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POLYCRYSTALLINE SiC WAFER PRODUCING METHOD 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a method f or 

producing a polycrystalline SiC wafer by irradiatin g a 

polycrystalline SiC ingot with a laser beam. 

Description of the Related Art 

        Power devices, LEDs, and so forth are forme d on a 

surface of a wafer including hexagonal single cryst al SiC 

as a material in such a manner as to be marked out by 

planned dividing lines, and are used for various pi eces 

of electrical and electronic equipment such as mobi le 

phones and personal computers through dividing into  

individual device chips by a cutting apparatus and a 

laser processing apparatus.  The hexagonal single c rystal 

SiC wafer from which devices are formed is generate d by 

slicing a single crystal SiC ingot by a wire saw 

generally and the front and back surfaces of the sl iced 

wafer are polished to be finished into mirror surfa ces 

(for example, refer to Japanese Patent Laid-open No . 

2000-094221). 

        Meanwhile, for manufacturing of the hexagon al 

single crystal SiC wafer, which is expensive, the 
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following method has been proposed as a method for 

reducing the manufacturing cost.  First, a polycrys talline 

SiC ingot, which is more inexpensive than the hexag onal 

single crystal SiC, is formed and a flat polycrysta lline 

SiC wafer is cut out with a thickness of about 300 µm for 

example from this polycrystalline SiC ingot.  Then,  to the 

upper surface of the cut-out polycrystalline SiC wa fer, a 

hexagonal single crystal SiC wafer in which a separ ation 

layer is formed through implantation of hydrogen io ns to 

a predetermined thickness (for example, thickness o f 1 

µm) and so forth is bonded.  Then, the hexagonal sin gle 

crystal SiC wafer is separated, with a hexagonal si ngle 

crystal SiC layer having a thickness of 1 µm left on the 

upper surface of the polycrystalline SiC wafer.  Th ereby, 

a wafer that includes the polycrystalline SiC wafer  as 

the base material and has a front surface composed of the 

hexagonal single crystal SiC wafer is formed (for e xample, 

refer to Japanese Patent Laid-open No. 2014-216555) . 

 

SUMMARY OF THE INVENTION 

        However, although the polycrystalline SiC i s 

inexpensive compared with the single crystal SiC, t he 

following problem is involved in a conventionally-k nown 

method in which an ingot of polycrystalline SiC is grown 
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on a carbon substrate and then the carbon substrate  is 

removed and a polycrystalline SiC wafer having a de sired 

thickness is generated.  Specifically, when the car bon 

substrate is removed from the polycrystalline SiC i ngot, 

this polycrystalline SiC ingot is greatly deformed and 

this deformed part is discarded at a high percentag e when 

the polycrystalline SiC wafer is cut out, which is 

uneconomical although the inexpensive polycrystalli ne SiC 

is used. 

        Therefore, an object of the present inventi on is to 

provide a polycrystalline SiC wafer producing metho d for 

efficiently producing a polycrystalline SiC wafer f rom a 

polycrystalline SiC ingot to reduce the percentage of the 

discarded part. 

        In accordance with an aspect of the present  

invention, there is provided a polycrystalline SiC wafer 

producing method for producing a polycrystalline Si C 

wafer from a polycrystalline SiC ingot.  The method  

includes a modified layer forming step of positioni ng a 

light focus point of a pulse laser beam having such  a 

wavelength as to be transmitted through the 

polycrystalline SiC ingot at a predetermined positi on 

from an irradiated surface of the polycrystalline S iC 

ingot and irradiating the polycrystalline SiC ingot  with 
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the pulse laser beam to form modified layers at a 

position at which an interface between the 

polycrystalline SiC wafer and the polycrystalline S iC 

ingot is to be formed, and a polycrystalline SiC wa fer 

separating step of giving an external force to the upper 

side relative to the interface formed by the modifi ed 

layer forming step and separating the polycrystalli ne SiC 

wafer from the interface.  The interface formed in the 

modified layer forming step is a surface formed by 

linking of modified layers formed in such a manner that 

an initial modified layer is formed through splitti ng of 

polycrystalline SiC into amorphous silicon and amor phous 

carbon at the light focus point of the pulse laser beam, 

the pulse laser beam emitted next is absorbed by th e 

amorphous carbon formed by the pulse laser beam emi tted 

in advance and polycrystalline SiC splits into amor phous 

silicon and amorphous carbon on the irradiated surf ace 

side relative to the light focus point, and 

polycrystalline SiC splits into amorphous silicon a nd 

amorphous carbon at a position at which the power d ensity 

is constant with absorption of the continuously-emi tted 

pulse laser beam by amorphous carbon formed continu ously 

in advance. 

