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Abstract

Environmentally friendly, stencil and screen printing for cost—effective for maskless
In this study, UV-LED light source for the dispersion characteristics and high
competence photoresist coating was prepared. Wavelength of 365nm UV-LED
exposure device using the maskless lithography, 1.7kgf/cm? 2600mmH:zO the injection
pressure and the suction pressure by using a dry photoconductor symptoms were
dry emulsion on the market as a result, curing properties and adhesion, hardness,
solvent resistance and excellent reproduction of fine patterns and ecological stencil
technology was available and could be confirmed as a possibility.
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A7), AR 249 94 V&2 A Zn At A A4 Y EopelA g A A&
< cost down HolAY A d¢s TE FHHY WA 7NEY AA Vs AE
gojd THF oju] Fr1Folu A HXE AAFL o I TN 23 U4
T B 43 7&d us A9 dAUFe] nasn A H& Fo| HA == F
9z ZAEL AT 7] P o2

oli® 23d A FAHL A 4 Fo), AW, AH= AR EH, o] T AV
9A PC 932 4% — mask A& — FAl A& — photoresist =X — mask =% —
4 49 TH S AA @A Eoh AW® FAIA maskless =F A2HAF AY
F FAE MEITY, 71&E FAOA TS GFY MY € 5, 4 HUEE
o] QA gorz N JFAHY B ol mask WEY HA £EFH LA
A9 EFS d & 3, AR7Y controllers] YBE YILE mask AF FF §lo]
2 oE 3o o]§FOE2MN in-line systemo] T AF FTAH ALY @F £ A4
A gAdel JHEE Aoz g

a3t Ay Q7NN x=F FX € A FXE A& photoresist®] E4E
St oy Fd A4, FY WE A photoresistehe] EF HA T FFH2
50umoldte] " Al HAY A@ee Aol AN dEtA FL] Y 2oz I
o ApzZU2¢ A EHE AEFAL FY iEFXY ¢FHFA photoresiste] €4
A2 Hx3FY mIL L BEgstH.

E AFdME Ay A7 EAFeZ A7) g9 UV-LED(super cool light) =
F A2 A ZAE g 3et A2 d@F FHAA LAY Y 54L& EEd
=% 2 &9 FX9 A3 ¥ photoresist®] EAS A st WA HEe TEH
photomask fl& AR 7|&ZAY 7ML Lol gt
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2-1. Maskless$ photoresist A=

£ AFNME photoresistd ¥l FAZH UV 33y FAE AL, 2 &
483 AE 383 S5 FAHE 2F AEANA otz EHlE FX9 HAFY R Y
FEAGol $E SHEA olZdHOlE FAE EFSA HAdY FAR AHEILoH
Zt A9 EAL Table 134 &4

EF 6y FX99 FEA4 2 B73Ago] 43 6@% 27 DPHAS 3¢5 =
" TMP3EOTA7l 44 AH4EAT. ¥ A¥oA AFE maskless® photoresiste
formulation& Table 28} Zt}.
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B AT maskless& super cool light =% A2 Ao Wgs Hu Fge &
37F Hon, #49 P 3F Jo] 365nmo]| 2 E photoresiste] AHEE= FFEAA
AE 365nm ZANAN FF 5Ho) % Irgacure 3698 AHESIN T, BAXNAN BT
AeolnZE L8 Yol ¢4 L&A NMP)Y 549 AM&&Hth. 28 I photoresistd] =
EARE A8 vy £2 € BExve 440 F& PGMEAE £AZ AHE34 3,
234, BA4E 93] BYKAIY 4&3A 9 2AAE T4 ALt =8 AEHAE
A7bstd FAte =29 FAH S FOARG.

Table 1. The Properties of Binder Resins for Photoresist

Ttems UV Curing Resin
EB 9695 APU 1000

Composition E;();)I()}AATcryla;te Urethane Acrylate

. 3,000 5,000
Molecular Weight(Mw) ~5,000 ~10,000
Tg Temperature(T) 55.2 326
Viscosity(mpa-s) 32,000 80,000
Base Solvent PGMEA BA
Solid(N-V, 9) 65 60

(BPA : Bisphenol A, BA : Butyl Acetate, PGMEA : Propylene Glycol Monomethyl Acetate)

Table 2. The Formulation of Photoresist

Solvent Monomer Pigment Dispersant
Millb PGMEA DPHA TMP3EOTA K-Blue BYK-163
ase

10% 75% 75% 2% 0.5%

Oligomer Photoinitiator | Solvent C&%%Qg Defoamer

EB-9695 | APU-1000 I-369 NMP SCA-1 BYK-A535

Color Resist

40% 25% 1.0% 5.0% 0.5% 1%

E AYA AZA maskless§ photoresist®] AZ FHL Figure 191 =4339 Y
Bl %ith Millbase$}t clear resist® 2z} 2000rpm-90min, 500rpm-30min mixing3te] Al
Z% & o]E& 500rpm, 30min mixing3tE RS2 maskless€ photoresist® A =3 Hth



