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I  NOZZLE TIP Field of the Invention The present
invention relates generally to a nozzle 5 tip adapted
for use in a fluid jet nozzle for renmoving flashes in
integrated circuits. Background of the Invention
During nol ding process for encapsulating a 10

m croel ectronic die on a leadframe, the die is placed
in a cavity of a nold agdzgarghegposet conpound is
injected into the cavity. During nolding, the

t hernoset conmpound may |eak onto the | eads of the

| eadf rane and undesirably formng flashes around the

| eads_ when hardened., During 15 production, the |eads
ﬁa&kﬂq&i&ﬁﬁ;EﬂﬂﬁﬁEﬁﬁﬁin chem cal solutions such as

pot assi um hydr oxi de sol uti on, Ion Wi l.ectr ol ysj

to | o0¥un pieeent | BBHESthERorE B@?%g %&ﬁﬁﬁi&Y H%eg h3zzle
renoval of flashes which is referred herein .
deif | aghphgdi Sorypisal iy @arfi e oliett BOGTHE Z%OI removing
pressuri zed waterjet streans. The pressurized waterjet

St T oSs Ry Decggoviedeitbudugh a plurality of water
nozzl es 105, 109, 112, 115 and 118 as shown in Fig.

1. During production, the ICs can be provided on a
reel ed-up strip or a leadfrane 118 25 in frane to

'S 8By PLOEESSE Nohe BBt LbR/ | eadf rame

During molding process for encapsulating a
microelectronic die on a leadframe, the die is placed in
a cavity of a mold and a thermoset compound is injected
into the cavity. During molding, the thermoset compound
may leak onto the leads of the leadframe and undesirably
forming flashes around the leads when hardened. During
production, the leads are typically immersed in chemical
solutions such as potassium hydroxide solution, ;long
with electrolysis to loosen these flashes before being
removed. The removal of flashes which is referred herein
as de-flashing is typically carried out through
pressurized waterjet streams.

The pressurized waterjet streams may be provided
through a plurality of water nozzles 105, 109, 112, 115
and 118 as shown in Fig. 1. During production, the ICs
can be provided on a reeled-up strip or a leadframe 118

in frame to frame processing. Each strip/leadframe
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2 contains one or nore rows of ICs arranged al ong the
l ength of the strip/leadfrane. In the above exanpl e,
the strip/leadframe contains 4 rows of ICs, 121, 125,
127 and 130. As the strip/leadfranme is rolled pass
the waterjet 5 device 103 in d%rection -X, each stream
of waterjet is continuously shot at every passing

Lqﬂfnégﬁﬁéggﬁeagglﬁoréoioﬁgxbﬁuﬂtgnﬁﬂﬁhngbﬁ byBhegakhe

e-Tl ashing system naki ng use of conventiona

2? %%%éh due Lo Lhe, Z%gaﬁgg?gg[gi?Fy%HeCQB§§Eugk5ﬁB%F, the

nozzl €s; a no pi ca spaced apart

about , 2 nore cenptre to centre_frame er

W Hap| T SEERHD! GO FAL a0 aRREReRE, TERe SPde af S| 427 and
Is shrinking and as a_result, it is possible t .

| nbfRascht henaURbERDOIeRGREaBE 18 RPLAPA BacH tpe waterjet
strip/leadfrane such that the di stance between each ,
rovevie | WBsinedicedtand tRerebyhi AEreani A§ FRESFIRL 1S
density wthin each strip/leadframe. For exanple, row

t ocoindbss Bpcehonyat aagergbpassidnm deadeds raght angle
densely packed strip/leadfrane. 20 As a result,

CoOpyENhh RMhmNO®@ghes. used in de- flashing of dense
strip/leadfrane would have to be arranged further

fron1eaFH Pgﬁf&afnﬂeLEhésﬂ@ﬁbd59§§éhtmbﬁiﬁg'QEQ glFai n

of nozzles ong the assenbly Iine. In the
conventional nozzles, due to the size and bulging
construction of the nozzles, a nozzle is typically spaced
apart at about 20mm or more centre to centre from each
other. With rapid technological advancement, the size of
IC is shrinking and as a result, it is possible to
increase the number of rows of IC within each
strip/leadframe such that the distance between each row
of IC is reduced and thereby increasing the row density
within each strip/leadframe. For example, row to row
distance may range about 4mm or less in a densely packed
strip/leadframe.

