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|IC Manufacturing History

==~ What is VLSI ?

n VLSI% Very Large Scale Integrationz & &
s 44 (integration) 4 7
o $45F 85 (circuits)
o fF AR
o L (transistors ) o 4 8 & (wires)
= 2 (resistors) - § % (capacitors)fo & 5, (inductors)
n [C & VLS

o #i i € 5 (Integrated circuits-ICs) - 3 2 €& - 2 AR RS LA —WA R
(chip) -

o 42 kA 48 @k (Very Large Scale Integration-VLSI) @ dF % $ S48 - £ 84
REMarh—MLhL

s BB EERICRY S EF ik
= Printed a circuit, like you print a picture
. Create components in parallel, cost no longer dependent on # of devices

o RAGME A - IRAFRRIRA b R
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IC introduction-
Why Si ?

€ Single Crystal Structure
-Periodic and predictable

€ Semiconductor- all electronic components but inductor
-Diode (Asymmetric resistor), Transistor (Switch), Resistor,
Cpactor

€ Abundant and cheap- made of sand

€ Easy to transform to other materials
-conductor (doping and anneal)
- insulator by oxidation (SiO2)
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— |IC value:
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IC Manufacturing Environment
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\ Radiotron UV202 transmitting valve (1921).
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~. c

Plate power: 35 W (max). Plate voltage: 1500V (max). Maximum frequency: 100 MHz.

o
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® The beginning of the information age:
invention of integrated circuit or IC about 40
years ago.

I'hl- =1 thu:uurrugn[llma state=nfste=am 105 manndscnined in e eark 196 r| [-Ht mcl in lmrurh il]II ||mhu [T
1900 G contans foor hipolas raesstors and severil resstors. The 199980k chip contsi meilErey MO% shen
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The first electronic computer (1946)
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First transistor Bell Labs, 1948

// m 194? the point contact transistor on polycrystalline Ge invented at Bell

v

Lab by Bardeen, Brattain, and Shockley

m 1953: Bardeen and Brattain found the surface properties of
semiconductors could be controlled by exposing them to oxygen, water,
or ozone.

Single crystal (controllable, stable, and reproducible) and S10, are the two

F o
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The First Integrated Circuits
D BE Bipolar logic 1960’s

ECL 3-input Gate
Motorola 1966
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1971
1000 transistors
1 MHz operation




.
l gﬂ |IC Manufacturing History

Intel Pentium (IV) microprocessor
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==~ |C 58 ﬂ?@z&lﬁf,

o | ZOﬂ[ﬂlﬂ'J;{‘ ﬂ['lﬁl _r' j“hFh
H 19257 : FET%’FPJ?%E% by J. Lienfeld
W 1935%F : Il [*“FET%?F%FHZE;E%- by O. Hel
W 19475 : BITAd ¥l - by Brattin,
Bardin, & Schockley-> got Nobel Prize
W 1958F : 51— fgl%ﬂ“ﬁﬁ‘ F%ﬁ'é‘., by Jack Kiby (Texas Instruments)

W 1059F @ f/ 1A, Process similar to current, by Robert
Noyce (Fairchild)

H 1960s~ :PMOS process, BJT
m 1970s# :NMOS process, BJT

B 1980s~ :CMOS process, BJT
X .
F m 1990s~ :CMOS, BiCMOS, BJT
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=N |C g HEFH:

§

184 T=now {958 ~new
ok e g Texas Instruments’ first 1C
it Bardleen, Walter Brartadn, Jack Kilby amd
Ashs 4 Flaning il Willinm Shsodkley Rebert Noyee

4004

386
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201 Al b A T Al V 1C 555

nSS| (Small-Scaled Integrated Circuits)
o AL AR E B — 4 2 T (1970s)
aMS| (Medium-Scaled IC)

P AURBREHE > HB BTt
n S| (Large-Scaled IC)

= KA AR E 25— 3 2T 8 o+ (1980s)
/LS| (Very Large Scaled IC)

= A2 KA A5 48 E 3B— 3 20E 18 T 1+ (1990s)
qh nS0C (System on a Chip)

m ﬁ- T H %‘ iﬁ,_’“’%‘ﬁ'ﬁ -% 1 7T ’H" (20005}
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e

Moore’s Law

In 1965, Gordon Moore noted that the
number of transistors on a chip doubled
every 18 to 24 months.

