
- 1  Title of the Invention Semiconductor Wafer and Processing Method for
Same Field of the Invention 5 This invention relates to a semiconductor
wafer  which is generally circular, and which has on the face  thereof a
surplus region present in an outer peripheral  edge portion of the face, and
a circular device region  surrounded by the surplus region, the device
region having 10 many semiconductor devices disposed therein; and a
processing method for such a semiconductor wafer. Description of the Prior
Art As is well known among people skilled in the art,  15 it is common
practice in the manufacture of a  semiconductor device to dispose many
semiconductor devices  on the face of a generally circular semiconductor
wafer,  then grind the back of the semiconductor device to  decrease the
thickness of the semiconductor device to a 20 required value, then, if
necessary, conduct a required  test, such as a probe test, on each of the
semiconductor  devices, and then dice the semiconductor wafer to separate
the semiconductor devices individually. In recent times, it is often desired
to grind the  25 back of the semiconductor wafer, thereby rendering the
thickness of the semiconductor wafer markedly small, for  example, 50 m or
smaller, for the purpose of downsizing  and weight reduction of the
semiconductor device. However,  if the thickness of the semiconductor wafer
is rendered 30 very small, the rigidity of the semiconductor wafer is
markedly low. Thus, the semiconductor wafer is difficult  to handle, and the
risk of damage to the semiconductor  wafer is also incurred. 35 Summary of
the Invention 



- 2  It is a first object of the present invention,  therefore, to provide a
novel and improved semiconductor  wafer which can avoid difficulty in
handling the  semiconductor wafer and can minimize the risk of damaging 5
the semiconductor wafer, while fulfilling the requirements  for downsizing
and weight reduction of semiconductor  devices. It is a second object of the
present invention to  provide a novel and improved processing method for a
10 semiconductor wafer which is designed to form the above  novel and
improved semiconductor wafer. The inventor conducted in-depth studies, and
has  noticed that on the face of a semiconductor wafer, there  are a surplus
region present in an outer peripheral edge  15 portion of the face, and a
circular device region surrounded by the surplus region, and many
semiconductor  devices are disposed in the device region. Based on these
facts, the inventor has found that the above first and  second objects can
be attained by forming a circular 20 concavity in the back of the
semiconductor wafer in  correspondence with the device region to decrease
the  thickness of the device region of the semiconductor wafer  to a
required value, but render the thickness of the  surplus region of the
semiconductor wafer relatively large, 25 instead of grinding the entire back
of the semiconductor  wafer to decrease the entire thickness of the
semiconductor wafer. According to the present invention, there is  provided,
as a semiconductor wafer for attaining the above  30 first object, a
semiconductor wafer which is generally circular, and which has on the face
thereof an annular  surplus region present in an outer peripheral edge
portion  



of the face, and a circular device region surrounded by  the surplus region,
the device region having many 35 semiconductor devices disposed therein, and
- 3  wherein a circular concavity is formed in the back  of the
semiconductor wafer in correspondence with the  device region, and the
device region is relatively thin,  while the surplus region is relatively
thick. 5 The width of the surplus region is preferably 2.0  to 3.0 mm.
Preferably, the thickness of the surplus  region is 250 Vn or more,
particularly 300 to 700 pn,  while the thickness of the device region is 100
pm or less,  particularly 30 to 50 pin. 10 According to the present
invention, moreover, there  is provided, as a processing method for a
semiconductor  wafer for attaining the above second object, a processing
method for a semiconductor wafer which is generally  circular, and which has
on the face thereof an annular 15 surplus region present in an outer
peripheral edge portion  of the face, and a circular device region
surrounded by  the surplus region, the device region having many
semiconductor devices disposed therein, the processing method comprising
forming a circular  20 concavity in the back of the semiconductor wafer in
correspondence with the device region to decrease the  thickness of the
device region. Preferably, the circular concavity is formed by  grinding the
back of the semiconductor wafer. 25 Particularly, it is preferred to form
the circular  concavity by grinding the back of the semiconductor wafer  by
means of a grinding tool having a plurality of arcuate  grinding members
arranged in a generally toroidal form, or  a toroidal grinding member, the
grinding members or the 



