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A New HF/NH4F/Glycerine Aqueous Solution for
Protection of Al Layers During Sacrificial Etching of PSG Films
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Abstract

The oxide sacrificial layer technology is one of the key technologies in surface micromachining.
However, the commonly used aqueous HF solutions, including the NHsF buffered HF solutions
(BHF), are known to attack the Al metal layers during the oxide sacrificial etch. A mixed
NH4F/HF /glycerine aqueous solution of 4:1:2 ratio is known to have the best etch selectivity
between oxide and Al, but even this sacrificial etchant has a significant etch rate for Al This
paper reports an extensive experimental study on various concentration ratios for HF, NH4.F and
glycerine, and develops the optimal mixture ratio for sacrificial etching. At the NH4F/HF/glycerine
ratio of 2:1:4, the etch selectivity between PSG and Al improves by approximately 6 times over
the previously known best selectivity, to a value of 7,700. At this condition, the measured etch
rate of PSG film is approximately 2.1 im/min, which is sufficiently fast. The developed sacrificial
etchant allows the addition of a Al metal layer in surface micromachining, without the worry of
Al layer erosion during sacrificial etch.
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Fig. 3. Etch rate of PSG(7 wt.%) with variation
of mixing ratio of etchant (2D).
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Fig. 4. Etch rate of PSG(7 wt.%) with variation
of mixing ratio of etchant (3D).

32 AIg} AAE
Hztde] Egu Wge ©E AlY 44§ ddte
PSGole U8 e Bt ¢REEFede =

olg7l, 2%

37t me 478 gae
oy, PSGet e e FaHde 3AH
we Zgol YHE FAE BATE Aolg
E@gAdlH MY 77} PSG
A vHRHoR oAshs

Zto| A ZElA ™9 i‘]7}'“ 7 Aztle] R E
Fe g 7] g7 Hog Bl
®2  AlS 4zZE (A/min)

Table 2. Etch rate of Al. (A/min)

B
“

-~

ZE%e 29w AH *4

NHsF /HF
) 0 2 4 6 8
glycerine/
0 7319 1 1723 | 412 | 138 | 491
1 631 | b1 | 134|184 | 59
2 47 95 95 89 48
3 12281 35 2.7 4.2 2.1
4 509 | 26 * 18 3.7
« Alel A7to] Aol A gho} 27 B7
oy —=—- Glycerine/MF 0
700 ' —
o0{ ° a2
Eoo] -3
w00 .
.
ek R
1004 '\\ \
0 Te% s e e g-’.:_’f._:;
0 2 A 6 8
NH,F/HF

a9 5 Az e utE Ale] 4ZE (2D)
Fig. 5. Etch rate of Al with variation of
mixing ratio of etchant (2D).
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Fig. 7. Etch selectivity betweeen Al and PSG with
variation of mixing ratio of etchant (2D).
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Fig. 8 Etch selectivity betweeen Al and PSG with
variation of mixing ratio of etchant (3D).
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