| NFORMATI ON PROCESSI NG SYSTEM AND SEM CONDUCTOR AUXI LI ARY STORAGE
FOR USE I N THE SYSTEM Background of the Invention

This i nven@vb%f‘Fﬁt;at es generally to an informati on processi paritegnigs of a
relatively small size such as a personal conputer, and nore particularly

to an information processing system having a conpact and ‘hi gh speed

auxiliary storage for storing data and prograns. A conventi onal '
i nformati on processing system is generally config- ured as shown in Fig.
1 4. Such a systemconprises a central process- ing unit (CPU) | which is

a heart of the system CPU 1 is connected through systembus 26 to nmain
storage 2 in which pr pJAMEDE OPHTHALMIC LASERIABLATIOMN: auxiliary

storage and internediate results of prograns being executed are stored,
read-only nmenory (ROM 3 which stores a basic input/output system (BICS),

keyboard 4 which O [ | g”; : 5

whi ch functions TQ&V@%&%{J‘P{%{#@S&@@F Ca@?ﬁ%u%?{%? I'S u%%gﬁgyééa?%%&paﬁggﬁe7

whi ch funct bgivampe d the!6yé icafnéa Sindr Aaeethcd 6f QbMrdllify Hsmapparstuglad®d more \Wien
power is turned on to the system the system is reset and initjialized and
CPU 1 execupasticalarly ko an anparagisofop emyediately) comectings wasiehofionmsaidefeds pging
transfer th regr framhard disk 6 or the floppy disk 7 to main storage
2. Thereaftg?g’%ag%&e’kl‘é%m es the prograns transferred to nain storage 2
to acconplish thExgiiee sérys sixigeity sy stieme @fecdfien usedop comeptiag ivision dregeaysuch
as hard disk 6 or flic;ggy disk 7 which are enployed as the auxiliary storage
has a |i mi t 8lasses tasradiakkératotomy, pphthalmic,surgesy basravyprogresspdde iadoing hefsihe r

consunpAon_t Lon. . . . . . .

Fesul 1 14 e siBE eyp iRy reshaned using coliighs laserablation provided by exciner
to the real lagafs] @gicﬁlﬂy &gbnMnasde lhéﬁr@b?&hﬂir@ht%)‘&tﬂ@BQ@h@thbﬁ&@k. dlhesé l49¢rs
portability. ince the prior art tloppy disk drive or the hard disk

drive in- ~ @ragyes usedtospdapethe siromal fisspoundemeativihe surfase RAHEENE ThpBSELR oNn

be necessqr Fith ERGleNleh s HERfal it fo) SrdaiIRbA i FRCPHEI RRoERR JysTe can
mechani cal oper atThese tethidues stadt Uit e i orfufed oofile Of the eyré, @Rd itisenrablase/the

Besi de the forgqing disadvantages, it is_known that the nagnetic storage is
rel-ativéPy wEaRsing yarious spalt er laggebeatmytochpiquss, oe eperture tachnigugs. to 1epepfile the

temper at ur ¢ skl a8 W AMRIbeIe. THaRLAPRe L0-RK8h % bERRODHEE®

encount er ed netirc s ave peen nud 0O use a

sem conduct ariety @f agchdaly, ﬁlmfd)m&dﬁﬂa,tfo{')exﬁrﬂﬂl@(?@nh tiRPNAdiag ltasvaturk of tHeeeyti r St
approach, an appli- cation program i.e,, a data processing program which
al | ows a us@pd ths amaynnef dioptrie epraectiopneeded rrauptiong aeewellinovaywhickspeciisthg) ¢ |

switches banke, 8f of flSuchill SOADIHAEved Bdrh eRipoth UnIREstBile BEARYTe! ThECO™
20  equations are found, for example, in PCT Patent Application Serial No. PCT/EP93/02667.
Similar equations are known for the amount of tissue necessary for removai to correct
for hyperopia and astigmatism.
Before relying on these equations, however, the actual curvature of the eye must
be determined. This is done using a number of techniques. The patient’s visual acuity can
25  be determined through eye exams. The actual shape of the surface of the eye can be
determined, for example, using a topography system. These topography systems can be
either manual or computerized, and the latter can provide a point-by-point representation
of the curvature of the eye, for example, in the form of an axial curvature, the

instantaneous or true local curvature, or the absolute height.



plished to the sem conductor auxiliary storage which is deened as a pakt of
the main storage of the system |In the second approach, the access®is nmade
through a ' drive program i.e., a device driver, as GpcEhafshbes

auxi | i ary“gf%ql‘ég‘g and functions as a part of the operating system (0OS).
However, in the first approach, an application program is designed to have-
a hi gh dependency to particul ar typeﬁand kind of nmenory enployed. An

exi sting application program is usudlly created and prepared on the
assunption that hard.disk or,a flo disk is em, .. . _
3 played as an@ﬁ@h’%e PBrtgﬁsg.cu tﬁrse,s ﬁ"? ?gaﬁ‘@’éés"slﬁﬂ afn_bnyr’roadldf"f}of he
appl i cat i Oprgprfd MfB fDexchdr ldskr fRYerd Systi bP ¥iR6untof Poditive Sraibeadvedioptiet or
auxiliary storage. I n the second approach. after the device driver is
act uat ed, tomectionfdependiug owwhether thg comestion és fos hypsropisor myopia)iand an engle

body o s8F thnrundBl A ptEmba. 5, el 00 e RO oL AR CostREAOE S 1O "
possi bl & t QesdsirPfdriiRe 4sBghiafi@h! SbAwhRAVBEA tHeHXEtel Qystér Mistif BleX cAlb@lARSE,

and it is not possible to incorporate a nedium copy program i.e., copied
into such a shobpattpen switabler fomaghieving the ahjestive,cand| thatppattern ks eneduted fomrtheier . i s
dependent qn Bl @Wm’ ch has a high dependency on the OCS. The
docunent Fﬁ-"ﬁichg AN & oses, for use with for instance a personal

conputer, a seffefflonkl tRblicitibh Noarw0s b9/48983 (RiASMatichal NEpplieatibroNoan
exchangeabl e extensi on board. The extension board includes sem conduct or

menory chi PET/EPYAR27aLY dischoses udistriputed spserm foncontrellingreveimer laser gye surgstya bus
ond e nd8husAeoRie iRy PGt RmBrST DERL ohd S B! i Srm SEEERLS e BOHE
board can heoHsRdwith thd¥RpSgaphy S ¥empraviding pedfli€data to thelcb#gtﬁg .s)ysm,afxg of

the present invention to solve the above nmen- tioned pro . i S
anot her objtks comguternsystermeadowldting and prodding @nablation abet, patteghto theieybimer hi ghl y

reliable and high speed infaqrmation processi system while permtting the
UL 11 zat | oniSeF SRTEs wolemy romeris” st and e secimsrasss e piRey P oq. and
witten as chabe®icated emotthe Thé Bxdimes laSét e sufRRY §3tenP Bl redBv® dita RS,
such as a floppﬁ/ di sk nmenory or a hard di sk menory.

4 15  more than ongpemputer systemangd frpgmmorsthan one topography system for better
utilization of resources.

A number of systems have been developed to reshape the comea, using a variety
of techniques such as variable sized circular apertures to correct for myopia, variable sized
ring shaped apertures to correct for hyperopia, and variable sized slit shaped apertures to

20 correct for astigmatism. These techniques collectively came to be known as
photorefractive keratectomy. It has been recognized that using such apertures to correct
for myopia, for example, a series of excimer laser shots using progressively smaller spot
sizes could ablate away a portion of the cornea to effectively build a "corrective lens" into
the cornea.

