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Motivation
The Tabletop Notifier concept was designed to
provide a means for quickly viewing Android
notifications without physically accessing your
phone.

The device sits on top of a desk, bedside table, or
kitchen countertop and pairs with a companion
application on the user’s Android device in order
to deliver notifications directly to the display in
real time.

As the device does not persistently store user
information or notifications, it can also be used as
an accessory for many increasingly common
shared workstations found in modern offices.

Features
• View the current time at a glance

• View new notifications in real-time as they are
received by a paired Android device

• Play music from a paired Android device via
3.5 mm audio port

LCD  Display

SPI  Core

SPI  Core RA8875  LCD  
Controller

STMPE610  
Touchscreen  
Controller

Button  PIO

Push  
Buttons

UART  Core

Avalon  Switch  Fabric

Nios  II  
Processor

SDRAM  
Controller

SDRAM

RN-­‐52  Bluetooth  
Module

Hardware Design
The development platform for the project is the
Altera DE2 Development Board. The onboard
Cyclone II FPGA was flashed with the Nios II
“fast core” embedded processor along with the
required SPI and UART cores for interfacing with
off-board components.

Onboard Components:

• Cyclone II FPGA

• 8 MB SDRAM

• 4x pushbutton switches

Off-board Components:

• RA8875 LCD Controller Board

• STMPE610 Touchscreen Controller Board

• 5.0” 40-pin 800x480 TFT Display with
Touchscreen

• RN-52 Bluetooth Module

Software Design | Android
The companion Android app is a small footprint
application consisting of a handful of Activities and a
single Fragment which provide the user interface for
connecting the Android device to the Tabletop
Notifier. After a successful connection, further user
interaction is not required.

The majority of the work is done by two Android
Services, processes that run in the background on the
device. One service listens to the operating system for
new notifications which can originate from any app
on the device. The service sends the content of these
notifications to the second service which manages the
Bluetooth connectivity using the Android Bluetooth
Stack. This service writes the data to the Tabletop
Notifier using the Bluetooth Serial Port Profile.

Software Design | µC/OS-­II
The Tabletop Notifier software runs on the
µC/OS-II real-time operating system. The main
program is a collection of system tasks, each
responsible for a major behavioral component of
the device.

Software drivers provided by Altera for the SPI
and UART cores were used to facilitate interaction
with the respective interfaces. Additionally, the
open source drivers available for the LCD display
controller, which were originally written for the
Arduino, were ported to the platform and used to
write to the display.

Prototype development breakout

Hardware block diagram of major components
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Data Communication
Communication with the Android
device was performed over the
Bluetooth Serial Port Profile,
enabling the transfer of serial data.
This data was transmitted and
received in JavaScript Object
Notation (JSON).

This data was parsed into C
structures using the microjson
parsing library. These C structures
were then passed to the required
classes for processing and display.

Process interaction diagram


