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Abstract: Hafnium oxide (HfO:) was very advantageous for substitute material of gate on existing
transistor. HfO; has been widely studied due to high contact with polysilicon and thermal stability and
also, it is easily etched by using HF solution. In this study, HfO; and thermal oxide films were etched by
wet etch method using chemical etchant. Etch rate of HfO:; and thermal oxide was linearly increased with
increasing concentration of HF and temperature but etch rate of HfO; was higher than thermal oxide due
to H', F', and HF; ions at below 05% concentration of HF. And also, etch selectivity was improved by

adding Hydrazine as additive.
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Fig. 1. The effect of the etch rate on the layer thickness
of HfO:,
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Fig. 2. The effect of the HF concentration on the etch
rate of HfO: and thermal oxide at 25T.
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Fig. 3. The effect of the HF concentration on the etch
rate of HfO: and thermal oxide at 50T.

Z718d. ol HF7F gol&FdA 7d A4 ol
o2 s F7/EQA HO; 2 SiuE 477
HEo|ct, £ Aze Hf L Si o] &2 gol&d
gal=lo] glojs Aolr o ol g LS of
el w4 (3), (4] YehiAh

HfO, + 2HF — HfO* + H20 + 2F (3)
Si0s + 3HF:; + H' — SiFs® + 2H:0 (4)

4 (3), @ellX B vie} o] HfO,= #2d H
gt Fol&al o] HfO” ¢ o]go2 A std 4zy
2|5k Si0.98] 7% HF7F F o A£HQ FFo &
HF; ol 98] 4zto] gt} olejgd AYS =AF #
#3l7] H8) S0TCAA A¥S a4

a9 3& 50Ce £ F HF9 ¥=o @& HfO,
¢} thermal oxide flol=l2] 2z}& 2 HA=u]E e}
o, 2§ 394 B b9} Zo] HfO,+= HF? %=
7} 05% BT @& HLoAM Si0, tiH] w2 A4EE
LEbRCE, o] a9 2904 Ag3 bkl Zo] HF
7t & ol&Fe A EAsE o234 A|EN HF =
A XA HF o2 #As7|7l o2y =74
H 2 F ooz &4 A Aot "t Hf0.9 2
Ztg& 270 SiOl HI3 EL A4 &L BUY.

a¥ 5¢ 02% ¥x9 HF €9 F &£xd @2
HfO: 2 thermal oxide #llo]® 2] 2zt& B 4z A
gu| & Jeht) 02% 59 HF £ 4 HF7L
go]24A F2 HF o|&AH= EA4357] v
Si0; Wiy HfO:¢] 4Z+&& =4 Jegyn &7

HF Concentiation (wi%)

107 0.5 1 5 10 %0 100
1o
100 #’*é,f
i Ly = ¥
-} ro-z F-
g -\\
E 1o-8 e VA
> /
B
1074 P i
/ Range | Ranjgo Il []
1075
4
1070 102 104 103 10-2 107V 10° 1o

HF Concentration (mol/ka)

Fig. 4. Concentration of three dissociated ion species of
HF in each HF concentration region [7).
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Fig. 5. The effect of the temperature on the etch rate of
HfO: and thermal oxide in 0.2% of HF concentration.
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Fig. 6. The effect of the temperature on the etch rate of
HfO: and thermal oxide in 05% of HF concentration.
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Fig. 7. The effect of the additive concentration on the
etch rate of HfO» and thermal oxide at 50T.
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Fig. 8. X-ray photoelectron spectroscopy (XPS) spectra
of (a) Hf 4f , (b) Si 2p film at 50C for various time.
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3.5 TEM &3

Fig. 9. TEM images of before and after etch in 3% HF
concentration with 2.3% hydrazine concentration at 50°C: (a)
before (magnification= 30 k), (b) after (magnification= 30 k), (c)
after (magnification= 200 k), (d) after (magnification= 200 k).
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