25 These techniques are discussed, for example, in U.S. Patent No. 4,973,330,
entitled "Surgical Apparatus for Modifying the Curvature of the Eye Cornea," issued
November 27, 1990, and in U.S. Patent No. 4,729,372, entitled "Apparatus for
Performing Ophthalmic Laser Surgery,"” issued March 8, 1988. Those skilled in the art
of laser ophthalmological surgery have extensively developed the required exposure

30  patterns using these variable size apertures to provide an appropriate amount of correction



These objects are achieved wth an i nformati on processing
system a sem conductor auxiliary storage neans and a nethod as clained in

claims 1, Qu@9slsshids 'espectively. According to this invenp&pPRpoghzans
i nformati on processing systemof the present invention enployes a

sem conductor auxiliary storage as an auxiliary storage. A basic -
| nput/out put program stored in the maiqn body of the system accesses the
sem conductor auxiliary stor- age whén it receives an address request for-

a magnet| ¢ gyl deghiel o #§oflh, ALRIpla, ToA NSrignithsh ahd ISRyl e M om

t he execu-

program  Thenditiemss STHige hﬁxlt?w apeRture Systendy/ tehd 46 bk bmpPlcated asti{rfiRRibleOT A he
magneti c storage into an address for the sem con- ductor auxiliary

storage. THemBgRfapsrtureavherlsor ssksara ceawinstli andealyspandard forms ofjcofr@tion

nto the oS Bmbecel et 3G SRG el Blievadiy o Bipatca "

pr ogr am $ongghingtry Afe @ovides request for the mag- netic storage from an
application software or a disk operating system (DOS) to an access request

for the sem conddvt appasaius foragbjatingotissye froml thx eyeiiseshawre in 8h8e Patent No.

address for 4t ] or auxil- ilary.storage i s ohtained by, reading

out the cor F"éés)fgb:’r%?g’mﬁge?%}%gﬁ?%og P P8 %’éé’é‘%‘m{%g‘? PrecITae ?‘s§§§ﬁ‘l” fgserihgam of

magneti c st whidEimpltigePoh tHekBreh,With el AfsUrTRd lagp badif c&iﬂ&dﬁggﬁﬁ?ﬁero?ﬁc%he
. |

magnetic storage into a predetermned mathenatical fornu
preferred exsoftheeyseFue £, @rfieddistop limity the areagfthedasenspat dncthh carnea

d- ' 1 it d that the.
o or matd on AR08 SEAREE Bo B2 0P HE BP0 IRl S semapraril Griate ¢ he
content of hidnéraRebrainkYo tHePEGRIE obthe bR t6 BETHRIVESS fh(rg.t M thiblksy ofthOhreq €

into the erase/wite storage. Wien an access is made to the sem conductor
auxil i ary stebagmaysdingfunpiompefthe distaste fiom the nptical axis of the ayead- onl y

t ied | ' - R ferred that th
nf or mat i on pr ocatespn SRR R 8BRS N I373,350 pimliedh it pn e
address of 8&las@en@gy deRRitéd® on tRIVEThéAds tROISIh& R &Eh@di&rﬁ{&%on?ﬂﬁgagﬁca\t\éﬁ& the

portion of the content of the read-only storage of the sem conductor
auxi | i aby sPbEhegye.has oplyanderdhe eenditianghatitbe distibation of enesgyo(i.ag theqpuverof

access requ@sti.lSwi he source area, t access is de b .
enpl oyi ng a?‘geulﬁ%’ e?)P E%ﬁgg%ﬁs%g SEHNG o @AT%E%SWEW%yTEeﬁ%‘ﬁ%@&Wy of
the copi ed arbadidé®that excimer lasers in particular do not always fulfill. Inhomogénedi power
physical address.., In this manner, the access is nmade to the tar- ‘'get area.

Further, wheistrhytige sesylis inqoneperially symmetricaliemonalu Maneovery thielsistem desaribedie,
means nmay b | fqr rm,ning. ther the sem copductor auxiliary
storage is Fh oﬂ‘t:)se)'\@hag% INeodqagsﬂ?Bg I Od%’b?erg'f"\é\/&g? ﬁB@eWQrPéfspgé@ﬁg%Eﬁ@t‘BPS’ I%hard

di sk type nagiehdtiémst orage based on a determ nation of the capacity of the
sem conductor auxiliary stor-
An apparatus based on the same fundamental idea is known from U.S. Patent No.

4,994,058, entitled "Surface Shaping Using Lasers", issued February 19, 1991. That
apparatus employs a "destructible field stop mask" instead of a field stop having a
temporarily variable aperture.

25 Another class of apparatus for shaping the comea by means of removing tissue is
known from the various LEsperance patents. These include U.S. Patent Nos. 4,665,913;
4,669,466, 4,718,418, 4,721,379; 4,729,372; 4,732,148; 4,770,172; 4,773,414; and
4,798,204. In that apparatus, a laser beam with a small focus spot is moved by a two-

dimensional scanning system over the area to be removed. This apparatus, which operates



“é‘gé’. It is preferable that the sem conductor auxiliary storage be con-
structed for easy renovable nounting in the information processing *system
Qt her obj S attainments together with a fuller underspapgpoddaf the
inventione‘&blgf”gg@ﬁorre apparent and appreciated by refer- ring to the

foll.owi ng description and clains taken in conjunction with the acconpanying-
dr awi ngs. Brief Desgiption of the Drawings = Fig. | is
a bl ock diagram of one enbodi ment of an information processing system )
conpri sing " I i

I nt er nal %??ggé %g‘tnhdg;} He IaEsiJ'éarB'nli]:’l § that F c?n Ig%%{ll-?(tﬁ | grt%%ﬁl%re%gémhpémggg

relative todéﬂsbsﬁedm@ggt l'Mrtheﬁeatol?eﬂeﬁlo&e@f ore stat us of capaC| ty
i nformati on by nenory type in a, control |ster IS ahlerarchy

bl ock di agr am of I‘Etﬁ@aﬁ%ﬂl el’rhbé‘éﬁﬂ“gNOatWQn9 3A65% K@tmhm %&Eﬂ”"ﬂ Fi g

g 6f t vvarFlagl nterr ulggtg/{)%gngﬁ) &fm{%%qﬂﬁwh&ﬁog?ap&gﬁgﬁmg a@? tus of

| D i nf or$rat removing ti$sug from the ege,rﬁeﬁbhmngrvaﬁmmpéshﬁ‘caﬁwmwﬁg @rrelaﬁ?ellyl ary
st or age. 8is a ow
chart of relsabramabut ascileging o8 éghqsmsttﬁ@rerpweetéoche r@aﬁ &améaemgqiogm dipt

the capact t SARE P A o poBest Y By f g BE i ifon MK EEHpRUAE B Y,

chart of a pstippestismicofrectiingsng peifoemél mrgaaafge be&h tigd & scareied byert tio eredfto
sem conductor auxiliary storage Fig. 10 1s a relationship anong a data

format. a m‘?ﬁﬁ?‘? etiyﬁ@smeﬂa@ma)ﬁmw address in the nenory space of

sem con ctor au W,

ot ocose ¥ °F g Urtreiinfifd Adescem fiets e uleppin i Blbafin B 0k

| ogi cal ad- to He eeaeﬂds oy while obskiviag she ﬂuorEScSnt ph&ems Ebnfl tievepithaliim.of a
format trac process ig. 14 is a block diagramof a prior art

i nformati on%ﬁ@e@ﬂ%a@?é?{ Bonlonger fluorescent afigs lasemshogs SWPQTh@OFsr afecthemd
Enbodi ment s e ti

processi ng aB@" L&chfiv@% :‘Eﬁ)@{vﬁ\% t\l‘/:‘é%L “%er%ﬁ'g’ oﬁgtrnl @e%ﬂ%rﬁg&@m{%}\%%r age
2, BICS RO\/Ia&;gmmmdc&g dblatioh puttérns mm@w&mgm leRYB cheatX¢apable on
fl oppy %0 and_expansion hard disk 11 all connected to system bus 26.
Mai n st O ag@f ZOHRSHNS 155 MyMNa hynerapigeandnestigmatisn, cQverlappise) shets, Wsing as t he

™ %FE"&?%‘?%‘%%@V g R e 205 R BPRALB L LERDE, iOFAES Brentmen™
enpl oyed | lpattéms creniucedtsharwhnu ﬂfd@rﬂpﬁﬁeﬂ&qu?hﬂﬁﬁ%hmgthﬁwfeﬁdms iirustratesiaFi 9.

14. A physical ructure of BIOS ROM 3 is so_ identical
smgle xed spot size system using a large fixed spot in an overlapping pattern to correct

vision.

20 With the various advances, excimer laser eye surgery systems implement a variety
of techniques to re-profile the surface of the eye. “The use of large spot sizes reduces
treatment time and increases the amount of tissue removed per shot, but small spot sizes
provide for finer resolution of correction. A technique and apparatus with the advantages
of both would be greatly desirable.

