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N EXEAFE
This invention relating to process using liquid phase deposition to form film of
high dielectric material, particularly hafnium dioxide, which comprisses :

(1) applying powdered hafnium dioxide into solution of hydrogen
fluoride for preparing solution of HxHfyFz salts, and stirring the
solution at low temperature to dissolve the salts to a saturated state;

(2) adding de-ion water into said saturated solution and making it be a
super-saturated state;

(3) applying a silicon substrate into the super-saturated solution and
depositing high dielectric hafnium dioxide on the surface of.the

substrate due to reversed chemical reaction in said solution.
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RE& (Surface Saturation)

5 4 > T. Shimizu, et al. H IWGI 2001 » Extended
Abstracts of International Workshop ( Page(s): 196 -198)
Fr 2 3% Z 3 Bt "Metalorganic chemical vapor deposited thin
films of high-k La-oxides Gate Insulator”#f ;7 — & %] B &
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£ M. K. Lee, et al.fif 3 & B B 98 "Characteristics of
Oxynitride Prepared by Liquid Phase Deposition” ( J.
Electrochem. Soc. 148, 2001, Page(s):F1-F4) - {% 3 = LA
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(NH,OH(,q)) * N & ¥ B (H,SiF)LL & # B¢ (H,BO,) 8 & & K
B FEENTIREFHEN (a) ~(d)
(a) H,SiF, + 2H,0 ® 6HF + SiO,
(b) H,BO, + 4HF & BF,” + H;0" + 2H,0
(¢) NH,OH © NH," + OH"
(d) H* + OH ® H,O0
H > (a) EBEAMAZ& KLY (SiIO)EANAWE
(H,SiF)H » A # B B (H,SiF )i 88 H,0 B Z &K L ¥ & &
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B _ SR REIREBBHREEDT

B (1) CREFEAXE

HfO, + HF -> H,Hf F, + H,0
$ B (11) cREFEAR
H,Hf,F, + H,0 -> HfO, + HF

B R A BB K EM G ELU N M. K. Lee, et al fT ¥ X
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ila, i % W
S102 3.9
SiON 3.9~4
Si3N4 47
Al203 11~13
Ta205 25
Zr02 12~20
HfO2 18~40
La203 21

(M)E 5 R

m2HE 2 BT ORBABHEYEFLEREREZE
S EECREBIEAECEBRER  HEARE 49 wt%
WERBBERY EHEZEBZTHI_SLED RABRRAEFP
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WERBBEBAR HEREKFPERENYERFBRAMNLBN S
ENBHEAKR ABMAZETK ERFREMNMN S & KR
BMAKEBERERMVERFEREBTKR  EMKTLE =S LHB
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(7)) B = & B &R ¥
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