
- 1  WORKPIECE PROCESSING DEVICE  BACKGROUND OF THE
INVENTION 5 1. Field of the Invention The present
invention relates to a workpiece  processing device
for processing a wafer workpiece, on  the front
surface of which a circuit pattern is formed  and a
surface protection tape is adhered, integrated with 10
a mount frame into one body by a dicing tape.  2.
Description of the Related Art In the field of
manufacturing semiconductors,  there is a tendency for
large-sized wafers to be used  year after year.
Further, in order to enhance packing 15 density, wafer
thickness is reduced. In order to reduce  the wafer
thickness, back-grinding is conducted on the  back
surface of a semiconductor wafer. At the time of
back-grinding, in order to protect a semiconductor
element formed on the front surface of a wafer, a
surface 20 protection film is adhered to the front
surface of the  wafer. After back-grinding is
complete, the wafer is  conveyed to a workpiece
processing device. Fig. 5 is a  view showing a
workpiece processing device of the prior 25 art
disclosed in Japanese Patent Application No. 2006-
35159. A wafer 20, on the front surface 21 of which a
surface protective film 110 is adhered, is subjected
to  back-surface grinding by a back-grinder 1 as shown
in  Fig. 5 and conveyed to a workpiece processing
device 100. 30 A dicing tape is adhered to the back
surface of  a wafer 20 in a dicing tape adhering unit
300, so that  the wafer 20 can be integrated with a
mount frame 36 into  one body. After surplus dicing
tape has been wound by a  surplus dicing tape winding
unit 400, the wafer 20 and 35 the mount frame 36 are
conveyed to a surface protection  film peeling unit
500. The surface protection film 110  is peeled off
the front surface 21 of the wafer 20 by a 



2 - well-known method. The wafer 20 is then conveyed
to a stage 270a  in the workpiece processing device
100 and subjected to  UV irradiation processing and/or
expansion processing. 5 Next, character information
previously formed on the  front surface of the wafer
20 is read out by an optical  reading device (not
shown). A bar code corresponding to  the thus read
character information is adhered to the  dicing tape
between the wafer 20 and the mount frame 36 10 or
adhered to the mount frame 36 itself. This bar code
contains information necessary for dicing the wafer.
Next, the wafer 20 is accommodated in a cassette 16
and  conveyed to a dicing device (not shown) together
with the  cassette 16. 15 In the dicing device, the
bar code previously  described is read out by a bar
code reader (not shown).  According to the information
of the bar code, the operating condition of the dicing
device is automatically  set. 20 In the workpiece
processing device disclosed in  Japanese Patent
Application No. 2006-35159, after the  surface
protection film 110 has been peeled by the  surface
protection film peeling unit 500, the wafer 20 is
conveyed to a table different from the table (not
shown) 25 used for the surface protection film peeling
unit 500.  The wafer 20 is then subjected to the bar
code adhering  processing. Since the back surface 22
of the wafer 20 is  ground as previously described,
the thickness is reduced.  30 Accordingly, when the
table for supporting the wafer 20 (and the mount frame
36) is changed after the surface  protection film 110
has been peeled, the dicing tape  and/or wafer 20
slighetly undulates. When the dicing  tape and/or
wafer 20 slightly undulates, it is impossible 35 for
the optical reading device to accurately read out the



character information of the wafer. Accordingly, an
error occurs when the character information on the
wafer - 3  is read. Further, in the case where the bar
code is  adhered to the dicing tape 3 between the
wafer 20 and the  mount frame 36, it becomes difficult
to adhere the bar  code. 5 In this case, in the dicing
step, which is an  after-step, it is impossible to
appropriately set the  operating condition of the
dicing device according to the  bar code. As a result,
yield is lowered or working time  is delayed. 10 The
present invention has been accomplished in  view of
the above circumstances. An object of the  present
invention is to provide a workpiece processing  device
capable of avoiding failures when adhering a bar
code. 15 SUMMARY OF THE INVENTION In order to
accomplish the above object, the first  aspect
provides a workpiece processing device for  processing
a workpiece comprising: a surface protection  film
peeling means for peeling a surface protection film,
20 which is adhered to a front surface of the
workpiece,  with a peeling tape; a bar code adhering
means for  adhering a bar code corresponding to the
workpiece to the  workpiece; and a movable support
table for supporting the  workpiece, wherein a peeling
operation for peeling the 25 surface protection film
conducted by the surface  protection film peeling
means and a adhering operation  for adhering a bar
code conducted by the bar code  adhering means are
given to the workpiece while the  workpiece is being
supported by the support table. 30 In the first
aspect, after the surface protection  film has been
peeled from the wafer on the support table,  without
releasing the suction operation of the workpiece,  the
bar code adhering operation is conducted on the 



