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User manual

Getting started with the ST25R500 evaluation board GUI

Introduction

The PC software package (STSW-ST25R023) contains the ST25R500 evaluation board GUI and the ST25PC-NFC software.

The ST25R500 evaluation board GUI allows the user to communicate with the ST25R500 evaluation board. It provides an
interface to change a wide range of settings. It also allows different features of the ST25R500 evaluation board kit to be
executed and evaluated. This user manual provides a detailed description of the ST25R500 evaluation board GUI.

The PC software must be used with the ST25R500 evaluation board, which contains all the necessary modules for a fully
functional NFC reader.
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For further information, contact your local STMicroelectronics sales office.
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1 Preface
1.1 Downloading and installing the software
After downloading the software (available at st.com), double-click the executable file to begin the installation.
. Select whether to install the software for each user of the PC or only for the current user.
Figure 1. Selecting install mode
B select Setup Install Mode x

ﬁ Select install mode
L

5T25R300 Eval GUI can be installed for you only, or for all users (requires administrative
privileges).

—) Install for me only (recommended)

% Install for all users

Cancel
. Select the path to install the software.
Figure 2. Selecting the program destination
18 Setup - ST25R500 Eval GUI 1.0.0 - X
Select Destination Location
Where should ST25R500 Eval GUI be installed? (’I

[ F Setup will install ST25R500 Eval GUI into the following folder.

To continue, dick Mext. If you would like to select a different folder, dick Browse.

C: WserstherrmanuAppDatalL ocal \Programs\STMicroelectronics \ST25R.500_Eval GUI Browse...

At least 38.8 MB of free disk space is required.

UM3566 - Rev 2 page 2/35



UM3566

1S7] Preface

It is possible to add the ST25R500 evaluation GUI to the start menu. This is recommended to allow the

user to always find the software easily using the Windows® search function. If the user does not want to
add the software to the start menu, they just need to tick the checkbox in the bottom left corner of the

window.

Figure 3. Selecting a start menu folder

18 Setup - ST25R500 Eval GUI 1.00

X
lect ination Location
Sel Destination Locatio m

Where should 5T25R 500 Eval GUI be installed?

[ :I] Setup will install ST25R500 Eval GUI into the following folder.

To continue, dick Mext. If you would like to select a different folder, dick Browse.
Browse...

At least 38.8 MB of free disk space is required.

. To create a shortcut on the desktop, tick the checkbox shown below.

Figure 4. Creating a desktop shortcut

18 Setup - ST25R500 Eval GUI 1.00

X
lect Additional Tasks
Sel itional T: m

Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing ST25R.500 Eval GUI, then dick Next.

page 3/35

UM3566 - Rev 2




‘_ UM3566
,l Preface

. The figure below shows a summary of the selected installation directories. Click install.

Figure 5. Ready to install

] Setup - ST25R500 Eval GUI 1.0.0 = X
Ready to Install
Setup is now ready to begin instaling ST25R.500 Eval GUI on your computer. "’
Click Install to continue with the installation, or dick Back if you want to review or change any settings.
Destination location: s
C:\serstherrmanu\AppData\Local \Programs\STMicroelectronics\ST25R 500_Eval_GUL
v
4 »
Back Cancel
. Installing takes no more than a few minutes to complete. Launch the application by clicking the finish
button.
Figure 6. Installation completed
19 Setup - ST25R500 Eval GUI 1.0.0 -
Completing the ST25R500 Eval GUI Setup Wizard
Setup has finished instaling ST25R.500 Eval GLI on your computer, The application may be
launched by selecting the installed shortcuts.
’ Click Finish to exit Setup.
life.augmented -
Note: This software is only available for PCs running on Microsoft® Windows®.

page 4/35

UM3566 - Rev 2




‘_ UM3566
’l Preface

1.2 Hardware preparations

Communication with the board happens through the mini-USB CN1 (STLINK-USB). On this port, the STLINK
provides a virtual COM port used for communication.

Figure 7. ST25R500 evaluation board - top view
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The ST25R500 evaluation board kit is described in a separate user manual.
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2 Reader mode

2.1 Main tab

The Main tab contains the Board Info tab and the Overview tab.

