- 1 - MEGASONI C CLEANI NG SYSTEM Field of the Invention 5 The present
invention relates to a systemfor cleaning electronic conponents, and
in particular, to a fluid jet system using negasonic vibrations for
di sl odgi ng particles on the surfaces of sem conductor devices. 10
Background and Prior Art Electronic conponents, such as sem conduct or
substrates or packaged seni conductor -devi ces, for exanple Quad Fl at
No- Lead (QFN) packages and Chip-Scale Ball Gid Array (CSBGA)
packages, undergo singulation into separate 15 units after they have
been packaged in an arraym&gﬁmm, t he nol ded
surfaces of the singulate i vitably
contam nated with sawi ng residue, such as saw dust and copper traces.
Typical ly, singul ated el ectroni c packages nay be cl eaned by
mechani cafielofihednvengan | n one prior art US Patent Nunber 6,446, 354
entitled "Handl er Systemfor Cutting a Sem conductor Package Device",
a soft brush is used for creating nechanical agitation on the bottom
nol ded suThaeessant inventipackkdges to Bhésstarnt foo rtlemic efectmnicecapongrithie
sawi ng resi due by | oosening. the residue. The brush nmay. be_wet. when
vet by usag T BANEHEr BeP TS skeig iae SiKarShleybRbpES 4f dsiidsing
directed paritlBe ohahé enasd Sefkestitdafigsorafevidee. packages to wash of f
and renove the | oosened sawi ng residue. There are di sadvantages in
using a brush for cleaning by nechanical agitation. For exanple,
after I | : sonme sawing residue is trapped in the
80bru1sqjll. A r{oognd-)fjﬂ!?hsﬁlrtce is therefore necessary to keep the

or

brush cl ean,

Electronic components, such as semiconductor substrates or packaged

semiconductor devices, for example Quad Flat No-Lead (QFN) packages and
__ Chip-Scale Ball Grid Array (CSBGA) packages, undergo singulation into separate
15 units after they have been packaged in an array arrangement. After sawing, the

molded surfaces of the singulated elecironic units are inevitably contaminated

with sawing residue, such as saw dust and copper traces.

Typically, singulated electronic packages may be cleaned by mechanical
20  agitation. In one prior art US Patent Number 6,446,354 entitled “Handler System
for Cutting a Semiconductor Package Device”, a soft brush is used for creating
mechanical agitation on the boitom molded surfaces of the packages. This
action assists in removing the sawing residue by loosening the residue. The
brush may be wet when wet brushing is required. Next, high pressure water jets
25 are directed to the bottom molded surfaces of the packages to wash off and

remove the loosened sawing residue.

There are disadvantages in using a brush for cleaning by mechanical agitation.
For example, after a long period of use, some sawing residue is trapped in the
30 brush. Periodic maintenance is therefore necessary to keep the brush clean, or

otherwise the dirty brush may introduce dirt onto the surfaces to be cleaned



otherwise the dirty brush may introduce dirt onto the surfaces to be
cleaned - 2 - instead. The cleaning effect of nechanical agitation
wll also be largely reduced with a dirty brush. Additionally, since
there is actual contact with the nol ded surfaces of the packages
during brushing, while the brushing force acting on the nol ded
surfaces nust be sufficiently large t-&@1oosen the sawi ng residue, the
force 5 should not be too |arge to dislodge the packages bei ng held
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In this cleaning neth the bottom surface of a workpiece is cleaned
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the 20 running wat e wat er f ansducer
gener at es negasoni c vvaves t hat propagate through the water and upward
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workpiece is cleaned by moving the workpiece over a first water tank overflowing
with water such that the bottom surface is in confact with the surface of the

20 running water. At the bottom of the water tank, a fransducer generates
megasonic waves that propagate through the water and upward to the surface of
the water where the workpiece is moving through. The moving water and the
megasonic waves loosen the sawing residue on the boltom surface of the
workpiece, and the water carrying the loosened sawing residue flows into a

25 second water tank surrounding the first water tank.

