
Description Title of Invention: MICRO-ELECTRODE ARRAY PACKAGE USING LIQUID
CRYSTAL POLYMER AND MANUFACTURING METHOD THEREOF Technical Field [1] This
disclosure relates to a micro-electrode array package using a liquid
crystal polymer and a method for manufacturing the same. More particularly,
this disclosure relates to a micro-electrode array package that allows
electrodes and signal processing and communication modules required for
realizing sensors and neural prosthetics to be used for a long time while
not being affected by moisture and ions in vivo, and to a method for
manufacturing the same. [2] Background Art [3] In general, the term
'micro-electrode array' refers to a structure attached to or implanted into
a living body to convert bio-chemical responses and bio-signals into
electric signals to be collected, or to deliver electric signals for neural
stimulation. [4] The technology of micro-electrode array package disclosed
herein includes bio-signal recording and stimulating electrodes (also
referred to as 'micro-electrodes' hereinafter) and encapsulated packages
thereof. Particularly, since the bio-signal recording and stimulating
electrodes should be implanted into living bodies for a long time, they
have to be electrically insulated and protected from being damaged by
moisture and ions in vivo. Conventional micro-electrodes using polymers
such as polyimide and parylene are susceptible to the in vivo environment,
and thus are limited in their applications. Under these circumstances,
liquid crystal polymers (also referred to as 'LCP' hereinafter) capable of
resisting against the in vivo environment have been used as micro-electrode
materials. However, because such LCPs have poor processability, there is an
imminent need for a novel method. [5] Encapsulated packages are required
for insulating and protecting bio-signal recording and neural stimulation
devices or other electronic parts from moisture or ions. Since encapsulated
packages should not adversely affect user's daily life after they are
inserted into the user's body, one of the most important factors to be
considered in designing the encapsulated packages is dimension. Therefore,
there has been a need for packages that allow easy modification of
dimensions and are strongly resistant against moisture or ions. [6]
Disclosure of InventionTechnical Problem 



[7] Provided is a micro-electrode array package using a LCP that solves the
abovementioned problems in the related art. A method for manufacturing the
micro-electrode array package is also provided. [8] Solution to Problem [9]
Disclosed herein is a micro-electrode array package including a
micro-electrode array comprising: a substrate section including LCP; an
electrode section collecting and transferring bio-signals; and a cover
section insulating and protecting the electrode section and including LCP,
wherein the electrode section is disposed in contact with one surface of
the substrate section, the cover section is adhered in contact with the
surface of the substrate section on which the electrode section is
disposed, and a space independent from the external environment is formed
between the substrate section and the cover section adhered thereto. [10]
Disclosed herein too is a method for manufacturing a micro-electrode array
package, including: forming alignment holes in a substrate section
including LCP and a cover section including LCP; forming site window holes
for an electrode section-exposure in the cover section; forming an
electrode section on one surface of the substrate section; aligning the
substrate section and the cover section by the alignment holes, and
adhering the substrate section and the cover section with each other; and
cutting the substrate section and the cover section adhered thereto to
provide an outer shape. Advantageous Effects of Invention [11] The method
disclosed herein enables manufacture of a micro-electrode array package in
a stable and prompt manner. On the contrary, the processes of the related
art have disadvantages in that they include long-term plasma etching
operations, thereby causing damages on electrode patterns formed of metals,
and are not time-efficient. In addition, the method disclosed herein avoids
a need for forming an etching mask pattern and plasma etching operation,
and thus reduces the time required for manu facturing micro-electrode array
packages. Further, the method disclosed herein uses a single material for
encapsulating micro-electrodes and other sections so that the assembled
sections are not exposed to the exterior, and thus may be advantageous to
achieve high-density multi-channel systems. [12] Brief Description of
Drawings [13] The above and other aspects, features and advantages of the
disclosed exemplary em bodiments will be more apparent from the following
detailed description taken in con junction with the accompanying drawings
in which:[14] Fig. 1 is a sectional view showing a micro-electrode array
package according to the 



