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20100l & daAr| 2"l 20 7} 2 ZAALQL 7kl A 20209 2 7 &
Veeco® AFM AF45-7F Brukerd] wjz= %1, o] o] 24 5404‘:} ojgfgh AghE &k g ¥ WA
Brukere= A& ¥ AlFdA BAES 2E 7] & wABkE & 24 B 3o olgE= AA 3t
HE= A5 - FHat A f&S Sistelt Att.

oj9} & ofe] ¢F B A 9012 gt 2E

(3) W =29 kg3 25 2~9] 373t Aol A =R 2Ysii o,

FAA 2 A YRR R AHEH 20133 42 FF 5SS A A2y o] s A
Helo]l wAlE F 2 o] o] A= HgstEHA
d AAE Mg 2018dFEH AHo] A 2.2.5 9°F

3 EAF o] wpEE g 20199 dE W O (&£ 3) #=x
S WA Aesigich. o] FA A B Qo]
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(E 3) TFAIAHEA M% Dj™o| Mol gbd £
1414(1997~1999) 24191(2000~2007) 3A(2008~2015) LAW(2016~8A4)
=
E; HHeA] A QAde A A RE FRE A AN AAE A % 713
LB . . L . NX-Wafer, NX-Mask
/ -Series 90| A X-Series 9AEN|A , )
1= M5S XE-Series 917Hn| NX-Series 9A&r] NS Fid0(924)
PSIY HEES 98 AF AZ | LODE AN 71%9 Ak Automatic Defect Review 712 N4
ARG TN A%E B ws | gF 93 Nz A2 e NX gAdeg g 24 7g/¢4 71g/MAgd ] 718
e [ A 384 A A XE gAn A pd Z-servo 3, 9 8 (thermal drift) | OCDSH ARM Z%(5Y Accurion GmbH
Agk | 4] dEE 5 14 9A997A | K-y Scanners} 7 Scanner £ A 443 Z-Detectord low noise, | 94°)
2 A% AN dAdn A g True Non-Contact Mode 744 A% YAl W7 414
3D AFM e SmartScan/% Al 2BEA T1%E 58 I A%
A% A7) A% A4 A58 A4 A%E A4
A ) AR 39 T 9 A 459(02), 1089(07) A4 1649(08), 2554(15) AR 3229(16), 2,0169(23)
. FA4A 89 9 23 134(02), 469(07) 4 689(08), 299(15) 4 589(16), 582%1(23)
7_;: A 329(02), 614(07) A 969(08), 2264(15) A 2649(16'), 1,4349(23)
;}; A g5 #4 &5 #4 8% 13 &%
o | 19AATAEY: $5A444 AT e =8 A §A ARG A HIAE 5 A4
%:% ERE R a9 A% 7H31 NANOscientific 37 %3, =9 Accurion CmbH 9%
-8 195 el g A AE | SRdTE A CRM, ERP, #4 %3
- 87 99 A5 v=(03), SE0T) | IMEC 38484942 (2015.02.03.)
228 Az ) AT A | 2015 248 A
9454 97 954 971 9454 97 954 971
AN A5 B BA AL Qg A AR FH12 A% 47 A4 719 | @d ) 9sig CovID-19
AWIAA U Aol red oceanAd A A%, sErad A 9%, A | 28K
97 Made in Koread] 03 Y& A% | 9 R&D i A3
UL YA 947 LR WA 97
AE Asd 34 A aq o Helg g AN A Az 2 QR A A | 0 98 Wold A Az g A
ER:ER W 9 g EER
2.3 TFAIAHRIA(F) 9| 7[=8Al oY 2N d Zdglol A+ 2 LS AYste 71EFAS
o] Fol it
Adid g7 oAl EAS AT E A3 33 I ~E A~ AFM 7|&821e 2 714 F9 2
A"l xo] Bt e WA A dAkEn] a9 7)& e S T AU ok 1
A& 5 5o g ARl FAeedin. dAd oA A3t e H} o], A, AdY, &
n7e 9 71eS BRatn gz, 71gely 7] T, AeE, Ass 234do] 1 F8 ghot)
s Uigk 28 7F A sk, 948 | - Ao M FAA LB 20 AFM 7]& T 9] 6
8Qloz Q3 WA 4k zgde Asfsiict. 7] 8 8498 o] 84E0] FE3 AFM 7lE A
Hu JIA A AE 2 Ao AFM 484 sho] WekS Al 7HA] Ao Adysidith (A3
£ Zolllan, Aol s7ste AbdE BT 9 A 2-1)
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Hhdolglth. &3 3D AFMS 7HEste

