1 METHOD AND APPARATUS FOR PRECI SE MARKI NG AND
PLACEMENT OF AN OBJECT [0001] This application is a
continuation-in-part application of U S. Patent
Application Serial Nunber 10/856, 765 filed June 1,
2004, which is hereby incorporated by reference. Field
of the Invention [0002] The present invention relates
to met hods and appar at uses fpr preci se marki ng and

pl acenent of an object including an integrated circuit
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[ooo@nd m ngaLy ro'bfc%w QRN gt iﬁtgngégg%iirrcgl‘? (1%3) and IC package are marked in
different ways for inspection and identification. One of the popular ways for marking 1Cs
is laser marking. During marking, the accuracy of the mark becomes critical due to
constraint of the available area and increasing demand for characters to be marked. In
many occasions where ICs require second marking, the area and location for second
marking is even more constrained because of the presence of the first mark. Thus, precise
and accurate marking positioning is very imbortani‘ in order to maintain the integrity of the
mark with respect to the first mark.

{0004] An object may fail marking inspection in at least three ways. First is wrong
marking. Second are cosmetic defects in the markings. And third is that the marked
characters are offset or out-of-position from the desired location. This happens when the
object is not properly positioned and at the same {ime the marking apparatus fails (0 correct
the marking position.

[0005] The increasing demand for throughput and miniaturization of IC requires a
new generation of handlers or handling systems being able to deliver high outputs at barely
zero equipment assist, Therefore, there is an imperative need o have an apparatus that
enables precise marking and placement. This invention satisfies this need by disclosing a
precise marking and placement apparatus and method of using the same. Other advantages

of this invention will be apparent with reference to the detailed description.



new generation of handlers or handling systens being
able to deliver high outputs at barely zero equi pnent
assist. Therefore, there is an inperative need to have
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Brief Description of the Draw ngs [0009] Preferred
enbodi nents according to the present invention wll
now be described with reference to the Figures
acconpani ed herein, in which |ike reference nunerals
denote like elenments. [0010]FIG 1 is a flowhart of
preci se marking and placement of one preferred
enbodi ment in accordance with, the present invention,
[0011]FIG 2 is a diagrammati ¢ view of the |ay-out of
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[0009] Preferred embodiments according to the prosent invention will now be
described with reference to the Figures accompanied herein, in which like reference
numerals denote like elements.

[0010] FIG 1 is a flowchart of precise marking and placement of one preferred
embodiment in accordance with the present invention,

[oo11} FIG 2 is a diagrammatic view of the lay-out of the precise marking
apparatus of one preferred embodiment in accordance with the present invention.

[0012] FIG 3 15 a circuitry block diagram of a precise laser marking apparatus of
one preferred embodiment in accordance with the present invention.

[0013} FIG 4 is a precise laser marking process as one preferred embodiment in
accordance with the present invention.

10014] FIG 5 shows a detailed explanation of one preferred embodiment for vision
capturing of IC position.

[0015) FIG 6 is a diagrammatic view of the lay-out of the precise placement
apparatus for placing IC units on shipping trays as one preferred embodiment in
accordance with the present invention. ' '

[0016] FIG 7 is a diagrammatic view of the lay-out of the precise placement
apparatus for placing IC units in strip form as one preferred embodiment in accordance
with the present invention.

[0017] FIG 8 is a circuitry block diagram of a precise placement and packaging
apparatus of one preferred embodiment in accordance with the present invention.

[0018) 'FIG 9 is a precise placement and packaging process as one preferred

embodiment in accordance with the present invention.



apparatus for placing I1C units on shipping trays as
one preferred enbodi nent in accordance with the
present invention. [0016]FIG 7 is a diagranmatic view
of the lay-out of the precise placenent apparatus for
placing ICunits in strip formas one preferred

enbodi nent in accordance with the present invention.
[0017]FIG 8 is a circuitry bl ock diagramof a precise
pl acement and packagi ng apparatus of one preferred
enbodi nent in accordance with the present invention.
[O018]FIG 9 is a precise placenent and packagi ng

process as one ry£d enbodi nent _in accordance with
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I nvention [0019] The present invention may be
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into this application in order to more fully describe the state of art to which this invention
pertains.

[0021) Current marking apparatus and process are confronted with two challenges.
One is precision. Increasing information is marked onto an object. Another is marking
dimension of an object. The object is becoming smaller and smaller. Thus the available
space for marking is becoming smaller. This also demands higher precision. In addition,
the automated inspection system demands precise packaging. With increased machine
throughput and IC miniaturization, high-speed handlers will be more prone to pick & place
errors resulting from equipment assist. The present invention provides solutions for the
challenges.

[0622] Now referring to FIG 1, there is provided a flowchart of precise marking
and precise packaging resultant of precise placement in accordance with the present
invention. The flowchart will be described briefly herein while each step will be discussed
in detail later. In step 10, objects to be marked are transferred to a marking apparatus by
the Input Module. Then the objects will be inspected by the Vision in step 20. The vision
inspection will instmctl the marking apparatus to mark the objects in precision in step 30.
The marked objects will then be picked up for vfsion inspection before piacément for
packaging in step 40. The picked objects will be inspected in step 50. The vision
inspection in step 50 will enable the objects to be placed precisely and packaged in step 60,
Then the precisely packaged objects are stacked by the Output Module for further disposal
in step 70.

[0023] Prior to detailed description of each step, It is to be appreciated that the
present invention needs not to be practiced following the exact sequences as shown in the
flowchart of FIG 1. 1t will be evident from the discussion hereinafter that the flowchart of

FIG 1 may be divided into two separable events: one s the precise marking; and another



into this application in order to nore fully describe
the state of art to which this invention pertains.
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confronted with two challenges. One is precision.
Increasing information is marked onto an object.
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[0027] The IC units handlers 102 and 108 may be any available devices that are
suitable for handling any IC units as required by cach specific applications. In certain
embodiments, the IC units input handler 102 comprises a stacking means for storing IC
units and an input means for unloading IC units in a position so as to be carried to a
predetermined location for marking. The stacking means may be a slot magazine for IC
units in strip form or a stacked shipping tray for singulated 1C units. For a stacked

shipping tray, the input means may be stepper motor driven elevating type so that the

stacked trays will be dropped from top to a working position. Thus, each tray will be