As a result, conventional nozzles used in de-
flashing of dense strip/leadframe would have to be
arranged further from each other and this would result in
a long chain of nozzles along the assembly line. In the

example as shown in Fig. 1, the strip/leadframe comprises

4 rows with a distance of 4 mm row to row, a de-flashing
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exanpl e as shown in Fig. 1, the strip/leadfrane
conprises 25 4 rows with a distance of 4 Mfmrow to
row, a de-flashing 3 system using conventiona
nozzles, with spacing requirenent of at |east 20 nmm
centre to centre fromeach other, would require 5
columms of 1 nozzle per colunm™ o be arranged al ong

{ e @RSATRLY ol 053818 00H 10K 000N UENS L chy lacalld . 1Y

an-even ser ‘strip/l ame of

9 rows,Wth di_,st ance of row_t rQw, -fl ashi
oy Eetni enint B aht Lerar adnsrobehisey Y titng" T/ each
colums of 1_nozzle per colum to %e&arran ed alon

t hetheZenbPylfi REIViIGEeAQIFPLERRS O & DEEGHE F&T GOLumn to

de-flashing systemis required for hitting and

cl banangangedr akenge thedassemby lépei9ﬁ|@%@Mmaﬁg CPHamns
second set would have to be installed at the opposite

si fle of,t DEIprottuendol Lnn&iagndl.i sInseal keyennsiealsead
further down the production line due 15 to space

COBsti B/ DbadABafel BFUbL rode- iidshangisyanem wd Bgm row to
conventional nozzl es becones very long and is highly

undegi rable; sPRLhHCYL ALY LB iIRGSPAGR@ADNRA Mozzles would
production environnent. Furthernore, as the nozzles

are__pteferabl ed it hi cantai 0 g
nbiAaE ol B0 RadE Gy Modarter Poaa PRanEE T oo ppranse

ease of handlin nd.i,nstal l ation, the | ength of each
mafii PBPd® uFangng line.

Additionally, a second set of de-flashing system is
required for hitting and cleaning the reverse side of the
strip/leadframe. The second set weuld have to be
installed at the opposite side of the production line and
is usually installed further down the production line due
to space constraint. As a result, de-flashing system
using conventional nozzles becomes very long and is
highly undesirable, particularly in a space constraint
production environment. Furthermore, as the nozzles are
preferably housed within a container commonly known as a
manifold to modularized the nozzles for ease of handling
and installation, the length of each manifold would also
increase and occupy a large area of the production line.

As evidenced from the above discussion, it is
desirable to provide an alternative to ameliorate one or

more of the abovementioned problems.
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i ncrease and occupy a |arge area of the production
line. As evidenced fromthe above discussion, it is
desirable to provide an alternative to aneliorate one
or 25 nore of the abovenentioned problens. 4 Sunmary
of I'nvention In accordance to gne aspect of the
present invention, there is provided a de-flashing

Syéﬁﬁﬂééf ofrfgpghggoglashes fromleads of integrated
[ ne or nore fluid jet nozzles

bei ng arran ed %aHS? Iurgllgg 8Etc8EugHPu%%gﬁ?5%omnng

pl acenent 3F° mor 8 ‘RozZPes per

n1n|nun1centre to centre spa |ng .each . n

W ERPARS 500, CORGRR, STnBrpraRad) By dAcsIRERRg Eré(&? fl For
nozzle tip being 10 housed mnthln a cap and a

sarﬁmQEZQGeflaﬁhﬁﬁcﬁﬁéﬁs1eéﬁ5|ﬁﬁeﬂngﬁaréﬁeguFPéFu¥§i
inlet is connected to said outlet through a fluid
passagenayngi bhenosaindraofzhédt ipt herzpesdbeing ayranged
out put stream of a required spread angle and w dth

when bepbgréisthacgedolunmssand alfibetinglplilrement of one
passageway includes neans for funneling pressurized

fl yidpbransgkdeknbet Eo1aAhdwathl at miafimufi Remitziengo
turbul ence. Preferably, the mininmumcentre to centre
Spégbgg %ﬁ%@@ga £achcBAZELenhLBLASRidnsel WA d Tolumn.
abou % or
The fluid jet nozzle includes a nozzle tip being
housed within a cap and a body, said nozzle tip includes

an inlet and an outlet, said inlet is connected to said

outlet through a fluid passageway within said nozzle tip

for producing an output stream of a required spread angle

and width when being discharged from said outlet.

