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Abstract

Since the development from the semiconductor industry, semiconductor industry
and global economic development has a close relationship. According to the analysis
of relevant literature, the semiconductor industry has highly relevant networks.
Therefore, this study aimed to explore the company of semiconductor industry,
patents cited by the formation of inter-firm innovation networks.

Relevant literatures indicate that the flow of enterprise knowledge will increase
the enterprise’s knowledge stock, and thus lead to innovation, and innovation is
directly reflected in the number of the patent. Therefore, this study used the social
network perspective “centrality, cohesion and density”, combined with dynamic and
quantitative data, the semiconductor industry in the three phase occupy a key position
technique the company's technology transfer cases. The research samples are the
global semiconductor industry, and will be divided into three phases during the study
period to explore sources of information for the USPTO patent database. The research
results, occupy a key position at a certain stage of semiconductor manufacturers,
because of its centrality in the network, cohesion and density targets are revealed that
the vendor is located in a key position in the innovation network, but the change over

time, the key position of being replaced by other manufacturers.
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M AT AT BRLAERM AERC R R R TR AR T R
L F - TFRA LY T AR TAAEE DRAH D EEY S Bkl

fehigd o Flpt > AT HFLOT AN EF 2 E2 AFROBJITREEP o

3023 plETAE A

it

AR < AIR

BiEM A IR B A AR

B e
BEF [CoAMFEE D ELflEEaEp

PR KR PR imgeFad s PRAEFFRZ
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RIATR N hiE e 3 & TRaN7 S48 > T TE D H- b Ap M ehl s s i
e AEP R B k2 a0 A HGEIRPUN 0 T L AIRTL L
(Johanson and Mattsson,1988) -

AR RREAEEAREESR T CRAL SR BN T pEARE

o
e
i

WERIATEE ALY AE R AR R S e R A e A R LR TR X
AL E DR ETA] s ’]fs.‘\o/‘;“r- | F75 q}xku—_‘_"r-fr' T AR R en
PR F s AR R nPURAIRTE fRA E 2 de Rih- iR R R EA e P
PG BRI R RTIR P BOFRIATEN G R TRAA L R EE PR
PERIFTR A G U B R A S F o e FI e B E LR I P IRF R P

FRAFTP IR PP B EFW L 2 iRy 4 fodih R 4 o B¥

@y ek R & P F (Gemiinden et al.,1996) -

/4
W
\ﬁ'

Freeman(1991)7 B Al#T4 L anhit B - fEP NG L H - §F
3V el % B 7% o DeBresson and Amesse(1991))4 4 ' 4 (innovators) & $ % {7 & %
SORDFPARF R DOEEF e B EEFERY FRLeE - A%
PAGFBFERY ET Ll FFREHE N EF O RT 2L 8o

S FERTAIRTR RO E 0 LR R APV & E WS

B g A2 0 T F 4 0 B 070 3775 5 (Ancona and Caldwell, 1992) » &8 & 7 £ €
TR 0 B RBEER D FAFR RS RFR UG EKE A o R
Moo RS H L kR RESAENBEGT R NERABR S M T
(Sethi and Nicholson, 2001) - % X B[ B % ¢ 18 FHh 5 5 - § 2 KB
™~ @ Fr M (intra-group) &2 @ ff ¥ (inter-group) ¢ 3 # B % (Guzzo and
Shea,1992) -

EEAFTRED PIATEE SR BRE PR BT EE S S

PArERBES RIS - AR EARE A R FRITEFE D

15



TEM R LR B2 A E L iR - TOAIET & ¥ e
Bre 03 PR R R L2 RS kT & e pkoq s BT L BET
d%é?‘?r‘l7m ;:—B"ll} %ﬁb’ﬁrqu}?\%/jl;;m—r &ﬁod\ﬁgmnpré% g KA %

SRR DLIATR SR TR R SRR E RS Wi g 2 Ap T g B

e & A5 o4

-~ B3I A 4qik
BT AT G E R IS LT SE TSR T e
AOEEET G EOTAS @™ 2o d 37 S R ITHR DT R RR

LI e SR LI S L LR APAR LIRS A S

I BAl50* B o4 QKD il BEG LA RFO AL NFDP L AR
o » ehfg & (Hall, et al.,2000) o & 1395 & ] ent s & % # (Technology
Cycle Time) A~ 47 3% = @ #&F ¢ H i pr 7 B4 & H e 8 #7 B 4
(Mogee,1997) -

2. B fl3l® it 450 & 451 % (Citing) 24 51 * (Cited)ch=c A= 5 » * 11355
P B B 10 ¥ R % gz & (Jaffe et al, 1993 ; Harhoff, et al.,
1999) o &4 % B flz B gl * B 0% > g o P S H B H R (23

g o )20 B ene fp i % (Stuart and Podolny, 1996 ; Podolny et al., 1996) -

BN h B {ledg kg 2F 5462 54 0 @ 2 B iplQ = ¢ (i CHI Research)
REERBFREOTH FRAFLEEELFIR S fgff Sd A 521
ApiRE T itdpihs <o o £ it dpihs 5 A ARl ik it dpiRRlG #

BRI A T £ 2.5 ¢ e
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%25 Bl

a R &l & L&

# *4p 5 fldkp - BB - B | RO EEH

Basic Indicator | (Number of Patent) R R IR E o | iR R A -
LAEE S B EOTEE PR | RO P RS
(Patent Growth 1 Year) B - EAEE G | R AER o

%«? ﬁ';:#g LU MT—‘J-E. 41
§ E fow E R
Bp Ao

31 Stk 51% =% A S LE S Pl ARy > N A
Citation (Cite Per Patent) 1513 =k #ic o PogkAR LA A
Indicator 2 e R

Sldn Fz» i«wﬁtf;ﬁ RE | F5I% 5
(Citation Index, CI) Flslga e 8 i R - o
éﬂ‘@(i‘lﬁ‘é_}%ﬁ? s AHEEE -
FAR R -
T o 4 U FIEP P EIB | 2T R
(Current Impact Index) sl F g L p PO A iR
A5 ZE L (B e T Lo
E=
PEsE B B JHE*IR 7 8 4y FEZafEle
(Technology Strength) # o gihd & o
PEMBE | &Y 2P et end | TCT > Bl 4 =

Science Linkage

Indicator

(Technology Cycle Time)

‘?lj_ﬁ 5117 = fi‘_&o

BB ERAT T B FT
i B0 e TCT ¢
FIHET

FL 8 B B - R AT hE | R k)
(Science Linkage) Fl @50 % 32 87 | R LB T
TR i M %o e g FIA K
LI
HE R AR P P EMEBY | T R PR
(Science Strength) AAHAFLE AE 2

