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| NSPECTI ON HEAD USED FOR MAGNETI C DI SK | NSPECTI NG
APPARATUS This application clains the right of a
foreign priority based on Japanese Patent 5
Application No. 2007-008591, filed on January 17,
200INSPECTION HEABOYSEICPOR MAGNEPIC DISK ENSPECTING
herein in its entirety as if fully set forth herein.
BACKGROUND OF THE | NVENTA pPAFOATIIR present invention
rel ates generally to a magnetic di sk inspecting
apparatus, and nore particularly to a glide

i nspection apparatus that inspects whether or not a

di sk, 1o be mpunted in a,.har i sk drive, ('H
or ob hisaepicaiieieims e tight atadnreied prigfint D?a?na‘%Panese Patent
slider. In the HDD, a head records information in
APPWM@SMQ%QHW* Bledr omofanaary £7, 3007, whﬂqf’elSdleﬁhYd@Forporated
nmounted with the head floats over the disk. The
by wmifefenoevhersioin it entiretyi ashif bk setofioathi hemeingener at es a
floating force that floats the slider over the disk
surface. A suspension supports the slider and applies
an elastic force against the floating force of the
BAYKGROUNIEOIPPHIINVENTRON! 0ating amount of the
sl1de through a bal ance between the floating force
and the elastic force. 20 Wien the floating anmount is
too large, the head is too distant fromthe disk to

P AR A BP0 HDER 0 LKL s,
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recorded in the di sk. Si nce the floating anou

disk b berEugted) ingy hard diskedrive ¢ é’H?Prle??é'fﬂmV’fSkS Prﬂé"?ﬂ ﬂﬂ@n‘ﬂg amount
recording density of the disk, 25 control over the

or Ifeightttp aglidapunt is inportant in the current HDD.

In the HDD, a head records information in and reproduces information from a
disk while a slider mounted with the head floats over the disk. The airflow associated
with disk rotations generates a floating force that floats the slider over the disk surface.
A suspension supports the slider and applies an elastic force against the floating force
of the slider. The HDD controls a floating amount of the slide through a balance
between the floating force and the elastic force.

When the floating amount is too large, the head is too distant from the disk to
record and reproduce information. When the floating amount is too small, the slider is
likely to collide with the disk. Then, both or one of them can get damaged, and the
collision would delete the data recorded in the disk. Since the floating amount
becomes smaller to meet a requirement for the higher recording density of the disk,

control over the floating amount is important in the current HDD.
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1 Wien the di sk surface has an abnormal projection,
the slider collides with the projection and the
floating control deteriorates. Therefore, a glide

i nspection apparatus has conventionally been proposed

whi Wheslahe disk suifacehas ho bbsbrital pasjeogom the shdardotlides with the
projection on its disk surface. See Japanese Patent

profdtitlonGAldI tRE floRHRY k6Akd I terid¥ates? AhkrdfBAd A%lidE aspection
Inferior disk defected by the glide inspection

: _ ¢ . )
oS i Bouh Y el OB RSl BN o o
f .and t he. I I t f ' . Th .

o 5 e S BB S PR s h o picaion
over the disk surface . as an inspection.target, and ,

No; 20184632 AThe inferiorglisk detectofyhatine glids mspertic apparpys is
disk 10 adhere to the inspection head and deteriorate

remaved ffiaya nicagdigiatsptorheymennted dntg| the FFDPsotasdo secure the flatness of
i nspections, the slider cannot properly inspect the

the nkéskt sutfack .ant thasidblei fhoatatiordoftheddidect and a col |i sion
of the inspection head may cause the floating bal ance

an dTlikb%ﬁwIﬂspébtﬁfn appacatuAps the hspeaibrohdad dvire ti dikk surface
Thi s absorption | asts between the I nspection head and

as 0 RsplctionUBidet, dnbi§n§disthe tﬂ?ﬁtihg%ﬂﬁ&t Wen Adht@ni@sddn the disk

the 1 nspection head ‘may get 15 damaged and the
. s | . in th

AR SR Bt GO AR SRRPE e giter n
. THE | NVENT]. 20 The present invention.isqdiL d
imsge R BRCar eRa EisBiity Bvpsc TR e fisky 16 pAEFbECa b dofect

likely to adhere. An jnspection head accordi ng to, qne .
andga gl iFion e the Ispectiandieadimay Gaieithe, Hogi5g balahees i ghsorption of

i nspecti ng apparatus that inspects whether there is an
the inspeetion headpmtethedisk. This absorption lasts between the inspection head
and the disk until the end of the inspection. As a result, the inspection head may get
damaged and the contaminants accumulate, increasing an exchange frequency of the

inspection head.

