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EFDLII7 1990 FR/THE:EWIH B ORHNCISWT, KRE O EEA—T—IF, EESAT
LOFERF - FEZENFTOBERTORBELRBEMIZEOLZEDOTELMBEDOE ) EFIZANT,
[ —T A7 V=7 ME % MES (manufacturing execution system) | 24 2 7285 LWVEPES AT
LTHD, ZZIXKE RO NI ZEFES AT LA ThDHLean Production System ] DT A7 7 H3FH 7
IAFEN TV, Bl 2L, YAV FALZERSE TODE T LREE O AR BER eV o7 e
VAT LNIZBITLE L 2R OB Z LD Z< DN 2 I — BIRRITR IR IR o7,
ZDIDITHOFER - FOMEN W LL, HHEEM TOMBEBEOLFILEZEGITLIZ, Z
DOFLWAEFES AT AL, K Texas Instruments Inc. (TI) Z & 0312 FE fii L 72 T MMST
(Microelectronics Manufacturing Science & Technology) | EMES 70y =7 hD ik B Th 5, *

MMST 71 =7 %, DARPA (Defense Advanced Research Projects Agency) <°K 42 # O If
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By B2 2157~ Texas Instruments 23F10x&720 SEMATECH & D8 72 #5204 72 756,1988
HFE~1993F ICHE G SN K E BTN OO T a2 /b ThDH, TORERBRIL, FRICESH
TWHINT, TR O P8R T2 5 351 2812 -7 (Kristoff and Nunn (1995)) .

The overall goal of the MMST program was to develop next generation wafer
fabrication technology by improving key areas in the production of wafers, including
Cycle Time, cost, and quality. The MMST Computer Integrated Manufacturing (CIM)
system contributed to this goal by providing the following functionality: generation and
maintenance of process and product specifications and recipes (SPEC), planning of factory
operation from order entry through wafer production (Planner), scheduling of factory
resources to meet the production plan (Scheduler), modeling and simulation of factory
operation for turnaround- optimization, equipment utilization, etc., tracking of
work-in-progress, monitoring of factory performance, machine monitoring, control and
diagnosis (Machine Control), process monitoring, control and diagnosis (Process Control).

MMST 7’177 AOFE#1X IEEE (Institute of Electrical and Electronics Engineers) D%k 4 72 8L
FEICRELMNY AL T AVIEQI Y 2T LADBSE . B) FAZ— Y — LB D%, C) 4 —
Tt A7 = 7 MR MES (Manufacturing Execution System)® B 58 23 ¥| 2 X LT 5,

MES %, SAP3% CH 4 RERP* 4D H R Y 7 by =7 LIT 8720 | GHHEfELEBELEOT
NAETRE O IE B L CRBR R AN LD DEITRY Ty =T Thd, »° Lizh
5T, MES (Z&oTHl » MRESNDAEFER ISR D1 WAR B FE CRiEE) . — BBRARE U7
NWEALERE T IUULEWEEFEZDOEWR TORIRMEL M ESELHTENTEDLL, “FFROHEN
DLHAVHE AT E T L2 O f i 5T 2 B 35720 ORBRHONDL, O R, Kb
72y WIP (Work in Process: fLHMEE) TLYEIV TAT (Turn Around Time: Dx— A% T
INAZIRTE ENDHETORER) X Cycle Time per Layer (% A7 — 34 (2D ULER IRE FE]) 23 52 81
A feLieD, 2

— MR OF I EEERA= T — DL, D e<EL 90 R Y E T H B O HFH
MES #3# AL T e, *° NEC R H L, EREDH ) HARA—=H—0 MES b, #l572<
(D72 EH19904E L) AL TH o7z, 2 HEFORPLUICEL, MMST OREFICE S\ 7z IBM
% Open Object-oriented MES T % SuperPoseidon®® (3 SiView) ®7 —3F 72k (Alan Moser £ .
W IBM, D% SEMATECH) I%, 19984 DO Ef S HIE DI > TR D XH 7 BLIRTE VR 2 L C
W5,

“I am involved in the semiconductor manufacturing industry. We like to believe that we
have the most complex manufacturing requirements of any industry. (Of course, chemical,
pharmaceutical, automotive and aerospace all like to claim the same thing!). Within the
semiconductor industry, manufacturing execution systems have long been used to track
material through the factory from release to final product test and ship. Traditionally,
these MES solutions have been home-grown spaghetti-code monsters that have so
evolved over time to be nearly unmaintainable. There are a few suppliers providing
MES solutions for semiconductor factories but, due to the prohibitively high costs of
integration of "outside" systems with the internal monsters, they have little success
in integration projects.

Because the manufacturing process is so complex, the industry is very dependent
upon their MES solutions. The 1970s technology and code behind these systems can no



longer keep up with the technical vitality of the industry and, therefore, new
solutions are needed. However, the demands of the industry are to insure the mistakes of
the past are not repeated. The next generation of MES solutions must be better
compartmentalized and have substitutable components that can interoperate in a
multi-supplier environment.

To this end, SEMATECH (a consortium of U.S. semi-conductor manufacturers) spent
several years developing a framework for MES solutions. It is an object-oriented
component design utilizing OMG's>’ CORBA as the message bus and Cos Services &
Facilities where appropriate. The intention is that any component (including the
ORB*? or services) could be supplied by any supplier and they will work together
with little integration development required.”

(http://www.omg.org/docs/telecom/98-03-11.pdf& ")

728, ZOH LU Open Object-oriented MES OF A7 CsH 5 0EL T, LRSI HD
%O HFIZFEENTUVAH“CORBA (=Common Object Request Broker Architecture) ) ”(Zd&-> T3
BENTYTNT 2T VAT A OB (FrlcA — 7 eV 2 — v ) 137 B IZfE %, CORBA
X VTN 2T VAT AERER T AE A OB TV /R ar R — R M TNET
Vor—vary F 727 bDE K (Request) N KNI AR W T 57200070 I 57 —%
TIF Y EBWRL TS, P IR, FTRROXIBRFEM A2 T,

“Furthermore it (=Open Object-oriented MES) utilized CORBA as the common interface
that defines the architecture of an object request broker, which enables and regulates
interoperability between objects and applications across heterogeneous languages and
computer boundaries.” (Lin and Jeng (2006))

ZDXH72CORBADEHIZLY ., EEARDEGEBINICE > TANRTF T 440 B KA L T
S OMESITEE | #H LV MES| ;h U TFOE R MAREE SN TExR L) /o,

A) y7kr7:70>$*(73~*/v)73§ FT P2 RT TV —aic ko THE IR S
AR IR E AL, A ST/ 2R o T,

B) ﬁE}EfF”a)MESTaa@%éhﬂ\m%%é X, ZDIH7e I —F N InENS | 2 5E kY
DY T VAT LEL TR DI 72-72,

