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Study of the effect of ozone pretreatment on
polycrystalline silicon formed by excimer laser annealing

Student : PENG CHIU FANG Advisor : Dr. Li Chang

Program of Semiconductor Material and Process Equipment

National Chiao Tung University

ABSTRACT

Excimer laser annealing plays an important role in low temperature poly silicon thin film
transistors (LTPS TFT) manufacturing technology. Because excimer laser has ultraviolet
wavelengths and amorphous silicon has a high absorption rate of the UV light, excimer laser
annealing can be effective to obtain polycrystalline silicon films. After excimer laser annealing
of amorphous-Si layer on glass at temperature < 600°C, the crystallized poly-silicon films
can be used as channels in TFT.devices of high electron and hole mobilities with good stability.
Since the quality of poly-silicon film after.excimer-daser annealing strongly affects LTPS TFT
performance, it can be improved by extending the processing technology of excimer laser

annealing.

Here, we used plasma-enhanced chemical vapor deposition to form amorphous silicon films
on glass substrate. Before deposition of 43nm thick amorphous silicon, the substrate was
covered with 55nm SiN and 130nm SiO by PECVD to form a 3-layer structure. The ozone
water concentration of 18 ppm was used in the membrane pretreatment of the amorphous

silicon thin-film layer, and the surface oxide was removed by the use of 1% HF

iii



simultaneously.

For the laser crystallization process, a continuous wavelength 308XeCl excimer laser was
employed to produce low-temperature polysilicon thin films. The polysilicon thin films then
were processed to fabricate TFT devices in which they were acted as channels. The electric
properties were measured from TFT devices. To evaluate the effect of ozone pretreatment, two
kinds of samples were prepared, one was poly-Si from ozone-pretreated a-Si, the other was
poly-Si without ozone pretreatment. Also, comparison of a-Si films before excimer laser
annealing had been made for those withrand without ozone pretreatment. Surface analytical
techniques of Auger electron spectroscopy, X-ray photoelectron spectroscopy, and secondary |
on mass spectroscopy, with Fourier-transform infrared spectroscopy, have been used to
characterize the surface composition, depth profiles, and bonding characteristics.
Microstructural characterization of polyerystalline siliCon were carried out by using scanning
electron microscopy and transmission electron microscopy to obtain the distribution of grain
size, thickness, surface morphology, and crystallinity. Further, electron backscatter diffraction
characterization was performed to compare the textures of poly-Si with and without ozone

pretreatment.

The results show that poly-Si obtained from the ozone pretreatment has a larger grain size
with a strong <100> texture, and the TFT devices have a high electron mobility. The

comparison between both samples with and without the ozone pretreatment suggests that
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carbon contamination which can be effectively removed by the ozone pretreatment is

responsible for the characteristic properties.
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0.5

5~10

15~30
50

REARES D BAEEFERE, HAROSVERRR

£ A

ZRPHEAR  TREALTEH%K - e
REABRAER B £ R RE > B F & A RIRORR
3~6 /N BFRBFRBAS 0 G RCEBIREERE C RRFHE
REFRARKREE - HERDEERELRTFEGHABAY
R
BEAR B R 2 N b @ R EISARC MR AR~ P RE
BRI~ R FRIIEA o TR R E T 5
BRCBI Ik ik~ 5 BRAL A B REXHE
% B Pl R 8 R FT R & B K R
By REABR T 2B BT L R BT
ABEZE R FARE LN L aH LG aR

FEA

e
W
by

0y

il

RE



HEAT

Wr i

| —— DIELECTRIC
’f// W_ i

W26 NEXELRAZRETREEI3]

Atmosphere
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Infiuent .\
s o r,f‘_ T ¥ I/‘_ -\* [
o o o g - EE Lent
=] o =} - —
@ (=
° o a & Qrone
g ® Cuench
oo O [+ 00 B o | H s
@ o o o {'D Dtl onj
o o [ =
L= = ] ;_-j L+ I+ ] ;,_.-rj
[
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5as Feed Ozone
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W 2-7 L84 &%TER]




O, solubility in DI water (ppm)

B 2-8 A& ERREHEAKERE 2 F DI Water:25" C) [4]

£ 22 XBRIRE 2 RRKIRS) ) P B— TR

Reaction onder with respectice to”
pH Temperature omone hyvdroxide won Activation encrgy Reference
aC a [ b d Kl mol
H- 10 20 1 1 Stachelin and Hoigne, 1982
11-13 20 1 1 Forni et al.. 1982
~ 12-13.5 18-27 1 1 Q6.3 Rizzutict al., 1976
z 10-13 25 1 1 Czapski et al., 1968
= S-10 25 2 063 Kilpatnck et al., 1956
7.5-10.5 1.2-19.9 1 0.75 111.8 Stumm, 1954
12-13 20 1 | 2 1 Tomivasu etal., 1985
2-9 3-35 1.5 1 0.28 1 745,862 Morooka etal. 1978
2.5-9 1040 1 1.5 0.5 41.2. 84.2 Sotelo et al., 1987
= 2.7-10.2 1228 1 1 1 0125 59.9, 1144 Huang and Chen, 1993
2 2-10 20 2 0.55 Gurol and Singer, 1082
k- 0-7 25 1.5 Kilpatrick et al., 1956
% 3-7 5 0.5 Nadezhdin, 1988
= 7 20 1.4 1
7-12 1 0.5
1-13.5 25 1 0.88 Ternmoto et al.. 1981

T General kinetic expression: & [O][OH "+ &[O.] [OH]"
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2 8.2 KA AR FE (solubility) ¥ 7 # % 4 & S A48 7% /% 7K (ozonated ultrapure water); & —3% &

BHRE  BEEAKEAENEIEZRN AL RAEEAWNEE  BREE R E - Park and

Han Y F| A AR EERE  EF R TR TASAHZIKERE  LEXT7AE 28 £ 24
BE ) A%0F > ST E R A KIEARE #) 15ppm s T g B E T &4 0.35%0% » QI KIEREEAE A
0.7ppm - /e ¥ey > KBEHEAMENODETHE 2-8 PEHH - AIKBT L A5 Z AR

¥E o R R

xn
C(rr‘;

ERAET 0 1SCABTEA 25ppm ahkis kM 40°C B ey ks L1
%<2 ppm < B F 2t 40°C RIHE ML IR 0B - BRI L ¥ B RS AL R T b B 2-9 A

P 4400 B 2-9A Ao AL NHOH Bk P 25 E RAB pH - a it R 8 A T AL

Py
=
(3]
=

[e35¢]
g' .25[:| ' & I Ml g
L
‘E 10 5 E
g ] | | = 2
: - ”*
E | 4 2
% " & 4 § g
d . . . 7 2
% Y Il & 6t 0
04 flow i (min) 0 ('R N N | S |

y ¢ SRR GAOD R W S 6 S 0y flow time (min)
B29AKRBEHEAAKREREZYEDIwater E2-9AKBRRHZAKEFREZ
4.06% Os in air[4] % % (in NH4OH solution) [4]

11



0y solubility in DI waier (ppm)

- = %
* (5% HF pH=1.40)
B {01% HO (phi=2.55)

£ 50 &0

Oy flow time (min)

B 2-9B KEkH & R AKERE2ZH%E(n dilute HCI or HF solution)[4]

B 2-10 % f4 8K B ¥ -FE X (first-order) 5~ B 2-11 £ £,5 ##- 7% X 1 # (first-order
#A %) 77 (temperature:12° C)[5]

LIS B 3% & » NH4OH &7k &9 pH B/ s M 48 B B4 - g pH A/ A4 9.5 8% > A

B R i U5 AR L By 38 fpa o

..,n,

8

1, min

=

H.I-
T
L dlsges 5

Kinetic constant)$t pH 2 44 B [5]

2-9B & & A mAERE IR R P ey E > £ 0.5% HF solution

12



(pH=1.40)tt 42 0.01% HCI Solution(pH=2.55)% > £ X Z R A TR AR Z B ERE o

232 R 82 AKLERE

A2 KALE R JER TR AMH] S B 2R A A=+ FEECH S @R
ERARBRYBOATRE BT R ALSBREG NIRRT - —HRMT > RERBTH
## (self decomposition) 4+ » & & A TFTOHRE M » RO AR A E R0 n
(initiation) ##H| - 2R & 22T HE S » EARUREGH N ARG E SRR ERAMEREY
EZR Bl HNEAZRESGNEEM —Z A THRE > YN QAR TER025 2
| BER% - RESREMA - Hok - REKRADEHES  BRREHH G LEREL L ALETE

L o L 64 A% 1 R 3] M 2 g, o

a3

~

RAR LR BT A OH-R A2 RAE 3T 2E3L F 516 RIE X Ay /1 K-

F

03 + HHO'220H + O,
LA RAE AT — 242 OH &) R &
O3 + OH- 2 03;- + OH- (one —electron transfer)
O; + OH- 2HO;,- + O, (two — electron transfer)

O3 + OH- 20,- + HO; -(O- transfer)

A
-d[03)/dt =K [O3]™ oo (1)
K = Ky [OH-1" oo, 2)
Bl 2-9 & % 84 R pH & 69 KIBRZ 5 #4871 ¢ &% - dy Jb 1B 7T 43 S0 — % X R JE (first order

reaction) 7 sk 3L (m=1)- {28 2-10 & 2-11 #&-~ 8y R JE &) /1 142 3t JE 82 pH 18 &, % 1% B 14

13



F R MR T B A0 AR B LA B MR BT P R °

Teramoto et al.37.88 » & pH A A 8 8 » eqQ) T E# M 58 1 X #2 pH = B8y k14

(n=constant > ™7 0.75 £ 1 2 f) o se3ANRTHE ¥ ERE o mg pH /7 3 8 > [OH-]

REREUAHEA B RABERE Rty Be AR Td —MARET - 22% pH &

3408~ B RIS R AR EME A XGRE - £LFRAT - HAREEAZILG T X B

3% 7% (empirical method ) & 3 E % (deduction method ) » Ba3& kL eq.3 A KA AR X ¢
-d[Os3]/dt = ka[O3]3[OH-]b+kp[O3]c[OH-] ...oovveiiii i 3)

M B ER L eqd £7 ¢

-d[Os]/dt = ki [O3][OHJ4+ka [ O3] [HO ettt i 4)

H P eq3 A eq.l keq2 x2EM iy eqd BE% A B Z&(OH-, H,O )45 = jik & ( steady state )

ERCECNCR D RES (& A ABRA XRRIOITIFR 89 & S RVEH B » T 8o F 2 X R B8
Base condition Acid condition