However, there are shortcomings with this method. Megasonic vibrations are
high frequency waves which are highly focused in nature such that only a limited
area of the workpiece can be cleaned. Additionally, some dirt or particles
30 released from the surface of the workpiece may not be carried away to the

second water tank since the water is flowing at a low speed. The loosened



second water tank since the water is flowng at a | ow speed. The

| oosened - 3 - sawing residue may remain in the first water tank and
return to adhere to the surface of the workpiece. Therefore, it
woul d be desirable to achieve a cleaning nethod for singulated 5

el ectroni c packages which sufficiently cleans the packages w t hout
damagi ng or | ooseni ng any si ngul at ed -uhi t s. Summary of the Invention
10t is thus an object of this invention to seek to provide a nethod
and appar sawisgfresideéfraay irgmlain ¢l tenfinsy watergtankt ad edtect toadcepainkthges
such t hat nlg Si &Hl ated.units are damaged or dislodged froma

pi ckhead Eiﬁeﬁg AYCLE®Furi ng t he process. According to a first
aspect of the invention, there is provided an apparatus for 15

cl eani ng sem conduct or packages, conprising: a pickhead that is

conf i gur etiherefainl # waddskedesiiaiiet ior aghieva geslepningnmgthagly for singulated
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t he sem clonderming anpatigatpied unitstegasoni ¢ energy generator for

i nparting nmegasonic energy to the cleaning fluid; and a driving
20device for driving relative novenent between the plurality of

nozzl es aggmhitey Bf fHehaagntion direct the said jets to clean the array
of packages on the pickhead. According to a second aspect of the
invention, there is provided a nethod for cleaning sem conductor
packages  ROMRE lp! difedt B ¢ FRBNALN 14K inhhide BIREMBAGLNAS DA DS for
hol ds t he sem conducCtor packages in an array arrangenent I ng
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nmegasoni ¢ energy generator during said projection; and driving

rel ati ve novenent between the plurality of nozzles and 30 the
_ pi ckhead 2ePAingde 3 WSt BaPgey EFEheLH‘Y@Dé%{h thee E%PE%Y“@F

packages QBaking RHhkNIRRRtor packages, comprising: a pickhead that is configured to

hold the semiconductor packages in an array arrangement; a plurality of nozzles,

each of which is constructed and arranged to project a separate jet of cleaning
fluid upwardly against the semiconductor packages; a megasonic energy
generator for imparting megasonic energy to the cleaning fluid; and a driving
20 device for driving relative movement between the plurality of nozzles and the

pickhead to direct the said jets to clean the array of packages on the pickhead.

According to a second aspect of the invention, there is provided a method for
cleaning semiconductor packages, comprising the steps of: providing a pickhead
25 which holds the semiconductor packages in an array arrangement during
cleaning; projecting separate jets of cleaning fiuid generated from a plurality of
nozzles upwardly against the semiconductor packages; imparting megasonic
energy to the jets of cleaning fluid with a megasonic energy generator during said
projection; and driving relative movement between the plurality of nozzles and
30 the pickhead to direct the said jets to clean the array of semiconductor packages

on the pickhead.
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- 4 - It would be convenient hereinafter to describe the invention in
greater detail by reference to the acconpanying draw ngs which
illustrate preferred enbodi nents of the invention. The particularity
of the drawi ngs and the related description is 5not to be understood
as superseding the generality of the broad identification of the

i nvention as defined by the clains. B4 ef Description of the Draw ngs
10 The present invention will be readily appreciated by reference to
the detail ed description of the preferred enbodi nents of the

i nvention when,considered with the . acconpanyi ng draw ngs, in ich:
FG T §elt At BRREN Gt Histhaes 8 SR ASE e e B8t P Breaielo e T e
pr ef er r edreldre B @it A coMipdnyihd ane@iidsPWhich! ifustrite préfarrbs @i ddimeNtsew
of the cleaning apparatus of FIG 1 wth its top portion exposed to

i |1 ustrat® hadnvgitiongulha paricsiarly ehiiedraningssangd ehy elated slescrigfion is
megasaei c, 4 ﬂgﬂﬁ ! i /C, ; £35S, 4 t o
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i |1 ust r atthagneentioeasidejinaddydng clagmsequence for singul ated el ectronic
packages according to the preferred enbodi nent of the invention;
25FIG 4 is a top view of the exposed cleaning apparatus of FIG 1

i Il ustratBmef Ddweriptionsf the Tawiidge of the megasonic jets which are
novabl e in the Y-axis; FI Gs. 5A and 5B are top views of part of
the negasonic jet assenby illustrating a cleaning route of two