Lo LR o

TR i

N T
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W

37)';”_—', ’ji,

e

AT EE Y §RHAE AT R Y R4 FIS B IRk R
FIUOREFECFLFEPRELRES FRPTIH 21 &0 F prd
A T AIRTIT 5 o 9% Yoon and Park(2004) 44 % ez £ 3£ 00 T w BL
Fo o Alslr R L RIS AR R B FIN TR AL - B 4G o
HE T EZREIEPAFOPA I G ¥ > B3I RS BE I
Femd g pkim @2 @93 S50 * MM e 5= & J151% 247
* 51 (citing) Ak 31 ¥ (cited)PF A 0 FI A L g € X D] o F w0 51
AR REBERRGRELIFE O FREF A ENEF o Fgdost > B iR R
EApME < /I?v PARAR G I A TR AIRTH ’zm;fﬂ #&(Narian and Noma, 1987; Griches,
1990; Trajtenberg,1990) - @ & 7 #F & & JlHp AT AIATH 2R hileE > 7 F F #
Sy T2 41512 = #ic(Citations number) y 1% 5 & % 41374 »c ¢hip ¥ » 4 Harhoff et
al.(1999)F7 1 i B3 acAk 5> RlAp s & 4 § g iR % & ; Trajtenberg(1990)
Rl B2 JIAR5 I BT 2 B RiIF 4o en® 8o 5 % Hom B 485 3 ficdx
%0 L lenip )I‘il,\rg o (2 B JUAL G Eed T R A i b eha 47 L F e
Flet o AP EHREE UKD TS G AIATR 4 sk -

S BRI S EALE RN

d N H ATk L oF ST B AR IAR € R R AT RIT L & 4 47 ey 2t
*%°¥%F@ﬁ$ﬁ%r%%ﬂ A2 B R R €A - PR B (T
MEAS S R 2R s R F > 2007) 0 B e Y 5 & Bh(note) X A — JEATH N - B
Bl APR AZ ML -FE TRHEEFEL REL > RFHFTL L
51 * (citing) 22 A& 31 * (cited) el % > ﬁg%gf]ﬁg A - B & B R

(Stuard and Podolny,1996 ; Lai and Wang,2009) - 4[] 2-3 -

18



B2-3 & 4050 % g
FAL KR ¢ A8 7 %% Lai and Wang(2009)2 <
BlY &g A &2 FFen W5 B fenil * B e - Bal¥ B iR
F- FBRIRTHMITR ST Y - BAATHM HM I - AR R A2 a4
e+ o L 2 A g 117 5 A # s 3 B3k (Stuard and Podolny,1996) °
MBEEREEFLE el G FL ENRJIEZURTOEL AH TG RTINS
AR DR S A T - RS FR R LA T

g Tl Biix | #rR A -

1295 Su and Lee(2009) it » & % chivsb H ] Jh 8 § SEF PE R g it
B e x )’]*U‘ELE’» - BAEDRERNT ¢EFFAOUFED 22 ¥ - MaERT
kB A M4 2 (Gupta and Bhattacharya, 2004) o &]4c + B 2-3 #1
T LT, T ML : B2 C BRT, T aba: i H-12 ] ¥ &
FIB-Caja- 3  EJH I JA3-¥E T2 p 2 HPFEFFF2T 4%
SRR AE T o pr AL € R R EBEE B 5] % A 45 B 5 B &£ i 42 o Yoon
and Park(2004)B] #1024 € e S BLBEE B 51 % o 47 4R B4R i
FRIIUT e BB R - ARG REATRL I Bl ARG I - BRI
R F t“'ﬁ’f@E‘lia\#‘r'ﬁ%’% FIFTHEDFREENG - B PBfE- 5
SRR EG T BT EAY > B LT S AT > 2
A2 5T ERA AN S A FHWEFMF IS AL R > ek AH

k] A 47 UL A .
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55 = 2 Fe 2n 2L
‘3":__3— Fi’ 7
%Q%Qﬁ?‘* %mpvm’j‘«ﬁ-m/”\i gmi‘”f? F‘r [ZSa ﬁswp’t—»ﬂg j\ﬁﬁ’“_”

g2 ¢ gAAe R irdth s FTHAILE A 47042

-8 FrEH#

7R L EAEPpETE > B 251 arA5 A e BB T
e RRE R L EMA LR L P AR T AL st 2 B i MARA > A
PLBHEMAYRBEEMALE AL sl B R pE R o AT € 2y
PR e o F A BB ABE AT AP T I JIF AL E e BB RKRE
LEWMAEOREH GO FH LI EHAL LT AR RORRMN G A A &
RGN E R LEMAE Eos g KL Eo i xR EERY

B TEHERE . AP R

L

i -

! b e PRI R ~ ™
L i L
e

! o I . 3 >

v 2 P—‘ % v L" @ %E.ﬁ{ 7 % ’f‘]%g’:

T t i it
T:LT "l"2 TE T4 Time
FI3-1 7 § %
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-8 FE7ER

ARGV ALE RRANTBEESEAFEE DR BREREENA

H ke R B S A I % o 2R - B 51T A TERT LR
SRS ES A L A R S SRR RS Py C A

BT OIRL AT R L DI A o FY o T RRAL g R AT E R L AR
&G > T AL AT 2GR

- 2P EHE P BRPIAERH D P LIRS SRE

A2 & ¢ < (degree of centrality) & % 4 %58 - FRIR > w53 L & BE
WHMEEA TOHE R AT SHAFE AT H AREY BRI AR

HP TR T > FeG chzbl U4ES B R4 4 i - Wassermann and Faust(1994)
T TS EATR Y SRR B AR AR HEE AT T R
M oA G e ) A AE ¢ 1 (InDegree Centrality) 2  “h 42 B ¢ & {4 (OutDegree
Centrality) » Su and Lee(2009)4 %|#-H ¢ & 5 B f|ehE @ (v P A2R ¥ )& 5
(e hARR P )RR o F o 2R Y SR T R PR B I A RTR R
o od R DR E BN ARG AR IR

B P A RIRT 4 AR gend RE - T 0 AR T R

H, 275 Plapsd hh? B2 > HOFAMGI JHEFI LB P
H, 7 &l el dufitiaR HO2PAFR I 1 BEF 2wy

2P ARl BB R E D P AR R

AP SR AR E - B AT R AH RS ARG A
B oo i}ug\;;b - BRLEd ES S XE BT B ::&3&323@%{%@%—%;’7’16 A
(Freeman, 1979) » ¢ /T'I“i:}ﬁ@:ﬁ% E'?'”'F‘afﬁ"ﬁ c HAITEF M B s g L LR S o

Su and Lee(2009)#-# ¥ & 7 g s @iiA2 & cdpif » & Wik 0 JE BT



WG Rk 4 - (Burt, 1992) 0 F]M > AF T H BB M e )

'