25 According to the invention, a dual mode excimer laser eye surgery system is
provided. In this system, the eye is first treated for primary corneal defects, such as
myopia, hyperopia, and astigmatism, using a large, fixed spot size. Then, a small fixed
spot size is used to remove remaining irregularities. The large size allows for faster
treatment. The small size provides for more precision in the treatment of irregular

30 topographies.
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to a conven{i onal BIGOS but the content of a programstored therein is

8 different in part because of the necessity to drive and c Pog/BHIF -
conduct or XOP¥484#8, storage 9 instead of hard disk 6 and floggg/ﬁd%sk 7in

t he conventional system Expansion floppy disk 10 and expan- sion hard ~
disk 11 may be added as required in orger to support the operation of

sem conductor auxiliary storage 9. Fof exanple, these expansion disks may

be added when seni conductor auxiliary _storage 9 is_not sufficient algne for
the menory capaciKurthescmsh 4 systesy isapreferably implemented ig@. disttihuted dopegtaphyhand,
t hese expansj | sks - j S :

di agr am of aﬁ%‘ﬂ%@%af%%ﬁ&%%?gﬁe?%y&%gﬁ?%%e gﬁﬁ%ﬁ’ c:l)i rﬁécgﬂ)f? Filzg}s?r@%lgér‘tgge
9. Sem condgdostorsibased oA visualtaguing datd, sueinas i degreerf dinpyric corcectibn Adeded.

i ncluding a sem conductor, integrated cir-_ cuit, data re iﬁt er, 22, address
regi ster 23 Zhemdbmefiest of this te emsqwmynacqmwas@n%d $ RARFAt B @tuRY ypes

of menorices: el e | x(eF@‘Mn
Sem condgct 0 té\‘ﬁ%g?éﬁg'r S#hg?gra%tet(eg%s %Eg‘é‘?@% @@gﬁ%&oﬁﬁgﬁggﬁ% str uct%.xr e
general | y r dfregilestidsoieldinga préferied treatnient patterd This ¢ombined pleatntens patisrh iy €,

and when it is plugged into connector 25 to system bus 26, electrical con-
nection is rtheRdisibyledite snisyaimes lasereyeisyraepy system thatperfnems thelatgersppt size
auxiliary st S, : poses of sinplification but a
plurality of&gﬁgjﬁ agg(l%rr?eélgdelég@%lagéoﬁgg%%élrag%‘sual ly provided so that a | arge
anmount of data nekighe istaosigplifisdodggreirilietraing @ rtypical i dxtindey 1840 lefe 86rgery
separate sem conductor auxiliary storages are enployed for storing

sof t war d0r oWP®As as wel | as for storing data. The functional operation

O PLOLSEE 5, RPN PR WY .

menory cir cudikphtdgrh $n ttefexBimechider eye surgery system of Fig. 1, wherein a large spot size

9 1 into address register 23 through system bus %I/O bus) 26. After the
start addr esdiaphiagm opanisgds positiangd da she pagh of arlases beamy accouling to thepressabo
data regi ste&wgﬁ-oﬁnd the data is automatically witten into that address
in menory cireul 21, When the data is witten into data regi ster 22,
address Ysegi ster REg. 1B ilaistraBtiecdial fixéd\dis @ﬂFfEQlA,hﬂherd&ta’ﬂsrﬁaﬂrbpbﬁsize
witten into _the next address,, Simlarly, en the start gddress is set in
addr ess r egi 4ipplragm oppring i pesitioned inthe path efthe laserdeame pecppding fr thepresent

aut omat i cal L%v&ﬁﬁ)q fromthat address of nenory circuit 21. When the data
is read, address register 23 is automatically increnented and data can be
read out from theFigeats aslillusistion of gartibn of arfﬁﬁijpﬁhﬁfor%n‘éhﬂfgeﬁsiaﬂ using the
identification code or device infor- mation indicative of the nenory type
of seni condulRFgiixedspPysizey storage 9. Fig. 3 shows a store status in

cont rol gi ster . . 4 Ly ry type which is a
portion io t he degécgkil%gglruggﬁg&r{fog%qgéﬁ%lcsg%ﬂg{%ﬁ auxiliary storage 9.
Fig. 3A shows a Figp8 is anilkbeitiodofCihe sBeindapaRs forh® Visibd RGin@fa sikalter v
circuit 2 1. Wien bit 0 (MKO) of the register is "1", this indicates that

the mem oryﬁ¥%ﬂp‘@°b$iz?renory circuit 21 is a RAM Simlarly, bit 1 (MI)

| ndi cat os. an- EEprel ¢ gt Sabldt g Th byt kbl colfordra

the erase/ W inf# excimer laser eye surgery system.
25 Fig. 1 shows a typical eye surgery system 10. An excimer laser 20 provides a

-

pulsed beam 22 to a beam homogenizer 24 after reflection from optics 26. A shutter 28
is also provided to block transmission of the pulsed beam 22 to the beam homogenizer 24.
The excimer laser 20 is a typical excimer laser as is well known in the art. It preferably
provides a 193 nm wavelength beam with a maximum pulse energy of 400 mJ/pulse. The

30  excimer laser 20 preferably provides maximum power at the treatment site of 1 W, with



menory capacity of menory circuit 21. Wen the bit 0 (WO of the regi éter
is "1", this indicates that the erase/wite capacity is 64 kil'o bytes

(KB). Sim l@&%’sﬁfﬁit I (WCl) indicates 128 KB, bit 2 (WC2) pRflkposidifaS 256

KB, bit 3% dicates 512 KB, bit 4 (Wc4) indicates | 10
MB bit 5 (WC5) indicates 2 MB, bit 6 (W6) indicates 4 MB, and bit 7 (WC7) -
I ndi cates 8 MB. Fig. 3C shows a 8apaci ty register which indicates the

read-only nenory (ROM capacity of menory circuit 21. Wen bit 0 (VCO of

cad-only memory (ROW ‘capaci  When bit 0
Simi L arly, Pt gy, ol CReCEas p edgtf of TR B iy F RR0BE. e i
3 (UC3) | Okl aptsoolini g ok (s proTSBR188 GarMOD o s kB the

i ndi cates 2 MB, (UC6) indicates 4 MB, "and bit 7 é)aUC7) indicates 8
MB. The codesired ablating action withgieduasd shexme! kizating.t Eurther, otharipulge enargigs can

morory. Ly peHAVHIRE S B the AL oy B 0L BuRe FER PR YRR e 60, o
9 whichss monep%ﬂieyxg@@é&fh Wwith algpicke palsEleagth &A19AQ I0hs. t he contents of

these registers. previously indicated, sem conductor auxiliary
storage 9 is re-Theobeth homoganieer 2hpecferpblycincludessstamdard hompgenigatinncand 25,

Storage 9, .therefore be exchanged for .use .rel ati.V e r am
or data st o?%&“?%?’%&i%?’&ggﬁﬁh c&ag%eﬁ;qeﬁ%ogh%%é%t}c amggxﬁ.@gme?ogﬁxgnlmgﬁgﬁ%ﬁ I sk.
Si nce st or agfth béam. OFroth $hébeark AaMBgtized D4 the pilSe eI ditdnGeflédtddSoff 6F at ed
circuits for nmenory storage, it is easy to transport and handle. Since a