He made a prediction that semiconductor
technology will double its effectiveness

' every 18 months

--f"".a-;
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Moore’s Law

NOILONN4 d31VYO31LNI 43d SLNINOdNOD
40 ¥IGWNN FHL 40 9071

HEEEE RN
OCLUTONAOOOON~NMNOOSTMAN O
A A A A

q/61
V.61
€L6T
¢cl6l
1,61
0L6T7
6961
8961
L9671
99671
9961
961
€961
961
1961
0961
6561

> T4 A,
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= Evolution in Complexity

-~ f 0.08um

101!]
10° 4Ghits f o 15um
1 Gbits o/ 15 0 2pm
108
n_ -
£ 256 Mbits 0.25.0.3um
T
Q
j= B
W
= o
B 1 .
o
.
2
£
=]
=
104
[ 256 Kbits
64 Kbits
1970 1980 1990 2000 2010
\ Year
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Moore’s Law

Doubling of the number of
transistors on a chip roughly every two years.

100 pm - Integrated Circuit

/ History

10 pm —

I pm
025pm in 1997

Feature Siza

1960 1980 2000 2020 20440

Year
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Moore’s Law

¥ 1965 Actual Data
M MOS Arrays A MOS Logic 1975 Actual Data

1875 Projection

il ! Pantivm? I
& Microprocessor Pantiurm® |

Fentium®

1860 1965 1870 1875 1880 1985 1950 1885 2000 2005 20
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Moore’s Law

transistors
FPontium § Processor 100,000,000

MOORE'S LAW Ea—

1970 1875 1880 1285 1890 1985 2000

(2t
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Roadmap of IC

Table 11 Future projections for iicon technalogy taken from the SIA NTRS [1.3]
Year of first DRAM shipment 1997 1999 2003 2006 2009 2012

Minimum Feature Size 250nm  180nm  130nm - 100nm 70nm  S0nm
DRAM Bits/Chip 256M 16 4G 16G - 64G 2560
DRAM Chip Size (mm’) 280400 560 ™90 1120 1580
Microprocessor Transistors/chip ~ 1IM 2IM - 76M  200M  520M  140B
Maximum Wiring Levels b 61 8 89 9
Minimum Mask Count 2 2-4 . U 426 2628 2B

Minimum Supply Voltage (volts) 1825 1518 12-15 09-12 0609 0508

- =

K

K



Silicon Story
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DRAM _
1.4 Times/Year
1TB )
64GB (2023) —
(2015)
Neuron Number
in Brain |
35
25 18
Increasing Technology difficul'[y~ T ~d
1989 1990 1993 1996 1999 2002 2005 2008 2011 2014 2017 2020 2023

\ year
3

2020

1015
1014
1013
1012
1011

1010

1 10°
1 108
1 107

1 1068

10°

diyo 1ad JaqunpN Joi1Sisuel |
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Roadmap of IC

Table 11 Future projections for iicon technalogy taken from the SIA NTRS [1.3]
Year of first DRAM shipment 1997 1999 2003 2006 2009 2012

Minimum Feature Size 250nm  180nm  130nm - 100nm 70nm  S0nm
DRAM Bits/Chip 256M 16 4G 16G - 64G 2560
DRAM Chip Size (mm’) 280400 560 ™90 1120 1580
Microprocessor Transistors/chip ~ 1IM 2IM - 76M  200M  520M  140B
Maximum Wiring Levels b 61 8 89 9
Minimum Mask Count 2 2-4 . U 426 2628 2B

Minimum Supply Voltage (volts) 1825 1518 12-15 09-12 0609 0508
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Moore’s law In Microprocessors

386
0.1 | 286

1000
100 | 2X growth in 1.96 years!
=
e <
% 1 296 entium® proc
(%)
-
<

1970 1980 1990 2000 2010
Year
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W : :
— Die Size Growth
E 100
A
=
£ P6
o I 4a8ePentium ® proc
510 [ 386
[J) 286
- 2008 ~7% growth per year
| ?4004 ~2X growth in 10 years
‘ 1 B e L A
| 1970 1980 1990 2000 2010
ol ) Year
\ |Die sz grows by 149% o satisty Moore's Law |
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Frequency

10000

Doubles every

=
= -
o o
o o

Frequency (Mhz)

0.1 L : L L L L : L L L L : L L L L

1970 1980 1990 2000 2010
Year

T

K
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Power (Watts)

=

100

0.1

1971

1974

1978

Year

1985

1992

2000
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Power will be a major problem

