IT vigdo 2 3 '7]&€4 ¥ '(Technological Convergence)
I 7leFA9 Fo: 714 Aol AFE Al

JeaE Astystn AGRRGY 4 AN

L S
(24T Bk 7l&eHd, 714, A4 & FAFH)
<R FE>
This paper analyses characteristics of the numerical controller industry in market formation and the flow
of information between users and producers and the characteristic of knowledge base of the industry and

discusses the difficulties derived, from the characteristics, in accumulation of technological capability

In market formation between users and producers, the multi-layered market is not favorable to domestic
producers in that lower end market is not large enough to provide cradle markef to them which produce
inferior quality and lower price than imported products. The credibility of the performance of a product is
difficult to prove until a critical mass of products are sold. Therefore gaining market share is deterred
by unproven credibility of the performance of the product. The flow of information between users and
producers is limited. The flow of infermation on users environment through mass market to producers s

essential for improving credibility of a product.

The nature of knowledge base is tacit and the means of knowledge transmission is limited. Technological
licensing and reverse engineering, which have been conventional means of knowledge transmission, are

not useful in the numerical controller industry.

These characteristics provide conditions of vicious circle in accumulation of technological capability of the
numerical controller industry. It is conjectured that these characterisrtics are derived from the fact that
the numerical controller is the result of IT based technological convergence in controlling machining
process. This paper argues that these characteristics of the industry challenges existing approach to R&D

management and framework of science and technology policy.

. ME

FFe d71de FAOE & Asisel AFAAG Azt 2ol AYL Yo &
Qe AAAG REOR FRY FAY SAFS YYPonE B Yol Aol
E 249 e 4EFLS A8etE Aol st ot WY FHoz FYMNE
o, o A4ASG RES Fdstel AusE ROz bR 2ed Asist
AAFl Tt B HYo] 23H WA FYW ITY 45 FF 5 VW AU
FAo] glol: #AFL A4 At A Puske ol B A
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RE U wh dA 1P FHOS 19809090l AH FRY AR RES F
dp_i AR AT NEHA A9 454 42 59 A5A FFH we A= =7,
%A D-Ram, =E%4& TFT LCD 349 5& & # dAth

At A Y AT Aot ofola FRY AAY A AAL 9 A AHS
FAoz A= ot o dEHQ AUt TRV AT FARVNA A9 BE W7
de FHoE Fro AAY U3t @ HE TAVAE FAHLE Yibo] o] FojHTL
MET7) A Aiate] solde wEl M FFAY FQ FEQ FH, 2WE ¥=E F
U ko] ol FolATh Fuie) W& FAVIA= 19704 F-H 1T} A 253}
A2 aAsA I 714 Xﬂ‘ﬂ 7 3 ¥ (numerical controller: FXAAF X)) HEF
ZA71Ae 4 BEolgn & 5 QUth 714 Ao HFHE IT 499 EAE #H1 3o
T2 AAY w27/ A drIgel A Adelgdn & F# doh fyEE Wy
S FAeE 1980 Ul H-E V| A Aol AFEHY JiEel = goy ARt wed 4
Aol At

S A7 el H¥

ot urY FH9 FA AANE oFE B Yol A3
AW e T ARAN B

@ IT RE QA= B2e1A9 71&5d 349
3 3 EA oY

r°‘ o)

2 BAd gt YoiME J1Ee B4, #2149 A, 7199 T, A
AA, FAHA AABA 59 4 89 AEsE Aol BaY Holg B w=EL
A2 Aol AFH 4 SHoz As eI B o] 24T
FRHRA B SA FIFSH BAY J1E9 B4 5233 BALY A
ARR3 o2 A% opHE FAA Aol AFY JE5HS A= YoiA
49 zdo] FAAAE AW A P},

fe o
"l [‘E
4 o wo ok

9 71&stzlol G4 FFAIAYG FEAN A Al FAFEHA gk P& Qo2 gt
FRAAE 55% Fohda R23 Zolde 9 TAE FAsE VAN dE 7
g ¢EouE oy ZAEe dHe] Bode viAdel™ AFA T AF AL T4
o} NS GFee Zidolt. FAVIAE A8 A FEHLE EAEE VA A
2 7hg 3AE AEsE JIAZA 1800 He] EAs © FHYY 8 & T e F
& (technological convergence)?] A& Z 83 7]A o]t} (Rosenberg 1976, 16). ©] &3