ROM i s useoptissB30r whighalsopasses ar¢dpilo laserheam feom apilot Rser 32n Lhivpilotdaser ' may

be copi i ., vol S a to_one-toLone..conpy.| he casg of ,a.f] oppy
i sk B coPistan B SELRR pEfin Sed B SE RS R mi ot it Thetied Bibt °F he
software. beahlfRo@RAE Pﬁéﬂ@seﬁfsz icBh Qls8We ibRitked Bg%%ﬁhﬁ& 3/ STReilotQhset BL is

present enbodi nrent will now be expl ai ned. Ig. 4 shows a hierarchy bl ock

di agram of aligned yathatits optidabpatkway ¢aimridss withethe pulsedibeam 22| Bhe pilot faser 32

operation in a.file.access e.. | .cation sof re exi sts
ar“the top Pefide* UF SREPEF ol Erng e bram a7 op e eGP LR Ve td i

whi ch handl gigo phvides s fodiisionRhé Oyesd4d Rurther it cah ipkviddundptival fiMation peidest s
from application software 41. Below DOS 42 is a basic input/output system
(Bl CS) wiirdhe pasient, altbeush a differeablaser or lightrsures\geuld dsebe prgyided ot that

oper ati ons éﬁ]pg tive co operation of hardware 44. The gener al
configurati Bt hardware 44 is shown in Fig. 1. CPU 1 may, for exanple,

be an Intel 16 Bidm tHeCplips 3 eheShillsed B om 20@ oW 4lsBRY-aligndd Wit the fbearlyfrdn(CS.
Bl OS 43 may be one of the input/output systens of the disk requested by the

sof t war e i nthemilopiaser 83) ther paspesithrong diostats diephragm 36 svhicke allaws the 3
toget her w {.h | P, .t operates under. t he.control . of Ul 42
and appli ca%lf%ﬁo%eo%¢ﬁ%e£%eétreé‘{ed%ﬁ"géffgpt?ﬁo?‘garﬁ‘ﬁdéaé)ma %@ﬁ??t 'gél%ﬂ iary
storage2® adsBBewhad & blawogrwia@ﬁﬁmeM@eﬁ&amwf the 3BEM DS QUHRIRgRPOEPU 1.
DCS 42 may be stored in BI ROM Wien the information processing

system show@klatiomof qeirigin defeats it the epelby epbysiciae performing thecapeptic sathercthan n

Bl OS ROM 3 ransfers 42 stored,kn,sem conduct or auxi4ia .orage 9
Lo mai st ol st Wasy STRoot froBlk ok dp 1 i Po R A8 WEplat Sdepefifl 3”7
sem conduc- oh Wheiéx et dpelié bO/eRERR théufBis 8édteage 2 and the application
sof t war e

Following the spot mode lens 38, a focusing lens 40 directs the beam 22 onto the

25  scanning mirror 42, which then reflects the beam 22 onto a patient's eye 44. Note that the
portion of the beam 22 from the pilot laser 32 is used for both adjusting the distance of

the eye 44 from the entire eye surgery system 10 and for providing centering, as will be
discussed below. The focusing lens 40 focuses light such that when the eye 44 is at the

optimal distance, the beam 22 is properly focused onto the eye 44.



I s executed under the control of DOS 42. Application software 41 and DOS
42 are prepared on the assunp- tion that the magnetic storage, such as the
f1 oppy diwo asr48t46e hard di sk, is enployed as auxiliary storgﬁ P98/02428
Accordingly, BIOS 43 is re- quested by DOS 42 or application software 41-to .
access the floppy disk or the hard di sk. However. BIOS 43 converts the
access request for the magnetic storade to an access request for

sem conduct or 12 auxi]i ary st orage
9 in the foll ovmﬂgesmrmus lensen and ngmrsms qombinel toafesmi amtapsisal systemhar e
4 1 see the_auxiliar

Sem cordun s Viltng o ekripie e fo o3 ookt TR RBhiCal systent ofidfes 3 theer bbr Adhe

sem conductmeélhd ithE Yspot Sz@d§ aljuktable! mgemtamsl fochdion. S It Rl RO PRI
storage or nmenory neans. As a re- suit, infornmation processing s stem 1

can make usppesciated; that awyids yartisty Oﬁdtﬂ‘en@m systems euld be usedito opticatly p

f th |
Cdapt at Pon 3 ek doF Paetels ¢ S SHERS aied 2 Ao 1e2 W%f%‘?%éﬁgéa%ss%f%{
is a flow chlihst@dd éfesdafifiiflg %ﬂﬁthhé satﬁh%ﬁﬁx%%%n@ét's@y@@t%ufd)ﬁe K'fsxciﬂi t war e

interrupt INTIB[err] from . \When application software 41 I ssues a
file input/meavedup prev;deé'qr shgtstngfﬁazentmmnms efethetege dlnes a drive associ at ed

th that fil th f t N1 BL
DOS 42 request s AFRETRAapg it Shes Sl i s OHSie, Rier dep ipeS bekm AL B
di sk. Bl Gfocktd g?eat utfer28. THE foising s 3664 preReably b RréchthelifRURDdDn 1£s%§ ep

101), i.e., it determnes a drive nunber and determnes if the request is
to semleonmrommgmam of aywsweietmb oD 53 wvincandiless thasat mW of powver.t Thebeam he

fl di he ha t di sk 1
oo on” il e edBhg 15562k6 1avert bt PRSSolard PipingeR Snahe 9 P30 i s
10 or ex- Fﬁigfd Orhed@iStdnél Sfithd tye 44 &roRthERYe E&g&/yvl’gkéﬁ Wi Qﬁ%ﬁteﬁ%ﬁcﬁ biat

software interrupt |INTIB[err] is carried (stép 1 e request is
access to dwmththerbdamtfoom theqiilot kser 32tand shpebeam frdme tlmfncmng lagervih d empxnge on
uctor auxiliary storage 9 is examned to

f t t d
ngtg{manlaol Ste‘ﬁrréﬁ&ﬂf?%%vﬁ%cﬁ ﬁ?%ﬁ%‘f‘?%‘r’l has been formatted (step 102).

The | Diisnf or mat i Ritther préAded ik Bn loplihdlBkatih MAkosD, \Whidhds wen nabw iReheMrtt t en
in a magnetlc auxiliary storage or nenory neans. |t is the informa-

13 tion rAnsleissuseq toostabilizgsSthe3eyends rd@msgaauegeme Itlicsk include diebriv remowalidr ess
in sem conduct or. _auxil,.a ormat i on has nat been

formatted, THPORGHS A ‘f éh?f’%”"' ed ?&WBFY%E‘? HEP?S*‘e?i Ut VeryThrctias rag
process is gthfdugH hearcs (Atcﬁangaw@r e urhf1$4 érQurésma@m%ﬂtfeglaﬂumeHa&nm%@l ned

in detail later. |nformat|on has been correctly formatted, the
di sk addresws(eoyarEMrfrmmamﬁQatmgrdfebns nunber and sector nunber) is

t | af.ed t dd I t d
e coont of _t AAUERSPIRe IS PRIMeS fE DRI i oo HR e SRR or ago
9 (step 103)f RBGurditel SERHE QM@UThPWSfc%p% oS hEMIPEISS DR APLUSTNe

address translation in the step 103 [ained in detail |ater
By the provpast No. 30331189 t0, swith mgmﬁcamnns of 34 H6 and 9dktimesi FelditlommatioBl OS

43 requests. the Ss t m conducto aUXI or- 9 o and
Che addr o595 EOVGSEEY 8 Poid, HETE IR ot Sl ity BRERSERLY £hr Sebash KL Sbo
sem conduct Precifdhid, ZEASY pakt AhABE 4 7875. t'ﬂﬁs microscope 56 focuses through the scanning

25  mirror 42 and also focuses through a splitting mirror 58. The splitting mirror further

provides a view of the eye 44 to an infrared video unit 60, which is used for the epithelial
ablation discussed below. The infrared video unit 60 preferably provides an image output
to a capturing video screen 62 and to a control unit 64. The infrared video unit 60 is

preferably sensitive to both infrared light and visible light.



reference of the ID information, application software 41 and DOS 42 need
not be concerned that sem conductor auxiliary storage 9 is em ployed as
the auxi | gy ok/48%48 age rather than a conventional nagnetic RCIVERS/0242Bory

nmeans. It can be treated as if the floppy disk or the hard disk is -
enpl oyed as the auxiliary storage. Referring to Fig. 6, the.track ID
I nformation for the nmagnetic stor- ag8 1is now explained. In this

particul ar exanpl e, sem conductor auxiliary storage 9 is treated a 640 KB
fl oppy disk. FiThe ¢ontlobusit 64,fwhisRis t9picillyca hikh pefforntante Otftnﬁitelf &sinpakiblehe
first 1 KB area of sem con- ductor auxiliary storage 9. The ID

i nf or mat i orwitihan IRMPG by Intespational Business Machines Gorpn further prefarably,eantrolsall) |
surface nu r Sect. . g ctor
(N) for eagg)ﬁpro%ga}_s otf[f.ﬁee Q}"g%urggfy' sy?tfem f6; 19£lﬁdlﬁ§)thé”‘%ttteg92é,%, R4 %, the

