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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 di ng process for encapsulating a 10

m croel ectronic die on a |leadfrane, the die is placed
in a cavity of a nold and a thernpbset conpound is
injected into the cavitYOZBUE 8&Pnol di ng, 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
Fielidy pifc aHey Invwamtdiash i n chem cal sol utions such as
pot assi um hydroxi de solution, along wth electrolysis

to Iowfﬁf&?&ﬁI%&@ﬁtp@ﬁowmebaggeh%@m@ thhé nozzle
renmoval of flashes which is referred herein as

48+ | Al | $oLYRILR! 1y garﬂﬂ@gie()j;érttham@ 2Qr removing

pressurized waterjet streans. essuri zed water ) et

reans. may .b rovided . thr.qugh a plurality of water
ﬁgfflg§ fﬁ%fni ralfy ?ﬂﬁ?uéﬁéi 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

frame processinqi Each strip/l eadfrane
Background of the Invention

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, along
with electrolysis to loocsen 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 producticn, 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 direction -X, each stream
of waterjet is continuously2hot at every passing
lead in right angle for maximuminpact. In typica
gentpisNi pgespdt Bpreakions ¢fe 165 dging the

nozzl es, due to the size and bul ging 10 construction
denghd ©dzthes sta ipdddas firameypi dal Ibnes pavse efpmrlet the
about 20mm or nore centre to centre fromeach other

Vit trh pi/apiad firaslen @doodiadals adancerentICd,hd Xli,zel2f, 12T and
is shrinking and as a result, it is possible to

HRerease the RYHIY/ 1QfadrPwofid GaNltdd hRACRHS waterjet
strip/leadframe such that the di stance between each

QW3 2 100G s m‘}lé%et‘ioéﬁd—i,h%ragﬁh}/ JNLEAY NG INE T OW 1 5

ensity wthin each strip/lea ane. For exanpl €, row

to row distance may range about. 4 ar, l.ess. .
&8H§éwob1§§|¥e %°§t #p/elvé%é’f Fare b <4, lr%esru q}}ta angle
conventional nozzles used in de- flashing of dense

$OT PAFEYy PA%ul d have to be arranged further
fromeach other and this would result in a long chain

of noZ# é¥pdlcadg detrd lasddmal ypySte makinge use of

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
colums of 1 nozzle per colufn to be arranged al ong

the assenbly Iine as shown by colums 51, IIl, Ill, IV
EHETYM HSEDNg. cONVEAtieNaleROFEASSy Wit $REAATT ame of

9 rows with a distance of 2mmrow to row, de-flashing
seguémensntg ofoatredeiastall Onowy [centwsult® qegdiie €xpm each
colums of 1 nozzle per colum to be arranged along
bhaeasseplly lriegeirk0 SAddiluimmzaldfy,l aceedengesetcadfumn to
de-fl ashing systemis required for hitting and

pkearirgqgbhe aneyer $ReSiad@ctib1tna ingt Hsp/dread! Mo Ikinhs

second sét woul d "have to be installed at the opposite

?i,d%ﬁg‘; Ig'i? REOQuE! kon ol IMg and g, usudldeh it ed

urt own the production |line due 15 to space

constraint,.. As a result, de-flashi ste '

SRy AL BT MG, s BOUSHEE bRy AaigrRied Ots 2 G, £°
undesirable, particularly i.n a space constrai nt
5Pzﬂduéﬁréﬂraéﬁ§moﬁaféﬂi@m éﬁﬁ@ﬁeﬂ?&‘f@,ﬂt&@% A& would

are preferably housed within a contai ner comonly
krawhras 18 2olwamist 6ifd 1t dored@ BGzePlime ez Redgranged
ease of handling and installation, the I ength of each
aannboltdewasiseémbllyo 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 would 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 commenly 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 abovementicned 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 Invention In accordance to one aspect of the
present invention, there is4rovided a de-flashing
system for. renoving flashes froml eads of integrated
Supparys of Inventdiohy one or nmore fluid jet nozzles
being arranged in a plurality of colums and all ow ng
pl acedantcghbroamceptormne reEpHads qferthsolrnasasit h a

m nimumcentre to centre spaci ng between each nozzl e
Wintreinn isai, d thelnemis Phrevildsd § ete-rfdzale rigncd ywedeesn afor
nozzle tip being 10 housed wthin a cap and a body,
$Rind 1047 I8 alshe § FHdaadN diliglt Ajth tddl GitdAtitsai d
inlet is connected to said outlet through a fluid
E@&g@q%% Wrlhigh $@:d HA281L SdtP ndRf1 ¥ VMG A% Ahinged
out put streamof a required spread angle and w dth
when bei ng.di.sch ed fraom_saj et T