The passageway includes means for funneling
pressurized fluid from said inlet to said outlet for
minimizing turbulence.

Preferably, the minimum centre to centre spacing

between each nozzle within said column is about 12 mm or

less.

Preferably, the nozzle tip has a diameter of 8.00 mm
or less and is capable of operating on pressurized fluid
of 1000 bars or more for a continuous period of at least

6 months.
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20 less. Preferably, the nozzle tip has a dianeter of
8.00 mm or less and is capable of operating on
pressurized fluid of 1000 bars or nore for a

conti nuous period of at least 6 nonths. 25 5 Brief
Description of the Drawings Fig. 1 shows a top view of
an I1C strip/leadframe and | ocations of water nozzles
along 5 a production line; Fig. 2a shows an expl oded
view of a fluid nozzle in accordance to one

e QgégeﬂésgLiégfogigﬁegkkoﬂgaﬁ;EQSZb shows a
zzl e when

tlghtened Fi 3 ross,sectional -xiew of a
nozzle tip |ﬁg%cc€rﬁgﬂ@§ PoggppyéFgrPgd 8n%§d|nent of
the invention 3b shows an oqutlet on proxi nal

of the suslﬁé%%@gtfalae frg 38c8hoRESt RE FABEF| QZ&H@S along

of the outlet; and Fig. 4 shows an arrangenent of
nozzl esai production line:

Fig. 2a shows an exploded view of a fluid
nozzle in accordance to one embodiment of the
invention;

Fig. 2b shows a perspective view of the fluid
nozzle when tightened;

Fig. 3a shows a cross sectional view of a
nozzle tip in accordance to a preferred embodiment
of the invention;

Fig. 3b shows an outlet on proximal end of the
nozzle tip;

Fig 3¢ shows the tapering angle of the outlet;
and

Fig. 4 shows an arrangement of nozzles in
accordance to one embodiment of the present

invention in a 2 x 2 x 1 matrix.

Preferred Embodiments of the Invention

The fluid jet nozzle 200 as shown in Fig. Z2a
comprises a body 206, a cap 212 and a nozzle tip 220.

The cap 212 is open ended with a first end 224 and a
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accordance to one enbodi nent of the present 20
invention in a2 x 2 x 1 matrix. Preferred

Enbodi nents of the Invention The fluid jet nozzle 200
as shown in Fig. 2a conprises a body 206, a cap 212
and a nozzle tip 220. 25 The gap 212 is open ended
with a first end 224 and a 6 second end 227. The

ngﬁé?ﬁade§§42§?Y bghﬁofﬁkgg ERdbodY md96pkhkeugheloro body

e screw ng an ence securing the  nozzle tip

ronh FREBHGh Sgt bRefellCabPBudng, ShET nehic SgR1EY the

econ of cap 5 21

i ncludes an o ing with a dia er [l er n

di BAEELF BFpnggglégtPBSEE@?“TH3%§égo§g%eﬁgpz%gaaﬁ%%ﬁk
pressurized fluid streamfromthe nozzle tip 220
patsghtanredgAsSafliovRelBnBiPer 2Bpenth§ éﬁ&°?§7eﬁpeégﬂt§f cap
the nozzle tip 220 fromfalling out when the cap 212

i s219 thghtidredatoophpibodyitb6a VRemesg@y =g@ller than the
conprises a distal end which provides an inlet 209 in
whiighmpeessuofi aedzlkuidpf 2am. an Teet sexaind endp 228y a3d ows
directed into the nozzle 200. The pressurized fluid

i spdibsehaiged Fhu9uoBteBappERiong tAt5 nezzlke tip 220 to pass
proxi mal end of the body 206 and is channeled into the

rokFhBbHOaFAS AL RN eBbfagTuaLon bronins ene
reﬁ%&%i% tip 220 from falling out when the cap 212 is
tightened to the body 206.

