TOUCH PANEL DEVI CE

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a touch pa
device incorporated in a processing apparatus.

Description of the Related Art

In recent years, touch-operated panels have
mainstream as input devices for entering data. How
since a touch-operated panel displays a keyboard as
means on a data input screen, input fields that are
displayed on the data input screen are relatively s
Therefore, the touch-operated panel has an operabil
problem in that the operator may possibly enter dat
an input field which is different from an intended
field, and is also problematic because if there are
plurality of input fields, then the operator is lik
lose sight of an input field while entering data th
In order to solve these problems, attempts have bee
to display a selected input field at enlarged scale
display a selected input field as a pop-up at a cer
position, for example (see, for example, Japanese P

Laid-open No. 2000-187544).

SUMVARY OF THE | NVENTI ON

However, when an enlarged input field is di
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another input field adjacent thereto is concealed f
view. When the operator then needs to enter data i
concealed input field, the operator is required to
the enlarged input field and then to select the con
input field. Such a process is tedious and time-co
Furthermore, the operator often intuitively memoriz
position of an input field and an input item in
association with each other. Therefore, when a pop
displayed in a particular position, since the opera
unable to intuitively recognize an input item from
position of an input field, the operator has to go
trouble of confirming the input item, which results
reduction in the working efficiency with which to e
data.

According to another effort to prevent the
from losing sight of an input field while entering
therein, the input field may be colored or may be
surrounded by a colored frame. However, inasmuch a
are entered in various environments, there may be a
instance where the operator fails to clearly recogn
the color of the input field or the frame under a c
light.

Therefore, it is an object of the present i
to provide a touch panel device incorporated in a
processing apparatus, which allows the operator to

data in a desired input field without involving ext
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work and reducing the working efficiency.

In accordance with an aspect of the present
invention, there is provided a touch panel device
provided on a processing apparatus, including displ
means for displaying a plurality of input fields,
enlarged display means for displaying, at enlarged
one of the input fields in which the operator wants
enter data and which is touched by the operator, an
input means for entering processing condition data
the input field displayed at enlarged scale.

When the operator of the touch panel device

according to the present invention touches an input

in which to enter data, the enlarged display means

displays, at enlarged scale, a predetermined region
including the touched input field. Therefore, the
operator is prevented from entering data in wrong i
fields and also from losing sight of the input fiel
while entering data therein. Even if the operator
memorizes the position of an input field and an inp
item in association with each other, since the posi

of the input field displayed at enlarged scale is n
moved per se, the operator can enter data in the or
position and can intuitively recognize an input ite

the working efficiency with which the operator ente
data is not reduced. With the input field displaye

enlarged scale, the operator is able to recognize t
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input field at a glance even under a colored light
like, and does not lose sight of the input field.

The above and other objects, features and
advantages of the present invention and the manner
realizing them will become more apparent, and the
invention itself will best be understood from a stu
the following description and appended claims with
reference to the attached drawings showing a prefer

embodiment of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG. 1 is a block diagram showing a hardwar
configuration example of a touch panel device accor
to an embodiment of the present invention;

FIG. 2 is a perspective view of a cutting a
which incorporates the touch panel device therein;

FIG. 3 is a functional block diagram of the
panel device;

FIG. 4 is a view showing by way of example
display screen that is displayed on the touch panel
device;

FIG. 5 is a flowchart of a process for disp
magnifying lens;

FIG. 6A is an enlarged fragmentary view of
display screen before the magnifying lens moves; an

FIG. 6B is an enlarged fragmentary view of
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display screen after the magnifying lens has moved.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT
FIG. 1 shows a hardware configuration of a touch

panel device 100 according to an embodiment of the

present invention. As shown in FIG. 1, the touch p anel
device 100 includes a CPU 101, a ROM 102, a RAM 103 , a
touch panel 104, an HDD 105, and an /O interface 1 06
which are interconnected by a bus 107. The CPU 10 1 reads

programs stored in the ROM 102 and the RAM 103 and

executes the read programs. When necessary, the CP U 101
also reads data stored in the RAM 103 and stores da ta in

the RAM 103. The HDD 105, which is a hard disk dri ve,
stores a program for performing a process for displ aying
data on the touch panel 104 and also stores data to be
displayed on the touch panel 104. The I/O interfac e 106
serves as an interface between the touch panel devi ce 100
and various input/output devices, and inputs and ou tputs
data to transfer them between the touch panel devic e 100

and the input/output devices.

