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A Study on the Fabrication of p—type poly—-Si Thin Film Transistor (TFT) Using
Sequential Lateral Solidification(SLS)
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(Younjae Lee - Jungho Pak : Donghwan Kim - Won-Kyu Park - Myoung-Su Yang)

Abstract - This paper presents the fabrication of polycrystalline thin film transistor(TFT) using sequential lateral
solidification(SLS) of amorphous silicon. The fabricated SLS TFT showed high performance suitable for active matrix
liquid crystal display{(AMLCD). The SLS process involves (1) a complete melting of selected area via irradiation through
a patterned mask, and (2) a precisely controlled pulse translation of the sample with respect to the mask over a distance
shorter than the super lateral growth(SLG) distance so that lateral growth extended over a number of iterative steps.
The SLS experiment was performed with 550A a-Si using 308nm XeCl laser having 2um width. Irradiated laser energy
density is 310m_]/cm2 and pulse duration time was 25ns. The translation distance was 0.6um/pulse, 0.8um/pulse
respectively. As a result, a directly solidified grain was obtained. Thin film transistors (TFTs) were fabricated on the
poly-Si film made by SLS process. The characteristics of fabricated SLS p-type poly-Si TFT device with 2mm channel
width and 2im channel length showed the mobility of 115.5cm¥/V - s, the threshold voltage of -1.78V, subthreshold slope
of 0.29V/dec, Ly current of 7X10 ™A at Vps=-0.1V and Lw/Lg ratio of 24x10° at Vps=-0.1V. As a result, SLS TFT
showed superior characteristics to conventional poly-Si TFTs with identical geometry.

Key Words : SLS process, XeCl laser, poly-Si TFT.

N 2

To] AR AFE Zosle FRAY
Fa% HEoRA yxFTyo] &xty Hiol Fad
2 AxsA Fdct. 329 liquid crystal display(LCD)
2 dz=Ede] 71 71 AEs7] 9&<dd LCD
71#9] CRTH vls|A gki 7p¥$n F@oln 75 &
H R L& ERES /AL U9 LCDE =
Al passive matrix LCD$} active matrix LCD(AMLCD)Z
TEHEH AMLCDY F4 $3Zo| $5389 I 2% &
F3ki stk AMLCDY &3 ¥4Ql TFT-LCDe 473
of At 7tA ZF gavitt EHHA TFT 2xE £ A
& ARE Adsle Aol
AMICD 71X #do] = HEL thin film transistor
(TFT) Al#e] Utk 1972 dol W. E. P,
LeComberel] 984 #zg 44std Hhu}
A 28 19819 st AU vAE degE &
EHAN2EHE FE7|d o Aoz 2 Ao FH

HHE ol F

e w

o ff Lo 4 30
o
2

A,
e
=
J

B

Spear

OE PIREES
=

o8 o

* B W R SEAX BR ISR F
w [F & B aBAx ERTER K- T
oo F & B aBA &8 TSN BEg - TH
§ T & B : LG Philips-LCD ZH&EWI AT
B2 HT 20024 24 20A
BARSET © 20024 37 218

SLS 3& & 0| &%t p-type poly-Si TFT A Zfol| 28t oA

VA Hd (11 Ad 108 B¢ LCD g9 =277t &
AUEA i L IAFEE aFA HAL F&e A
g FA NS ZFol7] A L o|FEE VA= TFT7
a7EAG. 2y fAstd B3 E dEE TFTE 52 F
HEE 7143 AMLCDel At&&7]e] ol#E Hol Bol 3l
oo Fi3td HHYF AE date] A Efjoz g3}
AAY AAN %old TFT &4 Addge M As
ALY, &, olFxyt Geolxi BEAYe] FUhstn
subthreshold slope°] Z7}34 field effect mobility7} Z+43}
3 FAAF FUHeA Ao

ol FE37 A AAH AAN HL dEAFA /AL
% EAE 7MA= OEdA A& TFTE A8 93 =9
o] o]FolA gr} sIBAc=z TFT 4£xE AMLCDY A&
&7 A e feElE Z1BeR AHEE F Qlojof e #
g7 vAgAHA AL v of st {7 &4
] 9F8 AL v FTAHLLoA Azto] o]Fo|xor T

=
=]

=

fo oo

t}. Low pressure chemical vapor deposition({LPCVD)Z&
A3 A M2 E Yo TFT £AAF A 4 & 33
2x9 e AAY A7H<GIMmM)E 7HRlE dFel Udith
oA AAHEE A s f% 24EHE 6 oy Uy
o] AEsAT. WA #Ad HYEZE FTAF F 2xE ¥
g AR A7 BEQ solid phase crystallization(SPC)E
furnace annealing(600°C)4Y} rapid thermal annealing(RTA)&
Abg3l] AR E sted 4% 600C Ak 227 87
Hez 33227t 2ot fe71dd HEs77 44 &3
A3 Fo AARAYETY ddAe] EA Ha 2] 2

229



BEP DML 51CH 63 20024 68

AE &7 4% = g wHe el metal induced
crystallization(MIC) % < F9dte v &
Lz A ZAstE FH Wojr), Ak o g Aol
=2 A3l AL AYsln 5EE TAHY ko] AL
st} {31

19803t Fute] Sony A7 NA WEH excimer laser
crystallization(ELC) ¥ & &&j7]18dd Hed 5 ds 24
5 e Agstn gz oA oA whepA ohgd A
#E 92 ¢ YU ELC Wy uAE d=HE ) 2

