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Smart Dust Components

Laser diode
111-V process

[

Passive CCR comm.
MEMS/polysilicon | |

Active beam steering laser comm.
MEM S/optical quality polysilicon

Analog 1/0, DSP, Control
COTSCMOS

Power capacitor
Multi-layer ceramic

Sensor
MEMS/bulk, surface, ...

Solar cell
CMOSor I11-V

Thick film battery
Sol/gel V,0q

A
y

1-2mm
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CollisionDetector: This actor models a typical physical layer front end of a wireless receiver. It models a
receiver where messages have a non-zero duration and messages can collide with one another. causing a
farlure to recerve. A message 15 provided to this actor at the tume corresponding to the start of 1fs transmas-
sion. Aloeng with the message (an arbitrary token). the inputs must provide the duration of the message and
its power. The message spans an inferval of time starting when it is provided to this actor and ending at that
time plus the doration T another meszage overlaps with a given meszage and has snfficient power, then the
miven meszage will be zent to the collidad cutput. Otherwisze it ic sent to the reacaived output. In both caces.
the message appears at the comresponding cutput at the time it is received plas the duration (i.e. the time at
which the message has been completed).

The inputs are:

- message: The message carried by each transmission.
- power: The power of the recetved signal at the location of this receiver.
- duranon: The time duwation of the transmission.

The power and durarion are typically delivered by the channel in the “properties” field of the transmission.

The power is usually given as a power density (per unit area) so that a receiver can multiply it by its antenna

area to determine the received power. It is in a linear scale (vs. DB, typically with units such as watts per

sgquare meter. The duration 1= a non-negative double, and the meszsage 1= an arbitrary token.
The cutputs arc:

- recefved: The meszsage received. This port produces an ourput only if the received power is sufficient
and there are no collisions. The output is produced at a time equal to the time this actor receives the
message plus the value received on the durafion input.

- collided: The message discarded. This port produces an output only if the received message collides
with another meszage of snfficient power The onfpnt i prodoced at a time eqgual to the fime this actor

receives the mezzage plus the value received on the durafion input. The value of the output iz the mes

sage that cannot be received.
‘This actor 1s typically used with a channel that delivers a properties record token that contamns power and
durarnion fields. These fields can be extracted by using a GetProperties actor followed by a RecordDisassem-
bler. The PowerLossChannel. for example. can be used. However, in order for the tvpe constraints to be sat-
isfied. the PowerLossChannel's dgfauliFroperiies parameter must be aungmented with a default value for the
durarion. Each transmitter can override that default with its own message duration and transmit power.

Any message whose power (as specified at the power input) is less than the value of the powerThresh-
old parameter is ignored. It will not canse collisions and is not produced at the colitded ourput. The power-
Threshold parameter thus specifies the power level at which the recerver sumply fails to detect the signal. 1t

15 given in a linear scale (vs. DB} with the same units as the power input. The default value is zero, ie. by
default it won't ignore any received signal.

Any message whose power exceeds powerThroshold has the potential of being successfully received, of
failing to be received due to a collision. and of causing a collision. A message iz successfully received if
throughour its duration. its power exceeds the sum of all other message powers by ar least SWRThrashold-
mDE (which as the name suggests, is given in decibels, rather than in a linear scale. as is customary for
power ratios). Formally, let the message power for the i-th message be p;(1) at time r. Before the message is
received and after its duration expires, this power is zero. The i-th meszage is successfully recerved if

P8 = PR pr) (1)
L E¥3

for all f where p (1) = 0. where P= 10" SNRThresholdInDB/10). which is the signal to interference ratio in

a linear arale
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