workpiece on the same support table. That is, it is
not  35 necessary to move the workpiece from the
support table to  another support table between the
surface protection film  peeling operation and the bar
code adhering operation. - 4  Since the support table
is not changed, it is possible to  prevent the
workpiece from undulating. As a result, the  bar code
can be appropriately adhered to the workpiece.
Accordingly, it is possible to avoid failures when 5
adhering the bar code. In this connection, the
terminology of the workpiece includes both a single
body  of a wafer and a body in which the wafer and the
mount  frame are integrated with each other by the
dicing tape. According to the second aspect, as in the
first 10 aspect, a workpiece processing device further
comprises:  an optical reading means for reading out
character  information previously formed on the
workpiece, which is  arranged between the surface
protection film peeling  means and the bar code
adhering means, wherein the bar 15 code adhering means
adheres a bar code, which corresponds  to character
information of the workpiece that has been  read out
by the optical reading means, onto the  workpiece, and
the workpiece is read by the optical  reading means
while the workpiece is being supported by  20 the
support table. In the second aspect, it is possible to
avoid  failures in reading character information on
the wafer.  According to the third aspect, as in the
first or the second aspect, a workpiece processing
device further  25 comprises a cleaning means for
cleaning the workpiece,  arranged in the upstream of
the surface protection film  peeling means in a moving
direction of the support table. In the third aspect,
after the workpiece has been  cleaned by the cleaning
means, the surface protection 30 film is peeled. Due
to the foregoing, the adhesive force  between the
peeling tape and the surface protection film  



is enhanced, so that failure of adhering the peeling
tape  can be prevented. These and other objects,
features and advantages of  35 the present invention
will be more apparent in light of  the detailed
description of exemplary embodiments thereof  as
illustrated by the drawings. - 5  BRIEF DESCRIPTION OF
THE DRAWINGS  In the drawings: Fig. 1 is a top view
showing a wafer processing  device according to the
present invention; 5 Fig. 2a is a sectional schematic
illustration  showing a cleaning nozzle; Fig. 2b is a
perspective schematic illustration  showing the
cleaning nozzle shown in Fig. 2a; Fig. 3 is a
schematic illustration showing a portion  10 of the
wafer processing device shown in Fig. 1; Fig. 4a is a
view showing a adhering position of a  bar code on a
workpiece; Fig. 4b is another view showing a adhering
position  of a bar code on a workpiece; and 15 Fig. 5
is a top view showing a wafer processing  device of
the prior art. DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS  Referring to the accompanying drawings,
an  embodiment of the present invention will be
explained 20 below. Like reference numerals are used
to indicate like  parts in the following drawings. In
order to facilitate  understanding, the reduced scale
used in these drawings  has been appropriately
changed. Fig. 1 is a plan view showing a wafer
processing 25 device according to the present
invention. In Fig. 1, a  wafer processing device 10 is
arranged adjacent to a  back-grinder 1. As shown in
Fig. 1, this wafer  processing device 10 is connected
to the back-grinder 1  by a first UV irradiation
portion 5 (ultraviolet ray 