BRIEF SUMMARY OF THE INVENTION

The present invention is directed to an inspection head to which a contaminant
is less likely to adhere.

An inspection head according to one embodiment of the present invention is
used for an inspecting apparatus that inspects whether there is an abnormal projection
on a disk surface having a first lubrication layer. The inspection head floats over the
disk surface and includes a floating surface covered with a second lubrication layer

that is repellent to the first lubrication layer. According to the slider, the second
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on a di sk surface having a first lubrication |ayer.
The i nspection head floats over the 25 disk surface
and includes a floating surface covered with a second
| ubrication layer that is repellent to the first
lubrichtion Elyeomakey tie. slilec’s isdiface le8s 1ikelystoiatigorb 4 bentsmiwimed Thus,
2 lubrication |layer makes the slider's surface |ess

evdnl ik eheyslider aBR&ED trtheibiasunasetit isTktly to Séifb?at'effrdxﬁ §t. For
slider adheres to the disk surface |¥ islikely to

exaﬂg:g@rtﬁ& ?1r§tr1§mlg%m%ﬂe:ft3§(ao )ﬁﬁmzl &% tefB61, bhd zﬁﬁ %Jeg:l%ﬂ t§¥ri Qffon layer

IS ma and the sécon rication

e de of fonblin. 5 An inspecting apparatus
lsnlt'%gtgffﬁlq és t he above inspection head i nproves the

i ns ectlonthrou ut. wi,t h the reduced head exch
f r AB A A At IR uHER WS ADREE SRSPEROR BEaLiBtaYes the
aspect of the present invention for manufacturing an
inspectipn thioyshpietavith sheiredypedhheddrnshanganffeaynayat us t hat
|nZ§ects whet her there is an abnormal projection on a
nsamufacterihg wiethpdaddording ltobnothex aspect 6f theypresenbimyention
the inspection head floating over the disk surface

for mabfrdtariigen hisppstion headnpky ftgaminspecting fpplardaigs tHadipects
of the inspection head a |ubricant of a second

wheéthéY ther! is QR abA¥Ahallgidfecti®n bAREAiSE Mrfic hdi8ng b 'Tﬁ&t lubrication
| ubrication layer, and i rradl ating wultraviolet |ight

layﬁ}gélﬁeﬁr fﬂ@‘%nhh%ﬁbﬁ Hhd i‘l'%guﬁ ace tdﬁﬁﬁ(l ﬁﬁfa%@q LB @RHeR of

on t 'oati ng S anU acturing

ol o8 C MU 718 ngpécx g

Wi tho | ubr,i c S, made or__exanp| e
lubriCann Pwﬁﬁﬁdgmfﬁﬁn&w { ihiicaRon layeraad o | ridisting
hydr oxyl roug at a distal end. The formng ste
€

““f%)‘flel‘eé ilabl gntgdhe lubricaptandformies Qlccﬁect‘lifbl@éﬁ-‘éﬁﬁﬂ ?ayer on the

| ubrication
floating surface. This manufacturing method can form the second lubrication layer

without thermally damaging an inspection sensor without baking.

The lubricant is made, for example, of a perfluoropolyeter compound that
dispenses with a hydroxyl group at a distal end.

The forming step preferably sets a film thickness of the second lubrication
layer between 1.5 nm and 2.6 nm. This range is confirmed to provide an effect of
improving the take off velocity (“TOV”).

