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AXLIofel =21 R[F, O[22/ 2 o[S2 AAe] A[2[F ity 7Y z- Z&, 282 AX[Loje] ol £ &
aol 2AFAM SLA =Q=Act. Lt FH 2AFA AXL{ofe] 2Tt 2t 0|S0| MUFANAM FUFAZS| X4
o[Fof mE LAFZ=H o[Fof OjF Hgrol st =2 . S8l dHel EE7/d= AR of2Zol S2fst
MEFRLS| AR[L|O{7} SHAM O[S A= £ A7[of, MUFANAM FeFat2e| AX|LI0Q] ZA 0S0] 0j<
STE0[HAM B0 HEHeR UMY £ QUCh CHA| Hsf S Al7] AX|L0{Q] O[F2 X4 ZSO| 2AFMA FLFA
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Z7F 7F AAFEA o] Qo] FExH(Latecomer)2] 4 (Catch—up)?l
gk =)= gkt iRboll A AJFfES] T, 1%, Hepd T thedeh WA
A& o7 o]Fojx|aL UTHKim, 1980; Figueiredo et al., 2020; Hu, 2012;
Kwak and Kim, 2022; Munjal et al., 2022). 7ol t3t =ol+= =7}, 2+,
719 & OdE gl st qQuek FJHY WA Vs 4
(Accumulation)(¢l: Kim, 1997; Lee et al., 1988)% Wol 7]& H|¢F
(Leapfrogging) ©| ¥3o|l A $852ke] A0 $-35421 7| el W=
oJn)sl= 713]9] A (Windows of Opportunity) 2% 2HaE Q1T Lee and Lim,
20015 Lee et al, 2005). ofw] 7]2]2] Folet A=2r Arpdle] 8= 713
2 ggote] SR H| Rl FAS ThsobAl ok I9ds ou|git
(Perez and Soete, 1988; ©o]<* 9] 2014). °]g& 7]8]e] & Lee and
Marlerba(2017)el 9j&l AFFAA =8 4 84 T 7%, AH(FL), 18
I AEe BAEA e FHHHA o]E MR ow &85 Ay

4 = %= o]Hd(Industrial Leadership
Change)= ©A43 TS AWsle o|2o= st ofo we} vheA,
FH e (714 71319 ), Aok, 2A(HAA 71319 Z), A7, RIS
2 71319 ) 5 ohFE AbdellA ks 7139 e 283 AT o
A #xo]l =o% vl ui(e: Guennif and Ramani, 2012; Kang and Song,
2017; Kwak and Kim, 2022; Morrison and Rabellotti, 2017; Shin, 2017; 2
715 2], 2021).

53] 84 7139 & T A E37](Recession in Business)”} 5419
AFEH FHo nx= Fael] F5& ot vk fvkeld A E337]0

A4l B FHaL o] AL Tisely - ARRAE g gl &8

of AL T F59] §old #HAA VIR ALY 7 7] Wi
JtHLee and Mathews, 2012). Al E37])= AAFoZ tiitE Fx1= 7
g A=At AFA ofERS ASAAA Rl A AR o R -5 4
A A S AT 4 AtK(Song et al., 2003; Z7]E, 2022). HEo] AHY
32 35 3 Fr14eR HHeEY] witol(Mathews, 2005; Semmler and
Bernard, 2012), Sl Al W} Wi 7]35]¢] Fowm 283k = 9l& Zlo]
th wEste] el FA, vheA, A B o] AN 38 F A
7ol T it AREA] T aqtE = Aol Ak =171 7]

Ag Wol 34 24

=

b

4y orr e
30 B

o
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= g59] 7139 oz g AEE #EE 4 Arh(Lee and Ki, 2017;
Shin, 2017; Kwak and Yoon, 2020).

B ae A B8] SR Ve 859 43 7kl 7l A (Tech
Talent), =, A2} qlx|yo]e] k=2l 9] o]5(Mobility of Engineer, ©]
sl dIXYo] o]F)ell FHataAl sttt efifeld Aol B8] 7199 H]
& A VsTA A=Y A Sl 7P SAA-HA AH R g
W= tfAto]7] wEo|tH(Angel, 1989; Green et al.,1988; Palomeras and
Melero, 2010). 53] F¥5AL=20] of&2 dA|Yoldl] Agked HAle] 54
Z) 21 o] o] 7F53H (Ge et al., 2016; Song et al., 2003), °o]= =3 U7
Aggael S=ap 1F AA AXE FAA e V3 E Aed 7 2
th £ UFAe SR Ao ol gis] A=42%0 9Y =9
g Aolth D #ydste] 2= 12k AAI A o] = s A
b8 3 AdAYOE AEA A 2 EEE A Al 22 94 A<
ZHoRE Y7 YU & UEY AHle =58 a7t ¢
A4, 20115 Nelson, 2016). AR UFZL 54 B3} dAYoj=R e 4
Zleg A 2L, ol Ui-Sieled Ao EN o5
g 717], vz=Eeo] =3 ulolA AAAQ] BA8H S skl Jrk(Kang and
Song, 2017; 7132~ 2017).

o]¢} 72 UstH FAS} F L Bt = A
= A e A 9, F Ao 9] =7k 1F o] 5 (Cross—border
Mobility of Engineers)©] =7} {F A =
7F AgHAloltt. A 34 dAFtelA <lAYo} B A 2] =7 1F o)F
of FEaIFolE EFstaL ofol gk A
(2012)+= st 7|9k Apgjo| A iR o] ekt oA o] # o] FHkFA}o)
FAL 7HEskRve e dislod, o 27 7o AlEEeld A
ghe AellM | 718le] F B o= Bkle] ofyth ERE Giuliani et
al.(2016) AgFApe} SUF2) 11 =A] 7]e gy o] FHFRIES] V) o]
As S8R F= FEsoy 1 AF A =4 7 d 3 o

Hu) wge] BAA folgel ojEdihs HolA AA AXe] o)F}

>
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AFeed wet 7)eEAA FRE 7 ko] oA wlelrofof gtk wlar
o] QoM 2 FoAS ST = ITHCSIS, 20215 SCSP, 2022).

ole] w} I Agt= USPTO 53] =9 Akzmol 7|Wkele] t]xZd|o]
(TFT-LCD) ARgiellA dojt Adks=ztell A sd2t= 9] 7 Q1A olsg
ANALGA - Aoz SAsta, oldg olss 7139 & WHolA st
O RM F24 Ato]F o|&9] Alstel 7]l 1e]al o] 7|wkste] BOEY]
A A 19 24 Alle AddeEx 244 duksH(Analytical
Generalization) & 27434} 8l3lth o|& &al & A= FuFarel Adusat
Ve g% AxE 9438 Fole 7139 FomA A 55
dxshetl Zloeivk. wEbA S By oheRek AbdellA ek A RE
ot 7s AA ol s SAskL A FEA old NS olsfiskr] A
T 283 Aoz wadEr A Y HAe] THAA 2 A
Ao olFs A AEe A7t obd Mo w tigdloksts ol
sk A= A4S AXTeER U AlY AR A&7 Al T
AAR S AAsEATE

2 AT AL b5 2ok WA ORedA Ay Fed gH 73]
2 BHAA AAY S ofFe] FelE dFetal, 53 AuE EEoto] oE
AAGH - AgHoz ZAste] A% ATES gtk oo IeA&=
Atwglo 2 TFT-LCD(Thin Film Transistor—Liquid Crystal Display) AFY
o Ay} i, F=, Oivk, 1E8]al FHORE o] FofFl FolAlo} 17t I FL
Ae AlskaL, olek BHAF dxo] o]F B A2 o]de] HHE
ks = GEolA g divh 2a g o
A ARE et A7 AA|H o7}

N

O

g

4wl olEd Fwvlglel @A AF AfE 19 7199 FHe] BOEAS
Q). ofol weh VAelA XLl ofFe] 7]sle] Fo.mA BOES] A
o ofel e g %

Fow, ol i3k BOES #2F2 o3 @ Mulr]gde] A
= An=2 qofsta, o224 7)o



I. o]24 ®7

1. 7138 FozAe dxUole 27} 7Y 7 o|F

Itte] daw sk HAS @AsH] S U Ad, A3, = "
59 HF(Dosi, 1984; o], 2007)C.2A9 7]&e &HALS 2
(Codifiability)® 954 (Tacitness), &34 (Publicness) ¥}
(Appropriability), XH X (Generality)¥} (Specificity) o=
T Ol‘ﬂr HA AT} AFALE 7lE AHS A A TR HWAA
2T T A B SHoE dEA] & A2 7‘4&@5}7]
2], Abghell Al AstE XA, o]® Q) 22 EE =7F 7 old -
He Aoz olad 4= Jrh(Eden, 1997; Kogut and Zander

