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Data brief

Electricity metering IC expansion board based on STPM33 for STM32 NUCLEO
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Product summary

Electricity metering
IC expansion board

based on STPM33 ﬁ;\;“%%m'
for STM32
NUCLEO

Electricity metering
IC software
expansion for
STM32Cube

X-CUBE-PM33A1

ASSP for metering
applications

Dual channel digital = STISO620/
isolator STISO621

STPM33TR

STM32 Nucleo-64

development board

with NUCLEO-L476RG
STM32L476RG

MCU

STM32 Nucleo-64

development board

with NUCLEO-GOB1RE
STM32G0B1RE

MCU

Metrological

Applications computation
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Features

. STPM33 based metering expansion board

. Dedicated IC for electricity metering with 0.1% accuracy

. Capable of measuring both AC and DC sources

. Compatible with STM32 Nucleo boards

. Equipped with Arduino® UNO R3 connector

. Externally powered or powered through the Arduino® UNO R3 connectors

. Free comprehensive development firmware library and example for STPM33,
compatible with STM32Cube firmware

. RoHS compliant
. Onboard EEPROM for saving the metering data

. On-board digital isolators on UART and SPI connections to enable users to
evaluate STPM33 device by isolating from MCU

. LEDs connected to STPM33 for checking pulses directly from the device
. Connectors for external CT connections

Description

The X-NUCLEO-PM33A1 electricity metering IC expansion board is based on the
STPM33 electricity metering IC with a capability of measuring both AC and DC
sources with accuracy of 0.1%.

It can be powered through the STM32 Nucleo development board or through an
external power supply (3.3 V).

The current measurement is done using the shunt mounted on the board.
The connector is available for measuring the current using CT.

The X-NUCLEO-PM33A1 expansion board is compatible with the Arduino® UNO R3
connector pin assignment and can easily be plugged onto any STM32 Nucleo
development board.

You can stack other expansion boards to evaluate different devices that work
together with the electricity metering.

www.st.com

For further information, contact your local STMicroelectronics sales office.
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Detailed description

Detailed description

DB5416 - Rev 1

The X-NUCLEO-PM33A1 is based on the STPM33 which measures the rms voltage, rms current, active power,
active energy in defined time intervals but also communicates the information to the PC terminal utility.

Other metering parameters(frequency, period, instantaneous voltage, current etc.) can also be directed to the PC
terminal.

Figure 1. Functional block diagram
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STPM33 is ASSP family of mixed signals designed for high accuracy measurement of power and energy in power
line systems using the rogowski coil, current transformer or shunt current sensors.

STPM33 devices provide instantaneous voltage and current waveforms and calculate voltage and current RMS
values, active, reactive, and apparent powers and energies for each channel with accuracy standards for AC watt
meters, such as:

. EN 504070-x

. IEC 62053-2x

. ANSI12.2x

STPM33 is a mixed signal IC family consisting of an analog and a digital section.

The analog section consists of up to two programmable gain low-noise low-offset amplifiers and up to four 2nd
order 24-bit sigma-delta ADCs. Two bandgap voltage references with independent temperature compensation, a
low drop voltage regulator and DC buffers.

The digital section consists of a digital filtering stage, a hardwired DSP, DFE to the input and a serial
communication interface (UART or SPI).

The STPM33 is fully configurable and allows a fast-digital system calibration in a single point over the entire
current dynamic range.
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Schematic diagrams

Figure 2. X-NUCLEO-PM33A1 circuit schematic (1 of 3)

GND
ST morpho S Connector ST morpho DX Connector o6 == ppgyyEE 10 sop
oo NC (—=—X oy Pssg — SDA
DD —Bn IO0REF D6 10REF . 3VEISO GND_ISO} Y AREF
P10 S pen el PCY pos 2 pCs. RESET RESET | JUER o - i T ap
PCI12 i L PD2 AVDD - ppg L - PC6 3v3 T 3V3_150 PAS = SCK/DI
— E ESV T PBO ers. E PCs 5V - VIN PAG & T MISOD)
O arerrr— [ 0| eos v N ’ e o Nl PwMD[0
Nerpr7 $9—ter 1LY 10REE__ ¢ 0ppr 33 s —=2e 1L o2 PAL VN L PCTR—EEL T PWM/D}
PAI3 oan L SESEL_QXRESET | 13V PG S—2e 13| = PAlL PAY S50 DS
[ o r— = [ = ra7 £ Qi
PAIS vt G 16 & PBIINC o - e
P GND ar T o i somate o
o von i e e Pat e o
PCI4 P == PBIO; :;W "E‘m PBIS L
o PR SEREIE e s e o
GND PHUPF1IPDL oot GND ey AGND. P pag
PHI/PFI/PDI O PHERFD ] B —ras PB3, = = o w10 o oo YT \l
VLCD/VBAT po-teRBA o 22— PBO PAI) Qo—EA0 = 5 o PC4 A0 i ar PAO PBIO 2— it N
PC2, — — pCl PA2 QB 5 | = £ NC/PFS. Al T m PAL PBA —= 7T
PC3| b £ PCO PA3 £ - “—QNCPES = A2 il o PA4 PBS R— T T
L L AGND x :;: S rBo R s -
Fasa-Thzougn: cenal a5 VAR S— MK e i i
Eaxton and Hale on o PAI DB
o oo
e o
%
pery—er 7 2
Leo
Nucleo Connectors (ARDUINO UNO R3) D
a0 3V3 150
10 7
I 8 |
0 W R |
2 1000F
Lo e sofg PBS
VSS SDA PB9 =
NEZIVOTDRVINGTP AP 5vs 50
GND =
GND Rs2 a
s e I

sweibelp ojewayog

IVEEIN-OTTONN-X


https://chanhvinh.com/products/stmicroelectronics-x-nucleo-pm33a1

E\j chanhvinh.com

CHANH VINH

Figure 3. X-NUCLEO-PM33A1 circuit schematic (2 of 3)
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Figure 4. X-NUCLEO-PM33A1 circuit schematic (3 of 3)
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3 Board versions

Table 1. X-NUCLEO-PM33A1 versions

Finished good Schematic diagrams Bill of materials

X$NUCLEO-PM33A1AM X$NUCLEO-PM33A1A schematic diagrams X$NUCLEO-PM33A1A bill of materials

1. This code identifies the X-NUCLEO-PM33A1 evaluation board first version.
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Revision history

Table 2. Document revision history

11-Apr-2025 1 Initial release.
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IMPORTANT NOTICE — 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 acknowledgment.

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, 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.

© 2025 STMicroelectronics — All rights reserved
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