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FIELD OF THE INVENTION
The present invention relates to dicing saws in general and, in

particular, to dicing saws for d1c1ng BGA (ball gnd array) type package

“panels. .

BACKGROUND OF THE INVENTION

Dicing saws for a variety of purposes, in particular for dicing and

 singulation of BGA type package panels, are well known in the art. These -

Saws generally include a recipfocé.ting eaniage Which passes under a rotating
saw blade held by a spindle. The camage is slidably mounted on a slide for |
movement along a pair of tracks Coolmg water is sprayed onto the blade

during dicing, and collects in two channels in the bottom of the housing of the -

- dicing machine, one on each side.of the camage One channel mdudes a wafer

outlet, and the second channel i 1s connected to the first for dramage
In order to. protect the shde ﬁ-om the cooling water sprayed on the saw
blade and from scrap and debns from the sawmg process, a bellows is
provided extending over the tracks from the carriage to the housing which
folds and exp_ands as the carriage reciprocates along the tracks. However, it ;
has been found that conventional bellows do not provide sufficient protection
for the slide. Dunng the dicing process, small pieces, and occasionally
singulated dice, fly off the package being cut, and fall between folds of the
bellows. These pieces are very sharp and cut the bellows when the bellows

close tightly on them during reciprocation of the carriage. Once the bellows

- have been cut, water and debris can fall through the bellews and damage the

slide.
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" "Other piecés of debris and some dice from the &1c1ng process fall onto
the carriage cover extending horizontally from the sides of the carriage, or into
the water drainage channels. Those on the carriage cover remain there until

removed manually. Some of the debris which falls into the drainage channels

- flows with the water into the drain, and can cause élogging. Most of the pieces

remain in the dicing machine, in many different locations on the floor of the -
‘housing. In order to permit the dicing machine to function properly, it must be
. shut down every hour or two, and a worker must manually collect all the |

slivers, pleces and other debris from the housing, and throw them away, and

save any usable dice which have fallen into the housing. ThlS is a time

consuming, awkward and somenmes dangerous process, and requires shuttmg

down the machine at very frequent intervals, often every hour. -

Accordingly, there is a long felt need for an apparatus and method for

automatically collecting debris from a dicing machine; and it would be very |
desirable to have such an apparatus and method which both protects the

- bellows cover and permits easy collection of debris fall-in_g-to the sides of the

carriage.

| SUMMARY OF THE INVENTION
According to the present invention, there is provided an attachment for

a dicing saw having a housing, a carriage mounted in the housing, a bellows

coupled to the carriage, and at least one drainage channel in the housing, the -

attachment including a collector for automatically collecting debris and falleh
dice during operation of the dicing saw.

According to one embodiment of the invention, the collector includes a

bellows protecting cover and a receptacle coupled to the housing and arranged
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" "atitomatically to receive debris and fallen dice from the dicing saw dunng

operation.

Further according to one embodiment of the invention, the collector

further includes a sloping sklrt coupled to each side of the carriage and angled

downwards towards a drainage channel.

Still further according to one embodiment of the invention, the collector

- receptacle

" includes a sloping floor mounted in the drainage channel, ending adjacent the

Accordmg to a preferred embochment, the attachment further mcludes

an inlet nozzle for pressunzed ﬂuld for urging fallen scrap, debris, and |

smgulated dice into the dramage channel
" There is also provided a. method for cleaning a dicing saw having a

hou'sing,l_ a carri_ege mounted in tlie housing, 2 bellows coupled to the carriage,

“and at’least one drainage channel in the housing, the. method including the

operauon of the dicing saw.

According to a preferred enibodl;nent, the step of collecn'ng' includes

mounting a bellows protecting cover over the bellows, and causing debris

fa.lling on the bellows protecting cover to fall into a receptacle coupled to the

housing.

BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will be further understood and appreciated from
the following detailed description taken in conjunction with the drawings in
which:

steps of automancally collectmg debris and fallen chce in a collector during
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from a dicing saw constructed and operative in accordance with one
embodiment of the inveﬁtion; | _

Fig. 2 is a schematic secnonal view taken through line A-A in Flg 1;
and

-

Fig. 3 is a perspective view of a dicing saw including' a device for

collecting debris according to one embodiment of the present invention.

. DESCRIPTION OF THE INVENTION
- The present invention relates to a device for automatically collecting

debris, , SCTap, .an'd fallen dice (hereinafter referred to as " debrié") from a &icing

saw, instead of the manual cleamng method in use at present. The device of .

