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(57) Abrege/Abstract:
With the present invention, there Is provided a data transmission system for transmitting an electrical data to a target, and a data
recelving system for recelving an electrical data from a target. Said data transmission system comprises at least two phototransistor
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(57) Abrege(suite)/Abstract(continued):

crystals (T), each of which Is stimulated by light (I), to form an electrical signal; an image source (4) which allows the light (I) to be
sent to said phototransistor crystals (T) and allows controlling the amount of light (I) transmitted to each phototransistor crystal (T)
iIndependently of each other; and at least one control unit which is connected to said image source (4) and controls the amount of
light (I) transmitted from the image source (4) to each of the phototransistor crystals (T). Said data recelving system comprises at
least two light crystals (P), each of which Is connected to a target and emits light (1) by means of an electric signal received from the
corresponding target; an image sensor (14) for detecting the light emitted by each light crystal (P) independently of each other; and
a control unit to which said image sensor (14) Is connected and to which the image generated by the image sensor (14) is
transmitted.
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Figure — 3

(57) Abstract: With the present invention, there 1s provided a data transmission system for transmitting an electrical data to a target, and
a data receilving system for receiving an electrical data from a target. Said data transmission system comprises at least two phototransistor
crystals (T), each of which 1s stimulated by light (I), to form an electrical signal; an 1image source (4) which allows the light (I) to be
sent to said phototransistor crystals (T) and allows controlling the amount of light (I) transmitted to each phototransistor crystal (T)
independently ot each other; and at least one control unit which 1s connected to said image source (4) and controls the amount of light (I)
transmitted from the image source (4) to each of the phototransistor crystals (T). Said data receiving system comprises at least two light
crystals (P), each of which 1s connected to a target and emits light (I) by means of an electric signal received from the corresponding
target; an 1mage sensor (14) for detecting the light emitted by each light crystal (P) independently ot each other; and a control unit to

[Continued on next page/
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which said image sensor (14) 1s connected and to which the image generated by the image sensor (14) 1s transmitted.
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DESCRIPTION

BIOMECHATRONIC DATA COMMUNICATION SYSTEMS

Technical Field

The present invention relates to data communication systems that allow, for example, to
receive an electrical data from a nerve cell and to transmit the electrical data to the nerve

cell.

Prior art

In @ human body, data communication between the brain, spinal cord and other organs is
achieved through nerve celis. The data received from the organs and the dala transmitied
o the organs are usually in the form of slectrical signals. in addilion, the dJdaia

communication detween the nerve celis is performed siectrically or chemically.

Since the communication between the nerves and the organs is provided by electrical
signais, it s aiso possiple o transmit data from osutside by nerves. Forinstancs, In case of
a person with imb oss, elecirical signails can e transmitied {0 the nerve celis associated
with {he lost imb s0 as ¢ mimic the data that should have been received from the lost
mp. In this manner, for example, certain data from fhe prosihesis used by a pahbient

suffering from nand ioss can de transmitied 1o his brain through the paltient's nerves.

In the known art, electrodes that are connected to nerve cells are used to transmit
electrical signals to the nerve cells. However, since the nerve celis have very sensitive
structures, the electrical signals sent 10 the nerve ceall must be controlied very precisely. {if
the signal sent to the nerve cell has a relatively high voltage and / or current value, the
nerve cell may get damaged whereby a high degree of pain may be felt. Furthermore, for
example the need for individually controlling the electrical signal sent to each of the
electrodes so as to send separate signals to a plurality of nerve cells, causes such

systems to have complex, costly and large structures.
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Brief Description of the Invention

With the present invention, there i1s provided a data transmission system that allows
transmitting an electrical data to a target, and a data receiving system that allows
receiving an electrical data from a target. Said data transmission system comprises at
least two phototransistor crystals, each of which is stimulated by light, to form an electrical
signal; at least one image source which allows the light to be sent to said phototransistor
crystals and allows controlling the amount of light transmitted to each phototransistor
crystal independently of each other; and at least one control unit which Is connected to
sald image source and controls the amount of light transmitted from the image source to
each of the phototransistor crystals. Each phototransistor crystal comprises at least one
signal output at which electnical signal is generated and which i1s coupled 1o the target O
which the generaied electrical signal s 1o pe transmitied; at least one voltage input
common ferminal, and at ieast one fhreshoid Iight inlensity control inpul which allows
controiting the ievel of the slsctnical signal generated at the signal culput according o the

amount of ight received.

