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Abstract

Thermal evaporated SiO and rf sputtered SiO, thin films were most widely used to the
gate oxide of TFTs. In this paper, The difference of trap density and distribution between
SiO, and SiO, film were studied. TFTs using SiO and SiO, thin film for the gate oxide were
fabricated. The output characteristics of TFTs and the time dpendence of the leakage current
were measured. Models of the carrier transport and carrier trapping in TFT were proposed.
The trap density was obtained by substituting measured value for the equation derived from the
proposed model. It was found that rf sputtered SiO, had more traps at interface than thermal
evaporated SiO.
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Table 1. Trap Density of SiO and SiO, Thin
Films.
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Fig. 2. Flowchart of the Trap Densny Calculation.

2 HAolAir 2elEHEEol Aol ol Holx
Stk L2+ He) whwlow i £l F

B kis vlelbd Aelch Siosk Si0, vhubde] £
shir E A F e ZalchdAde dffd 10 '~ 10 ‘m?
o8 5 el A abeliz Mela orokvh uheld ¥4
el MBS 2o S0 Si0, o]l Ealst
i EAERSE 5 A B Ol ol sl S A

B2 &gt soluy o] AL A4 I F (oxygen vaca-

Heak W A 2kell wh wellelHf W AleleAF
o] wghel Aol gtol Wi =allo) d o Watolctiv
2 oAglol Ay Alsle) 3145 Foly] Sell AlelwAgt
& 3V, =alelAgke 1.5VE A7k

WA of Asba EA A 2l AVeek N @S 4

N
=

o] 53 FEeh AV ALl aVe/alsg FE
ae.g o tehit Nz (7)) &bl mdvh A2S
%o ob aVest N, 91 S A

ney)ell 2lgh 28 F 7 FEol Aoz Agsgich A
AR aviol N et ol ene GRS LR ST #3943 so0
A (1010 wlareled ol Eslckmidnt Wi 2 abi} stEsl e E Sio, abake F3 790 alx
ATk s EAgaes FA AV NG e cloia RIRMel Sk A% o 4 e,
aeled cheld doleh 4L Aabaoln g4 e

bSO Sl bl Astel Felal Adzel ma

=2l & &t wA QLDLf;ﬂuxlf_E{ o ZHEYY =

v

ZA el o srefiield Al Aelr  HikEHS o
M AL 8.1 x 10 oleh, £1 & 9] wjo

L A & A (16) 7 vlarelol 2318 (6)F Fabek 1Bl
2 sk Aol rakgite) el ER s Lepf slo) 43 wtobe el Ae e 2HEHS el Aoloh 4
vh Si0F Aelmw Abga s d9sl $i0,5 AolE e A gholi AAL A4l g Fa groltk sio
2OALEE ATE ‘l)ﬂ stedet Alszel whel efzbe MbeLS Alole g AFS WS e %8l gl 0102 &

dkolzh gl ot alF- - 100 3~ 10%m e ihulyt

Si0, #tg Aol g ALgalg S Zalgol 0.08~
oho Aol AHEE IO @l Si0, el A4S .

0.092 Fal gl Si02 744 Si0,0l =s) Z 8 gol
1~20% <+ 722 vlepbgtch ol 8 Alo]e Holxle

o 1/6/ E 2. Si0 % S$i0, wut ZaE9o) L glubulA (m?)

data

—— : comput
data

5 Table2. Capture Cross-Section of Traps in SiQ

Ny =8.1x10°%m"

JI 5 =2.6x10" 16p2 and SiQ, Thin Films.
z 0.05 — / Sample Si0 510,
= ‘ o
' J 1 1.2x10 ¢ 5.0 10 '®
‘ 2 5.3x10 ¢ 3.1x10 '
L 1 It 1 L H | ) 1 L
i 2 4 [ 8 10 12 14 16 18 20 3 2.6 XilO 16 3.9 X 10 16
N (10l )
4 * 1.6x10 '* L6x10 '
3. Nl ehah Eepasl 5 L2x10 1.4x10° '
Fig. 3. N, vs. Threshold Voltage.

(628)