C) HTICBELRDMREN BT H MY T VAT LEL T —RVICE S IZIB N
TELIITRoT, P

R ORI A) 2 O'B)IX, “Precise Abstraction and Traceability” (D’Souza and Wills (1999))% 5&
BT 528180, HATOVAT AR GRFELEDONNT R REZR T HOT, FHl-FLDOEK
TOFMMEZEmD D, -, FEHO)IT., FERICHL ELHBHAL-EEEZER S IBIMTELDT, F
BHRBWR COFHMEE DD, IHIT, A)D IR~ A7l — 3<% I — VB IR O %
BIRSET - R ZLVEGIZT D,

Wk, BT NAREE TN =T A= —WIZEBESNTW @ - /U7 E, “B 8k
DXL/ B (Islands of Automation) /b (Lin and Jeng (2006)) D7z I|ZAKX R T R8T
BEINTN, LE2AN, ZbiE, EFCORBADE AZL-> CH MM - A k#5528
2k, BN REBAY —REE S 5280707, %7 ZoMICBL, 4HRFOMESDY—F (v
J 1= —"Toh o7 Promisth D K - B HE & DScott (1996) 1%, FRLDOLHZRBLEREE N3 A



FeL T 5,

Historically, manufacturers have had to choose between using an integrated MES system
(often large, costly, monolithic, and insufficiently configurable), or using multiple point
solutions (resulting in multiple databases, different user interfaces, different models, and
integration nightmares). Today, manufacturers can have both. They can now purchase
point solutions that are easily and seamlessly Integratable.

2.4 RBANPENT TI FE MES DEELE /1

TIt Open Object-oriented MES (“ControlWorks” &M [X4172) 13, 1993F IR ERITES L,
HHTCEOR AME (FRICH A7 VE A O — KT EAE) BERSH T, % 2L T, TI THRIHIC
FEINTZMMST 7oy =7 O % 11X SEMATECH #% 1 C CIM Framework 1.0, [A] Framework
2.0 LLTHE#RE LS, Y “ControlWorks”é:FJ@@px FHERB AL LT 2 28 LUy MES 2345 &
DK EA S HBRA— D — 2 K L ThoTz, 1

AT O X912 ControlWorks D E B2 g% 5 EALD 1 DL LT, YEEKEZEEL QW izhar g
FEHROTATTHREIANSN T2 8T B IS5, #7112, UK L7 WIP&Move F BEIC
Ko THAINEA L% KEEIZHIIB T 27 VT VR ANER ST, ZO I L, 4D Texas
Instruments ! MES OB R —& —%. FTitDOIolziR XT3,

Traditionally, CIM systems have been characterized as monolithic mainframe-based
systems and/or inflexible islands of automation with limited interoperability. Today's
manufacturing demands fully integrated dynamic systems which directly support the
concepts of lean, flexible and agile manufacturing to high quality standards. These
requirements drove the design of a new CIM system which was developed for the
Microelectronics Manufacturing Science and Technology (MMST) program.

ZOIHRFEIT N EDORERI N ER T NA A= T =TT Z A PE J A D E A H3 )
FHUIL DD 20004 /{14 THHT-ZEmE 2 DL, — HEBNOREEZEEC S0,

TI%& @ Open Object-oriented MES (., K [E DA 7257 7 [E O Samsung (218 #£ 3415 DRAM
A—=T =0, BB O TSMC IZRFEEINDGT7 7RI —ICEBIZE KL TWolo, il 21X, ##[EH
Samsung TlE, 19954|(Z Fastech (¥l Brooks Automatlon)ﬁ_@“FactoryWorks”“@% SRR
(200mm TIH2)EASNZ, ** WL 1995 EICiZ, FAY  RL AT U CHHY — A AD200mm
Tz Cons111um(fﬁ Applied Materials) #:D“Workstream” 738 A&7z, *° &512, TSMC i,
SMIF 7Ry R & 3L U7z @ B 7 B B k3 AT L& FUT e BT TR % B C%AL?‘:%%?J*&LTJ&
<i°uf‘oj“bfb\%>7b> A+ ¥l D200mm L35 MES £LC 1996 28 A S 7=DiE TI Jii o4
%75 2 7= Promis Tho7-, *°

TI i MES (ZE VRV SRV LU R A E 2T DYTAK I 5 O R A— T — (22
BT L THTIT DL, TRHDA— T — DA pE /XTM))JHm 3B RITEES> T o7, il
. %< DHF J) HARA—T—I%, Objected-Oriented MES (fFICZZIZ& ENDHAT V=7 MEHR
CORBA S DOHiH 727 AT 7)IIFEH L2oob, A7l %90$1*c51<i-( ERREL AR DY

7 —XR72 MES &HERFLDT o 2B A P J7 P ICE UL RE 7, F %, EFdo SEMATECH
Framework (ZYEHLL72 MES WAKIICH J) H RA—=TI—D&EPES AT ATHEAINITL DD
1L, 90K I TH-7-L (8- (1997) ), o a2 BIAEFENLORLAEIG 2000 4/ % £TT 4LiA
A2, EDRER | KBREE B O EIRA— T — R T, LLRTO LR EFES AT A B O bl %
HEEF T Tz,



ZD 51X, 904EIZ Berkley K27 )L —7 (Leachman and Hoges (1996)% &) (2L~ T3
MESNT=_y F~v =0T AMERICBIMEICHNATND, *° ZON—IL— R Fv—I T AN
HiF, K2 (FIC924 I ~93F T T — 2 &M M) ITRShT0HESIT, KEHEEA—H—
D MR CTOEBEAR S EERA—T—% v A7 1 B OV A7V 5 AL (Cycle Time per Layer)
D FH725 T #E5F 3 (Delivery On Time) THhAH Y (2 L[R5 Ty 7z, £7-, Leachman and Hoges
(1996) 1T, R2ICITFRINTWVWARWVWEHHAHICEALTHH KEEBELTWDLIN, ZIZLDE,
“Computerized Dispatching”, “Production Planning based on measured equipment capacity”,
“Automated Trouble Messaging and Automated Assistance for Trouble Shooting”/72E M IH H CTH
AKBKEIVS > TSN T0D, —H A=A (RaF: BAT=— " NOR T A AL
) FEOLEE ORI R TIE, WHE G A—T— D)7 BIEKIREL TEB s> Tz, 2D
EMBHIWT DL, FDEA ) A=A —TIE, D7e<Eb 1990 ITEITIT, A — /L F (B AL F)
 EF LI RBeEREES T, !

