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FIELD OF THE INVENTION 

The present invention relates to· dicing saws m general and, in 

particular~ to dicing saws for dicing BGA (bal~ grid array) type ·package 

5 panels .. 

BACKGRO'CJND 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 reciprocating carriage which passes under a rotating 

saw blade held by a spindle. The carriage is slidably mounted on a slide for 

movement along a pair of tracks. Cooling water is sprayed ont9 the blade 

during dicing, and ~ollects in two chann.els in the bottom of the housing of the· 

· dicingmachine: _one on each side_ofthe carriage. One.channel includes a water 

_ 15 outlet, and the second channel is connected to the first for drainage. 

In· order to. protect the slide from the cooling water sprayed on the saw 

blade and :from scrap and debris from the sawing process, a bellows is 
. . 

provided eXtending over the tracks from the carriage to the housing which 

folds and expands as the carriage reciprocates along the tracks. However, it 

20 has been found that conventionai bellows do not provide sufficient protection 

for the slide. During 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 
. . 

25 · have been cut, water and debris can fall through the bellows and damage the 

slide. 
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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 

5 flows with the water into the drain, and can cause clogging. 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 machi:zie to function properly, it must be 
. . 

j 10 

. - shut down every hour or two, and a worker must manually collect all the 

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

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

consuming, awkWard and sometimes dangerous process, ~d requires shutting 

doWn the machine at very frequent intervals, often every hour. 

. 

15 

Accordingly, there is a long felt need for an appa..ratus 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 falling· to the sides of the 

carnage. 

.. 
SUlv.IM.ARY OF THE INVENTION 

20 According to the present invention, there is provided an attachment for 

a dicing saw having a housing, a carriage mounted in the ·housID:g, 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 fallen 

dice during operation of the dicirig sa:w. 

25 According to one embodiment of the inventfon, the collector includes a 

bellows protecting cover and a receptacle coupled to the housing and arranged· 

(· 
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operation. 

Further according to one embodiment of the invention, the collector 

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

S downw~ds towards a drainage channel. 

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

includes a sloping flQor mounted in the drainage channel, ending adjacent the. 

· recep~cle . 

r. i 
. . AccorcliD:g .to. a preferred embodiment, the attachment further includes 

f 10 an inlet nozzle for pressurized fluid for urging fallen scrap, debris, and 

singulated dice into the drainage channel. 

·' There is also provided a. me1:}lod for cleaning 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.tnethod including the· 

-.:· IS steps of automatically collecting debris and fallen dice in a collector duriilg 

operation of the dicing saw. 

According ~o a preferred ~mbodim~nt, the step of collecting includes · 

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

falling on the bellows protecting cover to fall into a receptacle coupled to the 

20 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 

25 which: 
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from a dicing saw constructed and oper~tive in accordance with one 

embodiment of the invention; . 

Fig. 2 is a schematic sectional view taken through line A-A in Fig. 1; 

5 and 

10 

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

collecting debris accord.ing to one embodiment of the present invention. 

DESCRIPTION OF THE INVENTIOl'! 

The present invention relates to a device for ·automatically collecting 

debris,_ scrap, and fallen dice (hereinafter referred to as "debris") froni a dicing 

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

the present invention significantly reduces · down time of the dicing saw, 

prevents damage to the . bellows and slide, and permits rapid and efficient 

~ cleaning of the housing of the dicing saw. 

Referring to Fig. 1, there i_s shown a schematic side sectional view of a · 
. . 

device for collecting debris from a dicing saw 10, cons'tn:lcted and operative in 

accordance with one embodlliient of the invention. Typically, dicing saw ·10 

includes a housing 12, a reciprocating X carriage 14 mounted in housing 12, 

20 and a bellows 16, typically formed of plastic, coupled to the carriage to protect · 

the slide and tracks of the c~ge 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 

25 automatically collecting slivers, . pieces of material being diced, and other 

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

..r--1 
\.J 

the dicing .saw and fall within the housing. The __ coH~~~or_ pI'~fe~blY..in~b~4es,~ .. - ~- -·-----··· ·--· 
- .. -- ----- ···-··-·- ..... - . ···- . .. ··~ --·· ·- --- ... - ·-· ----- . ·-· .... ----- ... - ·-
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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 drainage channel 18. 

