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Description
BACKGROUND OF THE INVENTION
Field of Invention

5

[0001] The invention relates to a non-display signal encoding method cooperating with a matrix substrate.
Related Art
[0002] In recent years, for expanding the application
of the consumer electronics, people start to introduce the
near field communication (or short range wireless communication) technology in the electronic products. Near
field communication technology can allow the transmission, such as command, music, picture, business card,
data or file from an electronic apparatus to another electronic apparatus without establishing a physical wire connection, so that the electronic apparatus is more favorable for the data transmission and can be applied to more
different areas. For example, the occasions require IC
cards, such as access control, tickets, credit cards, or
receive advertising information, such as receiving the
coupon ticket from the screen in the market through the
Bluetooth technology.
[0003] For applying the near field communication to
the electronic product, the conventional way is to adopt
a special signal emitting device. Also, a proper encoding
method is required to maximize the efficiency of the signal
emitting device. Therefore, it is an important subject to
provide an innovative structure of the signal emitting device and an encoding method in the near field communication technology.
[0004] JP H07 20421 A discloses a liquid crystal display element for the purpose to transmit and receive necessary data from the display of a computer by using the
transparent electrode of a glass substrate with the transparent electrode for the liquid crystal display element as
an antenna for radio communication. Glass substrates 1
and 2 are arranged having their surfaces, where conductive films 3 and 4 are formed, opposite each other and
liquid crystal 5 is sandwiched between them. When the
conductive films 3 and 4 are set opposite each other,
480∗604 matrix patterns are formed as electrodes for
driving the liquid crystal and a specific driving voltage is
selectively applied to the matrix electrodes. Further, an
impedance matching circuit element 9 is coupled with
the conductive film 3 for operation as the antenna for
radio communication, and the impedance matching circuit element 9 is connected to the computer 10 in which
a radio transmitter is incorporated.
[0005] US 2011/059692 A1 discloses a communications device using a near field, the device comprising: a
near field signal providing unit providing one of a baseband signal and a signal obtained by applying digital modulation to the baseband signal, as a near field signal; an
interface unit transmitting and receiving the provided
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near field signal; and a controller controlling the near field
signal providing unit and the interface unit.
[0006] US 2009/254438 A1 discloses a radio frequency identification (RFID) payment terminal comprising: a
display for graphically displaying payment information to
a user; an RFID antenna embedded in a portion of the
display used for displaying the payment information to
the user and for communicating, via a magnetic field, with
an RFID device of the user to receive transaction information from the RFID device; an RFID payment module
coupled to the antenna for receiving the transaction information and for effecting the payment transaction.
[0007] US 2004/189625 A1 discloses a display device,
comprising: at least one substrate provided with a display
unit and display-unit-driving wiring lines; and a radio communication device having a communication integratedcircuit unit and an antenna, at least a part of the antenna
formed on the substrate and formed of a conductor
formed in the same layer as a conductor that includes
the display unit or conductors that include the displayunit-driving wiring lines.
SUMMARY OF THE INVENTION
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[0008] The invention is defined by the appended
claims. An objective of the invention is to provide a nondisplay signal encoding method for transmitting non-display signals to an external object by a matrix substrate
which integrates the display function and the signal transmitting function of a near field transmitter. By the integration with the display panel, the signal transmitting source
can be embedded in the display module, and the nondisplay data and the display data can be integrated and
sent to the display module. The display data will be converted into a display image and the non-display data will
be transmitted by the matrix substrate. Due to the integration with the display panel, this invention can achieve
lower cost in comparison with other methods by just integrating the non-display signals and the display signals.
Accordingly, a non-display signal encoding method is disclosed in this invention. Thereby, the matrix substrate
can fully use its spatial dimension and time for transmission and the mutual interference between the non-display
signals during the transmission process can be minimized so as to reduce the receiving error at the receiving
side. Besides, different data can be transmitted at the
same time by using different positions of the matrix substrate, which is equivalent to a near field transmitting device with multi-channel, so that the advantages such as
high throughput, reliability and security are provided. To
achieve the above objective, a non-display signal encoding method according to this invention cooperates with
a matrix substrate including a plurality of electrodes. The
electrodes cross each other and transmit a plurality of
display signals and a plurality of non-display signals. The
non-display signal encoding method comprises steps of:
transmitting the non-display signals by at least one of the
electrodes during a first time; and at least an external
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object receives by coupling at least a part of the nondisplay signals, wherein the non-display signals have at
least three states, i.e. a first state, a second state, a third
state or their any combination, and the first, second and
third states are different from one another.
[0009] To achieve the above objective, the matrix substrate comprises a plurality of electrodes crossing each
other and transmitting a plurality of display signals and
a plurality of non-display signals. At least one of the electrodes transmits the non-display signals during a first
time, at least an external object couples to receive at
least a part of the non-display signals, the non-display
signals have a first state, a second state, a third state or
their any combination, and the first state, second state
and third state are different from one another.
[0010] In one embodiment, the matrix substrate is an
active matrix substrate or a passive matrix substrate.
[0011] In one embodiment, the first, second and third
states have different amplitudes, or levels, or phases, or
frequencies, or their any combination.
[0012] In one embodiment, electrodes of the matrix
substrate include a plurality of first electrodes arranged
along a first direction and a plurality of second electrodes
arranged along a second direction, and at least one of
the first electrodes or second electrodes transmits the
non-display signal.
[0013] In one embodiment, the first electrodes or second electrodes include a first electrode group and a second electrode group, and each of the electrode groups
includes at least an electrode.
[0014] In one embodiment, the first electrodes or second electrodes further include a third electrode group,
the second electrode group spatially separates the first
electrode group from the third electrode group. The nondisplay signal encoding method further includes a step
of: during a first time, transmitting the non-display signals
of the first state or third state by the first electrode group,
transmitting the non-display signals only of the second
state by the second electrode group, and transmitting the
non-display signals of the first state, second state or third
state by the third electrode group.
[0015] In one embodiment, the matrix substrate corresponds to a display module and the encoding method
further comprises a step of: displaying at least a registration pattern by the display module, wherein the external object receives the non-display signals by matching
to the position of the registration pattern.
[0016] As mentioned above, in the non-display signal
encoding method and the matrix substrate of the invention, the encoding of the non-display signals is implemented in the manner of a system with at least three
states, a ternary system. The ternary system represents
the non-display signals have three different states. One
of the states can be used to act as the signal for separation. By applying the separation in spatial or time domain, the mutual interference between the non-display
signals transmitted by different electrodes at the same
time can be reduced, or the mutual interference between
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the non-display signals transmitted by the same electrode at different times can be reduced. Therefore, the
reliability and recognition of the data transmission can
be enhanced.
[0017] An encoding method cooperating with this hardware structure is disclosed in this invention to construct
independent and separate channels suitable for the usage in short distance. Therefore, not only the data
throughput can be largely increased, but also the reliability and security of the signal transmission can be enhanced by multiple channels.
BRIEF DESCRIPTION OF THE DRAWINGS
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[0018] The invention will become more fully understood from the detailed description and accompanying
drawings, which are given for illustration only, and thus
are not limitative of the present invention. The scope of
the invention is defined solely by the appended claims.
Whenever the word "embodiment" is used in the following
description, its meaning is to be interpreted as "embodiment of the invention" only if it refers to a set of features
falling under the scope of the appended claims.
FIG. 1 is a schematic flowchart of a non-display signal encoding method of an embodiment;
FIG. 2A is a schematic diagram of a matrix substrate
of an embodiment;
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FIG. 2B is a schematic diagram of a display module
including the matrix substrate of an embodiment;
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FIG. 3A is a table of the transmission state of the
electrodes according to the non-display signal encoding method of an embodiment;
FIG. 3B is a schematic diagram showing the encoded non-display signal corresponding to FIG. 3A;
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FIG. 4A is a table of the transmission state of the
electrodes according to the non-display signal encoding method of an embodiment;
45

