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Stripping process

Chemical stripping mechanisms are important because they are fundamentally
involved in the rate of reaction of bonding and decomposition of materials. The
stripping mechanism of a spray technology penetrates or removes a photoresist
(PR) material on the indium tin oxide surface. It is the impact force produced by
the velocity and mass of the stripper reaching the surface. The mechanisms in
which a PR material is agitated or removed by proper liquid movement are
dependent on material properties (e.g., viscosity) and conditions (e.g.,
temperature). Simple tests and numerical analysis have been conducted to
determine the performance of a spray on PR materials exposed to a solution-type
special stripper. The results performed to compare the impact force as varied by
nozzle shape, spray distance, velocity, and flow rate to determine the relationship
of the impact force to the performance in material removal.
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Fig. 1 Typical orifice edges of nozzles to generate different
spray patterns
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st o't

W FAS] B4 Fig. 29k 2ol 714 e] F3 sd o]
33 A8 AA FHole dFo] JPA = O]TOV‘]U} ol gt
FElo] YNk}l FARs QEjH] ESERE o]FolAE A&H
A HAY T4 BFoIA B9 o]z o] FojiTh

o] EAEE A SEACIA AH e ] FejE °]—r°1
AE FRoE 7R Tk BESHE FHo A sEFYE
719} T A3 WS 7HAA Ha, Wit = 7}”1}1“4 —r‘ﬂ—i
APL4E 787 v F ZTERE A}l Hold42 e ug
2 Uepdt

1 *Kprimary breakup) ¥4 Eq. (1)9] 4 AW & (B p,
E£5 o, A4 d, FAEY 0)E 22925 T8I TAREE o
] 358 2R Agsh=s U, 94 3 212 ABE 9
ok A, ZRAY FFE T 25 dEol 3 EEEE 1
g 222 JA 59| 13} breakupF 2] WIS xeich

We = pu’d/ (8c) )]

J873E A AL A 0= ek AL S0 A7t A Aa)
She AdolA goAe Hhel A ARt W uid ARG
LEgfs G843 ALgo] vitAl st E3 wke] v A
S Ao ARlsfof e =3 v 2AE st A7



Journal of the Korean Society of Manufacturing Technology Engineers 27:1 (2018) 27~34

Fig. 3 Spray distribution using a KTG 1 model with inside swirl
developer (d = 0.8 mm, 1 bar working pressure)
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Table 1 EO-DS7019 composition

Basic THFA CDs BTZ Water
Compound
weight (%) | weight (%) | weight (%) | weight (%) | weight (%)
21 8 4 1 66

Fig. 4 Sectional dimension of PR layer of a sample and surface
color on PR coated ITO-glass

PR 7= IAE|HEOFE Az AYo] F&EHTh i
SEM 24 1712l Fig, 49} 720] PR ¥ 979 nm FAZ B4

150-200 nm A9 8 A5 ITO ol ZEE glom
ITO W} AL7|o} SRR o5 52 7] 229} firAksith

FHe AL $-4 Wl S w9t vi7FE|EE PR Bl
2 o] WojAu} 4 EX(feature)©] 0.2 nm T7H| 7Fs S
AR gtk webs Ball A=rt wEA 2eo] Tkt AP
50 s©] ¥ AEAI7H B o) ARG EE 45°CTHA] FAIAA

A3

54202 gL ulgjdo] PR U2 #F(penerastion)3}
o B (sewlling)A 7|1 E3ll(dissolution)sl= 8-S AHZITh
s ER1s17] 23] PRo] ZHE ITO-glassS 40 mm
x40 mmZ AF sl THE AEE 45°CE FASh: Welds &
& uA GEAY, 1 bar A S AHESL B k5 S
53] 50 mm BAAZE FaL AR AT 59k BARE & AA

st} o] 2Rl Wyl sk,

olE

[e:

Table 29] BHg]d A= 7|82 2B F12 285E 1.5:1
HI -2 3|XAJA ARESE Zlo]H 20-50 s7HA] Fal=l= P35 Aeol

A Qofzl AE-S Aste] wERE v AdE B 79 50 s 7
o Aok swelling TAZF 3] o]FofA1 5 B 4 Stk
H837 BATE HEE 23S B H30] 30 s £APF20 s ©]

Folxl A4 47 A= Xﬂﬂa‘ﬁ A= uke)7} gtk 3t

e AES B3t 1 um 7 752 ZAEHE PR HH 349

A HEeEE Ha 40°C7HA = 24% 7P 2as ¢ &

Atk
Table 29| 9387 BAL vle2s &89 A9 ITO-22k25

AR 7N BEAsE 249 A3 Fig, 533 =442] 550 nm

7 tlell A AAZ o2 85% ol TS YERSITE

S



Joon Hyun Kim et al.

Table 2 Images of the sample surface after PR stripping process
with different method

Dipping time only
30 s 40 s

Strip temp.
P P 50 s

45°C

Dipping + spraying time
20 +30s | 10 + 40 s

30+ 20 s

45°C

120

100

80 o

60

40 |

Transmittance (%)

——1.5:145°C 10 s 1 bar
———1.5:145°C 20 s 1 bar
——1.5:145°C 30 s 1 bar
———1.5:145°C 40 s 1 bar
——1.5:145°C 50 s 1 bar
—r1 r r 1 1 1 1t T1r 1T T 1.7
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20 o

04

T T
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Wavelength (nm)

Fig. 5 UV transmittance measurement of dipping and spraying
strip cases in Table 2

Table 3 Transmittance of ITO glass (before stripping)

Transmittance (%)
Wavelength ITO-glass ITO-glass
(with PR) (without PR)
550 nm, green 82.604 90.382
Average (400 - 800 nm) 81.988 86.306
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Table 4 Boundary conditions for the CFX pre-processing

Control parameters Condition values
Fluid model 1. Stppper as a .dlspersed phase
2. Air as a continuous phase
Turbulence model k-e model
1 bar
Inlet 40°C
liquid volume fraction (100%)
. 25°C
Opening liquid volume fraction (0%)
Wall No slip, smooth wall, adiabatic

Table 5 Physical properties of fluids (T=25°C, p=1 atm)

p Jz < k
(kg m%) | (kg m' s | (J kg' K') | (W m" K7)
Air 1.185 1.831e-5 1004.4 2.61e-2
Stripper | 1,000.15 | 0.001421 4009.9 0.5923
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(a) Velocity profile

strlpper Temperature
Contour 2
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[K]

(b) Temperature profile

Fig. 7 Vertical contours for 0.8 mm orifice diameter and 0.05
m/s input velocity (equivalent to the working pressure)
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Fig. 8 Horizontal contours for 0.8 mm orifice diameter and 0.05 m/s input velocity (at 1, 2, 3 mm distance from the bottom surface
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Fig. 11 Impact forces at different standoffs from the bottom
surface (with swirl generation inside nozzle)
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