related to the packagi ng of sem-conductor 5 devic ticular, the
pr esent |nvent|omwmmmm’m'mmmm to the method and apparatus r the renoval
of nold flashes egrated circuit (1C devices packages using
| aser technol ogy. BAGKGROUND OF THE | NVENTI{ON The packagi ng of

sem conductor and I C devices by plastic nmolding of |o the chip is well

known in the ar a e i | I tiLc ering
whi ch protects m}-‘:@@eém)géé%&@bé %%E@Kﬁggﬁ' ﬁk’wejﬁoééﬁ% t he
surface of the plastic packaging allows efficient heat transfer between
the I C device and the exterior environnment. Leads extending fromthe
packages all ow el ectrical connection between the 15 device and the
external circuitry. During the packaging process, the IC device, with the
heat sink and tFHELD c@QFsSTHE INMENTEONI n a nold wherein nolten plastic is
injected. When the nolten plastic is solidified, the I C chip becones
enbedded in the plastic packaging. The nmetallic heat sink ideally should
be free of any exdbsspreeenbirdientonsis erelatedkicothe packagidgf bhshmicwwiitor due
irregularities in the nold, nold flash is inevitably bled onto the edges
of the heat 5si rdeviddsl. !l !p!artidular, e preéddntlinvdrtion igl telatet| to el inethod and

o F-GR’REI\/D\/AL ‘OF MOLD FLASH FITELD OF THE | NVENTI ON ;ge ﬁ} i nvention i s
0

apparatus for the removal of mold flashes found in integrated circuit (IC)

devices packages using laser technology.
BACKGROUND OF THE INVENTION

The packaging of semiconductor and IC devices by plastic molding of

10 _the chip is well known in the art. The package typically contains a molded
- plastic covering which protects the IC devices inside. A metallic heat sink
exposed on the surface of the plastic packaging allows efficient heat
transfer between the IC device and the exterior environment. Leads
extending from the packages allow electrical connection between the

15  device and the external circuitry.

During the packaging process, the IC device, with the heat sink and the

“leads, is retained in a mold wherein molten plastic is injected. When the
mqlten plastic is solidified, the IC chip becomes embedded in the plastic
paékaging. The metallic heat sink ideally should be free of any excess

20 molicliing material known as mold flash. However, due irregularities in the

mold, mold flash is inevitably bled onto the edges of the heat sink.

IR
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,,¥000001* 2 Traditional ways of removing nold flash from I C packages, such
“as  sand bl asting, water jetting and chenical etching;—can—easity damage or
affect the reliability of the packagi ng. Recently | aser-induced renoval of
nol d flash has been suggested. 5 Singapore patent 49545 describes the use
of short wavel ength pulse Ilaser for the renoval of nold flash. In this

prior art docunent, a short wavelength laser is used as a heat source and
a nonmentum source for the renoval of the | d flash. Using this mnethod,

the region with mplitiddashays ¢t heovinde mdM alakACRoMEIOVpRRKAGSS,| 8adts and

the lead frame itself, is | o heated up.” Thermal expansion of the [ead frane
occurs, and dugah@ K|Astingl WARK §a6iRg RAIINEREMIAE tdRAGSEAR é?d%‘ﬁiffd&hﬁgé & the

| ead frame netal and that of the frold flash, the |ead frame” netal “expands

nore than the mgbeh thd ARiky &QHétﬁ%ﬁgﬁg‘? ﬁ@osé?{tlgbl‘é@@‘r-ﬁﬁi@eﬁnfg?ﬂfam of

source, which further destroys any g between the netallic [ead

surface and th I T wo actions results in the cl eavage of
SR fashends Bch prdfiese

the nold flash fromt hi s nmet hod, however, cannot be
directly applied to the deflashing of the heat sink of the IC devices,

since therngl exp8ingapor@fpatéditeddtss desoribesstheouseles shahlveavislengefl pllsen the
defl ashing process. In other instances, laser is used in a thermal nelting

process, in whigder 3P th@gefrlovah df smoRf wlﬁsh.anﬂtmgqmdrzsﬂ;dd\ddrﬁ@mgm tdp@riol d

flash may be renmoved in this way, the high heat intensity generated by

this method  wavelength laser is used as a heat source and a momentum source for
the removal of the mold flash. Using this method, the region with moid

flash, such as the interface between the leads and the lead frame itself, is

10  heated up. Thermal expansion of the lead frame occurs, and due to the

difference between the expansion coefficient of the lead frame metal and

that of the mold flash, the lead frame metal. expands more than the mold
flash. In addition, the laser beam as a momentum source, which further
destroys any bonding between the metallic lead surface and the mold
15 flash. These two actions results in the cleavage of the mold flash from the
lead frame. This method, however, cannot be directly applied to the
deflashing of the heat sink of the IC devices, since thermal expansion of

the heat sink is not desirable or useful in the deflashing process.