50

FIG. 4B is a schematic diagram showing the encoded non-display signal corresponding to FIG. 4A;
FIG. 5A is a table of the transmission state of the
electrodes according to the non-display signal encoding method of an embodiment;
FIG. 5B is a schematic diagram showing the encoded non-display signal corresponding to FIG. 5A;

55

3

FIG. 6A is a table of the transmission state of the
electrodes according to the non-display signal encoding method of an embodiment;
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FIG. 6B is a schematic diagram showing the encoded non-display signal corresponding to FIG. 6A;
FIG. 6C is a schematic flowchart of a non-display
signal encoding method of an embodiment;
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FIG. 7A is a table of the transmission state of the
electrodes according to the non-display signal encoding method of an embodiment;
10

FIG. 7B is a schematic diagram showing the encoded non-display signal corresponding to FIG. 7A;
FIG. 8A is a table of the transmission state of the
electrodes according to the non-display signal encoding method of an embodiment;
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FIG. 8B is a schematic diagram showing the encoded non-display signal corresponding to FIG. 8A;
20

FIG. 8C is a schematic flowchart of a non-display
signal encoding method of an embodiment;
FIG. 9 is a schematic diagram of another non-display
signal encoding;
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FIG. 10 is a schematic diagram of another non-display signal encoding; and
FIG. 11 is a table of the transmission state of the
electrodes of the non-display signal encoding method of an embodiment.
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DETAILED DESCRIPTION OF THE INVENTION
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[0019] The present invention will be apparent from the
following detailed description, which proceeds with reference to the accompanying drawings, wherein the same
references relate to the same elements.
[0020] FIG. 1 is a schematic flowchart of a non-display
signal encoding method of an embodiment, FIG. 2A is a
schematic diagram of a matrix substrate of an embodiment, and FIG. 2B is a schematic diagram of a display
module including the matrix substrate of an embodiment.
As shown in FIG. 2A, the non-display signal encoding
method of this embodiment can cooperate with a matrix
substrate 1. The matrix substrate 1 can be an active matrix substrate or a passive matrix substrate, and can be
applied to a smart phone, a tablet computer, an e-paper,
an LED display, an OLED display, a plasma display, or
can be a circuit substrate of a light emitting device. The
matrix substrate 1 includes a plurality of electrodes 11,
which include a plurality of first electrodes 111 arranged
along a first direction and a plurality of second electrodes
112 arranged along a second direction. The first electrodes 111 are disposed substantially in parallel and the
second electrodes 112 are also disposed substantially
in parallel. The first electrodes 111 and the second elec-
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trodes 112 cross each other with any included angle.
Herein for example, the first electrode 111 and the second electrode 112 are disposed substantially perpendicular to each other.
[0021] As shown in FIG. 2B, the matrix substrate 1 can
be a TFT substrate of an LCD panel. The matrix substrate
1 acts as one of the components of the display module
2 and is disposed in the display module 2. In other words,
the matrix substrate 1 is a part of the display panel of the
display module 2 for the display purpose, and the display
module 2 can display images by the matrix substrate 1.
To be noted, we concentrate on the matrix substrate 1
and other components that the display module 2 can include, such as polarizer, circuit board or housing, which
are not shown and illustrated here.
[0022] Herein, the first electrode 111 stands for the data electrodes and the second electrode 112 is the scan
electrodes, and they can be electrically connected to
each other by electronic elements such as transistor or
capacitor (not shown). The electrodes 11 transmit the
display signals so that the display panel can display images. In other words, the display signal is transmitted for
displaying images, for example, the display signals including the data signals having gray-level data and the
scan signals for turning on the transistors. Moreover, in
this embodiment, the electrodes 11 of the matrix substrate 1 also transmit a plurality of non-display signals.
At least one of the first electrodes 111 or the second
electrodes 112 can transmit the non-display signal (the
first electrodes 111 and second electrodes 112 may both
transmit the non-display signals). As for how the display
signal and non-display signal cooperate with each other,
it
has
been
disclosed
in
the
document
PCT/CN2011/079576, wherein the encoded signal emitted by the matrix substrate corresponds to the non-display signal of this invention, and therefore the related
descriptions are omitted here for conciseness.
[0023] As shown in FIG. 2B, when an external object
3 is coupled with the matrix substrate 1, the electrode 11
can transmit the non-display signal thus transmit (couple)
the non-display signal from matrix substrate 1 to the external object 3 (such as a smart phone, a tablet computer
or other electronic devices including at least a receiving
electrode). Or, the non-display signal can be transmitted
to an electronic device including a receiving side through
the external object (such as the human body). Herein,
the external object 3 is, for example, a mobile phone including a display panel.
[0024] To be noted, the display module 2 can display
at least a registration pattern 21. For the transmission of
the non-display signal, the display module 2 displays the
registration pattern 21 to show the position and use at
least one of the electrodes corresponding to the position
of the registration pattern 21 to transmit the non-display
signals. The external object 3 can receive the non-display
signal according to the registration information provided
by the registration pattern 21 (for example, the whole
device or display screen is disposed opposite to the reg-
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istration pattern 21). During this matching process, if the
receiving electrode of the receiving side is disposed in a
display panel, the display surface of the external object
3 will be disposed to face the display module 2.
[0025] In the above, a single registration pattern 21 is
given as an example. When the display module 2 displays
a plurality of registration patterns, the registration patterns can provide the same function for coupling with
different external objects 3 or provide different functions
for coupling with the external object 3 so that the user
can select the functions. In other words, the electrodes
corresponding to different registration patterns provide
the same non-display signal for different external objects,
or the electrodes corresponding to different registration
patterns provide different non-display signals for the external objects 3, or the combination of the above two cases are not limited in this patent. The application of the