The body 206 comprises a distal end which provides
an inlet 209 in which pressurized fluid from an external
pump may be directed into the nozzle 200. The pressurized
fluid is discharged through an opening 215 on the
proximal end of the body 206 and is channeled into the
nozzle tip 220 for conditioning. The conditioning would
produce a stream of pressurized fluid of the required
specifications which include, for example, required spray
angle and of the required characteristics, for example,
substantially laminar fluid stream. The conditioning
relies on internal micro features of the nozzle tip 220
in which pressurized fluid flows therethrough to produce
the required output stream. The conditioned fluid stream

is discharged through an outlet 232 located at the centre

of the proximal end of the nozzle tip 220.
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speci fications which include, for exanple, required
spray angle and of the required characteristics, for
exanpl e, 20 substantially lamnar fluid stream The
conditioning relies on internal mcro features of the
nozzle tip 220 in which pressyrized fluid flows
theret hrough to produce the required output stream

The CondighgnﬁgzéhéiQigtannrukﬁheESQB@nqa@stBrg@ghsamor
outlet 23 ocated at the centre 25 of the proxim

$B$¥ﬁ£e£95g”ﬁ%éggu££9e829;u1d EQSm”E%é'81%%Q12%Qd of the

or funneling pressurlzed

obvie 0Lt AUE. I8 GHOAFAR, b Beieohs

tip. The gassagemay reduces the 5 turbul ence of

pr%%%@%ﬂz Befnaralel bdPng Ther BRRFBEGH2YI £20UESFo TRE
that when pressurized fluid flows through a_ narrow
chemnlet)encenefdpusssurbakdnééuild fadpwdagwithpirgthreagh. It
channel and this may easily crack the nozzle tip and

r etlsicesuhtisthatewhpanpréheutined flgidf fillbesprtésemghl@

i nvention snoothen the flow of the pressurized fluid

t hi 98Byt Bﬁaﬁﬁ§§?gew@Meaaduadvambagem@I i si foreesiesithin
the life span of the nozzle tip against wear and

%Q1éhEHn hngh Fhigfmﬁkaﬁgsiﬂysb&gc&rQﬁbaﬁbzzle tip and
tur uIence or me rom the flow of high pressurized

ILgéguc%g Lpsa l@fgfgpggq erRRdieIRAL 195 o B LRLe RNt
invention smoothen the flow of the pressurized fluid
through the passageway and advantageously increases the
life span of the nozzle tip against wear and minimizing
incident of crack arising from any turbulence formed from
the flow of high pressurized fluid.

In a preferred embodiment of the invention, the
funneling means includes a funnel shaped opening 303 at
the distal end of the nozzle tip 220 as shown in Fig. 3a.
The funnel 303 is connected to outlet 232 through
channels 307 and 312. The funnel 303 comprises an
opening which tapers into channel 307 at angle ;.
Preferably 8; is 90° although 6, may also range between
70° and 100°, Preferably, the diameter of the funnel 303
is about 45% to 65% of the diameter of nozzle tip 220.

The funnel 303 and channels 307 and 312 form a

narrowing passageway along the centre of nozzle tip 220
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funneling means i ncludes a funnel shaped openi ng 303
at the distal end of the nozzle tip 220 as shown in
Fig. 3a. The funnel 303 is connected to outlet 232

t hrough channels 307 and 312. The funnel 303
conprises an 20 openi ng whi ch gapers into channel 307
at angle el. Preferably el is 90 although el nmay al so

I angiea bet Wers odf1and2300. Preferablly, thandieansioar nakrows
the funnel 303 is about 45% to 65% of the di aneter of

gg%ﬁ#@ Ehdnr<?. 3Theafuppebng®s and Cﬂﬁn£e¢§e§95ré&d

orma 25 narrow ng pasSageway al ong the centre of

no&@gﬁihjg%}gZOGS ig B2l 3! 5 %fﬂ’e aqﬁklogfglzgz' mE&eE‘ir %blgénge

channe harfows “1n anne an‘angle

In a prefe d iment,. 02 is about 300 al though
00 <008 n Phet ve i Es0 abity - 46 Mepcirlichss Ol fhannel
di anet er of channel 5 307 and channel 312 is _about 1.5

m? AhcPRd 2chanes Ak iespRevtvéty WRi RBIt Re2héPgRt Sofm

channel 307 and channel 312 is about 0.5 mmand 2.5
mresppeti vekyywhiheahhal heighti 0€& ehbodededf7ofindhghannel
i nvention, the channel 307 may al so be repl aced

entl2ely dyohiunbed BA3and02shbchmt hasptuohiekl1803 tapers
into channel 312 without a need for additiona

channel sn 4R f1Psehetied enbedimBat, oEheneutiheen23dn, the

conprises an oval shaped opening although other

Ci&CHh L1 SHEPERay also be replaced entirely by funnel 303
such that funnel 303 tapers into channel 312 without a
need for additional channels.

