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1 i:;r Description : paged •••. l. to paged • f. ... 

IZf Claim.{s) : paged .J.:::. to paged .r;-. .. 
(. / a.M•rzc lllaD ADD IU1lZe&COll' 12t'Drawmg(s) : paged ...... to paged ...... . ~iii1lint!Ui 

.12r'Abstract . : paged .• t.~ .. to paged .• :-. •• 

'----__,...-.---·-.1J:"R'a9--i-1 .. N'll-Mltl~-H-.m-m1t1on relates in general to __.tic dia 1cora9e 

11Y•t_.,. 8214 iSl put:icnal&r to a ,r0a••• fOJ: =-ting a •1:1.491:" for 
5 moun~lng a .... tic t:i:uaa4ucer within a mtaetlc: lliak •tonc1• .,-.1: ... 

lti11 mre »&rt:l.oululy, the pre•ent :l.nWDticm relate• to a •thod for 

aontrollirag tbe crOWA am1 ""l'ber of a t:bb fila •1icler. 

ll&gnetie •to~ ay•temll are employed tor •tori.Ilg luv• UIOUll~• o! 
lO infozmatlon. u4 .. tn1oa.1l:r utUi•ecl for long tem •toraoe in a data 

· . prooe••in1 eyatm, a'Uc:h u worJc atatioii or a ,.r•onal acaput:er. %n 

part;:l.wla~ mapetic: disk drift syat- an aaploye4 to Z'8ad U4 wit• 

infoaati011 to an« :ram mapetia dialal. A mapecf.c baad •••..,11' and a 

alid.u are -.1ayec1 in. a magnetic d:llk "'lt811W, .•11ch u a Jsa%d dielc · 

15 drive, and move n1at1ve to the aurb&'I• of a m.gnet:ic: disk 1n die bu-4 

ti•k dr.i:n. 

lt i• ,.,.11 JmDlfn that duZ'insr opaZ.ation, a m&gl'l•tic :bed Qaembly 

1uozporate4 ii\, for --.1e, a h8.r4 d:lak d.rive, float• a vazy emall 
20 ti•t:anc:• above thll llMlgDet:ie ncmU. utia (i.e., the hard Cli•k), which 

i• :rota.tee! ac high ape.U. "tlle•• mapeti~ hM&I •••9111bli•• !.aalw:ie a 

electrceagzuat.ic head, R6 &• IL mit.peCi~ t:rana4uoc,. .lllOWlCed OD a lllOV&l:t1e 
am tO read or write illfor:at.ton. Ille apetic: di•Jc qetaa llOV*8 the 

111agnet::le head to a desirer! radial Politioza over the •ur£ac:e of i:be 

25 rotating harc1 41ak, where th9 DAgMtic bed na4a or wd.~•• infozmat:ion. 
'1\PP!cally, the -.petia had i• 1ntepa11y mounted in a eu:r1er c:alle4°a. 

30 

. . 
••licSer•. A •lide:r »rovi4e• meahaniaal •unozt !or the 1111gUtic head and· 
the eleacriaal aozmec:tiou bet1f9en the -.gnecic head an4 'the re•~ of tbe 
lllQDetic cU•k 8)'8t ... 

It is 4e•i~abl• to have the •licSer float .. cloaa co i:he ma;D•Cic 
::recozdillf meti\111 u po••ibl• and maintain a c:outaat height. :tt i• nll 

known ~bat th• d.9SIZ'•• of •tPil.1~ of floeation of tu •U.der lrZ'••tly 

influenae• the perfo.aun• of tba maped.a tran•duc:er in the •l£der. 

35 Diff erant f lota~ion Charaater19~ic• •Y be pZ'O'l'id8cl i:,y fo=insr the 
•liclinf •W:-faee 0( Cha au.a. with. iapp1ng proeei11.·. Mor• info:rma.cion 

cm fUl'iaat1n; tb:Ln film 11...a •114e:r• fre a •!•r may 'be fount ia tfnite4 

state~ Patant NUmber 5,015,113. 

40 ln ._. iutuee•, it ia deai.rUl.• for the air bearing •us-fao• 
(

1 AIS 1
) of the elide:r to have a po.lti'ftl ·erown, auc:h .. !• 111u•trate4 in 
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· imiif111wr 
tfhe aurvatme o! the •lider co i:. alt•n4 mq :be the ~ or 