In other instances, laser is used in a thermal melting process, in which

20 the flash is melted and vaporized. Although the mold flash may be
removed in this way, the high heat intensity generated by this method
causes traces of melting on the metal surface of the heat sink, which can
produce micro-cracks and other damages. As a result, there is a need to
search for other techniques which are effective and gentle on the IC

25 device.



,causes traces of nelting on the nmetal surface of the heat sink, ‘which can
sprodice micro-cracks and other damages. As a result, there is a need to
search for other techniques which are effective and gentle on the IC 25
device. OBJECT OF THE INVENTION It is therefore an -object—of tThe present
invention to provide a nethod and apparatus for |aser_renoval—ef—fold

fl ash which overcone the 5 shortcomi ngs a8 stated above. It is another
obj ect to provide one enbodi nent of a | aser apparatus which has high
efficiency but mnimzes danages to the packaging itself. Oher objects
and features of the invention will becone apparent to those skilled In the
art as the dis i i | om ng detailed 1o description of
the preferred ?n%‘gglbﬁr-enqgngg%l IIPMMQ in the acconpanying sheets of
drawi ngs. 4 SUWMARY OF THE | NVENTI ON The present invention is a nethod and

appar atus for thei itietefor®fan oBjeet bt &5 presamt anvérticte s @Povide g mMethagier
abl ation nethod. Ablation is achieved under conditions in which the nold

flash is convephgdapparitas r Jassdeemabar tof| fofd fuEhs aphivhi Bhed@nitotthgl ve
sufficient tine or energy for significant thernmal processes to occur. As a

result, thesnmeabhbEmtYL 49 8tatédaBeest the nold flash, such as the heat
sink underneath, 1s préevented from heating up due to | ack of heat

transfer, thereby protecting the netallic
It is another object to provide one embodiment of a laser apparatus

which has high efficiency but minimizes damages to the packaging itself.

Other objects and features of the invention will become apparent to
those skilled In the art as the disclosure is made in the following detailed
10  description of the preferred embodiments as illustrating in the

accompanying sheets of drawings.



.surface and the interior die fromheat damages. According to one |lo

*enbodi nent of the invention, a mask is provided to protect the nol ded
packagi ng of the I C device fromthe | aser beam The—rmask may have at | east
one hol e which corresponds to the heat sink of the_deviee—wherethrough the
| aser beam can pass. According to another enbodiment of the invention, a

| arge beam di aneter is provided to increasg the 15 efficiency of the

defl ashing process. In the preferred enbodi nent, the fluence of the |aser

beamis kept | t I el ength of the laser used is
bel ow 550nm \Aﬁlﬁ“@ﬁ'ﬁlﬁg g)\LIFI i‘éﬁ&n%x%m beamis kept between 8-10ns.
Wth a beam spot dianeter of 12-15nm defl ashing by phot odeconposition can

be effective 20 payd grdgeft imRGfiohels ¥ hB far: ] sl i I
devi ces may be deflgshed lloy sclannisng thteﬁdgggm Zégpg‘s?é'ﬁutshg)rgﬁir%ﬁ]défal é)(lgl EF

DESCRI PTI ON O:m%flgﬁe‘wddiﬁn':i(gw&ic% U§in§n§qg@é’faébfétigha@bﬁmoqfétﬂﬁ{si@i%

defl ashi ng system according to the pres I nvention. Figure

schematic di agé&%@{g gﬂ%hganaiﬂaﬁé arggiyggfmenﬁmwmagﬁtiygﬁggveﬁg% g'; Lo the

present invention. ure I's a sc c diagramto of the
e Deaman fngbrSfin aLbagiend AR A) iy L SIS UOPBAGED o
system adapt egighﬁicfaHp%é.r%li&blcég'sees\’\% &l ORs lao?gs_u?tt ftﬁlaol%celtaﬁﬁcatpjoo ion
adjacent the mold flash, such as the heat sink underneath, is prevented
from heating up due to lack of heat transfer, thereby protecting the metallic
surface and the interior die from heat damages. According to one
10 embodiment of the invention, a mask is provided to protect the molded
packaging of the IC device from the laser beam. The mask may have at
least one hole which corresponds to the heat sink of the device
wherethrough the laser beam can pass. According to another embodiment

of the invention, a large beam diameter is provided to increase the

15  efficiency of the deflashing process.

