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PRESSURE DETECTOR AND PRESSURE
DETECTOR ARRAY

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] This invention relates to detectors, and more par-
ticularly, to pressure detectors.

[0003] 2. Description of Related Art

[0004] Most modern electronic elements, such as inte-
grated circuits, transistors, diodes, thin-film transistors for
liquid crystal display driving circuits, and solar cells, are
made by using inorganic silicon. Since the substrate and
active region of these electronic elements are composed of
silicon, the substrate of these electronic elements arerigid and
difficult to bend, not working normally when rolled or folded.
[0005] Since deposition of organic material may take place
at or near room temperature, if the inorganic silicon of the
active region (channel layer) of elements in the electronic
elements is replaced with an organic semiconductor material,
the substrate of the electronic elements can be a flexible
plastic substrate or a metal sheet. Such electronic elements
are called flexible electronics.

[0006] The flexible electronics are defined as those elec-
tronic element products that are fabricated on a flexible sub-
strate (for example, a plastic substrate or a metal sheet), and
have a variety of characteristics, such as flexibility, low fab-
rication temperature and light-weight construction. Flexible
electronics may be deposited on a plastic substrate, and may
operate normally when bent and rolled. Flexible electronics
have the advantages of being rollable, portable, and dispos-
able, and can be fabricated in large sizes.

[0007] However, there are still some bottlenecks and prob-
lems in the application and development of the organic elec-
tronic elements and flexible pressure detectors and/or arrays
and/or touch panels of flexible electronics.

[0008] Taiwanese Patent Application No. 200532854,
“Organic vertical transistor and the fabrication method
thereof,” discloses how to fabricate an organic vertical tran-
sistor having a source/drain/gate and teaches the operation
mechanism whereby an active layer of an organic semicon-
ductor is controlled by the gate in a way similar to that of an
ordinary organic field-effect transistor. However, the organic
vertical transistor operates at high voltage and lacks a pres-
sure-detecting function.

[0009] U.S. Pat. No. 7,002,176, “Vertical Organic Transis-
tor,” discloses a vertical organic transistor that is applicable to
organic electronic elements only, and thus lacks a pressure-
detecting function.

[0010] U.S. Pat. No. 5,191,237, “Field-Effect Transistor
Type Semiconductor Sensor,” discloses a field-effect transis-
tor sensor that not only functions as a sensor but also changes
variable resistance according to applied pressure and allows
voltage to be applied to the gate of the field-effect transistor so
as to modulate the current of the drain. Therefore, the ampli-
tude of the external pressure may be estimated by the ampli-
tude of the current of the drain. However, the field-effect
transistor sensor of U.S. Pat. No. 5,191,237 comprises an
ordinary inorganic field-effect transistor and thus cannot be
fabricated on a flexible substrate for use in flexible electron-
ics. The sensor is still an ordinary field-effect transistor, and
does not belong to the art of organic electronic elements of
flexible electronics and flexible pressure detectors.

[0011] U.S. Pat. No. 7,112,755, “Pressure-Sensitive Sen-
sor,” discloses a pressure sensor. The pressure sensor com-
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prises a thin film configured to function as a pressure-sensing
layer and formed from a mixture of plastic/rubber and con-
ductive particles. However, electrodes of the pressure sensor
are disposed between upper and lower substrates and com-
prise a plurality of upper electrodes and a lower electrode to
thereby disadvantageously prevent miniaturization of the
pressure sensor. The lower substrate of the pressure sensor is
not an electrode, and thus the pressure sensor has limited
application and cannot combine with organic electronic ele-
ments.

[0012] U.S. Pat. No. 7,260,999, “Force Sensing Mem-
brane,” discloses a pressure-sensing membrane, which is fab-
ricated by using two electrodes that are crossed to each other
in an passive way. However, leakage currents are generated
between each small pressure unit. Therefore, the pressure
sensing membrane has limited application and cannot com-
bine with organic electronic elements.

