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Subj.

Semiconductor Process

Flat Panel Display Process

Ao

. A& chemical

Wafer. — 300 mm dia.

SC1, SC 2, SPM.. RCA cleaning..
Acid & Base Mixture

Organics, Metal, Particle, Oxide
ek 25 wlj/lot, Carrier. (process)
Dip, Bath

ok 108 /each bath

Glass, ~ 1870*2200 mm (7t G)
300 * 400 ( 15 G)
Detergent, THAM, & fi# K

Organics, Particle, Water Marks,

Metal, Oxide
1 ", A& JkE (process)

Shower, Spray
1 min under/1 1}, chamber

oFZ=bls= 1000 — 8000 mm/min
A= (Water Marks)
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* The International Technology Roadmap for Semiconductors ; 2001

Process Index «* Display 2002’ 102 &

Semiconductor* a-Si TFT** LTPS TFT (EL)
Spec. Process Spec. Process Spec. Process
1. Particle Size 40 nm SC1 > 1um Detergent > 1/m Detergent
& number 0.15 um Sonic Tool | 0.04ea/cm2 Brush 0.015ea/cm2 Brush
80 nm+{1 = Brush Sonic Tool Sub um ! Sonic Tool
Spray Tool Spray Tool
2. Metal Conc. < 5E+9 SC2 - - - Ozonized
atoms/cm?2 ~ 1FE+13 ~ 1E+11 Water
3. Carbon 1.3E+13 sc1 C/A UV/EUV C/A UV/EUV
(Organics) atoms/cm2 SPM < 10% < 10% Ozonized
EUV/03 Water
4. Oxide SERfhE BOE - - PSS DHF
DHF
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Gen. 7
1870%2200

LTPS _ MAX

Gen. 4
730%920

12° W't Gen. 1
300 mm  300%400




Semiconductor MA GjA]

~

HzSO4/Hzoz (SPM) 4:1

SIS

120~150 ° C

~

E= UiA Jts

~

[ NH,OH/H,0,/H,0

(APM)

a2

Chemical Oxide

2PN,
80~90 ° C

=2 Al Jts

HCI/H,0,/H,0 (HPM)|l 1:1:6

v

80~90 ° C

A
(=l

80~90 ° C

E= UiA Jts

X&=2 Rinse

-

0.5%

ae

Chemical Oxide




FPD MIE GllAl

Shower Tool
-Sonic Tool / 1F
-Spray Tool

' air knife Al Knife
. (—-—-.T_______'f‘_'rr_'// Gjﬂ5§ IGlass \//. ° /-"I
«f*‘r\\ / j N
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=I2?

—2RA=Z A0 Bt MotEA | S EO| BHMH, A2 .o E S= Meet B A
;l.él-‘:OI = X|
reasasod 5.

AtE JIs gt Tool

- UV/EUV, Ozonized Water, Atmosphere Plasma, Detergent, Sulfuric Acid Mixture...

Contact Angle(Water : 115°%) Circle(Hydrophobic area) IAE Logo(Hydrophobic)
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771= M3 _
EUV Lamps
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Excimer UV Cleaning
o, 172 nin 0+0

0, 172 nin 0, 172 nm 0,+0

172 nm O
CinHnOx > C* H* O*, ~»CO, CO,, H,0

Low Pressure UV Cleaning

0, 185 nm 0, 254 nm 0,+0

185,254 nm

®
CinHnOx C* H*.,0*, »CO, CO,, H,0
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UV Energy & Bonding Energy

Energy Bond Energy

Gas (hm, K3/Mole) (KJ/Mole)
F, 154, 778 C-C 347.7
Xe 172, 695 C=C 607.0
ArF 193, 619 C-H 413.4
KrF 248, 485 C-0 351.5
Hg lamp (Mercury) 0-0 138.9
Wave Length Energy 0=0 490.4
365 nm 327.7 O-H 162 8

253.7 nm 471.5

184.9 647 Si-O 369.0
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Ex) Cleaning Effect of UV (172nm)
60

ntact Angle (°)

Irrad




7|2 MIA _ Ozonized Water 1/3

QES

1

D

I'

— Xz&=% (Ultra Pure Water) LH0il O3 (=JtA )2 2 HZ SollotH AIE & =
ol = 0| #efe/K (Functional Water)

=

NS &2l
- UV/EUVS D& D S

sd Jilsotd &85 Bt

- &AH| WO A =2 shower
Mt A 2 E D06

[H O3= AFEotL, =N LHUlA OIFHME AL &
Al2t0l 2 L.

r nozzles MEIGIH, SDINA= 20 ppmOl & Ul Al P/R
AULE.

