20 Cctober 2006 WD 03/092069 PCT/ KR0O3/ 00841 METHOD OF CALI BRATI NG
MARKI NG | N LASER MARKI NG SYSTEM Technical Field 5 The prgaﬁng N
invention relates to a nethod of calibrating marking in Kcdier 2006
mar ki ng sySY@R¥e3P68g a vision camera, and nore parti cul ar IPET/KRG3/B0841
met hod of calibrating marking in a | aser marking system which
perforns calibration considering a previously-stored marking error
whi | e phot ogrggitHOD a orar BAIBRATING: MARIGREONPUIASER MARKINGS a
plan view illustrating a typical lead frame strip. Referring to the
drawi ng, a pl®YSTEMy of chips 12 are mounted on a strip 10 and
characters and/ or nunbers are marked on a surface of each of the is
chips 12 to distinguish the chips 12 according to a production lot. A
| aser mar ker TeohnicahFlefdber beam which will be described later is used

as a piece of equipnent far rkin n idegtification tag 14 i.s
used for ah arra#ﬁ%ﬂﬁfe'@fm‘ﬁr}g‘%t@%ﬁ?sﬁ@.a ﬂqﬁ@@?fﬁqﬂﬁfbmgmég%f Mgsfing a
| aser marker @ﬁséhﬁaﬂ%iﬁ%@ﬁt@rﬂ Ssima vsibracdrRaR] bhdRhaegRtidulalyuel B9
handling of the strip 10 to inprove an efficiency of marking. FIG 2
is a view shoWeihgdafcalireting mesing ime kasey kam@rﬁystemw@mhinﬂy? WSFI G
2, a laser 4G m. i ; j Lne 20

cont ai ni ng %#E%’Pﬁ@hggbgﬁ§%ggg\%l,?slfag{dég%gw@béﬁﬁmgﬁééone 25 strip
10 fromthe sthotegraphinglzemadigprobjeci20 and | oading the strip 10 on a
horizontal transfer table 22, a pre-vision canera 40 nmeasuring an

al i gned Y ate of the strip 10, a step notor 50 transferring the
strip 10 on tgeckghauridzamt al transfer table 22 in one direction, a

| aser markeér 60 ing ., characters gn a plurality of chips on. the
strip 10 noved tﬂg]éun dF, 2aP'30 PEWt B‘UPE?W @aﬁ%?'&abﬁﬁaﬁﬂéf@ﬁ&‘r aH¥-ng

the marking oReibhfig®ike drstifg Pa F@famyaaficﬁﬁs YplRadgsurby BRlaoagh ng t he
mar ked strip 10 into a strip collection magazine 90. 1
and characters and/or numbers are marked on a surface of each of the

15 chips 12 to distinguish the chips 12 according to a production lot. A
laser marker using a laser beam which will be described later is used as
a piece of equipment for marking. An identification tag 14 is used for an
arrangement of the strip 10.
The marking process using a laser marker on the strip 10 is an
20 automatic process including handling of the strip 10 to improve an
efficiency of marking. |
FIG. 2 is a view showing a typical laser marking system.
Referring to FIG. 2, a laser marking system includes a strip supply
magazine 20 containing a plurality of strips 10, a loader 30 drawing one
25 strip 10 from the strips in the magazine 20 and loading the strip 10 on a
horizonial transfer table 22, a pre-vision camera 40 measuring an aligned
state of the strip 10, a step motor 50 transferring the strip —10 on the
horizontal transfer table 22 in one direction, a laser marker 60 marking
characters on a plurality of chips on the strip 10 moved thereunder, a
‘ 30 post-vision camera 70 photographing the marking on the marked strip 10,
and an unjoader 80 unioading the marked strip 10 into a strip collection
magazine 90.



20 COct ober 2006 WO 03/092069 PCT/ KRO3/ 00841 The strip 10 placed on
the horizontal transfer table 22 by the |oader 30 is phot ogﬁ %hed
using the pre-vision canmera 40. An" identification tag, tojper 2006
strip itsewWoaswoasssetching line, is formed at one side ofCTHKRIFP(SH)
10 so that the aligned state can be easily recognized. s The
pre-vision canmera 40 serves to guide only an aligned strip to the

next marking procers el 3 sk gRcteShéddrid buiRTes wbis sy Bebe

rel oaded in the strip magazi ne 2 di sposed . An aim52 is
accuratel y drioadar 190 uehepimteg;rapbetbr usogttmepmeﬂms(m t%ﬂe@t “0p 16non

o the pre-videuiialntiag 3ich i8e +apoFh BRPHET nd, Whart Ryt ¥0EL on
camera 70. Fldge 3f SHT@‘éﬁlpt e st thae ther eligifed! statd aalerbenaashl@rrecﬁgﬁmd ing

to FIG 3, the |laser_ narker i ncl udes a | aser osc to 61 a
gal vano sdannkie PE3VSLANFAME 2 gﬂa%%‘fesb@a%“gﬁ %{ﬁ%@é'd@&@re% $En Peifon

inan X-Y directiQn 5&% Biodedd ahut A LRakdied Sipf grrswags@d 8 {0eal

di stance of an I nci |'aser beamin™n entire rarking area. X and
y mrrors 63aekadeddhthecsttipsupplymoaghzine 2ieedispesersof. Each of the X

Shown to change: A0 AmPE % RealAREENED Bind 6 ¥die: 8 b Slidiihe
strip 10 mar keirp Wotdn theprotidentat transfdr abler 22 teea sey pbbitioh,abet is, umddcer
The. post Ui s B BiErAPan P URGC A HES 18T BIREKSt ool adia hyeBySon
Dypnsaed and el By L imrked Strip Ls reloadad n the Strip

col | ection magazi fdG. @§W5ﬂ9et%cw Qfaﬁ@r'a%r MArKST. 4R?§er%“€b1°aﬁlq’ri ew
depicting a té'qprggéséféﬁ&ké@ 6BNHcIGEP S iﬁserdds%ﬁ%%ﬁ‘%f rT%Dlvﬁno B@éﬁﬁér‘ ng

to FIG 4, thé sectioned 1nto cel acco dating
chips ¢ sot k&‘i s%rpﬂmg aliasey befam he acmegtsteahwd @Glondﬁﬁbé%dlfﬂtl@@e

the size of cﬂaﬁilﬂketéz ﬁs%ﬁﬁ%nﬁ%g%ﬁhet@ggll&igﬁi'lcgf taﬂ%n:ﬁ@er?thé@er

chip may }'F‘Dve tray ans erre
Accordi ngly, bdian ibhen ehiipsmariéngatreal X gameldy rairpoes id3iaoand B3lrenekedy