1 92299 %< 1988J0] 800t S A4 AEZ A9 t}E UelolMe] 713 2 F2A7A A=27 G
23Ab j1m e}t zhr} [Jacobsson, 1993 #269]
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Ni
]

7)1 AlA o] A F¥E (numerical controller: & X A o] # 2] )= 7]21]7}%1%9] T4, 8%, AT
ZAo] JHIA J[AVE AFHLR /NFTAS FHFEE AA S F=EdE
olt}. ol FAVIAL WA, AUA, AFAHE Fa= HHAFEFoH A AAHA

(FMS) & 7As=d o 84 7le9 fAE 23 3o,

b

> 0
i)
[av]

L
TIr

2L

Il. 28 o & A9 E

ri
s
i
N

$EHL Jeuse) Baw B J)&e S4L ou@h 7)Y SHL
5|

dE3 Ay A A 2olE way of doing thingsE dolAA 7j&€8A Y F718 3o
s 713 & AT EA, 71€gAAAdAA HAFAY A4 FHE JelE 54,
YA A7E 43t ARG #HE 54, AARAAANY Ve A, Ved FES)
i gg3te FAY EA 58 2R E = Idd

o] 24 wgtoA g EA wet r&wste dee] getivty 3= EA4LS Nelson
7} Winter(1982) (Nelson and Winter 1982)¢] technological regime (7]1€ H9)9 =9
2 Asy .o E 9 7)E 3 Dtechnological regime) 7§32 Hayami and Ruttan
(1971) ¢ meta production function® ¥®]53% 7ido]tl. & meta production function©]
& FHAsA FoE way of doing things (43t W7 AeH A& o E3F,
AEstE L 7 A 2P o AFE AF 75 5HY frontier (FAE FAH
oz AHH)E urt. Nelson?d} Winter(1982) o]E2] 7]& % D (technological
regime)®] 7ld o] meta production function®} FEEHE HL& o] /AL 75 A &L
Hojx Axa & w3t 7EX7F e AEC dE eAEY 259 #Ed 2 22
Ho} QXA &He ¥§st3 gl Foltk (Nelson and Winter 1982) p 258.

Pavitt(1984)¢] ¢7-E AE= g2 7)&d &3 ge g XS

3 71E8A9 93, 79 R 2 V1€¥A 3, JedAe FEa 83
o g AtaE Aesar

Cohen and Levin (1989) # Levin, Klevoric et al. (1985) ¢ |3+ 7|&sd 3R
(technological regime)®] 7]3]¢} AFA 2719 A (proxies)?] =90l AlFTx9 o
A HE S olal el glo] 8-S AFsAT BE Add AY R HEQ Aol= B

Aee B4 & 7eANeld Hados 499 & A & FPe

2 o]& CPU (microprocessor), ASIC (Application Specific Integrated Circuits), ROM (Read Only
Memory) -2 RAM (Random Access Memory), A]A®! AXESIo]E A 3}s}7] 913 & =], BU¥E,
7]R, =PLC (programmable logic controller), A|A® AXEgo] gy talojy oz A
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Malerba and Orsenigo (1990 Shumpeter mark I2He 71&€8 A9 & 713, ¥ A
AR 3e FHA 2AE zE Aol Shumpeter mark YL &2 73], & A

FA, 52 AL EAoz I AYPYL Italy Aty Alal2 ®.nt ¢lth. Malerba
and Orsenigo (1996), Malerba and Orsenenigo (1994) ¢ |dF& EA7 &9 71&FA
delo] F4, &, mFd ZA F3 £F9 FAM] ASS HUnl Ut

e ATE HARANS 71Ee) B @ AFolth ATl Fge] EAo]
A 8 R dFe mFdn s FAFAAME T8 AP A ARl I
S g & F Utk FIS FHY Jled AFYIEF FEE A4S Ha S
Aol7] Wielth & =& o] ¥ WM e FAo| JAA NG NexH3
Aol A$= x40l FUAIAE AHuI|2 .