Said data receiving system comprises at least two light crystals, each of which is
connecied 1o at least one target and emits light by means of an electiic signal receaived
from the corresponding target; at isast one image sensor for detecting the light emitted by
each light crysial independently of each other, and at least one control unit to which said
Image sensor Is connected and to which the image generated by the image sensor iIs
transmitted. Each light crystal comprises at least one signal input to which said target Is
connected and which receives the electrical signal received from the target; at least one
threshold signat voliage control input which allows controling the minimum vaiue and level
of the light generated in the light crystal according to the electrnical signal received from the

signal input; and at {east one voltage input commaon terminal.

In the data transmission system according o the present mnvention, since an electirical
signal s fransmitted nrough the photolransistor crystal to a target such as a nerve cell, it
s guaranieed that the transmitied eleclrical signal never excesds a maximum vaius.
Furthermore, by using a large number of phototransistor crysials and LCD panels, it is
ensured that an electrical signal is sent individually to a plurality of fargets. Similarly, in the

data recelving sysiem according 1o the present invention, thanks {0 using a large number
2
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of ight crysials and image sensors, i is ensurad that the electrical signal recewved from a
piuralily of targets is delected independently from each other. According to the data
transmission system and the data recsiving system of the present invention, the signal
threshold vailue 15 also allowed 10 be able 10 be controlied by means of the threshoid hight
intensity controt input and the threshold signal veltage control inpul. Moreover, in ihe
embodimenis where the data transmission system and/or the data receiving system
COMPIISes an upper cover, the upper cover is fixed 1o narve endings by micre-surgery with
adnasion or a similar method. in the same way, i can be applied 1o the nervas of heaithy
ndividuais by means of the invention, therefrom it is made possibie 10 send signais {©

their brain and / or receive the signais from their brain.

Object of the Invention

An object of the present invention Is to provide a data transmission system which allows

transmitting electrical data individually to a plurality of nerve cells.

Another object of the present invention is to provide a data transmission system which

allows transmitting an electrical data to a nerve cell.

Another object of the present invention is to provide a data receiving system which allows

receiving the electrical data individually from the plurality of nerve cells.

Yet another object of the present invention Is to provide a data receilving system which

allows receiving an electrical data from a nerve cell.

Still another object of the present invention is to provide a data receiving system and a

data transmission system, which are compact and easily controllable.

Description of the Drawings

lllustrative embodiments of the data transmission system and the data receiving system

according to the present invention are illustrated in the enclosed drawings, in which:



10

15

20

25

30

CA 03036407 2015-03-08

WO 2018/048369 PCT/TR2017/050146

Figure 1 I1s a perspective view of a phototransistor crystal that is used In the data
transmission system according to the present invention.

Figure 2 Is a view of a circuit diagram of the data transmission system according to
the present invention.

Figure 3 Is a view of an embodiment of the data transmission system according to
the present invention.

Figure 4 Is a perspective view of a light source that Is used Iin the data receiving
system according to the present invention.

Figure 5 Is a view of a circuit diagram of the data recelving system according to the
present invention.

Figure 6; I1s a view of an embodiment of the data receiving system according to the

present invention.

All the parts illustrated in the drawings are individually assigned a reference numeral and

the corresponding terms of these numbers are listed as follows:

Phototransistor crystal (T)
Light crystal (P)
Nerve cell (N)
Sheath (M)
Light (1)
Signal output (1)
First conductive part (1a, 11a)
Second conductive part (8, 18)
Third conductive part (9, 19)
Threshold ight intensity conirol input (2)
Voltage input common terminal (3, 13)
Image source (4)
Optical element (5, 15)
Body (6, 16)
Upper cover (7, 17)
Lower cover (10, 20)
Signal input (11)
Threshoid signal voltage conirol input (12)

4
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Image sensor (14)
Data input (21)
Data output (22)

Description of the Invention

In the cases of patients with [Imb loss, ine nerve celis associated with said imp usually
remain active. By using the active-remainng nerve cells, electnical signals can be sent {o
ang/or received from the patient's brain. Therefore, with the present invention, there is
proviged a data transmission system which allows transmitting an electrical data to a
target such as a nerve cell, and a data recelving system which allows receilving an

electrical data from a target such as a nerve cell.

