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Abstract

Aluminum metal process in surface micromachining enables to fabricate Al electrodes or Al
structures, which improve electrical characteristics by reducing contact- and line-resistance or makes
the whole process to be simple by using oxide as sacrificial layer. However, it is not possible to use
conventional sacrificial layer etching process, because HF solution attacks aluminum as well as
sacrificial oxide. The mixed solution of BHF and glycerine as an alternative shows the adequate
properties to meet with this end. The exact etching properties, however, are sensitively depends on
the geometry of the released structure, because the most etching process of sacrificial layer proceeds
to the lateral direction in narrow space. Also, the surface roughness of aluminum affects to the
etching characteristics. This paper reports experimental results on the effect of microstructure and
surface roughness of aluminum to the etching properties. Considering these effects, we propose the
optimized etching condition, which can be used practically for the fabrication of aluminum electrodes
and microstructures by using standard surface micromachining process without modification or
additional process.
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¥ 1. Cavity 8ele +38
Fig. 1. Cavity type structure.
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Fig. 2. Microscope picture of cavity type

structure.
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Fig. 3. Channel type structure.

1% 4. Channel 88 #2229 #3 #Huld AL
Fig. 4. Microscope picture of channel type
structure.
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Table 1. Lateral etch rate of sacrificial layer(ym/min).

3| A4 g
HF(49%) 12.4
210 &% 48
211 ¢ 37
212 £ 25
213 £¢ 18
214 % 1.1

* £34]) £4 ¥ NHF:HFglycerine
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Table 2. Etch rate of cavity and channel type
structure (gm/min).

&y cavity channel
HF(49%) 105 12.7
210 £ 28 1.8
211 8 25 15
212 & 18 1.2
213 £8 13 0.3
214 £F 0.8 0.1
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Table 3. Etch rate of Al pattern (A/min).
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Fig. 8 Etch rate of Al with variation of mixing
ratio of etchant.
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Table 4. Etch selectivity between sacrificial layer

and Al with mixing ratio.

E¢y| A7 g
HF(49%) 92
210 £ 133
211 ¢ 194
212 £8 245
213 £ 219
214 % 190

* £l e NHF HF glvcerine, AH23 Al IHZ& 20im
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Table 5. Surface roughness of pad after sacrificial
etching with HF(49%) solution and 2:1:2
mixing etchant (A).

TRHZA| A% | EFEY |HF49%) =
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R

a 44 496 8

(roughness average)
TIR (maximum
4 81

peak-to-peak value) 307 g 9

* Scan length : 100im, scan speed : 10m/s, sampling
rate : 50Hz
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Fig. 10. Picture of pad before sacrificial etching.

a8 11 HF49%)Z 4743 5o s AlA,
Fig. 11. Picture of pad after sacrificial etching
with HF(49%) solution.
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