7
~

‘\\

SRR A X BB 0 AR EGRZ Ar T

Hy 27 e ? woBd@lol HOTRF04 FEF 2o P -

I FHEEFREM fﬁﬁvﬁf%fz}iﬁ’«\ 7 RIFTAY

¥
&
=g
w

BRLEHEFITY P ARSI BRGSFEIF T ALY LR DT

Taofrdigerd orp Al 3B (sub-cluster) e F HE T L - 3 6 ¥ LB 3
B G R iE FHE R T - 2 G T - BABEom R - B R gL

oo BIHERALERY FLARE DT EL LI EEY hERE LT

p
Penfide g 2 BR G AP EGE ~ E AR

Eiad
™

SREEL ik s ﬁi?‘f oo Pl gt B

a4

R R S T "Fﬁ‘ R & craBf % (Wasserman and Faust, 1994) - Collins (1988):% 5 —
4 i AR R HGUR AR X BRI AR - R B RR
B4 EWY > BHORETH - RO LF AT ERE Ay
Won e S [ g S TR R EA BEIRTL S AL Lo ko 30 S AR
T2 B b

SEET OGN GRY T HEP AR HF LR

T~ FEHEFOT BERES P AIRTE 4 DB EA

Stuart #-% F1 4 & ¥ A B WL kB Y 0 f (stratified) T iz 5 5 BHER R A
M (crowding) 2 -3 4 (prestige) e BEE Bt R R OEREE Y o gl BT
RS LR RG> A D gl e %Hﬂ%#iﬁ%w°ﬁ£$§i$ﬁﬁ
¥R ARG B R AHSFP k& f ¥ o Wasserman and Faust(1994)3% 5
RHR A AR AR RS T PR R o HM R R RRAEF S [ 3
BAR R ARF o PFHTOHARMT NGRS B L F A FIZCF - B
EHAF AL RR AR 2 FY R R - Tt 3 HOBRERE H > H &3 H
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S8 FPrENaPERTE

AT F U R BBLEES A o BBE S R EER & LS L fIH
B kWP L EMAEN KL PES DRI EEF T R E D T o dowh AT
0 A 6 B A 4T LB R R R i A R R - BER 2
BB A Bl Ak o €A - BRI hpIATRE Ft > AR
B GG R ko FAfd 1Y BARE1 Y 3 R
o B AT ARG R RGTE 4R 0 B B4 € % % 4 17 8048 NetMiner(Cyram Co.,Ltd)
FEIAEE DN EFERERE kIR

F ﬁ,;g,gzrmﬁ_ g 50

Y=oag TaX) ;e T X T0aXy g0y T, i TogXo 0y T6 54,

BPY AT oy - W BE

@:2—_&ﬂﬂ& o, ¢ X, ik

X, o 2P iR o, ¢ X, ikl

Xy 0 2 @ @iaie g oy ¢ X ek

X, *EEF gy o, - X,k

Xe ' #HEF DI R o - X ikl

40 2P u|(LFFER 150 e @) € ¢ iey - 7 A B
ff':B?FE'F(tzl,‘ }‘ﬁ,\,tZ -E)sst— _:_ -E)»yt4‘37‘lff)s)

PG 2 Jroriih i [FS P 2 P T AR A 7 PRI Y G L
8 é‘?ll M );E,I;l ;JFFI i m@'_r &Lﬁvfm"f L o
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- 2P ERflaRrs? i ABIRER

BALg s TP H- BRI RO R Nk RER
v Ffﬁ—*ﬁ e P2 fr | TR R o Freeman 4 0 R ¢ thendpif t 2R 7w
Bz ¢ 4 e AR IF R R AT B JIREE S 2 B Y AR

1. #&R& ¢ ¥ (Degree Centrality) :

BRY CHAEDY RFRRLY A SRRARA LR

pw)

s 4 (InDegree Centrality)£? » “t 42 & ¢ & |4 (OutDegree Centrality) > 14 T A %3
o
(D) N 42R # < #(InDegree Centrality)

BAGRSH hsi e ¥ MR KT SRR Ao B dhdp i SR RS AR 2
(&5 % s o d 30 H R & 5 kg @ R (Convergence) > %]t > Indegree
Centrality 44 2 & » FFE v & ¥ £ R sty 1 o H O 4T

ﬂ:n = Zrz'n

FDLEAREIT 10 &7 B4R % e Bk 3 o
(2)® ¢t 42 & ¢ w4 (OutDegree Centrality)

LAl Hs Eflen=tdoo v R RITEL R P RS flE R i

v

#5250 d A H R & 5 oEkendf A A (diffusion) © F]#t 0 Outdegree centrality 4% %_

,? @'_rﬂ r\_—'«’,\.% {ﬁiﬁg m;JFFl Jfﬂl o H N ;\: oo
D::ur = Zrour

FDL L EAREIT L A7 Bl 5 A Bl X F o

S AP hRR BBl
® /¢ w4 (Betweenness Centrality) % o= — i {7 &5 ¥ (actor) gk His

17 8 i 2R [T (geodesic) 2 o F]pt - Betweenness Centrality 4% & AR A
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WOERER = F btk e 2o

— g_;l'ik
g}'k

5

Gix * B B %A kehdmppd o
Gt BANT 0 R ] 2 2 ) kebomiEdg -

SNIHEFREN G

A b T B R B A SRR S ¥ PP 1T R R R ey

=

Tod W E-BAREHL ARG RS SEHIFEYE - B R aRE
B B (7 '] A 17 -Seidman and Foster(1979)#7# 2. n-clique £ 4 4o n-clique
B RROF AN MG R IS S B2 PR (7 3T P HEE n o n-clique % 7
- B >3 B 2 e R 4T
D .y = nforall n;,n; € N,
Dy % FEALR & BLj2 BCBRTATR 58 0 edge # o
T FEEFNITBLR

TRA RRRFY iRy Sl R B S T A MUz v k4

— . v

N\ Y.
7r‘°4»)(\‘ﬁr--

L
Density =———
ni{n—1)
He L L@sdk ns &l
« BT S

FE K Bl i LgrE 274137 sz endg th(Narian and Noma,1987;

4

Griches,1990; Trajtenberg,1990) o F]pt 257 7 & * & f[# it 5 7€ £1R7a0 4 2 %
o
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iV #El F&gﬁﬂ'{%&”’% s %T;EJ_,QP—L‘ £ 3-1 #477 :

% 3-1 PR E Bikg i

B R f 42 R
“S N \ t’ NN +
2P R hpd g BR *RRA = X, | Suand Lee(2009)
(InDegree Centrality)
W AR R P oS
2P E AR RiER - , X, | Suand Lee(2009)
(OutDegree Centrality) -
R
NP AR ol , X, | Suand Lee(2009)
(Betweenness Centrality)
P R . Collins(1988) ~ Wasserman
' ) v (Cohesive) * | and Faust(1994)
SHERT FRR e 2R . Wasserman and
) e (Network Density) 5 | Faust(1994) - Stuart(1998)
Narian and Noma(1987) -
o7 R AT 4 £ Jldc Y | Griches(1990) -
Trajtenberg(1990)

