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With the help of the development of digital-multimedia in the middle of 1990’ s, FDP(Flat Panel
Display) had attracted considerable attention. Collimation proximity exposure system that transfers
the pattern on wafer or glass exactly using mask and light with appropriate wavelength is core
process 1n semiconductor and liquid display element. The performances of resolution required in
precision exposure system are evaluated by resolving power, depth of focus and storage area. Most of
development has targeted on these three factors. The optical design including lamp house has played
an important role on the performance of exposure process. In this study, we evaluate the cooling
system, concerning on exposure device with mercury lamp among the Xkernel equipment for the
production of LCD, to prevent the instability of lighting due to long term accumulation of excessive
heating inside the lamp house. Numerical analysis 1is conducted on full-scale model. The
characteristics of three-dimensional flow, pressure and temperature distribution on exposure system
are graphically depicted to estimate the whole cooling system for lamp house and to establish the

design criteria.
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Fig. 3 Schematic diagram of the lamp house.

IS
z

o

~
Ho

)

of

= o
=

H o
T

fol EZ 9ol A

5.5 CMM o]H, &

o]

ol &

]

[

Ao 5%

be wrjolch,

)

7}
el

3

)

o

-

3

A5

o

L
-

§7k4)7)

A}

ol

)
Hi
7R

A BAL AT

WAL,

ojy

wir
E

300K,

Ba7e

l
=

A1

Fl et

5]

i

2~
T

CEE

5t

145

L

o

ggle] e As) Ao

T

L.

at

5

2y

=13

sH3TH 3]

ZoflA
39

= 1.225 kg/m® oli Eh

o
=i
)
=
7]. ol

g
oK

gl

13.3~20

(¢

=

Q)

9
al

)

i
=

o

uj 7]

1

L

|

oz IAHAY
5.5 CMM, 15 CMM
7 Apel

I

=vise} e e

B7) o9l w4

5.5 CMM
Ao gHe 2z

o §3Q)L
A A
A
e R

L

L

¥ 3R] A
Figure 5

wjEoloh. wet

CMM 7}=]

1

o}
L
T

ol

- 135 -

AY =

T



PR E ol guE) 2006 FATGEHIE =2

Qc=5.5CMM
SdCengd L Rroli A ALBertty
30tesis 3 aantit FUSertD g ¥ ety
WY L SN T ey BT
> setesn L agmeene et [ T
300ee02 T R P T Fadwet?
L3N ERC Y Feelt} A aminl
3 el t Foeeli & Mamyy ¥ el
YRz JeLail By 2 F AL
g Jhm 2GR 3
Ty F A 23demat
}edenny e S ehestis
atanlly § Ty A R
§ el 3 el S i
TN Y Paen PRy
W02 E ] A ey
EE 3ttt S ESure
3anes2 i P Py
Laoress 3 st Sy reenca
& 3 wae 3. enc 3 el ‘
i Tateett] ﬁ pratl pseey
Htjeeltd Fobeetd f Ten 7
Qc QC QC QC
(@) Qe=13.3CMM (b) Qe=15.5CMM (c) Qe=17.7CMM (d) Q:=20CMM

Fig. 4 Temperature distribution with various flow rates of exhaust fan.
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Fig. S Temperature distribution with or without fence.
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Fig. 6 Temperature distribution with various flow rates of cooling fan and exhaust fan.
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