Eregasi@ni CThS pPeddMt idvdMbAGHIIDSO Sadlly SHHELRAN By RRFHEHES to Wk Wthiled

description of the preferred embodiments of the invention when considered with

the accompanying drawings, in which:

_FIG. 1 is an isometric view of a cleaning apparafus according to the preferred

15 embodiment of the invention;

FIG. 2 is an isometric view of the cleaning apparatus of FIG. 1 with its top portion
exposed to illustrate the configuration of a row of megasonic jets forming a
megasonic jet assembly for generating megasonic waves;

20
FiGs. 3A to 3D are sectional views of the cleaning apparatus of FIG. 1 illustrating
a cleaning and drying sequence for singulated electronic packages according to
the preferred embodiment of the invention;

25 FIG. 4 is a top view of the exposed cleaning apparatus of FIG. 1 illustrating the

cleaning coverage of the megasonic jets which are movable in the Y-axis;

FIGs. 5A and 5B are top views of part of the megasonic jet assemby illustrating a
cleaning route of two megasonic jets for a molded block of electronic packages;
30 and



- 5- FIG 6 illustrates top and front views of an elliptical

cl eaning area offered by a negasonic jet that is inclined relative to
a surface to be cleaned. Detailed Description of the Preferred

Enbodi ments of the Invention 5 The preferred enbodi nents of the
present invention will be described hereinafter with reference to the
acconpanying drawings. FIG 1 is an isbnetric view of a cleaning
apparatus 10 according to the preferred 10 enbodi nent of the

i nvent i onfIGIHe illuspratest top ar8d froat wiewss| of aoefitisalscleaning anea gffetehbera

2 51 1 dor BEERSonG ey MBS SRR Tt §blTRemR1 ne ol eant ng

chanber 16. The plckhead 12 is configured to hold a plurality of

sem condugt or, cka ngnment and is npvable with the
slider plHekiled Depedoon oidhe Sirgiegred EmBodiments ol 3gdovantion to nove the
pi ckhepd 12 along the X—aX|s A cover such as a plastlc curtain 18 is

| ocat ed adl!\acent to the slider plate 14 and provides a shield
pr event i njhe peefaired emhgdimeniiiat the pegsenhipvgnitamyill kedeswibed hefrginatter

jetting o OA linear driving device 20,
whi ch mywﬁ%%ﬁ%ge%wgg%ﬁmd%%ﬁ r driving devices, drives
rel ati ve noti on between the pickhead 12 and a neganosi nc jet assenbl y
24. For nce, the |inear r| vi ng. devi ce 20 ive
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24 found ¥bblihdnt®f teemOEmSbre h‘ﬁl@ﬁbpé{@t@ PN BrdfBRLK Sorhrises a cleaning
berpendl cular to the X-axis. is an isonetric view of the

cl eani ng e@pabert 1% Sfpickhgad)t %\ﬂﬂﬂ g wet oeghentso rvikigh craydbe in the form
i11ustr at&'f 3 Fl‘?degg:ﬂ{tb%r atd gFlefQFa §O§d|>égﬁéu¥‘etdr QHVtong n%f‘t‘ﬂé@l@ ﬁé’gﬁarﬂﬁer 16,

nmegasoni ¢ ass enerating
megasoni cThmwmhe@d nﬁgammflgumaogl)olgenpluamw oﬁeemenbnlduc’@r ipavkages in

32, 30FI G t al d i I 1 t
{ohe conteusy affahalens 85 S MotapBoyt R, SR miall 8, A Sidsp pla€ 2
nMegasi@ni Cis\thil abeiive R PEb\LHebYickitad 12 along the X-axis. A cover such as a

plastic curtain 18 is located adjacent to the slider plate 14 and provides a shield

preventing cleaning fluid, which preferably comprises water, from jetting out of
the cleaning chamber 16.

20 A linear driving device 20, which may comprise first and second linear driving
devices, drives relative motion between the pickhead 12 and a meganosinc jet
assembly 24. For instance, the linear driving device 20 may separately drive the
slider plate 14 along the X-axis, and the megasonic jet assembly 24 found within
the cleaning chamber 16 along the Y-axis perpendicular to the X-axis.