and packaging will be discussed. [0025] Now referring
to FIG 2, there is provided an apparatus for
perform ng precise |laser marking as one preferred
enmbodi nent in accordance with the principles of the
present invention. The |aser marking apparatus 100
conprises an I C units input handl er 102 and an IC
units output handler 108 that hold I C units singul ated
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g any other means may be employed in this
Invention for storing the IC units and stacking/unstacking 1C units so long as the means
employed may function properly.
{00303 The transport system supports the transport of IC units from the input
station parked by the IC units input handler 102 10 the output station parked by the IC units
output handler 108. In certain embodiments, the transport system comprises an input track
103 and an output track 107 along which the IC units can be transported from the input
station to the processing positions to the output station. The transport system further
comprises & transporting means not shown in FIG 2. The transporling means moves the IC
units in the IC units handlers from one position to another position along the transport
supporting means. In certain embodiments, the transporting means may be a linear motion
transporter, preferably a motor driven linear motion transporter and more preferably a
Servomotor driven linear motion transporter. In addition, the transporting means may be
configured in various ways. For example, the transporting means may employ three linear
motion transporter: a first transporter receiving IC units in either a strip form or a shipping
tray and transporting the received IC units to a position ready for processing; a second
transporter receiving IC units from the ready position and transporting the IC units to a

predetermme.d marking position; and a third transporter receiving IC units from the



units and an input nmeans for unloading IC units in a
position so as to be carried to a predeterm ned

| ocation for marking. The stacking nmeans may be a sl ot
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[0032] The image capture unit 104a includes a detection means and a light source.
The image of IC unit which is an object of marking can be obtained by optically capturing
the object with a camera or the like. The detection means to be vsed is not specifically
limited as long as it is capable of converting the captured image of the object into an
clectric signal for output, so that it can be a charge-coupled device (CCD), a charge
injection device,'a'photodiodc array or a scanner. In one preferred embbdiment, the
detection means is a CCD camera. For example, the CCD camera is a progressive scan
camera with a model number CV- M10BX from manufacturer JAI Coorporation. It will be
apparent to those skilled in the art to utilize a different CCD camera,

[0033] In certain embodiments, an ordinary video camera is used as the camera, so
that the captured image is outputted as an analogue video signal obtained by scanning a
plurality of pixels. Accordingly, conversion of the analogue video signal into a digital

signal represented in gray-scale (multi-valued image), conversion of the digital signal into



[ 0030] The transport system supports the transport of
ICunits fromthe input station parked by the IC
units input handler 102 to the output station parked
by the IC units output handler 108. In certain
enbodi nents, the transport system conprises an input

track 103 and an output track 107 al ong which the IC

units can be transported fromgthe i nput station to the

processing positions to the output station. The
atiang pefal SoHLE r.conpr.i ses. a transporting
ngansmrﬁ%t shovwllglxé]djéf @%21?1%%‘3(65’%? 8ot PP’(&@EWEI?!HSI sitvemlue, and

wati@ phihesspnclidiactt3iienichs bbang]8 e fh{ ﬁlg‘n@%g? FC 104b having a

It t ot her position along the
O?S%Btgr%qn@%@d and/@peai n enbodi nents, the
ar notion transporter,

[obgANnspor t rRg;; be.a,lin
o qn{ghg@%%mgﬁ%\%ﬁcﬁaibhe%\gr WP hnbpbeat ie ronfigured to

Olgrgtf%abl y a 1notor
A Htewpreefaeall wid 28y FREQ hyen, | L near tion )
Orglré@ggor er. I'n additi on’,’fl> ‘the t?gﬂé%l\é'r ﬁrﬁ%‘ﬁ&n‘g}?r’r‘@ t source is
e COo ?L]p t@&ni lHSWﬁWﬁ éggﬂl\nﬁ}lﬂ a [Faferrex aﬂibb«ﬁmehﬂ €he hght source is a
LEDangpd ishg . enpl oy three |linear notion
iu@;ﬂ an%porgtt éﬁ ;d e’é‘eﬁ*ﬁ?%??f%@ a%s"ﬁ’&l\‘lpc"é?“%eécéﬁm Aightiag wystesa. | Various
thaden methods pref smitable fogths bidapi i
cox?éi@é}é@?n” ion?. t he i ecei ved PC unpg‘é&glgxaﬁggg??f’lgwr&i@%ﬁfyo“ld be
. g_r . gr ;c %ng h‘gg;anal l;{’?mﬁ@{l:n?ﬁh@bmghfe pba'dehs;/d}mc{}i { sowrce (e.g.,
Tomniot $adk)o gatf 0 0 transporting the IC
i Lini tsl_ tug. aupr eége(?gr rﬁl'ﬁ’e Cr?%s_r‘% ﬁguﬁl&?‘f" i ELta of Rilundination,
?F%\?fs gﬁiﬁiﬂéﬂymmlomemg? dHBiseniahé opi QM NEnen! fi[:?cir%:lﬁ'? E‘%ﬁ‘é’o diments
thepﬂﬁx'n{i#é:lfbnaﬁd t%ans ogl ng the | C units to erthe _ ,
out put sPaEREPISS HEBFARY tp det disedtionaisent Jigirs] #HiTOR suitable
Intfsitg deved dor bigetihANEP Yol ns. nay enpl oys one
liofhdnear mption { rlags po?’tregetr é Wata%gflgg?"p?eg@it%e@e shireghiral front
1R g Sefupntactligaies Jirhdssignso folC LASPREIHEORh MM I ¥ing of COD vis;
canfe AT E5sA;i, g€ capture unit 104a and a Visi BOLSCD vision
[00%504b for djr%oces;si ng any i mage captured by the image
Apt ur e Thei hark@g; SR 10 j scussed hereinafter.
marghenvi i on PC ?%4%% ncl ugé@y %CS?‘SJC%F‘?&%%BF 64t B3EM41A Rermanent
Fg ljig Pyt 6% é@jtf’@Ytlﬁ@ltlﬁ(&tlﬁm infosRadd &R ]%’]ﬁ)lj;gxgsomted into the

e hidss hieat i a_syst menory that inc
g ,rrerr?r yfaégpﬂcgﬁgg?ﬁgﬁlgﬁyﬁé“} ﬁ@% & be aniivh ppntgranslasantarking
evicny {4 erle, prefetred Iﬁﬁﬂiodinﬁhr@,ﬁﬁe ful bl ta.fromexecution,
that Q{Tw%pe inH qgti on prograns o lﬁ{g‘ﬁ}gtgﬁ%lﬁghs {1 derpagking device
i Cellaiﬁ 51 d‘kcn f*icbi@,scfvm&kmftm, detEpicAThLILE ML B L8 Snarking

eviceTaiR adHbads pit lRge data, an ata of 1Cunits

N d-%tl i nes. V{V)ﬂ Ilgt?i Mtsgpem f 8 08?(5‘?&??% Frbediaente hemerametan of the

o Ot later imprlsing] davixs: drs apoanviaiagch esaidaahl fo: 20
ocal | r At | f the present invention hapout 133mm for
focal dgsit. Adon & the prese t enti on, aﬁy ot he
: sui tabl € appl i cat PHRGIFdgtoanyaesfenzhe apd apedt §6 LNgor pulse
frequgscyi.t can generate the 1C outlines that may be '
onpatible with the present invention. Preferably, the