B =82 39 54& Bed dojAe 4YY 5439 d4¥8S vAE 71E+8F
(Technological regime)(Nelson and Winter 1982; Malerba and Breschi 1995)2] &&=

L
A9l A2 714 (knowledge base) & FTALE HIA dr} AA 7 229 E4f4

et

(specificity), &5 (tacitness), &4 (complexity), A Z &4 Ax e} =2 o] A9
FH-S ¥33t} (Malerba and Breschi 1995). A 417]ue] EAS F402 HE o|fE

ol A BEAe sl AHER-BAAZY BAC YoM FREFHE
olyz}t 7| AT AN B I 7|2de A2 54 AAAE FL EXo
7] WEolt) =R e XAs|uel Al 2@ 7HLH X4 o]HY Furo] gojHe EHL 3

FHoz zgch

Alge BEAS Jledald #¥d Ad749 dx+ Adam Smith® A&y &0t
Smith A Z(Extent of Market)?] & =% #U9 2HAS 3 QY £H =
2, 71A9 ¥W & oS =32 gtk (Smith 1776). AFS F2 2 olslsa Al
9 429 A7 s1eH2RY BAA dF =9E EYF HoE Mowery and
Rosenberg (1982)& € # U3 ol9o] AFY w2 AFY AFEEe} 7|8 gt
AF9 o2 Amsden (1983)9) A7 E & 4 th =& Schmookler (1966)9] ATFE 4
8419 Aol FF ARY TIegild FAF AFE vAS HAgFa Yo
Lundvall(1985; Lundvall 1992)& A|&& ZA% A& (organized market)2.2 ¥ A|#
S AREA-AAG BAE FAFOEA o|FAAIL A AFL J&yAHFAqA A
A AY, 49y, AF 9 43 NEE 28S e AR By 9y B =

A& wotdto] 9lo] Lundvall®] organized marketo. 2419 A& o] EAS o33t A2
S FsaA s B =52 AFE olFst=d o] AA AFe F2U <

—414~



olgist= W MY BAHEOE UAFE AL $8& FHs=H oM wAHY
Ao B4l B 2HE wF xR 3] dEolth AHEA-AAA FAE o=
Joide A Hr 357 43 Y& FHLE =duA I

Lundvall(1985, 1992)¢] &2 /M==9] Ao §4& o&ste #AE Adsn It 7
=39 7l FA3 #dEstd ARS olaistsd ddME MET Jde] AAFE A
e o oln] FHPF g AuiEIL Je V&Y AFE AGA ry Aot F
2% FAZE €4 o]s AZE AFHOE ot HZo] FEE HIolzau KA
t}. Alele], 2w (Hirota 1990; Sawai 1987) 59 Q7E 71&€ FAFAA wEoA&
AFEC dAFoE AFS FGHsol AL B3 7|gFH o] 7H53A Hed o& A
e A T2E T JMesttde @3S A vE FAFAAME AHAEFL Y
AFol F7t T2 AVt AFL FAbol AA s W29 AFsA Al FAHA U
FH 7IQEL A7t & F7HY A doddt AFES wlEstEA Ve A5
Aoe Aol ol Ve FAFNA Y dAARE T AgE] FE B0l HAX
o2t AF FA4E olsfisteTl ol A3 AFHE FAHLE HaA g

Moﬂ o] 2ol A HUM A MEZFAH4/ 44, 1999 € 20003

2 oERe 1
of olFoln AHRE vEoz FusYon ATIYES Al BAPHIG, ¥ AF
£ /e A4skn Baske 477t ohiae BelA B4EQ a7 44¢ A

. A5+
1. 298 9= 2 Sl Lx;

T ZZ7)A AAFE AAY FEE @A oF 300009 FFo o2 Ao FA
Hi ok F2 Beol #elu e FERVA A HFEE FAVIARNY RS 3

Aska Qe T4 AN R HAGAEE A 2EE FRAVA Ao AFElH. o] 7]
Al Aol AFEE 27A A oF 30-50%] 7HE S AR