Other objects and further features of the present invention will become readily

apparent from the following description of the preferred embodiments with reference

to accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
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| ayer between 1.5 nmand 2.6 nm This range is

confirmed to provide an effect of 20 inproving the

take off velocity ("TOV'). Other objects and further
features of the present invention will bécone readily
appRI@N isf 4 SiheinaticipeidpRviing vites siid pirtially @hldrBed sectional views of
preferred enbodi nents with reference to acconpanyi ng

a gliiﬂiélmsﬁgainéé"p]ﬁﬂtﬁf ahlF2GRUET ¢ rdihg 6 TthdFreNdiGvention! G

S a schenmatic perspective view and partially

enl pigesh §£8 g&ﬁaéﬁgtilc\é;g?ﬂ\?vﬁgv %Pthgli%%ﬁ{;ﬁgﬁ RE4d hing a slider shown

appar at’us ‘an accor di ng e present

. Jdnvention.., Fl G 2A is a.schenmati | ane.view of the .
in FI0% 00 FIRE 2 s sehapeRig Sty Flar B BraReiqn Betd hayinigphe stider
2B i s _a schenmtic, side view of the in ction hea .
shopen il G-He BIG. d&r is sohsmatic gear vaew of tﬁ%spg%?%ﬁ%ﬁ% having the
schematic rear view of the inspection head having the
slider shewn émb¥p. 1.n FIG 1. FIG 3 is a graph showing a
rel ati onship between a TOV and a touch down velocity
(" TENG.)3 fa griaph showling stedativnshipbeébvedn adD¥ and a touch down
conventional slider. FIG 4 is a graph showi ng a

veld &b TTOMYY ¢f the sueanshowdl inF1G M aeshventdohdlalidese
10 between a TOV and a TDV. FIG 5A is a graph show ng

a el RRsdr R14tido3hipBG1BES & pRLh Angle and a diff
| ubrication Igl;/gﬁédg‘f%l%{hhe sli derrnghovvn [ rl1) FI Gngf aa{lnda HHerence

i nt amount. FIG 5B is a graph
bet%E%lva%S\gmr}g?a I ohshi p between the filmthickness of

ek 65 sVl bR DR s b
lubgéﬁﬁmggrwﬁtgp %g&;emm . ﬁ%q\,gftﬁgf’llﬁ étl;liplron\}emcnt amount.
FIG. 5B is a graph showing a relationship between the film thickness of the lubrication
layer of the slider shown in FIG. 1 and a contact angle to pure water. FIG. 5Cis a
graph showing a relationship between the film thickness of the lubrication layer of the
slider shown in FIG. 1 and an bonding ratio (%).

FIG. 6A is a graph showing .a relationship between a distance from a disk
center and a sensor output when a conventional slider inspects a first disk surface with
no abnormal projection. FIG. 6B is a graph showing a relationship between a distance
from the center of the disk and the sensor output when the conventional slider inspects
a tenth disk surface with no abnormal projection. FIG. 6C is a graph showing a
relationship between a distance from the center of the disk and the sensor output when
the conventional slider inspects a twelfth disk surface with no abnormal projection.

FIG. 7A is a graph showing a relationship between a distance from a disk
center and a sensor output when the slider shown in FIG. 1 inspects a first disk surface

with no abnormal projection. FIG. 7B is a graph showing a relationship between a
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slider shown in FIG 1 and an bonding ratio (9. FIG
6A is a graph showing a rel ationship between a
di stance froma disk center and a sensor output when
a conventional slider inspects a first disk surface
distsntcl from tieoceateradf the djskcnidahe sénsGr oGfput svhenghaplider shown in
showi ng a rel ati onshi p between a distance 20 fromthe
FIGENiRpe&tt atBRhWlisKsidbe With 56 rz\bﬁbnﬂaltﬁigjecﬂbﬁn FIGE7C is a graph
conventional slider inspects a tenth disk surface

shd&ﬁ%%a%la@ﬁﬂ?ﬁi??ct@ééﬂh@%fst&@e fidithOferiter ¥ t4E ARE and the sensor

ng a relationshi etween a distance fromthe

center of th j he. r .
outblY B Pl Ao Fhoily W Lol PSR a MAMEE sk Moftace B no
wi th. no.abpormal projection. FIG 7A is a graph
abnormal BEPISEHO at i onshi p between a distance from a di sk
25 center and a sensor output when the slider shown in
FI &FIG. § sspllewshart forrexplaiping amethoddor manyiacturng g shider shown
projection. FIG 7B is a graph showng a relationship
in FJét.leen a 4 di stance fromthe center of the di sk and
t he sensor output when the slider shown in FIG 1
i nspects a tenth di sk surface with no abnor nal
projection. FIG 7Cis a graph showi ng a relationship