The data transmission system according to the present invention, as illustrated in Figures
1-3, comprises at least two phototransistor crystals (T) which are stimulated by light (I) to
form an electrical signal; at least one image source (4) (for example, LCD panel, OLED
panel, screen etc.) which allows the light (I) to be sent to said phototransistor crystals (T)
and allows controlling the amount of light (1) transmitted to each phototransistor crystal (T)
iIndependently of each other; and at least one control unit (not illustrated in Figures) which
IS connected to said image source (4) and controls the amount of light (I) transmitted from
the image source (4) to each of the phototransistor crystals (T). Said phototransistor
crystal (T) comprises at least one signal output (1) at which electnical signal is generaied
and which is coupled {0 the larget o which the generated elecincal signal 1s 0 be
transmitted; at ieast one voltage input common terminal (3}, and at least one {hreshold
Hgnt intensity control input {2} which allows controliing the level of the electnical signai
generated at the signatl culput (1) according o the amount of hight (i) received. ACCOrding
0 the inwvenlion, sach pixel of the Mmage source {4) serves as a separate ght source.
Hare, since the image source {4) 15 abie to fransmit the light () individually {0 each
phototransistor crystal (1), it 18 ensured that the eiecincal signal received from each
phototransistor crysial (1) can be individuaily controlled in real time. Said image source (4)
may nave a struciure that emits visible Hight {1}, or may have a structure that emits the light

(i} at an mvisible frequency such as infrared or ultravioiet,
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In an exemplary embodiment of the data transmission system, said phototransistor crystal
(T) has a structure of an NPN or PNP transistor. The signal output (1) (N or P terminal) Is
connected to at least one nerve cell (N) as shown in Figure 3. Said signal output (1)
preferably comprises at least one first conductive part (1a), thereby it can be connected to
the target easily so as to be able to transmit the electrical signals to the target. Here, the
light (l) I1s transmitted onto the phototransistor crystal (T) by means of the image source
(4) according to the data received from at least one data input (21) connecting the control
unit and the image source (4) to each other. An electrical signal relative to the amount of
transmitted light (1) 1s generated at the signal output (1), and the generated signal is
transmitted to the nerve cell (N). In this manner, it iIs ensured that a desired electrical
signal 1s sent to the nerve cell (N). Here, by virtue of controlling the brightness of the
Image source (4) by means of the control unit, the amount of light (I) falling on the
phototransistor crystal (T) and thus the level of the electrical signal obtained at the signal
output (1) are controlled. In this way, It is ensured that the signal transmitted to the nerve
cell (N) is controlled. Thanks to a control signal sent from said threshold light intensity
control input (2) (P or N terminal), the mirimum values of the signal 1o be obtained at the
signatl ocutput (1) can be contrelied. Thus, for exampie, it is ensured that a signat is not
cpfained at the signal ouiput (1) when the level of the ight (I} received fron the mage
source {(4) s pelow a certain threshold vaiue, whereas a signal is obtained at the signal

cutpul {1) when the ievel of the light {i} rises above said threshoid vaiue.

In a preferred embodiment of the invention, the data transmission system comprises at
least one body (6) in which at least one phototransistor crystal (T) is positioned. Said body
(6) Is preferably in the form of an insulating gel. In this embodiment, the body (6) serves
as an Insulating layer to prevent the short circuit of the system and the damage of the
phototransistor crystal (T) from environmental factors. In a preferred embodiment, said
body (6) comprises at least one upper cover (/) for an easy connection of the
phototransistor crystal (T) to a target. In an exemplary embodiment, said upper cover (7)
IS coupled to a sheath (M) (for example fascicle) located outside the nerve cell (N) so as
to ensure that the nerve cell (N) Is attached to the phototransistor crystal (T) in a firm and
reliable manner. Said body (6) further comprises at least a second conductive part (8)
connected with the threshold light intensity control input (2) so as to be able to send said
control signal at the threshold light intensity control input (2). In another preferred

embodiment, the body (6) comprises at least one lower cover (10) located on the side of
6
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the phototransistor crystal (T) that faces the image source (4). Said lower cover (10) has a
transparent (light (I) transmitting) structure, which allows the light (I) rays coming from the
Image source (4) to reach the phototransistor crystal (T). In another preferred
embodiment, the data transmission system comprises at least a third conductive part (9)
to which the voltage input common terminal (3) of different phototransistor crystals (T) Is

connected.

