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A study on Safety Management and Control in Wet-Etching Process
for HO, Reactions

Heung-Ryol Yoo, Yung-Deug Son’
Department of Mechanical Facility Control Engineering, Korea University of Technology and Education

fo

29| Giant Microelectronics G‘}"S ot}
ke AFAbElE FEe Aol 1
Q5o W E = AEl7F A9 §l7] LqP'fr i=8
];-g% &t w9 7k EFolth A
o2 Al oA o2 AME3}
HJ 2 AZAQ PR 7 E 88}

A A Adule] g E HAst @ 4 9l S
ARIZE Bt 2] ol A Adu]of tigk sh=glo] Q1E
Sk g A& et Weks AlQkeitt

TFT-LCD M} wheAleh fAkE 2471 2 otk
]%](Wet Btching)> A A TFT F4olA Hlwz 2 1 A2
0] Hkgo| °]°1L]'L oﬂ =] °“(Etchant) A Fo] 7] ,] ]UE
ks LCD AzE 98t AH-H = GFrEADF 72l(Cu
3 ARSI Cue F4 ol TN 7hsshy e Seot
9)\1;]_ lla—'— oﬂ =] on o A]..Q_g—],_‘: jq_}\]@]_ i(HzOz)«] o]/\ ]
M e dakskead o ihe-S AlgekA|= Kkt o

Ghok wegh H 2ol e Oﬂch*éHlOM T2 ol
Sk Gl =2 b PLCE Fds}e] o)

N, o

CA

K >
jina
o
fetl
mo
0

1
o 12
O{N
HJ 10

N
N
£4)

L o
2 e
rlrr

o_f(; Ni
o flo
HU > oy
_&N, o1
N, o
2
S

o

r‘i o,>L

o

ol FEE
olo

],

m;mm%ﬂwm
‘;:

to 2

grlr

[e]
pi

2
=
olo
=

ob
4

Abstract The TFT-LCD industry is a kind of large-scale industrial Giant Microelectronics device industry and has
a similar semiconductor process technology. Wet etching forms a relatively large proportion of the entire TFT process,
but the number of published research papers on this topic is limited. The main reason for this is that the components
of the etchant, in which the reaction takes place, are confidential and rarely publicized. Aluminum (Al) and copper
(Cu), which have been used in recent years for the manufacture of large area LCDs, are very difficult materials to
process using wet etching. Cu, a low-resistance material, can only be used in the wet etching process, and is used
as a substitute for Al due to its high speed etching, low failure rate, and low power consumption. Further, the
abnormal reaction of hydrogen peroxide (H20.), which is used as an etching solution, requires additional piping and
electrical safety devices. This paper proposes a method of minimizing the damage to the plant in the case of adverse
reactions, though it cannot limit the adverse reaction of hydrogen peroxide. In recent years, there have been many
cases in which aluminum etching equipment has been changed to copper. This paper presents a countermeasure
against abnormal reactions by implementing safety PLC with a high safety grade.

Keywords : Al, Cu, Etchant, H;O,, PCB Board, Reactions, Safety PLC, Wet-Etching
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Fig. 1. Wet Etcher Equipment
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GLASS FLOW MAP

Fig. 2. Major Process and the Layout

Table 2. Major Process in Wet Etching

Major Contents
Process
AP Photoresist  Ashing or Removes remain
organic
WATER Using Cavition and hydraulic pressure,
JET remove particle
RINSE Remf)ve var{ous contaminant particles and
Etching cleaning
Removal of the deposited film except the part
ETCHING hidden in the PR
AIR KNIFE Removal.of fine particles using delonized
water / air
EUV Remove organic matter by ultraviolet rays
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Fig. 3. H,0, reactions
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Table 3. Interlock Conditions for system

Alarm Momt.o'n "8 Intedock
condition
Confirm whether the
chemical selection on the Changed
Select New operation screen matches Manual
Fluid ERROR the alarm Output OFF
box selection.
DI Pressure DI(delonized water) Changed
Troubl Monitor Pr regularl Manual,
ouble onitor Pressure regularly Output OFF
Process TANK
Temp. Monitoring Process TANK Not insert
Upper/Lower Temp. Glass
Alarm
Changed
Cu OEVt ;:rhant Occurred Cu Etchant Temp Manual,
’ at 40C Output OFF,
TEMP_Alarm Supply PCW
Changed
H,0, TROUBLE | 40C over temp, Not insert Manual,
ALARM BOX Peroxide Output OFF,
Supply PCW
POWER Changed
Power off.
OFF_ALARM Manual,
BOX Confirm STAND-BY Output OFF
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