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User manual

Getting started with STM32CubeWIiSE — Current Estimation

Introduction

This document describes the STM32CubeWiSE - Current Estimation software package (STM32CubeWiSEce), which consists of
the following component:
. STM32CubeWiSE - Current Estimation PC GUI application

The STM32CubeWiSE - Current Estimation PC GUI application is a graphical user interface. It estimates the average current
consumption for various wireless use cases with excellent correlation to real measurements.
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1 General information

STM32CubeWiSEce interacts with STM32WB0 and STM32WBA microcontrollers based respectively on the Arm®
Cortex®-M0+ and Cortex®-M33 processors, and running the Bluetooth® LE stack.

For information on Bluetooth®, refer to www.bluetooth.com.

Note: Arm and Cortex are registered trademarks of Arm Limited (or its subsidiaries or affiliates) in the US and/or
elsewhere.

The Arm word and logo are trademarks of Arm Limited (or its subsidiaries) in the US and/or elsewhere. All rights
reserved.

€3 Bluetooth’ arm

1.1 Ordering information
STM32CubeWiSEce is available for free download from the www.st.com website.
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2 Getting started

This section describes the system requirements to run the STM32CubeWiSE - Current Estimation PC GUI
application and the software package installation procedure.

2.1 System requirements
The STM32CubeWiSE - Current Estimation PC GUI application has the following minimum requirements:
. PC with an Intel® or AMD processor running Microsoft® Windows® 11 operating systems
. 2 Gbytes of RAM
. Adobe® Acrobat® Reader® 6.0
Note: Intel is a trademark of Intel Corporation or its subsidiaries.
AMD s a trademark of Advanced Micro Devices.
Microsoft and Windows are trademarks of the Microsoft group of companies.
Adobe and Acrobat Reader are registered trademarks of Adobe in the United States and/or other countries.

2.2 STM32CubeWiSE - Current Estimation software package setup
1. Extract the content of the stm32wise-cewin-vx.y.z.zip file into a temporary directory.
2. Extract the sTM32CubeniSE-CurrentEstimation Vx.y.z.exe file.
3. Launch the file and follow the on-screen instructions.

2.3 STM32CubeWiSE - Current Estimation software package folders
The STM32CubeWiSE - Current Estimation software package files are organized in the following folder:
. app: contains STM32CubeWiSE-CurrentEstimation.exe
Release notes and license files are in the root folder.
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3 STM32CubeWiSE - Current Estimation PC GUI application
description

This section describes the main functions of the PC GUI application. Click on the STM32CubeWiSE - Current
Estimation icon to run this utility. The following radio/protocol is supported:

. Bluetooth® LE protocol

3.1 Main window

Figure 1. Main window of STM32CubeWiSE - Current Estimation PC GUI application

AT:300us 1:0.78mA (T1=300 - T2=600)
2.00 ms /-1.97 mA

DT79636V1

The STM32CubeWiSE - Current Estimation PC GUI application allows the selection of the supported devices
within the STM32WBA series and STM32WBO series through the Type of Device tab:

. STM32WBA series
- STM32WBA25 (STM32WBA25xx devices)
- STM32WBA55 (STM32WBA55xx devices)
- STM32WBA65 (STM32WBAB5xx devices)
. STM32WBO series
- STM32WB05 (STM32WB05xx devices)
- STM32WB06/07 (STM32WB06xx and STM32WBO07xx devices)
- STM32WB09 (STM32WB09xx devices)

The main window of the STM32CubeWiSE - Current Estimation PC GUI application has different areas with the
following functions:

1. Device HW configurations: Definition of device hardware configurations that affect current consumption, such
as Tx output power, supply voltage, and others.

2. Radio Event Configuration: Definition of device radio configurations that correspond to radio events for which

the user wants to evaluate overall current estimation, such as Bluetooth® LE advertising, scanning, and
connection.

