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A Behavior of the Wet Etching of CoNbZr/Cu/CoNbZr Multi-Layer Films
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Abstract

We manufactured CoNbZr/Cu/CoNbZr multi-layer films by

rf magnetron sputtering methods and

formed the patterns on the deposited multi-layer films. In this study, we fabricated a new etchant for
forming the patterns by the wet etching with etchant and we searched for the best etching conditions

and the etchant compositions.

chloride solution, but amorphous CoNbZr thin film did not.

solution(17.5 mol%) mixed with HF

(20 mol%) during 150 sec,

Cu was etched selectively independent on the concentration of iron

The etchant was achieved by iron chloride
which etched CoNbZr/Cu/CoNbZr

multi-layer films at the same time. Also, the etchant etched CoNbZr/Cu/CoNbZr multi-layer films by the

three-step. It was shown that the cross-section had the

characteristics with the above etchant.
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Table 1. The conditions of sputtering to fabricate
the CoNbZr/Cu/CoNbZr multi-layer films

Condition | Vacuum | Power | Pressure | Thickness
Films (torr) (W) (mtorr) (gan)
Cu < 3x107 200 20 10
CoNbZr < 3x107 100 10 0.7
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Fig. 1. The cross-section structure of deposited
CoNbZr/Cu/CoNbZr multi-layer films by
sputtering method »
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Fig. 2. X-ray diffraction pattemns of deposited Cu

and CoNbZr films
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Fig. 4. The cross-section structure of CoNbZr/
Cu/ CoNbZr multi-layer etched by iron
chloride solution (17.5 mol%)
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Fig. Etching characteristics of CoNbZr/Cw/
CoNbZr multi-layer due to change of
HF concentration. (standard solution :
iron chloride solution of 17.5 mol%)

(a) 10 mol% HF, 300sec (b) 15 mol%
HF. 180sec (c) 20 mol% HF, 150sec

{d) 25 mol% HF, 120sec

=2

e wegel Ystel FYAE Aolg A3AY
Ee A7 ¥4 Fo F449 P20 #eA 4

o] Add F22 @] dEels e
7

uebr  pE 4g Azt veld 175
mol%® @54E F8Ad HFE 20 mol% 8T 4
7} BHoF A7t o FEA A7 (time-etching)$r A3}
€ 1% 69 YT 2yelAM & & %] 2
Bzl 717 39AZ walsi, 194 Az
Az 102 Btde AR 3 CoNbzZree] 2zte %,
2679l 10~120% F¢elE 90 Vaw/secd wWE 2
Zt &5 2 Cue] Azten, ol HFE #HIMSHA
%e Ki7s €9 5o 47 £%7t WES S F 9
o 394 120~150% Fohole 3183 CoNbzZr=
o] 2ztso Azt &£xyt FIYE & F U o
= 355 CoNbZr wAA FF ool 4H%F CoNbZr
WA gad B XYW FRE D YY) HE
oj2} A ztglrh.

4



B odFoA Mz 175 mol%e ¥3d +8&9
of HFE 20 mol% &% 7 fdoz 2zsto
Az 2utold IIY uwret 44 QYUY AAYH
e F 29 28 7ol vehiic Aizd Hd9
AzlE MEo] 200 moll, AZHAL 70 mmel™, 1
oA & & %ol &4 NHHez A" HHY
o] %43 A FAHo ULS ¢ F Utk wikA
B Ao Az A §HeR vlo]AR AUD
o HEe AT 5 Jdo}t £, go2 £ o HE
Azl W F4 47 EA4& A ATE &%
o},

12

Etched depth ( um)

2'-

L/
r
0

20 40 60 80 100 120 140 160
Etching Time (sec)

a3 6. 175 mol%e 33 FE A HFE 20
mol% EFe 2zt gBeA Azke] Wi
o W& NztEAe W

Fig. 6. Change of etching characteristics with
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Table 2. Specifications of patterns of micro mag-
netic devices.

Size Core Type We | Do | tou|tenz Tums
(mm?) {aam) | (aam) | (em)| (som)
10x10 CossNbosZrss |spiral [ 200 70 | 10| 0.7 | 10
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Fig. 7. Shape of thin film magnetic core inductor
of spiral coil type.
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