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Data brief

Firmware for the STEVAL-BLUEPLUG1 board

Features

* Implementation of the firmware for the STEVAL-BLUEPLUG1 board is based on
SPBTLE-1S Module. It features:

e —  Demonstrating wireless connectivity over BLE

Packages

 Privers —  Zero cross detection
SPBTLE-1S STPM32 EEPROM - Dlmmlng using TRIAC
—  Metering: Measures energy parameters to send it to app through Bluetooth
—  Scheduling: Set the time of day for ON or OFF of the load
— NFC interface: To configure the design, store the logs (RFU)
— Android Application for energy parameters analysis

The SPBTLE-1S is based on BlueNRG-1 system-on-chip and entire Bluetooth
Low Energy stack and protocols are embedded into module

»  Source code freely available with developer-friendly license terms

STEVAL-BLUEPLUG1

Description

STEVAL-BLUEPLUG1 is an evaluation board targeting any Internet of Things (IOT)
application. It contains all the core functionality required for a secure communication.
It has the capability of wireless connectivity over BLE and also able to measure
energy parameters like power, voltage, current and power factor using STPM32
metering IC. With the help of the app the user can control the firing of the TRIAC
which is acting as a switch to turn on/off the load and also controlling the firing angle
for dimming. The dual EEPROM (M24LR) connector is available to communicate

STEVAL- through NFC (Near Field Communication).
BLUEPLUGH1

Product summary

evaluation board
Android App is sending commands to SPBTLE-1S through Bluetooth and

very low power SPBTLE-1S is controlling the TRIAC on the basis of command received.
application module for SPBTLE-1S
Bluetooth® Smart v4.2 The user can also control the state of the load by using the manual control button

provided on the board
applications with up to The STPM32 measures the electrical parameters and sends it to SPBTLE-1S module
four independent 24-bit | STPM32 over USART. After receiving the commands, SPBTLE-1S transmits it to the Android
2nd order sigma-delta app to display the same on Metering panel over Bluetooth.

ADCs

ASSP for metering
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For further information contact your local STMicroelectronics sales office.


http://www.st.com/en/product/steval-blueplug1.html
http://www.st.com/en/product/spbtle-1s.html
http://www.st.com/en/product/stpm32.html
http://www.st.com/en/product/steval-blueplug1
http://www.st.com/en/product/steval-blueplug1
http://www.st.com/en/product/spbtle-1s
http://www.st.com/en/product/stpm32
http://www.st.com
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1 Detailed description

State Machine Description

State Machine describes the flow of the operations that will run in the program. Here, this state machine routine is
divided into three parts:

1. Initialization and configuration of the peripherals
2.  Metering data and BLE Stack Tick

3. Interrupt routine

Peripheral Initialization

It contains initialization of:

. System

. BlueNRG-1 platform
. GPIO pins

. STPM32

. Then configuration of Interrupt routine, SPBTLE-1S and RTC timer takes place.
BLE Profiles Initialization:
. Initialization of MAC, GAP Role - Device is in Peripheral Role, GATT-Device is in Server mode

. Initialization of Services- One service with two characteristics: Notification is used to send metering data to
android app and Write characteristics for getting commands form the android app, Authentication- Use for
Bonding the Device and TX Power Set-Sets the output power level.

Metering data and BLE Stack Tick

The BLE Stack Tick function executes the processing of all Host Stack layers. This function has to be executed

regularly to process incoming Link Layer packets and to process Host Layers procedures. This function is

followed by the App tick, this function connects the app to the firmware and thus runs the application state

machine.

If the app is connected to the SPBTLE-1S then every second, the following functions are executed:

. Retrieving the metering data like energy parameters, voltage and current from STPM32 and processing the
data for the app panel

. Arranging the data in packets and transmission through Bluetooth to the Android application

Interrupt routines
There are two interrupts that are used in the program.
. ZCR interrupt: Zero Crossing Rate defines the rate at which the signal crosses zero signal level, from

positive to negative or back. Here ZCR triggers an interrupt routine in which the firing of the TRIAC for load
diming is managed according to the user settings

. Manual mode: A button is provided on the board which acts as a manual control for turning ON/OFF the load
using that button. This can be helpful when the user does not have the app. By pressing the button once the
load will either turn ON at 100% intensity or it will be turned OFF.
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Figure 1. State machine description
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Revision history
Table 1. Document revision history

28-May-2018 1 Initial release.
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.
ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2018 STMicroelectronics — All rights reserved
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