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Several procedures and equi pment al ready exi st for reading characters on
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chaPlcters eddeapplicanhhes daveloped presedures and deviges towemedy theseatisadvantegesi ce in
whi ch r &pli wilisthg sngieial ilighting lasd tviewingr angdesothet allow wbe rhanactess treftlor eemi-
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extent, solve t\‘m ti oned di sadvantages by taking adv@iradgk, of “a
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nmechani atfgned¥sprapdriyr. t her advantage, the invention's procedure includes the
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i nvention's prodRRIeE &he mlweéucaorswa%éby SeHmEdls imebetweed aidast duraisioPor

waf 8P i goliars ppedidkyupsarati ng its rimbetween at |east three stop rollers
connected to a pick-up arm a stage that consists of three steps, as
follows: - | nd@ridrting thdeaipiseki-cgndacior wiafdr, once @ippedalst turhingat khspnealfl er s

i nto thehd ambdkiatheees ktop NollyrsGh suick emvag eBdugilade thef@fentatiohtiarkeil a eaduct or
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- Reading the characters to be identified by means of the light rays reflected by the
characters,

45 - Identifying the said characters.

The procedure according to the invention, by combining the grip on the rim of the

wafer bearing the characters to be identified with the rotation or alignment of thel:ﬁ‘eL
characters into a position in which they may be identified and OV i
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4 -- Rermvi ng the sai d reerctor rrechani smfromthe area nore or | ess

al 0n95| afl b e —chnat er1g—tne; M—=C \ from
the g il TEReERGn Gom st v Ceig f*t@?éoﬁw%awﬁgg EBERKTT Bihect or
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direction, opp05|te to the second direktion, - Wthdraw ng the pick-up arm
from t hehd useadfiasspecil mirrortty identifihthe wadre or h;ss desphsergfraved fcharattersaoffersan e ment
opposi t eddngifichtéon pidckdire dhiteminiMises Thé TohtameiitiodNrisks Sty 6Rlyelishdinglehvdsee to
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genegal q%%nglceg%t Fra@{r%ay be |dent|f|ed in that it consists of: - Arigid

pi ck=up arm\Qgég one least onqe first an one. segond

:r
h Y

stop rol er, e ey lhudlisous KapBe Sfie G nSo R oot 8&@%8 ERPIE 08 g
third st&p- F‘b‘r ugtor £y Er % ifsofigy usigg st epshihree Stap ’f‘t IS %teﬁt“t“ﬁa‘i'fiof-} Yand
al so fr &éacing theJightyaypirgll %qt%r mechapisp) wrfbe spase JroTeoF dgss noyt e a@d @hovsiet hi r d
stop rolpositien &as thesheracisrpvi koagppyorssrthe wefeabas baenwdigead. by its rim - A
mot il8n mechani smfor the third stop roller within the fixed plane, - An
ori entation rithihdertee fepres¢rie as eaving: dm dinod andvmﬁ@mnergcovtslsstalsogoffémtg not ary
drive 2%imiplehand #msusdsn@stiy aldemsie religble prdcb@urt isingt,, wislefisnehedspetdtiondthet op

rol | ers,waferinhehd SepRH aAB GRS fYsitidAed ht tﬁbtarﬁ@me 30 - A notion
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- mechani sm such that the notion nmechanismfor the third stop roller npves
t oget her wi t hThisdeqtpghimprayess peréemuaesd byistspdlyingmiheo charagiers oyithee sembns.  As
a f bt heondunvemvalgewithow axtanding the peocadwe's dutation sines the dck ghpositinmingithe
mechani shields tgkesplawetal thetsaine ginte dsrthepdsettonmg off théireflector denbanfisncat i on of t he
characters, coupled to the reflector nmechani smsuch that the reflector's
: noti on mechad &MuAhé ddvantab@hthe Shv@hidn'd HroRAIANINSMdED VIR HRYEhBRT of the 2a
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its Qecdﬁﬂloélmgef&mﬁﬁeP‘ankﬁf)’a’é’@the&nd back again, - A mechanismto nmove the

said pick-up armthrough its third direction in space, and back 10 agai n.

As a further advantage, the invention's procedure includes a stage in which the said

semi-conductor wafer is gripped by seating its rim between at least three stop rollers
connected to a pick-up arm, a stage that consists of three steps, as follows:

35
- Inserting the pick-up arm with its at least three stop rollers into the immediate vicinity of a
semi-conductor wafer in its semi-conductor wafer housing, by means of an initial arm
movement in at least one initial direction,

40 - Locating the semi-conductor wafer between the at least three stop rollers by means of a
second arm movement in a second direction,
- Placing the at least three stop rollers on the pick-up arm in contact with the semi-
condnctor plate's rim.