former case can be, for example, the same music is transmitted to different cell phones through the electrodes corresponding to different registration patterns. For the application of the latter case, two of the electronic books
displayed on the screen are selected and transmitted to
two cell phones, respectively, through the electrodes corresponding to the different registration patterns. Moreover, the registration pattern 21 not only can use lines,
figures or characters to mark the region for transmitting
the non-display signal, but also can contain information
to mark the function of the non-display signal so that the
external object 3 can select a proper registration pattern
to implement the signal coupling. For example, in the
case of transmitting music, the registration pattern 21
can be a musical notation. However, this invention is not
limited to this scenario in practical application.
[0026] The non-display signal encoding method includes the steps S10 and S20. In the step S10, during
the first time, at least one of the electrodes 11 transmits
the non-display signal. The non-display signal has at
least a first state, a second state, and a third state or their
any combination, and the first, second and third states
are different from one another. In other words, the nondisplay signal is a ternary system including at least three
states, and herein the ternary system is given as an example. The so-called ternary system means signals of
three different states can be identified according to the
signal characteristics of the transmitting side or receiving
side. These states can be formed by inputting different
signals to the same electrode or by combining or summing the signals of different electrodes. Besides, the nondisplay signal can be of digital or analog form, which is
not limited.
[0027] Herein, the non-display signal can be directly
added on the display signal or transmitted between the
display signals. By taking the TFT substrate of an LCD
panel as the matrix substrate 1 for an example, when the
data electrodes are used to alternately transmit the display signal and the non-display signal, the non-display
signal can be transmitted after the scanning of the scan
electrodes is finished and before the scanning of the next
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image is started (i.e. the blanking time between the
frames) or after the scanning of a scan electrode is finished and before the scanning of the next scan electrode
is started, or the non-display signal is first transmitted
and then the pixel data signal is transmitted during the
scanning time of each scan electrode, or any combination
of the above cases. When the non-display signal is transmitted by the scan electrode, the transmission of the nondisplay signal can be implemented with the voltage lower
than the turn-on voltage of the transistor during the time
that the scan electrode doesn’t scan. Otherwise, the nondisplay signal also can be transmitted by both of the data
electrodes and the scan electrodes. The non-display signal can be the data signal carrying data, and the carried
content thereof can be a document, picture file or video
file for example. To be noted, the data signal mentioned
above is different from the pixel data signal of the display
signal. For example, in the application of an access control unit, by making the electronic device having the matrix
substrate 1 approach the access control unit, the access
control unit can receive the open-door or lock-door information transmitted by the matrix substrate 1 and therefore the access can be granted or rejected. When the
matrix substrate 1 is in a public display, the user can
make a mobile phone or another electronic device having
the receiving electrode approach the matrix substrate 1
to download information, such as advertisement information, coupon information or geographical information.
[0028] In the step S20, at least one external object can
receive by coupling at least a part of the non-display signals. In other words, the non-display signals can be transmitted from the matrix substrate 1 to the external object
(a smart phone, a tablet computer, etc.) through the coupling of the external object, or the non-display signals
can be transmitted to a receiving side through the external object (such as a human body or another conductor).
[0029] The first, second and third states of the nondisplay signals can be represented by signals with different amplitudes, phases, frequencies or their any combination. For example, the first, second and third states of
the non-display signals can be represented by a sine
wave with different phases. Below, as an example for
illustration, the non-display signals of first, second, and
third state are represented by signals with different amplitudes but the invention is not limited thereto.
[0030] To be noted, the first, second and third states
can be defined as the state of the non-display signal on
the transmitting side or receiving side. As for the former
case (transmitting side), the first, second and third states
can correspond to the three kinds of non-display signals
transmitted by the electrode 11 to have different amplitudes, phases, frequencies or their any combination. As
for the latter case (receiving side), the first, second and
third states, for example three different amplitudes, can
correspond to three kinds of the sum of the signals received by the receiving side of the external object during
the transmission period.
[0031] Additionally, at least one state in the multiple-
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state system (such as ternary system or more) can be
used to separate other states. By taking the ternary system as an example, one of the states, i.e. first state, second state and third state, of the non-display signals can
be used to separate the other two non-display signals.
Herein for example, the non-display signal of the second
state is used as the separating signal to separate the
non-display signal of the first state and the non-display
signal of the third state. The first state and the third state
can be used to represent the data of "0" and "1", respectively. The separating signal means the non-display signal of this state is not for carrying the data information
but spatially or temporally separating the other two nondisplay signals carrying data information, and therefore
the recognition level of the receiving side can be enhanced.
[0032] In this invention, the electrodes of the display
panel are used for transmitting signals. These electrodes
have an extremely large quantity (as to the resolution of
800x600 of SVGA, there are 2400 and 600 electrodes
along two directions respectively) and are closely spaced
(depending on the panel size and resolution, in general,
the interval of the electrodes is less than 300mm). In practice, for example, the application of data transmission in
near field communication, it is not feasible if aligning to
a specific electrode in this range is required for implementing the data transmission. Therefore, spatially,
when two electrodes are used to transmit the encoded
non-display signals (first state and third state), the electrode between the two electrodes can transmit a nondisplay signal as the separating signal (second state) to
enhance the recognition of the receiving side for the encoded signals. Temporally, when an electrode transmits
the non-display signals containing the encoded signals