08, BN S RSB B Pulfinie, Piciint g one
fluid fromsaid inlet to said qutlet for mnimzin
it B8 2788t SEF0ISP L WhUR 1A UL S et 1 2

spaci ng between each nozzle within said colum is
sgotrel 2ramisy between each nozzle within said column.

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
cutlet 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 IC strip/leadfrane and | dcati ons of water nozzles
along 5 a production line; Fig. 2a shows an expl oded
view of a fluid nozzle in accordance to one

enbodi nrent of the invention; Fig. 2b shows a
BziefcPesexipitdgnofoft (khef DyraWwint® nozzl e when

ti ghtened; Fig. 3a shows a cross sectional view of a
nozzl e ti prig.adcehdarcea ttopa viesf erfr eth atbodi nent  of

the invention; Fig. 3b shows an outlet on proxi mal end

of thetrlp/NeadreabdePand 403G tSeWS dh&rdtaRerduk1ang! L ong
of the outlet; and Fig. 4 shows an arrangenent of

nozzl gs

pEBduction 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 3c 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 ¥ 2 x 1 matrix.

Preferred Embodiments of the Invention

The fluid jet nozzle 200 as shown in Fig. 2a
comprises a body 206, a cap 212 and a nozzle tip 220.

The cap 212 is copen ended with a first end 224 and a



10

15

20

25

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 cap 212 is open ended
with a first end 224 and a 6% second end 227. The

first end 2 may be cqupled to 2 6 t hr ough, f or
SRERBFe 56k 247G, ARG HARES. SBCLAbdy NG Do AR Y (0 body
220 in position wthin the cap 212 mhen tlghtened as
gﬁéwﬁhﬂﬁughgfOZbeX?W@l§e@@ﬁ@Wémﬂ 20 dfencsp Spouping the

i ncl udes an opening with a diameter snmaller than the
doamdeetipf 220z Zine poisp t226. Wikéd igeddred aapd 2227 vdldrows
pressurized fluid streamfromthe nozzle tip 220 to
pagFhtehkHoEWgh sdlent L& F11el.| @b .opa@hicngGeth 2hPraeds cap
the nozzle tip 220 fromfalling out when the cap 212

p321Qnthabkenas b?ehﬁ%ngQXh2%6diH%%ﬂE%héﬁHXier than the

conprises a distal end which provides an |nIet 209 in

gﬁ‘bﬁ@tB e3FULZ6 of tli?l 2f2 %{lhhe@e%

recte |ntothen epressurlze

d h th h 215
BPSRERAL Eha TP Lend B5a) %%%?ﬂa%%e S0 nn&l@dsﬂn‘{ S
nozzl e tlp 220 for caqgnditionin The condltlonlng
FBurYahproduEbea sealdsh &Pe&ﬂ@%s&ndz&? % IRy BY-F e

required
nozzle 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 conditiocning
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 pressurized fluid flows

t heret hrough to produce the7required out put stream
The conditioned fluid stream is discharged through an
outl et ZB2 neealedtip £RE Lugtther2gnstl quﬁ?é G Jeam £
end of the nozzle tip 220. 7 The nozzle tip 220
funthkéingnoredesrazedadid ufigr fingmdlhieng isteds wridzexf the
fluid fromthe distal end of the nozzle tip 220 into
autkee 232 thooughoacpadsagesay thwiduyhn a e ssermway
tip. The passageway reduces the 5 turbul ence of

Q&%%&HrkﬁédnE&%ﬂ@ felipwi th%h?r%%%@@#yy dedudes ftaiend
t hat when pressurized fluid flows through a narrow

