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The STPMO01 and STPM1x evaluation software

Introduction

The STPM1x evaluation software is a graphical user interface to read, configure and
calibrate the STPMO01 or STPM1x single phase energy metering device, suitable for parallel
and USB hardware interfaces.

The application has a unique work area where the user can read the device’s registers and
write configuration and calibration parameters.

It is possible to select a specific device and configure application parameters (such as
sensor sensitivity, crystal oscillator frequency) to calculate measured power, current and
voltage.

Data acquisition can be customized to read either a single or a number of data samples
from the device. Reading data can be output in table format and saved as excel file.

Wizard tools are provided to guide the user during the application design and automatically
calibrate the device.

At any time it is possible to save the current session data in a project, to open an existing
project or to create a new project.

Figure 1. STPM1x evaluation software screenshot
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UM1599 Introduction

1 Introduction

1.1 Prerequisites

This evaluation software is a window-based application and requires .NET framework 2.0.

It is possible to free download and install this framework from www.microsoft.com.

1.2 Hardware programmer

The STPM1x evaluation software can be used with either parallel or USB hardware
interface.

The parallel interface is provided free of charge with any STPM1x demonstration board.

The USB interface, also providing galvanic isolation, is available as a separate
demonstration board with the code STEVAL-IPE023V1. The application setup installs
automatically the STM32 Virtual COM drivers, needed to use the USB interface.

To communicate with the device through the evaluation software, a hardware programmer
must be connected to both the PC and the demonstration board, then the demonstration
board must be powered on.

1.3 Recommended readings

This document concerns the evaluation software only.
Further details about the STPM family devices are available in the relative datasheet.

Before reading this document, please read carefully:

e STPMO1, STPM10, STPM1x datasheet

e  SPI protocol for the STPM01/STPM10 metering devices (AN2159)

o Fast digital calibration procedure for STPM01 based-energy meters (AN2299)
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Application setup

Software setup

The setup file guides you through the software installation. Double-click on the setup file to

start the installation (Figure 2) and follow the guided process.

Figure 2. Welcome

-
19 Setup - STPM1x Evaluation Software = | Iﬁ

Welcome to the STPM1x
Evaluation Software Setup Wizard

This will install STPM 1x Evaluation Software version 1.0.0 on
your computer,

It is recommended that you dose all other applications before
continuing.

Chick Next to continue, or Cancel to exit Setup.

Next> | | cancel
J

AM18807v1
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Getting started
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Getting started

To start working with the STPMO1 or STPM1x demonstration board, follow the below steps:

1.

a s~ wnN

Connect the demonstration board to the parallel hardware programmer or to the USB
programmer (STEVAL-IPE023V1)

Connect the programmer to the PC through a parallel or a USB cable
Power on the demonstration board
Open the STPM1x evaluation software

Select the menu Option - Interface - Parallel or Serial according to the chosen
hardware programmer (see Section 4.2)

Configure the application parameters selecting Option - Configuration menu (see
Section 4.2)

The user is now ready to read, write (see Section 5.6) or calibrate your application (see
Section 4.3)
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Application menu

File

From the “File” menu it is possible to:

Open: open an existing .stpm file with configuration parameters
Save: save the configuration in the current .stpm file

Save as: save a new .stpm configuration file containing:

—  Configuration bits

— Application parameters (see Section 4.2 below)

Exit: quit the application

Options

Interface: to open the communication with the device, select the proper hardware
interface:

—  Parallel: for the parallel hardware interface coming with the demonstration board
—  Serial: if STEVAL-IPE023V1 is used
Configuration

This form allows the application and the 10 port configuration. Use the “OK” button to save
and close form, “Apply” to save only and “Cancel” to exit without applying changes.

— Application: to correctly transform data coming from the device into meaningful
values, the basic parameters of the board have to be configured, like resistors of
the voltage divider, current sensor sensitivity, voltage and channel amplification
gains.
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Figure 3. Configuration - application tab

LIOK J {2y ][ Conce

-

% Configuration (el

Application [0 | sTPMO1]

Ks  Cument Sensor Sensitivity 1 mWA
Note: For Rogowski coil sensors insert sensttivity at 50 Hz.

R1  Vokage Divider Resistor 783000 Ohm
R2  Voltage Divider Resistor 475 Ohm
A Cumentchannelgan 32 -

Ay Vohage channel gain 4

f CLK Crystal Oscillator 4184304 v Hz
Vref  Voltage Reference 123 V

AM16508

IO: in this tab the user selects the ports for the hardware interface connection. As
the STEVAL-IPE023V1 USB interface, use the proper virtual com port.