30 irradiation portion). In a housing 12 of the wafer
processing device 10  shown in Fig. 1, a mount frame
arrangement portion 15, in  which a plurality of mount
frames 36 are arranged, is  provided. In this housing
12, a cassette region 17 for a 35 cassette 16, in
which wafers 20 integrated with the mount  frames 36
are accommodated, is arranged adjacent to the  mount
frame arrangement portion 15. Further, in Fig. 1, - 6
a bar code adhering unit 11 for adhering a bar code
label  is arranged on front of the cassette region 17
in the  housing 12. In the wafer processing device 10
shown in Fig. 1, a  5 first support table 71 for
supporting the wafer 20 and  the mount frame 36 is
arranged in the longitudinal  direction of the housing
12. As shown in the drawing, a first cleaning nozzle
95a, a dicing tape adhering unit 30 and a surplus
dicing  10 tape winding unit 40 are arranged in this
order in a movement passage of the first support table
71 when a  view is taken from the mount frame
arrangement portion 15  side. The movement passage of
the first support table 71  ends at an inversion
region 75. 15 As shown in Fig. 1, a waiting region 27
is provided  adjacent to the inversion region 75. In
the initial  stage, a second support table 72, which
is arranged in  the waiting region 27, can be moved in
the longitudinal  direction in the opposite direction
to the first support 20 table 71. As shown in the
drawing, a second cleaning  nozzle 95b, a surface
protection film peeling unit 50, an  optical reading
device 18 and a bar code adhering unit 11  are
arranged in this order in a movement passage of the
second support table 72 when a view is taken from the
25 waiting region 27 side. As shown in the drawing, a
cassette region 17  includes: a workpiece
accommodation region 17a for  



accommodating the wafer 20 and others on the second
support table 72 into the cassette 16; and a cassette
30 taking-out region 17b for taking out the cassette
16, in  which a plurality of wafers 20 and others are
accommodated, from the wafer processing device 10. As
can be seen from Fig. 1, the movement passage of the
second support table 72 ends in front of the cassette
16 35 arranged in the work accommodation region 17a.
Although not shown in the drawing, the wafer
processing device 10 of the present invention includes
a - 7  control portion, such as a digital computer.
Each  element of the wafer processing device 10 is
connected to  and controlled by the control portion.
The operation of  the wafer processing device 10 of
the present invention 5 will be explained below. First
of all, under the condition that a surface  protection
film 110 for protecting a circuit pattern  formed on a
front surface of the wafer is adhered to the  front
surface 21, the wafer 20 is supplied to the back 10
grinder 1. In the back-grinder 1, under the condition
that the surface protection film 110 on the front
surface  21 of the wafer 20 is sucked, a back surface
22 of the  wafer 20 is ground by a well known method.
Due to the  foregoing, the wafer 20 is ground and the
thickness of 15 the wafer 20 is reduced to, for
example, 50 micrometers  or less. Next, while the back
surface 22 of the wafer  20, that is, a ground face 22
of the wafer 20 is being  held, the wafer 20 is
supplied to UV irradiation portion  5. 20 A stage 5a
of the first UV irradiation portion 5 for  connecting
the back-grinder 1 with the wafer processing  device
10 is made of transparent hard material. Under  the
stage 5a, UV irradiation device not shown is
arranged. When the wafer passes through the first UV
25 irradiation portion 5, the front surface 21 of the
wafer  



20, that is, the surface protection film 110 faces the
stage 5a of the UV irradiation portion 5. At this
time,  the surface protection film 110 is irradiated
with UV by  the first UV irradiation portion 5 through
the stage 5a. 30 Due to the foregoing, the surface
protection film 110 is  hardened. Therefore, the
adhesion of the surface  protection film 110 to the
front surface 21 of the wafer  20 is somewhat reduced.
Accordingly, the surface  protection film 110 can be
easily peeled off as described  35 later. In the case
where the surface protection film 110  has no
ultraviolet ray hardening property, an irradiating - 8
operation is not conducted in the first UV ray
irradiation portion 5, and the wafer 20 merely passes
through UV irradiation portion 5. After the wafer 20
has passed through the first UV  5 irradiation portion
5, it is conveyed to the first  support table 71 of
the wafer processing device 10 by a  robot hand (not
shown in the drawing). Then, the wafer  20 is sucked
to and held by the support table 71. That  is, the
surface protection film 110 of the wafer 20 is 10 held
by the first support table 71 and the back surface  22
of the wafer 20 is exposed. One mount frame 36 is
conveyed from the mount frame arrangement portion 15
to  the first support table 71 and sucked to and held
by the  support table 71 in the same manner. 15 First,
the first support table 71 is moved to the  first
cleaning nozzle 95a so as to clean the wafer 20 and
the mount frame 36. The cleaning nozzle 95a extends in
a  direction perpendicular to the moving direction of
the  first support table 71 in a range of at least the
20 diameter of the wafer 20, preferably in a range
exceeding  the diameter of the mount frame 36. Fig. 2a
is a sectional schematic illustration  showing the
cleaning nozzle. Fig. 2b is a perspective  



