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(54) [Title of Invention] Tilt Detection Pen Coordinate 
Input Device 
 
(57) [Abstract] 
[Problem to be Solved]: In a coordinate input device using 
capacitive coupling, the presence of only one electrode for 
coordinate detection prevents input control based on the 
angle of use of the coordinate detection pen against the board 
surface. In addition, when used in applications like CAD that 
require continuous coordinate output, there are modes that 
perform input control based on the angle, which cannot be 
accommodated. 
[Means for Solving the Problem]: An electrode for coordinate 
detection is arranged at the tip of the coordinate detection pen 
and the body of the pen. The pen body is equipped with an 
electrode designed to detect a ring-shaped angle. With these 
two detection units, it determines whether or not to allow 
input of the pen's coordinate signal, ensuring that continuous 
input does not occur even if the pen is left resting on the 
input board surface. 
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[Scope of Patent Claims]  
[Claim 1]: A coordinate input device comprising a tablet having 
multiple electrode lines in the X and Y axis directions, and a 
coordinate detection pen that utilizes capacitive coupling with 
the tablet's electrode lines, wherein it includes a detection unit 
for detecting coordinates at the coordinate indicating part of the 
coordinate detection pen and two detection electrode units: one 
for detecting coordinates and another for detecting angles at the 
pen body of the aforementioned coordinate detection pen, 
enabling the detection of the tilt angle of the aforementioned 
coordinate detection pen itself, as well as the direction of the pen 
on the coordinate input device. 
 
[Detailed Explanation of the Invention] 
[0001] 
[Technical Field to Which the Invention Belongs]: This 
invention relates to an apparatus for detecting electrode line 
signals on the board surface of a coordinate input device using 
capacitive coupling. Two detection units for detecting 
coordinates are arranged in the coordinate detection pen, and 
these two detection units correspond to the conventional 
detection unit for coordinate detection and the detection unit for 
pen tilt. By analyzing the positional dimensions between the two 
coordinate detection units and the dimensions of the coordinates 
read by each detection unit, it is possible to detect the pen's tilt. 
Furthermore, it pertains to a coordinate input device that detects 
the direction of the coordinate detection pen through the two 
detection units. 
[0002] 
[Conventional Technology]: In conventional coordinate input 
devices, the coordinate detection pen typically has only one 
detection unit for detecting the indicated coordinates, and 
generally does not consider factors such as the angle of the 
coordinate detection pen itself when detecting the indicated 
coordinates at a specified location on the coordinate input 
device. As a result, input control corresponding to the pen angle 
regarding whether input is allowed or not has not been 
performed. One method for controlling the angle input of the 
coordinate detection pen under capacitive coupling involves 
placing a switch for manual control on the pen body and 
pressing this switch when the angle aligns with the human eye's 
spacing. This allows the coordinate detection pen to register the 
indicated point. 
[0003] 
[Problems to be Solved by the Invention]: Conventionally, there 
has been no coordinate input device capable of detecting the tilt 
angle of a coordinate detection pen using capacitive coupling 
other than the aforementioned method. Generally, the role of the 
switch placed on the pen body serves as control for allowing or 
disallowing input based on the pen angle but can also be used 
for other controls. When using devices for CAD design and 
similar applications with a coordinate input device, there are 
modes where continuous coordinate input occurs merely by 
placing the coordinate detection pen on the board surface 
(tablet) of the coordinate input device. Thus, regardless of the 
angle of the coordinate detection pen against the tablet, inputs 
may occur even when the operator does not wish to register 
those inputs, resulting in poor operability. 
[0004] In addition, when replacing the determination of the 
indicated position of the coordinate detection pen with another 
switch on the pen body, to ensure that coordinates are input  