O

2
e do
a2 ﬂl?l_', o, ox M

An o
i
oZ:

e

N

|
o]
993; Metcalfe, 2003; Schaefer, 2020). &4, &3 AFAHL 7%
AA = A= BHAA diE . AF4a Fo] FES
=3 Uxe 22 A - 38 JlsH 7Ido] 7Y FES s AA
MEsAY i 5 3 dAFssie 7l€s FEE F dE Ao
o Anj

3]
(Dosi, 1988). 719 7|=S HAfFsglelr] 98] 53 =<, M
L=i¥e)

2 HU .
|=H

ool

—

0 f-4
(Trade Secrets) 9 =95 7|20y ol& T3l BAAS 2 WX
F A} St} (Breschi et al.,, 2000, Malerba and Orsenigo, 1996). H}X]E}O
Z RAAT EFLAL Vs A2 g8 H9 HAHoA] o3| T A

WA, e A, WAZIE T3 o] tksk Al AH&d 91% H
& 574 7]E(General Purpose Tech.)o] &= whH, EA Folox &
= f& 5A 7idel Y3 AEd ANE= ESAIH(EEE, 2020
Asakawa, 2019). o= A - 719 554 A om ity kel X4
W7 e+ ¥ += o] ZFstri(Ballantyne, 2004; Koo, 2005; Sullivan,
2010).

wepA e st 374 8l TR o
= AAS dEAE, AR, 28 5540 =2 A
+ 2], 2008; Agarwal et al., 2009; Lee and Lim, 2001). 19d &
A aed AA2 At e 150 3 "'l A|stEo] i (Almeida
and Kogut, 1999; Lee and Lim, 2001; Dyerson and Mueller, 1999;
Smith, 2001). o]o] wz} o]gdt A& tr|7te]| wHI =T} = T



s A AACd A ARk 4l X yo](Key personnel,
Highly capable and experienced engineers) &= 1 IS FU3sH7] 4
ol 3o Q1w AN, AV shAw 2 fe T, R P4 484 58
AZSAY EE 1Y MeA B HH AAeE BEL WA
(Almeida and Kogut, 1999; Kim, 1997; DBH85A}, 2021; 3gr=7 A,
2018). of2]gt F It Akl A Yol dde T3 FH42 T Y
2224715 9], 2021 FSLH, 2007), A= Hlo]e AlUHAY
(Kale et al., 2008; Kale, 2019), gyttt tiwte] ¥t 24 (Song
et al, 2001) & w3 =7FeE AGolA Feld = Aok doprt
Schaefer(2020)° 4= F= gtglo] ALHE &3l 3¢ R&D A3|AF AH
(2= Fah)& S AdFAt A Yol e AF24 S ditEE 9

(o5

{o

O

dotaL ol FF HA 7w 5 WA AHE AxT H]‘ ATk

Hup AR 7Y FEolA ol gk AdFAtol A SRR O] QA
Hol ols ad= Fa7IdelA v A Al otk b AF3
HEAGo]l =2 A g5 Q& XY Fds T3 FEHFAE V=
FHE B 7 JodA AfAdS gHI J|es dAd F5F + I
t}(Palomeras and Melero, 2010; Song et al., 2003). 37|14 7]&%4 <F
Holeh s BAAY A ot §F A Q3 dH YEH I vi=
Hol glol vgd AVlss B g £ gle s YHlstes
'Local Search'E ¥ %3t} (Rosenkopf and Almeida, 2003). B3l 4% of
ARl A Yol HFe dA|Yojol] Hla] Hold AB-%7F ®Wal(Hoisl,
2007, o]& ZTo|x 7]E 7| & = F7F ddo] 7Hed A Yo

HEY 7} 25 o0]glola] =7 om Furzzle] 7|4 d2 =44 &
Al JaS & 4= Jti(Corredoira and Rosenkopf, 2010; Singh and
Agrawal, 2011; Song et al., 2003). & AR 7|4 7+ AAYo] o]F
S AT 71 2 ANE Vs 9% AHE A Fole a%E VAt
A=A aE g (Agarwal et al, 2009; Davis and Hart, 2010;
Palomeras and Merelo, 2010) $-3Fxto)] gl dxyo] o5 &3+ ¢
5 ot Aol

é
—10
}01’ o
a2
-0,

H =1
o] st} A (Menzel et al., 2007) 259 F&Ae$-
M FFRb AR WRFo R olF Aty HAl A|aHle EALH
=

A& 4= 9)th(Aminullah and Adnan, 2012; Malerba, 2004). 1



oL o2k 7)3]e] F2 A =VIE Q& SEEX sh At
Ax o] @A (Hiring, Scouting) ol os) 1 FE7}F A4 7] wfof
(Song, 2016; Wang et al., 2014), WAA 7139 #(‘Endogenous
Windows of Opportunity)® F+33+s 4= A} (Lee and Malerba, 2017).
wepA ol gk 58] A Yol FY wHEA I FbgEao]
ojEgtE oA F4 F AdFEd ol Wy Fad WMeds &
T AUk olek 2 WA 73] Aol gt =99 FaA 7Y F
Wzﬂﬁre &3 At A AEg H2Y dATolM R 8 5 3
t}(ed): Kwak and Kim, 2020; Yap and Truffer, 2019; Zhou et al.,
2020).

tlEo] o]gfgt g4l Ax Y o5 & AA FLFAH(IFEFA B)
Ae AdFatele] 7l A% 4 AHAA dEe 59 1
718k} o] AdkEAke] QXY o)y
Zpe} bz B 7he] AdA 7] 3
shH dA Yol EA Z|dewr A&5H= AMFAlZ(Private Good) 24
(Bhagwati and Hamada, 1976), ¥A 7|3t &St 1 7 5ouA| 7]
w o] th(Davis and Hart, 2010). we}A] <lxjyo] o< H]4&|7|d=
e AAZA AF{eA AdE olds FEH T Urt. olE A H=
MLB, NFL, NHL 5 23 2¢]o]A] 23] ojo]dE
TE FF F As Sdel BT HAY "5 4 AE AXRE 4
(Competitive Balance and Parity)A|7]32 AR S 33+ A/ (Depken,
2002; Eckard, 2001; Larsen et al., 2006; Maxcy and Mondello, 2006)
I Ak Wt olsfd 4= gl

>

o

2. E3 27 719 dAYole Z7} - 7Y 7T o]F A

g 719 1 A4 o] (Song et al. 2003) (3) 2Al7|& &
AL ellA Yol g dap o] wWojstr] flgh /\%—(Rosenkopf and Almeida,
2003; Agarwal et al, 2009), (4) °]&& &3 AAUole] AAA F
(Hoisl, 2007), (5) Mo} o]z o]F-o Anpgk x|+ o] (Corredoira



and Rosenkopf, 2010), (6) 15 A¥te} A2 AEZden oA 3 o7
Feg AHAA mpgkE o7 olXyole] EXA(Di Lorenzo and Almeida,
2017; Palomeras and Melero, 2010), (7) o2& gt qlx]yofe] 2] 7ol A
o] YEYAZF A2 ke vzl 9 3F(Singh and Agrawal, 2011), 18] 3L
(8) A= z=7] dAYolo] gk 53A A o] o]AFE il A= 9
F(Melero et al., 2020) & tg #AAA AAe] o5 FAH &&
¥ 53] Amol| FHE5HATh

7|[EA 0w 53 ARl AdAYo] B Te XA O]%iﬂr SHAkS 54
st d Z2agk 7 ZA gk AR ofyg(d: IPC 2=, Ay, =
5, 37 5) 299 #dHE g4 AR, = %%‘L(?i AHe]), =47
¢, <18 % 208 A To] 7|AHA Ati(Palomeras and Malero, 201
0; Trajtenberg et al., 2006; Song et al., 2003).w2FA td X0 A7]| el
A 5315 E9g AU 7HIE o]F t+kd kel B7|YeA 5FHE &9
gk 71Fo] FRIHW o]= A Yol 7H7F AdlA BY|YO=E olA3 Fow
3 4= I H(Hoisl, 2007; Rosenkopf and Almeida, 2003; Song et al.,
2003). A& S 2 Hoisl(2007), Corredoira and Rosenkopf(2010), Smgh

and Agrawal(2011)oM+= AAFAZ3(Non—compete Agreement),

& AAL 712, ZElal o]F & 554 SA| &8 TF LIS Hi
& 7IdedAdY 53 &9 ARE HF0] 1d~4d Alo]ld A5 o] oR
e vk Aok gEY Qe F T AR FAA 8 ofe} H&EXA
o] o] &Ake dlst=y &8 4= Jdt(Agarwal et al., 2009; Song
et al., 2003). wepA o]y q dAYo] ol A WHS ME HE T4
S 7 719 7 o)l Fel e A8 4 Q.

