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ABSTRACT

According to the harddisk fabrication process, the recording heads have small pattern on
Air Bearing Surface(ABS) side. This pattern plays the role of wing of recording head for flying
over the magnetic disk. In the present,the photolithography process is useful for making of small
pattern. For this research, the ion beam etching have been experimentally studied. The etching
condition such as angle and time have been adjusted for investigating some surface properties
such as etching rate ,roughness , wall angle and quality of etching,

The boundaries of this study that includes photolithography process. After ion beam
etching process, The samples have been investigated some surface properties by using Tencor,
Zygo ,AFM and the others .The obtained data was analyzed for finding relationship and trend
between conditions and some surface properties. Based on the obtained data, it could be quite

useful for further process.
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M990 3.1 ARG NHULNNIZVDNAIANTIADIANATOULLUAIIY NANUAFNGITa 20 KV

Source Normalized | Lifetime | Source Size | Energy Beam
brightness (hr) (nm) Spread Current
(A/em’ —sr) (eV) Stabillity

w 10" 200 15000 1525 | 1%

LaB, 10° 1000 5000 1325 | 1%

Cold FE W(310) 2x 10 2000 2.5 03-0.7 | 5%

Shottky FE, ZrO/W(100) 10’ 2000 2.5 0.5-0.7 1%

sidnasoudAuMaIs uiiavzgais aliindouiiannawnednidlonudadng
Tuaa 130 KV Taghamamsindeuivesdidnaseuvzgnalugulasaudwiman v
(Electromagnetic lens) $1uu 2 yaniewnnh dmlfinuvesdidnasouszgnaiugulag
o o & ¥ Aa " [ ar v «
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ar & [ 24 A4 o a o
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" o & Vdcg P Y o o " o ar . . & o o 3/ c’:
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azauUUAI(charging) 391 M annsadnudlredian i I 18 Tao lide undoudao
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A uounsolans
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| ad - - . . . 3 -; Y a{
Wolxdianainyslin (Piezoelectric Ceramics) gnadavuliimsnasulasninag
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d(x,y) = tan " [(C(x,y) - Blx,y)(A(x,y) - B(x,y))] (3.5)

»
o o ar or " o & o
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a o ¥ a9 = A ar - ¥ 3 .’,’ 1
Assunnnindaliliunua mindoyai ldunininieadanldmnnuduniazin 4 msu i
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13N nazasmaorzanoa lnofanaus unas nasnmindnihnnmaunaowemun 11y

o J " " o L\
andaslumsdaliinniu mvesnnugaluudazyagunsodanldnnaumsdma

h(x,y) = (AATO((x,y) (3.6)
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jﬂﬁ 3.11 HAAINITAIUIUNIAT Arithmetic average roughness

' = & '
2. The root mean square roughness(Rq) d'lummm'uiwzmammu RMS ¥39ziim

o =& -4 ' ' '
i Thudlu T luma@eondu Ra FaluiitieiinnnnaniiRa 1.11

(3-8)

. i ; z - e "
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W'l-lﬂ‘l(Rp)!ll‘i)IﬂUUﬁUlﬂ"uﬂNﬁaU ’Jﬁul.lﬂ'l'lf'luﬂﬁ’ilﬂi'lxﬂﬂiﬂ']ﬂ'J'Ill'lli‘l]‘it'ﬂq\'mqﬂmﬂ

- o & 42
WOTWIDINUNNIHUA

jﬂﬁ 3.12 UAAINIIRIMIUNIAT Maximum height of profile

R, =R, +R, (3.9)
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4. Average maximun height of profile Wumsmag :U:ﬁﬂ'ﬂﬂiﬂﬂqaqmlﬁ:?ﬂﬁ qa
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4 A o3 3/ @ W '
Nau'luouqmmlﬂumi anaouldun Beam voltage Beam current RF power Supply voltage
PBN flow K-Factor l1az AR flow gnfimualdifudaunlsnsiaasanmisnaass mndimua’ll

naraa ldaanisnan 4.2

MINN 4.2 Rou lvouquoamsanandmualiidudulsasi

deulvillilumsaiia doulvitliimsnaaea
Beam voltage 700 V
Beam current 1000 mA
RF power 500 W
Supply voltage 500 vV
PBN flow 4 sccm
K-factor 0.7
AR flow 22 scem
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Abstract

This paper studies the physical properties of recording heads
after dry etching process using static ion beam etching. From the
experiment, it was found that the highest etch rate of AITiC is achieved
at 55 degree tilted angle. While the highest etch rate of photoresist is
obtained at 65 degree tilted angle . As for this study, etching process at
55 degree tilted angle is considered to be the most suitable condition
due to the lowest etch selectivity (ratio of PR/AITIC). Furthermore, at
fixed angle, roughness and etched slope of samples are increased with
increasing of time. Based on the obtained data, it could be quite useful

for further process development.
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