2 in industry to renove the nold flash fromI| C packages and ot her

el ectronic conponents. However, they have sone di sadvant ages which
significantly affect the productivity of flash renoval and reliability of
the IC5 chips in manufacturing. For water jet sputtering, high cost and
subsequent drying are the main drawbacks of the technol ogy. In order to
obtain high pressure water, a high-price ter conpressor has to be used to
punp water to % h S S kﬁ@g

the jet nozzléﬁ$s§§§hﬁggﬁt th Q%ﬁ%ﬂortkggﬁagdﬁ flggﬁ §¥éﬁtgcn a eaﬂ%ours)
due to the snedmdnerhes ﬁlzeacfamniﬂ ghomReBeNpeess H@wever Usthey dhavegh

pressure vat erggpdp dﬂégdfréﬁgaéak cR@arghng sqgntlfﬁclaﬁttlgyozaf&édtcr% the

cost of 15 t he roc SS :Fi er nor e, ﬁ\ﬂeﬁ,ﬁt Chl%féra'fter@;ff sh renoval
have to be driREPHH %ﬂ%hﬁ%éﬁﬁ ash EREQV ddst and
reduces the pr@ﬁnpélﬂmtmanﬁﬁacﬂﬁfhﬁg of wet etching in chen1ca| sol utions

to renove nold flas S Sev I obl ens, .Fi t.he
chem cal solution tlg ]gt c%t€ gl%lf?‘f%éé)%l%h;ﬁlc%lﬁ %?S eggsélrb?s(;aés%u %5 the
| C package anddxrpindeamet a:lhd epalifr drewbaThe cifertikal ts@hu@l@ﬂYrray In

penet rat e i Nt Qo her| Co PaGKARS higHogkaMBuOOAELE At dgh Alr e Ut B ps.

Secondly, netal 1s chemcally nore "active than nol d materi a
Thereafter, itCPEPEEFFPEUINRS obPi RE auBRENi &I Pk‘@Put"‘fatfr?%F@h sevesfiehi cal | y
rmrﬁ gct:y@ t ochbesamd d afﬁiﬁcﬁiplﬁirlhil'([j plr@%&u&ébl ve Meahhmillead sréaljedhis
nmet hod al so requires water _rinse and_a equent ro

Therefore, thi&HeTRoH"i ¥°59eﬁu§m"§’ea3§ %hg) gdp??fl &%5‘[)? @ﬁ&iﬁ{lt%rms of
cost and produtewvhoyrsThisei hoethieosmad lainved leo sdalev andhdiagiowater

nmenti oned pr o%fggsgyeu3| NG | ggera ash%h CNHBE I GEeEP MEERYe dmyd

flash. It is dry process In air
frequent changing of the jet nozzle increase the cost of

15 the process. Furthermore, the wet chips after flash
removal have to be dried in a subsequent process which
also increases the cost and reduces the productivity.

The method of wet etching in chemical solutions to
remove mold flash also has several problems. First of

20 all, the chemical solution to etch the mold flash away
can also be corrosive to the IC package and to the metal
lead frame. The chemical solution may penetrate into
the IC package to degrade the reliability of the IC
chips. Secondly, metal is chemically more active than

25 the mold material. Thereafter, it is difficult to find
a chemical solution which is chemically more active to
the mold material but less active to the lead metal.
This method also requires wateér rinse and a subsequent
drying process. Therefore, this method is even.worsé

30 than the previous one in terms of cost and productivity.

This invention is aimed to solve the above-
mentioned problems by using a laser as an energy source
" to remove mold flash. It is a dry process in air which
does not need sophisticated equipment and a subsequent

35 drying process. Therefore, the new method has high

productivity and low cost. Furthermore, this new method



does not need sophisticated equi pnent and a subsequent 35 dryi ng process.
Therefore, the new nethod has high productivity and | ow cost. Furthernore,
this new net hod 3 does not have pollution such as noise and toxic

chem cal gases or solutions. A known |aser trinmmng systemfor

sem conductor integrated circuit chip pacgkages is disclosed in U S. 5

Patert 5,099,101 to M | lerick et al. THe device of MIlerick et al uses a
YAG | aser whi ch has vel engt h, of 1 £ h i's
removed by "v§88?i ?8 evﬂ?@% 1EEoR $UF er%% Spgcg;é%gcnekgﬁﬁ'ég vant age

of this systegrsest at Spﬂ@tmoglﬁ tenperature 10 rise can cause the nold

flash to be carboniyzed, and tlQ%eE‘eﬁ% h gt e ggewlfulzegemIagna&bngnce of
t he carbon residual can cause a re prohl e ause. t he garbon

residual is ePé@@BF@éﬁ%/Qﬁﬁﬁﬂkﬁ|9¥4&h€ﬁckﬁgeﬁuﬁ%;aﬁﬁq #4ni2 AP -Phe sane
time, thesoxi daklea 03‘. d$o,16hetol aalldrinie ecaml.cauThe pi@hi@ersofu n

el ectrical co L-Q Because | % age

techni que is iﬁ eﬁs@é oA nEUSPFyES%%e %kﬁ grﬁg% gtagreg ce al so
di scl oses a m:uf t DE Dﬁg wicstamter! udi Bhea @del ciheshk ahe aqem%ﬁje
processor. go%&%afec_%rﬁﬂ%ﬁféh' | {dimynagh pg %rrﬂax&zraq rggekabbon i a

limted by the prxel the i nmage processor. Ther % the nonitoring

syst em suf f er sliFegvantaas §§d98h§a§¥SFﬁﬁtl¥kﬁpﬁﬁu igh, LempsrALITe
defined gff i charld Yeal tdhdBdtiesadb1d i PrasR5to BeMYBR¥ohEzEHEahNVENE ON | n

the present i ]Vﬁeaét 'O 2 u'bseolxezl.%lze\g t h‘I%hocat:cl enc%n%tfht!h% %a%ﬁoho

Irradi ate the
residual can cause a reliability problem because the

" carbon residual is electrically conductive when the

hﬁmidity is high. At the same time, the oxidation of

15 the lead £frame can cause problems in electrical

connection. Because of these disadvantages, this
technique is not widely used in industry.

The Millerick et al device also discloses a

monitoring systém including a CCD camera and an image

20 processor. This system requires illumination and the

resolution is 1limited by the pixel of the image

processor. Therefore, the monitoring system suffers

from the disadvantage that the pattern edges cannot be
defined efficiently with high resolution.

25 SUMMARY QF THE INVENTION

In the present invention, a pulse laser with short
wavelength is used to irradiate the area where wmold
flash is attached. All the mold flash is then sputtered
and removed away by the interaction with short

30 wavelength laser pulses.

