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Studies of Etching AT, CT and DT-cut Quartz Plates
by Sadao TAKI*, Junichi YOSHIMURA* and Kazuo NONAKA*

Abstract

AT, CT and DT-cut quartz plates were etched in 469 hydrofluoric acid (HF) solution,
302 ammonium bifluoride (NH,HF,) solution and mixed solution of them. Etching rates
were measured and etched surfaces were inspected with microscopes and a profile meter.
The differences in etching rates are as follows : AT-cut=CT-cut>>DT-cut and HF-NH,HF,

>HF >NH,HF,.
largely on etching conditions.
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Fig. 1 The relation between etching depth and time.
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Fig. 9 The relation between etching depth and time.
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Table1 Activation energy (kcal/mol)

Solution AT CT DT
46% HF 9.1 7.5 6.7
30% NH.HF, 8.9 9.5 11.7
HF —-NH,HF, 9.3 9.5 9.0
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Fig. 11 AT-cut after etching for L hr. in 46%
HF at 44°C.
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Fig. 13 AT-cut after etching for 2hr. and 30 min.

in 46% HF at 24°C.

Fig. 14 Roughness of the surface shown in Fig. 13.
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Fig. 15 CT-cut after etching for lhr. in 46%
HF at 44°C.
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Fig. 16 Roughness of the surface shown in Fig. 15.

R ic X e = o, FEE EZ I h 5 (Fig.
15() 23, FOEDIDIEAEXL, IEHE, Fig.15
(b)) SEM X b, BEOT 5 A DI Todd
THBC LN D, EHHDEIL 0.5 m BETHE
Nz Bl 24°C D= o, Fv FFERIZIh E RIS,
Fig 17T @Rt X5 XF A& HfV#E, Th
BEEADILRRO F A 57t o> Tvb, SEM Tk
Fiex o, FHEBIRA OIS, BEEDHOLIF +— MT X
%35 E0110.05 um BETHR ) FETHHI &%
RLTV 5,

DT KD 44°C D=, 5 v ZFERT, X HEmekw
Mpsie= , FHiREERT (Fig.19@), £0 SEM &
% Fig. 19b) IR, AT, CT #» b EEEL T

X —————> X170

Fig. 17 CT-cut after etching for 2hr. in 46%
HF at 24°C.
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Fig.19 DT-cut after etching for 2hr. in 46%
HF at 44°C.
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Fig. 20 Roughness of the surface shown in Fig. 19.

X X170
Fig. 21 DT-cut after etching for 4hr. in 46%
HF at 24°C.

Fig. 22 Roughness of the surface shown in Fig. 21.
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Fig. 23 AT-cut after etching for lhr. in 30%
NH,HF, at 62°C.
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Fig. 25 CT-cut after etching for lhr. in 30%
NH,HF, at 62°C.

Fig. 26 Roughness of the surface shown in Fig. 25.
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Fig. 27 DT-cut after etching for lhr. in
309 NH,HF, at 62°C.

Fig. 28 Roughness of the surface shown
in Fig. 27.
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Fig. 29 Etch pits on CT-cut surface.

(a) 46% HF (x75) (b) 30% NHHF, (x150)
Fig. 30 Etch pits on DT-cut surface.
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