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A New Poly-Si TFT Employing Air-Cavities
at the Edge of Gate Oxide
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Abstract - We have proposed and fabricated a new poly-Si TFT employing air-cavities at the edges of gate oxide in
order to reduce the vertical electric field induced near the drain due to low dielectric constant of air. Air-cavity has been
successfully fabricated by employing the wet etching of gate oxide and APCVD (Atmospheric pressure chemical vapor
deposition) oxide deposition. Our experimental results show that the leakage current of the proposed TFT is considerably
reduced by the factor of 10 and threshold voltage shift under high gate bias is also reduced because the carrier injection
into gate insulator over the drain depletion region is suppressed.
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Fig. 1 The structure of the proposed Poly-Si TFT
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Fig. 3 The device structure after wet eiching of gate oxide
(SEM). It is observed that the oxide under the gate

edge is partially etched,
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Fig. 4 The air-cavity structure after APCVD oxide deposition
(SEM). Encircled region indicates air-cavity
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Fig. 5 The transfer characteristics of the proposed TFT

e ERALEE AR AEEHE FAHY A} oY
5ol wEbY itk AgE W EJx A FHAFE
air-cavityglel Ajztg 71&9 oA 4z %y EWxA
Bl (Leaviy = Omm)ell &l AA =2 air-cavitye] Zol7}
04umd S, FHARRE 7€ OdF MY U9 =
A 2gel vl& oF 108 o4 FAHUT olE air-cavityd)
Hol7t 04 m7tA F7HE W, 2 AA7 giAHE g9o|
F7retd =dd T F9elMe  AAYE(Field
Emission)o] dAlso] F4AR{s asA @ @9, -
BN AFRENL 71E T2 AY FI¥ 542
BoF3a gled ole AE uiojojxd] o 32 AAsL
air-cavitydl] 98 AR ZarHom 2-4H9 FF E4dx
& 9%o] e HAF T Yt ol: air-cavityd Hol7t
Aol Zojo) vE AUYHez F1 =g NN =8
g AdstEo] =Hdd 4% £3 HAAN ) s GE
of 2-HFo A7t A9 dojux e Hez @YHEL)
ole} Zo] iy FHAFEZ U& AUAY vy =WA2H
o -2 HFulE 7€ oo ERdA2HA vl 104
ol #AERUE 2 air-cavity®] dolrt 04x4molNY
A, =2 F9 Add FH F90] AR FopA 2
Aol AR Azl FEAF @A Za2¥ 5 Ut
At Fxeo FAHAAF AA AWE Qs 93 2
¥ 63 Zo] FHAF B4E FAsHT nAYY Aoe A
-5V, -15V)ell A =aQd AgHE WA &9 uhg
EJALH FRAME 3 AAY Z7te) o8 FHAF
F7tetAl €k 2eu AgE FRAME AolE Mgt W

awg

Holg thstat JhEXI2|of Air-cavity® JHAlE 2R FZeo| ClEd A2 uta EMX|AE 367



BRI 50C% 84 2001% 8A

—8— conv. Vg= -5V

10°F T4 conv. Vg=-15v from Vig= -5V to Vg=-15V
<
E 1o|0r
3
£
S 1M

1072k

Drain voitage [v]

2 6 29 AHole HMetel oo wg SN Fe #HE

Fig. 6 The change of leakage current with the increase of
negative gate bias
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