related art; [15] Fig. 2 illustrates a method for manufacturing a
micro-electrode array using a LCP according to the related art; [16] Fig. 3
is a sectional view showing the micro-electrode array package according to
one embodiment disclosed herein; [17] Fig. 4 is a flow chart of the method
for manufacturing a micro-electrode array package according to one
embodiment disclosed herein; [18] Fig. 5 is a flow chart of the method for
manufacturing a micro-electrode array package according to another
embodiment disclosed herein; [19] Fig. 6 illustrates the method for
manufacturing a micro-electrode array package according to one embodiment
disclosed herein; and [20] Fig. 7 is a perspective view of the
micro-electrode array package according to one embodiment disclosed herein.
[21] Mode for the Invention [22] Exemplary embodiments now will be
described more fully hereinafter with reference to the accompanying
drawings, in which exemplary embodiments are shown. This disclosure may,
however, be embodied in many different forms and should not be construed as
limited to the exemplary embodiments set forth therein. Rather, these
exemplary embodiments are provided so that this disclosure will be thorough
and complete, and will fully convey the scope of this disclosure to those
skilled in the art. In the description, details of well-known features and
techniques may be omitted to avoid unnecessarily obscuring the presented
embodiments. [23] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to be limiting
of this disclosure. As used herein, the singular forms "a", "an" and "the"
are intended to include the plural forms as well, unless the context
clearly indicates otherwise. Furthermore, the use of the terms a, an, etc.
does not denote a limitation of quantity, but rather denotes the presence
of at least one of the referenced item. It will be further understood that
the terms "comprises" and/or "comprising" or "includes" and/or "including"
when used in this specification, specify the presence of stated features,
regions, integers, steps, operations, elements, and/or components, but do
not preclude the presence or addition of one or more other features,
regions, integers, steps, operations, elements, components, and/or groups
thereof. [24] Unless otherwise defined, all terms (including technical and
scientific terms) used herein have the same meaning as commonly understood
by one of ordinary skill in theart. It will be further understood that
terms, such as those defined in commonly used 



dictionaries, should be interpreted as having a meaning that is consistent
with their meaning in the context of the relevant art and the present
disclosure, and will not be in terpreted in an idealized or overly formal
sense unless expressly so defined herein. [25] In the drawings, like
reference numerals in the drawings denote like elements. The shape, size
and regions, and the like, of the drawing may be exaggerated for clarity.
[26] Fig. 1 is a sectional view showing a micro-electrode array package
according to the related art. As shown in Fig. 1, according to the related
art, an encapsulated package having electronic devices such as signal
processing and communication units (referred to also as an "internal unit"
hereinafter) enclosed therein is connected with a microelectrode by way of
a feed-through. The package is formed using a metal or ceramic material,
and an exposed part of the feed-through is coated with an additional in
sulation material to prevent the feed-through from being exposed to the
exterior. Thus, the micro-electrode array package according to the related
art has poor sealability due to the heterogeneous binding between the
encapsulated package and the microelectrode, and thus is limited in
electrodes channel extension. [27] Fig. 2 illustrates a method for
manufacturing a micro-electrode array using a LCP according to the related
art, wherein Fig. 2(a) shows a plasma etching process, and Fig. 2(b) shows
a thermal-bonding process using a heat press. [28] Referring to Fig. 2(a),
since the LCP is an opaque material, alignment keys on each layer cannot be
seen through the LCP. In addition, after carrying out a thermal-bonding
process by a heat press, the internal metal pattern is displaced due to the
shrinkage and expansion of the LCP. Therefore, the method for manufacturing
a micro-electrode according to the related art may cause misalignment of an
etching mask, resulting in damages on the metal pattern or other structural
parts. Further, the LCP has a low plasma etching rate and provides a
non-uniformly etched surface. As a result, the plasma etching process
according to the related art may cause damages on the metal pattern and
other structural parts when forming the window holes for an
electrodeexposure and the outer shape of electrode via plasma etching. [29]
Fig. 2(b) illustrates an alternative process that avoids the
above-mentioned problems of the plasma etching process as shown in Fig.
2(a). In the process as shown in Fig. 2(b), the window holes for an
electrode-exposure are formed before carrying out the LCP bonding process.
However, the process as shown in Fig. 2(b) entails another problem. In
other words, during the thermal-bonding process by the heat press according
to the related art, the same amount of pressure is applied to each layer,
while the layer having the window holes therein is subjected to a
relatively excessive amount of pressure at the border portion of the window
holes. Such excessive pressure may 