45

The procedure also includes the following stages after the identification




Furt her featur es and advant ages Wi II becorre appar ent when readi ng the

deSCI'ipt;Gn qlu A—OT—61 f—+h e —on cea hCe,
i th t o AR o BApyEL FHISE ¢aReS e 0 ﬁteaatggal @ffﬂﬁ 5 EEKRW 05t ¢ the
i nvent ilon and is Wfltgmlféat%ﬁﬁ§h%@?‘éﬂusf§%frﬁfr Egure 1 is a
perspective view of one nmeans of const4ucting the i nvent| on's
char act of rleadharagtesevi ce in its initial operating position. 20 Figure 2 is a
perspective view of the construction method in Figure 1, shown from anot her

angl e anq{énﬁb\f’lﬁgst}ées%ﬁpfeﬂ@%f Al RGP Fohl B13- arfd BldFEoslebSalBngidand Myvef the
charact gy e{; device shown in Figure 1. 25 Figure 4 is a cross section
Ine T-1

al on the in Figure 3. 30 Flgure5 |s an enl arged detail view from
bel oW, m.t he directi nFl u L FEi S a detailed but parti al
o de i oot e SHRIGBEET Shlte Tol e glipar 41 gt bler 3 et ar ged ol an

view of the detai|l] in Figure 6. Figure 8 is an enlarged detail view from

Fi gure 4. RgBovingthe semi-sondugtontwalen finm theoriskspcamphy greass| drgdairdiermi |
from Fi geovsment in aotbird deredtidng pppasitel imipe tseeond direetianer s 2 on a seni - conduct or
wafép 3 with at |l east one orientation mark 4 is shown in Figures 1 to 4 and
i ncl udes: Withaevitig diedpipk-tijs-amm fromn the imitediater veifityxeftthp lveeafer By meams 6f ast 6
and SeC(fﬂ\(thaﬁi{ﬁ]j@vérﬁéﬂt@ppomqbt}fkqnfti‘ala@lré(ﬁ)loﬁot ate about its own centre line,
and a third 8 stop roller free to rotate about its own centre Iine and al so

free to nmove Ml MVanfibe afdo*&eRl ANRvike- toTﬂ@ntﬁ Ik c@tara%ﬁ?somlt@nf&psérﬂf rd 8
i xe'gp e h%}rlteth A
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13 for teReh fiEg R tatp @t leastrarpud, Km Wi ceatre dingsand 4 thirdrsian eallep rehé‘bﬁa‘#lesm 13,
- A | glreund aﬁ&aﬁtarﬁ awin eentredinetand alsedregde er@ezvlthm thedixedrplange These first,
seni20corsdenmdend wkifdstog rollers afe apsl tatpickuyf a samirsoadedtor wafer iBnidd timh certifi ed
true to the original deed. C. PERROI, duly sworn translator to the Toul ouse

Court of- AApptish mechAAT forGhe! thirigst@s rolleawithmnke fikghplalgam - A readi ng
mechani sm 16 for the characters 2 witten on the sem -conductor wafer 3, -
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structure ramewor k or eally holl owed out as
shown in di agr 0 save weight, to which are attached the
vari ous (%ngkﬁ@h ggq%t‘ gqrtftj%gg d®¥ce described above and further detail ed
bel ow. 10 The rigid structure 17 approximates in shape to a hol | owed-out

r ect angl-e® Brotipp pisghanis e bp EellfFoRmsERaii&l reinforcing ribs 18, 19 in the
cord@rs, as shown in Figure 1. The rigid structure 17 ideally extends

par al | el- Amillinphativs mdchaeismdortheisaig chivactetsaconsisting ofatdéastonehght dearduct or
~wafer 3 and covering at |east the full extent of this surface for one

di mensi GrA fifeckdniiin €r rédiing e tsaid@harattersal | ow for the |ocation of the stop
rollers 6, 7 and 8 15 such that the sem -conductor wafer seats itself

bet ween _tA\eMeaniniRPIMR iddhtiRl SR sdid chiRcRioP rollers 6 and 7 are placed
appr oxi rrately at the two corhers 20 and 21 formng the limts of the
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t hr 48 st‘B et liregtiohtd 8. The second smal| side of the rect angle is used for
the rigid connection between the pick-up arm5 and the nmechanismused to
nmove it in alAs afurter sgeantage, theriveantion's dece inchudds 2 light shyeldmyechanigm toet hod,
eg, by magnambfent lighyiinterfenmpe etithothet weatifimtibn gpfathm chapprd, @apkdl © te
travel | irefledtétr triechaish | @bkh dhitetiel ofctdr's ¥Ynaith Zeabanidng indatigl Hghtt shiclde