In the preferred embodiment, the fluence of the laser beam is kept low
at below 1J/cm?, the wavelength of the laser used is below 550nm, while
the pulse width of the beam is kept between 8-10ns. With a beam spot
diameter of 12-15mm, deflashing by photodecomposition can be effective

20 performed. Together with the mask, entire strips of IC devices may be

deflashed by scanning the beam across the strip.



.10 DESCRI PTI ON OF THE | NVENTI ON The apparatus and net hod according to the

“present jnvention allows efficient removal of nofd fw zing
heat, chenical or nechanical damage to the netal—or _nol ded part niIC
devices. The 15 invention uses |aser energy to selectively convert—the nold

flash to plasma by taking advantage of the difference between the |ight
absorption characteristics of the nold flgsh (which is typically dark
‘plastic such as epoxy), and that of the h€at sink (which is typically a
flat, shinny netallic surface). Laser ablation is defined in the present

i nvention as t BRIEF ESGRIPFHON OFReTiHE DRAWINGS: o pl asnma and ot her

vol atil e species due to photodeconposition by the |aser beam 6 Table 1
shows an exanple of the property of a short wavel ength Nd: YAG | aser beam -
whi ch causes a%!gi{’?dn'scﬁ g?'?\%"%‘? Ei'aﬂlf%@rf’qa?’cl?é?aid%% Ngt HStYPARrdipgvient i on
as conpared to a prior art processes. These conditions allowthe netallic
surfaces of thé&eBERSest ivesttiophe heat effective 5 depth to remain bel ow
300C during the deflashing process, and is therefore a vast inprovenent

heat ed above. 1608E2 A% o866 AR gl 8l dnoter Bt uslRhingl Pedfats <.
(Or) of a surface :gs d{at rm ned EXHt hﬁ material of the surface and the
anount of |5?1puf’10%(?fr r"lﬂ/ LHE 5768 i ned by the 10 equations

Figure 3 is a schematic diagram to show the path of the laser beam in a

laser deflashing apparatus according to the present invention.

Figure 4 is a schematic diagram to show a laser deflashing system

adapted to function in-line with an on-load-off-load station.
10
DESCRIPTION OF THE INVENTION

The apparatus and method according to the present invention allows
efficient removal of mold flash while minimizing heat, chemical or
mechanical damage to the metal or molded part of an IC devices. The

15  invention uses laser energy to selectively convert the mold flash to plasma
by taking advantage of the difference between the light absorption
characteristics of the mold flash (which is typically dark plastic such as
epoxy), and that of the heat sink (which is typically a flat, shinny metallic
surface). Laser ablation is defined in the present invention as the

20 conversion of the mold flash into plasma and other volatile species due to

photodecomposition by the laser beam.



=(4Dti)1z = (4kti/pc)"2 and AT=(1-R)I/pc where p—{gicnB) is the density;

*67(J/kg.K) is specific heat; k (cal/cmK) is ther conductivity~—R is
the reflectivity; i (ns) is the pulse width of the 15 |as | (mJ/ cnR)
is the fluence. For copper material, p=8.96; ¢=380; k=0.941 and R=0.25; and

I 1=250mJ/cnR, ti=8ns, then = 1.92m and AT=287C Since the nelting
tenperature of copper is 1083C while that of nickel 20 is 1453C, the prior
art thermal evaporation process would have caused 7 heat danage to the

heat sink, and evpibléo1 tdvowl @ni Bramdld P thaCkRPerg. of @ shomt WdveledfRd

the | ow terrperature | aser abl ation process can be "applied to heat si nk

whi Ph have beeNdWRGOIb%ﬁﬂeéNnt\DmUh caudsk b of SeTRiRd $MSR dceotdifg B! €
delicate surface treatnents used in the art. 5 LASER PRI OR PRI OR PRESENT

PROPERTY ART 1t résefViVENEDh Xévebmpardy 1864/ ?%%P%Mé%bé@&é/ Thesm
Pul se wi dth 6ns ns 8-10ns Pul se energy 300mJ/ 532nm 300mJ/ 248nm