at different times, the separating signal can be added
between the two transmission times to separate every
transmission data. That is, the receiving side can recognize every transmitted encoded signal without an additional synchronizing signal.
[0033] FIG. 3A is a table of the transmission state of
the electrodes according to the non-display signal encoding method of an embodiment, and FIG. 3B is a schematic diagram showing the encoded non-display signal
corresponding to FIG. 3A. Herein, the example is given
by that the three states are recognized on the basis of
the sum of the signals received by the receiving side of
the external object. In this embodiment, also referring to
FIG. 2A, the first electrodes 111 or the second electrodes
112 of the matrix substrate 1 include a first electrode
group G1 and a second electrode group G2, and each
electrode group includes at least an electrode. That is,
the first electrode group G1 and the second electrode
group G2 are substantially parallel to each other and are
a part of the first electrodes 111 or the second electrodes
112. Herein for example, the first electrodes 111 are the
data electrodes of the TFT substrate and include the first
electrode group G1 and the second electrode group G2,
and each of the first electrode group G1 and second elec-
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trode group G2 includes 5 electrodes. Moreover, the first
electrode group G1 and the second electrode group G2
can be directly adjacent to each other or not adjacent to
each other. In the latter case, the first electrode group
G1 and the second electrode group G2 can be separated
by a plurality of electrodes. Herein for example, the first
electrode group G1 and the second electrode group G2
are adjacent to each other.
[0034] As shown in FIG. 3A, during the first time T1,
the first electrode group G1 transmits the non-display
signal of the first state S1 or third state S3 while the second electrode group G2 transmits the non-display signal
of the second state S2.
[0035] In this embodiment, the first electrode group G1
can transmit the non-display signal acting as the encoded
signal (i.e. the non-display signal of the first state S1 or
third state S3), and the second electrode group G2 can
transmit the non-display signal acting as the separating
signal (the non-display signal of the second state S2). Of
course, the first electrode group G1 and the second electrode group G2 also can both transmit the non-display
signal of the second state, and the two electrode groups
stay at the stand-by state not transmitting the data at this
period. This is not limited in this invention.
[0036] As shown in FIG. 3B, during the transmission
of the non-display signal, the 5 electrodes of the first electrode group G1 need not to transmit the signals with same
amplitude in order to result in one state of the non-display
signals, For example, the 5 electrodes of the first electrode group G1 can transmit the non-display signals of
2V, 1V, 3V, 2V and 2V, respectively, and the external
object can determine the state of the non-display signal
according to the magnitude of non-display signal received through the coupling capacitance. For example,
the average received signal of 2V stands for the first state,
0V for second state, and -2V for third state. These voltage
values also can be replaced by a range. For example,
the average voltage of 1.5V∼2V corresponds to the first
state, the average voltage of -0.5V∼0.5V corresponds to
the second state, and the average voltage of -2V∼-1.5V
corresponds to the third state. Of course, the same manner can be applied to the non-display signal transmitted
by the second electrode group G2. Besides, other than
the average voltage, the non-display signal received by
the receiving side of the external object also can be the
sum of signals during a unit period of time.
[0037] In FIG. 3B, the first electrode group G1 transmits the non-display signal of the first state S1 (of course,
FIG. 3B is just for the illustrative purpose, and the first
electrode group G1 also can transmit the non-display signal of the third state S3), and the second electrode group
G2 transmits the non-display signal of the second state
S2. The first electrode group G1 is the data electrodes
D11∼D15, and the second electrode group G2 is the data
electrodes D16∼D20. The first state S1 and the third state
S3 can represent the encoding of "1" and "0", respectively. For example, the first state S1 represents "1" and the
third state S3 represents "0". The data information can
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be contained in the non-display signal through the encoding. After the receiving side receives and decodes
the non-display signal, the information represented by
the non-display signal (encoded signal) transmitted by
the matrix substrate can be obtained.
[0038] In other words, the second electrode group G2
spatially separates the first electrode group G1 from other
electrodes, so that the encoded signals won’t interfere
with each other and the recognition at the receiving side
will not fail.
[0039] In order to simplify the illustration, some abbreviations are applied as following: G1 stands for the first
electrode group G1, G2 for the second electrode group
G2, G3 for the third electrode group G3, S1 for the first
state S1, S2 for the second state S2, S3 for the third state
S3, T1 for the first time, T2 for the second time and T3
for the third time. Besides, the encoded signal represents
the first state S1 or third state S3 of the non-display signal,
and the separating signal means the second state of the
non-display signal. Herein, in this embodiment, the states
of the electrode groups can be abbreviated as [G1, G2]
=[S1 or S3, S2]T1, which means during the first time, the
first electrode group G1 transmits the non-display signal
of the first state S1 or third state S3 and the second electrode group G2 transmits the non-display signal of the
second state S2. The following embodiments can be deduced by analogy.
[0040] FIG. 4A is a table of the transmission state of
the electrode according to the non-display signal encoding method of an embodiment, and FIG. 4B is a schematic
diagram showing the encoded non-display signal corresponding to FIG. 4A. As shown in FIGS. 4A and 4B, in
this embodiment, the first electrodes 111 or second electrodes 112 further include a third electrode group G3,
and the first electrode group G1 spatially separates the
second electrode group G2 from the third electrode group
G3. Herein for example, the first electrode group G1 spatially separates the second electrode group G2 from the
third electrode group G3, and the first electrode group
G1, the second electrode group G2 and the third electrode group G3 all belong to the first electrodes 111. Besides, the first electrode group G1, the second electrode
group G2 and the third electrode group G3 are directly
adjacent to each other. Of course, the first electrode
group G1, the second electrode group G2 and the third
electrode group G3 can be separated from each other
by at least one electrode.
[0041] As shown in FIG. 4A, in this embodiment, during
the first time T1, the third electrode group G3 transmits
the non-display signal of the second state S2, i.e. [G3,
G1, G2]=[S2, S1 or S3, S2]T1.
[0042] As shown in FIG. 4B, the difference between
this embodiment and the previous embodiment (FIGS.
