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1 A System Apparatus and Met hod For Laser Defl ashing
FIELD OF I NVENTION 5 The present invention rel ates
broadly to a system apparatus and nethod for |aser
defl ashi ng. BACKGROUND 10 During fabrication of a
sem conduct or package, the encapsul ation process of an
assenbly of the sem conductof package often results in
a bl eeding of any excess nolding conpound or resin on
the surface of |eadframe and substrate. Thin | ayers of
t he nol di n onpound. or resin are known as
mol d @f% ie%ﬁmof?rmgeﬁ q%&@hgﬂ FaeLasge Deflaghinong
conmpound or resin are known as flashes. The nold
bl eeds and/or 15 flashes are renoved after the
FiEAEnOFUNYENIHONr ocess duri ng seni conduct or
fabrication. The nethod or process of renoving the
nold bleed fromthe | eadframe and substrate is known
as "'Drg peshhhigventitheelatesrrobdy ho weystand agpgratet dratisiethod for
|a§gydéﬂ%gpmgng the nmold bl eeds and/or 20 flashes. The
wet nethod typically uses chemcals to soften and
| oosen the nold bleeds and/or flashes fromthe
BAcKEROURNEAND substrate and uses a high pressure water
jet to renove the | oosened resin. However, the wet
method is a dirty and an environnental ly unfrlendly

rret hoghing4abridatibief Hbéificomidthr p‘éB@ag@rﬂ‘Ie%&ﬁkﬁﬂlaﬂéﬁﬁrcﬂess of an

g@ %?ﬁﬁ irects a |aser beam at the

asé‘ﬁ'a‘ r sPROICeSUPton hAekagg e Ay Eﬁﬂll“h@‘ IaeHE‘P(‘r‘"éﬂn@f @ﬁ'ﬁ excess
melubngtcbatpeur:wwﬁ resition tieRIFa0g ofJI@b&'anh@JandtjﬁJ@ﬂﬁ?.tﬁlﬁ ifers of the

uct or conpar e e wet netho

R G ngERE SERBire AR ORR errard Biels e dnicley s of the
excesendlidingreompolindror tdsir are kitavrday mremdrwothusmswsua@dseand/or
T BB SRR bkt A SRRl GG apicaton
The meﬁhvaﬂ obprogessny remevinly themedlt dtkedZroniTihe ikaiiiatel andasestrate is
kn%%H %@EeM£ﬁﬁg*n the dry nmethod are an exciner |aser

havi ng a wavél'ength between about 193nm and about
351nm and a Neodym um doped Yttrium

There are both wet and dry methods for removing the moid bleeds and/or

-flashes. The wet method typically uses chemicals to soften and loosen the mold bleeds
~and/or flashes from the leadframe and substrate and uses a high pressure water jet to

remove the loosened resin. However, the wet method is a dirty and an environmentally
unfriendly method.

On the other hand, the dry method uses a laser and directs a laser beam at the
mold bleeds and/or flashes to remove them from the leadframe and substrate, without
causing potential damage to the semiconductor package. As compared to the wet
method, the dry method is a cleaner and more environmentally friendly method. Further,

the dry method uses simple equipment, has higher productivity and is more cost

- efficient. In addition, air and noise pollution is minimal by using the dry method.
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Al um num Garnet (Nd: YAG |aser having a wavel ength of
about 532nm This dry nethod of using a laser is

known as "Laser Deflashing”. However, using the

excimer laser and 5 the Nd: YAG | aser having a

wavel engt h of about 532nmis expensive and may al so

pose safety problens during sisage. Hence, there is a

need to provide a new | aser defl ashing apparatus and

met hgd whi ch address at | east one of the

abov eSRICRUARR SOHESF &fed inTihe JoMRIRYd are an exeimghlsser having a

waléléndth betwekn a8p@CIo3am AtPatiue381Hm bRY aNYdRYmidnil8bsed Btirium
ARLOV d?‘d an . a Ré;ﬁt us for |aser deflashin b the

i BRuel Q1 YRG! (Rsehaving a wavslengityal phpt b 2am 1 Fris dayimethod
oi udingaa &de( BlkRpwh as elLasee BaTashigN J-HeweVaY alstiothe dxeimie ®ider and

0, e d 1100n wherejn_ the erated | aser beam
th%slqg’i r ec%%e 1rt’ac‘)’m§né Mak:ts Egthf‘)fa?b%%&?ﬁﬂ FcPdensiyg g may also
pose safely\eoklemexodsg usagedi ng conpound. The excess

nol di ng conmpound may conprise at | east one of nold

bl eeds 20 and fl ashes. The apparatus may further

conpfieree, dhefeaisnd mgedytot providava mgwt leses daftasihing apparatus and
e S LA P U o ETRE Bty Bty

generated | aser beam may be a conti nuous wave | aser
sOfmmRYhe apparatus nmay further conprise a Qswtch

for converting the continuous wave |aser beamto a

pul se | aser beam 30 The apparatus may further _

conpPiasEordapeR With 2l aspechl thapresemdpventiomdhere ip gravided an
appeeatieger lReATRAMGRS thd aPpatihompMMERNa8dIeor deferating a

oSBT NS b s i et i oo

whéreirf ttehgeaeratis laaad beamdisr airéed 16 4 Rarfase oRGe seidoRBuctor
'pasc%gbg ?J‘%lrj‘r%v%ra &%53 %o‘cfi)ng compound.

The excess molding compound may comprise at least one of mold bleeds
and flashes.

The apparatus may further comprise a scanning system having two scanning
members, each of the scanning members having a reflective surface attached to one
end. '

The generated laser beam may be a continuous wave laser beam.

The apparatus may further comprise a Q-switch for converting the continuous
wave laser beam to a pulse laser beam.

The apparatus may further comprise a beam expander and an f-theta lens,
wherein the laser beam passes through the beam expander, is reflected by the
reflective surface of at least one scanning member, is converged to a focal point by
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remove the excess nol di ng conmpound. The apparat us nay
further conprise a controlling systemfor storing a
pattern 5 and paraneters of a path of the generated

| aser beam The apparatus may further conprise a
plurality of scanning systens, and one or nore beam
splitters and a bending mrrgr for directing the
generated | aser beam to each of the respective

scanni ng systens. 10 The apparatus nmay further

th@oﬁ&ef ng MdiisaAirested to dharfiriage of $he memienneictor package to
re3eaathd @xcasstrediting \CoRfhoaRd.associ at ed beam expander and
f-theta lens, for sinmultaneous renoval of the excess

nol di ng conmpound on a plurality of sem conductor
packbigeapmaratue mayi forthéedeapiserLomht@lling syt Bm BXSRFiRg a pattern

j diff t f
<R berelbinrt Bo R PR AGe Sonerolme Bt ePn i th i he

plurality of scanning systens, the apparatus my

furt ' jtter. an bendi n i rror

f(ljr -Qﬁae@tl ngg?ﬁaﬁ agﬁ%&%%@dlselaa%'@?ai@eozﬁc?%n"ﬁ%gysqgems* and one
or mefseleany splitersranst gabriling mirtor TordiMicing dsegereratediager beam
tolbaf‘acﬁ Mﬁgb%ggeﬁ%irﬁ}e)fét Al um num Garnet  (Nd: YAG