];rg: kegagc f EI I\é%H Tdel beame e(x)gh '[0\h ?hecr;(i BRd Cy inq'irrtopse G%Baé/ndl%Iiibsis
connected to a driving driver (not shown) to change an angle according

to an input command. .
20 The strip 10 marked with a predetermined character by the laser
marker 60 is transferred under the post-vision camera 70 in a next step.
The postwvision camera 70 determines the qualily of marking by
photographing the strip 10 so that an incorrectly marked strip is bypassed
and a correctly marked strip is reloaded in the strip collection magazine

25 90 by the unloader 80. |

FIG. 4 is a plan view depicting a typical tray 16 and chips ¢
disposed therein. Referring to FIG. 4, the tray 16 is sectioned into cells
accommodating the chips ¢ so that a plurality of the chips ¢ can be
disposed. Since the size of each cell is rather greater than that of the
30 chip, the chip may move in each cell when the tray 16 is transferred.
Accordingly, when the chips are not aligned, a position of marking for

each chip varies when each of the chips ¢ in the tray 16 is marked by the



2 20 Cctober 2006 WD 03/092069 PCT/ KRO3/00841 | aser marker. Thus, if
the marking position is not constant, the quality of a chipis
questioned to be unreliable by a user. \Wen marking is pe?@&ﬁﬁ@b@%o@ﬁ
t he chi ps iWOONe286@%ri p, good marking is possible by obseP¢EKRIGAMSYL
m sal i gnment of the strip by the pre-vision 5 canera. However, when
the chips in the tray which are not aligned in each of the cells are
mar ked by thgg t r I

det eri or at ed D| scﬁl)(gﬁ'r ms Efﬁ@e %I’?\ﬂghél ggﬁl?g%l'gbso nvs'éa?}t,hi@ O\fiﬂ"le9 o
and/ or ot her gpelpliegecstionedie beamreliainecing a viger.pr ovi des a net hod of

per for med by det et TR MR TG RRERM G318 cBlPst 1pd e, oBB TRk
considering ds ?Bsklbmwﬁrobeérvmg biilg nﬂ@@llgnnmmt@ff ﬂe@empcncs;y fhe ﬁmﬂmdn ng
to an aspect th P‘resent inve t| on, re.is rret hod

ed
for cal i briat iS#&REr K RYSVRET aW’Pedb %ﬁ’?rd"h es?’%l’ ig @TEUBPTn@‘Qé'e |1Bser
mer ker perforéacﬂqafrmé KoM thbReAtSAnY BOvE Mo 4R JUBRY f Mikh S
of a tray using a plurality of vision cameras, a post-vision
camera det ed$iergalé<ahi¥rd@tﬁ90retacbr whi ch conpri ses the steps of (a)
assigning each chip to be observed to a correspondi ng vision canera,
(b) matching 20 a coordinate of the vision canmera and a coordi nate of
t he | aser narikietlosureaf thaidventiom predeterm' ned first synbol on a chip

or at a position or respondi he chi bserving a sel ec

Flrot ayhol usi g peve a6t bt manles e SoBiimrtie HtprtanERAg one
poi nt of the drbyigés symedhod aﬁcﬁlﬂrﬁfr@r RRAGENP M Bt laséﬂ)nd?lﬂﬁgrs‘{(bt@ﬁa bhe
first synbol and the reference 25 paint of the chip usin

cor r espondi ngVRiFl mkraadﬁpaﬁarﬁaﬁw feiggting ag @aawaeay% fgbﬁa@m@hlem p
W th respect r s at I second synbol
on a sel ect ecﬁrﬂhl p %eg%?eaglgﬁﬁﬂg&gﬁg aggﬁ%npogih?ﬁto‘ﬂeeﬁg%g@ﬁd synbol as a
conpari son poi nt, Amearding t@leﬂ@@peﬁgofdh@@seasarrbnnvaﬁrtton,ht@efﬁ)wpmsi@d
point fromt C

mar ki ng eﬁr oPae F{n%fé(gj(r: cprc%i‘ F’?éﬂ%ﬁeﬁg{@éetrg? I%%%'?’FE@Q t%H—J st e&ts of
(al) attachi dgsexr mankier pgrfonpm’pgrmarhingrvmi!tarmsewin@chipsfcaommﬁd ia qdilat e

having the S %rg?mesu?gs at &uralnty of vision cameras, and a post-vision camera

detecting a marking error, which comprises the steps of (a) assigning
each chip to be observed to a corresponding vision camera, (b) matching
20 a coordinate of the vision camera and a coordinate of the laser marker,
‘(c) marking a predetermined first symbol on a chip or at a position
corresponding to the chip, observing a selected first symbol using the
corresponding vision camera, and teaching one point of the first symbol
as a reference point, (d) observing the first symbol and the reference
25 point of the chip using the correspending vision camera and marking a
second symbol on the chip with respect to the reference point, (e)
observing the second symbol on a selected chip and teaching one point
- of the second symbol as a comparison point, and (f) detecting a position
of the comparison point from the reference point on the chip and