‘the present invention 51gmﬁcant1y reduces down time of the dlcmg saw,

. prevents damage to the bellows and shde and penmts rapid and efficient

20

25

~_the dicing saw and fall within the housing. The collector preferably includes... ...

cleaning of the housmg of the dicing saw. |
| Referring to Flg 1, there is shown a schematic side sectional view of a-

"device for collectmg debris from a dlcmg saw 10, constructed and operatlve in

accordance \_Nith'one embodiment of the invention. Typically, dicing saw 10

includes a Housing 12, a reciprocating X carriage 14 mounted in housing 12; '

and a bellows 16, typically formed of plastic, coupled to the éarﬁage to protect - |

the slide and tracks of the carriage 14. At least one, and preferably two flat
bottom drainage channels 18 are formed in the bottom of the housing of the
dicing machine, one on each side of the carriage

The device of -the present invention includes a collector for

~ automatically collecting slivers, _pieces ‘of material being diced, and other

scrap or debris 19, as well as occasional singulated dice, which are released by

"Fig. 1'is a schematic side sectional view of a device for collectlng debns R
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“several elements - 2 receptacle or debns contamer a bellows protectmg cover,

and means to cause the debris to move from the housing into the debris
container. Most preferably, the collector also includes a sloped floor 24 in
each dralnage channel 18..

In the embodiment of Fig. 1, a receptacle or debris container 20 is

' illustrated as a chamber coupled to housing 12. A bellows protecting cover 22

is mounted on carriage 14 and extends above bellows 16 into debris container

- 20. Accordmg to a preferred embodiment of the invention, dramage channels

18 define a sloping floor 24 slopmg downwardly towards the debris container.
The ends of drainage channels 18, or floor 24, exfcend into debris container 20
or are provlded with guide means 26 leeding into debris contairler ;20 Most .
preferably, an mlet nozzie 28 for pressunzed fluid, such as a water jet or air

jet, is provided at the upper end of the slopmg floor 24 to provide pressunzed

~ fluid ‘to urge fallen preces and debns down slopmg floor 24 into debns

contamer 20. A.ltemauvely, the nozzle can be prov1ded on an edge of carriage
14 thereby prowdmg a rec1procat1ng fluid flow as the carriage moves.
* Since many pieces fall to the sides of the carriage during the dicing

process, a sloping skirt 30 is ooupled_to'each side of caniage 14, instead of the

* conventional horizontal carriage cover. Sloping skirts 30 are also sloped
downwards towards the drainage channels 18, as seen in Fig. 2. In this way,
 the debris which falls on the sloping skirts 30 slips into the drainage channels

18. In addition, the cooling water sprayed on the dicing saw blade 11 helps to

wash the debris down the sides of the skirts 30 and into the drainage channels

18. o |
Bellows protecting cover 22 is coopled to the moving X carriage 14 and

extends above bellows 16 into debris container 20. As carriage 14 slides along

_its tracks dunng the dicing process, bellows_protecting. cover 22 catches any... :
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debris container 20. Bellows protecting cover 22 can be formed of any suitable
material, including, but not limited to, plastic, rubber, metal foil, and any
conveyor belt material. o

According to one embodiment of the ‘invention, bellows protecting

cover 22 is flexible yet semi-rigid, similar to 2 metallic measuring tape. Thus,

when carriage 14 moves towards debris container 20, bellows protecting cover

- 22 bends a;'ound a track 32. As bellows protecting cover 22 bends, any debris

which has fallen- thereon will fall off into the debris contaizer by the force of
gravity. According to an alternative embodiment of the invention, bellows

protecting cover 22 is substantially rigid and mounted at an angle,. and debris

.- container 20 is long enough to permit the entire bellows protecting cover to,

enter the debris container. A one way gate' 34 can be prdvided to permit pieces
of debris to enter the debris container 20 on bellows protecting cover 22 and
to push the pieces Off the bellows protectmg cover when the carnage moves
away from the debris container, thereby retracting the bellows protecting
cover from debris container 20. Accoi'ding to yet another enibodi;’neﬁt of the .
invention, another water jet.or an' jetis .pro'vided to push the debris off bellows
protecting cover 22 into debris container 20. . o
According to a preferred embodiment of the invention, debris container
20 includes a removable drawer 36 or u'ay Drawer 36 is formed of a screen
material so that solid debris and fallen dice are enu'ai)ped therein, but water
flows through the screen tb a drain 38 in the bottom of debris container 20.
When drawer 36 is full, the saw blade is turned off for a couple of minutes;
drawer 36 is removed from debris container 20, and all the debris collected

therein is disposed of. It is a particular feature of the present invention that the

entire dicing saw need not be shut down in order to clean out the debris, and . .

-

scrép ‘and debris fallmg in the d1rect10n of the bellows 16 and gmdes 1t mto o
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' that the cleaning need not be carned out every hour as in conventmnal chcmg

saws. Rather, the saw blade is turned off briefly, once a day, or as required
depending on the size of the drawer and the quantities of debris generated

during the dicing process, and the contents of the drawer disposed of -

Referring now to Fig. 3, there is shown a perspective view of a dicing
saw 40 including a device for c_ollecting debris according to one embodiment
of the present invention. In this embodiment, debris container 42 is coupled to

;o one side wall 44 of dxcmg saw 40. A screen drawer 46 is shown in the open

orientation, illustrating the ease of cleaning the dlcmg saw, as opposed to

conventional dicing machmes In this embodment a flexible bellows °
| protectmg cover 48 is prowded, which curves around a track 50 mounted in

debris container 42.

