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(57) ABSTRACT 

A wafer polishing method which can prevent polishing 
Swarfs from entering the gap between the periphery of a 
wafer and a protective tape when the back Surface of the 
wafer is dry polished with a polishing pad after the protec 
tive tape is affixed onto the front Surface of the wafer, the 
method comprising the Steps of cutting an arcuate chamfered 
portion formed at the periphery of the wafer to form a 
precipice at the periphery of the wafer; affixing the protec 
tive tape onto the surface to be held on the chuck table of a 
polishing machine, of the wafer; and placing the wafer on 
the chuck table in Such a manner that the side of the 
protective tape comes into contact with the chuck table to 
dry polish the Surface of the wafer with a polishing means. 

4 Claims, 3 Drawing Sheets 
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WAFER POLISHING METHOD 

FIELD OF THE INVENTION 

The present invention relates to a wafer polishing method 
and, more specifically, to a wafer polishing method for 
affixing a protective tape to a front Surface of a wafer having 
Semiconductor chips formed thereon, Such as a Semiconduc 
tor wafer, and polishing the back Surface of the wafer. 

DESCRIPTION OF THE PRIOR ART 

After the back Surface of a Semiconductor wafer having a 
plurality of semiconductor chips such as IC's or LSI's 
formed on the front Surface is ground to a predetermined 
thickness, the wafer is divided into individual Semiconduc 
tor chips which are used in electric appliances Such as 
mobile phones, personal computers or the like. A grinding 
device for grinding the back Surface of this Semiconductor 
wafer comprises a chuck table for holding a wafer and a 
grinding means including a grinding wheel for grinding the 
wafer held on the chuck table while grinding water is 
Supplied to the wafer, and can grind the back Surface of the 
wafer efficiently. 

However, when the back surface of the wafer is ground 
with the grinding wheel, there are a problem that a saw mark 
is formed on the ground Surface and fine cracks are formed 
in the inside of the wafer, thereby greatly reducing the 
breaking Strength of the chips. To cope with this problem, 
for example, JP-A 2003-71714 discloses a polishing 
machine in which the ground Surface of the wafer is dry 
polished with a polishing pad manufactured by incorporat 
ing abrasive grains into a Soft member and fixing them with 
a Suitable bond to remove a Saw mark and cracks, thereby 
improving the breaking Strength of the chips, and this 
polishing machine has been put to practical use. 

However, when a protective tape P is affixed onto the front 
Surface of the wafer W and the back Surface of the wafer is 
polished as shown in FIG. 3(a), powdery polishing Swarfs 
enter a gap between an arcuate chamfered portion M formed 
at the periphery of the wafer W and the protective tape P to 
raise up the periphery of the wafer W, thereby damaging the 
wafer, as shown in FIG. 3(b) which is a partially enlarged 
view of the wafer. 

Further, as shown in FIG.3(c), the wafer W whose back 
Surface has been polished is turned upside down, is put on 
a dicing tape T and diced while it is Supported on a dicing 
frame F via the dicing tape T to be divided into individual 
Semiconductor chips. The polishing Swarfs adhered to the 
periphery of the wafer Ware sandwiched between the dicing 
tape T and the wafer W when it is put on the dicing tape T, 
thereby damaging the Semiconductor chips at the time of 
dicing. 

SUMMARY OF THE INVENTION 

The present invention has been made in the light of the 
above fact, and it is a technical Subject of the present 
invention to provide a wafer polishing method which can 
prevent polishing Swarfs from entering a gap between the 
periphery of the wafer and the protective tape when the back 
Surface of the wafer is dry polished with a polishing pad 
after the protective tape is affixed onto the front surface of 
the wafer. 

The inventor of the present invention has conducted 
intensive Studies and experiments and as a result, has paid 
attention to the fact that polishing Swarfs are easily accu 
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2 
mulated in a fissure-like depression formed by the cham 
fered portion and the protective tape due to the shape of the 
arcuate chamfered portion at the periphery of the wafer, and 
have confirmed that the problem of the prior art can be 
efficiently eliminated by improving the shape of this portion. 

That is, according to the present invention, there is 
provided a method of polishing a wafer with a polishing 
machine comprising a chuck table for holding a wafer and 
a polishing means for dry polishing the Surface of the wafer 
held on the chuck table with a polishing pad that is manu 
factured by incorporating abrasive grains into a Soft mem 
ber, the method comprising the Steps of: 

cutting an arcuate chamfered portion formed at the 
periphery of the wafer to form a precipice at the 
periphery of the wafer; 

affixing a protective tape onto the Surface to be held on the 
chuck table, of the wafer; and 

placing the wafer on the chuck table in Such a manner that 
the protective tape Side comes into contact with the 
chuck table to dry polish the surface of the wafer by the 
polishing means. 