25
FIG. 2 is an isometric view of the cleaning apparatus of FIG. 1 with its top portion
exposed to illustrate the configuration of a single row of nozzles such as
megasonic jets 22 forming a megasonic jet assembly 24 for generating
megasonic waves. A megasonic energy generator housed in a housing (32, see

30 FIG. 3A) may be installed in a small water reservoir and a tube connected to the

reservoir ejects a water jet comprising megasonic vibrations produced by the



- 6 - negasonic generator. Hi gh pressure water jets are not required
for cleaning using this preferred enbodi nent of the invention. It is
al so not necessary to have a large jet of water as the effective
wor ki ng zone of the negasonic vibrations propagating in the jet is
relatively small. In the preferred enbodi ment of the 5 invention, the
tube and water jet cross-sectional di-deter is about 4 nmto 5 nm
Therefore, in order to clean a |l arger area of the singul ated

el ect r oni megdesdnie genetator. plighimresswé walgagetai arej mitsre@Rired doutickhiningd.

To i nprove_.covera t he asonic. jets 22 are.inclined at an angle
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cl eaned, the pickhead 12 hol ding the singul ated el ectronic. devices,
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t he sem conduct o ackages on the pickhead 12 to dry them FIGs. 3A
to 3D ar ep'%fmdo{?afé Qi -of the cleaning apparatus 10 of FIG 1
i.llusfgating a cleaning and drying sequence for singulated electronic
packages 30 25 according to the preferred enbodi nent of the

i nvent i onTo Fudhersgnsiigvisat e singaisded packagem armgHbelanisallyt dleaned;siheg
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 assenbly S¥Bd ,ﬁ\gsus,(?r ientation increases the effective cleaning area .
coverg@ by the water - 7 - jet. The whol e negasonic jet assenbly 24
is then mounted on a water supply manifold 36 which supplies water to
al | the ntpsppratyet’d aBo bas mrgdng Fevicaseipispredap tryinm|afssiagulated
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to a position whereat a first colum of packages
pickhead 12 to dry them.
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FIGs. 3A to 3D are sectional views of the cleaning apparatus 10 of FIG. 1
ilustrating a cleaning and drying sequence for singulated electronic packages 30
25 according to the preferred embodiment of the invention. FIG. 3A shows the
megasonic jet 22 mounted on the housing 32 comprising a control circuit of the
megasonic waves generator which is in close proximity to the megasonic jets 22
to reduce signal loss. The housing 32 is mounted on a wedge which may be in
the form of an angled alignment block 34 for tilting the megasonic jet assembly

30 24. This orientation increases the effective cleaning area covered by the water



10 30 is accessible by the water sprayed fromthe nmegasonic jets 22.
The negasonic jet assenbly 24 noves along the Y direction to clean

the nol ded surfaces of the entire first columm of packages 30. Used
wat er carrying the dislodged sawi ng residue falls to the bottom of

t he cl eani ng chanber 16. The bottom of_the cl eaning chanber 16 has a
dr ai nage arrangenment 37 for coll ecti‘nﬁ' 15and drai ni ng used cl eani ng
water. In FIG 3B, the pickhead 12 noves in the X direction with the
slider pl pte The wbolexpegaesdrie jeieagsendlyu#h ivftheraoicagés) 80 a watdresupply

megasoni c_j et.s for, cl eapi ng., The pi.ckhead 12 contjinues to nove in
Che . di r BERISH 40 whicp PR sidpte REpRIAEmEBSsase BT 20ha oyl e o

cl eaning may be repeated until the |ast colum of the packages 30 is
cl eaned. After the last colum of the packages 30 has been cl eaned,
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array of TheTEagss o e skl YT aay Sang TheteBg g Bhich
remai ni ngprekets Watet fets fohdssragnyfae of tf cleheingankawes 180 . ThEhsickhean
and dry SI£ ul at ed pﬂc:(%gges 30 %%/ t hen be noved to a downstream
process. TASIMEPVEIN NErRdap) RIRIe k012 PEFILRR Wisrea & et chlameipf packages
packages gRdst AScaa¥ble® B ted Qﬁétbﬁ%p@é%dd?%hﬂghé‘smgﬁéfddi@ﬁ@tsaQQ.Ve THRY
e repeated. 5 FIG 4 is a top view of the exposed~cl eani'ng appar at us
10 of FI Gnegagoniadel assamply 4 p1aveni algng dvenagiéediiorofo cisannbgasofted
jets 22 [ r vapl. e k Y- ax¥i.S. ga LG I . ar
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ti mesy5 NOLRY ABGARG DEEd lcRlahingdvaep preferred. In an exenplary
enbodi nent, six to ten negasonic jets 22 are utilized. 15FIGs. 5A

anti 58 are top views of part 61 1116 negasonic jet assenby
I Tustrat NG 3p, the pickhead 12 moves in the X direction with the slider plate 14 to

expose the next column of packages 30 to the megasonic jets 22 for cleaning.
The pickhead 12 continues to move in the X direction with the siider plate 14 so

