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A Study on plasma etching for PCR manufacturing
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ABSTRACT : Plasma etching technology has been developed since it is recognized that silicon etching
is very crucial in MEMS(Micro Eleciro Mechanical System)} technology. In this study ICP(Inductive Coupled
Plasma) technology was used as a mew plasma etching to increase ion density without increasing ion
energy, and to maintain the etching directions. This plasma etching can be used for many MEMS
applications, but it has been used for PCR{Polymerase Chain Reaction) device fabrication. Platen power,
Coil power and process pressure were parameters for observing the etching rate changes. Conclusively
Platen power 12W, Coil power 500W, etching/passivation cycle 6/7sec gives the etching rate of 1.2¢m/min
and sidewall profile of -90+0.7°, exclusively, It was concluded from this study that it was possible to
minimize the envirorunental effect by optimizing the etching process using SFé gas.
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Table 1. é}Z} .'g.;%ﬂ A] \_%:

SFs 130 scem

O 13 sccm
Cycle time 5~7.5 sec
Pressure 10~25 mT
Coil power 500~1200 W
Platen power 12~-21 W

Table 2. Passivaition 3% A] ¥

CyFg 100110 scem
Cycle time 5~7 sec :
AccV  Spol Magn  Det WD
Pressure 10~25 mT 5 e
Coil power 500~1200 W b) Az} E : 1.22um/min, Profile : 90°

HY2& HOA M3=E



104 PCR %3 A% ¥azvl Aol BY 97

¢V Spol Magn

Del WD

c) AZA&£% : 0.55um/min, Profile : 90.1°

Figure 3. 4739 ©x
7128 A&z Wite do)Hd FAd
PR} Z58} 57, Pattern size o) w& Zio|ch

Zp 23 ¥99 4E & E 82 ¥ 27 &Y
# Coil power, Platen power, Cycle time o we}
Hp£ert dWake AS 4 & AYTh Figure 4=
Platen powers] W3tg F91¢ W JA4s W)
g el Zlolt). Platen powerZ 12, 20WE F}
< o) AL FE7 FAFES HEE & 5 Aok
g Figure 55 ¢ oE A& E3ild
#E 27 W ARE) IS &+ AR
th. Figure 6& Coil powerd] W& AZ}45E W3E
el =, Coil power &7 wa} A 4&E%
7} Z7hghe € § Sk Table 32 33 Wl
g 43455 Yeplx ik

Table 3. Azb& oo o FA W

Qe Azt Process Process Coil | Platen
'(" /r:u'n) depth Cycle pressure | power | power
" (m) | timefseq) | (mD) | (W) | W)
055 764 | 6/ 7 10 500 12
116 | 518 5/6 10 500 12
122 1612 | 6/ 7 15 600 12
129 | 521 6 /7 15 500 12
169 [ 508 | 6/ 7 15 500 20
256 | 401 | 75/ 5 20 1200 | 21
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