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A Study on Early Stage Business Ecosystem

in the Semiconductor Manufacturing Industry

Abstract

This paper examined the existence of unsatisfied needs in the semiconductor market
and analyzing the optimum scale production on that basis, and examined the formation
of a new business ecosystem that can be centered on SME (Small to Medium Enterprise)
& Start-up companies. Until now, the semiconductor manufacturing industry still aims
to pursue the economy of scale as a whole industry, conduct research and development
in a cooperative and divisional manner toward realization of microfabrication and wafer
diameter scale-up according to ITRS; thereby realizing a robust ecosystem has been
formed. However, the rationalization of sophisticated ecosystems aimed at pursuing the
economy of scale has a problem that there is no ability to respond to demand of small
lots. Therefore, the formation and growth of a new ecosystem centered on a production
method that satisfies this, will lead to a change in the average production cost curve of
the industry over the long term; possibly leading to the formation of a new ecosystem in
the industry.

In Chapter 1, T described the background of the research, research method and
composition of the paper as an introduction.

Chapter 2 outlines recent trends in the semiconductor industry and clarifies that
there is a market which is not satisfied with the realization of economies of scale with
incremental change of wafer diameter. In the semiconductor industry, we have
responded to the demands for high-performance and low-cost for huge markets by
reducing costs of mass production with large-diameter wafers. However, as a hindrance
to this, small-lot production for the purpose of prototype manufacture, and such, are
expensive and have a long delivery time, I showed that the larger the diameter is, the
more important the alternative production methods and the need for those methods
become. Furthermore, The realization of optimum scale production for small lots by
scaling down of production systems revealed that there may be cases where SME &
Start-up companies can form new business - ecosystems in the semiconductor industry.

In Chapter 3, in order to establish a framework to examine the validity of the
above-mentioned problems, I referred to the example. that in the steel industry, which
is a mature industry, And, I analyzed the case of the mini-mill production method which

gained market share by realizing a scaled down version of its manufacturing system
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and realization of flexibility in its operations. As a result, the following points were
clarified as factors of the mini mill spread: (1) The scale down of production system with
low capital investment amount, low environmental impact. (2) Optimal scale production
with market scale. (3) Quality improvement by combining with existing manufacturing
processes.

In Chapter 4, based on the analysis in the previous chapter, I analyzed cases of Ball
Semiconductor Company (Ball), which aimed to scale down the production system in the
semiconductor industry through the innovative process development, but failed, I
focused on the point that it differs from the mini mill case in particular. As a result,
there were three differences: (1) Since the timing of occurrence of innovation was the
growth period of the semiconductor industry, it was aimed at mass production. (2) The
main component changed discontinuously from wafer to silicon sphere, so it is necessary
to research and development of the elemental technologies of the whole manufacturing
process. (3) Business ecosystem was not formed because of few participating companies.

Furthermore, in the current semiconductor industry ecosystem; unlike Ball’s
activities, improvement in productivity due to large-scaled products cannot fully satisfy
the market needs and it is shown that the environmental condition is suitable for the
appearance of a new ecosystem. The ITRS activities that towed economies of scale from
the growth stage of semiconductors to the maturity stage was finished, as a result of
analyzing the background that a new roadmap (IRDS) formulation from the viewpoint
of the application is being discussed, it became clear that the possibility of forming a
new business ecosystem was different from the conventional one which is mainly
composed of compound semiconductors, MEMS, analog devices, bio-devices and the like
without miniaturization and large diameter wafer.

In Chapter 5, I focus on the minimal fab projects that may establish a new optimal
scale production method that meets the needs of high-mix and low volume production in
the semiconductor industry, and I analyzed how a new business ecosystem is being
formed by the federation of SME by questionnaire survey of companies participating in
the project. As a result, it became clear that the business ecosystem of the minimal fab
could be promoted by the following three points: (1) The establishment of
industry-academia collaborative consortium, companies that have core technologies
oriented towards open innovation will gather from a wide. (2) By establishing consensus
standards at an early stage, early development of a system that allows each entity to
divide up technological development efficiently while making full use of its strengths.

(3) Existence of strong leaders with project management skills and concept planning



skills

In Chapter 6 and Chapter 7, I analyzed the internal conditions required of
participating companies by analyzing the strategy and organizational capabilities of
companies belonging to the business ecosystem in the early stages. The object of
analysis is PMT Co., Ltd. who was in charge of developing a mask-less exposure
equipment for the minimal fab.

The analysis in Chapter 6 examines the validity of the strategy hypothesis derived
from the case analysis of Ball in Chapter 4. As a target of verification, I analyzed PMT
which started foundry service of semiconductor prototyping. The targeted prototype
semiconductor by PMT is supposed to be a compound semiconductor, MEMS,
biotechnology device, etc. that does not follow ITRS. Making the mask is the most costly
and time-consuming activity in prototype cost. It became clear that the PMT realized
short delivery time and low cost by using the hybrid process between photolithography
process with the mask-less exposure equipment for the minimal fab developed by PMT
and existing equipment for other processes.

Also, in order for the formation of business ecosystems to progress steadily, we must
have enough organizational capacity so that each of the parties concerned can absorb,
utilize externally knowledge effectively, and promote development along the entire
development roadmap.

Therefore, Chapter 7 discussed the Absorptive Capacity that is the basis of promoting
open innovation. First, I developed a framework for quantitative assessment of
Absorptive Capacity, and investigated the factors that PMT was able to successfully
develop the mask-less exposure equipment, in comparison with Ball. As a result, it was
clear that it is essential to have the ability to properly utilize external knowledge in
light of the degree of in-house Absorptive Capacity at the time of development. This
kind of information is shared by a group of companies expected to compose a business
ecosystem, so that cooperation within the ecosystem becomes active; thus, progress of
sharing of knowledge also, shown innovation that leads to a more rational and
innovative ecosystem.

Finally, in Chapter 8, as a summary of this research, I showed that just as mini-mill
in the steel industry case could prove, the semiconductor industry could also follow the
same example. Thus, it is possible to form a business ecosystem centered on a new
optimal scale production method. And in order to realize this, it is essential to
strengthen mutual complementary relationships between strategic cooperation of each

participating entity and competence reflecting the difference in Absorptive Capacity of
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each entity.