0; +H,0 — 20H: + 0,

0;+0H — 0, +HO, 0;+0H — HO»y + Oy
HO, + 0, — 0y + O, +H,0 0O;+OH === HO, + 0Oy
0, +0; — 05 + O, 0, + 0, H, OH: + 20,
0; + HO — OH + OH + O, 0;+OH- — HO, + 0O,

0,+OH — HO, + 0, 0, +HO, — OH: + 20,
O3_ T OH' =_— 02_ 3 HO:' 2H02' = HQOE' 4 Og
~50,+0H

HO, +H,0 — H,0, + OH

14



2330: 4w 2 4H

% Wafer /T AT R IZIE K B ZR T ZR T 69/ T 242 & B & @ &R — K
Wh e mERTOESFRLEMR  fof (ARAXERES 834ppm) 1% > M EH X @ >
i M 5y B4 B AL M AR A1B AR native oxide o K4 FAR T AL A Ay E A BALRE > B
Z MR MERIE %G B 2 (spontaneous) RJIE » HLRBERPAHAHRHKSTAR
native oxide #97 s A8 &7k B %, o & Wafer 345 2| & 8% 7% /K14 & iR sz native oxide >
AR F B AR TP 10~100 45 - B 2-12 2 XK 57 49 49 native oxide /£ R Bl BN H F

A E2 e - §E 2-12 T& 4 native oxide B R F £ ZAKTRBE > BRIER

I\

K~ BR - RARBERGRBLK - BEARERLKY 7L ELOABETAE AR
f1bsy & @ o B 4k > native oxide 9B & [ 15 AKIA AR I %) W 28 fuke B 2-13 > 3424 30

HENER AR - (8]

15) Sample:Cz-n(100)
"« Flow rate:0.8i/min
| » 00 £ oy _E- Temp. 250
12 - FE 0, Cone. 2ppm . 8
o Ay | WHOOU N u N —— 2 -
Z 1 AUPW W4pomDO) | o 101 I e &
3 Y * Ajr ;I = "/Q-"": o a 0, Cone, Wigpm .
- Rl ' gt = g lo" L
— e - B e e = . i ——
E 6 T =R : / = ./, ¢ cm__':w-""'u 0, Cone. 0,1ppm
p = Load il d o SEr )
L] - . T f"J E f
E 4 o | ..-"’"'- ‘." 5 ] 5 A ) A < i
et A i e g
1] L . .
1 i 10 10 10000 100000 nu 1000 2000 3000 4000
Tiime (min) Time [sec)
- i i 3 S . .
B 2-12 Native oxide £ R B B & ¥ 1 B 2-13 Native oxide 4 F ] &

BZRERERE (8) SR BERGTAEE (8)

15



B & AR # K &% A native oxide B AT & 3@ 4E A o9 A 8B (HF )i & 4% & #5 PR native

P

oxide & A 2L &) F 7% » B A HF ] 154657 & @7 s, hydrogen-terminated #k A& (Si-H) o
Oxide #Mi4 B AR KFRSEETMYE - 2R R IEiBE Wafer & @17 F 7T e EH K
o F RJE Mk 2 Si-O-Si &, Si-OH » E pbFy ik native oxide # BT ik 89 5 3F 985 & 8 % 5

F BN ARR AN I T - Morita F A[IE L F 7 48R ) B4R $ K (Ho-UPW) SR A5

P

S E &k ®E -

B 3RAE & SR ALT A 84 native oxide ¥ & B & mAaE L 49 F & 0 Ohmi % A[10]1#] A &+
71 B4 4% (Atomic Force Microscopy, AFM ) ¥ % & @ iz o #4194 3 native oxide # a1
o) R mBUR A k@ E A8 BT B AdRIETS R e oxide &R MGG R o ™ B HE/H,0,
AR oxide 1 > K @mARAE K B oxide T R ATk EAARE 2R 128 F RARA MM A 0 A
0.5% HF ik An &5 2 &4 P oxide © B 4t Ohmi' ¥ A8 o R A MR &8 73 4
FT RFRER > &% A4 A HE & &45 % native oxide °

B 7 & 8.4 redox potential # HsSOs > HCI ~ & H,00 %0 > B LA O3-UPW £ A 4
B4 Bk & 82 SPM ~ HPM(SPM #2 HPM % 3 388 X & R T @ 45) SR 7 72 % 18
Z & AR &K > Ohmi ¥ tb#k O3(5ppm)-UPW & SPM gk pak & » 23 O:-UPW R I2/4 8 A
7% kx4 SPM &9 1/3 - Tardif % A[9]R] A 6ppm O; #2 SPM (120°C)£ B A #h 4y ™4 2148 14
QR - £ 4B M @ 0 Ohmi JR4F 2] 48 698K © Morita[ L1135 AR 43 21 B T &
By EER o ARG A RSB RAF B native oxide F R 5 A B # AL RIEAE o

MBI A B AT TR M ERIEREE - ERBURRA R T kA G SE R
Wik @mEMEE  EREELEARERFEFSN  TITH T R EFERS pH A RF v
surfactants - KM RMEF EE FE R B A/ % > M BT 4 F 4 K4 surfactant & [ ## o

sk Li 2 A[121#] B O3-UPW sk » 2537, 5 [B) & ® 69348 A & (contact angle ) [ 85 F
16



¥E MR > B~k @& d ke (hydrophobic ) % & #./k M (hydrophilic ) » Fo s
surfactants &9 R $2400 o B bk F 2 & PR 7R 5 O3-UPW & 2 B ] d 3% A 3 9) > Hattori[ 13]
#1F O3-UPW & HF &4 %8 F 3t 35 ¥ 42 % 76 7% (single-glass spin cleaning ) M4k » 2838, %
PRk & g ng ] R4 oo AR BMR - ERAR AU g/ oxide 9B MY - SRt £y
ERB AN EAREAEET LB B ERFREF LR EHE -

A Eik ey 4R o 7T 4o pre- cleaning &9 B 42 £ 7R i K8 AL ) ~ B4 Wafer sk &
@A EPEE ~ AR AR oxide 89AET) o B AT R A9 S A T LA O3-UPW KR RIS A 4%
4% > B A HF #Fp oxide A& oxide #9735 24 > w14 B L O3-UPW F 2k A sx native
Oxide °

R E A O3-UPW £ 30248 1 & &M 7 Sh 8 %] #) £tk - Kashkoush % A[14]
BREFRBERLS » KA B EHRBREQHR o KA sedn s = R & J AR BT 09 5 5
#5 o Bk # A s ey DI Water (Deionized water, 3 & FK) & A Kom 89 & 2R & i
FlAB AEEHSOREZER -GBRE O:-UPW gy kB 2L R AR AR EL - Rk
AR ESUR A A0 B AR > BT B PR BURAD LARR B R 69 & RUR A e -

FTAE —fx A —CHy Z A0 24y > B bt & R0 RIEX T LA ¢
R—CH,; + 30; 2CO; + 30, + H,O+R

T - M AARE = EMEFHN R AT TREAM  BLAEFERT - LEH
b PRk R 5 BUR X 38 & T 3% fm o Kashkoush & A[14] % 8RR Bl & 89 Os-UPW £ 10°C
51240k & (etchrate) » 23,8 2 42 & A231® 60ppm 5% > etch rate 7T 3£ £ 500A/min
%2 AR 10ppm 8% > B etch rate 4K Z £ 200 A/min © 7R F) B Ae 89 S6 A %] 2 etch rate it
#9188 £ & - Nelson £ — 5| A "H% X (spray type) % #u3ho & A48 & H & @ o9 1§ 83k

Bk otk R A B FRE 40ppm B KB 40°C 89 O5-UPW o i ] 1000 A/min 1A _E #9 etch ratee
17



B R R 10pm ey maE - EFH 10 54 TRk (Re L TRFKEIFM) -

B 2-15 885~ O3-UPW X klafley A T Re A uyig /s » Ay M REARES (KA
I K& B & HAeds4 (initiator) » R K& REHFTA 69 B &5 o Nelson[15]48 37, & £ A B 4%
SALBEMB AR REZKD - e B GRS h XA (o Al) W& 4 & half
£R - B AR E 8RR R (B 2-16ab) - AR PR F ik — BB b
F e #) (radical scavenger ) 4o HCO; 2, CO » LR35 & SR B R ey £ % - 0;-UPW
7 EHRBR K (plasma ashing) 1% e Z AR KRG ERBRA MR > L HEROMET FEINA

FE o [15]

Cegassing

0.

Q, Gas ———) O,Aq. ———y M Oxid.

Direct
-

S . 03
Inert (———1 R- C——} R +0,
B
Indiract iM

M Oxid. + R”

W 2-14 RARBRETER (16)
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1m SETET! IRTT1 TARTE PTIT] FRPTIITITI INTOUNTRR  FAT T VT I 1m_.u.a.uL.u.uLou44.quuu_dJ4uJu_u_s.t m
1 N L a

mmw/
L L e ki R e i Liars) o

C 51015202530FB40458056 0_2 6 8 10 4
Crone Dispense Time {min) t‘.hmaélspaae‘ﬂ {n%}

T

B 2-15 (a) & {R # K42 Al T, 4 K EAZ d 4 8§ (40ppm O3) (15
(b) % R %K £4 Al T,AuA 0.01M NHHCO; & 56/ #] 2 # 4 B (36ppm O3)

2340: w2 ¥ KA

UV/Ozone £ t# it £ BRI ZAIH UV #2 Ozone RIEFT & 4 09 K & B A 78 K A AL
B aABF KT ARBE DN o RIES EZE2NBAFRBFELBIENT > TRAXK
HRERTOAE BN AT RER REZ ERBMEEGRREIEZFTHAY UV AkA
254nm BRI R A E BRANH FE SR EAZ A S0 KKk 185nm &9 RS X ZRAMN KR
(Total organic contamination’ TOC i@ #5428 A %% ) X A 4> 7T A& A2 A # 40 H » Bl 8% 185nm
BRMRBHEAKSTF > Ko Foiiaelafamlt emfgaitARmE 5 EZ87F
ERET & UV BHEZ ZARLEKTHATAR HO RHZERSARLA B HAOH:)
LEMME AR RS AN T AL AR S 69K #4 - UV/Ozone 2 i+ ALK+ A #ih B
ZHEH LRI ARR LA AICABERZIN, FEEZRF A KT HERIILEHE D
Borptestma A ABRMBENAN AL R ARILEDELAS FTHEEZRL BKRT

A #AcA e B g ey adt:
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03+HEO _k1_., OX [IIU

{-k8x[CHZa 0k)
ke

e » Oy (2)
k
O3+UV+H20——» Oy :
(Z480)O0RE MO . SN COy+aH,;0 (4)
ks
nO3+CH»,0b — CO,+H,0 .
ke
UV+CH2,0p  —> CO2#H0 (6)
k_@(-k8x[CHZa0b];
Os+M E » O,+H-,0 [r?)