9 N
o, My

to = M rlo ol
o 1o
oX,
Y,
2
1=}
1)
2N
D)
frt
o

LBk
(throughput)

5ot
(automation)

s8y
(compatibility)

UE]

detele 9AR 93
o ZF(Measurement
weko g 713 - i

%eT ¢+ 9k

A, = 3 AF N

A AL F2AH R Gl Alg
vt Ss7] Wi 2 AHgehe
Zolu, A E AHgele At dndHn
=7} B wdo] gtk WeA| AAXS(CD) 24
oAl A kR, WiEA 27 10vh=r]H o]st
Z At Aol QA o] o SH R 3
g AR (0CD) 9] 34 £wrh mang 244
R o] Yom AS Aule] FHRE AHEE

_CH

bus

[¢]

of i

1 s

oL 1“3\_, )
=P

e 2

A



AXS0IZ(AFM) D1 Z3te) X2 8ol MIAABA(F) AlIE 422 51

AT AFE AFM AHle] AAE S 7] d SmartScan AZEdolE @AY scan $EF
%% (speed) & #ola, A& (throughput)<= 7N e WA § UEE JEe A 94 F
Mafjof gttt Sro} Al ou FE AR A# H A SEE Eo|7] e wgo|qdrt. 1 F
5 Apg Al 22l QA AL

of AL, & AFNNE A4 A& F W 7 FX-Series 9AA073e] &4
&

s
AHom FEee] Avgrt & AT Adse  §A7 AYed 90S Aden, 2Heke wAE
SEE Y Aol 239 A9 $E2, 9 A R BEo] 1Y Ao S8 Folk PFoz
Qo gRss A Aol S ouat % 5 AwE 2, OaBdelage AgsuA oy 7w
A Aol ZeA 20 22 Bas, NRE S & 23eby] 99 Tip-Scanning HeadS 423
Aoe W et S E- dolHsy SE2 4 A% Applec] AFMS] Ael $E2 9% w27 /)
IS AeFe At 94 A7 BE ARG 5 AT 2R W, 24 A Aelel o Ao
G 4YY EE HolHg FFOoz, Foldl AL 7F 2 ASIN HAFOR 7 stageT A EF 1L
N T A I M S P e
SAE udt 3 Age A4 Asde A% et @re] 28, AA, AxdnFow
S Z4et O 2899 Ao, AR loading, A3 BARLAE BFe, AAAIFol Hd§
24 97 o5, 24, ¥4 5 A% B4 REH 2 AYa] Jdh A 2 olft Aeldn
o8 % A Srldth. auH QuAQ guAe  Swel gk AA@NAY 724 @A A o
oA onehe HelH@e ol AAThe Mg AR BAZ Ader) 9a, HAAsWsE H)

ol
£2101S 233l A= Aot} Wk 2gE b Processing Capability) = 1=3HA]7]+ Weko =2

2 3
= ousl 22 et AAdde 94z A @oldske ARM Z14e] A8< B9 AP 4
(
(RS A FleTi, R Be 24 Pa Qg us) gu, dAE Fe ARG M&A
ua