FEAA Aol AFEHE HAARSLZ M-S o Y& FanucAt AAIFL9 50%, 5%
9] Siemens’} 15%, FEo] u2u| A7} 15% A3 Adx FUH A1FHAFELS Fanucrh
7} 60%, 5Y° Siemens’t 10%, Y& 2] n2xH|AI7} 10% AF32 A (Yoon 1999).
T HolAEL 198U FE TAFTLS AFE AT AR 1994d @A 24
A, FA- & TEO 26%71A o8 ALE FAHIIE Y4 2y o] FALE

3 o) 71T el 2y U 2E Sloly FE 2y
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& ©% 19909 ol ojza AL TS AAE AYAR, F2GI AR §F
Hueash 44 dn den A% o} 10% WoIZ FAF: gths wpekA
FAAA Aol AFEE T AFE B Yo} 19004dUE FobE @ Fule] )
d =n e gz B 4+ g

0 0.0
zéﬂﬁ‘t

<EI>FTEAZIAANZAFEHALDES] 2042 45 FAPCRFG05BF )

81 - 90| 91 - 95/ 1996 1997 1998 1999 2000

A AR 2 9 11 30 4 6 3
LGAHA 5 22 18 24 20 7 1

71 e} 4 19 20 36 24 32 21

Al 11 50 49 90 48 45 25

SERECE:
2. ALZA-MARIBA : Zhehst £ 5
ol daf BRH FES o

$A 24 FAANA Aol AFH AFAAY AxF Y3
A, AHER-RAAY ANFZAH AREF SHNAY
. -

2
ot
N
4

ze g gol

4

HA ANFPAY 9o g Az BA 276 ALEHE AEL w228e @t gk
ol £4E F 37 AdAE AFo]l 27 EAddHHRE ALEATL R JFR
I Z2HE V=Y F Folof AFY FAE Y F Atk (Nakaoka 1987). wrebA] o}
o Z2 S AL F dh '

349l

7 1 AR E 7o o] AThE YU FEEHo] ArHAL ©
) AERE HFH A8x90] YA

Z wrof AlgaEo] AFHoz2 AFS AFTEHA A2 A (FHAA A EE o]
7)EL learning by doingd #IAE AH 7]&€Y £3o] 715 Aolge Ao|th

Mo 24 gt Fu dAES TH A4S A8 b AFAoR B Syl
AgIA U FAAA A AFESE AR BohHAY. 1988d0] APW

[*]

1
e

N

4 A=}AE 94, 11,2, 12.28 U=}
5 3¢33do=ny wy™ g
6 NC Z27)A =3 TAA AEH (2000.6.20)
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-

FRHAY A AR FF2 FAA) Wl o FHAM FFHoz 29 3
Aoy, 22 23S J1dxA A Aol UEAHA gob FY AL A g
Ak Y FFYP AeolE 2T AR FHAAA QA7) Wl AN FHAA
oo WulE AEstach 22t $Y FEP YolA 2R AMIA BEOIA AFL
Ba3E o4 2t Wol WU AUHB TA AFL RAY 4% 3 4%
Fg Aol WolA BYX @A H7] otk F NHY W AFo] LA £ o
Bol gl HFHA AHFASE HAsHA © Aol

HE 20 AFEA- IR FEEFo] ABYOH e F3o] FeHE HolT

ol9} & e MAAFAA sHEd spdelth AMEA-AAANY AREES T3 A
2Axpe]l 71& AAHol ZudE We Lundvall (1985), von Hippel (1977; von Hippel
1978)¢] AN B 4 itk z2eu B 2A Ao oata AbgA (FF71A BAh-4
AAHF A AAALDFE)L PR, Z2EEY, 7IeAE T ARZEF FUAAM £
g w2 Q7o i e G(mAR], T2E], AAAY ) 4o
AL AHFFR AW AT FosTn SEE 7IHS A (199449 A 44 F=7IA A
o] AFEH dHolA). 7IERESHANE 7] 7Idwo] ALEXN(FF 7AW A)ZF-H Y
YAt TS A0 FHATH

