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(57) ABSTRACT

An organic material deposition device configured to sense a
deposition amount of an organic material deposited in a
vacuum chamber by detecting a back propagation character-
istic variation of a passive radio frequency identification
(RFID) sensor. The organic material deposition device
includes: a chamber configured to perform an organic mate-
rial deposition process therein; a deposition source mounted
in the chamber to vaporize an organic material; a deposition
mask mounted to face the deposition source and configured to
bond a substrate at an opposite side to the deposition source;
an antenna mounted in the chamber to receive back propaga-
tion from a radio frequency identification (RFID) sensor; and
a radio frequency (RF) reader connected to the antenna to

HOIL 27/32 (2006.01) measure an organic material deposition amount from a varia-
HOIL 51/56 (2006.01) tion of the back propagation.
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FIG.3
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ORGANIC MATTER VAPOR DEPOSITION
DEVICE AND ORGANIC LIGHT EMITTING
DISPLAY MANUFACTURED THEREBY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
of Korean Patent Application No. 10-2013-0113340, filed on
Sep. 24, 2013, which is hereby incorporated by reference for
all purposes as if fully set forth herein.

BACKGROUND

[0002] 1.Field

[0003] Exemplary embodiments of the present invention
relate to an organic material deposition device capable of
sensing a deposition amount of an organic material deposited
in a vacuum chamber, and an organic light emitting diode
(OLED) display manufactured thereby.

[0004] 2. Discussion of the Background

[0005] A quartz crystal microbalance (QCM) sensor is
commonly used for sensing a deposition amount ofan organic
material deposited in a vacuum chamber of an organic mate-
rial deposition device. The QCM sensor uses a bulk acoustic
wave (BAW) method to sense the deposition amount of the
organic material by applying a frequency in a range of 2 10 6
MHz.

[0006] As the organic material is being deposited, the tem-
perature inside the vacuum chamber increases, thereby dete-
riorating measurement reliability as a result of the increasing
temperature. For example, the available temperature range of
the QCM sensor is from 0 to 70° C. As the organic material is
accumulated, a temperature increasing effect is generated on
a film surface of the QCM sensor, and a condensed film is
formed thereon as a result.

[0007] Such vacuum deposition may cause a crystal elec-
trode to be deformed and generally stressed, resulting in
frequency deviation. When a very high stress is applied to the
electrode, a coated organic material condensed film produces
a multi-vibration or a couple-vibration. Accordingly, an
instantaneous error (e.g., =100 or 200 A) may be generated.
[0008] As a result, fine adjustment needs to be performed
ona contact gap when the QCM sensor is replaced. Therefore,
a sensing dispersion (10 to 50 A) may be varied according to
the adjustment on the contact gap of the QCM sensor.
[0009] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background ofthe invention and, therefore, it may contain
information that does not constitute prior art.

SUMMARY

[0010] Exemplary embodinents of the present invention
provide an organic material deposition device having advan-
tages of sensing a deposition amount of an organic material
deposited in a vacuum chamber by detecting a back propaga-
tion characteristic variation of a passive radio frequency iden-
tification (RFID) sensor.

[0011] Exemplary embodiments of the present invention
also provide an organic light emitting diode (OLED) display
manufactured by the organic material deposition device.
[0012] Additional features will be set forth in part in the
description which follows, and in part will be apparent from
the description, or may be learned by practice of the inven-
tion.
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[0013] An exemplary embodiment of the present invention
discloses an organic material deposition device including: a
chamber configured to perform an organic material deposi-
tion process therein; a deposition source mounted in the
chamber and configured to vaporize an organic material; a
deposition mask mounted so as to face the deposition source
and configured to bond a substrate at a side opposite the
deposition source; an antenna mounted in the chamber to
receive back propagation from a radio frequency identifica-
tion (RFID) sensor; and a radio frequency (RF) reader con-
nected to the antenna to measure an organic matetial deposi-
tion amount from a variation of the back propagation.
[0014] An exemplary embodiment of the present invention
also discloses an organic light emitting diode (OLED) display
including: a substrate including a display area including an
OLED, and a non-display area disposed outside a circumfer-
ence of the display area; an encapsulation substrate config-
ured to cover the display area and the non-display area and to
be attached to the substrate; and an RFID sensor formed in the
non-display area of the substrate.