In addition, although this study was limited to business ecosystem related to
semiconductor manufacturing, based on recent trends in IRDS, I pointed out that
consideration of a broader business and ecosystem including the application will lead to

the development of this research.
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28 FEFMEEFRORNKEMERE

2.1 FEFRSLEEFOERK

HHERRLEE I 1958 KT FHF A « A AV A4 (BUF, TDOY v v 7 - %
BT XD R R S TLOk, EIRR T OEREE & B RS PE S O IR X
AHETHRLET CWD. ZREFREICLEAARRRA [A—T O 1%, KEA
YT NVORFEREFE TH oo T— Ry« A=TI2 5V 1965 FI2FHEE S iz (Moore,1965),
S HIZ, Z ORRBRANE, 1975 F12 HEROERE L 130 2 4R IS5 T 5 L ki T S 7= (Moore,
1975). il ziX 1.5 FCHREOEBELIL, 34T 445, 10 4T 100 fFICxhisT 2.

Fo, PERIZFEIMMICI YV EFLE LV OoBFEEEZEKSMAOND
(R.H.Dennard,et al., 1974), ZHiz kv, Fv 7 VMBI =, ZiUud A7 —Y
7 ANERETAL, 21RO, AR T Oft - B mAT T UkICT DL, &
SKHVFHEIIZ D O, WEBENL, VRIE T T 5. 9%V, PERREEFE T IS X
0Ty T OMEREOHEEEN M B L, BEMEDS TR DR DT 4 TR ANRAL T E D ST
TR K o TSGR ERICIER L, F v 7 OAEEE LRI KT 5 FEEE T VAL
MLTWA.

EBEORER LTI~ 7 unraty b0 b7 o P A X OERBEIRK 22 DX HIC 10T
(ZE 100 FEOFEFZHEL TV D, Z0O XD ITHERRIEERE TIT, 960 FMIChizo>TA
— 7 OERNZHERF LTV D,

ZOHEKRO—2 L L THEEROFEI T — R~ v 7 TéH % International Technology
Roadmap for Semiconductors ITRS : EEEY-8 ko — N~ v 7)ndh 5.
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2.1 A4 —1) > 45 BI(R.H.Dennard,et al.,1974)
M EEHINRAERT R SR OB EHTINEERk
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X
A
A

-

}.

B 22 349070ty yDEBEEN VR
Hil: ISSCC 2011 TRENDS REPORT 7> & INZE{ERL
http://isscc.org/doc/2011/2011_Trends.pdf [2014/2/27]
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MU, PEEREA =L TL O LB B Th 50 = ~ORIEN S, TIEEE OB
JEBRRE, PERORIEE, BHE&RIEOT X TEHMTIT, £ 2 TR MM PERE 2 (REF
LHESMEMAM ChoTz. L L, FEHREEIEOMAMLIT 1 TR T 20 # L 20,
1970 FREV T = A —F, HEEA—T, T/RA R« A—=T17p & LEESEPEAL T
%.

1993 4EITITKE A > T /LD Paolo Gargini 73 K[E DL R ilyE X — 7 L Mo 3k iE -
A =T 72 BN E OB B2 2 R iEE 3 £ 0, 1997 421213 Paolo Gargini 7%
HEER & 7o TR P O Y8k BGE 2 — D BNBINT HEEN /e — K~y 7 RBETH
% ITRS 78 2 # — b L7=(Schaller, 2004). 2014 4EWFSCliE, BRM, HA, w@E, {5, %
[E 7 5 s R RE e OB A3 1,288 2B L TW5. £, BRMEEREEGS
(ESIA), LM NE IR EAMTEE I S JTEITA), wEEEAPE N2 (KSIA), Hi
RPEZE W 22 (TSIA), KIE PSR TR MR & 72 - C, 2 MICITRS ZBR L TV D

LaL, 411(2010)1%, ITRS OALESIFIEL— 7 OEHIA FEEH &4 2 kil E o
eI L RFHEREE 2 — O HRLOn — R~y 7 L L 72 "Wish-Map” & ik =T
W5,

Bl %1%, 4 2.3 12 DRAM,Flash, MPU/Logic 7 /31 A & $i&4 % 72 D O L v — K
<y T O—HITHSH. 2D X HIZITRS (TIF - RRLE 2 — 7 38 K% BT 5 72 D12
ERETOT v ARLHM 72 EOBEREN v — P~y SRR EN TV D, Rk,
BANIICII R 2 MR TH S, Ly K7 v 7 LIREh, HEE - A —D
2DV Y 7Y v 7 BFRTH72DICR&D Y V=22 RALTWD. 2B, wHiantk/L
1%, HIRRIZITRE D E A TNDH Z L AR L TN D,

ITRS Db /84 — g 40-45nm $&7RIZ X 0, 4T U X O kE A — 5 ASML %X
2.4 | X D ICIRIZREEE DEAMT ORI LR A MIX L T, BNEEO~—r > b =T
X L7, 2B, ZOv = THRITRIFR, REERS H 25, 2002).
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B 2.3 itEfin—F<y 7
Hi#: TTRS2013 http://www.itrs.net/links/2013ITRS/Home2013.htm [2014/10/13]

H 2.4 HEEBREBEDA—HR~T—4y b7 ERBEFHFLE

2O ITEERRYEFE T ITRS & — R kG A — D 2 THR & LB R E
TVRA T aAVATAEFER LTS, ZOT I RAT AT L0 R RELE pE S TR s
RIEZTRLTWA., BB, ZTOETVRA T3 AT AOLEITHFZEICOWTIEE 5 5 5.3
TrEM AR~ S,

JFRIEA201DIEX 2.5 12777 K O (-8R BLEE R D258 PROWB Zn 2T 1 v 7 il
MMCTA4 T4 7 LTy Iab—rarz{Tol. ZHICK D &, 1991 013 1 48R,
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2007 FEDEE 2 AR TH Y, BUED PERELEERIIRPI TH 5 Lk ~Tn 5.
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(VZT7HE)
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2.5 FEFRELEEFRDOAR & 8aF
L JFUE22011D) DX 1 2 FEIINE/ER

B RS FEEORRER THh o 72 1990 R TIX, B AR FERRLE 2 — 7 [T (R
Ky 710 D% S, HRFSHO 50%LL Ex A LTz, & 512, #RCEER
e & 5 & BAROERRE L, IT N7 DX Uit7- 2001 4T RS0 24%
Z T,

LovL, A CIXERIERN AR ITRD Y, V—~r v a v 7%, %< 0ENE
KRG T O, WAEE~DOTH, U R T 7 ERFEE S AESBERRAE L T
L. BB, e i Je 2013 T 11% & IT N7 VIO 55 LU R I I8% L= (%] 2-6).