Zoplel, 5% eR7F BT 48 B3 avg w5 Fl AlE AR vt /v

oAl x, A= gule] A 2 B S e+ 3l

o me] s AR e M AS & AR, Aesk B 29 st

EE wole A, 283 A% S EEske stAA 2627 LCDE A A S JdsinA

&l
o 2ok gt HolE o HfHeE A& £ ARE T 27ste AEd A FEA2
gl 9= A ostgitt A, stetizad ntole] AgtE AAso g FolrbA
AN G M9 54 S 7259 49 9 olm|A|glst= ARD 7WE, 18|13 Z-servo system
8 A%} 71& %%ﬁé TR dAAN AL XY 9 BAFS 438t controllerd] WFE AFoR
#er Z%‘fo] ﬂ”ﬂ Z] Bl “01*1 Z%‘Ql Aol HAE & e SmartScan iiEf‘rlloi )t 2
g Al REEA7F A3 e AbEst Al FX40
£ £ A%3(automation) & ol WHER AHE
o7 = ARt o] & ‘5‘3}04, %@ *‘JJP ?ﬂc/‘c}ﬂ S L= i =) o R - e B 7 R R s R et
F NX-Series 29 AFMe] %34 (compatibility) & =ol&
} ]7401]*1 Z-scanner® $1X& W5t 33 o2 WA & AY & F Ut} AA7]ofA Tet
o

A
F952 $oI3, Zrservod] 715S FAAT A% THE D AE 2 49 20 Lol B %

rr 05 11

a2



52 KBR H29& 1= 20254 2

£ A oulaie 20 e}, OE Pt AZE A duldoln ARel 24 9o FRE AEe
=35 [e] =] =] 2 =] = =]
dojske] 2S wRste] AHEATE Lok Al A - Agstes 3 A, HE JdehdA
7} BAE D 4 7S AT AR X PR §4 /1S5S AT A 94 2L
g 7hdeldt. Contactt Tapping 7 7F4 ¥4 = W¥sE A%E & dd. 221 o3 A&
S 2 AN&E 4 AA Non Contact ¥4s & 3843 Eole W E sk AFM 7l&
Nste] AHEAPE Sel71E date RS 54 AREAe] WA (Convenience) & ILESoHE
ol %3 =% Ao Y %5 59 A, FX40 € For 15 - 2o ge2 € F I
AFM 7|&TI%to| 34+
Hithe AFM 7| &0| 25t AE g el g2 Holg
g | AEs | AP | & & | NS | =@
1 2 3 4 213|412 3|4 (2|3 [4)2|3|4|2|3]|4(2]|3|4
X-¥ stage = ADR 7% NX-hybrid WLI . . o e *
HE ZH HE Low drift Nano IR o e | ]
ASSHAY Z-detector?| low noise NX-Mask o °
X-¥2} Z scanner 22 NX-3DM Probe Station AFM . . . .
HEH True Mon Contract Tip-Scanning Head NX-TSH . o | e °
LT A EHE
Scanner TSH Mg g%séan?ler;jg %gg‘atﬁgﬂ 0 O . o | e
PTR 7& Zservo 95 Y EP4 . . . | e
Auto Probe Exchange
XE-3D AFM HEF CIxrel g Auto Probe Reading e | e [ L ° e | e
Auto Beam Alignment
Chgot 24 25
Contact/Tapping/ SmartScan . L) [ -
Non contact mode
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17o™m

% A7) ol
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Il 22 I AAA
3.1 &8
3.1.1 71egie Widd ded 72 75
st 28 20 A AR 348 B8 A}
A3 A 71 AR OE AL 7E9
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S, A, AEst, S840l
F8 842 Agag. o8 8AEL HANA
ol AR 16 W 56l 94 428 8

b R =1
AoM e 418 S F&sla, o2 wgor A& 7}
T AT EH S o] Foll eS¢ T

A5kl 3XHAD Bl MIAAABA(F) ARMIE S22 53

x| &= ol A4AHM 275H=
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544 w4E Rothwell (1992)2 Chesbrough
(2006) ] At &4l mdlo] Wsle} Als e
A4 9o #A3t AT AFE vz 7|EgAl A
o Aeke] MalE 1At Technology Push Model ,
241t ‘Market Pull Model, 3At] ‘Coupling
Model, 44th ‘Integrated Model’, 541t ‘Systems