        Preferably, an overlapping rate obtained on  the 
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basis of (D − x)/D is set to 0.6 to 0.8 if the diam eter 

of spots of the laser beam at the position at which  the 

interface is to be formed is defined as D and the 

distance between adjacent spots is defined as x. 

        Furthermore, it is preferable that the powe r 

density per one pulse at the interface be 70 to 100  J/cm 2, 

and it is preferable that the polycrystalline SiC i ngot 

have a carbon substrate. 

        In the polycrystalline SiC wafer producing method 

according to the present invention, the interface f ormed 

in the modified layer forming step is a surface for med by 

linking of modified layers formed in such a manner that 

the initial modified layer is formed through splitt ing of 

polycrystalline SiC into amorphous silicon and amor phous 

carbon at the light focus point of the pulse laser beam, 

the pulse laser beam emitted next is absorbed by th e 

amorphous carbon formed by the pulse laser beam emi tted 

in advance and polycrystalline SiC splits into amor phous 

silicon and amorphous carbon on the irradiated surf ace 

side relative to the light focus point, and 

polycrystalline SiC splits into amorphous silicon a nd 

amorphous carbon at the position at which the power  

density is constant with absorption of the continuo usly-

emitted pulse laser beam by amorphous carbon formed  
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continuously in advance.  Due to this, the polycrys talline 

SiC ingot is not deformed when a polycrystalline Si C 

wafer is cut out from the polycrystalline SiC ingot .  

Furthermore, there is no dependence on the c-plane,  which 

is the interface in e.g. extraction of a single cry stal 

SiC wafer from an ingot.  Thus, the polycrystalline  SiC 

wafer can be efficiently generated from the 

polycrystalline SiC ingot. 

        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 stu dy of 

the following description and appended claims with 

reference to the attached drawings showing a prefer red 

embodiment of the invention. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1 is a perspective view of a laser pro cessing 

apparatus for carrying out a polycrystalline SiC wa fer 

producing method according to the present invention ; 

        FIG. 2 is a diagram showing the state in wh ich a 

polycrystalline SiC ingot is mounted on a holding t able 

shown in FIG. 1; 

        FIGS. 3A to 3C are diagrams showing the sta te in 
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which the polycrystalline SiC ingot is irradiated w ith a 

pulse laser beam; 

        FIGS. 4A to 4D are diagrams for explaining the 

state in which spots overlap at a height position H  at 

which an interface is to be formed in the state in which 

the polycrystalline SiC ingot is irradiated with th e 

pulse laser beam; and 

        FIG. 5 is a perspective view showing the st ate in 

which a polycrystalline SiC wafer is separated from  the 

polycrystalline SiC ingot by a polycrystalline SiC wafer 

separating step. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        A preferred embodiment of a polycrystalline  SiC 

wafer producing method according to the present inv ention 

will be further described below with reference to t he 

accompanying drawings.  FIG. 1 shows a perspective view of 

a laser processing apparatus for carrying out the 

polycrystalline SiC wafer producing method accordin g to 

the present invention.  A laser processing apparatu s 1 

shown in FIG. 1 includes a stationary base 2, a hol ding 

table mechanism 3 that is disposed on this stationa ry 

base 2 movably in an X-axis direction shown by an a rrow X 

and is for holding a workpiece, and a laser beam 
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irradiation unit 4 as laser beam irradiating means 

disposed on the stationary base 2. 