The touch panel device 100 is incorporated in a
cutting apparatus 1 shown in FIG. 2, for example. The
cutting apparatus 1 is an apparatus which cuts a wa fer W
held on a chuck table 7 with first and second first and
second cutting means 3a and 3b. The operator of th e
cutting apparatus 1 can enter conditions for cuttin g the

5



wafer W through the touch panel 104 of the touch pa
device 100.

The wafer W to be cut by the cutting appara
supported on a ring-shaped frame F through a dicing
T. The chuck table 7 attracts and holds the wafer
suction through the dicing tape T. Clamps 6 for fi
the frame F are disposed around the chuck table 7.
frame F is securely held by the clamps 6.

The chuck table 7 and the clamps 6 are fed
axis direction by cutting feed means 2. The cuttin
means 2 includes a ball screw 20 extending in the X
direction, a pair of guide rails 21 disposed parall
and one on each side of the ball screw 20, a motor
coupled to an end of the ball screw 20, and a movab
base 24 having therein a nut threaded over the ball
20 and a bottom surface held in slidable contact wi
guide rails 21. When the motor 22 is energized to
the ball screw 20 about its own axis, the movable b
moves in the X-axis direction while being guided by
guide rails 21. Rotating means 23 for rotating the

table 7 and the clamps 6 is disposed on the movable

24. When the movable base 24 moves in the X-axis

direction, the chuck table 7, the clamps 6, and the
rotating means 23 also move in the X-axis direction
Each of the first and second cutting means

3b includes a rotatable cutting blade 30, image cap
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means 31 for capturing an image of the wafer W as a

workpiece and detecting a position where the wafer W is
to be cut, and a cutting water nozzle 32 for supply ing
cutting water to the cutting blade 30. The cutting blade

30 of the first cutting means 3a and the cutting bl ade
(not shown) of the second cutting means 3b face eac h

other along a Y-axis direction.

The first and second cutting means 3a and 3 b can be
actuated by respective incising feed means 5 for mo vement
along a Z-axis direction. Each of the incising fee d means

5 includes a ball screw 50 extending in the Z-axis

direction, a pair of guide rails 51 disposed parall el to
and one on each side of the ball screw 50, a motor 52
coupled to an end of the ball screw 50, and a verti cally
movable base 53 having therein a nut threaded over the
ball screw 50 and a side surface held in slidable c ontact
with the guide rails 51. When the motor 52 is ener gized

to rotate the ball screw 50 about its own axis, the

vertically movable base 53 moves in the Z-axis dire ction
while being guided by the guide rails 51. The firs t and
second cutting means 3a and 3b are fixed to respect ive
lower portions of the vertically movable bases 53. When

the vertically movable bases 53 move in the Z-axis
direction, the first and second cutting means 3a an d 3b
also move in the Z-axis direction.

The first cutting means 3a and the incising feed
7



means 5 for moving the first cutting means 3a in th
axis direction, and the second cutting means 3b and
incising feed means 5 for moving the second cutting

3b in the Z-axis direction are actuated by indexing
means 4 for movement along the Y-axis direction. T
indexing feed means 4 includes a pair of ball screw
extending in the Y-axis direction, a pair of guide

41 disposed parallel to and one on each side of the

screws 40, a motor 42 coupled to ends of the ball s

40, and a pair of movable bases 43 having therein

respective nuts threaded over the ball screws 40 an
surfaces held in slidable contact with the guide ra
When the motor 42 is energized to rotate the ball s
40 about their own axes, the movable bases 43 move
Y-axis direction while being guided by the guide ra
The incising feed means 5 are mounted on sides of t
respective movable bases 43. When the movable base
move in the Y-axis direction, the incising feed mea
and the first and second cutting means 3a and 3b al
move in the Y-axis direction.

For cutting the wafer W held on the chuck t
an image of its surface is captured by each of the
capturing means 31 and a position where the surface
the wafer W is to be cut, i.e., a street on the sur
of the wafer W which is to be cut, is detected in t

captured image. After the street to be cut which h
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detected and the corresponding -cutting blade 30 are
positionally aligned in the Y-axis direction by the
indexing feed means 4, the chuck table 7 moves in t

axis direction, and each of the incising feed means
lowers the corresponding one of the first and secon
cutting means 3a and 3b, causing the rotating cutti
blade 30 into the detected street. After each of t

first and second cutting means 3a and 3b has cut th

street, the indexing feed means 4 feeds each of the

and second cutting means 3a and 3b by a distance

corresponding to a street-to-street interval in the
axis direction. Then, each of the first and second
cutting means 3a and 3b cuts a next street in the s
manner. After all streets extending in one directi

the surface of the wafer W have been cut, the chuck

7 is turned 90° by the rotating means 23, and all o
streets extending perpendicularly to the previously
streets on the surface of the wafer W are cut. The

W is thus severed into individual chips along the s
that cross each other in a grid pattern on the surf

the wafer W.