[Dois\?/i si on 1P Telatingstoa 163 3ribeorpyt@fded8irkfify SR SMeram of one
refeffede : acces pe of menory. Suita
P N cr%gﬁg@é{@%ﬁ@aﬁ%‘iﬂfﬁ g geeny EWENign. alle hatdisg sydtem 105
15 a lasgemasie sy spdra cempibig: fa 154 tion are .
recch}’@' flo K@%V\fn Peg’ t |11)er e%’ ore, rvw/#ﬁﬁ%x?@grgﬁﬁgé FEBaLes pgtructions
i's 18 éﬁS‘a éiCdrentrallrat 10hFhv hsidier FOCHRABNEEN (Yfay be any
suttalilO QdERPFRE ' ndler PG/ Controller 110 as
oi Scseod %g?go\rﬁf ﬁe‘f‘ggﬁg']%ﬁ%ea ipﬁﬁaafﬁg%ﬁﬂmt@r aid 8 1k0dmwok. The
handlgr ¢ gatso berdst e oo mednSuRfidng bhght (R 68 mﬂ%ﬁ Jocati
and 1 R&E100] i(tlg()%%t which is an object of ‘marking EaN Gygcation
obt ai ned y “opt'T THPPYE Lt Wkiaterrtihe objted thewhblios of the laser
canera or the like. The detection neans to be used is
not specifically limted as long as it is capable of
converting the captured i nage of the object into an
el ectric signal for output, so that it can be a
char ge- coupl ed device (CCD), a charge injection
device, a photodiode array or a scanner. In one



plurality of pixels. Accordingly, conversion of the
anal ogue video signal into a digital signa
represented in gray-scale (nulti-val ued inmage),
conversion of the digital signal into 8 a binary
signal, conversion of the binary signal into a

nei ghbor pixel state value, and cal cul ation of the
spot characteristics can be carrled out in the vision
PC 104b having a CPU, a RoM¥Ya RAM and an 1/0 port.

%00341The ui%ht source is preferably a broad spectrum
matgesysitat 2nd heompang srpyradomnibtirgaph thiignespeetives’ v ks discussed

Pr.ef b
wholt R OATCoIdRY ELENE By Pe Bl ShARI e dpar it ppiContotier

[003|7h a pr éf@nr écsoeitbo dis e preci i @adet GhArkHRU F&e%ss a8 nEDreferred

htln tem preferably a conputerized
em‘%"d g1t %%ftdéme Vithi thoi §raseRtuinverttonon referdroedo 416 4. After the

h nvent The araneters
el PR GF gl Wi P BB e BT h Bt SaBoR Safmtmanig shipping
trayrmtlh@dstnpcﬂomhemmm 10 0Mheqfthé BE Unit® %u%%&% §z? a%mo pre-mark

ont or,back), illum pation angle, effects 8 fi

mspﬁﬂiqﬂsp%m%@esteﬁ hi dydising the U'amin@mmgmystrm aclivbwssedofarlier. The
pre- h‘aﬂ\hﬁmbﬁ&txbﬂ Qﬁ S1ep@HAk g)grf&fmeg g thcr: ‘\/{sﬁgld?a‘%?eﬁwé{gq along the row

alignnment. In certarn enbo
and pastirosisiaps plmei’lmgahblf}zadhmfblee I ngied mARRICHEQRL pdsiight } mgd Y are

W .th .a suit ity level for achieving the best
capturﬁg GEng & netp g 11(385{? &)g&ﬁqrﬁéaﬁ%g G be e%}ftq;maptuf:gg)me position of the
first hh @ {HRGoRehHhd @eidrh hﬁ%)@ecs &EJ@ gL AR ?E-Ef? g)ugalgiur? the next IC.

hol der and t he nounti ng of vI'sion ca
After fpedulorolynn3g]Ithe eatidedghs ity ¢0EnRICRY @Nhe handler

e SR T N T NN A

so that 'an

respeatdar Wrﬂhﬁde& Nt ohd henRE NBORAS ¢ SyynT
stem_105 may be an |nkrprlnté}Hg%%aIV%gg?nﬁherg pdditional

conqgégmsc@ X ppd %é” the ¥isdom and tberbestir Fe&t Y atdgotithe King After the data

are by A A PEL PP AP ERES Trbnesephemdasaiym of

IC aanthe]M{I) | dneexcrar Kiongs GeMiALahE *ﬁl@rcﬁ&/ %Qar BYI Arb I second

i grhg In one specific enbodi nent
€0 u‘f”ﬁ ORB\SERq BEBESSHaM Reingpratedviins Harlengtioﬂnay,ﬁﬂdmt BS‘ecfe(Wcs the

com;ﬂ&@c‘i B3l aROWRh 2R (hel (;‘Jf% %118‘1[‘]1’?& ?t%ﬁan Iggn ps %lsalp(q_[zﬁ £} ds noted

64 nanorneters for wave
that tpg Ipset tharkiuepezyion f [109(3}6BBDWO}5@$I§1‘I r iiNfay 9(: Eb& @y ahPE:frentional
means?la? oVvi dafdd.g (o] rcw} bl ock di agram of
F 71 BT DS Qratine! R laseiowpdidnice wit h the pr esent
[0038] nvent i RRw EEIEE@HHEH(TI@S S¥&k g%o]&»? ? o'v%‘dc% r?ta%gqelfe{:! ﬁg}l)lanargi%n of one

system conpri si ng a | 'aser on co

Pref@@i‘é%‘@b@é}m@ﬁéf(rru!@mromturmgmf\l@daoﬁmom t he handl er
The handler PC/ Controller 110 may

¢/ Cont 110,.
toosaf ! ey ‘RS, 1 ey BRrUE e chg ey dbeimadscrfarhdC #ni through
its Fipldraforiahy aanwtaeﬁn@ndtea iRy ebnok rp iy Pand) i default qogrdinates

‘(L PC/ Control ler perfornms two nmain functions.
W HA PR Ut IGeRi! | 36 ctie iosiimi@0). C Tioh tthe \osiat i b sis@nthichizfault

coord%ﬂté%pdmﬁc FARY 10 CORMIEL: 12 precsPl 5 int ?eegcggrtalngxl?%f %e captured
IC umt