¥5A4%3) A28A ALE 2010,

Photoinitistor
L omahent

Defoamer

Mill base

e 500 rpm 30 min
kb

Photoresist complete

Figure 1. Manufacture process of photoresist.
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Table 3¢ EA gvrxgoz ALLHT e 23 AH49 AW TAL £ AYAA
AYT AR IAL vz AYSAT A A43d FAHANAE film EE glassE A
AAZ e mask’t AZHIL o] & o] 4% HE =3 ¥ AFA(FE E)E o4 &
A EAE 53 239 AP gxdT

£ APIAME mask AF FA glo] controllerd] FAH e ARE YFdx, J¥L
AHE T3 UV-LED =% A2doz ZAsiow Hgzoez Y Ad =3¢ §o
24 maskless =%0°] 7t58A HAh T3 AY AL ALLEA Y3 air sprayE o] &
3l A4 EAS TozA ARe =g

Table 3. Comparative Conventional and Novel Plate Making Processes of Screen Printing

Conventional Process Novel Process
Inputting a (iopy into PC Inputting a Copy into
Manufacturing a Mask Conti:oller

i Stretching Screen and
Stretching Screen and L
Attaching it to Frame Attaching £¢ to Frame

Applying Photoresist & Drying
Exposing tvith Mask
Wet—Developi¢ng & Drying
Combpleting t’late Making

Applying Photoresist
Exposing v&gthout Mask
Dry—Deteloping
Completing ltlate Making
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2-3. Maskless$§ =% 2 A4 4 A2d

B AGoAe =3 g4 A2"9 71E concepts Figure 291418t Zo] controllerol
AF 488 Jd ARE B3 2A HA=st ol FFH HAXEI EXE
UV-LED #49¢ =334 dd 3499 F 332 35nm=zA JZAe] #f-¢ 530
Fgo] AA RAIHE FA} H =89 FZRE Figure 33 Zon F49 X FLEE
t1mo)IL ol ZEd] o3 AL A WHY B L UL o] &3l 5m THE=
z3 Jtedte oy £l o8 B9 AP ARG ol F 4 AFE H:
3 ok =} =9 ARE B3 AYe 20~200mE 2A MY, AA de] T
Aste F43 e TRE =3 Ad G4 o 9% ZEHLE g 1= ¥G
(cooling) AX7t WRA %A AAI}A
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Figure 2. The concept of UV-LED Figure 3. The exposing head of
exposure system. the exposure system.
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Figure 4. The pattern image of copy
for maskless screen plate making.
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B A4 AZ¥ photoresistE HA & o] &8 238 LA 9 =23, &
=8 Az FA ¢l°] vE maskless =32 3% th. WA maskless #AH7]¢] controller
o Figure 4¢} Z°] 100um/100/m®] stripe®d AV 4HT F =F& HAA3A. A
UL 320x320mm, =% A FFE W AzZU2x 2 PP E 1Ho =%
A 100um, #F 1000mJ/cm’e2 AR},
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Figure 5. General drawings of the UV-LED exposure system.
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=3 2" 7EAHQ 3 ddE 7|1BH o2 Figure 59 A&d FEFFY 72
T e vt Zo] 48¥E X, Y& AR g3 FFoA E4 F A¥E A
g X&g 4 2A HE7F $F0)1, YELREE B2 AN HolEo] o]FdHY A
AFQA 2AYe] ZAHE Aot A e WES striped ¥ dotFoz 7 EFHL
2 AR 5 Y FeoN 3F 23 € =3 £ 2 A, AL A/AAE 4
AE & gloy FAH dd ggL o1d Fst gtk olF A AR Ao HdS
B3 g¥sy old 3 A} =9 o]F vt AAET =F FFES A==€ F
o F% 1500 mW/em’s] thsl B %& ZAHE RQ71E 4AsA "ok

=3 ANG T Y ¥x 4 & A3EHR & ¥x=FF9 photoresistE A
Adte 84 FAE FJed, & A¥AAE air sprayE B A4 @4E A o
W air spray® =& 3L 3molx, EAF A9 43L& 1.7kgf/cr, spray$t 23 BFH
o A 3em, AP AIZHE 50~60secE A Th =% 2@ FIE AFE A4 XS
T3 wastA =Hw FFe] A AS vxBEAR F3EHo HEY X L=
Eojz 1, W2 FFo] FY A =FE9 resist7} HAAE T AL B
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Figure 6. The dry development Figure 7. The dry head of the dry
system of maskless plate making. development system