BI{ETIX ITRS Ot v — R< v I3 ERRSUT VT 2 A— hvER L, S HICE
PERNRZID > TY = A% BT 300mm 725 450mm Z#4#Rr LTV D, T D 2 RB X
HHIIXERERBIRAE & THRERENKE L2, T b 1 TIT A 5 8 (il
A—H%, KEA T, B TSMC, EY AR BT/ ISP EA TN S.
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http://semicon.jeita.or.jp/statistics/wsts.html [2014/6/27]
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2.2 FBABEEFROMERE

D X H RS PEE CII R PR BE 2 — 7 ©”Wish Map” & FEEL TV 5
ITRS ITEMET A E VR A « T ATANRN LTS, ZRUCXkY, Mbes 7= o
RKARLEHED T, EFERPHKT HBEORFE BN TN D,

oA, AFEAX N FFLT T —F1L, KEfi~—>7 v F T, KAREY o
LFBORBEETIANTUVEERLTCNDS., LiL, TOWEL LT, KORALT T 7
T, day FORER EODBAEFEIT R NT v TR0, ISR ERTW S,

BlIZIE, 8AFOR7 77 ClX, @HF 12y ME25 KK THS. Lo, 1uy b
N 1,280/ y MESCRIELRI L7 4 TSN TV D, v, KeEAdpEr » b
& DAEFENROBG L, B TIIA L —3 a9 BRI IMELS , MRERRAREL 220,
W3 » AL LZFE L CWD. S 612, REAELZTZNRET L2777 RY 3%, bEd
PEW > hOBEIZIE, KABEOK 10 f5OREE M 5K L, S 5L EMU LR
LTW5.

ITRS 1Z3BFA L 72 WREER IR 80K, (LS s R E o/~ — 2 v R TIE, A&
PEZ it 5, 2, 44 FRENART =TRIGEL TV, M 2.7138K 185 7 77
DT A = G/RIF) & 7 = NAROBMRZRL TS, ZOPT, 7= HEDR 2
D AA T ThRAMENR 0.5y m L ED 7 7 T3 EKD 30% D547 7 7 HdHbH. LnL,
ZOREELLT, VHV—R/NART 7 7, iR iko B WREEE A ER L Wb
DIZHERE - BRIFIEEME L TR, RF A=Y OAFRFHERH ISR AN AEL T
W5,

ZO XS ITHEDORFEIBRAZ B L2@EREY R A « 2 a v 27 AOHRIE, /h
Bt~ —7o v FoMER ED/hm y FOFTEINTH L TRIS D Wil 4 A LT d.

Z OB, FERRIHI TR Ty — AR R E LTI =v 7 7 TEZFE PJ & 2012
LV SEMINM L, FEKAEEL 2T L0/ At -, BERINE, EZEPIKTHED
WFFEBRASE Z ke T 5. ZAUC KV Bl AR PEDS rTRE & 7o 0 8RB IE 2 A, (Ko
Z b, ROMEERBEA M CTEM L TV 5.

ZDEITEFES AT Lo/ IZ L D/ha y ST O E B EO LD, EK
BLEFEEICB VW TH/IR Ty —REICIVHT-RET XA « Za VAT AT
MWBHD. TV —F 7 cAFa L35,
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B3FE HEEFRORERELEEVXTLEMHE

3.1 %8

HRERRLE R L RV A RO BRBMPERIL, AV AT AEh~—7 y MIBLZE D
WihaEbic LY, BEORFOEEL R L T\ 5.

JEAESASR 2 — Bl & T2 & @i B 2 RO 5N 2 BEITRASMA —h pREL T d. —
5, ZNLISN ORI, AFERE A/ N U R = VAT, WA, R, R
Mi7p & & 8E LT b,

ZOETIE, F 2 BECRA_EEREO Y Z BT 22T 272010, K
WD A Y — K Eipolz I = INEHZRT. ZOFEFIEH DEEREOEF TIERL,
PAMPEERRDOER TH D

APEST R ME T ADA ) = 3 UBBEFIC L CTEMLTH DD, TR o~
— 7y NTZEOEMRNEAESNT, FIZZINOHLNA /=g VA 7 AREE Y,
AT FABo TS &0 LT, SRIPEEDE VXA « Za v AT Lzl ~%.
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32 =TI )EE

2 =3 b(Minirmill) & 1F, X 3.1 1R K91, SRLACmF - EfF oREFIC L D, $A
77y T EESIFCEML, Thizbe by b EMESTRIEREICEE L Cnd, B, B,
TEEH, Siik7n EORUICITIE T 29ONS 28k T CTH 5. 1995 Y FEE, I =3I~k
& T - B 2T oA /ETT DK 15 53D 1 Tho7z. SHIT, BRI T v
T D7 DICRIRE ORI 2K 15%Z < AEETE 2. LL, mBERNATONTND
GA T Z T EMEHT 5720, K321 T X2 =3I 1ol 44, MEOERVEE
GBI Chotz. 0%, I=INEMEEZEELCHE Y =7 2k L, B, #t
B, B, é%’%%@ﬁ%% G L7z Lo L, JEESNGTS T, s E AR
HNDTZOIC I = I VIR R BRI E P LE THh oo, £/, JEEHRLSA O
mﬁiﬁAﬁmX~ Lo TIERBENRD R, MOWMRTS TIERho
(Christensen,2003).

LanL, 2= ol LCIE, 2002 LA, @b - disbrsi 4 [E 2 (H T, 2014).
F 77, T EIZH(2004)CHEE(2006) 11 I = I LV OIEBREE AR 7 1 A DEEMME SRR TN A,

T =3IUE, REEEAA — T L o TRA TR WVEERIZ, X 3.2 18T X918, Ay
AT LO/NNURIZ LT, WEEIA NN 2a— L LTHGEERL T o7,

E 3.1 MREBMEEAREI I ILEEAROLLE
Hidi: HEE2(2002) & http://www.nisshin-steel.co.jp/saiyo/process/index.php# [2016/12/29]
BN ZEAERRL
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3.3 HHEXODECRR IOV ARTLA

HEEE(2002)1% 2 = )V OZHMI N S £ T&2F 3-1 IR T iR L obr Lz, 4
— eI, RS T A 2 OBV EE CRUE T L S/ VB TER. E UE, R T T
HEEE., ZOT7 A 0L, I=INVOEMTROEIREFEROER 7 7 v 72 IWEICH
FIZRG AN SE S vz, 3 =i, SR SR % 18 b S 5 REEEIRE T % 2 72 3 A
7 7RG SME D, X = I WEERER 2 — 61 & DRGSR A — T DTG 2R A
ATWS. b, BEOHMNIR T, ®SFO#SSE I=I 1o L—RRUFEICHRT, 1€t
KO—EEMT AL I=INDNANAT Yy RTREBRIZLD, RAESA— & [F%

