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Abstract: Excessive heat may be generated during the semiconductor manufacturing process. Therefore, precise control
of temperature is required to maintain a constant ambient temperature and wafer temperature in the chamber. Compared
to an industrial chiller, a semiconductor chiller’s power consumption is high because it is in continuous operation for a
year. Because of this high power consumption, it is necessary to develop an energy-efficient chiller by optimizing the
operation. The competitiveness of domestic products is low because of the high energy consumption. We experimentally
investigated a domestic semiconductor by conducting load change, temperature rise and fall, and control precision
experiments. The experimental study showed that the chiller had 2.1-3.9 kW of cooling capacity and 0.56-0.93 of EER.
The control precisions were £1°C and +0.6°C when the setting temperatures were 0°C and 30°C respectively.
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Fig. 1 Schematic diagram of semiconductor cooling
process
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Fig. 2 Schematic diagram of experimental setup for
semiconductor process chiller
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Table 1 System specification
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Table 2 Experimental conditions

Dimension 560x975x1500 mm
. R-507A
Refrigerant | 1 " oH2 35 ke
FC-3283 (3M)
Coolant 30°C Density : 1800 kg/m’
Specific heat : 0.25 kcal/kgC
Compressor 3 HP x 2 Individual system
MANEUROP : MTZ36
Evaporator ALFALAVAL : AC30-30EQ
Condenser ALFALAVAL : CB26-24H
Brine pump 2 HP x 2
bsion YV | H s
Heater 4 kW x 2
Heat load JIG | 7 kW (3/4") 25 m x 2

Heat load JIG
| 7k¥ 3/4" 25m

Fig. 3 Heat load JIG & semiconductor chiller
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Parameter Conditions

PCW flow rate (m’/h) | 0.6 ~ 1.2, (200 kPa)

PCW Temperature. (TC) 20

Coolant flow rate (m’/h) | 1.1 ~ 1.2, (600 kPa)

Cooling capacity experiments

Coolant Temperature. (C) 0, 20, 40, 60, 80

Heating load (kW) 2 ~5

Temp. up, down experiments

Coolant Temp. (C) 0~ 80, 80 ~ 0

Heating load (kW) -

Control precision ratio experiments

Coolant Temp. (TC) 0, 30, 60

Heating load (kW) 2

Operating time 2 min ON, 30 sec OFF
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