[0013] U.S. Pat. No. 7,141,839, “Organic Semiconductor
Sensor Device,” discloses an organic sensor device, which
uses an ordinary organic field-effect transistor as a pressure
detector, wherein an organic layer is a sensing layer. How-
ever, the organic material is easily affected by external mois-
ture and oxygen which can change the characteristics of the
elements. The organic sensor device comprises an organic
field-effect transistor and thus has to operate at high voltage to
the detriment of standby time in practice.

[0014] “Pressure Sensing by Flexible, Organic, Field-ef-
fect Transistors,” Applied Physics Letter, Volume 89, 143502
(2006), a non-patent document, discloses a flexible organic
field-effect transistor. However, it still belongs to an art in
which an ordinary organic field-effect transistor is used as a
pressure sensor. The organic material is easily affected by
external moisture and oxygen, which can change the charac-
teristics of the elements. The flexible organic field-effect tran-
sistor comprises an organic field-effect transistor and thus has
to operate at high voltage to the detriment of standby time in
practice.

[0015] “Organic-Transistor-Based Flexible Pressure Sen-
sors Using Ink-Jet-Printed Electrodes and Gate Dielectric
Layers”, Applied Physics Letters, Volume 89, 253507 (2006),
another non-patent document, discloses an organic-transis-
tor-based flexible pressure sensor, which uses an ordinary
organic field-effect transistor in an array that has a designated
position. However, in that the smallest unit of the whole area
of the pressure sensor is the area that an organic field-effect
transistor actually occupies, it is difficult to reduce the area of
the pressure sensor. Moreover, the organic-transistor-based
flexible pressure sensor, which comprises an organic field-
effect transistor, needs to operate at high voltage to the detri-
ment of standby time in practice.

[0016] Therefore, itis highly desirable to develop a flexible
electronic element that may be fabricated on a flexible sub-
strate, perform as a pressure detector and/or array and/or
touch panel of flexible electronics, has the characteristics and
functions of organic electronic elements and flexible detec-
tors, and is capable of solving the drawbacks of the prior art,
the drawbacks being that the organic detecting layer is readily
affected by the surroundings, the organic field-effect transis-
tor has too high of an operating voltage, and the size of the
element area cannot be reduced.

SUMMARY OF THE INVENTION

[0017] In view of the above-mentioned problems of the
prior art, the present invention provides a pressure detector,
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which includes an organic transistor, a pressure-detecting
layer and a first electrode. The organic transistor has an emit-
ter, an organic layer formed on the emitter, a grid formed in
the organic layer and having holes, and a collector formed on
the organic layer, allowing the organic layer to be sandwiched
between the emitter and the collector. The pressure-detecting
layer is formed on the organic transistor, allowing the collec-
tor to be sandwiched between the organic layer and the pres-
sure-detecting layer. And, the first electrode is formed on the
pressure-detecting layer, allowing the pressure-detecting
layer to be sandwiched between the collector and the first
electrode.

[0018] Inanembodiment, the present invention further pro-
vides a pressure detector, which includes a substrate, an
organic transistor formed on the substrate, and a pressure-
detecting unit. The organic transistor has an emitter, an
organic layer formed on the emitter, a grid formed in the
organic layer and having holes, and a collector formed on the
organic layer, allowing the organic layer to be sandwiched
between the emitter and the collector. The pressure-detecting
unit has a second electrode, a pressure-detecting layer formed
on the second electrode, and a first electrode formed on the
pressure-detecting layer, allowing the pressure-detecting
layer to be sandwiched between the second electrode and the
first electrode, wherein the pressure-detecting unit is electri-
cally coupled with the organic transistor via the second elec-
trode.

[0019] Inanembodiment,the pressure detector may further
include a carrier ancillary layer formed between the emitter
and the organic layer. In an embodiment, the carrier ancillary
layer is a hole injection layer.

[0020] Inanembodiment,the organic transistor is a vertical
organic transistor, such as a polymer space-charge-limited
transistor.