3. Performance Summary: Expected performance in terms of current consumption.
4. Battery Lifetime: Evaluation of the expected battery lifetime for a specific battery capacity.
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Furthermore, the main window provides specific menu options, such as:

. Plot menu

- [Save Plot]

- [Save PDF report]
. Settings menu

- [Load Params...]

- [Save Params...]

- [Restore Default Params]
- [Advanced Settings...]

. Help menu
= [Help]
- [About]
3.2 Tools
The options available in the Menu tab of the STM32CubeWiSE - Current EstimationPC GUI application are
presented in Figure 2 and described in Table 1.
Table 1. Menu tab options
(owion | Dewmin | Moo
[Save Plot] Saves the plot shown in the main window as a figure. PNG format
Saves a PDF report containing:
. Device hardware configuration,
[Save PDF report] Radio event configuration PDF format
Performance summary
. Battery lifetime
. Plot
[Load Params..] Loads _the device hard\_/vare and radio event parameters previously | .par |§ the parameter file
saved in a parameter file. extension
Saves the device hardware and radio event parameters in a .par is the parameter file
[Save Params...] ) )
parameter file. extension
[Restore Default Restores the default device hardware and radio event parameters. -
Params]
[Advanced Displays and allows the modification of advanced setting Only for STM32WBO series
Settings...] parameters for certain devices. devices
[Help] Creates and displays a help PDF file that explains all input and The help PDF file is generated only
P output parameters. once if it does not already exist
[About] Displays information about tool version and year. -
Figure 2. Menu tab options
% = B a ?
3.3 Device hardware configuration
The Device HW Configuration area allows users to define specific device hardware configuration parameters that
affect device current consumption.
3.31 STM32WBA hardware configuration parameters

The STM32WBA hardware configuration parameters are presented in Figure 3 and described in Table 2.
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Table 2. STM32WBA hardware configuration parameters

[TX Output Power (dBm)] From -20.4 to 10 dBm Transmission output power
[Supply Voltage (V)] From 1.7t0 3.6 V Operating supply voltage

. stop1
[Power Save Mode] . standby Power-save mode level

. stop2

. 64 Kbytes

. 128 Kbytes
. 192 Kbytes
. 256 Kbytes
. 448 Kbytes
. All

[Retention RAM (KB)] The amount of RAM in retention mode

Figure 3. STM32WBA hardware configuration parameters

Device HW Configuration

TX Qutput Power (dBm) -0.3 =
Supply Voltage (V) 330 B
Power Save Mode stopl -

Retention RAM (KB)

DT79638V1

3.3.2 STM32WB0O0 hardware configuration parameters
The STM32WBO0 hardware configuration parameters are presented in Figure 4 and described in Table 3.

Table 3. STM32WBO0 hardware configuration parameters

. True (checked) .
[SMPS on] . False (unchecked) SMPS active or not
[TX Output Power (dBm)] From -54 to 8 dBm Transmission output power
[Supply Voltage (V)] From 1.7t0 3.6 V Operating supply voltage
[Crystal Startup (us)] From 255 to 6 777 s Time required for the crystal oscillator to reach a

stable oscillation

24 Kbytes for STM32WB05
64 Kbytes for STM32WB06/07/09

True (checked)
False (unchecked)

[Retention RAM (KB)] Amount of RAM in retention mode

[Internal Low Speed Clock] Internal low-speed clock selected or not
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0 (251-500)
- 1(151-250)
- 2(101-150)

3 (76-100)
[Central SCA (ppm)] 4 (51-75) Central sleep clock accuracy
. 5 (31-50)
. 6 (21-30)
. 7 (0-20)
[Peripheral SCA (ppm)] From 0 to 500 ppm Peripheral sleep clock accuracy
. direct 32 - 32
direct 32 - 16
direct 16 - 16
. 64 - 32 The system clock division factor from HSI64MPLL
[System - BLE Clock (MH2)] | 64 - 16 combined with the Bluetooth® LE system clock
. 32-32
. 32-16
. 16 - 16