=2 T =

dizle ol HAE &S ANFTY ZAIGoEA ¥jZA
AL EL AAFA7E B FAH Fol F2 HE ®
Hel 2wt Zrkslez N9 999 £xE a8 A F
A e, E 3o £xd FAZAL aFdE Tr‘a]ﬂ'l'}'
of A&t whlolw SPC Wl nlsiA v]Agd HE vt

o 8% 33 HAE T %“J% ’\] 7+ Setol AA3HE

ZolA wdd AASE
ﬂ"lﬂ“ ALy %
e nAH du & AAFHE AVE e ATE
9] Aozt ol YA dslx @iz Wkoz AHYH AAI Wl
28 £ Add [45]. o1F FE37] Y8 A= ELC HH 9
3hukel artificially controlled super lateral growth(ACSLG)
7} Abg s ACSLG 59 3F4H) sequential lateral
solidification(SLS)x= HEl A vl=z Alo]2 ZAME o] A
sl AelZ FHE 4Add w9 Fo wpaIE YA o]
EAAA FHugos F3E AAFYPS AT Wyold o]
w0z 9dst: WEko
At [6,7]. “P%l Ade
FAZA 2 AS Ad
EA3A =Hol B} T
F d& Aot

B =FoME Ydtc 4oz Z
A7) 945 SLS W o]&3H<l
o] &3} Al 2g AdA st
Hato] dls) Mestdct. E=3 S
Aowtzgto g Ay A& AFAL TFT
ZA3} A2E p-type TFT 229 AF-At
st ol g Fr+E ATh

o

ox

ol

o

“

L i o oX

=

o 2L ae o oE ol

X B 1o ot go o

8] A 2

do boo 8 0

ox 3 @ L

o 1o

22 B

2.1 SLS Z2™s| wyo olEX uiy ¥ AF
AYe AAANIE SLS 2R i
ol A7} 2AHI o] FF9 47
(Ao HelEol FAdF) 2) AAGeh He
HAA mtaze] osiA deolAst EAEA G
Adee Ag@)esie AA dHe dgEord
g 3) 91¢] #AS super lateral growth(SLG) Zeolx
ﬂa]u]-i NfAIE o] BA|F|HA HHE 4) "lAz]
o“’i AL 2Rl st HHoE Hydrt
7§ -é‘°ﬂ’\‘l A A s AU oA A

= @4 24 493 Fo 2=AEE #HolA
o 1A ‘”57} 2o 7S AuFo] REHOE =/ FHi

F‘lF
B o
lwlf‘v'
N o
o g
o}mnﬁ

okﬂmﬁ,_o.érjg
_.i._lulor

r]o oi B oo M =

e A i

o & 4o o
F(%ILO.F

o

sHos AR ARAL. o duA g9 dol A}
2 Ael@ 999 Xt golsl HaAE wute FAng
e Goolng HelE wu HH %4 gL PRl d
4oz AT o PRAMFH nAYHY JYo2
Rol AAdn A% 4= 2R FEA ANA T2
3ol dek Anses m 294e e Gayad

Hge] A7|7t wete] FARG &
At

zAEE golA dux Bt AA A utdo] &

e oAl o]ato] EW SLG #Atol WA

o} SLG @4he utube] sHWgen Z AAHo| At

= o)t whukel ZA9h H| 528y

S B oreor

2
uy
R
of &2
2 rlo
i
hch
g 4
)
12
o
2
>,
RO
lo
fu
1 HE

o
oX
o}
%
R
iy,
A=)
2
o
s
o
off
A8
2
>
S
o,
o
i
o
-4
b

o mllo

22 B oo o
)
BJ
oX
o.}‘.,
9'1_'.
rir
i
o,
o
o
o
il
_(?(_ul
™
R
X
»

N
—31

ool g =7 Ha AAFHY Wl
o o] wgm} g Aol Sk el Y

o
-

A& A& FTHE]

SLS W2 SLG 999 #HolA dluAlg zAsted aLH
29 GelARE dAgre gdoz BHol 4
}3& ol &@ch A Fol SLG A=(dd ol
2489 W FRYEoR 4% ¢ dE A
101117} ol FEH ThE ©Ald =AHH
= 993 shve ZAH & 5 A

=

variable-energy attenuator

d

patterned mask
Sub-mi precisi

twu«elemem imaging lens

Translation direction

%2 1 SLS process= 9 8t projection system.
Fig. 1 The projection system for SLS process.
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Fig. 2 The schematics of the SLS process.
(@)Top view, (b)3-D schematics.
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Table 1 The SLS process conditions

! Process conditions

Laser XeCl, 308nm, 310mJ/cm?
oxide 3000A(PECVD, 300C) &2}
Sample %€l vjAd4d Ae & 550A(PECVD, 300C)
=
Beam % 2um
Laser

translation distance 0.8um step/pulse

Laser pulse _
duration 2ons
SLS poly-Si 2

2X 2cm
area

T8 3 aloj X7t HhE QfAlE wltotel A
Fig. 3 The grains of film that multi-irradiated by laser

Source
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—-—l Translation
Drain direction
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Fig. 4 The grain boundary of SLS silicon
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Table 2 The Fabrication process of SLS poly-Si TFT
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1
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Gate Insulator
 §
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1
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| |
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Metallization

Alloy
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Table 3 The range of Current-Voltage characteristics
measurement variables

Vo-Ip 5454 15V ~ -0.1V,
W W o) -20V -10V
Vo-Ib 54574 —2V, -4V, 2v ~
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