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This note presents the evaluation, selection, and integration of digital output pressure sensors for the Hall A GEM gas distribution system.
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In the Hall A GEM gas distribution system (1), pressure 
sensors measure the pressure before and after the pressure 
regulator on the gas panel. These pressure sensors ensure 
proper functioning of the system and aid in troubleshooting—
too high or too low a pressure before the regulator indicates 
a problem with the gas supply; too high or too low a pres-
sure after the regulator indicates a problem with the setting or 
functioning of the regulator.

To be integrated in the regulator panel, the pressure sensors 
need to have digital output, their measurement needs to be 
in psig, and they need to use a ¼” NPT fitting. The pressure 
sensors selected are from the M3200 series (2) from Measure-
ment Specialties, a subsidiary of TE Connectivity.

The digital readout of the pressure sensor is performed via 
I2C protocol. Since the pre-configured I2C pins on the Rasp-
berry Pi were being used for the gas flow sensor readout (3), 
virtual I2C ports were created via a Linux device tree overlay, 
which maps selected pins to an I2C bus.

Figure 1 shows the test setup for the pressure sensors. When 
integrating the pressure sensors into the existing Python code-
base, it was found that the specific command needed to initi-
ate readout of the pressure sensors—sending a 0-byte I2C read 
command—was not possible with the Python smbus library 
selected. Changing to a different library, smbus2, that allowed 
the creation of custom messages, allowed for all functional-
ity of the pressure sensors to be used, including temperature 
readout.

The selected pressure sensors have been added to the pro-
totype BigBite gas system.
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FIG. 1. Pressure sensor test setup.
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