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APPARATUS FOR DIVIDING WORKPIECE 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to an apparatus for 

dividing a plate-shaped workpiece into chips by applying 

external forces thereto along projected dicing lines on 

the workpiece. 

Description of the Related Art 

        Plate-shaped workpieces or substrates made of 

sapphire, SiC, glass, or the like are divided along 

projected dicing lines thereon into individual pieces.  

For dividing a workpiece, for example, a laser beam is 

applied to the workpiece along projected dicing lines 

thereon from a face side of the workpiece, forming 

modified layers along the projected dicing lines in the 

workpiece.  After the modified layers have been formed, 

the workpiece is divided according to a three-point 

breaking process using a breaking apparatus having a 

blade or pressing member, as disclosed in Japanese Patent 

Laid-Open No. 2009-148982.  According to the disclosed 

three-point breaking process, the blade presses the 

workpiece along the projected dicing lines where the 

mechanical strength is weak, dividing the workpiece into 
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individual chips from the modified layers that act as 

division initiating points. 

 

SUMMARY OF THE INVENTION 

        According to the three-point breaking process, both 

adjacent sides of a projected dicing line on the reverse 

side of the workpiece are supported at two points and the 

blade presses the face side of the workpiece on the 

projected dicing line from above, thus dividing the 

workpiece along the projected dicing line.  Therefore, the 

chips disposed adjacent to the pressed projected dicing 

line tend to move away from the area where the projected 

dicing line is disposed, resulting in chippings produced 

from the edges of the chips. 

        It is therefore an object of the present invention 

to provide an apparatus for dividing a plate-shaped 

workpiece along projected dicing lines thereon while 

reducing chippings produced in chips into which the 

workpiece is divided. 

        In accordance with an aspect of the present 

invention, there is provided a dividing apparatus for 

dividing a plate-shaped workpiece along projected dicing 

lines thereon, the workpiece being stuck to an upper 

surface of a protective tape mounted on an annular frame 

and having a strength reduced along the projected dicing 

lines, including a frame holding unit having a holding 
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surface for holding the annular frame, the frame holding 

unit being rotatable about its own axis, a detecting unit 

for detecting the projected dicing lines on the workpiece 

stuck to the protective tape, a dividing unit for 

dividing the workpiece into chips along the projected 

dicing line detected by the detecting unit, and a moving 

mechanism for moving the frame holding unit and the 

dividing unit with respect to each other.  The dividing 

unit includes a holder for holding one of two regions of 

the workpiece which are next to each other across the 

detected projected dicing line where the workpiece is to 

be broken, from both upper and lower surfaces of the 

workpiece, and a presser for pressing an other of the two 

regions of the workpiece which is next to the one of the 

two regions that is held by the holder across the 

projected dicing line where the workpiece is to be broken, 

thereby to divide the workpiece along the projected 

dicing line. 

        With the above arrangement, while one of the two 

regions of the workpiece which are next to each other 

across the detected projected dicing line where the 

workpiece is to be broken is being held from both the 

upper and lower surfaces of the workpiece by the holder, 

the other of the two regions is pressed by the presser.  

The region held by the holder is prevented from being 

moved by the presser pressing the other region, thereby 



4 

preventing chippings from being produced from edges of 

the chips. 

        In the dividing apparatus according to the present 

invention, the holder includes a first holder for pushing 

upwardly the workpiece from the lower surface thereof 

through the protective tape, and a second holder disposed 

above the workpiece in facing relation to the first 

holder across the workpiece, for abutting and holding the 

workpiece from above the workpiece.  The first holder has 

a plurality of rectangular abutment members of different 

lengths, the first holder being operable to position one 

of the rectangular abutment members which has a length 

corresponding to the length of the projected dicing line. 

        According to the present invention, since while one 

of the two regions of the workpiece which are next to 

each other across the detected projected dicing line is 

being held from both the upper and lower surfaces of the 

workpiece by the holder, the other of the two regions is 

pressed by the presser to divide the workpiece, chippings 

are prevented from being produced from edges of the chips. 

