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Motivation

As part of the Hogthrob project we are
exploring the design space for a
cheap, simple sensor node that can be
used for animal monitoring.

Recently a number of vendors have
released System on a Chip (SoC)
combining radio and MCU at low cost.

These systems provide a new point
in the design space that challenges
some of the conventional wisdom
when choosing a platform.

With this project we explore some
of the opportunities and boundaries
of these systems

Preliminary Results

Simple benchmark: Read and write data from serial port into

a buffer, compress experimental data using two algorithms:
Simple: Simple losy algorithm
Lz77: Well known loss-less algorithm

Code Size (1z77)
Code ROM RAM
MSP430 (KiB) 4.2 4.2 6.3
CC2430 (KiB) 4.8 4.8 6.4

Power Consumption
MSP430 (1MHz) ~1 mA
MSP430 (4MHz) ~4 mA
CC2430 (16MHz) 5,8 mA
CC2430 (32MHz) 9.8 mA

Runtime
Avg. runtime over 10 runs in s

1277 simple
MSP430 (1 MHz) 95.58 0.70
MSP430 (4 MHz) 23.90
CC2430 (16 MHz) 69.25
CC2430 (32 MHz) 34.63 0.12

TinyOS 2 on 8051

The 8051 architecture differs from the architectures supported by TinyOS
in a number of ways. GCC is not available for the 8051 and the architecture
is considerably more limited then AVR and MSP.
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Challenges
1. Tool chain
NesC has strong ties with GCC, which is not available for 8051

2. Primitive architecture
How will TinyOS 2 handle the significant reduction in MCU power
(sleep states, timers, stack space, slow mem access)

Approach
1. Use Keil as compiler
- Rewrite NesC output code with Perl script

. Evaluate design point
- Micro benchmarks: interrupt handling, buffer manipulation, ...
- Macro benchmarks: tree routing, compression, ...

ChipCon CC2430

ChipCon recently released their highly popular 802.15.4 radio in a
System on a chip (SoC) version with a microprocessor. The
processor is an 8051 variant, an aging architecture with quirks known
by engineers around the globe, in particular those with balding

heads and gray beards. So why choose this architecture?

ChipCon has built a SoC that has very little in common with the 1980's
8051 - packed with features it is much more like an MSP with an 8051
execution engine. It's cheap, patent free, and for most applications it's
probably sufficient to get the job done.

Single chip price: ~6 USD, compared to ~17 for MSP430 + CC2420
(mouser.com Nov 2006)

What's next?

8051 Working Group
Expand and strengthen the working group.

Evaluation

Observation Explore the boundaries of the cc2430 in s S/N

Both compression algorithms
store buffers in xdata, but 1277
uses a 2nd buffer (window)
during compression.

In this way 1277 pays the xdata
tax more than once per sample

context - what is the 8051 good for?

Hogthrob
Deploy a set of motes to gather experimental
data

Porting to other 8051 variants
Nordic VLSI nRF24E1 is available for TinyOS 1
in contrib

Sensinode Nano
(available Q2 2007)
www.sensinode.com

http://www.tinyos8051wg.net