LREDEPEL AT ORI ERORK 1T, AR RSN TV S“Cycle Time per Layer”®
BENOHLEHE AR THD, BAERICIE, £20 B RKEBERELSHE LT, FAI7LE A LD
Best Score [ZHTV DA K[E A—F— Worst Score ([ZITWVONH AREELEbND, FHE, £<D
A7 HARA—=T—TlEL, DRAM FENOHUET 5 2000 F/# £ T, TRFMEE TRAMHED
FHZER T HNTIZASYy I — (RN 77— IZH =T == EFEDIA T TE TOT i 2R PE” )3
—RHTH Tz, ZDT . — kA7 DRAM 8L D356 M EFIZ70H ~80H @ TAT ZZ L T\
720 72 YT HE VAT 25~ 30 ED B EMNIRREE LIS A ~ A7 —J@H 72V (per
Layer)2. 3~3. 2HZZEL T\ tHEEIND,

£2: 90FERATFICRBITDH KR PERAEES AT LONRTF—< R

TABLE II
SumMMARY OF TECHNICAL METRIC SCORES, COMPETITIVE
SEMICONDUCTOR MANUFACTURING SURVEY (FIRST 18 MoMTHS)

Metric Beest Average Worst lapan
SCODS SCOrS BCODe ¥5. LIS

Cycle time per layer (days) 1.2 2.6 3.3 —
Line yield per ten layers (%) o8B.9 92.8 BE.2 -
Murphy defect density - Orverali:

L3 2) +

0.7 - 0.9 micron CMOS memory 0.28 0.74 1.52

0.7 - 0.9 micron logic 0.28 .79 1.04

1.0 - 1.25 microm logic .23 047 096

1.3 - 1.5 micron CTMOS logic 0.21 0.61 1.55
53 stepper throughpuat (5X Iayers T4 382 140 -+

d per hi

Direct labor productivity {w 63.0 29.6 8.0 +
Total labor prodwctivi {wafer 37T 17.6 3.3 4
layers e T~day)
On-time Delivery (% of line items 100%: B, T6% —_

metric.
4+ Japanese fabhs are almost uniformly superior
+ Japanesc fabs are ly superior
o s ior fabs are not distinguizshed by region

(L : Leachman and Hoges (1996)

HRIZBITDEPEL AT LOBEF ) R I £ TOB AL, Macher Z DAt (1998) X2
Langlois and Steinmuller (2000)23 54§ L T\ 4912, BEIZS8OF R KM BAsE- T, Bl 21X,
Matcher Z DAl (1998) 13, HIE D=7 LA A ITE B DT AL /N — O R 725
THLHD, Y0FEMRMEEIZ, AT NV EALDORIRHT | (Fy T MR IATOND) T —7 7 AN
BT B i3 (Probe  Yield) R0EL 2 57 @) 2 o 57 @ A= FE P . K g% & (Defect Density) %5 D151
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TH H R ZDF Y ITHE DL TETWAZEZ R LTS, KIE N EERA—T—DZD I 704 BIR
DI, SOFARIT K EZ i B LIZU O 7 K [H it b= # 42 E A7 A(Lean Production System)<X°k [E
it TQC #E#H THD TQM (Total Quality Management) I[Z KUVMITHEL KL TWD, SBEE, AT /0,
IBM, Texas Instruments, AMD D E7Zo72 8K A— T —DH725 7 Analog Devices, Harris
Computer %5 % D ELYIE R A—T —Th, “H RO FHEE B AT AT B 270 K IEE) S E B S
nCniz, >

AAA=H—D%UE, ERROIHRB IR SN TUINW b0 0| AR FH Bl O 2 Th
o7z, ZORF X, IEEE T TOOFE M IAT DN HARAPE S AT MBI 5E =~
FLVVATORRRRAPOBE LMD LENTEDL, 2O R EMHHE T LD
http://ieeexplore.ieee.org/ IZ I T “cycle time” & TN “Semiconductor Manufacturing, IEEE
Transactions on”DF — U —RK TOOHFE AL IZB->THRBL THhT-, 97T 5L, IBM X° Texas
Instruments 2°HDF K (3 Te MMST BHIE) (3L V3, H RAA—T—nbDHERITErTHoT,
L2vh, FREDEH72 IBM OFFNHIRIIVTWA I, BLRE 00D TR THLBRZE N R F A
MU TS, >

“Applying just-in-time in a wafer fab: a case study,” Martin-Vega, L.A.; Pippin, M.;
Gerdon, E.; Burcham, R.; Feb. 1989.

“Total cycle time management by operational elements,” Kramer, S.S., May 1989.
“Emerging paradigms in semiconductor manufacturing,” Castrucci, P.P., May 1990,
“Work-in-process control in a continuous-flow manufacturing line,” Toof, C.S., Weston,
D.E., 1991.

“Manufacturing ownership of work-in-process control,” Toof, C.S., Weston, D.E., 1992.
“An Approach for Optimizing WIP/Cycle Time/Output in a Semiconductor Fabricator,” G.
Leonovich, 1994.

X4: THZI1T5“Free Factory”E& DL R

140 4

1210 4

JEDMJSDMJISDMI SDMJ

LRIV A NERLH T FIZTITK DB 5722 &1%, Texas Instruments (TI) 231992
FAZREAE D16 D O YK T35 2 % GBS 47 “Free Factory” (Gl Hf i 72 T35 42 o
PRI 1) B ORRPL - RN Lo THRERE TE D, (Al #10D 24 I oD B 8 1% &) #4524 Uk 7% Page (1996)
(ZX AR, “Free Factory”iE@)IX19924E TR AA S, ol SCFE EWFITH BB IS H -7, [FIKIZK
ML, 924E B AN D34E IR, ERE16 T P TY ¥ 140 H ThHho7= A7)V %A L (=TAT)
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2360 HIZEHME L7z (K4S ), 612, AR H95%IC B Lzl Licii- T, CFY
AR T IUL, BIFEOF I H AR A= — WD L BRNNT 4 — < A1 995 FF N THELS
LT,

2B BREFTIOM R RICHLFLER TG TR/ T+ =~ AR E D272 D1E (200mm L
Giaa ) HRTIO3I LY ThoTlob), TOZ LA ML, 92FEHITIL, H RTIOIRIE Sz
U I R PP IS TIA AR O Houston T8 D /EFEL AT AW /1 LT-0 B [E (B = 7 R) R0
ABZVTHEDWES THDOLH LT O F .02 o720 LTz, °° 2D E K T, “Free Factory” i
BT, ERPOTILICRANS T7T 4 2% Kk S5~ Al SN 7-Tonah Network® " Z A &
LT, BARTIOE NI B8R A FES AT AR P OTIH AR T IR A > TV 7 ATREME A3
%b\o 58