[0021] Inan embodiment having a pressure-detecting unit,
the pressure-detecting unit may be formed on the substrate,
allowing the second electrode to contact the substrate, and the
second electrode to be electrically connected to the grid. Also,
the emitter contacts the substrate, allowing the emitter to be
sandwiched between the substrate and the organic layer. Inan
embodiment, the emitter is made of a material selected from
the group consisting of Indium Tin Oxide, Al/MoQ;, metal
oxide, and an alloy thereof.

[0022] On the other hand, since the pressure-detecting
layer is used to endure external pressure and provide appro-
priate deformation, the pressure-detecting layer comprises an
elastic polymer having conductive particles. When the pres-
sure-detecting layer is pressed and has reduced volume, the
pitch of the conductive particles in the pressure-detecting
layer are reduced, resulting in an increase of the electrical
conductivity of the pressure-detecting layer. Optionally, the
distribution of the conductive particles is adjustable to
thereby enable the conductive particles to separate further
when the pressure-detecting layer is pressed, thereby
decreasing the electrical conductivity of the pressure-detect-
ing layer. The conductive particles selected from the group
consisting of a powder of graphite, metal, and the combina-
tion thereof. The elastic polymer may comprise an elastic
member such as silicon rubber.

[0023] Inanother aspect, the present invention further pro-
vides a pressure detector array, which includes a plurality of
bit-lines, a plurality of word-lines and a plurality of the afore-
mentioned pressure detectors of the present invention, the
pressure detectors being located between and electrically
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coupled with the bit-lines and the word-lines. In an embodi-
ment, the bit-lines are electrically coupled with the pressure
detectors, and the word-lines are coupled with the first elec-
trodes of the pressure detectors. Alternatively, the bit-lines are
essentially composed of the grids of the pressure detectors,
and the word-lines are essentially composed of the first elec-
trodes of the pressure detectors.

[0024] Inyetanother embodiment, the emitters of the pres-
sure detectors have a common electrode, which facilitates the
fabrication process.

[0025] In the present invention, the pressure-detecting
layer conducts its electrode voltage to the collector electrode
and/or grid electrode of the organic transistor. The vertical
organic transistor can provide a satisfactory operational effect
at a 4V operating voltage, and can still work normally at an
operating voltage of as low as 2V or 3V. Therefore, the pres-
sure detector of the present invention may operate at a low
voltage, unlike an ordinary organic field-effect transistor,
which has to operate at a high voltage.

[0026] Moreover, the vertical organic transistor of the
present invention has an active region whose area is decided
by the overlapped area of the electrodes, thereby reducing the
pitch of the electrodes and thus the size of the pressure detec-
tor. Since the electronic elements in the pressure detector of
the present invention are vertical organic transistors, the
present invention effectively reduces the surface area of the
organic field-effect transistor. Thus, the pressure detector of
the present invention can be fabricated on a flexible substrate,
to form a flexible electronic pressure detector and/or array
and/or touch panel.

BRIEF DESCRIPTION OF DRAWINGS

[0027] Theinvention can be more fully understood by read-
ing the following detailed description of the preferred
embodiments, with reference made to the accompanying
drawings, wherein:

[0028] FIG. 1 shows a cross-sectional view of a pressure
detector of the present invention;

[0029] FIG. 2 shows a cross-sectional view of another pres-
sure detector of the present invention;

[0030] FIG. 3(a) shows a cross-sectional view of yet
another pressure detector of the present invention;

[0031] FIG. 3(d) is a characteristic graph illustrating the
current and voltage of the space-charge-limited transistor
shown in F1G. 3(a), where Jc represents the current density of
a collector electrode, Vc represents the voltage of the collec-
tor electrode, and V ; represents the voltage of the grid elec-
trode;

[0032] FIGS. 4(a) to 4(c) are flow charts illustrating the
fabrication of the grid electrode ofthe organic transistor of the
pressure detector of the present invention;

[0033] FIG. 5is a cross-sectional view of a pressure detec-
tor array of the present invention;

[0034] FIG. 6 is a cross-sectional view of the pressure
detector array of the present invention shown in FI1G. 5 along
line A-A;