schematic illustration showing the cleaning nozzle
shown 25 in Fig. 2a. As shown in these drawings, in a
lower  portion of the housing 96 of the cleaning
nozzle 95a, an  opening 97 is formed in a direction
perpendicular to the  moving direction of the table.
Further, in the housing  96, a pipe line 98 extends in
the same direction. In a 30 lower portion of the pipe
line 98 facing to the opening  97, an opening 99 is
formed in the same direction. As  shown in the
drawing, the opening 97 of the housing 96  and the
opening 99 of the pipe line 98 are formed on the  same
side. 35 As shown in Figs. 2a and 2b, when cleaning
fluid,  for example, dry air is made to flow in the
pipe line 98  in the direction of arrow Cl, this
cleaning fluid is - 9  injected from the opening 99
along the pipe line 98. The  cleaning fluid flows out
from the housing 96 through the  opening 97 as shown
by arrow C2. After the cleaning  fluid has flowed out
from the housing 96, it collides 5 with the wafer 20
and the mount frame 36 located under  the cleaning
nozzle 95a. The wafer 20 and others are  then cleaned.
Then the cleaning fluid rises along an  inner wall of
the housing 96 as shown by arrow C3 and  flows in the
housing 96 in the direction of arrow C4 and  10 is
then recovered. Before the dicing tape 3 is adhered,
the wafer 20  and the mount frame 36 on the first
support table 71 can  be cleaned by the first cleaning
nozzle 95a. Especially,  the back surface 22 of the
wafer 20 can be cleaned by the 15 first cleaning
nozzle 95a. Since the back surface 22 of  the wafer 20
is a ground surface, which was ground by the
back-grinder 1, there is a possibility that grinding
chips may be attached to the back surface, 22 of the
wafer 20. However, when the back surface 22 is cleaned
20 by the cleaning nozzle 95a before the dicing tape 3
is  adhered, the grinding chips are dispersed.
Accordingly,  



the dicing tape 3 can be adhered to the back surface
22.  Due to the foregoing, the adhesive force of the
dicing  tape 3 can be enhanced. 25 After the cleaning
has been completed by the first  cleaning nozzle 95a,
the wafer 20 and the mount frame 36  are supplied to
the dicing tape adhering unit 30 by the  first support
table 71. The dicing tape adhering unit 30  includes a
adhering roller 35. By the adhering roller 30 35, the
dicing tape 3 is adhered to the wafer 20 and the
mount frame 36 by a well-known method. Then a cutting
portion (not shown) is driven. By  this cutting
portion, the dicing tape 3 is cut into a  circle along
the front surface of the mount frame 36. As 35 a
result, a hole, the shape of which corresponds to the
outline of the mount frame 36, is formed on the dicing
tape 3. In this connection, in the case where a dicing
- 10  tape 3, which has previously been subjected to
punching,  is used, the cutting portion is not used.
Next, a winding roller 41 of a surplus dicing tape
winding unit 40 is driven to mind a surplus dicing
tape 3  5 by a well-known method. Due to the
foregoing, the wafer 20 and the mount frame 36 are
integrated with each other  into one body. Therefore,
the wafer 20 and the mount  frame 36 can be easily
handled in the next step. In the  present invention,
the wafer 20 and the mount frame 36, 10 which have
been integrated with each other by the dicing  tape 3,
will be referred to as "a workpiece" or "a  workpiece
60", hereinafter. The workpiece 60 is conveyed from
the surplus dicing  tape winding unit 40 to the
inversion region 75 by the 15 first support table 71.
In the inversion region 75, the  workpiece 60 is
inverted upside down by a well-known  method. As a
result, the back surface 22 of the wafer 20  is
directed downward and the surface protection film 110
on the front surface 21 of the wafer 20, on which the 



