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This is the capstone project for a wireless Fluorometer (PIXIETM) for marine
environments by Dartmouth Oceans Technologies (DOT) Inc. The four-channel [ﬂ' Wireless Charging ii 4>| NiMH Battery } r Batiery Controller } The battery controller will be capable of automatically detecting if
|

Reciever L the NIMH battery pack requires charging when connected to the

fluorometer identifies substances in marine environments (e.g., Phycoerythrin,

Phycocyanin, Chlorophyll, and Crude Oil) through detection of the target’s wireless charger. When a NiIMH battery reaches its fully charged

state, an exothermic reaction occurs, causing the battery to heat
FIXIE Mordi FRF52240 . .
RS232 Serial }‘ { Blustooth Module }‘ 9 {F*E or Smart F‘““"E} up, and drop in terminal voltage. The battery charger can detect

this increase in the battery temperature and decrease in terminal

chemical fluorescence. The current version of the PIXIE can be towed behind a [

ship or an autonomous underwater vehicle (AUX) and send data to the

operator's PC in near real-time. To expand the deployment limitations, the DOT
voltage, which indicates the termination of the charging current. A

team would like to remove the necessity of a wired connection in future designs.
Em.:msn card mndul% timer is also used to terminate charging encase both methods fail.

“ Bluetosth Gystem ”

“ Timeline and Fulune Wenk”

The ACN52840 Bluetooth Low Energy module is -
- v 5 e — Our schedule divides the project into 3 phases throughout 2022. The
iIsed of a Nordic nRF52840 microcontroller
comprised o a Wordie 1 | " remaining tasks for the initial POC phase are:
powered by an ARM Cortex M4 processor. The
° he mi D t ' ial dat tore it
ACN52840 will read incoming serial data from the Format the microSD card to receive serial data and store it as a
J Axt file.
The Pixie™ PIXIE, write the data to a microSD card, and e j T XHTIE
4-Channel Fluorometer [1] transmit the data through Bluetooth to a PC. I =) T ® Build the battery pack and ensure wireless charging.
. . ) ® Demo the proof of concept (POC) board to the client.
“ Prwjyect Objective ”
The first objective of this project is to design a PCB that facilitates Bluetooth
communication between the PIXIE and PC/Smartphone. The PCB must establish Nordic nRF52840 module circuit schematic [2] .y o
a connection with the PIXIE RS232 port, write received Fluorometer data to a “ WQWQWW” -0- ﬁ ‘—F \
microSD card and deliver the data to a PC via Bluetooth Low Energy. The second The microSD card will store the PIXIE’s data during collection and save it to a .txt file with the date and = >, @
objective of the project involves designing a wireless rechargeable battery solution timestamp of the run to transmit via Bluetooth. It will be powered through the GPIO pins of the nRF module
for the PIXIE. and will use Serial Peripheral Interface (SPI) for communication. The microSD card will use the FAT32 O O O
filesystem commonly used in memory cards between 4GB and 32GB because of its compatibility across Proof of Concept |
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multiple OS platforms. (POC)
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® Receive real-time Fluorometer data from an RS232 connection on board the
PIXIE and store it to a microSD card Due to the aquatic nature of the PIXIE’s use cases, it was favorable to ¢ coil diameter D X
. [ [ . . A
® Transmit data on a microSD card to a PC or smartphone via Bluetooth. avoid adding unnecessary holes or ports; therefore, wireless charging was ¢ R%Mm”

® Must be supplied by a rechargeable battery with wireless charging capabilities. used. Wireless charging works by using a transmitter coil to generate a * [1] Dartmouthocean.com. 2022. [online] The Pixie™. Available at:

Receiver coil

: Ceie g .. iIc fi iver coil which in rrent. T https://dartmouthocean.com/sites/default/files/2022-02/4-Channel-Fluorometer01W-
® A GUI must be designed for initiating data capture, data transfer, and viewing the magnetic field through a receiver co ch induces a current. To coildistance2$ FI) 0.
: : . C : : : sml_0.jpg.
. wirel hargin | wirel harging receiver will o
data following a Bluetooth data transfer. incorporate wireless charging, a Qi wireless charging receive be Transmitter coll . . .
_ _ _ _ ® [2] Nordic Semiconductors. 2022. [online] nRF52840 SoC product datasheet.
_ _ implemented into the PIXIE. Using the Qi standard, the development of a | |
® A total budget of $1000 has been allocated for this project. - | | | | | | Available at:
transmitter is avoided, and a Qi-compatible receiver coil can be easily https://infocenter.nordicsemi.com/index.jsp?topic=%2Fstruct_nrf52%2Fstruct%2Fnrf5
® The material type, thickness, and size of the assembly, as well as the existing . 2840.html
o purchased and implemented. Magnetic Field through Wireless
hardware and software of the current PIXIE cannot be significantly changed. Charging Goils [3] * 3] allaboutcircuits.com. 2022. [online] A World Without Cords: An Overview of
(] Steps must be taken to ensure Safe Operatlon In aquatlc enVIronmentS Wireless Charglng Available at: httpS//WWWallabOUtCIrCUI’[SCom/teChnlcal-

articles/an-overview-of-wireless-charging/