Preferably, the protective tape protrudes 0 to 1.0 mm from 
the precipice at the periphery of the wafer. Preferably, the 
Soft member of the polishing pad is a felt. 

According to the wafer polishing method of the present 
invention, as the arcuate chamfered portion at the periphery 
of the wafer is cut to form a precipice at the periphery of the 
wafer, a fissure-like depression formed by the arcuate cham 
fered portion at the periphery of the wafer and the protective 
tape is removed, thereby making it possible to prevent 
polishing Swarfs from entering and accumulating in the gap 
between the arcuate chamfered portion and the protective 
tape and to prevent the damage of the wafer. Since the entry 
and accumulation of the polishing Swarfs can be prevented, 
a problem that the Semiconductor chip is damaged by the 
polishing Swarfs at the time when the Semiconductor wafer 
is diced in the Subsequent Step can be avoided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1(a) is a perspective view of a polishing machine for 
a Semiconductor wafer used in the wafer polishing method 
of the present invention and FIG. 1(b) is an enlarged view of 
the front (obverse) and back (reverse) surfaces of the pol 
ishing pad of polishing means, 

FIG. 2(a) is a diagram for explaining the formation of a 
precipice at the periphery of the wafer and FIG. 2(b) is a 
diagram for explaining the affixture of a protective tape in 
the wafer polishing method of the present invention; and 

FIGS. 3(a), 3(b) and 3(c) are diagrams for explaining a 
problem of the prior art in the polishing of a wafer. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The wafer polishing method constituted according to a 
preferred embodiment of the present invention will be 
described in more detail hereinunder with reference to the 
accompanying drawings which illustrate the polishing of a 
Semiconductor wafer. 

With reference to FIG. 1(a), a polishing machine denoted 
as a whole by numeral 2 used to polish a Semiconductor 
wafer will be first described. The polishing machine 2 
comprises a chuck table 4 for Suction-holding a wafer and a 
polishing means 8 for dry polishing the Surface of the wafer 
held on the chuck table 4 with a polishing pad 6. 
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The chuck table 4 has a top Surface as a placing Surface 
for placing the wafer, and can be rotary-driven and move 
back and forth relative to the polishing pad 6 freely. The 
placing Surface is made of a Suitable porous material Such as 
a porous ceramic, and is connected to a Suction means. 
The polishing means 8 has the disk-like polishing pad 6 

at the lower end of a rotary shaft 8a that extends vertically 
and is rotary-driven. Describing the polishing pad 6 with 
reference to an enlarged view of FIG. 1(b), the polishing pad 
6 has a Support board 6b made of an appropriate material 
Such as aluminum or the like and having attachment Screw 
holes 6a for attaching it to the rotary shaft 8a and a soft 
member 6c that contains abrasive grains blended therein and 
is bonded to the support board 6b (the polishing pad 6 will 
be described in more detail later). 

The wafer polishing method according to the present 
invention comprises the Steps of: 

(1) cutting an arcuate chamfered portion formed at the 
periphery of the wafer to form a precipice at the 
periphery of the wafer; 

(2) affixing a protective tape to the Surface to be held on 
the chuck table of the wafer; and 

(3) placing the wafer on the chuck table in Such a manner 
that the protective tape Side comes into contact with the 
chuck table to dry polish the surface of the wafer with 
the polishing means. 

The Semiconductor wafer has a plurality of Semiconductor 
chips formed on the “front surface” of a silicon wafer and 
the “back surface” of the semiconductor wafer is polished. 

Each step of the above-described wafer polishing method 
will be described in detail with reference to mainly FIG.2(a) 
and FIG. 2(b). 
(1) Formation of Peripheral Surface of Wafer: 
As shown in FIG. 2(a), the arcuate chamfered portion M 

formed at the periphery of the wafer W is cut with a disk-like 
rotary blade 10 to form a precipice Z substantially at right 
angles with the Surface of the wafer at the periphery of the 
wafer W. The blade 10 is preferably a blade manufactured by 
bonding diamond abrasive grains with an appropriate bond, 
and is used to individually divide a plurality of Semicon 
ductor chips formed on the front surface of the wafer W in 
the production process of a Semiconductor chip, for 
example. 