when the angle corresponds to a human perception, precision in 
the input capability and impossibility based on the angle is 
compromised. The operator must grasp the pen angle before 
operation, making the usage cumbersome. The conventional tilt 
detection pen shown in Fig. 2, with coordinate detection unit 17 
and switch 18 for angle reading positioned on the coordinate 
detection pen 17, means that users rely solely on their perception 
for angle input when using the coordinate input device. The 
switch 18 itself can only be fixed, and movement of the switch 
was not possible. 
[0005]  
[Means for Solving the Problems] This invention was conceived 
in light of the aforementioned conventional issues. It proposes a 
coordinate input device comprising a tablet with multiple 
electrode lines in the X and Y axis directions and a coordinate 
detection pen utilizing capacitive coupling with the tablet's 
electrode lines. The device includes a detection unit for 
detecting coordinates at the coordinate indicating part of the 
coordinate detection pen and two detection electrode units: one 
for detecting coordinates and another for detecting angles at the 
pen body of the aforementioned coordinate detection pen, 
enabling the detection of the tilt angle of the aforementioned 
coordinate detection pen itself and the direction of the pen on 
the coordinate input device. 
[0006]  
[Embodiment of the Invention] In this invention, the operator 
can control coordinate detection without considering the angle 
of the coordinate detection pen. To achieve this, a coordinate 
detection electrode (first detection unit) is positioned at the tip of 
the coordinate detection pen, and a ring-shaped coordinate 
detection electrode (second detection unit) for angle reading is 
placed on the body of the coordinate detection pen. Initially, 
when the coordinate detection pen is placed on the board surface 
of the coordinate input device, the coordinates read by the two 
detection units are used as a reference. The angle can be read by 
the relationship between the reference dimension between the 
two detection units obtained from this reference coordinate and 
the positions of the two detection units of the pen in the normal 
operation that gave the pen angle. For that reason, by reading the 
angle into the coordinate input device in advance, control of the 
input based on the angle can be performed without considering 
human perception. The second detection unit positioned on the 
body of the coordinate detection pen is movable; using the 
reference dimensions when it moves, angle reading control of 
the coordinate detection pen becomes possible regardless of its 
position. As another form of control, by fixing the detection unit 
at the tip of the coordinate detection pen for the two points and 
utilizing its ability to detect the directionality of the coordinate 
detection pen, moving the pen body between coordinates allows 
the coordinate input device to also function as a joystick. 
[0007] 
[Functionality] This invention arranges the coordinate detection 
pen's tip detection unit to serve as a standard for controlling 
coordinate signal input based on the pen's tilt angle, while also 
allowing for free movement of the angle detection unit on the 
body of the coordinate detection pen. The dimensions between 
the detection unit at the tip of the coordinate detection pen and 
the detection unit on the pen body are determined by placing the  
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coordinate detection pen on the board surface of the coordinate 
input device, and this dimension serves as the reference for the 
device's standard dimensions, enabling changes in the values set 
for the reference dimensions. 
[0008] 
[Embodiment] The embodiment of this invention will be 
explained with reference to the attached drawings. Fig. 1 is a 
configuration diagram of the coordinate detection pen of this 
invention, where an axis-shaped detection unit 2 is positioned at 
the tip of the coordinate detection pen 1 to read the coordinates 
of the indicated point, and a ring-shaped detection unit 3 for 
indicating the angle is positioned on the body of the coordinate 
detection pen. The coordinate detection is performed using the 
two detection units 2 and 3, and the coordinate data detected via 
electrostatic capacitance coupling with the tablet's electrodes, as 
described later, is applied to the main body 5 of the coordinate 
input device through a cable 4 connected to the coordinate 
detection pen 1. The ring-shaped detection unit 3 for reading the 
angle, positioned on the coordinate detection pen 1, can move 
left and right on the body of the coordinate detection pen 1, and 
the dimensional difference O between the detection unit 2 for 
coordinate detection and the detection unit 3 for angle detection 
serves as the reference dimension for the angle reading in this 
coordinate detection. 
[0009] 
Next, the configuration of the main body 5 of the coordinate 
input device and the connection structure of the coordinate 
detection pen 1 will be described. An electrical block diagram of 
this invention is shown in Fig. 3. The main body 5 of the 
coordinate input device includes a CPU 6 for performing 
coordinate control, a ROM 7 storing the program for coordinate 
control, a RAM 8 for storing the detected coordinate data and 
the reference dimensions O corresponding to the two detection 
units 2 and 3 of the coordinate detection pen 1, an SIO 9 for 
serially transmitting and receiving detected coordinate data to 
and from external terminal devices such as personal computers, 
a parallel port (hereinafter referred to as PIO) 11 for driving 
multiple electrode lines 14, 14, 14, ... in the X and Y axis 
directions of tablet 13, a switching switch 15 for switching 
between the signals from the detection unit 2 for coordinate 
detection and the detection unit 3 for angle detection, a control 
line interface 12 for controlling switching switch 15, and an A/D 
converter 10 for converting the analog signals from the two 
detection units of the coordinate detection pen 1 into digital 
signals. 
[0010] Next, the relationship between the coordinate detection 
pen 1 and the main body 5 of the coordinate input device will be 
explained. The detection unit 2 for detecting the indicated 
coordinates where table 13 is located on coordinate detection 
pen 1 and the detection unit 3 for detecting the angle are 
connected to the switching switch 15 located within the main 
body 5 of the coordinate input device. The detection unit 2 for 
coordinate detection is connected to A of the switching switch, 
while the detection unit 3 for angle detection is connected to B. 
The wire C connected to the switching switch 15 is further 
connected to the A/D converter 10 connected to the CPU 6. The 
selection for coordinate detection and angle detection by 
switching switch 15 is controlled by the CPU 6. The control of 
the detection unit for coordinate detection connects A and C via 
the switching switch 15, while the detection unit for angle 
detection connects B and C, thus performing selection control of  