20 that the cycle of cleaning may be repeated until the last column of the packages
30 is cleaned.

After the last column of the packages 30 has been cleaned, the pickhead 12
moves with the slider plate 14 in a reverse direction along the X-axis, as shown in

25 FIG. 3C. The pre-dry air tube 26 is activated to blow off most of the water on the
packages 30 while the pickhead 12 returns to the original position where it was
located at the commencement of cleaning. In this way, all the columns of the
array of the packages 30 may be dried by blow-drying.

30 InFIG. 3D, the pickhead 12 is raised to a certain height before moving forward in

the X direction. This raised height allows the second dry air tube 28 to blow off



cl eaning route of two megasonic jets 22 for a nol ded bl ock of

el ectroni ¢ packages 30. FIG 5A shows the cleaning route of the two
megasoni c jets 22 which are cleaning the packages sequentially colum
by columm to cover the cleaning area efficiently. FIG 5B shows
certain areas in the cleaning route that 20 overlap one another to
ensure that the entire surface of the%hvlded block is cleaned. FIG 6
Illustrates top and front views of an elliptical cleaning area 44

of f ered bgnaramgjaingniatej en i@ naidad $iwfaaes!of el pad{misv’ﬁ) tﬁhacteanfaam:le

to be cle ned. Th r9sss 25 ectlo di anet e soni ¢
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increase the effective cl eaning coverage of each megasonic jet 22,

t he megasgffring @nd dpying as deseliverbabae %.‘ﬁYQﬁdF’Ee?t?Qm the hori zont al

pl ane gon whi ch the pickhead 12 hol ding the sem conductor packages on
Its surface is 30 oriented so that their projecting areas may be
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shoul d be appreci ated that the megasonic vibrations assisted cleaning
system the required cycle time. For longer arrays and shorter cycle times, more
megasonic jets 22 are preferred. in an exemplary embodiment, six to ten

megasonic jets 22 are utilized.

15  FIGs. 5A and 5B are top views of part of the megasonic jet assemby illustratihga
cleaning route of two megasonic jets 22 for a molded block of electronic
packages 30. FIG. BA shows the cleaning route of the two megasonic jets 22
which are cleaning the packages sequentially column by column to cover the
cleaning area efficiently. FIG. 5B shows certain areas in the cleaning route that

20 overlap one another to ensure that the entire surface of the molded block is

cleaned.

FIG. 6 illustrates top and front views of an elliptical cleaning area 44 offered by a
megasonic jet 22 that is inclined relative to a surface to be cleaned. The cross-
25 sectional diameter of a megasonic jet 22 is about 4 mm to 5 mm, which
corresponds with the effective acting zone of the megasonic waves which is also
about 4 to 5 mm. To increase the effective cleaning coverage of each megasonic
jet 22, the megasonic jets 22 are inclined at an angle from the horizental plane on
which the pickhead 12 holding the semiconductor packages on its surface is
30 oriented so that their projecting areas may be increased. In an exemplary

embodiment of this invention, each megasonic jet 22 is inclined substantially at



10 in accordance with the preferred enbodi nent of the invention

provi des an effective cleaning nethod for renoval of saw ng residue
fromsingul ated 10 el ectroni c packages 30. After renoval, the saw ng
residue is carried away together with the used water towards the

dr ai nage systemand is unable to adhere to the singul ated packages 30
thereafter. Cleaning tinme is al so shorter than for conventional

nmet hods, such as using high pressure water jets with a brush as
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15 used in the preferred embodiment of this invention may function with normal
pressure and a flow rate of about 0.5 to 1 liter per minute for each megasonic jet
22. As normal pressure may be used, the chance of dislodging units of the
singulated electronic packages 30 is reduced as compared to the prior art,
reducing the risk of missing singulated units after cleaning.