a.bu of the •lWR, u meuuzi•4 by profil• data fniaa the ~•illl. 'fhe 

alider typically ha• tVD _. llOZ'9 rail• OD one •ida. .AppU.aatlon of the 

•trem of pazt:iclea cm t1w •icle of t:M •lider aontaild.n• the rail• 

· pzo6aa•• an :La=••• in the mapltuda of the au,rn.tun, vbil• ~lioation 

. ot the •trHm on that otber aide ot tn allder produoea a dec=i:au• in ~ 

napitv.49 ·of tbe CN2:"Vature. !'be wnature of the •lider may thenfor• M 

alt:•ed to _.. 4e•ire4 amoun~. Both pultive and zaegatl'ft cnanatm:e• 

aw i. ~ ~ the 4i•al0Hli PJ:OG•••· 

lnfen-ecl •bocHMDt8 of the iawntion w111 now M d••cribed, !Jy 

1llliF of" UIUllP1• only, with re2!.-e1• to the ac:~ drawing• :ln 

wbiolu 

.,,.,... s. i• a piatoirial npn•acation of u explClded view of a 

ti•k dri,,. 9Y11t ... wtd.crh inaozpora~• a •1i«er ~a•cl ID aa~ wi~ 

a preferred eml:lo4imut of the pre•ant ::Lnventioru 

•~• a-aa 4.p:lGt a per1pective view of a proa•••ed wafer and • 

20 detai1•4 •tnc:l\:m'e tmnof pn41aae4 iJJ. ~a• with a pn!•fte« 

embocHaut of the pnaent inV91ltiOA; 

•issa•• U.•JD are illu•tntiom of a method for adjusting cha crown 

ot a •U.der :l.n ac:ocmtancJ• with a pref•~ eaaliodt1MT1.t of tm prea4mt 

25 inv.DC!cm.1 

lO 

35 

~!.IUU 4&-£C !.llu•tr•~• ma1u that llllY be utili•ac! to alter t:he 

eurv&C\IZ'e of a •lider \IDS.~ il2 aaeo:rda21cie with a pre-een-e« •"oc'S.aen~ of 

the PZ"••ant illvention; 

l'i.-. I i• a crrQh of •1:1.aJ: en. eozftction dQic:tiDcr a cbang• 

:1D czrc:nrn ftr8WI "N1oc1ty 1.D accord&D~• witb a pa>•f•ned. embodiment of clw 

pn1ent iav9Ation.1 

:r:l.gu,n I i• a to.P view of '- slider prOc:e~:~ecl _to obtain the rMUlt• 

4epiet:ed in the ~ iD •S._. S in aoetoZ'duo• wit:h .-F-f•=ed 
•'bod'imea.t o:f th• pre•ent;. illV9Dticmr at 
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1iiil~ililllf ' 
'1'h8 !.Jwenticm 4aacrJ.Mt iD thi• qpl.iaaticm _,. be utiliH4 with 

a11 lcDovll aacban::l.-1 oatl;=a~ of ti•k dz'i,,.. mo 41.naft weaa 
•tonf• aerier•• (•J2MIJ)•). With referenaa now to the f!guru, -4 tA 

partiauler with ntennc:e to •iaae i, then i• d9.Piote4 a plot=!.a1 "riw 

oi u aplocted. vinr oi· 4i•k ~i- 110. :tt •bou14 m -~that: alt:haugh 

a rotazy ut:uator h •baa t:'be J.nwnt:!on 4-clz-~.t hanln 1• ILl9o 

app11aul• to lf.Mar &at\111.COE•. Oi•k driw u.o iDc:ludM bouin9 UI, ad 

:boUsirag coft:r: 1M Wbic:h, aftu u•.mbly, i• mount.S wltliin fZ'Ule u.c. 
BOtat9l»ly att:a.ahed. wltldD houa.t.q J.11 on actuator ltba:ft U.1 i8 actuate 

10 aa •••_,,1¥ 120. One and of .actuator am u•..WY 110 inc11.14e• an a 
bloek or crmb-li'ke stmdtur• :I.II having ama us.. Ace&clbad to ams UI 

on the ac:a2t-1ib or a J:llocdc •tzuotun ID, an •UJMtD•1cm wU.ta OZ' load 

•l>Z'ba• 11&. .a.ttaahect at t:be eD4 of each loa4 •P:int 19 a •lidar u•. 
which . oarri•• a al.atro111qUtia 4-Viee f= readlllg u.d/or writing dat:a. 

15 on 'l:be ot::.har ad of ~uz- um u•9Bl.Y Uo, oppo9it• 1oac1 -.rbcrtl u• 
Uld •llcler• Uf, 19 a '"'iae 001.l 111. 

Attuh•4 with:l.zi howd.lll' Ui iii a pilr oi iaaozwtll DO. Kagraet:e 110 

u4 'VOiH ooil :a.aa are :ic.y pan• oe a °":Le• 0011 imot:or Wblol\ apply a 

20 toroe to actuator •••UlblN uo to rot&t• it: abouc aatue.i:Or .ela&tt ill. 