14 diaphragm 36, th¥Ispirdfodelendss, anfthe scahiin@bdicrord2.tten in an ID area
I n one sector of . one track of a floppy disk. and the

surf acenunmber (Wjthjrefesensg tqFigs; 4 and 1B, a typical dual digphragpis ifiystiated that ¢ he
floppy dis !§I|!% ' CO).indi ) A nt
surface ant}w q@?ﬁe ?!ri\gé{ %gglés a rqré%lrnggtl}lrdfn ggé@ﬁ%ﬁ?%teduﬁl u%g rsP%tfme ex labét
sectors (R)surgeiy.caAcdrdiig touhbdfiventiofieforogxamiple, oner @6lld replacd e pdariablnt
enbodi ment, the nunber of sectaors is eight for each track. The sec-

tor |ength dipphregmmedFigs 1) raths the dyal fised; disphrgacitivyteedia Kigs n/haaddBor
| engt h codegab:alaR! § ddal dx&:'h}a]ﬁnn {;lEf;er R0b id Jl‘ighlﬁ%%ogglle#gﬁé G'thd :{igb{t.s Iﬁ%(ﬁ'llgée‘ﬁ

density or double-’density present e eacli trac
of sindi0e deagatlyoflaskribesam22{FigyPand shiftéd between its two Positions to provide two

2 @g_ 4 SECTOR LENGTH_ . . 128 .. 256
512 1qiierent spot sizpsof the beam. In Fig. 1A, the diaphragm plate 1000 is in a first; position 6
I 6384 in vﬁn%@%@é@t sized diaphragm opening W@obﬁ%% the paﬁpgﬁhe laser 8192

Table 1  beam22. Asis seen, tlhiﬁlldf'ggdiaﬁhragmlﬁpeﬁiﬁ% 11002 paysesed dircRRik beadh 100 of
I ndi cate the_top address, of the ID_ information of the
respective & fistfge. Axempiader 100§ \afshg pgam 22 is reflected into 3 Iases druapi19A8 mhere; he
tracks jiss Rﬁgvdbg&%e s the nunber of tracks of a _ vi rtual
floppy disk an ntire track ID information 61 having the

Sﬁrrel dat af cont enWhas ittfib atre]siaﬁ tb @aipldyorhle s?dbnunﬁmﬂlmtspﬁrsi&pas' ma;gmedaﬁ Fig,

the last fo tes of the top .1 KB .of nenory. . The_top address

( hexadeci -na‘tﬁ’z‘gédﬁaﬂhf@% Rlate 480 isishified inte 3 seesmdipgsition.r Hb*%s POSIPAR, G smaller
Lo, 80, Canbieah Gbihg G0 F65RTe R sl el G725 0122 WGHR! FTekdaifleP foi¥or
the foll ow ng tornufa: (
X 2 x H) x the beamBg it eifletted irfto thelfaserrdimig FO0B. i n t he above fornula, the

result js: (4F x 2 [err]. 1) x 4 = 27C. . . .
20 It will be appreciated that the actual size of the spots of the diaphragm openings

C

1002 and 1010 will not necessarily exactly coincide with the size of a spot that alights on
the eye 44. However, it will be appreciated that these two spot sizes will provide for two
different sizes of beam impingement on the eye 44. Preferably, the diaphragm opening
1002 is of a size to form an approximately two millimeter diameter spot size on the eye,
25  whereas the opening 1010 is of a size appropriate to form a one millimeter diameter spot
size. Other sizes can be used, preferably with the first size large enough to fairly quickly
perform a basic ablation pattern, with the second size being relatively small, small enough

to provide precise correction of any remaining defects.
Turning to Figure 2, illustrated is a typical first pass on a 6 millimeter treatment

30  zone using a 2 millimeter spot on the eye formed by the first diaphragm opening 1002.



The translation froma standard di sk address to an address on sem conduct or
auxiliary storage 9 is now explained. A nmenory space of sem conduct or
auxiliaryusbiisae 9 is allotted as shown in Fig. 7. The |BCIAEPS/0242d on
shown in Fig. 6 is stored in the top 1 KB of nenory and data is stored in
subsequent |y designated areas in the order of track nunber. . The

transl ation of the disk address to the address on sem conduc- tor auxiliary
storage 9 by BIOS 43 is carried out 1n the follow ng manner after it has
been checkeg:. t I\ ' j g

sem condu c?glrs tl%’}gésltfﬁre >9 Rg t %ﬁﬁ%@%ﬁlﬂg g'% Eg&%&c%drhreggﬁcng ct)lﬂartrgtﬁisgét.m Igi1 Irzlsist ,

based on 2A.aFextakitiotal pattdrrdand ehethodsgpfiopetation,csgé Interndtonah BnbleatiamNot he

ﬁf tanre CES biRsS gtrmpdive] AbRraten oSgE‘rféé’ﬁélg%Bﬁ?f pREchEY Bias: I8 onof
i 1 : Me : L C 2
W) O . St itk Aol NIGHE B 16fger Y olilifnel® Pt VesleUtBioR profile if .

the t hibrd achizgéd.i nt o t he above fornmula, we obtain "DOC'. Then, based on a

paraneter R relating.to the sector nunber, ich is a portion, of_ the disk
address del i ver@&nﬁvmg@ﬁmsﬁzmeﬂmém@?bw lopperfommgd indgure, der

nunber (C) s f ¢ : R ctor
| ength ( N)2’ gﬁgﬁg@tﬁgiaﬁ%? c%g %ﬁé@ %%&é‘aﬁe op&%ﬁ%fééegyrépgt %rg@x?lgh% %?a(%l?ﬁat ion
cal cul at edspotiformedbylthecpening b0 108 vakibroccréane a phndlisy efwlhoesni 022 phat Hsrdgtht

address of sem gonductor auxiliary storage
16 9 cor rtBE PSFAIAG IFEEUAWY.di sk address is cal culated in accordance with

t he fglpl owi ng f o (6 . r - 1] X
1 g o 1 Tt bk e g AU (8 o e 1
2[err] x Zonjupbliion widh x tdSerapldl systém. Wil yeferencd-oo (Hig.a4,( fr exampledai n t he
case of daouble density \S{\‘,j'ﬁi,le formul a, (2) is,useg in the case of . single
density. ﬁﬁ@owg@ SYStROm < it 15 USRE IR 1GONBEHATe WAB RLher, Visua) acRItYteCOnigNEH IR ed by
bit 7 of t @V : e i -..(1) and
(2, agoH TR e SEREL dnd 50 o8 Loiotioh A°Bhlend Bleds, qudl el £ MR o
i n which thypetdpia, of astigrhatism. | A tabierechtmé® pattérd Brdelveldped bgiacngmtdéri€l nunber

of traigks arranged before the track in (i_;esti on on the assunption that
t her e 13r e RaggA eu thedppagraphic data proyigled by thedppegraphy-systgm bt and enplemented of

sectors ar e ' UESLL [€4tkehs TRGhG AL €S
the. sect or] SaRERE Ao Morskh Aol SohHnd Al sdfdbripi sl 1208

bet ween f df3nrespettivelygace ¢ouptadl ta a cOmputertsystamsE2, twidchnisrdoapledfto aaekciner ( R)

for singl %density is one half 8f t he nunber of sectors (R) for._ double
density. aSerye Rrgpmeyatsm kanadilterie eve swiesohirserbEla fampuss Clivtlige 9 is

enpl oyed | Qp. IS l%@ﬂ: 1 i

accordancg&\}ﬁ %Jfll t?’h sgjr‘;fé hs?’ %%rsng%%y.g‘w?]rll%t?ﬁﬁéggcas ) n?ﬁtgé}f)g&ﬁ%nﬁtoﬁﬁengt ion

for a 20ar ddistribltet Sopugrdghgntreatinens eieaiamnshdcéeimalasel kystem s Se¢ Integetihal VWhen

an access request to_the hard disk is issued for BILOS 43, Bl OS 43 accesses
C?lfhh

seni condu CiPRiNG. ¥ {451 83 Enterpasiogal| Application Na: @@Hﬁﬁéﬂ%"a’-l? formate 42 or
applicati qn{c’?&%%@&dﬁ?ﬁb@%&%ixg&tl ei &%Et&@ﬁst@ﬁl%d di sk. Sem conduct or
S g abl e ug onnec

auxiliary or age 'S renov thro ‘or 25 as explained in

connection W t hThe dasid. tré@ninf §fttetn, BoweVerC effUdeed refinement because of
17 cor auxiliary storage of an appropriate capaci }Cé may be sel ectively

| oaded depeavlagtiesin theeprafisiof tha patient’s eysu alhegeforenthetsloctor ¢puld compaee the | ar ger
capacisy éa*fc%?atgcp r%sf;llso&‘%e ga'sxsckti'eétmTQn Spattgglr{lxs?nogqgg atré)er s;;:%'tj )s('llzla With'the desired

topography. Then, simulating the use of the smaller spot size, the doctor could use free

hand techniques to provide appropriate shots within the treatment pattern to correct for
the remaining irregularity, resulting, for example, in the treatment of Figure 3. This
detailed correction could either be provided with computer assistance suggesting a