Appropriate parameters such as intensity, ‘pulse
width and wavelength are selected for a laser with short
wavelength and pulse width. The area on the IC lead
frame attached with mold flash is selectively irradiated

35 by the pulse laser with the selected parameters. By the



flash is attached. All the nold flash is then sputtered and renoved away by
the interaction wth short 30 wavel ength | aser pul ses. Appropriate
parameters such as intensity, pulse width and wavel ength are selected for a

| aser with short wavel ength and. pul se w dth. The area on the I1C | ead
frame attached with nold flash is selectively irradiated 35 by the pul se
| aser with the selected paraneters. By the 4 | arge instant nonmentum of

the | aser pul Sﬁs agpl.i grg op t he | d flqaskiht o%et her W'LaLth t he Ilar e t her mal
expansi on of thar¥ead™FefaF, "ONE G a5P° on PhiE PRSP RN &
renoved away fthenndkd nfdtadh sodfedder whehl thd lange thermak rexpsgoiem
compietely ¢ egp- il ford e CODVROLA PPLHALE A1 SR I Ik &
chem cal etching nmethods can be replaced by t?‘ll s new t echnal o%/ to use
pul se | aser toPeekewevad| awpyadkomhthe metad swdasa.i F&he fFane ent

dry process. thedhBedmesdésagyaptagesiestch as high cost, |ow
productivity and de,gﬁada}:.i on of ICreliabil)it cantal soﬁ?e avoiéjed..
Furthermore, it iSPCEREOED) ekf® HONYGREINEL KB PRy ARTT STPYTFrRT de a
dry process toanénuivemimal ddadsingmetHoeted damibe wepadack@ pucklape rew ot her

el ectronic 15 t ' v e._di %
nmet hods of Ias%?gﬁlgll}?ngrgg é?ggpe;auggs:%a\%n%?h%%oﬁtgp?ggt‘gg%gg@? or@%on of
the nol d fl ashi@inddoxPEPFect bye ofande ¢Ebiciente. A¥Y iRrgResanot héfhebj ect
of the pregentgisy@Phheages, sh€hPheYVhdgha d8dtd Tl hraumalvinided i ng
system whi ch |a | ow.i n. cost agﬁ V\:hichbafhl eves a tfl ghbresol Uél qn. The above
and ot her obj eCegr3fatigR pPEsthireliability can alsd be avoided.

Furthermore, it is an object of the present
invention to provide a dry process to remove mold flash
on a lead frame of an IC package or other electronic

15 components which overcomes the disadvantages of known
methods of laser trimming IC packages which contribute
to carbonization of the mold flash and oxidization of
the lead frame. | |

It is yet another object of the present invention

20 to provide a mold flash removal monitoring system which
is low in cost and which achieves a high resolution.

The above and other objects of the present
invention are achieved by a short wavelength 1laser
apparatus for removing mold flash from a substrate,

25 comprising: a short wavelength laser generator, wherein
a wavelength of a laser beam generated by said laser
generator is less than 550 hm; an aperture through which
the laser beam generated by said laser generator is
passed; a focusing lens for focusing said laser beam

30 after said beam passes through said aperture; a
transparent holding means for holding a substrate while
the substrate is treated with a focused laser beam; and
a monitoring means for monitoring the removal of mold
flash from said substrate; wherein said laser beam

35 removes mold flash by both heating the mold flash and
providing a momentum hit on the mold flash.



I nvention are achieved by a short wavel ength | aser apparatus for renoving
nold flash froma substrate, 25 conprising: a short wavel ength | aser
generator, wherein a wavel ength of a | aser beam generated by said | aser
generator is less than 550 nm an aperture through which the | aser beam
generated by said | aser generator is passed; a focusing |lens for focusing
said | aser beam 30 after said beam passes through said aperture; a
t ransparent hoIding s_for _holdin a.s sthale substrate is
treated with a focusg%gﬁgserS%%%ﬁl‘% d #%hl<ﬁ%ﬁ$ Eﬁ%r %5%??8€ing

t he renoval oflnvedtﬁbashWﬁﬂdnl@@G@mﬁnmﬁpﬂﬂn?nﬁMmﬁxﬂmls@h@ | dseaibedm 35

removes ol d fh@%ér@%t@@hhgﬂ mkﬁéﬁhéﬁﬂé&flaﬁewaeérprqw<¥ﬂthanﬁaentum
hit on the nold f Furt her _scope of app Ilcablllty of th%hgresent

i nvention w | | UBEesRECSPp & @t $henfehelietadesdrd@®damptdnsh

herei naft eg. é&a@peés I%hiﬂéuiﬁdbeauﬂﬁgr§té§drt€dtehbﬁdﬁﬁéﬁtbedf the
description and_s referred.

enbodi nents of * PﬁgnﬁﬁQEhtF5ﬁ géyg ggveHaHy°§a§T§?gEF?gg?ﬁa?? oﬁf@?esince

vari ous changevaandusndhéngesi and modhiacahionpi withandtbeoppinittaed

I nvention w || PPRE € I I '

detail ed descrlggﬁgm%fa EPEERBEQ%R%E%%)F%gp#%Egggg&%h&Séﬁ&ﬁ%?%%ent-
i nvention willskéddre ABrEheupry GxeBr §hésddetpided dgscrdptirred
description "given hereinbel ow and the acconpanying draw ngs which are

gi ven by not 15 limtative of the
present i - v _ es a schematic di agram of
the IC The present invention will become more fully

understood from the detailed description given

hereinbelow and the accompanying drawings which are

given by way of illustration only, and thus are not
15 limitative of the present invention, and wherein:

FIG. 1 illustrates a schematic diagram of the IC
(integrated circuit) package with the mold flash on the
lead frame before laser removal;

FIG. 2 illustrates a schematic diagram of the

20 Integrated package after the mold flash is removed by
laser irradiation;

FIG. 3 illustrates a schematic diagram of the laser
system used to remove the mold flash from IC packages;

FIG. 4 illustrates a schematic diagram of the real-

25 time detection system to monitor the removal of mold
flash; _ .