        The above and other objects, features and 

advantages of the present invention and the manner of 

realizing them will become more apparent, and the 

invention itself will best be understood from a study of 

the following description and appended claims with 

reference to the attached drawings showing a preferred 
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embodiment of the invention. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1 is a perspective view of a dividing 

apparatus according to an embodiment of the present 

invention; 

        FIG. 2 is a schematic perspective view of a 

workpiece to be divided by the dividing apparatus 

according to the embodiment; 

        FIG. 3 is a schematic side elevational view of a 

second holder and a presser of the dividing apparatus 

according to the embodiment; 

        FIG. 4A is a side elevational view, partly in cross 

section, illustrating the manner in which the dividing 

apparatus is ready to divide the workpiece; 

        FIG. 4B is a side elevational view, partly in cross 

section, illustrating the manner in which the dividing 

apparatus is holding the workpiece; 

        FIG. 4C is a side elevational view, partly in cross 

section, illustrating the manner in which the dividing 

apparatus is dividing the workpiece; 

        FIG. 5A is a plan view illustrating the manner in 

which the dividing apparatus is ready to divide the 

workpiece; and 

        FIG. 5B is a plan view similar to FIG. 5A, 

illustrating a drawback of the related art. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        An apparatus for dividing a plate-shaped workpiece, 

also referred to as a dividing apparatus, according to an 

embodiment of the present invention will be described 

below with reference to the accompanying drawings.  FIG. 1 

illustrates in perspective the dividing apparatus 

according to the present invention.  The dividing 

apparatus is not limited to structural details 

illustrated in FIG. 1, but may be changed or modified in 

appropriate ways. 

        As illustrated in FIG. 1, a dividing apparatus 10 

is arranged to divide, with a dividing unit (dividing 

means) 12, a plate-shaped workpiece W supported on an 

annular frame F by a protective tape T into individual 

chips C (see FIG. 4). 

        FIG. 2 illustrates in schematic perspective the 

workpiece W according to the present embodiment.  As 

illustrated in FIG. 2, the workpiece W has a face side 

stuck to an upper surface of the protective tape T 

mounted on the annular frame F and is held on the annular 

frame F.  A tape called mylar tape (not illustrated) is 

stuck to the reverse side of the workpiece W.  The 

workpiece W has a grid of projected dicing lines L on the 

face side thereof and a plurality of devices D disposed 

in respective areas demarcated on the face side by the 

projected dicing lines L.  The workpiece W may be a 
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semiconductor wafer having a semiconductor substrate made 

of silicon, gallium arsenide, or the like and devices D 

such as integrated circuits (ICs), large scale integrated 

(LSI) circuits, or the like disposed thereon, or an 

optical device wafer having substrate made of an 

inorganic material of ceramics, glass, sapphire, or the 

like and optical devices D such as LEDs or the like 

disposed thereon.  Alternatively, the workpiece W may be a 

quartz glass substrate or a sapphire substrate free of 

the devices D. 

        The workpiece W has its strength reduced along the 

projected dicing lines L.  Such a reduction in the 

strength may be achieved by modified layers, not 

illustrated, for example, that are formed in the 

workpiece W as division initiating points.  The modified 

layers refer to a region where the density, refractive 

index, mechanical strength, or other physical properties 

in the workpiece W is made different from the surrounding 

region by the application of a laser beam, with its 

strength lower than the surrounding region.  The workpiece 

W has cracks developed therein by the modified layers 

formed by the application of a laser beam.  According to 

the present embodiment, such cracks appear on the reverse 

side of the workpiece W opposite the projected dicing 

lines L, and the workpiece W is supported on the annular 

frame F with the reverse side facing upwardly.  The 
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modified layers represent a melted region, a cracked 

region, a dielectric-breakdown region, or a refractive-

index-changed region, or a region where those regions 

occur together. 

        The division initiating points are not limited to 

modified layers, but may be any points where the 

workpiece W starts to be divided, and may be in the form 

of laser-processed grooves, cut grooves, or scribed lines, 

for example.  The protective tape T is not limited to any 

materials insofar as it is elastic.  The protective tape T 

has a tape base that is preferably made of polyolefin 

(PO) or polyvinyl chloride (PVC), for example. 

