Si:H is lx10-cD 'u/at J08nu, the laser energy is absorbednithin 20oA fron th€ surface of the flrD. Ifhen irradi.ated, tberefor€,a-Sl:g thin f 1i.n i8 lot only cr"ystalllzed wlthout heating a glaassubstrate, but the oryetalllzed filD still contains a considerablee[ount of bydrogen at the graiD boundaries, rD thls nay, locarlzed
hydrogen atona effectlvely passivate the graln boundarlLs aadiuprove the electrioal propertles of the crystalli.zed filn.

Mo gate n-channel TFTS nere fabrlcated ln the crystallized Si
f l'le on a TEMPAX grass aubstrate at prooessing tenperltures below26OoC. Figure 1 shows a scbeBabic cross-sectiou of the TFT.A 600A-tb1ck si- tayer ald a loooA-thlck a-si:H rayer nere depositedoB the substrate by plasna CVD at 26OoC. The a-St:it tayer rasgrystallized by annealilg sitD a XeCt exciDer laser uoing ?O pulsesn'lth an lntenalty of r 8sDJ/co' trradiated in vacuuD. Af.er thepoly-Si and Sl-N islaDds uere def i.ned by etching with CF,, plasna,2004-thick S1-}{ and ,t500A-thick Si0, Iayens wer- depositSo- Uyplasra CVD at 260oC for gate insulafors. Next, a 6dOOl-tntet Uolayer ras deposlled br sputbering and tbe gabe eLectrode was deflnedby etching. t30keV p- fogg nete iEplanted ln tbe aource and drainregions to a dose of 2xl0''cD-'. In order to actlvate th€inplanted iopurltiear the sanple nas irradlaied by the xecr. excieerlaser usilg 15 pulses-with aa intenslty of 1g5n,I/cne.Conductivity of the n- region ras about 50 Scn-l . After coatactsn€re openedr a 30004-th1ck At layer vas €vaporated aad the sourceand draln e1€ctrodea were dlfine<f by etchin!.

Figure 2 aad Figure 3 shoe, the drain current vs. the drainvoltage characterlstlcs of the poly-s1 TFT fabricated by reci excrrnerIaser anneallng and the drain curnent vs. the gat,e voltigecharacterlstlcr respectlvely. The etfective erectnon nouitity derivedfro! theae characterlstlcs nas g6 0!</v. seo. this varue was nuchr'arger than that of coDventl.nal TF?s rbich has bee' fabricated inpo]y-Sl flLos deposlted by CVD or MBD at about 6OOoC..t fUe reafagecurrent between sounoe and drain was 5xlO-vA (6.3xlO-9A/#u).
Fron tbese results we conclude that the Xec:. exciud, i.uu.anneal'i'g open a lray uo a nelr succesaful technrque, for 10n lenperaturefabrlcatlou of Si dev i oe s.
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