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Simulation of Conductance Effects on Vacuum Characteristics
of High Vacuum System for Semiconductor Processing

2wg's Mok
(Hyung-Taek Kim'® and Man-Jae Seo)

Abstract
Effect of conductance factors on performance of vacuum system was simulated for optimum design

of vacuum system. In this investigation,

the feasibility of modeling mechanism for VacSim

Multi

simulator was proposed. Application specific design of vacuum system is required to meet the
particular process conditions for various industrial implementations of vacuum equipments. Geometry
and length, diameter of exhaust pipeline were modeled as simulation modeling variables for

conductance effects. Series vacuum system was modeled and simulated with varied dimensions and

structures of exhaust pipeline. Variation of pipeline diameter showed the more significant effects on

vacuum characteristics than that of pipeline length variations. It was also observed that the aperture

structure of pipeline had the superior vacuum characteristics among the modeled systems.
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Fig. 1. Simulation schematic of modeling TMP-
MP series high vacuum system.
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Fig. 2. Comparison of simulation results with
varied pump models for
TMP-MP combination.
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Table 1. Commercial specifications of employed
turbo-molecular pump(Edwards Ltd.).

model name EXT70-DN63CF
N>>1x10"
compression ratio He 6000
H2 500
nominal rotational speed 90000 rpm
standby rotational speed 63000 rpm

free convection or

cooling method forced air or

water
quiescent electrical power 10 W
N2 65 I/s
pumping speed He 60 I/s
Hz 50 I/s
ultimate pressure < 38 *10 " torr
weight 34 kg

B2 249y FIABZ A5 A
Table. 2. Commercial specifications of employed
rotary pump(Edwards Ltd.).

model name E2M275
pumping speed S
(pneurop 6602, 50 Hz) iy
number of stages 2
ultimate vacuum without 77x10™ torr
gas ballast
weight 225 kg
motor power 75 kW(10 hp)
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Fig. 3. Comparison of simulation results of
parallel and series conductance of high

vacuum system.
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Fig. 4. Comparison of simulation results with
varied diameter of exhaust pipeline.
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Table 3. Exhaust time of wvaried diameter of
exhaust pipeline.

AAsd | M4 sed | OIS
A7 [mm] | (1 X 10 torr) e fg‘; -
12.7 194.12 456.34
25.4 48.64 84.95
38.1 34.92 57.94
50.8 33.12 56.47
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Fig. 5. Comparison of simulation results with

varied length of exhaust pipeline.
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Table 4. Exhaust of varied
exhaust pipeline(@ 1 = 10" torr).

time length of

v 7] e Zol 7] A1zt [sec]
[mml] (1 * 10 torr)
100 56.27
200 69.95
300 85.25
400 100.32
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Table 5. Pressure of varied length of exhaust
pipelinel@ B85.25 sec).

nj 7] =3k 2ol ekt [torr]
[mm] (85.25 sec)
100 17:%167
200 20X 107
300 1.0 X 10°
400 97 X 10°
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Fig. 6. Comparison of simulation results with
structure of exhaust pipeline.
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