[0035] FIG. 7 is a cross-sectional view of a pressure detec-
tor array with a common electrode according to the present
invention; and
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[0036] FIG. 8 is a block diagram illustrating an array com-
posed of the pressure detector shown in FIG. 3 according to
the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0037] The following illustrative embodiments are pro-
vided to illustrate the disclosure of the present invention,
these and other advantages and effects being readily under-
standable by those in the art after reading the disclosure of this
specification. The present invention can also be performed or
applied by different embodiments. The details of the specifi-
cation may vary on the basis of different points and applica-
tions, and numerous modifications and variations can be
devised without departing from the spirit of the present inven-
tion.

[0038] FIG. 1 shows a pressure detector 1 of an embodi-
ment according to the present invention. As shown in FIG. 1,
the pressure detector 1 of the present invention comprises a
pressure-detecting unit 2 and an organic transistor 3 such as a
vertical organic transistor. The pressure-detecting unit 2 and
the organic transistor 3 are combined in the vertical direction.
The organic transistor 3 may be a polymer space-charge-
limited transistor, for example. The pressure-detecting unit 2
comprises a pressure-detecting layer 21 and a first electrode
22. In an embodiment, the first electrode 22 may comprise
aluminum, and the pressure-detecting layer 21 may be fabri-
cated by mixing elastic polymer 213 such as silicon rubber
with conductive particles 214 such as graphite particles. As
shown in FIG. 1, a pressure-detecting layer 21 is sandwiched
between a collector 31 of the organic transistor 3 and the first
electrode 22 of the pressure-detecting unit 2.

[0039]  As shown in FIG. 1, an organic transistor 3 is fabri-
cated on a substrate 4. The organic transistor 3 comprises a
collectorelectrode 31, an organic layer 32, a grid electrode 33
and an emitter electrode 35. The collector electrode 31 may
comprise aluminum. The organic layer 32 may comprise
organic polymer material such as P3HT, which is used as an
active region of the organic transistor 3. The grid electrode 33
may comprise aluminum, and is used for adjusting and con-
trolling a voltage distribution between the collector electrode
31 and the emitter electrode 35, and the operation of the active
region. The pressure detector 1 may further comprise a carrier
ancillary layer 34, formed between the emitter electrode 35
and the organic layer 32. The carrier ancillary layer 34 is a
hole injection layer, comprised of a conductive polymer
material such as PEDOT:PSS, and is used for facilitating the
injection of holes into the organic layer 32. The emitter elec-
trode 35 is fabricated from transparent electrode ITO or
Al/MoO;.

[0040] Referring to FIG. 1 again, when pressure P1 is
applied from above to the first electrode 22, the first electrode
22 applies a pressure P2 to the pressure-detecting layer 21.
Then, the pressure-detecting layer 21 is volumetrically com-
pressed and the elastic polymer 213 such as silicon rubber is
deformed. Accordingly, in an aspect, the pitch of the conduc-
tive particles 214 decreases, causing the electrical conductiv-
ity of the pressure-detecting layer 21 to increase. Optionally,
the distribution of the conductive particles 214 is adjustable to
thereby enable the conductive particles 214 to separate fur-
ther when the pressure-detecting layer 21 is pressed, thereby
decreasing the electrical conductivity of the pressure-detect-
ing layer 21. The voltage of the first electrode 22 of the
pressure-detecting unit 2 is conducted to the collector elec-
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trode 31 of the organic transistor 3, the organic transistor 3
located under the pressure-detecting unit 2 operating in an
openor closed state in response to a bias voltage applied to the
grid electrode 33. In other words, the voltage may be con-
ducted to the collector electrode 31 due to the reduction of the
volume of the pressure-detecting layer 21 and the resultant
increase (or decrease) ofthe electrical conductivity, while the
open or closed stated of the organic transistor 3 is controlled
by the application of a bias voltage to the grid electrode 33.
The vertical organic transistor of the present invention can
provide a satisfactory operation effect at a 4V operating volt-
age, but can still work normally at an operating voltage of as
low as 2V or 3V. Therefore, the pressure detector 1 of the
present invention may operate at low voltage, unlike an ordi-
nary organic field-effect transistor which has to operate at a
relatively higher voltage.