X5(Z., Open Objected-Oriented MESD A Zh Al F &5 & Clk, IBM* Vermont L35 TO YA~

WHA LR EBIEEHOL VO EENEETHD, ZOLH72iE 8K IZLeonovich (1994) 123 1L<L
WESNTWD, R THIT YL T AEHRD200mm T THY . HFE2 5 50008 DRE 1
PED, Y BEOE —7I12H>72AMDRAM (40%) 12Nz T~ A7n7atyt—(40%) °ay
o 7B (20%) PMETAEFESNL T\, B O o 25 #7130, 732702 —#120. 5~0. 63
rarTholz, * Ui XL, IR TIRIM Ry 7o TWAEEE OB R A REZR R 1
00%IZE STV T v aMAFE T OIENREEEZF AIZTrLIIC, T2 T 5
KxDTOERTA L TEDEI i 2 WIP (LEMEE) N T A2 R FF T T T ANV ZA LA L
VELTEDN, TDTDICE T AT TE DI WIPE R TIE XLV, A i WIPL 35,
WIP/2 6 DN e i MOVE L EBIMOVED T fE 0F 2 & 00 1572 ° 4 £ TFab Manager™s 4 (2 fLt
FUTER W, S x B EEEDTA L > THLNILTWS, LT, 12948 ] o 5 i WP f;
HWMOVE® 3 5 IZI1ZSEMATECHBH 5 O «“SWIM” O Hfi IR Do I —Z — M b THY, Lo
b, ERROTRHER HS 2 BNIREfF ICKET SN QW zE &N Tng, BUIE DL EMETHD,

BT, MO LIS/ D0, B E LB R A— D —723 [AFE O MES |23\ T EFE IBM it
DY R 7258 B2 AR BT AE O 7= DT . DRAM B2 R AL OHUE 23 H R W2 20004E /i % Th
o7z, O ZoRICEL, JHETR (2001) 1F, BB EB A — V=T ONEHE TR
DEH7RBLE R WER 2L TV 5D,

[T AVINIRIZ DY Y AMA A LD B EREOT AT AL TWD, 7 AU Tl
WIS SF N A ARV EREINTWD, T TONICAFERAZR LS TICH 2895
NEERNTRFT LR, b R CHHE VI REERITE Lz, AR A o
VER/NCTHIEE, EEOBE R A2 KIZTHIELEDM N THDLN, 5 DEZATERK
SNTAERER 2 TR 7 R CIEe A= — I TR LZH 2L T\ 5, i il
BNET AV DB LTHEE @ETHEATLTHEMRNERINL TS, B ARIZWH
8970 H BRI I R D S A > TEX 720, Wi HIE Tt B N7, J(F. 16 H)

L ED#H 2 DAL T AL, BMPEEERDAEES AT LD, 90F F XR1# 25, Open
Object-Oriented 72 MES K [E R b XA FET AT A, TQM IZEFT LI K E B ba X A FE S A
7L (Lean Production System){Z45 & LA SO TV ZEZRIZL TWVD,

2.5 200mmTRHEOBNBE =LA DIEREIE 2

AR OIS 7255 13k LT, TFRDE R EREZE OB F 550X, (B K8 KEE T 0%
Ko N TV ER BT T L) Q04 Rl #4 & B2 (b L 7= 3R i 4% & 3t 4 (OB 126 i TE 7o
72720 THY, SO EART NARZEFETDHOO T av AT ZOL OB L Tid, HAETH
WAREL TE WS N E2RFFL TS, T90HERIZADE, DRAM OLH72 ARG OEA | &
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EZINRNOIE AN T 5720 TRIE TEXAH L0272, Samsung TR E OFEEA— T — 2R TR
WiV TERIB DGR BTFET D, ZOIIRKEROZ LML, BEEZEDOIH G L~ LT
IR TIDICREIKTF T, —HITE THY I THHES 26D, AEITIEL, 2081
DN, il TR X721,

AR L72 89212, 1990 R4 2 510 8K 7 a - AH iF S A E8 e Y IC 2 L7, FRIT,
(DRAM A—71—{Z,->TlE) Q0FEFBHIZ R FEY — 7 % 2 724Mb - DRAM RCO0E A - (X IC & E
v’ — 2%l % 7216Mb+DRAM %%%kbfﬁ@%ﬁé@é:%ioko ZLT, AL a2 E o
BH 58 B P2\ 230 IS AL A 72902, TL §if MES %1 2“5 4 H 8k Sh 7284 F (200mm)
ﬁ#%flliiiz%@%]\éﬁﬁﬁk&of%f:o ZOIHIRPATKE I L | #E[E Samsung 1L, IBM <> TI
REDOKEBIZG EREE, 93FICVH R KRB /2 16Mb-DRAM (#£180. 5I722) HH200mm
TATORELZIBLTND, 2 —F, BADA JJA—H—I125%200mm T35 ~DFE 1334 K
PRI IE E | AR A /2200mm BIX19954F DL A fF =i birinotz, 2 ks, 5D
B4 5E, 200mm LHFIZEHL TE, B—2ZKER (20004) 6 =86, 958 KE A CTREIZS
0% D H 38R A— B —REAF A THHIENREINTND,

X5: IR T LA ML ERTHEEOHR

Brea Damand per ear {Milicns in?)

i EEEIREERERER R
Hi 8 : Doering and Nishi (2001) } OV ICE(1997)

X|6: HKREKEE DRAM A— 7 —IZ X5 B % 5t 40k it

=

|

g

E .kl 154 Bahf
=

=

3

T =4 U5_Fueropr, and
= Fama

o

=

| == [apan

=

-]

e

DIRAM Gewera Hin

Hi 8L : Tansiti and West(1999)

EFD200mm {LDOBENADLTZH LT N E - EAR T NAAA— I —~DEEBIZEHL TUL
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Tansiti and West(1999)23NBLEE RN BT 24T - TWVD, K51E, S0 WIS\ T ni=b o
Tohb, ZOK X, Electronics Journal ZE DR FECH B O FE MBI L > TUESN =& LD
DRAM 70y =/ MEDT —Z|ZH SN TS, BARIIZIE, BIFEIZ P L7 L8 S/ DRAM
IZEENDNT U D ARZEL (GRS M) 2 24 5% 3 A OIS ml g S B 74 E UK S Tng, 2o
oL Tt EEN R 2, eV 2/ MEICE T — A ERAL THEZEZRD, ZThbE H
ARA—= T — LK BREEA— T — 2T N —T L L TT SARBEITHR LTS, Bl 07 2 o F 35 E
TP THLIDOT, BEARED DRAMICE L 7 AOEZ R T 7Y/ M, ~A T AD¥E%
LT 7Y NGB R NN E NPT RRINTWD, FEENTTADOL A Moore DIEHI%
RIHAEFREIVE RO THLIEE R L, AT ADG A Y% AR IVED THH LA RL TS
LRI CTEAMHTHD, ZORIZIIIE, B ARA—=T—O KK #EA—H—IZ% 35 DRAM Bi% k=
DN X, AMb*DRAM THLLILED, 16Mb-DRAM Tl —&720, 64Mb-DRAM Tl,
T FEIVIED WD,