anoybler .mehadibd mé@Rsec&hand 7 are free stop rollers nounted on bearings or
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wheel s 22 ”eﬁs ufRG ARBhAEE th@%n&hﬁ 5 IRy Fé %U?P?d id?\at?irsgtﬁrtottﬁoxi'e”@)reove
t he stal:y} é’kﬁ #aﬁglé%%g ance 0 Eac e stops 6 or 7,
or their c npon S

has an aX|s of rotation, in the 30, em&ﬁwle
perfectly or nearly vertical, and a suitable circular rolling s@?rﬁ

that when the wafer 3 rotates (viaits rimseated on the on thg 4y
strips on the stops 6, 7) it does not accidentally slip off tHefwmbli
strip. Inthis case, we call the rimof the sem -conductor wafen "
section of the wafer, either circular or nearly so, whether con
nearly so (by reason of sone orientation mark), that excl udes |t§'
| ower faces. As shown in s




35 Figure 9, an exanple of a wheel 22 in |ongitudinal cross section, the
stop rotters 6t apd—7aredestoned—tosthis end—¢ it fcat—rotary
caxi's 66 SRESA0PDITPRFreRchinio TamIR eertfied lie f";%? opEipel feed. € ]%ﬁ,m‘f?ﬂ@lyjin b
or stop_roller hadWRE Gansiaterde the Toudense §onrtnl Appstlof RANGE=vent the waf er
com ng of f Transl ation from Frlench into English certified true to

t he ori gi nal Adeedurtfer aiERREIE, tikukaid Spatiad hotdors netiemisnes fdrethd pidkews arnCour t

of AppealcludeRANGE: 7 .. .u_pvvards fromthe ro! ling strip when the three stops
6, 7 and A8mRéRinRefioatoRomk RS pidkeupdhnethréughi if9 inthe dRé@RniRkpREeSarfl BAGR 7, or
their rg{ggihng strips 63, will "'each also be fitted with a |ower |ip 64 bel ow
t he goll ng strip to prevent the wafer coming off downwards fromthe

rol1Tng strip,and to guide the sem -conduct or .waf er . i t.seats on .the

ol 1 ng - ot Pt S rpaves g Bickp A G ify yeond;direetioB 18, shafh el g
9. The L#Up?bler 8 is itself driven and used to drive the wafer in
rotati on between the three stop rollers 6, 7 and 8. The stop roller 8 has
two posit4 swshanigm fmoyvethegsid pickypiapmihiosgh jts third dizgetion de kpace oandt hpek

waf é9' sagainim thus allowing the insertion of the arm5 and its three 10
stops 6, 7 and 8 around the rimof the wafer 3 without actually touching
it. This is @ohthevestulyy angadsariges wildbecomnd afardninevhigh ¢éading e descriptiohhe

Z- axi s QeloResf 6 exdinpld @fthe 3aEhESH'S Probfird® bt 8evide, With thé Sttehed deawaagd.t i on,

the st OQhEOéﬂaﬁpr@_iQ%%E&eﬁg%l?% fIRStrdtt O fintdhGionadn@r is3nbdtNtd® be &ontidelddi ve it
in pot atcbf[?l?ré?%ngi\l; ction. As an advantage, the stop roller 8 has a circular
[

roll'rng s
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p wth a cross section in the formof a throat, eg, the V-shape

shown irlg. Fi gHr_e 8, 15 such .t hatfthe sem'-ﬁonduct?r \r{Ffer 3..nat ur al It starts
to turn, BEF HaPs?® iPSREHEE YoVt Q% AISPES B CPRUUCHPS Al HYCPHORS GRaTReiEr-
cont act r%dﬂl}g‘fW@eéH&élfBPalt"rﬁ’émpﬁgB%%‘“?PntiI it is wedged in the base of the

throat in a stable, rotating position, thus avoiding any acci dental

sl i BPpagdigire 2He a\pafspectivgayewy pgthetqﬁestmﬂnpn maptlead ingFigrei lnghows frosy anotless.  The
i ncl usi anglefandintsieapetiopaptirigmpsioni p on the driven stop 8 thus provides,
in the formof the upper and |lower arns of the V, 20 the upper and | ower

li ps deFghirb8ds aplam &idwof the ehdrh@er-whdipg devitestovh ialbgufe 1AS shown in Figure
5, the notion nechanism 10 for the third stop roller 8 within the fixed

pl ang 1]Eri% 9@%§§§ro§§se@tibﬁ¥l€ﬁ ?[{CITLI%‘?I*I ifFigpe3 end of which the stop roller 8