30  sequence of smaller shots to fill in the irregular area, or perhaps using a cursor, mouse,



storage 9 which has a relatively large capacity is enployed as a hard
di sk and seniconductor auxiliary storage 9 which has a relatively snall
capacity ivf??my.,@yed as a floppy disk. |In processing the spttEPIS/212S

I

i nterrupt Bl[err]of the BIOS 43, whether the sem conductor auxiliary
storage is to be treated as a hard disk or a floppy disk is determ ned by
the capacity of sem conductor auxiligigy storage 9. Fig. 8is a flow

chart of a process for the software interrupt INTIB[err] of BIGOS 43. Wien

D08 451 5o G SthdrdRASIE O AAHE ISn A Wb B cpdht™ i Wi htes U Rbech S 42
det er mi nes c‘omputarsystekﬁwu@ﬁd thea dalmlwsthe thereticabresalt 6f ablating aircyermth)the

det er m ne whet her. or not is to senm - conductQr a Ilary
(step 201) topegraphy qesermedtba theippegRctYsiemhliliand hppe vothegzéo@ég wgﬁma

nor mal 'NT'aﬁ[a%Eé;Jtaﬁié Q{}SFExglts TR0t e Ao Bk c&ﬁiﬁ?powgeoél}tgétsreﬁﬁemy\ﬂs ihg'tHe
art. IS f'o sem conductor auxillary stor- age e capacit thereof
is exanﬁneckmadieﬂsp‘oesmne if it isless than 1 I\/B or not (step 202). If it

is less than 1 i nput/outpuf pro- cess to treat sem copductor |
auxiliary storag@’eg"' arse,wtasﬂted qa#%asw@ntsetmeavmm@slﬂee JSPOt Si#fe st ep

203 in Fig. ﬂg@é tﬂm‘@ n (0)'¢
110 of Fig. e Séaqf’ﬁ ﬂ:}(?%ﬁcyz?ﬁeﬁléﬁ?gp rgé i 'S’ ore t?ta’n fszdrﬂaeh&yb

i nput / out pu*enmmxgamgulsnutarm mihowu ukxﬂg thm:tanexeﬁ\s&edcspdwiiw rFusthef, thelayge
storage 9 as the hard disk (step, 2 is a flow chart for

det er mi ni nGPPhEZLRASEER £40 Wwvﬂx %@epd,geth the smalk srot size peing mapualyor age
9 whi ch | S« 4l P 18
09 n Pgﬂ'%‘{/@ bl fhéﬁ(s)nggg,sortcgu Id be ; automanct%calculated u?der the;g Slctapags Cor
i ndi catl ng ﬁxb&vmry type, i.e., the ROM flag and the RAMfIag are

cleared to zero ste 301 and ;302). Then a determ nation or examnation is
made as to whet ﬁBE’ePH'éd tha V@Bﬁvaﬁteqh%uw@n begsekie nravide the two

sem conduct [ ded,
the RAM caphg) o E’bﬁét o RGaA S ahEe e dud inpiiEah il M Haf 10
304), as pasxnlda:diqﬂmgmﬂﬁmﬁﬁgureonnecti on with Fig. caBd bansbd, bat sidblyl oad

flag ig_also set (step The ca- pacit can cal cul.ated by
mul t i p|sl9. ngProgramed g asatm? tree gﬁgﬂw eSSt @n@a@ed inthe e@v@lt appregjatg hecp,
Then, the r%@ : i xam ned to determ ne whether the
ROM cont ent aéy%fgéﬁﬁf%&ge%r%ﬁgvds(g%&%gﬁ egtor auxiliary storage 9 (step
306). If the R(Pfchasblpedie langedéided sher siapases y lage! firedRspbt sizelatamingred by

t he non eras wite apaC|ty regi ster (step, 307 as per the description in
connect i on $RFRIAYS; g0 tbe sntfﬂdixag %aaptqvaigdwezhaﬂr@& oygrlanping:oths) . | n

t hi s manner, of f ary
Storage o can boHoraeksite it wiFAREKMDEE e RGHERR Bhlafiiad
auxi | i @0y séxplangenptheseof ahd uanctus chenges IRGhe sie, whape/material, icoponients, pive.at bI e
to store additional data prepared in infornmation processing system 1., |If
storage 9 i¥emgats, Apdiaptisy @"RRRF‘EP&I“} ‘Yﬁ%‘ﬁr‘?thqmgt@ﬁ@“ﬂﬁtﬁe gysteasindy ed
when a bac r us,

t he progr akrr%dbgr{gagﬁ \ﬁ]&ﬁﬁa naetgoz’s'ga ry @gégaw%p(ﬁ'&%ﬁt&'gé%%%’rgg%nf§ the
ROM and t hthefivegtiefrs and data nodi fied during programex- ecution are
copied into the RAM during system initialization. Wen sem conductor
auxiliary storage 9 is thereafter enployed, the copy area is accessed by
translating a | ogical address to a target physical

19




address. In this way, the mninum required prograns and data originally
witten into storage 9 and nodified are not erased and any newl y generated
dat a maywkyosa@dedst i onal |y stored. This method of operati onPCHERSS®2d4238! ai ned
in detail. Figs. 10 illustrates the relati-onshi p-among the data forpmat,
the menory type and the | ogical address of sem conductor auxiliary storage
9. Fig. 10A is a data format of an Cﬁcand i Jh § Has Beech Rypladcep- resentati ve
of Mcrosoft M5-DOS. Figs. 10B and 1 show sociated with
appropri ate address_|ocations. The data f HH,MH’!“&OA conpri ses
spare area 51, I¥ontrol area 52. entry control are and erase/wite
data anea p4 whj i TH oﬁm{ﬁeﬁﬁ g@%ﬁ CGRURE its
contentls ngy beﬁﬁ%aﬁ%??g%op&dp%&gtﬁg@ﬁéﬂ, ata a%gyg%, |§h negd only
be rea@ coageadthat had e afédNo be subjecEitg.ablatiBn to ra desired praagmentspatech,ithet i al
data of spare area 51, block control area 52, entry control area 53 and
erase/ vir i t3PPAEAYS CQMPASHIE: have been previously stored in first ROM area 56,
and thg data of j ly stored in second
ROV ar ca 57 1 oRan s Plafertepl ol Al Bl Y\ B of T 1ot ROM
area 56. The dasmopivalsystemrmbupled tomsdidiasérAhat cegeives the laser beaamand imagessthef r om

t he Rog area to RAM area 58 so that the sem conductor auxiliary storage is
i ni tial% z@SerREHBOMANE COMeR; r st ROM area 56 and second ROM area 57 is

det er miqned by tjgy i 1 ki fopki SW gr ea
whi ch has the Sam%%ﬁ’@&%ﬁ%ﬂﬁ@%@?ﬁe&ﬁ?gﬁ?{@%@gf}'gguﬁiﬁs a Ic?t ted
fromti8e tprovide thélsét@daarea fixstlatgenfixedi spbt §ize ot tHédraceandsd sevodd small

remai ning portion is second ROM.area 57 ] )

20  Orh h§2¢ on &g raraee. otheraly thadiret lergefixed SppY Size B thaFOBEBISA i n

Bl O5 R@V 3;e¥dtRrel {Imw [ %Tﬁé y 2 m CPU
| and main egdtto?ggzgg%ﬁa Ig. %ﬁ%\?\gﬁg c?\lyggv C aérltﬁfec%)* wtﬂ'%é&ggb%@%reg%%ég