Tansiti and West(1999)1%, 7o s BN E DN Z DI EAL LT EELITHR T 5720,
FH OB ZTVHAETEHZI055DV 7T LT, KViEf7 e 7 vy =7 Me DR #& 3 351
BRSO S> CRHLOWEYR DT 21T > C0d, BRI, i ZE K320 FHICLTRE, &
DHRBEERITMA T, (M%) 7TaP =/ b ~DOR&D A # A& (Men/Year) ., “BH & 12 # FH &
NI K T OF v /307 4 (Wafers/Week) ., “7 B AR ICE LR E A, “BX LE4E
T AHICHE U=t /N RME H 2% (Weeks) ., “7 0y 27 hAV R —D R IR LR “AfE 71y =7k
IZ3HELL EDOR&DIRBR DDA N —DFEE? TP x I NA N —DEREREE” «“4 B 38 B e
FIZE DD T SAAP R B EREF LRI ZBML TS, ZL T, ZNHLOEH DO H T,
CHRASAE R E BRI A T S AR T D% v 32T ¢ (Wafers/Week) "D Zx A3, #7121 % D

BAKETTIRAIHEE THHIEEWLNIZL TV, fRI1T, FTROIIITKRIEEEN TV,

“In summary, the preceding analysis shows that variables reflecting experimentation and
experience are significantly associated with project performance. The effect of experimentation
capacity (which probes the ability to examine multiple technological options in parallel) is
particularly significant. The results support our hypotheses that integration-type activities are
important to high performance in R&D for manufacturing process development.”

ERofEHE. BAENTERICEZ TW R EDNPRVFAL TS, FE, 4Mb-
DRAM X°16Mb-DRAM DK T/ 5L, H AL, Z  NEC LW o7z F B EZ R T 58 (R A—
H—=ITHBWT, FRFIEEFCE X —CHFE BRI SN H B - AR, T LLEER
LCHRMICHBE TEXRWLOOE G NABH I 2 TE T\, S0z iuX, “hihzE e Tt
DHEEEL TV IO DOAIEN R R AL TOA IR =g DAY —NE T 238 1272
STETCW, o, TOMER  RED-AE-EEDO T RICBWTHBITADEMBE -VEL
INAFHITE R LTV, °° &512, IMb-DRAM FTO v Z F# i LR BIT., 76 k8 ik
A= —HNRRINNEE MBI A— D — DR E TR —ay (- i) 1L > ThHvieb i
By FTRIETE TN, E2AD, 0FEMRICADE, HERBDaTRL — g TR RN T a
TAEW OB P EERIpoTE T, FEERA—H — 2o TEELV TR —ar OF N
R DRI OF A B BT OB Z DI > TE 2D THD, O EEE, 20 IH5FF Ik
0. HFTE - BRE B CRAINTZH LT NAAEESL T o AR 23, EE RS EB RO
BAUCE > TEBTERL R TLEIZEh AL, ¢

B BBEAA SR A— T — N 2O 200mmAb D720 DR R E RN TERI -T2
FRICIE, Y OHIBIERE2ED —EELLTUIVDAELLEE WA AT H IR ONE FN T
W, TDOHD1o1E, B R EEEHE FOSOFEMNBL BT, I EA /1 Bk A— D —
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R LR EER T H OB E BN R ET-2ETHD, ° FE FRHY, SiicksiEsE
BRE N TSN TND, BT ZOT DOV ONDORE[Z2HIT THLHELL T OIS,

19874 NEC Ay 7R L (fXUA, DRAM) .,
19884 NEC u—XE /L 1.4 CKE. DRAM) |
19894 & L/ Ly v AT HRE CKE, IMDRAM) |
19894 B ti@& —J7LTH ((XVA, AMDRAM) .
19904 H T2 V7NN (KA. AMDRAM) .
19904 H 7 —br T8 CK[E. 4AMDRAM) .

19904F =ZEBFBWT —~r L8 (K1Y, AMDRAM) .
19904F = ZEFHWY —T7 L T8 CKkE. AMDRAM) |
19914F M TET va77v7 1T CKkE., 4AMDRAM),

B, FELOTHIZ. WTFhoBEEas, 150mm (64 F) L ~DOFKE ThH-o7-, B EDH
AR PEYV AT DN B T2 6 . RAD200mm L TIEVAIZNKEW|BEHD T, il #H
LTCWe150mmTIA v RN IEN - EEHESND, 0 72720, ZNHDOFK AT I HHE S B B & 13,
1990 FU L EAR R F T2, B EERTE T TIRAREL CTRENSHE ~ 721
NS TN B 2 T 58 Al AR R ORIHE A5 200mm . T35~ F1 i % & P E
WCREREMEZFR LI THAIERR G B TED,

2.6 FRMBELERWOAZIDIERENGIELLEERRE

AR E OIENTZ, BDE P ERPEE DTG )N EFET AT LB N THHLL T&E2T
KCHorET LB, P LMoY FEENLTIVUL, BBEEERHEVE SR OTZIT A
T, 7275 IV SEE 7T G0 0IE, B 1SR T D, 26% 0, [RS8 5% 0 e 23
BNANLERSTLESTZONN+HFICHLNTRW=OTHD, 72, Aifi Tt -Xoiz, Fn
[ 2 38R A— 7 — S H K 8 R T CE A L7z LW 35 3 Eofl I IIX R o4 i
% 2 DL DD, FHEWIIRVIK > THIVE, TDOLI70R I T CEBIRIN B E IS E2 & ToF 2
TR BRI L6 LTI, AT S 225820 mb 7l n, Bl 2 iE, Rl R £ H TIEH D,
UERFOENEA I LEERA—D— 13, KERbIZAE T RNEAZP#ICE KL Open
Objected-Oriented MES DL ARBY 225 GHEALEDEERAL TV —ar RN+ 4
B CTERDSTZDEAIN 2+ IR TE T, FIMESA R ICE i 2% 9 5200mm
T TR S ORI NAfE RN 75282+ 0 I PHITEX O TIE W2 A9
75)?70

FROIIFEHEARER O EREL T, FHNE T, BEEOFE MBI oRS)
RSN LZENnD e, 72720 LIVFEMICHRETIL CADE, QOFELIFICEB WK E-#[EH - &
V55 D AR A— Jp — (T Hb U 72 5 NS R AT 3 248 7 et 2D I L L B37e K< 7e >
TLESTWo, ZOZEMBEND ER->TLADOIE, AL T OB, >E0, A/ 2F 3 M
REER MG D72 XL, B DI E R ARG B~ T 7B AR S IN=ZLICEE L TV 20 )6
BTHD,