20
The invention described herein is susceptible to variations, modifications and/or
additions other than those specifically described and it is to be understood that
the invention includes all such variations, modifications and/or additions which fall

within the spirit and scope of the above description.



15 devi ce coupled to the pickhead that is operative to drive the

pi ckhead al ong one |linear axis and second |inear driving device
coupled to the plurality of nozzles for driving the nozzles in

anot her |inear axis perpendicular to the said |linear axis novabl e by
t he pi ckhead. 203. Apparatus as claineq inclaiml and claim 2,
further conprising a chanber wherein~ He nozzl es are housed. 4.
Apparatus as clained in claim3, further conprising a slider

mechani snEE&IMSupporting the pickhead on the chamber, the slider
mechani sm bei ng operative 25to0 change a position of the pickhead
relative to the nozzles. 5. Apparatus as clainmed in claim4, further
C(ﬁrrpmr)i si ngda Wa@ﬁjfacielahnihg s‘e]l:llﬁc@(;:iudeﬁ PRy, smnfpﬁéin]gnCLOSi ng the
chanber and preventing cl.eanin u romjettin ut of the
chaner <118 Biokhpd etS Cetoltatiaho i Thh SeEc s erapakages &n an
furthey conpfhshigbrAestry air tube located in the chanber that is

operative to blow air onto the sem conductor packages on the pickhead
to dry them S¥plipdidy af nezzies, sagheéwhich isicongirested andissrangedie ipsoiag a
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8. Apparat us as ndgasorit enedyygemsratdr oF dinpartigt megasbnict &egrgy to the
conprising a .10 _drai nﬁge arrangenment at a base of the chanber for
col | ecti n‘ge%'HHQHP'é*r AMg used cl eaning fl uid. 9. Apparatus as

gl ai med i n any; R9ingl déhse FbEGRTMB It tReMhoviheheibetidih the plurality of
' nozzles and the pickhead to direct the said jets to clean the array of packages on
the pickhead.

2. Apparatus as claimed in claim 1, further comprising a first linear driving
15  device coupled to the pickhead that is operative to drive the pickhead along one
linear axis and second linear driving device coupled to the plurality of nozzles for

driving the nozzles in another linear axis perpendicular to the said linear axis

movable by the pickhead.

20 3. Apparatus as claimed in claim 1 and claim 2, further comprising a

chamber wherein the nozzles are housed.

4, Apparatus as claimed in claim 3, further comprising a slider mechanism for
supporting the pickhead on the chamber, the slider mechanism being operative

25 to change a position of the pickhead relative to the nozzies.

5. Apparatus as claimed in claim 4, further comprising a cover adjacent to
the slider mechanism for enclosing the chamber and preventing cleaning fluid
from jetting out of the chamber.

30



nozzl es are inclined substantially at an angle of 30 to a surface of
t he pi ckhead 15 hol ding the sem conduct or packages. 10. Apparatus as
claimed in any one of the preceding clains, wherein the plurality of
nozzles is arranged in a single row 2011. Apparatus as clained in any
one of the preceding clains, wherein a cross- sectional dianeter of
the jet of cleaning fluid is bet ween-4thn and 5nm  12. Appar at us as
claimed in claiml, wherein the jet of cleaning fluid from each

nozzl e i sbproj Appardtust asactalingd noary ofie of Slaines 3 tb IS &urtheecompnising. a déy
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packages sgmicdhdactoefackagesurthepickbbat fedpitakhead faci ng downwar ds.
- 12 - provi di ng a pi ckhead whi ch hol ds the sem conduct or

packages in an array arrangenent during cleaning; proj ecting

separad e yets fhphheathdgiairhed th S8HEBAEGthdr 'BMdis 94 3btdn eFSy RAPLAeLS
upwar dl y agai nst  the sem conductor packages; Sinparting negasonic
ener gy t olochted; eutsidefthe ichamibaytifat is dpeviativie fo blogagiownto theesagyiconductor

generat or , uf-lg88 ohthd pRIRESS td QR thehd

8. Apparatus as claimed in any one of claims 3 to 7, further comprising a
¢ 10 drainage arrangement at a base of the chamber for collecting and draining used

cleaning fluid.