Fi rst llhe smalbibiet\spatfsizedid thacaraedis relativelytsamllicomgared tetheddige fixedlspet sizé;hod
for defermnjng this capacity has been previously described in connection
with 2g ¢ \When there is no RAMarea 58, i.e., when the capacity of RAM
area 5 is zero 1 ‘%‘H [ @‘;}% Lhf1abde} laS

t erm nat ed. mgﬁﬁ%@fe@?ﬁiﬁﬁ:@ﬂ%@@%ﬁﬁﬂr arégﬁ?fs& el.:teer ned,apéel{nsgﬁ?jtﬂe

posi t i Bh olaséribesin arihe optizal sySteinstodmbhgathe [lastrebahrinacedes offshotsayp dud lagge( st ep
402) . Theg},‘ cLhe dat a of fLést ROM, area 56 is copied to RAM area 58 (step
403) . Yhustxg @068‘593#5‘8 X§dSPOL#EF-et ed and sem conduct or auxiliary
storage 9 is initialized. Fig. 10C shows the nmenory type as well as the
| ogi caly addressand g apfisaf ol Gherein thd B5al sh@dBticd iNpILEA e RIS aS
used therein neans an g dr ess vﬁfng‘hl ngllve(l:nat es asé/?rﬁg%l og%caal space for
t he i n-2 f odiaphiagm. pr ocessi ng system for sem conductor auxiliary storage 9
after initialization via the copying process descri bed above. The physi cal
addr ess, neans an address which indicates a physi.cal e. Physically, a 4
VB ROM Y11 rst ad seddparrensphdemss whgerinte i ixed diaabraigy is Hacela tes rav
58 is ayrapadohf thelfasdlteamd3 is treated as if the 4 MB-128 KB second ROM
area 57 exists followng the 128 KB RAM area 58, as shown in the | ogical
address colum of Fig. 10C Fig. 12 is a flow chart of a process for
converting a | odical Thdéappastus of claiphd,svhesdin the duelsixed diaphREgosiides tweanses
the initialized sem con- ductoor auxiliary storage 9 in response to a
softvvar% iﬁt%?trﬁ?ﬁimplﬁa aspeand|POSON; oad and write data. First, the disk
address is translated to a | ogi- cal address of sem conductor auxiliary

storage; 9 (step s404) -TheTanparatus of claim 2, wherein the dual fixed diaphragm has a first

2 opening and a second opening smaller than the first opening.

1 6. The apparatus of claim 1, wherein the dual spot optics includes a dual fixed

[

diaphragm placed in the path of the laser beam, the dual fixed diaphragm sliding between

w

a first position and a second position and having a first opening and a second opening

W [




21 method for translating the disk address to the | ogical address has al-
ready been explained in connection with Fig. 5 and it is omtted:here: The
transl at ed wehsagsecor responds to the | ogical address shown g@gyﬂ}gs&‘g t
hand of the nenory space of Fig. 10C. Then, whether or not the translated
| ogi cal address is smaller than the RAM capacity (indicated in bytes) is =

determined (step 405). |In the present enbdd- inent exanple, since the RAM
capacity is 128 KB, sillfrifin @ f?}lopefifg! il&@i’b%&ij I1froRbR thetirst han 128 -
KB is determned. In step 405. ﬁ|il%1othe F’o%iqcal a rgés\séﬁllgs sngFl er than the

RAM capaci ty, opening when the duslfixes diaphragmn is inrtbe fitse pexiioncapkthroughthet al

capacity of the first and secgnd .as) is enployed,as.a real address
or the physical*™® %‘{Omwﬁ?ng‘&ﬂ%ﬁjﬁ%ﬁ ke s%‘f’ﬁ‘?ﬁﬁsémg"(step 406) .
Since the ROM capacity is 4 MB in the present enbodinent, 4 MB is added.

Accordingly, the | opical Thedppaatus Sfwhdimyl,dekdréiiahe duat ot bptidsninBlAlks4 ea

58; On the other, hand, i.n step 405, if the |ogical address ex- ceeds the
RAM capaci ty, {l%hrps@ith%ntsa@umblg- is enployed as the physical address in
its present form (step 407). This address desig- nates a point in second

ROM area 57. In agcord | | q;@n% ictor auxiliary
stor- age provides ?'or tﬁgﬁ%%?&c%t@%%%g%?%%r%gra Qﬂg’H’d data while
they are nonvolatility psividingd laser eyssurgery systerh havipg daalispotcopitiosti - nent,

the | ogical address of RAM, area 58 is snamller-than the |ogical address of
second ROM area 57, alt REFERFIRE SUISSEY Eﬁlqﬁ%lﬂﬂ"r&t tg‘F d@l\ﬁ@?@&"%‘”n’ay be

arbi trarily seagpegtion i olftsepss8 heamicito fraiab 8bh40 aBatioifioflem f7om the

| ogi cal address t0 the physical address needs to be appropriatély nodified.
22 Attention is now dglargblgad tpositiof dinntite tualcépavr emies stonki sdcond
equivalent to the.format track process for the floppy disk and the hard

di sk. For sen?%séth%@fqgr auxiliary storage 9 having nenory cir- cuit 21,
which is configured as Rpdffoing sUESER¥ Yn tﬁé‘@yéih%b@&hdn?ass reh@emBEd ON has
been witten, a format track process nust be carried out. Fig. 13 is a
flow chart of femovedragulagitiesck process for one track. The format track
process, however, is sequentially acconplished fromthe track O to the

the format track pracess 1 GRRs of AR hiei the BT G pfich N E o'

associ at ed wi t Hiaplmagmequest and deter- mines whether the request is to
sem conductor auxiliary storage 9 or to other I/O devices, for exanple,

expansi on fl oppy di 10.0or ex- pansi.on har di._sglé% step 501). . Lf the
request is not to Siﬁl cortdficne 8 URPIm &y Whepsin ]‘1951 é\‘a&_ﬂﬁ'ﬂl ncldeserr
format track ppReeRvingridholes, wittei bhe holkGP1anRP than the oihbr hole.t O .
sem conduct or auxiliary storage 9, the address on sem conductor auxiliary
storage 9 is calculated based on the disk address for track 0 and an area
corresponding to a dhe-t Eheknethed of claimdDowherkia the istep| aftchanging thepesition
filled out by r er- mned data.nattern . As an exanple, the nenory
space in Fig. ﬁ‘@%%ﬁ#@&?&%‘iﬂ}“ﬁ?@?ﬁ‘@% f)p[afehformati on area, i.e.,
address 400. The data pattern, "E5" is usually enployed for all words.
Thus, the area is filR| ed Thet methodasfclaimtidi ot Ng, imehidifgd passingon lasthdeamt he
IDinfor- mation of the track corres&%ndi ng to the di sk address (disk

addr ess i ndi cathraugh pegef thy twa hglesin e plateo the 1D infornation area (step
503). As an exanple. the [Dinformation area of Fig. 6 is witten into the
four-byte area (addﬁgssesA%Qhé&oP%hmenI%ﬂae:} g{eguﬁﬂg'a 15 By eol B faSkr

information on track 0 imediately witten Iswitte nto
system including a laser that emits a laser beam having a suitable wavelength and

the laser system including an optical system that images the laser beam onto a
cornea that has an area to be subject to ablation to a desired treatment pattern, the
method comprising the steps of.

calculating a shot dithering pattern corresponding to an initial

| estment patem; | RHR 0 )
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23 the last four-byte area of the IDinformation area as the entire track
[Dinformation (step 504). Wth reference to the ID information area of
Fig. 6 as aMO@#4s#fdbe, the ID information of the track 0 i s WrRCOTYERS/03498 O
the area starting at the address 3FC. Thus, the format crack pro- cess of
the track O is conpleted and the format rack process of track | is then”
carried out.. The data area foll ow ng the1 data area of track ois filled
with "E5", the |D infor niitecting the lasee system to proxide a largerfixedspot sizet laserhe
four-byte are?) foll%\n g‘Pthe IDinformation of track O and the entire
track 1D inf oPHPPOSFO P area starting at address 3FC rewitten as the
I D information of the fidiRbtidd elasd@/ste®o Hre SRS faser Beafrﬁ‘ﬂﬁﬁi acketitd of the
final track is reached and the format ‘track pro- cess for the

sem conduct or shetgicoresppnding taithe shot ditheningpaiem e. In this manner, the DOS