In a preferred embodiment, the outlet 232 comprises
an oval shaped opening although other circular shapes
such as a round shape may also be used. Preferably, the
length of the outlet 232 is about 0.5mm although the
dimension may be varied below or above the preferred
dimension, depending on design regquirements.

The tip end of channel 312 is tapering at an angle
83, as shown in Fig 3c, towards the outlet 232 such that
a pressurized fluid stream is dispersed at 63 when
discharged through the ocutlet 23Z2. Preferably, 63 is
between 10° and 20° to allow a dispersion of the
otherwise substantially linear stream of pressurized
fluid. Instead of impacting at a right angle, the stream

is now dispersed at 03 to impact a larger area of an IC
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such as a round shape may al so be used. Preferably,
the 15 length of the outlet 232 is about 0.5mm

al t hough the dinension may be varied bel ow or above
the preferred dinension, depending on design
requirements. The tip end of channel 312 is tapering
at an angle 93, as shown in Fig 3c, towards the

outkal.23218HelighNahi s2Gad RieRBSW itARd fddd St e diSrean
di spersed at 03 'when di scharged through the outl et

232nohr € 'Y @31l n 14 ;

di sggrsi %EE%?W heQ (:JLtO%égr \%I% ﬁguégg%%aﬁ?ﬁ%f %Bﬁelggﬂeaasmg
st . Rr rized . flui.d, Lnstead,of .inpacting at

o FRENERLAR BReHRLAE asuaray, % tent B3R fng the
i mpact a,|larger area of _an | C | ead. Al t hough this
nggnfﬁaﬁégytﬁg FS?CQ°5Fth§1§tgggnpruﬁéﬁi%ﬁﬁ%ﬁFURQﬂa

| oss may be conpensated by increasing the fluid
pré88xednat PrEéenaddywi ehegeoveopadrdmaynype formed across
integrity of the nozzle tip 220 or the structures 5

t hehei progpmadnabirface gfothe BbZzimy the REOmEdraaldssiing
the proximl surface of the nozzle tip 220 for

al Eevkngf easpinf thennbgztibetipzZzbe bpopiftdbning.
positioning. As the operating pressure exerted within

the nozgbethéi Bpd2AthRY pHeaslubayandri@80,R3hin ithd Sozzle
preferable that 10 thé nhozzle tip is made from hi gh

?:gﬂﬁpggggh%?aggééﬁlB%gé?daiOB@rbS%@?p&% %%e%&e%%§wble that
the nozzle tip is made from high grade steel material
such as for example Steel 705M from Assab or steel under
the trade mark “ELMAX” from Uddeholm for durability as
well as operational reliability.

In a preferred embodiment of the invention, the
nczzle tip 220 comprises a diameter of about 4.99mm and a
height of about 5.00mm although the dimensions may also
be varied according to applications. For example, in an
alternative embodiment, the nozzle tip may be machined to
a diameter of 7.99 mm or less.

The nozzle tip 220 with a diameter of 7.99 mm in
accordance to the present invention when in used in a
nozzle adapted for a 7.99mm diameter nozzle tip would
require only a spacing of about 12 mm centre to centre

from each nozzle. As a result, the nozzle tip 220 of

7.99 mm diameter when in used for de-flashing a 4-row
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the trade mark "ELMAX" from Uddehol mfor durability as
wel | as operational reliability. In a preferred

enbodi ment of the invention, the 15 nozzle tip 220
conprises a dianmeter of about 4.99mm and a hei ght of
about 5.00mm al t hough the di negsions may also be
varied according to applications. For exanple, in an

a'é@fﬂé?l¥§d§9§ﬁ@'ﬁ§ﬁh athgsﬂgéébeoklm FRY rB& FRChidied would
diameter of 7.99 mmor less. 20 The nozzle tip

