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ARTICLE INFO ABSTRACT
Article history: Agitation is a secondary process used to increase the PR stripping force on an
Received 8 July 2016 ITO-glass surface; it is an efficient approach to stripping during production. It
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activates the stripper to chemically penetrate the PR layer and assists by breaking
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down the physical bonding forces at the surface. In this study, different stripping
tests were conducted by varying the dipping time, the composition, the strip
temperature, and the stripper concentration. Optimal PR strip conditions were
estimated by using comparative visual inspection of stripped sample surfaces. The
stripping process was affected by changes in the moving speeds and the sample

Keywords:
Dip coatings
Dip-agitation

ITO-Glaés positions. It was confirmed that the stripping capability improved at a dilute
Photoresist stripper ratio of 20-40% and a strip temperature of 30-40°C and within 60 s of strip
Stripping process time.
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Table 1 Applicable methods for the stripper supply

Supply methods Mechanisms Strtlgl);ng tem?)tarrl:mre
Dipping CR 30-120 s 30-60°C
Dipping-withdrawal CR 120 s over | 30-60°C
Spray CR + SC 30-80 s 30-70°C
Dipping-agitation CR + CD 20-80 s 30-60°C
Dipping-spray  |CR + CD + SC| 20-60 s 30-60°C

Remark: CR (chemical reaction), SC
(chemical diffusion)

(surface collision), CD

Hlgol| we} FA F7 1A} vl A(FANE EE o] AR o
s8] v A% Wizl o738 f7|AV g AL Sltk

Ty ukg o] 24 Edol& vidl(formulation) oy Z7HA
(additives) Z-& 385 53lo] PR vk 58S lsial X8
o] ggolghs SN 71889 HlE-E HAF w5 i)
ol N9 AME A UL A 2HES EAF PRY
TH 283 A 3 Sl IisizIc
PRS AlASHR= e AgHS vk H(dip)shAd xH
of ule] S EAl(spray)dhs 5-0& o] Foz|H o] wf 7153t vt
21378 Alo]W-& Table 19 AXNBIHTE ERFFEAH e84 |
(dipping) HolA thek Aol HEe w2 WA Tk
HEE 3 k. 71BH 0T 2HE ot 5131AQ ulE] A ¢
o F7H o & Y FAAR He] 25 2|1 7] vk 24
32 93 B9 84 58 wEsl] Wy e vyt & &
Atk
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3.1 F2 PR 42| 20ls0| M8y TF =7 £4

48 t)aZao] 5jdg Sekro] AITE AL 951 AL
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ko)
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Table 32 Table 20l|A4] A|AIH stripper ZAES ARE31] A
< S=3#3(mapping)® A¥E0lth. F stripper®] & zpo]HS

N

ITO 150 nm
SiO2 ‘ 15-20 nm
Glass I 0.7 mm

Fig. 2 Basic pattern on the ITO-glass and sectional view of

layers

Eotech 4031Z<] dihydrogen oxideE 76%
o o|& FAE Aol st wH,
o] 25% PO WA AojH 7)5g0] F& A ETh
Monoethanolamine ©|\} alkali mixturei= PRS- 7] %O 2 HE]
HEA7IE 98-S 1A Htk o]F AR HISo] YA fom i
Ho| Al & FFeo 2 Ay} 22 Hio| Jks
Al Bt} Surfactant= A1E T YA = YAE AASHE 9
S, glycolether= PR HallstAY W 8-S Alofsh=s 9

] x4o]

gHrElol e A
U = 4

Eotech 4032& 83+

o) 40%7H4 AR A& ARS8k 2]l strip &5 30,
40, 50°CE 22 283kt

Table 2 Stripper composition for the mapping analysis

Stripper ®Eotech 4031 ®Eotech 4032
Benzotriazol Glycol Ethers
. Organic & inorganic
- Monoethanolamine g alkali mixtui
Composition TMAH Surfactant
Dihydrogen Oxide Dihydrogen Oxide
etc etc