Integration and Networking Model’, 6A|tH
‘Open Innovation Model & A"} t}. o] g
SES FRET FEo] A A 712 Fdtat
& 7= 7Iuke 714 X]Noi A2t 71+
o] Azl 89 2719} HE B4 7)o w3
73 Wt wE A A2 €] Tﬁ’“o] AN e A&
Hhedsta sith(s] 84, 2022)

olg|gt 89| Ftet FHate 4 &N 7Y
o] 7 WA A thgafoF sh= 21 vl Aot}

o] &7} A3E nFe dAishe H2RYAd = o
71 ddhehe AME Bel 719 vlzYs B
FHY s, P WA 1A B4 2ds gl
sfof gt Fxch. =, 149 2aFE Bgd] 5t
otsta o ste 7k A BdE Y F e
A Bd& arlEef gtk d#e vzy s 2y
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T YA o] £AE dsﬁﬂfﬂ H| 24 271 A5
2 olojd & glvhe W&S AAlst k(o] 52
A4, 2023).
A A" 20 A9 AAAC] Brukerv M&A

Q’Eﬁ‘s}oﬂ O}, FAA2EA
W ] Bruker #|&9]
1B Bl

£ &l A freS
Y3 53 A0 =
v A S oigh Bt
st AtS Ade e
QYResearch(2024) B
F=x).

AA, Brukeri 20199 297(12.11%)°14 2023
d 336(11.27%) o= A& F7ketsi ot &
o B]&E Hap grasieivh, T3 &S 20199
$73.72M(22.12%) <14 2023\ $89.85M(18.51%)
2 Z7FIAIRE BE 719 Eel 9 waA AdAsto
Brukere] A&l £o] atgetilae o
n] gk},

&4, Park Systems= 20199 152(6.20%)°l
A 20234 235(7.88%) = Al ko] 23] F7)a)
AL, dnf vl ot SrkeRdT. miE 3 2019

d $36.38M(10.92%) 14 2023 $100.06M
(20.61%) =2 A ZF7vstH A Wl 4R & Zshst
AN
AR Oxford Instrumentse 20199 172(7.01%)

AR

oA 20239 252(8.45%)& Sufkal Huj v
o] Z7}atla, MEE 20199 $28.91M(8.68%)

oA 20239 $20.13M(10. 50/)E

ol AXALR wEs s A

7he Aoz daE

22l Ax 7

199l AFM o 3 vj = vl
E A%, Brukere 3@ wjEoA S o

A4k ﬁxg/\},] |
&o| sl e}. Oxford Instruments
2 g v &S S/ AR
Park Systemss v &3} vj<
AAS Holw A 7% 73

D 71e82e] 254 4

A 28] 0] Ao 4] B50] 7]

(£ 4) 22Y MT 7|¢o AFM Eojk(Etof B|2) ot ohE(0lE H|E8) A=

oA A xS

STt

AT
O [€]
582 T

_4

ok Hj o fr r& 3t oy

>
1ok
[
rlo
N
U o2

2 oy R
jub]
=
>
&

o
&
I
1o,

Revenue(Revenue Share)

(US$ Million)

Bruker

Park Systems

Oxford Instr.

73.72(22.12%

36.38(10.92%

28.91(8.68%)

66.99(20.85%

25.08(7.80%)

(
51.02(15.88%
63.81(16.79%

37.09(9.76%)

| — ||

81.47(19.23%

44.56(10.52%)

)

( )
75.91(19.97%)
80.90(19.09%)
89.85(18.51%)

100.06(20.61%)

20.13(10.50%)

Sales(Sales Share)

Ax (units)

Bruker Park Systems | Oxford Instr.

2019 [297(12.11%) | 152(6.20%) | 172(7.01%)

2020 |283(11.90%) | 181(7.61%) | 164(6.89%)

2021 | 305(11.60%) | 205(7.80%) | 216(8.22%)

2022 | 320(11.51%) | 219(7.88%) | 235(8.45%)

2023 | 336(11.27%) | 235(7.88%) | 252(8.45%)
% E3: QYReserch(2024)¢] Global Top Player A% % 24

