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A Study on the Analysis of Related Information through the Establishment of
the National Core Technology Network: Focused on Display Technology
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ABSTRACT

As the dependence of technology on the economic structure increases, the importance
of National Core Technology is increasing. However, due to the nature of the technology
itself, it is difficult to determine the scope of the technology to be protected because the
scope of the relation is abstract and information disclosure is limited due to the nature
of the National Core Technology. To solve this problem, we propose the most appropriate
literature type and method of analysis to distinguish important technologies related to
National Core Technology. We conducted a pilot test to apply TF-IDF, and LDA topic
modeling, two techniques of text mining analysis for big data analysis, to four types of
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literature (news, papers, reports, patents) collected with National Core Technology keywords
in the field of Display industry. As a result, applying LDA theme modeling to patent data
are highly relevant to National Core Technology. Important technologies related to the front
and rear industries of displays, including OLEDs and microLEDs, were identified, and the
results were visualized as networks to clarify the scope of important technologies associated
with National Core Technology. Throughout this study, we have clarified the ambiguity of
the scope of association of technologies and overcome the limited information disclosure
characteristics of national core technologies.
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TF-IDF(Term Frequency-Inverse Document Frequency), LDA Topic Modeling,
Display Technology
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(Table 1) Share of Display Market by m

Country(Based on amount) Watea prts Pand e
Country | 2015 | 2016 | 2017 | 2018 | 2019
Republic of | 5o | y58 | 444 | 426 | 411 » »
Korea ‘
China | 141 | 176 | 210 | 251 | 302 T~ o
Taiwan | 246 | 213 | 195 | 191 | 166 et e e
Japan 154 | 143 | 141 | 120 | 11.3 Source: Korea Trade Insurance Corporation[26].
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(Figure 3) Model of Research Methodology



Amount of each Document
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257
2,936
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(Table 2) Amount of Collected Data
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(Table 3) Analyze the Commonality Between the Concept Keywords and Experi-
mental Results(Display)

News Thesis Project Patent

TF-IDF LDA T.opic TF-IDF LDA Topic TF-IDF LDA Tppic TF-IDF LDA Tppic
modeling modeling modeling modeling

g

Display

Computer
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> e
>
>
> e

Demonstration effect

Cathode Ray Tube

Data

Keyboard

Light

Image

O[] |Do|+—

Sound
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Show window
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Speed
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Advertising
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Rate of Commonality

(Table 4> Analyze the Commonality Between the Concept Keywords and Experi-
mental Results(TFT-LCD)

News Thesis Project Patent
No. Display TF-IDF LDA T.opic TF-IDF LDA ?opic TF-IDF LDA Topic TF-IDF LDA T.opic
modeling modeling modeling modeling

1 | Transistor X X X X X X X X
2 | Liquid Crystal X X X X X X X (0]
3 | Glass X X X X X X X (6]
4 | Pixel X X X X X X X X
5 | Backlight X X X X X X X X
6 | Substrate X X X X O 0O X (0]
7 | Thin Film X X X X X X X (0]
8 | Polarizer X X X X X X X X
9 | Glass Substrate X X X X X X X (0]
10 | Monitor X X X X X X X X
11 | Light X X X X X X X X
12 | Video X X X X X X X X
13 | Display X X X X X X X (6]
14 | Computer X X X X X X X X
15 | Cathode Ray Tube X X X X X X X X
16 | Thickness X X X X X X X X
17 | Notebook X X X X X X X X
18 | Resolution X X X X X X X X
19 | Filter X X X X X X X X
20 | Ultraviolet Ray X X X X X X X X
Rate of Commonality 0% 0% 0% 0% 5% 5% 0% 30%
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(Table 5) Analyze the Commonality Between the Concept Keywords and Experi-
mental Results(AMOLED)

News Thesis Project Patent
No Display TF-IDF LDA Tppic TF-IDF LDA Tppic TF-IDF LDA Tppic TF-IDF LDA Tppic
modeling modeling modeling modeling

1 | Active X X X X X X X 0}
2 | Emitting X 0O X X X O X 0O
3 | Light and Shade X X X X X X X X
4 | Self-illumination X X X X X X X 0}
5 | Unit X X X X X O X 6}
6 | OLED X 0O X X X X X 0O
7 | Light X X X X X X X X
8 | Backlight X X X X X X X X
9 |Glass X X X X X X X X
10 | Pixel X X O X X X X 0
11 | Organic matter X X X X X (0] X X
12 | Primary Color X X X X X X X X
13 | Drive System X X X X X X X X
14 | Fluorescence X X X X X X X (0]
15 | Color X X X X X X X X
16 | Afterimage X X X X X X X X
17 | Liquid Crystal X X X X X X X X
18 | Thickness X X X X X X X (0]
19 | Diode X O X X X X X 0O
20 | Curved X X X X X X 0 O