Figure 4. STM32WBO0 hardware configuration parameters

Device HW Configuration

SMPS on

(]
TX utput Paer (45m) o

Supply Voltage (V) (330 =
Crystal Startup (us) [?8[] :’
Retention RAM (KB) 24 |

Internal Low Speed Clock

O
Central SCA (ppm) s3t50 A
100 -

Peripheral SCA (ppm)

—

System - BLE Clock (MHz)

DT79639V1

3.3.2.1 STM32WBO0 advanced settings parameters
The STM32WBO0 advanced settings parameters are presented in Figure 5 and described in Table 4.

UM3640 - Rev 1 page 7/24



‘_ UM3640
'l STM32CubeWiSE - Current Estimation PC GUI application description

Table 4. STM32WBO0 advanced settings parameters

’ 2'5 :A This parameter applies only to STM32WB05xx and STM32WB09xx
[SMPS Current Limit (mA)] | m devices.

10 mA .
. 20 mA The default value is 20 mA.
. low drive
[LSE Drive Capabilty] ’ med!um IO.W drn{e The default value is medium-low drive.
. medium high drive
. high drive
. 0.18 mA/V
. 0.57 mA/V
. 0.78 mA/V
. 1.13 mA/V .
[GCM HSE (mA/V)] . 0.61 MAV The default value is 1.13 mA/V
. 1.65 mA/V
. 2.12 mAV
. 2.84 mAV

Figure 5. STM32WBO0 advanced configuration parameters

&7 Advanced Settings for ST... = O X

Advanced Settings

SHPS Corent Lini ()

GCM HSE (mA/V) 1.13 -

DT79640V1

3.4 Radio event configuration

The Radio Event Configuration area allows the user to define the specific radio scenario that is used to estimate
the current consumption of supported devices. The scenario parameters are presented in Figure 6, Figure 7, and
Figure 8. They are described in Table 5.

Table 5. Radio event configuration parameters

. BLE-Advertising
[Radio Event] . BLE-Connection -
. BLE-Scanning

[Radio Coding] ™ Data rate

Bluetooth® LE advertising

[Advertising Data Length

From 0 to 31 bytes Number of bytes for advertising data
(byte)] y vt 9

Time between the start of two consecutive advertising
events
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[Advertising Channels] From 1to 3 Number of advertising channels used

Bluetooth® LE connection

. . Peripheral .
[Connection role] . Central Central or peripheral role
[Payload (byte)] From 0 to 244 bytes Length of payload for notification packets

[Packet per connection

: From 1 to a variable maximum value ' Enabled only if the payload is greater than 0
interval]

. Number of connection events without data
From 0 to 100 present after a connection event with payload
. Enabled only if the payload is greater than 0

[Number of empty
connection events]

Time between the start of two consecutive connection

[Connection interval (ms)] From 7.5 to 4 000 ms
events

Bluetooth® LE scanning

Time between two consecutive Bluetooth® LE scans

[Scanning Interval (ms)] From 2.5 to 10 240 ms initiated by the controller

[Scanning Window (ms)] From 2.5to 10 240 ms Duration of the Bluetooth® LE scan

Figure 6. Bluetooth® LE advertising radio event

Radio Event Configuration

Radio Event BLE-Advertising T
Radio Coding (1M |
Advertising Data Length (byte) [[} jl

Advertising Interval (ms) [IDDD.[}DD

<]

Advertising Channels 3 =

DT79641V1
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Figure 7. Bluetooth® LE connection radio event

Radio Event Configuration

Radio Event BLE-Connection x
Radio Coding (1M |

Connection role Peripheral 3

]|

Payload (byte) (25

—
[y
|<l>

Packet per connection interval

MNumber of empty connection events

(™)
UL

Connection Interval (ms) [100.000 jl
&
3
<
5

Figure 8. Bluetooth® LE scanning radio event
Radio Event Configuration

Radio Event

Radio Coding (1M |

Scanning Interval {ms) (100.000 -

Scanning Window (ms) (50.000 -
2
3
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3.5 GUI performance summary

The Performance Summary area provides a summary of the estimated current for the selected application
scenario. The parameters shown depend on the selected radio event. The parameters are presented in Figure 9,
Figure 10, and Figure 11. They are described in Table 6.