DETAMSED DESCRIPTION OV THIEPREFERRED EMBODIMENTS he
TSensor —output when the slrder shown in FIG 1

Sensor  out pu en the slrder shown In 1
inspects a twelfth disk surface with no 5 abnor nmal
projection. FIG 8 is a flowhart for explaining a

SO AL DL L g ot
insgq%ftiglrg{egg gtr}gvgeélgqce':ilgﬁ%ec%lbn%pggr%%si &Ag%gtix\dd%slk iggpe%ii\ﬂggpparatus)
1. The glide inspection apparatus is an inspection apparatus that inspects whether
there is an abnormal projection on a disk surface 22, and includes an inspection head 2
that has a slider 10, in addition to other components (not shown). Here, FIG. 1 (left
side) is a schematic perspective view of the slider 10, and FIG. 1 (right side) is an
enlarged sectional view of A part of the slider 10 shown in FIG. 1 (left side). In
addition, B part of a disk 20 in FIG. 1 (right side) is enlarged at the top of it. An
inspection head 2 having a slider 10 is shown in FIGs. 2A-2C. FIG. 2A is a schematic
plane view of the inspection head 2. FIG. 2B is a schematic side view of the
inspection head 2. FIG. 2C is a schematic rear view of the inspection head 2.

The slider 10 is made of Al,0s-TiC (altic) with an approximately rectangular
parallelepiped shape, has no recording/reproducing head, and floats over the disk
surface 22 of a magnetic disk 20. When the slider 10 is not made of altic, diamond

like carbon (DLC) is preferably coated. The slider 10 includes a floating surface 11, a

side wing 14, and a lubrication layer 16.
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i nspection head 2 in a glide inspection apparatus

(magnetic disk inspecting apparatus) 1. The glide

i nspection apparatus is an inspection apparatus that

i nspects whether there is an abnornal projection on a

di sifhg lﬂofaﬁﬁg lsﬁgacél?g id HiledfiR? opPoding REShEOThaPBPpbsEs idthe disk
S

that has a i der , In addition to other conponents

ZO.IE) HAL 2B beneriied ]yFr%)ﬁuo}lF bE Bife! <1181§ hBga r%ﬁ%&aedwgfggwta?in g

erspective view o e slider and

socdicl RgalingiRIF et i e il SupficP3h rfealfiyfrom

thel inclov i bt thecar oot BAGHFaHGLAS BSMSHTFARG SHTVES a5 an ai
slider 10 is shown in FIG. 2A-2C. FIG 2Ais a | .
beasingesvaface (28BS hvehich &aymsta flpating\Eyree in agcondanee withthe airflow
2B is a schematic side view of the inspection head 2.
actlinG. 2C is a schematic rear view of the inspection
head 2. The slider 10 is made of Al 203-TiC (altic)

wi t ’thaidéﬁﬂhg&imtaﬁhuuﬂt/&ﬁh&ﬁdwﬁtaﬂ willes pidzekRptriesknsor 15, which
shape, has no recordi ng/reproduci ng head, and floats

is @ﬁ&&oﬂé}ﬁn%ééﬁqn%y fiieGidean§eclonBPpSahis di sk 20. Wien

e slider 10 is 'not made of altic, dianond 25 |ike

. ] t ey ' .
co PSR S o 631 Pt Pl e e g st

inc rrace 1
| ubricati.on.l gyer 16. The fl.oaLj rface 11 is
22 pidFeeit o Ro R apRiced 1y e 450 B 03t £RERae p bissGlayer 2¢
The ajrfl ow generated by rotatjons of the disk 20 is ]
and, 'é‘Eé&?Fé‘EP‘W layer #ﬁo’ﬁ?"r lviad lg‘{ﬁ‘f?ﬁ'c'é“’lilf‘.esadnﬁ’éa?f pm,apqnsmagnetic
12 is formed on the floating surface 11 and extends
substrale, farirxamiple,iarprimeryeenat layer pentaining Ciry aniptermtrdigte dayer, a
rail 12's top surface serves as an air 5 bearing
magnaticdager(dsAB@chrding lagier imadewf a CoCralloygmhateriabandia protective
accordance with the airflow action.
layer. The lubrication layer 26 is made of a polymer material, such as tetraol.