        The above-described holding table mechanism  3 

includes the following components: a pair of guide rails 

31 disposed in parallel along the X-axis direction on the 

stationary base 2; a first slide block 32 disposed on 

these guide rails 31 movably in the X-axis directio n; a 

second slide block 33 disposed over this first slid e 

block 32 movably in a Y-axis direction that is orth ogonal 

to the X-axis direction and is shown by an arrow Y;  and a 

holding table 34 that has a circular cylindrical sh ape 

and is rotatably configured on the second slide blo ck 33 

by internally including a pulse motor.  In the lase r 

processing apparatus 1 shown in FIG. 1, a polycryst alline 

SiC ingot 7 as a workpiece is placed on the holding  table 

34.  This polycrystalline SiC ingot 7 is what is gr own on 

a carbon substrate 9 and this carbon substrate 9 is  

strongly joined to the upper surface of the holding  table 

34 with the intermediary of a bond agent applied on  this 

upper surface. 

        In the lower surface of the first slide blo ck 32, a 

pair of guided grooves 321 fitted to the pair of gu ide 

rails 31 are made.  In addition, a pair of guide ra ils 322 

formed in parallel along the Y-axis direction are 
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provided on the upper surface of the first slide bl ock 32.  

The first slide block 32 formed in this manner is 

configured to be allowed to move in the X-axis dire ction 

along the pair of guide rails 31 by the fitting of the 

guided grooves 321 to the guide rails 31.  The hold ing 

table mechanism 3 includes X-axis direction moving means 

35 for moving the first slide block 32 in the X-axi s 

direction along the pair of guide rails 31.  The X- axis 

direction moving means 35 includes a male screw rod  351 

disposed between the pair of guide rails 31 in para llel 

and a drive source such as a pulse motor 352 for 

rotationally driving this male screw rod 351.  One end of 

the male screw rod 351 is rotatably supported by a 

bearing block 353 fixed to the stationary base 2 an d the 

other end thereof is joined to the output shaft of the 

pulse motor 352 for power transmission.  The male s crew 

rod 351 is screwed to a penetrating female screw ho le 

formed in a female screw block (not shown) provided  on 

the lower surface of the central part of the first slide 

block 32 in a protruding manner.  Therefore, by dri ving 

the male screw rod 351 for the forward rotation and  

reverse rotation thereof by the pulse motor 352, th e 

first slide block 32 is moved in the X-axis directi on 

along the guide rails 31. 
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        In the lower surface of the second slide bl ock 33, 

a pair of guided grooves 331 fitted to the pair of guide 

rails 322 provided on the upper surface of the firs t 

slide block 32 are provided.  The second slide bloc k 33 is 

configured to be allowed to move in the Y-axis dire ction 

by the fitting of these guided grooves 331 to the p air of 

guide rails 322.  The holding table mechanism 3 sho wn in 

FIG. 1 includes Y-axis direction moving means 36 fo r 

moving the second slide block 33 along the pair of guide 

rails 322 provided on the first slide block 32.  Th e Y-

axis direction moving means 36 includes a male scre w rod 

361 disposed between the pair of guide rails 322 in  

parallel and a drive source such as a pulse motor 3 62 for 

rotationally driving this male screw rod 361.  One end of 

the male screw rod 361 is rotatably supported by a 

bearing block 363 fixed to the upper surface of the  first 

slide block 32 and the other end is joined to the o utput 

shaft of the pulse motor 362 for power transmission .  The 

male screw rod 361 is screwed to a penetrating fema le 

screw hole formed in a female screw block (not show n) 

provided on the lower surface of the center of the second 

slide block 33 in a protruding manner.  Therefore, by 

causing the forward rotation and reverse rotation o f the 

male screw rod 361, the second slide block 33 is mo ved in 
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the Y-axis direction along the guide rails 322. 

        The above-described first slide block and s econd 

slide block are provided with X-axis direction posi tion 

detecting means that detects the X-axis direction 

position and Y-axis direction position detecting me ans 

that detects the Y-axis direction position, respect ively, 

neither of which is shown in the diagram.  This mak es it 

possible to, by control means to be described later , 

transmit a drive signal to the above-described resp ective 

drive sources on the basis of the detected position s of 

the first and second slide blocks and control the h olding 

table 34 to a desired position. 