THRETY OcAREBREZYEAZFWUIVEARAILIZ TR ALY  wAAA
B M AT $ i Oy 2 LB Hra ¥ b A F=rdbg i K2 n FX P HEC T
F2 A RIE) A Z AR FIRARB B EZRE s RIER2) K5 F&d Kb
BABELABBEAZIRE  REQ) A RNIGEABENAKTZEA AL BEHAZIR
F& 5 RIE4) ~ (5)B(6)7 %] A B o A& » B B 815 9 4 LA BL S BAL 2 R A = &
LB ARIE  REMNATE A EGRXZRE K I~kT AEREZRIERFFH
Kg % Beer &4 ¥ HIERA M FH -

B A RbZ A RIE() ~ (D)~ O)A(T) » B Z AR BB a4t RIE
2)~ @~ OFET) > &4 % ARG EALZ KA R L35 R B E) -

Rt & FOEH %S Ozone A E Oxide AR > HERMBRETULENT
UBRETFAHHFERRERESHRAER)  RELZAH SO, 4£#9 % insulating
properties * [& 4 LA &k 3ty 15  #IM ozone & Oxide # ftbAe — & E 4k &
Oxide 3% & # 800~900°C 4 &4 #2 4+ Quality - 4v 8 2-16 #|F uv-ozone exposure #

# 4%+ 20°C 30min £ poly-Si # ¢ Y p, Oxide film 6nm &9 2 E[17] > £+ K&
20



32 %] #] A XPS spectrum $1 FTIR vibration 4-#f » B35 Si-O g eyfe 2 £ £ »
Christian K Fink' %42 t #] /| ozone ffbik#le) ZBE 2 55 AL KB T Hi
#At ~ Growth rate independent of surface orientation ~ A & & & & T/~ a9 45 1% >
£ 1965 4 Deal #u Grove[18] 42 i #] /A f£ Ozand HoO & & 6938 B F » £ & 89 &%
RRESZAMEK > ko B 2-17 Aiow:

X=At (1)

X* =Xy +Bt 2)
X f/LE B EMm) A& t A ey e (min) > B Growthrate 24 > 7T B4 & # Oxide

layer pg ik % € LA linear growth 7 =,

[ 10nm

Poly-Si

Si()2 Thickness 6.0 + ().1 nm

2-16 HR-TEM of cross section of poly-Si with SiO, film. After ozone exposure for

30min at 20°C ©2007 The Electrochemical Society [ 17 )
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at SURFACE: O, decomposition
into O, (g) + O (a)

in 5i0,. O diffusion

at INTERFACE : O incorporation

2-17 Schematic representation of how silicon oxide grows by oxidation in O3 [ 18]

2.3.5 & R A B 6 RBHH

£ A A KR T LA Hih o) Y6 M A8 g 425E © Hoigne and Baker [19] - #F 13 #b48 24 09 R &
S EE: (D ARBR T o) & SVE8 f4C A B8 A A 3 7 504 A (direct ozonaton) » & (2)
ERRRIER T 6 A R SR B B R FRIEN B =R At - BEA KD ETR
LR JEFS % 8 & & & 8, 8,1t A (radical ozonation) o [ st & S bth A 4 o ik P 69 F 44
YR EX EAABRYEBEREEAS AL S AABAZABRILRE - — &2
AHEBEACHRBRETHB N ERPELARERENEGANREARSD S ARA
ARG AR FTEHEKR > M AR A B EZAEEIR ] - Hoigne and Baker 25 37.:(1) /£ B¢
HRAT HBZASTFHRLCREAEZRE - QBAFNELELAE HENEST &
pHE ~ B4 UV &~ w8 % MBS AAMGTRAERRIE -

HiERABEREABI20]8FE A (DFE0RRE > QBREFRIE » G)RALRIEFELHET
R ° 3 /o g R JE (cyclo addition reaction)f4 B 2 & &, & 1 4%&(electric dipole)é: 4% » & &% F

G A ity R fo st E AT 1-3 FABAR G IR Ao R R JE M AR B B AL > AR A ARIBER T
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7 nz. #% FK (carbonyl) (8% 2%, B7) 1t 440 & w1 8 T (zwitterions) » 7] B # — 5 RJE 4 R 5

[y

fA-

i 4,3k (hydroxyl-hydroperoxide) Z At &4 ¥1 18 A AL &, - 4o T B 2-18:

+
oD
0 NG |
j e 0\ 0+ 0,
o "o
RI;C=C:R3 B SO Rk ({-"Rl
R2 14 1 Rf" T Ry Ry '_, R4
Ozomde
o Rl
= L Mo
H0, + R4/C=D Rj/f:_o i
S Am
0
- 0 Rl\\(\:ﬁdf Rﬁ
"R, Ry” j‘ Ry
HOO_  _Rs L / 2
b {-w‘ = -lf—— ‘r ~ R ""LH
HO™ TRy Hi 4 JJ_[
Zwirterion

i 2-18, 7 et R B [20]

#.E F R JE (electrophilic reaction) & % [RaMeSin B BV E FE B » £ 384 8157 F kb

)

P

M RIE > FEBRZBRRARIEAEEFoEARKEGE-OH ~» -NH,) »

<‘-rv

$1 8 B 47 B (ortho) ~ #Hir (para) 8B RE - 12 2 % FHB Lo A HHET T

(42-COOH ~ -NOy) # » Al¥UF § 92 & AT RS © %o 2-19
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A D
o _.I:I—-J — Oy OH
SR TN O
m—rhﬁ/ 0
=
o’ To- ‘+ = - L/H
@) Tk Cr)’
* OH
mer D
| + 1! -0 D
rr T Rk »
H- b
Sk ““\h (.ﬂ'{ iy C/
F 0—0 OH

B 2-19 & &4 FAREFRBMAHI20]

B A% R JE (nucleophilic reaction) £ B2 A& E TR 2 E-FME L 5] 8%
HAEFHBTRAL -

¥ B & #4244 R (Free radical chain reaction) 2 8 £ K ¥ 5 % 8 8RBT a9 1L M
RAABHE BNAABBARREMLE AL FERGD  HEAHNLZAER - @
B s A PLA 2 R R T
(1) & %4 Ao s (hydroxyl adition)
(2) &3¢ F 4% 1 K& (hydrogen abstraction)
(3)& F 3% 4% (electron transfer)

B A RIE S KT B & A fit(radical scanvengers)d H E kb B b Aoy # g -

Ao AR B o AR ~ R AAR  RRAABBAXIRERRRA > Mt e dR8gR

)

JEis AP HIVER o ZAMMAR Dk L AL HE A TERRSER2 pHAAE » A A%
SR I — e p Bk F(F™) BILRAAA D S AABGA  ThikEk)»mmY 2 81k

HME -
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M&23[19] FHEAEBAIYRIERF |48 EBAA0~10°M " sec’) » BT
TEAMEEEIHRBEALMIAEN EARANEENE - MkE S AL AMBAREZHENRER

RIS W OCREF ) AILRIE

& 2-3 RARABRYRBRE K9]

RJE % % (M 'sec™)

B Pka 7% pH B

ki
2-chlorophenol 8.3 1.8-4 4.4%10°
Fumaric acid ~ 3.0/4.4 725 6.0x10°
Maleic acid 18/61  2-6 1.0x10°
Succinic acid  4.2/5.6 4-6 <3.0
Malonic acid 2.8/5.7 54 <4.0
Propionic acid 4.9 2-5 <4.0¢10™
Acetic acid 4.75 2555 < 3.0x107
Glyoxylic acid 3.2 1.5-5 0.17
Oxalic acid 1.2/42 5-6 ---
Formic acid 3.73 2-4 5.0
HSO,/SO,~ 2.0 2 < 1.0x10™
HCO,/CO, 103 8-10 <= 1.0x107
H,0/0H 15.7 8-10 < 1.0x10”7
H,0,HO, 11.6 5-6 < 1.0x10”
Cl --- 2-4

s

e ARBAIREA EFEME > LT UBRMK ) TAKE B FARFEITRE-T
WALEMHEERE TN ARBERGME © & 2-4 201 & %k 2-5 [21]15 5] A & 840 @A

ABARARYRBRETH K25 HARAERRBAREREZILE
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%24 888 hERARYRERE R 21]

B th Bk pHM R F H(M'sec”)
2-chlorophenol 6.5-7.7 1.2x10"
catechol 9 1.1x10"
hydroquinone 6-7 2.1x10"
p-benzoquinone 7 12x10°
fumaric acid 4-10.5 6.0x 10”
maleic acid 4-10.5 6.0x10°
succinic acid 1.5-10 3.1x10°
malonic acid 129 2.0x10’
malonic ion 6-7 3.0x10°
propionic acid 2-2.2 6.2x10°
propionate ion g 8.2x10°
acetic acid 1 1.6x10
acetate 10n 10.7 7.4x10°
elyoxal 1.3 6.6x10’
oxalic acid 0.5 1.4x10°
hydrogen oxalate ion 3 4.7%10’
oxalate ion 6 7.7x10°
formic acid 1 1.3x10°
formaie ion 6-11 3.2x10°
SO, 1.6x10°
HCOy 7-9.4 8.5x10°
COs” 11 3.9x10°
I 2 4.3x10°
H-0, 7 3.0x10
HO: 7.7-11 6.8x10
0m 11 1.2%10™
05 9-10 1.1x10°
OH- 3.7-7 5.5x10°
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£25 RAEBERBERERBZLE

A E LBAR MR
RACA] %84 F(0) TR 6 & E(OH- HO, )
R AeH % Wi
& 1 pH B1E - b pH=7) Wt (pH>7)
AT N m
TREmA RE T A
Hm B WET R RER &
8 1A & F 0B
LABRSEE W W
B
. 2.5 75 4 (OH) - Bk
SFE | NH) - 7 RA(OCH) & o
T A Ay
3.3b B RN i T
WA
RALE B i BEH - SN - VAR - BYIR
XRICA D , -

% A
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24 JERw B SHRF
241 FE
bk G AR AR S EE R S ENRDRFMRN N WwE 220