Rate of Commonality 0% 15% 5% 0% 0% 15% 5% 50%

(Table 6) Result of Analyze the Commonality
TF-IDF LDA Topic Modeling
Display | TFT-LCD | AMOLED | Display | TFT-LCD | AMOLED

News 0% 0% 0% 0% 0% 15% 15%

Thesis 10% 0% 5% 0% 0% 0% 15%

Project 0% 5% 0% 0% 5% 15% 25%

Patent 0% 0% 5% 25% 30% 50% 110%
Cﬁﬁoﬁ‘i’t@“g; 10% 5% 10% 25% 35% 80% -

<Table 6> 9] ¥4 4745 A3 A o] =915 HojFrha A E = Qitk 719 =
ojt}. 15% o]’d(37] ©of o) FFAS Kol HH 8719 <91 AMOLED(90%), TFT-
B3 FH-E47192 572-LDA(AMOLED), LCD(40%), t=Z 0] (35%) =2 7} &

B 14-LDA(AMOLED), £3]-LDA(H A% Aoi7h gol =3 719Ee] Fo R E 3l
gle], TFT-LCD, AMOLED)®¢] 57}# & &<l o AT A3E gt taEY o] ok w7t
HAa, v H T v A £ O Hi7E BAY THoEE 53] dolH 9t
53], QE1A, Q=, D72 VERRT LDA B¥ R4y 7|} o] 7}g A3st Aoz
o= 7|&e] ol E Totsr| 7 & <1 ATk
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<Table 7>& t]~Z7o] 7|9 = 9] B3] W
a9l dolE FA dRAdFAE VEoR Y
ok Zloly, 7 EYS Adste v &4 A
=2 A Ech dAE /‘] (Liquid Crystal Disply)
E92 sjd (Panel), =9 (Print) 5 474l 4

& Xdshe dol2 FAEAL, FA g
432 ) 0072335~1091 % 0.01153657H4] #3

ihe
r
X,
ol
-
A
o
oft
=
re
r
ox
e
Mo
2
re
-
e}
W

ZHEmitting Diode) E¥-&

i)
2
32
mE
OH
l->~

nit), 713K Substrate), 2~*HDiode),
32 2 H (Probe), ¥4(Emitting) 5 tl2Z# o]
o H1.& 7] 93t 7]zl A BE = dolEo]

T5 o]HTh FA d¥AdL 0.218319~1091+=
0007431704 EEHATE 74 2A4E 2 =%
(Resin Composition & Head up Display) &3
o = 3} (Display), ™-5-(Confrontation), =™
(Light), =A1(Resin Composition), 243 &(Com-
DOSitiOH) O] W& o] Fo it} FA| A
2 0.01618~109] 0.0106632.2 o] Fo{ At}
<Figure 4>+ H2=Z#o] 7|19= B39 2
W5 A2t} g Ao A fe] BN RF R
E(Module)” o] 2h= -5 wojof A %E“%
7AW, g Aaate £ 2AE 9 =
Yo AP HAEE HokS uf “F E(Fﬂm)” =
9 ¥H(Waveguide)”, “+71(&)(Organic)” o] =
do] 9lof o] Fitol tigh Ave HErt
& Ao FAHL A7 A4 08U
| 7W7hE A Hol ate] Al o]

Hﬂ

Jou g ol

(Table 7) Topic Result(Keyword: Display)

No. qutlg?sggstal Coherence Erf)]ilgg:g Coherence Reg:agirgpgigi);’ & Coherence
1 Panel 0.0723%5 Display Unit 0.218819 Display 0.01618
2 Print 0.02833 Substrate 0.03845 Confrontation 0.015609
3 Data 0.023585 Diode 0.0179 Light 0.01389
4 Image 0.020241 Probe 0.016645 Resin Composition 0.013613
5 Signal 0.019986 Emitting 0.015108 Composition 0.012885
6 Display Unit 0.018409 Connector 0.012984 Optics 0.012394
7 Port 0.01705 Curved Display 0.011065 Housing 0.012347
8 Touch 0.016938 Pixel 0.009101 User 0.011737
9 Frame 0.015831 Module 0.008052 Head up 0.011186
10 | Infrared Ray 0.011535 Anode 0.007431 Status 0.010663
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(Table 8) Topic Result(Keyword: TFT-LCD)

