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A Study on SUS MASK Etching Using Additives
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SUS MASK7} 10% & ®f ORP #f°o] 628 mVE Al&sle] 404 FUS wiFe 611 mVE E3= 0] 200%87H4 610
mVol 7FA fAEE AL ARSI EFE HIES 1.640 ZAHONA RAEdTh 123 SUS MASKZE 50% o]F
B 200%7H4 0.4 mmol 285 235tk AL ORPE 610 mV, HIES 1.463, o 4L 3.0 keg/cm2,
A7 (F300) H1&L 1.2%Z SFAT e odT o 1084 2004714 slo] & 9718 =43k 1 23, 2085
Bl Z7Ao] 0.4 mmoll 3sttE SUS MASK ®ig=7F Eolvte ORP 9 H|E &FHo| & =y A% ZHxAQl 0.4
mmol ZHE A& A5k
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Abstract The purpose of this paper is to etching SUS MASK by adding an additive (F300) to
FeCl3. The equipment used in the experiment is a self-made automatic liquid management
system. The automatic liquid management system is a device capable of controlling the
Oxidation Reduction Potential (ORP) and specific gravity in real time and supplying FeCl3 and
additives in a quantitative manner. SUS MASK was etched in units from 10 sheets up to 200
sheets for 1 minute. It was confirmed that when the initial SUS MASK was 10 sheets, the ORP
value started with 628 mV and measured at 611 mV from the time of 40 sheets being injected,
and maintained close to 610 mV up to 200 sheets. The specific gravity was maintained near
1.640. And the SUS MASK was measured close to 0.4 mm from 50 sheets to 200 sheets. The
experimental conditions of ORP had a specific gravity of 610 mV, 1.463, an etching pressure
of 3.0 kg/cm2, an additive (F300) ratio of 1.2%, and the hole size was measured by up to 200
sheets of 10 sheets at once etching. As a result, the diameter approached 0.4 mm from 20
sheets. Even if the number of SUS MASK was increased, the ORP and specific gravity were well
controlled, and it was confirmed that the experimental target value was close to 0.4 mm.

Key Words : Additive (F300), etching, Oxidation Reduction Potential (ORP), specific gravity, SUS MASK

1. 2 FARE s A3 A 4 ARE 7K
I Qlck @A FUl-QofA frIEgTAE el
49X OLED TV} ARIEZQ] 49 Z7lo] o3
HE SRR F7ISHAL 9tk J2{EE OLED A%
3704 SUS MASKE= o= AREEHI Qo
o 1 8+ vl #EA Skt ItH1.2.3l &

WA R4 AEAONOLED)S A 2L
53} AIRIAZE Bk, A, BRI,
) B2 QS B B g TR, 4

o=z OLED A=, ¥87|FITO), 7&5IC ¥

mZ o ofy 4

*Department of Chemical & Biological Engineering, Gachon University
*Corresponding Author : Department of Chemical & Biological Engineering, Gachon University (leews@gachon.ac.kr)
Received July 19, 2022 Revised August 10, 2022 Accepted August 16, 2022



N
N
N
o
Hi
o2}
HT
=
P
ofm
r=
~
>
J&"
Hn

X HM158 M4z

vk oz BieA| 340 AREEE shadow mask
9] oFo] o]&H= o &HZ FeCl; &H
OS24, W A AEEo] i, A7tolw W
Al 8T §= 7tA7F Fo] HEEAE lead
frame®} PCB (printed circuit board) 5 9
g Ad AAREY o &HorLE AMEEHI
Qth4,5]. ¥tz oz Shadow mask A 7]
=< 24 ol (spray etching) W< AM&IIH
o] Y £ oF &X(etching rate)?t #+Y
St oA (etching profile)e & 4 Urh6,7,81.
EAF o] 42 AFEE shadow maske] ¥
7lel ZAo] MAAQ FIe nx= wHOoZ
A, 34 2719 ARt Hale] ot Zﬂﬁ«] =
4ol ®zltE= EAS 7HAA Utk dE
T 214 F ALY 2=+ shadow mask
9o 34 &£kt WHEHIL, oY 899 e}
&= 83 379 ARV Y=
o LEERE EAEE oA 899 o4E ®
] &9 ditq AR FFE FH o
oA &d W &=A
AL o= Q@’—‘% oH4]. & d+= SUS
MASKE #¥4sHA olFst= A HEHE sk 9l
th SUS MASK %412 Dump out #H4je] &
o] AREELL Qlth. o] HHAZ AHRIFA 555 of
§ sl wpHos, ofYooR FeClhz AMgstnE
oY 7t ERHYsto] AN s W3l ok
A@go] 2t &) o FA(Eiching factor)?] A5t
£ Qlsto] 289 o Aoll= HAZF AUTH9,10]. ERF
AHRIEA F4 o Al= FeCly ol He] o=
BA BB I Fert 37ME0] &wrb Wold
= S1111,12,13], oIFHe] F71= Qlsto] H7&
o| A5t} A2 wlgd TAHEATE DAL 5 A
£ ©@Ho] Sl T3 SUS MASKE AT o, 4
S $J(ORP: Oxidation Reduction
Potential)®} H]Z(SG: Specific Gravity)2 $%°
£ RAsto] o o= REY 44T FY
SHA o Aol ojEFol LA T 4 UrHi4,15]
FER[16,171 A5 H T AAFS 0]&9]

FeClig ol8dle] Al eint ulzg wshiA

I V!