The first conductive part (1a), the second conductive part (8) and the third conductive part
(9) used In the system may be made of either conductive (zero electrical resistance)
materials or the materials with an individual constant electrical resistance. In the
alternative embodiments of the invention, by using conductors that have different electrical
resistance values (R1, R2, R3) for the first conductive part (1a), the second conductive
part (8) and the third conductive part (9), gain control of the phototransistor crystal (T) Is
able to be performed, the cuiput voltage vaiue is able 1o be conirelied and / or imited {0 &
fixed upper value. Furthermore, by using phototransistor crystals (T) made of different
semiconductors (SIN, GeP etc.), maxirmum current and vollage limits required for the

system can pe achieved.

A circuit diagram of the data transmission system according to the present invention is
shown In Figure 2. Here, the signal obtained at the signal output (1) Is indicated as V1,
and the control signal sent to the threshold light intensity control input (2) Is indicated as
V2. The resistances indicated oy K1, RZ, R3 are the elecincal resistance values of the
first conductive part {(1a}, the second conductive part (3) and the third conductive part (9),
respectively. Depending on the polanty of the signal generated in the embpodiment
(whether the phototransisior orystal (1) 18 NPN or PNP), the vollage V1 has a negative or
positive polanly. Therefore, the polanty of the vollages {hat complete the circuit also
changes according 1o the output polanty of the system. For ihis reason, nstead of using
the (+) or (-) sign In the electrical schemes, the voltage itself and its opposite (with reverse

polarity) are shown. Those shown as overlined are “THE OPPOSITE” of the relevant

voltages. in other words, it the polanly of Vollage V1 is Mositive (+), its opposiie is
represented by the Negative (-) polanty. if the polarnty of Voltage V1 i1s Negative (-), the

opposite of V1 is representad by the Posilive {(+) polarity.
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In a preferred embodiment of the invention, the data transmission system further
comprises at least one optical element (5) disposed between the image source (4) and
phototransistor crystals (T). Said optical element (5) preferably enables to match the

phototransistor crystal (T) with the pixels of the image source.

In an exemplary embodiment of the Iinvention, said data transmission system iIs used
together with a tactile sensor (for example, a tactile sensor as explained in the patent
document no. WO2014011126A1). In this embodiment, the control unit controls at what
ievel the light (1) 1s {0 De sent t© which phototransistor crystal (1) according to the tactile
Information (tactile position, intensity etc.) received from the touch sensor. Thus, the
Intensity and position of a touch via a prosthetic IIimb 1s, for example, able to be
transmitted to the brain by means of the data transmission sysiem Jdeveioped In

accordance with the present invention.

The control unit according to the invention can receive, by means of any wired or wireless
data transfer method, the information concerning at what {evel the hight (1) 1s 10 be sent o
which phototransistor crystal (1), Thus, data is able 1o pe sent 10 the brain of a person, o
whom the invention is applied, sither by means of the sensors of ariificial devices such as

prosthesis eic. atlached on the person or by connecting with a remote device.

Although the data transmission system developed by the present invention is used for
transmitting data to the nerve cells (N) in the examples hereinabove, the usage area of
the data transmission system is not limited to only nerve cells (N). According to the data
transmission system of the present invention, said data transmission system iIs able to be
used In all the data transmission systems which require sensitive data transmission, since
the level of the electrical signal received from the signal output (1) of the phototransistor
crystal (T) (voltage value) Is always below a maximum voltage value. Furthermore, In the
embodiment wherein the data transmission system comprises a plurality of phototransistor
crystals (1), the data transmission system developed by the present Iinvention also
provides a multi-channel data transmission, since the electrical signal received from each

phototransistor crystal (T) can be individually controlled.



10

15

20

25

30

CA 03036407 2015-03-08

WO 2018/048369 PCT/TR2017/050146

The electrical signals carried by the nerve cells (N) are transmitted as pulse width
modulation (PWM) signal. In other words, the voltage value of the electrical signals carried
by the nerve cells (N) Is constant, and the frequency of the signal changes. Thus, In the
embodiments wherein the data transmission system developed by the present invention Is
used particularly with the nerve cells (N), the electrical signal received from the signal
output (1) of the phototransistor crystal (T) I1s also In the form of a PWM signal. In this
embodiment, said control unit I1s also configured to control the frequency (flashing
frequency) as well as the brightness level of the image source (4). Thus, it is ensured that
the electrical signal received from the signal output (1) Is controlled. In an exemplary
embodiment, the brightness level of the light sent to each phototransistor crystal (T) is the
same and by changing the flashing frequency of the light, the pulse width modulation of
the electrical signal obtained from the each phototransistor crystal (T) 1s able to be

controlled.