Al•o mount.a w!.tbin houalng 111 :S.• •p!nclle ah&ft 2.11. lota1:uly at~ 

~o sp11ldle pbaft 113 are a numl:aer oC 4:1.•lce U&. Zia l'ilrah I, eight ti•b 

are &tt:achea to ep1ndle •ba£t 111. M ehOWA in l'i__.. a, 4i.8lw S.3ol are 

a1:taalwd to apizMll• ehaft s.aa :l.zi •paced QaR r•l•t:tcm. In intc:nal 

25 motor Cnot: •holiln) i• util1•e4 ~ rotate di.ab u•. . . 

bferrln§ now to .,_. a, a water 10 i• d.epicte4 wbiab ay be 

OOD91:~GC8d ot mJ¥ auical>le mid. ,..11 1m.own •li~ -~•si:i•l •u.cb -

feni~e, Al,Oi-'l'iC, or 1:be lib. Wafer ID m¥ be of an,y aozmmieat aise, 

30 mu.cm u four iDChea or e:l.x in.cha• in. 41aeter. Z1ectromapatic 4evicea 

(not ahcnm) are ftml\94 :ln wafer 10. lpaa1f1aally, wder 10 i• a •trix 

of •114er• :LO, which wb• fully pzoaea•a4 will beCIClllM •lidan, •w:h a• 

•lider 2.0 wtdoh 18 illUSU'&~e4 in •£.-. 2C. 

35 bfa:z:r.t.ng now to Wilae · ~, an ad vi.W:~-of a row of •11441r• 10 are 

•balm. Wafer' 10 ~ be !&br1e&tecl to CJOJlt&in. any. d.e111nl:tl• zamabe: of 

raw of •U.4er• 10 .in •Kb i:ow. Wafer JI «epiotecl in •lclan IA. oontaiu 

1' •1i4er• 10 in eaah rcnr. ln aoaorduae with a preS:ene4 .embo"tmen~ of 

~ i=-aent: :l.o"ftlLt:l.cm., .. fer 10 ~ 1:Ma bJ:oJmn up 1nco rowa •• 8lloWa s.ra 

60 •i8aa 18 foz: PJ:009••iDI ill aOGOZ'tua• with a s=•f•=-4 embo4lment. o! tih8 

' 

• 
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pr;..ent !nftntlon. Kat,, ftlan ac: depiat• a •1idu' 2.0 :f~ t:hlt row of 

•1:1.den '' lD •19ue •• 

With rafenace to •!dM JC, · a penpecrtift ,,iew o! a •lider 

5 JMIN!aatu:nd aooorcliJ1g to a pnfei:n4 ~t of the pre•ent in"NDticm 

la d9piated. irop mrfao. I of slider 10 M8 tbr• rail• U,, U, ad u. 
a&il U l• ~aou.t to •!4e 7, -4 rail 1S 1• d~aoent to •S.'- •. 
Rea••••• ••ot:l.ou !I uc! 10 are found betwHA the nil•. lta11• U, M, 
ad 11 are q,pic&J.ly 6 p.a·to 201.1111 UDv9 nau•ec! •eat.ion• :LI ancl 10. 

10 Rail• :U, i., ad :LI haft air Mu':l.q •urface• CAii•> 11, a&, llD4 ii. 

15 

Leatint .q. ae of •1:1.cler io b.a1u.4e• tapered •ec:t:ione ao, 11 ud 11. 

Slider :LO im:ludei• •l•ctzau.;utia davicea II, which are u•.C to deteec 

data cm a -.petic: lleClf.a, •• depic:te4 cm tlw •icle of baaJc edge 17 of 

.u.ae:r 10. 

a. au. i. .eeen, nil• 12, :W., a4 11 haw been fOZMd on aU.dez- 10, 

wt the cl••ired •oi:vwn• ud./or osmbu Jaw not: Nell ·••t in •lia.tr 11. 
'1'he Cl:rclllC of •lid.er so i• a aeawnmat of • rail, s.a, u, or 11. 'l'h• 

arown i• cS•f ined u the peak-to-valley tifferezsae of a c:ylindri.aal arch. 
20 The aylindriaal arch 1• taken iZ'Clll the led.1111 edf• 18 cm rail U t:o 

caper IJ. of nil IC. '1'o meuure a =own; profile data ot t:he rail i• 

taken and ~ tilt of tbe rail i8 1Nbtrut•4 fnm the »rof!l• data. -ita.e 

pzio:H.1• data i• then f1tte4 to an •-•qua.reel wrve. ~ x-•quaz:•4 cnn:ve 

is then utilised to aalculat.e th• peak-to-vall-ir dif fereno• ac:ro•• t:he 
25 Ol'OWU o-i tbe rail. The •oul1;ier• of •U.der 10 i• the c:urvatur:e .... Ul'ad 

!rem •icle s• to •ide JI. '1'he camber i• -..ured frcm the pz-ofil• clata of 
the rail• u. U, u4 :LI. The oenbu' i• alN fie~e4 to a x-•quara4 CIU1:'¥8. 