FIG. 5(a) 1is a microscopic photograph of an
interface hole of the iC.package filled with mold flash
before laser irradiation; :

30 FIG. 5(b) is a microscopic 'photograph . of the
interface hole of the IC package with mold flash removed
by laser irradiation. A clean hole can be observed;

FIG. 6(a) is a microscopic photograph of a corner
of the IC package attached with mold flash before laser

35 irradiation; '



(integrated circuit) package with the nold flash on the | ead franme before
| aser renoval; FIG 2 illustrates a schematic diagram of the 20

| nt egrated package after the nold flash is renoved by | aser irradiation;
FIG 3 illustrates a schematic diagramof the | aser systemused to renove
the mold flash from|C packages; FIG 4 illustrates a schematic di agram of
the real- 25 time detection systemto nBnitor the renmoval of mold flash;

FIG 5(a) is a mecr opi hot ogr aph of an interface hol the IC
package filled wit h B a6 APhsh® H MO qaeaR L g rpnthé’dﬁ%ﬁﬂﬁaéﬁ‘, 0%0%3 cornpr
5(b) is a m ofosclpi dC ppatiggapiwich wndbkdi ftlersiaceehovedofbyt hdas€x
package with l; enbVe qﬁﬁg Ir E.af | fLepl hoke n be
observed; FlI Gn?'%?ath?s%qghﬁi c\er%cl%Ac p (?tlog&rF ap a&%) Ogmég‘? ner o? tEea{Iﬁ%
package attach&anwbehoksedvedash before | aser 35 i rradi ation; 6 FIG 6
(b) is a mcroscopic photograph of the corner of the |IC package with nold

. di ati ) -

frame can Be oBECAILED DESERIPIZONSOR pier PREFERREDL FMRO 5

EMBODI MENT(S) Thi s mhientinhoantébat esléves tretdhactdiod efovemgvinbdmbldsh
froma lead fr f I d ' e I onk
conponents. Acgg?l i?lndc'%tz)g‘ %h@%%gﬁrﬁ%él rév%ra]%fg\c?e?%%k%%?dé?ﬁagﬁgéouigén t he
| ead frane of of Ptheaclkdgetamdicsheomploasntsni cs conponents i s renmoved by

pul se laser irradi apic@r@dling to the present invention, the mold flash

10 on the lead frame of an IC package and other electronics
components is removed by pulse laser irradiation at
short wavelength. This method is a dry process in air.
It does not require expensive facilities and subsequent
processes to rinse and dry I.C. packages. Therefore,

15 this new technology is superior to conventional methods
in terms of productivity and cost eﬁficiency.

In the following text, the new method for laser-
induced wmold flash zremoval in this invention is
explained in detail:

20 FIGS. 1 and 2 illustrate the task to be carried out
by the technology developed in this invention. FIG. 1
shows a schematic diagram of an IC (integrated circuit)
package with the mold flash on the lead frame before
laser removal. 1In this figure, the central area (1),

25 the circumferentiél area (2) and the outer area (3)
illustrate regions of a molded package (1), the lead
frame and lead pins (2), and the void regions (3},
respectively. The projections (4a) illustrate the mold
flash (4a) filled in the holes at the lead-package

30 interface region. This invention relates to the
technology to remove the mold flash (4a) attached on the
lead frame metal and in the iﬁterface holes.

In laser irradiation, parameters are properly
chosen to remove all of the mold flash (4a) on the lead .

35 frame surface (2) and in the interface holes (4a). FIG.

-2 shows a schematic diagram of the IC (integrated



short wavel ength. This nethod is a dry process in air. It does not require
expensive facilities and subsequent processes to rinse and dry |.C.
packages. Therefore, 15 this new technol ogy is superior to conventional
methods in terns of productivity and cost efficiency. In the foll ow ng
text, the new nethod for |aser- induced mol d flash renoval in this

I nvention is explained in detail: 7 FAIGs. 1 and 2 illustrate the
task to be carrjed put the te hnoI e FI G
1 Shove a sehdrTEEHl RRCHANE Shhate e PEa At coE: (ol 1S SR I ) e
“nmol d flash on I&QefeadrbdaaelbaforeImaghnsrémgnﬁe. thetneytrm@nareqhe
central area ( %%gg n a 2 r(fyrea
(3) illustrat eHr)e’ i ons *}ec&ﬁ ﬁ;%ctalafg@g ?%@ a?ﬁi Ehénguéé]ﬁ &%éﬁd(%

pins (2), and afe vbedrlesgp@ﬁs )molr%e%ﬁl?m% (Fhe pPBFe '&i

IIlustratesthelgaadpih§8h264a)anfd ldiRd “atid heedibdes @8)t he Ilea$nmcknge 30

terf
rorove he morBUT 58 A4 S0PRENdAS0n En EXEY FERE SIS The
interface hoIeshelneédsﬂramermmhaalamd tmmmnﬁhewin@axf#wauhnl@schd@%ﬁ to
renove all of %IQE %g fﬁéf%f(vﬁf%l eé&ﬁe'@@ﬁ%%leérm sifface {dLdrand in

the interface mati c diagramof the IC
(i nt egr at ed lﬂreﬂLEGiP? ﬁd@kﬂgelafléghFhﬁrﬁﬁlﬁoiPﬁéh (4a) is renoved by

laser irrpgliation. pr&g thi and Wrellddersent tné aeeap( df, tie system

circunferential areg and .t he ouyter (3) are the eg| s _of | ded:
package (1), | esgd fﬂéhng%hﬁ 3nveP§é8np|ns$?§ e oS éh FTHE(3) as
in FIG 1. diagram of the system used to remove the mold flash from

IC packages and other electronics components. The

details of the real-time monitoring system (12) are

15 shown in FIG. 4. _
In the system of FIG. 3, a pulse laser generator
(10) (KrxF excimer laser is used in the implementation)
is used to generate a pulse beam with a short
wavelength. The pulse laser 10 is a KrF excimer laser
20 from this KrF excimer laser generator (10), a pulsed
laser beam is generated with a wavelength of 248 nm and

a pulse width of 20 ns.
Furthermore, in this mold flash removal system, the
size and shape of the pulse beam from the KrF excimer
25 laser generator (10) is controlled by an electrically
and automatically controlled aperture (14). A plano-
gonvex quartz lens (18) is placed on an electric stage
(16) which is movable to focus or defocus the beam (to
reduce or enlarge the beam size) for the purpose of
30 - adjusting the beam size and intensity. The beam size
and the intensity on the substrate surfaces can be
finally controlled by both the aperture (14) and the
lens (18). Substrates A (IC packages or other
electronics components) are placed on a belt conveyor
35 (20) and move in sequence for laser removal of the mold
flash. The moving speed of the belt conveyor (20) can
be adjusted by a speed controller (22). A pulse beam



All the nold flash (4a) is renoved fromthe surface of the |ead frame netal
and fromthe interface holes. The interface holes will becone void holes
(4b) after laser irradiation (drawn in light gray color). 10 FIGS. 3
and 4 illustrate the setup of the systemused in this invention. FIG 3
shows the schematic diagram of the systemused to renove the nold flash
from| C packages and other el ectronics conﬁonents., The details of the

real -time nmonitqrin st 12),.are 15 sho in.FIG.4. In.the system of
FIG 3, a pul se%lrg eréégng‘r{n?{%r ((1%(3) CRPE k’e%m?nrlrg?aﬁgse%nf%c%%%d h {Y-E‘S

i npl enent ati on) subsigedteso Yemar atbea hriltsecbauayert h20)shbyt anvanékzoyt h.
The pul se | aser tilja'l?n F4E X TRthaaS €hety off" ORL! BulsKr Beg¥CLAR pkaser

generator (10), p SZ( eam1s generated wth a wavel ength of 248
nm and a pul se fedasted ky qu?rﬂﬂi’er“l?g?eé, §26)-his nol d flash renoval