[0040] One IC unit has four sides designated as L1 , L2, L3, and L4. The vision PC
starts the outline regeneration process by identifying at least two points from each side as
shown in FIG 5B. One pair of coordinates are assigned to each point. For example, the

two points on L1 are assigned as (X1, Y1) and (X2, Y2); the two points on L2 as (X3, Y3)



9 marking system and the i mage captured unit through
their respective PCs. As discussed above, the vision
PC and the | aser PC may be incorporated into the
handl er PC/ Controller. [0037] Now described is a
preci se | aser marking process as one preferred

enbodi ment in accordance wthpthe present invention in
reference to FIG 4. After the marking apparatus is on,
the 1C units are |oaded at the input station onto t he

and (XK, ) PRitHY pofaY oY 31 (& S

gﬁs t he, |.C unlpPS Wi ILBbag (fﬁrsagé Qn({@{gn‘{lﬁ? B%gc fpgrpoints on L4 as

( eg@ci‘r}do@( o5t i Breni ﬂlesVE}BoriLIBC(ijj/erilﬂSs: ah&% for each side. kThlough
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BRI t i onsNxxtan @he\dmmeamnwfaﬁe VSO DI Id RE ARG e 11C outline. I can
After capturing t

r er el naft
bcggos%l%t%%% Mg R Boing of the Jinco ThoFumpuieh iC carrera illustrated in
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herr
th@@is@mfmd)hj;m@ 3; R RIvwRne rections
ahi nBKELHLES ¢ %gg%; ﬂ@g@r

w@{ﬂXandﬂb&lf the Vision and the are not
4" sane. Ther Yistondi(ethen teansfers the deessgeabh G uiiof a group of IC units

to ticaMatilldriredCh S .vi a e Laser PC. The | aser
fires the col urﬁ(}wlm k ame b%‘?@’ﬁ“% 1 gang &k Hs upitygng gomprise a
oW e 1§ paifs.al ong the row aX| s to prepare the second

um for he sane process. After conpleting marking
{OOZE&{] ray, %ﬁ)d PC PIFRISe Mparkingn és donp byt prd-hardyviaivth inspection in

ac&hddrickesith tthd @rd S ker s i on n steps 31
and 70, 1t | sgﬁgg 1gtdﬁlt fﬁg?&? h Asa&ssf’u 41?"?%36 "cﬂ’ifed%’rgel warking for

smgp]gh:dj@ yrtsgpay dmabe rddchedipy bﬁac@déﬁﬁac@%cﬁ{‘%fore the ¢ ay }ﬁng This is
&@é’%ﬁwhqgc?l S?g hﬁi) can verify the quality
‘§P @gg] Werigfl@rliqfwg stap H & BthIheNenetBeIess the

| aser
follomuingpdioatissiod vl $etgi of O referred
enbodi g&nt for visi orﬁg(gglgp %IrI? E%Eéofacﬁ,gl%gﬁ' Pﬁ%S‘ﬁep acement. It is to

be prpperateshihet mewmcmh:@ avé: giadily apyplicable it Borhb
hﬁlpt S Fllel d1 0112:1 %ﬂé\\%’vﬁ? l'k%)emarkmg

goyspge of u
{ gpl I usltqrggft:%a ] ﬁhﬁ& g1 AUHIFF%Q bedyclnged.itherede pravided an apparatus

for @m@rSdlphaemS11wm@ units b@‘ﬁ)@@”ﬁi@&'aﬁ?]% Her as the origin
S (11 efault coordi nates

[0(}{(?] 'I’:'}gﬁn t he vision PC use
t he ‘PG enermbndivesiofahe preclst Bacement apparatus is

111umﬁgﬁhﬁf &dcbARn&d wilehe fgsé'xﬁtqgvcal%agln:_ his r%gég@ gwlgrcl:tL@paratus is

f it has four sides d si gnate
or plhging <] it slnlapnng ttdys. Cithel apjberafﬁgﬁmedcﬂﬁr%@s s PR Sikker 202,

Maf?ylg\%i\%?ﬁﬁtnl'ng%/%?%%@ &ie a(% liticvt\%pp &g@r&g}g)eﬁf@ Impsétpmedl Position
Captwe éaﬁhrzpﬂlﬂﬂ()uqﬁﬂrfrm Gnd E)Iaﬁ)ut Stacker 208. Also 1lIustratéd inFIG 6
are 1C in Shipping Tray (Input) 201, IC in Shipping Tray (Output) 207, Output for Empty
Tray 209, and Output for Reject IC Units 210, The application of this precise placement
apparatus is not limited to any specific configurations and dimensions of IC units. Thus,
the shipping trays may have different configurations and dimensions compatible with the

IC units. Moreover, the Input Stacker 202, the Main Track & Indexers 203, the Qutput



two points on Li are assigned as (XI, Y I) and (X2,

Y2); the two points on L2 as (X3, Y3) 10 and (X4,

Y4); the two points on L3 as (X5, Y5) and (X6, Y6);

and the two points on L4 as (X7, Y7) and (X8, Y8).

Then, the Vision PC derives equations for each side.

Through working the equations of L I, L2, L3, and L4,

the intersections are conputedland will formthe

Tcorgggrés of the I1C outline. Thus, the ICinmage is now

rasgeey aiiahic OLGAM BINRKE 20 ar REn L@ LT BN 1 Pfhe RS described §

qeenter a{x the regenerated I C outlilﬁgwlﬁ‘%‘ifg%ﬁw & ofGidescribed in

8 Sl ol ot
ent er 5 rated in ' e coordi nates o

[ t heF cent e?héa¥ ie ka‘gziiilﬁ%eeﬁmg%s %%?O‘%SPS ttricast ene Smart Pick and Place

syseemmeb cdriagn tRBbEned, Mg PEKWHIDE, er.m ned. :