100000
10000

Power (Watts)
H
= o
o o
o o

=
L O

O
=

1971 1974 1978 1985 1992 2000 2004 2008
Year

P e
\ Ppwer delivery and dissipation wil be prohibit
k
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Power density
10000
= Rocket
= Nozzle —p ,
<1000 /F
2 Nuclear »
@ o
S 100 Reactor ’/
- I AR {
g ;g 86 |\ Dt s
g 8008 8085, vg»{ ’/Pelft?um@ proc
86
|00 28 s T
1970 1980 1990 2000 2010

Year

bty i o e s o
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Integration level

Abbreviation

Number of devices on a chip

Small Scale Integration
Medium Scale Integration
Large Scale Integration
Very Large Scale Integration

Ultra Large Scale Integration

Super Large Scale Integration

SSI

MSI

LSI
VLSI
ULSI

SLSI

2to 50
50 to 5,000
5,000 to 100,000
100,000 to 10,000,000
10.000,000 to 1,000,000.000

over 1,000,000,000
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201 At s A i el Y 1C J8 3T Al ey

= 1958 : Single transistor 1

= 1962+: SS| 10

= 1967 : MSI (Medium) 100

1972 : LS| 1000
| = 1978 : VLSI 10°-10°
l =1990 : ULSI (Ultra) >106
ﬂ{ = 2000 : SoC (System on Chip)



K
1,000,000 -~

100,000 -
10,000 ~
1,000 ~
100 -

10 -

1 Billion
Transistors

Pentium® Il

Pentium®Il
Pentium® Pro
Pentium®

1486

1386

8086
Source: Intel

1
1975

K

K

1980 1985 1990 1995 2000 2005 2010
Projected

Y
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Why Scaling?

Technology shrinks by 0.7/generation

With every generation can integrate 2x more functions per
chip; chip cost does not increase significantly

Cost of a function decreases by 2x
But ...
How to design chips with more and more functions?

Design engineering population does not double every
two years...

A Hence, a need for more efficient design methods
X
"

Exploit different levels of abstraction
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% Why Scaling?

Chip made with 0.35 pm
technology

with 0.25 pm
technology
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Why Scaling?

< i o gy

F ), i A ,
g T N 5 : == :
’ % 4 S | s '-,-- T '|'.
< Tl iy b f
& F \ i ‘rr ,"'-I'_.'r, i
i L \
il 4 N
=2 |
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v

—)

_ﬁ
2

¥

The trend of Semiconductor

= Trends associated with improvements 1 microchip
Technology:

— Increase in chip performance

— Increase in chip reliability

|

Ip—

— Reduction in chip cost
v
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Why Scaling?

rapid advancement in technology

1

miniaturization, low cost

!

cheaper, smaller, faster systems

|

greater market needs

Moore’s Law



The trend of Semiconductor

Year 1986 | 1990 | 1993 | 1997 | 2001 | 2003

IF%"IELEE} (bit) IM | 4M | 16M | 64M | 256M | 1G
SRR (um) 1.2 0.8 05 | 025 | 0.18 | 0.13
SR s (ppt) 10000 | 1000 | 500 | 100 | 10 5
B (ppt) 5000 | 500 | 100 | 10 1 05

P (um) 05 | 05 | 03 | 02 | 01 | 005

gl (pcs/ml) | 50 50 200 | 100 | 100 10
Particle BT (um) 05 | 05 | 03 | 02 | 01 | 005
(pcs/ml) | 30 10 50 30 30 5
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RETBRZELREL

& #1287 B (Integration circuit, IC)&3 T H1H ~ T e -
RE.LLETIAEELBRAE- BH (chipp #F2 -

®pE1958F % - FEICHE* ¥ - NF UK, &8 F
TER, A BERRICFFZRAZIFE L | HEE#a
W, FETAFTILFE 2546 (submicro) T F%H#
(architecture) iEMix B i+ F¥ (T2 F - K% 240k cnt
N AR B R AT NG e AT

) 2 i%fwa:a‘_«'»;fm%ff— fﬁﬂ?&é_#fg{i HHWAMEITER, @
/ 2K E R B(silicon valley)— B AT M enP & ~ 55 B ~
FAF I RBRERALS B AL P NGRS

-

K
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TRZELERS A I

hé%?vf\ Tl B TR LA Y J Pk (FLUE A L) %L[rl?,;%.fz”l 1{

[ﬁmi»uﬁrfé ) ﬁ‘ﬁ%'% NNE:
IR o kg ot pTy &5 JEL/J@J

[UEHE ST o 2 b B ARTE L) A2 g

(b aS|s)1~ ZA. 0 F 1 ? F i H

(&F

X
c

A =aX + by

Ve N

X N
Zx Ay GRS AL B
a~b=x~yiili_Fus5jEl
X~y | ,
PRLUEARL AR AT R,
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A S