RAZERAE - 5 RHE

&

LT RO RRTER RZNFTRR A2 L5102 RN
S EE NG AR E R RS E 22 c AR ERFE S RB SRR ARG EE
8 RE RS ERARGBEAH POHMNE - BAIBRERZHRAVESBMAFNAE
4 #5 Bh 162 7,48 st # ( Plasma Enhanced CVD» PECVD )3 # & & %1t 2 &.48 st # ( Ultra-high
Vacuum CVD > UHV-CVD ) B # it # % &5 -~ £ 45 F & 4 4% & ( Excimer Laser
Crystallization ; ELC) ~ Bl 484 &% (Solidi Phaser Crystallizaition ; SPC) ~ 48 35t 4
&7k (Metal Induced Lateral Crystallization 3 MILC). BZ#i%8 B b g2 E ik T ot & &

( Continuous-wave Laser Lateral'Crystallization ; CEC) °

Amorphous Polycrystalline Single Crystal
(3'5 I?H‘T’y) (% &%) & 4 (grain) (—%i F?EIW)
H : |
L g
HH \(;\-.H 5; f ’
Short r:ﬂge qrder Grain b;ﬁfﬁ? # 3 Pertect
SREHEEON Large and more Perfect crystalline,
Small grain structure, uniform grain structure regular lattice
randomly configured Electron Mobility structure
0.5~0.8 cm?V.s 30 ~ 200 cm?/V.s > 600 cm?V.s

B 220 w2z & LHBVELE
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242 FEREGHBRR

THERDAIR 4B ARAEETH N (10~200ns)83 HFE K EREEMMHN L > FHER
ey A AR R R B4 3R a0 B4R 5 R B B IR LIE B R T [F(Annealing) 0
E A B kA& SR (re-crystallization) © bR A2 > 2P B AR 400 18 K St P9 SR AT A
A HERTE BB KB F RS EARBE EIFERABG AR 0 B LT 2R KB 3 ST Stk
# B AR > 12 4212 4 )8 & K (Furance Annealing) 2 % i& i& K (Rapid Thermal Annealing > RTA)
BEAR B A B AN &k 2 AR Ri8E T & & & M & 44 (Twin Plane Re-entrant Edge >
TPRE)#: [ » M EAREHGERI - §A L H L SR KA E 4B Kik R ho bk Ko 3K
PR P SR BRI R I AT A A K bk b SR e A2 - ST A& ST AR NI R
=g © [23]
2.4.2.1 & 8 # & % (Continue wave ;€W laser)(Nd’: YAG & &)

LEREH T NS YAG G EAHE S TER I 5 NS WA W Ry LS
MWEA o Ew JE& PR MR o T 0 Nd™YAG & 4t A BT 4oy — 48 > T4 1993 4 Bpig
BRERAS By @Ry JLAF24] AR AWMB A RBIH - FHEAABRERMBERK
) EREERE  TEMS - EASFRAGERANME BEKET AW Blibik
RI1g > THRBAR SRR FG1um) » 2 HF 4 REN4 0.04~10cm - B LA % ERAF
WA ALERSBH% W RigELERERATR » ARXRTHEMGELTNHE T @AR -
2.4.2.2 BkfE7 ik E 4+ (Pulse wave laser)(Excmer laser)

Bk AEr ik & 4t B & % 4T & 4+ (Excimer Laser) 75 & %> 1976 4 & £ B /& £ 5 7% F 5 £ (Naval
esearch Laboratory NRL)Ff 4 & > # 5 F & 4f (Excimer Lasen) &y B &2 & THs s ah R -F
£.8% 5 (Excimer Dimer)# 2 » Excimer 4 %] % Excited Dimer 3% X &4 A7 ~ % ¥ 38 F AT 4R,

BAHTFEHBNREES > T U H A F#E 45 F(Excited Homonuclear Dimer » 344 %
29



Excimer) > 4o F, ~ A, ~ Krp ~ Xe, % > & & #% % 4 -F(Excited Heteronuclear Dimer > 2 %%
Exciplex) > 4o ArF ~ KrF ~ XeF ~ XeCl £d#8 - K 2 ¥ A £ 5 FF 42 ArF(193nm)
» KrF(248nm) ~ XeCl1(308nm) & #> & 4% & 5 F > & 48 dy #3048 89 | % (Halogen) R F » 4w F
Cl ~ Br % » g5 M £.82 (Noble Gas) & 4o He ~ Ar ~ Kr ~ Xe % & A M & 69 75168 (Active
Medium) » 3¥4a & #JE A M5 R B8 mAb B 5 T E 4 HA Sk IR B KR sh s (UV)
3% 56 B (<400nm) o B By B R AR K SN RAR S RSk R4 BT R E EAR DN RS
AFREMETRERS KA TAFRREWERANRam T - BEEEZ - BRAEHT -
% &R & FAAR - [ 25]
243 B TEHERRERELNFT X,
2431 R 5 FEHRE

EETHAARBETI=ZRF  BpAeih T > 308 KB40 3 ke
LIted g B AT 4o 1 A B 5 4o N YAG T 4te A N YAG &8 > A8 4 RE
F He ~ Ar ~ Kr ~ Xe f88 » &35 B A842 7T 24 & 4 Arsfai -+ R #2 (Population Inversion) 3,
REME -
DB E R ANB LB R XA T NT YAG TH ¥ AEAABEER £ FEH
PR 20~30kV FER)WATEME Y  EEMEESHEMR  TEAR TFRREGK
ﬁ °
B EIRME(RME R B): B2 TAE 0 E 6 sk LB A dhey R 488 (W mx 4R AE) & A F AR
WA MARFRAGT R AETHE LR T > ERM ARG ERERHLER AN B

A ke E -
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2432 B FEHE KN FT X
¥ M &5 FF 4 ArF(193nm) ~ KrF(248nm) ~ XeCl(308nm)48 B #4540 & 2-6

£2-6 TAREYTFERASE

T 4165 ik KT E oh
ArF 193nm 6.4eV 30~60W
KrF 248nm S5eV 150W

XeCl 308nm 4eV 200~300W

BIEE=h'v st ERFATFHE > B AR EXFEHAABRADATREN S 6.4eV > 12
EAESFERTEARE  LFATATRGMEERLET > LEHPHDERES
DARMEAE > AL THEEEENE  BEBEET AN SMRA[26] BEY
SHLRE AR ¢

MENTFE 4 HY BiBF L PRAXeCIG0Snm)AEE S > £ £ 5K E % KF(248nm) -
AF(193nm) 3 5 F & 4t o R 84K 0 A 48T £ 4 0 XeCl 5 F 4 A8 ARE 5 R
1§ TERSHALE GRS T M4 6 XeCl(308nm) B 5 F 45 & X, o 2 # 7 Esa ik ko
ERFEHHLERMBAEMBY - BAARRENS BHERRSE - FEEERARY
Pk B o B R o 7T 5 A)EF KR 6 (SLS) SA2 ] 1 & & 4 (SLG) » 4o FAF R 8A:

1.3 8k X 1] ¥ B] 1t 7% (Sequential Lateral Solidification,SLS)

4% X Al Bk vt R A M ~ 6B 9 RTSE AR 0 DA R 5 F & 418 K(ELA)
XARANRIE M A S I S5y (a-SD)E BB R 42 B 4528 /B 1B K o M Hiis A IF &5 LR 0 2AR
B2 8 EAQBERTOREOES T R B R B R A 6 8 R

& B T BB TR RAAE AT CR SARAE R @ M Rk EBERIKET 0 S
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&AW AER KT 1~100pum & [ 27] > b ZAF B A AT HAF RN lum 2 F K6y &k o
HRBRAETH 2R EEMAHGREHmBERIR > RAMFEL  BESTHEBSH £

AME T @GR FETFRG T WAL AT ETESFETARABRRS

b

o

g ETHY

ZN

FREGEFEEN R GHEREFEMSE - B XA A AF 15 SLS #152[28] 5 sb {22 4%
BATEREN FEHRTERHRERAMAEIES S B AEEORBEARK > £ER
TIAREH G He St o SR BRAKOREREREFFYIFRMAL > BEOE
RRAEFFERER] > BABRKNERRE  AREkRESBEHKE SRR TRHEFRIFOHER
RS BB B AGR R RABARILE S E LM -

2.#848 % & f& 7% (Super Lateral Growth,SLG)

ARG AT TR E M T A A 2 B TRA - AT SRR THRATEZ(
pm)k o BLBEIRA KA S &5 SR (SLG)R Al ik oot B F 4 AE B R SUH 4 B0 4
R AAIERR 0 LA SR RAE A A T @ ARG SR RS B R &9 & sk o £ R B E 4
FEEEET » @48 FR S 4 EHETF SRR TR~ Ium &k > BARTUARAG|
SR AR &) A R AR HI[29] - HE S Say B E ARG RK 0 HENIESLE HE L MR

tEakE A R LB E > KA - R hIFR RS RIEENREE > ]

% SR WA o R 28 ARG IE R BB AR B RO 0 LR SRR A REAE
% ey | R A0 56 H R SR KNt o

ARG A k2B A G XS BRI RR D T A R emey E 4> Brdbkd
FEBEHRERAMTEIEFERAE > AR HES > £RE S g2 EFH &7
FMARLRAGERRLETHRBAE B - k262 A7 ar%] 3R KB A2 P ik @t
ES%Z eRETASHELIMG  ERETESENTH > ERMEZRBRA &

BE bR L EF KRB KF XM S By P14 30] 0 42 & @omidfE 10 pm® @H RMS &
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1K ZE 6.5~8nm B W Tafe & F A7 #F-F3aibmt [ 30] 0 £digdie s % ey R minks 1A 3
pm’ @Ak RMS A7 2nm > B 5 & A 9B~ THREREWRIA - BEH A AF 15
SLG A %31 st A2 A A % 4232 -8~ 68 ~ 128shots 1F % & &7 H Ml sk > TR Skt
TiE~45um > £(INDEAFRBHER TG ZEFELBEABFEFTTE  ERMERFTE
B T RS 0 3 Bk AR T 15 um e T Ao R B R R A Skl AR R e B
710 A Ak SR B #ER > Sk 2R AR 694K &4 (Columnar Structure)
244 % &5 R KA
2.4.4.1 % &7 %k &% (Grain) K
1.& @& 4 B B AF M) - 52 B 38 42 3 AR Sl

AL 1996 £ D.K.Fork % Aff#R ko @221 prm v 24| £ %R ER RERR
BA > 3 Ay Rk mopAE R R A IS Rk e e R AR A Al A R EEER A A s B AR e 2L
Belt R ey SR Bkt — B Bust B 0 A1 TEM R AFM R B A R B g %4t » 334
LRA B SR ETNR GRS AR RTAL SRR S EABRENEHIE TR A
BRI G SRR E A [32] B 9hE A AR RE A B B (~2.53g/em’) KA B RE B 3
(~2.30g/cm’) » % 7% ) AE 0% A B BR AR K 0 % R bR 1 TR B TR 25 099 A A AR Sk ) A R B
P REGEERE B ORBRE AR SR() > TR SR AE B B 4 3 @47 AR5 IR B RIR
B9y BIL(t) > AR E BB IRIRET > ® M AR REMRRES ERE KRG A
@R E R (L) & T REALSRAREE > @R R KM (Ridge) 2 I A2 4 (Hillock)(t3)