Figure 4. Configuration - IO tab

rgConﬁguration El_@_ﬂw
| Application | 10 | STPMO1 |
Sedal Pot
Baud Rate 15200 -
Parallel Pot  [LPT1 -
Address (0378
Lok J[ sy J[ Cacel |

AM16609v1

STPMOL1: in this tab all the internal device parameters together with their values

are reported.

DoclD024146 Rev 1

7/17




Application menu UM1599

Figure 5. Configuration - STPMO1 tab

(% Configuration =)
[ Apphcation [ 10| STPMO1 |
Parameter Value Description
16384 | Frequency registerlength 2712
Du 2048 [Vokage regsterlength 212
[ | g5538 | Currert registertength 2°16
kit :0.315' -Heﬂorgu"ll SGHz.
pre 06135 | Déferentistor gain at 50 Hz
kint_comp '1.004 -Decmumfierq.m
Dud (131072 | intemal poremeter 2°17
‘ Dt 6553 [intemal parameter 2°16
Ditp | 22788 | intemal parameter 215
[ook [ ety |[ Conced |
—

AM1BEIN

4.3 Tools

43.1 Design wizard

This tool helps the application design and it is a preliminary step of the calibration process.
By setting the application parameters and selecting a design method, all the ratings of the
meter are calculated.

Figure 6. Application design

(% Appication Design [E=rEETc)
FApplication Parameters Design Method
. T3 = @ Ks and R2 constant to calculate R1
) R1and R2 constants to calculate Ks
hic Vokos Z0jY Ks  Cument sensor sensitivity 1 mV/A
Il Nominal Curent 5 A A1 Target Vokage dvidsr resistor 446146 Ohm
fL  Nominal Frequency 50 Hz R1  Actual Voltage drvider resistor 783000 Ohm
R2  Voltage divider resistor 475 Ohm
P Target constant puse 128000 pmwr.
Output -
Crystal Oacltalor 4194304 v He f frequency at LED @ PL 4083 Hz
Vref Viokage Reference 12V f frequency at LED @ TkW 3556 Hz
AN Cument Ch.Gain 8 = PM Stepper motor pulses freq 2000 pulses/kWh
. Vmax  Madmum voltage " Y
Al i Imax  Madmum cument 08 A
Imin  Minimum Current 64Tm A
Xu Voltage register valus 537 HEX
b Cusrent register valus 3A8 HEX
k) oot ] [ooCancel
AM1BE11IV

The user is asked to input the current sensor type (if CT/Shunt or Rogowski Coil), the
calibration working point (nominal voltage, current and frequency of the line), some board
parameters and the target value of P (number of pulses per kWh from the LED pin).
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4.3.2

The choice of a design method is required to calculate one of the analog front end
components, either Ks or R1 according to the chosen method. A target value is suggested
for this component, and its real value should be chosen as close as possible to it.

Once all these data are input, the “Output” section gives some information about the meter
ratings, like output frequencies, voltage and current maximum ratings and target values of
RMS registers at specified load.

Use the “OK” button to save and close form, “Apply” to save only and “Cancel” to exit
without applying changes.

The “Go To Calibration” button opens the calibration wizard form, if a hardware interface is
selected.

Calibration wizard

To open the calibration wizard, the board has to be connected (through “Option”-"Interface”
menu) and powered on.

The calibration wizard consists of four steps. In the first one, shown in Figure 7, the user has
to insert the board parameters and the working point for calibration, and the number of
current channels used.

Figure 7. Calibration wizard - working point setting

% Calibration Wizard -'_—_iﬂ
" Wodeng Port Settng —_——y
Please selact parameters balow 1o star calbration.