Table 6. Performance summary parameters

[Time of active phase (ms)] Duration of the active phase in the event

Total average cycle time, with an average value of 5 ms added to the advertising

[Average cycle time (ms)] interval for advertising events

[Average current during the active

phase (mA)] Estimate of average current consumption during the event active phase

[Total average current (uA)] Estimate of total average current consumption during the event
[Payload data rate (Kbit/s)] Estimate of payload data rate

[TX average current (mA)] Estimate of average current consumption during the Tx phase
[RX average current (mA)] Estimate of average current consumption during the Rx phase
[Sleep current (uA)] Estimate of average current consumption for sleep current

Figure 9. Performance summary area for Bluetooth® LE advertising

Performance Summary

Time of active phase (ms): 295

Awverage cycle time (ms): 105.0

Awerage current during active phase (mA): =il

Total average current (uA): 10514

Fayload data rate (Khbit/s): 0.8

TX average current (mA): 581

RX average current (mA): 6.58 _

Sleep current (uA): 1.218 g
8
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Figure 10. Performance summary area for Bluetooth® LE connection

Performance Summary

Time of active phase (ms): 1.71
Awerage current during active phase (mA): 3.1
Total average current (uA): 52 67
Payload data rate (Kbit/s): 16
Tx average current (mA): 581
RX average current (mA): 6.58
>
Sleep current (ud): 1.218 3
JB
Figure 11. Performance summary area for Bluetooth® LE scanning
Performance Summary
Time of active phase (ms): 50.0
Average current during active phase (mA): 179
Total average current (uA): 895.61
RX average current (mA): 6.58
Sleep current [uA): 1.218 %
. 5
3.5.1 Battery lifetime

The Battery Lifetime area enables the user to enter the battery capacity in mAh and receive an estimated battery
lifetime for the selected device and application scenario. The battery lifetime is expressed in years, months, and

days.
Figure 12. Battery lifetime area
Battery Lifetime
Battery capacity (mAh): (230 =
Battery Lifetime:

[1 vear(s), 8 month(s), 21 day(s) ]

DT79647V1
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3.6 Plot area

The plot area of the STM32CubeWiSE - Current Estimation PC GUI application provides a graphical
representation of current consumption during the active phase.

Figure 13. Graphical plot

AT:300us p:1.04mA (T1=300us - T2=600us)
0.84 ms / 32.35 A

DT79648V1

The user can dynamically select a specific time interval on the plot (violet region in Figure 13) to evaluate the
related current estimation information along the time axis. The graphical plot can be saved using the [Save Plot]
and [Save PDF report] menu options described in Section 3.2: Tools.

3.7 About window

The About window displays information about the STM32CubeWiSE - Current Estimation software tool version
and release year.

Figure 14. About window

3

7 About

&yy &y Loy
&y &y Loy

[ STM32CubeWiSE - Current Estimation vx.y.x (c) 2025 STMicroelectronics

449

S

DT79649V1
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4 How to use?

Section 4.1: Bluetooth® LE advertising example provides a simple example that demonstrates how to use the

STM32CubeWiSE - Current Estimation PC GUI application to estimate current consumption in the Bluetooth® LE
advertising scenario.