FARR AP ER

Fr & PRI NE

AP ASERHENNASFRENTE LA Z Bl 5D AL e
%4 37 90H NetMiner $1% ] 5B 7 fIATR % & T4tk 247> B8 1 %ﬁd 0
ERLRF A ATRGE AR ] 2 BRABEF I o P BRI LT R R
Flpo A LR AT SR LR FARIE AR
- FRME 2 ARG

d APy AT A L R PR B 2 R ETe 2 i B A (Panel Data)
i S FAORREL S RF uF R 0 RTINS L BB
ML RE LR A 7L np SRR AL o 2 TR % 1 8 5t OLS(ordinary least
square) * i k 5 -1t B i B 3 BRI B eap ko B1E R R L7 5
L& Z R R AT g Adp M R° 42 (autocurrelation) 2 #76 FoEL e B #ic A

— 3k 14 (heteroscedasticity) PR 3E o F]pb > L fRA KR 0 AT BRI AR
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GAEFREEFAIT LT 0 S AR BEA L DAL - T EHBEFT AL
PP - Mg A L8 A 25 - ] 2% Hio 58 (one way effect model) > 4T 5
€0 = €0t Pye’ He ja 0w B8R - F)F 2% Ed Boad

Pl ebfe f s (pgp) o foid F o0 T pFIL oS (2,

Y

) ATl A s R iR AR
FETH HER RIS fBG e 1R O BB IER R A R Z AN A
b 5 % sz % (between effect model) ~ F] 2 vt % #5378 (fixed effect model) % SE % 5%

% 5% (random effect model) o i F if— F]F 2% i\ > 0 L BR O F 2 B i
P2 GEFPR A R O F R RN B A R

(Ve)#e » R £ 387 > 3354 = F]F 2% 058 (two way effect model) » 7| 3% 4r
e = Eoe T Ve Fpge o FI2t 0 2 Bl ORGSR EA S S REE
EFEF»ck LR o

gt ata i AL ATIRY 2 FlF Bt - B3 ek it o e
W AR TR E AW EER ] > - EAYHRAITHEEP 2 R Ok
{8 o — A7 7 1395 Hausman(1978) 4 #t A fi G 3t » 2 2 G E L FHF 7 F o

Ly gk B T ock NN, o Hausman(1978) % T At i * m st £ 4 & %
w3t R BA_F 5 A [(bias)¥? 7 — Ik |+ (inconsistency) °

Hausman’s #& % mm = (B, — B,)(S, — Sp)— (By —B.)

Hes 1S LB EB, L B HEL - RERFE  mll s pd RS k
OCiA e 0 A kG F Gl B g e Tt 0 AT Y R S fFEA T AT AR
(¢ gt o GURIEZ B ROV IFE R (S TR LEHF - 1)
* F A2 B Ra P E - L RFEEMENLTE > ¥R % R-Square

EREP EHEN g4 o
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Tk

AF7 g i@ * Patent Pilot 2l 2 FHEFLZE TR KR - ZFTHRELE
B FHEUSPTO): 4 - FH L ERLENFHREDRTFG - §- > £FL
TRLEHIEDF Ry A LB PEE FE R FLLPEP Y 1 2R
FE o F - O EREJFTHER A MBI EEG g AP 5 - L LAEER
S P e Bl EAp gt H B B FOR R AR R &

AFTOTER AT H L EMA LRI L S e e 5 - BEREF:
1976/01/01~1985/12/31 5 % = F# B 5 1986/01/01~1995/12/31 ; % = FF & 3
1996/01/01~2005/12/31 ; % = FEE 5 2006/01/01~2009/12/31 7 3 th & 12 £ R &
FFEHRED hL WA E 2P hR 5 3 0 APERE B 150 mh A 5 &
% o & * & |4 47 F L B (Patent Pilot)# & & 11 - 1345 R4 £ /4 A h (WIPO)#1
FlLDRE B 4 5 (IPC) » FF & 14 sgaER s K 35 2 8 1 1 8 4o
R L ERA LR HNE Jl2 A e 5 5 HOIL o Tt » A5 ek M
43 2 IPC=HOIL % 2 -

IERRAR SR e A

VNS Kﬂ\k—ﬂ :/ iﬁ;\'k—ﬂ B m“erE‘.rr m/n\’]:ﬁ'/n AF 0 Ao ]%‘] 3-2 /}3&_7» °

4 I
[ ) e ( )
L )

PEIFRLE () me; —

FLEHE oA 4 iR
o U i acd

K 2% B j

B]3-2 & 17 A2

B o TE IR
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FL AT IPC A A - A F R UG B A TR
et gt o s DAY PR ST AT R IS 2 T
BT RIL ) R E RRA D DB R TR SRR
AORTREFAMR R R Y A e R RRA

B R GRRCE o B I B IO AT ] L BGLR FR
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HEAFREIILEZ 2] BR
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Frd REstiags

FE TR F A AT L ER A 2 A AT
SRAAE S LA AR BN AL R g 1
PR F @ AL E 3 %4 47 501 Netminer(Cyram Co., Ltd)) 2 4 47 A 57 3 2 &
I B 4P B e e P fichy 0 3917 SR SR A R R 1S L T B LT 2
Fio Flot o kA AT o
F- 8 AHEJLH
-~ LEmWAEFEL K

AR R R R R 2L A F R S A o d MR

RO LA BE I e ol L3 A ML T Lt AR MR A

zma»i

B R TR TR T b GBS TR RS FRAE AN RS
PR RFUFeEm P Bk EHE £ Rendf g T2l 2R A 2 o
FEeBHW AP ELR BRI EMAE IR RN B AL PE & o
TRfAELEEMAELR O F B i A EE R AT E T A
Sl A R CHEMAFLT C AT RO E > d TR4-1F 5 23
LTHEMA L i R T o KUSPTORE £ a0 2 ¥ & st g
AT A E Sk il e - E SRR L EMA £ 5 1] £1976~2009#
TR R 0 BB B FISEE 0 12 B A E P339 0 F b o K5
WP g L EA LIRS & RS & o 819764 chk fli sk S
8867 » F12004# & 3| E % 1112035 » £ 152009 ch% 58Kk 5 7252F » & & b
L3 L
Aaoood Bl427 g ERE ST AR 0 F - 1P (1976~1985) 5 % 11
B2 8780% » @ 1SOFE A 2 7 2 & JIHc s 7294F o ik 230:083% 5 & = F

B (1986~1995)5%, & 18 5 24359 > @ » 150 7E #4082 7 20 & (8 5 202025 -

30



ik 2 3ReF183%; % = P £ (1996~2005)% F & fld#c# & § crrb £ % Jl#c 5 78919
Booom o 150 F L A o P2 & s 615578 0 B2 hT78% 5 & ow fE
(2006~2009)/8, & F1d5c 5 37994 % » @ # 150 7L /8 2 7 2 & J/#c 5 292565 » ik
2N T% e T KT F 2R A (L PP 1505 FI4E 4 ) B R A AR
LRSI A o
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o e
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20000
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g RS IR A Bl
d 3 EAI#p h i BN E QB JIHEA AAATS ik~ 2 & (Hall, et al.,
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IBM Corporation

