
Battery-less Z-Stack 3.x 

Using the Green Power feature for Home Automation 
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TI Training 

2 

“Battery-less Z-Stack 3.x Using the Green Power Feature for Home Automation”:  

• This training will provide an understanding of the Zigbee 3.0 Green Power feature, which introduces 

the potential of battery-less devices to operate in a Zigbee network. 

• Using Zigbee Green Power, certain home automation devices may now be powered by energy 

harvesting solutions, reducing the environmental impact of batteries. 

What you’ll learn: 
• Learn about Zigbee 3.0 Green Power feature 

• Understand the benefit of using Green Power for your application 

• See TI’s Z-Stack implementation of Green Power in action 

 

 

 



SimpleLink™ MCU platform 
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Agenda 

• Introduction to Zigbee 3.0 Specification 

• Green Power Deep Dive 

• Getting Started with TI’s Z-Stack 

• Demo 

• Q & A 
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Zigbee 3.0 
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Zigbee is a low power, wireless, mesh networking solution that allows 

smart objects to work together. 

  Highly interoperable, products undergo ZCP (Zigbee 

Compliant Platform) testing  

 Standardized application layer via Zigbee cluster library 

 Self-organizing and self-healing dynamic mesh networking  

 Intended to support low data rate, green power applications 

 Enables over 250 devices and provides whole house 

coverage 



Zigbee 3.0: Topology and architecture 
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• Starts the network 

• Routes the packets 

• Manages security 

• Associates routers 

and end devices 

• Example: Smart hub, 

Heating Central 

• Routes packets 

• Associates routers 

and end devices 

• Example: Light 

• Battery powered 

• Typically asleep 

• Does not route packets 

• Example: Light Switch 

IEEE 802.15.4 PHY 

IEEE 802.15.4 MAC 

Zigbee-PRO NWK 

Base Device 

Behavior 

Zigbee Devices 

Zigbee-PRO APS 

Manufacturers Application 

GP Proxy Basic * 

Zigbee 3.0 Base 

Device & Clusters 

Zigbee PRO 2017 

Compliant 

Platform 

*Zigbee Green Power Proxy Basic 

is required for all routing devices 

Zigbee Software Architecture Zigbee Mesh Network Topology 



Zigbee 3.0 
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        Coordinator         Routers         End Devices 

• Monitoring & Control 

 

• HVAC 

 

• Smart home controller 

 

• Gateway 

 

• Lights 

 

• Shades/blinds 

 

• Fans 

 

• Smart 

appliances 

• Thermostat 

 

• Garage door 

 

• Displays 

 

• Smoke/Gas 

detectors 

• Portable switches 

 

• Door/Window/Motion sensor 

 

• Ambient sensors 

 

• Smoke/Gas detectors (battery 

powered) 



Green Power deep dive 
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GPD 
Green Power custom 

application 

Green Power Stack 

IEEE 802.15.4 MAC and 
PHY 

• What is it? 

– Zigbee Green Power allows battery-less Zigbee products such as sensors and switches to operate in a Zigbee network. 

• How does it work?  

– Energy harvesting can provide sufficient energy for small RF transmissions. 

– Sources of energy harvesting are readily available (switch press, thermal fluctuations, solar, etc.). 

– Green Power Sinks commission devices and execute Green Power commands. 

– Green Power Proxies forward Green Power commands. 

• Is it compatible? 

– Green Power is compatible with any Zigbee 3.0 certified device. 

Green Power Device Software 

Architecture 
Green Power Device Network  Energy Harvesting Applications 



Green Power deep dive: Devices 

• Green Power Device (GPD) 

– “Fourth” logical device type (not the same as an end device) 

• Green Power Sink (GPS) 

– Processes the GP cluster commands 

• Green Power Proxy Basic (GPPB) 

– Routes GPDFs between GPS and GPD 

• Green Power Combo Basic (GPCB) 

– Contains functionality of GPSB and GPPB 
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Green Power deep dive: GPD 

• Green Power Device (GPD) 

– Not the same as end device 

– Sends GPDFs (Green Power Data Frames) 

– Much smaller frames (~15 bytes for a toggle command) 

– Example: GPD switch 
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http://dev.ti.com/tirex/#/?link=Software%2FSimpleLink%20CC13x2%2026x2%20SDK%2FExamples%2FDevelopment%20Tools%2FCC26x2R%20LaunchPad%2FZ-Stack%2Fgpd_switch


Green Power deep dive: GPS 

• Green Power Sink (GPS): 

– Receives Green Power cluster commands 

– Translates and transfers the commands to the relevant endpoint 

– Example: GPS light 
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http://dev.ti.com/tirex/#/?link=Software%2FSimpleLink%20CC13x2%2026x2%20SDK%2FExamples%2FDevelopment%20Tools%2FCC26x2R%20LaunchPad%2FZ-Stack%2Fzr_light_sink%2FTI-RTOS%2FCCS%20Compiler%2Fzr_light_sink


Green Power deep dive: GPPB 

• Green Power Proxy Basic (GPPB): 

– Receives GPD commands (GPDFs) 

– Transmits Green Power cluster commands 

– ALL Zigbee 3.0 routing devices must implement this 
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Green Power deep dive: GPCB 

• Green Power Combo Basic (GPCB): 

– {GPPB} + {GPSB} 

• { receive GPDFs, transmit GP cluster cmds }  

+ 

• { receive GP cluster cmds, internal transfer to application endpoint } 
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GPD energy consumption 

• Refer to SWRA625a 

for more details on 

End Device and GPD 

current consumption. 