Remark: Confidential for detailed % by total volume

Table 3 Stripping results by image mapping with respect to stripper composition, time and temperature

Strip Dipping Eotech 4031 (%, stripper volume ratio of the dilute solution)
temperature duration 10% 30% 40%
;c_ 3 I T
30°C 60 s | l’
@ * £
40°C 60 s | \
i | — s )
Strip Dipping Eotech 4032 (%, stripper volume ratio of the dilute solution)
temperature duration 10% 20% 30% 40%
30°C 60 s “
= |
(b) N
40°C 60 s f
50°C 60 s D
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Fig. 3 Schematic diagram for applying dipping-agitation method

g ] o]E el ol s A W] 55 fFlA
AE FHo] A7 A WEgo R 58 g =31 A A
(d) el 55| M7} f5 o 9T € & e aAE
eA37] 3] Fig. 3(c)9F 2ol 45°% HX] Riﬁ} AES AAF
W= sz w3} FspAl Ao HaAlo} 2ol A4 FER

Stripper”F B4 U&= T2 WollA] 2 S8 2o A
Fig. 49 122 Fig. 33 2] 747k S8k 719l IT

ﬁ
rir

12503

=
3

o
o

J

22} REE Q)8 SRRl HAZ(PL) uhuto] S35 &
oF ‘Lot BeFe) G99] ITO FHA=3A0] AdS Fia 44
5o} 600 nm T 522 PRo| fjoll I8 o Utk
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Fig. 4 Pattern and sectional view of the sample for agitation test

Table 4 Test condition for the dip stripping with agitation

Control factors Levels
Diluted stripper 20%-50%
Dipping time Fixed 60 s

Strip temperature 40-50°C

Agitation (U) Uniform velocity (4.64, 18.17, 36.2 mm/s)
Angle (q) Position angle (0, 45 degree)
Width (W) 40, 50, 60mm
Height (H) 100mm

major control factors
time, temperature

acceptable level — agitation

visual inspection

UV-visible measurement

Fig. 5 Experimental apparatus and test process
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actuator (stroke 400mm)3} S2jo]H, 2
Al pulsedl] 2J3F =2 THSITE Stripper
TZXE AHESte] TR AR I Trxlo}ﬂiotq TZ
213} actuator stroke limit 2~ X2 43Tt
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(a) Sample moving velocity (U) effect for Eotech 4031 (40% dilute
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(b) Sample moving velocity (U) effect for Eotech 4032 (20% dilute
stripper), 60 s stripping time, 40°C strip temperature and 45

degree sample position
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(c) Position angle (0) effect for Eotech 4032 (20% dilute stripper),
60 s stripping time, and 45°C strip temperature
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position and 18.17 mmy/s U velocity

Fig. 6 UV-visible transmittance on the ITO electrode with

different strip conditions
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4.64 mn/s agitation ¥3}A= PR YZ ZF T swelling®] &
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Sith AT e E3lete] 7Pl ASEE BT L 45
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Fig. 6(d)°llA1 Vel Table 604 BT AEE
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FoPA AE W F9jollA] o]EHe oJ5f FAHE fridolu
450 Mg} Yojuy] mjzo® Belrh
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Table 5 Images of the sample surface after PR dipping process
with different strip temperature and sample speed
corresponding to Fig. 6(a)

40°C 40°C
18.17 mnv/s 4.64 mm/s

50°C
18.17 mm/s

50°C
4.64 mm/s

Table 6 Images of the sample surface after PR dipping process
with different width size corresponding to Fig. 6(d)

W =40 mm W* = 60 mm

W? = 50 mm
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39| Aol 27 mmeold 123l 718} 272 Table 49+ 2T
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el B2 Eotech 40329] 8 252 A4, U= 5 2 =4
e SRS dFoE Mgt
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T
Ay

=

(a) Modeling

(b) Meshing
Fig. 7 Modeling and meshing for applying the dipping-agitation
method
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Fig. 82 0°9} 45°2 247} &S HIAA7]AL global #3EA]
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Wk fAle] 2908 7 . 009
Fol WAsh= 102 B % 9tk Fig. 9