BaAAe 20249 ABE

FAE 2019958 2023 AR W mg
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QRld FehE]A] P39 A o] Bibek Aozt 18g 275 atgor 7]9go] £ W3t A
& oA o] Foizts As Al gle Aol ot 2| &el A FAlslr] 913 §4 o] FashH,
71E84l o]o] ME Bd& o] tatddola &
Q@ &4 qF o] 29 HF FHoly §H4 EAFS T8t S TEHA B
7184 g A Walo] w} Portere] A8 dR A E ofof & AAleiT)
s A2kt Wernerfelt®] 2+ 718F ¥4 (Resource- =4, & AT YrlE Foke vy ik
based view)o] T8 e o]0 2 ALLAE T & dS3he Ul A S AlFE ) AA AgE
o2 54 A FAAM FeA oz A £9 B MAG FAAN 2" A A Ve B HHE A
2R T3 YTERETE, 2018). 28y 874 Wist  ®Wokm, ARM 7% st 588, A, A
7F 19l A= GEFo] AAWA, 71de] Big  AFd T vhFe woke] AAo] FiEo] o] Fof
Aol T8 e &, A, ATAHT F e T4 52 € 7 UM% (Haugstad, 2012). 1 A%,
A (dynamic capability)o] Al9e] AHE 53 wrle wH WSS dSsta ofggh EHe glo]
O 54 9% o] o] 548t (Teece, 2009) A 2+ A7 st AS g9t
Teece®] T4 A% 74 2a& ¥ A (sensing) o mAAxEA AFM 7% 318} A=
713] £# (seizing), A 74 (reconfiguring) °th g 94 FA 1Y, g, F3a7713E 5)9
BAA 2R 27 Tt Sats] o 3rkete] Akdel  Fodrt AT AR el SHAY IS mAte
A aTskes Zled td AT FFs geteta, AF RS HAFU w8 19 A4 wRie 3
L2 a7 ghe HAo £RHE AlFche 49 o] 4l AR oldd F UEEF A4 YA +5
A ol B F0] o, 4 dF o]E2& AFHe 9 FeAe Y 173 FAUIHE AEHY
Szlsath AE Bl 22 AN AAEE 7 S A
2 95T I7t G4l A" A Fast
@ 7= 59 T84 AR 2 AJAFSEE vh7E LTk
A s ae AFMO 724 S 23]
Sl A And A7 GAE A8t AFM 7] 3.2.2 AFA AAHA
&5 3 o TAATE AN EE Agste AL
gRlettt. ol 71Egalo] ©d 7)ee] Wt 3.2.2.1719 =4
op et thE e §3E B3l olFold F 3 Christensen 2= g2171e] Devk(Innovator's
w5 B Ve §3Y $e4S 4S5t Dilemma)' & &4 A4S Axshe g2l 7]Ye] @
Ao A Aol JAE A, 2 77
© g4le AAA 713 Z= AR A A ¢ dE Aush, 719 S
BAAN2E A7 2RY ARG A F= Helof dtpal AWt (Christensen, 1997). ©]
A2 g Alele 71E84lo] A AHE o]ofA| 2lgt L 7190 AR 7ls 53] e 9
B & HoFr, ole 71&FA o] ZdA T8 VEHF T AH2)E ] Hs A dE
No| A 7] FE S A T Ule o] A e TEEYLE o}
=g S AJARBITH(O]H Y 2009). 7w EEZE L9

CRREEAS R
Hoz Fuigrtn
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o MIANAEAF) ARYIE S422 57