[0041] Since the area of the active region constituted by the
organic layer 32 of the organic transistor 3 is decided by the
overlapped area of the electrodes, the vertical organic tran-
sistor 3 may be shrunk by shrinking the line width of each
electrode, such as the collector electrode 31 and/or the grid
electrode 33 and/or emitter electrode 35, the size of the pres-
sure detector 1 being reduced accordingly.

[0042] The pressure-detecting unit 2 and the pressure
detector of the organic transistor 3 may be fabricated on a
flexible substrate, and used as a pressure detector and/or array
and/or touch panel of a flexible electronic device.

[0043] FIG. 2 shows a pressure detector of another embodi-
ment according to the present invention. As shown in F1G. 2,
the pressure detector of the present embodiment comprises a
pressure-detecting unit 2 and an organic transistor 3. The
pressure-detecting unit 2 and the organic transistor 3 are
combined in the vertical direction. The pressure-detecting
unit 2 comprises the pressure-detecting layer 21, the first
electrode 22, and a pressure-buffering layer 23 formed on top
of the first electrode 22.

[0044] The purpose of putting the pressure-buffering layer
23 on the first electrode 22 is to prevent a pressure P3 from
being applied to the first electrode 22 directly, so as not to
affect the structure or input/output signals of the first elec-
trode 22. However, the pressure-buffering layer 23 is not a
necessary component for the pressure detecting mechanism.
In practice, the pressure-buffering layer 23 is optionally
included.

[0045] FIG. 3(a) shows a pressure detector of yet another
embodiment according to the present invention. As shown in
FIG. 3(a), the pressure detector of the present embodiment
comprises the pressure-detecting unit 2 and the organic tran-
sistor 3, wherein the pressure-detecting unit 2 and the organic
transistor 3 are both formed on the substrate 4. Inthis embodi-
ment, the organic transistor 3 may be, for example, a vertical
polymer space-charge-limited transistor, and the pressure-
detecting unit 2 comprises a pressure-detecting layer 21, a
first electrode 22, and a second electrode 24. The electrodes
are all composed of aluminum, wherein the second electrode
24 is formed and installed on the substrate 4 and contacts the
substrate 4, and the pressure-detecting layer 21 comprises an
elastic polymer having conductive particles. Furthermore, the
second electrode 24 is electrically connected to a grid elec-
trode 33 of the adjacent organic transistor 3.

[0046] As shown in FIG. 3(a), the organic transistor 3 is
placed on the substrate 4, and comprises a collector electrode
31, an organic layer 32, the above-mentioned grid electrode
33 and an emitter electrode 35. The collector electrode 31



US 2011/0108936 Al

may comprise aluminum. The organic layer 32 may be con-
stituted of a polymer material such as P3HT, for used as an
active region of the organic transistor 3. The grid electrode 33
may also comprise aluminum, for adjusting and controlling
the operation of the active region and the voltage distribution
between the collector electrode 31 and the emitter electrode
35. Since the pressure-detecting layer 21 is electrically
coupled to the grid electrode 33 via the second electrode 24,
a variety of voltages (not shown) may be output via the
pressure-detecting layer 21 to the grid electrode 33, so as to
modulate the output current of the collector electrode 31 of
the organic transistor 3. In this embodiment, the pressure
detector may further comprise the carrier ancillary layer 34
such as a hole injection layer. The hole injection layer may
comprise a polymer-typed conductive material such as
PEDQT:PSS, for facilitating the injection of the holes into the
organic layer 32. Note that the carrier ancillary layer 34 may
be installed in the pressure detector as needed.