500mJ/ 532nm R%Bﬁ&lh&hé"&llgﬁttﬁeW&élll@%@fyﬂésg?%é HENRIHN afiHe NEtSffective

5 depth to remain below 300°C during the deflashing process, and is

therefore a vast improvement over the prior art laser process which results

in the heat sink being heated above 1000°C. The heat effective depth (u)

and the temperature rise (AT) of a surface is determined by the material of

the surface and the amount of input energy and can be determined by the

10  equations :

p=(4D1)"? = (4kt/pc)? and
AT=(1-R)l/pcp

where p (g/cm3) is the density; ¢ (J/kg-K) is specific heat; k (cal/cm.K) is
thermal conductivity; R is the reflectivity; t (ns) is the pulse width of the

15 laser and | (mJ/cm?) is the fluence.
i'For copper material, p=8.96; ¢=380; k=0.941 and R=0.25; and if
I=250mJ/cm?, 1=8ns, then
u=1.92um and AT=287°C

Since the melting temperature of copper is 1083°C while that of nickel

20 is 1453°C, the prior art thermal evaporation process would have caused



,Bean)sbaf_ﬁfgﬁﬁTRB‘2r15ﬁﬁ+-dinension(dianeter) Fl uence 22.6J/cn2 > 1J/cnR
*<1J/cnZNS—Net—specified TABLE 1 The properties of the present invention
stated in Table 1 are exanples lo only, and it would be clear to one
skilled in the art that the paraneters may be altered while stil

achieving | aser ablation of the nold flash. The nost inportant paraneter
is the fluence, as shown by the calculatiog of and AT above, which has to
be kept low, for exanple 0.2-0.7J/cnR2, to prevent | 8 excess energy from

bei ng convert eflehntigragRt to thaehdut! sivk Vard Bvehaoltide did wisilke thedadikginguch
that there is insufficient tinme for the transfer of heat fromthe flash

material to themgd ofdikndifd, Oe IBRetdifpatati@l 1438 MAation JHBEESH *"GnOBet he
type of the application. For a device wth a relatively 5 1arge heat sink,

or for the abl ghpRéy @b HeaAASINKRIRER FhaREDHERANpENBlatERAFiItRIUt ¥Addinhg Keg | ead

frame, it may be nore efficient to use a | arge beam spot, such as 8-10mm

This is nost aBBHa@%%\F‘etr{]Wth@FNg

However,

i n higher.
| evel ,

The scanni ngg speed of the | aser beam may be

abl ation to occur. The wavel ength of 532nmi s

e repetition rate can
a small er beam spot may be used wi thout

mal nt al ne

te"dSHda?S Slirfabd traBiridntt hgedqngﬁawen.er at ed
be at a high

| o conprom sing efficiency.
adjusted to allow effective

LASER PRIOR PRIOR PRESENT

PROPERTY ART 1 ART 2 INVENTION
Wavelength 1064/532nm 248nm 1064/532nm
Puise width 6ns 20ns 8-10ns
Pulse energy 300mdJ/532nm | 300mJ/248nm | 500mJ/532nm
Repetition Rate 50Hz NS 50Hz
Cooling water air water
Beam épot 2.5mm NS 2-15mm
dimension(diameter)
Fluence 22.6J/cm? > 1Jlem? <1J/cm?
NS : Not specified

TABLE 1

The properties of the present invention stated in Table 1 are examples
10  only, and it would be clear to one skilled in the art that the parameters may

be altered while still achieving laser ablation of the mold flash. The most

important parameter is the fluence, as shown by the calculation of p and

AT above, which has to be kept low, for example 0.2-0.7J/cm?, to prevent



.most_preferred, since it is a green |laser wthin—thevisible range, and
‘gives good selectivity in the deconposi tion praocess.|n—addi-tion the cost
of the optics needed for the green laser is relatively |ow. Fbwever ot her
15 wavel engt hs, such as 248nm and 351 nm of excinmer |asers may al so be
adapted for the | aser ablation process according to the present invention.
Besi des renoval of nold flash, the present |aser ablation process al so has
t he added advant age of renovi ng oxi des frofh t he surface of the heat si nk.