FIG. 3 shows the functions of the touch pan
device 100 shown in FIG. 1. As shown in FIG. 3, th
panel device 100 includes at least display means (d
section) 111 for displaying a plurality of input fi

on the touch panel 104, enlarged display means (enl
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display section) 112 for displaying, at enlarged sc

one of the displayed input fields in which the oper
wants to enter data and which is touched by the ope

and input means (input section) 113 for displaying
software keyboard on the touch panel 104 which is t
used by the operator to enter data in the displayed
enlarged input field and capturing processing condi
data entered from the displayed enlarged input fiel
These means are realized by the CPU 101 which runs
program stored in the HDD 105 shown in FIG. 1.

When the cutting apparatus 1 is activated,
display means 111 displays an image for prompting t
operator to enter processing conditions on the touc
panel 104, e.g., an input screen 120 shown in FIG.
input screen 120 is made up of a “Device” area 121,
“Cut setting” area 122, an “Auto setup” area 123, a
“Auto down” area 124, and a software keyboard area
Each of the areas of the input screen 120 displays
column of item names 126 and a right column of inpu
fields 127, positioned on the right side of the ite
names 126, for entering numerical values correspond
the respective item names 126. In the example show
FIG. 4, each of the input fields 127 is displayed i
horizontally elongate rectangular shape. However,
the input fields 127 is not limited to such a recta

shape. As long as the input fields 127 remain unto
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the software keyboard area 125 is not displayed.

The “Device” area 121 is an area for enteri
specifications of a workpiece, e.g., the wafer W, t
cut by the cutting apparatus 1 shown in FIG. 2. Fo
example, the number of a device to be cut is entere
an input field 127 corresponding to an item name 12
“No.” in the “Device” area 121. The length of the
circumference of the wafer W shown in FIG. 2 is ent
in an input field 127 corresponding to an item name
“Work size (Round)” in the “Device” area 121. The
a Ch1l direction of the wafer W shown in FIG. 2 is e
in an input field 127 corresponding to an item name
“Work size (Chl1)” in the “Device” area 121. The si
Ch2 direction of the wafer W shown in FIG. 2 is ent
in an input field 127 corresponding to an item name
“Work size (Ch2)” in the “Device” area 121. The va
the thickness of the wafer W is entered in an input
127 corresponding to an item name 126 “Work thickne
the “Device” area 121.

The “Cut setting” area 122 is an area for e
operating conditions of the cutting apparatus 1 in
cutting process. For example, the value of a verti
position in the Z-axis direction of the cutting bla
of the first cutting means 3a shown in FIG. 2 is en
in an input field 127 corresponding to an item name

“Z1 Blade height” in the “Cut setting” area 122. T
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value of a vertical position in the Z-axis directio
the cutting blade 30 of the second cutting means 3b

in FIG. 2 is entered in an input field 127 correspo

to an item name 126 “Z2 Blade height” in the “Cut

setting” area 122. The value of a feed speed in th
axis direction of the chuck table 7 fed by the cutt
feed means 2 shown in FIG. 2 is entered in an input

127 corresponding to an item name 126 “feed speed”
“Cut setting” area 122.

The “Auto setup” area 123 is an area for en
conditions for automatic setup (hereinafter referre
as “setup”) of reference positions for the respecti
first and second cutting means 3a and 3b in the Z-a
direction. For example, the value of a distance th
cutting has been performed as an interval for setup
the first cutting means 3a is entered in an input f
127 corresponding to an item name 126 “Interval(dis
in the “Auto setup” area 123. The value of the num
streets that have been cut as an interval for setup
the first cutting means 3a is entered in an input f
127 corresponding to an item name 126 “Interval(lin
in the “Auto setup” area 123.

The “Auto down” area 124 is an area for ent
descending distances for the respective first and s
cutting means 3a and 3b in a cutting process. For

the value of a descending distance that the first c
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means 3a is to be lowered is entered in an input fi eld
127 corresponding to an item name 126 “Z1 Down leng th” in
the “Auto down” area 124. The value of a descendin g

distance that the second cutting means 3b is to be

lowered is entered in an input field 127 correspond ing to
an item name 126 “Z2 Down length” in the “Auto down " area
124.