30 grinding member having an outer diameter somewhat larger  than the radius
of the circular concavity. When grinding  the back of the semiconductor
wafer by means of the  grinding tool, it is preferred to position the
grinding  tool relative to the semiconductor wafer such that the 35 outer
peripheral edge of the grinding -members or the - 4  grinding member is
inscribed in the outer peripheral edge  of the device region, and the lower
surface of the  grinding members or the grinding member straddles the
center of the semiconductor wafer, to rotate the 5 semiconductor wafer about
the central axis of the  semiconductor wafer, to rotate the grinding tool
about the  central axis of the grinding members or the grinding  member, and
to move the grinding tool toward the  semiconductor wafer in the direction
of the central axis. 10 After the circular concavity is formed, the
semiconductor  wafer is cut along the outer peripheral edge of the device
region to remove the surplus region, and then the device  region is diced,
whereby the semiconductor devices can be  separated individually.
Alternatively, a circular 15 auxiliary member corresponding to the circular
concavity  is accommodated in the circular concavity, and then the  surplus
region is diced along with the device region,  whereby the semiconductor
devices can be separated  individually. 20 Brief Description of the Drawings
Fig. 1 is a perspective view showing a  semiconductor wafer before being
processed according to  the present invention. 25 Fig. 2 is a schematic
sectional view showing a  manner in which the back of the wafer in Fig. 1 is
ground  



to form a circular concavity. Fig. 3 is a schematic plan view showing the
relationship between the wafer and grinding members of a  30 grinding tool
when the back of the wafer 2 is ground in  the manner shown in Fig. 2. Fig.
4 is a perspective view showing a preferred  embodiment of the wafer of the
present invention having  the circular concavity formed in the back of the
wafer. 35 Fig. 5 is a perspective view for illustrating a - 5  mode of
dicing the wafer of Fig. 4. Fig. 6 is a perspective view for illustrating
the  way of using an auxiliary member for use in a different  mode of dicing
the wafer of Fig. 4. 5 Fig. 7 is a perspective view for illustrating the
above different mode of dicing the wafer of Fig. 4. Detailed Description of
the Preferred Embodiments Fig. 1 shows a typical example of a semiconductor
10 wafer 2 well known per se before being processed which is  subjected to
processing (to be described later) to  configure a semiconductor wafer
according to the present  invention. The illustrated wafer 2 is circular as
a whole,  and has an orientation notch 4 formed in a circumferential 15 edge
portion thereof. The thickness of the wafer 2 is  uniform throughout, and is
preferably 250 pm or more,  especially 300 to 700 pm. On the face 6 of the
wafer 2  there are an annular surplus region 6a present in an outer
peripheral edge portion of the face 6, and a circular 20 device region 6b
surrounded with the surplus region 6a.  The notch 4 is formed in the annular
surplus region 6a.  The circular device region 6b has many rectangular
regions  10 partitioned by streets 8 arranged in a lattice pattern,  and a
semiconductor device is disposed in each of the 



25 rectangular regions 10. In the present invention, a circular concavity 12
(Fig. 4) is formed in the back of the wafer 2 in  correspondence with the
circular device region 6b. With  reference to Fig. 2 showing a preferred
method for forming 30 the circular concavity 12, a protective tape 14, which
may  be a suitable plastic film, is stuck to the face of the  wafer 2. Such
a wafer 2 is placed on a substantially  horizontal upper surface of a chuck
table 18, with the  wafer 2 being turned upside down, namely, the back 16 of
35 the wafer 2 being exposed upward. The chuck table 18 is - 6  mounted to
be rotatable about a central axis 20 extending  vertically, and is rotated
by a rotational drive source  (not shown). The chuck table 18 is formed of a
porous  material, or a suction hole or groove (not shown) is 5 formed in the
surface of the chuck table 18, so that the  wafer 2 is attracted under
vacuum onto the chuck table 18  by connecting the chuck table 18 to a
suitable suction  source (not shown). A grinding tool 22 is caused to act on
the back 16  10 of the wafer 2 attracted onto the chuck table 18 to form
the circular concavity 12 in the back 16 of the wafer 2.  The grinding tool
22 is mounted to be rotatable about a  central axis 24 extending vertically,
and is rotated at a  high speed by a rotational drive source (not shown) .
The 15 illustrated grinding tool 22 includes a support member 26  having a
cylindrical lower end portion, and a plurality of  grinding members 28 fixed
to the lower end surface of the  support member 26. The grinding members 28,
which can be  formed from diamond grains bonded together by a suitable 20
bonding material, are each arcuate, and arranged with  spacing in the
circumferential direction to assume a  