The netallic Oégééﬁgﬁ%e oA el Corﬁ{?erﬁ)é&m I}?é(atth?l §m§e egﬁ&&mve

abl ation proces m spot a Ing to one pre |rrent of

the present Inygntj d@?ebflﬁw, dSEn tﬁ%ﬁh@?&a{mhguf}lge% rm}e fot%He tT'an%tfert Sendgat

sink may be expose I"'aser beametficlentl n order to prot ect the

mol ded packagi ﬂ%rﬂ %@eﬁplﬂ%g?gnghi%?lghlli the eat S5hid BEl h"f’ﬂe%@%‘? 0 mask

may be a netal l'i as one or nore oles co espon gto

Che heat =11k ool oA e G Thel By
Lot er Lo e ST tfﬁé’gﬁtaﬁsﬁ 1y tre@s&%a”fpa%WEsﬁ%é‘* R
St p. This, hadiy i isas Favin ex a5 Roiror SIS0 uor dgevlq%%snaé% Ki i c
decomposi t | on SHEBPSSE- 1T, s i Fiost BRBIADIG(OT AMEY MG FRapan WHED Weso be
achi eved. I IOIe%telrgnyg gCe%Qargteedp?rgfﬁlrgﬂgg IHnS;r/veéjvle?t elfl >{hgf Eepetltlon rate can be
maintained at a high level, a smaller beam spot may be used without
10 compromising efficiency. The scanning speed of the laser beam may be
adjusted to allow effective ablation to occur. The wavelength of 532nm is
most preferred, since it is a green laser within the visible range, and gives
good selectivity in the decomposition process. In addition, the cost of the
optics needed for the green laser is relatively low. However, other

15  wavelengths, such as 248nm and 351nm of excimer lasers may also be

adapted for the laser ablation process according to the present invention.

Besides removal of mold flash, the present laser ablation process also

has the added advantage of removing oxides from the surface of the heat
isink. The metallic oxides may be converted to plasma by the same

20 selective ablation process. The beam spot according to one preferred
embodiment of the present invention is wider, for example 10-15mm, such

that the heat sink may be exposed to the laser beam efficiently. In order to
protect the molded packaging itself, a mask is provided for this
embodiment. The mask may be a metallic template which has one or more

25 holes corresponding to the heat sink of one or more IC devices. The



.defl ashing, then this |aser ablation process provi-des—thepossibitity of |o
‘elimnating the chem cal oxide-renoval step as well. If renpoval of flash is
al ong the edge of the device, e.g. at the interface of the |leads and | ead
frame, the mask may al so be used to protect the nold packaging itself.
Figure 1 shows an exanple of a |aser deflashing systemin which the beam
of a Nd: YAG | aser 20 is directed onto the heat sink of an I C device 15 22
on a stage 24 by the use of a scanner 26 and appropriate optical |enses 28.
A conput er conkrietallis fedraeclGhe aehiptate protedts rthelI€r packagding Nrom theurdser
controls the stage 24 and the triggering of the laser via a trigger 34.

Figure 2 showspéad. ddimg ltisis 0arge diatdtet fasexd8Rng iPbedtmaBNRURIBIE thareat
defl ashing of IC devices. In this apparatus, the |IC devices in singulated

20 form 42 ar etHd aRreesurfite0nt hedhedlssinK #¢la dRort Ddrivd BEfiRSAs NHe FekAn A

| aser beamfroma | aser generator 44 is directed into a scanner or

gal vononeter 4f3 @Qc&iﬁ&ﬁé%r@ﬁlu‘?@lﬁ?ﬂf%Ué@ic%@ﬁf&@xh%ﬁe ReRdds' #Psw o
mask 48 is provi ded between the scanner 46 and the | C device 42 for

protecting 4 heid Hedigyh §? aRafs 208 HabtR8'aldd8d! RRANRRA Rat ThE o3¢ r(r)Biy 25

be progranmmed such that the 1aser beamrenoved oxide or nold flash 1

either at the peypjEpliRe Haht tsﬁ‘go | n%lrﬁ%l BE Hatkd, 9k. E%Fgﬁﬁggéa.tih{da rp?éﬁréé‘ce of

the heat sink 50. ITnthis e an exhaust in is provided to

anai v ot ower EOCTIRCaR) RS PE SHREIS, AY A PR tefthaloPing CRiclldiers ™"
avay the i oni 2l VaREY 8Sadield." A BEng 6k B pdoriRE iMRlediYY Brfhance

deflashing, then this laser ablation process provides the possibility of

10 eliminating the chemical oxide-removal step as well. if removal of flash is

along the edge of the device, e.g. at the interface of the leads and lead

frame, the mask may also be used to protect the mold packaging itself.

Figure 1 shows an example of a laser deflashing system in which the

beam of a Nd:YAG laser 20 is directed onto the heat sink of an IC device

15 22 on a stage 24 by the use of a scanner 26 and appropriate optical
lenses 28. A computer control system 30 controls é controller 32 which in

turn controls the stage 24 and the triggering of the laser via a trigger 34.