FHEBPETIE, FIMEHILOD, T FEEREZEOLRLTEOREE BT,
RARE L CHAEICB W T, B3k 0% e 25 R A 55 7 X203 NSl Tnd, 2070,
FFIZ19994FEIZX vy a7 —2 G088 AXNDLLRTIE, A7 R (G 8) /£ A A L
43 05, HITEVE BE P OB L L CRR R S IVHE ) 25D THRAN- 72 (T (2004) ), 2L T, £8I12%
DZEN, T NE DB AR A— T — D% <H, DRAM A FEICHMBIIC AN LR «E A 50
B E” I STy a MU FE Z 20004E T TR A LB T REREH O 121225 T
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Too F2, BOFANE - LA | R&D HFFICBITDAIERY 7258 L - A, EES M ThHHFEHM
No+ B EZ 5 20T RO —HHLINT R Z N O R EMA I > TITHh D
Iolelr —2b b P HNMAD -, Y AR S XTI AEENZ T IES VG
EM#EEOAHEN (— ) BIRDIDICEFHLEISNST20 , DRAM ZEDO ATV HELTIL, 4
WCHE IR K78 B KIRITEVR B LD, O HR, Yk EETM 2R IE T2 LB
OFIFREZ A REME N A L TLED,

HARA—=T =M 90 FERRKHI ETMENE EA LV Z NS Tho 7 /1%, M 1 pE [l i5
F (=72 L& MEE ERD ICBI 35 B K P8R A— B — R ORF R I 72 [ IZ L > THHERE T
L (K78, ZORNIZIAE, B KR8 EEE T ORL(1986~1995) I W T, A EA
77 =R A—T1— O E1E PE [R5 R TUFIERGE VIR RE TH 7203, B OWAL L7290 {14 -
(I B A B S BEE 12720, BRI vy a7 a2 RN A ST 99 A FE DB IE S DS TE B
R IIEL TWD, 7 KIEAA T A— T — OHIENE FE [R5 2813, #3235 H AT RE 72 198 04F
RFENH2000F FTHE ENSDRARHIC EFMEMZRL TS, 727251, 2000 K0 5200 14F
DARW FIZBWTAEIZIE T, TO% I, D THEME DL\ IBM 24+ 5 L TN E 5% %
TES>TETNWD, BRI, KEIZBW TFyyiaZua—@FH N EAINTZOIE, 19894F Th
Z.)o 75

B7: BRERA—H— O EHIE PE B R O LB

B R $BIRT /A RA—D—OHEE EEEGED LB
WEAEEEE=R LS MOAERAROAEOBR UE- $UE- FHE - HHE HRAOSH)

18— =0 B AT H) (B L, B, ZH.NEC, BY)

e=4==|JS Ave.(AMD, IBM, Intel, Micron, Motorola, TI)

16 «=l=UJS Ave.(Except for IBM)

e B A1) (BR<NEC)

3

O L S O R N S A L o O R S S A S S I AR SRR RSN,
NN N N N R N N N N N N N N N N N N N I NN S S o

ACEE\CHEN P
(%)

M B4R I RE 2R E 72D N COMPUSTAT

KETIL, SOFEIRAK W, Johnson and Kaplan (1988) (Zd» THE il SAV T AR HE WY 70 12 Y 2350
JAG FH5 J7 UL K35 “Relevance Lost” Bl R 212, ABC (Activity-based Costing: & )
BV R R 5 U Lo TR A 72 & QNS SR AT 38 A= 7 m - 2D AT AR L~V A 5 B i oD Dl &
WRAMIEE ESolz, ZOXHREEIL, 7T u7 T A A0 FF IR IR EN TV D
FONT | 2 O K [E] =K pE 2 (T 351T D TQM ROK [E it 3t 27 28 i J5 D R i 1) 732 350N > iy & & B
BAZHEN LT\, FFEMEFEBEHE (1973) 1, THE M 2 E o7 m Lo AR

_16_



DIRIHICHY, BERE LT HZEH RN BB EAR> TR AR KREEZERIILHSL WD, 20K
X FESTKETHY, KE P EERA—D =0, [JFMFERO AL HMICEED THRVHATZZED Y
ROKVITEE 5122525, 7

ABCIZEDJFAf 8D R 226"~k h ESEAZ O EEM (X, SEMATECH 2k~ T
HWE R LGS, Cost of Ownership (COO)X Overall Equipment Effectiveness (OEE)& W57z
BEA8OERINCH & 2 ICRBENTZ(ICE(1997)), 7277 L, MAE Y ERA—H —DELD
AZIIE, OO &R B AR O A THLIZENHEVHHIL TV, " L2578, OEE &\
I EZE, ESICNIFEFETV AT LAORBED—DFK LTS, TIUTEZ, HARAMDE AITZ
T AV TQC=TQM DO HF L& THH 5, Hil 21X, haX HEIHE (1972) 13, OEED &\ E4: %
“ENEAHDIENWERTHI LIS T WTWA, ZL T, ThIXAFE AT A TIE, AY I
TRENELAFENTE LR TUTIMEE L & Eo O ITo eI UH TEIW 2L W) | &l T
W5,

72U A 2 AL TR THDNE D ERE T H7DIE, R E O AR A KT
HDHI-D . BRSO D IR ICO DB AN B EE /2D, Z LT, Y, B A O K
A BUCHE L WK E AR A= — D <X, 80 FAVEZ F LU, ZO LRIV A% AR
FEENTIZU T2, 70 YO P DWW T, ICE(1997) 13 L F O X245k LT 5, &0

“Many companies use activity-based costing (ABC) to determine the relationship
between the cost of devices produced by a fab and each of the components that
contribute to this cost. Typically, ABC is implemented by forming the ABC team,
developing the ABC model, costing the product line, planning cost reduction efforts,
implementing cost reduction, and evaluating results. Cross-functional teams
typically contain employees from all factory departments including finance,
purchasing, technology development, process engineering, equipment
engineering, production control, and facility groups. The ABC model demonstrates
cost per wafer sensitivity to composite yield, production volume, utilization rate of
existing equipment, and the cost of purchasing new equipment.”