SUS MASK®| o< #Aste] AHSIAT. whetA
2 =wiAs iJ (FeCly)a AHA| 7t o
H7H F3008 €M /A2 5 A= As
4 e /\liE‘d—% o]-&3te] FeCl;(elFgael At
SHAZA(ORP)2E HIF(S.G)& HSAIZIHA o
4ol e =& ot AF 349 HAE=E
FIANE 7 e 2US Zed I BHe F
ATt

a2l 2 Ao ARgE As o wE] AL
olgstd e AP vlE H BHTAE ©ol
HaAd 7t Silﬂ 52 44T HEstA 9

tlo

2. 0O|EH ©lZE

OLEDE AIZg g SUS MASKZF E=3Fo]
o 1 =7t 8F3EI 9= OLEDE #e
7150l 3E2E FHAZE W dry olF 3ol &
Aot} oH FAL 71wy sEAFe 114
< YASHA FAAZI7] fste] BAVNE #+Y
A HA 7= FAeto] S2E HH o] Bas
o ojgf AHgEE FH49 S wtAIE SUS
MASK#Hal 3tch SUS MASK HHof| X3t ut
SHRET A7 %o giE Fe*fol2 7ol A
Zpols HAUSZO ol o o] o]FojFtt 4]
(1), 4(@2)°] HLHTH15].

ol
-

o

2Fe’™ + Fe® - 3Fe? (1)
3Fe> + Cr¥ ~ 2Fe? + Cr* (2)

R olFAe A f4 BID

o el AAge A8t 19
oREo] ¥%, ORP U A} o]
242 Fot oyl 13 Ay

O
U=
E2 YA + Uk 202 g st

I8 12 d9o] ARE A A #E] AlLH
FHEE HETHIG, 171 A5 A o AlA"EE



HST ARBIHAARI(ORP)E AAIZICE  A|ofstal
o HHQl FeCl; ¥ H7Hl F300& B%F 33
F S AAolth. X FAHAZAA S.Ge HIE,
ORP= ARIHAAS], pHe Faoles=s 44
Z7sto] Zt FRojA ZAd dHolHE YAaEdo
HeE P Qo oA 2710 dAg &%
o] HslEH 2E 7 HWIEE Aofste] HCl, HO,
FeCl;9] WHEE Z5O2 on/offE dto] Alsishd
ALIORP) ¥ HIFS.GZ Aot £ Ad
SUS MASKY] & AHE 0.4 mm= oAsk= A
XS AR & A4 42 HEE3A
AEH7IHIT-V)E SHsc. v 1.463
2, ORPE 610 mVE 27| S AEsieied
28 7¥40= SUS MASKE 1084 Esty
ol A7 18 &%t stHA H7H F300& &
7Fsto] ORP ®isto] wp2 FA Wz}, oy Azt W
slo] @2 ORP 9 H|FE &Asto] HFHo= of
4 Al ORP9 v XA 24L& A} 519t
9 2+ AojgtHE YERth

ﬁ‘# Q\
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Fig. 1. Configuraion diagram of automatic liquid
management system
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Fig. 2. Screen of control

HIIHIZ 0123t SUS MASK ofzlol mist o 245

4, Zuat A IF

400 mm x 500 mme| SUS MASKE 571&
o]-&sto] FeClzoll 7HAl F3000] 7HAl F300
< 1.2%2 HZleiela o g A=
3.0kg/cm?, HIEL 1.463, oA A7 % 3=

2 oS XFPsto] & A E T J
23, 34 342 0.4 mm, WA= 0.08 m

ExA0] JI3 Aew 4

2 FH=o] 4
HrH16,17]. FREF[16,171914 A5 A
2] A= ORP o] WolAd FeChL F&3

Hl% | 715 H.07F AFsez 3a==

dA =0} o] ORP= 608 mVolA 611
mVW}X] SAEAL AlREe] S7HlE AEl®
24do] & HAH. ¥ &S 7I==& st F300
= H7HIE sto] SUS MASK 4+ H3}o] wh&
ORP, HIF, & A4 % "AE A5 1
d 32 SUS MASK &% H3to] w& ORPE
4% ZA2E ORP+ 610 mV, H|F2 1,455
2 A9gste SUS MASKE 108 @92 18
&< oA A

JWH

< 620 ®
E .
o
%610 b ® [}
w ® « ®
00— T T 7T U
10 20 30 40 50 60 70 80 90 100
Time (min)
630
< 620
E
&
O 610 *® e * . .
L] . . L] °

600

T T T T T T T T T T
110 120 130 140 150 160 170 180 190 200
Time (min)

O 3. SUS MASK & H3f0i| [E ORP
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