229e n%?e ogi ngtg Qhné: 9%1gg‘?nno§%§8%d %Qeékﬁuﬁgﬁfor the

pres |nven i onCvhenth U n a nozz
7.99 t | t
spELFAG SRUaBshENG,Shalan: Foth § HRHrls BERoACOAE %ot the

nozzle. As a result, the nozzle tip 220 of 25 7.99

di AABEeFOWRBR fATMSBE Po? def KadhPAGraXaasonhpyn in N rig.
strip/leadframe with a distance of 4 mmrow to row,

wolit d Ceedentéonalyngzedraniouldi traninez sl eolyans of 1
colum for the first and second columm, and 1 nozzle
penoznﬂanpetocolhmn.la?hecnbuzﬁe&omﬁyngeahzuﬁeﬁ ¥ithin a
matrix as shown in Fig. 5 4. Conventional nozzles

worhfli FeUdi 1015t60hbA0saefizéd BB2ZhezpeesCEoumeasEhef
nozzl es may be housed within a manifold 401 to

”DQHE@&&nglBHeaHQZEhﬁalﬁﬂ? eaggcAf mahfghbakl a0k @tter
handl i ng. Each manifold 401 further includes an inlet

40§néfﬁd§§pgkyiﬁge9rsééuEb%egugb§§9ngopressurlzed fluid to

other nozzles within the manifold.

In an even denser strip/leadframe comprising a 9-row
strip/leadframe, the row to row distance is Zmm or less.
The nozzle tip 220 based on a diameter of 4.99 mm in
accordance to the present invention, when in used in a
nozzle adapted for a 4.9%mm diameter nozzle tip, would
require only a spacing of about 10 mm centre to centre
from each nozzle. As a result, the configuration based
on the present invention would require only 5 columns of
2 nozzles per column forming a 2 x 2 x 2 x 2 x 2 matrix.
Conventional nozzles would require 10 columns of 1 nozzle
per c¢olumn to achieve the same results.

The nozzle tip 220 in acccrdance to the present
invention further allows the same de-flashing system to
be used for 2 different types of IC layout without a need

for changing the manifold as long as the pitch between




10 other nozzles within the manifold. In an even
denser strip/leadfrane conprising a 9-row
strip/leadfrane, the rowto row distance is 2nmm or

| ess. The nozzle tip 220 based on a di aneter of 4.99
mmin accordance to the presepf invention, when in
used in a 15 nozzle adapted for a 4.99mm di anet er

NogzkR tbik, owoutdref8dHis @ haNlshmd .SPatiendi@beaaWn H¥
mm centre to centre fromeach nozzle. As a result,

h FEQQEEQHEEtkﬁplgaé%?ea%E %@eap%%%%QIah Mentd the

require on col umms of nozzl es per col um

for 2 LTt nti

oo et aparaofeliifr Bota eoramme 20 o1 105, FEe gapid stream
colum.to achi eve the sanme results ozzle tip 220
intagBBFdaﬂgeC?Hth@ HFB?énﬁrePn9§n€|gﬁagurﬁﬁéﬁﬂﬁﬂ%iiyr the
the sane de-flashing systemto be used for 2

di teadaneft fpescér ALELpapDLt lAavrHSSt WauAde§tad 1t e

changing the manifold as long as the pitch between 11
eachfeoivélyCleefrfhanbetlhe Fans. atiivendiagpeusilgn edfiminates
pressurized fluid streans at a wider angle fromthe

outibeh 23@Meobst Bersgalkeofi ptappiakl pwedube ibhuifdr
stream to hit and cover a wider area of a | ead.

ES§§B£Eﬁih? ahBeinrst82dat9bn! 68 QBnQEEﬁar%@ta|@MQE%§ent
woul d stil effectively de-flashed. This

adgggfg epus gnelln1nates down tine as a result of
st oppi ng production for

In a preferred embodiment of the invention, the
distal surface of nozzle tip 220 and the proximal surface
of the body 206 contacting the distal surface of nozzle
tip 220 when tightened, are flattened through for
example, commonly known lapping process to provide a flat
surface finishing. To achieve even higher flatness
surface finishing, the surfaces may be polished to
smoothen and streamline their microscopic surfaces
through for example, commonly known electro-polishing
method. Alternatively, the surfaces may also be polished
using fine grit grinding paper. The polished surfaces
advantageously allow the nozzle tip 220 to be fitted and
tightened to body 206 within cap 212 without a need for
seals or washers. A seal or washer free coupling is

useful to reduce weak links within the multi-parts nozzle
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switching and installation of manifold of a different
configuration. 10 In a preferred enbodi nent of the
invention, the distal surface of nozzle tip 220 and

the proximl surface of the body 206 contacting the

di stal surface of nozzle tip 220 when tightened, are
flattened through for exanple, commonly known | apping

pr aaesfgt Righopirdesarkl apbelativnisacad itdl sNiikGnat® a need
achi eve even higher flatness surface finishing, the