£re& the profile clata of the three rail• meuurec! frcma •14e >& to •id• 
JI. 'l'h••• M&llUftllellt• _,.. :be mt.de J::ly on•. of ordinazy •kill in the art 

30 waino a nc;o intarofezm9tric: tool availula i:r:aa IYCIO Corporation, 

·1ocate4 iii X1&Uefi•ld, Cozmac:tiaut. 

35 

1'eferring now to l'ilae IA, a~ view ot •lid.er s.o frc:a l'itrUe ac 
i• illu•tntlld. A _.Jc H ii placed Dftl' 1114• '' in •lllU9 18. Haak 
., ba• .. 1ea4iDg •4p •• &Dd .. t~•Uing •• Si. ~k ., inalude• 

aperture• 10 u4 Ct. .a. ltZMm ot »arttciea travelling at a selected 
wloeity are tir•oted at aperture• ID &1l4 sa to induaa csCllljpJ:e••iYe at:r••• 
in 'the mQto•ecl ftlfiOU of •lict.r 10. Na••l• N propel•·• atnam of 
particle• II intO ~~ 10 of mule It. ~•• pan:ial•• •ll&Ddb1-t: 11 or . 

60 ••mt P••• ~he 9XPO••d •'llZ'h-aea of alider !O. Pctial•• in the •tream 

11111¥ peiuttrate an4 dam&;• the ;rain mmda:d.•• ot th• ater1al fcmDing the 
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Wfc. 'l'b9 •udaoe 9¥ OJlll1l up u4 atcmp1: ~ ~ 01.lt. ki•ed . 

•arfaa•• of Ulout 20 m may oc:cnar u a ninilt: ~f •..eluti111r• ozi ••bot 
»MDing• t:Ae apoae4 nda.a•. the puotiol•• pnlentaly haw :tan-• • 
Z'Ough i.urfacee.. lfat•ri&la nob u a11aldmm oxide or •:l.liaoza eu'b14• J18¥ 

S :a. .._,loyed in accozdanc• With a pnferrec! ebo41-llt of the pn•at 

:lznml.Uon. Zn ~eleat:hag' p&Riol••r the putiol•• •bou.ld be har4 ..... 

•\Zeh t:hat the •urfaae of the wafer cu be Uma;a4 by the partial••. 
M4t.tionallr, it i• •••lnbl• to mplo:f partial .. that ar• n@l.e, . 

•"aiam!aal., an4 zaon-~lo. 
10 

._ •.f.•• of the part:iol•• 8bw1d lMt --.11 enough to m.ter the 

ap91Z"tun• =•~ed ill t:be ma•k. For ao•c 1liden IDlllNfactlaecl for 'bar4 

di•k drl,,. unit•, a putiale ai•e fraa uaut JD pm to a!lout 7S pm in 
tiuaeter -.y i. -.1oyec1 in aooordan• with a piwferretl .-odiment iof the 

15 pream.t :l.n'Nllt:ion. 50 :micrcm aluminum oxide and 50 mic:rcm •:1.1.:l.oon 

·aarbicie ce mrampl .. of -=-•i,,. .PA1:ti.ol••• which may :be eapl.oyad in 

aocordanc• w:l.th & prefe.t%ed emllod!min.~ o! cbe preaut ill'nll.t:im:i. '!he•• 
ebruive p&Zt.:l.al•• ·may l:le obta.iraed frcm Czy1tal Mark, :enc,, loaatacl in 
01GllaJ.e, C&lifonla. :Ell :rlpn SD, •lid.er J.O 1•.depicte4 wi~ HD4 

ao J:t1uce4 regiou 'I U&4 '' and a n9\llcant crown. 

Vm:ioua ~ timu•iou (shape• u4 •i•••> m.¥ be ell!P~OJ'•d to 
. obtaill different. c:hamfe• 1n C'll:V&tur•• in a slider 'Wlit ill ac:eozdance 
with a pz-eferra4 ...,,..iMnt of the pre•eiit iavention. l'il'l&"8• u-&e 

25 ill1111trat• uam»le• o: aa•kll with different apenure dima.•:l.cm• t!Mlt may 
i. ut::L1l•ed. to alter Che aurvatw:e'of a •11der. Ref•=:lua" fir•t to 
•£.-. U.6 muk '' oontaiml hG raatan;ular apercurea 71 u4 90 that are 
alj,ped tti1:h rec•••e4 regita• ill •114e :LO. h"ont ed§e II i• •1~ 

~th leadi.Dg edge II of the •liur 10. 'ftii• mule IShape and orientatioa 
30 raa1.11~• :Ln • OZ'OllD. almlge that 18 F•t•r than the ~•r cbaDg9. ?f a 

c::hanp ·in cCl!bez !a de•irtKl, a maak nob aa J11U1k 12 i11usc:n.ead iD 1'1-n 
a el:aov.14 be cplOJ'•4. JiC&llk 11 i• •imilar ~ 111.ak 76 except ~t 

aperture• I& &ll4 81 '&re fo=ed euch that theJ an wider tban ~an 

long. !Iba aperture• ~ J;ae of any gecmetrv, •• llhowD bl" ~ur•• 11 asi4 
35 ., ill liuJc •• iZL ., ... 4.Ci. 