4o [E] 2-21 A7 o
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[solid \ Uiy soia
0
Substrate
N il |
1
X
2
%ﬂ boundary
i3

W 2-21 2 @ &8 B AFERARS-Z &8 SHE KT EE32]
221 % Swy dhok Ak iB A2 2 SPRE

to: A A% T B 2 A AR R
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High-energy |
rradiation AT

'

solidification

W 2-22 x @ EaTRERARS-F B RBRE K~ EB([32]

2.3 % & & (Explosive crystallization) & A8 #1688 5 & SR & R - B & SR &)

WBIEMEE Rk R G E i R AR T LB 8 S & A RHZ IR w2 Ak Ay BRHE
EER > RAEE D ECAKE » MRS & R A AR R B R e Btk 0 AR
R FER(33] 0 2L S EALKAE > ER AN X R BER R E - BN & EL
REBRPWESKEBE R > M8 F B ELERREES KR MAIERFHH &S
BHE&E BRIV R % & AR - A AR b 38 4 - B4R AL H R A 1993 Fhéa 4T e
thaE K% James S.Im A4 > #]A TEM RERERFHF LB EBRLE LA EMBEME
FEAR AT RB R A NERFEEEEEREGE > BAEERARBEEIRZES > £
BRI TURFIEFT ARG S SEE > BULRRACA G RK& » REOEX
AEAGHEEREQRET KK EHEEE T DBk LR A Rk (34] - REE

ZEHSHNABREEEEE - SRTTAE - BANEEEE L2 M5 RIERH QMG
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B ZFEG gRBEHFRTI AL R EFEIIMEM  SRB/ > EEEAHAEE
AR R B R 0 SLE I Rk AR KRB ENME R AR -

LEHREEEER: —BREASZGAEZFEG AT FEM MRV EBMEHLE VAR
ey % SR B

3ABRGRKENMAEERERY AU IR EFTEF SRSy A £ > EmE S

E\s}

RS RIS BB E 2~25 /2K > BB L ARBAARE SR EAR S L B

BASEREFECRAME S B &k WA MR ZBE T HRAIG R &KBRE

~
7

B> AZBRASET  BERNSETRANAR M FIATEEARERFIREEER
o B iR T ARG A Bk R P34 a9 BiECE A9 AT K e
SLG m&k#EX:

#e SLG BIRTTIF 2R AW L85 (MK KNE1 % S5y ) IR 0 HeBl A B — R KR
N RE AR R R R B B & SRR R 0 BB EERE R a0 AT SLG & B
E/HBE BT DB KE  EREMOT R BAFREHRE R 2R 80 5K
WL YT ERY 0 ik R ey A Bl Ak o SRS SR ] 64 BE AR T A2 SR AR SLEE 3B AT A A

BRlamkgRE  REFEGAGTERBETN > SEBARTIREKRRHEE > BREL

\

o % 04 %08 B R A 8] &y A A2 K B AL BT AR AT L3 A o [34]
2.4.4.2 4 ¥ # (Pillar) & 7%
BEREY AR R BERITAHLIBATE Y AU T Rk
LA A :1996D.K.Fork [35 |$ AR B F& FEXE A ELNERLE L & RHTA T &Rk
AREE 0 SR G LR 0 B SRR R B EARREF 0 & Ak &k 1# R (Grain Boundary)f# %

EARAG B % £ 0 30 A AT SRR R @ A R (SLG) - AT AR Y TEAR P B Bt i R -
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2 AR A:2000 £ An Shin % A[36]48 30 K &y 34 B 45 S @ A2 A7 48 4 B AR R e iy
(Pillar)» $2 8 % — 42 & A 3T HAM R LAY R &AL & (24 &2 e Pillar
EARESREFR -

An Shin[34] 5 AF A R @A M XA RBBETH B KRG - R FEEBAEES 28
R B BA AR Z T AR 0 AR R 0T A NS BREY LA S By 2 T B B B ) BB Rk A B Y

B RegAriE ity > £ D.K.Fork [35]77 4% th 9 &k s e A X8 i 48 & e 4 bt A5 B @ T8

=

4K (Ridge) ey Sk & 7 » & =18 =%,

b
W
Cm
T
-

A & A iR AR (Vertex) s ik 4
(Pillar) » AXR R & & &g R 0 1248 An Shih F AR RHERALRD LR L Sfd R -
FER W I By o B 2-20 om0 E R BIE T B AR (a) 0 R E S FE SR
Hom L Alrakik ey Ik ey 0 FREA R IERREAG &S » o m—EE RN Eb) 0 B A
Bl R @ 2R 8Ok AN AR S S Ey B4 4 BUR O B (C) 0 B AR & B B F 6 R
VIR B — B S A AR BAR B R KRR (D) F & KB R AR R B & m B
V5 ke LA S By 2 Fe] B T4 3 1 BUBRREZA & W IR A1 R K mdkay HE 7] B K 64 Shok 45 45 B AR,
¥ B AR s (c) 0 AR R BT R Bl a5 ke BB P A R R EL AL > IR BHREE

BE5AMKE) > o 2-21 Ao o
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R=F KBy %

31 ATE

AEEH EBFUE R FARMAT R IR 2SI A& a-Si &8 ELA % 2 3, poly-Si

HRHBRE > EREAMBERBRETHHE @EFESH -
311 AMER BT BAL

HA AR E 0.5mm z Corning f&&% Glass A R ~f 640%720mm A &4t > A ULVAC
PECVD (&35 CMD-750HT)42 8¢ > 8% 13.56 MHz» & /7 1.1Torr > = £ % & 80 mW cm? >
# 4 7 F) — chamber W 445 -F 358 & 460°C > W F R kB LA DE=RE(wE 3-1) &
BE 2 BE 45 % 55nm z SiN B t#&130nm SiO B LA & 43nm a-Si(a-Si #24 Laser
&z eHt) s e A PECVD R A2 27 I8 294 8~10% 2.2 € » 4o k& & B 4T ELA -
5 B & SURR R BT BB BE AR 7 Ak #4084 B=layer % @42 PECVD P 44 heating chamber

& 480°C 10 42 ikt & B 1R 0 R I Btk & 1R X AR -

a-Si43nm
Si0 130 nm
SiN 55nm

Glass

31X ERTER

PECVD ﬂfi}i},@ fb%SIH4 > NH3 > NZO > N2 > H2

RARR/ AR (scem) SiH4 NHa N20 H>
SiN 1000 5000 - 7700
Sio 400 - 14000 -
a-Si 1000 - - 3100

&R R E A% NF;

BBk I R &% ~ Load/Unload Chamber % 80°C(~75C) ~ &%

ps
W

F o e ESM -RF 24 B
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Vacuum & CDA #,5¢
312 R ERA o8
L3RR BB 2t > R S FUR 3
2.5 —mRXR AR ERKRIE K5 BRA:

03(32 #)+HF(32 #))+H; in Water(18 #»)+03(103 #)+N2(30 #5)

U EFERH R X% B 64 FRNA:
Pre-Clean Step :
O3 (32 #») / HF dip /H; in water (18 #5) / O3 (103 £»)
Ist Oz : # B AR 4 A8 SiO - HF G EERE 5 #8 iR £ hfE & 373 £ B R 2 R L1 9A 48
HF (1%) : #2408 B A ¥/ B 4dh » R R REZE YA
H, in water : AT — e feg HE % 84
2nd Os: At MGG LA BARE R i 2 B0k 50 05 BB B 8 A B K KR -
313 2o FEHER

A x 2 %:E R Os 18ppm treatment » # 5 F F 4+ iR K & % (k0 B 3-3 A757 ) ELA Laser
scan speed (step20um-300hz*20um/shot) 6mm/sec > ELA = # R & &9 1& LAMBDA
PHYSIK LS1000(4w & 3-4) > XeCl # 4 F & 4t (% &:308nm)pulse - F 4t sh £ 4 300
Watt - Duration:25ns > Repetition Rate:1Hz -

¥HRBmey e 2 A DIW (Deionized water, 2 & F KB E L E1F - HF H 1% %E ELA
(excimer laser annealing))# & £ 3 3% % @1 A 308nm &9/ Kk XeCl KR > 4w 3-2 $FF
300Hz #7452 370mJ/cm?® £2 46 Ny B Oy 3 Bt 3ppm AT #9335 T # a-Si & & anneal &9

#)1F - Anneal F X & shot 3 # Speed 20um &) K, > laser &) beam size & 370mm*4mm >
40



3+ & 4 & shot #  — shot &4 overlap ratio % 95%-(Overlap ratio: Bf & & 44 5% & LA Scan mode
AT i > Mb— Shot $17F —1E Shot 4y &£ %) Anneal 4% 693535 1% ) # & 12 B ATVE 047 &

# i TFT otk o

Excimer Laser Steering Mirror
( A =308nm,FWHM=25ns) |

Objective Lens -
e

a-5Si [43nm)
Si0, (130nm)
SiN_(55nm)

Glass

B32EHBRYEZFER

_Laser Chiller Unit

s Laser Controller

Beam Profiler
Power supply of
Pre-heater

Laser _Casseﬂa Station

Automatic
Window

Loaciﬂ.lnloacf
Chamber

B33 ARXBERAZIEFTFERASK
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LS1000- Components

1 - Main Switch Module

2 - Discharge Module

3 - Thyratron Supply Module

4 - Frequency Inverter

5 - Gas Circulation Fan Motor

6 - Gas Unit

7 - Electrical Module

8 - HV Power Supply

9 - Heat Exchanger Module
10 - Cryogenic Gas Purifier
11 — Gas Reservoir
12 - Discharge

B3R5 T EHARSRE

314 TFT ot 24

bo B B M= PMOS LTPS. Process flow s @‘@}}ﬁﬁiﬁﬁ Array #2147 s PMOS
LTPS TFT 7tk @ 7 A 89 T4+ A KEITHLEY 4"200. SCS & 8] with O3 #2 without O3 2 & 4+
ERM

32 A A %M

L & & 7k Ozonated DI Water (Deionized water, 3 & F7K) BUXAZ #4664 4 8K 5 44k
o RRERAINES - 2B URY > AERKRFRFEANEAREAGAL S RAL &
KB BEHIEe A A B (Diluted HF) JE A £ 75 R B A2 > 7T A 230k & AR & @ ey ik
(particle) ~ & B fo A #4754 o sbsh > RRAMERA THEZ > TRRMEY PR gRIE -
£RKE A B RSEHAMTAN & R A I B Al AR E X8 T KORAD) M B AR -