RCA Corporation

Hitachi

Toshiba

ATandT

Siemens

Philips

GE Company

Texas Instruments

Fujitsu

Micron Technology

AMD Corporation

Toshiba 1377
Mitsubishi 1270
Texas Instruments 1160
Hitachi 932
Motorola 917
IBM Corporation 843
NEC Corporation 799
Fujitsu 652
ATandT 627
Philips 507
TR 178
e R

IBM Corporation

NEC Corporation
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Samsung

Texas Instruments

3

Hitachi

v R

3 LA

Micron Technology
Samsung 1471
IBM Corporation 1232
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Semiconductor Energy 1082
Infineon Technologies AG 1056
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2 Hitachi 73.2% Toshiba 88.6% | Toshiba | 96.0% IBM 43.0%
3 Siemens | 71.1% | Motorola | 85.2% | Samsung | 96.0% | Micron | 36.2%
4 Mitsubishi | 67.8% | Mitsubishi | 84.6% Intel 93.3% Intel 35.6%
5 Motorola | 67.8% NEC 83.2% | Micron | 93.3% | Toshiba | 31.5%
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P 5 IBM R e FEECY

FiFhw T

z® > @ Toshiba 2 Samsung | &_F& 4§ A

BP gl e g oo
% 4-5 LprERw T kY AP [’*ﬁ:tm 7 &

¥ - Fe £ [R2e % = P E S Fe <
- 1976~1985 1986~1995 1996~2005 2006~2009
v ¢ ¢ ¢ ¢

A A o F A
2R 2R 2R 2R
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3 Siemens 3.6% Motorola 3.7% Texas 2.0% IBM 9.0%
4 Philips 3.4% Hitachi 3.5% IBM 1.9% Intel 7.7%
5 RCA 3.4% | Mitsubishi | 3.3% NEC 1.9% | Toshiba | 5.8%
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FZE ARTRBEARTNMBLAELE

AE DR AFT Y B T R B2 BBk > 5 L1 * Pearson 4p B % #ic
AYr o & TE Bz B ehjp B A BCE 5 dod 4-10 TR o § b s EREHECR BN o
S pBER T R S

S A

@FA T dod 411 SR o KGRP FRBG 2 L 0T R

Pearson #p B % #cs 47

AT 2 AP GRCGEL L > 4o & 9T

3 4-10 % 58 % #ic2. Pearson 4p M 1% ficae'E

1
0.838%** 1
0.357%** 0.348%** 1
0.52]%** 0.508%** | (.185%** 1
0.516%** 0.466%*** | 0.156%** | (.772%** 1
0.5527%%* 0.573%*% 1 0.500%** | 0.207%*** 0.58

g R E] 1%

[ 2 3

FHLKR AT EE

FAp B BRI A o W g T 2 g R
L P i & {ldcs ¥ 40 M

S RLE SR N Y A E 2 Y e L Y R e Rt L
REFAL v AP M E-KEZL00) =B BB a MR LS S(IPH
“%HcA H 5 0.552~ 0.573 2 0.500) o
2. BRSPS TG AEED M
L Aldc m R oM AR R (P %8k 0.207) 0 e i 3] 0.01 B F oK

® o
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3. REPEEJIES ERAEF Y

R ovE- HRJIET IR AP DR RN B AP M B L T i
rABE o RS S EMBE -
S LA ER AR RE L P AR T e

AF T 2R RS B R ¥ iRdpAd § e g iR R R s
Bl p AR s NTebge R d ot (TP A e e TR 2 TEURIE
I BB p’f%ﬁt AT 2y s AL PR 2 R Yo 2 i BEF 4 (Panel
Data)3] i i& 7 = F]F 2% #°5 (two-way effect model)sHd %/~ 7 » “f TR RE
Bol LR rsak st 2 PR LR sk > T RE BLE it 2 T AL
AR R BN B R N A R o E T A ik P F i U
Hausman(1978) e %% % 8 .7 BH A chm @ ih < (P &2 0.05)» % 7 & 7

BF RO RS RS A T A ARk kWA (L A R B

% 5 4o 4 4-14 -

% 4-11 F#H2 R

591.1896 <.00071#**
1117.049 156.5 7.14 <.00071#**

7121 1659.8 4.29 <.00071***
-14.9545 3.3590 -4.45 <.00071***
252.0092 121.5 2.07 0.0387**

R-Square = 0.7187

R R ET] 1% BE R A T 1% R
FHR&R: 2 R
P AT 0 T BRECE DI FOLE 2 BN fE 8 4 (R-Square) &
0.7187 » 2 77 4 T b R HF ML » FI > 134500 6 R FH R e %7
g TR
RN 3 SR c ATRIL L - S c ATR LAY e ATR Y SR 3§
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AR D BT G R A R IR REH L S A E R 2 P 5 e

ﬂ%%%%ﬁ’uiéﬁ%%ﬁ*Q?mﬂ%ﬁ4{?¢T%% Fpt AR &L

RENF RS RN B BRP L ARG 8P A R
- i B

FrRpFATP i NS A RpErir 2RIz A BE T HELET

Bofi BB N EHAE X E A RE AR AT EHAEN 2P b
PR T BRI AT B R R T A ST o BT AR
penivdi ™ 22h

AL EMAE LR AR

FEFESEAPT PRy BrEEL B JIE B3I 2 5
AP B B d 2 A HE Y DIFMER S L 2P e
Po Mt AT HELEMFERMZE AERE CHEH LR IR OR T
1. % - PEE(1976~1985)

BB MRS E R R ] S R E A ES 0 Rk SR

B AR ICH -~ W h? FE ¥ FARFEICK AL RMP
M1 2@ dmas 1) o Pprat i fp R 2774 BM 27
(International Business Machines Corporation > # ) ~ Hitachi = # (Hitachi, Ltd >
p %)~ Intel = # (Intel Corporation > % &) ~ Siemens = # (Siemens AG ° 1 &) %
Toshiba = # (Toshiba Corporation » p )% - H ¢ IBM -~ Hitachi 2 Siemens = &
WA A e REELAITY LR REEE Y - PN BT E R Ol 4
o Rt A KD AL AL LFBAERID FLASN P A E o
2. % FEE(1986~1995)

FoEREIAY FEAN P A RRRL LR RRF L LAY B

v B ¢ 15 IBM 2 @ (International Business Machines Corporation @ % &) ~
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Hitachi = & (Hitachi, Ltd > p %) ~ Intel = # (Intel Corporation » % K]) - Texas
Instruments 2> 7 (Texas Instruments > # B])% Toshiba = # (Toshiba Corporation °
PA)E S SNSRI UFLEASPE A - ¥ HP 7 Siemens 2 2 T A
¥ FFEY 3 BR4Er o Po@ 22 08 _Texas Instruments & & o FRa o B E -
B d wAEmE > @ S DLF A1 RE 0 4% 3 (United
Microelectronics Corporation’ & 1 #c 178> % 26)%  # 7 (Taiwan Semiconductor
Manufacturing Company > & §#c49 » £ & 7)Fe 2 L FRA X 5 7 o

3. % = FEE(1996~2005)

