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Abstract. In this paper, we present AmICA: a flexible, compact, easy-
to-program, and low-power WSN platform. Developed from scratch and
including a node, a basic communication protocol, and a debugging
toolkit, it assists in a user-friendly rapid application development. Our
analysis shows that AmICA nodes are 67% smaller than BTnodes, have
five times more sensors than Mica2Dot and consume 72% less energy
than the state-of-the-art TelosB mote in sleep mode.
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The key requirements for a WSN node are flexibility,
usability, compactness, high integration of sensors,
high transmission range, and power-efficiency. By
follwing these requirements as our main design ob-
jectives, we developed AmICA nodes. The AmICA
nodes can be equipped with up to five sensors and
two actors (see Fig. 2], have a transmission range
up to 280m LOS, are as small as a coin (see Fig.[I])
and consume only 1.6pA in sleep mode. More tech-
nical details and a comparison to state-of-the-art
platforms are depicted in Table[Il Our flexible soft-
ware stack together with free accessible compilers,
and the flexible radio module enable rapid applica-
tion development and open up a wide usage of the
AmICA platform. A debugging toolkit (see Fig. [
allows amongst others to record communication
packets, scans for nodes, and re-configure and -
program them wireless. Additionally, a new basic
communication protocol called AmICA node proto-
col can be used for any single-hop short-distance
network.

Fig.1. Debugger toolkit
(above), and AmICA node
and a $0.25 coin (below)
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A real-world Ambient Assisted Living (AAL) application running since 18
month evaluates the use of AmICA for a low duty-cycle application, where power-
efficiency belongs to the most important application constraints. A real-world,
high duty-cycle sport application exploits the in-network-processing capabilities,
the small footprint, and the hardware robustness of the nodes.

Circuit diagrams, C libraries, software, protocol definitions and the debugger
toolkit can be downloaded at www.amica-system.com as well as an elaborate
technical report ([4]). Some assembled nodes can be provided on request.
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Fig. 2. Fully equipped AmICA node; top (left) and bottom (right) view

Table 1. Comparison between Mica2Dot ([I]), TelosB ([3]), BTnode ([2]) and AmICA
node. 'v1.1: 0.9-4.4/3.3-5.5V; 27 byte header, 4 byte payload per packet @ 3V

Mica2Dot TelosB 2420CA BTnode rev3 AmICA 1.0

Size 325x6mm 65x31x6mm 58x33x7Tmm 25x25x6mm
Flash/RAM 128KB/4KB 48KB/10KB 128KB/64KB  128KB/16KB
Sensors/actors 1/1 (on-board) 4/3 (on-board) 0/4 (on-board) 5/4 (on-board)
Freq. / Mod. Sub-GHz FSK  2.4GHz OQPSK Sub-GHz FSK = Sub-GHz FSK

Data rate 0.6-76.8kbps 250kbps 0.6-76.8kbps 0.6-115.2kbps
Link budget 112dBm (max.) 94dBm (max.) 112dBm (max.) 114dBm (max.)
Input voltage  2.7-3.3V 1.8-3.3V 0.5-4.4/3.6-5.0V 2.6-3.6V*

Only RTC 48uW 15.3pW 9000pW 4.2nW

MCU active 24mW 5.4mW 36mW 17.1mW

+ radio tx 81lmW@5dBm 58.5mW@0dBm 93mW@5dBm  85.5mW@5dBm
+ radio rx 30mW 74.4mW 75mW 55.5mW

E/bit [nJ] 2.42 @ 38.4k 0.23 @ 250k 2.42 @ 38.4k 0.74 @ 115.2k

¢ E/30 pck./hr.? 62.1pW 18.5pW 9020.2pW 16.2pW

w. 2x2000mAh up to 45 month up to 150 month up to 0.3 month up to 171 month
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