LShun in FIG 5D, the sl ope 5esitplglgér$g eeagsagt?{%oq’%”%c&%%ma” Pick
eSmetsAbptaperaw disonativebn Esbh Suhel [H804RT PO Hlstc@Debmprises

g

1 ' | 3. .The theta is defined as the angle
w08 AR b pihulema (% WS C@NIR o gromaye IO sltipFing tray 201 and

bet wee
pladesitlonpiBed Feonit G t _ egeh ) Gounit. of a .
b yglilougﬁ. of. IC u_nriut s to ﬁ@tfgﬁjgﬂgﬁ%go&ﬁfﬁl&ﬂiﬁe{a Itn“mt 15 rejected
iRy .lcﬁlf WSPRSHP R be dlh@.lsg@:hg;em}, ﬂlcﬁaidniz}ﬁ fodBle ﬁ@{(&ﬂﬁé&tﬁe rejected
1CauiR [ 042] So the precise marking is
1 dzrﬁeW‘B@ *B#E“ﬂ*&? iy A %‘?4%%%‘2[@ B nl heapiglonpanedulawarhprises-at
cash@npriesent fiick-apticomlc. A he GrEs FG.
CO%;igéng for si n%btl at ede IC units rrlgflii glpg%(ﬁglghggggﬁg‘gé @@m(’dule
BIPERYS omagléw “Wanegzdestthat oan tRisfer.on® BC sinit st tdod BRER. There
arandeiilabloef5h b Bicl before step 30 of
TG L Nonet e ca e B TN aECePoionior o et presen
IHTBEQ%eEh% thlh@ qmdar'ra?iggmaxﬁtk a@glﬁ@imuﬂ)mﬁaﬂiﬂ%@ aRl BEERENM to those
: : ) eci at e Q 1e principles are
siilled 'ih% A R A e phoge st dhsnbaanear theapiek-upemacbe.is needed.
[0040043] NoVhifothe SHrE@H ' 0. be. pg ed .
there is prlovilg?é an g%gg?ggﬁgg ‘Jfr%tﬁs %)}}Oe glgﬁ?f gg’@ﬁ@ﬁ‘i“ described
to placq the inspested d€p Heo thegutanteshpadikeged 07 8q44d E%?Bﬁ{rééiﬂ@d that the

F, odi ment of. the precise placenen
preté%ﬁggag’f’g’g‘?‘?%ﬁmﬁrﬁ%&‘@t%d"iﬂrtf«“gd@daeaaﬁ@@hﬁdtmemmhe Pick & Place
mepned@hivill piceathomhspddbd 1@ BRI ; ratys is

a0 gl aci ng 1 C Uni is on sh?%gi%ﬁté)%?g@g? ngggﬁgr@?u§° that the
PR3EEY 1BEE Qoget. Bhaekdizuldidns Meha PRk Plake means capable of

Faraexeis Ry Place (X ,Y,. 0 Correction) 204,
P e pig‘%ﬂthi é}ﬁ g gplg%ﬂg ?g‘f?“&’&%}? &e&wléiﬁgéfﬂ?w@gﬁaf thyslidied ones.
, and puatt ISthaké P18 ysAhs fird i 1
opeRiEs b il SOLRRLRO T ay (] nput )] 2_6ﬂfl,eIl @*?@%ﬁi%&‘%ﬁogme that
< ray ?&{kﬁlﬂﬂej (%@ ; é‘ﬂ'fmﬂ srodmleps pblErtapdit@othe grick-up module in
, Qufplitecfions. Rejoect i t . T | i catign,of )
i s I$Jr e.(f:isse FCJ)| aélélh(géédﬂgbglgﬁ%lg @gdlﬁg?nalyi ‘?ﬂefaga {9  Pxgryse theta
rotalign.: 4 prefediqushadamewnghaddvidi medaleqs ndtorl ik MBink Servomotor.

[ﬂﬂiﬁgﬁ ?I’ ghrg%cf%hg&gﬁg %Fﬁéﬁlg%?@% ﬁ.ﬁ]glgqfab%geig;similgm theone in the
lascomarking Wpp@etmens abbe ddapibedSURAKS brefQ%ed &Hﬁod\ﬁieﬂt, Ee%%pection
& P%sikigg %%{usfe %%gierz} 9{?5 %ltogaltjlgd underneath the path along which the IC unit is
picked-up from the input shipping tray and transferred to the output shipping tray.

[0050] Referring to FIG 7, another embodiment of the precise placement apparatus
is illustrated in accordance with the present invention. This precise placement apparatus is
for placing IC units on Tape and Reel. The apparatus is similar to the one described above

except that the output module 211 is Tape and Reel, not Output Track 206, IC in Shipping



11 Track 206, and the Qutput Stacker 208 are simlar,
if not identical, to the ones described in the |aser
mar ki ng apparatus, so that there is no further
description about these features. [0046] The Pick &

Pl ace neans 204 conprises at |east one Smart Pick and
Pl ace system In certain enbodi nents, the Pick & Pl ace
nmeans 204 conprises two Smart, , Pick and Pl ace syst ens

t hat operate alternatively égbh Smart Pick and Pl ace
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statiendyp dhspection ddigerd PSHBEL | @Iﬂcfg‘ne 9@?%3@”&1@%83&%&&{9%”@31‘? &aptures

is | pcated underneath the h™al on

the r&%tt Ve ROSHIoAR dél Up @) ofrthaneve rllﬁlﬂ, osbiafer nige bRy andh IC actual

posﬂﬁ&ﬁ'}\g%ﬁ% ?23?? IE Q uﬁr? u%ﬁé%%c@ﬂ%ﬁ%gp%g%ﬁﬁ@ ntheitspdsgon camera

PC cpmeniniantqslthee mat&ttoaﬁcpﬁlf AP PLY
mapdgcordance with the pr esent | nv(tedrl]l{n:dg%[r aﬁlﬁ%érﬂi}er di &6 Controller
P05 PORIEIRRS gﬁﬁlﬁﬂgﬂugt&a@df}tﬁﬁcqﬂ ol prgitlo@ dand feSeioad. TARE processed

date %‘E?é’??ﬁ“““’aT oBREERHiek B bRe Bt kbubigwtie comtroliand input/
outpuf dhardan hRdPedk arfioRlaédipiv bladésABK 18Q%e al CihR t§%(??ﬁ1819ng tray or
Tape & Reel according to the position data received in step 340. After processing one tray
or Tape & Reel, the empty tray or Tape & Reel goes to the empty tray output station. The
indexer transports a new tray or Tape & Reel to the working area to do the same process.

After all IC units have been processed, the apparatus will be off 350.