B E=27 33, A8+ 45 = &35 A4+
- B EI QTR A5 A4 ~45B = 43544 ~ ot

%"%;

FIE, 7}%7&3{3’.3’5 R e Foe 'E’J‘,(—’Fli T— BB o 143 42

P27y ~ T45, 2B EFLRI VAR ARz £354

E// B AB e g oo
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O AR S TR LA

A= (R) F‘-f’jy (L)~ FHHEO -~ -

B D) A PR AR (T)

[HJFE} , ”F'j:f—F‘E‘IAHJi?L £
lELf,I:[A alR + a2L + a3C + a4D + a5

®R-L-C-D - TRERLFE FHEIVEL 4 7 i
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Rij“ R B AR ST - [WELUK[p R > HV

[llﬁéy&\[il?)%ﬁ,. (linear relationship) o

\ St i P Hrigm'* %,@Hﬁ @ll I JpJEl
R i Hrﬁl"?l)fj/\?q—i ”FETE'?[ FI | B R JELE[‘E[H B>
% » s EI HHOETI

5 PH  — SiRGES g o 0 1) % -

‘// INF Hr—FLfFSf (Inductor) ; ﬁﬁif[ﬁ\%‘[' _

o INYVL_____ o
I
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chf:@
© FUBYE P AV o B R Rt o T
ETV-| E»')%[f(/p‘k d|
V=L .-—
dt
VARV LS R -
Bf?JTf'EI\%L?EJ EZF?T’ES‘EI (inductance)
L 4 %@(L V-1 fgl/ﬁ?l?f&l';? ’ i/['lFlw“ - éﬁ\ ﬁxlfﬁﬁ'%l,.

E'LJRf[ﬂmﬁﬁf‘%'LﬂJr%’rﬁﬁj%l R LJEQ_%DR
e 4‘5@1 Ay = ;E’%ﬁiﬁfa[ﬂ JE o Edh“*?q% ”Lﬁ'f‘;[ﬂHRF’%

ﬁ?ﬁﬁp J- AEAERE T (R0 L)pNIT RELR o
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BNy R
L W [grrﬁug IR T4 e %kﬁ R
rfrequency sensitive ; AYR [ > ﬂ:ﬁ? SR
%@F' iﬁa;qlig (filter) —— &= FET [ if} EJIF,?'FHGH
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I’TJZ/D E@@;ﬁg} AU R T
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F“f EJBL'W% [ £ ﬂ'ﬂf} 7y I B I AR >
ViER] s [ e 2 H VR

LCf[”J“ PRI Ay (bandpass filter) B“jtiﬂj“ i FL IS
3 IRk SRS 1 52 ?Mm o

F_f F[\[FIJF_IJE{“:?F_[M‘ [/F J?[?‘Elr‘f‘_{;g()o HJ F'J_}éclsf‘"l@[ﬁg’j{:
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= Jﬁ% (The Diode)

Lo~ IEIJF%Q%W#— “\j—_ﬁc[?"l@ﬂ}?d}

¢ L Jﬁﬂ’ilﬁﬂ: TETEREST ~ Ay P
ﬁ'E‘W'*Q HEEE A LSS ET - linear operation) -
AN Rl [ STs [E?'F E H@%{[’gg <R T el
g [EISS 2 ame Tk -

ﬁ
2

.i’

wEFI:. T DS i ks
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= _ ﬁjﬁ%‘ (The Diode)
E ¢ Myfi(Diode, D) > RLE T[] TERY fF -

R~ L~ CRURE Y pIE (> V- IR T
S

+ V —
(©) M O

& T HREA o T Tﬁéﬁ?@ CRENES
e o EL R L PR N ey PRl P A

T % -

— STPER IS TR —
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= ~ Ay (The Diode)
€ Diodefiv [F[J'[\ekfp ;{«ﬁ/ﬂ\y)ﬂr fﬁn i Ltﬁ@,;ﬁ%
B @y ik & 7[RI pﬁ'ﬂ@lﬂﬁ
g [ }H ﬁcos Wt”ﬂfiqugﬁu 44
ré’iﬁfj A= ?Q’IHF’:F