In another preferred embodiment of the invention, instead of matching each pixel of said
Image source (4) with a phototransistor crystal (T), a phototransistor crystal (T) iIs matched
with more than one pixels. Thus, the amount of light (I) sent to the phototransistor crystal

(T) can be increased and/or controlled more precisely.

In another preferred embodiment of the invention, said phototransistor crystal (T) has a
structure of a phototransistor. Thus, it Is made possible that the currently available

phototransistors are used In the data transmission system of the present invention.

The data receiving system according to the present invention, as illustrated in Figures 4-6,
comprises at least two light crystals (P), each of which Is connected ¢ al least one target
and emits ight () by means of an eiacinc signat received from the corresponding iargst;
at least one image sensor (14) (for example, CMOS, CCD efc.) for detecting the hight
emitied by each light crystal (M) independently of each other; and at least one control unit
(not shown In figures), to which said image sensor (14) iIs connected and to which the
Image generated by the image sensor (14) is transmitted preferably by means of at least
two data outputs (22). Said light crystal (P) comprises at least one signal input (11) to
which said target is connected and which receives the electrical signal received from the

target; at least one ihreshoid signal voltage controt input (142} which aliows confroliing the
9
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minimum value and level {(brigniness) of the light generated mn the light crystal (F)
according o the elecincal signal received from the signal inpul (11); and at ieast one
voitage input commoen terminai (13}, Said light crystal {(P) may preferably have a structure,
{for exampie a LED structure), that ermils visible or mnvisibie ight (1) (such as infrared or

uitravioiel). Here, it 15 ensured ihat the hght () emittedg by each hight crystal () can pe

individually detecied in real ime since the hght {1} emitted by each hght crystal (M) is

detected individually by the image sensor (14},

In an exemplary embodiment of said data receiving system, the light crystal (P) basically
has a structure of an NPN or PNP crystal (LED). The signal input (11) (N or P terminal) is
connected o at least one nerve cell (N) as shown in Figure 6. oad signal input (11)
preferably comprises at least one first conductive part (11a), thereby it can be connected
to the target easily so as to be able to transmit the electrical signals to the target. Here,
light (1) Is generated In the light crystal (P) by means of an electrical signal coming from
the nerve cell (N). Since the generated light is detected by the image sensor (14), the
characteristics of the signal coming from the nerve cell (N) are able to be obtained by the
Image sensor (14). Thanks to a control signal sent from said threshold signal voltage
control input (12) (P or N terminal), maximum and minimum vailues of the brightness of the
Haht which s 1o e obtained in the Hght crystal (M) can be controiiad. Thus, for exampie, it
is ensured that no light 18 obtained in the Hght crystal (M) when the elscincal signal
received from the nerve cell (N) 8 below a certain threshold valueg, whereas a light s

optained in the ight crysial {(F) when the electrnical signal rises above said threshold vaiue.

In another preferred embodiment of the invention, the data receiving system comprises at
least one body (16) in which at least one light crystal (P) is positioned. Said body (16) is
preferably in the form of an insulating gel. In this embodiment, the body (16) serves as an
iInsulating layer to prevent the short circuit of the system and the damage of the light
crystal (P) from environmental factors. In a preferred embodiment, said body (16)
comprises at least one upper cover (1/7) for an easy connection of the light crystal (P) to a
target. In an exemplary embodiment, said upper cover (17) Is coupled to a sheath (M) (for
example fascicle) located outside the nerve cell (N) so as to ensure that the nerve cell (N)
Is attached to the light crystal (P) in a firm and reliable manner. Said body (16) further
comprises at least a second conductive part (18) connected with the threshold signal

voltage control input (12) so as to be able to send said control signal at the threshold
10
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signal voltage control input (12). In another preferred embodiment, the body (16)
comprises at least one lower cover (20) located on the side of the light crystal (P) that
faces the image sensor (14). Said lower cover (20) has a transparent (light () transmitting)
structure, which allows the light () rays coming from the light crystal (P) to reach the
Image sensor (14). In another preferred embodiment, the data receiving system
comprises at least a third conductive part (19) to which the voltage input common terminal

(13) of different light crystals (P) i1s connected.