REENAREE 72D, S BT, SV EAESCEN L L THOEHII I = I VITNE
ThHD. ZOXIITEPERET, EES AT LD/ AT =V D AEFEV R
T L=y MEBICEDE CREIE L TV D, EINBH LW, S RX—v g g
IR ED, NA T REA~BITL, BEOREOMEL kL T D

K31 IZIIWDA/ R—=2320EEX—4Fy FOHR

FETT YY1 ] e TS EX)
B A= ke I 4R - Bz 2R SH 4T AE 1%
19604£4¢ E— i Ezgiﬁaimﬂwgﬁﬁﬁ&m SheniEs, MR
1080k R I RN REERECTS BRI OREIE

ST AHE L
1OSOERIE  [Wotp [LREE TERA AT BRI g

. - e | BEBEA—NEAERRENE |- EHIELE TBOES
1990 REL LM BIEE |fRO—BRETOLRLON(TYvK [T e

B MiEE(2002) 22 B\ VERL

R=INEROERE LT FREREZEZLND.
O Bl ERFEN D 7 ARBREEAN 4 F2BL LT EFE T AT Lo/l
SRR e L, B OB ER R 5 B DS B A2 BREIE A % JFURE & 37 B KA AR« di5)7 0 B gk X
77y T hFEE T HEIROBFIN & ZMRERIEIC L AEEY AT N/ VB LT
AU L0 K= X M BRI, RO BAFENFRETHD.
@ ~—7 v NG ot T S MR A
HERES AT N /ML LT, a— Vil E S LR AIRE TH 5.
@ BfFE T o 2 L oMAEEIC kD E N B
“I = IN=EERIFCIER < RN S AR AL AR BRI A A SRR & 97 % KA S IE - Rl TTT WY,
X 3.1 D L—RFAFELUEORGE T m¥ 2 EI =3I L TITH. ZIUTK Y, RABKEA —h
&R RSB R LT
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BREMESEIL, BRABSMA — I &2 TEE LB ORERM@H BEORR - ma v 2T Ah
BAEFEY AT NE/NE LT 2 = L OWEN R A ) R— 3 D &0 RO OBE
ZRRLIZES R R « 2ad AT ANEBLTWS.

1% 3.3 1%, EWNSMELOEURA - Ta v A7 AE T, SERRLELIE, 850 % V-
Rigkik (EEE) X VM 2 RLE T 2R AEMA — 0 4 s BRI EFH L, kX
T v T E A ST S I = 20 32 4, B E, MBS O KRR AR RE & R o B T ik
A BE 5 10 i K v s sk, $kEEpTEfE A L <, ERNAOBESHN LTS,

= 7 ¥]

(41%)

VB ATE ($970%)

mIEE
926001t

9%

30%

32%L (

BHMER
104t (7%)

e
&=

1=

X 3.3 ENMKHEEXEDES KRR - TOVATLA
Ml BREMZE DB & BRRE(2015), R B IE RS £ I EH(ERk
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3.4 #EEE

PROMPESET, RAEMA — I & B E LIEBBORENRBH EOX R « a2 7 A
DEFEV AT L/ LT 2 = IV OER 24 ) R— 3 N2 X0 B O olkE
ZEHRLIEEDRRA « 2a v AT A~DOB{LEH LN L.

FRUC LY, ENOSHEEOENR BT 18 JKMQ0124F) e, bz, RiEE
2RO GDP 12D 2EIGIE, 7.2%6.4 JKMD 2 D, BREAPESEIIESEMM, DBIE, [FW
B{EHERRSE OMMPE (DI PERE Th 2 ERERE O BLIR & 3108, 2015) .
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48 FEEREEVATLOMERLZHA-FHIFHE

4.1 %S

EREFPESE TR LT AEPE Y AT A O/ N b 8 R ROEFE S C & 36 H PTRE . g i
WEEXETIE, /MUIC XY, BEFOEEREE Y a e 2H I TA Y v M e4dle~v—4 > b
DT D DD

AREFETIIHIFE TOSP & HIFRIS, BRORERZ M B Bl g R RE DAL AT L%
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M—F7zm B L7, 3#hoIgEEE (Vv A )2 D X 51, HIMiE % 4T 14
100 51, 200 J7 M CoEdv 5 @ IMifET /S 1 A 538 - 7.
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Z DX DITEROFHE A A LTz MEMS B%% 2000 FFED B0, 2001 FIHRET,
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P 2ZINTIT > TR ORME E =0 P =7 Z YO HAREN F T8I L, Y i
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FEERE T 0 A, 45 TORLIZE S CEHOTRIVERENS. LoT, Znb
DILRIE, kxR WET o ARFICLOERIN TS, ZOHRERY AT A
(Cumulative Systems Technologies)” DI #kRS (L, 7 0 AT A B ARNHNWSEA TS
(Grindley and Teece, 1997). ZAUTB HEWREF SR A AICHHET 5. 16> T, HAET
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5. 1990 FERREIE, TIIEZ 02T A &2 AU K BAERFETAAER) 230 (&1 T - 7=

ZDESETIOZ B ATA B ZEBML TV B AT R—L 8 SATHE U L 5 128k
RAEFAGE 7 0 2T 02 < OFFFZ A L2, A RICK 2 LRERMICK L2 5,
TI D27 025 A2 AR EF L X912, BREBEERE 7 o & 2572 A0 LT, %
HESa A YV T 4 —%FHE LW e, THERZEET 24910 1ERITHARN, PEA,
AV RN, BY TN, #A4 N3 EMHESER OB+ ALL LA 200 L0 EORFT 2 HE L
e

ERRFEIMILMEA 2K LY 20 HIEEDEENEEL Y, HINEEEROT 7V r— 3 UFF
FEMEE LT, BlE, TETFAEL DAY b AR TR ORI E R
9 TR A A7 L OB RIS TRBOMRE 2 FEOBRIC B R 2 AT, FHikICHEHOZ
(R A > TR~ DR & ERA RV E I DERS DI Th o, 20
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BERHITH 5 1990 FRUTFERRUEPERE DR Th o7z, Z O, 8 RIT7pERE
DKL LTCHEENPAMICH 272, Lo T, A)INEBEFED 8K & i 22 A PE % v /<
T4 BEE L. DX, RERBAEE TR, BIEOREZBER L