Cument sensor CT - Shurt

VL Nominal Votage 20 v

IL  Nominal Cument 5 A

fL Nominal Frequency 50 Hz

P Target constant pulse 122000 pulseskWWh | 7

Crystal Oscilator 4154304 > He

Vref Volage Refersnce 13V

A Curert Ch. Gan k

Au  Voltage Ch. Gan

Double cument channel
Mot > Cancsl

AM18612v1

In the second step (Figure 8), the user has to select a design method, choose mutually
compatible sensor sensitivities for voltage and current so to achieve the calibration.
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Figure 8. Calibration wizard - design method

rﬁ Calibration Wizard nliEl
— o M

1t is possible 1o use two diferent algorthma

to calculate th to be used during the

@ Ks and A2 constant to calculate R1
R1 and R2 constants 1o calculate Ka

where R1, R2 are the vollage divider resistor

and Ka is the cument ssnsor sensiivity.
Ks 1 mW/A
R2 475 Ohm

According to the algorthm chosen, nead calibration step will produce
the value of sensor Ks or resistor R1 1o be mounted on the measure
Iboand to achieve calbration

AM18513N

The third step resumes some of the board parameters and some target outputs at the
selected load: the frequency of LED pin and the hexadecimal values of RMS voltage and
current reading.

Figure 9. Calibration wizard - target values

(9 Calibration Wizard =k
Target Values 1
f  frequencyat LED 4085 He |

Ks Cument sensor sensitivity 1 mW/A

R1  Voltage divider resistor 1786010 Ohm

R2 Votage divider resistor 475 Ohm

¥ Votage regster value 166 HEX

X Cument register value EAl HEX

Power off the board and mount a resistor with resistance
23 close a3 possible to the target R1

R1  Actual value mounted Ohm

AM1BE14

Filling in the mask, by indicating the value of the component mounted on the board, (R1 or
Ks according to the design method) allows a later correct calculation of voltage, current and
energy values.

The last step, in Figure 10, requires the board to be connected to the selected load.

2
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Figure 10. Calibration wizard - calibration

[ =
% Calibration Wizard | el
| Calibration

| Select the cument channel to calibrate, the number of samples
to average and the delay betwesn readings then press "Calibrate”

| Primary V and | Samples 50
Delay fms] S50

AM18815v1

It is possible to calibrate one current channel at a time or both at the same time.

According to the choice, the user should check the check boxes related to the channels to
calibrate, select the number of samples to average and the delay between samples.
Pressing the “Calibrate” button, the calibration procedure starts and it consists of:

e  Writing device configuration bits and setting calibrators in the middle of the range

e Reading and averaging samples

e Calculating the calibrators to reach the target measure calculated above.

Once the calibration process is completed correctly (Figure 11), it is possible to write in the

shadow memory the calibrators or to calibrate next phase selecting the proper check box
and pressing “Calibrate” again.

Figure 11. Calibration wizard - calibration completed

- 5
G Calibration Wizard [ESEE T
Calibration

Selact the cument channel to calibrate, the number of samples
to average and the delay batween readings then press “Calibrate”™

7| [Prmary Vand 1] Samples 50
Delay fms] 50
Calibration results

Power on the boand and try again
Voltage channel Cu = 10011010
P Cument channel Ci « 00100001

AM18518v1

To close the process, press “Write SHL” to write all calibrators in shadow memory and return
to the main form.

If the calibrators are out of range, the user is asked to go back and modify the board
parameters and/or the constant pulse to achieve the calibration.

GI DoclD024146 Rev 1 11/17
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RC startup wizard

In applications using the internal STPMO01 or STPM10 RC oscillator, the configuration bit RC
has to be set to start the internal oscillator. Since the SPI communication requires clocking,
to set this bit, a special sequence of steps has to be followed. This sequence is
automatically implemented in the GUI and accessible from the “Tools”-"RC Startup Wizard”
menu.

For further information on this topic refer to STPMO1 or STPM10 datasheet.

Application work area

The application work area is divided into several read/write sections logically grouping the
device relevant information.

In this way, the device status and the register’s readings are always available to the user at
a single glance.

Figure 12. Application work area
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Device selection

On the top right of the work area, a group-box is available to select the device. The
application work area changes according to the selected device’s features.
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5.2

5.3

5.4

Note:

5.5

Note:

5.6

S7

Calculated values

On the topmost section of the work area, all data, calculated from the device’s registers, are
available, such as:

e  TypeO, Typel, reactive and apparent power values
e RMS and instantaneous values of voltage and current
e Line voltage frequency

All calculation formulas can be found in the AN2159: SPI protocol for the STPM01/STPM10
metering devices.

Status bits

There is a group-box (Status) showing the device status bits.

These bits are read-only and are automatically updated every time the device is read.

Mode signals

The mode signal group-box shows the device mode signals.

This is a read/write area: the mode signals are updated every time the device is read. To set
or clear these bits, the user should respectively check or unchecked the related check box,
then right-click and click on the “Write” button. One mode signal is written at a time.

The mode signal check boxes are automatically updated every time the device is read.