aser beam having a wavel ength of 1064nm In

accordance with a second aspect of the present

| NVerHd apparkfi8rRay furt ' i

dof ) AShe pearatis hay ho%c%ﬁgb}fﬂsgﬁﬁﬁ{ﬂ@ Efg%%”6¢f§gtems' each
ch"éﬁl@ﬂaﬁ}’%ﬁ%“ahﬁ\@ag #hf3ssPeiatedNPRIM gxeandseaanchdihetg lens, for

sivait@iegt ferhgaresn th80@Rrerss2Holdihg0RBInpaRRH dbk e?g:p%ality of

- _the ner at ec}( | aser beamto renobve an excess no
sQuURABLPT ReF

H8S Ffr &Rt PipitenepUSE§MPYRlt RErthe oeXseps émolding
caipeentiiongiiférengeess ot £dethizdAtudiegilckbdy, ough a beam
expander, reflecting the generated | aser beamwth a

reflective surface of at |east one scanning nmember
and lo camsecigliorg viithethgepleraitye df Isaatring easferndl tthe @ipparatus may

fuﬁﬁém&;nqpllls%ni 'begm splitter and a bending mirror for directing the generated
laser beam to the respective beam expanders.

The NIR laser beam may be a Neodymium-doped Yittrium Aluminum Garnet
(Nd:YAG) laser beam having a wavelength of 1064nm.

In accordance with a second aspect of the present invention, there is
provided a method of laser deflashing, the method comprising the steps of
generating a near infrared (NIR) laser beam having a wavelength between 1000nm
and 1100nm; and directing the generated laser beam to remove an excess molding
compound.

The directing step may further comprise directing the generated laser beam

through a beam expander, reflecting the generated laser beam with a reflective

surface of at least one scanning member and converging the generated laser beam
with an f-theta lens.
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The method may further conprise a step of storing a
pattern and paraneters of a path of the generated

| aser beam before the step of generating the |aser
beam 5 The generated | aser beam may be a conti nuous
wave | aser beam The nmethod may further conprise a
step of converting the contifuous wave |aser beamto
a pul se | aser beam before the directing step. 10 The
nmet hod may further conprise a step of using a beam
splitter and a bending mrror to direct the generated

| aseThd mhddonbyvﬂ;rbgaﬁbmpﬁ? detep oﬂélf@n iy ﬁphﬁéﬁ ran@%‘f%meters
m do num Ga
o R e GO R Bt B e PO e e et daser beam

In accordance with a third aspect of the present

I nv I ] stem for |aser

dof | o Beberki8f kel BeBlH P B0 aTopT L TeB et boam.

generates a near infrared (NIR) |aser beam having a

wav et ander

ey e oA s CPREE0'S ghdy B EnBru AT ARARIR wave
lagerheam Foo"i‘:a‘t"éﬂ Iaggr bearibefare thﬂw‘éﬁ@ém@ppander an

f-theta lens; and a controlling systemfor storing a

pattern and paraneters of a path of the generated

| ase 539@? eluRheh gomgEse aster 9fausing BebeAmapiter and a

bériairgglirdr ke dibea Meyavnstel 1 bbah M bssa %&bgﬂder
system the scanning system being controlled

controlling systemaccording to said pattern to
di r €ldte NiR Imnefefahedwal?etwfht Ihéduyﬁhn:i B8pda ‘}’Erﬁtn@ P{ILﬁfﬁiﬁum Garnet
e of a con or package to

(N Ao B S 8 v p AT R BB AR e ayst om may

further conprise a beamsplitter and a bending mrror

f d. | t

B e T SR R R R e
SYIS@@EE rforble%ﬁen frefleebisg! theosygitera dvegmisigpatater thadgeterates a near
anﬁ'a!jéae(m‘R) %e %Bﬁmaﬁé\ﬂﬁ%aat %VWeh%the@in?%qu%ﬂ%S{ 1%an a

scanni ng syst
beﬁm}agdereiggﬁe@fpr freatecthariasey atelebslr sndavamyng system located

préﬁfn'afé:{hb\ﬂéaﬁyéﬂ?aﬁaetatahqqn&g (&5 Qﬁﬁ d&agtro@ﬁg swgﬁ\ef'or storing a

scanni ng nmenbers are contro
pagsm POA| Piﬁ‘gngggegﬁ a path of the generated Iaser beam; wherein the

generated laser beam passes through the beam expander and into the scanning

system, the scanning system being controlled by the controlling system according to

said pattern to direct the generated beam through the f-theta lens onto a surface of a

semiconductor package to remove an excess molding compound.

The system may further comprise a beam splitter and a bending mirror for
directing the generated laser beam to each of a plurality of scanning systems,
wherein the generated laser beam passes through a beam expander and an f-theta .
lens associated with each scanning system.
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5 The generated | aser beam may be a conti nuous wave

| aser beam The system may further conprise a Q swtch
for converting the continuous wave |aser beamto a
pul se | aser beam 10 BRI EF DESCRI PTI ON OF THE DRAW NGS
Enbodi ments of the invention will be better understood
and readily apparent to onegof ordinary skill in the
art fromthe following witten description, by way of

exanﬁ %lon?ﬁ/ and .in conjunction with the dravm ngs, in

i chACh SR 8YSeTNBRY COMAERE WP| SSANIAGMARMBErss each of the

starsding mefriba&hmmgm PeffeRtives ¢ ‘ISLI] rEc@ldt@cli}’e&be&& ﬁ1d3 e l\Wﬁéfrem the
0 0 in stem as shown

%ﬁdﬁ%%%%& %eé;SP@o'%dg?Yo@E @@%ﬁﬁ%ﬂ dr awi ng of a

| aser cavity of Figure 1, Figure 4a shows a picture of

an e C acka wi th nol

Bl ol SR erpHRE KR hay b b ol i agregam.

performed; 25 Figure 4b shows a picture of the exanple

ICp f 3 Phg

rerm?/géég gﬁn ?E&Qﬁgﬁr%nﬂifs% ase df(a f Icgéﬁ?ﬂ"gd ﬁE’ fﬁflh@uous

WSiie%@V\Beaén@ﬂa\Wﬁg lzsgfer pgamer ns of m)l d bl eeds and/ or

flashes and 30 nmeasured di nensi ons of a periphery of

rns for the exanpl e IC package of Figure 4;
BEFE%B%@@E'%%T'& (P%'Q\iﬁ’ MG8f one enbodi ment of
pre- programTed patterns and di mensi ons of the
ure

per| the patterns for the | C package of Fig
F*? hpdime tss?]fotﬁg invesntion will be bettergindersspochane sedkiy eparent
tooones ubstdhﬁrfe skilaih theadrufles thg fallbvaﬁg Afitteh ddschRIRABFway of
shows a

E)%r'ﬁiﬁ%gﬁﬁca'gq {E%H%EPO%W”%MP‘&“W%%'PMW ation of the

| aser defl ashing apparatus of Figure 1; and
Figure 1 shows a schematic diagram of a laser deflashing apparatus;

Figure 2 shows a computer implementation of a controlling system as shown
in Figure 1;

Figure 3 shows a schematic drawing of a laser cavity of Figure 1;

Figure 4a shows a picture of an example integrated circuit (IC) package with

mold bleed on a heat sink before laser deflashing is performed,;

Figure 4b shows a picture of the example IC package of Figure 4a after the mold
bieed is removed from the heat sink by laser deflashing:;

