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In this study, we investigated patent indexes of technology, market, and
concentration and compared the results with those of national R&D projects.
We studied terabit optical communication components, which are the core
infrastructure for data centers and edge-clouds, among 38 future leading items
of the national R&D industry. In this study, we try to understand the national
R&D direction for this technology by analyzing the patents and R&D projects
trends. The patent analysis suggested that the technology and market indexes of
the patents for the Korean industry are lower than those of leading countries.
The patent concentration index indicates weak competition market in this area.
Based on the results for national R&D projects, we observed that the Korean

NTIS government supports basic and development-level research. Finally, we
recommend that the Korean government should support basic and applied
research in terabit optical communication components for the national
industrial competitiveness.

.M E A S =& Bazp gk
Ae] e =7tollM FAstaL Qs &4 FE-FH] R&D
A G HRoM e F2HE AFZFY olroll theshz] i vl FollA A A& ZAQIske vEidE FRLE njgad, H
goll SUEE FETE AR & FEF-8H F50 tisiA o tAE 5 AN 4t Zobo] 7l& EREE aigstel &

R&DE HFHog 231 9 AYstar Qlr}. £ =RollMe =7k 3870 nldii=E5 SolA Het HIER Holy A58 J5A 7

o Agsta Qe v =R ek I 419 Ak B8 F& ARt o] HEER FBA 2EL2 vigiH gAY

Aol tigh 71&d, AEE, A5He SR A6k, I A Y] i lZEpt He 2ad B4 I FRCEAM HolH

£ 7} R&D Al @} vl BAsto] ¢ Aol tigk  AlE, ofA] 2ol S8 HEHIER FEpA REE R

* Corresponding author. Tel.: +82-33-760-8259
E-mail address: kimch@gwnu.ac.kr (Chang Hoon Kim).

389


https://crossmark.crossref.org/dialog/?doi=10.7735/ksmte.2023.32.6.389&domain=http://journal.ksmte.kr/&uri_scheme=http:&cm_version=v1.5

Jeongho Park et al.

= gt

2| 2o] M), AF Al 5 HItH HAE £8 F7to] et
ANA Qe EFjEL &Aooz Zrtstar QJtt. o|2sh thek
23 Y 2] U 9452 SN HehEFe) 214 PFA
g oo} gk T3, B 2L @3] 77 2okl AL 6G
ol55 0] vl AFE AR thulak A|&st7] $i3t vl
M=ggoz g7ika 9o

Helm|to] 9 F2ReE AH|A9] BTt AR/VR 5 2AIE AfH]

L

Qlth. Alibaba, Amazon, Meta(+ Facebook),
Google, Microsoft & th3g Z<+¢-E& tlojeldlE] 237|192 T
2~3$ ojujol] B2t Eg FEAl FEo] toeAlE ol =Ud
Aoz oiFsta glom, FuolM= vt A9 gRde=
vlolH, 712, SK1E SolME 214 Al VEZH tlolg
e 12 sk 9ck

AZFRE AuEd, AMg 7|39
development)ol & Z M|A| 335441 Al
2lo|A 20279 2479 & guE aog
+ &4 e, vzya oy
A7 2 AL ofEgA el %ol 2 A8 Z]é?z—io—i
7)aL 9)7] WlEo g dks|a itk
g2 EY B4 £E59 22 Y
AR50 Ho| A 7| US> FAARRE A&
TGS FAAGRITE Aol
HZAxQ] Luxtera, Acacia
-V1, FinisarE, Lumentum ZAA/2E 7|
2 YA
= 9fsil M
Google, Meta,
A} }04 }

291 QB AlS AlHIA HHEstE 2ud thEw HoEAE 9

o] AL

A" Qi CISCO

SHH5H9 11, Coherent=

[l rlr

HES
Ji/\x]-TEJ] /\]/\817]]-1] }_1_' J,LE
FotA] 27lsta ik

T =
o T

HIZ o) AA

—
b—1

9l OclaroZ

Z g

ks 2 22

AL
"l‘l‘l:l

ko

Microsoft, Intel, NVIDI
3L 93 FFA

uin}

tloe]

5 284

14611 E7]
, A%4 ZITE =&kt o

U=t =7t R&D A2 A
Eo{HR
Moﬂ Joire & sofshe
BAlol A HEE B
T A BAsto] U 7l°§
9] 27} R&DY) HZEE
TE ok gt

390

Table 1 Maket share of optical component (23.1Q)

Company Nation Market share (%)

Coherent (II-VI) USA 18.1

Innolight China 10.6

Lumentum USA 10.3

Accelink China 6.7

Broadcom USA 54

Hisense China 4.8

Acacia USA 44

HG Genuine China 39

O-Net China 33

Sumitomo Japan 2.6

Other Others 29.9
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Table 2 The scope of patent search