£N2BRgkn kS %@g@%@%ﬁ%@q 968 d SRR twetﬂaehr&dzﬁl It

annel and S may easily crack the nozzle tip and

red ces span. The fu 0
v ﬁPPgnaﬁﬁﬁoVﬁgﬁ'PﬁgsﬁP t H@%ﬂgisurlzed §|¥ é}

t hrough t he passageway and adv t.a eousl nc S
PRETON| FBABHSR  of TERETRGES &b 3 e gt hin
mnimzing incident of crack ar|S|(ﬁifron1any .
thebghenoelf onsedhiisomat iea shilow R noF A and

fluid. 15 In a preferred enbodi nent of the i nvention,
trkduces its life span. The funneling of the present

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 6; is 90° although ©; 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 opening which tapers into channel 307
at angle 01. Preferably 01 i& 900 al t hough 01 may

al so range between 70 and 100. Preferably, the

dicwmxdsr thie ohvg lfein@dl2 -30F raferahdut, 45nne 5538 bfnafeows

di ameter of nozzle tip 220. The funnel 303 and
dhaonehand@l 1@ A2 drorand 2®nar Tawenprpdsesagenay
along the centre of nozzle tip 220 8 towards the

eutoelimédd., Brefer abbur gbanaetha@dh ney mwWs aldd arange
channel 312 at an angle 02. In a preferred

%@Q%%b%e@b° di'§Oabou@ré%%f%ﬁf?UQQhQZdﬂﬁﬂeﬁéﬁOofaBHSnnel

bet ween 20 and 40. Preferably, he ‘di aneter of channel

0 el tht 3 P@ q%%ﬁ% 3mn
%O% ré]?;)gzc |ve%Iri 3v%7n:§1 Sai?ao otellg%St rﬁ:gmne 30
channel g&é_l bou 0.5 2.5 mTmyr cti
i SR B AR E FIa i G, d, e Hanne 1
channel 307 mm also be replaced entirely by funne
333 is0adeart thhar muAie 2333 MhgEsPsHtidhannel 312
without a need for additional channels. Ina
pr ef edmecne @dddinmariti vet anbotimsnt2 32 ddwprirseantign, the
oval shaped opening al though ot her circul ar shapes
channel 307 may 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 3¢, towards the outlet 232 such that
a pressurized fluid stream is dispersed at Oz when
discharged through the outlet 232. 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

requi renments. The tip end of channel 312 is tapering

at an angle 03, as shown in9i g 3c, towards the

outl et 232 such that 20 a pressurlzed fluid streamis
desper sadthbugl whés dieychadyes thcodgrachefodihietstream
232. Preferably, 03 is between 10 and 20 to allow a
dpspeimbaatof thiee loashanw de subpicmstatald oy iimegareasing
stream of pressurized fluid. Instead of inpacting at

gnkl g'llhlana&%ssh% Skl eaMe25 209 RAWKdhaPelegt rii Ahd cthe
inpact a larger area of an IC 9 lead. Al though this

ﬁﬁ¥e5§QH99 oEN@ hEONES 24k g khe %@@B%ﬁ‘t%Ep@ﬂﬂHE%ﬁneéhe

ossS“may - be conpensated by increasing the fluid

essure at inlet.209 mnt %%_I P d
BhEEEIrey " BPiorEanass & Bigtsh U Ry ¥ ity apross
therein. Optionally, a gr ove 512_Lé3 or med r 0SS
the proximal surface of "%y i a11oWing
allowing ease of turning the nozzle tip for
peset Pénitigning the SeErdE g Ppieds s IEaaW wi t hin
the nozzle tip 220 may reach beyond 1000 bars, it is
pr ef ehabltéet bpe ratl nche@nesszire tamnt@drmdietfflrrorﬁhﬁ gwzzle
grade steel material such as for exanple Steel 705M
theM2ADS alb yolreSiceelbeya®y 1000 bars, it is preferable 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
nozzle tip 220 comprises a diameter of about 4.9%mm 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 nmensions may al so be