FZRRE AR A TR 2 AR LR PR R A
EARATE P4 A (IP * Intellectual Property) » ¥ 3% " Iy fx e & 2 & ikt £ 1)
B LEMAEL B AR 2B E AT AIFR o P IF R RS D
7 ik A d IBM = @ (International Business Machines Corporation > % ) %
Toshiba =2 # (Toshiba Corporation » p &) » ¥ ¢F Micron Technology(Micron
Technology, Inc. » % ®)% Samsung 2> ' (Samsung Electronics » §& R]) =1 I L

e A EP BTG - B o LMIFEALIELEFE f% # (United Microelectronics
Corporation > & /#1510 # % 9)2 7 # % (Taiwan Semiconductor Manufacturing
Company » % §]# 936 > # % 15)% > & & # $(Nanya Technology Corporation °
Bl 4330 2 L 62)x MM A EF Y 0 A7 B EFEBEAL A AR

N o

4. % PEE(2006~2009)

FelEd ANRER G EHE > md 0T 2007 £ DRIk &R i
PE REEMALY B2 o F P XM A RO 2a PEIERAE
HEFTOHE » o i RFF AL EWA E) BEMER SOl F > ¢34 IBM o 7

International Business Machines Corporation > # &) ~ Intel = # (Intel Corporation >
p p

% ®) ~ Toshiba = # (Toshiba Corporation > B # ) » Samsung = 7 (Samsung
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Electronics » i B) % o M IFEen o 3 & ¥ & & 5 B % (United Microelectronics
Corporation » & #2611 > # % 24) ~ 5 4 € (Taiwan Semiconductor Manufacturing
Company » % ]# 309 > £ % 19)% & & 4 (Nanya Technology Corporation > %
Fl# 102 0 4 7 63) -

o BREE A FTREM AT U F R AL EMA XN Y RMeECE o
o243 &Fd IBM 2 2 (International Business Machines Corporation » % &) ~
Toshiba = # (Toshiba Corporation * P A)% Samsung = # (Samsung Electronics °

BR)Z F o T A P 2 F e PR A B RA LA P > R RGEE S

{

N~

SE
IR T I AL T T 2 GO P AplET xR 2d £ 4o IBM 2 7 1961

EFLERFZFRFHZTUR A2PEZ T ARDFTL Y o £ REZF

AN

S U ER AR a2 A R R e L A A

ol

FER S B AR REFARTY o Vb AP T PRF S 2P %
19 > bl4e Siemens 2 7 (Siemens AG » G F) o Flpt > FH e FAIFTAA Y 0 B

R PRI B S TR0 PR TR

SN R BR D P QIR A
Fd A 51 gt e P AR 4 R sRE - BT 48
1. 1245 Wassermann and Faust(1994)#7if » £ AR P w72 B Y F &
it iz i 2 F Y A Y SR R R AR RRRY D
P4 o ¥ b5 Su and Lee(2009)4 B #- p 2R P oS MR th iR R P
TR EJNEY BRIRA T IR E FFIGRAB DRI R
ML E o XA AT - AR LR TR G 27 B
B 72 BACRER

AP A AL D p B BHELRL N ER

H, 2 H, a2 I FE °

2. Su and Lee(2009):% % @ 4 ¢ it G g s @i A & chdp k0 T A0
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SR AT A e R R T RGO R B RehRl g2 = B (Burt, 1992) 0 A 5
TREEAAEA S el TR RAEF o H O P LIAT Y 7
e L BN e P BFOES AT Hy R A o
Collins(1988)7% & — 1 4 22 4 & g ;.ié,ﬁaf %o AR EARR o X BHARE
R AR REZFR T DEE 25 ARG F 2T RN
% (Wassermann and Faust,1994) o F]3t » A5 7 Fikieihm B 2+ H 5 ang
k=3 f"*fLT PoHHRELEN LTSRN FREF e B e 4
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No. &4 4 % Jl4< | No. B 48 4 S LE S
 [[memational Business Machines 598 | 1 |Kabushiki Kaisha Toshiba 1377
Corporation
2 |RCA Corporation 432 2 |Mitsubishi Denki Kabushiki Kaisha 1270
Hitachi, Ltd. 363 Texas Instruments Incorporated 1160
Tokyo Shibaura Denki Kabushiki ] ]
4 ] 325 4  |Hitachi, Ltd. 932
Kaisha
5 |ATandT Bell Laboratories 321 5 |Motorola, Inc. 917
6 |Siemens Aktiengesellschaft 318 6 Internatu?nal Business Machines 843
Corporation
U.S. Philips Corporation 311 NEC Corporation 799
General Electric Company 275 Fujitsu Limited 652
Texas Instruments Incorporated 267 ATandT Bell Laboratories 627
10 |Fujitsu Limited 184 10 |U.S. Philips Corporation 507
11 |Motorola, Inc. 179 11 |Canon Kabushiki Kaisha 456
12 |Westinghouse Electric Corp. 139 12 Matsushita Electric Industrial Co., Ltd. 437
13 |Thomson-CSF 132 13 |Siemens Aktiengesellschaft 411
14 |Hughes Aircraft Company 126 14 |General Electric Company 360
15 ﬁztsushlta Electric Industrial Co., 126 15 |Sharp Kabushiki Kaisha 350
The United States of America as
16 [represented by the Secretary of the 122 16 |SGS-Thomson Microelectronics, Inc. 344
Navy
17 [Mitsubishi Denki Kabushiki Kaisha 115 17 |Micron Technology, Inc. 313
18 [Honeywell Inc. 93 18 |Sony Corporation 283
19 |Kabushiki Kaisha Daini Seikosha 90 19 |Sumitomo Electric Industries, Ltd. 279
The United States of America as
20 |represented by the Secretary of the 90 20 |Fuji Electric Co., Ltd. 240
Army
21 |Rockwell International Corporation 82 21 |National Semiconductor Corporation 236
22 Falrchlld‘Camera and Instrument 81 22 |Samsung Electronics Co., Ltd. 226
Corporation
23 |Sony Corporation 79 23 |Hughes Aircraft Company 208

63




24 |National Semiconductor Corporation 77 24 |Seiko Epson Corporation 208
. . Semiconductor Energy Laboratory Co.,
25 |Nippon Electric Co., Ltd. 75 25 188
Ltd.
26 |Harris Corporation 70 26 |United Microelectronics Corporation 178
The United States of America as
27 |represented by the Secretary of the 66 27 |Harris Corporation 171
Air Force
Licentia
28 59 28 |Thomson-CSF 161
Patent-Verwaltungs-G.m.b.H.
29 |Murata Manufacturing Co., Ltd. 52 29 |Advanced Micro Devices, Inc. 153
BBC Brown, Boveri and Company,
30 | .. 51 30 |Hewlett-Packard Company 147
Limited
The United States of America as
31 |Raytheon Company 47 31 |represented by the Secretary of the 141
Navy
32 |Exxon Research and Engineering Co. 46 32 |Xerox Corporation 137
Massachusetts Institute of ) )
33 46 33 |Oki Electric Industry Co., Ltd. 136
Technology
34 |Xerox Corporation 46 34 |Eastman Kodak Company 130
35 |Intel Corporation 44 35 |Goldstar Electron Co., Ltd. 125
36 |Western Electric Company, Inc. 42 36 |Rohm Co., Ltd. 124
37 |Burroughs Corporation 41 37 |Honeywell Inc. 121
38 |NCR Corporation 41 38 |RCA Corporation 119
Nippon Telegraph and Telephone
39 | PP grap P 39 | 39 |Intel Corporation 117
Public Corporation
40 |TRW Inc. 38 40 |Sanyo Electric Co., Ltd. 116
41 |Atlantic Richfield Company 37 41 |Hyundai Electronics Industries Co., Ltd.| 113
42 |General Motors Corporation 36 42 |VLSI Technology, Inc. 104
The United States of America as
43 |Signetics Corporation 36 43 |represented by the Secretary of the 98
Army
The United States of America as
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The United States of America as
45 |represented by the United States 36 45 |Nippondenso Co., Ltd. 95