ARICED & @Y OERRYSEARIED 7 ot R358K L. LasL, SpEI g a4
ERICHE 7 0 AMOEEERZE Ao T ieho -, alllo=a— & Lo 2,500 f#
APFELT, 1% 18 P CTIRGETE D EZAETRIETE Mo T2,
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oz, L, ERREEERORE TR, BEFHIN - Bif % —UEEH © & 2 M B ER
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INEBERRE, BESCKREEDOF—T A )= g o TERIEERD Y 7L T
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RENIMMMECdH > 72, Z i Cohen and Levinthal(1990) 23R~ T 5, 3N LW
DR DA 2 F85% L CHLD AdL, PEZERIRCRIZIE 9 % HE /)" Absorptive Capacity” Cd
HEFEZD. Fiz, JukE(2005)(ZAFFEBR TR (R CIIPEFEHE D BRI ITR AT IS 1T B FahlE
BRHmREZHND A 7 _XR—2 a3 7ot 22D AR DB 7 5 i B 217 9
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L, Z @ Absorptive Capacity " RE LT\t HEx D, Lo T, BELTHEES v I
T A BERTERP T, DX ITHNDRD 2 BERLE 7 vt ZHAF DA ) ==
ANZEE STV Tz,

%3 DML, ZIMEEPDVRIEVRA « AL AT MERRTE RinoTe. 2O~
IV AT AORESITAEREFEOMZEN SR STV 5 (Hannan and Freeman,1977). #)4
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R=INER—IEIFHORIIT LY, N LT AFE S AT LA BUE O -5 R G e
E~EMT D120T, R 43T X O IR RGEEE ORI & DIE LB 2 D B3
b5, 2 BT LI ERIEFEREITL—T ORI Hir— R~y 7 Th 5
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IZZLEI D 1960 4 650 {1 72> B 0 2015 4F 33 JK P~ & =it o gk pE 3 o i 5L
TR DK 2 K Tz
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VY, 2016 4E 5 H I IEEEGERE i) L © ITRS (22 5 #17- 72 IEEE International
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DR -7
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4.12 55
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IOELRETE, BUMOE YRR - 2oy R ACET DO & HLERE I
DWTHNTL, SIEEITRD 5L NBIFHFIC OV TR 5.

ZOFETORHL, 4 EOR =/t IO FF 375 & BT HERIG B 2 (G D %24 1
AT 5. BitoR g att e —= 247 4 —CLF, PMT #h & KR E7 7 7>
FUH—ERETH.

R, Bt b 22— R LTREII®OE S 24 —T A /"= a Y ORFEHKIZLD,
Bl 23 2REPCRT: - AWWFERT & OEEEZFERAICED TWD. 77 7R T A
ZE2221% 2010 EEDF RN B AL LT, v A2 L ABEEBEBOREAHY LTS, &5
1, BT, 2015 AEICITEEBIRMO U R ZANE I =L 7 > AL L TR TH S
77Uy RUEEISALL.

EYR AL 5y b T AR, TTRS ICBRE LV LS #1-38k, MEMS, /3
L FFRA AR ETHD.
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PMT #i%, 1991 fFICfE¥ L, AtbidiEid BB ZEERT 2 H 5 (X 6.1 2H). 2015 4
FED 7 N—T5E BT IEH 60 (5, tHE% 180 Zod/MEETH S, FHENAIL, BREE
XY 27—V ofHE, NC N - I TAEORYE, SR e o i, AR o R
B, 7y 7 - BREBHREOINT, KOAD ol - &6 A RoREE21T- T
W5,

%< Db O3 HMREE, BRI T a B2 U A TREEDWH 15
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BN T 572012, EHICRERMIMMEITAEESEEE X, LoT, PMT i@
KD 2 HfFRT D DI CERRFOAM A L. LrL, @t Th
ST DIZEM N e BN L F O EEAEY, ZNERAr—H T, HEifixfio T
HAFERKYE:, KON FERSEE &M 24— 7 0 A ) _—v g s L) WS BRARE & 1T
S TW5 (X 6.2 ZH).

PMT #h 8k B bl IR & AL 0 KA EEZ & oMz X5 MmN L& o
P, RS, KOVSE — AT ORI TEBH RS I LR A SRR R A v AL S R S (UL
T, AL CERICEIR SN, ZoEFEEE T A7 L AFEEEE (X 6.3) OB %
SR 51T, FERIFO 7 7 727 AFRSICEE L, HALKRFEH L-EE
Hi eI~ L7 7 7HO~ A7 L ABERB(K 6.4) DB EIT- 1.
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W5, ZOEVRABREIL, PERORFRT Y R —FADRFIIITOTI, BEND
PEARREDO B A GETA I EVRATT L THD, 61T, 77 752 RELIBHSES
7eolz, AfELLOEMIIMIE L &<, MO RIREL TS, ZoffifsET 1058 6
ShhTns.

PMT #0iE7 7 7> R U EEE21T-> TWHEEAERIT, TRFRERRIE 2 — 712k
W RRLERRER S 25 4ELL LY, & 512, HEAIRKFEZ 77 R OHEY % 11 4F
Wb > T, w1z, LROHBEORE TIToTWAIRFE7 7 v R REONEZ
BLBmLTVD.

PMT #hi% 2 O JRE ORI OUE ORI 25~ C, 2015 4 4 A2 ST sk
ZZ 1 ENOREEZZFET 27 7 UV RYFELAZ — MW, ERTIE, HERREIC
ZAT DI, EE, 7V = — AR EZRRRIREN LI L S, TR Fy—
BEITEENICRARETH -7, LML, I=<A 777 NINErReIc L. R
HEBRABUO B VR AN 0 B TEAOYERIGEORIET7 7 U R FEIIB A L.

FRSCEEE LD 2016 4 12 HBUETIE, AfELISMc St x4 2 &, BET Y U =
— Y a P AMREEDRRER E VR A BB L. EtR A & 21%, — it
ENARE LT AL AEER SN 2016 -1 A 4 BISHENL L BT Y U 2 —v 3 v h—t
AR SHE, =~ 77T OTFER Y a——h (B~ AT 7 r—2 a7
A & 201644 A 1 HiIcA—7 > L. 22T, BEIGECRSF—ERLSNCT7 7 ¥
YRV —EZRHREL TS, TS OEEOHEGIL, b5 EOK 511 TRLEI=V
N7 7 TICRDHIRETRA - 2AY AT AO—HEM S,
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RO BRI b B £ TOBBLORGE 2 1T Al L7 ITRS TRENIHKEL, 77U 7
— gy, VAT AOBENSDOFTra— K~ v 7 IRDS FEEDFHERD 2016 4E 5 Az A
Z— kL7, Zhudid, tfk, KReffbzEbeuwbay gk, MEMS, 7 e 277
WA R, WAFTNA R ERFRERD, EREITEIHTZREVRA - 2a v AT A
FERORREMER B 2 bd. Lo, PMTHRZ —47 v k&5 &KL, (L&Y
K, MEMS, A AT AL LTz,