SUFbRCeSpTRY.cRBnRObrShBY nt@nap®0t hen and streantine
their mcroscopic surfaces through for exanple,

commonl I i ghi_n
A Cer nat P Ly Enf SRLEALESL Al Secll Hidtisardy spovn and
grindi a The polished surfaces

B R L o LR

and tightened to body 206 within cap 212 without a

neBf FBFOURAAEY BY HASREr SKIALEERoR hgnaRdr thade

coupling is useful to reduce weak links within the

miedipaeatiangzandighadgesngali §e prdss Gre thee pakisems

and to elimnate a need for replacenent or

mainvenbnor. withhbett Hepanvénti deomashkeeepipdrtt atd adope

shown and described with reference to various

enbRdre®8nl S, Thé ¥bbpe &fbenkeeagBntednbyhbhoge thkirelfete be

in the art that nodifications and changes nay be nade

togéberRi£8€Mhot with reference to the above description
but with reference to the appended claims along with

their full scope of equivalents.



i nvention w thout departing fromthe spirit and scope
thereof. The scope of the invention should therefore
be determ ned not with reference to the above
description 10 but with reference to the appended
clainms along with their full scope of equivalents. 15
20 2513 Caims 1. A pressygized fluid jet nozzle
for renoving flashes fromleads of integrated
circuits conprising: a detachable nozzle tip being

&%g!lsed within a cap and a body to formthe jet

, said nozzle tip includes an inlet and an
outlet, said inlet is connected to said outl et
through a fluid passageway within said nozzle tip for
rodggin an qut put._streamof a required

p . q .
thar AcFEFSSHTE 2e@nEAUBEI AGT AR SRREF gERF FFHIREH G flashes

outlet; and wherein said passageway includes one or
2PoRitng N tERARREBR s ChF EW1 BS chemel Sing:

conmuni cation with said outlet being tapered into
sai d Godetechablangbezés tdprfhoeima celipibed seithsin dammap and
di scharging fromsaid outlet at the sane angle. 2.
arfedi triod foet tbzzlietasorkae nesaidh mdzdim It ipvhiercdiunies an
inlet and an outlet, said inlet is connected to said outlet
through a fluid passageway within said nozzle tip for
producing an output stream of a reguired characteristic
when being discharged from said outlet; and

wherein said passageway includes one or more narrowing
channels with a channel in communication with said outlet
being tapered into said outlet at angle 83 to form a

dispersed stream discharging from said outlet at the same

angle.

2. The fluid jet nozzle as claimed in claim 1, wherein
said detachable nozzle tip includes a groove formed across
a proximal surface of said nozzle tip to allow positioning

of said nozzle tip for adjusting spray duration and spray

width.




sai d detachabl e nozzle tip includes a groove forned
across a proximal surface of said nozzle tip to allow
positioning of said nozzle tip for adjusting spray
duration and spray wdth. 14 3. The fluid jet nozzle
as clainmed in any preceding claim wherein said 03 is
about 30 or less. 4. The fluig jet nozzle as cl ai med
in any preceding claim wherein said outlet of nozzle
tip has a length of about 0.5mmor less. 5. The fluid
j et ngzzI l.ai [ ny I n cl aji erein
%hid nozgﬁg ?i;e%ag%gzg?a%%tggggﬁggbﬁﬁta%gfﬁf Hmor’
ess. 6. The flui.d jet,nozzle £l ai med in any
Aplraelznédiwr?ée T aiP i Swhér 7 na%%%lf%a%%t 1%t rYg%’fssrrozzl e tip
conprises a rounded shape. 7. The fluid jet nozzle as
clainmed in claim5, wherein said outlet of nozzle tip
conprises an oval shape. 8. The fluid jet nozzle as
©l ai ¢ tHUdry JptebBdrhE 28| G AiMefeli #n% R P TREA%
tip is adapted for operating pressure of 1000 bars or
Horle f ghegedonspradoastpeti od vPzate tEadas awmrssh oF
9. The fluid jet nozzle as clained in claim1, wherein
about 0.5mm or less.