the switching switch 15. As mentioned earlier, the main body 5 
of the coordinate input device has a RAM 8 that stores the 
coordinate signal data converted from the analog signals 
detected by each detection unit 2 and 3 via the A/D converter 
10, as well as an SIO 9 capable of sending and receiving 
command data with external devices such as a personal 
computer 16. 
[0011] Now, the operation of this invention will be explained. 
Reference angle data θ1 for input control of whether the input 
from the coordinate detection pen 1 to the tablet 13 is possible or 
not is transferred, from the personal computer 16 connected to 
the main body 5 of the coordinate input device, to the main body 
5 of the coordinate input device. The main body 5 of the 
coordinate input device receives the specified angle data via the 
SIO 9 and stores it in the RAM 8 within the main body 5 of the 
coordinate input device. Next, the coordinate detection pen 1 is 
placed on the board surface (tablet 13) of the coordinate 
detection input device main body 5 in a way that the coordinate 
detection pen 1 is parallel to the board surface. The selection 
control of the switching switch 15 is set so that the detection unit 
2 for coordinate detection of the coordinate detection pen 1 is 
selected (connecting A-C through the switching switch 15). The 
electrode lines 14, 14, 14, ... in the X and Y axis directions of 
the tablet 13 are driven by applying PIO 11 pulses, and the 
coordinate signal is sent to the connected A/D converter 10 
through electrostatic capacitance coupling between each 
electrode line 14, 14, 14, ... and the detection unit 2 for 
coordinate detection. The detected analog signal is converted 
into a digital signal using the control program in ROM 7 and 
stored as coordinate data in the RAM 8 of the coordinate input 
device. 
[0012] Next, the switching switch 15 is set so that the detection 
unit 2 for angle detection is selected (connecting B-C through 
the switching switch 15). Similar to coordinate detection, the 
electrode lines 14, 14, 14, ... in the X and Y axis directions of 
the tablet 13 are driven by applying pulses via PIO 11, and the 
coordinate signal as an angle is sent to the connected A/D 
converter 10 through electrostatic capacitance coupling between 
each electrode line 14, 14, 14, ... and the detection unit 2 for 
angle detection. The detected analog signal is converted into a 
digital signal, and each digital signal is stored as the coordinate 
value of the corresponding electrode line in the RAM 8 of the 
coordinate input device as coordinate data. Next, the 
dimensional difference O (reference dimension O) between the 
detection unit 2 for coordinate detection and the detection unit 3 
for angle detection is converted by the control program, and the 
converted reference dimension O is stored in the RAM 8 of the 
coordinate input device. 
[0013] Next, the angle detection of the coordinate detection pen 
will be explained. A control flowchart for detecting the 
reference dimension O is shown in Fig. 4. Fig. 5 illustrates when 
the coordinate detection pen 1 is set at an angle θ relative to the 
board surface (tablet) of the coordinate input device. The 
readings from each detection unit 2 and 3 via electrostatic 
capacitance coupling are the same as mentioned above. To 
detect with the detection unit 2 for coordinates, the switching 
switch 15 within the coordinate input device must be connected 
to A-C, allowing it to scan the electrode lines 14, 14, 14, ... 
positioned on the board surface in the X and Y axis directions to  