PMT #i3 =~ /W7 7 7O~ A7 LV ABNCHEE LRI L TWHOT, ZOKEZIGNT
LHEEAANBDRNWI =~V Ty T EREALL. ZHICED 7Y =227 )= b— A0
RELRY DI =<7 7 ZHEERIIZEMN O 100V & 212, THOBESMRIIEF
&R LTHI 80~90%A LTWA., ZHICEY, S =400k 5 IEEREAM A FEH L
AV

AIEC—F X NERHZET 203~ A7 YETH L. PMT HBHE LTIz~ A 7 LA
BIEEIC LY, LA ER, MEMS, A 4754 2T, 1 &y NIE M & &E
REEANE = DFIRO~ A7 DALY, 61T, Me5IZ7nT L9218, 17 HERES
BT LV RATEUED Y — REA L ARFEL R V=niBfECAREERN DTG, v A
7 OFRUWEL REZ/R2 0, BIEDDEEE TO Y — NZ A 20388 » A BERBIC KIFIC
RfE LT,

PMTE =V IILIF IR H—E R

X665 BfFE PMT#H 779 KYDHY—ERXR 7 O—DLHE

PMT tto e 222 =7y b4 58 K23 ET 2120, 7+ MY 7T 7 40, Al
WL, IR m e 2R PR T e DI =~ 7 7 THEZVNE L L2, L
Y, BELTHIEOPOEIE T O AD I =< LT 7 TIEBEIFE S T\ o T,
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777 4 TRITAHWNTITW, =y F 7, EEREZR EO TRIIHAN OB 7 7 7 0 2kE
EHAEOETHERT A A7) v F7 ek 2(K 6.6)2EALZ. LrL, "7V v K
Tutv AQBEIL, BFET7 7 T EI =T s T TRV =AY A ANESTWS, 207
DIZ, BEFEEOT v o 3—I120.5 4 »F « U= "EBHET 2123308, 15H, KOO
EENRLETHD. 9 —20OMEIE, =V T 7 TOEEVAT LAERHFEO VAT A
I CORET D/S—=T 1 7 T KD RIGPTEIIT KD BERA~DF A= TH S, R,
Z OFMEfRR O T2, 1% 6.7 T/rT GaN Fta LED 7' 1 & AR 517 > IR 21T
ol Fle, IEIATFTIIBWC, YU RUSEEZERTIRD TAZ—FLISE
BRF R L 0 8RS 7 o AR 2 G LT 5.
ZDOE I, PMTHONEERRIEY 7 v R U FHFERIKIX, TrlllrndT 6HETHS.
OREDZ =5 M RITH 272 m — R~ v 7O LR TH 2 I DL G158 R,
MEMS, /A 4T3 Alp L.
@QI=~vNT 7 TEEM LIS V= b— AREIRMEBRBE AR T A .
@~ A7 L ABNILE NG U7 FL, K== k.
OYFT7 77 EDNAT V) RTaERACL Y RERRI =~ LT 7 THEZ M.
OKEEETRL, MESCOBAFEIZFHE.
OEMEFRFIC LY I =<7 7 7T OERE 7 0 & 2R IRGE2 2% <ATV, I=v/b
7y TR R UTREIET A ARGEE T 5.

72k, #6.1ITIEI =0, ERREER, KOPMT =~/ 77 7Yy R OHZRT.
R=INERUEL, BUVRT ¢y 7 BIIEREICH D, F2, b mIIRLIEL I ICH
HOE DR R « ma v AT AR LOOHD. 612, I=I/VEREKIZ, RERZ
BREOMit e LT L OMAEICE D2 A7) v R A EEH L TWA.
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2inch~4inch wafer machines

I'he half inch wafer photolithography system in PV
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6.5 #5EE

PMT #0ifE~7 7 7 v R U FEEEIT-> T AEERERIE, T RFRERRE A — DIk
W OB RRIGERER N 25 4FLL EH U, > T, IRFE T/RT Absorptive Capacity % Ff-> T
WHEBEZDH., IBIT, 5 ENLI=w ATy TIFEIMOE VU R R s ma v AT LE
R CT&E AN H 5. pZIZ, PMT 4L 4 O R —/bt& 400 &8 7= BRRE O (G
R EE 7o R TEE LIAATEIT L TCWD B XD,

PMTHOKRDEET =— L, I=~A 7700 NYOBRETLAHBE LTS, L
L. ZOLHIEFR— IO LI ICREEEL BT ClEk <, fritniiiin— R~y

7" IRDS 23Tk, U= ORABIEE DR NEEIRO L Gl A pE A 5l L C
W5,

S=IVIRERO—BHMT ot 2L I =IO A T v Ik, RERARLE 8
RY T v T) EAGE L CTRARN A — B & A% B ICSE Lz, PMT b [FERIZBEAF A
ﬁ777&®A4nyP’;D$%E& =7 7 7R E () 2 1F, GaN iR
CVD i, BHEMAFEE L D) 2 L CR%SRME 2 FZBH LTS, LrLl, "7
)yh7u?z@ﬁéi,ﬁ%#éki:v»777®%ﬁ%%ﬁiié%hﬂ%ék%
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[1] Christensen, C. (2001). The innovator's dilemma: when new technologies cause great
firms to fail. Harvard Business Review Press.
EHEVREE, FERAFRER003) [/ X—varovir~] k.
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Pada sl

ETE Absorptive Capacity D FE R ERHZE

7.1 &8

EYVRA s AV AT LAOBERICTHEIT L TN 7oL, BIRE EERBINTE 6

DRk Z BRBNTRIN - TEH L, BEOBRRE e — R~ v 72> THRBEZHEE T 57217
DOFARERE 12 A L TR U2 720,
FIT, BTETIE, A—F A ) = a UHEED LT H % Absorptive Capacity (2O
WIS, £9, Absorptive Capacity DT EIFHH DT D7 L — AU — 7 ZE5RT
5. ZHIZEY, PMT thidi~ 227 L ABIGE ORI 2RI TE 2B K %2, R—Lk Itk
& DI THRFTT 5.

Chesbrough(2003)1C L 2 A4 —TF A /) R_X—3 3 VORELSE, pEFEHE, A3, Y
oM ETEH LA /=y a VOMENRBATHLE T T2 HOTNS.
TR RALHROF—T o ) _X=Va v, TROLENOT A2 A4 VEEIE,
AARIZEBEWTH REEZFLIZIRATOILTE TWDH A, TERENBZICEA L TARTERE
72 EHm 2 A3 2 AARMBIEIZE - T, ZT AN RER ORI 2 E&H LG 2 b
NIRRWHEEMER @V, 22T, A=A /7 _X=T g VRIS SO LWlikO H 0 7 %
sk o Ok, 2012).