Isystem thessi ze ?Sdﬁ!@psea& ltélﬁzdé)gh&a bﬁ?ﬁ&ﬁémltlbﬂf Kele TRy Baalm

aser generator |, is, controlled by an_electyica and aut.omati ca

control | ed aperldfiur@)c(tfﬁs on guﬁﬁgﬁgpecgﬁygﬁcaa tAR etﬁgen(%g) afiéuﬁfts?ei?yﬁn an

~electric stage Electahirdiraldynooalbirelfled apastoredelfslc snad libebpasittion

reduce or enlargg %%]‘%qq@ SRy (flcg) t he purpose of 30 adj usting the beam
e be

size and intensity. am si ze and the intensity on the substrate
surfaces can be finalThe conKeBl | e®#simsst h t Aasaper t (Fengrahorand tB8)l-ens

(18). Sylpst r @1eTt rdnild31PSARARN 1 < apflrit®iree!(§ah T, 0B 6&LFREPERARES)
are placed on a pelt convgy 35 (20) and nove in sequence fgéebaser

or
removal of the nidied f 1ISRGES HRATRAIRE s ¢« ofE heR BohTEy 268FScan
be adjusted by asmpreteadnid @ lent@2?) coiputlese (B@amM with CPU 30a, ROM

30b and RAM 30c, by an interface (28).
A real-time monitoring system (12) is installed to
15 monitor the removal process of the mold flash. The
output from this monitoring system is sent to the
intexrface (28) and central computer (30a, 30b, 30c).
This monitoring system provides information for the CPU
(30a) to control the parameters for mold flash removal.
20 In ROM (30b), the frequency of the pulse beam from
the excimer laser generator (10), the size and the sﬁape
of the aperture (14), the position of the lens (18) on
the stage (16), and the velocity of the belt conveyer
(20) , controlled by the speed controller (22), carrying
25 the substrates (A) and other parameters can be memorized
in programs for an optimized condition which is to be
used to clean specific mold £flash. For most of the
mold-flash/lead-metal system, there is a parameter
window to remove the mold flash completely and
30 efficiently.

RAM (30c) is used as working area for CPU (30a) to
execute the programs which have been memorized in ROM
(30b) .

This dry processing system is setup to remove the

35 mold flash, without involving gas, solutions or vacuums .
This provides a good feasibility for wvarious
applications with low cost.



8 fromthe lens (18) can be finally directed on the substrates A on the
belt conveyor (20) by a mrror system (24). The total energy of the pul se
beam can be detected by an energy neter (26). 5 The beam si ze and
intensity of the pulse beamdirected on substrate surfaces A can then be
adjusted by electronically controlled aperture (14) and the position of
focusing lens (18). The KrF- “excimer 9laser gener at or (10), 10

el ectronically contpoll.ed ertu el ectri tage (16), spee
controller (22), an e%‘?g%? e‘ie‘i%égea‘? esyfirﬁ‘fbcf:z‘ﬁ fg’ﬁeé'“‘é ﬁﬂgg tg:%?'rput er
(30), with CPlpGlas RERM3GramdiAMKBDCexbymen ilatenrf gemex28jor A(1enl -tine
noni toring systgg %&gelénané;%'sﬂ {fle 101 tPOML O ab O LAIOVEL) PrORESS Of

the nold flash. romthrs nonitoring s mis sent to
i nterface (28)Paadtéent Ioél haplees (363, ve‘@b:h 31-)%)P°$hF§°ﬁ8ﬁ| ttafru"n@esystem

Flrowh des |9f|0r€'ﬁéd:@£15:0%tb§% QR4 )(, B%Adtﬂl@ombwhgt BpeBar aFetdis HOLt Ml d
as renova

he freque of t ul se. beam from
t he exci mer Iag‘é?vﬁgﬁﬁré?BP Wfﬁ %ﬁeag?'iﬁt%ﬂ?’ h % %fccg) ' ApeTt ur e
(14), the posi{2ph ofaihhebé ersprridriatedlne stea@eteﬁG)byan'dhéhecemﬂ:mlty of

the bel t CO“VGXS@B&Q%QA) £ ”0 ESQrEXn{;{E‘?:OSDEﬁQ i %5:%':?1 n( d&tafﬁ‘ééy' ng

25 t he subst ararneters can rogra
for an opti m zEdoworkdiet |ma2wh¢me| mon@tgélnge@mem eb]f?)specﬂhec In@l

flash. Ter ”P§£sﬁf ddecqel dsdl&é’tsfh(t{@aqzxﬁmt@én spal Famd S Cuhdled PRhanet er
wi ndow to renove the mpld flash conpletely and,30Q efficiently. RAM (30c)

i s used as vvor‘RPﬁgméF@Q ‘F‘B?dW?M)tl’{oﬁeeﬁgéﬁtlgth‘éo})‘ﬁob?%‘?rsg%?%‘ﬂshave

been nenorized in REM:. 4 shows the real-time monitoring system for
the process to remove the mold flash. A semiconductor
laser (12a) is used as a laser source for the detection
15 beam. The laser beam from the semiconductor laser (12a)
is scanned along one direction by a hexagonal laser
scanner (12b). The laser beam from the scanner (12b) is
then focused by a convex lens (12c).
The distance between the scanner (12b) and the lens
20 (12c) is set to be the same as the focal length of the

lens (12c¢). As a result, the laser beam moves
vertically from the left side (dashed path) to the right
side (solid path). The sample (A) to be checked is

placed on the belt conveyer in a plane which is the same

25 as the focal plane of the lens (12c). The beam spot of
the detection laser can be focused to around 20
micrometer by this setup at the focal plane. The
detection accuracy is therefore around 1 or 2
micrometer.

30 The belt conveyer (20) which holds the sample (A)
is transparent. The detection beam can then go down to
reach the second lens (12d). The second.convex lens
(12d) has the same focal distance as the first convex
lens (12c¢). The laser beam is then directed to the

35 focal point of the second lens (12d)'and detected by a
photo detector (12e), with original beam size as from
the semiconductor laser (12a). Both the semiconductor