20 circuit pattern is formed, is directed upward. Then
the workpiece 60 is conveyed from the first  support
table 71 to a waiting region 27 by a robot hand  (not
shown). The waiting region 27 is composed in the  same
manner as that of the first UV irradiation portion 25
5. Therefore, the waiting region 27 may be used as the
second UV irradiation portion as follows. That is, a
stage 27a of the second UV irradiation  portion 27 is
made of a transparent hard material. Under  the stage
27a, UV irradiation device (not shown) is 30 arranged.
In the second UV irradiation device 27, the  back
surface 22 of the wafer 20, that is, the dicing tape
3 faces to the stage 27a. Accordingly, in the second
UV  irradiation portion 27, ultraviolet rays are
irradiated  to the dicing tape 3 through the stage
27a. Since the 35 dicing tape 3 has an ultraviolet ray
hardening property,  it is hardened when ultraviolet
rays are irradiated to  the dicing tape 3. Therefore,
in the next step of - 11  dicing, it is possible to
prevent the adhesive agent of  the dicing tape 3 from
adhering to a dicing blade (not  shown). After that,
the workpiece 60 is supported on the  5 second support
table 72. In this connection, the  workpiece 60 may be
directly supported on the second  support table 27
without conducting the aforementioned UV  processing.
The second support table 72 is then moved to the  10
second cleaning nozzle 95b so as to clean the
workpiece  60. Since the second cleaning nozzle 95b is
composed in  the same manner as that of the first
cleaning nozzle 95a,  explanations are omitted here.
Due to the foregoing, in  the surface protection film
peeling unit 50, the peeling 15 tape 4 can be adhered
onto the clean surface protection  film 110.
Therefore, it is possible to enhance the  adhesive
force of the peeling tape 4. 



Fig. 3 is a schematic illustration showing a portion
of the wafer processing device shown in Fig. 1. As can
20 be seen from Figs. 1 and 3, the cleaned workpiece
60 is conveyed to the surface protection film peeling
unit 50  by the second support table 72. In the
surface protection film peeling unit 50, the  surface
protection film 110 is peeled off from the wafer  25
20 by a well-known method. Specifically, the operation
is conducted as follows. First, the peeling tape 4 is
adhered to the surface protection film 110 on the
wafer  20. Next, the peeling tape 4 is wound up. The
adhesive  force between the peeling tape 4 and the
surface 30 protection film 110 is stronger than the
adhesive force  between the surface protection film
110 and the wafer 20,  so that at the time of winding
the peeling tape 4, the  surface protection film 110
is peeled off from the wafer  20, so that the front
surface 21 of the wafer 20 is 35 exposed. The second
support table 72 is then moved from the  surface
protection film peeling unit 50 to an optical - 12
reading device 18. This optical reading device 18
reads  out character information, for example, ID
number  previously formed on the front surface 21 of
the wafer. After that, the second support table 72 is
further  5 moved from the optical reading device 18 to
a bar code  adhering unit 11. The bar code adhering
unit 11 makes a  new bar code 65 according to the
character information  which has read out by the
optical reading device 18. The  bar code contains
information of types corresponding to 10 the character
information that was read out, for example,  the bar
code contains information necessary for dicing  such
as a type number of the wafer, a diameter, a
thickness and alignment information. The bar code
adhering unit 11 advances on the  15 workpiece 60 and
adheres the bar code 65 at a  



