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ABSTRACT

Nowadays the semiconductor engineering technical has came to the nanometer
generation, thus the demanding to the size of polluted particle has became
strictly critical. Standard mechanical interface system is now the main stream in
8 inch wafer transferring device, .Ehis:design is used for isolating the particle to

pollute the mini-environment.

The main purpose of this research 1sto study the airflow’s effects on SMIF
carrier module and to study the problem cause on the transferring process of
wafer cassette. With the Taguchi methodology to get the best precise mechanical
parameter and then to control well the cleanliness of the SMIF
mini-environment and reduce the pollute rate on chips by the means of amend

the device parameter and change the material of wafer lock from PC to PEEK.

The summary of this thesis :

1. The material of the wafer lock in the POD is the key point to anti-pollution
and the material which made of PEEK can get the better quality than PC. It’s
also the main pollution source when wafer lock touches the wafer edge in the

movement of SMIF load/unload.



2. Air flow and wind pressure are the main factors to affect the
mini-environment. Through the verification of the experiments, they affirm
that can control the cleanness level in a certain way and reduce the rate of
abnormal production by adjusting the SMIF parameter from 0.5m/s and
300kPa to 0.4m/s and 360kPa. Which also could reduce the failure rate of the
chip production from 6%~10% to 0.1% such brilliant figure.

3. Through the validation of our experiment design, the results show the best set
of mechanical parameter can keep the mini-environment in the highest

cleanliness and reduce failure rates of processing wafers.
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BROPHRELR NS > BRIrE S L HTEL S B 2SR
X T RE - AR R A Sl 25

L (y) =k Cliy?) (2-5)[27]

L(y) =k(1/y)
L)

y

Bl 2-18 % * #1445 4 & #c[27]

FHE GBS BB T AT NG SRR L B
2FOHAT R o MM AE Y KA gy 22 > AR T %R TS H
PR % @l B0 o B sk 2hiE ehg) 4 4 E_Fisher, RE[28] » # 3 17 7] =
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RE gt ke A4 - F 2 BiE]15] -



¥=2% ~FEkD 2
AR R0 5T R 2 F KB HFHE - TS 2 BB

Beim i O $PTR R A AT R S U S Y R

1R %HBBENEG

Z B ®E > &5 5% B % (Ambient zone) ¥ @ % (buffer

w
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PP EEEFRAE SN WA B > T8 - T R
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3.4.1 ¥ 4] %]+ (Control factors):
A FlF dp ¢ BB T EIEDF]F o - B84 TR
Bl 3-6 Bl e b it & k- A F]F gk B b it £ B A 4] 7S
BETHER AR G BY BT ERE A2 RE F15 AR ROEd] 5
FRET A2 AT TR RO oo AL rilasah AR R R
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FERIEF
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3.4.2 + #& F1+ (Noise factors):
F TS g A 3P G 3F 5 R T A ehF] S E\}—‘F‘T%Q o 1S
SEAIF S > RAL FHEFIF[I3] A FHEFF X A G PR IMTIE b

PR A A Aok 31 A o
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[ a7 M gE -~ Wiz sgked

ol N X A o B2l hl i i Bl Rl e Epeni= g ~ &Rl
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3.4.4 A & F]+ (Adjustment factors):

AFETFFOFE R ERFINSTHFEIA LD a2 §RBETHIE
FRE = P [13] 0~ F B FI TG & SR AR R T RS
2 5E & B 3K 35 (Robust quality design). e & 7 & 4] Fl+ &2 S5 4 & R
B 0% 4oB] 3-7 1m0 R kel F]F %R T 0 Bl & B2 frilazeng

AR B RS %65 BRI L 01§ B PR T

BT o FOLEE M ERIFS k- kB R EFSFHTFS HE
TR T e o E el 3 ST ud A &8 Ui afgis
Mo AT R P R EF DR D b 0 e T S R SR

B R 32 [13] -
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A FF o ov 3k WAHAES 7B g e L (S/N; Signal to Noise

Ratio) > = f& & H 4142 8 L £ 441 2 AP B I3k 3 1P o

351wv v 3 ;22 S/N
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Fpth o W EARS R A AR FARE T SIN VAR S Rk & F o R A

PRI ARREF A PR W H SIN L E S NG T R
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proportional)
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1
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% 3-3 = k& (Level)® % %

= ok & (Level) 9 2 e e KB p F1+ #ic P
L0 4 2 3
Ls() : 2 7
L15() 12 2 11
L) 16 2 15
La() 32 2 31

Q)= kB ehB 2 4 0 4ok 3-4F
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= k& (Level) F okl | REHP F]+ # P
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2 1
L54() 54 3 25
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L2s(5°) ~ Lsp(2" x 5M)

% 3-6 7 -k (Level)E % %

= -k # (Level) Tk B 'K e p F)+ #cp
25 5 6
L25()
2 1
I—SO() 50 5 11

3.6 - 715 2
AR AHE - T 2R HE AR PR RRE AT A

T T e L ER T P e S R L Er T

BEF R E TSNS AR 2 B AT ER T 2R
3.7 - % F|F A (2 kEr FF)
- K= F13 4472 3 POD A BT POD L % f 2 AT He

A E SRR LB B ER CSMIF A b i# AR E SMIF B 28R & o

34



3.7.1 &4 £ (POD)A % ¥4 %
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