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Passivation Effects of Excimer-Laser-Induced Fluorine using SiO«Fy, Pad Layer
on Electrical Characteristics and Stability of Poly-Si TFTs

& Kal - 2% - MEsg -8R
(Cheon-Hong Kim - Jae~Hong Jeon - Juhn-Suk Yoo - Min-Koo Han)

Abstract - We report a new in-situ fluorine passivation method without ion implantation by employing excimer laser
annealing of SiO«F,/a-Si structure and its effects on p-channel poly-Si TFTs. The proposed method doesn’t require any
additional annealing step and is a low temperature process because fluorine passivation is simultaneous with
excimer-laser-induced crystallization. A in-situ fluorine passivation by the proposed method was verified from XPS
analysis and conductivity measurement. From experimental results, it has been shown that the proposed method is
effective to improve the electrical characteristics, specially field-effect mobility, and the electrical stability of p-channel
poly-Si TETs. The improvement is due to fluorine passivation, which reduces the trap state density and forms the
strong Si-F bonds in poly-Si channel and SiO»/poly-Si interface. From these results, the high performance poly-Si
TFTs can be obtained by employing the excimer-laser-induced fluorine passivation method.

Key Words

Lo B

Al glolx o)d@(excimer laser annealing; ELA)S
ol&3 obAA AHeE 9 EJX2E(polycrystalline
silicon thin film transistors; poly-Si TFTs)& &2 #7
A3} ol FE(field effect mobility)2 s} ALt 7F 3
ERE & 717 A4 5 Q7] Wi 55 s o
A y&EdY °T(active matrix liquid crystal displays;
AMLCDs) T %% 2342 Z3 2u oy, dx &
kel B4 S g7 H3 A7 8eE AdsEn Yo
{1, 2). 189Y, b2 A H8FE 84 Z(active layer)] 282l
74 Al(grain boundary)®} Z1#1q) W ¥ EAEes e A%
(defects) 22 A& EH  Ae(trap state)E°] poly-Si
TFTse #7713 BA-& AsAziths Abde]l de 48 A
A T3, 4l.

o] EAE Ay Yot opAA HAE Y429 EY
e AEE ZaAFAY3E-6] 2 AVE F
ZH[7] 2% BAE FHANTE I WS 1°*51‘31
o, F23Hhydrogenation)s E¥  AHEL A3
(passivation) A7]& #Hgoz dg A& 5151 AL L3, 4],
oFgH Si-H Afe] A7]Ad 2Ed Ao BAAS 7] oo

F435t9  poly-Si TFTs9 A2 A ¥ E(long-term

o,

TH e R AMEX ERERLES HiHe
TIE# B ARk ERLIER HE - IH

BSHT ' 1999 54 31A8

B¥SET 1999 TH 26R

polycrystalline silicon, thin film transistor, SiO«F,, stability, fluorine passivation, excimer laser annealing

stability) 7} 7HAd sojof goiB, 9l
il:“’ﬂ A% ¥l ol tiAA AYE gA4Fozg
Z(fluorine; F) ol & o] Eg Ao UEE FoA7lE
H] A weletn HuHol g5 6] o7y, B2
o] FH2 ohdA HE AdF Ao Azu/gAHA
A2 & AA(SIOypoly-Si interface)oll Si-H A3rct 73d
Si-F 2¥E Ao EZN 4%y AIARE FFNY F
gx 2aHgoHs]l et o] F3 whEe gz 7)
ol HL37] PEL BT FYUE B4 o]LEL AN

711 ol Fd &AL AFEy] A3 m29 dxest ¥
a3 dde] i[5, 6].

B =2dAe ol Fdeoly Frie dAg FH glol
A& Aoz dANY HelAd o B2 3Hfluorine
passivation) Al7lE AJ2E WS At Aty Wi
SiOFy/a-Si Fxel dAln] oA E FAse n| A2 He
Z(amorphous silicon; a-Si) #9e AR A& wato
29 AN} BAE FAl ¢S F A= o) A
gdE wHo2 EBA3tE p-Ad poly-Si TFTsE A &stn
H71H 5T Mg AR 4Y AREL Agg
o g thAA HdeE e Easlyl ATHoEr ofF
01 _ﬁifﬁ 1-1]0]-%] uh@o] Ax}_,] 2-17]__1 EHJ,]. A]g]i 15‘}:
Aol R HAL B FE}

rf

i-

2. Ay Uy

29 1& ALY AN HolHo| ofw
SHEE UEhdTh AGE el oA n

B4z el 7|
HolA ojdy-&

SiO«Fy/a-Si Tx=off HAlo] 2I0|X ZAtoll 2af 2o3tE ciW MelZ wep sAXI A M7(H SM3 M2T T4 623