is attach and free to rotate about an axis of rotation 24 when driven by

the rotary dri.ve 25 notor 25.for the, |l ever arn®3. .The.driven stop roller 8
bears agrég%%? A ‘P{}s"‘a&rﬁ%‘ﬁ 8%talfiv1%w -“&‘85’13}09””3‘;98?3 e(r%ﬁ%tt‘%hflrgélggrseﬂlr‘e rat her than
under constant pQsition in order to provide, inproved drive for the stop

ol Ler - 31E9rRA b GeElect pRAIAEG el FOM D5 dSFOUME TEGEHeE m 23 and ¢ he st op
rol P@r 8 against the rimof the wafer 3 is achieved by controlling the
cur r ent Fagigpliieen erdangpdplantvigw ofthe detaliimbigyred@r direct current, and thus
allowing the action of the stop 8 to take 30 place at a controll ed constant
pr essur FigieoBas arhatlargbd dataih sieanfrompiégeede operati on of the drive stop
roller mwy be provided in sone other form eg, pneunatically or by a

Spri3RY, Fighrdbiieh c&ieQinelcbosOREs R (TRnMBI U P frdIf Figule fabsol ute terms, at
constant pressure. We shall see, however, that, under the present and

preferred ”EtA‘QQVIg%ﬁB Pdall tt%lg Qhar%%grsg%tx %ns%bﬁ og\&ﬂcltcﬁr\%/ﬁelr@ \fith fitbpéa%i rtue
A

of the | ever. ar m kt Iof ] gi QA8 L yn hhe rormof “a circular 5 arc,
t he pi vé)tnefﬂe.%d Qhimagig léf i fﬁﬁg } e Sil%n(hl 31 of th.F stogl rollgr 8
bei ng ar. P1°GHE RITULIG) (kB A€ J.a“&kl Ef 5% h oM aBBP ST BN he
st 03 agareRdp retale abaph I ovm GeRET IngapRd a dhipd Rystoprallerdreedl rpa %h?ugtt%ggg to
avoi d stCPRtks b andealsa igs tagneveswithin dhe fored plans ki nbhetfiat §.ispeandsh angedhisd 8t he
appr oac tstop rolfera e used émgrip o ast-eanductphwafeEAdYiltsie8rtified true to the

ori gi nal- AdlmechanBm FERRGYYe thalthird Rotap totlanwithinghe fived pleneTblil ouse Court of
Appeal ~FRAMCHanism td heiehewe theasehiscahiduster votfar 3 somsistingodfl edrobayy plysset i onal
f eedbacknahshiah 10M6r @Bdhiaf stbpidlet Bf st stage, the stop 8 lies in the

i medi atey MR éciRhidh €3 fitithe GEGMRL or wafer. During the second stage,
the stop Agm%%%ﬂc%;%ﬁgog@l tefdctdt hddBai@hgs and presses against it whil st
the waf erg fi%ﬁtﬁ%‘ ShGniTRL B fof the!c al%gt'g}sr?lvliiﬁgn By tﬁe@%m‘f—gBﬁcﬁE{orf&a?W g thr Q_qgh
the nmotor thro grﬁoutv this second stage. e sem -conductor wafer  3s Ayl
orientation nechani smconsists of a rotary drive nmechani sm 12 foffie g hird
stop roller 8 consisting of a second notor 26 driving the stop &7n %
rotation by neans of a transm ssion system 27 with two gears 28.

notor 26 10 is rigidly attached to the arm5 opposite the notor 2610 e
second short side of the rigid structure 17 formng the arm5. ™ > TO% e
is alsorigidly attached to the arm5 as shown in Figures 1 to 3."‘7,%;;_5'997@?1“‘

in Figure 5, the transm ssion system 27 consists of two gears 28 and™29™i n

o, "~ o e e o - o I Y e



35 structure 17 such that when the sl ot passes over one of the sensors as

t he waf rofate the ' aIICHJ the—s ' tHropgh t he
Slot ald TSRS TRg e l‘r’l AT BBy GRed il e L BORRO T, GRed: ed
li ght neceiver théﬁvom)trr errortl 159 auser(ppurt ¢ peﬂbgFMHQEsends a slot
position signal to the device's centraé control unit (not shown) that marks
t hi s posisinganleastbnddightlesanon t he action to 40 Transl ation from French
into EnglA sdadimg@midchaisntlbusr the chitgctersi2owiién etetd serbi-cdRROF wathi#l3y sworn
transl at iy {dendifit@tidR Heehafsny®tthe HarARRE 2 writkRANCRe s@ni-condh@bewhRxs. In

this case, the central sensor 42 is used to stop the wafer rotating by

Stopging the e{gd@tm éa@[not Gcottsftétocrpanyt %%arst cphbiirebe! DA o

J)