3A and 3B) is that the second electrode group G2 and
the third electrode group G3 are disposed spatially on
the opposite sides of the first electrode group G1 (the
second electrode group G2 and the third electrode group
G3 may be directly adjacent to the first electrode G1 or
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not). For example, the first electrode group G1 is the data
electrodes D11∼D15, the second electrode group G2 is
the data electrodes D16∼D20, and the third electrode
group G3 is the data electrodes D6∼D10.
[0043] The transmission states of the electrodes of this
embodiment can be abbreviated to [G3, G1, G2]=[S2,
S1 or S3, S2]T1. Herein, the second and third electrode
groups G2, G3 transmit the separating signal to separate
the first electrode group G1 from other electrodes, and
therefore the interference caused by other electrodes on
the receiving side receiving the data signal transmitted
by the first electrode group G1 can be reduced. Of course,
the three electrode groups G1, G2, G3 can all stay at the
stand-by state to transmit the second state S2.
[0044] FIG. 5A is a table of the transmission state of
the electrode according to the non-display signal encoding method of an embodiment, and FIG. 5B is a schematic
diagram showing the encoded non-display signal corresponding to FIG. 5A.
[0045] As shown in FIG. 5A, in this embodiment, during
the first time T1, the third electrode group G3 transmits
the non-display signal of the first state S1, second state
S2 or third state S3.
[0046] As shown in FIG. 5B, this embodiment is different from the previous embodiment (FIGS. 4A and 4B) by
that the first electrode group G1, the second electrode
group G2 and the third electrode group G3 are disposed
differently in space. In this embodiment, the second electrode group G2 spatially separates the first electrode
group G1 from the third electrode group G3 (D21∼D25),
and the second electrode group G2 transmits the nondisplay signal of the second state S2 (separating signal)
to separate the signals of the first electrode group G1
from the signals of the third electrode group G3. Thereby,
the interference between the data signals transmitted by
the first and third electrode group G1 and G3 and received by the receiving side can be reduced. In other
words, in this case, the transmission states of the electrodes can be abbreviated to [G1, G2, G3]=[S1 or S3,
S2, S1 or S2 or S3]T1.
[0047] FIG. 6A is a table of the transmission state of
the electrode according to the non-display signal encoding method of an embodiment, FIG. 6B is a schematic
diagram showing the encoded non-display signal corresponding to FIG. 6A, and FIG. 6C is a schematic flowchart
of a non-display signal encoding method of an embodiment.
[0048] As shown in FIGS. 6A and 6C, the non-display
signal encoding method further includes the step S11. In
the step S11, during a second time T2, the first electrode
group G1 transmits the non-display signal of the second
state S2.
[0049] As shown in FIG. 6B, this embodiment is different from the above embodiment (FIGS. 3A and 3B) by
that the first electrode group G1 transmits the non-display
signal of the second state S2 (separating signal) during
the second time T2 to separate the non-display signal
transmitted during the first time T1 in time domain. There-
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fore, the separating signal not only can provide the synchronization for the encoded signals transmitted at the
different times but also can provide starting or ending
mark for a transmitted encoded signal. Besides, the interference between the non-display signals transmitted
by the first electrode group G1 at different times also can
be reduced.
[0050] To be noted, the second electrode group G2
can transmit the non-display signal (encoded signal) of
the first state S1 or third state S3 during the second time
T2, or can continue transmitting the non-display signal
of the second state S2 (separating signal). That is, the
transmission states of the electrodes of this embodiment
can be abbreviated to [G1, G2]=[S1 or S3, S2]T1, [S2,
S1 or S2 or S3]T2.
[0051] In this embodiment, the matrix substrate 1, as
the transmission side transmitter (Tx), transmits the nondisplay signals in the steps S10 and S11, and the external
object 3 continuously couples the non-display signals
transmitted by the transmission side Tx. In other words,
when the transmission side Tx executes the step S10,
the external object 3 can couple, in real-time, the nondisplay signal transmitted by the transmission side Tx,
and when the transmission side Tx executes the step
S11, the external object 3 also couples in real-time the
non-display signal transmitted by the transmission side
Tx. However, this invention is not limited thereto.
[0052] FIG. 7A is a table of the transmission state of
the electrode according to the non-display signal encoding method of an embodiment of the invention, and FIG.
7B is a schematic diagram showing the encoded nondisplay signal corresponding to FIG. 7A.
[0053] As shown in FIG. 7A, in this embodiment, during
the first time T1, the third electrode group G3 transmits
the non-display signal of the first state S1, second state
S2 or third state S3. During the second time T2, the third
electrode group G3 transmits the non-display signal of
the second state S2.
[0054] As shown in FIG. 7B, this embodiment is different from the above embodiment (FIGS. 5A and 5B) by
that all the three electrode groups G1, G2, G3 of this
embodiment can transmit the second state S2 during the
second time T2 to separate all the signals (including the
encoded signal and the separating signal) transmitted
during the first time T1. Herein for example, the first electrode group G1 transmits the non-display signal of the
first state S1 during the first time T1 and the third electrode group G3 transmits the non-display signal of the
third state S3.
[0055] To be noted, the second electrode group G2
can transmit the non-display signal of the first state S1
or third state S3 (encoded signal) during the second time
T2 or continue transmitting the non-display signal of the
second state S2 (separating signal). Herein for example,
the transmission states of the electrodes of this embodiment can be abbreviated to [G1, G2, G3]=[S1 or S3, S2,
S1 or S2 or S3]T1, [S2, S1 or S2 or S3, S2]T2.
[0056] FIG. 8A is a table of the transmission state of
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the electrode according to the non-display signal encoding method of an embodiment, FIG. 8B is a schematic
diagram showing the encoded non-display signal corresponding to FIG. 8A, and FIG. 8C is a schematic flowchart
of a non-display signal encoding method of an embodiment.
[0057] As shown in FIGS. 8A and 8C, in this embodiment, during the second time T2, the second electrode
group G2 transmits the non-display signal of S1, S2 or
S3, and the non-display signal encoding method further
includes the step S12. In the step S12, during a third time
T3, the first electrode group G1 and the third electrode
group G3 both transmit S1, S2 or S3, and the second
electrode group G2 transmits the non-display signal of
S2.
[0058] Refer to FIG. 8B which shows the encoded signals of each electrode group during the first time T1, second time T2 and third time T3. By taking the first electrode