ERALAKEERAZALGE 3-S5 Arn) EREMEARNEAEARES  Roysdif
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KREBBRESEERS ERRAAMRZERANEEREELLAALEBHARFEY

X )

Hydrogen Gas Sensor  Ozone Gas Sensor

Ozone Gas Hydrogen
Decomposition  Decomposition
Tower Tower

| Densitometer for  Ozone
ool  Ozone Water Gas

Ozone b Ozone
Water Water Gas/Liquid
Supply Separator
Hydrogen
i Gas
Ozone 03+07 Drain
Dissolving -
Module
& o | O3+02+H20 Hy+H0 Gas/Liquid
Gas/Liquid [ T Separator
Separator
DIW gy - S
& Drain
H70 Power Supply &

N——————— Cooling Water

Electrolytic Cell

M35 EMARAKELEZ 2 &%

TR E A2 B AT B Rk o B ARE ) F M g1 sk K oy B T B
THRAER R ALLEK > NETIEARREREEMRA Gy MERBEZLETR
sosh > ERXLAALRERAUTHER
I #RRFSNER T RAR
2. BERAHEEZRKAIRILE R LfdKER =

3. RFBRBRREBAHBS
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33 KmALEH

HHABXERTORLELBER  ERETH PREZR UM TRZIASTAEZY
BB > URATRITR @AM 28R > &8 aSi R @eyFti S S HE > 2
PMOS TFT 7ot ®AF#RAZ » RAR GO E o) £ B4R -
33.1a-Si A@HH

Corning 0.5mm Glass

)

PECVD

l

3-layer Depo
(a-Si 43nm/Si10; 130nm/SiN 55nm)

!

}

With Os.treatment Without O; treatment

05 (32 #)+HF 1% (32 #)+H, in Water(18 £)+05(103 £)+Spin Only DI Water Clean

Dry(30 %)

Y

AES/XPS/FT-IR

analysis

B3-6a-Si XEHHAXLZERARERH B>V EHAR
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332 3 B EHAHZITR

Corning 0.5mm Glass

!

PECVD

A 4

3 layer Deposition

(a-Si 43nm/SiO; 130nm/SiN 55nm)

'

With 18ppm O; treatment

Y

Without 18ppm O; treatment

0;(32 #)+HF 1%(32 #)+H, in Water(18 £»)+03(103 #)+Spin Only DI Water Clean
v v
After ELA After ELA
A\ 4 A\ 4
Poly-Si Poly-Si

A 4

SIMS analysis
(Poly-Si surface)

SEM/TEM-HR & SAD /EBSD

analysis

SIMS analysis
(Poly-Si surface)

B 3-7 Poly-Si Characteristics K 88 Z SRR M ¥ 2 # E#H
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3.3.3 PMOS LTPS-TFT Process Flow

1. A buffer layer of 43nm/ 150nm thickness of SiO / 55nm thickness if SiN were deposited by
plasma enhanced chemical vapor deposition (PECVD) at 460°C on glass substrate

2. Amorphous silicon film of a 43nm thickness was deposited on buffer layer as the active layer
by PECVD 460°C

3. Dehydrogenation at 460°C for one hour

4. prior cleaning by HF 1% 30sec and O3 103sec

5. Amorphous silicon crystallized by continuous wave laser with wave length of 308nm at room
temperature

6. The polycrystalline layer was tailored into active islands

7. n* ion doping of PH," ion implantation with the concentration-of 6x10' cm™ for 13keV at
room temperature

8.100nm thick TEOS gate oxide depositeduising PECVD system

9. PR (protect layer * & %[5 4 s 7 #1738 B 75 H) coating and patterned

10.LDD (Lightly Doping Dran #2444 ) ion doping of BH," ion implantation with the
concentration of 2x10" cm™ for 75 keV at room temperature

11.PR coating and patterned

12. p*ion doping of BE," ion implantation with the concentration of 1x10"° cm™ for 30keV at

room temperature
13. Rapid thermal annealing performed to active the implanted dopants and recrystallize the
source and drain region at temperature 650°C

14. 200nm thick Mo gate electrode was deposited using PVD
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15 .A 130nm / 50nm thick PECVD SiO /SiN deposited as passivation layers
16. Hydrogenation

17. Via hole open

18. Ti/Al/Ti deposited by PECVD system

19. Patterned to form the source and drain contact pads

+— Gate oXide

TFT Cst

12um

Scale: | |

B 3-8 PMOS LTPS-TFT Structure

47



34 BBRZIASVARSB

34.1 ¥ X EFBMSE (scanning electron microscopy » SEM)
FHAXETEMBEAFRETREN—wREREALAET R > SEREHGRITREY

Bif > REAA THGEZEFNETRFBABREES > EA - RETRGANBSHLRAE

ARG  EFREBMHRAGTEALE - REFAFT RS ET » B AR BNR®EH CH

BME R 'Ry Eie o AT A HITACHI S-4700 TYPE-II 3% 4t & F Ba 24045 L 6 kV

=

MR TR RBRE S EE BBV RAE > #| A SECCO ETCH(E 4 847)8:%] 90 £4% >
A LA DI water clean 2min > it #4725 & ] Grain Size " Z L& o
3.4.2 #i& X € F B4 (Transmission Electron Microscopy » TEM)
FERXETFHRMBEAFASEEET RFEM M ME T R AR & AMFRGEMH
SR MES)  Eh—LETMmERNEE S RERG - WHEAH - TRIGEARVHKA
RAFAREFRETRERERRNEGEMELTG - £ BE FRMSET UREH OGN
FEAEIL AR NE c RERAAESTFRAMSEBE R ML SR Poly-Si 184tk
R®@m oAk o 345 4] A Wedge polishing & Ton Miller (Gatan 691 PIPS) # #% » B 1L
FEI-830 FIB(H & X 8 7 R BAMMSE)1E AT E B A5 R 3244 - £ % LA A FEI Tecnai G2 F20 » X
200 KV Aoi & B #4733 R 2 HR-TEM & SAD 447 BB E -
343 & FF @i 453 (Electron Back-Scattered Diffraction » EBSD)

EBSD 4 4i4trey RIZ M EWMMAFI A SEM PR HF O T FRELE B
ITRMHGBHTA  BARAGHBAEFOEARRETELET GOSN - T ETRER
RAFGAELE T ABRALELETORHAE T ZFLEF QT THRSA T QAT € EHLE &M
A ST Xk A A s 4 (Bragg's Law,nA=2dsin0) - B & £ T Se 4 893

o BAMAET O EFRRAELBE LR FELAR O TE LSS > HLAE=E EH
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VAR AR T F A & 90-0 & iy 12 B 4 A2 & 1B [B] 46 & F 7T B A2 m B FiTey B % - & A
BARARAEIBRTRVRT —HPATR > L PTRR TS BAAR LR Bt
BAEAE A F e (KiKuchi Line) - & %7 TEM #2 XRD & K& R F &k > ££% EBSD %A
COM(crystal orientation map) 7 #7[B] > A R ~H M REE XM EMG > REZHR > ET
FRI BB A RMA ERM s HAN..F > EERIEARR -

A E B 4] B BRUKER e ~Flash EBSD digital camera #475# % £47 % with O3 &
without O3 EBSD A H % 15 % &4+ 2 & 52 &5 44/ 45 5 B & (crystal orientation) 4% & 4§,
(Micro-texture) & &y /M £ H s 5L Loy 8 -

3.4.4 ekt E-FRAMSE (Auger electron spectrometer. * AES)

A RIZT AR —EF RBA AR @ L SR A B Auger TF 0
% &8 Auger EFHEE  RABRRA RBHUTERDKACEE > NKAEZTEFHEE
Mokkay JE B T34 B & #5848 (inelastic mean gréed path)48 43 # B b AES #8189 7F B IE % /)
REEAE 50~100 A AP - #HEBERBEE T 69 308 ~ oA BOm AR LBERAZE AR Y
AT RBRINRTRM TR - $RAEXETFROBHT > B HRFAWAREETY
—REFERHAET > RETTFHEEE FHERECNOEZ > AR MEG > £RIF 73R
EEH TR HBRE > ARGy RIFT A BEMAE B R - 4o XA A BT REERA A
R d o BARBE A ZF A @E) Auger IR ETAFERA B R BRI NG T ERTUKRS
i (depth profile) - B sbi8 & 47 I R4 BA A o — MR > BRIBEFREERFTAHA R &
ITHRBSRMER - ROt - BABRBEMN RS SK @ &EESH - KEBRAA
R i@ A2 F 1% F o VG Scientific #! 3% : Microlab 350 AES » 4 F 20 kV Auik & R # &K a-Si %
@ with O3 & without Os treatment AT £ & » AR ABM R BERREBRKENLELE

AES B RIFMIZE 4 18 | oF » XK BB EI4E AES o > S REELTRE
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7 3% a-Silayer & ®AL$ L E X474 > 4554t Si #1 O bond Variation /5 #%¢ -

3.4.5 EFreE a4, (electron spectroscopy for chemical analyzer » ESCA. or XPS. )
MHEhTAEEN X LRARVALETHE  HFRARNBHEFHEELEALET -

AR At R @ATEAGKREF I AERER S mARAT - LSRR E FEEARE T

% TR EEF REAENENL N REAFE  FRMBRATE LN EE T REELRE >

FTUATT B RFAEAT L AT T RENT— AT —RIIR - s LFHRRR L FTHE

B ML BB RE @ BT T R s o AL

Cor
e

ek

5 H R AEAR
B T kR A 6 2 o AL B

AEEA A R i@ AL E& P o VG Scientific » $4 X-ray A& # 4 Emitted
photoelectron » #& 3% a-Si layer %k @ib%: T A2 A HEHM T L EHILERER R EL -

3.4.6 —k#FH#4% ((Secondary lon Mass Spectrometer > SIMS)