cause damages on the metal pattern and other structural parts. Moreover,
when theLCP has a lower melting point than the heating temperature of the
heat press, a reflow phenomenon may occur, resulting in disappearance of
the preformed micro-hole. [30] Fig. 3 is a sectional view showing the
micro-electrode array package according to one embodiment disclosed herein.
The micro-electrode array package according to one embodiment disclose
herein, is provided to overcome the above-mentioned problems occurring in
the conventional processes of the related art as shown in Fig. 1 and Fig.
2. Fig. 3(a) shows a bi-layer structure, and Fig. 3(b), Fig. 3(c) and Fig.
3(d) each show a tri-layer structure. These multi-layer structures could be
utilized to control the overall height and surface curvature of the
micro-electrode array package using several kinds of LCPs which have
different thicknesses and coefficients of thermal expansion (CTE). In
addition, the multi-layer structure as shown in Fig. 3(d) allows vertical
extension of the number of channels by overcoming a limitation in the
horizontal dimension of the package. [31] The micro-electrode array package
as shown in Fig. 3(a) includes: a substrate section 10 including LCP; an
electrode section 30 formed on the substrate layer; a functioning section
50 connected with the electrode section and carrying out signal processing
and communication; and a cover section 20 insulating and protecting the
electrode section and the functioning section and including LCP. The cover
section further includes site window holes 40 through which the electrode
section is exposed to the external en vironment. Bio-signals may be
collected through the window holes 40, and then transferred to the
functioning section 50 by way of the electrode section 30. In addition, the
functioning section 50 processes, stores and transmits/receives the
signals. The functioning section 50 is provided with an internal antenna so
as to transmit the bio-signals through the communication with an external
controller. The functioning section 50 includes the same elements as the
above-mentioned internal unit. [32] The electrode section 30 collects
bio-signals. The electrode section 30 also functions to provide a
bio-stimulating current. The internal unit is connected with the electrode
section 30 so that the collected bio-signals are transferred thereto. In
addition, the internal unit processes, stores and analyses the bio-signals,
and transmits the biosignals to the external part. The electrode section 30
is formed on the substrate section and may have a metal pattern-like shape.
[33] The micro-electrode includes the substrate section 10, the cover
section 20 and the electrode section 30. The micro-electrode collects
bio-signals or provides biostimulating signals. The micro-electrode
transfers the bio-signals collected by the electrode section 30 to the
internal unit, receives the bio-stimulating current or signals 



provided from the internal unit, and applies the current or signals to a
tissue in vivo through the electrode section.[34] The substrate section 10
provides a substrate on which the electrode section 30 is formed. The
substrate section 10 also functions to insulate and protect structural
elements inside the micro-electrode array package or the electrode section
when the micro-electrode array package is inserted into a living body. [35]
The cover section 20 covers the substrate section and the electrode
section. The cover section 20 further includes site window holes 40 through
which a portion of the electrode section is exposed to the environment in
vivo. Through the window holes 40, the electrode section may be in contact
with a tissue in vivo to collect bio-signals or to provide bio- stimulating
current or signals. The cover section 20 also functions to insulate and
protect structural elements inside the micro-electrode array package or the
electrode section when the micro-electrode array package is inserted into a
living body. [36] To perform the thermal-bonding process between the
substrate section 10 and the cover section 20, a difference of melting
points is used. The bonding process is carried out by heat press welding or
laser welding. When adjusting the temperature in the heat press process to
a temperature between the melting point of the substrate section and that
of the cover section, a lower melting temperature section melts so that
both sections are adhered to each other. Otherwise, when using the laser
welding process, laser heating under a certain pressure causes a lower
melting point section to be molten so that both sections are adhered to
each other. Therefore, the cover section and the substrate section use
different LCPs having different melting temperatures. [37] In addition, as
shown in the sectional view of Fig. 3(a), the cover section 20 is formed to
have a Tl" -shaped curvature, and a space is formed while the cover section
and the substrate section are adhered to each other. The functioning
section 50 is disposed in the space to perform its function while not being
affected by the external environment. Since the functioning section 50 is
disposed in the space, the microelectrode including the electrode section,
the substrate section and the cover section may be integrated with the
functioning section, thereby realizing a micro-electrode array package
formed as a single package type. [38] The functioning section 50 disposed
in the space avoids a need for a feed-through as shown in the
micro-electrode array package of Fig. 1. Therefore, it is possible to
overcome a limitation in the number of channels. In addition, the resultant
package shows excellent seal-ability since it uses single material binding
instead of het erogeneous binding between a metallic or ceramic
encapsulation package and a microelectrode. [39] Fig. 3(b) shows a
micro-electrode array package, wherein the substrate section 10 of Fig.
3(a) includes a first substrate section 11, and a second substrate section
12. As 