The lubrication layer 16 is made of a perfluoroeter compound that dispenses
with a hydroxyl group on a distal end, such as Z25 fomblin. In this embodiment, the
lubrication layer 16 covers the entire slider 10 as shown in FIG. 1 (right side), but it is
enough for the lubrication layer 16 to cover at least the ABS surface. The lubrication
layer 16 makes the surface of the inder 10 less likely to absorb contaminants, and
even when the slider 10 adheres to the disk surface 22, the lubrication layer 16
facilitates a separation between them.

Referring now to FIGs. 3 to 5C, a description will be given of an effect of the
lubrication layer 16. FIG. 3 is a graph showing a relationship between a take off
velocity (“TOV”) and a touch down velocity (“TDV™) of the slider shown in FIG. 1

and a conventional slider. The TDV is a circumferential speed of the disk for the

slider when the floating slider drops on and collides with the disk surface 22. The
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The side wing 14 is a nount part nmounted with a
pi ezoel ectric sensor 15, which 1is used for an
i nspection by the glide inspection apparatus 1. The
| ubrication layer 16 is repellent to a |ubrication
TOVRKS cidbur@Rrénifal 9pSdd GRUhE ek fol thelsliden SvHeaMAE Slilléxetakes off from
floating surface 11. The disk 20 has, for exanple, a

theklﬂﬁ?sﬁr@ay&ruz:ﬁmddﬁms hggnﬁ brication layer 26. The base

ayer 24 in In or er froma non-nmagnetic

S Ub?'gé %I?Vmggﬁalegiﬁfg? :hgs a 0?'%@/ zsoﬁd $ %’)@V of 10 8 m/s, whereas

cont ar Ar ng er ne ate [fayer

theshfer 1 had T BF e ¥ o TENEoF 0/ o ais@’% ipgpection

| ayer 26 is rrade of a_polynmer material, such
appagatpg d|is canfigured !mgm\@& 2 §ﬁn%t%l}ﬁéiHC!!B‘fPT§nHﬂb@fol frpm the inner
perfl uoroeter conpound that dispenses wth a hydroxyl
cirgmofigpenea to thii eutat ciecuinfeseruie cnsthz 2iiskf Ahiandrdoes mot have means for
enbodi nent, the lubrication |layer 16 covers the
chaaging the Sircdmferdftislspsbd\WWhen the Circdmereatiil spece Js toodarge, a
it is enough for the lubrication |layer 16 to cover at
flotBASImbiM ot Slddra®eis t&hﬁ; rdefetk bR AbnbAYA préfectibk o the
the surface of the slider 10 less likely to absorb

disk Qﬁ‘ﬁfﬁég %ﬁn%enﬁpg citCuf¥élnt l%ggéc{]ﬁ abolfg Fn/% Ofo‘?@'i!%ﬁﬁa and the

sk surface 22, t rication | ayer

sli e?% E? Cthe Hi fa%t 'ﬁnfo?g fﬁ@?@as‘b ﬁx%r{t §¥r cannot
e %%*‘ﬁ - the Cgr{ion IR

ESCTIp Ion ven o

ks n&%ﬁaﬁ%m&% Py e Al s eléswaﬂg i ltsaéfﬁxc.f?fyﬁi% other

ov') and a touch dovvn velocity ("TDV') of the
hangp Meﬁh@h bsan ﬁgwp@kqofféumdhﬁcxfelrmﬁmt&%aspegd Jscgpater than its
The TDV is a circunferential speed of the disk for the
TDY! i Hess, theaatideh &0 chip praferpbly take offiwiths sserller¢irsumfengotial speed
with the disk surface 22. The 6 TOVis a
thag ikeceoniventionial dlideppeed of the disk for the slider when

