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Beyond Borders: Semiconductors are a Uniquely Global Industry
Typical semiconductor production process spans multiple countries: 4+ Countries, 4+ States, 3+ trips
around the world, 25,000 miles travelled, 100 days TPT, 12 days in transit
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$1,340 Billion in Global Trade

China usA Mexico China Taiwan
Hang Kong Malaysia Thailand usA UAE
Singapore Japan France Japan Singapore
Talwan Germany Viet Nam Germany UK

Korea Philippines Netherlands Korea Italy

shipped for invenlory B - 4. Die are assembled,

$36.8 Billion in Global Trade

Top Participants in Global Trade: | Top Participants in Global Trade:
Semiconductor Goods Fabrication Material Goods

packaged, tested
$23.7 Billion in Global Trade

Top Participants in Global Trade:

Assembly, Test, Packaging Goads

Norway China France Mexico
Mexico Germany Korea Netherlands
Netherlands Usa Hong Kong Poland
Erance lapan Italy Canada
Brazil Taiwan UK Belgium
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Rest of Americas
11,000; 1%

Japan ——
100,000; 8%

South Korea —
104,000; 8%

Europe
106,000; 8%

Taiwan —
175,000; 13%

Source: Oxford Economics

Rest of world
334,000; 26%

— United States
242,000; 19%

\— China
222,000; 17%
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( Outdoor environment )
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com/chinese/dedicatedFoundry/manufacturing/gigafab.htm

EIRT 300 mm St SO0 i B Y st e (B8 2 AR B0 B2
T et S EEE R (EUV, Extreme
Ultra-Violet) 58 5 53 1 {2EBOT « DAFRIT = H R
o —EEREHER A MIER  (GIGAFAB®
Facilities ) * ¥IFEAMIKI 1000 ~ 1500 5 HLE A -

PR B R AR Y 60 YL - B R R
REET A BB T8 - B 3 5T EAS e R IR B
3 (Bay and Chase) fEEEZ - % i Ry Bl 5w F AR IR
HIFEBE (Ballroom with Mini-Environment ) * ZI[&E 8 fit
MR AR E R = - IRNRFES
DAL= 1 g 0y #1 #1553 T Cleanroom |~ " Clean Zone |
1 " Process Core ;o LA HE H % Uit #2 %l Ifi 5 * " Clean
Zone ;i i 8 1 8K 3R 22 55 I 8 (ULPA, Ultra Low
Penetration Air Filter) /7 » tgk2— MY " Process
Ballroom ; * " Clean Zone ; FYEZIFHZEHIK © Process Core |
e R SE - ot (8] b — fis 22 I 4E Class-10 ~ Class-100 A1
Class-1000 Z [ = " Process Core ; $81YJ2& BFE 3% i 19
v [E R R AR 22 SR P Y 22 ] G I 2 T R A R B SRk A
1 ReRIEHEH Particle T AMC RREETS S -

R Fab PR & (B SRR 3% 0 75 22 JER A B e
FHE i » SRS T AR DS R i AR S BSR4l b
9 BRI OB A i b = e - o B AR 7 B O EF
ZAEIRER SR LEEY)E (Process Chemicals) 52
S8 (Bulk Gases / Specialty Gases) 1T 78 11L&
BB EARE -+ i K 3 S P LR AR R B TR

|- Clean Zone -II
cl

Fab

8 o [ B3 @ [

Vol. 46, No. 6 December 2019 +A/KFH] HEPY+58 FHAH



P e R L2, B

| ceterenss || enmras H oAt |

FAB

(& BB

Rk
A5 B Fd

| w15k ” ok [ WA “ teas |

B9 & A A ST SR

B - 535 - SIEISRR B A B Pk B A R R SR g

(Bg) 7k » QIZEHE 86 H A 2215 oK i5 iR BE R
M B R PEBARAER - A AMKBUERGR » BR 7 RFEA
BRE 2 5 - SRR 2 R 58 ~ TREME T fie i
ZEER R LAME RS S B MR FEASEAE © [F]IF - Ry T RELR
P 2 2 B SR MR R R A - Bt [ o B R | B L 1
Wi ~ 2 2 i S i ) Bl A s i B R

s EIRIEFW

PSS AE R IR E ¢ (Moore’s Law ) %%
TR - DB AN S - BERE TR
T OHR B AR R RNEE R 2 4F (1975 FEEETRR) $2E—
fi o BUEAS NRE— oo (RIRL - A S PR Bl 7r e A
ERBEEZ T - R —RYIIEHEIHT - B
fo g AR TH FURIE R A M E R EI - HREAE
JE ~ MRS - BRI TR R SCE IR - BRT
HETF AR BE SR FIRE I R 4 - ARG L & A A ik
s o TR TR EL TAF L ASHIE BrEE R i R AEAE -

A - B BRI RT B B R S - EE
RFFEESTE Ry T R L o KRR R E 3R AT
FHOME N2 HE - SRREREE SR
REREAT « [RIth » A e 8 2 S R ~ 48
THE - B2 BITEERTREHRTEESI
WA - SRR E R AR R O T — SR - N
JEE R E R A TR R R R R A s 2 R T