,· 

By ez;aoaiq regiou ora alider :LO ia a ahape that i• 1cmger fram. 

back eclge 17 to 1~ e4p ll_than :rom aide 7 to aide•· cbaDg8ll ill 

m:an -.y 1M na4e. WhM the expo•e4 ngiou an wider CZ'Cllll aide 7 to 

&O •14e 9 than they an long, frca back e4ge 27 to 1•41Df edge 11, tba 

CU!Oer of a •U.clar may be ~u•tacl. 'l'ha expo•ed. regiou on a •U.der 



. 
'964 2Jl20B 16Bi22~: B:i1{ •I:!-. II. (I:) AS-SPRUSON ·' 0462755296:#18/24 

1 . 

iapiDge« by tJw partial•• ehould be within the recH1•4 ~iODll faan4 

latw rail• in ACIOOZlluoe With a pnfened •"odimept o! tM pn•ent: 

ilavellti•. 9mll, in. aacozduc:le with a pz-efernd. embodiaat of the 

prwt iavmtiori, t:be aperture• iii tba ma•k -:l" expa8e u.y region on =• 
s •U.du, exalv.d!.ng the rail•. Pnfm:uly, • .U.cace fzaa •o ,. co so pa 

fr. the edp of tlw rail• •IMN14 not !:Mt apo9•4 111' tlae -..Jc 141.a the 

nil• U• exolucla4, i:a. aocrorclazLoe with. a pref erred •lwl1••t of the 

pre1ent ilavat:Lon. 

AltJicn.avh the tlapic:t:ad llllUID i11utrate tb'l'e• tiffG"ent tJ'Pe• of 

llP8ftu.re•, a m"blr of different 4SIMNliou &114 loaation• for Qe:rturee 

:lD a auk may be •elected by tbo•• of odtnUy •kill in else art .. bl.•ed on 

the particular .u.a.r being proau•ed and bUed on the type of eu.rvature 

ehaD§e 4981re4, •1leb u Cllllber or crcnc. 

l,l'he aek ay be fabricated f:rcm • nmaber of different -t•ria1• .. 
:Era aa~e• with a preferred -Wh•eot of tha pr•Hnt inveration, the 

ma•k l• faln:ioate4 fram AJ.10,-'riC U4 &pereure• in the ma•Jc mq be ereatecl 

ueiacr a YM :Lueir. other atertab, nah •• 111Ata1 or metal a11oytt al•o 

20 may be amplor-4. 

In aaoor«aaae with a prefezn« mabo41ment of the preHDt invention, 

. tbe taperacl aeetione of a •lidar an typioa.lly not • 11Adblaate&P or 1 llhot 

peen .. • by particle• i:.ec::auee ._.in; the •urfacre of th• elid9:r: in the•• 

25 •ect:io:u will not •ff eot the CUrMture of the alider to mt1' apprec:iul• 

t11110Ut:. By appJaine the ma•k to the •udaoe of the e114e:r: containi111 th• 

rail•, a po•it:i,,. ahange in emnber or c:i:aWn •Y be introduee4. Jleduet1o.n · 

oe ...-z- OZ' CIZ'OWA in .. •1i4•1:" aay ~- ac::h:l.evecl. J:ly expo•'"" regioa• - the 

b&ak •ide of th• •liar P4 "192.ying a •t:.team of paJ:tie1•• to the bottCllll 

30 8\arf&oe of the sliclU' • %n fact, a Mf&t1V. CZ'OWA or ..-.r DM be made 

_., 1-incrinl' the :bot:t• ausfao• of th• alider with a •tn1ta of Paz-tic::lea, 

'l'l'&u•. increue11 u4 clean&••• in el1der euniature• -.y tMt aeec:1111Pli•hed by 

impinging" the top 0% bottam •UZ'faea of the alic!er. AlchoUgb the depicted 

•11du i• a th:re• rail •lic.ler, other aonflguration• 11114 type• or eliaezr•, 

35 Roh U & two rail alider, may be, lllU1Uf&eturac! u•ing the proc:ea. 

e.ooording to the pn•ent. lnvaticm. 

lleferring now to •1 .. a 5, a graph of alidar crrown c::ozrreotion 

•hoW1D; the eb.ul8• in c::rown YerllUS the velocity :L• chpiote4. '.l'1w delt• 
4D Ol'OWI'& (nm) i• illut:raced. 1D :relaticm to t:he veloc:lt:y Cin/•ee) of a · 

:a.o1sl• DWil:ag over ancl pa•t the ape:rtur•• of a mask. ~•• ~aulta were 
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ol'Jtdnell ming a amu!ve palftlez', so m1arcm &lmtsam ox1ae a'IPU;Lu:L• 
fzm Czyatal Mark• ?Jla., looated 1a Olen.dale, c:au:fonla. A 
aiczopraa•••or aoaerolletl. •••1• PGll!.tiouz', a &W-llOI IOI, a'Vldlable 
fnm Czlr•e&l lfll.rk, Ille. _. ued alOllf with a %'•atancrular ..-...1,,. 