e o] ef o] AIAFE AL o]F HF VY EFolA 53 =4 7F
o] A= AR =7t 7Y ZF ol SAHC ZIATE A AET
B4A9e ou skt (Rosenkopf and Almeida, 2003). ¢kl o]
AL ok <19 1>9] 1AW afFsts Aom A oﬂx]
o8 FE F v A7 BF F Sttel E3etr] Wi
oA Aegh wpe} o] AATAXFo® s AddgAtel A 5‘31
gk A Hol= VYo R ols F 53 Ed& sH %¥e F JTHAAHEY,
Hoisl, 2007; Palomeras and Melero, 2010). =3t 3 A M2 71 A
2L Al e A A Ve w olf & FAIstE A A
71l ARt 535 E9o] olFold & JuH(2ARE™). 53] 2000 7|
F=rat o] dytel 1919 WIPO 53] &€ 7k 7b#h 0.5, 073191 A
(De Rassenfosse et al., 2013), 2022 7] vl 7199 R&D 93 1

g
2 2
o M lo



ol 0.003719 =9 =4 (Richards, 2022) a8l USPTO &9 7+
2018 % 20199 T A+ 199

et ALAS

ols AFel 53 =] Y= 7ﬂ°(3/\

al., 2020). o]+= &g "éP?i AA o
o O

o Hlal E4 B Aes

Yes

o1 F FI1Y
5o 29

ERE

Z
o

E3 =<9o] 0.02—0.0371] &
L%

E4OP“4(0ECD Stat 7]T) —1 A e 54z 6

} %= 53| 73t (Chen et
]‘401 ols 53 Ax 7|HF 4

dai7) AL,

9 15 3
Aol bl 7
No o]F A A7) 53 =4 Yes
<% 1> &35 A= 7|8t X ol &H



1. d39g: TFT-LCD Akg

TFT—-LCD(°]3} LCD)+= BLU(Backlight Unit)gh= w2 Z2lo A AA]
¥ W3 53] =7 (Drive Unit)oll 93] #&5 = TET(RF=ADCA A4
H AR AGS &83te] AA(Liquid Crystal, LC) ] vILS Aol 3
s 243 b olE Zodyet A3 F(Polarizer)dl AHEH=E FIA|
A s A G FdsE daZel dgo|th (XA G A,
2008). oA A TFTe LC, ZetZy, A3 9 o5 Hoste= 7
7] (Mother Glass)< LCD Cell Unitg FAS=d (A5, 2017), ol
W& 97} H]%FS BLU ¢ 20-25%, Drive Unit ¢F 22-25%, LCD Cell
Unit ¢F 50-55%% <214 <lth(Chang, 2005; Hung et al., 2012;
KIPOST, 2017; Zhang et al., 2008). & 944 =<d Ao 7]&«=Z TFT
9ol TN} STNE &Aoo, Ae(sdd AW &5, AA) A=
& 1990 SHF TFT7F 478 wid Ao 7= Auj4 Hxpelez 2
YA @Y (Hung, 2006; Lin, 2012; Information Display Magazine,
2010; gh=3tgbd e, 2019).

o] LCD 4Hd 2 wh=2A AdAst. LCDY §& woles =EHRS A
Zto 7 PC REUYE, EutY tlulolxa TV <07 x4 8259 oW (Hy,

W

2012; ¥HHA 2014; =23, 2004), 1 FAA 3t UnitS A &2l
AAe GAsty A RS Gdistedl 7l sk v Gt R ¢,
2007). FAIHoZ 47t HlFe] 7B & LCD Cell Unit2 94 X7}
TN(Twisted Nematic)ollA IPS(In—Plane Switching), VA(Vertical
Alignment), FFS(Fringe Field Switching) W2lo =2 XslstHA 3h2 3}
Alobzt SRS dAdstd o (el ], 2021), TFT 7] a—SiolA
LTPS¢} Oxide® X s}abdA s Eupd tjx=E#o], 100914 o4
std, Adg v, 383 55 7hsA Sloh(easietE . 2019).
T3 BLUE F9o] CCFLAIA LED(Edge, Fully Array, Mini) 2 2 3k%d
A Edstel Ao A 4w gAE EAs oW, Drive Unitd tf3t
a2 ek A7 7l YAl F3) LCD Cell Unit$k BLUS A5 71
S 9% 2= 9@ gt & AFe a¥sh-urg st 7)o ivH(A

oo



©.7, 2008; MAAE, 2008). L A¥} LCDE 2006 4%7] o]F 4091%
ol TV A&S Aulste PDPE AXx Haoj=ZFo] Abdel AnjH
t]zelo] H AT LA A, 2008; A H=AA], 2014).

olo] wa} AA LCD Al 5 & 19954 609 & elA 20000 214
o] &, 20139 1,161¢ €= 7MoEA S7FedtH (s 2). B5 H
o 5°] OLED 7|9 s wet A3 A= AAsolen, 2022
W @A o] Al gaFEzd ol A 60% oS AHAskaL o, 1
FAE 20273714 o]ofd Aoz oA TH( T 2E o]kl g, 202
3). ol¢} Z& A AT s FolA fEl= w7 A FEd o)A
A= gl & Advk ofef <a¥l 2>¢ o] LCD A9 F=d2 ¢
oA 20009t =FuE Sk} givto® ol HEG o, 2010 $Ho]
A1 RS A 20109 Holle HA] FROE o|dHASS
&tk olgk o] HlwA Fe 7|z wek &g Ay FEA ol
Fol dojd AL fiaE# o] Aol e LCDY w2 A3 Hdu ¢
SFAE 2 AR o] wig A ERSS AlAREHH.

1e - 100%

1,000 - : | - .
o __ — | 80%

Market Share (%)

r 60%

Market Size (100 Million USD)

600 - ]
- ‘DJ\ & o | aow

Ran L]
j = | 20%

400 +

200 1 Lo
® |{°® —r
® adl olele

] | bl et & P8
0 == 0%

W O K © O O = N O ¥ BV © N © O O T N O T O © N~ © O

¥ O Y YO 9O O © 9 Q@ © O 9 O - - - - ¢ T — = = ™=

> ®© o 9 9 O S o S © © © © © © © © © © © O O

————— d & & &8 &8 8§ 8§ 8§ &8 8§ 8§ 8§ 8§ & & & &«

C—TFT-LCD World Market e Japan m-Korea e=e== China et Tajiwan

Source: Adapted from Samsung Economic Research Institute (2007), Hu(2012), Chuang and Hobday (2013),
Hung et al.(2012), KDIA(2018), =223 (2020) Faste] 24

<Oz 2> MA LCD AlE w2t I7td H/E F0[(1995H-20194)

olelgt LCD Atg & #d ik
Aol o] 27| 744wt ] AR AlFbe] S FE = AR oFA
= Q M gEggdow Qe FFa Bl 2-25dnith FU|Ho
HEE v = Ay Alo]E'o] wASkTH(Mathews, 2005; Park et al,
2008; LGAAATY, 2002; po]2=A183 7t 2016). olelgh A 2=g A}

o1



=2 ofef <19 3>3 ol HMEV] Uiv] A R F3F Fole Hd

74 HesER S8 5 g, o2 Q&) LCD #id A7
FadSorHEstEorE 2 FoAd wEl =S¥ v (KDB AR
T2, 20065 Hol2A8 7k 20165 FEIA, 2007). o= siE AL A
Q5= B[R9 stets oprleti A FIEAte] A xI]iel -
Aol a74E A &3t (Mathews, 2005; Park et al.,, 2008). E3] o]= dj
g Aol 7wl Hi= 9 (Mother Glass) 7] (Al 213
of W& FA H& w5l wEt g% AskE v AAlE o
= 1996d %9 E37|d d=ride] Y, 1998z
Z29 Z37]d gty el g, 2004 #He F= BOES] X4,
ok o]w=F22] TPOS CMO 4, 183l T3 CSOTE A #o