30 calculating the marking error in each cell.
The step (a) comprises the sub-steps of {a1) attaching a marking

paper on the tray or a surface of a plate having the same shape as that



3 20 Cctober 2006 WO 03/092069 PCT/ KR03/00841 of the tray, and
arranging the tray or the plate disposed under the vision caneras,
(a2) marking a point in each cell using the |aser marker, 2&RgtoberZ06
sear chi ng ™D 03/0920690i nt using the vision caneras and det ePEIIARIZ0BHE
vi sion canera to observe each cell. 5 The point is a central point of
each cell. The step (b) conprises the sub-steps of (bl) narking

corner poin f r ' br fe8slatd dibpoapesdertthe tiston
central poi n&ﬁ%tﬁ%’%ﬁ% aser ﬂn%r?{@}r gfldfﬂsz) F()jet ctin ositié)ns
of the cor necameras, {a2)smagking acpeinbitpearh ol B Jhe %?ﬁé’r'%a‘g‘ﬁﬁ an
matching a ¢ di nate system o Lo laser giat e
system of 1t h&%@ﬁ?@%érmgbﬁiﬂt gﬂﬁg (lt:%rr\lg%gﬁ claﬁr g'égtae'&%t?’gﬁ;ﬁ? ﬁéa cor ner
of the firstysWsimés tbabrbae dachaeloi nting device while the first
synbol is nonitored through a displ yfconnecﬁ ed to the vision
cameras. 15 in th&hapepties ceqtral °f AR ff-second symbol is pointed
by a pointing deghgest | EqBpisREOME SMaelps of NBN) hedrkigt borsgh a
di splay connected fo the post-vision canera. The method further
conpri ses t hpostepEachregpordingagl awarweh aspect dhe SeRALPUR Y9 o be
mar ked di spoged, under .t he_vj $l s i ng a

sel ected chi ﬁ‘%ﬁsﬁbmﬁﬁ erc%lﬁ ZAS%@EEI ngé \?)?ngltléﬁgggﬁrﬂ%rgﬁgﬁr (%"ggé%imr?g one
poi nt on t he cehbppeiing Wisiki sgmesd enémoatchiogna coprdinatp Rysag ahtieg

e B, T O LERPRNL M SRR o o

correcting thggmgking error and the alignnment error with respect to
the 25 marking reference point of %3”‘ chi t he

corner of the chi g the plePicEh@ NG h%ﬂtiﬁ’;@e%{?r@e‘)o‘vﬁhﬁj& é Hé‘hgﬁﬁlp is

moni tored thr iftl Rl F¥ S SdnkéreliRBrodghl Daisplkgavhascted e
step (i) corrpa%ldg%sﬁ?%eﬁlgu ¥tsteps of (il) phot ogqr aphing the chip, 30

and (i2) meadbe visgprxcamerag. devi ati ons of the marking reference point

?';f eﬁ Qﬁ Cgﬂs"t ographed, i mage £y AMchier BRIthe NecbRE AR 19 Pollited®Tbyaa
pointing device while the second symbol is monitored through a display
connected to the post-vision camera.

The method further comprises the steps of (g) arranging the tray
containing chips to be marked disposed under the vision cameras, (h)

20 observing a selected chip using the corresponding vision camera and
teaching one point on the chip as a marking reference point, (i)
photographing each chip using the corresponding vision camera and
calculating an alignment error of each chip, and (j) performing marking by
correcting the marking error and the alignment error with respect to the

25 marking reference point of each chip.

In the step (h), 'a corner of the chip is pointed by a pointing device
while the chip is monitored through a display connected to the vision
cameras,

The step (i) comprises the sub-steps of (i1) photographing the chip,

30 and (i2) measuring x and y deviations of the marking reference point of
the photographed imége from the marking reference point of a reference

image and an inclination of the photographed image from the reference

4



i mge and an inclination of the photographed i mage fromthe reference
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Description of the Drawings FIG 1 is a plan VieWi||UStI2gt eper

typi cal | edP ¥R strip: 5 FIG 2 is a viewillustratinfC FOEH
| aser marking system FIG 3 is a viewillustrating the structure of
the | aser marker of FIG 2; FIG 4 is a viewillustrating a typical

tray and chi pgli@li®&posed therein; 10 FIG 5 is a viewillustrating

the structure of a | aser marki ng system adopting a nmarking

calibration nethod according to a preferred enbodi nent of the

present i nvenBiieiDeddriGtion of thedDreivdvgsi | | ustrating the structure of the

| aser mar ker of Fl}ﬁ 9, 11? FI.GS.. 7A and 7B are flow charts for

expl ai ni ng a met hddof! 15 @RRnyigyiilistialing artyrical Iaad fame stépki ng syst em

according 40 the pgres b ; i fk: for

expl aining a pref erregjgr?géég?lﬁg%ﬂtr&g}gg g:pa&lldis%g c?mﬁqvﬁﬁ%—?@ 7A; 20

FIG 9 is a flow dH& 8 is enviewjusiralinggtha shiuetuse oéthedadmdhamdet 0dbFIG.St ep

12 shown in R.G 7A; FIG 10 is a view depicting the measurenent of a

marking error 'in each cell; FIG 11 is a view depicting the

measur enent of an MG ghient view dlustrangfa &/pidil prayaadd Fiips Hspdsed

fl ow chart Egé expl aining a preferred enbodi nent of Step 20 shown in

FIG 7B. < & "htion of references in the draw ngs > 30 10: strip

12: chip f4: identRIf 6a bafew AOsPRingl®@: s BBGERA RSk s

hori zontal trapsfer table 30, 130: _Is%adertﬁll{mma}bf rﬁ‘&rkm%zsyjs?em
adopting a marking calibration method according to a preferred

embodiment of the present invention;

FIG. 6 is a view illustrating the structure of the laser marker of FIG.
5;

15 FIGS. 7A and 7B are flow charts for explaining a method of
calibrating marking in a laser marking system according to the present
invention;

FIG. 8 is a flow chart for explaining a preferred embodiment of
Step 11 shown in FIG. 7A:

20 FIG. 9 is a flow chart for explaining a preferred embodiment of
Step 12 shown in FIG. 7A,

FIG. 10 is a view depicting the measurement of a marking error in
each celi;
FIG. 11 is a view depicting the measurement of an alighment error
25  of a chip; and

FIG. 12 is a flow chart for explaining a preferred embodiment of
Step 20 shown in FIG. 7B.