varied according to applicati®ns. For exanple, in an
alternative enbodi nent, the nozzle tip may be machi ned
sorip/deadbremeotizhos AwssANCEesSE A0MFh&OWoZsl &op.p would
220 with a diameter of 7.99 mmin accordance to the
peqsépt bnienBi anluhes,i witked nozalesopere cadaptredor the
for a 7.99mm di aneter nozzle tip would require only a
spastnanaf sabeutl &3 10HINGeahHe 1t Boeenter @erxf cahuweacifor the
nozzle. As a result, the nozzle tip 220 of 25 7.99 mm

dLape Sﬁuﬁﬁe@okﬁlﬂaeg hor, ges fhaﬁﬁkﬁgxaa%'%WHwﬁoln Fig.

strip/l rane W th a distance of nmrow to row,

ul d . Leguit agnh%z 168! UAnS ¢ 1%en%2%k>§n&¥¥ of 1
ol U BF EERE g

| urm and secon nozzl e

| f t _col ym f
RaFeLs BESskawirn Fige Boge1 M ur?oezdzwffh]in 2

woul d require 5 colunns of 1 nozzle per colunn ng
rapzfeddndf lbEonBassd akiekch the refzl&sd taFL q3se ©
nmodul ari zed the nozzles for ease of installation and
hastkilhgtiBacAngahiahdldngol Eachhsmenifiedididdd dmntiiest
403 for supplying pressurized fluid to

includes an inlet 403 for supplying pressurized 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 2mm or less.
The nozzle tip 220 based on a diameter of 4.9% mm in
accordance to the present invention, when in used in a
nozzle adapted for a 4.99mm 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 2 2 x 2 X 2 x 2 matrix.
Conventional nozzles would require 10 columns of 1 nozzle
per column to achieve the same results.

The nozzle tip 220 in accordance 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
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10 other nozzles within the manifold. In an even
denser strip/leadfrane conprising a 9-row
strip/leadframe, the rowto row di stance i s 2nm or

| ess. The nozzle tip 220 based on a di aneter of 4.99
mmin accordance to the present invention, when in
used in a 15 nozzle adapted tbr a 4.99mm di anet er
nozzle tip, would require only a spacing of about 10
aarbenpreofo I€eAemaingr Sheeg@enoz Zihe. dispensdam ©f
the configuration based on the present invention
moekdurégedr € landy sSreamsmas af wilemozmiods gerorc dlham
formng a2 x 2 x 2 x 2 x 2 mtrix. 20 Conventiona

pazikes2voubg tagunbe z1Q &alpum?® @fl 1bwiozHee flpdld stream
colum to achieve the sanme results. The nozzle tip 220

'tB Ageordanesvke? hhGiReeSatka 'o'?EV%Lml'e‘é'El flﬂsts@@ftﬁn@m the
t e same de-flashing systemto be used

fo
fa&‘érSEEt Elé.p%% 8115 l'fgre 360litag‘8'utt|§0%uq_dq%%q&%5

anglng e nanl as 1 as the pitch etmeen 11

ma th sane. Th di sper.si
5?%&&%&*’?33 HEGE A A8 P Bams Th T SAVABE AARTE 1 S ipHgates
outl et 232 of the nozzle tip 220 allows the fluid
SPNBAkiEoaRi A ARAULEVEE & HAPEPIPERCICT Ao T
Essentially, the 5 leads of ICs of different |ayouts
woikghdnpl knde instaddaitieny odemangdioddl cfhias different
advant ageously elimnates down tine as a result of
sbofipgyngapdoducti on 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 exanpll®, commonly known Iapping
process to provide a flat 15 surface flnlshlng

seriiage hdgdn Priegiverr of [CpeFadd orguramst & F i rlfﬂgte tah greed
surfaces may be polished to snoothen and streaniine
tfoei repilacesenti ©rsmafiadenands.ough for exanpl e
commonl y known el ectro-polishing nethod.