        As illustrated in FIG. 1, the dividing apparatus 10 

includes a frame holding unit (frame holding means) 11, a 

dividing unit 12 for dividing the workpiece W into chips 

C (see FIG. 4) along the projected dicing lines L, and a 

moving mechanism (moving means) 13 for moving the frame 

holding unit 11 and the dividing unit 12 relatively to 

each other. 

        The frame holding unit 11 includes an annular frame 

holding member 17 having an upper surface as a holding 

surface 17a for placing the annular frame F (see FIG. 1) 

thereon.  The frame holding member 17 is made of a 

magnetic material for magnetically attracting and holding 

the annular frame F (see FIG. 1) placed on the holding 

surface 17a.  The frame holding unit 11 may alternatively 



9 

hold the annular frame F with a plurality of clamp 

mechanisms disposed on the outer periphery of the frame 

holding member 17.  The frame holding member 17 is 

rotatable about a central through hole defined therein by 

a gear 18 (see FIG. 4A, etc.) held in mesh with gear 

teeth on the outer periphery of the frame holding member 

17. 

        The dividing unit 12 includes a holder 20 for 

holding the workpiece W by sandwiching both upper and 

lower surfaces thereof and a presser 21 for pressing the 

workpiece W in the vicinity of a portion thereof that is 

held by the holder 20. 

        The holder 20 includes a first holder 23 positioned 

below the frame holding member 17 and a second holder 24 

positioned above the frame holding member 17. 

        The first holder 23 includes a rotor 26 having a 

central rotational axis extending in a Y-axis direction 

and a plurality of rectangular abutment members 27 of 

various lengths projecting radially and outwardly from an 

outer circumferential surface of the rotor 26.  The rotor 

26 has opposite ends supported by a bracket 28 and is 

rotatable about the central rotational axis by a rotating 

mechanism, not illustrated.  The rectangular abutment 

members 27 have their lengths different from each other 

along the Y-axis direction.  The directions in which the 

rectangular abutment members 27 project change as the 
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rotor 26 rotates about its central rotational axis.  Of 

the rectangular abutment members 27, the rectangular 

abutment member 27 that is oriented vertically and 

upwardly has its radially outward distal end holding the 

lower surface of the workpiece W.  Stated otherwise, the 

length of the rectangular abutment member 27 that is 

oriented vertically and upwardly can be selected by 

controlling the angular displacement, i.e., rotational 

angle, of the rotor 26, and the selected rectangular 

abutment member 27 holds the workpiece W. 

        The first holder 23 further includes a lifting and 

lowering mechanism 30 having two guide rails 30a that 

support the bracket 28 for vertical movement.  The lifting 

and lowering mechanism 30 has an actuating mechanism 

including an electric motor, a ball-screw, etc., not 

illustrated, for moving the bracket 28 and the 

rectangular abutment member 27 supported by the bracket 

28 vertically in a Z-axis direction along the guide rails 

30a. 

        The second holder 24 is disposed in juxtaposed 

relation to the presser 21 in an X-axis direction and 

supported on a support plate 46, to be described later, 

of the moving mechanism 13.  The second holder 24 is also 

disposed in juxtaposed relation to the first holder 23 in 

the Z-axis direction (see FIG. 4A).  FIG. 3 is a schematic 

side elevational view of the second holder 24 and the 
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presser 21 according to the embodiment.  As illustrated in 

FIG. 3, the second holder 24 includes an air cylinder 

(advancing and retracting means) 32 hanging from a lower 

surface of the support plate 46 and an upper abutment 

member 33 connected to the lower end of a piston rod 32a 

of the air cylinder 32.  When the air cylinder 32 is 

actuated, the upper abutment member 33 is vertically 

movable in the Z-axis direction.  The upper abutment 

member 33 is in the form of an elongate piece or plate 

extending in the Y-axis direction perpendicular to the 

sheet of FIG. 3, and is disposed above the rectangular 

abutment member 27 (see FIG. 1) in facing relation 

thereto. 