Figure 5a shows a drawing of patterns of mold bleeds andfor flashes énd
measured dimensions of a periphery of the patterns for the example IC package of

Figure 4;
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10 Figure 7 shows a flowchart illustrating a nmethod of
| aser deflashing using a near infrared (NIR) | aser
havi ng a wavel engt h bet ween about 1000nm and about
1100nm DETAI LED DESCRI PTION 15 The exanpl e

enbodi ments described herein provide a system an
apparatus and a nethod for genovi ng excess nol di ng
conmpound (nol d bl eeds and/or flashes) from a

em gondu r pac after the encapsul ati on process,
3S| nE’garenéﬁ? ‘“ﬁ"f gfragfwg(%m? embgdigient oipreipgarammmed palgns and
dimessioasnat the peiiptghaon thd paidrasior th@@élpaatagegaf 9@ At us

100 according to one exanpl e enbodi nent.
syst em 102

appa Ss 1 0.compri se contr

sggnﬁgh}& ST ng §F 3@8@%8@8 '%ga'@&ﬂ’ SHbste g‘at includes
anaseyofdﬁ\nac&agbeﬁrraaguﬁ ia rdveseamdecopamder 108, and an

f-theta lens 110 that direct a |aser beamto an 25
integrated circuit device (see Figure 5¢c) on a

| eadFigHiget @howisls sehareatitodiag@ne of en axphploimpleipeattion of the

:aeép@éfggﬁ.na%phﬁaﬂ@&%gd}eﬁb% 4401- 256- 000-20 from

Phot oni cs. One exanple of an f-theta lens 110
i s nodel nunber 4401-288-000-20 from LI NOS Photoni cs.

't i EiglRdPhERNE & ﬂéwhahhﬁ’us'it%ﬁﬁé 'r‘ﬁefﬁggeéfsiagr Jetﬂgslﬁﬁi[%mg a

expapder 108 and the f-theta lens are provi
ngRtyNBgred AR &assh avingy 4 avavelongih deatweest abpiet HRONM and about
10pmnder 108 and the f-theta | ens 110 can be used

wi thout departing fromthe scope of the present

i nvention. The controlling system 102 can be
DEWAILEDRDESCRIRTIONMONpUt er system 200, schematically
shown in Figure 2. It may be inplenented as software,
such as a 7 conputer program bei ng executed within

t he Temnpample sylsddimerddtescabet hatainplide g systdie, SiPappatRls and

« SR Skl BEHRE S B s o

a ggmisandyctorarckageofter tha putapsoltitibe prockss wemgasner infrared (NIR)
la&gyboard 204 and nmouse 206 and a plurality of output
devi ces such as a

Figure 1 shows a schematic diagram of a laser deflashing apparatus 100
according to one example embodiment. The apparatus 100 comprises a controlling
system 102, a scanning system 104, a laser head 106 containing a laser cavity 107
and a beam expander 108, and an f-theta lens 110 that direct a laser beam to an
integrated circuit device (see Figure 5c) on a leadframe or substrate 120. One
example of a beam expander 108 is model number 4401-256-000-20 from LINOS
Photonics. One example of an f-theta lens 110 is model number 4401-288-000-20
from LINOS Photonics. It is understood that the specific models of the beam
expander 108 and the f-theta lens 110 are provided by way of example only. Other
models of the beam expander 108 and the f-theta lens 110 can be used without
departing from the scope of the present invention.

The controlling system 102 can be implemented on a computer system 200,
schematically shown in Figure 2. It may be implemented as software, such as a
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di splay 208, and printer 210. The conputer nodule 202
may be connected to a conputer network 212 via a

sui tabl e transcei ver device 214, to enable access to
e.g. the Internet or other network systens such as a
Local Area Network (LAN) or Wde Area Network (WAN).
10 The conputer nodule 202 ip the exanple includes a
processor 218, a Random Access Menory (RAM 220 and a

: t dul e 202
BB B b £ i oSy i, Sr uctng
thentcenguieresystdno 200 exesraluet the Ghdthb@6f A6 @xamflel dmbdiiment.
di splay 208, and I/Ointerface 226 to the keyboard 15

204. The conponents of the conputer nodul e 202
t ypi ¢ag computernspstemt 200ianm@ises isntoetmoemnacsad 208 sing@8nodules

' skilled jn the
oaad 1 SrBEEI 1ol ARSI Lo Bl e o
display| 3% and prdegtl. Bie computenputdale 209 mysbemodfbcted to a
canbadeioni;eatols AMSGUIRAIR AL 25, B SR Mrges p oo
”’@df‘%r%?tcﬂfé’&@rrﬁﬁwqmsdﬁm Bfchasgat acal troea fletwatlk (LAN) or Wide

ArsENetMofk @RAN).cation programis read and controlled in
Its execution by the processor 218. Internediate

storage of program data maybe acconplished using RAM
220. Thkb coefpeidri MEdMacs02 th fthd Wx@mble tirﬁtﬁudé%nérﬂlo%égégﬁ_ 218, a
system 102 is cou &S\E’Bto t he, scanni n& system 104. The
RENda e=Ss Mesian GRAMS 720! 2k (Repcs DRNTVRGIORG (RieMS 222. The
canutanthotili. 2{&@&00&;!}3&1@ gmmdﬂ?afﬂﬁﬁ&rliﬁlt%&p&é@fl gﬁteilf&ées, for
t tiv ur ) an
oL RS B P BbY 2B B R eRh g eyoar
204e nfher sortpdnentsi of tHe bemaummdtgllmgzetypigallpl @ﬁﬁﬁuhi@glgs\ga an
. i ca avji nmodel n er
'"%?%%ﬁ‘%gﬁgﬁ%g%%%@ho oésagrgpgw tgﬂ.ﬁ? gesen sﬁﬂlg in the relevant
art.ef | ective surfaces 116 and 118 is a correspondi ng

symmetric mrror set having nodel nunber 6M 2310S- YA

from Canbri dge Technol ogy. The symretric mrror set 8
The application program is fypically supplied to the user of the computer

system 200 encoded on a data storage medium such as a CD-ROM, floppy disk,
etc., and read utilising a corresponding data storage medium drive of a data storage
device 230. The application program is read and controlled in its execution by the
processor 218. Intermediate storage of program data maybe accomplished using
RAM 220.