< Description of references in the drawings >

30 10: strip 12: chip
14 identification tag 20, 120: supply magazine
22.12: horizontal transfer table 30, 130: loader
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50, 150: step notor 60, 160: laser marker 61, 161: |aser oscill ator
63, 163: gal vano scanner 63a, 163a: x mrror 63b, 163b: %OQPWPBWZ(@@,
164: f-thefd dzP9s66 100: control unit 16, 110: tray 165: pei/&ir0i00841
canmera 167: light Best Mdde for Carrying out the Invention FIG 5 is
a viewillustrating the structure of a |laser marking system io0
adopting a marking,calihration nmethod acc dhsg t.0 aqqreferred

enbodi nent of theg'B'r@rseé‘H?[OPﬁ@E}ﬁr?on. In t 79 dPRWFRE MR same nanes

are used for the sanes@ligs@nharkas t hose i Bt hel1Casyeddiafa | nvention
and detailed descriptions thereof are omtted. A |laser marking system

160 i ncl udes a tr 8y &P gajvanegeanner 120 B3a¢ BB XMAHPra plurality of
trays 110, a | oad 1 I, AA one of theyutt 3 omthe tray
suppl y magazi ne 1§8bhﬁsglﬁ3’ﬁ@g the dr aw?drt’ r'l%'sfﬂ%gaqghga hori zont al
transfer stable 12200zacattepunidt or 150 transiGertddnigayt he tray 110 on
t he hori zontal trqgg]‘ er. table 122 in one dli§refti on, a |laser marker
160 narking a char 82t ¥rOBFAE&A chip in a &f (9% the tray 10
transferred 20 thereunder, a post-vision canera 170 photographi ng a
marking on the parked tray 110, and an _unl oader 180 unl oadi ng the
mar ked tray Best JopGaprungaut (e ivegRtiolhgazi ne 190. Further, the
| aser mar ki ng sys k I i t i

oader 130, the st 53 it ar RS ERE! € sttre HFH 14R0 kIS GolTf
post - vi silon @depling 180 maikivgt lcalibratioadereth@d. aa®rding fposa- prefeoad

canera 170 i : . %l%q rge u j i

phot oel ectri %nﬁo@ﬁ@?ﬁfﬁ{hg&ﬁ%e 58§§@%§hgf”n§‘% ?'%h%ﬁngdﬁﬁ%o%%h]né g?@??ri C
si gnal . The iand esed tfyr tife bagbtelementicad tiwseainl thascowentiorshdwentioh t he
post-vision ca 170, is first, recarded o he CCD. The |light of a
phot ogr aphed apﬁ%galﬁegl %&p@q@th@mcﬁaﬁpp@?@t colors by an 30 RGB
color filter attaphigdetmatiity SEleml 60 ﬁﬁi&ﬁfe%ta?dayghpiblﬁlrﬁa@@iﬁrv@ﬁ?@d
into an el ectric signal qu){r[ hundr eds. of thousands of phot odetectors

const i t ut®ng cPARRINIDH2 RIYENLP! Ry h1 Q& loadpbhdle diayviBa @ngi dhe tiays
110 from the tray supply magazine 120 and aligning the drawn tray 110

on a horizontal transfer table 122, a step motor 150 transferring the tray
110 on the horizontal transfer table 122 in one direction, a laser marker
160 marking a character on each chip in a celt of the tray 10 transferred
20 thereunder, a postvision camera 170 photographing a marking on the
marked tray 110, and an unloader 180 unloading the marked tray 110
into a tray collection magazine 190. Further, the laser marking system
includes a control unit 100 controlling the loader 130, the step motor 150,
the laser marker 160, the post-vision camera 170, and the unloader 180.
25 The post-vision camera 170 is a CCD camera. A CCD (charge
coupled device) is a photoelectric transformation sensor changing light
info an electric signal. The intensity of light incident on a lens (not
shown) of the post-vision camera 170 is first recorded on the GCD. The
light of a photographed image is separated into different colors by an
30 RGB color filter attached to the CCD. The separated color is converted
info an electric siénal by hundreds of thousands of photodetectors

constituting the CCD, each of which corresponds to one pixel. An



6 20 Cctober 2006 WD 03/ 092069 PCT/ KRO3/ 00841 anal og si gnal out put
fromthe CCD is converted into a digital signal of Gs ag@cﬁ SO bg‘ﬁt
an i mage signal is output.  The post-vision canera 170 réce 2 |2I t

fromthe trwyoddsoeind generates an electric i mage signal. pAVkrBRER1
si gnal phot ographed by the post-vision canera 170 is s transmtted

to the control unit 100. FIG 6 is a view illustrating the structure

oL 125t dMSEGRY. iR YRG0 W B e bR B

f-theta |ens avfi#1s @ovthsi an irnage siynkbis oQPOET AthieNGoViskhie hiefa MBS
signal by receiving,li %pt fBom a {)I urality of io chips ¢ to be marked
in the tray TeBEIVES lighffordne diavt t1thgnd iggherates AR &legidy image sigral.
controller ( ; t ' A 1 a } ok 1:Qr
163b of the (i:]yg?van s)gégﬁlﬁgrﬁ@é%g% E%@dgsﬁgh%o(ﬁ?ﬁ%ﬁ?@%?%t%{%n{z olgt
the posi t5i orrastemitied tehthp contrplignit @ t he vi si on canera 165. The

| 1 I pcl . i 63 h ' '
TBab. "and a mot or RBbb A M SAE G prbe sk ot R
163a and 163), RefdrrbgaosFis. mdkes [HRamaRen !0 GibRidIsh Masbr oagillgtori n

an X-Y directjon by adjusting the positions of the mrrors 163a_and
163b. The f-tipdy @ PENRNA 62T 110 Ahhietdiehs Hhtansorpeamge 165

i ncident | aspihebaMy 4l eldd@icitddeesBRAL b Facivind Bght’ ﬁéfmlé-glurglﬂ¥-5tf‘e
vision canera 165 uses a CCD canera |ike the post-vision "canera 170.
Preferabllp, &WiPsoe tabpinarked iy ther trand 19, slight Eanemiing ishtde ée tray
arranged to | . i :

i roction pergendy anrlet fiofhal LERAhon bl Mot B 4y Gnirer
transf erred. TE3bsof the lgalvanoissannér 182 avecading todhe isfsrmM&on abdug thsed

is determ ne . ac di.ng. the si.ze.of the tr 110 and the field
of view of t%@%@gﬁeo&gﬁe élﬁgrot”ggéﬁlrjﬁﬂné%he\/\)ﬁ%'ﬁngamgﬁ%qé?'de of the tray 110
alhong a gi re]E:t i on Tihe gﬂ\lrlarig) sdan@et 363 imﬁudésaﬂhéfbeﬁﬁlgﬁf 1'E|$3332Iﬁb W‘ﬂin@lr
short side o e tray in iirection perpendicular to t ong
ST o 180 HeBBs Al bl anet Srowih eiirsr et e e & ok ars 4857 ¢

100x100 mm igndt Y&BLY ahiltl @RafSBHASST Ridtn 39 AplcABESHiRRY RYUH mUWmKLY to
the tray transfer djrection and the tray 110 is successively noved

1€ Y. -
four tines, BYeEHe By afiuahpinepRsiticns afihg minkers dfdarand 163b.

