WEZIEEA SR T XRB2EEE
ML S B8 ML B B 95 2= semi.tefst.org.tw




(1)
(2)
3)
4)
(5) ABM
(6)
(7
(®)
)
(10)
(1D
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21
(22)
(23)
(24)
(25)

................................................................................................ 4
............................................................................................... 4
.............................................................................................. 5
.......................................................................................... 6
................................................................................................ 7
..................................................................... 7
............................................................... 7

(Oxidation/Diffusion System)............ccovviiiiiiiiiiiiiiiiiiiiiinannn.. 8
(LPCVD System).....ceiiiiiiiiiiiiie et e ee e 9

(APCVD System)......cooiuiiiiiiiiiieiiiiiie i 10
(Lithography System)..........cooeiiiiiiiiiiiiiii i 11

(ABM Lithography System).........ccooiiiiiiiiiiiii i, 12
(Back side mask aligner)...........ccoeviiiiiiiiii i 13
(Anodic Bonding) ........cooeiiiiiiiiii e 14
(Plasma Stripper System)........cccvvuiviiiiiiiiiiiiiiiiieiiiiaiieanenns 15

(RIE SyStem)...oouuuiiie ittt it e 16

(Standard CLean)..........oouiiiitiiiiii e e 17
(Wet ELChINg).....v ittt e e 18
(Deep Wet Etching).....ooooviiiiiiiiiii e 19
QA 0 LT T} o 1S 20
(EIIPSIMELOT) .ottt ettt et et e e et e e e e e e e e 21
(a0 -step, Surface Profiler)............cooiiiiiiiiiiiiiiii i 22
(4-POInt Probe).......eieiiii i e 23
(Microscope & Camera System) ..........ccovvviiviiiiiiinneennnnn. 24

(Wire Bonding)........ooviiiiiiiiiiiiiii e e, 25

(Wafer Dicing Saw).....oooiiiiiiiiiiii e e 26
(PC Board MaKer).......ivuiiiiiii e e 27
.............................................................................................. 28
(DC-Sputter System).......cvvvriiiiiiiieiiiiiiee i eaaanann, 29

(E-Gun System)......ccuviiiiiiii i e e 30

(TCP) e 31
............................................................................ 32



73
Class 10

23 ISO 9001

(1)
(2) Solar Cell

(1)
)
G)
(4)
©)
(6)
(77  CVD
(8)

(1
)

(1) 8:30 17:30
(2)
(3)

92 1 1

62

8:30

17:00

Class 100

87



()

AN B

TR

NO
Rk A
I

WFEIE/AREA

B NO

— RAER R |«
RN
BARAR
RN
BWRAR

B A B/QAN B

A

ﬁﬂA%v

& # & 4

QA A B

)

[ ]
“Run”
“Run” “Run”
L “Run’ )
[ ]
[ ]




N—
—_
N—r
[ J _ o o [ J
-
Z
) ) ) \@J

Mg
% e
= 9 o s
= o 0 42 i e

s %, 5 -~
e = >~ *,Tww B
vhe e ‘ o ﬂ& =

o % Ee €
T\ 7 O
= o i o

o ¥
e % .Aak
g

hd

i

Bl s A




( ) (
(03)5722644

(03)5715131 ext. 4009, 4026, 4048
FAX (03)5720809
http://semi.tcfst.org.tw/
email tkchen@tcfst.org.tw

A






(1). (Oxidation/Diffusion System

° Thermco

Wafer Size : 4" silicon Wafer
Temperature: 400 ~ 1100

Si0; uniformity: < =+5%
POCL; & Boron Diffusion

Resistance: < +20%

°

(1)Wet Oxide (2)Dry Oxide (3) POCL;3 Doping

(4)Boron Doping (5) Alloy (6)Anneal

°

)

2)

3)

°

1.

Run 25 1500

(1)Thermal Oxide (800~1100 ) 18 /Min
(2)POCL3 Doping 25 /Min
(4)Boron Doping 30 /Min
(5)Anneal (1100 ) 15 /Min
(6)Alloy (400 ) 10 /Min

2 ( )
(1)Thermal Oxide (800~1100 ) 15 /Min
(2)POCL3; Doping 17 /Min
(4)Boron Doping 15 /Min
(5)Anneal (1100 ) 13 /Min

(6)Alloy (400 ) 7 /Min



(2) (LPCVD System)

° ASM
)
(1)Poly Silicon
Temperature ;605 620
Pressure : 0.18  0.25 Torr
Uniformity D < 5%
(2)Silicon Nitride
Temperature : 743 757
pressure : 0.5 0.6 Torr
Uniformity : < 5%
(3)Silicon Rich Nitride
Temperature : 740 1000
Pressure : 0.1 0.25 Torr
Uniformity : < *+10%
o For 4" Silicon wafer Deposition Poly Silicon, Silicon Nitride, Silicon Rich Nitride
[ J
Nanospec ,
Poly Silicon : Si wafer+1000A SiO,
Silicon Nitride : Si Wafer
Silicon Rich Nitride : Si Wafer
° : , Run
, , 600
°
1. Run 25 25 1Run Run
(1) Poly Silicon 0.4 /A 3000
(2) Silicon Nitride 0.8 /A 3000
(3) Si-Rich Nitride 40000 /run ( )
lum  Run 0.8 /A
2.LPCVD