mentioned above, the tri-layer structure as shown in Fig. 3(b) may be
controlled in the height (or thickness) and curvature of the
micro-electrode array package. Like themicro-electrode array package as
shown in Fig. 3(b), the first substrate 1 1 has a melting temperature
different from the melting temperature of either of the second substrate
section 12 and the cover section 20. The substrate sections 11 and 12 and
the cover section 20 are adhered to each other with the proviso that they
have different melting temperatures of the LCPs. In the micro-electrode
array package as shown in Fig. 3(b), the second substrate section 12 has a
lower melting temperature than the cover section 20. [40] Fig. 3(c) shows a
micro-electrode array package, wherein the cover section 20 of Fig. 3(a)
includes a first cover section 21, and a second cover section 22. The
microelectrode array package as shown in Fig. 3(c) has a tri-layer
structure to control the height (or thickness) and curvature of the package
and to reinforce the package shape formed on the cover section. In the
micro-electrode array package as shown in Fig. 3(c), the first cover
section 2 1 has a lower melting temperature than the substrate section 10
and the second cover section 22. Since the first cover section 2 1 in which
the window holes 40 are formed has a lower melting temperature, a reflow
phenomenon may occur during the high-temperature bonding process.
Considering this, the first cover section has larger window holes as
compared with the window holes of the second cover section. [41] Fig. 3(d)
shows a micro-electrode array package, wherein the first substrate section
1 1 and the second substrate section 12 each include an electrode section.
The tri-layer or higher structure formed in this manner allows extension of
the number of electrode channels of a micro-electrode array package in the
vertical direction as well as the horizontal direction. In the
micro-electrode array package as shown in Fig. 3(d), the second substrate
section has a lower melting temperature than the cover section and the
first substrate section. Thus, a reflow phenomenon may occur during the
hightemperature bonding process. Considering this, the second substrate
section has larger window holes as compared with the window holes of the
cover section. [42] Fig. 4 is a flow chart of the method for manufacturing
a micro-electrode array package according to one embodiment disclosed
herein. The method includes: forming alignment holes in a substrate section
including LCP and a cover section including LCP(SlOO); forming site window
holes for an electrode section-exposure in the cover section(S200); forming
the electrode section on one surface of the substrate section(S300);
adhering the substrate section and the cover section with each other(S400);
and cutting the substrate section and the cover section adhered thereto to
provide an outer shape(S500). 



[43] According to one embodiment of the method for manufacturing a
micro-electrode array package disclosed herein, the alignment holes which
have fine key-shapes for a precise alignment process are formed on each of
sections, unlike the method of therelated art including formation of metal
patterned alignment keys. According to the related art, the alignment keys
are formed on the substrate section, the sections are assembled with each
other, and then etching is performed after locating the alignment keys.
However, since LCPs are opaque materials, the use of alignment keys as
mentioned above prohibits one from locating the alignment keys, thereby
causing mis alignment. [44] To solve the above-mentioned problem, the
method for manufacturing a microelectrode array package using a LCP
according to one embodiment includes forming alignment holes in the
substrate section and the cover section, and both sections are aligned with
each other using the alignment holes. The method avoids a need for a
long-time plasma etching operation using an etching mask of the method
according to the related art, and thus prevents such misalignment. In
addition, since the method includes no plasma etching operation using an
etching mask, it is possible to reduce the cost and time required for
fabricating the etching mask, and to prevent each part or structure from
being damaged by the etching operation. [45] Unlike the method according to
the related art, the method for manufacturing a micro-electrode array
package according to one embodiment includes forming site window holes for
an electrode section-exposure before adhering the different sections are
adhered to each other. Forming the window holes for an electrode
section-exposure before adhering the cover section and the substrate
section intends to prevent structures or metal patterns (electrode section)
from being damaged by the misalignment during the etching operation. In
addition, forming the window holes for an electrode sectionexposure in the
above-described manner intends to avoid a need for the etching mask, which,
otherwise, is required for the etching operation subsequent to the
thermalbonding process according to the related art, and thus to reduce the
time and cost needed for fabricating the etching mask pattern. [46] In
other words, according to one embodiment of the method disclosed herein,
the alignment holes and the window holes for an electrode section-exposure
are formed before the sections forming the micro-electrode array package
are adhered to each other, thereby preventing damages on the electrode and
the misalignment during the etching. In addition, the method according to
one embodiment of the method disclosed herein adopts a laser etching
process instead of a plasma etching process, and thus avoids a need for an
etching mask and reduces the time and cost required for carrying out
etching. 