TUNA RA LRI =T A ) R= 3 VORRE ZHRET HEBERERO—DF,
Heifr 38 o Foig - k3 % =2 1 ANAEZEMI O Absorptive Capacity T % (Veugelors and
Cassiman, 1999). Cohen and Levinthal(1989, 1990)!Z X - C Absorptive Capacity 7% X
7 v AT A S AU TURE, BlERRY - ERERICHZE < OWF%EE ) Absorptive Capacity % Aijff
ZELC&E 2D, £ X - T Absorptive Capacity AR OB ARIARRIZ 2> TE TN D &
FiE & 4(Lane et al, 2006), (Foss et al, 2010), FFEF A 774 H ATV 5 (Zahra and George,
2002), (Todorova and Dursin, 2007). L7>L, Absorptive Capacity (Z7EH L 724 &1 D
Wk kT A2 MMMl A2 AT 5 s THam L T W % (Fabrizio, 2009). Cohen and
Levinthal(1990) D EFH A i b Ji < Z T FIL H AL T S (Murovee and Prodan,  2009), X
- T. AWF5E Tl Absorptive Capacity % “Ability of an organization to recognize the value
of new, external information, assimilate it, and apply it to commercial ends.G# /& HE /7:
B LUMIEC/NTE R A2 580 L C, Zha Bficifb &, FEMIE I8N EER
5.

% < OYATHIZEDS, #f%k D Absorptive Capacity % [7] b W2 HK A2 572 L T& 7=,
H N D R&D Dk #(Cohen and Levinthal, 1989), #t3 8 ® A% /L (Vining, 2006), i
o IkE R&D DOftER(Becker and Diaz, 2004), kDN —7F > (Zahra and George,
2002), % C{l.(Van den Borsh et al., 1999)7¢ & 2 RERBERIZHIFT A TV 5.
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A ) _X— 3 25 2 % Absorptive Capacity DA &, Absorptive Capacity & F&E (25
B4 A BEIK % AT 512, Absorptive Capacity O /& % SEER O /MR aEkE A B B & 2w 4
DX, BIZITLA T ORMA~OEZEE T X 0 ITBRIEMbT 20N H 5. THHOBUR
P51, b Absorptive Capacity O EICEHERT iGN IX M2 2 ) THAOBED
Absorptive Capacity ZHifg & L7 & &, HAHAIMAGZIGH LioA / _X—2 3 U3 T7A]
REIZA D12 29 LBk 218 2t 2 A DB RIZ K - T, Absorptive
Capacity #~ 3V A > M FEICIEH T2 W EMENRKEZSIANRS. LaL, Absorptive
Capacity 1IAREHTH D, FT-FEEOMBIRY EBALORAITIINE THBZITHONT
WD EIEE RV AR, #BEOERMICKT 2O A A EZR L, Absorptive
Capacity % MR IZ %9 5 B LD readiness” O REIZIEHT 5 HIEOREZ 2 HY &5 5.

Absorptive Capacity & EALDO I Y AL, FEERIZZ LWOHF/NR Y F v — RSN
DREREER LIA ) N=2a 2 HEETHRICRICADI TH L L5 X%, Absorptive
Capacity IZRB N TH Y, FFEONE L I T % (Cohen and Levinthal, 1990). =i,
LD % —1E & 974X, Absorptive Capacity 23&FH T 2 8LA 6 BT, AN AR O H
THUNR S F v — D3RRI U TR 2 A9 5 ATReME TSRO TR &R LT D &
EZHILD. DWW 2R, KFER)IZ 1T Absorptive Capacity (245 5 /R0 F ¥ — 131,
HiDOZRBE LV G, AEEOIEIINAITHLEERL TS L) IZEbRS. ¥R
FZ9 % Absorptive Capacity OfRfEIL, HF/I_UF vy —RFEICLDHA A KT R
WDOA =T A ) X—=3 g OERZBGEEINCY R — MITE L0, F/h_XrF v —0Z%E
WZED7 D M A R A VRDOF—T A ) _X—=2 3 VISR TH DR & Z VMR Tl
TREE L7200,

BIRHRICE T 2 R/ F oy — R EN KRBT UTHRFT 51, M E DRy
h U — 7 N TER 7278 & 272 L(Dogson and Rothwell, 1994), F7-H k&AM EREE %
ST 7B —IFHNR Ty —REIZESTEVDITREREREETHD EERETDH LI
(Noteboom, 1998), Absorptive Capacity D /K¥EIZH/INR F ¥ —RFEICL DA /X—T 3
NZESTRVHEERBERTH L. £/ 7 A —BURICRET L2891, 70 Mo |-
A BDHINARF X —REICR DA ) RN—va vk, LB UEEORRT, Hilk
TR DORBIZTHT DB bR < EEN TV S (Maskell and Malmberg, 1999). %<
OBURIIZRE D A b LT HARICBWTIE, 7V A R v ORFEF)Y —LT
b OETFHEEIZLY, TN TF v —REAOREIE, TR EEEVHWKETH .

Madrid-Guierro et al.(2009) 1%, H/h_>F ¥ —REIZBWO T AR - BEEEEEN 1 /
N—rg U EAOHBERL, 61T,/ R_N—2a DU R PEWTEOIINRING D&
EIELTZO O A ZH NI LTS, SN ATEH LizA 2 X— 2 0%, NS
BIAIE SN2 I ES<HAE LV b (D7 & bEMmMI) U A7 BEn e+ 572 5
X, IR TF v —EIIINBAGROTER I L TRV EEREICR > T & TRET S, 2
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nzadife L 3, PR F ¥ —RECEDT T YA R A BRI =T ) _R—
9 U ~ORY A ZHERET D 720iF, SR E M LA ) N—=2 a3 IF D
Absorptive Capacity Z 5 & L7c L ZITFHFATE D U A7 a2 BB 2P RNEETH S
LEZD.

