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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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Table 2. Top 10 Degree Centrality (All Patents)
le)((ije Short Description C]e):t%:;y
HOIL Semiconductor Devices (and etc.) 0.52941
GO6F Electronic Digital Data Processing 0.50000
HO5K Printed Circuits (and etc.) 041177
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) Zstald, 9jd A ZHA|2l SDC, LGDE dybA o7
= I Depee AR A7 HigoR FUE Tado) 5%
Code P Centrality - -
Sral Wk = AR & 5 glth o8 7 3 4
HOIL Semiconductor Devices (and etc.) 0.63333 1o — 10 = a1 _
% H| & #|Q1 BOE+ 53] 871, & IPC 87
GO6F Electronic Digital Data Processing 0.53333 ] ] ] H T Cg ]L' 0 ——'O%T H’ © C H
Al O wko] &l x 5] 0] O ZAIA] O h=R
HO5K Printed Circuits (and etc.) 0.50000 2 AAE ol FAAL glo IPC TAld o = v
GO9F | Display, Advertising, Signs (and etc) 0.46667 SDC % LGD$} fAbet 538 &3S ol gle 4o
GO2F Optical Control 0.40000 2 Holth
G02B Optical Elements 0.33333
B32B Layered Products 0.30000 4.3 /H]E xﬂ}_/\]_ (SEC \;% LGE)
G09G Control of Indicating Devices 0.30000 es =0
538 =9 15 71 491 3-49]= SECS LGER &
H04M Telephoning Communication 0.26667 B O% =T ]_'_ © H H 94‘ -
= ANE A FA}o ol = Az EFe YlE ol 35
GO6K Recognition and Presentation of Data 0.16667 T ﬂ_ ﬂ—]‘ }- ]E}— ]E T ngﬂ a o%.,] IPC ﬂ_ﬂl
2 A)zt3}abd o} Fig. 5 (SDC) 2 Fig. 6 (LGD)¥} 2
Table 4. Too 10 D Centrality (LGD) ol el sl AzAbeb= @, AE A=A SEC}
able 4. Top egree Centrality - _
LGE®] IPC HESAE a7 vk FHz yepyi
IPC o Degree _
Code Short Description Centrality SECE 7] GO2B(*33t2.42)9F GOOF(H1A/H Hlo]E]
HOIL Semiconductor Devices (and etc.) 0.73913 7\‘13])% %*/}:] o= 3}'{; lT—‘ 7H94 /\1351_ LﬂE-ﬂﬂE ?‘%Q
GO6F Electronic Digital Data Processing 0.52174 o] 9t} GO2BE FAlo =z Fe AHUYEYIANE
HO5K Printed Circuits (and etc.) 0.52174 CO7C(H] a‘_‘_, ]T:_}i%ﬁ]'tg%), COSG(%i]—%Z}ﬁ}%L%),
GO9F Display, Advertising, Si d et 0.30435 - - = -
1splay. vertising, Signs (and etc) HOIL(?_]_'EZHXQ]'Z]) % :E_);Ij_g_ E]Z:_é_aﬂo]vq /\g)‘\qu_ _T,d_%
G09G Control of Indicating Devices 0.26087
H 7)Ee] F= EFHo] vk vk GoeFE TA o
GO2F Optical Control 026087 ) 1%l g0l gt B N
EO05D Hinges (and etc.) 0.21739 ok A B U ESAel= GOIG(EEAEAIA]), GO6T(°]
HOSB Electric Heating, Lighting 021739 m A Elel Bl A 2]), GOOK(Hle]EQ14]), HOAL(TIAE %
CO9K Materials for Applications 0.17391 ‘j]_;‘(i%), HO4W(“|j“}‘\j%}?ld]E'ﬂ' %‘O] E@'QO% 9\)\01
B32B Layered Products 0.17391 F2 ZHE gaZyole ZE 9 8o i3l 7]<%o]
T Ae® sk oj¢ 2] LGE= GO6FE &
FaR sd AZARR] BOES] IPC MEHA 912§ AS & dd vESYAZ 7495 Qlrh
A 1A AR of Table 59 A% o] 2tk BOE
B = L. - y ® ®
o 75 53 47} @A) o} F IPCE 87o] Bhalel, .
°] % HO5K, GO6F, HOIL ‘50 <] 37} IPCel 33} i o L
™, GO9F 2 GO9GE %2 TAHAE mola glof, dut >
A o= SDC B LGD} frAReh HH& Kol a1 9lek
- N
) LN " cosF "
Table 5. Degree Centrality (BOE) Gooa N s
o8 )
tPC Short Description Degreé ¥i " i “tosL
Code Centrality ® pe |
- — HO4M . - !
