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invention relates to mass flow controllers and, more particularly, to an improved needle valve assembly for such a mass flow controller. Mass flow controllers for evacuating air from a workpiece chamber are well known in the art.
In general, a flow regulator such as a needle valve is inserted through the wall of a workpiece chamber to control the flow of air from the chamber. In order to provide rapid response to changes in flow setpoint, the needle valve is
frequently provided with a piston-like portion that is responsive to the pressure differential across the needle valve. The piston typically closes the needle valve in a first position and opens the needle valve in a second position. In
an alternate arrangement, the needle valve is closed by means of a preloaded spring. The use of electromagnetic coils in mass flow controllers is also well known. In a typical system, the mass flow controller is adapted to sense
the voltage drop across an electromagnetically coupled mass flow rate sensing coil and to adjust needle valve position in response to the sensed voltage drop. However, the high transient voltages generally produced at the coil
due to power fluctuations have been known to destroy a mass flow controller using such a system. An alternate approach for controlling needle valve position utilizes a capacitor bank that is charged in response to the voltage

drop across the mass flow rate sensing coil. As the voltage across the capacitor bank rises, an output signal from a silicon based p-n junction diode of the capacitor bank is placed into an oscillator. The oscillator output is applied
to a control circuit, which in turn sets the appropriate needle valve position. This alternate approach avoids the problem of high transient voltages being applied to the mass flow rate sensing coil. However, such systems, which
use a capacitor as the voltage storage element, are subject to the temperature drift characteristics of the p-n junction diode, as well as capacitive noise from the capacitor itself. Additionally, such a capacitor is subject to self-

heating, due to the charging process.The solvation free energy of a symmetric triazapentadienamide (TPA) receptor based on ab initio and DFT calculations. In this study, the number of the binding sites of a symmetrical
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