2.7 HARBERAEIREBENLER

FNTIE BREEBEE I A—H—1T, Ty 2B AEERNNIENICE T2 BT 58
RILICEDETHDDLIENTERDSTZDIEAIN 2 728 FEMM T, HELL EIEHEmIC
RONBHIEST=DIEAIN 2728 MHEIE EZTE A BT 52D RERTAMENRN72D GRS
BRSO THAIN 2D TR THD, 12771, %k D XLHIT, 45 4 25 5l 515 5 o
BAHEVE, A BEA— I —NICEB TSy M &2 8 R ER P & ORI 45 40 5 . SO e
BRI T0FHEV 72 DRAM i 0520 Tk L\ o7= 023 B 758, R E SO WG 13 15
b5, o

TS E AR A— T — 2B T DA 72 5 T AR 3 A 7 a v 20 W 1AL L ~L T, Bk T
b, B—LEOBIIN IR A E DTN TRV, EEE BNEOF J7 AR A— T — 2B\ T,
L AULINE L ~JLICETT L —IF 7 LT o2 &0, £ L~ TR A 3 AR %
HIE NS FEICHE TXTWAy— R TIFIE TV, HAWE., TEHNTIA L NFADEL
MIZE- TEVBERED AR BN AE L EXIT, ZENONT = — — O BEAGIZE DR JE DAL
AL TZLTNERENOHCDIZHE TEDLIO A= — 1T B I, L TELLT
DOFEA L2 —2a il OV THIARE THD, bHAA FT DAL E 2—F T AT KR F ST
WHD T, BEF O EIZFE DWW E IO TR S THDH, 72720, FaZemn, LG ok iz
DIRNTWDAN L DHIZ, ZDEIRFIFAEROZ L EEEUD A 2 ITZUEE L Lm0, P2
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PLEDISIC, EXTIEH LM, HHAE P ERA— T —I1ZB WX, BiiR D “Relevance Lost”
BN, 90F A& Pbikx&E~vA T A0 R 260K IT TWnd, Lis ., Open
Objected-Oriented MES 3 A D KIEZRIEEIIZE > THTebIN T ERLNCARE T a2 2RI
DAL L~V DIRER, ZO LR IICESITH EEZT TE, *° b BEICETHER
DOIDM, ZOXHRF N E L E R A— I — L35t A, 5 [E Samsung 13, KE P& (L A—H—
WZHOTDITENDH T, Jealk @ FactoryWorks O3 A DAL T ABC J7 U HE SR & B
TQM %&b 90EMR YT RCGEA LTS, ¥

HOAEARA— T — LU COR 72 32 - MR HRIE OS2 RV, “AERERLNTAEFER IO R 2
B EC AR 72 5 ONTJEAR B AR I D R 2 2L BB R THDH, ZNHD“F 2510”0 2 Bk
X, =TT 7y —OMHEERE KT IET2EEH KI5, bbA0, MIFEDORZD
EEHL<ETHHELRMITBE 20N, TOX 2" BNEBH N2 E, Bk EE -
TRHERIE 7n E e X< 7e W, ETAD, IR O LT, BAE LERA—T— T, mHFDORLZD
B7Z AR+ 3L FEAT TE TR -T2, TOEMR T, D7 EH 90E R O TR A3 E - E (K
A—H =L, BOEBEZHWTLESTZDOTIIRWEAIM 2 ZICL T, i IO =25 28
E R A— B — N, ZO LI H ROy ZITRNIRINR ST RN T D590 2

ZDJRIRD12ZIE, AR A3 :é.\é'-é%éf H—=D—HAEL TRELGFELTEZEN)
FHENEBLTWDLEE2LNS, AEOY A, BB HEERICHAICALNDLEIIZ, Z<D
FEET mETETT— %Lﬁﬁ&bt%%@ﬁb%ﬂﬁ&%lI%‘ﬁu,ﬂbxﬁiubfu\éo R &L, ¥
BEWA—I— (FFICZDV AT LEF) IO TH Y TEED, EBE. KA BEA—D—DI AT

LERFHICE S Tid, A AL BRI P 3 B 32 8K T ARG A DO R A2 95 10 5
X7, FHE QOFANL F LA, B AR S H O 8 AR T NS A TH | A B DT N 2%
W20, % AT AEP TR B LTI AR T R RE A AT =< L AD BV TSMC % DUz
V7RISR T A E0 A Tl e o Tz, VxR, — A —HEICR xS
A EBHA—T—NIZH, YREWZITURTHLM, EDAY — VO EFH N A[REIZLIZNy T XD
VROV 2 MEICE s TR AR H b EN T T s TV AT 7 R — fl:mﬁwﬂﬂf@@ﬁﬁb
HE Tk,

ZDTD B EBWA—T— DUV AT LEMIZESTIX, 777 VAR A= B — |25 TEAELH
Loz, BN O ERE P OMBEE ThoTh, PERT NAAZEHMEL TR KRIE T 5
b\offﬁ,'#: SNEOMMENE BB ITIBE /2Ir o TLED, EBIT, VAT AERMICES T, B G
Fa"ézbéf‘%;% IIFETDHHDD, Eiﬂﬁﬁ@%ﬁnﬁﬁﬁ@k# IEEHE THLHD T, ABC DLHcE
Kips NERBEHSLCHBERE 2R GFEMICER T2/ 2o T 71T EAE RV, 20 U,
Ty T VAR A= =N, 77 R — A= —DJF A E 5 iz ik/ukil\i%%ﬂ*éiﬁb\:&kio
=B DB, 5 LI, BRABHEA— T — DL AT AT, Rk —F — TR AT CRIEEL
TWAED, BHE OEA N TORSE HPBO TRV, ZOXI0RM F Tk, A EBHA—D

—ZIX, T A MEE DR EZ2 DGR DL Rl 72 2 2 TV Th, ABC O &9
RN E TN ST B Tl 72 EE 2 L BT AN G X2 2 mIicE AT /08T
AT DIIRINTRIENTIZR,

L7=M3o T, ZOFE ORI o722 F) 4% A8 5 R RE 2 R 1 3~ 2120% ., RS E P E AR P 23,
IDM (Integrated Device Manufacturers) &L C ClE72<JH 37 1 2 (Pure-Play Firm) &L Ty fff « 37
THZENME LD, 127120, ZOLH 75y Bl 71X, IDM &Lﬂ%ﬁi B A MEICbEDED
BOIRVHATEEZWE CEXAL DO TOAZENEFTEIND, BTV, 77 B I S2 O3 AR ME 4§
Z LS TLEINSTHD, ZOIHRER T, BEORITHEBG L BT,

TR E G AR A— T — N DO EMa Dy /IR ST RhoTeb ) — DO B X, 904
125 DRAM ~—7 v hOAR PN B BEICEE L CTvd, FHE | K8IT/RENTNDHEIIZ, DRAM O
By MY 70l OHER 2 RLHE . B K Y8R E T D1988FNH19964FEIZRELETORI 104
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M AE A (P O E ) LT 2L 0@ OICHERF SN 72, 20501, 199547251996
. DRAM it BEEZBRL TR Y T D, fENIZ, ZOHE P THIVar A7 1iZisT
DRAM Al ¥ 1Z R &L L7z, 7=, DRAM Alits DZEEIEIL, 904FEZEilZ, DRAM FF O F K
DAL T —AL0 PC IZE DTl LT Lo TH Y IZIE R L7Z(JEITA (2003)), 72721, A7t
b EFEORKTOERIT. IKARLL TENIZTENIO R B DA M TN ICH T, ZD X
HRMRIL T Tld, BB LT > TWARNRES, ABC OXHAm A2 F M E T A8 AT 51
YT AT HRINENE TR T2 d, Lh., R0 X, HAEICB W TIZ19994 %
TIE,. FvyaZ7o—2FNEAIN TN 220, ERAREVBIOMEE A FHE LR
WS AUVRE T 72 AT REPE 3 R VN TR TUE, TN E B AR A— T — 1%, ST H KB T E I
XoThibE&N7z DRAM O @& 2 EBIAIZ L > T AR E A4 PE S AT AL 3 B AR AN
S>TLEST, B DX, REIZBTDF vy 27— 8 Ak, 1989FEThHD,