AR AHEA Qe AEIE T3 ASE AFT & A HHE AHEA 7Y
(BAAANE BZ7A Aol AFH A #Ed A4& FH3 ook 7He st
oy FEAIAANAXNE NEH R LT EYole AAFA Y] WEd 7|EY &
A AAJAAEY Ao A#R=E FHF F ok TH FAVA AAGAELS F94 7
AAel AFHE FFAste] NC 327|AE 2dsted 2od JHES 23 3o °&
& Z23 71AAS HAFE G NAFERY interfaced] FALE AHEEA o] ok T4
Eo| 2ZEd, PLC, ASICHA 7|&& FH37d= 7427t 2

Haa AHgAe BUAe AREEe MEstT B 4 Ak 3@y ol A4
Ak BE A Alo) AFEY BA /&Yl B2 AAFO2RY 6 FFE @A

o Qe B PAAY ok AW WMo Mol At

7 2232 K 719 Qe (1994.11.21). F33ALD 71 AEH (1994, 9.24)
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3. Aglel SN A, JlE

—

oJ5te) FEAME ASA-BAAT oFE AFHD AW 4F, A 585¢
s3 FANAANAFEY AL SRS HWRT ol AW ZWo] |&FA0 A

dxrhor Agse AE =3tuA o

D Aol B4 AFsd A3
B RS TU ANA Aol A Aol FRFv6] $85e 4RE AL AHE
A-RRAAR) ASHD Agol ZAFORA F5eThE 9FS DA v,

S 71 Ee] Ade =AE AEFS ¥4 CNC Ayt 32 Uy wildi Kol Ao H
FEHEA THZA Ao AFE Tl Aol A4 Sl Bzt AL
VAAS AFEE oF 600t A, duk 2 YL PEESY/ F 14N A= FEQ
d FY JNAANAFE Y A 11 gl 30000 A A L] TIAA S AF

2 #3 gl

S TRNA Aol AFH AL QA F FERIIA volA Sl o] Ao} HFH BE
of RIF2YA = FAR 71 44 WEd 79 F v Fod I FAA A
of AFE W Aol ¥ELE Aolgan BZAs] £ £ vk ERIE FEHI|A Al
HFE AMELS o8 e A7t AFe FA4o] vl AddE H HlA Fgo] HYe T
A7 A fAFS Ao vt A9 B FHANA FAFY VEF3H0] R
QRS FAY A 47 A6l wa Aol DoAY Aol & A o gt
Aol AU dEolth 23y T3 ZIAAAFHY A IS4 A7 T2
AAARFE A g Aol A AU 2 olfre TH/IFESY TR7IAA A
FH AeAErt g7 dioit AeUAEE TUF] 2ANE WY Ao A7
o s AT & 5 vk TAIIAY B J1AA Fito]l TA}E A AP
2 Fste Ao 7hedtt. a8y FAVIAAC AFEY By el YA AAH 2
Ho2 FEsts Aol Brissirt 8 gk AR Yo e JY T s34 B
o]

o] §& & Aolth 9

Zhe-dls TE7)A dolAMNA ot A= B FAI|AA AF

I

23 77 744

i

8 2A71A2) 2 of 3-53¢) Aolw olzke] 42| FHs. BHAA AMolPHEY AL 10do] AUE
A% 2 Brbs (1995.4.1 227)A AL A3 A} @3 (Lin, 1997, 192)

9 NCEAFIAL AS 190] 5000210128 AL sjob 2ol Mol titleid AAnYoE 17dRE
MA Ee BEA gyol 218o] oAl "ok (199, 19 199 AMgA} 7|9 H3} QElH)
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T FHSVIE 873 A7 s FEVNA dEol A HE dshy] qE
ot wetA FEAZIA WA 4k FAVIAAANDFHE F-&3HE o] o|FA dn.