        The laser beam irradiation unit 4 includes a 

support member 41 disposed on the stationary base 2 , a 

casing 42 that is supported by this support member 41 and 

horizontally extends substantially, laser beam 

irradiating means 5 disposed on this casing 42, and  

imaging means 6 that is disposed at the front end p art of 

the casing 42 and detects a processing region in wh ich 

laser processing should be carried out.  The imagin g means 

6 includes illuminating means that illuminates a 

workpiece, an optical system that captures the regi on 

illuminated by this illuminating means, an imaging 

element (CCD) that takes an image captured by this 
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optical system, and so forth.  The imaging means 6 sends 

an image signal obtained by the imaging to the cont rol 

means to be described later. 

        The laser beam irradiating means 5 includes  a light 

collector 51 that collects a laser beam oscillated from 

pulse laser beam oscillating means housed inside th e 

casing 42 and emits the laser beam onto the workpie ce 

held by the holding table 34.  Although diagrammati c 

representation is omitted, the pulse laser beam 

oscillating means in the casing 42 is composed of o utput 

adjusting means of the pulse laser beam, a pulse la ser 

beam oscillator, repetition frequency setting means  

annexed thereto, and so forth.  The pulse laser bea m 

oscillating means is so controlled that the positio n of 

the light focus point of the pulse laser beam can b e 

adjusted in the direction (Z-axis direction) 

perpendicular to the holding surface as the upper s urface 

of the holding table 34. 

        Moreover, the laser processing apparatus 1 includes 

polycrystalline SiC wafer separating means 8 that i s 

disposed on the stationary base 2 and is set near t he 

termination part of the guide rails 31 (on the side  of 

the bearing block 353 that supports the male screw rod 

351).  This polycrystalline SiC wafer separating me ans 8 
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includes the following components: a separating uni t case 

81; a separating unit arm 82 that is partly housed in 

this separating unit case 81 and is supported movab ly in 

the Z-axis direction (upward-downward direction) sh own by 

an arrow Z; a separation pulse motor 83 disposed at  the 

tip part of this separating unit arm 82; and wafer 

adsorbing means 84 that is rotatably supported by t his 

separation pulse motor 83 under the separation puls e 

motor 83 and has plural suction holes through which  

suction can be carried out by suction means (not sh own) 

in the lower surface thereof.  In the separating un it case 

81, Z-axis direction moving means that controls the  

movement of the separating unit arm 82 in the Z-axi s 

direction is provided.  As the Z-axis direction mov ing 

means, a male screw rod (not shown) that supports t he 

separating unit arm 82, a bearing block that suppor ts 

this male screw rod, and a pulse motor for driving this 

male screw rod for the forward rotation and reverse  

rotation thereof are housed.  The separating unit c ase 81 

is provided with Z-axis direction position detectin g 

means (not shown) that detects the position of the 

separating unit arm 82 in the Z-axis direction and a 

position signal thereof is sent to the control mean s to 

be described later. 
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        The laser processing apparatus 1 includes t he 

control means (not shown).  This control means is f ormed 

of a computer and includes a central processing dev ice 

that executes arithmetic processing in accordance w ith a 

control program, a read only memory (ROM) that stor es the 

control program, a random access memory (RAM) that stores 

arithmetic results and so forth and is readable and  

writable, and input and output interfaces.  To the input 

interface of this control means, detection signals from 

the above-described X-axis direction position detec ting 

means, Y-axis direction position detecting means, Z -axis 

direction position detecting means, imaging means 6 , and 

so forth are input.  From the output interface, con trol 

signals are output to the above-described X-axis 

direction moving means 35, Y-axis direction moving means 

36, Z-axis direction moving means in the separating  unit 

case 81, light focus point position control means o f the 

pulse laser beam, output control means of the pulse  laser 

beam, separation pulse motor 83, and so forth. 

        The polycrystalline SiC wafer producing met hod 

according to the present invention carried out by u sing 

the laser processing apparatus 1 configured in the above-

described manner will be described. 