WP R IR 48C% 9 19994 9AR

Sy o, B4sztd d& A3t (fluorine~doped silicon
oxide; SiOFyE A ZH(pad layeno 2 ALE3c)
SiOF//a-Si 2o A9 #olA st ZAIHW, Arslete 3
Fagol wouZ d#olA U gy vAFA HYZE
whake]  F4E SiOFy fRE9  Fabdd
(diffusion source)2 2 2g8tAl ©oh F4E #HojA ou
Ao o8 & " AHA Hel2o] dAEAAY HeE %ddez
AR HY, Al B4 9] SiOF, HHeZRE &
o] ERY AHES A AFA H3, AR uAA 4
L B3l A deE yoez wigdd, At
wHe AAstel 438 Aol Al dojuhr] wWiEe,
7te) €43 FAHo TR e AL FTAY Fiss) 2
| 22 Aol B 3 Eet2d HE st FAE TA
o) o}l in-situ 3ot}

[e] x
Wk Ao

(2

XeCl Excimer Laser Irradiation

melted p-Si | * F Diffusion -«

I 1 AHigrE A olMoll ofEt E43 gl vy
2T,

The schematic cross section of the proposed
fluorine passivation method using excimer laser
annealing.
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Fig. 2 The XPS data of the poly-Si fims crystal-
lized by laser irradiation on SiOF/a-Si
and SiO»/a-Si structure, respectively.

SiOy/a-Si Tl #HolA ZAte] o8 AAsE thFA
A& wrnt# 28 SiOFy/a-Si TR #HolA ZA o
s AAsd odA AdE e Fdg AuA
(binding energy) 686 eV #ZolAM B4 Uzl tigd H=
(F 1s)7} YelEE & 4 uth o] XPS ¥4 Z3e SNR
(signal-to-noise ratio)o] F£3] ¥ @&7] ujio| EA
AE O YHe FHE B2 F/FS AFgHoz B
A E g = E3Eta, o] AF4E AAE W 9
8 B4 AxEol tAA A wter AFHom I}t



HAgE 2 E

SiO«F,/a-Si 29 SiOya-Si T2 Z4Z dejx FA
E 58 AAsE GEAA A E bty LM wARs)
2% 39 e Qg solge ZEeEAM HAHY HeE
3 gAdA A9 AERE A JErdiglch wety A
A 8} T (crystallinity)= 275 nm 2% A=aE HEsA ©
ZA A 2L V12 AAdsad{ll, 12] Si0ya-Si +=
o HeojH ZAME T AAND JdEA HYI, F B2
B4z @S oEAA HYEe AAI}EE 738 BEA
SiO«Fy/a-Si F3o deld &ZALE Sl AAHI}Y 2471
T oEA duEe AAHE(746 %) A vl
uelA, B4 4xlge] oAy deEe] AAEY vAE
dake Ao FAE ¢t

UV Reflectance [arb.]

1

200 250 300 350 400

Wave Length [nm]

2% 3 SiOF/a-Si TERF SiO/a-Si +=ofl 20|
X =Atolf 2olsi HHEE clEd Hdal2
gtarsol Xi|M ghAlE 24 3 oy
2 Ade|2n oty delES 7IE AHE
LIEfH CF,

Fig. 3 The UV reflectance data of the poly-Si
fims crystallized by laser irradiation on
SiO«Fy/a-Si and  SiOs/a-Si  structure,
respectively. Single crystal Si and a-Si
represent reference sampies.
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Fig. 4 The transfer characteristics of devices with and
without in-situ fluorine passivation at Vps=—0.1

V and -10 V.
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Fig. 5 The transfer characteristics of devices with and
without /n-situ fluorine passivation before and
after hydrogenation at Vps=—10 V.

Table 1 The device parameters of devices with and
without in—situ fluorine passivation before and
after hydrogenation.
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