5N

i

MHEHTHREIANAETRERMEA S RET - —REBETE BB EAN KRB

iy

S

EoMAKRERE GO REBETIEARE oM MR ARG oM B E o —REE
FHRECBBIMTIFBI A FGRE > MBET BN  THIRRBE 2 HIRE - —REET
HHAREAEENRAAER > TEALERMH T LESEEEE N X —RUT - —R#
FEEE > —BRUAELSHEERE TEA#BR TR vl T ERARTHEMXE
ik = o KRB U KA A Cameca IMS-6F » Ion Source:Cs™ i 4T with O3 & without O3
treatment %% a-Si %& ELA # Poly-Si & H 4R A Z AT £ R Lh#k o
3.4.7 143 ¥ 4 M8 3 574k (Fourier Transform Infrared Spectroscopy * FTIR)
AR REER > TFPHEREEL S TRIRS > BHEXTF > RLTAEF
Wi kA E MAF Rl B M FT-IR R AR TR E A TH B EaB A Fias IR 8%

o TERMEE S, EARESRE  AIE &5 IR ABREA A » BTHE - s ot
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BREKERFEEBEETRE  FIEEEZ N-H&SI-HAE > & IR A3 P T 4F5 548
M TRANIKRS AL  PIEAELEEEECHILHRAEENTH - RERAA
Digilab BIO RAD 3000 #] B R 4t &, %& & % 3% £ Mid-Infrared Range(cm™) 400-4000 > #7. 2% a-Si

% & with O3 & without Os treatment 7] 74 £ £ > #£3% a-Silayer A @it B T E 2 F4£ 455

3.5 &4 ¥ R4k (Electrical characteristics)

W R SUE B A A AF 3¢9 PMOS LTPS TFT st 4 #] A KEITHLEY 4200SCS(semiconductor
characteristics system) & ] Gate Voltage(V) #1 Drain current(A) &M eI H B4R Z A %
* Bk & 8% TEG Test ¥ ) K Probe(Model LP-4610) 28 4 454k i — 31 7T & oAl 2 F 4

BE SRR -
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PoE X RNNS
AEGHARRRAATRE TG * 44 aSi RB@FHA L SoEMsHER &

4 TFT 7utk &M 2 A& REURAIRT -
4.1a-Si R \@IFHEIH
411AES S8R
tb & £ buffer layer & £ T (a-Si 43nm/ SiO 130nm/ SiN 55nm)& 42 Si & O 424 4 1t

R B 4-2AES 5 0 B R EEKKRIEE OKLL:506(eV) counts/s /)7 1.75%10° » Si
KLL:1608(eV) counts/s 4)#> 2.20x10° > B 4-3 X B with Os treatment 4% $1 without O3 Eb# »
0) KLL:506(6\7)Counts/s~2.00><105 » Si KLL:1608(eV) counts/s 417 2.70x10° > #¢ AES Spectra
4340 » with Oz treatment 4% ° %k @ S1& O 4=tk without O; treatment 5 ° AES & X &8
S EARR R @A AL RAAELMOBRP > A RN TR A > 5
EmE > Auger &% A Charge % 100eV 4t sk Counts/s™ ¥ 775 #]Er with O3 treatment
OKLL & 2. 05x10° % without O3 O KLL 1.40x10° HE 0S5FE= £ -
4.1.2XPS H4¥&ER

w7 XPS o4 £ & RMAARIZ 69 E T I A R RIEZE T LTI B &) T F 42 binding
energy °%& 4-1 A3t E with Oz #2 without O3 % Si(2p)#2 O(1s) @Akt B 4-4 XPS spectra
S B &4 Si2p 89 E F binding energy ° Si2p 49 binding energy FE3HE KL & 99.8eV
WE LA ey BAEA~103 eV %A B Charging % gk &) > # without Ostreatment &4 Si 2p
&4 counts/s #) 7000 » 4& without O;treatment % Si 2p &) counts/s 13000 > 1 XPS &) 5#rd
—# > EF & B Ols(SiO)#h ik 4y » binding nergy (3E 34 14):~532.4eV » FRIA R &Y B ALE] K
# 506eV » B AR KR charging ¥ a8y 0 4B 4-5 ## O 1s (SiO)binding energy X A

2

without O treatment 2 counts/s~9500 #& & » 3R | & & & treatment 4% counts/s ~12000 > % B8
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treatment & 1.5~2.5 4% -

4-4 -~ 4-5 Z 4 B > {4238 with Oz treatment 1% JF 5547 78 B & & &4 81642 B Ltk without O;

% 4-1 XPS analysis of with O3 $ without O3 2 Si2p)$ O(1s) # 2 tt

ltem with Os treatment without O3 treatment
EFHIRMIRE Si(2p) O(1s) Si(2p) O(1s)
XPS / Area ratio (nm?) 31353 10112 22164 8339.78
| sisi/ | sio 2.49 — 2.14 —
| with O3 treatment O(1s) /1
without O3 treatment 1.214
O(1s)

413 FTIR 4¥# &%

FTIR =] 2R3 & 4 R B4 480 RIFE X2 & 3 IREE A RBE A A > #THE S &
A oh o TSRO R AF Peak A5y B ek Peak, s £ T EE X A28 0 £
FEe9R A P o LA with Oz & without O; treatment » 4t ¥+ a-Si 3 j & & 4F Si-O bonding %#4t
B R AR 3 AU A FTIR 4472 BLE & Acf R MR HL 44 SIF0/1035cm™ > with O3 & without
Os &) peak @AFLL £ Bdok 42 Fim MF AR AR AAKERE SR HFE k@Lk—
Jg i 6 80UF B & B ALK (native oxide) - do[E 4-6 1 4-7 BB RAREITRAT R B
with & without O3 treatment % Si-O 424 - M & % F 77 & & with Oz # 57 without O » %«

4-1 % Si-O Peak mA&tb £ M -

% 4-2 FTIR analysis of Si-O Peak area

ltem with O3 treatment without O5 treatment
FTIR / area ratio Si-O 1035cm™! Si-O 1035cm™
S Eh s -1 55% 26%
2 HF EL B BE-2 42% 31%
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FTIR o4 B#ait A A LEERPT:

ATt B-1

0.4 4

with O treatment

m 0.z
0.0
T T T
500 1000 1500
o
Peaks
e
Area | Center Width Height

AHT LR R-2

04—

0.3

1 550256 | 10256557 143.4788 0.3089

with Oy treatment

0.
m
0.1
0.0 -
T T T
500 1000 1500
a
Peaks
1 T LR AR
! Area | Center Width Height
V1422395 | 1033.6898 1152957 02893

without O treatment
0.6 -
0.08 -
m
0.00 -
| T L T T T
500 1000 1500
A
Peaks
I e B T i B e e e e L i e Tt e et
! Avrea | Center Width Height
T
''1 261509 10381900 13771572 01515
as without O treatment
0z
@ i
014
0.0 -
T T T T T
00 1000 1400
A
Peaks
|_ r TR AR
! Area 1 Center Width Height
v 1T 310819 | 10349594 119.5226 0.2074
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4.14 SIMS ¥ &R
Bt 893 R #1 A PECVD s & 3-Layer » JF 847 4238 ELA # £2 70 sk, Poly-Si 1% i 4T

SIMS 4878 545 > 4 SIMS 2#7 B 3£45 40 » with O3 ¥ without treatment O 2 N T % 4
BB HUIRAE 200m  BRREREERAKRER 23 N &K 583x10° > 04 %
9.99x10" » 3 —1{8 % £ 2 £ 7 with O3 ¥ without treatment £ 72 E 84 % & » @ with O
treatment FEFXMERR R ATRIE > PR EF TR H ¥ 5 &3 HF Clean 7T U R A A28 A #
FRMER AT RRE Ry E B 4 SIMS BREBE > X C-O NREF40 > withO; #
without O3 X &8y £ B ANSEE % E > 4£ 20nm 4z § » with O 5B B4 7.33x10" > @
without 03 2.51x10%cm™ » #)% 315 £35 o INNO REE KA X E > w8 4-8 pi7 > 45
A A G RR 0 HEF BRAT R A2 A2 54 k3dih A AR 69 A A K] 0 3R without O3
treatment LA DI water (Deionized water, =&t 7K) clean » A EAN ELA ATH A% 3| REFH
#75 # 4 > 2 TOC (Total organic contamination, 48 # s )iB¥ EE 5 » MBATHA L2 L
BB HREE - 7 3-Layer mx K14 4& ELA % sz Poly-Si_PA4E % 5 > ™ with O3 treatment sample
#WAz F 4 d O3 _UPW 32sec /8 R0 F #/4 % » B B HF 1% 32 sec # 4 Oxide B Mt ZE 7
Oxide 8975 24 > & 1% B L O3 _UPW 103 sec st & Native Oxide °
4.1.5 &R43w

R R R R & B a-Si g BE1% with O; #2 without O; > Sample # 48 & XPS.AES.FTIR
& @2 Si-0 4@t £ - £ F T RNF with O R 324 3 & & native Oxide

T EER

oo
i
3

SIMS 7-#7 3 A&7 with O3 #1 without Oz R IZ4E ELA ##2 > A m 4w 69 £ E AN
FEAT BT FRITZ L8 treatment FER > B BG4 SIMS 89 547 4 R T ATAH A&

Poly-Si Grain Size # &% RFEH 7| RAEE LA ATER -
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42 % 2w E B2 BREBRI W
4.2.1 SEM ¥ &%

ELA XeCl light source & 370mJ/cm? Tl ey B > B4 Secco etch 90 #4751 4% withOs
& without O3 treatment #93X f ;278 90sec » & XL DI water (Deionized water, 3= & -+ 7K) wash 30
sec > Nitrogen blow 20 sec * 5 Grain BAIR&H 5 > hH A A T E % 82E X Grain
size > 4 withOs 24 STD AZ# # #2 » H Grain size A/ 374nm > Sk 89 HE 5] JE 23R »
B A EL 0 @ with O3 23X B » & Grain size AN 348nm~372nm 2 [ » BA 8 K 45 B
B SR Bk 7] A7 8 without O3 1 7 R a9 B 91 3575 4o [ 4-9~4-14> K i fi b 342 2R 24 SEM
VEAa e & B 547 69 4 R Grain size &9 AeRiAE 3% ARABEN £ R -

422 TEM ¥ &R
422 A R XA R Z R WAL BB H

4-15 B85 A XE BBt R AR R &4 & After Ojtreatment not ELA H3X R & %] &
@ TF 5 %] A:a-Si 43nm/SiO 130nm/SiN 55nm > B 4-16 TEM SAD a5~ a-Si % k& &1k -
4.2.2 B sample without Oj treatment &% ELA 1 &4 57

without Os treatment # ELA # 424 > oA TEM 5 ## R Sk 91 ok 2 B 45 S99k 00
o8 4-17 i24&% 10um FEZE M Poly-Si # Grain Boundary R %4 Az dE 4 Grain $2
Grain ¥ o M F R4 B 4-18 > B 8F2A HR-TEM #f Poly-Si # F TR 5 R @B E 25
& 8% 7 04 B £ ¥ SiOx layer interface B % > LB RN TWAAKRBRK > 4B 4-19~4-24 - @
SAD EE R4S E e » 47 0 BE—18 Grain &9 F I RE @ % 4E4te) Patten RE AR % 8y
Y4t o b8 4-25 - £k 4-5 koriR4EE0 10 #8 Poly-Si &k 0 5 ¥ %8 Grain AV 4 E