        FIG. 2 shows the polycrystalline SiC ingot 7 as a 
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workpiece to be processed by the polycrystalline Si C 

wafer producing method in the embodiment of the pre sent 

invention and the holding table 34 that holds this 

polycrystalline SiC ingot 7.  As this polycrystalli ne SiC 

ingot 7, an ingot generated by growing polycrystall ine 

SiC on the carbon substrate 9 is used and an ingot 

generated with a thickness of 10 mm is used for exa mple. 

        As shown in FIG. 2, the polycrystalline SiC  ingot 7 

is fixed on the holding table 34, with the carbon 

substrate 9 set on the lower side.  This fixing is carried 

out by an adhesive (for example, epoxy resin) made to 

intervene between the holding table 34 and the carb on 

substrate 9, and the polycrystalline SiC ingot 7 is  fixed 

more strongly than by a chuck table with use of the  

suction means that is used in a general laser proce ssing 

apparatus and is for fixing a workpiece (workpiece 

supporting step).  The surface of the polycrystalli ne SiC 

ingot 7 is polished by a polishing apparatus (not s hown) 

to such an extent that the incidence of a laser bea m that 

will be described later and employs such a waveleng th as 

to be transmitted through the polycrystalline SiC i ngot 7 

is not hindered. 

(Modified layer forming step) 

        After the above-described workpiece support ing step 
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is carried out, the holding table 34 that holds the  

polycrystalline SiC ingot 7 is positioned directly 

beneath the imaging means 6 by the X-axis direction  

moving means 35 and the Y-axis direction moving mea ns 36.  

When the holding table 34 is positioned directly be neath 

the imaging means 6, an alignment step of detecting  the 

region in which laser processing of the polycrystal line 

SiC ingot 7 is to be carried out and the surface he ight 

of the polycrystalline SiC ingot 7 placed on the ho lding 

table 34 is carried out by the imaging means 6 and the 

above-described control means. 

        After the alignment step is carried out, th e above-

described X-axis direction moving means 35 and Y-ax is 

direction moving means 36 are actuated to position the 

polycrystalline SiC ingot 7 at a spot at which the laser 

processing is to be started.  In addition, on the b asis of 

the surface height position of the polycrystalline SiC 

ingot 7 detected by the alignment step, a light foc us 

point P of the pulse laser beam is set to the insid e of 

the polycrystalline SiC ingot 7 at a predetermined 

distance (for example, 510 µm) from the surface of the 

polycrystalline SiC ingot 7 fixed on the holding ta ble 34 

by light focus point position adjusting means (not shown).  

Then, the pulse laser beam irradiating means 5 is 
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actuated and irradiation with the pulse laser beam having 

capability of being transmitted through polycrystal line 

SiC is started.  As shown in FIGS. 3A and 3B, along  with 

the start of the irradiation with the pulse laser b eam, 

the X-axis direction moving means 35 is actuated to  move 

the holding table 34 in the arrow direction of the X-axis. 

        The condition of the processing by the abov e-

described pulse laser beam is set as follows for ex ample. 

Light source: YAG pulse laser 

Wavelength: 1064 nm 

Repetition frequency: 80 kHz 

Average output: 3.2 W (2.6 to 3.8 W) 

Pulse width: 4 ns 

Spot diameter: light focus point φ 3.0 µm (interface φ 

7.8 µm) 

Aperture ratio (NA): 0.43 

Index amount: 250 to 400 µm 

Feed speed: 120 to 260 mm/second 

        Moreover, details of the modified layer for ming 

step of the invention of the present application wi ll be 

described.  When irradiation with the pulse laser b eam is 

started along a processing line by the pulse laser beam 

set in the control means in advance, the energy at the 

light focus point P of the first pulse laser beam a nd the 
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vicinity thereof becomes energy surpassing the band gap of 

the polycrystalline SiC and an initial modified lay er 

obtained due to splitting of the polycrystalline Si C into 

amorphous silicon and amorphous carbon is formed.  In this 

state, the holding table 34 is moved at a predeterm ined 

processing feed speed by the X-axis direction movin g 

means 35.  In addition, the next pulse laser beam i s 

emitted at the above-described repetition frequency  set 

in advance. 