VAV ATE A WA Wl
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// >
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= ~ Ay (The Diode)
€ Diodefiv [F[J'[\ekfp ;{«ﬁ/ﬂ\y)ﬂr fﬁn i Ltﬁ@,;ﬁ%
B @y ik & 7[RI pﬁ'ﬂ@lﬂﬁ
g [ }H ﬁcos Wt”ﬂfiqugﬁu 44
ré’iﬁfj A= ?Q’IHF’:F

VAV ATE A WA Wl

-i
// >

—_
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— _ ﬁ;g (The Diode)
E'@ﬁ* F%% uﬂilfﬁ'ﬁ SR 5(0) (R Fawpof 1

s(t) a0 +a1 cos(wt+e ) +a,cos(2wt+0,)+a; cos(3wt+6 +
=Y a, cos(nwt +6,)
n=0
s(t)

a, 116, AT L

—_

// [—:iiﬂFijgzl gﬁ?cp& [[@[ﬁ[‘l Eﬁ”—(a) ‘}S/WBJF l[_{
EF(COSWt f COSZWt F,\[F;,["JD EVROAER S iR

; ﬁ ﬁ_x —F—FJT fﬂ RS IJ?;?LI'




= i (The Transistor)
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» V2 2 V3) & = I[j'% LR 2 v

ﬁf (Il 125 13) o [HYISE Vi 2

S TR IHJIJFH[I’
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F FE# %’ £ (The Transistor)
F%TFF[#JF}E'(TFanSIStOI’ T) » pL= f’r*}?v [F o 77y

G g
(BlpolarJunctl n Transistor, BJT)

=L BISE R ﬁl?ﬁ‘ (Field Effect Transistor, FET)

FECETHIP A S0 IRER SR 7 o 2P B

il FIJF"EF' :
F FF%EFQ é‘”ﬂj%{[‘ﬁ
~ . (BB RE T (% (switching device )

JSARIE R RN - XS e R R R S B[l T S
> %;TQMF,EJL FRUFEE > i R REIRA

il *JFY*‘*J




Agenda

New Concept for Worldwide

|IC Manufacturing History

IC Manufacturing Introduction

IC Process Flow Introduction

The Strategy for the IC Development
The Reliability test for IC Process
Quality Control

N Ford 8-D

(2t

{r



|IC Manufacturing Introduction

AR R R L]
FRERETRA kBA, THE L4z
!

0. 1 HAY
% 2




N
g |IC Manufacturing Introduction

v

BN

——
A

>y

i
A

K

m

{73 F 578 9

R s — L

it & BEBits

%k b 1

¥
V vV V
i ‘PEE ﬁﬂﬁe% -
> é:’: TSV RN R R T L R R R e
| [ Tttt I [ T i T T | | |

10 10°* 10°° 101102 10* 10 10® 10 10** 10 10 10

ERR(Q-m )

FRYETEEX



|IC Manufacturing Introduction

The Periodic Table

Iia VA WA

LEskrri | Barpiim ? Transition Metals

o w__ll! WB VB ViE ViIB |—“IB |
9 28180 (B0 104 2144.050] 22 47.50(23 5034224 51 506[25 :l:ﬁ.h?:lna.ln1:i 5ETY
Co
Cossh

K |Ca Se Ti v Cr Mn Fe Ni
Froizanium| Caider | Soandium| Tianum |sasadiom Chomiam| Vergarsss|  Ima ik
AT pmaT|18 a7 e3|MBas fosH0 &1 salad oz enaldd snmd|d3  mdd 1008745 G025 46 1064 B4 131 30
Rb Sr A Zr Nb Mo | Te Ru Rh Pd Ag | Cd In Sn Sb Te | X
Rubichsm | Sbonbum| Yiter  [Beconiem | Siotum | MSHO00 | Tegim | Rubwdin| Ahodium |Pelacium | Sl |Castviom | insum | Tn (Ambmony | Telrum | lodine | Kenon

85 112 0056113730 87 130 88[T3 17848 [T3 140 08| T4 10585 18a5( 76 100z 7T 16e.2|TH 195 e  TOv 67| B0 200 5 BY 204 37 @2 A7 18 (B3 Fnese B 20 |8 H0(BE 222
Cs | Ba | La | HI | Ta | W | Re | Os W | Pt | Au | Hg T | Pb [ Bi | Po | At | Rn