According to an alternatwe embochment, the debns collecting drawer or
strainer can be mounted outside the debris container. In this case, all the scrap,
debris and water are removed from the dicing saw, and separation of water
from scrap and dice is carried out out51de the machme, or in a special drain.

It will be appreciated that the mvennon is not limited to what has been

descnbed hereinabove merely. by way of example. Rather; the mv_enuon_.xs

limited solely by the claims which follow.

<
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i. An attachment for a dicing saw including a housing, a carriage
mountéd in the housing, a bellows coupled to the carriage, and at Jeast one
drainage channel in the housing, the attachment comprising:

a collector for automatically cbll_ecting debris falling in the housing

._ during operation of the dicing saw.
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includes:

- 2. The attachment according to claim 1, wherein said collector

a belloWs protecting cdver mounted o.ver_the bellows ; and B 4
~ a receptacle coupled to the housing and arranged automatically to
receive debris from the housmg, drainage channel, and bellows protecung

cover dunng operation of the d1cmg saw. - o -

3. The attachment éccording to | claim 1, vs;herein sai& collector

further mcludes a sloping skirt coupled to each side of the carriage and angled

downwards towards a dramage channel.

4. Tﬁe attachment accordihg’ to claim 1, wherein said collector

includes a sloping floor mounted in each dra.inage channel, said sloping floor

 ending adjacent said receptacle.

5. The attachment according to claim 1, further including an inlet

nozzle for pressurized fluid for urging debris into said receptacle.
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6. “The attachment according to. claim 1, further including an inlet
nozzle for pressurized fluid for urging debris into said receptacle and wherein

said inlet nozzle is mounted adjacent said sloping floor.

5 7. The attachment according to claim 1, further including an inlet
nozzle for pressurized fluid for urging debris into said receptacle and wherein

' said inlet nozzle is mounted on said carriage.

8. 'I'he attachment accordmg to c1a1m 1, further mcludmg an inlet
i10 nozzle for pressunzed fluid for urgmg debris into said receptacle and wherein

said inlet nozzle is mounted adjacent said bellows protecting cover. _ @ |

9. ~ The attachment according to claim 1, further comprising a

removab}e screen element in which debris is collected.

215 | |
' 10. The attachment according to claim 1, further comprising 2
removable screen element in which debris is collected and wherein said -
* removable screen elément is mounted in said receptacle.
20 11. The attachment according to claim 1, further comprising a

removable screen element in which debris is collected and wherein said

removable screen element is mounted beneath said receptacle.
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"12. " A method for cleamng a dmmg saw havmg a housmg, a can:lage
" mounted in the housing, a bellows coupled to the carriage, and at least one
drainage channel in the housing, the method compnsmg the steps of:
| _ automancally collecting debris falling into the housing in a collector
5 dﬁring operation of the dicing saw.

13.. The method according to claim 12, wherein said step of collecting
- includes: | __ | |
. mounting a bellows -protectin'g cové'r over the 'belldws ;and
1.0 E causmg debns fallmg on sa1d bellows protec:tmg cover to fall into a'.
‘ receptacle coupled to the housmg |

14. The method according to claim 12, wherein said step of collecting |
' includes: ) ' T ..
s 15 couphng to the camage a slopmg skirt angled downwards towards the
" drainage channel; and . |
causing debris falling on said _slopiqg skirt to fall via said drainage

channel into a receptacle coupled to.the housing.

20 | 15. The method accordmg to claim 12, wherein said step of collecting
iﬁciudes: | _
mounting a sloping floor in said drainage channel; and
causing debris falling on said sloping floor to slide into a receptacle
coupled to the housing.
s
16. The method according to claim 12, further comprising the step of

 providing a pressurized fluid to urge debris into said collector. .. .

~
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17. The method according to claim 12, further comprising the step of

providing a pressurized fluid to urge debris into said collector and the step of

- providing a pressurized fluid onto said bellows protecting cover to urge debris

into said receptacle.

18. The method according to claim 12, wherein said step of collecting

- mcludes

_ couphng to the carriage a sloping sklrt angled downwards towards the
drainage channel; and |

causing debns fallmg on saud slopmg skirt to fall via said dramage _
'channel into a receptacle coupled to the housing, and wherem said method
' further comprise the step of provldmg a pressurized fluid onto said sloping

. skirt to urge debris into said receptacle. -

19. The method é.ccording"to claim 12, wherein said step of collecting
includes: - |
| mountmg a sloping floor in said drainage channel; and -
causing debris falling on said slopmg floor to shde into a receptacle
cbupled to the housmg, and wherein said method further compnse the step of
providing a pressurized fluid onto said sloping floor to urge debris into said

receptacle.
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