2.8 BELRBERMELALIOLEER B0/ ETHb

T e ABN O & A AR A E AT A0 & 2 B BB, BRSNS BT
LE R LREE - et AT AR =T ORFNCEHL TREREN AL, £DO—DKE
RERIE, s BEMET AT A (F T Open Object-Oriented MES) D& AIZLY A —/LR (B
RV BE 5257 — KRG EN B AERNKIEICHEEDY LI THD, Sz, & 72050 i )
RS RE A A -2 IE OB EZ DL DD I TAZ — (b 7T A2 — (LI E ] TOBE M
T4 =R\« 75T —R|ZH-5< APC (Advanced Process Control) D2 X, Z D X572\ 1240
AT, SHIT, FHEFHOBE RKbIZEkoTEEOA FIH E (L<IX, L O 1E
Ao AD)BREESF e RESHET DI R TEEILEDE B L K&V (FELLIX, VLSI
Research(1993) &),

X8: DRAM DYt v Y 7= EHlE DOHR
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0.0001 : | |
1 10 100 1,000 10,000 100,000 1,000,000 10,000,000

Cumulative Bit Volume (Bits x 10"?)

Hi B : McClean Report (2006) % O ICE(1997)

Bl ZIE, FT—REGIZEAL T, 80 FERKINIBIT o\ KIE AP ITKARELLTH L —F—-
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RAETED) ANTHY, B _OEBEBBEREHFEDLETI%ICHEL TV (FE3), £2A05, 200mm
TR — AT o7z 95 FETIE, A-EEHEOX T —REAMIKL, 7oA KR OX7—
RBEDBHEZRNTINACT o 73ND I o7z, T AR KIZ LD RIGIZT 2 LR gL AT
~T AT RIS T BB, BUIR O Je i T Tl Ea Ll ERgEIcR LT\, *° 2
DEHIXT—KMa R ABERORNER A RZEIEL, PO m T, TN E L ERAEES AT
LD BN E IR E A R e 5 21T 0T,

A) A—VR (R M LICBRLE LT _NESFMHLERSNP B L2720 L <L —4
— R TEH) ETICED5SHEO/NMEMIE B O F R A 23 Y ISk Fo7z,

B) (FutR20EMEAICMEY) TREOMBHZRE RICES>T, (B yT 7o
72) FETRZHEGEE FEROY 7R (HEE) B EICM A T, 2R KEZ X 5720 T
RIS E TR o7 R R FE BLOE B LT,

C) B &M EICEEL, SPCRAPCY DL, 772X —Y — )L irEns ik E - 7 at
AD AL SV TOEY 22— A2 XD | BRI D70 O R - $E & W 72 mEk - /7
N AL o IR AL LT,

£3: FT—RMzbloTERDOEL

Killer Defact Sources
{far a six inch wafar, circa 1988)

Dufect Dafact
Bank Source Count Density Distribution
(EVSg.an.)
1 Paaple 15.2 0.54 a4
2 Equipmant 121 0.43 7%
3 Process B0 0.28 18%
4 Liquids 408 a17 11%
S5 Ajr 2.7 .10 [
<} 3asas 1.8 0.08 4%
TOTAL 44 7 1.58 100%:

Bowrre. VLS| RESEARCH NG
138

HH# . VLSI Research

Fd4: EAREEEFICRITS/NEREE O EFIRT
Q22 10FRLEATMVEREBIRERISHRTVETH ? — DL IHRA TS,

£33 ikl

HAE |EMAR (FEKEX | E¥EHEE
1. 10EHEYERICH2TVA, | 184 23.9 147 20,6
2. 105H1EEDLEL, 264 224 31.4 26.8
3. 10FHEEERTHL, 30.7 16.4 41 293
4 10551ICIE, COSHODME
AEHIRSMLTVEM T, 1o 119 108 178
5. 10EFIICIE, CORHICED
ERZEEITR N1, 3 51 : o8
6. EME 49 3.7 0 0

LREDOFFEA)T, PR DR NFPHICE S Fo T FEO/NEMIFEHIOR A2 LSELT L
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WAEHERANLDZEIX i&/\u‘: el AT EICE TR ERF#RIZ, =P =T 5 E (Line
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“Information technology essentially alters the contours of reality: work becomes more
abstract and visibility are increased by an order of magnitude beyond any historical
capability. The traditional system of imperative control depended upon restricted
hierarchical access to knowledge and is fatally flawed in its ability to adequately
exploit the power of “information panopticon.” In contrast, an informated
organization is structured to promote the possibility of useful learning among all
members and thus presupposes relations of equality.”
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FSIZEAUE, R IZ Ty = — (A ) 4 PE & (“Wafer Out”) | 234 1815272 > TWD03,
(=227 1 B dT=0 DALBRIER (“Cycle Time”) 1 7% 2003 4 9 HIZHE TR 70% WA LizZL7p b %
BB st T2 T = — N (A ) (R (“C/R WIP”) 139 6 5 LB 2 Tuviely, F72, 20
IOz — NAEEBELSEOY FITE, TEHELY 24 KR LB 2— 0 (H ) Kk
(“Q-Time (=24Hr Delay)”) X H TR ML HE L2 o772 — D (H #]) # 4% (“Litho Rework™) |,
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Sep-03] Mar-04] Jan-05
Equip. Capacity 100 533.3 1000.0
Wafer Start 100 464.4 726.7
Wafer Out 100 911.1 1777.8
Wafer Move 100 597.3 1028.2
C/R WIP 100 477.6 613.2
Line Yield 100 132.7 134.2
Cycle Tyme 100 91.4 68.9
T.O.R (Wafer Move/WIP) 100 125.0 167.7
Pilot Wafer WIP - 100 30.3
Pilot WaferUsage - 100 37.3
Q-Time (=24Hr Delay
Wafer) 100 27.5 11.3
Litho Rework - 100 52.8
Machine Down 100 60.0 30.0
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ROBENTWEDTEAI D, BEo%ICE 252 80%, Bk #E 25 5 25 5 K2R L, <5
i 7 AR LD B2 DK MEE FHDHZETHD, [RERM Lo H IRl O IcHY, §E
Ka LIFHZEAERNENE > T2 ikiE+a 8725 (MR EBHE (1973)), Lib, BHLEDOH
s, HOFRAGICH R TRERANAT AZFF S TONTE, R RERE LT B0,
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