        The presser 21 includes an air cylinder (advancing 

and retracting means) 35 extending in the Z-axis 

direction and a depressing member 36 connected to the 

lower end of a piston rod 35a of the air cylinder 35.  

When the air cylinder 35 is actuated, the depressing 

member 36 is vertically movable in the Z-axis direction.  

The depressing member 36 is in the form of an elongate 

piece or plate extending in the Y-axis direction and has 

its width in the X-axis direction (see FIG. 1) 

progressively smaller toward the lower distal end thereof. 

        As illustrated in FIG. 1, the moving mechanism 13 

includes a portal-shaped column 40 fixedly mounted on a 

horizontal base, not illustrated, a pair of guide rails 
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41 mounted on a front surface of the column 40 and 

extending parallel to the Y-axis direction, and a Y-axis 

table 42 slidably mounted on the guide rails 41.  The 

moving mechanism 13 also includes a pair of guide rails 

44 mounted on a front surface of the Y-axis table 42 and 

extending parallel to the Z-axis direction, and a Z-axis 

table 45 slidably mounted on the guide rails 44.  The 

moving mechanism 13 further includes a support plate 46 

supported on a front surface of the Z-axis table 45 and 

extending parallel to an XY plane, i.e., a plane defined 

by the X- and Y-axis directions, a pair of guide rails 48 

disposed on a lower surface of the support plate 46 and 

extending parallel to the X-axis direction, and a slider 

49 slidably mounted on the guide rails 48.  The air 

cylinder 32 of the second holder 24 is supported on the 

support plate 46, and the air cylinder 35 of the presser 

21 is supported on the slider 49.  The air cylinder 32 

with its piston rod 32a and the air cylinder 35 with its 

piston rod 35a are actually provided in a pair as 

illustrated in FIG. 1.  The Y-axis table 42, the Z-axis 

table 45, and the slider 49 are actuated by respective 

ball-screw-type actuating mechanisms, not illustrated, 

respectively along the guide rails 41, 44, and 48.  

Therefore, when the Y-axis table 42 and the Z-axis table 

45 are actuated, the second holder 24 and the presser 21 

are actuated in the Y-axis direction and the Z-axis 
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direction, and when the slider 49 is actuated, the 

presser 21 is actuated in the X-axis direction. 

        The moving mechanism 13 further includes a pair of 

guide rails 51 parallel to the X-axis direction disposed 

on the base, not illustrated, on which the column 40 is 

fixedly mounted, and an X-axis table 52 slidably mounted 

on the guide rails 51.  The X-axis table 52 is actuated by 

a ball-screw-type actuating mechanism, not illustrated, 

along the guide rails 51.  The frame holding member 17 is 

mounted on an upper surface of the X-axis table 52.  The 

X-axis table 52 has an opening defined therein (see FIG. 

4A, etc.) in alignment with the central through hole in 

the frame holding member 17.  When the X-axis table 52 is 

actuated, the frame holding member 17 and the workpiece W 

supported on the annular frame F held on the frame 

holding member 17 are actuated in the X-axis direction. 

        The dividing apparatus 10 also includes a detecting 

unit (detecting means) 55 for detecting, for example, one 

at a time of the projected dicing lines L (see FIG. 2) on 

the workpiece W supported by the protective tape T on the 

annular frame F that is held on the frame holding member 

17.  Since cracks developed by the modified layers appear 

on the reverse side of the workpiece W opposite the 

projected dicing lines L, and the workpiece W is 

supported on the annular frame F with the reverse side 

facing upwardly, the detecting unit 55 detects the 
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projected dicing lines L from below the workpiece W.  The 

detecting unit 55 includes an optical system and an image 

capturing device such as a charge-coupled device (CCD) or 

the like, not illustrated, and is mounted on a mount 

plate 56 lying parallel to an YZ plane, i.e., a plane 

defined by the Y- and Z-axis directions.  As indicated by 

the arrows in FIG. 1, the mount plate 56 is actuatable in 

the Y-axis direction and the Z-axis direction for 

adjusting the position of the detecting unit 55 with 

respect to the workpiece W held on the frame holding 

member 17.  If the workpiece W is made of silicon or the 

like, the detecting unit 55 may be an infrared camera 

that can capture infrared rays that are transmitted 

through the workpiece W. 