12 Tray (Qutput) 207, and Qutput Stacker 208. The Tape
and Reel output nodule is well known to those skilled
inthe art so that there is no nore detail ed
description of the configurations and di nensi ons of
the Tape and Reel output output nodule. [0051] Wile
the precise placenent apparatus shown in FIG 7
exenplarily shows that the |.Cs flow fromthe input
shipping tray 201 to the Taﬂ and Reel 211, it is to
appre preC|se acenment apparatus
ook APPT oKL BEisd Hont “g‘ﬁPé“tC?S&‘ﬁ%ar neﬁaﬁplaa@w%m%dwfeﬁeqwed as
an iegrpr proctspl %l}&Efotr@etlz@r[ﬁ%m Idxf&}ﬁﬁm {OJ %Psg%égmng and
t he PreC|s | acenent apparatus may se pe an
plagraant apnaratesplar peaforming preCise homking vhan objspedtyirenisaistement of

P | ected ICs to t hi pping trays. [0052] Now
the d{?%cﬁriﬁ)ﬁg HCE @ngteﬁgir glthg)f.% %’5@8@8 the sapgyi dp yonie preferred
emialdoa kntd ki&gﬁ@ms@fm&‘ﬁﬁlg‘jﬁﬁf BlatetlcamRod} "?@{Fﬁodmﬂlscalan object Input

accordance with the pr esent I nventron
Handigr domiopding end mqkdumatjae lobjeany Bandpahl Sy steincion pampeaiignhe object

Y TR T
pro@baﬁgmiﬂfnimd‘g@foﬁth@@b;e@@%hﬁgfmgg §iset&ﬁefopﬁl§r‘l§ ;%ﬁg: ObJECt an object

embodi ment i n accordance Wt present vent
Outpwr andierefof éowulm gle putked ob}eet & chlen‘s‘eth’ﬂacamﬁaffatwéonr&non) for

ol 3005 S i G B DA e
Visishelps@blon Theit Vxhél BciS@IR#ih$ thd oBjebd i‘tﬁdﬁlﬁ]ﬁiﬁa'i:hg@n% an pre-

The nain track indexers transport I'C units i
placgmenty ¥isiqn fusgection Gnit Her darftimieg) tlwomhagn @fpbsiobjeon an(D:lmonally

ls t SRS a | ace, unjts
proqeihiThe pRoR rBeker T DuBhE iRt SSiag et FiGutthe e
precmb/zbkaccpﬁ mkds opl@or&rmyllﬁck@ﬁzddo&ﬁjgctb}(nd Q@&ﬁ%@mﬁ]m%%@ewmg and
are carried he smart pick and pl ace

pr Ocﬁﬁ“ig dﬁ@”ﬁ?‘i‘?\"gg oy the\nse- nﬁﬁé Vasian ilospaction $n§¢mntané nvre~placement
t he i nspect.i

VisiGR TR, ARASE fsk 'au?i: Q&{hl+%{n% rggtlocg]g% tlben%()x?gg eqts te)exgcfute precise

canmera captures t Ive
markihgandwplateiesit oDaeolsgtdtas fhls]lq)aekdrgexﬁ Each I C actual

005 osi ti oilg X and Y are captured using a nethod
0% escri bdfe iMesEnGIRYenttRR 4lss peavidesns easrbscanmagking and placement

proc€RNGEH Bér@&hﬁﬁ%ﬁgb‘%ﬁngﬁiﬂigp@ §xh@g'€?l%’1l %rec;snaplacetnﬁ%n of the object

Controll er
for fpl@b packepingofThehpotSs vompssante prepe efbatiing thOsbjetOMto an mput

obie Nl PP R e D e 01 e P ABIEBRZER M 3 vison

mspmdn'mpiﬂffon/ byOwdigtle 1RO SHEng Hﬂﬁel ﬁﬁptﬁ:‘?ﬁ Rh&egjeun) bfw a pre-mark
places the [Cone at a time to the Shipping tray

VisiopIBEPEEioRAENL awhere Hig tl@a&eﬁeofptb@mbjcm xdata@tmedandamtlonally

pr()céﬁe(?tbﬁghé;%smﬁf ltus?J g%lg Bgﬁ SR!“{HQ w%gxeegg Elgey {rﬁérng%&ig Elgyobject is

transfurtquiuto BstaitiadmnitTiher isndexetied tABIRAkING FsReW thi@&¥nOthe object
fo the rking area to do the sane

Reel
purswgg%gﬁc lﬁgﬁféiﬂﬂaﬁrom @u?ﬁ"é@* iaildo B mapking sxsea; unlpeding the
mark8®BBfetls YRtoMd db; 88 okt Eé%lcr élgkl[nggge nészz@gétsffoxﬁghedlnput Stacker

above, the precise ing a
and pagsingtiedotiect aer i rjntfeglaad:mmtdnq%uon'r&el’ﬁ' %rﬁCafJﬂﬁﬁc Camera by a

pick B FRERK O B aRUBRR b oERi R g pBabiet Rkt Ry Bacemen

Inspe&ﬁor@&l BSzitioRThpRie @aﬁl%upltl%?&ﬂqgé u%rrﬁahl%ﬁ %Mlﬁ: Bmg?g is transferred

final packagi ng and nethods "of usin
o a pprfdrydy aé’%blé)‘dﬁ?lﬁﬁﬂhe 1t15’f]1§01}9ﬂ€dljece pmlkﬂlﬂgna)ndle Output Stacker

Rl rise ec ut Handl er
P R T RO BT PP g Shiceh By e ecs
for transporting the Obj ect handlers during a marking

process; a pre-mark Vision Inspection Unit for

capturing and/ or processing the inmage of the object; a
Marki ng System for narking the object; an object



[ 0055] The present invention al so provides a precise
mar ki ng and pl acenent process for perform ng precise
mar ki ng on an obj ect and preci se placenent of the
object for final packaging. The process conprises the
steps of:loading the object onto an input object
handl er; transporting the object | oaded in the input
obj ect handler into a vision inspection position by
using a transporting systemldinspecting the object by
a pre-mark vision inspection unit, wherein the inmages
10051 the obhdethd mesaptveatorahst tephidesalbey withaeRaR86 Marticular
embdi®n¥hSi on ﬁpégec ion gnltf and wherein the ]
B i oWloPe PRdersigpd dhat e gmbinsimenta are Bluatrgbistang! that the
invdhibh il e : ' St g mar ki.ng .. .
P b e o e M S R S b P AR M¥emtion v

becoronippireninptthowe tavingardiiang seYiShant aHnb 9agiMGie th&ent invention
. an object output handler; picking

etmarkﬁdiogﬁects ont _
PeTIgins. RHCTH BB crbRiimpeaty ars onsdercdde banacopmssicagvithirethe spirit

and @b ~Rl;ace . egtion & Position . .
e M PP L RGE IR R Y, Kool BE vl iggmton i
desqribsgeby ithy appendudc kiaétns mrﬂbisesa&da)yteu Ny RRE THleAsRPEMscription.
I nspection & Position Capture nmera, thereby the
information of the images is transferred to a contro
unit; and placing the inspected object precisely into
the Qut put Stacker pursuant to the instructions from
the control unit; thereby the object is precisely
packaged. 14 [0056] Wile the present invention has
been described with reference to particul ar
enbodi nents, it will be understood that the
enbodi nents are illustrative and that the invention
scope is not so limted. Alternative enbodi nents of
the present invention will beconme apparent to those
having ordinary skill in the art to which the present
i nvention pertains. Such alternate enbodi nents are
consi dered to be enconpassed within the spirit and
scope of the present invention. Accordingly, the scope
of the present invention is described by the appended
clainms and is supported by the foregoing description.
15 CLAIMS: 1. A precise placenent apparatus for
preci se placenent of an object, conprising: an |nput
St acker for storing and | oading the object; a Main
Track & Indexers for transporting the object; a Pick &
Place (X, Y, 0 Correction) for picking up the object
and precisely placing the object for final packaging,
wherein the Pick & Place is capable of being noved in
di fferent directions; .