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detect the coordinate signal. The detected coordinate signal is 
converted into coordinate data via the A/D converter 10 and 
stored in RAM 8 within the main body 5 of the coordinate input 
device. Next, the switching switch 15 in the main body 5 of the 
coordinate input device is changed to connect B-C, allowing the 
detection unit 3 for angle detection to scan the electrode lines 
14, 14, 14, ... positioned on the board surface in the X and Y 
axis directions to detect the coordinate signal. The detected 
coordinate signal is converted into coordinate data via the A/D 
converter 10 and stored in another region of RAM 8 within the 
main body 15 of the coordinate input device. Using the 
coordinate data from the two detection units 2 and 3 stored in 
the regions of RAM 8, the dimensional control program converts 
the dimensions between the detection unit for coordinate 
detection and the detection unit for angle detection, storing the 
angle dimension P where the coordinate detection pen 1 is 
located in RAM 8 of the coordinate input device. The angle θ1 
at which the coordinate detection pen 1 is positioned results 
from the two dimensions: the reference dimension O stored 
initially in RAM 8 of the coordinate input device and the angle 
dimension P where the coordinate detection pen 1 is located, 
giving us COSθ1 = O/P. This allows us to derive the angle θ1 of 
the coordinate detection pen, and then the obtained angle θ1 of 
the coordinate detection pen is stored as detection angle data θ1 
in RAM 8 of the coordinate input device. 
[0014] The input control for the coordinate signal based on the 
tilt angle θ of the coordinate detection pen 1, whether input is 
possible or not, is determined by comparing the value of the 
reference angle data θ1 stored in RAM 8 of the coordinate input 
device at the initial time with the detection angle data θ2 
obtained from the position of the coordinate detection pen 1. As 
an example of input control, when the coordinates indicated by 
the detection unit 2 for coordinate detection of the coordinate 
detection pen 1 can be input (when the value of the detection 
angle data θ2 is greater than that of the set reference angle data 
θ1), the coordinate data stored in RAM 8 of the main body 5 of 
the coordinate input device is transmitted to the personal 
computer 16 connected via SIO 9. Conversely, if the coordinates 
indicated by the detection unit 3 for coordinate detection of the 
coordinate detection pen 1 cannot be input (when the value of 
the detection angle data θ2 is the same as or less than that of the 
set reference angle data θ1), the coordinate data stored in RAM 
8 of the main body 5 of the coordinate input device is not sent to 
the personal computer 16, and the system proceeds to detect the 
next coordinate data. A series of detection flowcharts for the 
control of the input possibility or impossibility of the angle is 
shown in Fig. 6. 
[0015] By detecting each coordinate using the detection unit 2 
for coordinate detection and the detection unit 3 for angle 
detection of the coordinate detection pen 1, control over the 
angle of the coordinate detection pen 1 can be achieved through 
the reference angle data θ1 and the detection angle data θ2. In 
another control scenario, fixing the detection unit 2 for 
coordinate detection of the angle control and coordinate 
detection pen on the board surface of the coordinate input 
device, and by moving the detection unit of the ring-shaped 
coordinate detection pen 1 to any position within 360 degrees, it  