211 Board info tab

Figure 8. Board info tab

18 ST25R500 Eval GUI
File View Help

? B % ‘,’

Web Register Map ReadoutRegisters  Config Manager

Main Features Debug

Board Info  Overview

o ST25R500 Startup

Set up connection the ST23R500 and access board information

Board Information
Firmware Version 100 (rfal v4.0.2) . . ST25R500 Eval
Demo Board Version  STEVAL-25R500
STM32 UID 37002200035030514c303920
Update Firmware
Serial Ports
coM COM29: STMicroelectronics STLink Yirtual COM Port
Baudrate 921600 (default)
Connect
Disconnect
Logging 8 X

| 452: serDecSy: splret: 0x0000, sysNfcDimalnfo[enabled: 0x01, rfalDimaEntry[unmodRes: 0x00, modRes: 0x0F, inc: 0x03, dec: 0x00]rfalDimaEntry[unmodRes: 0x00, modRes: 0x0D, inc: 0x07, dec: 0x04]rfalDimaEntry[u
= e

The Board info tab allows the GUI to be connected to the ST25R500 evaluation board. To connect a board,
ensure that the correct COM port and baud rate are selected.

When a board is connected, this tab displays basic information about the connected hardware.

. Firmware version
The firmware version currently running on the MCU.
. Demo board version

The type of demonstration board.

. STM32 UID
The unique ID of the STM32 on the NUCLEO-L476 main board.

The Update firmware button allows the user to update the firmware running on the STM32L4 on the NUCLEO-
L476 main board. See Updating the firmware for more information.
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Overview tab

The Overview tab is a quick demonstration showing a typical NFC application combining wake-up mode and
NFC polling. As soon as wake-up mode detects a variation, standard NFC polling is performed and the cards/
devices found are listed.

The demonstration remains in polling mode until no more cards/devices are detected.

Figure 9. ST25R500 overview

18 ST25R500 Eval GUI = o X

File View Help

? = g Ly

Web Regster Map Readout Registers  Config Manager

Main Features  Debug

Board Info Overview

(7 ) AS['!;EVAL-ZSRSOO Overview

to most refevant information about NFC reader status and NFC devices in the vicinity

wakeup Reader in low power mode to reduce power consumption unti NFC tag or card & detected PO“iI'Ig Detect NFC devices in the vicinity of the antenna

1 ! Found tags or devices
] - 1Ref -
0 “a D Type

7 A J_\ o, A J_\F\JJ\JV—\ M MNFCre...
[ I yEva i PRI L) Q_Ref 1

104 2 .
| . Polling paus
] 4

-20 4 -
7 5
] 6

=7 7
] a v

o Reader in low power mode o Reader active
Wake-up Configuration Polling Configuration

| STRVAL2WS0 | fw 0.0 DPOCRDiggbled
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A small window with settings opens after clicking on the Polling Configuration button.

Figure 10. Polling configuration

B Configuration ? *

Technologies
150144434 [ NFC-A
150144438 / NFCB
15015693 [ NFC-V
ST25TB NFC tags

Polling settings
Total duration [ms]
Wakeup

Enable Wakeup when no card [nb of loops]

(®) Use default internal configuration

Use custom configuration Configuration

UIDs Display Settings

Time to show in list (D=inifinite) [ms]

Lok | Gemel | oy |

These settings allow the user to enable/disable polling for different technologies. It is also possible to enable
polling only and not to perform a wake-up.
To view the tab in full screen, click on the extended view icon.

Figure 11. Extended view

Click the same button again to exit full screen mode.

2.2 Features tab

This tab allows the user to discover the different features of the ST25R500 in the subtabs. Each subtab
represents a feature and provides different settings for the corresponding functionality.

221 Power tab
The Power tab allows the user to set the ST25R500 to five different modes:
. Reset
. Power-down
. Wake-up
. Ready

. Ready + Field on
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Each mode has a different power consumption (use the pins of L200 to measure the actual power consumption of
the chip). The mode can be changed using the radio buttons on the left. The bar graph on the right side visualizes
the different power consumption of the different modes. The currently selected mode is highlighted by a darker
color in Figure 12.