Al t er watiileelhe tiheesitrifcac émsmmeaal sate qadldshedsHiivn and
using fine grit grinding paper. The polished surfaces

adwant paeovshh aldrawde A7 Al ildus 2Abddinkmdd tted will
and tightened to body 206 within cap 212 Wi t hout a

Bees!efc%gnﬁ%e' $ rth%%h%r%u/éoseﬂ e WAShem ¢ ee

couplin ful to reduce weak links within the

art.s nozz urin eqsurs, o s
mﬁ’gltf Ce"‘Itlrorlnﬁat‘—"e a nee %sf ora%’r epﬁggﬂcagc{r?e t € ri,erreaggn@
mai nt enance., | e the inven been part| ul arl
TRSRCAAD. eGSR Ao rarh e SR e SCpd

enmbodi nents, it will 5 be recognized by those skilled
therkefart TheaSaens foifc Ahicord vant icharidsi eh L it afare be
to the present

determined not with reference to the above description

but with reference to the appended claims along with

their full scope of equivalents.
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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 25 13 Wiat is clained i$ 1. A pressurized fluid
jet nozzle for removing flashes fromleads of

i nt egWheédiei péaimedsiédnprising: 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
wi.thin saigd pezzkartizpdl@ldk greadwmeizzd earfcautyitoving
streamof a required characteristic when being

di schargedebr erbpandadaublret nteh@iatied sairdpassagevay

i ncludes neans for funneling pressurized fluid from

inletcbﬁp?ﬂ%&ﬁb for 15 mnimzing turbul ence. 2. The
I

fluid et nozzFé as claimed in claim1, wherein

a nozzle tip being housed within a cap and a
bedy, 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
characteristic when being discharged from said
outlet;

wherein said passageway includes means for
funneling pressurized fluid from inlet to outlet for

minimizing turbulence.

2. The fluid jet nozzle as claimed in claim 1, wherein
said means for funneling includes a funnel and one
or more channels that narrow into said outlet, said
one or more channels direct pressurized fluid from
said funnel into said outlet with minimum fluid

turbulence.

3. The fluid jet nozzle as claimed in claim 1 or claim

2, further includes a plurality of fluid jet nozzles
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said means for funneling includes a funnel and one or
nore channels that narrow into said outlet, said 20

one or nore channels direct pressurized fluid from

said funnel into said outlet with mnimumfluid
turbul ence. 3. The fluid jet nozzle as clained in
claim1l or claim 25 2, furtKer includes a plurality

of fluid jet nozzles 14 being arranged for use in a
produBeiBd RrrengsdafPswasenidr faRgeRSRtion didcoto allow
nore nozzles per columm wth a centre to centre
spaci ag etradgameok béssneberwaenceach zA€5z P TwcHiumn
said colum. 5 4. The fluid jet nozzle as clained in

cl ai nw3thWhar eentreaicd peuntzki spaefing wifd l2etmn ezzlless
are arranged wthin a manifold. 10 5. The fluid jet
nozzl geggechahed hBzan¥ Rheeed B@idclcilmnwher ein
said outlet of nozzle tip has a Ilength of about 0.5mm
or less. 6. The fluid jet nozzle as clainmed in any
preceding 15 claim wherein said nozzle tip has a

I amet.er .about 8. 00,mm_qr | . The fluid jet. .
g022|ig s%gPégnés%iHogﬁ%epchg&gﬁgedEﬂgi%ﬁaﬁhéﬁgﬁﬁ%reln

said outlet_of nozzle ti onpri ses a
said pluralgty of fRugdw%et nozzles are arranged

within a manifold.

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

length of about 0.5mm or less.

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

about 8.00 mm or less.

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

rounded shape.

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

said outlet of nozzle tip comprises an oval shape.
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20 rounded shape. 8. The fluid jet nozzle as clained
inclaim7, wherein said outlet of nozzle tip

conprises an oval shape. 15 9. The fluid jet nozzle

as clainmed in any preceding claim wherein said outlet

of nozzle tip includes an opening that tapers at an
angl e of about 30 or less ihio the outlet. 5 10. The
fluid jet nozzle as clainmed in _any preceding claim

