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Estimated weekly hours, 2007 to 2017

smartphones: for communication, tracking, and safety. N AegEeT s anil . 1200
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In that time, literacy and attention span have plummeted, 15
and loneliness has peaked. Even adults struggle to
manage the pull of apps designed to addict.

We see the search for “digital minimalism” and nostalgia 200 2010 2013 2016 7
for tech that augments the user's experience in the world, mesam s’ BBONows.
instead of replacing it.

By Unknown author - Popular Science
Monthly Volume 60, Public Domain,
https://commons.wikimedia.org/w/index.
php?curid=15929504



Use Case

7 a’

Built for children Connected Existing App Library
(safe, simple, and fun) (but not online) (via Palm0S ABI)

ECE Areas: Software Systems + Circuits



Requirements

Local, trusted P2P communication with range of 5km
o  Make sound to notify user

GPS and device status updates every 30s
o positioning accuracy of 3m

Be able to install and run PalmO0S applications from PalmDB
Idle battery life of 24h

Easy and intuitive to use for parents and children

<200g, <170mm x 80mm x 40mm



Challenges

There is a direct trade-off between processor throughput
and power consumption, as well as radio usage and power.
Higher efficiency boosts both life and utility.

Power vs. Performance

LoRa is designed for “long range” at the cost of low
bandwidth. All messages must eventually be transmitted and
neither case nor user should attenuate the antenna.

Bandwidth and Range



Challenges

+0
+

Platform Quirks

The 68000 is a widely-used platform, but there’s always a
risk of undocumented behavior or software dependence on
timing, caching, or other platform-specific behavior.

Assembling the final product into a small, portable device
requires careful use of space and performance-aware
placement of antennas and heat-generating components.

Integration



Approach (hardware)

Custom PCB for
component integration

LoRa for P2P communication- no reliance on cellular

N
(whole board)

GPS modules for location tracking

i SPlor
: device bus

MCU for emulating running software on
the early 68k processor

Touchscreen
USB Interface Controller




Approach (software)
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Verification/Metrics

LoRa device-to-device 90 percentile and 50 percentile ranges
Idle and active battery life

Run selected Palm0S Apps

GPS error around campus (urban) and Schenley (rural)
Qualitative user testing with children and adults

Final package weight



Gantt Chart

9/13- 9/20- 9/27- 10/4- 10/11- 10/18- 10/25- 11/1- 11/8- 11/15- 11/23- 11/29-
Done? 9/19 9/26 10/3 10/10 10/17 10/24 10/31 11/7 1114 1121 11/28 12/5

Hardware Design

Order eval boards Sophia
Select components Sophia
PCB Schematic Sophia
PCB Layout Sophia
Order PCB Sophia
Test PCB Sophia
Design housing Tucker
Fabricate housing All
Software Design

GPS tracking firmware on dev board Maggie
message transmission firmware on dev board Maggie
DragonBall VZ emulator (dev board) Tucker
compile software test suites (dev board) Maggie
running Palm OS (dev board) Tucker
running PalmDB applications (dev board) Tucker
develop custom platform-specific applicatoins (dev board)  Maggie
emulator development on Raffia hardware Tucker
integration Maggie
Testing

Battery life Sophia
LoRa range testing All
GPS testing All
PalmOS testing Maggie, Tucker
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Qualitative testing All