• One ZCL toggle command 

is approximately equivalent to 

four GPD toggle commands. 
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6.5 mA  

(one toggle command 

at 5 dBm) 

6.1 mA  

(four GPDF toggle 

commands at 5 dBm) 

http://www.ti.com/lit/an/swra625a/swra625a.pdf


Green Power deep dive: Closing notes 

• The GP Proxy Basic functionality is required for Zigbee 3.0 compliant routers. 

• It is recommended to also implement GP Sink functionality for Zigbee 3.0 

compliant devices (for forwards compatibility). 

• A good reference for Green Power for Z-Stack is in the Green Power Device 

Application Overview, provided with the SDK 
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http://dev.ti.com/tirex/content/simplelink_cc13x2_26x2_sdk_2_40_00_81/docs/zigbee/html/zigbee/gpd_application_overview.html
http://dev.ti.com/tirex/content/simplelink_cc13x2_26x2_sdk_2_40_00_81/docs/zigbee/html/zigbee/gpd_application_overview.html
http://dev.ti.com/tirex/content/simplelink_cc13x2_26x2_sdk_2_40_00_81/docs/zigbee/html/zigbee/gpd_application_overview.html


Demo: DMM + Zigbee w/ Green Power 

• Setup guides: Zigbee GPD, DMM + GPS, Zigbee coordinator 
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http://dev.ti.com/tirex/#/?link=Software%2FSimpleLink%20CC13x2%2026x2%20SDK%2FExamples%2FDevelopment%20Tools%2FCC26x2R%20LaunchPad%2FZ-Stack%2Fgpd_switch
http://dev.ti.com/tirex//?link=Software%2FSimpleLink%20CC13x2%2026x2%20SDK%2FExamples%2FDevelopment%http://dev.ti.com/tirex/
http://dev.ti.com/tirex/#/?link=Software%2FSimpleLink%20CC13x2%2026x2%20SDK%2FExamples%2FDevelopment%20Tools%2FCC26x2R%20LaunchPad%2FZ-Stack%2Fzc_light_sink%2FTI-RTOS%2FCCS%20Compiler%2Fzc_light_sink
http://dev.ti.com/tirex/#/?link=Software%2FSimpleLink%20CC13x2%2026x2%20SDK%2FExamples%2FDevelopment%20Tools%2FCC26x2R%20LaunchPad%2FZ-Stack%2Fzc_sw%2FTI-RTOS%2FCCS%20Compiler%2Fzc_sw


TI Z-Stack 

• TI’s implementation of Zigbee: 

– Z-Stack Core v1.0.0.0: 

• Certified: Zigbee PRO 2017 (R22) and Green Power Proxy v1.1.1 

• The SimpleLink CC13x2/26x2 SDK  

contains everything you need to get started: 

– Drivers, Example Projects, Documentation 

• TI Resource Explorer is a great entry point: 

– Commonly accessed SDK components, 

including examples and documentation 

– SimpleLink Academy provides step-by-step 

instructions on running highly-used 

examples and features 
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http://www.ti.com/tool/download/SIMPLELINK-CC13X2-26X2-SDK
http://www.ti.com/tool/download/SIMPLELINK-CC13X2-26X2-SDK
http://www.ti.com/tool/download/SIMPLELINK-CC13X2-26X2-SDK
http://dev.ti.com/tirex/#/


Start development with the TI LaunchPad ecosystem! 
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Buy / Learn more 

SimpleLink CC1352R 

LaunchPad 
SimpleLink CC26X2R 

LaunchPad 

Step 1: Purchase a LaunchPad Development Kit 

Step 2: Download the TI SimpleLink SDK 

 

Step 3: Reference our documentation on  

 TI resource explorer 

CC13x2/26x2 SDK 

TI Resource Explorer 

Buy / Learn more 

http://www.ti.com/tool/launchxl-cc1352p?keyMatch=cc1352p&tisearch=Search-EN-Everything
https://store.ti.com/LAUNCHXL-CC1352P-2-SimpleLink-Multi-Band-CC1352P-Wireless-MCU-LaunchPad-Development-Kit-24GHZ-P54340.aspx
http://www.ti.com/tool/LAUNCHXL-CC1352R1
http://www.ti.com/tool/LAUNCHXL-CC26X2R1?keyMatch=cc26x2r1&tisearch=Search-EN-Everything
http://www.ti.com/tool/LAUNCHXL-CC26X2R1?keyMatch=cc26x2r1&tisearch=Search-EN-Everything
http://www.ti.com/tool/SIMPLELINK-CC26X2-SDK
http://www.ti.com/tool/download/SIMPLELINK-CC13X2-26X2-SDK
http://dev.ti.com/tirex/
http://dev.ti.com/tirex/#/?link=Software%2FSimpleLink%20CC13x2%2026x2%20SDK%2FDocuments
https://store.ti.com/LAUNCHXL-CC1352P-2-SimpleLink-Multi-Band-CC1352P-Wireless-MCU-LaunchPad-Development-Kit-24GHZ-P54340.aspx
http://www.ti.com/tool/LAUNCHXL-CC26X2R1


Questions? 

• Zigbee E2E forum 
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TI Information – Selective Disclosure 

https://e2e.ti.com/support/wireless-connectivity/zigbee-and-thread/f/158
https://e2e.ti.com/support/wireless-connectivity/zigbee-and-thread/f/158
https://e2e.ti.com/support/wireless-connectivity/zigbee-and-thread/f/158