Rher eiThes &Ly ido 2 £ite noiZF Lies agd sgad@eachrin gyt fLerpding
pressure of 1000 bars or nore for a continuous period

of at clledast, Gheretins sai@ dblit IEHe offf wickjlet tigrzireclagles an
claimed in any preceding claim wherein said fluid

for uspeningaitthatozalpers Bel wiesansleerof Hodit 3Mfeor less
fluid jet nozzle as clained in claim2, wherein said

f unnel; nhas +fdicBlcer, of about 45 to 65% of the

di aneter of said nozzle tip. 13. The fluid jet nozzle

as claimed in claim1l, wherein 20 said nozzle tipis
adapted for seal free coupling to said body when

i.ghtened i t.hin said cap. _14. .A.de-fl.ashing systel
#8? rgﬁEVF &1E|a§ egqaéy% as clalmeJ in anfgpﬁéceégng
claim, wherein said nozzle tip is adapted for

operating pressure of 1000 bars or mcore for a

continuous period of at least 6 months.

11. The fluid jet nozzle as claimed in any preceding
claim, wherein said fluid for use in said nozzle

includes water.

12. The fluid jet nozzle as claimed in claim 2, wherein
said funnel has a diameter of about 45 to 65% of the

diameter of said nozzle tip.

13. The fluid jet nozzle as claimed in claim 1, wherein
said nozzle tip is adapted for seal free coupling to

said body when tightened within said cap.

14. A de-flashing system for removing flashes from
leads of integrated circuits comprising one or more

fluid jet nozzles being arranged in a plurality of
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| eads of integrated circuits conprising one or nore

25 fluid jet nozzles being arranged in a plurality of
16 colums and allow ng placenment of one or nore
nozzl es per colum with a mninmumcentre to centre
spaci ng between each nozzle within said colum;
wherein said fluid jet nozzl &includes a nozzle 5 tip
bei ng housed within a cap and a body, said nozzle tip
i ncl ugeduams angt add@wamdowptliastemesd L jafietoy gnore
connected to said outlet through a fluid passageway
wi t hi mnogailésnezezl edlumnf el iy @dodinignem ceoutnputt staagdime
of a required characteristic when 10 bei ng di scharged

from spiadiogt betiveand caker elok 29 dripasisagriiay ddlalnides
means tor funneling pressurized fluid fromsaid inlet

to said oyhleel iHOMNIFTAING SR AnCEnchudey dhvzz1e

de-flashing systemas claimed’in claim14, wherein

"4 o . 0 : : .
ﬁglzzl g]l%: ?%i ngggl!ogl gtgloﬁﬁrewc@ﬁl;rleasc%ﬁ %%‘d %Tenbor _il’egsga&%o
oFai miozg e raphim i e ot T b Gl Hia

8.00 mm.or l|less. 17. The de-flashing system as cl ai ned
in an;néﬁtcpgiﬁ§nnected to said outlet through a fluid

passageway within said nozzle tip for producing an
output stream of a required characteristic when
being discharged from said outlet; and

wherein said passageway includes means for
funneling pressurized fluid from said inlet to said

outlet for minimizing turbulence.

15, The de-flashing system as claimed in claim 14,
wherein said minimum centre to centre spacing
between each nozzle within said column is about 12

mm or less.

16. The de-flashing system as claimed in claim 14 or
claims 15, wherein said nozzle tip has a diameter of

8.00 mm or less.

17. The de-~flashing system as claimed in any of claims

14 to 16, wherein said nozzle tip is adapted for
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25 14 to 16, wherein said nozzle tip is adapted for 17
operating pressure of 1000 bars or nore for a

conti nuous period of at |least 6 nonths. 18. The
de-flashing systemas clainmed in claim114, 5 wherein
said nozzle tip is adapted for seal free coupling to
sai d body when tightened witRA¥n said cap. 19. The
de-flashing systemas clainmed in claim14, 10 wherein
sai d ORFracied fresorarhbltQil karedn BRg ukrs 2

spread angle and width of said output stream 15 20
25 continuous period of at least 6 months.

18. The de-flashing system as claimed in claim 14,
wherein said nozzle tip is adapted for seal free
coupling to said body when tightened within said

cap.

19. The de-flashing system as claimed in claim 14,
wherein said characteristic of an output stream
includes spread angle and width of said output

stream.