A #zer 4= 9Jtk(Mathews, 2005; Hu, 2012; Lin, 2012).

ofl 70% 1 20%
~ Ho
Klo _
M 60% r 1 15% &
= A | [ P TR e 00 | =T Ay > ~
KO | { 10% T
< 0% ko \ 4 =
= 15% o
o \
; 40% ﬁ ‘% Z
B L = | 1 ARER 1 o
B gog | |
5%
1 |
20% | | \
| | ’\ i -10%
13 1\ | \
10% | | [ W / i:..\ !
/ 41 \ -15%
\ ! L0\ v/asN AT Y
0% f Lo - Ll
of & « = s o = s o N = = o -20%
g & &8 @8J/8 § g1 8VE § §8 E§ % & 8§
-10% | 4 259
1
20% L -30%
& | CES (Q0E =55-)
H PCE T L[E (90HLCH = Hi~
g}g mﬂﬂlﬂlﬂmg@lﬂiﬂjﬁiﬂ )
on L@y an | s | ey e
ml—*m (10.7) (1. 1) (14.2) (19 5) (33.1) (46.6)
kgl
== 250
Xro

Note: 1. ZF Ao 24 e gzt 7|02 AEHJ o, 594 2 24 F3 e utet 2po] 24 7hs, 2.
AR gu) 74E WEES 15-1791% PC ZYE 7oz 24

Source: Hu (2012); Lehmberg(2015); Lehmberg et al. (2019); Mathews (2005); ¥FH4] (2014); ¥F213H(2020); ©17
4(2006); AAAAF-(2012); st AZ ol dn] A 54 3] (2006); 35238 (2004); KDB AR A A4 (2006) 5 3+

aste] 24

<38 3> FAZ[2E Ao 2, 22 MEF A AE Mo Zl=tof e
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aefut ofst e B3]
3 AYFEA FRE 49

Mol s7h AAEveRe ARs =S o9l st (Asakawa,
2019; Chuang, 2014; Hu, 2008; Lee et al., 2020; Liu, 2010; Rho and

¢}

of tHat A9 wmshe- A, Zd¥ AZAL A =9 T '2E

LA 2D o] 719 A & 93 Fu(HE Y, 2005). &I
Wl ]

o=

s B
= 7% so] Fokd &d3] e AE ol
Tabata, 2012), t}sk @9 Az &+ 7
2017)eA 71=9 554 B3 vi¢ Eoh o= LC
A AR} AFIHe] g7 Fol EAstH da,

o] AgHorE FAH Ut HAME I 5 3l

2007; Asakawa, 2019; Lehmberg, 2015).

Apggel Ad 484
A R RE A

(HAAAT2,

oo

2. AHY

: TFT-LCD A&FolA 9 Sofrlo} 571 2+ dAY o] o5 A

bl Yo] o]F Hgh A7) w7t 7F olwdll EAst SAHIAL S8l
g, o]& 93] 27t LCD Aty &9 AalA+-(el: Hu, 2012; Hung, 2002;
Mathews, 2005; Lehmberg et al.,, 2019; Lee, 2021; Yu et al., 2020)
D AGAZAAT} A 2AF HaA 55 3Haste] F8 79SS EE351H9
th 2 Ay BA g 1S 9B 19704}, g 370AL, iRE 11704 T
1370AF & B 46702F0|th(3E 1), & X Yo] o5 9 XA o]d =
A 73S A FEE old s ske] 1995Wd-2019d 02 & A5t
Atk 53] ol 53 &9 § I/ 28¥HE 717 B9 1844,
Pz

Hedge and Luo, 2018)<% a2 Ask 7]7to 2 dAaET

iri)
_o‘h
38
filo
£
12



g 53] AEe] WeH(7IsA) Hele IPC % CPC = AHF
(Subclass) 71 13715 X &3l =9 (Application) &3 e]t}.2) o] Esh
H AgATel A AAE wkE v vhelth(Hu, 20085 2012; Jang et
al., 2009; Lee et al.,, 2020; Yu et al., 2020). ##3}e 53] do|Efuo]
2% v 53 HUSPTO)o] A YUst= PatentsViews 83} th
PatentsViewol| A= 20153  Inventor  Disambiguation  Technical
Workshop= &3 5319 (¥%) LA 2 &% 7|d3 AxHd gt
QEHTypos), ©°N#&(Shortname), W (Nickname), X+ Fi-AFo]
(Acronym) AH&-& dAFA7|= dag+S NES vF Advk(Monath et
al., 2021). °]& &3 PatentsView A H=Z 2¥E2}(Identifier) &
Fojste] 159 A 55 &9 FolE &K 7Y HE 4T 5 A
skt 53] PatentsViews & diagdEFS S FHolU(Two

= S o S 2~
=9 A5 24 U=

T [

Inventors with the Same name)©| E3]
HolE oF TS YgHHgoz At ti(Agarwal et al., 2009; Di
Lorenzo and Almeida, 2017; Hoisl, 2007; Ge et al., 2016).

o
7gIT]'o

4 (71=4) HY WA LCD A W =71 2
9 2] A o] HE <8 1>9] AMREHE JFo R

9 98 29 ARE B85 glrkel:
Almeida and Kogut, 1999; Agarwal et al, 2009; Ge et al., 2016; Hoisl, 2007, Melero
et al., 2020; Singh and Agrawal, 2011)

_13_



‘(1) S 7199 S3joA gRlse A3 719 =41 dAYo G (o]s} o
& AMAYo] )7, (2) A 7Y E41 X Yo7 3 V[YgelN =4
53] (o]t 53] 47)7, “(3) (2)9 5ol FlH = A 7Y 539
gk i Q18 F(olst 9 A& #)'E T SAHsITh WA (1) ©f
& AMAYo] = 2 ATl A 7Y 1 A oldS A¥E o
= ¥ W =(Rosenkopf and Almeida, 2003), 185 E3 Sk

(Learning by Hiring) ¥#3lollA 5443 nF lvk(el: Agarwal et al., 2009;
Palomeras and Melero, 2010; Song et al., 2003). °o]& <Ay 47}
BerE A 7y Vsl ik B AwrF sty S0 wWAE F4
A W ol Axele] Aste rEAY 4 &3 Adm 2 5 9
(Palomeras and Melero, 2010).

#9 (2) 58t 1EFoz AW 719 24 AU} 2 )4
M F=d MEL ﬁﬂ*—m FAA ] FE vt (Song et al., 2003;
Corredoira and Rosenkopf, 2010). B2 4% 7IHE9] X]N kAt 3‘134%
wol7] Sl 49 AAel} A& o] 1 L
(Palomeras and Melero, 2010), 53] 7} BS45 A2 z‘r{\} §37Jr7} 3
= SRS SRS S Ry 7]?3 =41 dAYo] 1¢1o] v9] 5355 =98t

= zog= 7

A E5o A 7)1 22 dAY 7L e 53 E Edste A7t
EAE F &S Q%o}ﬂd(song et al., 2003; Ge et al., 2016), 53 <
= (D) AYS & X gqole H2AT =2 AAJAE 7= AR=E
B 2

”}X]moi (3) 539 W &2 & 539 7|&4 7|Hks Awsh
O HollA qlxyoje] o]Fd el wAst= X2 Faks S

2 Jdy] 83 v} ui(d: Agarwal et al.,, 2009; Almeida and

1999; Correidoira and Rosenkopf, 2010; Song et al., 2003). £3] ¥ 2l
| 58 7l a4 AAA 7HA7F =ua 3
(Almeida and Kogut, 1999), ¥ 7|9 537} ¥ Shl}
517F RS Y 719 F83F Aol wo] gtk oz 5T
AH(Agarwal et al., 2009). o]¢} A W QA& T8 FA

g HollA Ak 719 dEA] 4t @Efé— HHH o2 wo

83 4= 9JtH(Song et al., 2003).