The f-theta lens 164 forms a same focal distance of the incident
laser beam in the entire portion of the tray 110.

20 The vision camera 165 uses a CCD camera like the post-vision
camera 170. Preferably, one or a plurality of the \)ision cameras 165 are
arranged io photograph the entiré length of the tray 110 in a direction
perpendicular to a direction in which the tray 110 is transferred. Thus,
the number of the vision cameras 165 to be used is determined

25 according to the size of the tray 110 and the field of view of the camera,
For example, when a long side of the tray 110 along a direction in which
the tray is transferred is 320 mm, a short side of the tray 110 .in a
direction perpendicular to the long side is 150 mm, and the field of view
of the vision camera 165 is 100x100 mm, if two vision cameras are

30  arranged perpendicularly o the tray transfer direction and the tray 110 is
successively moved four times, by the step motor 150, so that the entire

surface of the tray 110 can be photographed by the vision cameras. [If



surface of the tray 110 can be phot ographed by the vision caneras.
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caneras are arranged by 2x2 along the transfer direction 20t ?Q@
110 is successively noved two tinmes, by the step notor 150 to cover
the entire surface of the tray 110. Preferabl yPGEFEARFIOE3HAB41 si on
canera is provided to observe a 5 marking state WIPESAKROMIOGRODA a
direction perpendicular to a direction in which the tray 110 is
transferred. fboevisenhedierts ea amargediy 2x@rakdngthe raasieadieectionr tkeng

system usi ng aser S em accordi ng to_the sent
Thvent | on w1 25510 BedlerrRuiip BosF MERRFGR) a ek inds 1L BRRky
charts for exmbwmrmgjrmdmifhmltraﬁmal i brating marki ng i n a Iaser
mar ki ng system accor %é to t present invention. whet h a

marking error is t'd® & @lﬂ' Ho?t'v'%%ﬁa%‘@fq 15; growgﬁgé?@gs%rg{eeap 10)

When it issdefmarkmgiedtd whift efovidy inhatirédiien ivkkdragulaldo er ditdctibs in
calculated, in tp(ta caseﬁ% using a plurality of vision caneras 165,

for exanple, VOGP IREERHATREHASEMES  chips to be observed are

assigned to the virgRBtheae cabrafty hSikel id blasdrinfarkiBg isgstdml hsavy char t
depicting a preferred enbodi nrent 11A of Step 11 shown ?n FI Gsmg?A 20

Referring to PPGaSE, Markiag kst Ar&P disoto é%\ﬂﬁ?sqné nanden el e a

surface of th&dcFrigyd BdiBwor a pI ate (not shown) having the same shape
as the tray 110 and the tr 110 or the plate is disposed under the
vision ca&hera 165/€8: &t :?@)j T&Oﬁ‘retfl@" @ﬁl’«tﬁ rgr ﬁéB‘éF"”gaav\mef'@dp%er on

which bl ack dgpkrdtifg %ér’ﬂr@dln' & 14622 harkih s?ét@m YecdrdiBy $ &ﬁfﬁ@&%s@f‘nt the
mar ki ng paper 25 is disposed at a focal length of t e f-theta | ens

164. Next, t HBV8Hi98r marker 160 narks a point, for exanple, a central
point, on each celdyj Wvﬁé?ﬁerr@rnﬂrﬂiﬂ%%i%@ﬁs%tb@(‘é%%lé?é‘d@h %Héﬁ é&!?:sOf the

tray(St ep 32). The vision canera to observe each cel

det er mi ned bychsekedftag 10dr Yvhen dieistdedgrminsichin Sisprg ‘ﬂmbthﬁ @atkrng

Caneras 5  error is calculated, in the case of using a plurality of vision cameras 165,
for example, four vision cameras 165, chips to be observed are assigned
to the vision cameras 165 (Step 11).

FIG. 8 is a flow chart depicting a preferred embodiment 11A of
Step 11 shown in FIG. 7A.

20 Referring to FIG. 8, a marking paper {not shown) is attached on a
surface of the tray 110 or a plate (not shown) having the same shape as
the tray 110 and the tray 110 or the plate is disposed under the vision
camera 165 (Step 30). For the marking paper, a white paper on which
black ink is printed is used. Preferably, the surface of the marking paper

25 is disposed at a focal length of the f-theta lens 164.

Next, the laser marker 160 marks a point, for example, a central
point, on each cell in the marking paper attached on a surface of the
tray(Step 32). The vision camera 165 to observe each cell is
determined by searching fbr the central point using the vision cameras

30 165 (Step 34).

