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Project Description

A common problem that college students, myself included, face is
waking up and staying up on time. This project aims to solve this
problem by creating a novel alarm clock system. Dubbed “Wakie”, |
have designed a Bluetooth connected pressure plate that connects to
a phone app with an alarm on it. When the alarm goes off, the user
will need to get up and complete a predefined series of exercise to
disable it. These exercises can range from just standing in place, to
jumping jacks, to stretches. The sensing of this motion is enabled by

custom electronics, designed using only Digi-Key parts.
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System Details

Electronics

Custom PCB, housed in off-the-shelf enclosure. All parts on the PCB are sourced
from Digi-Key.

The PCB has a rechargeable coin cell, USB charging circuit, Bluetooth module
with user interface elements, connectors for interfacing with the pressure plate
sensors, and four low-pass Sallen-Key filters to help filter user movements from
noise. All parts were sourced from DigiKey. The schematic, layout, and BOM are
attached to the bottom of the file. Note that this is a non-minimal design.
There are elements that could be removed for a final product, which I chose to
keep in for the spirit of the competition.
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Mechanics

Four bend sensors are arranged in a lattice, with an aluminum switch in the
center. These are embedded inside of the foam mat (not pictured). Cables are
shown as well.

The mechanical design consists of two parts: the electronics housing and the
pressure plate. For the housing an off-the-shelf enclosure was used from OKW
enclosures. The part number is in the bill-of-materials at the end of the
document. This housing also includes cut-outs for the LEDs, user button, and
USB port and a cable gland to hold the wires from the pressure plate in place.

The pressure plate consists of four bend-sensors (sourced from Digi-Key, P/N in
BOM at bottom of document), a “switch” made out of two pieces of aluminum
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tape, and cables, also sourced from Digi-Key. All of these are embedded in a

foam mat that the user steps on. The bend-sensors have fiberglass supports
attached to reinforce them.

Only three parts haven’t been sourced from Digi-Key, and two of these haven’t
been sourced at all: the enclosure from OKW, the fiberglass reinforcing the
sensors, and the foam mat (last two not sourced).

Firmware/ Software

| haven’t implemented any of the firmware or software. The idea behind it is
that the user would set up the alarm and shut-down sequence on an app. When
the alarm goes off, the app would send a wake-up signal to the Bluetooth
module in Wakie. This would activate the device which would then wait for the
given exercise before sending an ok to the app to shut off the alarm.
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