Figure 12. Power consumption

I8 ST25RS500 Eval GUI
File View Help

? B & m

g
Web Register Map Readout Registers  Config Manager
life.augmented

Main Features Debug
Power  Wakeup  AnalbgConfig DPOCR  DLMA  Carddetect Carkey  Relayresistance  Antenna  Card emulation

0 STEVAL-25R500 Power configuration

Set board to diferent power configurations to measure reader power consumpion

Power configuration Power Consumption

© Reset

() Power Down
() Wake-up
O Ready

B II

m Reset = PowerDown = Wake-Up = Ready = Ready+Tx

222 Antenna tab
The needle shows the amplitude as measured on RFI, and the phase difference between RFl and RFO
(calculated back from 1/Q channel values).
Additionally, other analog voltages and current can be measured.
Click on the measure antenna button to measure these values.
Activate VNA puts the output driver into high-Z state to be able to connect a VNA without damaging it. This blocks
the GUI until the user has confirmed that VNA is removed.
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Amplitude and phase difference can be continuously monitored using the continuous measurement button.
Moreover, when this option is activated and a piece of metal is approached to the antenna, a detuning effect can
be observed.

Figure 13. Antenna tab

Main  Features  Debug
PowerTab  Wake-up  AnslogConfigy DPOCR  DLMA Antenna  Card emulation
9.92126 °, 2.06161 Vpp
500 q—
Antenna Measure
Measure
Continuous Measurment 40
Phase 134 (0x86) raw  9.92126 degrees
Amplitute 112 (0x70) raw 206 v
IVDDODR 49 (0x31) raw 156.8 mA
VOD_DR 191 (0xbf) raw 4469 v 300
VDD_TX 207 (Oxcf) raw 4844 v
VDD_IO 139 (0xBb) raw 3253 v
(O Log to cutput
200 -
VNA mode
Activate VNA VNA OFF
100
o
IVDD DR (mA)
2.2.3 Wake-up tab

The wake-up mode uses very-low power to detect if an object has entered the reader field. The field is switched
on for a short time to measure whether an object has entered the field. The measurement provides the | and Q
channel values. For more information, see the ST25R500 datasheet (DS14593) and application note (AN6298).

Two graphs show the measured | and Q values. Click the Start button to start wake-up mode. The graphs in pink
correspond to the measured values. The blue-colored graphs represent the upper and lower thresholds. The last
measured | and Q ADC values are displayed above the two graphs.
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Figure 14. Wake-up tab with the configuration shown

Low level access to configure and eptimize wakeup functionaity

1 ST25RS0D Eval GUI =2
File View Help
? B ‘,’
Web Register Map Readout Registers  Config Manager
life.ougmented
Main Features Debug
Power  Wakep  AnalogConfg DPO  DIMA  Carddetect Carkey  Relayresstance  Antenna  Card emulation
0 ST25R500 Wakeup ‘

5 [sed] .. record time [2] Path tostore csv log flle: C:L

Start Hide configuration| Send To Overview
{1) Config generic @ (2) config I Channel
Wakeup ROs Option Reference
(O Forced reads Delta
Timer period Auto A
B 1R after WU perod and messurementevent | AR Avereong Trigger Level
100ms ~ 8 above (O Between
Measurement Calibration Automatic Averaging
Length (O skpcaibraton @ Delay Calioration O Include Interrupt Measurement
838 v (] skipReCalibration [ Delay Reference Last measurment weight
Timer feature

fOneDrive - STMicroele o ts

1ADC -14

7 Defta 7 =

Qapc 25 Interrupts occurred: 1:9.Q: 8

18 (3) Config Q Chamnel

Reference 0 2

Trigger Level

& Below @ above () Between 8 selow

Automatic Averaging
(0 incude Interrupt Measurement

Last measurment weicht 64 ~

Start +Save CSV Fle Filenzme prefix

8 Append Time Stamp to flename

10 ®nt
20 -t
0] ref
a0 ] ~ highThresh
ol ~ lonThresh
604
04
504
® Qe
204
-q
30 ref
404 ~ highThresh
— lonThresh
50
60 o
704

By default, a wake-up is triggered when the pink line (measurement) crosses one of the blue lines (threshold).
When a wake-up interrupt is triggered, the pink line is marked with a circle.