Sensors
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may be used to replace the central sensor 42, with the canera 38 bei ng used
to détect thélhslngidstrpesiet 1 bapproximatessiandapato adotlbwed-entt realangleddrxedt hus
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out si de wedfmtixarigid sennveeton betwehe thegfigk-upwen Stané the rgechastsmussed temoss its hown
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of the wahdction té Bendving &in suppbt capabi efiravellhgSinakesfadialdiFtiohs Ke¥sand

aI ongsi @aﬁfgﬁtﬁ@yﬁom@ag&h@maracters to be identified, as shown in Figure
e driven stop roller 8 and the mrror 13 both nove forwards fromthe

r ear of the i I i to
the secon 8 7 alF a?tddfae[re tfr%e 8@%% lllﬁgrg motunﬁd o'ﬁ t}eh (ﬁ%'ltlérg TR&% {o??'a Vié
shal | sea thie %us P be SR ¥R et ﬂ %3 L itst

sem - cor? %’t‘ldP \Mé‘ffsr ; é% IREOVEi § rara §y apd, 1y t“t?et ne yyalers

rol | er, Eachipfijthe roeér er poer theincompanenbwheels 22; has trbarlﬁeo sr@tﬁtwaomj tor
waf f. |example pex eslrvertiqeb and @Haipllecrgulpprolling strip suelethaewher ther

mechani svafe33 r¢tet|ee{‘ca etS|rm seatedson He dnethe roldingnszpsamdhe kops 61 Ar i daed vet not or
25 for tdeeidemuldy slay off2Be rdlhieg erget Ipthss casonwefcall ke ninr oHthel@miwwondwtarni ti al
posi t i onwafesthatedebibon dfihe avafier] eithep ¢ircular driveardy 36 wehétlser icontbmud@s ot negplyaoe a
waf er 3 (bgteueemof find Bri@RatiinORarky)| the ek clided it DPped or d6Wlert fagesM A¢ sHowh3innust
not 3k0r rpj@ite Obgt aednﬁ)rsl Bf & Q@edlM2Sn Wﬁh} crbés sréblts(tn theha RlRrd 4 shdophei de a
peri met Qfes@géﬂ % %rlatndt e, Wdf a YbrtichEro Bl ¥ ero Csttr119@§ it i‘v&ftlcalhe
mrror é}%ﬁl@ th{esroﬁ% BOSRbD k&M gw ? ig& 11;955 S%Edg% d)? Phe

e uctor l's

char act Sem -con ow t he
illum naVYe} O B¢ Rese characters as expl ai ned bel ow and | ater on. At 35
this time, the characters are generally witten al ong one chord of the
wafer's 3 circular rimin the area next to the edge. In this case, the
mrror 13 nmust, in its second position, be situated with its |long side
parallel with this chord and nore or | ess above the characters, the rim of
the wafer being defined for the device 1 by the circle touching the three

stops 6, 7 and 8, where the 40 Transl ation from French into English
certified true to the original deed. C. PERROT, duly sworn translator to
t he Toul ouse Court of Appeal -FRANCE- 10 ... stop 8 is considered as being

inits second position touching the rimof the wafer. In this.segond
position, the long side of the mrror 13 is nore or |ess pa@%lte with the
short side of the rectangle formng the rigid structure 17m f'n AT tth,
the orientation mark 4 is located, as in this exanple next Rﬂm kb and
central with the witten characters as shown in 5 Figure 2\rst

the orientation mark is placed in the position needed for g
characters, the said characters are parallel wth the short™: -
rectangl e fornlng the rigid structure 1. The angle of the flat’rﬁ fFOr 13
wWith respect to the plane 11 will be explained later, together with the
Irghtrng angles mnth the ard of Frgure 8 As shomn |n Frgures 1 and 2 t he
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Tr-ansl ati on from French |nto Englrsh certified true to the origi nal deed.
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means of "AATErBET P ép%r? |t 40 including a neural processor