The first conductive part (11a), the second conductive part (18) and the third conductive
part (19) used In the system may be made of either conductive materials (zero electrical
resistance) or the materials with an individual constant electrical resistance. In the
alternative embodiments of the invention, by using conductors that have different electrical
resistance values (R1, R2, R3) for the first conductive part (11a), the second conductive
part (18) and the third conductive part (19), gain control of the phototransistor is able to be
performed and the cuiput voltage vaiue is able 10 be controlled and / or Himiled 0 a fixed
upper value. Furthermore, by using light crystals (P) made of different semiconductors (Si,
GaSb, GaAs, SiGe etc.), current and voliage iimits required for the sysiem can be

achieved.

A circuit diagram of the data receiving system according to the present invention is shown
IN Figure 5. Here, the signal coming to the signal input (11) 1s indicated as V1, and the
control voltage sent to the threshold signal voltage control input (12) Is Iindicated as V2.
The resistances indicated by K1, K2, K3 are the electrical resisiance vailues of the first
conductive part (11a), the second conductive part (18} and the third conductive part (19},
respeciively. Depending on the poianty of the signal generated in the embodiment
(whether the light crystal (P) is NFPN or PNF), the voltage V1 has a negative or positive
colarity. Therefore, the polarnity of the vollages that complete the circuit gise changes
according to the culput polarity of the system. For this reason, instead of using the (+) or
(-) sign In the electrical schemes, the voltage itself and its opposite (with reverse polarity)
are shown. Those shown as overlined are “THE OPPOSITE” of the relevant voltages. in
other words, if the polanty of Voltage V1 1s Posilive {+), its opposiie is represented by the
Negative (-) polarity. It the poianty of Voltage V1 18 Negalive {-), the opposite of V1 18

represented by the Positive {(+) polarity.

11
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In a preferred embodiment of the invention, the data receiving system further comprises at
least one optical element (15) disposed between the image sensor (14) and light crystal
(P). Said optical element (15) preferably enables to match the light crystal (P) with the

pixels of the Iimage sensor.

In another preferred embodiment of the invention, instead of matching each pixel of said
Image sensor (14) with a light crystal (P), a light crystal (P) is matched with more than one
pixels. Thus, the amount of light (I) sent to the image sensor (14) can be increased and/or

controlled more precisely.

Although the data receiving system developed by the present invention Is used for
receiving data from the nerve cells (N) In the examples hereinabove, the usage area of
the data receiving system is not limited to only nerve cells (N). In the embodiment wherein
the data receiving system of the present invention comprises a plurality of light crystals
(P), the data receiving system developed by the present invention also provides a mullti-
channel data transmission, since the light (I) emitted by each light crystal (P) can be

Individually detected.

The electrical signals carried by the nerve cells (N) are transmitted as pulse width
modulation (PWM) signal. In other words, the voltage value of the electrical signals carried
by the nerve cells (N) Is constant, and the frequency of the signal changes. Thus, In the
embodiments wherein the data receiving system developed by the present invention is
used particularly with the nerve cells (N), a light (I) which has a constant brightness but a
variable frequency, and emitted by the light crystal (P) Is obtained. Furthermore, the
iInformation of the signal received from the nerve cell (N) Is obtained according to the

frequency change amount of the light.

In an exemplary embodiment, the data transmission system and the data receiving
system of the present invention can be used together. The connection therebetween can
be In the form of a wired or wireless communication. In this embodiment, for example,
when a neural disconnection occurs between the brain and an organ of a patient, the
nerve cell ending connected to the brain is attached to the data receiving system so that
the electrical signal coming from the brain is detected. By attaching the nerve cell ending

that Is connected to the organ to the data transmission system and sending the electrical
12



10

15

20

25

30

CA 03036407 2015-03-08

WO 2018/048369 PCT/TR2017/050146

signal detected by the data receiving system to the data transmission system, it is

ensured that a command coming from the brain is sent to the organ.