group G1 as an example, it transmits S2 during the second time T2 to temporally separate the non-display signals (encoded signals) of S1 transmitted during the first
time T1 and third time T3. The second electrode group
G2 and the third electrode group G3 can be deduced by
analogy.
[0059] Moreover, by using the separating signal S2,
during any time, one of the three electrode groups can
spatially separate the other two electrode groups (such
as T1 or T3 case) or two of the three electrode groups
separate the other electrode group (such as T2 case).
By taking the second time T2 as an example, the nondisplay signal of S1 or S3 transmitted by the second electrode group G2 is separated by the non-display signals
of S2 (separating signal) transmitted by the first and third
electrode groups G1, G3.
[0060] In other words, the transmission states of the
electrodes of this embodiment can be abbreviated to [G1,
G2, G3]=[S1 or S3, S2, S1 or S2 or S3]T1, [S2, S1 or S2
or S3, S2]T2, [S1 or S2 or S3, S2, S1 or S2 or S3]T3.
When all the electrodes transmit the second state S2
during a time, they are staying at the stand-by state not
transmitting the signals.
[0061] To be noted, this embodiment not only uses the
spatial separation but also the temporal separation, so
as to reduce the mutual interference between the nondisplay signals transmitted at different times and the mutual interference between the non-display signals transmitted by different electrodes simultaneously.
[0062] In this embodiment, the matrix substrate 1 as
the transmission side Tx transmits the non-display signals in the steps S10, S11 and S12, and the external
object 3 continuously couples the non-display signals
transmitted by the transmission side Tx. In other words,
when the transmission side Tx executes the step S10,
the external object 3, in real-time, couples the non-display signal transmitted by the transmission side Tx, and
when the transmission side Tx executes the step S11,
the external object 3 also in real-time couples the nondisplay signal transmitted by the transmission side Tx.
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The rest can be deduced by analogy and this invention
is not limited thereto.
[0063] Refer to FIG. 9, which is a schematic diagram
of another non-display signal encoding. In this embodiment, the electrodes of the matrix substrate are not divided into groups (the electrodes are called the first electrodes herein). The first electrodes transmit the non-display signal of the second state S2 during the first time
T1 and/or the second time T2. For example, the all first
electrodes transmit the encoded signals during the first
time T1 and transmit the separating signals during the
second time T2. The above first time T1 and second time
T2 can be consecutive or not, and the first time T1 or
second time T2 can be a period of time or a time point.
[0064] In other words, this embodiment just uses the
temporal separation that the separating signal S2 is
transmitted during the second time T2 to separate S1 or
S3 transmitted during the first time T1 from the non-display signals transmitted during other times.
[0065] To be noted, although the first time T1 is illustrated with time located before the second time T2 in this
case, their sequence is not limited. Therefore, in practice,
the second time T2 also can be prior to the first time T1,
and that is, a separating signal can be transmitted earlier
(which also represents the starting of the transmission
of the encoded signals) or later (which also represents
the ending of the transmission of the encoded signals).
Besides, the non-display signal of S2 also can be transmitted during the first time T1.
[0066] Refer to FIG. 10, which is a schematic diagram
of another non-display signal encoding. In this embodiment, the electrodes are divided into the first electrode
group G1, the second electrode group G2 and the third
electrode group G3, and the times are divided into the
first time T1, the second time T2 and the third time T3.
Herein, only the second electrode group G2 transmits
the encoded signals S1 or S3 during the second time T2,
and the separating signals of S2 are transmitted in the
other combinations of times and electrode groups.
[0067] Herein, time and space can be regarded as two
axes, and the encoded signal is bounded within the separating signals. Therefore, the recognition level at the
receiving side can be further enhanced.
[0068] Refer to FIGS. 2A and 11, and FIG. 11 is a table
of the transmission state of the electrodes of the nondisplay signal encoding method of an embodiment. The
main difference from the above embodiments is that this
embodiment uses two binary systems to constitute the
encoding manner of a quaternary system. Herein, the
non-display signals have a first state, a second state, a
third state and a fourth state, and the above states are
recognized on the basis of the sum of the amplitude of
the signals received by the receiving side.
[0069] As shown in FIG. 11, the first electrodes 111
(such as data electrodes) can transmit the non-display
signals of two kinds of voltages (such as 0V and 5V), and
the second electrodes (such as scan electrodes) can
transmit the non-display signals of two kinds of voltages
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(such as -12.5V and -10V). Then, the non-display signal
received by the receiving side at a time point is the voltage
sum of the non-display signals transmitted by the first
electrodes 111 and the second electrodes 112, and the
receiving side can determine the state of the received
non-display signals accordingly. For example, the voltage levels of the four states can be specified as S1
(-12.5V), S2 (-10V), S3 (-7.5V) and S4 (-5V). That is,
when the first electrodes 111 transmit the non-display
signal of 5V and the second electrodes 112 transmit the
non-display signal of -10V, the receiving side can determine that the received non-display signal is the fourth
state S4. Herein, the fourth state can be used for the
separation or acting as a starting or ending mark for a
data signal.
[0070] Since the technical features of this matrix substrate can be comprehended by referring to the embodiments of the non-display signal encoding method, the
related descriptions are omitted here for conciseness.
[0071] In summary, according to the non-display signal
encoding method and the matrix substrate of the invention, the encoding of the non-display signals is implemented in the manner of at least ternary system. The
ternary system represents the non-display signals have
three different states. One of the states can be used to
act as the separating signal. By the spatial or temporal
separation, the mutual interference between the non-display signals transmitted by different electrodes at the
same time can be reduced, or the mutual interference
between the non-display signals transmitted by the same
electrode at different times can be reduced. Therefore,
the reliability and recognition of the data transmission
can be enhanced.
[0072] Although the invention has been described with
reference to specific embodiments, this description is not
meant to be construed in a limiting sense. Various modifications of the disclosed embodiments, as well as alternative embodiments, will be apparent to persons skilled
in the art, and form part of the invention as long as they
fall under the scope of the appended claims.
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1.

