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Data brief

Firmware for STDES-EMETER1PV1 single phase smart meter using STPM33
and STM32L4

Features

Applications &

" STSW-EMETER1-FW
demonstrations.

»  Software driver for CT and shunt sensing

Software driver for magnetic tamper detection using Hall effect sensors
Algorithm for neutral missing management using low power mode
RMS/instantaneous V, I, kW and pf measurement

»  Calendar implementation using STM32 RTC

Middleware STPM33 Library

Hardware STM32L4 HAL Library

Abstraction STPM33 HAL

Hardware

Description

The STSW-EMETER1-FW firmware for the STDES-EMETER1PV1 single phase
meter allows you developing customized applications.

The value of RMS current, voltage, date and time, and frequency is periodically
refreshed on the board LCD.

The firmware runs on STM32 microcontroller. It contains STM32 HAL_Driver and
STPM33 driver.

The dedicated Hall effect sensor detects magnetic tampering.

Product summary

Firmware

for STDES-
EMETER1PV1
single phase
smart meter using
STPM33 and
STM32L4

STSW-EMETER1-
FW

Single phase

smart meter using | STDES-
STPM33 and EMETER1PV1
STM32L4

Ultra-low-power
with FPU Arm
Cortex-M4 MCU

80 MHz with 256
Kbytes of Flash
memory, LCD, USB

STM32L433VCT6

ASSP for metering
applications with up

to four independent

24-bit 2nd order STPM33
sigma-delta ADCs,

4 MHz OSF and 2

embedded PGLNA

Applications Single phase meter
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For further information contact your local STMicroelectronics sales office.


https://www.st.com/en/product/STSW-EMETER1-FW?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4531
https://www.st.com/en/product/STDES-EMETER1PV1?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4531
https://www.st.com/en/product/STPM33?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4531
https://www.st.com/en/product/STSW-EMETER1-FW?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4531
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https://www.st.com/en/product/STDES-EMETER1PV1?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4531
https://www.st.com/en/product/STM32L433VC?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4531
https://www.st.com/en/product/STPM33?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4531
https://www.st.com/en/applications/metering/single-phase-meter.html?ecmp=tt9471_gl_link_feb2019&rt=db&id=DB4531
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Detailed description

1 Detailed description

Once the STDES-EMETER1PV1 board is powered up, the STM32 runs below the state machine. It keeps on
calculating the voltage, current, active power, frequency, and active energy.

Accumulated active energy keeps increasing with power consumption. After each defined interval, it updates the
EEPROM with new accumulated energy.

The pulse LED keeps blinking with a frequency proportional to the power consumption. It is currently aligned with
3200 impulse per kWh.

Figure 1. State machine running in the meter firmware

Wake-Up using RTC

Store Tampering Details

TAMPER State

State machine description
. INIT State
- Initializes MCU and peripherals
. Check for neutral missing
—  Checks ifitis the case of neutral missing
- If yes, initializes MCU at lower frequency
—  If proper voltage is built at VDD, reads and stores in EEPROM
. RUN state
—  Refreshes metering data reading by reading STPM33
—  Updates LCD
—  Updates EEPROM
. Tamper state
- If any tamper is detected, stores details in EEPROM with TIME
. Capture state in case on neutral missing
—  Captures one full wave and calculates energy
—  Stores value in EEPROM
. SHUTDOWN state
- In case of neutral missing, it shuts down STPM33 and MCU for 2 seconds
- It will wake up periodically using RTC
. Wake up using RTC state
- It will wake up periodically using RTC

Check for Neutral Missing SHUTDOWN State

Capture Full wave,
Calculate Energy
and update EEPROM
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Revision history

Table 1. Document revision history

e T e e

23-Aug-2021 1 Initial release.
07-Sep-2021 2 Updated cover image.
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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. For additional information about ST trademarks, please refer to www.st.com/trademarks. 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.

© 2021 STMicroelectronics — All rights reserved
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