Table 4 Effective patents for major patent offices

Type I():fl;eg Data base ?)Z;r(():(lil Search range
KIPO o
Publci)iized USPTO 2001.1.1 reguislt);:;ize;at(;ts
registered JPO_ | KeyWert 2022.5.31.
patent EPO EP-A(applications)
and EP-B(granted)

FIR&D FAHRE SO BAslE SslHRE WA 24
stof ZREAQl Zledgat U] Ve AAE e aorst &
L7IR&D EARGS] AHojng wekstaat st
3. 7o HeY A =AM WY
3.1 o7 He
BlehlEs BEA BE Hopo| Ss)7]¢ RS 9lal 20014
] 2022 /JR7|7HA] B, ml=, AR, fE F2 47 S81%ol
3N U 55 5318 tdeE 551E A4 DB(KeyWert) &
Table 3 The technology classification
Category Type Technical details
Light emitting |* Light source for optical
device communications. (ex) Laserdiode(LD)
Light -
e . . . |* A component that converts optical
emitting/ | Light receiving | . . . .
receivin device input signal into electrical output
Ving v signal. (ex) Photodiode(PD)
parts
Optical » Components that change the phase or
modulator intensity of light.
Optical * Device that connects light sources and
connector optical fibers or between optical fibers

Optical coupler

* Device that branches or combines
optical signals traveling through
optical fibers or waveguides

Passive

Optical isolator

* Device that blocks the back
reflection/scattering of light

optical
devices

* Device that reduces the intensity of
light used in optical communication at
regular intervals or continuously

Optical

Attenuator

* Device that is filtering light of a

Optical filter specific wavelength

* Device that combine or divide lights
of different wavelengths

Optical

Mux / Demux

* Module for optical communication

Optical . . . .

i . equipped with transmission/reception
ACt.IVC transceiver q p.p P
optical circuits
devices tical . ) . )

Op . * Device that amplifies optical signals
amplifier
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Type KR (0N} JP EP Total
Light emitting device | 188 280 362 59 889
Light receiving device| 89 490 207 132 918
Optical modulator 22 325 145 98 590
Optical connector 46 237 90 53 426
Optical coupler 33 160 3 68 264
Optical isolator 7 57 49 20 133
Optical attenuator 13 104 48 34 199
Optical filter 32 196 90 65 383
Optical Mux / Demux| 4 155 87 46 292
Optical transceiver 73 503 100 165 841
Optical amplifier 78 379 172 106 735
SUM 585 | 2,886 | 1,353 | 846 | 5,670
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Analysis method and research content
Result
Stage 1 Stage 2
Patent index analysis | | National R&D analysis
K Basic
Technology index R&D
National R&D trend
Market index R&D Application
- =| support R&D
direction
Project investment
Concentration index amount Development
R&D

Fig. 1 The research framework

Table 5 Patent indexes

Type Index name
Technology | i ot nde)
index b P

* TS(technology strength)

Market index | * PFS(patent family size)

* CRn(concentration ratio n)
* HHI(Herfindahl-Hirschman index)

Concentration
index
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(a) Table 6 Technology and market indexes of patent optical
transceiver
Aethveioptical National | 0> registered | cpp | py g | ps
devices patent
us 263 10.84 | 1.03 | 272.16 | 0.87
JP 62 7.34 0.70 43.45 1.26
Passive optical devices SG 16 7.13 0.68 10.89 0.70
(b) FR 15 3420 | 327 | 4399 1.72
(L onpute e | CN 13 5.54 0.53 6.88 0.84
wra—=C_7 N /N /7 v \ SE 11 4.36 0.42 4.58 1.57
i L 7 1514 | 145 | 1012 | 118
3" GB 6 13.00 1.24 7.45 2.00
§ : KR 6 3.50 0.33 2.01 0.87
e ™ 6 3.50 0.33 2.01 0.87

o6 02 03 04 05 06 07 08 0 10 U 12 13 14 15 16 17 18 19 20 2 2

Patent application year
Light emitting/receiving parts Passive optical devices ==Active optical devices

Table 7 Technology and market indexes of patent optical
Fig. 4 The patent application trends for technology groups amplifier

US registered

National patent CPP PII TS PFS

ol njgj R&D2] 7|&4d EMNEE ool 4 QISITh US 151 11.03 | 1.06 | 16037 | 0.94
B =BoME gl Ed FEAQ 29 AN A 7|&S 2T P 55 7.02 | 068 | 37.18 | 093
st Qe WA BEF BZEy) 7140 2UW B2 FAo KR 31 1255 | 121 | 3747 | 1.09
2 2450] 71eeat AgEel sigshs SsAES 24kl onl ob 1 ror | 07 | 1051 13
CN 11 3.09 | 030 | 327 | 123

SE 2.67 0.26 2.31 1.36
EFRXEE £ 7|edBEAL EFEYo] 7B Elsla Q18
‘701 ]-u-e ?\__ ]E—m:—n_ —1°1§_‘__] ]'o EEO‘}—‘— ) ¢} CA 15.17 146 877 1.02
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9
6
FR 5 7.00 0.67 3.37 1.35
CPP, PII, TS, PFS A& AFEsto] vl EA51ith A 19l W 5 9.20 0.89 4.43 0.49
= Q o
(&) 3