Click on the Show configuration button to display the wake-up mode settings. These settings are mainly those
found in the ST25R500 datasheet (DS14593). To change the settings, stop wake-up mode if it is currently

enabled.

Start Hide Send To Overview

configuration

(1) Config generic

Wakeup IRQs
Timer period
8 RQ after WU period and measurement event
100ms v
Measurement Calibration
Length () skip Calibration @ Delay Calbration
25 (0 skip Re-Calibration ) Delay Reference

Figure 15. Wake-up configuration shown

8 ( Config I Channel

Option Reference 0 :
() Forced reads Delta 7 B
18 Auto Averaging Trigger Level

@ above (D Between @ Below

Automatic Averaging
() Indude Interrupt Measurement

Last messurment weight 64 v

1ADC -12 QADC 3 Interrupts occurred: 1:6Q: 8

8 (3) Config Q Channel

Reference 0 -
Delta E B
Trigger Level

@ above [ Between @ Below

Automatic Averaging
(] Indude Interrupt Measurement

Last messurment weight 64 ~

Click the Send To Overview button to apply the selected settings to the wake-up functionality provided by the
Overview tab (refer to Overview tab).

The timer feature enables monitoring of the 1/Q values over a fixed time for postprocessing, for example, to

calculate standard deviation.
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224 Analog config tab

This tab contains important configuration settings required to set chip-specific configurations for different
technologies and bitrates at different operating times. The concept of analog configuration is part of the RFAL
library and is used throughout the different ST25R devices. See the RFAL user manual (UM2890) for more

details.
Figure 16. ST25R500 analog config tab

Mode Actions

[0000] CHIP_INIT v Read from board Load from file

Mode ID (Hex) 0000 Functions

Id Function Register Mask  Value RAW String Comment

1 CHIPINT 1 miso pulldown 1 &2 003 [2] R0t MeoC v:0C SPI MISO Pull downs.

2 POLLCOMMON 2 regs VDD_DR adjusted (regd,rege) | R0002 M:20 V:00 Enable adjust regulator direct command

3 POLLA_COMMON_TX 3 regd 350mV ~ | R:0D03 M:70 V:30 Configure proper LDO drop-out 200mV + regd*50mV: 350mV
4 POLLA 106 TX 4 AM modulation Reg + Res modulation ~ | R:0004 M:06 V:06 Use AM via regulator and resistor, need to replicate FIELD_OFF
5 POLLA_106_RX 5 md_res OTF [ R000s MTF ViTF specify md_res as highZ used with res_am

6 POLL_A_ANTICOL 6 d_res 1.01 ~ | R:0D03 M:OF V:00 Set RFO resistance Active T

7 POLLAZI2ZTX 7 afe_gaintd 6dB ~ | R:DDOA M:OF V:02 Increased Gain for TD

& POLLA 212 RX 8 CEMed1 OxFO > | R:0006 M:FF V:FO Set passive listen modaulation : max LMA

2 POLLA428TX 9 CEconfiguration 003 > R:0008 M:FF V:03 EMI capacitor switched for RW

10 POLL_A 424 RX 10 dig_clk_dly 007 “| R:0009 M:FOV:70 Set Chopper compensation

11 POLLA 248 X 1 fdel m0C | R0DID M:FOV:CO Set CE FOT adjustment

12 POLL_A 848 RX 12 Activation + Deactivation threshold 089 | R:00S7 M:FE V289 Set External Field Detector thresholds

13 POLL B COMMON TX 13 wesk_disch Only weak discharge on AGD and ~  R:0028 M:08 V:08 Wesk discharge VDD_A low power modes