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

10 

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. According to a preferred embodiment of the invention, dr~e channels 

18 define ~ sloping floor 24. sloping downwardly towards the debris. ~ontainer. 
The ends of drainage channels 18, or floor 24, extend into debris container 20· 

or are provided with guide means 26 leading into debris container 20. Most. 

preferably, an inlet_ nozzle 28 for pressurized puid, such as a water jet or air 

jet, is provided at the upper end of the sloping floor 24 to provide pressurizecf 

fluid to urge fallen pieces and debris down .. sloping floor 24 into . debris 

15 container 20. Alternatively, the nozzle can be provided on an edge of carriage 
. . . 

14, thereby providmg a reciprocating fluid flow as the carriage moves. 

Since many pieces fall to the sides of tP.e carriage. during the dicing 

process, a sloping skirt 30 is coupled to· each side of carriage 14, -instead of tb..e 

conventional horizontal carriage cover. Sloping skirts 30 are also sloped 

20 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. 

25 Bellows protecting cover 22 is coupled to the moving X carriage 14 and 

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

( 

. its tracks during the di~~g_pr.o_c~~s,J>~Uo~_J_,ro.te~ting __ cover .. 22 ... catches.any .. "_ :_,_ ·---· 
·~···-···-·-···--··· -·--·--·· .. -- ····-· ··-.;. ·.·· · .. ···- ··-··· .. 
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i ., 

.. 

debris container 2_0. Bellows protecting cover 22 can be formed of any suitable 

material, including, but not ijmited to, plastic, rubber, metal foil, and any 

conveyor belt material. 

5 According to one embodiment of the invention, bellows protecting 

10 

.. 

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

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

22 bends around a track 32. As bellows protecting cover 22 bends, any debris 

which h8:s fallen. thereon will fall off into the debris contaiilet 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 provided to permit pieces 

of debris to enter the debris container 20 on bellows protecting cover 22 and 

, 15 to push the pieces off the bellows protecting cover when the carriage moves 

away from th_e debris container, thereby retracting the l;>ellows protecting 

cove! from debris container 20. According to yet another embodiment of the 

inyention, another water jet or air jet is provided to push the debris off bellows 

protecting cover 22 into debris container 20. 

20 According to a preferred embodiment of the invention, debris container 

20 includes a removable drawer 36 or tray. Drawer 36 is fonned of a screen 

material so that solid debris and fallen dice are entrapped therein, but water 

flows through the screen to a drain 38 in the bottom of debris container 20. 

When drawer 3 6 is full, the saw blade is turned off for a couple of minutes; 

25 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 cle~ o-µt_ 1:he. debris, and ···- . 
,._ ·-·- - .. ' - . ... . ··-.:.· ;. . ·-- -----· .. .. . . .. . . . - .. . ... -- ··-· --· . .. -- - . . 
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that the cleaning need not be carried out every hour, as in conventional dicing 

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. 

5 Referring now to Fig. 3, there is shown a perspective view of a dicing 

saw 40 including a device for collecting debris according to one embodiment 

of the present invention. In this embodiment, debris container 42 is coupled to 

one side wall 44 of _dicing saw 40. A scr:een dra"".'er 46 is shown in the open 

!; orientation, illustrating the ease of cleaning the dicing saw, as opposed to 

.: .1 o conventional dicing machines. In this · embodiment, a flexible bellows 
• 

.... 
.. 

protecting cover 48 is provided, which curves around.a track 50 mounted in 

debris container 42 . 

According to an alternative embodiment, the debris collecting drawer or 

strainer can be mounted~outside the debris container.In this case, all the scrap, 

15 debris and water are re:aioved from the dicing saw, and separation of wa~er 

20 

from scrap and dice is carried out outside the machine, or in a special drain. . 

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

described hereinabove merely. by way of example. Rather;· th~ invention. is 
! : 

limited solely by the claims which follow. . 