Transl ation fromFrench into English certified true to the original deed.
C. PERROT, duly sworn translator to the Toul ouse Court of Appeal -FRANCE-
12 ... of the Zero Instruction Set Conputer (ZI SC) type. As a further
advant age, the device shown in Figures 1 to 5 includes sonme positioning
mechani sm 45 used to position the arm5 in the imediate vicinity of a sem
s conductor wafer located in the sem -conductor wafer housing. The

posi tioning mechani sm 45 consists of two sensors 46 and 47 using the
principle of reflected light and each consisting of an emtter 52 and a
receiver 53 for the light rays in a simlar fashion to thapgudedsby t he
sensors 40, 41 and 42 described earlier. The arrangenent 1.t enﬁtter 52
and receiver 53, however, and the light rays falling on enRay
may differ fromthat 10 used with the detectors 40, 41 anfhad _Q@xplarned
bel ow. As an advantage, the two detectors 46 and 47 areﬂt ert- O HBpe- or

|l ess at the two ends of the first short side 50 of the r#g #“-/7'¥re 17
in the area next to the stop rollers 22, as shown in Frgﬁh_ T g 2 '@31 The
purpose of the two sensors 46 and 47 is to detect the 15 posittof of the
waf er whose characters are to be identified and whose di nensions are known,
especrally its draneter |n order to control the anenent of the arntrnto
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Tr-ansl ati on from French |nto English cert|f|ed true to the origi nal deed.

C. PERRGE | ttanst ) t——FRANCE-
T3 ol ety B gesgne ]’?'}@J‘é‘% S5 e ogeinat aied. & CEBRAIr S¥e 1 m
of thelsen - conduWaEn Gskaoryg the *ﬁérctouétfo fiARPeRiRANSEnp roller 8las
expl ai ned above. As a further advantade, the invention's devi ce i ncl udes
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by the X and a% éi‘?‘é?l%anﬁ e Ilﬁ@éhahﬂﬁl ﬁ‘ﬁ‘%ﬁémﬁ the QBmi- B@ndu@‘ﬁﬁ? RNak‘érgsco%lsttshe
st 095r0|olf?l[ir§e ?)oﬁﬂ n el?s'aijs Q(Qatilnéﬁdh %o findi&He SToPRSin § a{éﬁtn %ﬁre@%@cﬁ

1t

tplhgkwﬁ) os@}og sensto(ils 6 'Zﬁl' r%%& i %igal sIe ?{é% ﬁ r?xpte %d

b 4G5 Ve&r?l’ﬂﬁ & 81 i fe eée‘i‘sr?rst

pgr QF ?ngad StRIGiyYE 1 neeplc 1@?%‘ éham ﬂ?en‘?"tt? E%H?t f the
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but on tsbendtsbesors; edsetigfat tHeepaititeaharb eeesléthiesiEthe Banacdminstonmialer 3ppesilieand on
the far foi e cMardched ko BOSHdnt®R ONMTHNSendBs €40, 31 £l 42 bRCatichel tdehd Higilt
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pl ace V\/rPQF‘@O’E‘ﬂ’édQ?Pé SONdPLaBIoRP| appear after the wafer's orientation. 5 -
Ori éfti ng the sem -conductor wafer 3, once gripped, by nmeans of rotating
the stop roller 8 around its spindle so as to place the orientation mark 4
in a predeterm ned position in which the lighting nmechanismcan illum nate
the characters to be identified. - Illumnating the characters 2 to be
identified by neans of a dedicated |ight beamreflected 10 by the refl ector
mechani sm 13 onto the characters to be identified. IS - Reading the
characters to be identified by means of the light rays reflected fromthe
characters and using a canera sensitised to the wavel ength of, the dedi cat ed
light beamis rays. - ldentifying the characters fromthe |rga 7y
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retiec ?rgh{mh nr'ngcrﬂamsm Qt 2 same e, IIn practice, one difficulty with identifying the

characters written on wafers is that of overcoming interference from the ambient light in the

area of the device 1, especially where the characters are illuminated from the same side as

30  the dedicated lighting. As an advantage, the mirror 13 carries a shield 35 to counter light

interference on its face opposite the face used to reflect the dedicated lighting such that this

shield blocks, to a large extent, any ambient light interference illuminating the characters to

be identified and thus forms an area of shadow over the characters. To this end, the shield

35 consists of the opaque face of the mirror 13 on the other side of the reflecting surface.

35 The coupling of the shield mechanism with the reflector mechanism means that the
movement of one mechanism moves them both at the same time.