[0015] Itisto beunderstood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate exemplary embodiments of the invention, and
together with the description serve to explain the principles of
the invention.

[0017] FIG. 1isa schematic diagram illustrating an organic
material deposition device according to an exemplary
embodiment of the present invention.

[0018] FIG. 2 is a bottom view showing a substrate on
which a deposition mask is bonded.

[0019] FIG. 3 is a flowchart showing a measuring method
of an organic material deposition amount by using the organic
material deposition device shown in FIG. 1.

[0020] FIG. 4isa top view showing an RFID sensor depos-
ited on the substrate shown in FIG. 2.

[0021] FIG. 5is a cross-sectional view showing the RFID
sensor taken along a line V-V of F1G. 4.

[0022] FIG. 6 is a partial cross-sectional view showing an
organic light emitting diode (OLED) display in which an
organic material is deposited on the RFID sensor shown in
FIG. 5.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0023] The present invention will be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
This invention may, however, be embodied in many different
forms and should not be construed as being limited to the
embodiments set forth herein. Rather, these embodiments are
provided so that this disclosure is thorough, and will fully
convey the concept of the invention to those skilled in the art.
Like reference numerals in the drawings denote like ele-
ments.

[0024] In the drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. In the drawings,
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for better understanding and ease of description, the thickness
of some layers and areas is exaggerated. It will be understood
that when an element, layer, film, plate, or the like is referred
to as being “on”, “over”, “connected to”, or “coupled to”
another element, it can be directly on, over, connected to, or
coupled to the other element, or intervening elements may be
present. In contrast, when an element, layer, film, plate, or the
like is referred to as being “directly on”, “directly over”,
“directly connected to”, or “directly coupled to” another ele-
ment, there are no intervening elements present. It will be
understood that for the purposes of this disclosure, “at least
oneof X, Y, and Z” can be construed as X only, Y only, Z only,
or any combination of two or more items X, Y, and Z (e.g.,
XYZ, XYY, YZ,77).

[0025] FIG. 1 is a schematic diagram showing an organic
material deposition device 10 in accordance with an exem-
plary embodiment of the present invention, and FIG. 2 is a
bottom view showing a substrate on which a deposition mask
3 is bonded. Referring to FIG. 1 and FIG. 2, the organic
material deposition device 10 includes a chamber 1 config-
ured to perform an organic material deposition process
therein, a deposition source 2 mounted in the chamber 1 to
vaporize an organic material, a deposition mask 3, an antenna
4, and a radio frequency (RF) reader 5.

[0026] The chamber 1 includes the deposition source 2
disposed internally at a lower portion thereof, and a support
member 11 disposed at an upper portion thereofto support the
deposition mask 3. A substrate 61 for an organic light emitting
diode (OLED) display 6 shown in FIG. 6 is bonded to the
deposition mask 3.

[0027] The deposition mask 3 is mounted to the support
member 11 in such a way that its bottom surface faces the
deposition source 2, and its top surface, which supports the
substrate 61, is bonded to the substrate 61 at an opposite side
thereof to the deposition source 2. The deposition mask 3 has
holes through which the organic material injected or vapor-
ized from the deposition source 2 passes. Accordingly, the
deposition source 2 facilitates formation of an organic mate-
rial pattern on the substrate 61 through the holes of the depo-
sition mask 3.

[0028] The deposition mask 3 may include, e.g., display
holes 31 which facilitate deposition of the organic material on
a display area A1 of the substrate 61, formed to face the
display area A1, and dummy holes 32 which facilitate depo-
sition of the organic material on a non-display area A2 of the
substrate 61, formed to face the non-display area A2.

[0029] A radio frequency identification (RFID) 62 sensor is
provided in the substrate 61. The electrostatic capacity of the
RFID sensor 62 is varied depending on a deposition amount
of the organic material. Accordingly, an LC (inductor/capaci-
tor) resonance frequency, i.e., back propagation, is changed
and radiated.

[0030] The antenna 4 may be mounted in the chamber 1 to
receive the back propagation radiated from the RFID sensor
62. As aresult, the antenna 4 facilitates wireless measurement
of LC resonance frequency variation of the RFID sensor 62.

