
Mode Full Load Amps (mA)

Logging (radio off) < 50

Transmitting (radio on) ~130
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Our float profiling system uses two Adafruit Feather RP2040 RFM69 boards communicating

over a 915 MHz radio link. Both units use the Adafruit Feather RP2040 RFM69, integrating

an RP2040 dual-core ARM Cortex-M0+ processor (264 KB SRAM, 8 MB flash) with an onboard

RFM69HCW 915 MHz radio transceiver. The underwater unit interfaces with an MS5837

pressure and depth sensor over I2C via a STEMMA QT cable, providing the pressure (0-30

bar, 0.2 mbar resolution) and depth readings. Fluid density is configured to 997 kg/m³ for

freshwater testing. The underwater unit is powered by a single-cell LiPo battery via the

Feather's JST connector with an onboard 3.3 V regulator supplying all peripherals. The

topside unit is powered over USB.

 On startup, the underwater firmware allocates a 1000-packet heap buffer (16 KB). Each

loop iteration reads pressure and depth from the MS5837 and stores a sensor packet

(that holds millisecond timestamps, pressure, and depth data) into the buffer. The float

does not transmit data while the depth exceeds 0.1 m. During this time, it only logs data as

915 MHz radio does not propagate through water. On surfacing, the full buffer is flushed

over RFM69 radio one packet at a time, followed by live streaming of current readings. If

the buffer fills, the heap is automatically doubled in capacity. At one sample per second

the initial 1000-packet buffer is able to store approximately 16 minutes of data.

 The topside firmware receives each packet, verifies its length, and outputs structured

serial data at 115200 baud prefixed with LIVE or BUFFERED based on the packet timestamp.

The surface Python application parses the sensor packets and creates live pressure and

depth plots, with buffered dive history shown as dashed lines and live data as solid lines.

Safety Requirements Verification
ELEC-NRD-001: The underwater float is powered by a single-cell LiPo battery (3.7 V

nominal), regulated to 3.3 V onboard. All voltages remain under the 12 VDC maximum

restriction.

ELEC-NRD-002: The float does not utilize any thrusters or cameras. All vertical motion is

accomplished by the mechanical buoyancy engine. 

ELEC-NRD-003: Where the battery is housed

ELEC-NRD-004: A fuse is placed in series with the battery positive terminal to prevent

excess current draw, sized to the measured full load current of the system.

ELEC-NRD-005:

ELEC-NRD-006: On memory allocation and reallocation failure, the firmware stops

immediately with a serial error message. On radio or sensor initialization failure, the

firmware stops, preventing operation in an undefined state.
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