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Abstract: Flowmeter and oxygen sensors are listed in COVID-19 essential medical devices. This article reports a
Teensy microcontroller-based Oxygen mass flow controller (MFC), core part of the oxygen respirator or extracor-
poreal membrane oxygenation (ECMO). The developed MFC consisting of the microcontroller, MEMS flow sensor,
and solenoid valve was able to accurately control 0 to 100 sccm of oxygen flow rate. The pressure of vacuum chamber
increased proportionally to the flow rate (0.998 of Pearson correlation coefficient). The experimental results proved
that the developed MFC exhibits comparable performance to a commercial MFC in accuracy, settling time, linearity
with pressure, and repeatability of oxygen mass flow control. It is expected that this simple and cheap MFC is utilized

for oxygen therapy against the severe acute respiratory syndrome coronavirus 2.
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Fig. 1. (a) Schematic of the architecture, and (b) front and back side of developed MFC (PV: Process Variable, SP: Set Point,
VAD: Analog to Digital Voltage, VDA: Digital to Analog Voltage)
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Fig. 3. (a) Design and (b) experimental setup to assess MFC performance.
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