No. OLED Coherence Micro LED Coherence SEEe T Coherence
Glass Substrate
1 Display 0.095093 Display Unit 0.139538 Panel 0.093525
2 Panel 0.047684 Including 0.034141 Formation 0.040594
3 Device 0.042509 Information 0.027333 Glass Substrate 0.035253
4 Film 0.03111 Location 0.01418 Electrode 0.031536
5 Liquid Crystal 0.029746 Circuit 0.014558 Display Unit 0.029%
6 Emitting 0.014012 Micro 0.012841 Including 0.027427
7 Absorption 0.011987 Security 0.012266 Phase 0.02723
8 Thin Film 0.010193 Signal 0.011959 Semiconductor 0.022717
9 Unit 0.010038 Display 0.011673 Composition 0.020887
10 Flexible 0.009791 Block 0.010207 Layout 0.018164

<Table 8> TFT-LCD 7|9 =9 LDA E
o 2dd 24 Aoy, 9L OLEDS
vlo] 2 &2 LED(Micro LED), WA f2] 7]
(Semiconductor Glass Substrate) 2.2 A7 ¥
ATt <Figure 2>°A A2lak 5] OLED2}t
nlo] A= LEDw B ti2~Ed ol s Ak

ol ’3HDLE]EE T 7)E e A s B
s & 4 Utk

<F1gure 5> B mdg)e] Aug Ay

= IAS 753 3lo|th. OLED EY 3} vlo]

A= LED B9 “$]A](Location)”, “&3 4l
(Light Emitting Unit)” ©ojoll A F&E4d o] 3l
3L OLEDS} RE=A| f-2]7]3 holl= “&eoln|
Z(Polymides)" 2} A<l EAZ =& WEA
< 71 B4o] FEAHoE AU vlo]a
= LED9} vheA] fre7|s B9 bl 7 e
TE 7e(do))Es HET F glon 1 to
2 “47](Display Unit)”, “B1*(Touch)”
ol vk ATl A= 0918% 19l 7HkE

A% wol 239 Aol SuE

3

id
Crystal [
Display | pyel
Host

Semiconductor

Glass Substrate

* Keyword : Display / Silhouette Coefficient: 0.894

(Figure 4) Related Technology Net-
work(Keyword: Display)

* Keyword : TFT-LCD / Silhouette Coefficient : 0.918

(Figure b5) Related Technology Net-
work(Keyword: TFT-LCD)
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(Table 9) Topic Result(Keyword: AMOLED)

No. OLED Coherence | Curved LED | Coherence Qrgamc . Coherence
Electroluminescent Device
1 OLED 0.05975 Display 0.084821 Display Unit 0.146199
2 Film 0.050525 Including 0.042347 Pixel 0.055032
3 Formation 0.025085 Data 0.036123 Electrode 0.054644
4 Unit 0.024509 Device 0.027421 Substrate 0.026363
5 Substrate 0.024026 Panel 0.021542 Majority 0.025733
6 Pattern 0.022611 Film 0.019624 Emitting 0.021948
7 Thin Film 0.016527 Driving 0.01809 Including 0.020021
8 Electrode 0.014046 Curved 0.017617 Circuit 0.016669
9 Active 0.013688 | Fluorescence | 0.016867 Energy 0.016266
10 Touch 0.01194 Thickness 0.016351 Data 0.014197

<Table 9>+ AMOLED 7|9 =2| LDA E
4 mdy Aijo|ty EY W& 554N
AUl =0l A ZF B9 shejdo] & A5t
A Astth. 2 23 OLED, < LED(Cur-
ved LED), #7]1%% A% Organic Electrolu-
minescent Device)Z E3 o] AA Q). . L\ o o
AMOLED 7191 =¢] OLED$} <fHLED7} &
Yoz A AL A 7l&9 AR S B

Organic
Electrolumi

F= 2432 s " 53] OLEDS} §71¢ Device.
FaA B Zbol 870¢] dolr A He] 2

S AAAAE Hols AL V& B &

w3k Ayjolt,

Nepord  ANOLED 7 Sihouets Cosden 0355
<Figure 6>9]4 & 2= ¢J% OELD £3&

g7 ED) b =

Aom iR, “maw” Al 4" )
A" 5o wold A 1 JdAAS Folsty

1
a- A
o}, w3 §7)9 A B9 2w [ED B 5. 22 4 sFoAf

e 0 (Figure 6) Related Technology Net-
veee B work(Keyword: AMOLED)
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