Figure 2 shows the details of a specific example of an apparatds for
‘deflashing of IC devices. In this apparatus, the IC devices in singulated

20 form 42 are transferred on a guide track 40 to the deflashing area. A laser
beam from a laser generator 44 is directed into a scanner or
galvonometer 46 which directs the beam to the appropriate positions. A
mask 48 is provided between the scanner 46 and the IC device 42 for
protecting the IC device packaging from the laser beam. Tﬁe scanner may

25 be programmed such that the laser beam removed oxide or mold flash



.to deposit back onto the IC device. Figure 3 shows a third enbodi ment of
‘the present inventiaon in which the |aser generator 56 is position
sideways. In this enbodi nent, a beam expander 58 is provided to enl arge
t he beam spot dianeter, and a series 10 of mrrors 60 are used to direct
the | aser beamonto the X-Y scanner or galvononeter 62. The scanner then
directs the beamonto the appropriate Spofs on the 1 C device 64. The

defl ashi ng process can be adapted to suit conventional nolding processes,

as shown in thejtRgpaPINe PEnnb@vbpife hddtsislebhRs bt fer theSermitBagiatdee dbthebe
provi ded between the standard onload station 70 and offload station 72 with

the standard mRgazsRRSO 4n tHiBSrhBO@HIdM, dPEkhdudt inlgk %‘)Q,S i8 gréwdbb BB uck from

a standby position and i ndex the leadfrane a pre-determ ned distance to

the | aser scangipg P@skddPhposétP fime eggétgaobiﬂwé Sblatief ?\fotggerﬂéfoaﬂﬁsﬁ.he

| aser beam Suction fromthe suction 20 i1s switched on to renove

funes, 1 ashes g disiveB A6 ShpinTHihnaiscs 6Bl bRAiGEA 16 Bibwing he

scanner 82, the adf rame or transp to a tenpor

| eadframe s{ or %%P@bgq?@g%¢ ‘r\?gﬁéfeégftrié?'&méﬂ;%ﬁcﬁf thiaf it aifet%drfnét%% Qrcﬁ]a?jc%r ed

there before an e magazi ne I's rea 0 receive

processed | eadﬁﬁg ﬁgﬁgﬁihgﬁgﬁgﬂ{&ﬁ%ﬁ& c}évicémy al so be used with singul ated
es, s

packages wth uch™as  'usSing trays or carriers. Wile the
present invention has been described particularly with

Figure 3 shows a third embodiment of the present invention in which
the laser generator 56 is position sideways. In this embodiment, a beam
expander 58 is provided to enlarge the beam spot diameter, and a series

10  of mirrors 60 are used to direct the laser beam onto the X-Y scanner or
galvonometer 62. The scanner then directs the beam onto the appropriate

spots on the IC device 64.

The deflashing process can be adapted to suit conventional molding
processes, as shown in the example of Figure 4. The deflashing

15  apparatus may be provided between the standard onload station 70 and
offload station 72 with the standard magazines 74. The indexing fork 7 6
grips a leadframe 78 from a standby position and index the leadframe a
:pre-determined distance to the laser scanning position. Laser generator

79 is used to generate the laser beam. Suction from the suction head 8 0

20 is switched on to remove fumes, flashes and dust generated during
scanning. After scanning by the scanner 82, the leadframe will be indexed

or transported to a temporary leadframe storage area called leadframe
buffer 84. Leadframes are stored there before an empty leadframe

magazine 74 is ready to receive the processed leadframes. This process



references to Fi gs'l to 4, it should be understood that -f+gures are for

‘5 il-1'ustration only and shoul d not be taken as anemi on.
- In addition it is clear that the nethod and app us of the present

invention has utility in many applications where renoval of plastic nold
material is required. It is contenplated that nmany changes and
nodi fi cati ons may be made by one of ordinary skill in the art w thout
departing fromthe spirit |o and the scope of the invention described. 12
CLAIMS 1 1. A Imagealsdeid asst pathaginguRtats phekagasmwitl mifordHahgekashcwfasan |1 C
device 2 conprising : 3 a |laser generator for generating a | aser beam
sai d | aser beamsiiyirags oficarriekdgience and pul se duration adapted for |aser
ablation of said mold 5 flash; 6 an optical systemfor delivering said
| aser beamy 7 a transfer systemfor transferring said IC devices into the
path of said 8 |Whie Heamregert. inventippahas ubeeais cdesinized particilarlg fvitht her
conprising scanning neans 2 for directing said beamonto the flash of said
| C device. 1 3refareramgsatoafigs hix dr dlishgutd belundargtontethat thes figdrespare: &br
system 2 conprises a focusing lens for focusing said | aser beam 1 4. An
appar at us ascoiiltlistratipn arlpiamd2sivdwdd aiat beatakkeapds imitatigrs toamheZineention. sles
tel escopic neans for altering the size of the beam spot of

addition it is clear that the method and apparatus of the present invention

has utility in many applications where removal of plastic mold material is
required. It is contemplated that many changes and modifications may be
made by one of ordinary skill in the art without departing from the spirit

10  and the scope of the invention described.