Department of Energy
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46 |Varian Associates, Inc. 35 46 |Murata Manufacturing Co., Ltd. 93
47 |Sperry Corporation 34 47 |Massachusetts Institute of Technology 90
The United States of America as
48 |Hewlett-Packard Company 33 48 |represented by the United States 90
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51 |Energy Conversion Devices, Inc. 32 51 |LSI Logic Corporation 83
52 |GTE Laboratories Incorporated 32 52 |Siliconix Incorporated 79
53 |[Sharp Kabushiki Kaisha 31 53 |Tokyo Electron Limited 79
The United States of America as
54 |Robert Bosch GmbH 30 54 |represented by the Secretary of the Air 75
Force
55 |[Solarex Corporation 30 55 |Westinghouse Electric Corp. 74
56 |Commissariat a I'Energie Atomique 29 56 |Digital Equipment Corporation 71
Zaidan Hojin Handotai Kenkyu .
57 . . 28 57 |Ricoh Company, Ltd. 69
Shinkokai
58 |Canon Kabushiki Kaisha 26 58 |GTE Laboratories Incorporated 65
59 |International Rectifier Corporation 23 59 |Energy Conversion Devices, Inc. 64
60 |Northern Telecom Limited 23 60 |Northern Telecom Limited 63
61 |AMP Incorporated 22 61 |Shin-Etsu Handotai Co., Ltd. 62
62 |Sprague Electric Company 22 62 |Nippon Steel Corporation 61
63 |Eaton Corporation 21 63 |General Motors Corporation 60
The Secretary of State for Defence in
Her Britannic Majesty's Government
64 ) . 21 64 |Raytheon Company 60
of the United Kingdom of Great
Britain and Northern Ireland
Nippon Telegraph and Telephone
65 |Fuji Xerox Co., Ltd. 20 | 65 | PPoRIcieEmp P 59
Corporation
International Standard Electric ) )
66 . 19 66 |Olin Corporation 58
Corporation
67 |Owens-Illinois, Inc. 19 67 |Nissan Motor Co., Ltd. 57
VLSI Technology Research ) ] )
68 o 19 68 |North Carolina State University 57
Association
Mobil Tyco Solar Energy
69 ] 17 69 |Robert Bosch GmbH 57
Corporation
70 |[Mostek Corporation 17 70 |Fairchild Semiconductor Corporation 55

65




Nippon Gakki Seizo Kabushiki

71 . 17 71 |TRW Inc. 54
Kaisha
72 |United Technologies Corporation 17 72 |United Technologies Corporation 53
The United States of America as
. represented by the Administrator of the
73 |Citizen Watch Co., Ltd. 16 73 ) ] 51
National Aeronautics and Space
Administration
Kabushiki Kaisha Toyota Chuo
74 |Hutson, Jearld L. 16 74 50
Kenkyusho
Agency of Industrial Science and .
75 15 75 |NCR Corporation 50
Technology
76 |American Microsystems, Inc. 15 76 |NGK Insulators, Ltd. 49
. Taiwan Semiconductor Manufacturing
77 |Clarion Co., Ltd. 15 77 49
Company
Electric Power Research Institute, ) )
78 I 15 78 |Delco Electronics Corporation 48
nc.
e Minnesota Mining and s e Kanegafuchi Kagaku Kogyo Kabushiki A8
Manufacturing Company Kaisha
80 |Ford Motor Company 14 80 |Eaton Corporation 46
81 |Advanced Micro Devices, Inc. 13 81 |Ford Motor Company 45
82 |Chevron Research Company 13 82 |Olympus Optical Co., Ltd. 44
83 [McDonnell Douglas Corporation 13 83 |Santa Barbara Research Center 43
84 |Monsanto Company 13 84 |Commissariat a I'Energie Atomique 40
. . Agency of Industrial Science and
85 |General Dynamics Corporation 12 85 39
Technology
International Telephone and )
86 ] 12 86 |Asea Brown Boveri Ltd. 39
Telegraph Corporation
87 |Photon Power, Inc. 12 87 |Telefunken electronic GmbH 39
Futaba Denshi Kogyo Kabushiki ) ) )
88 . 11 88 |International Rectifier Corporation 38
Kaisha
) o Microelectronics and Computer
89 |Hamamatsu Terebi Kabushiki Kaisha 11 89 ) 37
Technology Corporation
National Research Institute for )
90 11 90 |Casio Computer Co., Ltd. 35
Metals
91 |Teledyne Industries, Inc. 11 91 |ITT Corporation 35
92 |The Boeing Company 11 92 |Brother Kogyo Kabushiki Kaisha 34
93 |Kureha Kagaku Kogyo Kabushiki 11 93 |California Institute of Technology 34
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Kaisha