3) (APCVD System)

. Tempress

(1)Temperature : 400 430
(2)Uniformity : < £10%

USG Deposition(un-dopant silicon glass)
PSG Deposition(PH; - dopant silicon glass)

Nanospec R
, , 600

[ ]
1

Run 505 +1 )
(1)sio, 02 /A 3000
(2)PSG 0.5 /A 3000
2. ( ).

(D)Si0, 40 /
(2PSG 60 /

10

Run



(4) (Lithography System)

Karl Suss MA-4

(1) Contact printing

(2) Wave length 365nm,400nm
(3) Mask holder 5"x5"

(4) Resolution 3  5g m

. ( )
1.
(1) RUN 5 500
1,500
) 1,500
S1813 ( HMDS) 150 /Layer/
250 /Layer/
100 /Layer/
200 /Layer/
( ) 150 /Layer/
(2 5U m) 300 /Layer/
(5 10y m ) 500 /Layer/
2.

10 /

11



(5 ABM (ABM Mask Aligner System)

ABM (ABM Mask
Aligner System)
AB-M, Inc.
[
1.Contact printing
2.Wave length 365nm,400nm
3.Mask holder 4"x4", 5"x5"
4.Resolution 0.8um
5.
[ ]
o ( )
1.
(1) RUN 5 500 (
1,500
(2) 1,500
S1813 ( HMDS) 150 /Layer/
250 /Layer/
100 /Layer/
200 /Layer/
( ) 150 /Layer/
(2 54 m) 300 /Layer/
(5 10y m ) 500 /Layer/
2.

20 /

12



(6) (Double-side mask aligner)

(1) wafer size:4 inch silicon full wafer only
(2)wafer thickness: 250y m 1.5mm
(3)alignmernt range of alignment:

X,Y,Z +/- 5Smm

rotation +/-3.5
(4) alignment accuracy:

3um for top to bottom side alignment

[ ]
4
[
(1) 4 inch full wafer
)
[ ]
1.
RUN5 500
1,500
2.
10 /

13



(7) ( )

wafer size:4 inch
applied voltage range: 0-1200V
applied temperature range:0-400

silcion to pyrex 7740 wafer anodic bonding

[
(1)4 inch wafer
) ,
3)
[ ]
(1) 1000
(2) 1500

14



(8) (Plasma Stripper System)

Integrated Plasma Limited

o
Power RF O 600W, 13.56MHz
Gas Oxygen
Process Pressure 0.2 Torr

[ )

Resist Stripping for wafer 4"

RUN 5 200 1000

10 /

15



9) (RIE System)

Integrated Plasma Limited

Power RF 0 600W, 13.56 MHz
Gas Nz, 02, CF4, CHF3, SF6

Main pump Turbo pump

Process Pressure 102 10~ Torr

Etch Si0O,, Ploy-Si or SizsN4 on 4" Silicon wafer

[ )
(1)
@)
[ )

1.

1,500 1 1
1,000
2.

16



H>SO4+H,0, (120 )
HF 10:1 ( native oxide)

HF 10:1 ( )
HF 10:1 ( )
HF 10:1 ( )
DI Water Rinse
°
1. Run 25 Run Run Run 1200

N

700 /

17



(11)

. Run 25 Run Run Run 1200
2. 700 /

18



(12)

KOH
[ ]
L. Run 25 1,500
( )
2. 900 /hr.

1. Run 25 900

2. 500 /hr.

19



(13) (Nanoscope)

Nanometrics Nanospec/AFT

Measured Film Range(A)
(1) SiO; on Si 100A  40,000A
(2) Si3sNy on Si 100A  10,000A
(3) Negative Resist on Si 500A 40,000A
(4) Poly on SiO; 500A  10,000A
(5) Negative Resist on SiO; 4000A 30,0004
(6) SizN, on SiO; 300A 3,500A
(7) Polyimide on Si 500A  30,000A
(8) Positive Resist on Si 5007 40,000A
(9) Positive Resist on SiO, 4000A  30,000A
(10) Reflectance 370A 800nm
(11) Thick Film 20A  100A
[}
1.
100 , 500

300 /

20



(14) (Ellipsmeter)

Specel-2000-vis

450nm-900nm
4nm

2mm*4mm

Inm-5um
0.Inm
15 sec
5%107

6”
70°

OOOO><

1. 500 10
2. 500 /

21



(15)

(o -step, Surface Profiler)

K osaka ET4000a

Stage size 210*210mm
Titling rang 150*150mm
Force 0.05-50mg
Tip radius R 1 um(30°), 2.0um 60°
Vertical range +180 um
£50 A
Sample thickness 52mm
100*150mm
X 0.005um/5mm, 0.1um/100mm
Y 5um/100mm
camera 1/2inch CCD(768*494)
140
Vertical resolution 1A
Y 1 um
X 0.0lum
repeatability 0.5nm
180 um
°
1.
2.
3.
4. 3D
5.
°
1. 500 10
2 500 /

22



(16) (4-Point Probe)

° Magne-Tron

(1) 10°Q- ) 10%Q- )
() 100 mil
[}

(1)

2
[ J

1.