.3 said | aser beam— 15— An apparatus according to claim2 wherein said
“optical systemfurther 2 conprising a controller for controlling said
| aser beam 1 6. An apparatus according to claim?2
system 2 conprises 3 a stage for holding I C devices TH S SHEET HAS BEEN
REPLACED THI S SHEET HAS BEEN REPLACED 13 4 indexing neans for
transferring said | C devices onto said stage and 5 renoving said IC
devices after deflashing is conpleted. 1 7. An apparatus according to claim
2 wherein saidcﬂqéﬁgspean1has a 2 wavelength of |less than 550nm a fluence
of less than 1 37 1 8. An apparatus according to claim2 wherein said
scanning neans 2 conprising a galvanoneter. 1 9. An apparatus according to

vevel ength bf Saznm ande GeRET g eBbarfudRteiaL ot RIS B 5 BV,
apparatus agcording BH\p(?f dndz wherein said | aser generator 2 generates a

| aser beamw th a beam spot” dianeter of 8 to 10 mnm 1 11. An apparatus
according to claim?2 further conprising a mask provi ded

3 a laser generator for generating a laser beam, said laser beam having
4 a fluence and pulse duration adapted for laser ablation of said mold
5 flash;

6 an optical system for delivering said laser beam;

7 a transfer system for transferring said IC devices into the path of said
8 laser beam.

1 2. An apparatus according to claim 1 further comprising scanning means
2 for directing said beam onto the flash of said IC device.

1 3 An apparatus according to claim 2 wherein said optical system
2 comprises a focusing lens for focusing said laser beam.

1 4. An apparatus according to claim 2 wherein said optical system
2 comprises telescopic means for altering the size of the beam spot of
3 said laser beam.

1 5. An apparatus according to claim 2 wherein said optical system further
2 comprising a controller for controlling said laser beam.

1 6. An apparatus according to claim 2 wherein said transfer system
2 comprises

3 a stage for holding IC devices

"THIS SHEET HAS BEEN
REPLAGED




.2 between said [aser generWi ce for protecting the 3
‘nol ded—packaging of said | evice fromsaid | aser beam 1 12. An apparatus
according to claim2 further conprising a mask provided 2 between said

| aser generator and said |IC device for protecting the tg; ! K&ehng
of said IC device fromsaid | aser beam said mask 4 havisﬁsggh"wg%ﬁ ne
hol e corresponding to a heat sink on said package 5 ]
| aser beam can pass. 1 13. An apparatus according to claim2 further
conpri sing & vi sual indéxofteoldang oy staesfering isdét |C atevicesuahtd sajge staigenand
said I C device after 3 laser ablation. TH S SHEET HAS BEEN 14 REPLACED 1
14. An appa at us aceamadving said (0T aewicgsfafter kieflasioingris sonmplaetedexhaust 2
system for renoving deconposition fune generated by the ablation of 3 the
mold flash material. 1 15. An apparatus according to claim2 further
conpri si ng fan éxhaudn apparatise Areerdingh taictaim avwgeres@iw@ilasw beam has a
directing air onto said 3 device as |aser ablation occurs, said exhaust
system for & enpvi ngwaxelgagtinpbless ithan faemmgerflueace ®f tgss thanabdigm’on of t he
nold flash 5 material. 1 16. A nethod for renoval of nold flash on an IC

devices conpriging ;. 2 trans ortiﬁﬁ ar} Ié‘[ device into a.laser ablation
appar atus; B dfrect PRg3BP, agearAing tPnelalp| 4 Whersip said scanning means

2 comprising a galvanometer.

1 9. An apparatus according to claim 2 wherein said laser generator
2 generates a Nd:YAG laser beam with wavelength of 532nm and
3 having a pulse energy of about 500mJ.

1 10. An apparatus according to claim 2 wherein said laser generator

2 generates a laser beam with a beam spot diameter of 8 to 10 mm.