FE BB Poly-Si & E #v Si0O, B FE 4 4bRif4 -
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4.2.2 C sample with O; treatment 48§ ELA &#5#
sample with O; treatment % ELA # #2414 > LA TEM 57 2 &k Sk 2 & S 89K 0
4o B 4-26~4-27 - F] 852k HR-TEM #} Poly-Si 1 F TR IR OB ELER LA REW R &
# SiOx layer interface 25 % > ## 5#7 L 88~ with Os treatment ¥1 without Oz AT44 72 H K K&
% > 4w E 4-28~4-29 3H ARk L @ ELA 4% A HR-TEM 8 & polycrystalline > 4o
4-30~4-32 > Grain boundry #21K354) > BHF MR & F 4R Grain # Grain F.o 0 4
TAFRE  MAFSKREEEANEAE £ K 44 ForE4 R 10 3 Poly-Si &b £ F
& BB B Poly-Si kB Av SiO; B #Aubith - ik 4-3 1k 4-4 SRR 2 ERN
0.5nm~4.2nm - H with Oz treatment 7% Z PolySi #% SiO without O; treatment 14 Poly-Si K °
1 SAD E R IR4 s B e o4 0 BE—18 Grain 8y G R F) > #4448y Patten KRB A R %
M sE BRABE AR S4B MEAR £ &A% &4t E 4-33-TEM 447 77 € ] Poly-Si
Grain Size 348 & d#& v UABA 28 H| Er & -with O3 treatment 74 Sample Poly-Si #2482 I
without Os treatment & 3~5nm> 34 Beaf & #4 K £ 1644nm° > 74 35 % 475 7T 24 % H % Poly-Si
Grain Size @ B %48 T & AMS R RIZ M E & A NEAL @ R @~ 8g o~ & R E08 a0

ok 4-5 BB BHEERAEY R -
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% 4-3 TEM analysis of without O3 treatment after ELA

Unit:nm Poly-Si Poly-Si Poly-Si Poly S10,
thickness(Left) | thickness(Middle) | thickness(rihgt) Length thickness
point-1 48 37.9 41.6 440.9 142.5
Point-2 41.6 32 58.2 302.4 139.9
Point-3 534 342 55.5 414.4 137.7
Point-4 61.4 294 69.5 255.3 139.7
Point-5 69.5 47 63.5 3109 138.1
Point-6 65.7 33.1 47 248.8 139.8
Point-7 48.6 33.1 41.6 367.2 137.7
Point-8 41.6 35.8 37.9 189.2 140.1
Point-9 39.5 33.1 37.4 189.1 141.1
Point-10 374 34.2 36.3 190.2 141.3
AVG 50.7 34.98 48.9 290.8 139.8
% 4-4 TEM analysis of with. O3 treatment after ELA
Unit:nm Poly-Si Poly Poly Poly Si0,
thickness(Left) [thickness(middle)| thickness(right) Length thickness
point-1 52.8 37.4 51.2 259.4 144.6
Point-2 51.2 37.9 55.5 352.2 145.7
Point-3 56.6 37.4 46.4 301 144.6
Point-4 46.4 40.6 49.1 308.5 145.7
Point-5 51.2 37.4 58.7 330.4 142.5
Point-6 58.7 36.3 63 274.3 145.2
Point-7 65.1 35.2 50.2 258.3 144.1
Point-8 50.2 41.6 57.1 356.5 142.5
Point-9 58.7 33.1 50.7 299.9 146.2
Point-10 44.9 35 48.7 345.8 145.7
AVG 53.6 37.2 53.1 308.6 144.7
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%45 %82 TEM R+4#

unit: nm with O3 treatment without O3 treatment
Poly-Si thickness (Left) 53.6 50.7
Poly-Si thickness (Right) 53.1 48.9
Poly-Si thickness (Middle) 37.2 34.98
Poly-Si Length 308.6 290.8
AR AT AR (nm) 13971.9nm? 12327.014nm>
A with O3 treatment/ A with O3
~0.88
treatment

4.3 EBSD 4# &%

A1 EBSD 447 H4i7 4% 3 R B PR h 4848 BELA 12 0 7T Bl B % & a7 At 6 BA A 4a 4%
P14 B2 bR 0 4o 4-34.& 4-38.4-39 BT 0 & @ R AT AT B 24 EBSD o # 8
4 £ 4% 40 > 4% Pole figure(4& [B] )% 8 T4 35 @ 3R 4 Poly-Si| &4 » £ & with Os treatment %
B g ug<111>% & o &% without:O3treatment % 3.5 %] » [ 85 24 3D pole figure #! 4€ &
FHE o 4-36 & 4-41 FAT 0 A HE SRS EEF @ A<100>% & o & Texture
analysis tb ¥t > H &+ with O3 “F34 Grain size /% 0.42um > Grain K /)N3 %) B HE 5] 5% 4
th > without O3 F34 Grain size /% 0.33um ° 4w 4-37 & 4-42 A5+ > g Grain K/NR3GH
HEF) 82 B BLAL > T BA b8 Os treatment 89 Bfj 44 > %5 28 Poly-Si size & shape #4 it & ° 4 EBSD
ST EERT » B B 24K 3¢ with O3 & without Oz 2 TFT ER HF A EF BB R £ B M
% e fE with O3 g 7 B2 T -

& 4-6 BER T H R A AR =4 R F4R B A7 R14F Poly-Si Grain size 2 ik L
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& 4-6 Poly-Si & & RILL#&

Grain Size (nm) with O3 treatment without O3 treatment
SEM 380 370
TEM 308 290
EBSD 420 330

4.4 TFT EHF

FEARB R R T AR AR B a-Si 4 24 with O3 & without O3 AT R 3244 » 4 %] 2 Al W 4 1A
1FE2EM > doE 4-43 Ao 0 without Oz &9TFEILEE with O3 5 4 1.50E+11 -

widL&EE TR EE PMOS TFT a4 > w4 KEITHLEY 4200-SCS semiconductor
characteristics system & /8] & P45 M thi & R -V Curve 282 %31, F > 2L with O;1-V %
B/ E4E > & -V curve 3+ E4F 3] 2 with O3-d-V Vth 1.75V)#& without O3 /JN(I-V Vth4.2V) » K
#t with Oz Treatment *]{#43 TFT Turn on 8 A% 5 ° lon i & - ko @ 4-44 P o XA
Mobility b % > withO; (n=78~96cm*/Vs )& without O3 A (u=45~76cm*/Vs) > E tt O;

Treatment 4% 43 & FEHL B W > LBEAHBZ S
4.5 &AW

# 2L b 28 1B with O; treatment 1% > & 2R £ HR-TEM % 4% & & ¥ native oxide
layer » f£3% % 4 # LBk FT &7 » 92 Ostreatments 454 » 4o i B (%)#» 85 ] (min) 4% & 48 B 12
# SEM #2 EBSD # %% with Os treatment a-Si # sk, Poly-Si % Grain # 4% fn 2 B 7|8 & %
& » i Grain Size 8 K ° 4£ SIMS % #74F %2 with Oz & without O3 treatment % 5 £ 752 4
BRI E EIFEE LA EF A Ostreatment 4 ¥ 8 F i 89 2 he 29+ 0 AF
U a2 SRRk EURLE TFT i E 1 E Mobility - field effect mobility #¢
45cm’/ V'S 3w E T8cm’/V S+ LA oy Bk pk 5] 4 B BE £ B M &k ¥ 2 R A& Poly-Si

/Si0, % @A £ & -
60



BH L OEF Y > BELTPS T £ B & & Z o9 M4 4% Poly-Si Grain boundary or
are trapped by the interface state [33] » £ A B B XK T > HPH IR LA &8 2 4.4 HF
treatment 493Xk 4E K BR F 3580 7 Grainsize 693k A& ELA #4244 & @ impurity /&
B e ks A LTPS-TFT EHFE 2 — o

474 LA F FA8: LTPS Low /Rs Issue (Bp Vth £ & &y F & > £ o LEHERT)

bhdx B AT AL 42 F A4 4 LTPS Low/Rs Issue (f&# 1.0x10'") » LTPS Ltk & 22 # 4 #7138
BB 5 NAAMMAG Eek Low/Rs P A @ A2 2k %09 5 X Ak > 3 24 IC & ICP-MS
monitor » W G L AMMEBIEARMESTE WIS AL REARFEE—F K
% > 7 Low Rs 2k B 7832 % A% 1.0x10" (RSAVG A 1.39x10'") » 40 B 4-1 Ao « B B 6 B
ERAEA AR A F DIW F 4 #4) TOC(Totalorganic carbon » 484 #4518 A M % G K @
Carbon & B K ¥ TOC » k& L& AL R IR E s &0 M TOC & & @ Wk A& UV AAE - 18
EpE DIW 7 A ey is i & B0 iR ROER M7 Rk - ££48 0 o9 5% Bk F[19]1~[22] -

AR BHERT EANBREABEREN BAGHME LGSR B GEAZ AR

JEMAREIR > BB IRE FHAIEE - BnX % 88 RIKE Stz 28 » FIT%

BETFHAHRE -

R PYCIE TR B

AOCEHID

20EHD

.
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

B 4-1 Low / Rg Issue #% % & 2w & H
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survey Si KLL:1608eV
Charge shift:150eV

2.40E+05
2.20E+05

2.00E+05

1.80E+05
O KLL:506 eV

1.60E+05 Charge shift:150eV

Counts /s

1.40E+05

1.20E+05

1.00E+05
400 600 800 1000 1200 1400 1600 1800 2000

Kinetic Energy (eV)

H 4-2 AES #3447 a-Si & & without O3 treatment

survey

2.80E+05 Si KLL:1608 eV

2.70E+05 About charge 150eV

2.60E+05
2.50E+05
2.40E+05

2.30E+05

O KLL:506 eV
About charge 150eV

2 2.20E+05
@
c
>
8 2.10E+05
2.00E+05
1.90E+05
1.80E+05

1.70E+05

1.60E+05

1.50E+05
500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000

Kinetic Energy (eV)

B 4-3 AES #E3#4-#7 a-Si & &@ with O3 treatment
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Countsis

Countsfis

24000 4 With O; treatment R e
Peaalk Sum
— Baclkground
1 Si2p)
h —5ia2
16000
] |
5000
i | . . : : : .
a6 104 112 120
BE (eV)
ot Without O5 treatment
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