        A process of dividing the workpiece W using the 

dividing apparatus 10 according to the present embodiment 

will be described below with reference to FIGs. 4A, 4B, 

and 4C.  FIG. 4A is a side elevational view, partly in 

cross section, illustrating the manner in which the 

dividing apparatus 10 is ready to divide the workpiece W.  

FIG. 4B is a side elevational view, partly in cross 

section, illustrating the manner in which the dividing 

apparatus 10 is holding the workpiece W.  FIG. 4C is a 

side elevational view, partly in cross section, 

illustrating the manner in which the dividing apparatus 

10 is dividing the workpiece 10. 
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        Prior to dividing the workpiece W on the dividing 

apparatus 10, the workpiece W has been processed to have 

its strength reduced along the projected dicing lines L 

by a laser beam applied thereto to form continuous 

modified layers therein, and the like.  The workpiece W is 

stuck to and held on the protective tape T supported on 

the annular frame F. 

        First, as illustrated in FIG. 4A, the annular frame 

F with the workpiece W integrally combined therewith is 

placed on the holding surface 17a of the frame holding 

member 17 and magnetically held thereon.  Then, the 

detecting unit 55 (see FIG. 1) detects one of the 

projected dicing lines L on the workpiece W, and the 

moving mechanism 13 (see FIG. 1) is actuated to align the 

workpiece W in the X-axis direction and the Y-axis 

direction depending on the detected projected dicing 

lines L.  The positions of the presser 21, the first 

holder 23, and the second holder 24 relative to the 

workpiece W held on the frame holding member 17 are 

adjusted by the alignment of the workpiece W in order to 

press and divide the workpiece W in the vicinity of the 

projected dicing line L detected by the detecting unit 55.  

Specifically, above the workpiece W, the presser 21 is 

placed in a position, i.e., a left position in FIG. 4A, 

on one side of the projected dicing line L detected by 

the detecting unit 55, and the second holder 24 is placed 
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in a position, i.e., a right position in FIG. 4A, on the 

other side of the projected dicing line L.  As the first 

holder 23 is disposed directly below the second holder 24 

beneath the workpiece W, the first holder 23 and the 

second holder 24 are positioned in facing relation to 

each other across the workpiece W. 

        For positioning the presser 21, the presser 21 is 

moved along the guide rails 48 to adjust the distance 

from the second holder 24 to the presser 21 depending on 

the planar chip size of each of the chips C.  Preferably, 

the lower distal end of the depressing member 36 of the 

presser 21 is positioned in the vicinity of a projected 

dicing line L nearest the projected dicing line L where 

the workpiece W is to be broken, in a direction away from 

the holders 23 and 24. 

        Before and after the presser 21 is thus positioned, 

a control unit (control means), not illustrated, 

determines the length of the projected dicing line L 

detected by the detecting unit 55, and controls the rotor 

26 to rotate so as to orient upwardly the rectangular 

abutment member 27 whose length corresponds to the 

determined length of the projected dicing line L.  

Specifically, the length of the rectangular abutment 

member 27 that is oriented upwardly by the first holder 

23 is set to be larger than the length of the projected 

dicing line L detected by the detecting unit 55, and the 
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opposite ends of the rectangular abutment member 27 that 

is oriented upwardly are set to be positioned within the 

annular frame F as illustrated in FIG. 5A.  In this manner, 

the upwardly oriented rectangular abutment member 27 

extends over the entire projected dicing line L along its 

direction and is prevented from contacting the annular 

frame F and hence from failing to hold the workpiece W as 

described later. 