.,: 
\. 
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CLAIMS 

1. An attachment f9r a dicing saw including a housing, a carriage 

mounted in the housing, a bellows coupled to the carriage> and at least one 

s drainage channel in the housing, the attachment comprising: 

a collector for automatically collecting debris falling in the housing 

during operation of the dicing saw. 

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

· 1 O includes: . 

lS 

20 

a bellows protecting cover mounted over the bellows· ; and 

a receptacle coupled to the housing and ~ge_d automatically to· 

receive debris from the housing, drainage channel, and bellows protecting· 

cover during operation of the dicing saw. . · 

3. The attachment according to claim 1, wherein said · collector 

furth~r inc~~des a sloping skirt coupled to each side of the carriage and angled 
. . 

downwards towards a drainage channel. 
.= ; 

4. The attachment according to claim 1, wherein said collector 

includes a sloping floor mounted in each drainage channel, said sloping floor 

ending adjacent said receptacle. 

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

25 nozzle for pressurized fluid for urging debris into said receptacle. 

This Sheet Has Been Replaced ·- -· ·- ---~--" ·· · 
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6-.-·· ··-·--The ·attachment according to. claim 1, further including an inlet 

nozzle for press~ed fluid for urging debris into said receptacle and wherein 

said inlet nozzle is mounted aQ.jacent said sloping floor. 

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

f 1 o nozzle for pressurized fluid for urging debris into said receptacle and wherein 
• 

-;: 15 

said inlet. nozzle is mounted adjacent s~d bell<;>ws protecting cover. 

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

removable screen element in which debris is collected. 

10. . The attachment according to claim 1, ~er co:qiprising a 

removable screen element in which debris is collected and wherein said. 
. . 

removable screen element is mounted in said receptacle. 

20 11. The attachment according to claim 1, further compnsmg a 

removable screen element in which debris is collected and wherein said 

removable screen element is mounted beneath said receptacle. 

' This.,Shcet Has Been Replaced , 
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12. · A method for cleaning 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 method comprising the steps of: 

automatically collecting debris falling into the housing iri a collector 

5 during operation of the dicing saw. 

13. The method according to claim 12, wherein said step of collec~g 

includes: 

mounting a bellows protectiiig cover over the bellows ; and 

10 causing debris falling on said bellows protecting cover to fall into a 

receptacle coupled to the housing. 

,. 

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

·includes: 

, 15 coupling to the carriage a sloping skirt angled downwards towards the 

drainage channel;· and 

causing debris falling on said sloping skirt. to fall via said drainage 
. . . 

channe~ into a receptacle coupled to. the housing. 

20 15. The method according to claiin 12, wherein said step of collecting 

25 

includes: 

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. 

16. The meth.od according to claim 12, further comprising the step of 

. providing a pressurized fluid to m.ge debtj.s into saic;l coll.ector. _____ ._ _ . -· _ ~. _ ·- --·----------·-- -··--
- . -- ·-- .. - - . ····- . 
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17. The method accor~g to claim 12~ further comprising the step of 
. . 

providing a pressuriz_ed fluid ~o urge debris into said collector and the step of 

providing a pressurized fluid onto saic;i bellows protecting cover to urge debris 

5 into said receptacle. 

18. The method according to claim 12, wh~rein said step of collecting 

includes: 

1 10 

.. coupling to the carriage a sfoping skirt angled downwards towards the 

drainage channel; and .. 
• 

.: 

15 

. 
· caus~g debris falling on s~d sloping skirt to fall via said drainage 

channel into a receptacle coupled to the housing, and wherein said method 

further· comprise the step of providing a pressurized fluid onto said sloping 

skirt to urge debris into said receptacle. 

19. The method accor~g to claim 12, wherein.said step of collecting 

includes: 

·mounting a sloping floor in s~d drainage channel; and 

causing debris falling on said sloping floor to slide into a rec~cle 

20 coupled to the housing, and wherein said method further comprise the step of 

providing a pressurized fluid onto said sloping floor to urge debris into said 

receptacle. 
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