Referring back to Figure 1, the controlling system 102 ‘is coupled to the
scanning system 104. The scanning system 104 comprises two scanning members
112 and 114. Each of the scanning members 112 and 114 has a respective
reflective surface 116 and 118 attached to one end. One example of the scanning
members 112 and 114 is a moving magnetic closed loop galvanometer optical
scanner having model number 6230 from Cambridge Technology. One example of
the reflective surfaces 116 and 118 is a corresponding symmetric mirror set having

- model number 6M 2310S-YA from Cambridge Technology. The symmetric mirror set
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havi ng nodel nunber 6M 2310S-YA is coated with a high
power dielectric coating. In this enbodi nent, the
reflective surfaces 116 and 118 are in the forns of an
X- mrror and a y-mrror respectively. It is
understood that the specific nodels of the scanning
menbers 112 and 114 and the gefl ective surfaces 116

and 118 are 5 provided by way of exanple only. O her
114 and the

th nbers 112 and
nAEPg siodd ateber SRCE DdeVE R Casted s biohgeaveniditesite coating
Irdﬁ’pmemblmg!rfﬁafrmmhteheﬂedmémjr@f:ed hes rarnanﬂr&t arleNM&Ré 'f&Pns of an x-

a_SC errat | aser . cavit
59 474 3oL 2015 RrSEET o Lds ndgrhibinab i S dweidls of the
seaving maTbarsntid sed w4 mndtthei reflectivd0uriztes Mg Bhd 118 are

' 308,
o 37Lr BT Dt RO hedfBphecBihogs 11 and
134 red ﬂmaﬂagteae awi@ceen ¢1¢)aned 18yadlibedsel avithouQieparting from the

%rmltﬁe fesh source 306 is nodel nunber
1029821;?[88\|llézlm§frlom CEO Inc. It is understood that

the specific nodel of the |laser source 306 is -
pr ovFidag H¥nhdiaya ﬁheﬁr’éﬁé‘@ﬂaﬁnr@'ﬁf%&as@f @ﬁ\fl %Q%IS of &d lr}eﬁde a laser

the#ga r source 306 can be  use
hgad, 198 nideslasiecasity (1RE cpmpreas: a front/mmrowz frshulfs 304, a laser

scindEsie R -switde3da, ‘é%arm'lﬁr{)PM@Q@d bSerfrdg 40 ?h%}’aser sqee 306

Lror havi n | ect ance of
s T EErsibd ooy dhee pats: G05 crameln st el sawoad0s is

modgl puinbe? RDUOUIT2EFA1-00M 10N OFD G, & isafRIerdISHMHaS the specific
07. The shutter 304 is

t m t he er ca
1013 HoBER i i S caP e P vebint ik iy, Giner modes of
the Uester Isgurok {306 hmin lees ased edthout Tdepartirgafromi the Gcopd Of tife Bresent

inlbaRLYy reflective mrror, having a reflectance that is

near 100% The rear mrror 310 reflects the | aser
beam back through the | aser source 306 t.o stinulate

12 di '
bot visanE BaboBindinahe T diner 3RE's & vBdially fegBfifpaniahs heving a
reﬂmarwetqﬁ@bwtt&e% ©-abalt 6. 30@ feomtl mirer 3084s alsd knawn 216h output
COTEI%r ARRBUEN WBRh égi]a%eraB@an? g;aéﬁlﬁ'l]ed ffllcaln{ ﬂeﬁﬁ&ge%&&% 1)(57'e ;ﬁ'& shutter

e unwant ed er ener
304,$ ¢nopen/elee fr@phw;al ﬁﬁ\meotor r&i@asmgf dirrt‘alﬁmgo]ff thataser beam. The

rea'rhﬂlr@r 31 5505‘ h%ﬁ|§ rbffectiv®inf iR ma‘?/%gaag re@lg%t‘ér[?&r_liggt? s near 100%; The

romthe | aser 30 source enove
'e'ﬂrom ro'E)I Egtﬂ% flegisdthe daser hagm dack theoydhsibe lassnsewcaB86 to stimulate

the mwrsatoeshotan@cm& pHliSs YV SGe Gfé\é\gsédat?e%e&ﬁﬂ@‘sﬁﬁwr B84 8nd the

wave of about 1064nm
laser source %EJE and between the Q-switch 308 and the rear mirror 310. The apertures

312 are spatial filters used to remove the unwanted multiple-order energy peaks and to

pass only the central maximum of the diffraction pattern

The Q-switch 308 is implemented as a separate component from the laser
source 306. To remove the mold bleeds and/or flashes, the laser source 306 generates
a Continuous Wave {CW) laser beam having a wavelength of about 1064nm. The Q-
switch 308 generates very short laser pulses of high peak power. The CW laser beam is
converted to a pulse laser beam by the Q-switch 308. The bulse faser beam travels
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switch 308 generates very short |aser pul ses of high
peak power. The CWI| aser beamis converted to a pul se
| aser beam by the Q switch 308. The pul se | aser beam
travels 9 wthin the |laser cavity 107 between the
front mrror 302 and the rear mrror. Wen there 1is
sufficient energy, the frontgmrror 302 emts the

pul se | aser beam fromthe cavity 107. Figure 4a shows

re of an_.exanple integrated circuit (I1CQ)

BB B2 T Bt e o lTar GOG 6 s e[ s When there

iskduéfieliit eneagy thef s Rereor 360 4n@s R laSdrbéat¥bm RELNE 107.
| aser deflashing is perfornmed. The heat sink 404 is

partially covered by the nold bl eeds and/or flashes
402 Bigter 4arshalve agiqigrel @ftanoekanihé htedraeel GrclRAC) package 400

t the,lC k 0. [t, th
with SRORR g et oS ot e doB btk 404
befaee Ia@epdeﬂ@gmfgma;pee’omm alHey hdoat esiric dOAvis pérrhﬁ:yrmilvéreboby the
te t
it (S8 A Ty A
d'éﬁ?ﬁ‘i'ﬁrkfé‘?m dre K package 4908r Ap arresuit, thespertaorgants efthent package
4@‘@aﬁ%ériorat§ngnd3ttm§r aﬁ%%ﬁ%:ét@ ?\g%{u?él br%a@ down. The mold

nni ng speeds and
b'ﬁﬁ@%ﬁ'ﬁcg eiasbey 4p2 ﬁfﬁ/éraﬂr?éed"rb!’ theppeerdie. dﬁ%ﬁrcﬂeﬂﬂmm)de expose

théQat bink Cdoan Optinia f 4
%lure of thelzD exanﬁ??ﬂtl@rag%fg%gnﬁ%%g ﬁe@%%%ﬂg power,

PEBPCRES PREMAIR'S 84) Spanny '&rﬁ%@% anshpathe of éet lagemkeam,
c#ﬂéd@htb@ﬁl&lyd ﬁa‘rh@&hﬂﬁg moll bitedsf S4RHC Badtes FJl@EfJ %ﬁﬁie}ltly and

%&? q nmbodi rrent t he di nensi ons
E: Biire' A7 PRLRRS! die exErPia & paekeds A08utien the mold

bledbd0BEdfuradass @movadfbmaheBest 3Rk 402 By RRPEIRYFIRG
manual |y by a user before deflashing. The nmeasurenents

can al so 20 be taken by using machi nes. Based on the
ol dVibh meisncmtd/nguréd ‘asrlftESa-m: tif oﬁé‘lémb@m&@ﬁﬂ; theBRAGHHICHE of the

d
i TR IR VS e e a——
canaheg@gﬂswedmuaw by ausengefanemeﬂaa‘tlmg) Theohéasarenents can also
bd t@lﬁéﬁ‘bb %ging'nﬁ'aéhh% CBﬁé&P&{ H%%&X%EH‘% qzlﬂr a%B%j @'r tggg%gest

