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Data brief

Fully assembled board developed for|
performance evaluation only,

Product summary

Single phase
smart meter using
STPM33 and
STM32L4

Firmware

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

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

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

ASSP for metering
applications with up
to four independent
24-bit 2nd order
sigma-delta ADCs,
4 MHz OSF and 2
embedded PGLNA

Applications
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STSW-EMETER1-
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STM32L433VCT6

STPM33

Single phase meter
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Single phase smart meter using STPM33 and STM32L4

Features

+ Based on STM32L433VCT6 (100 pins, LQFP) and STPM33
+  STPM33 interfaced using SPI with MCU

*  Current transformer (CT) and shunt sensing supported for current
measurements

*  Shunt connected on the primary channel and CT on the secondary

« Active energy difference of two channels signaling tamper condition

*  Magnetic tamper detection using Hall effect sensor by MCU interrupt line

+ EEPROM interfaced using I?C with MCU to store accumulated energy

»  Switch interface for case tamper and terminal cover tamper

*  Low power mode supported

*  Neutral missing tamper detection implemented using special duty cycling
algorithm

»  Connectors for GPRS or Sub 1-GHz connectivity

*  Measuring RMS/instantaneous voltage, current, kW and power factor (PF)

*  Glass LCD (1/8 duty cycle and 20 segments) driven by the MCU LCD controller

Description

The STDES-EMETER1PV1 single-phase smart meter is based on STM32L433VCT6
MCU featuring ARM Cortex-M4 core and STPM33 IC for electricity metering with an
accuracy of 0.1%.

It measures electric energy consumption over defined time intervals and sends
collected data back to the utility for monitoring and billing, also tracking all the
tampers, with the correct date and time.

The smart meter meets the most up-to-date smart metering requirements, such
as multi-tariff billing, reactive energy measurement and power quality monitoring to
enhance generation, distribution, customer service and billing.

The STDES-EMETER1PV1 comes with an expansion connector to provide
GPRS/SubGHz connectivity and a relay control which allows remotely connecting/
disconnecting the load.

The embedded STPM33 IC belongs to an ASSP family of mixed signals designed
for high accuracy measurement of power and energy in power line systems using a
Rogowski cail, current transformer or shunt current sensors.

The device provides instantaneous voltage and current waveforms and calculates
voltage and current RMS values, active, reactive and apparent powers and energies
for each channel in compliance with accuracy standards (EN 50470-x, IEC 62053-2x,
ANSI12.2x for AC watt meters).

The STDES-EMETER1PV1 single-phase smart meter is a fully assembled board
developed for performance evaluation only, not available for sale.

www.st.com

For further information contact your local STMicroelectronics sales office.
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1 Schematic diagrams

Figure 1. STDES-EMETER1PV1

circuit schematic (1 of 8)
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Figure 2. STDES-EMETER1PV1 circuit schematic (2 of 8)
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Figure 3. STDES-EMETER1PV1 circuit schematic (3 of 8)
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Figure 4. STDES-EMETER1PV1 circuit schematic (4 of 8)
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Figure 5. STDES-EMETER1PV1

circuit schematic (5 of 8)
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Figure 6. STDES-EMETER1PV1 circuit schematic (6 of 8)

R106

PA2_USART_TXD R108

U2
LDK220U33R
IN  ouT T<1 VS K3v3
on
zzZ C9
0o 1uF
o] INS21829899
N
DEND
NEUTRAL MISSING SECTION
(33
220E R109
- K
PD1
V¥ 1x
s PAS USART RXD__(/pA3_USART_RXD
N
~ \\F 3
2STR223
1, K Q11 -
(s2]
DEND

IR SECTION

sweubelp sijewayoss

IAdLY313INT-S3ALS



(=)
w
'S
(]
@
=)
'
A
()
<
N

L1/g abed

Figure 7. STDES-EMETER1PV1 circuit schematic (7 of 8)
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Figure 8. STDES-EMETER1PV1 circuit schematic (8 of 8)
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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

DB4530 - Rev 1
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