        Thereafter, as illustrated in FIG. 4B, the lifting 

and lowering mechanism 30 of the first holder 23 is 

actuated to lift the upwardly oriented rectangular 

abutment member 27 toward the workpiece W.  The workpiece 

W is pushed upwardly from the face side (lower side) 

thereof through the protective tape T by the rectangular 

abutment member 27 thus lifted, and is positioned above 

the upper surface of the annular frame F.  The air 

cylinder 32 of the second holder 24 is then actuated to 

lower the upper abutment member 33 toward the workpiece W.  

The upper abutment member 33 thus lowered abuts the 

workpiece W from above.  The upper abutment member 33 and 

the rectangular abutment member 27 now hold the workpiece 

W together by sandwiching both the upper and lower 

surfaces thereof in the vicinity of the projected dicing 

line L where the workpiece W is to be broken.  In other 

words, one of two regions of the workpiece W that are 

positioned next to each other across the projected dicing 
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line L where the workpiece W is to be broken is held by 

the holder 20, i.e., the first holder 23 and the second 

holder 24. 

        With the region of the workpiece W being held by 

the holder 20, as illustrated in FIG. 4C, the air 

cylinder 35 of the presser 21 is actuated to lower the 

depressing member 36 toward the workpiece W.  The chips C 

that are next to the chips C held by the first holder 23 

and the second holder 24 across the projected dicing line 

L are depressed downwardly by the depressing member 36, 

breaking and dividing the workpiece W along the projected 

dicing line L.  Specifically, of the two regions of the 

workpiece W that are next to each other across the 

projected dicing line L where the workpiece W is to be 

broken, the other region that is not held by the holder 

20, i.e., the first holder 23 and the second holder 24, 

is depressed by the presser 21, i.e., the depressing 

member 36. 

        After the workpiece W has been divided along the 

projected dicing line L, the depressing member 36 of the 

presser 21, the rectangular abutment member 27 of the 

first holder 23, and the upper abutment member 33 of the 

second holder 24 are retracted from the workpiece W.  Then, 

the frame holding member 17 and the workpiece W are moved 

in the X-axis direction, and the workpiece W is divided 

again along an adjacent projected dicing line L in the 
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same manner as described above.  The workpiece W will be 

repeatedly divided along the remaining projected dicing 

lines L. 

        According to the present embodiment, when the 

presser 21 presses and divides the workpiece W, the chips 

C next to the projected dicing line L where the workpiece 

W is to be divided are held by the holder 20 on both 

surfaces of the workpiece W.  The chips C thus held by the 

holder 20 are prevented from being moved by forces 

applied from the presser 21, and hence are prevented from 

producing chippings from edges thereof unlike the 

conventional three-point breaking process. 

        Furthermore, as illustrated in FIG. 4C, when the 

workpiece W that has been held by the holder 20 is 

pressed and divided by the presser 21, the chips C 

pressed by the presser 21 and the chips C that are next 

to the pressed chips C remotely from the holder 20 are 

tilted at the same angle.  Therefore, the edges of these 

chips C are prevented from rubbing or abutting against 

each other, and hence are prevented from producing 

chippings.  The workpiece W is thus divided neatly without 

producing chippings from the edge of the chips C. 

        In the above embodiment, the first holder 23 has a 

plurality of the rectangular abutment members 27 having 

different lengths.  However, the present invention is not 

limited to the first holder 23 with the plural 
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rectangular abutment members 27.  The first holder 23 may 

have a single rectangular abutment member 27 for holding 

the workpiece W.  Nevertheless, the illustrated embodiment 

is more advantageous in that the length of the 

rectangular abutment member 27 for holding the workpiece 

W can be adjusted by selecting one of the rectangular 

abutment members 27 having different lengths. 

        The illustrated shapes and structures of the 

rectangular abutment members 27, the upper abutment 

member 33, and the depressing member 36 are by way of 

example only, and the rectangular abutment members 27, 

the upper abutment member 33, and the depressing member 

36 may have other shapes and structures insofar as they 

can perform similar functions to those according to the 

illustrated embodiment. 

        In the above embodiment, the workpiece W is divided 

after the projected dicing line L at the first dividing 

position on the workpiece W has been detected by the 

detecting unit 55.  For dividing the workpiece W along the 

second and subsequent projected dicing lines L, the 

workpiece W may be controlled to move depending on the 

size of the chips C, so that the detection by the 

detecting unit 55 of those second and subsequent 

projected dicing lines L may be omitted. 

