91

872091
872156
872022
872052
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3D 150

120



1-1

1-2

2-1

2-1-1

2-1-2

2-1-3

2-1-4

2-2

3-1

3-1-1

3-1-2

3-1-3

3-2

10

12

13

15

15

15

18

19

20

22



4-1

4-2

4-3

4-4

4-5

photo-lithography

etching

diffusion

thin-film

chemical mechanical polish

22

23

25

27

28

31

31



1-1

Charter

DRAM



0.45mMm 0.36mm 0.32mm 0.28mm 0.20mMm

0.175mn 0.14nm

11

FAEE  UMC . CRFRE R ITIS 3480 2001/07)
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1-2



2-1

2-1-1

150/120cm

400mm * 600mm * 5mm

20mm *20mm * 1200mm

20*20mm

40*20mm

2*2m



94

1~1.5

127.5

21

22

4 3
8 7
2.1
2
2.2

2-1-2

[2]



10mm

5mm
10mm
classl
air shower 5mm
5mm

maintenance and repair

class 1000 classl
stocker AGV OHV

AGV



2-1-3

AMHS, automatic

material handling system OHV
3D 2D
2D
° 20mm*20mm*1200mm
150 20mm 50
40mm 20mm
40mm

®

200

10



20mm

inter-bay
photo etch — diffusion
— — chemical
mechanical polish, CMP
2.3

1 photo, PH
2 etch, ET
3 diffusion, DF
4 thin-film, TF
5 CMP, CM
6 class 1000
7 class 1
8 Eq Zone
9 Automation, FA AGV
10 Defect, PH
11 facility
12 photo bay bay
13 documentation

2.3

11



7/mm
FA — DW —

PH— 2.3

2-1-4

10*10mm

DUV, UV,

COAT, SEM



CANON, TEL

800

HITACHI

300

25

NIKON,

24
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1500

1500

8000

350 [2800

300

100 |500
200 400

100

300 (600

700 (700

8
5
5
2

12
2
1

400 * 600 * 5mm

20 *20 *1200mm
5 *20 *500mm

2.4

1:100
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3-1
3-1-1

clean room

0.5mMn

class 10

0.25mMm

31

31

class 1

10 class 1000

class 1 [1]
class 1
SRS
1 04EHD
1 OO0
10041 =
0
)]
|
il 1.1 1.0 10

B8 £ ey s b e |

1000



3.2

(HEPA)

class 1000

HTiE

L r——

class 1

S

3.2

laminar flow

positive pressure

16



IC

de-ionized water, DI

purge gases

IC
IC
28.8 480Vx60A
PM
air shower
class 1000

class 1

2310.5°C

process gases

17



2.5

class 1000 class
1 class 1
eguipment zone or power zone
class 1000
33
i _ & W0
‘2 Hf 8
= |:| |
L= o B _j
3.3
3-1-2
AMHS (AGV)
(stocker) (overhead vehicle, OHV)
(factory automation, FA)
Shinko

(wafer fabrication)

12

18



yield

Automated Material Handling System , AMHS

Inter-bay  Intra-bay
Inter-bay

Intra-bay

3-1-3

defect KLA-Tencor

3-2

(photo-lithography) (etching) (diffusion) (thin-film)
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(CMP)

(resist coating) (exposure)
(development) (CD  critical dimension) (overlay)
34
(poly-silicon) (silicon
dioxide) (metal) (wet etching)

Applied Material TEL LAM Hitachi 35

(wet cleaning) (ion implanting)
(furnace) (CVD)
(LPCVD low pressure) (APCVD atmospheric pressure)

(HI) (HE) (ME)
(LE) 3.6
(dielectric) (metal)
3.7
(global

planarization) (poly-silicon)

(silicon dioxide) (metal) 38 CMP
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?
re-flow
wet
diffusion photo-lithography etch
lon implant thin-film CMP
4-1 photo-lithography

stepper primer



4-2

overlay CD line width

4.1
DUV deep ultra violet 248nm
I-LINE 365nm

COAT photo-resist coating
SEM scan electron microscope

CD, critical dimension

NIKON NIKON DUV stepper
CANON CANON I-line stepper
TEL Tokyo electronics limited corporate

HITACHI SEM tool

etching

23



1 oxide
nitride hard mask 2
STI, shallow trench isolation
deep trench 3

local interconnect 4

plasma etching

4.2

POLY poly-silicon

OX silicon di-oxide
METAL metal layer

ASH resist ashing

SEM

24



) AM Applied Material

) TEL
e LAM Lam Research
) PSC
) HITACHI
4-3 diffusion
LPCVD

drive-in  Annoy

LPCVD

batch

cluster tools

° CMOS

SEM tool

post implant

re-flow

100

CVvD

25



DI, de-ionized water

25 cassette

unload

furnace

4.3

AP-FUR atmospheric pressure
LP-FUR low pressure

HI-l  high current
LO-I low current

THK thickness

WET wet bench or wet cleaning

load

ilon implant

26



o TEL

)
) EATON
) VARIAN
) SEZ single-wafer
° SUGAI batch
4-4 thin-film

multi-level inter-connection

PE-CVD gap-ill
PVD CVvD
PVD
4.4
) M-PVD metal physical vapor deposition
) RTP rapid thermal processing

) DIE-AP dielectric atmospheric pressure CVvD

27



) DIE-PE dielectric plasma enhanced CvD
) CVD chemical vapor deposition
) AM  Applied Material PVD
) ANELVA
) AMAYA
° WJ Watkins Johnson APCVD
) TEL
4-5 CMP
CMP
CMP
CMP post-CMP CMP
CMP dry-in
dry-out CMP
CMP silicate
glass CMP CMP

CMP

28



slurry

45
OX silicon di-oxide
POLY poly-silicon

METAL

KLA KLA-Tencor
defect
STRA Strausbaug
EBARA EBARA

CMP

29



41

4.2

4.3

4.4

4.5

DUV NIKON
'.LINE CANON
'COAT TEL
SEM HITACHI
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1 Introduction to Semiconductor Manufacturing Technology, Hong Xiao,
Prentice-Hall, 2001,
91

2 NTC FABL1 Layout 1999
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