toroidal form as a whole. Instead of the plural grinding  members 28 each of
an arcuate shape, a single toroidal  grinding member (not shown) can be
fixed to the lower 25 surface of the support member 26. In a preferred
processing method according to the  present invention, there is used the
grinding tool 22 in  which the outer diameter D2 of the grinding members 28
is  somewhat larger than the radius D1 of the circular 30 concavity 12 to be
formed. As shown in Figs. 2 and 3, the  grinding tool 22 is positioned
relative to the wafer 2  such that the outer peripheral edge of the grinding
members 28 is inscribed in the outer peripheral edge of  the device region
6b (accordingly, the inner peripheral 35 edge of the circular concavity 12
to be formed), and the - 7  grinding member 28 straddles the central axis 20
of the  wafer 2. In this state, the chuck table 18 is rotated  about the
central axis 20, the grinding tool 22 is rotated  about the central axis 24,
and the grinding tool 22 is 5 gradually moved, namely, lowered toward the
wafer 2. In  this manner, the back 16 of the wafer 2 is ground in
correspondence with the device region 6b to form the  circular concavity 12.
The thickness of the wafer 2 in  the device region 6b after formation of the
circular 10 concavity 12 is preferably 100 lAm or less, especially 30  to 50
pm. Fig. 4 shows the wafer 2 having the circular  concavity 12 formed in the
back 16, with the wafer being  turned upside down. In the wafer 2 shown in
Fig. 4, the  device region 6b is markedly thin, whereas the annular 15
surplus region 6a surrounding the device region 6b is  relatively thick, so
that the wafer 2 as a whole has  adequate rigidity. If desired, it is
possible to form the circular  



concavity 12 in the back 16 of the wafer 2 by plasma 20 etching, sputter
etching, or chemical-mechanical-polishing,   instead of forming the circular
concavity 12 in the back  16 of the wafer 2 by grinding. The wafer 2 having
the circular concavity 12 formed  therein can, if desired, be further
subjected to suitable  25 processing. For example, a thin film comprising a
metal, such as gold, silver or titanium, can be formed on the  back 16 of
the wafer 2 by a sputtering method well known  per se. Moreover, the
protective tape 14 stuck to the  face 6 of the wafer 2 can be peeled from
the wafer 2 to 30 expose the face 6, and a probe test well known per se can
be conducted on the semiconductor device disposed in each  of the
rectangular regions 10. In applying required  processing to the wafer 2, an
operation, such as transport  of the wafer 2, can be performed sufficiently
easily, and 35 the risk of damage to the wafer 2 can be fully avoided, - 8
because the rigidity of the wafer 2 is relatively great  owing the presence
of the annular surplus region 6a having  a relatively large thickness. After
the required processing is performed for the  5 wafer 2, the wafer 2 is
diced, namely, the wafer 2 is cut  along the streets 8 arranged in a lattice
pattern in the  device region 6b on the face 6, to separate the rectangular
regions 10 individually. In one mode of dicing the wafer 2, the wafer 2 is
10 first cut along the outer peripheral edge of the device  region 6b to
remove the annular surplus region 6a. Such  cutting of the wafer 2 can be
advantageously performed,  for example, by irradiating the wafer 2 with a
pulsed  laser beam along the outer peripheral edge of the device 15 region
6b. Then, as shown in Fig. 5, the wafer 2 is  



mounted on a frame 32 via a mounting tape 30. In further  detail, the frame
32, which can be formed from a plate of  a metal, such as aluminum, or a
suitable synthetic resin,  has a mounting opening 34 in its middle portion.
The 20 wafer 2 deprived of the annular surplus region 6a is  positioned in
the mounting opening 34, and the mounting  tape 30 is stuck to the back of
the frame 32 and the back  16 of the wafer 2, whereby the wafer 2 is mounted
on the  frame 32. The wafer 2 mounted on the frame 32 can be 25 diced,
namely, cut along the streets 8 in the device  region 6b, by a well known
cutting machine called a dicer.  Preferred examples of the dicer are those
having an  ultrathin ring-shaped blade containing diamond grains as a
cutting means, or those having a pulsed laser beam 30 application means as a
cutting means. Another mode of dicing the wafer 2 is to mount an  auxiliary
member 36 in the middle portion of the mounting  opening 34 of the frame 32
via the mounting tape 30,  before mounting the wafer 2 on the frame 32, as
shown in 35 Fig. 6. In other words, the auxiliary member 36 is - 9
positioned in the mounting opening 34 of the frame 32, and  the mounting
tape 30 is stuck to the back of the frame 32  and the back of the auxiliary
member 36. The auxiliary  member 36, which can be formed from a suitable
synthetic 5 resin or a suitable metal, is a disk having a shape
corresponding to the circular concavity 12 formed in the  back 16 of the
wafer 2, namely, a circular plane shape  corresponding to the circular
concavity 12, and a  thickness corresponding to the depth of the circular 10
concavity 12. Then, as shown in Fig. 7, the wafer 2 is  positioned such that
the auxiliary member 36 is  accommodated in the circular concavity 12 formed
in the  