4R (1965 ~) &M FopfhF Fmibar Reymsirnl > L E
B EEAENKRIKAT > HAAAE @A HE T L ERERSLY
IC M HAzsifreh i B3 I8MAA » Ad—Rey WA E
AZTF IC AHBRTH A —14F o I H ARA » BFAR 1818 A &
AT HEARER  FHFFRATHEKRZRS -

BB E T T SRR AU - fEF S
PR AU 0E - BEENE - RARENE
PR DESH NG Nt = 3 S adiiva GO ES R Ve S

Wi AR -

(1) RGN
P -

(2) ERAIE B E) « IHEE T EL— HAGERK - BRE
P~ REEK -

(3) BB LR « FrEEsh Ltk o [F]REE EE atad
HZ1H -

(4) BB ERE A RTE « ST EEA Ll - 1588
P Ay -

AR 0 SamP e A AR B - 2 —{EE
it HINEERYRTE - (B2 - B BaRry i te - 2eTa]
DUB R A LRSI » DAERES - SR i S AE REHE 78
BB - PR AR B EAREER AL E
SRHYEESE - FRLL - BRI LR e A RIS
EAR 2 R A FIRY R A 28 - FEHALIER R RITTE
N RGN R B SRS BRI AT
(1) = FEIEE (ASP, Average Selling Price) S i Bl

JEMB B AR © LERT ROy IR Bt i el
b T HOEGE - TRILUE SR ER -

(2) =dh Fr R (Die Yield) 1] DLUHR 5 #& 2 19 &5 KL

(Chip) : fEAR[EIE AR RE R BTG ~ R - ]

DU B mnaE B3R - B mE R RS0
(=LA

(3) rEn B s G 1] FH SR AT B I AR SRl R DA R A
e SRR B AR P R ] LAk A 3 i1 & » FrAAT A
HERE IR EEEE ] -

4) FEEEEERR (Wafer Yield) ¢ 0] DU EFHAK
AR« —fERERE ~ nI SRR AR R AR B R - A
AR LG RE (Wafer)

(5) PRSERATTH S EEMERE S + iR 2 0 3 R R A
] - DABE R m & P A g Fr

(6) TRVERVEIREFEERE ) « BEFITE AR AE AR IE S SEF OIS
DUR 5 TR P SRR a i A2 RE - 1 HA & 52
BT K3 (Die Yield) ©

SRR - H—E R i —

5 Die Yield: & F db i L RI3KA45 05 Sh ok R A 8 | B o 4008 2 i R
Q o

6 Wafer Yield: 4% Fab Yield * 45 ¢4 & &b B B B o9 dh A M Z R A dh
B Fdh B FaReG¥E -

Vol. 46, No. 6 December 2019 +AR/KF| ZFEPY-+8 FHAHA




gl g S gm RN RS B B S AR

MERHE (Facility ) #38I5RHS

s (B ) 5 B REAE R K — JEE 32/28 oK i (BT
HIFEES 50 (570 5 — B 16/14 Z3K G BRI &
F4 60 fHIC - fEIMAT I E T HIH 80% FHE F &
PR T ERIE - A% 20% R R ~ WO et ~ &
R E B AR SR IR S 1R E e =
EEE - KL WE RS SR H SRS 20 78 DUE
R 80% MBI B TR B I fy Ik BB & - b2
Rt 0 WL B S B A 15 S SR T R R A - g
TS B T KA B ~ R AT R & Lot R I AL 2h
2 Tih B ot [ e DA e e HE Bl o L 7 ~ HE A s B T
85 o B BB BT = RS R I E R AR
R E LAY & SRS 5 e - 1 Bl o (B WS 15 I R Y b
FrREFBEAEERE - Kk E2EEERTERMESHE
B TH A5 R s R B (i R+ W 25t T LA [ PR S A 5
4 FEIRBE R TR TR oK « — 1 S B W A W B
(AT AR A P R SR 5 B T H IR AT T

{apEINE (Master Planning )

v 51 P P i P AR B BT A B B g 1) - T EL 26 vl
EEHCTE (A 10 R ) » TRAE IS KIEE
(B S S SRS R S S FE S 1 VNS
HgFERIT K ~ A HLEE I r e - fian
FERER ] ~ BIRRAT ~ B AIH ~ MORHRAE FIIRR P 2 i
RS o KL SERE R 2 RO L K -
AR K YEf Design-Build Package M &840 S04

A S8 ['Itll')ll
=Constraint

Function
Allocation

Site plan

& Building plan

— Structure
- Utility
' Consumption

Facility plan =

Zibrati L.