['[I no
Qli

< 0/0

E



AN
Tl o

DI Water & D] 2l

&I 2oHE DI Water 21 0l
02,03, H2 JbA Al

&I 2ol
)
03, H2 J} = DIW
NR=
03, H2 jl'_ = Anode _+_
I Cathode %=
DI Water 0l £l 1A 2=
I Encap.& AI&EJ|0i
ES =
PEL AR
A

7|2 MIA _ Ozonized Water 2/3

%
ox
I

EE R

—

DI Water DI Water
— —
| —

=4 JiA QE JtA
=26l Module 26l Module
AL A =
It © ® PIES
—l |— O
o ° o O
a0 0
o= o o
(=] —.\\0~ 0 /%F:-
-— | B
dzg ‘ LI’J’HI LEXN
xS

Hoh
2X 2t ==
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LEF T YA _Plasma &
S
S o]
O2Z Ozone Generator

Ol Al = ol

L I

02 Gas & 03 Gas &

Yt AH

3

02 Gas Hli 7|

O3 Gas ==&

..................................

Static Mixer 0l Al 2 all

...................................

I
1>

2%k

Wafer 2 &(11, 12 Line)

£
Electrode |"

D=0 ; {.J_z(‘i""h
Oxygen 0-0 :’ Ozone
O 0

U‘—U 0 0O

Dielectric
[

2H A D=2 Jel
e High ‘vialtaga
:'l:.l:|:.-: '!.'f T % High Fraguangy
\ |_: ’ {1 Caniling wadey
0, ! DL 0 USSR ER Y
/d T
|

-
2

5

03 Gener_ator LK




RF Mur.hin'gﬂo;(

=
i & A3 BB
A3 EH A0t ZEctA0F - 0L 3 24
(0t 02, LHA) (=02, D& ESIZEHU A=)
High Voltage

FPD % __r,_/g Power Supply

Dielectric Materials

Display Panel
(PDP or LCD),

( ( (
\ m - o . 0 ‘
N AN &N (N

D
(g ]
\ L) Atmospheric
¢ xuy Plasma
H Il o
feriy
) Yy )
LLLLL T A auiiny
High Voltage s /£ Aot
Electrode H f

Feeding Roller — Feeding Roller
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M3717* H]ad

A A7) uv Plasma
Ozonated Water | Chemical Agent
At H) 1 UV (3EJ&R) BV Vacuum Plasma Atmoph. Plasma
1. A178 %2 Dry Wet Wet Dry
2. A4 549 O ® ® O ® O (F4)
3. 3R Hol = As= ® ® O ® A A
4. FA H7E A HolAd ® ® ® A O ®
5. FPD Size 244 o 5 G 0?} Mg ® A o ©
' el (4G ol3t ¥ &) 6.7 G 7H‘ﬂ£%—o) A8 FPD A4 g1 | 64T o] % 7L 5
6. =] space/AYAHA A ® O A A ®
7. %7 FA H & ® O O O A ONC))
8. o& Hg ® A O A A © F4)
s Al P E T)molu, FHE | flRberel] gk | 71 % particle Al | HE=A oA F2 2ho] | AA 5 2 H]&H
3 glass e &2 &S TAT | old A8 Wet | A9 d&4 Wolyt | AL Dry Beh 5o o | o] A& ASHA &
gl SAE 7. &9 BV | B2l e #H7)E AL ot &g F ARG H U A EA | kot 6AIH o] e
o] 7%-+= 1000hr A =9 +4 O] %i‘:‘r# A, 5% | TAY A, F509 | o2 FPD & AME | FA YA BV
9. Comment ol lamp 1l FHH]-&-o] Wol L4 43]7} 7}L5L o wA= 1*101] He de A gla. | o tiAFeE I
= Blo] Fo] H. %] O] T2 E Y 55 AR W7} vhE 3} BhFo| A sf ko]
7]%01] % g-3}7] 01 4718 4
&2 A7) A5




Particle MIA _ El=M

BE o
FIIELS o AECA H2&E=2
/ \
SAEI(ITO)
) -5
micro
4 bz 2
P
Intertace Status \ (\\
| l
A H
AERX R 1ED 2E2X &
HOIE HE
=]
—. Pattern &8/44
=
—. TFT EA oA