S . zao•sle, ~ nt.m'DR 353-125X, la&Yiiat a no••1• •i•• of O. 001 ~ by 
0.100 incrbea awJ.lUl• &am Czpt&l. Kuk,. Zllcl. ,... .mployell. '!lie nos•l• 
•• J091tiou4 a ti•tuoe of 2 .S • fran the nossle tip to muk ad the 
al•*num md4e vu foraed tbroufh the nossl• under a preuure or 10 · 
pmmdll per •.-.n inch (,.£> • tJ.'b• c:hmlp• in m::own for tif!em~ nossl• 

10 wloo:lt1•• ue llhclwA ill •""" I. '1'he at:r._ of part:lalu w.• dinote4 
at ti. top -=m• of tm •1:1.der »='ticH.ilf a poaitive cl1uge or inareu• 
in CM CZ011D of tbe •1:1.der. 

•it=e I i• a tap Yi• of a •lidm: 10 proa•••-4 - deserlla4 ·abova 
15 with nt•ren.ce ton_. I. '1'he rail• an 20 Jim a1'oft the na•••ed 

••ot:ic:ims. Sect:iau ID and 12 an areu that:,,." 9X11011e4 t:o t:M •tream 
of 50 miczon almnina oxilla partial•• forc::e_d. throq1'& the DO••l• 'Wld.eJ: a 
Pl'9••1in or &O p•i. As ca m ... , • DUvin. or ac 1-t o. oso 1111 or so 
Illa •• -.inta:l.Ded between the aat701ed •:NCI.• u4 the ~1•· l'il'llft 7 

30 U.1uiacrat .. a -..k that ...... plae94 ov.r. the •U.cier :l.11119C:r&te4 ill l'igae 

I. ln praatioe, a -.k 1nalu4in; malt:1p1e ••=•of ~un•, auc:b u 
~pat depic:t•4 ill •llan 7, woul.4 be crea~e4 fm: plaa .. nt ovez- an encin 
zow of •liar• and ebe MSsl• 'woulcl 2M p.rogr-84 to »a• onr th• raw of 
•114en at a pre•eleote4 veloc::lcy in ac::cordlmo• with a preferred 

35 mJ>odjwent Of th• pr88ellt ·invention. In & aS.~uatioa. 11l 1ddch the Cllrowml 

for -.ch •1ider :Lr& a row of •114.n J.• a1r-4y known, the m!.aroproc•••or 
controlled n.os•1• poaitiozaer an 1a pi:ogralllmld. to c:haDG• the velocity o:C 
t:h• ao••l• •• i~ ...--• ~Z'Clllll one ••1: ot •:rture• iOJ:" cm• •:U.lller Co the 

....- ••~ of apeftm:e• •o that the •lidft• aa all be ••l•ct!.,,.llf' 
30 aozrecee4 t:o th• .... crcM& even ~·the orig1nal crown• -.v be 

diffarat. 

35 

:en aeooz:danc:a wit:b a pzoefen-•d.embod.tmene of the pre•m.t inv.nt1on 
•li~ unit• WCN1d. J:ae pzoae•••4 in zon ••l•a~e4 fZ'Clll a wafer, u lll2own 

in ·~ u. 9\9 no11:le .nilc! •au ovc a Z"GW a~ a ••l•c:tea 'V83.oai~ to 
~ tha cluired abuge in CrQwn • Althoucth, the 4epiat-4 enmpla 
eavlay• • nozzle ac•ntt1ng over a row Of slid.er.a, ocher mathocb of 
propelling putlc:l•• llal' be utili••4 1n acccmtana• wit:b a pnfenoed 
abod:in8nt of the pa--ent:: ~t;ion. ~ excaple. a no••l• aq 1-

&0 »o•itioned OV.J: an 1D4iridual •lider uc! a •tnam o! partial•• may :be 
foraed. tbrousth ~ no•sle for a ••l•ate4 aacnmt of tille on to the ng1ou 

.. 
I 
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mrpNJacl 1',r the aperture. .t.n the mut. 928 arGWIJ or Cl!Jn'ber 0£ th• •1.t.der 

•l•o .av :be alt:•nd up to th• Poiat that tbe •1idar i• •Wlpende4 on tla• 

- •prlng or •uepemilon wdt that i1 aoun.tecl cm th8 aetuator um. 