Casurn | Barum il ] Fhenmrn | Curdem | Indum | Plabieom | God | demuy | Thalemn | Leed | Smoth |Poionim | Al | Raden
&7 silBe melme eThod [0S (106 167 [woB [108  [190 {?
Nonmetals
| Fr Ra | &Ac | Rf Ha | 5 | Uns | Uno | Une | Uun o
Frandem | Racm | hcinim l Metalloids
Y "“"-.__1 {semimeatals)
_1 "'\.l B 14017 uuumIlu 134 7a1 14T B2 150.25(B3 151 9664 157 3585 1665206 1623007 164.a|Bl 107 mE0 1650370 1TROLY 1T4ST
\ s © | Co | Pr | Nd | Pm | Sm | Bu | Gd | T | Dy | Ho | Er | Tm | ¥b | Lu
£ Lanthanides i Heodyrie | Frome- | E Gadal- n | P | e | Erbiees | Thelen [vaeroe | s
O e W | Bim e | TeRMM |
‘.1 220AEd  2NBR MECS|93  ETS4 pazlEs 40 (8E 47 T @B M0 r.i 5400 T (100 =6 A0 253 103 257
fctinides '-11 Th Pa ru Mp Pu | Am Cm | Bk Cf Es Fm | Md No Lr
Y| Therum Lisarisn Curham | Baradim Eﬂ el L hosmbars | e

K

£ | .
‘0 1HES B/ Ay B pPh e



N

L /Jx-T e 1l ey fe

w
e ERPH A (resistivity)

(Q-m)
B [.6X10 "
] 1.7X10°
A & 23X 10"
o 28X 10
by 0.03-0.04

i i (.46
t/j 4ili /K 23X 10
R I N 10-10"
e I 3 10"-10"
EEES 107-10"

.i’



|IC Manufacturing Introduction

=

L 1 (semiconductor) L e T 48 4
NEMB G v Pl a4 7
FHER e BB E . ¥ Lk R
LR IR R L 3




|IC Manufacturing Introduction

Wafer v.s. Chip

® Sketch of a wafer showing repeated chips
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IC Manufacturing

-- A larger wafer size increasing the productivity (cost) is mandatory
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Si1 Wafer Manufacturing

® Pure Si Preparation

- 1500-2000°C -
S10, + 2C ——— S1 + 2C0O
(Black Powder 98-99%)

Si+  3C, SiHCI, + H,
2HCl

SIHCI, + H, 2°C, Sj+ 3HCI

I Polysilicon (purity: 99.999999999%)
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Polishing
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A barrel-type reactor for Si VPE
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MOS transistor . * e
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- Vertical furnace

e T A | e

The silica wafer holder is
loaded with eight-inch Si
wafers and moved into the
furnace above for oxidation,
diffusion, or deposition
operations.
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CVD films
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CVD films

Advanced multilevel logic device (idea!;),_“_

Flanarized

Passivation | SAGVD Oxide

{ PECVD SiN
PECVD Oxide

SACVD Oxide

FECVD Oxide

PECVD Oxide Cap
MDA
Barrier Layer

Shallow
Trench
Isolation

e

t..-—; : B

480 C PECVD SiN

SACVD PSG
or BRSG
PMD
Barrier Layer

Integrated TEQS/Ox
or SIN Epacer Gate Stack

LY \u =




Photoresist Coating

Photolithography
(7 k@ Az)
Exposure
PR
Developing
Etching

\ PR Stripping
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Crystal-originated particle (COP)

71120101 4 a00.0 nm
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The CD (Critical Dimension)

— .

Line Width Space
—

= Feature size — the physical

dimension of a feature on a chip.
or circuit geometry

s Critical dimension (CD) —
minimuin feature size on a wafer

i
! 1988 | 1992 1995 | 1998 | 2000 | 2002 | 2005 | 2008

CD (um) 1.0 0.5 0.35 | 0.25 0.18 0.13 | 0.10 | 0.07







Particla removae mechanisms

* Particle removal model
Particle oxidative model

Figure (a) : shows the oxidation of a

particle and make it soluble. We can see
the particle dissolute and disappeared.

Electrical repulsion model

Figure (b) : shows the particle being
removed by the electric repulsion due

to induced charge.

Oxidation
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New Concept for Worldwide

|IC Manufacturing History

IC Manufacturing Introduction

IC Process Flow Introduction

The Strategy for the IC Development
The Reliability test for IC Process
Quality Control
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IC Process Flow
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ﬁ MOS Transistor 3-D Architecture
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(electron bean lithography), (3) #t+ & #&# (ion bean
11thography).
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B 4= (sputter)
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