(30b). This dry processing systemis setup to renove the 35 nol d fl ash,

w t hout invol ving gas, solutions or vacuuns. This provi des a good
feasibility for various applications with | ow cost. 9 By the
above-described system the frequency of the pulse beamfromthe KrF

exci mer | aser generator (10), the shape and size of the electronic aperture
(14), the position of the lens (18) whidis positioned by the 5 electric

stage (16), and the noving speed of the belf canveyer (20 ich |

adj ust ed by tBa@seFedd2adbnind Photedefector bézfgpla&é’ F&%‘&Fg?t\ég g&tgeby t he
cen}r?! COﬁpU&ﬁte;E&Qh,(@Gooaﬁgulﬁé)¢m@ {30 orvat send ol foreat fonnofhe

real -time nonitoring.system . f op.t e t

(A) can be reﬁ%\?eﬁoﬂﬁg§rlﬁﬁ %ﬁ?%%mzégggbﬁ%% eoétﬁggg QBEeLtéii )f‘?ggﬁ%lr S- Fead
systens. FI G o dftenslead fealet iof tbai (I6r iPRCIIES efP) ocahdhpnckes to

remove the nolg thash Amen Gondiciad,l@sefné Ikanitsrisgdspstem! aaar
source for the etection_ 15 beam The | aser beamfromth em conduct or
| aser (12a) i ®ProviscednipbiRR dFPedticorChY énhé%lfﬁ&&na"r% §§§?r§&5ﬁner

I( 12b) -( éh)e I $we§mamafmogft BBeSﬁ@E@efla(éRbi)n ithd Henefrfaceseiohgsahaenvex

| ens c). e distan et ween e scanner (12b) and the lens 20 12c
is set to be (?ns}r?gza;@lyt FEMOCA" 1 ength of the lens (12c). As gi :

result, the |aserrhebearrahovise vempnd &by ngr ordyisHen ef regiees dadRed
path) t0ghe 1indll;4lda ool blrpAbbhore, ThE S8TBURAle (12 RonsResked |

pl aced on the conveyer In pl ane which 1s the same 25 as the focal
pl ane of the |m¢g<a(gﬁgcyqlthrﬁ3é.f§@gmn§p§tha@es and colors. Because the

IC package is placed in the focal plane of a convex
lens, a high resolution in micro order can be realized
with this system.

15 Therefore, a sharp edge image can be obtained and
the system can monitor the deflash process more
efficiently and accurately. At the same time, the
electrically-controlled aperture (14) can change its
shape and size according to the dimensions of the mold

20 flash. Together with the focusing lens (18), a minimum
amount of laser energy is deposited on the IC package to
avoid over heating of the irradiated area.

With the selected condition, when the mold flash
area on the IC package (A) is irradiated by the pulse

25 beam from the excimer laser generator (10), the mold
flash on the lead frame of the IC package (A) can be
removed by the following two mechanisms. One mechanism
is that the laser beam is used as a heat source. Under
the laser irradiation, the region with mold flash is

30 heated up. Thermal expansion for the lead frame and the
mold flash can be expected. Because of the difference
between the expansion coefficient of the lead frame
metal and that of the mold flash, the lead frame métal
usually expands more than the mold flash does.

35 Therefore, the mold flash can be cleaved away from the

lead frame metal.



the detection | aser .can be focused to around 20 m croneter by this setup at
the focal plane. The detection accuracy is therefore around 1 or 2
m cronmeter. 30 The belt conveyer (20) which holds the sanple (A) is
transparent. The detection beam can then go down to reach the second | ens
(12d). The second convex lens (12d) has the same focal distance as the
first convex lens (12c). The | aser beattis then directed to the 35
focal point of the cond |lens (12d).and, det.ect by a photo_det ect or.
(196), Pwi th ori gi nal PEeARFERBeEERrhiAR, 18 LR dhe ks Paoat 1pTS58A o
t he sem conducter a mdehtager sphzae . andyphotodéhecttogh 1Pegtame ¢amsect ed
to the interfa -qﬁﬂ CPLL ) eng pen fuRd B fe t
nonitoring sys?gﬁé%ﬁ B %J%?ze o%éghghgg?d %g§(ﬂ§(n1t e _é%daﬁrgﬁg of
the | C package™CAR chBhasherraie be oYY fdkge £ronPReFens ediiith ehert
noni t or i ng ssysiarred@hgRhOVhaee i Nfrg@t pbhBtbaikhee y N sdidenoimendaer m ne
whet her all of the. nold flash.in the interface holes aslbeenBtotaILé
removed. The r EXFEPEFEONSH PALSTy ARG YR FR_T hovabe1eRg e ARt PEn.
Furt hernore, iused sdidrablsutfacgonidlzaltihgackagesembtrd doffantat ahdpes
and col ors. Be‘i%rscg;afnﬁ% | & RaGiaaad S, P! ped gﬁq%tto?l% fvglccarl gigﬁeeﬂér convex
in c rea W t

| ens, a high résolation mcro.order can b I ze I S system 15

Therefore, a skanp karpk | Fhge phyisiselonnd nebeangal hdongdgstadn surhachonit or

the deflagh poRtAREnaiRe efdidi afdde Pk acqebamsbde tWE tBErsabR tine,

the electrically-controll ed aperture 4) can change its :
c%ntamlnants and clean iie) su%strategsurface. When the

laser beam is well focused, this impact can be
sufficient enough to sputter the mold flash that is
already cleaved from the metal, away from the lead
15 frame. By the combination of these two mechanisms, the
mold flash can be efficiently removed £from the 1lead
frame and the surface can be cleaned of contaminants.

FIG. 5(a) and FIG. 5(b) show an example of laser
removal of mold flash which is filled in the holes at

20 the lead frame interface. FIG. 5(a) is a microscopic
photograph of an interface hole of the IC package filled
with mold flash before laser irradiation. The mold
material for this IC package is plastic. When the KrF
excimer laser is focused to reach an intensity of more

25 than 1 J/cm?, the mold flash on the metal surface as well
as in the interface holes of the lead frame can be
removed by several laser pulses. FIG. 5(b) is a
microscopic photograph of the interface hole of the IC
package after the mold flash is removed by 1laser

30 irradiation. A clean hole can be observed.

FIG. 6(a) and FIG. 6(b) show another example of
laser removal of mold flash. FIG. 6{(a) is a microscopic
photograph of a corner of the lead frame in the IC
package attached with mold flash Dbefore 1laser

35 irradiation under the same condition as used in FIG.

. 5(a) and FIG. 5(b). The mold flash can be removed from
the flr_ame surface and the space between the frame and



‘shape and size according to the dinensions of the nold 20 fl ash.