Note that, as an advantage, the rigid arm 5 bears two additional supports in the form
of two fixed stops 36 located more or less at the ends of the second short side of the rigid
40  structure 17 as shown in Figures 1 and 2. The stops 36 are used to support the lower edge
of the wafer's rim before pressure is applied on it between the three stops 6, 7 and 8. To
this end, the
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rigid Structure 17 behindkthe short side of the rectangle forming this structure as shown in
Figure 2. As shown in Figure 8, the light rays 57, emitted by the diodes 37, are reflected
from the reflecting surface of the mirror 13 whilst this latter is in its second position as
described above, this second position being defined such that the light rays 57, emitted by
the diodes 37, are reflected off the characters 2 on the wafer 3. The rays 58 reflected from
the mirror and striking the characters 2 are again reflected from these latter to enter the
reading mechanism 16 consisting of a camera 38 sensitised to the wavelength of the light
rays used by the diodes 37 and attached, as with the lighting mechanism 15, rigidly to the
rigid structure 17 behind the short side of the rectangle forming this structure, as shown in
Figure 2. As a result, as shown in Figure 8, the mirror 13 in its second position has to be
located on the other side of the characters 2, towards the front of the arm 5, such that the
reflected rays 58 fall back onto the characters 2 situated behind it and then reflect off these
latter in the rearwards direction 60 to strike the reading mechanism located in the area from
which the light rays were originally emitted. To this end, the reflecting surface 61 of the
mirror 13 needs to lie at an angle a with respect to the plane 11, inclined at greater than 45°.
Such a lighting and reading layout allows the lighting and reading mechanisms to be
attached to the same short side of the rectangle formed by the rigid structure 17, whilst
leaving the rigid structure free to slide between two semi-conductor wafers 3 and 3A
located one next to the other in their housing, as shown in Figure 4.

The device includes some system (not shown) of identifying the characters based on
the image as read and transmitted to this system by the reading camera 38, using some
known method, especially an identification system using image processing software and a
neural networking character recognition software. As an advantage, image processing
software would allow the transmitted image to be pre-processed whilst, as another
advantage, neural networking character recognition software would allow an operator to
visualise and identify the characters, eg, by means of monitor (not shown). Alternatively,
the character identification function might be realised by means of an electronic circuit
including a neural processor
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pos1t10n1ng pomt When the recelver 53 of the second receiver, whether 46 or 47, also sees
the beam reflected by the wafer, the control unit (not shown) then registers this too and thus
30 identifies the wafer's second positioning point. Using these two positioning points and
knowing the wafer's diameter, the control unit can command the movement of the pick-up
arm in at least the initial Y-axis direction so as the locate the arm immediately next to the
semi-conductor wafer that the control unit has just located within the semi-conductor
wafers' housing. Based on a knowledge of the wafer's position and the relative position of
35  the arm, the initial movement of the arm into the neighbourhood of the wafer may be
carried out by a combination of motions in the X and Y-axes. Subsequently, the control
unit commands the pick-up arm's motion mechanism in a second, Z-axis, direction in order
to place the semi-conductor wafer between the three stop rollers 6, 7 and 8, and in contact
with the fixed stops 36 and the lower lips of the stop rollers 6 and 7 in such a way as to
40  allow the subsequent seating
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qR3! ! 10%A%rfing thbPYek&up hrmd SRVhLAY8hree sog Yolkrs 6, 7 and 8 in the immediate vicinity
of a semi-conductor wafer 3, stored horizontally in a semi-conductor wafer housing (not
25  shown), by means of an initial combined arm movement in the first (Y-axis) and third (X-
axis) directions at right angles to one another, the said first Y-axis and third X-axis defining
the plane of motion between two successive horizontal wafers in the wafer housing.

- Locating the semi-conductor wafer 3 between the three stop rollers 6, 7 and 8 by means of

30  a second movement of the arm in the second (Z-axis) direction, at right angles to the plane
defined by the X and Y axes, such that the wafer seats on the lower lips of the stop rollers 6
and 7 and against the fixed stops 36 by the lower edge of the wafer's rim.

- Bringing the three stop rollers 6, 7 and 8 on the pick-up arm 5 into contact with the rim 9
35  of the semi-conductor wafer 3 by means of an initial movement of the moving stop 8 in the
plane 11, parallel with the wafer.

- At the same time as the initial movement of the moving stop 8, the reflector mechanism
13 for the dedicated light beam is moved to the area 62 more or less alongside and above

40 the place where the characters 2 will be after the wafer's orientation, ie, in the area 62 used
for the transmission of the dedicated light rays onto the characters but on the other side of
the area where these characters will appear and on the far side of their position on the wafer
3.

45 - Locating the light shield mechanism 335 to protect the characters to be identified from
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- " =109 -dllpminatipg deghpragters) 2 joybe identified by means of a dedicated light beam reflected
10 by the reflector mechamsm 13 onto the characters to be identified.

- Reading the characters to be identified by means of the light rays reflected from the
characters and using a camera sensitised to the wavelength of the dedicated light beam's
rays.

15
- Identifying the characters from the image supplied by the camera.

- Releasing the semi-conductor wafer 3 from the grip of the three stop rollers 6, 7 and 8 by
moving the mobile stop 8 in the opposite direction (o its initial movement, the one that

20  brought it into contact with the rim of the wafer 3, whilst, at the same time, withdrawing the
reflector mechanism 13 from the space 62 more or less alongside and above the characters.
The arm 5 is then free to move in the opposite direction to its second movement in the Z-
axis.