an I nspection & Position Capture Canmera for capturing
the i mage of the object and optionally processing the
captured i mage, wherein the |Inspection 8c Position
Capture Canera is capable of determ ning the
orientation of the picked object by the Pick & Pl ace;
an Qutput Stacker for unloading and outputting the
preci sely placed and optional | ¥ packaged obj ect; and

a control unit electronically coupled with the Pick &
Rilagesand the | nspection & Position Capture Canera,
wherej n when the control unit receives the orientation

Lnfor chﬁzﬁ pbicerigat &ﬂpﬁ@tﬁs for previshplab@s R 6F hiPbjéet, comprising:
P05|t adjusts the orient at | or{)

of t hgqg? cke%cq(gbfgéépe’ﬂ‘ﬁ a%i‘i"‘étqgﬁbc ebjcethe Pick & Pl ace
SO t haWalnlBrash &Kede QP ﬁ)?haﬁ%?ﬂlg%otg ﬁjﬁslmel y placed. 2.

The preci se pl acenent appar 1, wherein

t he @B”@t& PlgcatXI G Whbtrection) for pidliSe Bp &
ﬂ%o a} f cI @Wl m 1, wherein trhpel I ngpu St%gccphlﬁpﬁ%agély placing
ﬁ@?? H’@ RN oy Piskokiltiged Becapdljleof Seididnoved in

dﬁrbrd;;ﬁ@]%cﬁ@gns for unloading the objects in a position
so as to be carried to a predeternined |ocation for

i ns pé’@{lilS@ﬂctlon & Positloa Cmpeﬁe SanRHAGe "
is an I?:%ﬁnﬁu?éj V\her%esofqgl%‘)bject and

3. wh th t
]gl% aEI}I npgro%sgipg {flg Céi?)g{rgé ?r%g@eazwhgcmoﬂlcllﬁsmtms & Position Capture
Cametads tarablosf cﬁ:te?ﬁx%ﬁﬁz? ﬁlesol? eﬂﬁ'tlgxg of {hﬁﬁm{@& 819)] ?@B’F}SF %wk & Place;

I C units; and wherein the I nput
nmot of™ Qlut% Frtasken for Iunlga@iag lamda oolpuingtRPPRCisBY ced and optionally

' pa@kg Tl k@r arm 5. The precise placenent
appar at claiml1 , wherein the Qutput Stacker

conp¥ pemsolazrstt elekoifcaleadsplarwsh t j S
Poasnt out ns f or lalglgdl ﬁet he og{éel?tglé ‘%2 2 ﬁ&'ihe ififection &
1A (f%é) meI%GWh‘HeHTI' epr thei scemrxblacmlfr&l(tcwes the orientation
mﬁ;@ﬂ@[gﬁ%tpg i th L.h Track & I ndexers
con‘prll ses anolgjngui?&ilrﬂg%gsﬁﬁc loéh‘go]%a SHIRD Crniele Gamerg, it adjusts the
Orwma@ﬁntoﬁéll‘UD'JCE@d sbjearbyhgetatiad WP Wd Bk @@ﬂlc@ s %Iﬁlt the picked object

rt ans for noving the objects
Ca%'ib)gg%{) tgh'dﬁ@?:% fromone position to anot her posi tion
al ong the input and output tracks. 7. The precise
pl acement apparatus of claim6 wherein the

gr aﬂg}ﬁdﬁ@mmlmmt apparatus of claim 1, wherein the object is an IC unit.

3. The precise placement apparatus of claim 1,. wherein the Input Stacker comprises
a stackmg means for storing the objects and an input means for unloading the objects in a

position so as to be carried to a predetermined location for inspection.

4. The precise placement apparatus of claim 3, wherein the object is an IC unit;
wherein the stacking means is a slot magaziiie for IC units in strip form or a stacked
shipping tray for singulated IC units; and wherein the input means is a stepper motor

driven elevating device or a stepper motor driven kicker arm.

5. The precise placement apparatus of claim 1, wherein the Qutput Stacker

CO Vet 3 3 A " 3 T A b
mprises a stacking means for storing the objects and an output means for loading the

objects onto the stacking means.



conprises at |least a linear notion transporter,
preferably a notor driven |linear notion transporter.

8. The precise placenent apparatus of claimt, wherein
the Inspection & Position Capture Canmera conprises an
i mage capture unit for capturing i mages of the object,
and an optional vision mcroprocessor for processing
the captured i mage. 9. The pré&ci se pl acenent
apparatus of claim8 , wherein the imge capture unit
conprises a detection nmeans sel ected fromthe group
consi_sti ng ,of a char ge- coupl ed device (CCD), a charge
ﬁﬂj ectiF diedep) @récm%m phptretiisadeldmr ay wharesealiNgdin Taqg <;¢ﬁ Indexers

The precise placenment apparatus o
c¥1n fifes &n%&,ﬁ(e écknaqdheén w@pgt Kagh aloag (f.ﬂqzchythc @bjects can be transported,
aﬁ‘dmmaﬁstpoﬁtﬁﬁg BRI LS BS VAL {1
gce system wherei n't tﬁge 1§tﬁ 'fe(é{aglg %ﬁlﬁﬁﬁiaig%n QRgposition to
a’P’i“ g osifionafanechpf r11p$1€3nchbutbe*a$zick©ne pl ck up rodul e

that picks up the object fromthe Input Stacker and
places the picked object in the Qutput Stacker, and a

dri vilhe pmﬁs!d 13Iat381ﬂ¥:m0 a"ill;\t‘?é otfgtg? t%g’ ‘gﬁffﬁg‘[ H1lchtéan3p01tmg means

wherein the driving u els
C(I\fﬂlm{selﬁ (L Aerttpdirienr mmmfl @anspodeOpaéfe@Bly #Mfotor drbkn ﬂﬂ:@r motion
wRiSeh&e placenent apparatus of claim1(), wherein the

pi Ck-up nodul e conprises at | east one vacuum pi ck-up

nozzles that can transfer one object at each notion.

ig gre0| e placenent apparatus of claiml

v\,her PO JuRcHsNt apparatug of chaigr oprdeeds tvlie Insﬁ&‘uoﬂ-%’e Position

re ci se packagi

C@tﬁfc@dxﬁ&aﬁ:‘oﬁﬁ%??sg{mn gﬁ Pee ) tJrﬁ émgf of ¢aphy g eRes bet]h@@bjeot and

an obj ect
any qptignal Vigign ngtrapkoeessor for prode@ﬁﬂ@ BRIchh@edtilagd 0aded
| nput Stacker through a Main Track & Indexe?s to a

position where the object can be picked up and
9. NSPHRt pebeise placement apparatus of claim 8 , wherein the image caplure unit

comprises a detection means selected from the group consisting of a charge-coupled device

(CCD), a charge injection device, a photodiode array, a scanner, and a video camera.

