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Micro Mold Fabrication and the Micro Patterning
by RTP Process

H. K. Kim, Y. B. Ko, J. J. Kang, S. H. Rhim and S. 1. Oh

. Abstract

RTP(Rapid Thermal Pressing) is to fabricate desired pattern on polymer substrate by pressing patterned mold against
the substrate heated around glass transition temperature. For a successful RTP process, the whole process including
heating, molding, cooling and demolding should be conducted ‘rapidly’ as possible. As the RTP process is effective in
replicating patterns on flat large surface without causing shape distortion after cooling, it is being widely used for
fabricating various micro/bio application components, especially with channel-type microstructures on surface.

This investigation finally aims to develop a RTP process machine for mass-producing micro/bio application
components. As a first step for that purpose, we intended to examine the technological difficulties for realizing mass
production by RTP process. Therefore, in the current paper, 4 kinds of RTP machines were examined and then the RTP
process was conducted experimentally for PMMA film by using one of the machines, HEX 03. The micro-patterned
molds used for RTP experiment was fabricated from silicon wafer by semi-conduct process. The replicated micro patterns
on PMMA films were examined using SEM and the causes of defect observed in the replicated patterns were discussed.
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Fig. 1 Various RTP Machines

Table 1 Comparison of Specs. of the RTP machines

HEX03 EVG520HE NIL 6" SB6e
Press force(Max.} 200kN 40kN 80bar 20kN

. . 7 min 6 min 2~5C/min 100 T/min
Heating-up time (60—~180TC) | (60—180T) | (<3507T) (<550TC)

) . 7 min 5 min $0C/mi
Cooling period (180—-60T) | (180—60T) i
Temperature stability | =2 C 1 T - +3 T
Temperature uniformity +1 % +1 % +1 % +3%
Vacuum 1 mbar 0.001 mbar - 200 mbar
Stamper/substrate size (0) 130/180 200mm 152mm 2~6"
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Fig. 2 Schematic diagram of the RTP process

2 dFo e glA A£d vl o] HEX
03 B¥7|E Al&ste] RTP F4& g3t 1t
oz 2ALY HY HAAEE nEE7] 9
e FAL B3 ddE HEE FE Silicon
27 vlolaz FYE AA AR olE AE
st} PMMA HEo) th3 RTP 33 E Y313

3.1 otol2Z FE2l A=

Silicon Wafer & Al-§3le] ZE& Azslr] 23l
e o8 gAY wes AL o &3lA "o
ol FUI HF YA L AFsds= GAE
FHY FAHL gzt Aol7t A& F deE A
A B AFgM 189 AZF TAL Fig 3 o B
g whel ek =3z gAY FAAHA Tt
F 2749 9 E Table3 ol Aty VeI

o

Cixamirg * * PE Spin conting
’
Lspasure }"— Hert ake

{nvniep i—* Hurrt b

—r
PRathng Deef RIE
PR zhrlp ] ~ Cleaning ]
i
’
Loz oy 1

Fig. 3 Sequential procedures for micro mold fabrication

“from silicon wafer
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Table 3 Treatment details of the micro mold
fabrication procedures
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Azergon o

Seq| Process flow Fabrication recipes

H,S0,:H,0,(=4:1) for 10min. at 120

ol Initial Rinse/Dump for 60sec. %6 at 20C
cleaning HF:H,0(=1:10) for 10sec. at 20°C
Spin dry

HMDS:500rpm for Ssec., 2500mpm for 7sec.

02 | Spincoating | 471512:500rpm for Ssec., 4500rpm for 35sec.

03 Soft bake for 90sec, 95 C on hot plate
04 | Exposure UV, 67.5mJ/em’
05 Development AZ300 MIF solution:H,0(=6:1) for 70sec. at 20T

Rinse/Dump for 60sec.x6 at 20C

06 Hard bake for 90sec, 95 on hot plate

07 Deep RIE 9um grooving with Bosch process [63]

08 PR ashing O; plasma, 1 hour

H,S04:H,0,(=4:1) for 10min. at 120T
Rinse/Dump for 60sec. x6 at 20T
HF:H,0(=1:10) for 10sec. at 20T
Spin dry

09 | PRstrip

10 Wafer dicing Cut into 12x12 mm square plates

11 Isotropic etching| HF:HNO;:CH;COOH(=3:5:3) for several seconds

Fig. 4 SEM images of the micro patterns in silicon micro
molds
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Fig. 5 SEM images of the micro patterns in PMMA sheets
fabricated by the RTP process
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