In another exemplary embodiment, a nerve cell (N) may be in connection with both the
data transmission system and the data receiving system. In this embodiment, said nerve
cell (N) i1s connected not only to the signal input (11) of the light crystal (P) but also to the
signal output (1) of the phototransistor crystal (T). Here, since both the signal input (11) of
the light crystal (P) and the signal output (1) of the phototransistor crystal (T) are
iInterconnected through the nerve cell (N), the electrical signal obtained at the signal
output (1) of the phototransistor crystal (T) stimulates the light crystal (P) as well. Thus, In
this embodiment, the control unit in the data receiving system and the control unit in the
data transmission system are In connection with each other, and for detecting a signal
received from the nerve cell (N) in the data receiving system, the electrical signal sent to
the nerve cell (N) by the data transmission system Is also taken into account. In this
embodiment, bilateral data transmission (both receiving and transmitting data) can be
achieved with the nerve cells (N). In the embodiment where a connection Is established
with a plurality of nerve cells (N), a plurality of light carriers (for example a fiber optic
cable) can be used in matching each light crystal (P) with a pixel of the image sensor and
iIN matching each phototransistor crystal (T) with a pixel of a LCD panel. Here, while a first
fiber optic cable harness allows light (l) transmission between the light crystals (P) and the
Image sensor, a second fiber optic cable harness allows light (l) transmission between the

phototransistors (T) and the LCD panel.

In the data transmission system and the data receiving system according to the present
iInvention, energy levels of the received and the transmitted data are able to be controlled
by said control units. Thus, for example in case of an application of a prosthetic limb which
uses the data transmission system, the intensity of a detected touch iIs able to be
transmitted to the nerve cell (N) by increasing, decreasing, locally turning on or turning off,
and/or appiving varicus fillers by the control unit. in this manner, the users fesling
sensitivity can te increased or decreased. in anciher exempiary empodiment, a weak
signal, for exampie due to a nerve damage, received from a nerve cell (N}, can be
increased py the control unit in the data receiving system so that if can be perceived more
strongly. Thus, 1t Is ensured that the data receiving system can also be used In the

persons with neural disorders.
13



10

15

20

25

30

CA 03036407 2015-03-08

WO 2018/048369 PCT/TR2017/050146

Thanks to the data receiving system of the present invention, it iIs ensured that the
electrical signals carried by different nerve cells (N) in the body can be easily transferred
to a computer or processor, saved and analyzed. Thus, for example, by comparing the
data obtained from healthy individuals and individuals with specific diseases, the cause of
the related diseases can be understood. Furthermore, by analyzing the electrical signals,

many mysteries related to the brain and nervous system can also be cleared up.

With the data receiving and transmission system of the present invention, nerve impulses
required for stimulating the organs can be artificially sent to these organs, or the signal
sent can be detected and transmitted In any desired form. For example, by sending

signails to beta cells In pancreas, insulin sacretion can be achieved.

In addition, for example signals carried by certain nerves can be saved and, where
necessary, the saved data can be transmitted to the nerve cells (N) by using the data
transmission system developed by the present invention. In an exemplary embodiment,
feelings such as fouching, jamng, moving i a movie can be artificially transmitied {©
viewers by being recorded durnng sheoling a film or added jater. For exampie, the
elecirical signals generated in the nerve celis (N} by smelling can be copied and artificially

presenied 0 ihe individuals so that the smell s able 10 be transmitied digitatly.

The data recelving system and the data transmission system according to the present
iInvention can be used for transfer of analog voltage, digital 1/0 signal, PWM signal, the

signals in CAN BUS or in any other communication protocol.

In the data transmission system according {0 the present invention, since an electncal
signal s transmitted through the phototransisior crystal {1) 10 a targstl such as a narve cell
(N}, itis guaranteed that the transmitted electrical signai never exceaads g maximum vaiue.
Furthermore, by using a large number of phototransistor crystais (1) and LOD panels, it 1s
ensured that an electrical signal is sent individually to a plurality of targsets. Similarly, in the
data receiving sysien according © the present invention, thanks {0 using a large number
of hght crystals () and image sensors, i s ensured that the electrical signal received
from a pluraiity of targets is detecled independently from each ¢ther. According 1o the data

transmission system and the data receiving system of the present invention, the signai
14
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threshold vaiue 1S aiso allowed 10 be able {10 be controlied by means of the threshoid light
intensity control input (2) and the threshold signal voifage control input (12). Moreover, in
the embodiments where the dala fransmission sysiem and/or the dala receiving system
comprisas the upper cover (7, 17}, the upper cover (7, 17) 15 fixed {0 nerve endings dy
MICro-surgery with aghesion or g simiar method. in the same way, it can be gpplied 1o the
nerves of heallny individuals by means of the invention, therefrom i 1S made possibie {0

send signais to their brain and / or receive the signals from heir brain.