When the operator touches a particular inpu t field,
a software keyboard for entering data in input fiel ds is
displayed in the software keyboard area 125 by the input
means 113. For example, if an input field for requ esting

the input of a numerical value is selected by the

operator, then a numeric keypad is displayed in the

software keyboard area 125, and if an input field f or
requesting the input of alphabetical letters is sel ected
by the operator, then alphabetical keys shown in FlI G. 4
are displayed in the software keyboard area 125. B oth the
numeric keypad and the alphabetical keys may be dis played
at the same time. When no input field is selected by the

operator, the input means 113 does not display the
software keyboard. The input means 113 displays th e
software keyboard only when an input field is selec ted by

the operator.

When the operator touches a certain input f ield 127,
the enlarged display means 112 shown in FIG. 3 perf orms a
process of displaying the touched input field 127 a t

13



enlarged scale as shown in FIG. 4. This enlarged d
process is a process for displaying a magnifying le

in the display screen 120 shown in FIG. 4, and is ¢

out according to the flowchart of a magnifying lens
display routine shown in FIG. 5. The enlarged disp
process will be described below with reference to t
flowchart shown in FIG. 5.

The enlarged display means 112 shown in FIG
monitors at all times whether either one of the inp
fields is touched or not (step S1). If either one
input fields is touched by the operator, then the
enlarged display means 112 first acquires coordinat
information and size information of the touched inp
field (step S2). The coordinate information and th
information have been stored in advance in the RAM
shown in FIG. 1. The enlarged display means 112 re
coordinate information and the size information fro
RAM 103 and recognizes them. The coordinate inform
is stored as the numerical values of X and Y coordi

of the input field in an X-Y coordinate system whos

and Y axes extend  horizontally and vertically,

respectively, on the input screen 120 shown in FIG.
The size information is stored as the horizontal an
vertical lengths of the input field if the input fi

of a rectangular shape.

Then, the enlarged display means 112 decide
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whether or not the touched input field sticks out o
magnifying lens 129 when the input field is display
enlarged scale (step S3). Specifically, the enlarg
display means 112 compares the diameter of the magn
lens 129 with the size of the enlarged input field

is displayed, for example, to decide whether or not
touched input field sticks out of the magnifying le

The diameter of the magnifying lens 129 is stored i

RAM 103 in advance. The enlarged display means 112

determines the size of the enlarged input field tha
displayed by multiplying the length of the longer s
(the horizontal length in FIG. 4) of the input fiel
which is not enlarged, by a predetermined magnifica
ratio (e.g., 1.8). The diameter of the magnifying

129 and the magnification ratio for the input field

be entered and set by the operator through the touc
panel 104. In the example shown in FIG. 4, the mag

lens 129 is of a circular shape. However, the magn

lens 129 may be of any of other shapes such as a sq
shape insofar as it allows a space for displaying t
software keyboard area 125 to be kept on the input

120, and is not limited to any size. If the magnif

lens is of a rectangular shape, for example, then t
enlarged display means 112 compares the length of t
longer side of the enlarged input field which is

displayed with the length of a side of the magnifyi
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lens in the same direction as the longer side of th
input field to decide whether or not the touched in
field sticks out of the rectangular magnifying lens

If the enlarged display means 112 decides t
diameter of the magnifying lens 129 is larger than
longer side of the enlarged input field and hence t
is no possibility of the input field sticking out o
magnifying lens 129, then the center of the input f
is set as the center of the displayed magnifying le
(step S4). The coordinates of the center of the in

field are determined on the basis of the coordinate

the four corners of the input field which have been

stored in advance in the RAM 103, for example.

If the enlarged display means 112 decides t
diameter of the magnifying lens 129 is smaller than
longer side of the enlarged input field and hence t
is a possibility that the input field may stick out
the magnifying lens 129, then the cursor position i
input field is set as the center of the displayed
magnifying lens 129 (step S5). The cursor position
input field has been recognized by the input means

After step S4 or step S5, the enlarged disp
means 112 acquires an image of the magnifying lens

whose center has been set in step S4 or step S5 and

includes an image of the periphery (step S6). The

acquired image includes a displayed cursor.
16
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Then, the enlarged display means 112 genera
enlarged image wherein the image acquired in step S
magnified by the predetermined magnification ratio,
displays its image information as the magnifying le
shown in FIG. 4 on the touch panel 104 (step S7).
time, the enlarged display means 112 displays the ¢
128 in the touched input field. For the acquisitio
the image in step S6, a choice is available of vari
images including an image of an input field only, a
image of an input field and a corresponding input i
an image of plural input fields, and an image of pl
input fields and corresponding plural input items,
any one of these images may be selected depending o
size and shape of the magnifying lens 129. Informa
to which image is to be selected from these variati
may be stored in advance in the RAM 103 or the like
may be entered and set by the operator through the
panel 104. In step S7, the image acquired in step
i.e., a selected one of an image of an enlarged inp
field only, an image of an enlarged input field and
corresponding enlarged input item, an image of enla
plural input fields, and an image of enlarged plura
input fields and corresponding enlarged plural inpu
items, is displayed at enlarged scale.