SEAHCPE) 6.67 0.64 1.93 0.31
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B3
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Table 8 Concentration indexes of patent

Competition | Concentration
Type | CR4 | HHI P Total
strength level
Buyer
. Very low Less
tical i
Op C. 17.65|148.82 ont?nted [very easy to |competition
transceiver high
. market entry] | market
competition
Buyer
. . Very low Less
tical
Op C 23.531218.05 orle'tnted [very easy to |competition
amplifier high
. market entry] | market
competition

(135)7} PESZro] A9i0] 9x/5kaL Qlovt o] 49 =3 5=

47} ol 7ol Hls) Be 2 1 v 1,097/ she] Al

2 ol HE FE7IAL 9l AR BAT 4 St (Table 7).

o9 7148 U AgY BHS EUE HlEF 3EA 7]

% BHofol 9o} A0 712 W A1 AL et Zo] BN

% Slek WA W54 BEC A4S YHES gt g el

SEAS9L S5755 WA et /18NS Sl BE A
3!

oke] A% AAGEAGU 7148|520l Qo] A= 7} T 2
A S Bolal glom, #e] Aol E ALE Zwolq A
o QIoka WEE 4 Sk Wb oau A %
59l Y444 wE Hofo|

N
>
JH
=)

)
N

hu
N

rE

:
2 71 %ua 5 x)glo] A
i el vjae B ohel AdEe) A
= SNE 71ee amst

Q7 Slral g

o ro
o

s

NRRCRT r&v
b

~ L

> Lo

M — ol

o

E o i

ol-m i)

E 2 O{rﬁ

N £ I

ﬁ ol H;I ok

Hﬂ
>
ol rir oy
dot SN
i p
2

>

o

il
rolt
M

40,
ro M
e o

o] 7lgg 7Wgsto] Aol A

e
}04 A Boktt S Al

s z
& o] %zﬁioll—} THES TS o Qe S8 AR

HA YRR CRAE BA3IIEH), ol F$ai2adt
BTE7| 2ok 479 &9 S 19158 497119 551 AR
& Bt s ool Al =3k e&Ee stk ¢ A
ojtt. I Axt FALFARE Fok= 17.659 FFF7]= 23.532
2 47 =3y eE0] BAe g2 AoR FEH

SEE-SI4AIHHDE 7 71e Eokd Al 29 2e §
7t 2919 S Zpol] MEES Al FHCR A1 HE=
€ F7ste ot HHI 37t A3ks J5eilRsE Eoke

=
o0
oo 4
N
ol
A o

557] Eoke 218.052 7749 5t =t ofet 4

(X-axis) Year; (Y-axis) no. of projects

50
W continuous M new

40

30
20
10

0

Fig. 5 Trend of national R&D project

(X-axis) Year; (Y-axis) 100,000,000

300 ,
W continuous

250

o new
200
150
100
il
0
'13 14 '15 '16 '17 '18 '19 '20 '21 '22

Fig. 6 Trend of national R&D funding

=2 M3t 7199] A% 70] &o|dt Ao BEFETHTable 8).

o139 BNg EUE HelEF FEA BF Bok A3 @
F 9 I3 719 EH4F U FF R&D YIS BN 4
Ik, g Hoko] AL obAAlE H4E A ohue, 1%
5 et 57 e AgoE YU ueh HeplEF BE
A B Ui 92 7199 AL 7143 Buska U §
§ Nadoze] AE 9 HolZ sk & o2 AmHr
4.2 =7} R&D -E-’i'l &zt

HehlEF BB FE0| tet 27} R&D A9 FL sjopst
7] 91311 oww H&W NTISE 288 5 Hof 34| 22
%ol we} % Hof R&D T 198708 23907 ol BAg
A vest gt

WA A I 714 U AAF B Thet 2o, e

BA 5371 RoF 77 A7 Al H4E 201371
4&7} 2018‘4‘:' He $7heke A1Y A &
3 Qg0 & %%E}(Flg 5, 6).

AT ﬁéL 16919 =30t ‘194 o] 5
B AT A7 2~3.999 508 AT FREAFY FA

2 O AR BASE 7} B9 380) BAS A 9
sjo] ZtAT LIRS A ek gl 5 Hof 1987 Al



Journal of the Korean Society of Manufacturing Technology Engineers 32:6 (2023) 389~397

M basic research
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Fig. 7 The trends of national R&D stages

Table 9 Support amount of national R&D per projects

Year 3] 14 ] '15] '16 ] '17] 18] '19] 20 | 21| 22 | Sum
Funding amount]
(W100,000,000)| 127.8| 73.0| 38.4| 39.9 | 60.7 | 55.4] 104.2] 90.2 | 145.0| 173.3|907.7
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