[0031] The RFID sensor 62 is formed in the non-display
area A2 of the substrate 61. Accordingly, the RFID sensor 62
changes the L.C resonance frequency according to an amount
of an organic material 64 deposited through the dummy holes
32 of the non-display area A2, to correspond to the dummy
holes 32 of the deposition mask 3, and radiates the changed
LC resonance frequency.
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[0032] Although not shown, RFID sensors may be pro-
vided at multiple locations in the non-display area of the
substrate, to determine the uniformity of the organic material
deposited in the display area.

[0033] The RF reader 5 is mounted outside the chamber 1
and is connected to the antenna 4 by a wire. Accordingly, the
LC resonance frequency wirelessly received from the RFID
sensor 62 by the antenna 4 is transmitted to the RF reader 5
through the antenna 4.

[0034] TheRF reader 5 can measure a deposition amount of
the organic material 64 deposited in the non-display area A2
from the LC resonance frequency variation. As a result, the
deposition amount of the organic material deposited in the
display area A1 can be indirectly measured from the deposi-
tion amount of the organic material 64 deposited in the non-
display area A2.

[0035] FIG. 3 is a flowchart showing a measuring method
of an organic material depositionamount by using the organic
material deposition device 10 shown in FIG. 1. A measuring
method of the organic material deposition amount will now
be described with reference to FIG. 3. The measuring method
of the organic material deposition amount may include steps
ST1 to STé.

[0036] Inthefirststep ST1,the RFID sensor 62 is formed in
the substrate 61 in which a part of the OLED display 6 is
formed. For example, the RFID sensor 62 may be formed by
a process in which a pattern is formed of a metal among a
plurality of processes that are required when an OLED is
formed on the substrate 61. In other words, it is not necessary
to additionally include a process for forming the RFID sensor
62 in the substrate 61.

[0037] 1In the second step ST2, the substrate 61, including
the RFID sensor 62, is provided to the chamber 1. Specifi-
cally, the substrate 61 bonded to the deposition mask 3 is
provided to the chamber 1 and is mounted in the support
member 11. The deposition mask 3 is supported to maintain a
horizontal orientation so as to face the deposition source 2.
[0038] In the third step ST3, the organic material 64 is
deposited on the substrate 64 in the state of the second step
ST2. Specifically, the organic material vaporized in the depo-
sition source 2 is deposited on the display area Al through the
display holes 31 of the deposition mask 3, and deposited on
the non-display area A2 through the dummy holes 32. In this
case, the organic material is also deposited on the RFID
sensor 62 in the non-display area A2 of the substrate 61. The
LC resonance frequency of the RFID sensor 62 is changed by
the organic material 64 deposited on the RFID sensor 62.
[0039] In the fourth step ST4, the deposition mask 3 is
removed from the substrate 61 on which the organic material
is deposited, and then the LC resonance frequency changed in
the RFID sensor 62 of the substrate 61 is transmitted to the RF
reader 5. The antenna 4 wirelessly transmits the LC resonance
frequency radiated from the RFID sensor 62 to the RF reader
5.

[0040] Inthe fifth step ST5, the RF reader 5 receives the LC
resonance frequency changed according to the deposition
amount of the organic material 64. In the sixth step ST6, the
deposition amount of the organic material 64 can be measured
through a variation of the LC resonance frequency received
by the RF reader 5.

[0041] FIG. 4isa top view showing an RFID sensor depos-
ited on the substrate shown in FIG. 2, FIG. 5 is a cross-
sectional view showing the RFID sensor taken along a line
V-V of FIG. 4, and FIG. 6 is a partial cross-sectional view
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showing an organic light emitting diode (OLED) display in
which an organic material is deposited on the RFID sensor
shown in FIG. 5. The OLED display 6 of the present exem-
plary embodiment will be described with reference to FIG. 4
to FIG. 6.

[0042] The OLED display 6 includes the substrate 61, an
encapsulation substrate 63, and the RFID sensor 62. Each of
the substrate 61 and the encapsulation substrate 63 includes a
display area Al including OLEDs (not shown), and a non-
display area A2 formed outside a circumference of the display
area Al. The encapsulation substrate 63 covers the display
area Al and the non-display area A2 formed on the substrate
61, and is attached to the substrate 61.

[0043] The RFID sensor 62 may be formed as a metal
pattern on the non-display area A2 of the substrate 61.
Accordingly, in the non-display area A2, the RFID sensor 62
is covered with the organic material 64 vaporized in the
organic material deposition process in which the OLEDs are
formed.