HHANA A7 HgeA Edr|doeze
71HEe Skt A o] A2 A2 A

N
-
e

.ﬁ
ol
il
rir
i

e 2 of
o2 2oy a2

UHN' Lo, FO
2o
>,
O
o\ L
ks
e
Y
o F
J |
2
ye,
£ e
o

ol
il

oje} B AMAIUof o Fy A A ofde] g SHS 9l v Ay
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N
A
I

o
—
V

Lo
—
>

>

T
=)
=

TAA AAG 7EEs A &l &

B B T oA 7]?3 AT =49 2 VY HAx =49 dE7E 19
(12784) o’ Abeluhd Axo} ofF o= k33t (Ge et al, 2016).
©]+= Singh and Agrawal(2011)°ﬂ/\1 A 4ARTE e 7|Fo= SOl
of H7HEL MR AgHor sMta 3 ow fARRE Hah LCD 4kl &
sk E5] &5 EAIS wbd el dlo|ti(Hu, 2012; Lehmberg et al., 2019; Yu
et al, 2020). §FH 54 XYoo FJddRS HF 55 AR &
719 AER7E 2R1E A, ol TEdT, dgd e A4 o= I
Fotar ol F oA AL st} (Agarwal et al., 2009; Hoisl, 2007). L5 A3}
AToNA 719 F M&A mE 535 A &% 7§ WAL o5l A9
s FQa7F Qupar 3o (Agrawal et al., 2009; Correidora and
Rosenkopf, 2010; Ge et al., 2016; Melero et al., 2020), ¥ A= eko
AMe A 713 2 7Y 2 M&A A= flae BFET

L35y 2 ATolA Fosfiol & e /= Fx 719 W tiRE Aol
= A 3k LCD ol9le] H&Zd o] 7l=(ol: PDP, OLED,
CRT, FED, Electro—luminescent %)¥ ¥=3k *‘01«] xﬂﬂ(ﬂ ol A
A Rk dAYY FiE= f8 O ols =& 9, o] FolA e &t
o|Z=(Hyphen) AH-&4, @ ¥= Z+ ¥ (Pinyin) %7] ¥4 5<}015> 9 7l
To &ttt 1 A¥e B FoF Tl HETHe A gelsisl e,
53] 3714 71+ A&o] Eugt A, Y s=2d A A5 ddst
Ak w2 LCD ol 9lel HAaEH o] 7le 55 53 AEH HA
e digk y8 &4, 282 LeH=Egeelet F= TianmadlA 259 ©]
gk LCD <A Y ol 2HES A A A8kl

¢

N

ol

3) "ivle] 90% = 32 At olE, T 70%= 224 ol A

4) o5 5o 7ele Sun Ming—Yango|glal ¥7]sk= ¥HA 5912 Sun MingYangl &2 X
7]

5) dlE 9o LA olgE A2 T A, “Cal’, HRtolA = “Tsai’2 #7]



<E 1> A7 o4& E5 2 7Y He
53] HYABEI 7= 1371) 719 (ZF 4670)
Code AlE AE-(1971) = (370) tRH(11) =137
B05D | &Wel &4 =d A8= 9T ¢4 I Chisso(JNC) | szl A ADT BOE
. . - N 3 .
Yl (Soldering) T+ W]Yd ™ (Unsoldering); €%; ¥d =& Hitachi g Unipac CSOT
B23K | &4 9g3te] Fei9 (Clading) T 98; 3 71dd] 93 Ay, | Matsushita LGY~=Zdo]” |CPT Tianma
ol. sl Ak el A Wl g 7he) Mitsubishi CMO CEC Panda
CO8K | &3 AR o=w F7] e H vz 77 B2 ARE), NEC Hannstar HKC
CO9K | EFHA %= th49 288 93 A& Sharp Quanta Display | Infovision(IVO)
Fo1V zH A2 e AlxEe] J)T T AY AF @8] 3SR 22 | Toshiba AUO Truly
g2 7)Abel 29 Ax)e FxE z23 Fujitsu TPO CHOT®
G02B | Fste A, FsHA), Fskalx Seiko Epson Chimei Innolux |Century
ujde] Fsta EAS A Fe Aosr] E Fs FA e | Sanyo Innolux SVA—-NEC
GO2F | wig; wjdy F3h Feo] Fapp w4, F3 =2 94 43} Sony Prime View IRICO
ob = 1/t A e W3y SELY Johnon
GO6F | A7) 2Jgt tXd dHo| A IBM
GO9F | EA|; Fa; EAT; 2l = o)2x%; 4 TM Display?
009G 7HH ARE Yehlle A4 s AFSs Al FAE Alolst7] | IPS Alpha
T gA wi 8w et
HO1J | = wdes JDI®
HOIL | WA &) Mxe AFeA &= A7 1A e 43 DTI
HO4N | 3AEA], o, deH] Panasonic

1) Semiconductor Energy Labs(A-7*70 AF-7]9]), 2) Toshiba Matsushita Display Technology (Toshiba, Matsushita 7+ JV)

3) Japan Display Inc. (Sony, Hitachi, Toshiba®] LCD At4& %3}), 4) Display Technology Inc. (Toshiba, IBM ZF JV)

5) BOE 3lolt]z, oty X3 6) AN, AAdUxaZ o], d2dxg 23, 7) LGAA, LGEH2ALCD, LGR=A ¥3

Source: Chang(2005), Display China(2018), Hu(2012), Hung et al.(2012), Tabata(2012), Yang(2014), Yu et al.(2020), 3=rj=Zd o2 3](2016) 5
Farste] 24
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(2) FWIQoz oo F 248 53]

- Japan = China ine
CpuFAe A5 B oty w120 Tapan = China g, 60 |
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50 - & e ) »
Dl “ subgzte] 7159 A
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20 {orea = Chinp
: 30
- Japan = Taiwan
; | R S
P 2 3 o 2 5 24T G000 WER.ZWs D 2 L2 s 3 8 g 8 8 5 2
8 83 8 8 8 8 8 8 385 & & & 2 2 2 8 8 & 8 R R R | R § 2 2 2 R 8 R & R
<O 5> F7HH Mobility of Engineer =41 3}
(D divi7|]e® o] &g A&l A Yo] & (2) G2l AAY 0] & 55 (3) &9 5sjol digt % A&
50 - - - dte] 713 9] A7 = 40 - & 60 -
ujr EREe] 7)ste) 3 o
Others (49) - o = Others (7)
40 | i o~ 50 i
#* 30 Others (45) *
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30 4
20 - 30 -
20
20 4
ity o 10 1 Innolux (34)
10 -
AUO (110) AUO (147)
Ll R e s N P A s 6 ka9
= ” - - wn N~ (=] - [3ed w0 ~ (-2
1. Others : HannStar, QD (Quanta Display), and TPO (Toppoly Opto-electronics)

<O 6> L2olM 2t Z 2| Mobility of Engineer 244 Z 2}
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<3 13> BOE &% 2 ¥olel Fol

o]Fol= W 1S BHE v AHAo AL 7= 1)
A FK M5, 2008.12.72012.11.) AAS T & AYAE9] AvHE



ZRA7I7] A8 5E AFA 2 LEAV PAAES TE AS B
Al Fshe=d olu] 6622 91¢ke] dite] FYE AT 2) ‘S HE A
o2 whErpebe 5o o]F3hal (DU, 2010.0.72011.12.) 7

ato] T 287 m=A] A AFAIE 71ES] AAAEFS AAFS

S AFIR L I FRE 3009 te] @it 3) &

(R T, 2012.6.720135.)2 A=rd o= 2659 9)¢ke] T 5 o] oA

g 7t AE A A REES ATt Ao t(KDB Ul$-5 ¥

MAAY, 2014). AA A7l AHAE F TS LCD TV HH

20%(2007 ) A 90%(2010K) 2 A STHAIH oW, S&T GPS9]

HaA (2014)0] wWEW, 20119 HEz2 S5 TV AZGA Aol

AGS F9s Aol A7l 37HA] BEa A 7190% HoeRE B

o} olu] ARAAE FFH FA HAFE

%%5}715 = TFT-LCD 4k 9] %iifr‘% T Z ey

2008 12¥€ 5-E 20139 5971A olojx Z+= A

il XMO] BOE wi& A#] 7]43tds 32 A58 F

upx et el Hxa A Q) dRFAHe] 20139 5€S 2oE

Ha a8 F FA4-EeY T dX TV AFRAES TV #n

7] ¥ AAE 7] EA Y (ZDNET Korea, 2013). wahA o

TFT-LCD #id oo AHFA1 FFE vt ddst7= ofgo o

gk o] JA] 2013 B AlFFE A Yoo o] A& HH5AHom {FXA35H7] 9

s AAFA 7NkS vEHFAS A2 B F 9
Aol @9} HAel AofA J-FIFE v H

A
. om} ) 2015»ﬂ 5% RS
= Xg
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alt
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2 o fUoal
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—4:1:‘4
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lo

i
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A
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o
1 ‘T Alx 2025 ¢ ;A A