- N o
N



Particle M|[A _ Wet Tools

Independent Top Spray

Particle2 =& ot= Device0fl 2t [Chern A, B, or Rinse)
Size Jt 285 1) 0[0 Ciet 0| E2] Tapside dams against
NI & tool0] MEH/ALZ =L}, Q} lens to fonn meniscus
—. Brush \ BQasonic
—. Sonics (Megasonic, Ultrasonic.) Q Transducer
—. Cavitations. Wafer Rotation o Sonic Brergy Path
—. High Pressure Shower, s
—. Over Critical, CO2 Iced,...... . 5 -
) - -
ggf::;giliﬂe rﬁ:ﬂ;&p from /Tensmactwe Vapor L Fnu"t.::..ni“ill ;ﬂ:ﬁ}r ﬂ:ll_lilﬂi“g

~——— Liquid

Q-

Goldfinger Transducer n 3 e
Retracts for drying 3]

to the edge.

for meyg energy

The Sahara™ dry
provides a uniform
and controlled
method for removal
of final rinse water.
The surface tension
gradient effect virtually
eliminates rinse residue.



Particle Ml _ Ex) Sonics

Ultra Sonic Cleaning

Mega Sonic Cleaning

oI, 3

Particle

= &AL

|
* Cover
f;’s‘jf

DI

S

I:I—/\

ubstrate

N

e

© o

(@)

Substrate
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Ol Al)

dS (1/4)

Particle

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

Particle Counter

H mt
| |
| |
:/y 53.693e %49

10 15 20 25
Sample

30




Particle M|IA _ 4= (2/4)

Pixel Metal

Bright field &2 At&l

2k 0.4ume| Particle




Particle M|A _

Trans/dark field B4 & AL&I

dS (3/4)

dark field g1 & A&




Particle MI™ _ HZ (4/4)

Zel A0l e ZE A0

polarizer

Comir ]
D[ s ]y

Target(FPD) Target(FPD)

el e SE LE(ellipsometer) 2= HZE LS LAAIZI LD 22| J|E0ll spot 4 2SS LAHAIIILD, MEE Soll 2ZE 0]
Ol01l BtAtE L2 CHAl ST HEe2 HEAAA HESF = OIXIE S/W HQl 2rH 2ol HEIRQ =2 222 HXEX
& 222 HXEX0I0 2o defect Z AL Ol YoHCZ IH HABGHH defect ZAt.

H2ES5E 24 1um Ol & particle Z At ZE&EsE : Tum 0ldk Sub_micron particle & Jts

ST HIZHE OISol ZStHLZ H X X0IE =U=tolH =E £3& : dark /bright fieldE 01 &5t0 defectE S&oIH, SIWE S
g —> ZEE defect2 A& review off OI0IAl H& WA S H&E —> Sub_micron particlell & &
ellipsometer #4122 =& rewiew 2Jts.

& 8 FPOAHINM = =0l 23E &4I. & : strobe Z&(20umsec)2 AIE6I0 SE&ECZ S &t

CHE S 28 2L S/W +=EFE2F = sub_micron & 2Its56t, 0o ths0l &L,
Xs 2ted spec. 0| OHR NCHE 3. CHE e ZHIZ2 NEUAN ZSEX 3.




=gt M3™ _ 03/HF MIE

03 water / HF Cleaning

O3 Water Shower HF Shower
Oxide 2 ey
Metal ~ ¢ %"
_.M_. 1/\. > _ . _

e 1> D

S| =2, Particle, Metal Ml
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Water Marks



Defects ffl7s 2/4

SDITD1

Damage on Film
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Sub micron particle
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Issue’ on process

Issue’s on Machine

1. Cost Down

2. Size, Space

3. TAT
(Turn Around Time)

Issue’s on Process

1. Process Ability

2. Process Speed
Vs. Damage

Utility & 438}
Chemical 43} (Functional Water t )

Mother glass size T 3 3} & A H| size 4 3}

Production Speed/Capacity$t 2 d 2 &4

#3] particle size down®l Al process X
: sub-micro particle &8 A A R4E.
- 9] SOG &7 W FA QT BHE A
; BFEA| =22 thH A A7 process?] 7<= A H €8

Process Speed 71l & A A tool optimize
g Q. dA damage$} speed®} trade-off &7