predetermined position on the workpiece 60. As shown
in  Figs. 4a and 4b, the bar code 65 may be adhered
onto the  dicing tape 3 between the mount frame 36 and
the wafer  20. Alternatively, the bar code 65 may be
directly 20 adhered to the wafer 20. In this
connection, although  not shown in the drawing, the
bar code 65 may be adhered  to the mount frame 36. As
can be seen from Fig. 3, in the present  invention, by
moving the second support table 72, a 25 peeling
operation for peeling the surface protection film  110
in the surface protection film peeling unit 50, a
reading operation for reading character information in
the optical reading device 18 and a adhering operation
for adhering the bar code 65 in the bar code adhering
30 unit 11 are executed in this order. That is, in the
wafer processing device 10 of the present invention,
it  is possible to conduct the peeling operation, the
reading  operation and the adhering operation without
detaching  the workpiece 60 from the second support
table 72. 35 That is, since the workpiece 60 is not
moved to  another support table in the present
invention, the  workpiece 60 does not undulate. As a
result, in the - 13  optical reading device 18, it is
possible to accurately  read out character information
on the wafer 20.  Therefore, it is possible to avoid
failures in reading.  In the same manner, in the bar
code adhering unit 11, the 5 bar code 65 can be
accurately adhered to the workpiece  60. Therefore, it
is possible to avoid failures when  adhering the bar
code. Especially in the case where the  bar code 65 is
adhered to the dicing tape 3 as shown in  Fig. 4a, the
occurrence of a failure in adhering the bar 10 code
can be effectively prevented by the present
invention. Referring to Fig. 1 again, the workpieces
60, onto  which the bar codes 65 are adhered, are
successively  



accommodated in the cassette 16 in the workpiece 15
accommodation region 17a. After a predetermined number
of workpieces 60 have been accommodated in the
cassette  16, the cassette 16 is conveyed to the
cassette taking- out region 17b. After that, the
cassette 16 is taken out  from the wafer processing
device 10 and conveyed to the  20 dicing device 101.
In the dicing device 101, the bar code reader (not
shown) reads out the bar code 65 on the workpiece 60.
Next, according to the information of a type recorded
in  the bar code, the operation condition of the
dicing 25 device 101 is automatically set. Since the
bar code 65  is accurately adhered in the present
invention, there is  no possibility that the bar code
reader of the dicing  device 101 will fail to read the
barcode. After that,  according to the operation
condition that has been set, 30 the wafer 20 of the
workpiece 60 is diced. In the embodiment explained
above referring to the  drawings, ID information is
read out from the workpiece  60 by the optical reading
device 18. However, the  optical reading device 18 may
be excluded when ID 35 information of the workpiece 60
is directly input into  the bar code adhering unit 11.
It is clear that even the  above case is included in
the scope of the present - 14 - invention. Although
the invention has been shown and described  with
exemplary embodiments thereof, it should be
understood by those skilled in the art that the
foregoing 5 and various other changes, omissions and
additions may be  made therein, and thereto without
departing from the  scope of the invention. - 15 -
CLAIMS  1. A workpiece processing device for
processing a workpiece comprising: 



a surface protection film peeling means  5 for peeling
a surface protection film, which is adhered  onto a
front surface of the workpiece, with a peeling  tape;
a bar code adhering means for adhering a  bar code
corresponding to the workpiece to the workpiece;  10
and a movable support table for supporting the
workpiece, wherein a peeling operation for peeling the
surface protection film conducted by the surface 15
protection film peeling means and a adhering operation
for adhering a bar code conducted by the bar code
adhering means are given to the workpiece while the
workpiece is being supported by the support table. 2.
A workpiece processing device according to  20 claim
1, further comprising an optical reading means for
reading out  character information previously formed
on the workpiece,  which is arranged between the
surface protection film  peeling means and the bar
code adhering means, wherein 25 the bar code adhering
means adheres a bar  code, which corresponds to
character information of the  workpiece that has been
read out by the optical reading  means, to the
workpiece, and the workpiece is given a reading
operation  30 conducted by the optical reading means
while the  workpiece is being supported by the support
table. 3. A workpiece processing device according to
claim 1 or 2, further comprising a cleaning means for
cleaning the workpiece, arranged in the upstream of
the 35 surface protection film peeling means in a
moving  direction of the support table. 