9. Apparatus as claimed in any one of the preceding claims, wherein the
nozzles are inclined substantially at an angle of 30° to a surface of the pickhead

15  holding the semiconductor packages.

10.  Apparatus as claimed in any one of the preceding claims, wherein the

plurality of nozzles is arranged in a singie row.

20 11. Apparatus as claimed in any one of the preceding claims, wherein a cross-
sectional diameter of the jet of cleaning fluid is between 4mm and 5mm.

12.  Apparatus as claimed in claim 1, wherein the jet of cleaning fluid from
each nozzle is projected at a flow rate of 0.5 to 1 liter per minute.

25
13.  Apparatus as claimed in any one of the preceding claims, wherein the
pickhead is oriented horizontally in use and the semiconductior packages are

arranged on a surface of the pickhead facing downwards.

30 14. Method for cleaning semiconductor packages, comprising the steps of:



driving rel ative novenent between the plurality of nozzles and the

pi ckhead to direct the said jets to clean the array of sem conductor
packages on the pickhead. 10 15. Method for cleaning sem conductor
packages as clained in claim 14, wherein the step of driving relative
novenent between the nozzles and the g&ckhead further conprises the
step of driving the pickhead al ong one<li near axis and driving the
nozzles in another linear axis perpendicular to the said |inear axis
15 novabl e by preridpigck pskbiead whichveelds the semicoaduding paerrges it aotasray

packages i i _clai 4 or claim15, wherein the plurality of
nozzl es i?h&%@%ﬁﬁn&@g&% ', the nmethod further conprising the
step of dryi ngammtmgree!p@miecpw opaﬁé@&m fldd [yederatdd dgm 20 plurality aof

dry air tube located in the er. . 17. Method for cleaning
seni condu@?@'esp‘é‘?ﬂ%t B’sa%”itlt%‘? ﬁ%@'qqqdé'?f&f RP4RISBur t her conprising the

step of lifti r‘i%ﬁali‘%gohtébﬁgétﬂc%ﬂ@rdy“t’btthéﬁetgrdf'dt%rﬁrtbaﬂ&@%ﬁpﬁ%é%mc

packages with air bllowmm froma second dry air tube | ocated 25 outside
t he chanbemnergy generdemidingsaid pudestivg: ardhi conductor packages as
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30 to a spickleeml tof ditdut the skiddeid tballehmihet dﬂ'my33f mon@ﬂiﬂﬁﬁ pédckages on
packages. the_pjl'cﬁ(-head.
10
15. Method for cleaning semiconductor packages as claimed in claim 14,
wherein the step of driving relative movement between the nozzles and the
pickhead further comprises the step of driving the pickhead along one linear axis
and dnvmg the nozzles in another Imear aX|s perpendicular to the sald Ilnear axis

15 movable by the pickhead.

16. Method for cleaning semiconductor packages as claimed in claim 14 or
claim 15, wherein the plurality of nozzles is housed in a chamber, the method
further comprising the step of drying the semiconductor packages with air blown

20 from a dry air tube located in the chamber.

17. Method for cleaning semiconductor packages as claimed in claim 186,
further comprising the step of lifting the pickhead and further drying the
semiconductor packages with air blown from a second dry air tube located

25  outside the chamber.

18. Method for cleaning semiconductor packages as claimed in any one of
claims 14 to 17, wherein the jets of cleaning fluid are projected towards the
pickhead substantially at an angle of 30° to a surface of the pickhead holding the

30 semiconductor packages.



19. Method for cleaning sem conductor packages as clainmed in any one
of clainms 14 to 18, wherein the pickhead is oriented horizontally in
use and the sem conductor packages are arranged on a surface of the
pi ckhead facing downwards. 20. Method for cleaning sem conductor
packages as clained in any one of clghgg 14 to 19, wherein the jets
of cleaning fluid are projected fromeach nozzle at a flow rate of

0.5to 1 liter per mnute. ) _
19.  Method for cleaning semiconductor packages as claimed in any one of
claims 14 to 18, wherein the pickhead is oriented horizontally in use and the
semiconductor packages are arranged on a surface of the pickhead facing

downwards.

20. Method for cleaning semiconductor packages as claimed in any one of
claims 14 to 19, wherein the jets of cleaning fluid are projected from each nozzle

at a flow rate of 0.5 to 1 liter per minute.
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