1 11.  An apparatus according to claim 2 further comprising a mask provided
2 between said laser generator and said IC device for protecting the

3 molded packaging of said IC device from said laser beam.

1 12. An apparatus according to claim 2 further comprising a mask provided

2 between said laser generator and said IC device for protecting the
3 molded packaging of said IC device from said laser beém, said mask
4 having at least one hole corresponding to a heat sink on said package
5 wherethrough said laser beam can pass.

1 13. An apparatus according to claim 2 further comprising a visual
2 checking system provided for visual inspection of said IC device after

3 laser ablation.



.4 abl ating sai-d-notd flash into-deconposed plasma and ot her species. 1 17.
“ A methodaccording to claim16 further conprising covering the nold 2
packagi ng of said IC device with a | aser-bl ocking mask before the 3 |aser
ablation step. 1 18. A nethod according to claim 16 further conprising
covering the nold 2 packaging of said |IC device wth [arhRseieR [ OGKs L ask
before the 3 laser ablation step, and scanpi ng said ljaser Rgam@er oss $aid
nold 4 flash such that said nold flash is deconposed ‘tHto—ptasne—and her
5 species. 1 19. A nmethod according to claim 16 further conprising the step
of visual © chécki A§ appaiatyshagesrding shlaims2 bleeiher ¢AVRESINgHAB SHEETStHAS
BEEN REPLACED 15 1 20. A nethod according to claim 18 wherein said |IC
device is i%h a stri pystent arremayingsdeermpesitien furne lgenesdaglysthe abliation rof
said strip relative to 3 said mask after ablation of said |IC device, such
that furthe¥ |C devthsegoldflash saaterighirip are protected; and |aser ablation
Is perforned on said 5 further 1C devices. 1 21. A nethod according to
claim 14 whereip said plas and species are enmoved immedi ately b
suction. 1 9o 1R 28D BpBRIAL HrgORIR, B Gl 2 JANRE GamETang: dn Brhdie
Gores 19 2 " G88TEAR b e oo s aP Blowi? "shecihg” it oo S

3 device as laser ablation occurs, said exhaust system for removing
4 decomposition fume generated by the ablation of the mold flash
5 material.

1 16. A method for removal of mold flash on an IC devices comprising :

2 transporting an IC device into a laser ablation apparatus;
3 directing a laser beam at the mold flash
4 ablating said mold flash into decomposed plasma and other species.

1 17. A method according to claim 16 further comprising covering the mold
2 packaging of said IC device with a laser-blocking mask before the

3 laser ablation step.

1 18. A method according to claim 16 further comprising covering the mold

2 packaging of said IC device with a laser-blocking mask before the
3 laser ablation step, and scanning said laser beam across said mold
4 flash such that said mold flash is decomposed into plasma and other
5 species.

1 19. A method according to claim 16 further comprising the step of visual

2 checking after the mold flash has been removed.



.3 position in athm’amam 4 scanning nmeans for directing
‘said~Taser beam onto the meld—ftash of 5 said | C device; 6 a

| aser-i nper neabl e mask, positioned between said | aser generator 7 and said
hol di ng means, for protecting the nolded packaging of [sfig SH%EJr%A%gé/é
fromsaid | aser beam 9 an indexing systemfor transfgrri ngRgp'yA@rb c?g\srce
onto said holding 10 neans, shifting said ggrip for dertastingof
sequential 1C devices, and 11 renovi ng sai d stri p after deflashing is

| et ed IC d i t th
2 qhct on | Al 62%r off MAEOT ahorbaas HiEaia Mgt e UPNES st optibn d

abl at ed m)lg fl ash.

form, and said method further comprises shifting said strip relative to

3 said mask after ablation of said IC device, such that further IC devices
4 of said strip are protected; and laser ablation is performed on said
5 further IC devices.

1 21. A method according to claim 14 wherein said plasma and species are

2 removed immediately by suction.

1 22. Alaser deflashing apparatus according to claim 1 further comprising :

2 holding means for holding and positioning a strip of IC devices in a

3 position in the path of said laser beam;

4 scanning means for directing said laser beam onto the mold flash of

5 said IC device;

6 a laser-impermeable mask, positioned between said laser generator

7 and said holding means, for protecting the molded packaging of said

8 IC devices from said laser beam;

9 an indexing system for transferring said |C device onto said holding
10 means, shifting said strip for deflashing of sequential IC devices, and
11 removing said strip after deflashing is completed on all IC devices on
12 said strip; and
13 a suction system with a suction inlet proximate said holding means for

14 removing fumes of said ablated mold flash.