- shows er ns
megfyredt dimensinns th%m'éelt ﬁ@utmfzblgmaétﬂzrm:mﬂrthe alrsediors of the mold

bféé%l%'dﬁhl%ﬁ YasHad \nFi’tf'n thd Bar 5%%2 H@ﬁv\’és}ﬁl&gl%/ us?ﬂl{?g&gﬁcﬁf&ﬁ%h\ﬁalje ihstalled

ac ?e 400 ?ure
g’ﬁtﬁ?ﬂ ﬂ'ié'?ﬁtsyéﬁ"p @ progranmed patterns 502 and
di nensi ons of the periphery 504 of the patterns 502

for I:the LC cka%
igure 5a s ows a drawing of the patterns 502 of the mold bleeds and/or flashes

and the measured dimensions of a periphery 504 of the patterns 502 for the example IC
package 400. Figure 5b shows a drawing of one embodiment of pre-programmed
patterns 502 and dimensions of the periphery 504 of the patterns 502 for the IC package
400. This embodiment of pre-programmed patterns 502 is provided by way of example
only. It is possible to pre-program many different patterns, depending on the design of
the IC package 400.
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400. Thi s enbodi ment of pre-progranmed patterns 502 is
provi ded by way of exanple 30 only. It is possible to
pre-program many different patterns, depending on the
design of the |IC package 400. 10 Figure 5c shows a
schemati c diagram of the |eadfrane or substrate 120
conprising an array of |C pagkages 400 arranged in
rows 508 and colums 510. The user also inputs the
nunber of rows 508 apd colums 510 of the I C packages

400 DPUENEC STE¥Er7 Ateemalic dinggar aqfe@eleedf(m@mres@ﬁtrate 120
c@hﬂmngom ansy of I pedkagbsasomarré@éﬂ mfrds\.eagemﬁb(d 2olaMdls 510. The

ué)eévl,%%gllrgp t%@e&u@ %tg' geg %&3?‘% %}pq%ages 400 of the
leadinaioest eldsmmtratasmms (HI@Hdﬁl) athr paramiatss, satiess l&@ent frequency

he,act,ual shi n ess i
arhd b e BESon, B 1HEY Ao 0B s S B P Ve B2 sieorgment
Swae dalsiedr| estdndycted en daspleildreifrabrel onsubsirbteRdPe (Figurg 1) before
th%%"c‘:ﬁ.laF @eﬂ%h ro&ess @Sarﬂgég ﬁ@t laser beamtravels along a

122 ['eavin e laser cavity 107. Al ong
the path 122 the pul se | aser beam passes through the

beanﬂ)etﬁﬂ@&'&@en&@meﬁh@f P o% sd ?ﬁ&i rQS@J&fnﬁlaﬁr@@&c ed below.

ref| ected y-mrror scan

- Refeging hack F%%@P@ hitempulse f?a@hbqaza B plong 8 Hath 122 after leaving

the fdepedvagl 107, Al&ﬂg the Fhth 22, tht Hts@fiadeh Be S %Q&ie@%rﬁﬁ fh% beam
12, Af {Dgrg}1 uI se |l aser beamis reflected

1 by 't
expanfipn e. lpsqr, beam & Hepnepliactedidy the o-mKeer ™18 of the

scaasisg snanfied g‘h aﬁmﬁa\felsi H6hda |pﬁﬂh31 24 Mtord s n‘é‘ﬂl:ﬁgd b@w X-mirror

can alsob exmrror
RO SBPing rFck 31 ety herbisp et P S edocton gy Gegomior
18 jldraciels albdg apattanzisaral Hisges mfodghehdmﬂhét@ 1brRSEID. PeapuIse laser

o 83 B SRR i BB GALGPSR o R e

mireerdB8ut 10 mm As the optical power of the pul se
| aser beam remains the same, the power intensity of
the pul se | aser beam decreases with an increase in
beamh$i beamesxpamers1Qf expartds & Isizexofrther pulsd Ifearkdathdn one

eMbSﬂlt‘hEH( tHelSedrh ngarﬁgﬁ' "?9%% hgﬂlatntbgepéfl tﬁ%gh%&%sergeam

beam The beam ex so provi des a
fr thafb&HEé TREai %b% HOomrh A thehemte;al power atheTidse [aser beam

reFRAE B G RATRRE Holer | rﬁé\%lq‘[]&‘{ ufs@qaéé:r%ﬁgeéﬂéag@énmth an
104 control the x-mrror -mrr
increase in beam diameter. This prevents the x—mlrror 116 and the y-mirror 118 from

being damaged by the pulse laser beam. The beam expander 108 also provides a
desired entrance beam size to the f-theta lens 112. The scanning members 112 and
114 of the scanning system 104 control the x-mirror 116 and y-mirror 118
respectively to direct the laser beam from the laser source 106 to the mold bleed of
the IC packages 400 of the leadframe or substrate 120 with high speed and

accuracy. Adjusting the scanning members 112 and 114 allows the laser beam to

“scan” the surfaces of the IC packages 400 of the leadframe or substrate 120,
according to the pre-programmed parameters discussed above.
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respectively to direct the | aser beamfromthe | aser
source 106 to the nmold bleed of the IC packages 400
of the |eadfrane or substrate 120 with hi gh speed and
accuracy. Adjusting the scanning nmenbers 112 and 114
allows the | aser beamto 30 "scan" the surfaces of the
| C packages 400 of the |eadfypme or substrate 120,
according to the pre-progranmed paraneters dlfcussedo
abov 11 After passing through the f-theta lens 11

t he ’5 rspé‘SF'agi'FO é-&%#@glésﬂ%otha prise dsepbpam canproes to a
fodtalr it @ld isoditdoRdn® b Mblaatbcaront the ssickas heat dé&ﬁade@|4oo. The

' dvant
o5 BRBCEH0% s FeoBRE ST e raprges 400 ecorind o e
prerreegrRmgTed npaiidrnp Betides coTng g &IlfL gmsler!gé,e?gqeta?ﬁ_ thelf38eta lens
. f- t.a lens al so maj ntains a
11938 RERBIS J3nape i sBR B SoplrIe Phser St nramnand 2
prepopicopldy of eeainingypatth pstiemnaiof gwepmmemﬂtrglbswasér t]ice:aﬁ; within a
. wla] L brate a .

CHBRUGH SENRHSS ARDETOOTAR SO ofa R BElPieR orko neiont
ThgPrecgtprmitegivorking height dekansisrenrtbel namirlal fogabengthtof the f-theta
leHepepds on the nomi nal focal |ength of the f-theta

| ens 110. 10 The | aser beam noves across every |IC
package 400 of the |eadfranme or substrate 120

accoril Rgef GehRemkes Mc%sasﬁgiéﬁécﬁ{éb 208 A" té%%ifrg;ne or

o\ BRERP 120 R NS 0E A e BPodrSBTOHERter SABIAA he eBteasions of
the Iperipher $0& wthmekﬂsozakmqoﬁ&kaé%%d% r&ﬁg\ﬂpgﬁge mold
B8 8 HEH 8358 Bub e kb 08 T B9 a s b o 0. n
ICIR kaged4Mlgtrandbd v ¢ 8hmy eby r5108 glﬁ‘gélﬁaﬂﬁiﬁiﬂ?ﬁ'ﬁ 1Y sy AERbers
b | andl i SyS e.g. a
1izsE 32 Bt bR Sod Rafraniy evBE V&) e b ¢iSeased on a
hamglirg sysiennexgt alcGnypayok bett (ﬂcﬁioshtha_(alna ghaisthé icoRveor gelt can move
[ 400 20 A hi reci sign an
nESEN el e R0la RSt o b BTl e
advant ageously provided. Two exanpl e nechani sns by

vant m o
‘s 2L MER BRI AL S8 whEn RGN i eed R M ppioousy
Preyfideds Wi sxpewlenmechanismshiy which dixep okl lleechearmbe nerhined are by

usfgrth@eReNBS Bbth@ Kbat BRd F0hSnBhERLTREEThé ke @ tHe §tference in

thermal expansion between the surface metal and the mold bleed material, and the
impact of the pulse laser beam when the pulse laser beam hits the surface of the IC
package 400 of the leadframe or substrate 120 causes the mold bleed on the surface of
the IC package 400 to burn and vaporize rapidly. Any residual fine particles of the mold
bleed material can be removed by using a brush and/or a vacuum.