94 |California Institute of Technology 10 94 |Analog Devices, Inc. 33
. ) Minnesota Mining and Manufacturing
95 |Oki Electric Industry Co., Ltd. 10 95 33
Company
96 |Pioneer Electronic Corporation 10 96 |The Boeing Company 32
97 |Sanyo Electric Co., Ltd. 10 97 |E. 1. Du Pont de Nemours and Company 31
98 |Semiconductor Research Foundation 10 98 |Kabushiki Kaisha Shinkawa 31
Semikron Gesellschaft fur
99 |Gleichrichterbau und Elektronik 10 99 |Actel Corporation 30
m.b.H.
SGS-ATES Componenti Elettronici .
100 10 100 |Tektronix, Inc. 30
S.p.A.
101 |Sumitomo Electric Industries, Ltd. 10 101 |Allied-Signal Inc. 29
102 |Telefunken Electronic GmbH 10 102 |Cornell Research Foundation, Inc. 29
Wacker-Chemitronic Gesellschaft fur i
103 . 10 103 |Grumman Aerospace Corporation 28
Elektronik-Grundstoffe mbH
Communications Satellite .
104 ) 9 104 |Seikosha Co., Ltd. 28
Corporation
E. I. Du Pont de Nemours and )
105 9 105 |Sundstrand Corporation 28
Company
Frosch, Robert A. Administrator of . .
106 th 9 106 |United Solar Systems Corporation 28
e
Semiconductor Energy Laboratory British Telecommunications public
107 9 107 | . 27
Co., Ltd. limited company
108 |The Singer Company 9 108 |General Instrument Corporation 26
109 |University of Delaware 9 109 |Licentia Patent-Verwaltungs-GmbH 26
110 |University of Illinois Foundation 9 110 |Nikon Corporation 26
111 |Yamazaki, Shunpei 9 111 |Unisys Corporation 26
112 |Aavid Engineering, Inc. 8 112 |Alps Electric Co., Ltd. 25
113 |Airco, Inc. 8 113 |Clarion Co., Ltd. 25
) ) Electronics and Telecommunications
114 |Allied Corporation 8 114 ) 25
Research Institute
115 |Centre Electronique Horloger S.A. 8 115 |Kopin Corporation 25
116 [Sovonics Solar Systems 8 116 |Mobil Solar Energy Corporation 25
117 |Strebkov, Dmitry S. 8 117 |Atlantic Richfield Company 24
118 |Tektronix, Inc. 8 118 |Kyocera Corporation 24
119 [Teletype Corporation 8 119 |Nippon Soken, Inc. 24
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120 [The University of Delaware 8 120 |Yamaha Corporation 24
Agence Nationale de Valorisation de )
121 7 121 |The Furukawa Electric Co., Ltd. 23
la Recherche (ANVAR)
122 |CKD Praha, oborovy podnik 7 122 |STC PLC 21
. . The Regents of the University of
123 |Kulite Semiconductor Products, Inc. 7 123 ) ] 21
California
124 NEC Corporation 7 124 |Nippon Precision Circuits Ltd. 20
The Secretary of State for Defence in
. Her Britannic Majesty's Government of
125 |Nihon Dempa Kogyo Co., Ltd. 7 125 ] ] o 20
the United Kingdom of Great Britain
and Northern Ireland
126 |Nippon Soken, Inc. 7 126 |Atmel Corporation 19
) L ] International Superconductivity
127 [North American Philips Corporation 7 127 19
Technology Center
128 |Northern Electric Company Limited 7 128 |Alcatel N.V. 18
Seiko Instruments and Electronics )
129 Ltd 7 129 |Sprague Electric Company 18
130 |Spire Corporation 130 |TDK Corporation 18
131 |Supertex, Inc. 131 |Integrated Device Technology, Inc. 17
132 United Kingdom Atomic Energy . 132 Max Planck Gesellschaft zur 17
Authority Foerderung der Wissenschaften e.V.
Wisconsin Alumni Research . .
133 ) 7 133 |Midwest Research Institute 17
Foundation
134 |Asea Aktiebolag 6 134 |Plessey Overseas Limited 17
135 |Braun Aktiengesellschaft 6 135 |Signetics Corporation 16
136 |Gibbons, James F. 6 136 |Solarex Corporation 16
137 |Inmos Corporation 6 137 |Cree Research, Inc. 15
138 (Kistler Instrumente AG 6 138 |Dainippon Screen Mfg. Co., Ltd. 15
Societe Anonyme de ) )
139 o 6 139 |Kawasaki Steel Corporation 15
Telecommunications
140 |Stanley Electric Co., Ltd. 140 |Kulite Semiconductor Products, Inc. 15
141 |The Perkin-Elmer Corporation 141 |The Standard Oil Company 15
142 |Zenith Radio Corporation 142 |Aisin Seiki Kabushiki Kaisha 14
Asahi Kasei Kogyo Kabushiki ) )
143 . 5 143 |Georgia Tech Research Corporation 14
Kaisha
144 |CTS Corporation 5 144 |IXYS Corporation 14
145 [Fletcher, James C. Administrator of 5 145 |Litton Systems, Inc. 14
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the

146 |Harari, Eliyahou 5 146 |McDonnell Douglas Corporation 14
147 |Lindmayer, Joseph 5 147 IMCNC 14
148 |Potapov, Valery N. 5 148 |Northrop Corporation 14
149 Ryabikov, Stanislav V. 5 149 |Purdue Research Foundation 14
Ford Aerospace and ) ) ]
150 o ] 4 150 |Zenith Electronics Corporation 14
Communications Corporation
2 7294| 20202
No. E 4 A % fl#c | No. £ 48 4 £ Jldc
Micron Technology 5410 Micron Technology, Inc. 2040
2 |AMD Corporation 3266 2 |Samsung Electronics Co., Ltd. 1471
] International Business Machines
3 |IBM Corporation 3200 3 . 1232
Corporation
NEC Corporation 2800 4  |Kabushiki Kaisha Toshiba 1115
Toshiba 2279 5 |Intel Corporation 1110
. . Semiconductor Energy Laboratory Co.,
6 [Mitsubishi 1957 6 1082
Ltd.
7 |Samsung 1733 Infineon Technologies AG 1056
8 |Texas Instruments 1623 Seiko Epson Corporation 937
9 |TT 1510 Renesas Technology Corp. 903
10 |[Hitachi 1362 10 |Texas Instruments Incorporated 633
Semiconductor Energy Laboratory . . .
11 1248 11 |Matsushita Electric Industrial Co., Ltd. 621
Co., Ltd.
Matsushita Electric Industrial Co., i .
12 Ltd 1200 12 |Hynix Semiconductor Inc. 550
13 |Fujitsu Limited 1144 13 [Fujitsu Limited 543
14 |(Intel Corporation 1119 14 |Dongbu Electronics Co., Ltd. 479
Taiwan Semiconductor )
15 . 936 15 |Sony Corporation 444
Manufacturing Company
16 [Sony Corporation 911 16 |Freescale Semiconductor, Inc. 431
17 |Motorola, Inc. 910 17 |Advanced Micro Devices, Inc. 390
18 |(Infineon Technologies AG 908 18 |Applied Materials, Inc. 330
o Taiwan Semiconductor Manufacturing
19 |Canon Kabushiki Kaisha 885 19 309
Co., Ltd.
20 |Sharp Kabushiki Kaisha 853 20 [NEC Electronics Corporation 305
21 |Hyundai Electronics Industries Co., 851 21 [Sharp Kabushiki Kaisha 277
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Ltd.

22 |LSI Logic Corporation 822 22 |Tokyo Electron Limited 270
23 [Seiko Epson Corporation 820 23 |Canon Kabushiki Kaisha 265
24 |Applied Materials, Inc. 811 24 |United Microelectronics Corp. 261
25 |Siemens Aktiengesellschaft 700 25 |Oki Electric Industry Co., Ltd. 255
26 |Oki Electric Industry Co., Ltd. 656 26 |Sanyo Electric Co., Ltd. 240
National Semiconductor ) ]
27 . 633 27 |Hitachi, Ltd. 238
Corporation
. Hewlett-Packard Development
28 |LG Semicon Co., Ltd. 628 28 235
Company, L.P.
29 |Renesas Technology Corp. 610 29 |National Semiconductor Corporation 233
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