Together with the focusing lens (18), a m ni numanount of |aser energy is
deposited on the | C package to avoid over heating of the irradiated area.
Wth the selected condition, when the nold flash area on the |IC package (A)
Is irradiated by the pul se 25 beam from the exciner |aser generator (10),
the nold flash on the | ead frame of the L€ package (A) can be renopved by

the follow ng two nmechanisnms. One nechanismis, that. the | aser._beamis used
as a heat sour'd®® L'Pf?iﬂ eqd hPFHRTE | rracaltin];% oné,(}'?)he T20i%n WTP oS 1 ash
is 30 heat ecohgptogddneh naf tkpansrnerf of the [ISagddokage aftathelamgx fl ash
can be expecte of fhe diff e hstraren d1e BxPansiPre
coefficient of’ ﬂggféya%gﬁan% rgr%tggfl g‘%ggghg? of the mold flash, trhaem(? ead
frame netal ustl|leepsgyeednre than the nold flash does. 35 Ther ef or e,

the nold fdash can PgeClegdRd a¥RY ahba®ntheokpesh f bade d@idn on Tl second
nmechanismis that the | aser_beamis useg.as a r.rorr§ﬁt um source. D‘{ﬁlt o the
high instant |84RPtFRLRrSUFEaFS Ihyarsdithdrsd® Fhe FRMEn{ S t he

mol d flash canpbeseeryséarigaiucedPhramwvawictthmeldr £18shav ef Engtt hy hetdee | ar ge
phot oni c ener nd mentum _Furt ber mr.e, | s er ' t

wavel ength can ace ¢l eaning to renove organi ¢ and _ilnsorgani c
cont ani nants. estTimapadt 6rs be tundgghOehemngyrezn Wt the2phys calmend

cheni cal ?endsiﬂéeﬁyéi?Ceséé)%ndvlfyﬂt@&réﬂénéée rédék i SR P RERE: 5 g@tiﬁiﬁ?%

the surface contam nants and clean the substrate, surface. e aser
beamis wel| feetisedPlesivelypderiggnthe L3%¢F PehEe enctrePEHutts the
mol d flash thaprébability for a molecule to react with the substrate

surface is negligible. _
In the above-mentioned examples, a KrF excimer
15  laser is used as a short wavelength pulse laser. In
fact, besides the KrF excimer laser, other lasers such
as an XeCl excimer laser (wavelength 308 nm), an ArF
excimer laser (wavelength 193 nm), a solid laser and a
semiconductor laser which can produce a pulse beam with
20 short wavelength can also be used for this dry cleaning
process. By short wavelength; it is meant wavelengths -
less than approximately 550 nm. The pulse width can
also be selected within a range.
Furthermore, this dry processing in air can allow
25 real-time in-situ monitoring by a laser probe system
(12) .
In summary, this invention has the following
effects and advantages.
When the lead frame of IC packages attached mold
30 flash is irradiated by pulse laser with short wavelength
and high intensity, the mold flash attached on the lead
frame surface and filled in the interface holes can be
removed completely and efficiently in the air. A laser
probe system can be used for real-time monitoring of the
35 process to remove the mold flash.
Therefore, this invention has the effects and

advantages that



al ready cleaved fromthe netal, away fromthe |l ead 15 frame. By the
conbi nati on of these two nechanisns, the nold flash can be efficiently
.renoved fromthe l|ead frame and the surface can be cl eaned of

contam nants. FIG 5(a) and FIG  5(b) show an exanple of |aser renoval of
nold flash which is filled in the holes at_-20 the |l ead franme interface.
FIG 5(a) is a mcroscopic photograph of 1Zh interface hole of the IC
package filled with | d_fl.ash, before |aser irradiation. The nol d
material for this I((:qgaci{g‘dg i ETREIOR. Hneh Fﬁg'hﬁfiF BT sBP s
focused to reathash Embmnsingtal ITwad PSudaf an dCr patkegrobudf dléron t he
T e 38 BTkl a8k ohBRkNES! [ 316gN 9588, k- LhRiLEadAL e can be
renoved by  several | aser”pulses. G b bf IS a mcroscopic

phot ogr aph of the idRérf ZBAdshdFea FAry rIeFaMHGh goes nPkeU B W2EPHsh i s

removed bysl asghd3@thel chdmathdnsolAtébaan hol e can be observed. FIG 6(a)
and FIG 6(b) show zig?t hg,%x.exa e of | aser 1rem)val of nmold flash. FIG
6(a) is a nicroscopi'¢’phat’dfr & X565 Fer % i | BALSPFEAE PRUFHE 1C
package attachedrembvliingmobiid flash, tief draser heserm Bbhlsei witli ashdooh under
the same condi L 1%?1 uged in FIG 5(a) and FIG 5(b). The nold flash can
be renoved fromthe Pame surface and the space between the frame and -~ 12
the molded packagd4) Thie methpd jwses ther HechIndspisot 6dr apatat t he

corner of 1phe k&opackane ¥ t BisdASREat 1hg]li AndOMnorfert 8RNt PRASEeE¥EAGCE foOr
the | ead frame _can he obser of anbi ent oxygen and

ed. 5 The effec
carbon on the £¥P%: (366TsRMLEE TPs TERPY S F'Pﬁfiefﬁﬁ e short wavel ength

(5) This method can have a real-time wmonitoring
system such as CCD camera and/or a 1aser/detectorlset.

The invention being' thus described, it will be

15 obvious that the same may be varied in many ways. Such

variations are not to be regarded as a departure from
the spirit and scope of the invention, and all such
modifications as would be obvious to one skilled in the
art are intended to be included within the scope of the

20 following claims.



pul se | aser induced renoval of nmold flash. Firstly, the nol ecul e novenent
inair at roomtenperature is estinmated to be under 0.1 mcron wthin a 20
ns time 10 interval. Secondly, there are reaction products flying out
expl osively during the |aser pulse. Therefore, the probability for a

nol ecul e to react with the substrate surface is negligible. In the

above- nenti oned exanples, a KrF excimer 38 |aser is used as a short
wavel engt h pul se | aser. In fact, besides the KrF excinmer |aser, other

| asers such as an XeCO exciner |aser (wavel ength 308 nn), an ArF exci mer
| aser (wavel ength 193 nm, a solid |aser and a sem conductor |aser which
can produce a pul se beamw th 20 short wavel ength can al so be used for
this dry cleaning process. By short wavelength, it is nmeant wavel engt hs
| ess than approximately 550 nm The pul se width can al so be sel ected
within a range. Furthernore, this dry processing in air can allow 25

real-tinme in-situ nonitoring by a | aser probe system (12). | unmary, this
invention has the follow ng effects and advggiggﬁsf/VhEﬁ’Tﬁgnriad frame of
| C packages attached nold 30 flash is irradiated b ser with

short wavel ength and high intensity, the nol d(;mm\ !‘w&“ﬂ“ the | ead
C

frame surface and filled in the interface hol rembved conpl etel y
and efficiently in the air. A laser probe system can be used for real-tine
moni tori ng of WHAT3ES CLARMEBSISH renpve the nold flash. Therefore, this
invention has the effects and advant ages that

1 1. A short wavelength laser apparatus for
2 removing mold flash from a substrate, comprising:

3 a short wavelength laser generator, wherein a
4 wavelength of a laser beam generated by said laser
5 generator is less than 550 nm;

6 an aperture through which the laser beam generated
7 by said laser generator is passed;

8 a fbcusing lens for focusing said laser beam after
9 said beam passes through said aperture;

10 a transparent holding means for holding a substrate
11 while the substrate is treated with a focused laser
12 beam; and

i3 a monitoring means for monitoring the removal of
14 mold flash from said substrate;

15 wherein said laser beam removes mold flash by both
ie heating the mold flash and providing a momentum hit on

17 the mold flash.