Figure 6 shows a schematic diagram of an example implementation of the
laser deflashing apparatus 600. In this example implementation, the apparatus 600
comprises two scanning systems 104, two beam expanders 108 and two f-theta
lenses 110. The two scanning systems 104, beam expanders 108 and f-theta lenses
110 facilitate simultaneous removal of mold bleeds and/or flashes for two leadframes
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i npact of the pul se | aser beam when the pul se | aser
beam hits the surface of the I C 25 package 400 of the
| eadf rane or substrate 120 causes the nold bl eed on
the surface of the |IC package 400 to burn and
vaporize rapidly. Any residual fine particles of the
nold bleed material can be fgnoved by using a brush
and/or a vacuum Figure 6 shows a schenmatic di agram of

e enmentation of the 30 |aser deflashing
°5B‘;5%ﬁ¥ EE%SF%)OSP "¥hePhpdmenhipe arparpiusROR e rommises a beam
spliffzacap md&oﬁenmmyrmnraesozt WOdiFSR fHE ﬁllgaséwé%b? ﬁ%r%% ;eachRf the

WO enses
R BEUT ARG S 108 A 320 %0 B0 OB anmeraos 600 gpmpnses a faser

cawtymcﬁ?aoﬂ Figigess, tﬁelﬁ)vd bearhickphsdes OB tAB @RUM &Rl 82 ahd the
two, | ea

oty P naa il el AR ERakl i S0 ELR Bt o2 Bheor e

berm:nmg'nirr@orﬁﬂq beforey fmsaimg Hpbught ¢he Gﬂarraredpmdme]mo&g In this

,@rﬁ er egt t I mtao each of
RDPIeY ribpbRatn 2 Te el 8% | 8L Ing AR bBTEr Carh oo pre-
P@ﬁb@iﬁ@?ﬁ@‘emt pphing isscdraedout. cavity 107 of Figure

3, the two beam expanders 108, the beamsplitter 602

and the 5 bending mrror 604. The | aser beam passes
thrdﬁi’&ﬁ Ras&ing cBiAuep| the t keare oxpandersr 18&etheppulst eser beam is

reflegted by GAy-hetas e be? $Iﬁé‘gc§nhfn8 Yedmide 1 g ﬂﬂb\ﬁé&? EP Qﬁ% 8— irrors
this exa enentati on, the fn
16 PR IR PSS IR, DLeTRAEoN pihe grleriaser beam can thaefected

by Ixaainiong 1 165fu©ﬂibbfcﬁd bemg reﬁébtéa bf 'Eheosa-%ﬁr‘ré}g 18I PHIPulse laser

aE'} tbeam expander,s uI se | aser beamis

S RSB fﬂ‘égf\/*% - Pngtacienks 370.41Er esring fyoHenter Gtheta
ledges 110 lhevmlt"sebysei‘ bean-gwhvérgésto alfbﬁalcﬁowtt RAd $CARRIdNo the mold

g&{gb nati.vel y h pbeam can

bl e r%cl?%’%‘des By E'(F}éuqa(fﬁsr?f t}'gqg\f ‘?OOD%ff thedepdiames or

subsfrétes 28l by the y-mirrors 118. The puI se |l aser beam
then passes through the f-theta | enses 110. After

pa35|2% through the f-theta 15 | enses 110, the pul se
| ase¥imadm thenlaseydieanp movasc acrasei eteran@ ipackligeedb®hf the

S Fur fac
ol TR TR AP ¢ LSRRGl Hddirhelona the
dimepsiors ﬁf thernsjiphenye504nekihelnaitermb02 sAfter reswviey ehy mdli bleed

orP@ekagRcd ) Rk IENRckaR heRdhs @gmaﬁq s %&gﬁs 214 of the

according to the pre-progranme the
respective scanning systems 10 move the x-mlrrors 116 and y-mirrors 118 to direct

the laser beam to a next IC package 400 arranged in a same row 508 or column 510
by. Alternatively, the two leadframes or substrates 120 can be disposed on handling
systems, e.g. conveyor belts (not shown), and the conveyor belts (not shown) can

‘move the next IC package 400 to a position of a previous IC package 400.

If the calibrated flat field for one scanning system 104 does not cover the
whole area of one leadframe or substrate 120, the two scanning systems 104 can be
used to remove the mold bleeds and/or flashes. One scanning system 104 starts the
deflashing process from one end of the leadframe or substrate 120 and the other
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di mensi ons of the periphery 504 of the pattern 502.
After renoving the nold bleed on the surface of one
| C package 400, the scanning nenbers 112 and 114 of
the respective scanning systens 104 nove the
X-mrrors 116 and y-mirrors 118 to direct the |aser
beamto a next |C package 4043 arranged in a sane row
508 or colunm 510 25 by. Alternatively, the two

| eadfra strat ? 120 can be di sposed on

SHARIT S Jbe S B8 geResiinm poperiee 1o eentsn ot eadiiame
oasubstrbte tanveyor belts (not shown) can nove the next

| C package 400 to a position of a previous |IC package
400. If the calibrated flat field for one scanning

syst 8imifafy, theedasent beaw emotée acBébsWBoé® BT QRicRigeOAB0 of the

b G BB SUOR Exd B 1ol 18 LUO,SSEINLD ST Arer
remeyie $he amid dueathiongthey suréate 10/ ose dCt padkhge 400, the scanning
R 2 g 114,27 T FLORE S3An b el T B 185 romirors
11§ and y-naiersgtty tesdirasy ther lesershkedn. oqmmvelgntrermﬂeaafames or
sugdfesam can s bidpbdt® ohZRandin g1 @rﬁ(% J_\Ee }Jl‘fi\?ey r %%ﬂgn (not

no¥§s across every | C package
hewnd and St“é’”‘.{%!(?fa@@&t% Péﬂ rﬁ@o‘{edhﬁ rﬁ’@XbiCepqsakagfr 40frteca posmon of a
ICpaickeyeud@02. After renoving the nold bleed on the
surface of one |IC package 400, the scanning nenbers
112 and 114 of the respective scanning systems 104

novdt tideunderstdo OtHait t&éGmﬁmaré/ -gn ﬂ)éoéc%nlai'r% Ts?st@h{seqm beam
@gﬁd%rss&r geam ter v Eé’&dt e.two ranes
{0, BE3T hESiHE! anrEbdaing) i Hoans Eiveinelanses 110
are. npt livwted elpothobe Idescribeat i |In étﬁe SabNE )exadpié InfiBerB MR Different
e next ac osi tion
oo UeR biond B3p AR boarf B HiErS 1808 st PeRibl.
nunber s of the scanning systens 104, beam expanders
108, d rrors 604 .and
OpigE T Sl § HoRchEt 780 A ol it or Y hethod of
lasrs cleflaghiag URIng raen@mmf@r@kﬁ‘lﬂib Bsemipvingen tvatelenwyth between about
1000hh &h8 Aboutef108M 4 eﬂP%ESSI Ibﬁ}% d@ggdstf gﬁé}oF ﬂ\%v\%(s: ann QSface of

systens 104 are al so
a spENGORdy¢tor; packadeusan éﬁl ﬁgd@debserabue&rn@m prfocessTenpinder) to

de®drminer &Ry péjc%frrh 3nhi RFaeiend t@b%%&d WEK@%%CHN'P@S%@%E&, the
avi ng, a wavel engt h bet ween ut

pattern ana parameters of a laser path are programmed. At step 706, a near infrared

(NIR)laser beam having a wavelength between about 1000nm and about 1100nm is

generated. At step 708, the generated laser beam is directed to remove the mold

bleeds and/or flashes using the programmed pattern/parameters.