back 16, whereafter the back of the annular surplus region  6a of the wafer
2 is stuck to the mounting tape 30. In 15 this manner, the wafer 2 is
mounted in the mounting  opening 34 of the frame 32. The wafer 2 and the
auxiliary  member 36, which have been mounted in the frame 32,  complement
each other to constitute a disk having a  uniform thickness as a whole.
Then, the wafer 2 is diced, 20 namely, cut along the streets 8 in the device
region 6b,  by a well known cutting machine. While the preferred embodiments
of the present  invention have been described in detail by reference to  the
accompanying drawings, it is to be understood that the 25 invention is not
limited to such embodiments, but various  changes and modifications may be
made without departing  from the scope of the invention. - 10  What I claim
is: 1. A semiconductor wafer which is generally circular,  and which has on
a face thereof an annular surplus region 5 present in an outer peripheral
edge portion of the face,  and a circular device region surrounded by the
surplus  region, the device region having many semiconductor  devices
disposed therein, and wherein a circular concavity is formed in a back of
10 the semiconductor wafer in correspondence with the device  region, and
the device region is relatively thin, while  the surplus region is
relatively thick. 2. The semiconductor wafer according to claim 1, 15
wherein a width of the surplus region is 2.0 to 3.0 mm. 3. The semiconductor
wafer according to claim 1,  wherein a thickness of the surplus region is
250 pza or  more, and a thickness of the device region is 100 jim or  20
less. 



4. The semiconductor wafer according to claim 3,  wherein the thickness of
the surplus region is 300 to 700  gm, and the thickness of the device region
is 30 to 50 jim.  25 5. A processing method for a semiconductor wafer which
is generally circular, and which has on a face thereof an  annular surplus
region present in an outer peripheral edge  portion of the face, and a
circular device region 30 surrounded by the surplus region, the device
region having  many semiconductor devices disposed therein, the processing
method comprising forming a circular  concavity in a back of the
semiconductor wafer in  correspondence with the device region to decrease a
35 thickness of the device region. - 11  6. The processing method according
to claim 5, further  comprising grinding the back of the semiconductor wafer
to  form the circular concavity. 5 7. The processing method according to
claim 6, further  comprising: forming the circular concavity by grinding the
back  of the semiconductor wafer by means of a grinding tool 10 having a
plurality of arcuate grinding members arranged in  a generally toroidal
form, or a toroidal grinding member,  the grinding members or the grinding
member having an  outer diameter somewhat larger than a radius of the
circular concavity; and 15 when grinding the back of the semiconductor wafer
by means of the grinding tool, positioning the grinding tool relative to the
semiconductor wafer such that an outer peripheral edge of  the grinding
members or the grinding member is inscribed 



20 in an outer peripheral edge of the device region, and a  lower surface of
the grinding members or the grinding  member straddles a center of the
semiconductor wafer, rotating the semiconductor wafer about a central  axis
of the semiconductor wafer, 25 rotating the grinding tool about a central
axis of  the grinding members or the grinding member, and moving the
grinding tool toward the semiconductor  wafer in a direction of the central
axis. 30 8. The processing method according to claim 5, further  comprising:
after forming the circular concavity, cutting the  semiconductor wafer along
an outer peripheral edge of the  device region to remove the surplus region;
and 35 then dicing the device region to separate the - 12  semiconductor
devices individually. 9. The processing method according to claim 5, further
comprising: 5 accommodating a circular auxiliary member  corresponding to
the circular concavity into the circular  concavity; and then dicing the
surplus region along with the  device region to separate the semiconductor
devices  10 individually. 