T3 NAAN HAFEH AR AFS FEE 2L FYHE JAA] AFEH} v
& Aol B 7}7—%«1 AEL Holxe Aot} ¥ 717 1 FAF AFojBE 13ty
A AEY A dFdHoAoF @k gy T ZjAAIY AFEHY AE AT HEol
nlE] PrtEy] ok BE JAAFY AS AFol HAHA HAE /TS AYa %

= QA Eo7tA g 2& A4 A 5-10 @99 AFS APHez wEe nu #
SFHIIE dtd AFE A BAFH o S A "o 54 o] 73 AYgEe
AIZE2 670 WA 1de] 2g €t a8y Y AA AFHY AE HEE 7|H(FHox
Id 28) Ay 25 Aato] AzHAS 9 5-10 ﬂvﬂi—“— AP S FHE7 =
YWEY 223 g9o|th e £22FHE VR 1d T 2do] AQ®thio (Lim, 1997).
Y FEH NFZL2 'TRAVNAAARFEHY MEe AFPAW ol o4 wFKe] B
AL Lok 4t FERAAAAMAAFE Y AFH MLARNE A Ho] ol AA
o AEAEE FrEE Zo] MEste ARG o offry] wioltt B £3]3tn glot
(3t 8.0] X)1994).

A Aol AFE Aol AYdEd 7)o NAEo] AFE Fus= 2o

2) Ngel BA: AgA-PAAZF HuY 58
B 2Agse] gatd AgA-BAAR ANEE shed FEAT SR A8 Y
9 WEdo] AFe} VHYE Byt Fadd o Ans /&A Ann
e AR @76l tg Axuoln

A7 Aol AFREE o2 b A0S GFSE AW, vAGAEe 2AHE AR
Bz ThFE 7% A, WAQYAHe) TP FALol 745D 4 slolok s
o8 AME AFHA 4SS Fust o Fash ok T NN A% H
~EZAE FAZ QX 9F £F o1¥9 Bzt o|FolAck Bk 1 I o)k TG
21,

AEAEL A JtA SR Fite WRoE JIHEE 2oz Jyst LA

10 Q€% 1994, 9.27- 11.11
11 Nc 3271423 QEH 2000.6.20.
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A& s gk ®=3 FAV|AM AXH JE GdFE FF 48 €9 TAHY gE
71718 Agel wE FHAANAN FF, 71AGH Aoy 293 wE AR H ¥
, 71e kolZ T AN FAVIAY FFFA, TAIIA AAHFEHY st=dof
FFol 9Fe ¢& F A o9 tiE FAVIA AFEHIF EAQYC] HEAEF AFS

o,
MAsteE #FAL Aok gtz o3 Awt WS Av A GANA EF HEEE ¥

g MAsrl= Bresd.

weld dujFo] ARSFE % A% A AAA He Hold. £AlE #9 Ao
FeH9 A$E S g9 A & #eje 3PS wgoz NAo] Frd el 37
o 95 AEH 2L FEY VHFE FS53UF A9 ErbesTE A7 A

3 71949 A% AFA GRAdN Be ojfdEE ZHook Pt dE EWH FYFTF
Adel A¢ 19850 AAHoz AFsA ATty B AFol 89d7tA 1500t 7}
deiH A ol E AFl A THINA AEA M TAE LAt BF 1990
e #ujE FoEordt Foh aAA F 19 3 AFY GRS A FRAVIA AHER
FHANA FA AN Yol ¢ FRE FHL AA AGPHE BATFo2N EA
Z AAME 2 5 A A edl 80],1994). LGAHA,; #3449 Hex wEo
A AES ANAFHE S T2 ALEAEA A ARE FH T MM AR S
AAA ZPn AF L8] AsfstA HAh Ad 1995-99d 7R F 3259 & JEn|
EQlsle] 7} Mgl ¥F T2HAE=Z 999 L JEe] grdnt Aok AE Hut A3
AEAG, 73N Y, AsAE 5oA 71 &4 FFAA A AFEHSG $LF 45
ARG, 199922 el oy 3] ARga @404 oF 2000 de FE7IACNA
ANEE & Hololgt MFAAE JFTE ¢ Ae Aoz g Johs

olz3t WM& FAV|A Alo] AXEI AXE 9 7L A EAL 23 7] wFEo]
g A8 5 Aok FEAVIAAY HFEHY FAA AL VAR EHAAZE Aojdes AL
Edoje] Asgso] oted 7] WEolth £ZEH O] YL AHEARA A A& A
N&e sluolol &t (Boehm 1988; Quintas 1993). 12t} B&7]7 Aol AFEe &
Ae gutz AZEo] ¢ A¢ 234 U= AFEH AN AZEY oY B}
H 5xut o] Aol AFYH AZEole AY s=dojrt AdrEe] 7] Wil 3
=9 (AFH, ALREH&EHERH AHUELEHEEHEZO|R)E Zo] Hufsfol &
e Aol ALEAZ AN AHYEVT gE dutAZEe]e ALuY ¢S A