13 (1) This invention is a method to renove nmold flash froma | ead
frame of an | C package and other electric conpon Sing | aser

irradiation. (2) This is a dry process which does not mﬁ\ﬁnd ot her
chemical solutions. (3) This nethod uses a | aser a ein
renoving nold flash, the |laser has a pulse with sh viel engt®h. (4) This

nmet hod uses the nechanisns of nmetal 10 e% anS|on by "l aser heat i ng, and
nnnentun1transferr| g fr | aser puls to.he

met hod canthave a rgal t&ﬂ]ﬁ %B ge%tt e%géggh@éé %%f@ an‘wgscfsaar and/ or a
| aser / det egt or get clmlavenuhg@ § NGglis digst | Refletdngil | hesds
obvi ous that the sSmé may Be varied |1 n many ways. Su variations are not

to be regagded %ﬁ gagggaggugngfogkgQﬂegplgggra?gngggegrpf the invention,
and al | such nBdifications as would be obvious To one skilled in the art

are intended to be included within the scope of the 20 foll ow ng cl ai ns.

14 WHAT IS CLAIMED | S: 1 1. A short wavelength [|aser apparatus
for 2 removi ng noBd f| ahk fhont avsswdisingitte 1asenpappangtu8 accordimgshort
wavel ength | aser generator, wherein a 4 wavelength of a |aser beam
gener ated by sabdclasmr 15 whgeaenasendusraessarﬁeh Bobdhpg weans is @n
aperture through which the | aser beam generated 7 by said | aser generator
is passed; 38 conveygrfocusing |ens for focusing said | aser beam after

1 4. The short wavelength laser apparatus according
2 to claim 3, further comprising aperture moving means for

'3 adjusting a position of said aperture.

1 5. The short wavelength laser apparatus according
2 to claim 4, further comprising lens moving means for

3 adjusting a position of said focusing lens.

1 6. The short wavelength laser apparatus according
2 to claim 5, further comprising a conveyor speed

3 controller.

1 7. The short wavelength laser apparatus according
2 to c¢laim 6, further comprising control means - for
3 controlling said short wavelength laser generator, said
4 monitoring system, said conveyor épeed controller, said

5 aperture moving means and said lens moving means.

1 8. The short wavelength laser apparatus according

2 to claim 1, wherein said monitoring system includes a



9 said beam passes through said aperture; 10 ___a transparent--hetding
nmeans for holding a substrate 11 whil e the substrate is treated mﬁhﬂ a

focused | aser 12 beam and 13 . a nonitoring. “ﬁn‘w) ng
the renoval of 14 nold flash fromsaid substrate; 2?“““““““‘ 4 L sai d
| aser beam renoves nold flash by both 16 heating the *mofd 1 ash and
providing a nmonmentum hit on 17 the.nDIdlﬁlash. 151 The

2.
short wavel ength | aser. a rat us_accor.di ng,.2 to, claim 1, rei, sai d
h o A S Rl 4 G Amor Bk g S98e Sherdchr - 1
S gy gaw&'@;g?rg&% ghys aceardbagedoroko 'gié) b gherein
R T84 é tonvéyor. %t cto d%? o@% <

sai d transparen oldi'ng neans 1 . . he "short
wavel ength d asefy £ _28660" UG Ag E&&é@éﬂ& ﬁHi&%&%‘% means!, Sihg
aperture noving nea or 3 adjusting a position of sal perture. 1

S. The shprt maval eBghbekaIRINAPALEBOHEA 2CHOTSHIW dne ldidd abM baildir t her
conprising | ens noving neans for 3 adj usting a position of said focusing

lens. 1 7  thranspdxerthohblddvngl angdis ) aged appaedons ac6nveknNdehs tO
claim 5, further comprising a conveyor speed 3 controller. 1

7. The short dicersdssnd)tetiweeser sajpatabuspatent dhobdng weanslaaidnsaid
further conprising control- nmeans for 3 controlling said short

wavel engt h 3 asarhqjeedata®torsaid 4 nonitoring system said conveyor speed
controller, said 5 aperture noving neans and said | ens noving neans. 1

8. The short wavel ength | aser apparatus according

1 9. The short wavelength laser apparatus acéording
2 to c¢laim 8, further comprising control means for
3 controlling said short wavelength laser generator and

4 said monitoring system.

1 - 10. A method for removing mold flash from a
2 substrate using a short wavelength laser, comprising the.
3 steps of:

4 generating a short wavelength laser beam having a
5 wavelength less than 550 nm;

6 passing said short wavelength laser beam through an

7 aperture;

8 holding said substrate on a transparent substrate
9 holder;
10 focusing said laser beam on a portion of mold flash

11 to be removed from said substrate by passing said laser
12 beam through a focusing lens after said beam passes
13 through said aperture, such that said laser beam removes
14 mold flash from said substrate by both heating and

15 providing a momentum hit on the mold flash; and



2 to claim1, wherein said nonitoring systemincludes a 16 3
noni toring | aser generator disposed on one side of sai nspar ent

hol di ng nmeans, a phot odet ector di sposed on 5 an opposite_gi sai d .
transparent holding neans, a 6 first convex len m“ﬁmgu\m one
side of said 7 transparent hol di ng neans, and aiA A X lens 8

di sposed between said transparent hoIdinb7neans and*safd 9 phot odet ect or.

1 9 The short wavel ength | aser .appar at a rdi claim
8, furtht conpri®SHFOTHH r gﬂe r@%{ﬁ%vafog% moﬁ%n%ﬁ%ﬁ% %‘é‘éi (?tagﬁiort
wavel ength, | as gepsrator and 4 said nonitoring system 1 10. A
nmet hod f%;' réﬁgﬂlng ﬁ%]d flash froma 2 substrate using a short

wavel ength | aser, conprising the 3 steps of: 4 generating a short
wavel ength | aser beam having a 5 wavelength less than 550 nm 6

passing sa d short wayvel engthetiRisdr foeafehbltghnald? flashe kiotordihg

hol ding said substrate on a transparent substrate 9 hol der; 10 '
focusi ng sai d taselah@amogn whewsin onabdll moind tilrdsly Idtep t otbhdizesowed from
sai d substrate by passing said | aser 12 beam t hrough a focusing |ens

af ter sai @ beanopitsseing Jlasenrgengrator diEpased o Wi ttste iff ¢aisser
beam renoves 14 nold flash from said substrate by both heatjng and_ 15
provi di ng 4 noteRREPREERT oRubAbrabe dhpldsk; anghotodetector disposed

5 on an opposite side of said transparent substrate
6 holder, a first convex lens disposed on said one side of
7 said transparent substrate holder, and a second convex
8 lens disposed between said transparent substrate holder

9 and said photodetector.