        Here, this next emitted pulse laser beam is  so 

emitted as to overlap with the initial modified lay er 

formed initially in the X-axis direction.  Thus, th is next 

emitted pulse laser beam is absorbed by the amorpho us 

carbon formed in this initial modified layer.  As a  result, 

on the irradiated surface side relative to the ligh t 

focus point P, a modified layer is formed at a heig ht 

position H (for example, position separate upward f rom 

the light focus point P by 10 µm, i.e. position at a 

distance of 500 µm from the upper surface) at which the 

power density is constant (for example, 85 J/cm 2) (see FIG. 

4A and FIG. 4B).  Furthermore, as shown in FIG. 4C 

obtained when the spot shape of the pulse laser bea m at 

the height position H in FIG. 4A is viewed from the  upper 

side, spots adjacent at the height position H at wh ich 
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the power density is constant on the incident surfa ce 

side relative to the light focus point P of the pul se 

laser beam are continuously irradiated at a distanc e x 

smaller than the diameter D of these spots.  Thus, 

continuous spots Q1 and so forth of the pulse laser  beam 

are so irradiated as to overlap in the range of D −  x and 

a surface in which the polycrystalline SiC is split  into 

amorphous silicon and amorphous carbon with absorpt ion by 

amorphous carbon of the modified layer formed in ad vance 

is formed.  As shown in FIG. 4D as a section along line A-

A in FIG. 4C, at the height position H at which the  power 

density is constant, the modified layers formed by the 

splitting into the amorphous silicon and the amorph ous 

carbon are formed in a linking manner. 

        Furthermore, when the above-described irrad iation 

with the pulse laser beam is carried out for all pl anned 

processing lines shown in FIG. 3B, modified layers 

serving as an interface for separating the upper su rface 

side relative to the above-described height positio n H as 

a polycrystalline SiC wafer are formed inside the 

polycrystalline SiC ingot and over the whole region  at 

the height position H.  In forming this interface, the way 

of forming the modified layers is not limited to th e case 

of providing the modified layers in a straight line  
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manner as in FIG. 3B and it is also possible to 

continuously form the modified layers in a spiral m anner 

as described in FIG. 3C.  In this case, the formati on of 

the modified layers can be realized by setting the start 

point of the irradiation with the pulse laser beam at a 

position that passes through the center of the 

polycrystalline SiC ingot as viewed from the Y-axis  

direction and is on the outermost circumferential s ide 

and moving the holding table 34 in the X-axis direc tion 

while rotating the holding table 34. 

(Polycrystalline SiC wafer separating step) 

        After the end of the above-described modifi ed layer 

forming step, the holding table 34 on which the 

polycrystalline SiC ingot is placed is moved to the  

termination part side, on which the polycrystalline  SiC 

wafer separating means 8 is disposed, and is positi oned 

directly beneath the wafer adsorbing means 84 by 

controlling the X-axis direction moving means 35 an d the 

Y-axis direction moving means 36.  On the basis of the 

height position of the upper surface of the 

polycrystalline SiC ingot 7 detected and input to t he 

control means in advance, the separating unit arm 8 2 is 

moved down to be brought into tight contact with th e 

upper surface of this polycrystalline SiC ingot 7.  In 
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addition, the suction means (not shown) is actuated  to 

cause the wafer adsorbing means 84 to adsorb the 

polycrystalline SiC ingot 7 and fix the polycrystal line 

SiC ingot 7 (see FIG. 5).  Then, in the state in wh ich 

this wafer adsorbing means 84 and the polycrystalli ne SiC 

ingot 7 are fixed, the separation pulse motor 83 is  

actuated to rotationally drive the wafer adsorbing means 

84 and give a torsional force to the polycrystallin e SiC 

ingot 7.  Thereby, the upper part side of the 

polycrystalline SiC ingot 7 is separated, with the 

interface being the boundary, so that one polycryst alline 

SiC wafer 7’ can be obtained. 