12 Q4 1995.4.11
13 NC 2271 A=Y AEH 2000.6.20.
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o Ut s

3) 7l1€9 54 A4 7]qt

A FA7A Aol AFEY AL AAFAE FH ol A" vd AXEYo|S T
A Aol AZE], 2% YA T, ASIC ALFAY FR AFE Fiu 3
A F e Y T& XTI} o2 FHE o)d BE F A WA FAH 3
o gt or =Y H JEE AFEL UAUE T A o] oldHE Aol 7
Tt o] 5 AFY A Bzt £o2 o2 dARIS FXE HUY F A% TF
714 AFE A$E ASIC, ROM(Read Only Memory), PLC(Programmable Logic
Controller) 2 74 E AZEJo9 22 FAHEY A2ZEYo9 ALE 9 dAX19f
go| Brlssta dFIRE HA F AAYE 3= ZAo] Brissith. waA o5 7
A Aol AFEE Bojnu EXFo2H 53 Ao Ads o] gl

71& ol e & AUz A7E B 4 Yok 22l 7] Slicensingd Al 71 &35
HHe £77 HA F@Th 19949 ZAb] 9 8E 47) BE7)A A AFE wolA 7}
28 37 71de]l J1esd 45y 9% Fo WPo AFs: YA BT (Lim,
1997, 205). o1 37 719 € 1% GoldAol TAVA Ao AEH AL5H 45 A%
oz Ael 440 gl RS2 WG (Lim, 1997, 205). 714 FoldAe] A &
~aEs JARHUATS e 0 FRIASE 22359 UAAYH T2 E HAY
7 QA 71 A4S J14e FolAysE AA £de AFeen J1& Fol AN
Be 7E2e AU o] 7% AAEUE A £ AR Addoz s
A 71&e 53 Yk a2 FRANAANEEEHY A$ 22329 WAL BF
B 713 e ARsost olgdnh A23=9) OAATH T2E AT Yol gk AHelA
ot Br5E @il 22F=8 WAHS AFS ALY 5 JhE AL FEIA
Aol AXEY ATEOE AT 5 Yt $HL 2321 U= A zrhe P 9=
02HE 7148 TYSE AL B s1&SH0] oz Aolrh

]o

ATEgO TR XA 2ZEYo] AL B HsW A, ASICAS AFsHE B 3
2 aw @ AZEe /Y BH FEF Ay A AFARL A A%
ojof 3lx 9= 7IYdHY X A NEHAA S FIA BAV @ FEO diF §x

=
=
=
-
2

14 'mie} ZAE Ao RE o]Fo] AEFL (T2 FH)SA EHE, HEQ rjAlLE 2]7]7] oL
vjdolt}’ (Winter , 1987: 172)

15 71418 %9 #4121 =xi(blue print) o gy

16 2AElH( 94.11.21): Lim( 1997, 205) &4
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T3k Jert oot 3t Ao

i

olgd A7t £ e 71E9 =Y, d dAYY e E‘Q% A2A T

& E% A, AT g A4S $TA0 P AN AAFo2RY 79
g A4 oz we AU A4 $50 JFL ATALE ¥ e% ol F
23,

o9 =g FTAIIANGIY dxste HYs BA g 2o

<#2> ZANASYG ZANAANAFEHNY EA9) vlw

£4 A7 ALY 271 AA AFH A
-~2ZEYo] Yl AA L
AZEHo] Ad 2 7%
A, ASICAIY AF3sHe FA13F
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A}-8 2}~ 2P 4k 2} Ady 3 E Ay 25
AHIE
A8 Lim (1997, 242)
41T vig 7|= & (Technological convergence)® 7| === o] Ztoj

AF7A AES FR7|A Mo HFH AAdY AL FFA7NA Aol AFEHMT 71¢¢&
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17 Qej8( 94.11.21): (Lim, 1997, 205) 33
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