Scott Modification of SBE5P pump
· 5P uses a PWM speed controller that controls speed of the prop.
· 3 phase motor. It’s switching all 3 phases to maintain current, speed, etc.
· Motors have coils on the outside part of the motor housing itself. Proximity of the coil to the metal housing creates a ‘capacitor’.
· When PWM is switching, it’s switching from power supply to ground. So there’s a large voltage swing on the motor. So due to the capacitor, it puts a large charge on the housing of the motor. And that charge wants to find a way back to the motor ground.
· He put a capacitor between circuit ground and motor housing. 
· The actual impeller cap is metal, and it sits down and touches the aluminum base. So the charge flows through that into the water, and then to the ISFET.

Source of noise? 
· In original mCAP, noise wasin the negative side of the FET (drain). So he just put a battery on the negative voltage side, and used -1.5V battery. This reduced noise, but didn’t eliminate it. So there’s another path that the current is getting into the sensor. 
· Noise: seawater and substrate may form a ‘capacitor’ through the dielectric. 
· [bookmark: _GoBack]Other potential solution: provide external path for the current to flow back to the circuit ground via a shield? 