the slider takes off from

FIG. 4 is a graph showing a relationship between the pitch angle and TOV-
TDV of each of the conventional slider with no lubrication layer 16 and the slider 10
of this embodiment, Prior art prevents an absorption of the slider by modifying a pitch
angle: As the pitch angle increases, the slider’s floating surface is close to a
perpendicular to the disk surface and is subject to wind. Therefore, due to a high pitch
angle, the slider is likely to separate from the disk surface even when the slider adhere
to the disk surface 22. However, an excessively high pitch angle disadvantageously
makes the slider subject to vibrations due to the influence of wind. It is understood
from FIG. 4 that TOV-TDV (m/s) is small for a certain pitch-angle range. For
example, the slider 10 preferably reduces the pitch angle down to about 155° for a

value of TOV-TDV (m/s) which corresponds to the pitch angle of 165° in the

conventional slider.
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the di sk surface 22 and starts floating. The
conventional slider has a TDV of 6.5 nis and a TOV of
10.8 m's, whereas the slider 10 has a TDV of 5.2 m's
and a TOV of 7.4 ms. The glide inspection 5 apparatus

1 i pIG.OA ¥ Eﬁﬂ)htsﬁoﬁﬁﬁ)g’h d€lafiofship betechl d GIMHIERAIS f the
speed fromthe inner <circunference to the outer

1ub§;g§ﬁaﬂa§ae 6 Gn@ et ’Pévdiuﬁé?o%gmc zﬁn A JPEWH%K‘E%&H?%% the TOV

ngr ng t circ erenti
' nf d
am s oL BR g PE R iy *§ﬁ°“t“§§%%%‘§§ petnieR8, S AL R 26 .
Fich; 5t v oh shaing it arshin ttoenainy EiCtessgf he lypgieation

the 10 slider adheres to the disk surface 22 for sone o

layercksapba coplacingletn pgsarater.i The contastangle pqurgvrater of 100° or
again since the circunferential speed is snaller than

greates caiChe s@urechin ofilmerthidkaest ranpe betwederl .3 omcand 2§aimm  FIG. 5C
take off since the circunferential speed is greater

is atgraph shcewingld\elalivashiptteewedd 4 €ilmiBickaessyfahe hthicativalilgyer 16
off with a smaller circunferential speed than the

andCANYEHHihRdlo With 8¢ surtdeedihe Slids 10. %%ﬂffl(ﬁ&ﬁmdﬂﬂlﬁ% ratio is
rel ationship between the pitch angle and TOV- TDV

sofRla S ghiRRUE BTy S/l 2 ML 20 ruph

shofsnbinfoiil of R RBRFHER VR RS ahrifiottd F e iddP I Hep of
lid f| I di

bakfag oraragiaogsihiopdioletief9Py abisfp 8ip ofcfoRpid ThBabiigaljed Taver 16
due to a high pitch 20 angle, the slider is I|ikel

Thusep preferable rge BE the Bl thickngss of theluprisationiaysr l@ﬁptween 1.5
adhere to the disk surface 22. However, an

nm end @gsnmel y hi gh pitch angl e di sadvant ageousl y makes
the slider subject to vibrations due to the influence

of FIGRd6Alth GCSarerifigiestion desults @fthd Slidelinspedtioh@ppdfavus 1 that
(ms) is small for a certain pitch-angle range. For

uses the conventional slider with no lubrication layer 16. FIGs. 7A to 7C are

inspection results of the glide inspection apparatus 1 that uses the slider 10 shown in
FIG. 1 that has the lubrication layer 16. First to twelfth disks each of which has no
abnormal projection on the disk surface 22 are prepared. In these figures, the abscissa
axis denotes a slider position from the center of the disk 20, and the ordinate axis
denotes an output of the piezoelectric sensor 15.

As shown in FIGs. 6A and 7A, in inspecting the first disk, the piezoelectric
sensor 15 can detect an abnormal projection whichever slider of the detection head 2 is
used. The waveform shown in FIGs. 6A and 7A is referred to as a base noise. When
the base noise level reaches a certain threshold, the abnormal projection becomes

undetectable.