[47] In the operation (SlOO) of forming alignment holes in the substrate
section including LCP and the cover section including LCP, alignment holes
are formed to align the position of the holes in each layer with the
position of the electrode section. The alignment holes serve to prevent
misalignment of different sections during thesubsequent thermal-bonding
between the substrate section and the cover section, the formation of the
window holes for an electrode section-exposure and the formation of the
electrode section. Forming the alignment holes before the substrate section
and the cover section are adhered to each other is due to the opacity of
LCP. Forming alignment keys using a metal pattern as in the method
according to the related art prohibits one from locating the alignment keys
after the adhering the substrate section and the cover section. On the
contrary, the alignment holes, which have fine keyshapes, enable precise
alignment of the substrate section and the cover section and the position
of the electrode section. [48] In the operation (S200) of forming the site
window holes for an electrode sectionexposure 40 in the cover section, the
resultant holes 40 have size varying with the melting temperature of the
LCP cover section and that of the LCP substrate section. If the cover
section has a lower melting temperature than the LCP substrate section that
is in contact with the bottom portion of the cover section, the window
holes 40 may be formed to be larger than the desired final size. This is
because the window holes may be shrunk due to a reflow phenomenon during
the subsequent thermal-bonding process. On the other hand, if the cover
section has a higher melting temperature than the substrate section, the
window holes 40 may be formed to be the same in size as the desired final
size. This is because the higher melting temperature of the cover section
than the substrate section prevents the cover section from melting during
the thermalbonding process, and thus the window holes 40 formed in the
cover section ex periences no deformation. [49] In the operation (S300) of
forming the electrode section on the substrate section, the electrode
section is formed using conventional semiconductor based fabrication
processes such as thin metal film deposition, photolithography, and wet
etching or lift off processes. In the photolithography step, a photomask
for electrode patterns is aligned with aforementioned alignment holes on
the substrate section, so that the electrode section can be formed on a
desired position. [50] In the operation (S400) of adhering the substrate
section and the cover section with each other, alignment pins are inserted
into the alignment holes so that the substrate section and the cover
section are aligned, and then both sections are adhered to each other. In
this operation (S400), the substrate section and the cover section are
adhered to each other using the heat press welding or laser welding. As
described above, 