Wb11• t:be in'VCtlon bu bee panf.eu.J.arly llhon and deacsrilMMI with 

nfercae to a ~•fer•« •bo«'1•nt, it wi.11 l:le \Ulller•~ood by tho•• 
•Jdl1e4 1A t:M art that variowt chall§•• in tom and detail may l:Mt made 
the.nm without c!e»&rtin; f=m the •cope of th• inYction. 
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1. · A .. clloa for fur1ca.tlcm of a •11"-', AJ.4 •lider bavinlr a Cint 

•:148 and. a ••aon4 •lde. A.14 metbo4 aa1Pri•in§ the •t9P8 o!c 

placing a -.sJ; OftZ' aa14 fir•t •!&la ol NJ.d •11.cler, said ... k 

h&viBG a atmber of ~ upo•ing a number of ng:Lou of aa14 !.lne 

•:I.de, Whenin .ac::b oi! •&id. ll'a'b•r of r•11i•• hu precletend nad cUanau:Lou 

Uld a pZ'edetendne4 loaacion cm 1&14 111&•k1 u4 

induainf caDP1'•••i,,. etre•• Withira Koh of ••14 pre4et:cm.ne4 
number oC ngiou upaed. 1'y ••:1.4 nu.be% of apartune, Wherein a 
.. ieat&Jtle ehang• in curva~r• of •aid elider 1• pzocluoe4. 

15 2. A method •• c:la:l:mecl in olaim. 1, whenin ••14 •lide:t- ha9 a erowa aJMi 

where~ Mid e~ep of placii111r a ••k over ••14 f 1r•t •ide of ••14 •lid.er 
1nclucla• placing a auk.O'NZ' •ai4 firat •id• ha.v~ QeRur•• 41Dmulionetl 
and loaate4 co change sa:l.4 =own.. 

20 

as 

30 

3. 

and ~ia •aid •t•P of placi~ a 111&11k over ••1« tir•~ •ide oi ••ld 
•114er :Lneludu·plaaiDg a muk ovar •aid fir•t •148 baVin.v aperturu 
«Ua.n•ionad and locate~ co c:ban;• 1&14 eamber. 

'· a. mathod u C:laimed 1n any preYi0\111 claim, Wherein Aid •t•P of 

1Acl~aing c~r•••ive •t:r••• wi~ia aaah of •aid. precletezmined number o! 
region• G:po•ed. by •aid. number of ap~ure• a.pri••• c.Ure=ing • atrlHUl 
o~ s-rcicl•• oat:o each o! ••icl pz-edattindued number o~ regiOIUI expos.a l:r,f 

••1cl nmabttr of aparture•. 

S. A metbo4 .. claimed. 111 alat. '· Whereizl ••14 •t:ep o~ tirec:t:l.q a 
•treamof pu-tiel•• onto each of ••14 pre&tetemta-4 n111111Mzo of regioZUI 

axpoaed ~ •ai4 -.k !Aelude• diracting a •t:~ of putiCl!l•• onto .. eh 

of •id pred.ete:minecl nwnber of %'•gions ~·Ml J:llr ea.la m.aa1::1•r oJ 
35 apertu:t:•• for a paiedetendnecl period. of t!M. 

& • A -t:bo4 for fUri•tio.n ot & •l14e:r, A~d. a alidn" b&vincr first 

111!de, a ••aod eide, ad. a firllt adf•, wher~izt. Mid. fir•t •Ide inc:lu.cle• a 
n1.113btir of :r:all•, ~in •aicl rail• are 4!.apoaecl pazo&llel w~~ •a14 ~i~•t 

40 •• on •a14 fis-ac •ida, •alc1 ..thod oc:.rpri•inv the •t.epa of a 

' 

• 
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plaain; .. mule baTinv a pl\11'&11t.y of apeztm:u • .. 1c1 fir•t: •ide 

of Mid •11der, wbenin a llUllber of ngiona of Aid f!nt •icle are 

expo9e4, ••i4 plv&lity of apeztun1 .,,in; P"a.t:ernd:ned aillen91au •D4 

lontiou and aid pluraliey ot aplrtur•• excrludizag- ••14 rail• frCllll 

5 eQOSUZ'•J an« 

4i¥'•ot:!za9 a •t:nam oi putial•• onto ••ah of •a::l.4 ...,,... n\llbar of 

nr:Lcm.•, ~•in a ouzvature of 1ai4 •U.4er i• selectively altered. · 

10 1. A -.cbo4 •• etlas-4 1D claim 6# whenill 1aicl •lid.d' ha• a =own ed. 

Whenin .. 1a etep of plac:inf. a muk having a pl=ality .oi apercu-e• on 

Rid fb:•t side of •&id •l::l.481' oompr1••• placiri; a ••k hn'iq a 

p1vz&l.:Lty oC ~· cm ••id. l!:Lret •148, wtierein •aid plurality of 

apertve• are .U...1=-c! u4 urup4 co alter 8&14 erown of •aU 

15 •11.S.r .. 