=

# =
293 A=w, 75, vl 4t &
= A}

= R

4 AdEE ﬂlﬁ% AR sk (TEEE TR txEd el
dol 2FHI AU Y 7IdeE BOEZF AAHAY (KIEP, 2017).0l+
2016 &4 ERE AFCR T oo Ak Nk AEkE AFststan Alxd

E s
A 7R Vs AHEE flsl 2025Lﬂ77}xl 7] Z 2 A (BHERACRIATRE), 71 25
= (B DI Cuds ), 71% 1(5‘6@%% ), AN =7 2 GERE

fldlnt)Ebs 472 712 (k) FEo i AHEE 9 Ade AF
st A H(KIEP, 2017). w&71#3% 21§ B3 JAY v& 535 A4
g3t 3T 719 Vs AT NS L A AlF BE, S8 ANY
< g3t

of

z:gl_

202 9% AQANS AT FHLERE, 2017), A% wxD
Fa A A A B4 AR TaATHEANZ, 2020). o|dF B
9712 % A7 7180 o] AeA g

oL o

2 AsteA s Tl s AFY %



ol
S
v
rlr
X
o
St
ro
]
-
%0,
v

3. BOES] A4 &

A g o 2 BOEw 719 AkdelA 7« g4, AF 94, 49 s
EgH sﬂ/\l ﬁxgi':lo §1—E§5} o7 Q—q’lgu} (% 2 ?Q—_T_V) 7] Z
ol R&D TH& 93l A

TFT-LCD 7l =71 38 A74E Asielon ehist 53] &9, R&D
22 ng =1 4 * 1€k AA 20129 3D 75 24 2 13}
A F-3o] 7Fs3k 110 3 UHD LCD #jg< ﬂ?’\ W (Liao et al.,
201D ol ZF = A3k 7}53 Magic LCD AlEdo]AS B3 53 A &
A (Zhang et al., 2022)%—4 %% 7]% S AlS- —)Fﬁgo}oﬂ o]Z 7|Rto® T
Fe AE= EASL AE Y A Fd B ool A Pl 7]ojet
At olw 71& 9l AlE Al T% d %7} 2010 o] &7} Hojxjof &
skA YERE A e v Fo] Kol X Yol &) o]Fo] A s $-of BOES]
A4 VEg AdEe R F A%NY ZS g1 5 v =3
749 g4 #HeA BOEE =u 9 ofg] 714939 8 #AA T8
A veEbdt. =971 (199319720009 &2 F 217k

a9 Bx Jeg 7oz LCD 4y XYE EESE A7joth AFA7)
(2001972010) = A2 a9 <15 @< S TFT-LCD 71w 7<=

L
[o

)
R

U
rot' Hl(
é".:

I

i H
2 34 Z2Ax EUE FHFea, FF 2 AR5 F94, e A
A3} e g it FrhHEH, A7) (20119720190l = HES A
el g FuEHA Ve AFE FASeZ A4 LCD A& 2 4l
AE el F3& Evh BOESF o8 719 3te] = dA= 7199 A4
7 RE As77hA AR G E o o]zle] V]3] o] FI srER
S W 2 JFFEE US A3 AAFAS AR = Atk dE 59
.

20134, BOE+= Applied MaterialsZ5-E 5.54 ]
"@’?}ﬂ‘ﬂ]% g FAsER AL AA = TV 2 Eukd Ao
SAbol=, LTPS w9 34 AVles AdT 5 3
J]r |2 PiVot) PVD % PECVD A]=®l& !

H3at9w (KIPOST, 2013) T3 dAA= BOES  #3]AkSl
BEIJING ASAHI ELECTRONIC MATERIALS+ ¥4 ¢ Marubeni
Corporation, ¥ ©o}A}3], BOES] F& A 7|do]l Al 7oz,
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20199 W9t E EEYA2E (WEA] AA) eSS =Yste] LCDE
XEYAZE AEFS Akttt (KIPOST, 2019). o]+ ¥ BOEZF =229 7

< {48 A7 20109 ) o] €9 7] 3
2 4 gl

kel

o N

<I 5> BOE?9| 7|= A MZF HAHE

T AR A= Al Y&
1994 TFT-LCD ZEAEZS 93 Ak A5 & XA
: TFT, PDP, FED$} 22 HAtxEdo] 7l& 54 9 AT
2008 TFT-LCD 7= =71 &3 d74 Ad
- TFT-LCD +% #* £3% 29 — China Patent Gold Award
2012 T
. - 110—inch Ultra—High—Definition a—Si LCD panel 7}%
1= 82—inch 10k Ultra=High Definition 7]%
Al 2015 |
. IFA Gold Award +%+
() =7k 38 A4 D AgAaEYoe] Ve 77 FEATA
2016
2%
sozo. | | 7N Ol 78 =8 =,
FAz AA #2] AQAEE 715 (WIPO) AlAl 109 &3] A4
2021 R&D FAF 1009 g1t ol (A iy 31.72% 7P
9015 Super—Large Size & Ultra—High Definition A8]% A%
D AHE Slo|H I ANAEZ glolAAEY Al AFA 54
9017 7.8—inch Flexible Foldable Display
D EE AR Al AE 23 Y
AEF 2019 75—inch 8k Ultra HD LCD Panel
Al CAA AFR AR, A AE 2
soso | SUPEE. HESL wER SUE, TV 50 aFede) Fe
MA 19 715
9091 tfAaZgo] Hof Hx% 11H LCD 7]% Adspro, I3 F—oled,
a5 2 71Nk @ -—mled T 37 71& HUE EA4

Source : ¥y &5 44(2022), JEEE, & AP (2019), BOE AHA w—MOL

ok olyel 7]E Autv|duteE ApEsE BOES Ao AZe LCDe
OLED R Aitats= 7 7HA &A1 Al def (AR S A9 Aot
Aolth (Met7RH, 2016). BOEE 20179 % ¥ AMOLED A4k gko18 7b5
stHA EAH o=z b E933 L, 2018 FE 105 Alt] LCD A4t
T FAlol zelsie (KDIA, 2020), tl2=&Fde] 4be] Hwbel] ojsk &3

8
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5 Btk Jd¥9 Sharp7t HEZ 104d FA B S =Yt
W, BOE= 1054t FAkell sz Hojgflth o= LCDE *E7|stal
W=7 OLED= H#gk st LGek 493 dwts= H==, BOE7}F %
o] AR Ed £9e e d wae Asdds dE A9 F

Ut =8 FTTolAx= OLED7F LCDE WHAlEd Aolgt= $-#7F glid

AL obyt. 28t oo tis BOE+x “LCD7F €7F &= & WHolA
AT TFHE ot o 7 A AEFH R B Fol7] wi
g E R =Y TV AFY =7 7l fAE A A'og=
A3 g “dAd A Wl OLEDSF LCD7F A2 o2 g oA #4l9]
A E 2 A}7] ol

[40
[
i)
)
[_ﬂ
i
o,
32
dlo
o
(-2
>
>
ok
LTy

< 6> 7|H¥el MY 2 AlF H mfd =7

4.5G 5G 5.5G 6G G 8G 8.5G 10G 10.5G

SHAR
P 2003.10 2004.01 2006.09 2009.10

k)

sy

7] 730920 1500+1800 2160%2400 2850%3050

4

2002.08 | 2003.10 2005.04 | 2007.08 | 2008.08
kD)

sy

7] 1100%1250 1100%1300 1870%2200 21602460 2200%2500

LG

2002.03 | 2003.05 | 2004.08 | 2006.11 | 2009.03
kD)

sy

7] 1000+1200 1100%1250 1370+1670 1950+2250 2200%2500

BOE

2009.09 | 2005.01 2010.10 2011.09 2018.03
kD)

sy

7] 730920 1100+1300 1500+1850 2200%2500 33702940

CsSOoT

2016.07 2011.10 2019.02
kD)

H$d

1500%1850 22002500 3370+2940
=27]

Source: & #(2016), =2 (2004), KDIA(2020), Lee et al. (2014), SERI(2007), P4 {fi/1(2014), HAIEEFS]
22(2007), YTN (2008), © vl 2](2009), %1 ¥ 3-(2009)

%ol Zzto] A
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9 B2 49 540l E9¥Al TE¥v. OLED:= LCDel Hla] 7H
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=
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100% o7& s s 7 e, Bevt e
94 TR0l Thesttks HollA Fadh oot Hgh vhekdh Zt oA