25 - Removing the semi-conductor wafer 3 from the pick-up arm 5 by means of a third
movement of the arm in a third direction opposite to the second (Z-axis) direction such that
the wafer again rests in its housing.

- Withdrawing the pick-up arm from the immediate vicinity of the wafer 3 by means of a
30 fourth movement of the arm in a fourth direction opposite to the first (Y-axis) direction.

The procedure may also make use of the pick-up arm 5 to include a movement
through space of the semi-conductor wafer, eg, to a second housing other than that from
which the wafer was originally selected, either after identification of the wafer's 3

35  characters but before releasing it, or whilst carrying out one of the steps consisting of
orienting, illuminating or reading the wafer and identifying the characters.
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- Orienting the semi-conductor wafer, once gripped, by rotating at least one 8 of the at least
10  three stop rollers in such a way as to place the orientation mark in a pre-determined
position,

- Positioning the dedicated light ray reflector mechanism 13 within a space 62
approximately alongside and above the characters 2 to be identified,

15
- Illuminating the characters to be identified by means of a dedicated light beam 57,
reflected by the said reflector mechanism 13, onto the characters to be identified,

- Reading the characters to be identified by means of the light rays reflected by the
20  characters,

- Identifying the characters 2.

2. A procedure as claimed in Claim 1, identifiable in that it consists of gripping the semi-

25  conductor wafer 3 by seating its rim 9 between at least three stop rollers 6, 7 and 8 and, at
the same time, positioning the light ray reflector mechanism 13 in the space 62 more or
less alongside and above the place where the characters 2 will appear after orientation of
the wafer.

30 3. A procedure as claimed in Claims 1 or 2, identifiable in that it also includes a light shield
mechanism 35 to protect against ambient light interfering with the characters to be
identified and that is located at the same time as the reflector mechanism 13 in the space 62.

4. A procedure as claimed in any of the Claims 1 to 3, identifiable in that it also allows for

35 the movement of the semi-conductor wafer 3 through space, either after identifying the
characters 2 or whilst carrying out one of the stages in which the semi-conductor wafer is
oriented or in which the characters are illuminated, read or identified.

5. A procedure as claimed in any of the Claims 1 to 4, identifiable in that the said stage
40  grips the semi-conductor wafer 3 by gripping its rim 9 between at least three stop rollers 6,
7, 8 connected to a pick-up arm 5, the stage consisting of the following steps:

- Inserting the pick-up arm with its at least three stop rollers into the immediate vicinity of a
semi-conductor wafer 3 positioned in a semi-conductor wafer housing by means of an
45  initial movement of the pick-up arm in at least one initial Y-axis direction,.

- Locating the semi-conductor wafer 3 between the at least three stop rollers 6, 7, 8 by
means of a second arm motion in a second (Z-axis) direction
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- Releasing the semi-conductor wafer 3 from the grip of the at least three stop rollers 6, 7, 8.

- Removing the semi-conductor wafer 3 from the pick-up arm 5 by means of a third arm
motion in a third direction, opposite to the second direction, in the Z-axis.

15
- Withdrawing the pick-up arm 5 from the immediate vicinity of the wafer by means of a
fourth arm motion in a fourth direction opposite to that of the initial direction, in the Y-
axis.

20 6. A device for the identification of the characters 2 written on a semi-conductor wafer 3
with at least one orientation mark 4 allowmg the use of the procedure in Claim 1,
identifiable in that it includes:

- A rigid pick-up arm 5 with, in a fixed plane 11, at least one first 6 and one second 7 stop
roller, each free to rotate at least about their centre lines, and one third stop roller free to

25  rotate at least around its own centre line and also free to move within the fixed plane 11, the
said first, second and third stop rollers being used to grip one semi-conductor wafer by its
rim 9.

- A motion mechanism 10 for the third stop roller 8 within the fixed plane 11.

¥ - An orientation mechanism for the semi-conductor wafer, consisting of a rotary drive
mechanism 12 using at least one of the first 6, second 7 or third 8 stop rollers.
- A reflector mechanism 13 for the light rays.
» - A motion mechanism 14 for the reflector mechanism 13.
- An illumination mechanism 15 for the characters, consisting of at least one light beam.
- 40 - A mechanism for reading 16 the characters.

- An mechanism for identifying the characters.

7. A device as claimed in Claim 6 allowing the use of the procedure in Claim 2,

45  identifiable in that the third stop roller 8, free to move within the fixed plane 11, is coupled
to the light ray reflector mechanism 13 such that the motion mechanism 10 for the third
stop roller 8 moves the light ray reflector mechanism 13 in both directions.
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