When the user selects “Write SHL” (write to shadow memory) or “Write OTP” (write
permanently to OTP memory) the software manages by itself the mode signals to perform
these operations.

Configurators

In the configurator area, divided into two tabs, all device configuration bits can be read and
written.

These bits are automatically updated every time the device is read. To set or clear a
configuration bit, the user should select the desired value from the check box or combo-box,
then use the button "Write SHL" or "Write OTP" from the command area to respectively
write temporarily or permanently all the configurators.

The TSTD bit is disabled and can be only set by the "Lock" button.

All the configuration bits are written at the same time.
Command area

The command buttons to read, write, reset and lock the device are in this area.

For details on these operations, please refer to each device datasheet.

DoclD024146 Rev 1 13/17
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5.6.2

5.6.3

5.6.4

5.6.5
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Reading

The device can be read once or continuously by checking/unchecking the "Continuous"
check box. For a single reading, a default value of two register readings is set in the
"Readings" numeric text box, in order to have at least two data to correctly compute power
values. The time (in ms) can be also set between two readings through the "Interval”
numeric text box. Pressing the "Read" button, the device reading is performed.

This operation is not available for STPM11, STPM12, STPM13 and STPM14 devices.

Samples reading

To perform the samples reading, the "Samples" check box has to be checked, then the
"Read" button has to be pressed. It is possible to choose:

e the number of samples ("Readings" numeric text box)

o the delay between samples reading in ms ("Delay" numeric text box)

After the samples reading is completed, a form (in Figure 13) is opened displaying in a grid

all the data taken from the registers and the corresponding energy values in two different
tabs.

Figure 13. Samples reading form

% Samples Reading -— - - [ | G i |
Export Data o )
Samples | Values
ACTIVEO_EN REACT_EN APP_EN ACTIVEILEN V_RMS |_RMS V_MOM |_MOM FREQ BIL BCF BFR BIT MUX LIN
LA} eﬁfﬂﬂ 05ads fb540 4 127 715 5639 10050 0 o 0 o 0 1 0
1

TaaSc 5540 05248 540 T4 Nz |Ns 5635 10050 0 |0 0 o |0 1 0

AM1E518v1

Write to shadow memory latches

The "Write SHL" button allows all the bits to be written and set temporarily in the
configurator area.

Write to OTP memory

The "Write OTP" button allows all the bits, set in the configurator area, to be written
permanently. If the USB interface is used, a proper voltage source should be connected to
the device VOTP pin (not available for STPM10).

"Reset" button performs a software reset of the device

"Reset" button performs a software reset of the device.
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5.6.6 Lock

The "Lock" button locks the device writing the TSTD bit. Once the device is locked, writing
or accessing mode signals is no more possible (not available for STPM10).

5.7 Panel

In the middle of the work area, a panel displays the application messages and register’s
readings.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST's terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

ST PRODUCTS ARE NOT AUTHORIZED FOR USE IN WEAPONS. NOR ARE ST PRODUCTS DESIGNED OR AUTHORIZED FOR USE
IN: (A) SAFETY CRITICAL APPLICATIONS SUCH AS LIFE SUPPORTING, ACTIVE IMPLANTED DEVICES OR SYSTEMS WITH
PRODUCT FUNCTIONAL SAFETY REQUIREMENTS; (B) AERONAUTIC APPLICATIONS; (C) AUTOMOTIVE APPLICATIONS OR
ENVIRONMENTS, AND/OR (D) AEROSPACE APPLICATIONS OR ENVIRONMENTS. WHERE ST PRODUCTS ARE NOT DESIGNED
FOR SUCH USE, THE PURCHASER SHALL USE PRODUCTS AT PURCHASER'S SOLE RISK, EVEN IF ST HAS BEEN INFORMED IN
WRITING OF SUCH USAGE, UNLESS A PRODUCT IS EXPRESSLY DESIGNATED BY ST AS BEING INTENDED FOR “AUTOMOTIVE,
AUTOMOTIVE SAFETY OR MEDICAL” INDUSTRY DOMAINS ACCORDING TO ST PRODUCT DESIGN SPECIFICATIONS.
PRODUCTS FORMALLY ESCC, QML OR JAN QUALIFIED ARE DEEMED SUITABLE FOR USE IN AEROSPACE BY THE
CORRESPONDING GOVERNMENTAL AGENCY.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.
Information in this document supersedes and replaces all information previously supplied.
The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
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