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An Analysis of Patent Co-Classification Network for Exploring Core
Technologies of Firms: An Application to the Foldable Display Sector
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Abstract As there is severe competition in the global foldable display market, strategic technology planning is
required. Patent analysis as a tool for technology planning has frequently been used due to data characteristics such
as openness, formality, and detailed information. However, traditional patent analysis has various limitations such as
quantitative approaches are limited in evaluating contents of patents and identifying core technologies of firms as they
rely on number of patents, and qualitative approaches have time and cost problems as researchers have to investigate
each patent on a case-by-case basis. In this research, we analyze core technologies of firms in the foldable display
sector analyzing patent co-classification Network. Results show that the number of patent applications has rapidly
increased since 2014, and 92% of these patents are held by two panel manufacturers, SDC and LGD, and two device
manufacturers, SEC and LGE. Network analysis shows that the two panel manufacturers' core technologies are similar
and two device manufacturers are notably different. This research provides implications to the sector. Moreover, this
study provides unique results drawn from co-classification network analysis, and therefore, our research suggests
patent co-classification analysis as an effective tool for technology planning.
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Fig. 1. Number of Patents by Year
Table 1. Number of Patents by Applicants
Applicant Nationality Number Percentage(%)
SDC Korea 243 40.4
LGD Korea 160 26.6
SEC Korea 41 6.8
LGE Korea 29 4.8
SEL Japan 14 23
UDC us 8 1.3
BOE China 8 1.3
Intel [N 5 0.8
Apple Us 4 0.7
ITRI Taiwan 4 0.7
Others 85 14.1
Total 601 100.0
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Table 2. Top 10 Degree Centrality (All Patents)
ézdce Short Description Cg:t%:iety
HOIL Semiconductor Devices (and etc.) 0.52941
GO6F Electronic Digital Data Processing 0.50000
HOSK Printed Circuits (and etc.) 0.41177
GO2F Optical Control 0.29412
GO9F Display, Advertising, Signs (and etc) 0.25000
G09G Control of Indicating Devices 0.23529
G02B Optical Elements 0.23529
B32B Layered Products 0.22059
H04M Telephoning Communication 0.17647
GO6K Recognition and Presetation of Data 0.14706
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Table 3. Top 10 Degree Centrality (SDC)
ézdce Short Description Cle)r‘lst%ziety
HOIL Semiconductor Devices (and etc.) 0.63333
GO6F Electronic Digital Data Processing 0.53333
HOSK Printed Circuits (and etc.) 0.50000
GO9F Display, Advertising, Signs (and etc) 0.46667
GO2F Optical Control 0.40000
G02B Optical Elements 0.33333
B32B Layered Products 0.30000
G09G Control of Indicating Devices 0.30000
H04M Telephoning Communication 0.26667
GO6K Recognition and Presentation of Data 0.16667
Table 4. Top 10 Degree Centrality (LGD)
él;gc Short Description C]erti?lcty
HOIL Semiconductor Devices (and etc.) 0.73913
GO6F Electronic Digital Data Processing 0.52174
HO5K Printed Circuits (and etc.) 0.52174
GO9F Display, Advertising, Signs (and etc) 0.30435
G09G Control of Indicating Devices 0.26087
GO2F Optical Control 0.26087
EO05D Hinges (and etc.) 0.21739
HOSB Electric Heating, Lighting 0.21739
CO9K Materials for Applications 0.17391
B32B Layered Products 0.17391
Lz sd Al2AQ1 BOEY] IPC HESA 94 =+
A7 A A= ofel Table 591 A2]= o] 3l BOE
o) A% 58] 47} BA kol & IPCE s7hol Bahaln.
o] % HO5K, GO6F, HOIL o] /<] 370 IPCel 3fd-at

™, GO9F 2 GOIGE & ZFAAS Holal

4o SDC % LGDS Ak de S

1o, 7

=
Hol 31 9]

Table 5. Degree Centrality (BOE)
é:dce Short Description C]f?:t%:iety
HOSK Printed Circuits (and etc.) 0.85714
GO6F Electronic Digital Data Processing 0.85714
HOIL Semiconductor Devices (and etc.) 0.71429
GO9F Display, Advertising, Signs (and etc) 0.57143
H04M Telephoning Communication 0.57143
G09G Control of Indicating Devices 0.42857
G11C Data Storage, Static Memory 0.28571
GO2F Optical Control 0.28571
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Table 6. Top 10 Degree Centrality (SEC) (HOIL, HOSK)S0] 15 ztol] Qlth Exo] It}
Cli(?e Short Description C]e)rftgr:iety
G02B Optical Elements 0.52632 Table 8. Degree Centrality (Apple)
C07C Acyclic or Carbocyclic compounds 0.47368 IPC Short Description Degre_e
C08G Macromolecular Compounds 0.47368 Code Centrality
GOGF Electronic Digital Data Processing 042105 GO6F Electronic Digital Data Processing 1.00000
HOIL Semiconductor Devices (and etc.) 0.42105 HolL Semiconductor Devices (and etc.) 1.00000
09D Coating Compositions 042105 H04M Telephoning Communication 1.00000
CO7D Heterocyclic Compounds 036842 HO5K Printed Circuits (and etc.) 1.00000
GO2F Optical Control 0.36842 G04G Electronic Time-Pieces 1.00000
B32B Layered Products 036842 G09G Control of Indicating Devices 1.00000
Co8J General Process of Compounding 0.26316
o4& Fel WY, SEC 5519 IPC UES =7}
Table 7. Degree Centrality (LGE) G02BE TAlo® 3 Er6 & tj2Edeld At v
fPc Short Description Degree H A2 MIERIS, GooFE F4lo= & FHS Ha
Code Centrality Fold] A B 8 A AR HEYAR 749 7t
GO6F Electronic ?1g1ta1 Data ?roc?ss1ng 0.85714 %[ﬂ’ LGEQ] YES I SECQ —T;—X}Q]— ‘(r)r/‘]'isl' %—Eﬂ_o]
e | |y .SV L L S
GOSB Signalling or Calling System 0.28571 3 Z GO6FE A 0.2 3l= A B Y EY T st}
HOSK Printed Circuits (and etc.) 0.28571 = U Alelnh olelgk Adke HEAR] 59 &
G09G Control of Indicating Devices 0.28571 Aol ohd E3 FAEF WEYA £4& BT
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