After Step 11, a coordinate system of each of the vision cameras
165 and a coordinate system of the laser marker 160 are matched (Step

12). In the above matching step, the coordinate systems are matched

8
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30 165 (Step 34). After Step 11, a coordinate system of each of the
vision caneras 165 and a coordinate system of the |aser marker 160
are matched (Step 12). In the above natchi-ng-step, the cdbPatohar06
.systens are nmatched 8 20 Cctober-2006 PS /KR2003/000841 |PEA/ KR
16.06.2004 since the'unit of a coordinate vi ed A83/0040841
canera 165 is different fromthat of a coordi nat e!REANRASEHH.200k

| aser marker 160. FIG 9 is a flow chart for explaining a preferred
enbodi nent 12%”0%*1“9%@E?%WSNW“WGYW%WSQ"R@W@ﬂg@ﬁt fferef o,
the |aser marksh tifir BR0bRIRAL UehelloyielasePiBALS 160, @ rectangle in

an area of the marking paper correspon gto the cell with respect

to the central poifh®&. Prs stftqw gzart Breppleding a preferred eoranidivagrd 1&%st em
of the | aser cff%'téﬁﬁz%ﬁ&m 'ﬁ‘f"ﬁltet 7tAhe positions of the corner points of
?ie ected”

a selected cell are 10 ed by the vision canmera 165 arid the
coor di nat & syst emRsfferihg toviFI§. dh tbaneser metkeari®Ot merksopeidisnatt thesyst em

of the | aser r : C [ ; r Step
12, a predet e%ﬁ%ggf%?rgggﬁgwaﬁﬂgq% %%giog %H%S%E%yg#%rec%gg%%?nﬁgﬁj t he
mar ki ng paperthe aretiegifonelpegt tm teachnitdi pintAinf Stept 323 \(Biepl 40) & Bk of a

sel ected chip iﬁ{’,{%}g%g%t%&’(ﬁéﬁg{a% {ﬁéﬁ%?glg%ng vi sion canera 165 on a

di splay (not Ko n canmera 165, and one
poi nt of the firstNesynthel pdsitians ¢@fothet estnbiy painfsobhta sgectesdi aadl fneot

shown) as._ a reference point PL (refer to EIG _10). That is he

refer encewpoic[??"n’f%loeibg th?a\ﬂaﬂ? @ etr?\é%éo‘;r"?de oﬁﬂ?ra@am §Y%ﬁmc§n&'rea 165

(Step 13). 20GidNextamuai 165 salthe cebidiriate slat@n \oé thdiysdrhmarker tésaendi ng

vision canera 165, g.se S ol S2 is marked at the cell of the
Shnrdp et

marki ng papdf? e reference point Pl by searching
the first synbol A8&r @&nsh tibe ar gbdena@epdirst syibdl S e hfbrkedTheat r ay

10 or e P B SRS AR o ADOLE TR 19 RESTSES e B,
post - vi sign nsf & sdiéBet@Mipng dbBeded iblyectdr@Rppeding MRichidarterh 68
direction on a display (not shown) connected to the vision came.ra 165, and one
point of the first symbol S1 is pointed by a pointing device (not shown) as
a reference point P1 (refer to FIG. 10). That is, the reference point P1 is
taught to the corresponding vision camera 165 (Step 13).

20 Next, while each cell is observed by the corresponding vision
camera 165, a second symbol S2 is marked at the cell of the marking
paper with respect to the reference point P1 by searching the first symbol
S1 and the reference point P1 (Step 14).

The tray 110 or the plate completing the above marking process is

25 transferred under the post-vision camera 170 and observed by the
post-vision camera 170 moving in a direction perpendicular to a direction
in which the tray is transferred, preferably, one cell by one cell. An
operator observes one of the chips on the display and points one point of
the second symbol S$S2 using the pointing device and teaches a

30 comparison point P2 to the post-vision camera 170 (Step 15).

Next, the reference point P1 and the comparison point P2 of each
cell is detected by the post-vision camera 170 to measure the deviation

of the comparison point P2 with respect to the reference point P1. Then,




in which the tray is transferred, preferably, one cell by one cell.
An operator observes one of the chips on the display and%‘goi nts one
poi nt of the second synbol S2 using the pointing devi ce dhdctoberciids

a 30 conparison point. P2 to the post-vision cpar/KRZ008D08415) .
Next, the reference point P1 and the conpari son poigia/2 16s5e66h
cell is detected by the post-vision canera 170 to neasure the

deviation ofpy b@npwfnesmame@tde%tm tuhthrtﬁé ma@detémméwde\emwrence
point P1. Then, \11111 C%t(a O?R%dt Ob%i{i 2006
PC T/ KR2003/ o‘?ﬁi‘gaﬁn WERPNF@ 26 a@é %(‘9‘*4"'1 INGCRFRIAP i€ &

devi ation W tif 4 heeris9dabesRovigdSigyi18l.i ome ﬁ@l&w&rrbw@tdﬁéd M shePl and
P2, a marking error iS calcul at ed and stored mermréﬂ(not shown)

(Step 16). THECWRRPKEMGed e errrent gigiment vales %Wﬁr’?“lr@r@ apdtheor r ect
adj ust ment; vaj Wﬁgpfﬂﬁeo?( the r ﬂan%Géé‘arﬁ{éﬁd 163 t& perf®rm! flarkk@Bbyof the

gal vano scanne 3 to performmarking by correcting the marki'ng
error. The mﬁeﬁgn@thedwamgcﬁﬂcmuon process can be applied to a case

in which the chi AhethBndngdt d:ﬁ* cla)(:u%rhﬁﬁ){)‘?&ce'sg' cSABR WLéd&J‘ th& i ay

110, or the chips are on a stri However, e chips are
moved in the which thaeycllms)arearegalarlgraﬁ@ryedm pagh ol efbR tegtyi PYOneethe t o be

measur ed andpﬁhﬁéﬁ%%d gll;lg Cih e%eq,lghtwh.?enqﬁg |Ch@g atré‘?ndwﬁiﬂ {}Q paper

coul d be by mar ki ng ipin the't
tray 110 oontteyni hly ahiahgnmenttéreorcefl ¢adhschip rr@ﬁgedoatte mleesurgér@d