different melting temperatures of different sections enable the
thermal-bonding of the sections during the heat press welding or laser
welding. In other words, the bonding is accomplished by the section with a
lower melting temperature. [51] In addition, the operation (S400) of
adhering the substrate section and the cover section may further include
disposing a press pad section to prevent the structure frombeing damaged by
the pressure applied during the heat press welding or laser welding. The
press pad section is disposed in such a manner that it is in contact with
the surface of the substrate section having no electrode section. The press
pad section has predefined 3-dimensional surface morphologies, and thus a
normal pressure is applied to the convex portions of the 3-D surface, not
to the concave portions thereof. The ad ditional operation of disposing the
press pad section prevents damages on the window holes for an electrode
section-exposure or on the electrode section. [52] In the operation (S500)
of cutting the substrate section and the cover section to provide an outer
shape, undesired portions except the outer shape are cut out using the
alignment holes. The cutting operation finishes the manufacture of a
micro-electrode array package. [53] In addition, the operation (SlOO) of
forming alignment holes in the substrate section including LCP and the
cover section including LCP, the operation (S200) of forming the site
window holes for an electrode section-exposure in the cover section, and
the operation (S500) of cutting the substrate section and the cover section
to provide an outer shape may be carried out by laser processing. The
adoption of laser processing results from the fact that plasma processing
used in the related art provides a low etching rate and increased exposure
time of the electrode section, leading to damages on the electrode section
and non-uniform etched surfaces and appearances. [54] Fig. 5 is a flow
chart of the method for manufacturing a micro-electrode array package
according to another embodiment disclosed herein. The method includes:
forming alignment holes in a substrate section including LCP and a cover
section including LCP(SlOO); molding the cover section(S150); forming site
window holes for an electrode section-exposure on the cover section(S200);
forming the electrode section on one surface of the substrate
section(S300); adhering the substrate section and the cover section with
each other(S400); and cutting the substrate section and the cover section
adhered thereto to provide an outer shape(S500). [55] In other words, the
flow chart of Fig. 5 is similar to that of Fig. 4, except that the former
further includes molding (S150) the cover section right after forming
(SlOO) the alignment holes. The operation of molding the cover section
secures a space between the cover section and the substrate section. The
space is independent from the external environment. For example, the space
is not in contact with moisture or ions in vivo. 



Additionally, the operation (S 150) of molding the cover section may
include molding the cover section by heat press processing. A mold
conformed to the size of the space is provided, and then the substrate
section is introduced into the mold, followed by pressurizing and heating,
to obtain the cover section molded in a desired shape. [56] Referring to
Fig. 1, a separate encapsulated package is required to install the internal
unit according to the related art. The encapsulated package includes a
metal or ceramicmaterial. In other words, the encapsulated package is
formed from a material different from the micro-electrode section.
Therefore, as shown in Fig. 1, a feed-through is used to bind the
encapsulated package to the micro-electrode section, resulting in
degradation of the sealability and a limitation in the number of channels.
[57] On the contrary, molding the cover section as shown in (S 150) of Fig.
5 provides a space formed of a single LCP material and the internal unit is
disposed in the space. In other words, a single package surrounded with the
substrate section and the cover section is provided, thereby realizing
improved sealability. In addition, use of a feedthrough is avoided, and
thus the electrode section may be formed to have a highdensity
multi-channel structure without limitations related to the number of
feedthrough channels. In other words, it is possible to realize a
micro-electrode array package using a single material, thereby solving the
problems occurring in the related art. [58] The example embodiments of the
method for manufacturing a micro-electrode array package disclosed herein
will now be described. Each embodiment may be realized to have a different
thickness of a micro-electrode array package. The following example
embodiments are for illustrative purposes only and not intended to limit
the scope of this disclosure. [59] Fig. 6 illustrates the method for
manufacturing a micro-electrode array package according to one embodiment
disclosed herein. In the embodiment as shown in Fig. 6, a micro-electrode
array package is manufactured using two LCP layers. In the operation as
shown in Fig. 6(a), alignment holes are formed in a substrate section
including LCP and a cover section including LCP. Upon the thermal-bonding
of the substrate section and that of the cover section, both sections are
aligned by the alignment holes. The alignment holes are formed by laser
processing. [60] In the operation as shown in Fig. 6(b), the cover section
is molded. During the molding operation, alignment pins 70 are inserted
into the alignment holes to prevent displacement of the alignment holes.
The cover section is molded to provide a "FT-shaped curvature, thereby
forming a space upon the bonding between the cover section and the
substrate section. In the operation as shown in Fig. 6(c), site window
holes for an electrode section-exposure 40 are formed in the molded cover
section. The 