[0044] Forexample, the RFID sensor 62 includes an output
section 621 configured to transmit back propagation, and an
input section 622 spaced from the output section 621 by a gap
G, thereby forming a capacitor to apply a preselected fre-
quency.

[0045] Theoutput section 621 and the input section 622 are
insulated from each other by the gap G so as to form a
capacitor. The electrostatic capacity of the capacitor is
changed as the organic material 64 is deposited around the
gap. The output section 621 forms an inductor.

[0046] A preselected frequency is continuously applied to
the input section 622. For example, a frequency of 1.7 GHz
may be applied to the input section 622. In this state, the
organic material 1s deposited in the gap G, and thus, the
electrostatic capacity is changed. As a result, the LC reso-
nance frequency is changed in the output section 621. The
changed LC resonance frequency is radiated by the output
section 621 and is wirelessly received by the antenna 4.
[0047] Although not shown, the output section and the
input section constituting the RFID sensor may be formed to
have a variety of patterns.

[0048] In the present exemplary embodiment, the deposi-
tion amount of the organic material 64 can be directly mea-
sured in the substrate 61 in a wireless manner, and the RFID
sensor 62 can be formed in a small pattern by using a super-
high frequency band (1.7 GHz). The RFID sensor 62 may be
formed in the same pattern as that of the OLEDs that are
formed in the display area Al during the process in which the
OLED:s are formed.

[0049] For example, a conventional QCM sensor has sen-
sitivity of 0.014, an operating frequency of 6 MHz, and a
detection limitation of 0.6 ug. In contrast, the RFID sensor 62
of the present invention has higher sensitivity of 0.5, a higher
operating frequency of 1.7 GHz, and a detection limitation
below 0.6 pg.

[0050] According to the present invention, it is possible to
sense the deposition amount of the organic material deposited
in the vacuum chamber by providing the RFID sensor in the
substrate, and sensing the back propagation (variation of L.C
resonance frequency) of the RFID sensor, which is varied
according to the deposition of the organic material.

[0051] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the invention. Thus, it is intended that the present invention
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cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. An organic material deposition device comprising:

a chamber;

a deposition source mounted in the chamber and config-

ured to vaporize an organic material;

adeposition mask disposed in the chamber facing the depo-

sition source;

a substrate disposed on a surface of the deposition mask

that faces away from the deposition source;

aradio frequency identification (RFID) sensor disposed in

the substrate;
an antenna disposed in the chamber and configured to
receive back propagation from the RFID sensor; and

aradio frequency (RF) reader connected to the antenna and
configured to measure a deposition amount of organic
material by detecting a variation of the back propaga-
tion.

2. The organic material deposition device of claim 1,
wherein the deposition mask comprises:

adisplay hole formed to face a display area ofthe substrate;

and

a dummy hole formed to face a non-display area of the

substrate disposed outside the circumference of the dis-
play area,

wherein the dummy hole faces the RFID sensor.

3. An organic light emitting diode (OLED) display com-
prising:

a substrate comprising:

a display area comprising an OLED; and
a non-display area disposed outside a circumference of
the display area;

an encapsulation substrate attached to the substrate and

covering the display area and the non-display area; and
an RFID sensor disposed in the non-display area of the
substrate.

4. The OLED display of claim 3, wherein the RFID sensor
comprises:

an output section configured to transmit back propagation;

and

an input section spaced apart from the output section to

form a gap, such that the input section and the output
section form a capacitor.

5. The OLED display of claim 4, wherein, in the non-
display area, the RFID sensor is covered by an organic mate-
rial of which the OLED is formed.

6. The OLED display of claim 3, wherein the RFID sensor
comprises a metal pattern.

7. The OLED display of claim 4, wherein the input section
is configured to input an electrical signal having a preselected
frequency.

8. The OLED display of claim 4, the output section forms
an inductor.

9. The OLED display of claim 8, wherein the capacitor and
the inductor are configured to form an inductor/capacitor
(LC) resonance circuit, and the output section is configured to
wirelessly radiate an L.C resonance frequency to the antenna.

10. The OLED display of claim 9, wherein the LC reso-
nance frequency is varied according to the amount of depo-
sition of the organic material in the gap, and is transmitted to
the antenna as the back propagation.
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