A non-display signal encoding method cooperating
with a matrix substrate (1) of a display module (2)
including a plurality of electrodes (111, 112) crossing
each other and transmitting a plurality of display signals required for displaying an image on the display
module (2) and a plurality of non-display signals containing data information for an external receiving object (3), the non-display signal encoding method
comprising steps of:
transmitting (S10) the non-display signals by at
least one of the electrodes (111, 112) during a
first time (T1); and
receiving (S20) by coupling at least a part of the
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non-display signals by the external receiving object (3),
wherein the electrodes (111, 112) of the matrix
substrate include a plurality of first electrodes
(111) arranged along a first direction and a plurality of second electrodes (112) arranged along
a second direction, and at least one of the first
electrodes (111) or second electrodes (112)
transmits the non-display signals,
wherein the first electrodes (111) or the second
electrodes (112) include a first electrode group
(G1) and a second electrode group (G2), and
each of the electrode groups (G1, G2) includes
at least an electrode,
wherein the first electrodes or second electrodes further include a third electrode group
(G3), wherein the second electrode group (G2)
spatially separates the first electrode group from
the third electrode group,
wherein the non-display signals have a first state
(S1), a second state (S2), and a third state (S3)
or their any combination, and the first state (S1),
second state (S2) and third state (S3) are different from one another,
wherein the method further comprises encoding
the data information in the non-display signals
with the first state (S1) and the third state (S3),
the first state (S1) and the third state (S3) representing respectively the encoding of "1" and
"0", and the method further comprises including
the second state (S2) in the non-display signals,
wherein the second state (S2) is not encoding
the data information but is for separating the first
state (S1) and the third state (S3), and
wherein said transmitting the non-display signals during the first time (T1) comprises:
transmitting by the first electrode group (G1) the
non-display signals of the first state (S1) or third
state (S3), transmitting by the second electrode
group (G2) the non-display signals of only the
second state (S2) and transmitting by the third
electrode (G3) group the non-display signals of
the first state, second state or third state.
2.