The enlarged display means 112 sets an enla

region for displaying a plurality of input fields i
17

tes an
6 is
and
ns 129
At this
ursor
n of
ous
n
tem,
ural
and
n the
tion as
ons
, or
touch
S6,

ut

rged

rged

n the



magnifying lens 129, as in the case of the magnifyi ng
lens 129 shown in FIG. 4. The enlarged region thus set
makes it possible to prevent an adjacent input fiel d from

being concealed due to the enlarged display.

If another area than the input fields 127 i S
touched while the magnifying lens 129 is being disp layed,
then the enlarged display means 112 performs a proc ess of
deleting the magnifying lens 129 from the input scr een
120 (step S8). The magnifying lens 129 remains dis played
until another area than the input fields 127 is tou ched.

If it is necessary to move the magnifying | ens 129,

then the enlarged display means 112 can move the

magnifying lens 129 in a desired direction, without

deleting it, in response to an operation made by th e
operator. For example, on a display screen 130 sho wn in
FIG. 6A, the entry of data in an input field 131

corresponding to an item name “Work size (chl)” has been

finished, the entry of data in an input field 132

corresponding to an item name “Work size (ch2)” has also
been finished, and a cursor 136 is displayed at the end
of the input field 132. When the operator is then to
enter a value in an input field 133 corresponding t 0 an
item name “Work thickness,” the enlarged display me ans
112 shifts a magnifying lens 135 downwardly for the entry

of the value in the input field 133.

When the operator is to enter data in an in put
18



field corresponding to an item name “Tape thickness
beneath the item name “Work thickness,” since the i
field is not displayed and no data can be entered w

the magnifying lens 135 shown in FIG. 6A, the enlar
display means 112 moves the magnifying lens downwar
The numbers and positions of the input fields are s

in advance in the RAM 103 or the like. When a lowe
portion of the magnifying lens 129 is touched, the
enlarged display means 112 displays a magnifying le
whose center is positioned on an input field having
next number. Such a display process is carried out

same manner as with steps S3 through S7 in the flow
shown in FIG. 5. Specifically, when the operator t

a lower portion of the magnifying lens 129, e.g.,, a
arbitrary position below the input field 132 within
magnifying lens 135 shown in FIG. 6A, the center of
magnifying lens 135 moves a distance commensurate w
one input field, with the result that the enlarged
display means 112 displays a magnifying lens 145 wh
center is positioned on the input field 133 corresp

to the item name “Work thickness,” on a display scr
140 shown in FIG. 6B. A cursor 144 also moves to t
input field 133. When the magnifying lens thus mov

input field 134 is displayed in the magnifying lens

so that the input field 134 can be seen.

Although not shown, when the operator touch
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upper portion of the magnifying lens 129, the enlar
display means 112 moves the magnifying lens 129 upw

In this case, the enlarged display means 112 displa
magnifying lens whose center is positioned on a nex
upper input field. Since the enlarged display mean

is thus able to move the magnifying lens without de

it from the input screen 120, the touch panel devic

is high in operability and is effective to prevent
operator from losing sight of an input field in whi

enter data.

In the above embodiment, the touch panel de
illustrated as being incorporated in the cutting
apparatus. However, the touch panel device accordi
the present invention may be incorporated in variou
other processing apparatuses, in which case display
input items are changed.

The present invention is not limited to the
of the above described preferred embodiment. The s
the invention is defined by the appended claims and
changes and modifications as fall within the equiva
of the scope of the claims are therefore to be embr

by the invention.
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WHAT IS CLAIMED | S

1. A touch panel device provided on a proc
apparatus, comprising:

display means for displaying a plurality of
fields;

enlarged display means for displaying, at e
scale, one of the input fields in which the operato
wants to enter data and which is touched by the ope
and

input means for entering processing conditi
from the input field displayed at enlarged scale.

2. The touch panel device according to cla

wherein the processing apparatus includes a
apparatus, and

the input fields displayed by the display m
displayed on an input screen when the cutting appar
is activated, and the input screen is made up of a
area, a cut setting area, an auto setup area, an au
down area, and a software keyboard area.

3. The touch panel device according to cla

wherein each of the device area, the cut se

area, the auto setup area, and the auto down area

includes a plurality of item names and a plurality
input fields corresponding to the item names, and
the enlarged display means displays a magni

lens on the input screen for displaying, at enlarge
21
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scale, the one of the input fields when the operato

selects and touches the one of the input fields.
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