Using a near infrared (NIR) laser having a wavelength between about 1000nm
and about 1100nm for laser deflashing is advantageously environmentally friendly. As
compared to other lasers e.g. Excimer laser, the NIR laser is relatively inexpensive and

safer to use. Furthermore, as compared to a green laser having a wavelength of about

~ 532nm, the electrical to optical efficiency is advantageously higher since the NIR laser

with a wavelength between about 1000nm and about 1100nm is the first harmonic
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20 1000nm and about 1100nm At step 702, nold bl eeds

and/ or flashes on a surface of a sem conductor package
can be studied by a user (e.g. process engineer) to
determine the pattern and paraneters to be used in the
met hod. At step 704, the pattern and paraneters of a

| aser path are programed. Af4 step 706, a near

infrared (NIR)Iaser beam having a wavel ength bet ween
abo%t 1og.nﬂgand about 1100nmis 25 generated. At step
oefsEAtonL Eee r PR 19555 BRVIRE arvaveleggiheditabigut B32namis ke second

harmenittdetieratibm edisngpihe/NIR 143 PBGRg USWAVBIchG® HUWAH-AABERE 1000nm
near infrared (NIR) | aser

Rl %&av'ahbafé"ﬁé‘%f TP HBAUROTISTHA MREOR T Ve, safer
aridl oreratairaté asenngefddamhthe ®thed kadwa MdsREL O ¥xample of the NIR

Vi Qn dy fri Y. 30 c a t her _
o by 2GRt obl A Ry EPREL TabAGD) e, bpyno @
waves(etinei atoub mdbdnad. ddthenexmeples of tHeeNIFolaeer éah be ead edthout
] th of about 532
o e 2P0t OF e e O hr e enged s ser
adyagiagecdsin srinksdheuprerpl iaser hewd sizeasthedbsergtaivitpstruatene is not
regbPed, 1000nm and about 1100nmis the first harnonic 14
generation, while the green | aser having a wavel ength
of about 532nmis the second harnonic generation.

Usi ng altb@ald émbadiflenRdUpraraay ¢b6 QQHES@EEH%%V@@QHEISO be
m and %§BUt 1100nm for_ | aser deflashing can
I

1000n
”?&'v%ﬁt%s&édn@ bdn foFse embedisrantsiatier than spmows dnold ideeds
araiiariflashes, dise LOSRARAMAR dnldjcd Wah, féﬂéﬂﬁ_hblé%&ﬁano%\egraphics.
exanple of the NNR 5 laser is a Neodym um doped
Yttrju un nud rnet (Nd: YAG), | aser having a o
nevdl L% BprRHBIT Y Scostan SKlRG: nchaas Bt Qimeruspyaritions
andis enodifwatidres magdbey‘winhdimg::tt thedﬁléaérlttiiﬁ@nfiémﬁbtéhfﬁwg GRRRe Specific
; At _i.nyvent.ion exanmpl e, usi a fiber
et RS Yihol WERHB rorh e SEF Re Stos ol the inkemioncay broady
deseritgdathe hresenfsmmbodanertty asy thetdforeetd Ise Basider@ilini dlledspects to
bl dfRfRuRhodi ment s, the apparatus 100 as
descrlbe$ above can’al so be wused for |aser marking.
In these enbodi ments, rather than renove nol d bl eeds
and/or flashes, the lasers can mark an object wth,
for exanple, text and/or graphics. 15 1t wll be
appreci ated by a person skilled in the art that
numer ous vari ati ons
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and/ or nodifications may be made to the present

i nvention as shown in the specific enbodinents

wi t hout departing fromthe spirit or scope of the

invention as broadly described. The present

enbodi nents are, therefore, to be considered in al

respects to be illustrativejsand not restrictive. 20

15 CLAIMS 1. An apparatus for |aser deflashing, the
Cﬁﬁﬁﬁ atus conprising: a laser for generating a near

red (NIR) | aser beam having a wavelength 5

bet ween 1000nm and 1100nnt wherein the generated | aser

bea is direct surface of a sem caonduct or

tpackayaP *?863‘}“8&%!38 fegaghing e PERHGUESREBIRARY: 2. The

appaa Esusfongeakaiting & naar ehfedred lNiRMlﬁeilb@ahhﬁaWQ%velength

I ses, at | east
eedigoa)%g{rgpgqﬂ gnm,n@F\%re:nrH@ %%Fé?tﬁﬁﬂgsasb%ﬁ“au'Wtﬂe%ﬁd to a
surfaae 6 a semicopduétor phekage torENM@icEn excesanuidity coyipoa.
havi ng two scanni ng nenbers, each of the scanning
menbers having a reflective surface attached to one
2.end. Thecapparatie aa sirinad irsclain d) whereih the exogssomeldidg compound

corhHisBE atlchst che e!#“rﬁéla'b'iébefdg%ngglﬁ fed laser beamis a

conti nuous wave | aser beam e apparatus as
clainmed in claim4, further conprising a Q@swtch for

3.CONVEYel Afishraidg 408k | @ser s
aser ek OUNUES AT A2 aRE b pRy o> Seanning

sygteny navipg tyoy %F@"'“ﬂumﬁﬁ@lersccﬁ?ﬁhl%‘l the saanbléawembam@avmg a

refddive Buffadd gt he@fSondvBRACI N the | aser beam passes
through the beam expander, is reflected by the

reflective surface of at |east one scanning nenber,

4.is CTdue\m}pgaIiust as alafraedin £9 drie HicldiMe 1 tot N efrerdigte Qéﬁbrated
Iaéesr rect ed ho t he 25 surface of the seni conduct or

a@e’sf" PURHS W 183 888 p) di ng conpound. 7. The

apparatus as clainmed in any one of clains 1 to 6,
5.f urt-[lp]%r aﬁ;?eﬂgtru'ssé\Q%faa}med in claim 4, further comprising a Q-switch for
converting the continuous wave laser beam to a pulse laser beam.

6. The apparatus as claimed in any one of claims 1 to 5, further comprising a
beam expander and an f-theta lens, wherein the laser beam passes through the
beam expander, is reflected by the reflective surface of at least one scanning
member, is converged to a focal point by the f-theta lens and is directed to the
surface of the semiconductor package to remove the excess molding compound.

7. The apparatus as claimed in any one of claims 1 to 6, further comprising a
controlling system for storing a pattern and parameters of a path of the generated
laser beam.