        In the case of further obtaining a polycrys talline 

SiC wafer from the above-described polycrystalline SiC 

ingot 7 after obtaining the polycrystalline SiC waf er 7’ 

from the polycrystalline SiC ingot 7, the upper sur face 

of the polycrystalline SiC ingot is polished by pol ishing 

means (not shown) provided on the stationary base 2  and 

the above-described steps are repeatedly carried ou t from 

the beginning as a new polycrystalline SiC ingot.  Thereby, 

plural polycrystalline SiC wafers 7’ can be obtaine d with 

almost no waste of the polycrystalline SiC.  The lo wer 

surface (interface side) of the polycrystalline SiC  wafer 

7’ may be polished according to need. 
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        When the spot diameter at the height positi on H 

when the modified layers serving as the above-descr ibed 

interface are formed is defined as D and the distan ce 

between the adjacent spots is defined as x, it is 

preferable to set (D − x)/D, i.e. the overlapping r ate of 

the adjacent spots, to 0.6 to 0.8.  Setting the 

overlapping rate in this manner makes it possible t o 

continuously form the layer in which the polycrysta lline 

SiC is split into amorphous carbon and amorphous si licon, 

serving as the interface when a polycrystalline SiC  wafer 

is separated, without discontinuity. 

        Furthermore, the power density of the pulse  laser 

beam to form the spots at the height position H at which 

the above-described interface is to be formed is se t to 

85 J/cm 2 in the above-described embodiment.  However, the 

power density may be set to a value of 70 to 100 J/ cm2.  

Proper power density for the formation of the inter face 

at the desired height position H somewhat varies 

depending on the quality of the polycrystalline SiC  ingot 

used and so forth.  However, the power density is s et to 

fall within this numerical range in order to contin uously 

emit the pulse laser beam so that the spots may ove rlap 

and continuously form the interface for separation.   This 

can obtain a favorable interface. 
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        The present invention is not limited to the  details 

of the above described preferred embodiment.  The s cope of 

the invention is defined by the appended claims and  all 

changes and modifications as fall within the equiva lence 

of the scope of the claims are therefore to be embr aced 

by the invention. 
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WHAT IS CLAIMED IS: 

        1.  A polycrystalline SiC wafer producing m ethod 

for producing a polycrystalline SiC wafer from a 

polycrystalline SiC ingot, the method comprising: 

        a modified layer forming step of positionin g a 

light focus point of a pulse laser beam having such  a 

wavelength as to be transmitted through the 

polycrystalline SiC ingot at a predetermined positi on 

from an irradiated surface of the polycrystalline S iC 

ingot and irradiating the polycrystalline SiC ingot  with 

the pulse laser beam to form modified layers at a 

position at which an interface between the 

polycrystalline SiC wafer and the polycrystalline S iC 

ingot is to be formed; and 

        a polycrystalline SiC wafer separating step  of 

giving an external force to an upper side relative to the 

interface formed by the modified layer forming step  and 

separating the polycrystalline SiC wafer from the 

interface, 

        wherein the interface formed in the modifie d layer 

forming step is a surface formed by linking of modi fied 

layers formed in such a manner that an initial modi fied 

layer is formed through splitting of polycrystallin e SiC 

into amorphous silicon and amorphous carbon at the light 
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focus point of the pulse laser beam, the pulse lase r beam 

emitted next is absorbed by the amorphous carbon fo rmed 

by the pulse laser beam emitted in advance and 

polycrystalline SiC splits into amorphous silicon a nd 

amorphous carbon on an irradiated surface side rela tive 

to the light focus point, and polycrystalline SiC s plits 

into amorphous silicon and amorphous carbon at a po sition 

at which power density is constant with absorption of the 

continuously-emitted pulse laser beam by amorphous carbon 

formed continuously in advance. 

        2.  The polycrystalline SiC wafer producing  method 

according to claim 1, wherein an overlapping rate 

obtained on the basis of (D − x)/D is set to 0.6 to  0.8 

if diameter of spots of the laser beam at the posit ion at 

which the interface is to be formed is defined as D  and 

distance between adjacent spots is defined as x. 

        3.  The polycrystalline SiC wafer producing  method 

according to claim 1, wherein power density per one  pulse 

at the interface is 70 to 100 J/cm 2. 

        4.  The polycrystalline SiC wafer producing  method 

according to claim 1, wherein the polycrystalline S iC 

ingot has a carbon substrate. 