The cutting of the chamfered portion M of the wafer W 
with the blade 10 to form the precipice Z is carried out by 
mounting the wafer W on a jig 16 having a loop blade escape 
groove G with the axis 14 as the center and turning the jig 
16 at a speed of 1 rpm on the axis 14 for the blade 10 which 
turns at, for example, 30,000 rpm. Thus, the chamfered 
portion M is cut easily without fail to form the precipice Z. 

The cutting of the chamfered portion M and formation of 
the precipice Z can be also carried out easily with a core 
drill, that is, a drill having no blade at the center thereof. 
(2) Affixment of Protective Tape: 
As shown in FIG. 2(b), the protective tape P is affixed to 

the Surface 12, on which a plurality of the Semiconductor 
chips are formed, to be held on the chuck table 4 (FIG. 1(a)), 
of the wafer Whaving the precipice Z at the periphery. On 
this occasion, the protective tape P is affixed in Such a 
manner that its periphery protrudes 0 to 1.0 mm from the 
precipice Z at the periphery of the wafer W. 

This protective tape P is formed by applying an ultraViolet 
light curable adhesive or thermosetting adhesive to one side 
of a film or sheet of a Suitable Synthetic resin Such as a 
polyester. 
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4 
(3) Polishing: 
As described above, the wafer Whaving the precipice Z. 

and the protective tape P affixed thereto is placed on the 
placing Surface of the chuck table 4 in Such a manner that the 
side of the surface 12, on which the protective tape P has 
been affixed and which is the "front Surface' of the wafer W, 
comes into contact with the placing Surface, and the “back 
surface” of the wafer W is polished with the polishing means 
8. 
To dry polish the semiconductor wafer W by the polishing 

method of the present invention, a felt grinding wheel 
formed by impregnating a felt with abrasive grains and 
fixing the abrasive grains with a bond is preferably used as 
the soft member 6c of the polishing pad 6. The felt may be 
made of wool, a Synthetic fiber Such as polyester or nylon, 
or a natural fiber Such as cotton or hemp. Silica or diamond 
abrasive grains having a particle diameter of 0.01 to 100 um 
are impregnated into the felt and bonded in the felt with a 
phenolic resin-based adhesive. 

According to this wafer polishing method, Since the 
arcuate chamfered portion M at the periphery of the wafer is 
cut as shown in FIG. 2(a) to form the precipice Z as shown 
in FIG. 2(b), the fissure-like depression (FIG.3(b)) formed 
by the arcuate chamfered portion M at the periphery of the 
wafer W and the protective tape P is removed, thereby 
making it possible to prevent polishing Swarfs from entering 
and accumulating in this portion and eliminate a problem 
that the polishing Swarfs raise up the periphery of the wafer 
to damage the wafer. Since the entry and accumulation of the 
polishing Swarfs can be thus prevented, a problem that a 
Semiconductor chip is damaged by the polishing Swarfs 
when the wafer W is diced to obtain semiconductor chips in 
the Subsequent Step can also be avoided. 
The wafer polishing method of the present invention has 

been described above by taking a Semiconductor wafer as an 
example. It is needless to Say that the wafer is not limited to 
a Semiconductor wafer and may be other type of wafer. 
What we claim is: 
1. A method of polishing a wafer with a polishing machine 

comprising a chuck table for holding a wafer and a polishing 
means for dry polishing the Surface of a wafer held on a 
chuck table with a polishing pad manufactured by incorpo 
rating abrasive grains into a Soft member, the method 
comprising the Steps of: 

cutting an arcuate chamfered portion formed at the 
periphery of the wafer to form a precipice at the 
periphery of the wafer; 

affixing a protective tape onto the Surface to be held on the 
chuck table, of the wafer; 

placing the wafer on the chuck table in Such a manner that 
the Side of the protective tape comes into contact with 
the chuck table to dry polish the surface of the wafer 
with the polishing means, and 

dry polishing the Surface of the wafer. 
2. The wafer polishing method according to claim 1, 

wherein the protective tape protrudes 0 to 1.0 mm from the 
precipice at the periphery of the wafer. 

3. The wafer polishing method according to claim 1, 
wherein the soft member of the polishing pad is a felt. 

4. The wafer polishing method according to claim 1, 
wherein the wafer is a semiconductor wafer of which the 
front Surface has a plurality of chips formed thereon, and the 
back surface of the wafer is polished. 
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