[0047] In this embodiment, when a pressure P4 is applied
from above to the first electrode 22, the electrode 22 applies a
pressure PS to the pressure-detecting layer 21. Then, the
pressure-detecting layer 21 is volumetrically compressed and
the elastic polymer 213 is deformed. Accordingly, in an
aspect, the pitch of the conductive particles 214 decreases,
resulting in an increase of electrical conductivity of the pres-
sure-detecting layer 21. Optionally, the distribution of the
conductive particles 214 is adjustable to thereby enable the
conductive particles 214 to separate further when the pres-
sure-detecting layer 21 is pressed, thereby decreasing the
electrical conductivity of the pressure-detecting layer 21. In
that the voltage of the first electrode 22 of the pressure-
detecting unit 2 is conducted to the second electrode 24, and
the voltage of the first electrode 22 is indirectly conducted to
the grid electrode 33 of the organic transistor 3 due to the
electrical coupling of the second electrode 24 with the grid
electrode 33 of the organic transistor 3, the organic transistor
3 may modulate the current of the collector electrode 31 using
the variable voltage of the grid electrode 33. Therefore, when
constant voltages are applied to the emitter electrode 35 and
the collector electrode 31 of the organic transistor 3, the
application of different pressure P5 to the pressure-detecting
layer 21 may change the generated voltage of the grid elec-
trode 33 and modulate the current of the collector electrode
31

[0048] When an appropriate bias voltage is applied to the
grid electrode 33, the organic transistor 3 may operate in an
open or closed state. In other words, the organic transistor 3
may operate in the open or closed state by an electrical con-
ductivity change following the volumetric compression of the
pressure-detecting layer 21, voltage conduction of the second
electrode 24 and the grid electrode 33, and modulation of the
current of the collector electrode 31.

[0049] Since the area of the active region constituted by the
organic layer 32 of the vertical organic transistor 3 of the
present invention is decided by the overlapped area of the
electrodes, the organic transistor 3 may be downsized, and the
area of the pressure detector 1 may be reduced, by reducing
the line width of each electrode, such as the collector elec-
trode 31 and/or grid electrode 33 and/or emitter electrode 35.
[0050] Similarly, the pressure detector of the present inven-
tion that comprises the pressure-detecting unit 2 and the
organic transistor 3 may be fabricated on a flexible substrate,
for use as a pressure detector and/or array and/or touch panel
of a flexible electronic device.

[0051] Further refer to FIG. 3(b), which is a characteristic
graph illustrating the current and voltage relationship of the
space-charge-limited transistor shown in FIG. 3(a). As shown
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in FIG. 3(b), when a 4V voltage is applied to the collector
electrode, the organic transistor 3 may operate in the open or
closed state through the variation of the electric conductivity,
by modulating the voltage of the grid electrode 33, or by the
amplitude of the voltage. It can be seen that the vertical
organic transistor may provide satisfactory operation effect at
a 4V operating voltage, and can still work normally at an
operating voltage of as low as 2V or 3V.

[0052] FIGS. 4(a) to 4(c) are flow charts illustrating the
fabrication of a grid electrode of a vertical organic transistor
of a pressure detector of the present invention. As shown in
FIG. 4(a), an emitter electrode 35, a carrier ancillary layer 34
and an organic layer 321 are formed on the substrate 4 with a
well-known process. Then, after nano-meter balls 331 are
placed on the organic layer 321, the organic layer 321 on
which the nano-meter balls are placed is evaporated and
deposited with metal 332, the result being shown in FIG. 4(5).
Since the vapor ofthe metal 332 moves linearly, the metal 332
is absent from wherever it is covered with the nano-meter
balls 331, as shown in FIG. 4(c). After the nano-meter balls
331 are removed, dotted or segment-distributed holes are
formed on the surface of the organic layer 321, and the metal
332 acts as the grid electrode 33. On the other hand, the
dimensions of the holes, such as the diameter of the round
holes, may be decided according to the size of the nano-meter
balls 331. In an embodiment, the diameter of the holes is
approximately 100 to 200 nm.

