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Project Overview

BOB Node - Batteryless sensor designed by client.



Department of Electrical and Computer Engineering 3

Project Overview 
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Goal: Create testbed for researchers to use for the batteryless nodes they are developing.
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Use Cases

Scenario Node Tests

• Single node tests

• Multi-node and single lab testing (goal of 9)

• Large scale testing (goal of 100 – 1000)

Users

• Dr. Duwe's research group

• Universities, companies, hobbyists through open-source nature

Potential Impact

• Forest fire detection in national parks

• Factory condition monitoring

• Weather monitoring and recording
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Requirements

Functional

• 9 BOB/Sniffer pairs

• Sink Sniffer Node with continuous power

• Host system to organize and store Sniffer logs

• Sniffer Nodes powered for one week

• Sniffer Nodes inflict minimal effects on BOB Nodes

• BOB Nodes electrically isolated from one another

• Modular stack of BOB and Sniffer custom boards

Non-functional
• Scalable for a potential larger (100+ node) design

• Documentation

• Mechanical durability of system

Deliverables
• Breakout Board Hardware

• MSP Simplified Hardware

• Sniffer Node Hardware

• Sniffer Node Software

• Open-Source Documentation

• Mechanically Sound System
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System Design
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Work Progress: Faux BOB

Goal
• Create a test tool

• Emulate BOB functionality

• Allows us to have a know test
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Work Progress: SPI interface

Goal
• Create interface for 

communicating between two 

CC1352s

• Allows us to take data from 

Band (2.4 GHz) and send it to 

Sub-1 GHz and vice versa
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Work Progress: Software Network
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System Physical Design
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System Physical Design

p. 27
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System Physical Design

p. 27
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System Physical Design

p. 27
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System Physical Design

Our Design
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Our Design Phase:

• Schematic reviewed
• Layout In Prog
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Current Software Walk-through
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Current Software Walk-through
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Current Software Walk-through
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Next Step Software Walk-through
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Next Steps ~90% complete
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Hardware Challenges and Solutions

➔ Requirement Modifications

➔ Second Revision of a PCB (layout mistake)

➔ Worked with client to discuss and fine tune requirements

➔ Reworked PCB for a second order

➔ Revised the Gantt chart to update for current progress

➔ PCB Delays – symbols, footprints, small details
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Software Challenges and Solutions

➔ SPI integration

➔ Talked to people who previously implemented it

➔ Poor documentation/Weird Quirks of Software

➔ Got help from experienced individuals

➔ Divided up unknowns and shared knowledge
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Project Plan – Schedule/Milestones
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Thank you!
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Hardware Cost Estimates

Approximate Cost Per Board

Breakout Board ~$13

MSP Simplified ~$28

Cost Per MSP Simplified Single Board Cost

Cost Per Breakout Board
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Literature Study

•"Experimental Study of Lifecycle Management Protocols 

for Batteryless Intermittent Communication"[2]

•"Toward a Shared Sense of Time for a Network of Batteryless, Intermittently-

powered Nodes"[3]

•"Reliable Timekeeping for Intermittent Computing"[4]
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Stack Pinouts
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Stack Pinouts
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Stack Pinouts
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LIPO Cost Estimate (Slightly Outdated)

Cost per board: $11.00

Updated cost per board (no 
charging board): $9.5
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Time Skew Analysis

CC1352 clock was ran with constant time reporting, compared to real-time clock

Skew ended up > .005%, .01% between any given 2 nodes

Two nodes skewing in opposite directions: take 50 seconds to skew by 5 ms
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Prototype Implementations - ????

p. 37-38

No Transmit Min Max Mean

Power (mW) 4.6707 7.5945 5.9900

Current (mA) 1.4154 2.3014 1.8152

Transmit every 

5ms

Min Max Mean

Power (mW) 4.6707 7.5945 5.9900

Current (mA) 1.4154 2.3014 1.8152
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Prototype Implementations - ????

p. 37-38

No Transmit Min Max Mean

Power (mW) 4.6707 7.5945 5.9900

Current (mA) 1.4154 2.3014 1.8152

Transmit every 

5ms

Min Max Mean

Power (mW) 4.6707 7.5945 5.9900

Current (mA) 1.4154 2.3014 1.8152

+10% buffer
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