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f low range previously covered by multiple units can be 
dealt with by one unit of the CRITERION D500, it is 
possible to reduce the number of the line components 
associated with a MFC installed in the system.

Multi-gas/Multi-range Compatibility

A change to the gas specif ications by the customer 
(hereafter “Multi-gas/Multi-range Function”) cannot be 
achieved with existing models, because the calibration 
gas varies depending on the gas specifications, but since 
the laminar f low characteristics of the Restrictor are 
improved with the CRITERION D500 as described above, 
a single calibration gas can be used uniformly and the 
multi-gas/multi-range compatibility is provided. Figure 6 
illustrates the Multi-gas/Multi-range Function. The gas 
type and f low range for the CRITERION D500 can be 
changed by the customer, as required, using a personal 
computer and the dedicated software. Therefore, the 
CRITERION D500 enables to reduce a significant amount 
of inventory compared to existing MFCs, which need to 
maintain their inventory by specifications.

Inclusion of Self-diagnosis Function (G-LIFE*2)

Figure 7 provides the diagnosis method for G-LIFE. 
G-LIFE calculates the internal volume, using the equation 

of state for a gas, from the integral value at the fall time 
of the flow output from the flow control condition to the 
f low rate set to 0%. By comparing the internal volume 
calculated and the initial internal volume previously 
obtained, a highly reliable and repeatable diagnostic test 
can be performed within a few seconds. Figure 8 shows 
an example of G-LIFE. The CRITERION D500 needs no 
additional external reference instrument and can perform 
a diagnostic test during the inline process. A diagnosis of 
changes from the initial state can be performed by 
implementing G-LIFE using the fall time of the flow rate 
during the process, thereby enabling validation of the 
process and prediction of troubles, leading to reduction in 
defective wafers and system downtime.

*2:   G-LIFE: Gas Law check of Integrated Flow-restrictor Equation

Pressure Fluctuation Characteristics

Exist ing general thermal MFCs are susceptible to 
upstream pressure fluctuations. Therefore, in an existing 
gas supply system, the effect of the pressure fluctuations 
caused by other gas lines is reduced by using a pressure 
regulator. However, there is a demand for a more compact, 
small, and light design of gas supply systems for cost 
reduct ion.  The CR ITER ION D500 has the f low-
measuring unit installed on the downstream side of the 
control valve so that it is less affected by the effect of 
supply pressure fluctuations and can achieve stable flow 
cont rol by int roducing a newly developed cont rol 
algorithm for reducing the fluctuations. Figure 9 shows 

Figure 6   Multi-gas, Multi-range function Figure 8   G-LIFE example
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Figure 7   Diagnosis method for G-LIFE Figure 9   The output of D500 to pressure fluctuation
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the behavior of the f low output due to pressure f luctu-
ations applied to the CRITERION D500. Even with 
pressure f luctuations of 10 Psi, the effect of the f luc-
tuations is ±1% or less to the design fl ow value. Thus, the 
CRITERION D500 is applicable to a gas supply system 
without a pressure regulator. In addition to the above 
improvements to reduce pressure f luctuations, the 
CRITERION D500 is equipped with a pressure sensor 
that continually monitors the gas supply pressure so that 
it can be used without a gas line pressure regulator and 
pressure meter as shown in Figure 10 and contribute to a 
simple st r uctu re of a gas supply system and cost 
reduction.

LCD Multi-display

Figure 11 shows a LCD multi-display. A large LCD 
mult i-display is mounted on the upper par t of the 
CRITERION D500 to display information. Figure 12 
shows the information that can be provided by the display. 
The displayed information will be switched each time the 
Display button is pressed. This function makes it fast and 
easy to check of the operating condition and operating 
environment of the body.

Conclusion

The CRITERION D500 is a model that accommodates 
miniaturizing wafers and increasing wafer diameters and 
contributes to improving the productivity of gas supply 
systems. The D500 is also designed environment friendly 
to achieve reduction in greenhouse gas emissions 
in the manufacturing process, thereby reducing the 
environmental load. The CRITERION D500 is optimum 
for the flow control of process gas in the next-generation 
semiconductor production, which we believe can offer 
greater value in flow control than ever, and will continue 
to contribute to the development of the semiconductor 
industry.

Figure 10   Piping structure

Figure 11   LCD Multi-display

Figure 12   Display information
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