82 MEEN BE NES 53 AERE T —BER MIED 359 2nud BERR B frela

rrent drift)9¥ TEHASH BEo| sdele] Hef g -
O :experimencal data 2 Ale) o] 237 Ko 4 | el w2
F T Teomaed s 5<0.2 Ao 28l Fv A bl (surface recombi-
- N nation center)2 & #&sko] meflo] FAARFE St
2 A7, Fr oubeael gl FRimiol SAsle
%10-5 o1 2 JEL AL (scattering center) @] 91 &% Slo] alg
i F Ao} BRI S 7 ick w Aol detel ofa
c, - 5l bAoAl R-E ik o2 Eaﬂxliﬂﬁl i
F HAGS SIS S ol ¥ W e
= o} ZalFelas £ ol Aptitkel of g ?r ] ] A wh2 Ak
= eol 2 o)FEe Ko Bftkol o kg mlAckn @
L 4 ooleh, dZ A Si09h sl AFE e Si0, F
0:2 0.6 0.6 0.8 1.0 1.2 Aleledalslz sto] A 2dt e lal~ele]  Hf
Prain Voltage(vV) BEY 30cm?/V-sec, 4em?/Vesee W Bl A3 1V,
84, ubebe A see) e B4 v 2.4Vz 77 glizElgivho 0 ol g s 8l elAcgle &
(Si0 Alole 9 7% vz AFag Sioo] vl atFal A%l Sio,
Fig. 4. Comparison of TFT Qutput. of wiEAbel REMANIHIL 7] Tobs o S 24
Aot ol Agtet A2t Si0k sugb ARl
KEFEF o] FUeolx, Hel Axte Si0 #E4 Sio, $i0,9) 7% sy E s ke alo] gl na]
o) st Aol abolulFoll vhebbe Aoz A abel o] BHEY R v 42 abole ulebulx] eigkch
e s 2 TRl dss s, elth A BRI, s S
AL, REGH B F Sl Fabd el Kol W Zy) o] flalo] mi= whE Alg A§MEAE(rn sl &
WIS QAR AHolm w Aol Eadte kgt 2} o} 39} ol - Si0%h Si0,9 AAl kM-
2o AT WEAG [l B AN W e gelef o] & WSl e Az Aesl
A Yo EAslE AQe] el BEFE o Sio 9 ohodore] Ailn 2w o Zabel Si0 whulo] i
of WS Si0 RABIAS FATehs XA ) ngelg S0l slal webe dx s o) Alole
= gl elnde Si0.8 Afels 482 AelEmR gagay gelw dew s
o] FAre Tl MK U olo] WS n
Az &g Zeolch dlvksld Si0, e BHolw ¥ V. & E ]
2 2232 % (dangling bond) &0 £ Heoli o shebe 2] ) o] AlolEd ol iz A5 Sios)
Aol wlsl CdSeN ol BeHEE -2 w|ekst ZHo|7} wifeolct sl AR s $10,70 b da] AL o)
Sl gyo 2 7k EER L Aud e A 2 g % ubdlol H]ﬁy rﬂ-ql,q]}‘,kol. He o ofuet
of ula) wiB Al (fast state) 2 EAgch A Hb X ubdlo) 2 7] 4 ol vkol utsl« 9l 7] wjFolch
& Fxol AA ZiF st F5F AR FoA H) B oSl u_jLujL H*l"‘hi ANzz Alegol A
A grele, A e Az A oggash e S4e ZalFdsl Baxel 24,
) EHIF-S FE R wkol7] wlEolnh Feia Arz B wlaskgdeh 2 A obSo) BHS oS 4 glgic)
o =2l Al (slow state) o] RAH(L W SiO 2 BEF G SI0 @il nFal ~Fe g Si0, Wi
SiO, #HE Alelol zholg o] glot, wh2 Abehe] i ol ZEajsls walatel el fiftae(ralzel TRl £
AL U E = Si07h SiOel ®lef ek ol A2 Aol ol spu), wbmallel Molalel EERMol EAloks whE Ak
oA EAchs Fagae] wael vlalekes Aol Si0: gop gyl e Row wi4d AZHY S0}
Wil 749 SiOe) ®l@ whmaAlebe] HEifmiel e M 2uh 2~HE 8 d Si0,00 vl EEE x| e o] A
WA LW Aon AR UHALE UE o gouad o 432 ol
Aot dadael spRmol sk ML wE 4
2 EAste] Bodal Hiel sl HldEV e = 2 £ X m
dAe e EAstr) ool [1] PK. Weimer, “An evaporated thin film
w2 Ale) o} Mg cAlAAF 4 (drain cu- triode,” IRE Trans. Electron Device, vol.

(629)



19874

(4]

(51

[71

TH BYIBGHRGE H 24% F 48

ED-8 pp. 421-542, 1961.

Fang Chen Luo, ‘“Performance of T.F.T.-
addressed LCD circuits,” IEEE Trans.
Electron Devices, vol. ED-30, pp. 203-
209, 1983,

T. Peter Brody, “The Thin Film Transistor-
a late flowering bloom,” IEEE Trans.
Electron Devices, vol. ED-31, pp. 1616
1628, 1984.

A. Waxman, “Thin film transistors don’t
have to be drifters,” Electronics, vol, 41,
pp. 88-93, 1968.

F.C. Luo and K.J. Richardson, “A reflec-
tive CdSe T.F.T.-LC display panel}?’ SID
Symp Dig., pp. 184, 1983,

T.H. Ning, “Optically induced injection of
hot electrons into SiO,,” J. Appl. Phys.,
vol. 45, pp. 5373-5379, 1974,

Arnett, “SigN,4 trap properties as revealed
by charge<centroid measurements on
MNOS devices,” Appl phys. Lett., vol.
26, pp. 9497, 1975,

83

[8] S.W. Wright and J.C. Anderson, “Trapping
centers in sputtered SiO, films,”  Thin
Solid Films. vol. 62, pp. 89-96. 1979,

[9]"’}‘“"3, 2718k “Carrier conduction of T.F.T."

AAeksl =], vol. 21, pp.51—55, 1984.

ol Zl7isk witled, “Trap density

capture cross-section of Si0Q thin films” f

A 2k abs| FA eE 3] =,

49-51, 1984.

{11] John L. Vossen and Werner kern, Thin

(10]

and

vol. 7, pp.

Film Processes. Academic Press Inc., pp.
14-20, 1978.
[12] R.R Haering, “Control of the surface

potential of evaporated CdS layers,”
Proc. IEEE. vol. 55, pp. 692-693, 1967.

{13] Paul Richman, “MOS field effect transis-
tors and integrated circuits.” A4 Wiley-
Interscience Publication, pp. 137-165,
1976.

(630)