9 349 W3trt A9 gltk= HollA OLED 9915 7HA 7] W&o ¥
A9 o Adsiva = 5 3k LCD~ 7FA 3 g, 28 A9
RS 27 wEel dntk 7hg o] mAZ oA wEE Q& Aotk 3 5
g olv A HRo] ol Azt Tk %XIQOEW shdel 29A B G
ARl ojw A e whEol ulE ARl Burn—in FHelA LCD7F +91&
skl 9tk o] OLED+: AHA|dg o] 7)o Ay o] A&HH 07 =
WR BAEE § e ARdo] thE A H]e Eﬂ olFA ®¥EH7
wEolth o] s E S LCDE OLEDS 5% 8K 34dS 3
did 4 3tk =& OLED+x LCDell Hlsl Al7]&o]aL xPxJ]%%%OI e A

oA wigtelE, AA, AHEE o] =B asy] miel o 30% ¢ 7HHE
FAE 7HRIGE el E9ett. 18y ¢ 45 7led LCD= AEF

Al R&D, AATE7E Sw oA OLEDSE a2 ghusta e A oAl 4]
3k 4= Qlt}h Chen et al. (2018)°] w29 LCDE 4, H&, =,

W7l SHelA OLED HE $918 A48hm 8otk ACR(SI 49| 3l
D, Alokzt, A A& &, o7& FH, A4, 87 A17tel glojA OLEDe
18 vz Ao ol tLo] A7l AFoA= uE OLEDY Y& <
9 A7 =g A ACR =wWelA OLEDSt 534U d v 5
LCD o|n

1A 24 EeE FAAWen ol& v’ o® TFT 7|9 H
glo] 71%<2l LCD% OLED7F A =¥ £ B4 =5 fFAstdaA &7]14
o8 FEY JteAE AVIskATE wekA o3 vt Ve d SAS
3 o, 34 LCD7F PDP W CRTE %3] thAlstar gl A=do] o
Auh A 7142 2y ZAkd AbElel 2], LCDolA OLED®2] Hgke 714
wrp FxlAoelx] oL RAoewm & 4 vk 53 TFT (Thin Film
Transistor) &} tJA~Z# o] 2 7] (Substrate) 7} LCD2}F OLED 7)o
TEAOR AEHYE SHES 19T v (Samsung Display Newsroom,
2019), 23]¥ OLEDeh= HAW 7= /s stgote] 9 A okl
LCDE] #ofell Ao 2N 7= M-S EE0la vl =yA AAHE U5

AaL & S Aol

10 K JN Mg 1o o

'|'|"
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<¥ 7> LCD & OLED 7|& &4

T LCD OLED
1:]1—7] [e)¢] oo
21 T =
= O [e=Ne) O o
T4 = T
e e LX:
G L s s
Refresh rate and motion blur &5 CaCH
Alofzt a9l 9]
High Dynamic Range (HDR) - 29
Expanded Color Gamut =5 =c
FUE 29 99
D o9 oo
T 29 E: 55 g9 EE =S
Burn-in Ko B, o
Aol = 00 oo
1 X Gk

Source : CNET (2021)

4. Sy g2Fdo] 4y 44

A t
174 H —g— A oUM é%@gi FApeto
24 TAsE AdbExle] ¥ (Incumbent Trap)’oi olalgd 4 9t}
(Lee and Ki, 2017). 243 LG7F A4l LCD 714S #4H7tele] B
7% M Fxbe] #E AFAQ BEE HIHA 2o Yo bzl
5 98 £ drt (29 13, 14 #Fa1). 37 TFT-LCD A el A
BOE®S] Al GAfr&o] ul§- wnste] #5232 E7HsPd HHO] 20054, A+
A LGE 8Alt LCD Fxtel s wstE 5 BOESE A4S #Hel
et (ZDNET KOREA, 2005). =3k AH44-2 20074, LG= 2010%3 =
olm] 114t LCD Fx+ A&dl &3] AE B =9 s Avh(A FalE, 2007
A 2010). ZELh o] & mlo] FAE AL, Q3 %*éﬂr LG =%



20109 o) Z=WHEE LCD #d Fx3= =434 T2kl 23S A

o] 2011 ¥F=r AGHo] AAY ti=FEH o] K494 OJOM LCD 248l 1%
3= 98 of 10299 Wd FTF £l zﬂﬁ]EJMng 11Aﬂtﬂ LCD
gl FHaE e 719 suE St 2011). 719 B
Al o] =2 At LCD 71& /NS Al SE%W %—b% 71 o] E‘r.

~ L
o
=
E
l>

gapo] M| dEL FEHHeE LCD AHY &4 1) oA EAS s
o s el AZEE Aadgon 2) 1 oA BESAY dEEA
B HEE BT ol ARy Wl LCD Aol &5 ofFd ddd
=7t A &Aooz Ebgst A FAdATE ARl g w2 A
ojth wapA E A E AP ES AAo] LCD Atgel £33 A
o s A A713S o718S 758 S AAstaz gt ol & ¢ A
Ao A4ury] 918 BOERS dAUole o]Fo] alx= A3 44
I LGo 71948 LCD 74 =9 555 Hud a7 ddon, 1 &
ohe o 2o
Seda A A T

2011.11.08 OLED t|-$ WS a1 114,
4 A 2420 Pu A%E A
2013.02.18

LCD 4434, OLED 44405 48,
OLEDe] o 1024 Au] 4 %3
2017.03.30

2011.06.08
LLAlt) LCD B4 A% AMIAALCD 1140 F4 10414 o]*¢ LCD -4 A4 §let
I TR, AR e A%
2009.01.15 2012.02.20 2015.12.11
8AIt) o] oj & LCD el OLED#H1¢] 7%, LCD §4 %4 £7}9) LCD 7 A¥ 73t vs. W& OLED 3%,
At 54 a4 D WA AT A gz ABH 30% ol Fa el A Fehes A

Source: 74 &A1E(2007.11), 54 Al (2009.01), +2=238(2011.06), w7 #1(2011.11), The Korea Times(2012.2), I}olll
A 57 22(2013.2), ©Fo]l7F2=4 9 (2015.03), Invest chosun (2015.12), o] WA 7 22(2016.09), H AF41:#(2017.03)

<38 14> oMr|AZe o] LCD & OLED 10t oA E

(1) SAMSUNG

AR A LCD AFE el wakdel digh awle] Alzte] AAS wk
ofy e}, oo tid] B JF Y-S APt 5AS Ao A
< 20079, A5 LCD 1144 F2boll dist HES Al (FIRE,
2007), 2009 8AIt] ©]’%F LCD A4k 2kele] dist 25 FAE Fhsta
71E 2l #AElel FJsstaxts X & W (Sold A, 2009). 20114,

ojul 8Alt) olsle] LCD Aateislel %4

=2

(T, 2011) el AE7be] w2 DisplaySearche] A A}
A7k olu] LCD9 OLED %, OLEDE Ag o’y @St (743,
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2011). =& A BA= Ao Hx=Zeo] A el T4lol OLED=E ol
ke’ wrgltl (The Korean Times, 2012). o] #& A w3k ubg}
2008 114t LCD 7] Aol #al =9 wef= #9438 st &

Hohe AMAe AAsE = o9k w3 OLEDREe Fx+ sty 20124
T 20159 74A], = o2 LCD 34541t AAkekel Jhs S SdstE By
< T A BIEAEE AT 5 Atk adHdE 2010d W =F R
A LCD At el wakdol digh Adel S A0 44 2ds + gl

zd /\]-/S‘__]o] J Z

A
th 20159 E/HA = AT =EE o] AR Aol oA
A A F3t} (Invest chosun, 2015).