4.1 Bluetooth® LE advertising example
The following example shows how to evaluate current consumption of an STM32WB09xx device.
The device hardware configuration is:
. SMPS: on
. Tx power: 0 dBm
. Power supply: 3.3 V
. Crystal startup time: 780 ps
. Retention: full RAM retention of 64 Kbytes
. System clock and Bluetooth® LE system clock (MHz): direct32 — 16

Figure 15. Device hardware configuration parameters for example

Device HW Configuration

SMPS on

(]
TX Output Power (4B o

Supply Voltage (V) (3.30 =
Crystal Startup (us) [TBU :’
Retention RAM (KB) (64 |

Internal Low Speed Clock

O
Cental SGA (o) s
100 -

Peripheral SCA (ppm)

—

System - BLE Clock (MHz)

DT79650V1

The two scenarios are:
1. Advertising interval of 100 ms with a 25-byte packet length
2. Advertising interval of 1 000 ms with a 25-byte packet length
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Scenario 1

Figure 16. Radio event configuration parameters for scenario 1

Radio Event Configuration

Radio Event BLE-Advertising 5

Radio Coding

8

Advertizing Data Length (byte)

et
L
I-u Ir

u._

Advertizing Interval (ms) ll[JU.UUU

Advertizing Channels

DT79651V1
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Figure 17. Performance summary and battery lifetime for scenario 1

Performance Summary

Time of active phase (ms): 3.08
Awverage cycle time (ms): 105.0
Average current during active phase (ma): 368
Total average current (ua): 109.03
Payload data rate (Kbit's): 20

TX average current (m&): 6.49
RX awverage current (ma): 543
Sleep current (uA): 1.113

Battery capacity (m&h): [230 ﬁ

Battery Lifetime:

[U year(s), 2 month(s), 27 day(s) ]

DT79652V1

Figure 18. Graphical plot for scenario 1

AT:300us :0.78mA (T1=300us - T2=600us)
0.85 ms /4057 mA

DT79653V1
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Scenario 2

Figure 19. Radio event configuration parameters for scenario 2

Radio Event Configuration

Radio Event BLE-Advertizing >

Radio Coding (1M )

Advertizing Data Length (byte) [25 ﬂ

Advertizing Interval (ms)

Advertizing Channelz

DT79654V1
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Figure 20. Performance summary and battery lifetime for scenario 2

Performance Summary

Time of active phaze (mz): 3.08
Average cycle time (ms): 1005.0
Awverage current during active phase (mAa): 3.68
Total average current [uA): 12.39
Payload data rate (Kbit's): 0.2

TX average current (ma): 549
R average current (m&): 5.43
Sleep current (uA): 1.113

Battery Lifetime

Battery capacity (mah}: [230 i’

Battery Lifetime:

[2 year(s), 1maonth(s), 13 day(s) ]

DT79655V1

Figure 21. Graphical plot for scenario 2

e e e

The equivalent scenarios can also be evaluated and measured with the BLE_Power_Consumption test
application released in the STM32CubeWB0 MCU Package. This test application runs on the NUCLEO-WBO09KE
board, which features an STM32WBO09KE microcontroller.

The test application measures the current consumption in the following conditions:
. SMPS: on

. Tx power: 0 dBm

. Power supply: 3.3 V

. Crystal startup time: 780 ys

. Retention: full RAM retention of 64 Kbytes

. System clock (MHz): direct HSE configuration

. Bluetooth® LE system clock (MHz): 16

The test application measures the current consumption according to the following scenarios:
1. Advertising interval of 100 ms with a 25-byte packet length

2. Advertising interval of 1 000 ms with a 25-byte packet length

AT:300us 1:0.78mA (T1=300us - T2=600us)
1.28 ms / 10.44 mA

DT79656V1
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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.

In the event of any conflict between the provisions of this document and the provisions of any contractual arrangement in force between the purchasers and
ST, the provisions of such contractual arrangement shall prevail.

The 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.

The 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
the 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.

If the purchasers identify an ST product that meets their functional and performance requirements but that is not designated for the purchasers' market
segment, the purchasers shall contact ST for more information.

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.

© 2026 STMicroelectronics — All rights reserved
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