. 
s. A lleeholl •• elaimA4 in claim 6, ·wherein 1a14 .u.c1er ha• a camber 

and wb9re1n eai.4 step ot placing a ••k h&Yiaf a plurality of ape:r:turee 

on ••14 fir•t •ide of saicl •U.aer GODPri••• pl&cin; • maek h&villcr a 

20 plurality ot: qerturee on •aict !1r•t •icle, wh•rein eaicl plurality o! 

epert:t.are8 are 4imeri8icmecl c4 U"Z"angecl to alter Nici oamber Of •aid 

•lider. 

t. A method•• eiaime4 in·any of o1aillus' toe, wherein ••id •C•P of 

25 41.recting a •trMI\ of pal'tic:lu onto each of ••14 GPO••d. nuntMi: of 

regiora• campri•••• 

30 

41reat1ng a no••l• ove:r .. ,eh oi: •ai4 a.U&tber of expo•ed. reg1on11, 

••14 no••l• having mi opening1 -4 · 

t:Ol'airAg- particle• through Ai4 ope.1ng in •aicl no••l• \llMl9r a 

pzw••l.ec:eed P~••91.IZ'8· 

10. A method. •• alailaed. in alaill 9, Whwein •aid step of clireetuar • 

35 nossl• ovar- each of ••14 11.umber 
1 
of expoMcl ngi.ona inclwle• po11itian.i11.1t 

Klei no••l• 2. s mliiaatre• ovu aa:l.4 mut an4 1DOYing . Ai4 nozzle over 

and pa•t ••c:h of ••id number of expo••cl ~ioas at a PJ:e••l•eted 
wlocity. 
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11. A. .. ~ •• cla~ in. aldm 9 or ala:bl 10. Whenln ••14 step of 
forcing partlel•• through •ald. apenillf umter a pre••leatecl PN•-=-• • 

- izlal\14e• !oreiat' puctei .. hari.zag :f.,.-4 •'llZ'f&ee9 thou;b ••icl opuiAg. 

s 13. A •tbocl u cldmacl in uy of c:lam 9 to 11, wh9rein •d.4 •tep. of 

forcing partlclea thz'cKlclh •d.cl opening uli4er a P1'ff••1•ata4 preawre 
inclwle• forc:l.ng &lmimm oxicle pt.Ztialea through AU opaiDf • 

3.3. A •thocl u aJ-aime« iza any of olaiu I = u., Wberain Mid •t:•p of 
10 !oreing partle1•• through ••14 opening \Ul4er a pra••lected pre•WZ'e 

iac:lude• f~·•iliCl!Oll aub!4e particle• through •aid open:l.IJQ'. 

1t. a. •CW u c=J•131ect ill c:l&im 13, wherein add atep of! .eorcillg' 

a1'Ullizawn Oxiae particl•• thZ'01.18b •aid opciDf illoludu foro.irag Rid · 
15 a1\lldnu omd.de JNl,l'tial•• t:N:eup •ai.'1 openlnv un4u a Stn••ure of 60 

pouaa. per •qu&re JAah. 

15. A .. thod. •• claimecl b aiw oi alaia9 10 to 1•. wherein aai4 atep o~ 
JllD'ri.nt' ••id noa•l• over ud P••1: each of said number of axpoae4 recrlon.8 

20 at a l'Z'•••lected. veloaity include• mcwillQ' Aid RO••l• over and pa•t each 
of •aid mmiber of exposea region• ac a velocity iD a ran;• of el:lout 0.1 
inohe• per ••con• to ~ 1. 5 SAche• per ••oon.4, wherein a ••t4 

cn=vatUZ"e·of •aJ.4 ali4er Dl' i. al~r•c! from Uo\at so unoaetn• to Ulout 
9 nanometre•. 

21 

30 

11. A zwtbacl for fal)riaatincf • •lider. ·••i4 ali4er haviq a ounature 
and fir•t -.nd ••c:cmcl •iclea, ••14 fir•t •ide having a Dumbar oi re.118, 
••id aetbod ocm,pri•iJIO• 

iD;lincring said ••laate4 at i .... t one ra;iOll with a plurality of 
35 pazotialea, whe2:'ein •ai4 o! ~~un of •ai4 •1'-4er i• varie4 .. 

17. A -~ u elau..4 111 el~bl 15, whereh .•ai.4 •tep of ••l•otin9 at 
1 ... t one ~ion ozi •aid ••l•c:te4 side inc1"4e• ••lectint •aicl at 1 ... t 
one z-qion. aueb. =at aaid at leuc one rqioa axclude• •&14 n'UllJ\wr of 

'O rail•. --· - ·- - - · ----- --··- ---