        In the above embodiment, the detecting unit 55 

detects each of the projected dicing lines L from below 
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the workpiece W.  However, the detecting unit 55 may 

detect each of the projected dicing lines L from above 

the workpiece W.  On the workpiece W, cracks may appear on 

the face or reverse side thereof due to the modified 

layers.  If both cracks and the projected dicing lines L 

are disposed on the face side of the workpiece W, the 

face side of the workpiece W may be oriented to face 

upwardly, and the detecting unit 55 may detect each of 

the projected dicing lines L from above the workpiece W.  

Moreover, two detecting units 55 may be disposed 

respectively above and below the workpiece W for 

detecting each of the projected dicing lines L from above 

and below the workpiece W, and the two detecting units 55 

disposed above and below the workpiece W may be 

selectively used depending on the relationship between 

the direction of the cracks and the direction of the 

workpiece W where the projected dicing lines L are 

present. 

        While the preferred embodiment of the present 

invention and the modifications thereof have been 

illustrated above, the embodiment and the modifications 

may be combined wholly or partly according to other 

embodiments. 

        The present invention is not limited to the 

embodiment and modifications described above, but many 

changes, replacements, and modifications may be made 
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without departing from the scope of the present invention.  

Furthermore, the present invention may be reduced to 

practice according to other techniques, processes, 

schemes, plans, or arrangements insofar as they are 

capable of implementing the principles of the present 

invention owing to technological advances or derivations.  

Therefore, the scope of the appended claims should be 

interpreted as covering all the embodiments falling 

within the range of the technical idea of the present 

invention. 

        As described above, the present invention is 

advantageous in that when the workpiece is divided into a 

plurality of chips along the projected dicing lines, 

chippings are prevented from being produced from the 

edges of the chips, and is particularly useful when 

embodied in a dividing apparatus for dividing a workpiece 

into a plurality of chips. 

        The present invention is not limited to the details 

of the above described preferred embodiment.  The scope of 

the invention is defined by the appended claims and all 

changes and modifications as fall within the equivalence 

of the scope of the claims are therefore to be embraced 

by the invention. 
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WHAT IS CLAIMED IS: 

        1.  A dividing apparatus for dividing a plate-

shaped workpiece along projected dicing lines thereon, 

the workpiece being stuck to an upper surface of a 

protective tape mounted on an annular frame and having a 

strength reduced along the projected dicing lines, 

comprising: 

        a frame holding unit having a holding surface for 

holding the annular frame, the frame holding unit being 

rotatable about its own axis; 

        a detecting unit configured to detect the projected 

dicing lines on the workpiece stuck to the protective 

tape; 

        a dividing unit configured to divide the workpiece 

into chips along a projected dicing line among the 

plurality of the projected dicing lines detected by the 

detecting unit; and 

        a moving mechanism configured to move the frame 

holding unit and the dividing unit with respect to each 

other; wherein 

        the dividing unit includes: 

        a holder configured to hold one of two regions of 

the workpiece which are next to each other across the 

detected projected dicing line where the workpiece is to 

be broken, from both upper and lower surfaces of the 

workpiece; and 
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        a presser configured to press an other of the two 

regions of the workpiece which is next to the one of the 

two regions that is held by the holder across the 

projected dicing line where the workpiece is to be broken, 

thereby to divide the workpiece along the projected 

dicing line. 

        2.  The dividing apparatus according to claim 1, 

wherein the holder includes: 

        a first holder configured to push upwardly the 

workpiece from the lower surface thereof through the 

protective tape; and 

        a second holder disposed above the workpiece in 

facing relation to the first holder across the workpiece, 

for abutting and holding the workpiece from above the 

workpiece; wherein 

        the first holder includes a plurality of 

rectangular abutment members of different lengths, the 

first holder being operable to position one of the 

rectangular abutment members which has a length 

corresponding to the length of the projected dicing line. 