10

15

20

25

exanpl e, the slider 10 preferably reduces the pitch
angl e down to about 155 for a 25 value of TOV-TDV
(m's) which corresponds to the pitch angle of 165 in
the conventional slider. 7 FIG 5A is a graph show ng

a I'Eherbafods Both shidevcidfermiftédtly tolliak Redsthefdislhsurface 22, but the
[ ubrication |ayer 16 and the TOV i nprovenent anount.

lubtitatich Ms}eheﬁéisqﬁﬂu&lya{o ith& 16Ne SRAQIUIT. ASSROGWAR ¥IG. 6B, in

I mproves in a mthl ckness range between 1.5 nm and

r I

insiecinBihe 56'5¥h6f’ls§ o PR BBHeRY S%%. caﬁ.*%snﬁéﬂ? E‘yﬁﬁenfgnal
and a .cont an con act..an

stidgpand e YidBe e mrgef‘é&w&'? GHUB St ek ST A s § result, the
filmthi ckness range, bet 5 nm and 2,

basepoise devel beeomes Hanitl naﬁ@sat 4%9*&9%%@@@%?@%%0 sensor
t hi ckness of the lubrication layer 16 and an bondi ng

15 begomss winstablenglativeita acpositionhandspartially egceeds authresboldnt
bonding ratio is secured in a filmthickness range

Thebefore; ehie heddl aviag the2comvemtiontal @id&GGsilsgldy dilkebhtd bra¢xch@nged. In
shows an anount of the |ubrication layer 16 remaining

inspeRtih B ehSiwdlfth didk, kit Bass ndisedbvelstithe goaVentionalklier B@mpletely
ultraviolet (" U\/) after a step of formng the

cxcéé&grthemrb 14 aﬁﬂrthéglxderﬂi‘lﬁﬁld Be Bx&faqgabl € range of the

I'm t hi ckness of ['ubrication layer 16 between 1.5
TRl ﬁﬂnﬁggﬁm@@&aggss?a G TEPERAR M e e
and FRlfE §isR Fhe, a0 hasg albne VL8 3o sliblg, T bt that the
excliquf’g%?f?ég'u%gcs? E’a?éf?rgii%ég? %qﬁﬁﬁb%%%%@%ﬁwjlgmﬁp%%%
twel fth di sks each of which has no abnor mal
inspgetipre thrpughp since thie exchonge frequarydowept.epared. | n
t hese figures, the abscissa
The manufacturing method of the slider 10 includes, as shown in FIG. 8, the
step 1002 of applying, onto the floating surface 11 of the slider 10 where the
piezoelectric sensor 15 is mounted on the side wing 14, a lubricant of the lubrication
layer 16 that is repéllent to the lubrication layer 26. Next, the manufacturing method
further includes the step 1004 of irradiating the UV light having a wavelength of 172
nm onto the material to form the lubrication layer 16 on the floating surface 11. The
UV irradiation can solidify the lubrication layer 16 without baking the entire slider.
Therefore, the lubrication layer 16 can be formed without thermally damaging the
piezoelectric sensor 15 through burning.
As diskussed, the present invention can provide an inspection head to which a
contaminant is less likely to adhere.

Further, the present invention is not limited to these preferred embodiments, and

various modifications and variations may be made without departing from the spirit



axi s denotes a slider position fromthe center of the
di sk 20, and the ordinate axis 20 denotes an output of
the piezoelectric sensor 15. As shown in FIGs. 6A and
7A, in inspecting the first disk, the piezoelectric
andSRDPOOf life Freferd @h@sktioan abnormal projection whi chever
slider of the detection head 2 is wused. The waveform
shown in FIGs. 6A and 7Ais referred to as a base
noi se. \Wen the base noise |evel reaches a certain
t hreshol d, the abnormal projection becones 25
undet ectable. 8 Thereafter, both sliders
intermttently collide with the disk surface 22, but
the Jlubrication layer 26 is unlikely to stick to the
slider 10. As shown in FIG 6B, in inspecting the
tenth disk, part of the lubrication |ayer 26 sticks to
the conventional slider and the slider becones |ikely
to collide with the disk surface 22. As a result, the
5 base noise | evel becones significantly |large, and an
out put of the piezoelectric sensor 15 becones
unstable relative to a position and partially exceeds
a threshold. Therefore, the head having the
conventional slider is highly Iikely to be exchanged.
In inspecting the twelfth disk, the base noise |evel
of the conventional slider conpletely exceeds the
threshold, and the slider should be exchanged. 10 On
the other hand, as shown in FIGs. 7B and 7C, in
i nspecting both the tenth and twelfth disks, the
slider 10"s base noise level is so stable, |ow, and
durabl e that the exchange frequency |owers. Thus, the
slider of this enbodi nent inproves the inspection
t hr oughput since the exchange frequency | owers. The
manuf act uri ng net hod of the slider 10 includes, as
shown in FIG 8, the