allows for movements similar to a joystick through the detection 
of the ring-shaped detection unit. This enables the coordinate 
input device itself to function as a joystick. 
[0016]  
[Effects of the Invention] In this invention, by having detection 
electrodes at the pen tip and other detection electrodes on the 
pen body, control of input concerning the tilt angle of the pen 
can be achieved without the need for human sensory input. In 
addition, even if the detection electrode located on the pen body, 
which serves as the reference for angle detection, is moved, 
angle readings can still be obtained. Utilizing the ability to 
detect angles, fixing the electrode at the pen tip at one point on 
the board surface of the coordinate input device while moving 
other parts of the pen allows the device to function like a 
joystick, thus enhancing usability. 
 
[Brief Description of Drawings]  
[Fig. 1]: Tilt Detection Pen Configuration Diagram 
[Fig. 2]: Conventional Tilt Detection Pen Configuration 
Diagram 
[Fig. 3]: Electrical Block Diagram 
[Fig. 4]: Control Flowchart for Detecting Reference Dimension 
O 
[Fig. 5]: Pen Tilt Explanation Diagram 
[Fig. 6]: Flowchart Based on Coordinate Detection Pen Tilt 
Angle 
 
[Explanation of Reference Numerals ]  
1. Coordinate detection pen 
2. Coordinate detection unit 
3. Angle detection unit 
4. Cable 
5. Main body of the coordinate input device 
6. CPU 
7. ROM 
8. RAM 
9. SIO  
10. A/D Converter 
11. PIO  
12. SW IF 
13. Tablet 
14. Axial electrode line 
15. Switching switch 
16. Personal computer 
17. Coordinate signal pen 
18. Switch 
O. Dimensional difference 
θ1. Reference angle 
θ2. Detection angle 
P. Angle dimension 
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[Fig 1.] 
 

 
 
 
[Fig. 3] 
 

 
 
 
 
 
 

[Fig. 2] 
 

 
 
 
[Fig.5] 
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[Fig. 4] 
 
 

 
 
  

Start 

Move and set the ring-shaped detection unit of 
the coordinate detection pen on the pen body. CALL Coordinate 

Place the coordinate detection pen on the wall 
surface of the coordinate input device. 

Read the coordinate signal with the coordinate 
detection unit. 

Connect the switching switch between A-C. After converting to coordinates, store in RAM. 

CALL Coordinate Return 

Connect the switching switch between B-C. 

CALL Coordinate 

Calculate the dimensions between the two points 
using the data stored in RAM from each detection. 

Store the calculated dimension as the reference 
dimension O in RAM. 

Petitioner Shenzhen Qianfenyi Intelligent Technology Co., Ltd. 
Exhibit 1006 Page 7



 (7) Japanese Unexamined Patent Application Publication Official Gazette 
No. H 10 (1998)-11206 

[Fig. 6] 
 
 

 
 

Start 

Calculate the reference dimension O. 

Transfer the reference angle data θ from the personal 
computer to the coordinate input device. 

Read the coordinates from each detection unit of the 
coordinate detection unit and angle detection unit, 
calculate the dimensions between the two points, and 
denote it as angle dimension P. 

Coordinate Detection Pen Tilt Angle θ 
Angle Dimension P 

COS θ = ──────────── 
Reference Dimension O 

Calculate θ. 
Store θ as the detected angle data θ. 

Detected Angle Data θ2 
> Reference Angle Data θ1 
 
 

NO 

YES 

Transfer the coordinate data to the personal computer 
via SIO. 

Disable coordinate input and read the next coordinates. 
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