[0053] FIG. 5 shows an array composed of a plurality of the
pressure detectors of the present invention shown in FIG. 1.
As shown in FIG. 5, the array 5 comprises a plurality of
bit-lines 33'(33), a plurality of word-lines 22'(22) and a plu-
rality of the pressure detectors 6 disposed on the substrate 4
and arranged in array. Bach of the pressure detectors 6 is
essentially disposed between and electrically coupled with
the bit-lines 33" and the word-lines 22'. As shown in the
drawings, the bit-lines 33" are electrically coupled with the
grid electrodes of the pressure detectors 6 that are disposed in
the direction of the bit-lines 33', and the word-lines 22' are
coupled with the first electrodes of the pressure detectors 6
that are disposed in the direction of the word-lines 22".

[0054] FIG. 6 shows a cross-sectional structure of the pres-
sure detector array of the present invention shown in FIG. 5
along a line A-A. In the embodiment, the bit-lines 33' are
essentially composed of the grid electrodes 33 of the pressure
detectors 6, and the word-lines 22' are essentially composed
of the first electrodes 22 of the pressure detectors 6, wherein,
in the vertical direction of each separate one of the collector
electrodes 31, a single pressure detector 6 is indicated. The
characteristics and operations of the pressure detectors of
FIGS. 7 and 2 are the same, and thus the working principles of
the pressure detector of FIG. 7 are hereby omitted.

[0055] Referring to FIG. 7, in the embodiment, the pressure
detector 8 has a structure similar to that of the pressure detec-
tor of FIG. 6, except that the emitter electrodes 35 of the
pressure detector 8 have a common electrode. Therefore, it is
more convenient to fabricate the pressure detector or array on
the substrate.

[0056] FIG. 81isa structural diagram of an array constituted
by the pressure detector shown in FIG. 3 according to the
present invention. As described earlier, the array 9 comprises
a plurality of bit-lines 33', a plurality of word-lines 22', and a
plurality of the pressure detectors disposed on the substrate 4
and arranged in array. Each of the pressure detectors is
located between and electrically coupled with the bit-lines 33'
and the word-lines 22'. In particular, the array 9 is constituted
by pressure-detecting units 11, 12, 13, 14, 15,16, 17, 18 and
19 arranged in array. In an embodiment, the pressure-detect-
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ing units 11-19 may be the pressure detector of the present
invention shown in FIG. 3; the bit-lines 33' are electrically
coupled with the collector electrodes of the pressure-detect-
ing units (such as, 11, 14 and 17) located in the direction of the
bit-lines 33'; and the word-lines 22' are coupled with the first
electrodes of the pressure-detecting units (such as, 11,12 and

13) located in the direction of the word-lines 22'.

[0057] In summary, the pressure detector of the present

invention is applied to a pressure detection environment.

When the pressure-detecting layer in the pressure detector is

applied with pressure and has its volume compressed, the

electrical conductivity of the pressure-detecting layer varies.

Since the area of the active region of the pressure detector

depends on the overlapped area of the electrodes, the area of

the pressure detector may be reduced by reducing the line
width of the electrodes. The pressure detector of the present
invention may be fabricated on a flexible substrate, and used

as a pressure detector and/or array and/or touch panel of a

flexible electronic device. The pressure detector of the present

invention has the followings advantages.

[0058] 1. It solves the problems that the organic detector
layer is not affected by external members, and the organic
field-effect transistor has too high an operating voltage.

[0059] 2. The operating voltage of the pressure detector is
reduced because of short channel length.

[0060] 3.Theareaofthe active region of the pressure detec-
tor depends on the overlapped area of the electrodes, and
thus the area of the pressure detector can be reduced by
reducing the line width of the electrodes, so as to reduce the
area of the organic field-effect transistor.

[0061] The foregoing descriptions of the detailed embodi-
ments are illustrated to disclose the features and functions of
the present invention and are not restrictive of the scope of the
present invention. It will be understood by those in the art that
many modifications and variations can be made to the
embodiments according to the spirit and principles in the
disclosure of the present invention and yet still fall within the
scope of the appended claims.