ARFZETIL, BEBREITH 5 Absorptive Capacity & =1L % 72 6 OFHM 5 15 & aEMfE
a5,

AWFFEL 6 FinS 72> TS, i 1 B CIIAMZEOME, AR, Hriihk~5%5. 4 2
T, BAROF/NEEMZEICTER LT Absorptive Capacity (22U T DA TAFZE & oA
H. BT, AMROTL—L U= 2 BERET L. B AFHTIE, vAZ VABEE
DFFEIZE SR o TR —t Itk (SHEEEITE 4 RICEEHE) o961 & FED K
Dy L7z PMT th (S HMERSEITE 6 FITRH) Fhlz AED 7 L— AU =27 THH /T
k= 7128 Y Absorptive Capacity DMl #r 4 Fhi 3 5. 5 5 #i TN A & L
feA ) _XR=va v EHEETERTOAS 7 ) r—va v ERT S 2 LT, F 6 fiThim
ZRRD .
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7.2 Absorptive Capacity IZ DWW TDEITHE

Absorptive Capacity (2B L Tif, BEZR LV E a2 —R L AFET D720, ZZ TiEH
RO Hp/NRIESEAZEICAEB LT Absorptive Capacity O BEEMIZ OV TR TUW 5 1T
TN OIS

REQROIIF, ®FET »7r— ofric kb, ®ERICBWT, &itie) & Ao b
T3 8 2 B BRI /I 36 R R OB AL B 72 & ORFFEBA R R 8 v & & BT,
PETFIEHE, b KA, f iy M 36 2 AP 28 BRI AR ITTE 32 13 o % &R T
% . Fiz, JekE(2005) 1L ZE BRI AR 3 C IR FEHE O BN IT R FAT I 1T 2 FERER 72 %0
EARNOA ) _N—= g 7k ZAZEY AN DB 72 5B R & 2403 & 372 Absorptive
Capacity OfFAENEE L LTWA. MISQOINIAAD DSV = F b v F¥EICH
THT U — FREEITY, FESCRMHBOMELZ B L= T by 7RIORZET, o
/MBI T Absorptive Capacity % &V KEIZHERF L TV A w3 dH D Lk ~< T
2.

Absorptive Capacity % /& & % J7 k1L, 2PN S V7= AFZEB % T, T =R % £ 2,
ZHUC Ko TREFEFORFH - BAFEFREZ 52103 md b b (WM - i, 2004).

PLEDSATHFZED & FEFHEEEIZ B W) TRlAL O Absorptive Capacity ¢ B E 4 & fHAE D
Absorptive Capacity % &8 2 FiEDN oo Tz, FeATF IR ESElE, {37 B O
\ZB99"% Absorptive Capacity O & OEEMHZBEEMICITR L TV D, S 612, &R
W22 LWH/ A T — R SEDS PESEHEHE O ISR % 3 6D 5 72 DIZ A #EDFF> Absorptive
Capacity O & 2 EEINCH D ITERBLETH SH. AR TIE, ZOMEZET 57290
DY —NDOERE BT, KETIE, ZNALOFHET L— AT —7 &R
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7.3 Absorptive Capacity §HMEi 7 L—LT—%

FATHFE D2 < 1X, R&D X H % Absorptive Capacity DIVEEEEICRE L T\ 5D, L
L, F/IRUF v —FEDZL L TIE, Absorptive Capacity DESIIRFERAIZ TN HE &
23%< (Vinding, 2004), F72%< @ R&D iE#EhIIEARMII TN S (Muscio,  2007).
% ZC, Muscio(2007) & [RIERIC, AFJEFE L U (ZEHI MO B OB Lz
Absorptive Capacity % il fli9%. kD Absorptive Capacity (T E D Absorptive
Capacity O BHi72#F0TIE72 »3(Cohen and Levinthal, 1990), #H#%523 138 N5 %@
U T LMEH I 72V (Nicolini and Menzar, 2007), & HIZIEXH/IRUF v —1EI2BIT 5
HRIIBEMEOR S 2B Z L, o7 7e—FIZF - EOREMERDH DL EEZD.

AR N (BT O F B4 2 B BN, - EOHFRES BAL TIThLd. Wi
I, TS0 LM Lo F3E v Lidiha e 7 Rassl, 7a < & b8 ARG
FRZIIFEL TWD EEXDLONRARTHSH. £ LT, MalxRoFE % Ao Y
V=R LMBEOETEZ, YN ATEN LIZA /) X—=2 g UREBTEL0E D
WEHIWTT 5. Lizi-> T, @mkif&7/=% Absorptive Capacity % Readiness O R |2
R 5 720120F, B a7 b EREEST 2T TR 670,

Absorptive Capacity DA THIZE T, P RICE LN THoIZRI S, 22oFNn
W7 7 BATED EMEL TS (Tuetal,, 2006), F/hXrF v —FEIZBWTIE LR
DY AFEORIENE Z 5720, BEEREFIINHAFHN— A2+ L Tnd & iEE
WRTeWT—2 b5, LTenoT, < ORGERRES CTh 5 EOEBATHIBNIIAR
EREZR IR — A DOFBFRIIE S AR Z F I Db ATWD . 2 LT, ZOHWRE D
AR — 2 OEHIERICIE SR UE, BHOHFOLIZEDRNT v L o PIZoR0
D, 2HOFREGEI<THY AT BEV. Lo T, HALOM#N—AEAHEIC, Si%m
RED OBANRTFERENE I DR T o F~v—7 OREIZ LT, F/IIRUF ¥
—EFEICBW T HE T 22N AT R E 2 BT DA Fy —REOT T MY
A RAVBRDF—T A ) R_R—= g VORERFRETH L EE 2 D.

FTARTOLER GO F— L R HBEREAM O o, 2T SRV O EBE
IRBREAMNIF R T — FOLTRBI T EERLMN), 7277 1 7RG ZITEE ST
A A=), SERHIEWG] XD, K OFRREEE (] 2 1215 Bl 27 2)D X 5128 <
DEFHEROMEEIT L > THRY LS. ABFJEIE, ZOHBIZAIT T, YimmEs 2%
FHANC M L CRH T2 HikaBET 5. ZOXHafRicky, Mz v AT7~T v
Z RS 2 72 D DRIFEAS— AR NN F o —RET S, BETh oS aEES I
%9 % H D Absorptive Capacity 73 X D FBIFIICFHMECX 2 &2 5. 7272 L, WO
HREWT~O T, Yz - Y—E2ROHMETRITIITE L. 22T, ABFETIE
FERF OGS - $5IH AT U b~y IR0, RIe 5 HEES 2 BEREANI AT
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i DGR RT . 2 < OFATFRIIRTF A TONRT > b~y T OB EZ R~ TN
% . B2 X, Ml (2009) I ZRFFFIE A~ DT OBy A [XfFT 2, Wb D, HAfFEEIC

AL, EL, L CHMLOMMEIE L K0TS BTN S. Linl, ATV b
v 7% Absorptive Capacity O aFAf R EEIZIE 3 571X, EF O DR O RWFZE034)80 T
Ths.
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