The non-display signal encoding method as recited
in claim 1, wherein the encoding method further comprises a step of:
displaying at least a registration pattern (21) by the
display module (2), wherein the registration pattern
(21) shows information of contents carried by the
non-display signals or information required for said
step of receiving (S20) the non-display signals.

Patentansprüche
1.
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(2) zusammenwirkt, das eine Mehrzahl von Elektroden (111, 112), die einander kreuzen, und eine
Mehrzahl von Anzeigesignalen senden, die zum Anzeigen eines Bildes auf dem Anzeigemodul (2) benötigt werden, und eine Mehrzahl von Nicht-Anzeigesignalen senden, die Dateninformationen für ein
externes Empfangsobjekt (3) enthalten, umfasst,
wobei das Nicht-Anzeigesignalcodierungsverfahren
folgende Schritte aufweist:
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Ein Nicht-Anzeigesignalcodierungsverfahren, das
mit einem Matrixsubstrat (1) eines Anzeigemoduls

10

Senden (S10) der Nicht-Anzeigesignale seitens
zumindest einer der Elektroden (111, 112) einer
ersten Zeit (T1); und
Empfangen (S20) durch Koppeln zumindest eines Teils der Nicht-Anzeigesignale durch das
externe Empfangsobjekt (3),
wobei die Elektroden (111, 112) des Matrixsubstrats eine Mehrzahl erster Elektroden (111), die
entlang einer ersten Richtung angeordnet sind,
und eine Mehrzahl zweiter Elektroden (112), die
entlang einer zweiten Richtung angeordnet
sind, umfassen, und zumindest eine der ersten
Elektroden (111) oder der zweiten Elektroden
(112) die Nicht-Anzeigesignale sendet,
wobei die ersten Elektroden (111) oder die zweiten Elektroden (112) eine erste Elektrodengruppe (G1) und eine zweite Elektrodengruppe (G2)
umfassen und jede der Elektrodengruppen (G1,
G2) zumindest eine Elektrode umfasst,
wobei die ersten Elektroden oder die zweiten
Elektroden ferner eine dritte Elektrodengruppe
(G3) umfassen, wobei die zweite Elektrodengruppe (G2) die erste Elektrodengruppe räumlich von der dritten Elektrodengruppe trennt,
wobei die Nicht-Anzeigesignale einen ersten
Zustand (S1), einen zweiten Zustand (S2) und
einen dritten Zustand (S3) oder eine beliebige
Kombination derselben aufweisen und sich der
erste Zustand (S1), der zweite Zustand (S2) und
der dritte Zustand (S3) voneinander unterscheiden, wobei das Verfahren ferner ein Codieren
der Dateninformationen in den Nicht-Anzeigesignalen mit dem ersten Zustand (S1) und dem
dritten Zustand (S3) aufweist, wobei der erste
Zustand (S1) und der dritte Zustand (S3) jeweils
das Codieren von "1" und "0" darstellen, und das
Verfahren ferner ein Aufnehmen des zweiten
Zustands (S2) in die Nicht-Anzeigesignale aufweist, wobei der zweite Zustand (S2) die Dateninformationen nicht codiert, sondern zum Trennen des ersten Zustands (S1) und des dritten
Zustands (S3) ausgelegt ist, und
wobei das Senden der Nicht-Anzeigesignale
während der ersten Zeit (T1) folgende Schritte
aufweist:
Senden, durch die erste Elektrodengruppe (G1),
der Nicht-Anzeigesignale des ersten Zustands
(S1) oder des dritten Zustands (S3), Senden,
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durch die zweite Elektrodengruppe (G2), der
Nicht-Anzeigesignale lediglich des zweiten Zustands (S2), und Senden, durch die dritte Elektrodengruppe (G3), der Nicht-Anzeigesignale
des ersten Zustands, des zweiten Zustands
oder des dritten Zustands.
2.

Das Nicht-Anzeigesignalcodierungsverfahren gemäß Anspruch 1, wobei das Codierungsverfahren
ferner einen folgenden Schritt aufweist:
Anzeigen zumindest eines Registrierungsmusters
(21) durch das Anzeigemodul (2), wobei das Registrierungsmuster (21) Informationen eines Inhalts,
der durch die Nicht-Anzeigesignale getragen wird,
oder Informationen, die für den Schritt des Empfangens (S20) der Nicht-Anzeigesignale benötigt werden, zeigt.

Revendications
1.

Procédé de codage de signal de non-affichage coopérant avec un substrat à matrice (1) d’un module
d’affichage (2) comportant une pluralité d’électrodes
(111, 112) se croisant entre elles et transmettant une
pluralité de signaux d’affichage nécessaires pour
l’affichage d’une image sur le module d’affichage (2)
et une pluralité de signaux de non-affichage contenant des informations de données pour un objet de
réception externe (3), le procédé de codage de signal de non-affichage comprenant les étapes consistant à:

des du troisième groupe d’électrodes,
dans lequel les signaux de non-affichage présentent un premier état (S1), un deuxième état
(S2) et un troisième état (S3) ou toute combinaison de ces derniers, et le premier état (S1),
le deuxième état (S2) et le troisième état (S3)
sont différents l’un de l’autre,
dans lequel le procédé comprend par ailleurs le
fait de coder les informations de données dans
les signaux de non-affichage avec le premier
état (S1) et le troisième état (S3), le premier état
(S1) et le troisième état (S3) représentant respectivement le codage de "1" et "0", et le procédé comprend par ailleurs le fait d’inclure le
deuxième état (S2) dans les signaux de nonaffichage, où le deuxième état (S2) ne code pas
les informations de données, mais est destiné
à séparer le premier état (S1) et le troisième état
(S3), et
dans lequel ladite transmission des signaux de
non-affichage pendant le premier temps (T1)
comprend le fait de:
transmettre par le premier groupe d’électrodes
(G1) les signaux de non-affichage du premier
état (S1) ou du troisième état (S3), transmettre
par le deuxième groupe d’électrodes (G2) les
signaux de non-affichage uniquement du
deuxième état (S2) et transmettre par le troisième groupe d’électrodes (G3) les signaux de
non-affichage du premier état, du deuxième état
ou du troisième état.
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2.
transmettre (S10) les signaux de non-affichage
par au moins l’une des électrodes (111, 112)
pendant un premier laps de temps (T1); et
recevoir (S20) par couplage au moins une partie
des signaux de non-affichage par l’objet de réception externe (3),
dans lequel les électrodes (111, 112) du substrat
à matrice comportent une pluralité de premières
électrodes (111) disposées dans une première
direction et une pluralité de deuxièmes électrodes (112) disposées dans une deuxième direction, et au moins l’une parmi les premières électrodes (111) ou les deuxièmes électrodes (112)
transmet les signaux de non-affichage,
dans lequel les premières électrodes (111) ou
les deuxièmes électrodes (112) comportent un
premier groupe d’électrodes (G1) et un deuxième groupe d’électrodes (G2), et chacun des
groupes d’électrodes (G1, G2) comporte au
moins une électrode,
dans lequel les premières électrodes ou les
deuxièmes électrodes comportent par ailleurs
un troisième groupe d’électrodes (G3), dans lequel le deuxième groupe d’électrodes (G2) sépare spatialement le premier groupe d’électro-
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Procédé de codage de signal de non-affichage selon
la revendication 1, dans lequel le procédé de codage
comprend par ailleurs une étape consistant à:
afficher au moins un motif d’enregistrement (21) par
le module d’affichage (2), où le motif d’enregistrement (21) montre les informations de contenu portées par les signaux de non-affichage ou les informations requises pour ladite étape de réception
(S20) des signaux de non-affichage.
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