Storage 0 the samo naRAEPELe MBS e imeicisy Phad WOy or
a floppy di sk agRie®é the initiaSiréitReht\Watleps; ™t track process is carried out in

t he manner de- scribed above, whether or not the formatti n% is nor mally
done is determ ned by cladiuesting thelasercsystene te provide & smell fxedi spobsiealassh co

incides with t t f %ﬁ? [
interrupted an %:hgréolq{e; I‘@[erélﬁotﬁém tagq???éi ‘ﬁ?ﬁsﬁg 1%%0 Eﬁans I'n %lr--“?
mation does nmiamemmmevmgb fixed spotssize lases boearh), andf or mat i on. Wi le the

i nvention has been described in conjuncti on with spe- cific enbodinents, it
is evident to those ski |abkHing the fornga with er?&#}‘ E’Eﬁd[ﬂé?t size; laserabeapn g0

nodi ficati ons parent in light of the forgoing
descri ption. aﬁ@?v&é@%’% %%éoﬁﬁe% is em ployed in the enbodi nent

di scl osed al t hough the |nplenentat|on of the present invention need not be
limted to a DOS tyle sy’ﬂlaamethod of claim 13, wherein the large fixed spot size laser 24
Furt her, the \%5 Ei}aﬁ éﬂventlo 2?) I|mted to the BIOCS for the pur-
poses of soft # ™Put, for exanple, a disk in-
put/out put routine which inputs and outputs to and from sem con- ductor
auxiliary storage 95y Pige ethodyslclaimd N18%r 14)yliendiftthé @Mall efixedSspot bied
herein is intended to enbrace at such alternatives, nodifica- tions,

appl i cations dnser beam &as a dismeterrofinot woretbandibmai rit and scope of the
appended cl ai ns. CLAI M5
1. An information procesgynge ﬁt&*%?%dxﬁfsqg to 15, further cgmﬁﬁgitng%e step
processing unit (1A) ‘for executing a“program orage” (2)

for tenporari |of detepminigg tHednitiabrestmenopditerebssed oadisngl smity datant r al
processing unit and data generated by the executi on of the program

senm conduct or auxi I e e vab| y urned t.0. a st em bus

of said information .gr oci@%f“ﬁﬁ“’é’;&fiﬂ ctt?n]r?e err?gﬁ}?gls'(’ﬁﬁﬁélﬁzﬂaapt ed

to transfer r r : ’ i&yeng

RAM neans. (21)° %ﬁf@g?&é f g%aﬂtngfe 1ﬁiﬁa§?§e9ttﬁ9?1't Daftér’ GiP 8 pafibit’ < et e
topography

18.  The method of claim 13, further comprising:
~ determining the initial treatment pattern based on visual acuity
data using a topography system,
overlaying the effect of the initial treatment pattern on a patient’s
actual eye topography; and
transmitting the initial and the desired treatment patterns to the

laser system, the laser system being in a different location than the topography

AV
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control register neans (24); a nenory (3) for storing a basic

i nput/output programto control hardware of said auxiliary storage  neans;
wherei n sawé 9sagy4g | nput/out put programis designed to acceggy '5}02428

auxi liary storage nmeans when an access request to an auxiliary sforage
means construed as magnetic disk is received as a result of the execution
of a host program and nmeans for Bbnverting a disk address into a

speci fic address of e SRL&P Ll ﬂ{HTf.g ' '
wherein said control igryegi%t er E‘rrgggé'%%ﬂg; s{g%%ggﬁ%?ggﬁtl |g§ti on code (1D)
i ndi cative of the nenory i wpegnbhy aystemn ¢t provitles poofile datial comegpantiingtgdhereans
and its capacit The, gyst em according to claim1, wherein

: 2.
sai d seni conduck@flegfithe pormea ef4,patieBtneans (9) stores a program i ncl udi ng
an access request to magngtidm 3PRerleWRA Ya 'R88Am for developin . and gty st em
according to claim1 or 2, V\/nepri%ﬂ sald I nfor gtl on processi%ggsystem
i ncl udi ng neansatflationcshpy patterm frporthe profidé dathe cont ent of sai d ROM neans (21)

to said RAM 21) of sai L conduct L O3PS :
4? 'Sl'ﬁle systemaggiogdi )ngot Bﬁgﬁl‘gia%qg’lk 2 Wdf%%éféb}%é% ff?éﬁ?ﬁgﬂﬁgﬁé“ 3
translating a Dipfins fr ReHERRFoO heSRUARA:L] f6APMId QpdZRIMY yatemonidsass of

a target of copy when access is nade to said sem conductor auxiliary
st orage neans weempiter systeoy.t i on of the content of said ROM neans (21) has

means (9 oM TR ety PbAAE By R et B et 20°

wherein access beéans i 4lstoe patén ofespoding toxtheligitiyl sblaionghotpatem; (9) i s
acconpl i shed by neans to transl ate an address, for magnetic st.orage nenory

means to an address for saiserosddatadinkhetweensaid qompuier SyHemand saidfaser eye

TEans o a i d opidimk Rorugencsaid sampye <t
ciorage oans (SyBeyciebfC kR i o & e AR SORRGOR et 0 it ¥

storage nmenory oempster Systeint toasuid dasep neysesungery ppanatusg velrerelnt saak fased eye
information to nmake said address translation. .. . 26

7. The system a&¥&Fdi mwjo@peiweagﬁggéﬂy@ﬁg% Yiginity thar), 34id cOMBRLEL; ng
means for deter @i pghnghet her said sem conductor auxiliary storage neans
(9) is to be treated as a floppy disk magnetic storage or a hard disk
magneti c storage based anmédaes fepfiting vheofaseragye siegary apparetusrinusenall £spd

o e Moo ek sk 1356 B3 13 aphere h Setidreaters P Bisr st tiked @k sizs
clai ms, wher ei nisg} GbadfRaviRNS SyRAIRT M&Eﬂtﬁﬁﬂth%ﬂ&é@ﬁﬂe&ﬁﬁiﬁ%izéﬂg’ésetABeahﬁﬁDvab| y

nounted within said informati on processing system
sem conductor auxiliary storage neans for use as a substitute for_ayxjliary

magnetic storage mem3fy nddedasersyreery wstem ofiplaimy 1Swvhsrsin tsmesns fordirogr ¢ o
and froma mainstQr 0, [ t.j. Qn, ' S C

permit the uti | 15 Ee8rSsr oy aPhBet b pnRCRARE Y, BTG peatiCibcitcd 4
targeted for uscusl fiked alisbtrapeh | placed imghetpath of ahadasentheamy theahwml dixed

conprising neans_to receive an address request for s&i d .auxi lé\ r maggeti C
storage menory iapheagansliding betvaena fisst pesitien and g second gosition pp F%/‘Xﬂ%@ ic

st orage nenory i r%.ﬁé.tfit I oRBdHgt or auxiliary
storage neans (ﬁg&gigfﬁagg%%gg%%@?%f&g{ﬁ, |arh§%g§fto?age§rreans conpri sing
RAM nmeans (21), ROM neans (21) and control register neans (24), wherein

sai d control register2lmeariEhe(l2sty seigeresystem ofidaim 19 on20.owhergicthe mpans for ca-
tive of the ne t of sai d sen conduct or il,jary.stor nd
i ts capacity.  Tring the Taser eya syechnepnaratys ifia smalldieed sBon it Bt DEp AR
storage means (%h igduithbld'f Mapfiagrh! T0r PieRichifis! BY ditit@MBhi R N&¥eR béarg
the utilization of aig]lew (‘)éus?yﬁgg sting seoft re targeted for use with
conventional nmagnetic storage nenory neans conprising the steps of:
storing in sai'd sericonductor auxiliary storage neans i]ﬁl | D i nformation

correspon- ding,far saigd conyentional magnetic s““lﬂ ns,
. 1S cet Has Been Renplace . -
capturing an accessreguest, »0F said conventiona \ e nmenory

means, tmmml ﬁ?addr ess based on thé& atcess request for said
conventi onal magJ Uﬁ lrrermry means to an address based on access to
sai d sem conductor auxiliary storage neans enploying said 10 information,
and thereafter executing the transl ated request.

SUBSTITUTE SHEET (RULE 26)