Dt 70 28w GrEkER, Skl b, WACHIE IndTbik O RS ERRF bel®

- point is newy assignedis rm ned
det ermi ned i meSaepd by nsiting aheaaestkp imghetrapr i n each cel |l previously

et ned 1o TeRR 8 19 10 MR sl (p8 BE Ry PR 11 1S

determned in Step ew nar kK erence
assi gned, whidaend hesititm ps sm%«m éd (Byep hé) C W¥hadisgrom cinarging i refepance20

carer 1 e LU P oS, MR,
mar ki ng in Step 10 hat the marklng error in each cell previously stored in the
memory is to be used, Step 17 is performed.
When it is determined in Step 18 that a new marking reference
point is assighed, while the chip selected by the corresponding vision
20 camera 165 is monitored, one point of the chip, for examplé, one corner
point P3, is pointed by the pointing device so as to teach a marking
reference point P3 to the corresponding vision camera 165 (Step 19)
(refer to FIG. 11).
Next, the alignment error of each chip is calculated by
25 photographing each chip using the corresponding vision camera 165
(Step 20). When it is determined in Step 18 that the previously stored
marking reference point P3 is to be used, Step 20 is performed.
FIG. 12 is a flow chart for explaining a preferred embodiment 20A -
of Step 20 shown in FIG. 7B. Referring to FIG. 12, the position of each
30 chip is photographed by the vision camera 165 (Step 50).
Next, by comparing a reference image of the chip (indicated by a
dotted line of FIG. 11) and an image of each chip which is measured
(indicated by a solid line of FIG. 11), x and y deviations dx and dy of the




reference point P3 to the corresponding vision canera 165 (Step 19)
(refer to.FIG 11). Next, the alignment error of--each chip is

calcul ated by 25 photographi ng each chip using the correshOs@bp006
vision camera 165 (Step 20). Wien it is det er B{TREKRR08BAH08:#L hat
the previously stored nmarking reference point P3 iIREA/BRBE.CALBM St ep
20 is performed. FIG 12 is a flow chart for explaining a preferred
enmbodi nent 20markyig Sefefenze rAGWR3 firorF| &G polts. PRaxf dhe | relprerceringgel 2,

t he position i b ra
165 (St ep 50 EREipg R B rhenkdhRRIARE I Do dnd R e ER 17

(1 ndi cat ed byé af thdohdasdrdd ciapcﬁrelﬁ’n@suﬁaﬁ)(smwan |mage of each Chl p

whi ch is neasured i_ndi.cat.e a solid li of y
devi ations dx and %r%eg?@, ing; |5 ﬁ’er%ﬁ“?ge% 855%? ngo%% marklng

P1T/ KR20034 00&8d1ofl EE%‘éEbdrﬁh@ﬁcélOQélculﬁ'éﬁdkinngtepeiEeraaﬁdﬁe poighine3 from
a point PO of the yeference i e res on to the markin

ref erence poi‘:r’fforli%{ %ﬁ’tjc R ?"’Hnﬁ%ﬁgt n% é"%d%ﬁ’f’e(itﬁg Wﬁa@a’?‘@% chi p,
are neasur ed defireficed Bdint M@ 6f egtiehi) (Stapr&i)ngThat pelcbasia@thgddihe
correcting the marking error of a corresponding cell calculated in

Step 16 and t#RVEl ?rﬁfﬁ?rEWP X giggr 1692 @REHNe Y Pl EaiPaplethe 91Oy 52

Wi th respect dnh&e1amarkidalistdLh iRl 8auhecHiPisthaked of each chip (Step
21). That is, considering the above errors, the x mrror 163a and

the y miribr 163b #houdfei ”d&ﬁ\?&ﬁ‘ée PecterfrbemMiedmepba mfthid eymakideach

chip is markeghcni i Bwfbflwtrw@s a@s&f@e@r%eﬁreg&t&mhmah kR
met hod of - marking each ina a tray is described, the

present i nverdRPged &am "l?ého‘fa‘b’mai’@é’“% ”h?”ﬁﬁ Hbée’tﬁ’F“"(‘QﬂP MATEng REORR ki ng

by det ecting @acﬁ%rhlﬂ\ﬂﬂer?fh%QESﬁgctlvgéﬁlﬁs %}h@a%%ﬁ;ﬁ%ré Bpget i ve chips
formed on a strip are nmarked al though in the above &eferred

embodi ment a et hédsofalthaugh: i mﬁ éP‘P‘f@gp'f@éﬁ‘rREi%g”ibﬁd@%ﬁkf”ﬁ ogly@ft em
using a plsuraéalngaéuﬁ@ Mbﬁdr%n in %arﬁ%rﬁ%g'%é?&ﬁcré:ﬁ’&% an}smpr@rse@ron

i nvention can appli where one wid a tray or a
stripis obsé?avf@ﬂaﬁﬁ ﬁgsciilt@ﬂn§19ePKﬁS§FtolﬁV9nf'0ﬂ can be app“ed to a case

where one width of a tray or a strip is observed using a single vision

camera.

20  Industrial Applicability

As described above, in the method of calibrating marking in a
taser marking system according to the present invention, a marking error
in each cell and an alignment error in each chip are measured and the
galvano scanner is controlled to correct these errors so that the quality of

25 marking can be improved. |

While this invention has been particularly shown and described
with reference to preferred embodiments thereof, it will be understood by
those skilled in the art that various changes in form and details may be
made therein without departing from the spirit and scope of the invention

30 as defined by the appended claims.




camera: 20 Industrial Applicability As described above, in the nethod
of calibrating marking in a |aser marking systemaccording to the
present invention, a marking error in each cell and an a?&@?@@ﬁ‘tm%
error in hotbd p are neasured and the gal vano scanngri&os/onssi
controlled to correct these errors so that the quality of 25 marking
can be inproved. While this invention has been particularly shown and

descri bed i tth rlgfe ce to preferred enbodi nents thereof, it wll
be understM@-’ski lled in the art that various changes in
formand detail $. mayAbesthomete dalieating nvdrkingusn adawrmankcngfmmm he

spirit and.s e of the invention 30 as defi n the_ appended
cl ai ms. 11“‘°le§0 q ilaser mgrkanvpe fm"ﬂgjmaﬁi ’WI §er|wng BPext ober

2006 WO 036%%@@%npgfsl<ﬁo§/t%986éng \éy‘ﬁﬁ.lrélﬁy %lf@'igl'@ﬁj chéerds, ehdgt hod

for calibrating marking in a ['aser king system including a |aser
mar ker per p@ﬁﬁmgm @amara]getﬁﬁtzm@amému eftprcegsethed worptisdgithecel | s
of a tray Qs plurality of vision caneras, and a 5 post-vision
canmera det eCtDI ng a marking error, the nethod conprising the steps
of : (a) aSSI gni (= %aighinghéqnhtdli;ineo bbsdrseastdt to acomespesdmgdiisign vi si on
caner a; % mat ching a coordinate of the vision canera and a

coor di nat e*®7®%:0 the | aser narker; (c) marking a predetermned first

synbol on a chi @)ehatehing apstdingte ofwme@ﬂwadieﬂgah@atdme:rmmta of
observing a selecte first synbol using the corresponding vision
caner a, 10 ant'e 1888HPAESEne point of the first synbol as a reference

point; 15 (d) 04@?%%;&@ 4 prdétefhincaFGdyniity oh@ecm%eéea%smsh nt of

t he Chlp usin he correspondi ng vision canera and ng a second

symbol on cwrﬁ@sn,qmdwam e @@Beebswnar@ selectadefiict S]é'@bﬁl usmg the

corresponding vision camera, and teaching one point of the first symbol
as a reference poini;