10. The precise placement apparatus of claim 1, wherein the Pick & Place X, Y,0
- Correction) comprises at least one Smart Pick and Place system, wherein the at least one
Smart Pick and Place system comprises at least one pick-up module that picks up the
object from the Input Stacker and places the picked object in the Output Stacker, and a
driving module that operates the pick-up module, wherein the duvmg module is able to

adjust the pick-up module in X, Y, Z, and & directions,

11. The precise placement apparatus of claim 10, wherein the pick-up module

comprises at least one vacuum pick-up nozzles that can transfer onc object at each motion.

12. The precise placement apparatus of claim 1 » wherein the control unit is a

MiCroprocessor.



pi cking up the object fromthe Input Stacker and
passi ng the object over an Inspection & Position
Capture Canera by a Pick & Place (X, Y, 0 Correction),
wherein the Pick & Place is capable of being noved in
di fferent directions; i nspecting the picked up
obj ect by the Inspection & Position Capture Canera,

t hereby the information of thg7inages is transferred
to a control unit, wherein the’lnspection & Position

pt wr gfg gnB ' abl e. of determ ni.n he _. _ .
lo%?i eﬁtlgg i on ga?e#ﬁlelggﬁ)gﬁsegdf%ﬁf%&e B P? &R okicel. gemprising the
stggpchbfivherein the control unit is electronically coupled
wth the Pick & Place and the Inspection & Position
Capt lpdinghaebicctipen daput Ghaekert he control unit receives

t he ' atign i nf.ormati o f the object fromthe

| naponePohiy Bl Eh TR Sedeedfgnal ¢ Moin] ot & edorers 0 a
p@itioanilaid 0 ¥fed bsn BE sHRK QP perating of the

Pick Sc. Pl acjee SO tha? theﬂgdinglﬁggﬁg%?’ect can be

pr ediiglipy 4 Hedbjeghdrom the irl;amiSlg;Idel;an'd newpseg elle object over an
' ise i ntQ an Qut put cker pursuant to )
In%}ﬁ!l.ecﬁlgﬁngcﬁfoﬁsc %qrb?éptfufeo%ﬁ'eﬁ% 8 tzq.l%c%tl’ et X, ¢ h@r‘é’{b_ ipctigqg, wherein the
PictoBeRIhed s oL 5boinPRBYABRderchhind G, LT eC1 S€

pl acement process of claim1 rern e object is
an GRgAiee tanaickiedrun objetiebiottel inspectiofy & Hevsithpt Osfdre Camera,
14 f. .Cundt, 1S regenerated Qy the fol ] ow ng .
ih%@gihgf I:lfolgglahgnaé}ls?hged%@e ‘agfagﬁfefrego‘é’rﬁlicﬁéﬁf% upis Pherein the
Ingmption &d Positigr, CapterceCaindrigs daf-aw bt S&Qﬁﬁ&h{l@ e otfefitation of the
1 hg eongt rﬂlcal center as the origin (0,0);
Pighs iog’ﬁi&f e hieki&dlacsy aed whereimie icontiol wnitis dldctronRally coupled
it3thean sk leApial Y I sl I nts _from,each
"l de ; as ls&l4 glr?l!cﬁ EH% rt11féeyg{ag ?&1{8 ! ‘%%éélgplﬁg}aﬁglr? gsa‘@g% V5T when the
codspl vilihgeaauest ihonsridmati@atifiorsiadien dfhgeeltyedi E@HANe Inspection &

5 WOr Ki t he, equatiops of LI, L2, L3, and L4 to
I 0\3@88 rd;i‘gié“‘f ?r'@nfl‘rfﬂﬁllﬁ ?fggstfoﬁwpﬁéntﬁ@mﬁﬁ the péked ohjen iygoneiing of the
PidkeRt8iceRb th L. |ine; .and 18
1cal culcgti égﬁﬁgiﬁiggéek?g@%%q@%gc F%E%ﬁ?#ﬁagﬁij’lqnﬁle, wher ei n
t he Plasinea theimpscied diet anedielpativean CusutlSaadnsd fligiakt to ihe

. i.s.inthe field;of-vjew
ins®tforsrom The dontrol unit; dlei’\é\{iﬂ}’ the object is precisely packaged.

14. The precise placement process of claim 13, wherein the object is an IC unit, and
Wherein the outlines of the captured image of the IC unit is regencrated by the following
steps of?

assigning a default coordinates to the captured image, wherein the default
coordinates are the geometrical center as the origin (0,0);

designating the four sides of the IC unit as LL1,12,1L3, and L4;

identifying at least two points from cach side;

assigning one pair of coordinates to each point;

deriving equations for each side, thereby through working the equations of L1, L2,
L3, and .4 to generate the outlines of the IC unit;

determining the center of the regenerated IC unit outline; and



19 ABSTRACT METHOD AND APPARATUS FOR PRECI SE MARKI NG

AND PLACEMENT OF AN OBJECT The present invention

provi des a precise marking apparatus for perform ng

preci se marking on an object and nethods of using the

sanme. The precise nmarki ng apparatus conpri ses an

obj ect input handl er and an object output handler for
handl i ng the object; a transpb¥t system for

transporting the object handl ers during a marking

pr oc é8kulaging thie dhetanepiet iConnitmiutlifep wieaih Yhd N @AY (o the

I [ e m f the.object; a marking system
PRSP PR L R Re X2 b aferianiduni-viar
receiving information fromand sending instructions to
ot her conponents of the precise marking apparatus. The
present invention also provides a precise placenent
apparatus for precise marking and/ or precise packagi ng
an object and nethods of using the same. The present

i nvention further provides a precise marking and

pl acenment apparatus for perform ng precise marking on
an object and precise placenent of the object for
final packagi ng and net hods of using the sane. Figure
7. :