YR IS8 28
oL 48 [0) 3

L |
= ! ir:}aaow

§00

5
EY
e

AT

ze

=

£
X% ClE8 2y

Figure 8. General drawings of the dry development system.
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A4 84 T4 o|FE post baking ] T o AF &AS ¢AH3 A
o maskless A @Ho) Y& 23U #& YA}
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3-1. Photoresist =99 24 &3 &35}

BAL 919 photoresist& =X ¥, =3 L Y FAL F3 AFH FAA #F
e 233 B9 ugAdy 98 dA g o] HHMEE A23d BY 53 U4
e A8 23d AHA 2AR Y vpFo] AE AT} 93 &9 o] Y= 44 2
AR A AYE HEAZE 2ok i),

3-1-1. =99 Ax

E%e Fxe H7he KS M ISO 151849 9% 4¥ A=A 2AMez 24350
o, @A A# <2 detz $A-PVAA % #A(Dirasol 22, Fuji film) A8t%e] A=
t vnste AESFYE 2 APl AR maskless 23 A W& photoresists] 7
=& Figure 9914 ¢t Zo] @A A|#F < photoresist E 4HAAE F3|A @& 48
BEE AT & AT

¥ 439A /LA Photoresist d A A#ZF< Photoresist

4H Clear 4H Clear

Figure 9. The hardness of maskless photoresist.

S & 4¥4dMY UV-LED X% AJ2€o] maskless 23 A|#& photoresiste] ol
3 2T A 2AE FFUL0) FAHUY
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3-1-2. =99 y-&AA

zute] YEAA H7te B 23 maskless 233 A #4 photoresist® 33e ¥
IPA(Isopropylalchol), EA(Ethylacetate), Terpineol, Acetone, NMP(N-methylpyrrolidone) 2+2+<]
LA 183 F< dippingd ¥ EHO FHE FFFoEAM YEALE BN,

Photoresist £%¢} W&AANL T YAgAE LHS #Ao] glen & AHAA
A48 &A1 AR 712 94 93 2 pasted] o] AHEHE £AY ARLLeE F
2 AEHE £AER YT

B dF9AM AL maskless 233 A B¥E photoresists] W& A4 Figure 103
Zo] A N#%<Q photoresist®] WEAAY HF 5% S4L BYe ¢ F I

Test A IPA EA Terpineol | Acetone NMP

E AN
Agd
Photoresist

A
AgFd

Photoresist

Figure 10 The resistability of maskless photoresist to solvent.

3-2. Maskless 23d A%< sd g4 2 F3IH

2304 B9 YHHL ZAFAE 842F FLE 89F syt £A S AT #
7| photoresist®] ##¢] FFHFL & & U

Hae HAE $AL OPP tape ¥He] A8e 58 H2E A, §9 3 e 3
ste] ZA3t€ photoresist’t gt FolA UREUE 7IEo2 FHF L AFIHAT

B 299 maskless§ =% A2¥ ¢ air sprayE o83 A2 @4 3 A=
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239 A49E HAY g2E dgon, 1 Z3E Figure 119 YA OPP tape ¥
2 test o]FolE EWe EZolu WEst Yojux ¥ AOZ Mol photoresistd] &
Y BRI Aol on FAgte HEAgo) S5 FAY 5 AN

SUS #325mesh A &3 test A | SUS #325mesh A &8 test ¥

Figure 11. The adhesive strength of maskless screen plate.

v W4 HEe sgAdst e #ee BAT & AREH, o HAA
°| $4% UV-LED %9¢ AL8¥0 SAAE mask glol =#s7lole B9 &g
#8% PEST + AYTL BVES aEE £ 2HToE B9 BE A7
37 987 WEd B AFHOE ASy] AR FA Wage ¢ & ANV
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£ 4¥9AE UV-LED #€¥< 717 maskless 233 ARL =3 28L& 783}
o™ maskless€ photoresist®}e] H &3 R air spray & o]£F A4 AL 4k
43 23 FHd 20m AE Aol stestz HEAY L HAYo $5E 54L& B
maskless =% Al&d B A @4 g AR M5l FALUD o
maskless§ 238 A@ 7|&e & W, H5 a=m BE I B0 LA g3
AF Qo] @51 in-line systeme] 7t # AAHolxm IFAHY 23 AH A
e ¢4 F YN 2 HE FY AAE FIAFo) XHE ABE FHR
74RAEYIE A=A L AoE Hol FFA Ao TAFE AL ¢ F UNeH
AZA A& 239 AR 7|¢2E UFE 23S 290 2Y oYy T EAFL B
42 ABANUGE FE£3 H2E & & Aol #REY. AFo|E o|HY F}A E
AE HAFA7] 98 JF A=9 AL we JFFA4 AP &30 FA mge
B Y g U QFE AANY Rolth, =9 A 4 AN2dE £9389 in-line
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