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ABSTRACT

Micrestructures of lantalum oxide, anodic-oxidized in oxabic acd, are shown to be relaled to voltage-time
characteristics during lormation reaction. It 1s cbserved that a cryslalline phase transformed from an amorphous
phase 15 recrystallized m the presence of the high eleciric [ield within the film, and this recrystallized film
has a very parous microstructure. From the results of the XRD, the nonlinearity observed after the first spark
vollage is recogmzed 1o be due to the local crystallizatien.
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Fig. 1. Guntherschulze’s curve.

Table 1. Characteristics of Ta Metal Foil Given by
Manufacturing Company.

manufacturing company | Aldrich Chemical Company, Inc
thickness 0.25 mm
purity 90.9%
| Cu 110 Sn 80
impurities{ppm) N1 70 Fe ab
Cr 2h v 25
Ca 2
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Fig. 2. Flowchart of preparation of tantalum substrate
before anodization.
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Fig. 3. Experimecnial apparatus for anodic oxidation.
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Fig. 4. Voltage-time characteristics during anodization
at the condition of 30%, 10 mA, 5% acds.

A2 150~260 V7] breakdown voliage® W& Hc}. o]
52 Nigam 5] Nb2| sf4tabel 4 W 2% 210~
290 V{oxalic acid) %} 220~355 V{atric acid) Hr}= #
A- ez Fg ghele], o)e]qr olf Tas} Nba| <F5
#ge] thz7] wFelaf Fol®ch gk, oxalic acid2|
ctric acide] =B} of B0V
ol As|a Laje] Zalo|e} o Aalc).
=3}, oxalic acid®] %9 firsl spark vollageel 4] second
spark vollage® A o)she A)7he] 2 Z= 7l 2] atric
acid ¥} g4 71 & o 5 ik

Fig. 5= 30%, 10 mA 9] 27| 4] oxalic acd?] &
5%, 109%,15%.2 ste] ¥k2-A]zl ] kA7
selc), 10 VARAAE 78 Fuold dud o
A oo, of 100 secwf o] sk 5%, 10%, 15
%ol oz ol b 4= gl dilute solutionel] 4
dilution2] A7} Als|d4E =7} Z7bacl= Osl-
wald's lawel] 2750, dilutes}l 4= e 2o =
Tt EobA Abdre]i zle] awglske] golAng
&2 AlERA e

3

itk

breakdown voltage=

Ax g,

| =
=
=
-

_IE_, oi FL‘IFIJ

2] wE YAL gegidye Az 2

g S
S

Fig. 6& 30T, 5min, 5% oxalic acid®] =74 A
FZ2 5mA, 10mA. 20ma, 40mAE F8] k=3
HE o8] Hp-A7 &4 FTAle|oh BB Rl 4 first
spark voltage= 150~170V A= 2
HE el FA s glvh o]E tirst spark voltages|
A= ‘?"‘4]94 “d7] el ¥AsT 2o T 2l sl

wfFolch HF U Z=7}A] breakdowndl Z=wEl= A

first spark voltage =

A 283 A 6 5(1991)

& Tantalum Oxide 2hehe] Hgk-Al7b A7 o] Fxele] Iy

MQ T T T T T T T
L s " 3
2022223
Sc.
[ ] o A
— 200 9 2 rey L
S .ol
o | 2 i
g .t
= [
o . amsmms 5g
> 100 a occoo 10 )
. o AAMAA 15
5
L . 4
a
—r L L ] 1 ] 3
25 1o 73 100

Reaction time (sec)
Fig. 5. Voltage-time characteristics during ancdization
al the condition of 307, 10 mA, various oxalic
acids.
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Fig. 6. Voltage-time characteristics during anodization
al the condition of 30%, 5min, 5% oxalic acid,
varwous currents.
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Fig. 7. Voltage-time characteristics during anodization
at the condition of 10 mA, 5 min, 5% oxalic acid,
various temperatures.
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Fig. 8. XRD} patterns of anodic oxdized thin [Olms for
various reaction times at the condiion of 30%,
10 m4a, 5% oxalic acid.
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various applied currents at the condition of 30
T, 5min, 5% oxalic acd.
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SEM photographs of the samples obtamned for
(a) 30sec, (b) 45sec, (c) 1min, {d) 2 min, {&)
Smun, {f) 10min, (g} 20 min at the condition
of 30T, 10mA, 5% oxalic acid.
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Fig. 11. SEM photographs of the samples obtained for (a) 5 mA, (b} 10 mA, (¢) 20 mA, (d} 40 mA at the condition

of 30C, 5bmin, 5% oxalic acid.
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Fig. 14. Proposed model of the growth of tantalum
oxide crystalline phase and the recrystallized
phase.
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