5. The fluid jet nozzle as claimed in any preceding
claim, wherein said nozzle tip has a diameter of about 8.00

mm or less.

0. The fluid jet nozzle as claimed in any preceding
claim, wherein said outlet of nozzle tip comprises a

rounded shape.

7. The fluid jet nozzle as claimed in claim 5, wherein

said outlet of nozzle tip comprises an oval shape.

8. The fluid jet nozzle as claimed in any preceding
claim, wherein said nozzle tip is adapted for operating
pressure of 1000 bars or more for a continuous period of at

least € months.




said nozzle tip is adapted for seal free coupling to
said body when tightened within said cap. 10. A

de-fl ashing systemfor renoving flashes from |eads of
integrated circuits conprising one or nore fluid jet
nozzl es being arranged in a plurality of colums and

al l ow ng pl acenent of one or]?nre nozzl es per colum
with a mninmumcentre to centre spaci ng between each
nozzle within said colum; wherein said fluid jet
Jrozzle J rt“i'u‘fi%eﬁ e Qg%gf@agé €1 00F24 & 115 bl nd counlsd
Wi thi'nacap a d-a" b5 yto form saldlje nozZl e, said
nazzle tip includes an inlet and an. outl et, sai .
e rore BoBet BastaPtaf ofoh TEtL (TGP pL ke said
passageway W thin said nozzle tip for producing an
t&@@pﬁ%e§t¥éﬁﬁF8Peﬁ Wéﬁﬁ??eﬁab%a?gﬁteristic when bei ng

di scharged fromsaid outlet; and wherein said
passageway i ncludes one or nore narrowi ng channels,
with a channel in comunication with said outl et

19ei ng t apérdd-fheshsagdspeteretfer zanfelns fle shesmizon
di spersed stream di scharging fromsaid outlet at the
lsags odnghtegtétedlciFhei de-ddrashi figs ysteemrasicgleaifiimd d
in claim10, wherein said detachable nozzle tip
jienchodedea ferooyeat oanged att os Splwarfiriog el cUnface adkd
said nozzle tip to allow positioning

allowing placement of one or more nozzles per column with a

minimum centre to centre spacing between each nozzle within
said column;

wherein said fluid jet nozzle includes a detachable
nozzle tip being coupled within a cap and a body to form
sald jet nozzle, said nozzle tip includes an inlet and an
outlet, said inlet is connected to said outlet through a
fluid passageway within said nozzle tip for producing an
ocoutput stream of a required characteristic when being
discharged from said outlet; and

wherein sald passageway includes one or more narrowing
channels, with a channel in communication with said outlet
being tapered into said outlet at angle 83 to form a
dispersed stream discharging from said outlet at the same

angle.



of said nozzle tip for adjusting spray duration and
spray wdth. 12. The de-flashing systemas clained in
claim10 or 11, wherein said mninumcentre to centre
spaci ng between each nozzle within said colum is
about 12 mmor less. 13. The de-flashing system as
clainmed in any of clains 10 o 12, wherein said
nozzle tip has a dianeter of 8.00 mMmor |ess. 14. The
de-flashing systemas clainmed in any of clains 10 to

18, Mergi 1%%%3%%@'5%&& B! é%g%%g&egnfc?{aﬁge{@tiwr}ge ein
pressure o ars or nbre for a continuous perio
of. at, least .6 nonths. . 15. .Th e-flashi ng system as
il s I MR8 Sk dPeiRCTulFY Podopevs | foTEd oross
a(a;ja t%ed fO\%iufr%%lge;éi%gsggafalnlagglteotfgl tdo gffgwmgoesnitioning

of said nozzle tip for adjusting spray duration and spray

width.

12. The de-flashing system as claimed in claim 10 or 11,
wherein said minimum centre to centre spacing between each

nozzle within said column is about 12 mm or less.

13. The de-flashing system as claimed in any of claims 10
to 12, wherein said nozzle tip has a diameter of 8.00 mm or

less.

14. The de-flashing system as claimed in any of claims 10
to 13, wherein said nozzle tip is adapted for operating
pressure of 1000 bars or more for a continuocus period of at

least 6 months.

15. The de-flashing system as claimed in claim 10, wherein
said nozzle tip is adapted for seal free coupling to said

body when tightened within said cap.