15
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CLAIMS

1. A data transmission system for transmitting an electrical data to a nerve cell,
COMPrising:
- at least two phototransistor crystals, each of which is stimulated by light to
form an electrical signal, and comprises
- at least one signal output, at which an electrical signal is generated
and which is coupled to the nerve cell to which the generated electrical signal
IS to betransmitted,
- at least one voltage input common terminal, and
- at least one threshold light intensity control input for controlling the
level of the electrical signal generated at the signal output according to the
amount of light received
- at least one image source for sending the light to said phototransistor crystals
and for controlling the amount of light transmitted to each phototransistor crystal
Independently of each other; and
- at least one control unit which I1s connected to said image source and controls

the amount of light transmitted from the image source to each of the phototransistor crystals.

2. The data transmission system according to Claim 1, wherein the image source has a

structure that emits visible light.

3. The data transmission system according to Claim 1, wherein the image source has a

structure that emits infrared light.

4 The data transmission system according to Claim 1, wherein the image source has a

structure that emits ultraviolet light.

5. The data transmission system according to Claim 1, wherein said signal output

comprises at least one first conductive part.

0. The data transmission system according to Claim 1, further comprising at least one

data input connecting the control unit and the image source to each other.

16
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7. The data transmission system according to Claim 1, further comprising at least one

body In which at least one phototransistor crystal is positioned.

8. The data transmission system according to Claim 7, wherein the body comprises at

least one upper cover for an easy connection of the phototransistor crystal to a nerve cell.

Q. The data transmission system according to Claim 7, wherein said body comprises at

least a second conductive part connected with threshold light intensity control input.

10. The data transmission system according to Claim 7, wherein said body comprises at

least one lower cover located on the side of the phototransistor crystal that faces the image

Source.

11.  The data transmission system according to Claim 10, wherein said lower cover has a

transparent structure.

12. The data transmission system according to Claim 7, further comprising at least a third
conductive part to which the voltage input common terminal of different phototransistor

crystals Is connected.

13.  The data transmission system according to Claim 1, further comprising at least one

optical element disposed between the image source and phototransistor crystals.

14, The data transmission system according to Claim 1, wherein each phototransistor

crystal 1Is matched with more than one pixels of the image source.

15. A data recelving system for receiving an electrical data from a nerve cell, comprising:
- at least two light crystals, each of which Is connected to at least one nerve cell
and emits light by means of an electric signal received from the corresponding nerve cell,
and comprises
- at least one signal input to which said nerve cell is connected and

which recelves the electrical signal received from the nerve cell,

17
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- at least one threshold signal voltage control input for controlling the
maximum and minimum value and level of the light generated in the light
crystal according to the electrical signal received from the signal input, and
- at least one voltage input common terminal

- at least one image sensor for detecting the light emitted by each light crystal

independently of each other; and

- at least one contro!l unit to which said image sensor i1s connected and to which

the image generated by the image sensor istransmitted.

16. The data receiving system according to Claim 15, wherein said light crystal has a

structure that emits visible light.

17. The data receiving system according to Claim 15, wherein said light crystal has a

structure that emits infrared light.

18. The data receiving system according to Claim 15, wherein said light crystal has a

structure that emits ultraviolet light.

19. The data receiving system according to Claim 15, wherein said signal input comprises

at least one first conductive part.

20. The data receiving system according to Claim 15, further comprising at least one data

output connecting the control unit and the image sensor to each other.

21. The data receiving system according to Claim 15, further comprising at least one

body in which at least one light crystal is positioned.

22. The data receiving system according to Claim 21, wherein said body comprises at least

one upper cover for an easy connection of the light crystal to a nerve cell.

23. The data receiving system according to Claim 21, wherein said body comprises at least

a second conductive part connected with threshold light signal voltage control input.

18
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24. The data receiving system according to Claim 21, wherein the body comprises at least

one lower cover located on the side of the light crystal that faces the image sensor.

25. The data receiving system according to Claim 21, wherein said lower cover has a

transparent structure.

20. The data receiving system according to Claim 21, further comprising at least a third

conductive part to which the voltage input common terminal of different light crystals is

connected.

27. The data receiving system according to Claim 15, further comprising at least one optical

element disposed between the Image sensor and light crystals.
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