10
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15 step 1002 of applying, onto the floating surface 11
of the slider 10 where the piezoelectric sensor 15 is
nounted on the side wing 14, a |ubricant of the
lubrication layer 16 that is repellent to the
K { 26. Next, the manufacturing nethod

wH Iseiad t")i%the step 1004 of irradiating the W

i ght having a wavel ength of 172 nmonto the nmateri al

to formthe Iubrication Iayer 16 on the floating

'surface‘gé The .20 diation can solidify the

| udri catMBHnIPESIAD hepdseilga o 00 EHng2PRIFALYS thal fnsperts

Therefore, the lubrication [ayer 16 can be forned
wheherithere is b rhapmyalpaoiggtion on medisl perfegs having @ fisstybyication

15 through burning. As diskussed, the present
layeirpaehthiednspeatiop head fleatimg bmsphetdiskmdn%d, gaid itspettion head

contaminant is less likely to adhere. 25 Further, the

compi i floatied burdice coverdd withiatsedoddlubkieaoplager tifae i repellent
enbodi nents, and various nodifications and vari ati ons

to tﬁ'gaﬁrslpﬁlH}MgoﬁqHQut departing fromthe spirit 9 and
scope of the priesent invention. 10 WHAT IS CLAIMED I S:
1. An inspection head used for an inspecting apparatus
that inspects whether there is an abnormal projection
on,a disk surf gee havi I r.st r.i cat
and-t he A SRt Apeitlth Pombfifhedha it agRer BER 15 an
surface, sald i ngpection head c rising a floati
abnaral REQieE BT PRA Gk FATEACSARSIRG § HTH LBRea g salﬁirespectms
is repellent to the first |ubrication |ayer.
apPIABISCOMBTIS iR P ingpedicrokad thatig contigureddp éhas ometbh disk
there is an
surface, and the inspection head including a floating surface covered with a second

lubrication layer that is repellent to the first lubrication layer.

3. A manufacturing method for manufacturing an inspection head used for
an inspecting apparatus that inspects whether there is an abnormal projection on a disk
surface having a first lubrication layer, and the inspection head floating over the disk
surface, said manufacturing method comprising the steps of:

applying onto a floating surface of the inspection head a lubricant of a
second lubrication layer that is repellent to the first lubrication layer; and
irradiating ultraviolet light onto the lubricant and forming the second

lubrication layer on the floating surface.

4. A manufacturing method according to claim 3, wherein the lubricant is
made of a perfluoropolyeter compound that dispenses with a hydroxyl group at a distal

end.

11



10 abnormal projection on a disk surface having a

first lubrication |ayer, said inspecting apparatus

conprising an inspection head that is configured to

fl oat over the disk surface, and the inspection head

i ngd udin i FRNE 6 dlan! A6 formi
q, P ﬂmfug{r}g?h{ﬁ% gtﬁm({@&%o tp?ﬁg & d1afn!3) evﬁ% : orming

| ubrication I'S repe nt to tA I rst

s 1 50 A1 i BRI B8 b 2.6

I nspecting apparatus that inspects whether there is an
abnormal projection on a disk surface having a first

| ubrication layer, and the inspection head floating
over the disk surface, said manufacturing nethod
conprising the steps of. applying onto a floating
surface of the inspection head a lubricant of a 20
second lubrication layer that is repellent to the
first lubrication layer; and irradiating ultraviolet
light onto the lubricant and form ng the second

| ubrication |ayer on the floating surface. 4. A
manuf act uri ng nmet hod according to claim 3, wherein the
lubricant is 25 nmade of a perfl uoropol yeter conpound
that di spenses with a hydroxyl group at a distal end.
11 5. A manufacturing nethod according to claim 3,
wherein said formng step sets a filmthickness of
the second lubrication | ayer between 1.5 nmand 2.6
nm 12
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