PN 45° WFOE EA SRR Ded
B9 9% Aol o

How o7 A B &

(b) 45° sample position (top view)

Fig. 8 Velocity vectors for 20% diluted 4032 stripper, 40°C strip

temperature, 60mm width and 18.17mm/s U velocity

S| BEE HH 009 A5 leading edge FE(EF TA ] e
Azro] gy AlLIshd ww|gh Holm 4509] A-9oll= EH 717k
oj(FEA, FkdholA FE RA%le] Ut
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SRR BN B AZo] 450 FH WA WEko 2 u|z)=
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OdﬁLQ l_ﬂ,liu]- o].L]a]. lg}\i Hl—s}:_; 13___13:] q.y}_ Tg E_zlolo]]
m2 ko] 9% QS AR FoEh £e AEe] 45° A

oo02152

(@) q=0°

(b) q=45°
Fig. 9 Normal velocity profiles for different widths at the middle
position of the sample

L . e 45 degree I
0.014 < (line B)
o 0Odegree

0.012 oo (line A)
@
£ 0.010 *
_B- o | ¢
.g 0.008 .
© 0.006 s
> .

0.004 — =

*
0.002 P
i M .
0.000 H : —-mmmw

-0.03 -0.02 -001 000 001 002 003
Vertical position (m)
Fig. 10 Vertically sectional velocity profiles for different angle
positions corresponding to lines A and B of Fig. 8
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(b) W=50 mm
0.020 ; :
e W =40mm
® (line C)
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@ b v W =60mm
(=) o (line B)
Z 0010 4
”
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k) 4
> §
0.005 j
0.000 -am .
-0.03 -0.02 -0.01 0.00 0.01 0.02 0.03

Vertical position (m)
(c) Vertically sectional velocity profiles (middle position)

Fig. 11 Vector fields and velocity profiles for different widths
at the middle position of the sample comresponding to
lines B, C and D of Figs. 8 and 11

FHT PR Afol] 22} A3 A7t HoAAHA BARAA EH=
swelling AAE G & F A& Ho= Hilth

Fig. 102 A& A7t = 5 559 Wsp 99 S
A A 71EAde s THIE FRIE%e] AAT
o 389 PAdl| Aol7} FH ol& ilZOE ATE 4131
Atk ol whe] AAA Hel s FTMTIE Q8o 2
oJt}.

Fig. 11(a), (b)ollA HEI-S & of Fig. 8(b)<} vlwsl HH 4
Z Z(W)ol F255 9 359 g7t HAEAY 4857
(eddy)9} 2 Fio| wilZel] WA=l BH $lo] &= o]
e Bk Fig. 11(0)9] Y FHAE Risg g <1
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5, d &
2l flol S24 ITO FHA= 9ol YA4E PRSS HeEfsl=
A 3AHTE B A A5AQ0 9@ PHES ARSIt 5
TV 47 76% E3E AR 25% X3 f71A e o)

Ao FAHIE 20% oY, B2 20-40°C, H ATt 603
olufe] oA HA k] 7heAe RISkt

ZAEEE G W] 93 9 T 9o ExkH9l wHk
of gAYo wE|ge] V&S 93l Algkd 3719 £ Y9
stripper ¥-& AMHg3t] AWES A 579(18.17 mm/s) T A
94A|(45°)0ll W WSS o] AEsIrh 1 A% 7V
o] iz} A WO R o] FoIA = o] WSO stripper
o AR5 X711 ATe 57] vhizol] PREFE]Y] 7Fs730] 3
AHE20% 93 2] 25(30°C) AR 2102 ZiE9
Tk ITO FHA59] PR B34 Al 29| &5, 9|27 W3l
o2 93] J2la 29| F7)d e EH 7o) 42| Hslek
of 7191k A2 S 13 A 2L TS Fal A
% ¥ ol 19 ko] EAlske EEld B4 7190ske &
ST
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