window holes 40 function as a pathway through which bio-signals are
collected. The window holes 40 are formed by laser processing. In the
operation as shown in Fig. 6(d), an electrode section 30 is formed on the
substrate section. The electrode section 30 transfers the bio-signals to an
internal unit. The signal sensitivity varies with the exposure degree of
the electrode section. [61] In the operation as shown in Fig. 6(e), the
internal unit is disposed and assembled in the space, and the substrate
section and the cover section are adhered to each other byheat press
welding or laser welding. The press mold 90 is designed to provide an empty
space to the portion having the internal unit (i.e., the portion having a
"p "-shaped curvature), as shown by the dotted line, in order to prevent
electronic devices and batteries susceptible to heat from being heated
during the thermal-bonding process. The window holes for an electrode
section-exposure 40 or the electrode section may be damaged, when the
window holes 40 and the portion having the space are subjected to an
excessive pressure. Thus, an additional press pad section 80 is provided to
prevent such damages on the window holes 40 or the electrode section. After
the press pad section 80 is allowed to be in contact with one surface of
the substrate section having no electrode section, the press mold 90 is
mounted in place, and then the heat press welding or laser welding is
carried out. To prevent mi s alignment of the window holes 40 and the
electrode section, the alignment pins 70 are inserted into the alignment
holes before the pressurization and heating. Fig. 6(f) shows a finished
micro-electrode array package. [62] The method for manufacturing a
micro-electrode array package with a tri-layer structure as shown in Fig.
3(b) may be carried out using the process as shown in Fig. 6. In this case,
since the substrate section includes the first substrate section and the
second substrate section, alignment holes are formed at the three sections
( 1st substrate, 2nd substrate and cover) in the operation as shown in Fig.
6(a). Then, in the operation as shown in Fig. 6(e), the two substrate
sections are introduced into the mold instead of one substrate section,
followed by heat press welding or laser welding. [63] The method for
manufacturing a micro-electrode array package with a tri-layer structure as
shown in Fig. 3(c) may also be carried out using the process as shown in
Fig. 6. In this case, since the cover section includes the first cover
section and the second cover section, alignment holes are formed at the
three sections (substrate, 1st cover and 2nd cover) in the operation as
shown in Fig. 6(a). In addition, the two cover sections are molded in the
operation as shown in Fig. 6(b), and then site window holes for an
electrode section-exposure are formed on the two cover sections in the
operation as shown in Fig. 6(c). Then, in the operation as shown in Fig.
6(e), the two cover sections are introduced into the mold instead of one
cover section, followed by heat 



press welding or laser welding. [64] Meanwhile, in the case of the method
for manufacturing a micro-electrode array package with a tri-layer
structure as shown in Fig. 3(d), each of the first substrate section and
the second substrate section includes an electrode section respectively.
Thus, alignment holes are formed at three sections ( 1st substrate, 2nd
substrate and cover) in the operation as shown in Fig. 6(a). In addition,
additional site window holes for an electrode section-exposure are formed
on the second substrate section in the operation as shown in Fig. 6(c), and
then each electrode section is formed on the firstsubstrate section and the
second substrate section in the operation as shown in Fig. 6(d). Then, in
the operation as shown in Fig. 6(e), the internal unit is assembled with
the two substrate sections, followed by heat press welding or laser
welding. [65] Fig. 7 is a perspective view of the micro-electrode array
package according to one embodiment disclosed herein. Unlike the
conventional micro-electrode array package as shown in Fig. 1, the
micro-electrode array package as shown in Fig. 7 has a single package. In
Fig. 7, the micro-electrode array package is shown in two portions, wherein
the upper portion shows the cover section described hereinbefore and the
lower portion shows the substrate section including the electrode section
and the functioning section. As can be seen from Fig. 7, the
micro-electrode array package disclosed herein is significantly different
from the conventional micro-electrode array package. [66] While the
exemplary embodiments have been shown and described, it will be u n
derstood by those skilled in the art that various changes in form and
details may be made thereto without departing from the spirit and scope of
this disclosure as defined by the appended claims. [67] In addition, many
modifications can be made to adapt a particular situation or material to
the teachings of this disclosure without departing from the essential scope
thereof. Therefore, it is intended that this disclosure not be limited to
the particular exemplary embodiments disclosed as the best mode
contemplated for carrying out this disclosure, but that this disclosure
will include all embodiments falling within the scope of the appended
claims.Claims [Claim 1] A micro-electrode array package for sensors and
neural prosthetics using a liquid crystal polymer, comprising a
micro-electrode array comprising: a substrate section including a liquid
crystal polymer; an electrode section collecting bio-signals and
transferring the collected bio-signals; and a cover section insulating and
protecting the electrode section and 



