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A Study of Maskless Pattern Fabrication using Stereolithography

Y. D. Jung(Prec & Mech. Eng. Dept., PNU), 1. H. Cho(Samsung SDI), J. H. Son, Y. G. Im(Prec & Mech.
Eng. Dept., PNU), H. D. Jeong(Mech. Eng. Dept., PNU)

ABSTRACT

Mask manufacturing is a high COC and COO process in developing of semiconductor devices, because of the
mass production tool with high resolution. Direct writing has been thought to be one of the patterning method to
cope with development or small-lot production of the device. This study focused on the development of the direct,
maskless patterning process using stereolithography tool for the easy and convenient application to micro and meso
scale products. Experiments are utilized by three dimensional CAD/CAM as a mask and photo-curable resin as a
photo-resist in a conventional stereo-lithography apparatus. Results show that the resolution of the pattern was
achieved about 300 micron because of complexity of SLA apparatus settings, inspite of 100 micro of inherent
resolution. This paper concludes that photo resist and laser spot diameter should be adjusted to get finer patterns and
the proposed method is significantly feasible to maskless and low cost patterning with micro and meso scale.
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Fig 1. Conventional & Proposed Process
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Fig 2. Comparison of Typical & Proposed Process
Flow
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Fig 3. Overall Process Flow
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Fig 4. Three dimensional modelling of a test pattern.
(a) pattern A with constant gap and variable width
(b) pattern B with constant width and variable gap
and (c) positioning each thickness layer patterns
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Fig 5. Spin coater & it's specification
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Fig 6. SEM photograph of maskless patterned wafer
surface (a) with HMDS prime & (b) without prime
after post-processing
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Fig 7. SEM photograph of mask-less patterned wafer
surface (a) of negative patterning with priming and

(b) remains uncured resin without priming
CH;(OC3Hg);0H (2)

2 2 Agd A" TPMY a4 oz HY
o] A}4¥ AEE DOWANOL TPME AMg&hsith
Fig 7(b)ol X UEhd nie} Zo] nFstA e o3
AAZA AFS A AEY JFE X RS
ot 4= 9Jon] o] Beer-Lambert Lawol] 213 AR
2pe] ] o] F4 o2 e whgo] AzE st
Rojl= uAs o uAsE FAE0] FoldSE
voZo B AFME 57t dipping F spin
coaterS o] &k 1083 MASFAE AAsIATH

4. MEZH A 2@

Fig 7= 39l A%} 79l BE Fst@v|d o B
& % 1 478 Jebd ag=olch A8 A9 B4
= NEZoe 2Asty A BY A$E AdALS

=35 t;. AR H$= Positive patternol] 3 B3t
3 F 29} Negative patternl] s]ZEch

- 506 —



—4&~ 0.5mm

065 ——— . —— . g = o — e — o — = pu—
Eoe b S S —# - 0.4mm
e NV P
Eon o _'{ AA; £ - 0.2mm
goo | P meuggk Ry - — | —eotm
R Ao R
0ss F"_‘!‘!_MMW o

12345678 90HIZBMISIITIRNNRZBA
Line Number

(a) Pattern A

0.40
0.35
'go.so
w025
H
2020 |
1)

0.
2 15 -
3010 | Lz

005 |

0.00

Line Number

(b) Pattern B
Fig. 8 Optical Microscope Measurement
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