(1) ARIEIRAEEE] - 3ERAEE - Pl 28%E T (Concep-
tual Design) * J7&a%ET (Schematic Design ) ~ AllEEEE
a1 (Design Development ) 1/t T[] ( Construction
Document ) ZFPU{EFEEE

(2) WREE T s B AR R B B ] & il A Hh R &
i B EBER ~ SRS SR S

(3) JIFEGET IS BRI UR S ¢« i
ARIRAZE ~ 2B AR S AT ~ S AR DL S 3L
‘B SeakE AT IR S -

(4) B TFRBET e - BB R TR — 0 ey
JigE A IR FIE A B - DF R
ST AT i 38 7 S AL -

(5) BTEHAKDE )7 AT I AR B TRE » FEE I F IR
Fe A AR B+ (70 MRy 1 05 i o o 25 g5 0, ) AR L
4= (RFP/Q, Request for Proposal/Quotation) * 5& Ji%
Design-Build Packages #9, °

H 5812 (Site Selection)

FHE b RS R A AR o (B e A i A 3
A E G B R R B B B T -t i 2 (B R 1
B RNERI AT o BT DL o FEh 2R 58 i b1y L R
el EF R B RE SR PRI o DU & aw S 2w
BEn] R B B ~ i ~ RIEFIYIRIER ¢
(1) EERe (et R AR ARV E I, - AREEE S aE

IERARVEEZE - M BUN SR (BIANEE (7 B S UE
P ) Bt w52 FE S A TR S AR R RIS -
(2) PRI T BV B R R A B R EE SRk

Building
Design
Drawings

Building 3D
Model

Conceptual
Detail design

Space
Arrangement

Macro/ micro ‘

layout

B 10 S ERERAZEN

10

Vol. 46, No. 6 December 2019 +AR/KF| ZFEPY-+<8 A



P e R L2, B

A (IBC & IFC) 7 AUREHE - Al B AT POEIA R
AHEST ¢ BRE PGEBI R AT T RE & HEEIN -
R h B we T LRETT - T AR N
TEHE T AR R Ty (R ERR ) » 35— (IR
A e B B e O M A RE S - RTREE
T B S AERR -

(3) Bt 7 HIEER A RS - THEB I
kR TRUE RIS BT oK &E IR - 1 H 3
BIIE SOKBE ZORE R - RIGE 2 — B -

(4) BB R 58 B ol ] DU Y (I BER W dek - Iy
Tl R E R LB AR B L B S BE 2R - T2
A ERIPERERE ST - LU B [EIRIER 25

(5) EIEREMIEM L A RRE TR B - H55
[El TAZ AT EL TRAE eI B N 5 - S50 - T
FEdkT (gt ) A DUR B THe & iy i8R
B REEANEEEEEEE -

(6) FLIELET EZHES (BIFREES ) MIssd A
DIFAGRERYITiI TR 2L -

(7) B EEMMY I « BE R E T Re G A
[F] st st SR 1 - Blan - DR R Rl - /i
FHEFHK RS - sPRbL SR L FRE - 7R
HIE TR et AR -

(8) BEFRAEEOA ~ VI ELys A ' i R A 422 g P
By o BULT - DECHIR T RE vt (R SRR A URK, - P DA
WAk St AN 5 SRS SR - DR E A A IR B
AR -

(9) F:ZLRERHT ] & S S e BRI =R E IR A
FOSRM BT - BN < TR~ R~ ZESRIT A E B
Ja\E (TS8R ) FERE -

(10) ft& - FERSE R BT - DA ZH B et e Ji] 52

T e Sl AT - 4 R Ml R K A DA E AL

MEEE LEEEAE

s (Y AR o O PR R P P » AT SCER 2 -
B E] TEERRREDT o PR B R SR Y W 1 2

7 IBC, International Building Code. IFC, International Fire Code * 2000
SFATE > X UBC ¥ UFC -

B2 o Py SRR Bl A 2 RV - Pt DU AR AR R
WA EABARFIE R B EEMREER - H
B FTEE S E TR R E R B R AL TFZ
iy o LA LSS TR R REAERT AL » NEETEIRAE -
SRANEE 11 Fr2REHI B0 + o B R i I BR TR 2K 52
ERBIRE T » LA 0 s ] LA B B 3 A S
BT TS -

FE 7 {181 5t (B R ) 35 B0 2 AR 4 AR 58 oK i 3% J
ARy - #1E 2 0 R R B R R - A
BAPREERE AR EEIEN PR - KL ER S
BUR AR EE LRSS E AT IE RS
Bt o ARFE P2 A IR B DU 2 3 2 A 5 TR sCRT
BT ZARXUETHR  FT7HE - —ERUERETHE
T v 3EATREE R Ry st R B R R IR P DAURT ST
RS o BB o RO AT AR RERE BT B
Ry FEK - ATLME TRl AR e beaT - et a#
HIFER ~ GRIBIEZE - TR GlEET -

DUITRS FAREHE - ot [0 e 22 o R R D0 B 22 KU AE 10
~ 12 HLAAIRFRESERY, » B2 FRR S B T AR = E e
K~ T HAE - B A MU A A T
o MK TEL : 1,000,000 A - K - 55 =50 T E &k
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All Facilities

Systems
AreaReady o orational 1% Full Loop 1+ Full
For the 1 Start Loop
Tool move in l Out

f t Time
T 1% Tool Last Tool
Qual complete

Ground Qual complete

= 1# Tool M nof |l I {15t of a kind)
Breakin, - ove-in of last tool
9 Movein required to
e ot Mnd) run Full Loop
. Unrelenting pressure ~R
g in every segment to >
11 reduce Time to Money !
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