14 POLLB 106 TX 14 tagdet len 614us ~ | R:0D28 M:03 V:03 Force measurement pulse to 61.4us

15 POLL_B_106_RX 15 man_wait_ok Enable delay ~ | R:0D93 M:40 V:40 man_wait_ok

16 POLLB 212 TX 16 wait_ok_count_set 0x3F E R:DOBE M:3F Vi3F max wait_ok_count_set for best wake-up stability

17 POLLB_212 RX 17 discon_tad_out a R:0094 M:04 V:04 discon_tad_out to have stable disgnostic measurement

18 POLLB_424TX

19 POLLB_424 RX

20 POLL_B 848 TX

21 POLL_B_848 RX

22 POLL_F_COMMON_TX

23 POLL_F_COMMON_RX

24 POLLF_212.7X

25 POLLF.212RX Functions Filter o user Defined v Add Alp
26 POLL F_424 TX Hashes Remove ¥ Down
27 POLL_F 424 RX Gur FW active (RAM) FW stored (Flash) FW original

28 POLLV_26TX FAG22E95 Board Hashes

29 POLL_V_COMMON_RX Search function

30 POLL.V_COMMON_ANTICOL adress ook = =

31 POLLV_2%6.RX

32 POLLV 53 RX Actions

Add A Up () store to flash
Remove ¥ Down Write to board Save to file Generate custom code Check

The Analog Config tab is divided into the Mode, Functions, Actions, and Hashes sections.

Mode

The Mode section provides a drop-down box containing several chip-specific supported technologies and events.
A specific mode can be added to the mode list. This makes it easy to have individual settings for all transmit and
receive modes. The CHIP_INIT mode sets global registers that must be used independently of other selected
modes. For example, the pull-down of SPI lines can be enabled.

Functions

The Functions section contains register values associated with modes. A function consists of a name, the
corresponding register, a mask, and the required value for the register. Frequently used functions can be selected
from the drop-down box and added to the functions list. These functions are already defined and can be selected
from a drop-down box.

For better readability, modes can be ordered using the up and down arrows in the mode section.
Attention:  Be careful when defining the same registers or functions for multiple entries in the mode list: for example, if a
function is added to ISO 14443A and not restored in ISO 14443B mode, it is also active for ISO 14443B.

Actions

The Actions buttons complete the analog configuration concept. They read and write information to the board or
to the PC.

The Read from board button reads the analog configuration from the connected board.

Note: The values currently displayed on the GUI are overwritten.
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The Write to board button writes the current configuration from the Analog Config tab to the connected board.

Note: If the Analog Config tab is left empty, the board remains with its stored values.

The Load from file button is used to load a previously saved configuration file into the Analog Config tab.

Use Write to board to write these newly loaded settings to the connected board.

The Save to file button saves the current configuration in the Analog Config tab to the file system.

The Generate custom code button can be used to automatically generate a C header file for direct inclusion in a
compiled firmware image. See the RFAL user manual (UM2890) for further details.

The Store to Flash enables to send the settings into STM32 flash. It is used as a new default on start-up.

Hashes

The Hashed section shows the analog configuration hashes currently loaded into the different areas. The FW
active (RAM) field is the configuration currently in use. It can be different from the FW stored (Flash) field. The
FW stored (Flash) field contains the hash value that is loaded when the chip is switched on. It is possible to load
an analog configuration temporarily until the chip is switched off and on again. Click on Write to board without
ticking the Store to flash checkbox to load a temporary configuration.

2.25 DPO

DPO is the acronym of dynamic power output. It is a software-based feature that allows dynamic control of the
transmitter driver resistance and the generated RF field depending on the presence of a PICC. Dynamic RF
power adjustment can be useful in challenging environments where strong antenna detuning causes an abrupt
increase in driver current and a violation of the maximum allowed field strength in the applicable standard. The
dynamic adjustment of output power makes use of either the amplitude or phase measurement capabilities of the
ST25R500.

Figure 17. DPO panel overview

0 Dynamic Power Output (DPO)

Autormtic adjustment of power output to optimize power and range and to stay within specification lmits

Enable DPO

Down Up . .
RFO Resistor | 00 WP o | Power levels 2 O Enable AWS for sach power level | Refvalue 100 Measure offset| 0 Apply offset| | Measurement source. CombinedIq

o 2 I [
.-
Load DFO data from file Save DPO dataset to file Store to flash.
Continuous measure
CombinedIQ:
250 - Level 0
Level 1

B Combined1Q)
200 |

150 |
100

50

od

T T T T T T T 1
i 200 400 600 800 1,000

The DPO function is enabled by clicking on the “Enable DPO” button.