50 , 100
2.
300 /

23



(17) (Microscope & Camera System)

OLYMPUS:Microscope BHMJL-33D
TOSHIBA :Color Video Camera

[10] X[ 5, 10, 20, 50]
1. 10X
2. 5X,10 X,20 X,50 X

ftp://140.114.19.80

300 /

200 /

24



(18) Wire Bonding

SPB-U668

[
(1. PCB
(2).pad 200um X 200um
(3). 1.25 mil = 31.75 um

(1). 10 / +300
). 5/

25



(19) Wafer Dicing Saw

Disco 2H/6T

E
£
L

[ J
[ J
. PYREX ) -
(2).
80um
180um
250 um
) 130um
) 180um
(3).
(4).
[ J
(1). 20 /
10 /

).

26



(20) PC Board Maker

1. 30%30 cm
2.
3. PCB LAYOUT CAD
4,
5. ,
6. 3Mils = 75um
7.
8.
9. 30 PCB
[ J
(1). 10/

(). 8 /

27
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Ti Pt Ni Cu Ag W

[ ]
(1) 4 inch silicon wafer

2

(DC sputter System)

° ULVAC

Wafer size: 4 inch silicon wafer,
maximum 9 wafers per each run

Power Supply: Maximum 700W

Operating Pressure: <5x 10e-6 Torr

RUN 9 Run 2,000
AW 600 /KA
Ti 600 /KA
Pt 4000 /KA
Cu 200 /KA
Ag 2000 /KA
Ni 600 /KA
Au 3000 /KA
Al 600 /KA
Ta 1000 /KA

29




(23) (E-Gun System)

° ULVAC

(1) Power Supply  Maximum 12KW
(2) Substrate heating 0 300

(3) Operating Pressure < 5x10° Torr
(4) Crucibles 7

(5) Crucibles 35

° Al, In, Ti, Cr, Au, Pt

[ ]

(1)

)

o

RUN 12 1500

Al 400 /KA
In 150 /KA
Ti 400 /KA
Cr 250 /KA
Au 4000 /KA
Pt 5000 /KA

30



(24) (ICP)

[ J
[
Power RF1:0 600W, 2 MHz
RF2:0 1000W, 13.56 MHz
Gas CF,4, CHF;, C4Fs, SF¢
Main pump Turbo pump
Ultimate pressure 10 Torr
Process Pressure  10mT 30mT
Temperature : 10 ~ 90
Masking material selectivity :
PR (AZP4620  S1813) PR:Si=1:60
Si0,(thermal oxide) S10,:Si=1:150
[
(1) Substrate material : Silicon wafer only
(2) Wafer size : 4" Silicon wafer
[ ]
(1 Si0,,
2) (~5um) hotplate 100
3) (>5um)
4)
(5) ( >300um, )
(6) 100um
(7)
° RUN , 2,500

CD 20um,45 /um
CD>20um, 35 /um

2

31
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(25)

3000
6000
15000

500

1000

1500

2000

200
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:(03) 5715131

Oxide
Anneal 4026
(Oxidation/Diffusion [POCI; Doping & N Anneal
System :
y ) Boron Doping & P Anneal 4009
Alloy
(LPCVD System)
Normal Nitride , Rich Nitride , Poly Silicon
(APCVD System) 4026
Undoped SiO, , PSG
(Photoresist Processing & Mask Aligner System)
(Plasma Stripper System)
ABM (ABM Aligner system)
4009
(Nanoscope)
(Double side mask Aligner)
(Anodic Bonding) 4048
(E-Gun System)
4048
(Sputter System)
(RIE System) 4009
(ICP) 4026
4048
(4-Point Probe) 4009
(nanospac)
4026
(Wire Bonding)
4026
4027
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l. Oxidation
2. Poly
3. Nitride
4. Si-rich Nitride
5. Si0O,
6. PS.G
7. Diffusion
8. Lithography
9. Wet etching
10.  [Metal processing
11.  |Dry etching
12.
13.  |PC
14.
15.
16. |Wire bonding
17.
18.
19.
20.
21.
Note: 1.
2.
3.
4. )
5. MIL-STD-105D AQL 2.5
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