15 (d) observing the first symbol and the reference point of the chip
using the corresponding vision camera and marking a second symbol on
the chip with respect to the reference point;

(&) ohserving the second symbol on a selected chip and teaching
one point of the second symbol as a comparison point; and

20 (f) detecting a position of the comparison point from the reference

point on the chip and calculating the marking error in each cell.

2, The method of claim 1, wherein the step (a) comprises the
sub-steps of:

25 ' (a1) aftaching a marking paper on the tray or a surface of a piate
having the same shape as that of the tray, and arranging the tray or the
plate disposed under the vision cameras;

(a2) marking a point in each cell using the laser marker; and
(a3) searching for the point using the vision cameras and
3¢ determining the vision camera to observe each cell.

3. The method of claim 2, wherein the point is a central point

12



(e) observing the second synbol-"ona sel ected chi p-and teaching one
poi nt of the second synbol as a conparison point; and 20 :
detecting a position of the conparison point fromthe ref%déﬁt(?germ%
poi nt on ik and cal culating the marking error in . 2.
The net ho o%'(}g{cbrgi m 1, wherein the step (a) conprises Fﬁgﬁ&gﬁ@#g eps
of: 25 (al) attaching a marking paper on the tray or a surface of a
pl at e havipg the Isame shape as that of the tray, and arranging the
tray or t h8 ?ﬁha(feé'di sposed under the vision caneras; (a2) marking a
point in each cell using the | aser marker; and (a3) searching for the
poi nt using the vision caneras and 3o determ ning the vision canera
to observe eachcel IThesmelipd ohetidi@ad ovherply thesteriiareemprisss BRint i s
a central p@lgfenst? 20 Cctober 2006 WO 03/092069 PCT/ KRO3/00841 of
each cell. 4. The method of claim3, wherein the step (b) conprises
the sub-steps f) rBarking comekipaintsocher cpwésnandaty sek areaswitmdi ng

cell area w | i usi ng the | aser marker;
and (b2 alebEe RITEEE I3l BRGNS BsrhBiMiest e using

f:or res pongi ng (\éotZ;s Heﬂecﬁr@g;po&'ti@mbfrmé ebin:c&g pﬁin&omidg aau‘oerg_sy@rhtﬁm of the
aser marker, an a coqgrdi nate system of the correspondi ng vi sion
canera. - 10VEIoNGRENGER AREANYPNIEY & GAPISARSHEI Of TedfRerraker8)d o
corner of atcherdindis bystgmastthé soP@dpdhamhgilsian BaBEd.Ng device while the
first synbol is nonitored through a display connected to the vision

canerad® 1s 6. The method of claim 1, wherein, in the step (e), a

corner of the gecong,SyBlRY df [ i j ile
the second synbol is _no%??ordegﬂa?ﬁr‘_gqg rgi}?aﬁﬁstgﬁ_asgtédcg%nﬁelg%ﬁe set?"omt he
post - vi si ofhe Waheyrabolds ppintathéy reppidting dewicaiwhile, the dirstrewmbdnipr i ses

the steps pfnikQl AIABAY Ak Eorl e RThaVRIRCAhLAS. to be marked

di sposed
] ?
15 6. The method of claim 1, wherein, in the step (e), a corner of

the second symbol is pointed by a pointing device while the second
symbol is monitored through a display connected to the post-vision

camera.

20 | 7. The method of claim 4, further comprises the steps of:
(9) arranging the tray containing chips to be marked disposed
under the vision cameras;
(h) observing a selected chip using the corresponding vision
camera and teaching one point on the chip as a marking reference point;
25 () photographing each chip using the corresponding vision
camera and calculating an alignment error of each chip; and ‘
(i) performing marking by correcting the marking error and the

alignment error with respect to the marking reference point of each chip.

30 8. The method of claim 7, wherein, in the step (g), the tray is
disposed at a position of the plate in the step (a1).
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under the vision caneras; (h) observing a selected chip using the
correspondi ng vision canera and teaching one point on th hj

mar ki ng reference point; 25 (i) photographing each chip g%ﬁﬁ BF’?%OO%
cor r espo@ B§?3¥F%i on camera and cal cul ating an al i gnmeRT/E&IFHB+ 1ot
each chip; and Q perform ng marking by correcting the marking error
and the alignment error with respect to the marking reference point
of each chip. 0 8.ThHEheetvedddlah % Ivdiaren, inviherséem(h)j a corersfep (g),

h i i d i1 f.th in th . ). 13
20" ot ober TE0BED SePQAdI B0 PRENI 50 R ShE+1E e ONTEERY o1 Ji m
7, wherei nthr(buyl'télaisFIa?moﬁﬁéctedt@ﬂ’(eﬂﬁéioﬁi:anfelf&.Chi p is pointed by a

pointing device while the chip is nonitored through a display
connected to the vision caneras. 5 10. The nethod of claim7, wherein

the step (i) compri 988 hbRodSeSkePSwRE sl irﬂe)stteﬁqt)cw R89nd he

chip; and (i2) neasuring x and y devi ations of e ‘marKi ng reference
poi nt of sWtesieheobgr aphed i mage fromthe marking reference point of

a reference 0.4 ﬁg% i_.ngli.nati on of the photographed inmage
fromthe refer g(r'@remgﬁ)ﬁa e_u?diﬁ*enc,cﬂiﬁ,%td
(i2) measuring x and y deviations of the marking reference point of
the photographed image from the marking reference point of a reference
10 image and an inclination of the photographed image from the reference

image.
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