M9 2 oS AAAN Sz %

o) AuEE mjE TUE A3 A 7 AL g A =24 ok
=7 2. Fe e NS Ha 5 Accurlon GmbHZ ¢l
- 71 ARl M e B A A% Fatatk(elved, 2023). =3 n=skd A G
AN AR S T 8 H] S ek M&A7} =¢] Folt,
- AAE B AEE AN S B AY oA £HH 7le LEZL| Q0] g TAA| AE]
2 AFM 71 Rgke] Al 74 29& 283t 7]
ol gt A F&sto] A AR~ H2UA & B AF ded AT dEE £HE F 0 9
Ak FA S 4+ AN 22 AFM 7] 28ke] Al 742 AHdE A
AR, A, gagde], sfurAad Ao A oR akstelhe Zlo] o] Al 71eEAl %“?3
AN AEAE 3 S(0)2A 1 71E8 —% AF otk F, A 97 1&gk 7E 7|EY U=
Hhy QITH(EGF, 2022). WA V1€ Ve (AF) 9 Ao A Adste Aol A e
o A&H ol HAHQ NAE o AFE L Ve AFdE AR 71TT S& Bols B 7)&
TH 7718 e Atk Wete R S AE HYE Wele Zlojth Ed Ao Fie AR
ok ghrh. et BAA AR~ AlFo] vpel04HY A AR JHASte] e 2 Eole WEkeR
oA obd] YAE TR Fdhs Adeltt. ole Az Aol A4l AAE S FASHA v A 59
#n7d A F24 AR QlE vl AN & FHEE 4 gt
S7ote A w57] ofel & AddA 7lelet. Ty 71 7k Ade @AI7E slem Zh Ak
EX|, FAN AR AE A gehs Al Al & SHAY 9nE ZA|uE g we s g
gt Ao £FA AFate] wpol Ak A S wFTh mekA] 719 B 2Y A HEk B A
SAE T F UAEF Ve TS B8 AN T Al $AEAE A&t FAAR Ve (&
& NAdof gt} mpAlgte &2 42} A9 EE Atz = AR N Age FHE s Aot
EestEA 4k F AATE s EojAa glon, 7 UA AS A2 AS g Al |

of Ath(Hd4, 2016). AFM 719 Agke &e]  FolAof gtk avgole I?M H]ZH* ER
&, AgFdt, Axeet & oFd Bokd Aol & A& sk A8 AHlE FEete] ApEst A
Folo BHaleS Holgth, web A ams se FHE 9l
E EAFY ¢ ey vReR gE A 7 A AlIM e b A E ARgete] LM
=% g5l AzE AdE AFsE s 2ol & wole Ao FARY Fa3it) o A2 A
I g8t g 2 #¥ET. Ando wF T2 @A
ol fle dAdrde] F24 AE SH A BAL] T2 Ve #F Al A W HAE olvlA
af 71iel Al A - g Eee %#—f& 719 A F 01 12 33 3 AR A RS A
7ol M&AE & a&2o| A4 ¥eks vk AR g HF4o] Yolol dvha Azt P4
dafof g, o & 50, AN 2R s AFMTJr % AFM 71l g F8485 QAT Aol A]
S A S Agste] Fet Arjde AeHFE FH 276k oA AP SRE wEA] Fel et
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Three Dimensions and Implications of Atomic Force
Microscopy (AFM) Technology Evolution:
Focusing on the Case of Park Systems Corp.*

Jeong Hyeon Lee** - Sang Gil Jeon™*

Abstract

The purpose of this study is, first, to identify the unique competitive advantage that allowed
domestic venture companies to lead the market despite entering the industry as latecomers.
Secondly, it is to inductively examine what technical efforts and countermeasures are necessary
for technology venture companies to grow in the future. After conducting an in-depth analysis
of the entire dynamic process of corporate commercialization, the method proceeded by
analyzing the corporate technology innovation process to identify the key elements of technological
innovation. According to the case analysis, the main reason the company was able to dominate
the global market was its technological prowess. It was confirmed that the company has
continuously engaged in research and development for technological innovation even in the face
of internal and external crises. And it was confirmed that the AFM technological innovation
focused on the development of key elements (accuracy, visualization, speed, throughput, automation,
compatibility). This key element has driven the evolution of AFM technology in three dimensions:
measurement capability, processing capability, and convenience. Companies can design business
strategies and product development strategies by leveraging the three dimensions of AFM
technology evolution to combine their technology portfolio with a multidimensional technology
evolution model. Additionally, the results of the corporate analysis highlighted the importance
of establishing a virtuous cycle of technological innovation through continuous research and
development, the development of solutions that meet industry demands, and collaboration

with leading companies, thereby providing direction for the formulation of growth strategies.

Key Words: Technology Evolution, Nano-Measuring Equipment, Semiconductor Equipment
Industry, Atomic Force Microscopy(AFM), Park Systems
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