What is claimed is:

1. A pressure detector, comprising:

an organic transistor having an emitter, an organic layer
formed on the emitter, a grid formed in the organic layer
and having holes, and a collector formed on the organic
layer, allowing the organic layer to be sandwiched
between the emitter and the collector;

a pressure-detecting layer formed on the organic transistor,
allowing the collector to be sandwiched between the
organic layer and the pressure-detecting layer; and

a first electrode formed on the pressure-detecting layer,
allowing the pressure-detecting layer to be sandwiched
between the collector and the first electrode.

2. The pressure detector of claim 1, further comprising a
carrier ancillary layer formed between the emitter and the
organic layer, the carrier ancillary layer being a hole injection
layer.

3. The pressure detector of claim 1, wherein the pressure-
detecting layer comprises an elastic polymer having conduc-
tive particles selected from the group consisting of a powder
of graphite, metal, and a combination thereof, the elastic
polymer being silicon rubber.

4. The pressure detector of claim 1, wherein the emitter is
made of a material selected from the group consisting of
Iridium Tin Oxide and AI/MoO,.

5. A pressure detector array, comprising;

a plurality of bit-lines;

a plurality of word-lines; and
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a plurality of the pressure detectors of claim 1, the pressure
detectors being located between and electrically coupled
with the bit-lines and the word-lines.

6. The pressure detector array of claim 5, wherein the
bit-lines are electrically coupled with the grids of the pressure
detectors, and the word-lines are coupled with the first elec-
trodes of the pressure detector, the pressure detectors having
emitters sharing a common electrode.

7. The pressure detector array of claim 5, wherein the
bit-lines are essentially composed of the grids of the pressure
detectors, and the word-lines are essentially composed of the
first electrodes of the pressure detectors, the pressure detec-
tors having emitters sharing a common electrode.

8. A pressure detector, comprising;

a substrate;

an organic transistor formed on the substrate, the organic
transistor having an emitter, an organic layer formed on
the emitter, a grid formed in the organic layer and having
holes, and a collector formed on the organic layer, allow-
ing the organic layer to be sandwiched between the
emitter and the collector; and

apressure-detecting unit having a second electrode, a pres-
sure-detecting layer formed on the second electrode, and
a first electrode formed on the pressure-detecting layer,
allowing the pressure-detecting layer to be sandwiched
between the second electrode and the first electrode,

wherein the pressure-detecting unit is electrically coupled
to the organic transistor via the second electrode.

9. The pressure detector of claim 8, further comprising a
carrier ancillary layer formed between the emitter and the
organic layer, the carrier ancillary layer being a hole injection
layer.

10. The pressure detector of claim 8, wherein the pressure-
detecting unit is formed on the substrate, allowing the second
electrode to contact the substrate, and the second electrode to
be electrically connected to the grid.

11. The pressure detector of claim 8, wherein the pressure-
detecting layer comprises an elastic polymer having conduc-
tive particles selected from the group consisting of powder of
graphite, metal, and a combination thereof, the elastic poly-
mer being silicon rubber.

12. The pressure detector of claim 8, wherein the emitter
contacts the substrate, allowing the emitter to be sandwiched
between the substrate and the organic layer.

13. The pressure detector of claim 8, wherein the emitter is
made of a material selected from the group consisting of
Indium Tin Oxide and AI/MoOs,.

14. A pressure detector array, comprising:

a plurality of bit-lines;

a plurality of word-lines; and

a plurality of the pressure detectors of claim 8, the pressure
detectors being located between and electrically coupled
with the bit-lines and the word-lines.

15. The pressure detector array of claim 14, wherein the
bit-lines are electrically coupled with the collectors of the
pressure detectors, and the word-lines are coupled with the
first electrodes of the pressure detector, the pressure detectors
having emitters sharing a common electrode.

16. The pressure detector array of claim 14, wherein the
bit-lines are essentially composed of the collectors of the
pressure detectors, and the word-lines are essentially com-
posed of the first electrodes of the pressure detectors, the
pressure detectors having emitters sharing a common
electrode.



