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> Motivation
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* Traditional wireless sensor platforms combine application and .
: : : o : Application & L .
communication tasks on 3 5|ng|e DroCessor. Traditional Wireless Communication Application and communication
Sensor Platforms Processor tasks are tightly coupled.
* However, application (e.g. event-driven sensing) and communication
(e.g. synchronous protocols) tasks can not be preempted due to their Y
strict timing constraints. onal
5 Dual-processor Application —» Communication Deicou-plgd functionality,
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* Tnis leads to contention on the single-processor platform, whic dependencies.
severely impacts the application and/or communication tasks. v
» Offline/online task scheduling is infeasible due to the unknown / Asynchronous Data Interface™\
dynamics of the network and the physical process being sensed. Application > ConuolLayer > —» Communication
Processor « <Data Layer> « Processor
* Need a dual-processor architecture where application and N\ ~/
communication tasks are decoupled in functionality, time and power. Decouple application and communication tasks with
K respect to functionality, time and power. /
> Interface Architecture
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* Asynchronous variable-length message transfer between two processors. @ mo | Ol
* Non-blocking and deterministic read/write operations buffered by FIFO queues. v |() vy (2
* All messages stored in non-volatile Ferroelectric RAM (FRAM). e | (2) DL = |G O —
* Message transfer using standard SPI with Direct Memory Access (DMA) transfer. e |G o ©OL s W 5 L
* Asynchronous data operations granted using a four-phase handshaking protocol. e BT
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> Prototype Evaluation
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Prototype Implementation:

MSP430FR5969
(16-bit MCU + 64KB FRAM)
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* State-of-the-art ultra-low power MSP430 with integrated FRAM.
* Interrupt driven implementation incorporating power optimizations.

* |dle power dissipation: 1.44pW @ 3.0V

» Read/write operation latency: < 20ous for 8MHz SPI bus
< 300ps for 4MHz SPI bus
\ < 1.2ms for 1IMHz SPI bus
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Performance Analysis:

1200

1000

800

per Queue

Max. Number of Messages

1200

600

400

_
128 6

16

Message length [Bytes]

O
e
O

800

600 - —128 B/ msg

\ —64 B/ msg
400 \\ 32 B/ msg
200 —e——— — — 16 B/ msg
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Interrupt Read/Write :

. : No Operation
Handling Operation (LPMa)
(ACTIVE) (LPM1) g

128 A7

Current @ 1 MHz [pA]

Current @ 8 MHz [UA] 470
Current @ 16 MHz [uA] 855
Wake-up delay [ps]
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