8. The apparatus as claimed in any one of claims 1 to 7, further comprising a
plurality of scanning systems, and one or more beam splitters and a bending mirror
for directing the generated laser beam to each of the respective scanning systems.
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controlling systemfor storing a pattern and
paraneters of a path of the generated |[|aser beam 30
8. The apparatus as clainmed in any one of clains 1 to
7, further conprising a plurality of scanning
systens, and one or nore beamsplitters and a bendi ng
mrror for directing the geperated | aser beamto each
of the respective scanning systens. 16 9. The
apparatus as clainmed in any one of clainms 1 to 7,
further conprising a plurality of scanning systens,

g9each Taeaamarwwwtcmrmbdm B8y oRe @ eRhat ad Deaer compnsmg a
!eéél‘%;n Fr and f-theta |lens, for sinmultaneous renoval of
PHREYeR

QARG HSigre & 5‘6%9"@@3@%1‘ INg: g0 @psociated beam
emeomcfmewalehagm elmdl@nesisrbindng0 bs th@nm@bs Ofolding

Qun iffere
oSS E sl 38 s RTRR Mo Baciper bt e TR TERaptm frmoyat o
the| exicessomoklingt umdmnl @ﬁergniaarbmnﬁ & pernicbrduanithagkage.
bending mrror for directing the generated | aser beam

to the respective beam 10 expanders. 11. The
1@ppalha arpasatus legidaited in eaipn Brfortbér arnairisingla beart @plitter and a

beMMAE infirrbN forNbiediiAg Sthe B%%’ak{i G? {e\g By anﬂ%?l Qg%r?é;twea beam

Yttrium Al um num Gar net ser bea
eXRPdPEngt h of 1064nm 15 12. A method of |aser
defl ashi ng, the nethod conprising the steps of:

atin near infrared (N f) | aser beam havi ng
e\t Rt ech lm%mwﬂa'm@rﬂnﬁo Ghaharaie the Ml@ laser

bédTne Eo) m@bayrs.dni Ldspel Yowiai AlGmn@RDESaN(NKEASS 145t %5\9 having
n@ Eﬂﬂ 8%13 The nethod as clainmed in claim1
a\’/\ﬁl—’: SN R A0 Bcting step further conprises
directing the gener at ed | aser beam t hrough a beam
Xp Iectl ted | aser, beamw.th a
12 F PRI G S cehnilg, T RBHoR e A G the SRERSE
and gepetedingi mgeammfrgmmeﬂ\aRedhéeasaeambmg\nat Waddlength between
160'0‘1”1%&1 {ﬁﬁﬁ‘lm; and

directing the generated laser beam to remove an excess molding compound.

13. The method as claimed in claim 12, wherein the directing step further
comprises directing the generated laser beam through a beam expander, reflecting
the generated laser beam with a reflective surface of at least one scanning member
and converging the generated laser beam with an f-theta lens.

14.  The method as claimed in claims 12 or 13, further comprising a step of
storing a pattern and parameters of a path of the generated laser beam before the
step of generating the laser beam.

15. The method as claimed in any one of claims 12 to 14, wherein the generated
laser beam is a continuous wave laser beam.
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25 14. The nethod as clained in clainms 12 or 13,

further conprising a step of storing a pattern and
paraneters of a path of the generated | aser beam

before the step of generating the |aser beam 30 15.

The nethod as clainmed in any one of clainms 12 to 14,
wherein the generated |aserq{hpeamis a continuous wave

| aser beam 17 16. The nmethod as clainmed in claim15,

1%urt er coqgéising a step of converting the N
ont 1 ARGIRNeHeR cfaleed iheaim (16, urher sempesiag apatamof converting

tHesdoptisudUzanalld IaSdr BRAnPloaPpuldd lasdNBedmR bBRMe B Gl dep.
in any one of clains 12 to 16, further conprising a g

step of using a beamsplitter and a bending mrror to

1di r ethe h@h@:&aeblﬁﬁrﬁdd Erﬁﬁgj on@%iﬁmdirﬂzt‘lmob@%rther cfomprising a
0 2rs, 18 T net as clalne n,any one o
B REHS 2, B, Pt 8 oo ET b B 45 Geferate taser
begro dy hrabsatopepanders.i um Al umi num Garnet (Nd: YAG) | aser
beam having 10 a wavel ength of 1064nm 19. A system
for laser deflashing, the systemconprising: a |laser
18.hat Thremethadess elaineat injanyraneedf dfditnR)12| tasiet;, wihessin theviNiRylaser
béartay § NREhMiurEs Y : i
expander | %cat ed ﬁg’?g{(ﬂlrn&t@Uﬂ@ﬂfgéé&?ﬂg@xﬁ@%&g%@am having
a y@yalangty of 864N ocat ed proxi mate the beam expander;
an f-theta lens; and a controlling systemfor storing
?a pattern and paraneters of a path of the generated
19.as e SHiaM oplgseiRaflashing 1ae gestemaomprisiiger beam passes
thr caigRet that BEREFaRSRARSIRinfdHEd (NIK)QaddtheafPRAVIRYa wavelength
b%%St e{;a 0t he sc i ng system being controlled by the
i 519 Pﬁba”dsﬁrés@% according to said pattern to
di r echednhexgmoeriotst prormatdthouglr.t he f-theta Iens
ont g surface of a sem conductor. package to renove an
exceaéfgear?gf’a‘le ﬁﬁan 5%@ ?oca ed proxml%te ﬁre eam expander;
an f-theta lens; and
a controlling system for storing a pattern and parameters of a path of the
generated laser beam;
wherein the generated laser beam passes through the beam expander and
into the scanning system, the scanning system being controlled by the controlling
system according to said pattern to direct the generated beam through the f-theta
lens onto a surface of a semiconductor package to remove an excess molding

compound.

20.  The system as claimed in claim 19, further comprising a beam splitter and a
bending mirror for directing the generated laser beam to each of a plurality of
scanning systems, wherein the generated laser beam passes through a beam
expander and an f-theta lens associated with each scanning system.

21.  The system as claimed in claims 19 or 20, wherein each scanning system
comprises two scanning members, each of the scanning members having a
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25 20. The systemas clained in claim19, further
conprising a beamsplitter and a bending mrror for
directing the generated | aser beamto each of a
plurality of scanning systens, wherein the generated
| aser beam passes through a beam expander and an
f-theta | ens associated w t hygach scanning system 30
21. The systemas clainmed in clains 19 or 20, wherein

Eglach scanni ng._system conprises two scanni ng nenbers,
rllgctyeoPuare g@%‘%ﬁdn@ fRsefs aRd Whrjeln the sqasningciegers are
contrdiied ey aid eshietling@ystam. end, and wherein the scanning
nmenbers are controlled by the controlling system 22.
The systemas clainmed in any one of clainms 19 to 21,
22her Eha s&dtenm@aigtgddr_}_ ahy loas &f chﬁﬁé’fﬂ??@ a1 ,g@ﬁérélhluﬂ_é Yenerated
e m . e systemas clained in claim
Iaggﬁlgﬁdﬁfshée?g@%ﬁﬁﬁg’%eg FCFENt ch for converting the
conti nuous wave | aser beamto a pul se | aser beam 10

23. The system as claimed in claim 22, further comprising a Q-switch for
converting the continuous wave laser beam to a pulse laser beam.