HO5K Printed Circuits (and etc.) 0.85714 eapx e TR E
GO6F Electronic Digital Data Processing 0.85714 N 3 . ',"
v | 076 " CO8G
HOIL Semiconductor Devices (and etc.) 0.71429 ® b N : ®
GO9F Display, Advertising, Signs (and etc) 0.57143 com | LI ¥ T eoon
H04M Telephoning Communication 0.57143 ® “A" o i@
G09G Control of Indicating Devices 0.42857 ' il 8328
Gl1C Data Storage, Static Memory 0.28571 HO’SB‘
GO2F tical Control 0.28571 .
Optical Contro Fig. 5. IPC Network (SEC)
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. & @3 GO6F= 4wl Aotk
o. LGE<] 4% % 9719] IPC7} 55]o] F-J=Qit). o]
& = 7kt 7HE w8 Sds Hels 21 GO6F(HA|
o g dlelg] Holu], 1 v o RE HOAM(KISHER),
GOAG(AAA A, GOSB(A &, &A] 28l Solt}, o]=
‘o IPCES 2o Zojl fadvole] 2% 9 84
i of etk 7)&l Ao Akt = 9k
w3 A AE AxdA F alel 4A Apple]
; W= $414 £4] A3 Table 891 42)slo} glek,
g Apple 53191 471 1o skslel IPC 34901 2
il ou| 2 zkx] ekt ek Apple £5]9) IPC XS &
Fig. 6. IPC Network (LGE) o AT} upRvA 2 ZEE Azl g8y} B
. ¥ 714(GO6F, HO4M, G04G, G09G) T} A4+ B4 7)<
Table 6. Top 10 Degree Centrality (SEC) (HOIL, HOSK)So] 315 Zt3o0] 4] glth= E4o] 9},
él; ffe Short Description C]e):t%zfty
G02B Optical Elements 0.52632 Table 8. Degree Centrality (Apple)
Co7C Acyelic or Carbocyclic compounds 047368 él;flie Short Deseription c?:i?fty
C08G Macromolecular Compounds 047368
oo T R e 042105 GOGF Electronic Digital Data Processing 1.00000
HOIL Semiconductor Devices (and ctc.) 0.42105 HOIL Semiconductor Devices (and cte.) 100000
o9 Conting Compositions 042105 HO4M Telephoning Communication 1.00000
oD Hotorocydlio Compounds 036842 HO5K Printed Circuits (and etc.) 1.00000
GoaF Optical Control 036842 G04G Electronic Time-Pieces 1.00000
- Layered Products 036842 G09G Control of Indicating Devices 1.00000
C08J General Process of Compounding 026316
oS T¢s EH, SEC 539 IPC WEYAT}L
Table 7. Degree Centrality (LGE) GOZBTE: Ho® 3k FHE vaseole] Ak
IPC L Degree ME VEAS) GOFE FACR 3 ZHE ga
Code on Do Contality —‘%Eﬂ o9 A% 2 B A AB MENAE TRE 7}
GOGF Electronic Digital Data Processing 0.85714 Sl LGEY) =92 SECS] Fa4sh 413 Zwlo]
o] oot |49, 94 s o s
GOSB Signalling or Calling System 0.28571 2 T GooFs TAH = 3= AH HEAI st
HOSK Printed Circuits (and etc.) 0.28571 3 E 5 9lS Flolt) o]y d Axp= AEH 55 &
G09G Control of Indicating Devices 0.28571 Aupgo] ol 53] SAEF UEYA ZAE FalAw
GO2F Optical Control 0.28571 3ol 7hs8 Apglolgta B 2= 9tk
GOSB Control or Regulating Systems 0.14286
HO4N Pictoral Communication 0.36842
5. A&
T 9A IPCY] AAARE T4 A Ads ofE e
Table 6(SEC)3} Table 7(LGE)ll &% o] itk SEC2 ZHE gaZyole 22 Hil Vs BokMe A
749 G02Bel F44dol 7HE mow 1 The2C07C, % 7lesd BAE T8 AEgA Ver1ge] a7
C08G =o|t}. %7] Figure 5004 A8 HIESA] g vk o5 3k thFgh 33ha) EAol AAH L 9l
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Tolghes RO R Q3) Ve T T T4 A ARREHL e B 5 V19 @A FIs] 44 sk
ok 2y AEH BAUHES A Hrl L @ 2 Age vad A HEd e 55 HRE E
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