1 12. A short wavelength laser apparatus for
2 removing mold flash from a substrate, comprising:
3 a short wavelength laser generator, wherein a
4 wavelength of a laser beam generated by said laser
5 generator is less than 550 nm;

6 a focusihg lens for focusing said laser beam;
7 a transparent holding means for holding a substrate
8 while the substrate is treated with a focused laser
9 beam; and

10 a monitoring means for monitoring the removal of
11 mold flash from said substrate;

12 wherein said iaser beam removes mold flash by both
13 heating the méld flash and providing a momentum hit on

14 the mold flash.



17 16 monitoring the renoval of nold fIa;iagégggﬁglgﬂgz,,.substrate.
1 11. The nethod for renoving nold flas ing 2 to claiml0,
wherein said nonitoring step utilizes a 3 nonitori ﬁ“‘““mPr

di sposed on one side of said 4 transparent subst;ri@\“mﬁ“‘“ i

phot odet ect or di sposed 5 on an opposite sjde of ‘sai o amsplreht substrate
6 hol der, a first convex | ens disposed:Uﬁ said one side of 7 said

transparent substra hol.der,,and a_ second Ve I dj bet ween
sai d trans%arent su%?frat eh%PBE? ga%ﬁ%e%%F%q%ﬁ% o%@§g§?§§? %888§89ng12_

A short wavelengbh,ihasqn, agparabys <Lk 2sho&€”0?65{}81€12§9hf'i‘égeﬁsrom a
substrate, conprising: 3 a short wavel ength aser generator,

wherein az4 Wauelkeaglr Afs 3 kaFele:RERHBIARRYA! dnldvatdird | aser 5 generator
is less than 550 nm 6 a focusing lens for focusing said | aser beam

7 a transparent hol di ng neans for holding a substrate 8 while the
substrate is treated with a focused | aser 9 beam and 10 a

nmoni t ori nglneans fon4noniTher shgrtheaveherngth dfaselr appalrdtidsasbcbdbrdingai d
substrate; 12 wherein said | aser beamrenoves nold flash by both 13
heating th@ nolt¢ fdlasim a prrefeimgsaidorearsparert opoldingt weans| dsf| ash.
18 1 13. The short wavel ength | aser apparatus according 2 to
claim 12, 3 whé &ORVeysI*d short wavelength |aser 3 generator is a KrF
exci mer | aser generator. 1 14.. The short wavel ength | aser apparatus
accordi ng

1 15. The short wavelength laser apparatus according
2 to claim 12, further comprising lens wmoving means for

3 adjusting a position of said focusing lens.

1 i6. The shortlwavelength laser apparatus according
2 to claim 15, further comprising a conveyor speed

3 controller.

1 17. The short wavelength 1ésex‘apparatus according
2 to claim 16, further comprising control means for
3 controlling said short wavelengthilaser generator, said
4 monitoring system, said conveyof speed controller, said

5 aperture moving means and said lens moving means.

1 18. The short wavelength laser apparatus according
2 to claim 12, wherein said monitoring system ihcludes a
3 monitoring laser generator disposed on one side of said
4 transparent holding means, a photodetector disposed on
5 an opposite side of said transparent holding means, a

6 first convex lens disposed on said one side of said



2 to claim12, wherein said transparent hol ding a conveyor.
1 15. The short wavel ength | aser apparatus a I ‘W“ | ai m
12, further conprising | ens noving neans for 3 adjmﬂ‘ m\a “’\m of

said focusing lens. 1 16.. The short wavel eng aser adppdrat'us
according 2 to claim 15, further conprising :a conveyor speed 3
controller. 1 17. The short vvavengngth | aser apparatus according 2

to claim 16, _ further conEeri&?li.n% cont r ol ans _for 3 contrq_l | ing said
short wavel endtfHERE*Yen P9 SBERHIG ARShi F oPETIRSY TR SR air onveyor
speed contg ol | i r.tyr I i is

roans. 18 Flapild Kby dRF el - BB RE Mo RRthd hdunld a2
claim 12, ghergidySpdibdmpttoring systemincludes a 3  nonitoring |aser
generator disposed on one side of said 4 transparent hol ding neans, a
phot odet ect or di sposed on 5 an opposite side of said transparent hol ding

to

means, a 6 first convex |ens disposed on said one side of said 19 7
transparert hol di ngL9earehe a&brr seveildngthybaséeraphratdiss paseddieigreen
sai d transparent hol ding neans and said 9 photodetector. 1 19. The

short wave? endtd Icdsam agar afustheror domprsingo ednirell 8 mesng t Hor
conprising control means - for 3 controll.ing said short wavel ength | aser
gener at or &nd CPRtER HinHNFRERT FGoTstv@ellength lasger ganaEphey

removi ng nol d fJC?sh from,a 2 substrate using a short wavel ength | aser,
conpri si ng* t h&B-S MRRfORINT SSYStem.  generating a short wavel ength | aser
beam having a

1 20. A method for removing mold flash from a
2 substrate using a short wavelength 1aéer; comprising the
3 steps of:
4 generating a short wavelength 1aser beam having a
5 wavelength 1less than 550 nm;
6 holding said substrate on a transparent substrate
7 holder;
8 focusing said laser beam on a portion of mold flash
9 to be removed from said substrate by passing said laser
10 beam through a focusing lens such that said laser beam
11 removes mold flash from said substrate.by both heating
12 and providing a momentum hit on the mold flash; and
13 monitoring the removal of mold flash from said

14 substrate.

1 21. The method for removing mold flash according
2 to claim 20, wherein said monitoring step utilizes a
3 monitoring laser generator disposed on one side of said

4 transparent substrate holder, a photodetector disposed



5 wavelength I|ess than 550 nm 6 hoISgpgfiglgﬁ§gberaPe~0n a
transparent substrate 7 hol der; 8 foc said | aser m on a
portion of nold flash 9 to be renoved from sai d W‘\mﬁ gﬁm ng said
| aser 10 beam t hrough a focusing | ens such that

renoves nold flash fromsaid substrate by both heating 12 " and providing a

nmonmentum hit on the nold flash; and 13 noni toring the renoval of
nold flash fromsai ra od Vi ng
nold flash a5rccor° n%n2 OPP%EQ?E ';'szae fer ésl‘—’lr‘}dgall-‘aa-ll;g f—"n%%’?ngss %55:% lizes

a 3 noniteingdiees! gegg&gftoeoﬁbég%gﬂs Qﬁéﬁ@sé&% gaﬁia'oﬁe side of

transparent substrate ‘hol a phot odetector di sposed on an
opposite side QfaisRitdddsRaeBubstulaid A der, ohdles, sacéhaSEoﬁeekex
| ens di sposed on said one side of 7 sai d transparent substrate hol der,
and a secon®@ cornis Aisgorel deteserd shedweeanspbdehtapapateateshbifeat e
hol der 9 and sai d phot odet ect or.

9 and said photodetector.