1 ﬂEH LCD #Abell #3 A& 9 =92 A|%E
ettt oF 9wkl 20161 0] HojAoF FxpekA| B g
t}. Jol| A 2015 E7HA = FAPYA R HE7Fel A A &4 <
S 8k 5 LCDe OLED Abolef| A aiwlsh= E%% Btk (14
Z2A, 2015). ol& <¥ 7>¢ & A7A#e v o 2013 =0l
Ho® o5 dt’?‘z‘] AAYo7t ZrA ez FrlsteE &g o
Ak 5, F= AAYo] & o]Ho] FFd wjB o= 4
CD At el Ohﬂ AfEhzl 2| SRR AL o] | &5 K
Fddol A PE Aol wepA Aol LCD Aol o
= A= o] whAuzkar 2013

off
-/
o 9

4
£on
o
2

[> lo

my, o
ol
o o rob fTomet HI oM X

or b Ay N
o
=
—
-
__)rl_l“
=2

ol
.

ri rol

OLED | 7000% 54 LGAA A, 579 LCD 724 A
2013.03.05 “OLED 7} LCD tlAlel7] & 2" OLED ¥4 o4t 44
OLED § ﬂ'ﬂg%wzd%‘g 2014.01.17 h 2015.12.11
AS 3o Ad

2010.12.28

2014 09.01

=0 8.54t) LCD 54 +%,
51}1%10] ok} 0]

114t LCD A4t Al =] A3,
LA 7 R oAt of 4] kgl

LCDel th3t 7} A= ik
1) 34 5 4

2011.08.03
Yl # LCD 54 {713 917

2011.04.27
LGD AH, 2017.04.17
“L141t) LCD 4 A& ol ek uHE PL 34 7L, LCD vs OLED 14

Source: A AAE(2010.03), Fi2=¢Fo]](2010.12), o ¥ld 2] (2011.04), ZDNET Korea(2011.08), 41-&7 1(2013.03), ¢l
A9l 9 #(2014.01), 7 3FA1%(2014.09), Invest chosun(2015.12). 7A122(2017,04), 7228 (2017.07)

<O 15> LGo/A =2 0| LCD & OLED 10t oidA&E

(2) LG
LG 9A 2010 11Mt LCD T2k =9ol& Alzbsto] 2017d7bA] awl g
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Ao g HATh Tt} LG A APxle] ate]l OLED=9] 3%k 3]
+ % LCD /\}O“’ﬂ gk 3oAQl AFS A=52oE YT HelA
A Zpel 7 vk LG 2009 7bA1 9 e = LCD A4k 2gleo] of 3x<
7t FAE ;ﬂﬁgé}tﬂ’ﬂ 20137+ LCD AMAIAE AH7IA =R S8t
S Wy (vfd A A, 2009). 283 20104, 114 LCD
EE 2435 e wgoh gy uiE o dld 20114,
LG "z=&d o] AFES “LCDY At kel 58 dd dds A%
Zolm A 7-8M #lo® FE3| hE e Aiko] Fhssiti e,
IAdE AFE 27 fles Fa8RT (724, 2011). =°]o] LCD
Al B o R Q18 FA TREE =olal td LCD Hd FAE
718 A7IA AT (ZDNET Korea, 2011). ©fit F=+ FA$-o] 85 H]EH

il

LCD &&& +FstAY (F&AE, 2014), 35 P1 3% A5 DA, LCD
s} OLED % m¥eth 2% OLED %4 LCD Atolels Fed debe
Aeais 5 (rad, 2017, A4 Ade oidE 404 Fade da
HEHY HES AT F Atk ARHOE LGE A rhsA

99

2017974 854 o] F¢ AW LCD 7ol Bt FAL o)
o 9 2011956 o]ejd LCD A %49 OLED 4§l rjehs LG
o F4#9 7127} LG LCD ARl &3 AAU S AE 4P
o] A 20134, @5 AXUoEe] BOE

2021

2019

2017
BL.CD ~OLED

Source : OMDIA (2022.10), KDB At &3 (2022.12)
<2 16> MAH cjAZeo] AR Fo| 2 Mot
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e 2 A LCD 7]zl gk ek LGe] Aol wHg A
bete, LCD9 OLEDS] Al qf= ZWolA ]3] LCD7F 3yt o]
atal Slth ARY wiEelth tiSo] <a¥ 16> mEw 3k

ox b
r? o o My
Ql

71959 ol %3 92 OLEDSIA LCDRel A8 £%7h avhA W= o
e 4% Holw gk ol 44T L7 1AW LCD 714 2237t
shglom LCD 7149 ol ool tig w4 % ool AAHHL
& MA@ W ol AW MukFabe] AHo] M Fol A, FuFA}e
WAL A AT oY B AU By FaEge FHo|
Hskd 4+ Qe Aotk Tela BOES Adzh olg FWstn itk 2
A om B eelA 200090 Fe Aom 20139 RS Ar F
4% 7120 BOEZ o5 °F 12599 #¢l Axol7t Fesoich o
wol ¢47lo] m=w BOES 4399 <18 99 wdo= A4 BOEIE
AR AR 50 o1, LGSk SK 241 50019 % 1000189 @atel 7% e
o) wRabe Aoz ded Ad (RUBA, 019, OF FuT @, 1) @
=9 AWr)Ee) AR LCD 7% HaFleE Adom A 719
W LCD AFY AAll 917142 $ith 2) FWFA BOEE $449 A
27he8 e Ba 7189 el WA olFeRh 3 A F A
ggo] WwEY 20134, FFAM FFOEY AXo) o] Folete FAR

N
ok,
o
ol

o

] 49 Aol

‘H ) [e)
FrudeErs vtgoz AA A 2718 dEFs 2E 7 AJh olg F
Alol] A7) A S ol % X Yolo tigtE o5& o|&
ojWitk, 1 A3} 20229 715 TFT-LCD Z3t% AA 192 7|28k 9
= AA F3F 71F 39 A5 A 195 @8t T A4 E Hold
A4 TFT-LCD AFde] ddst dutrigioz #glsta JAthBOE A &
Ho]]). 20203 7b4] #H 53 = 79 A o] - e, USPTO 2
of wWaw 2020 w5 53 RZE AR Ao A BOES &2 +9+

13912 2 39 A% AA 2097 kol EJTHOEE Bk, 2022). 2022
W 7], AAIAR] R&D 7195 fa) HolAdo] 3709 d74E ez A
H3all o TFT-LCD, Flexible OLED, th& OLEDo| %3t Ak 2
71%, MLED (micro and mini led) 59 71 tFi o} <l
A ARE o] 4e] A ¥ o A EI9E 2wkl slel] ZF7hE R&D
AYa Jom (s FEAR 2022), 2001 19390 E33ld R&D <)
20169 3248 o 2 oF 18] 7} =718kt (28 16 Far). Ak

JlN' ro,

AL L = )

flo mlo 2
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Hi A5 w}ETﬂ 2021»1 ﬂAM Bl 2,193
000%E 9Ieto & diH] 61.79% F7He Z o2 21w Ao i
A%, 2022).

& 3500 - 6,000
= [ JR&DQI (W) 0]
. E L] 20| A 4
5 3,000 E35 =27 7(H) /| | 5000
3
~ 2500 - o
- L 4,000
2,000 e -
i ¢ ¥ L 3,000
1,500 4
L 2,000
1,000 1
— L 1,000
RS
[ [ ]
0 Ll LI | ! 0

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
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Cross-border Mobility of Engineers and Industrial Leadership Changes:
Evidence from East Asian LCD Industry
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Abstract

The mobility of engineers across nations, regions, and enterprises has been extensively
discussed in geographic diffusion of knowledge and inter-firm competition from the
perspective of competitive & innovative strategy as well as post-mobility of engineers
from the perspective of performance. Whereas in terms of catch-up, it has rarely been
considered the impact of cross-border mobility of engineers on the transition of
industrial hegemony based on knowledge transfer from the forerunner to the latecomer.
In particular, during the industry recession it can occur radically in a short term, also
serve as a window of opportunity. Accordingly, based on USPTO patent data, we
longitudinally explore the cross-border mobility of engineers in the TFT-LCD industry,
where the leadership change among East Asian countries (Japan, Korea, Taiwan, China)
has been frequently occurred over the past 20 years. The results present the mobility
of engineers occurs intensively in the cases 1) from Japan to Taiwan 2) from Korea to
China. 3) from Taiwan to China, especially in the downturn of the business cycle,
showing a significant relationship with the rising of latecomer's market share. Further,
we exploratory analyze the process of catch up with mobility of engineers, by
conducting a case study on BOE of China, TFT-LCD market leader. Our findings
provide a theoretical basis for confirming that mobility of engineers can be an
important window of opportunity in industrial leadership change. Moreover by finding
that mobility of engineers is an endogenous window of opportunity created by the latecomer,
we emphasize the need to expand the theoretical discussion on endogenous windows of
opportunity in the future. This study also highlights the significance of securing technological
talent for the sustainable growth of internal industry, which is facing various challenges such

as China’s catch—up and the loss of industrial engineers.
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