including a liquid crystal polymer, wherein the electrode section is
disposed in contact with one surface of the substrate section, the cover
section is adhered in contact with the surface of the substrate section on
which the electrode section is disposed, and a space independent from the
external environment is formed between the substrate section and the cover
section adhered thereto. [Claim 2] The micro-electrode array package
according to claim 1, wherein the cover section includes site window holes
for an electrode section-exposure. [Claim 3] The micro-electrode array
package according to claim 1, wherein the space is formed after the cover
section is molded and the molded cover section is adhered to one surface of
the substrate section. [Claim 4] The micro-electrode array package
according to claim 1, which further comprises a functioning section:
recording and processing electric signals transferred from the electrode
section; generating and delivering electric neural stimulation pulses to
the electrode section; receiving power and data; and transmitting the
processed electric signals, and the functioning section is disposed in the
space. [Claim 5] The micro-electrode array package according to claim 4,
wherein the functioning section is disposed in the space so that the
micro-electrode array is integrated with the functioning section to form a
single package. [Claim 6] The micro-electrode array package according to
claim 1, wherein the cover section has a higher melting temperature than
the substrate section, and the cover section and the substrate section are
adhered to each other by the difference between the melting temperature of
thesubstrate section and the melting temperature of the cover section.
[Claim 7] The micro-electrode array package according to claim 1, wherein
the substrate section comprises a first substrate section; and a second
substrate section on which the electrode section is formed; and the second
substrate section is interposed between the first substrate section and the
cover section. [Claim 8] The micro-electrode array package according to
claim 1, wherein the substrate section comprises a first substrate section;
and 



a second substrate section interposed between the first substrate section
and the cover section; the electrode section comprises a first electrode
section disposed in contact with one surface of the first substrate
section; and a second electrode section disposed in contact with one
surface of the second substrate section; the cover section is adhered in
contact with one surface of the second substrate on which the second
electrode section is disposed, and the space independent from the external
environment is formed between the cover section and the second substrate
section adhered thereto. [Claim 9] The micro-electrode array package
according to claim 7 or claim 8, wherein the cover section and the first
substrate section have a higher melting temperature than the second
substrate section; the cover section and the first substrate section are
adhered to the second substrate section by the difference between the
melting tem perature of the cover section and the first substrate section
and the melting temperature of the second substrate section. [Claim 10] A
method for manufacturing a micro-electrode array package using a liquid
crystal polymer, comprising: forming alignment holes in a substrate section
including a liquid crystal polymer and a cover section including a liquid
crystal polymer; forming site window holes for an electrode
section-exposure in the cover section; forming an electrode section on one
surface of the substrate section; aligning the substrate section and the
cover section by the alignment holes, and adhering the substrate section
and the cover section with each other; and cutting the substrate section
and the cover section adhered thereto to provide an outer shape. [Claim 11]
The method for manufacturing a micro-electrode array packageaccording to
claim 10, wherein forming the alignment holes, forming the site window
holes for an electrode section-exposure, adhering the substrate section and
the cover section, and cutting the substrate section and the cover section
to provide an outer shape are carried out by laser processing. [Claim 12]
The method for manufacturing a micro-electrode array package according to
claim 10, 



wherein the cover section has a higher melting temperature than the
substrate section and the cover section and the substrate section are
adhered to each other by the difference between the melting tem perature of
the substrate section and the melting temperature of the cover section.
[Claim 13] The method for manufacturing a micro-electrode array package
according to claim 10, which further comprises molding the cover section
right after forming the alignment holes; and the molded cover section
secures a space independent from the external environment between the cover
section and the substrate section. [Claim 14] The method for manufacturing
a micro-electrode array package according to claim 13, wherein molding the
cover section includes molding the cover section by heat press processing.
[Claim 15] The method for manufacturing a micro-electrode array package
according to claim 13, which further comprises disposing a functioning
section for generating/ processing signals and transmitting/receiving
signals in the space, so that the functioning section is not affected by
the external environment. [Claim 16] The method for manufacturing a
micro-electrode array package according to claim 10, wherein adhering the
substrate section and the cover section with each other includes disposing
a press pad section in contact with another surface of the substrate
section having no electrode section. [Claim 17] The method for
manufacturing a micro-electrode array package according to claim 16,
wherein the press pad section has 3-dimensional surface morphologyso that
different amounts of pressures are applied to different positions of the
substrate sections during a thermal-bonding process. 


