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An Experimental Study on Semiconductor Process Chiller for Dual Channel
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ABSTRACT: Excessive heat occurs during semiconductor manufacturing process. Thus, precise
control of temperature is required to maintain constant chamber-temperature and also wafer—
temperature in the chamber. Compared to an industrial chiller, semiconductor chiller’s power
consumption is very high due to its continuous operation for a year. Considering the high power
consumption, it is necessary to develop an energy efficient chiller by optimizing operation control.
Therefore, in this study, a semiconductor chiller is experimentally investigated to suggest energy—
saving direction by conducting load change, temperature rise and fall and control precision
experiments. The experimental study shows the cooling capacity of dual-channel chiller rises over
30% comparing to the conventional chiller. The time and power consumption in the temperature
rising experiment are 43 minutes and 8.4 kWh, respectively. The control precision is the same as
£1C at 0T in any cases. However, it appears that the dual channel’s control precision improves

to £0.5C when the setting temperature is over 30C.

Key words: Chamber(#H), Chiller(2 ), Dual channel(+ 2 #'d), Energy saving(l U X 27+38),
Semiconductor(¥+=A]), Wafer cooling($l 13 ¥ 2})
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Fig. 1 Schematic diagram of semiconductor
cooling process(Old model).
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Fig. 2 Schematic diagram of experimental
setup for semiconductor process chiller.
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Table 1 System specification
Old model New model
Dimension(mm)| 560x980x1500 |490x980x1550
Refrigerants R-507 R-507
Coolant FC-3283 FC-3283
X
Compressor In%i}ilvlzdlfal SHP>2
system Dual system
Expansion V/V Pressﬁ/r[eE Zontrol 48—54%V5tep
Brine pump 2HP <2 2 HPx2
PCW cooling Not use use
Heater(kW) 4 4
Heat load JIG 7 KW (3/4") 25 mx2

T = [
il

Heat load JIG
| 7k 34" 2bm

Fig. 3 Heat load JIG and semiconductor chiller.
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Table 2 Experimental conditions

Conditions
0.6~1.2(200 kPa)

Parameter
PCW flow rate(m’/h)
PCW Temperature(C) 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) 2~75
Temp. up, down experiments
Coolant Temp(C) 0~80, 80~0
Heating load(kW) -
Control precision ratio experiments

Coolant Temp(T) 0, 30, 60
Heating load(kW) 2
) ) 2min ON, 30sec
Operating time OFF
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