The following section describes the DPO functionality with two power levels and using the ST25R500 EVAL
reference design board.

2.2.5.1 DPO adjustment methods

The two drop-down fields, at the top left of the DPO screen, allow to configure the adjustment method to use for
adjusting the RF power.

One of the two adjustment methods can be chosen:

. RFO resistor

. Regulator
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2.2.5.2 DPO measurement methods

The four drop-down fields, at the top right of the DPO screen, allow to configure the number of power levels, and
the source of measurement to be used for adjusting the RF power.

One of the four measurement methods can be chosen:
. Combined I1Q

. | only
. Q only
. Current

The amplitude-based measurement method uses the received signal level at the RFI| as the basis for the
switchover thresholds for the power reduction. Therefore, it is mandatory to first balance the receiver signal levels
to be within the limits by adjusting the capacitive voltage divider.

The phase measurement method uses the phase difference information between RFO and RFI signals when a
card or other load is moved into the field. These phase angles are taken as the basis for the switchover
thresholds.

2.2.5.3 DPO setting

To use the dynamic power adjustment, the user must select either amplitude or phase measurement methods.
This example focuses on the amplitude-based measurement, with two power levels.

Figure 18. DPO setting with amplitude-based measurement using two power levels

| Disable DPO ]

RFO Resistor ~+ DOWR 0P | Powerlevels 2 O Enable AWS for each povier level | Refvalue 100 Measwreoffset 0 Apply offset | source G -
R L L ———
3.05 vso [z en Y Y ——
Load DPQ data from file Save DPO dataset to file Store to flash

Continuous measure

To use the DPO and to find the correct threshold levels, the user must press the “Continuous measure” button.
Then, the ST25R500 emits a continuous carrier using the selected RFO resistance and displays the
measurement result and DPO status in the GUI.

When moving a PICC into the field close to the reader antenna plane, the user can see the amplitude level
changing in the graphical representation. This is denoted by a voltage level value at the top of the graph as well
as a line, which is continuously being drawn into the graph with its decimal representation. The user can also see
colored horizontal bars (blue and green), which are spanning a threshold range in the graph and simultaneously
are responsible for setting the RFO resistance that is linked to it.

At a certain position off the reader plane, the DPO should have switched from the blue bar to the green bar. This
means that in this case the driver resistance normalized value has successfully switched from 1.0 to 1.19 Q.

When the PICC is removed, the user can also see that the DPO resides in the green threshold area and never
recovers back to the blue bar, as shown in the following figure.

Figure 19. Enabled DPO with not optimized threshold settings

o Dynamic Power Output (DPO)

Automatic adustment of power output to optimee power and range and to stay within specification imits

( Disable DPO )

RFO Resistor ~ 0OM P g | Power levels 2 - O Enable AWS for each povier lovel | Refvalue 100 Measure offset 0 Apply offset | Measurement source CombinediQ -
Lot 200 [z 255 |
e o oo 2 I S
Load DPO data from file Save DPO dataset to file Store to flash.
Continuous measure
CombinedIQ: 112 RFO[0]:3.05, Thresholds: 0 .. 200
[250 o " Level0

W oLevelt
W CombinsdIQ]

T T T
320 340 360 380 400 420 440
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The parameters are not tuned, therefore the ST25R500 is stuck in the green region because the actual amplitude
value (2.83 V = 218d) is lower than the up threshold of 200. The up threshold for the green bar must be
decreased below 177 by changing the value in the up-threshold field or directly moving the edge of the green bar
with the mouse.

The next figure shows an example of how the threshold levels could be set to switch between two resistance
values.

Figure 20. Threshold levels setting

0 Dynamic Power Output (DPO)

Automatic agiustment of power output to optimze power and range and to stay within specification Amits

( Disable DPO ]

RFO Resistor ~ DO"" - UP | Power levels 2 | O Enable AWS for each power level | Refvalue 100 measureoffser 0 Apply offset | Measurement source CombinedlQ -
threshold  threshold (o0 | e J

Load DPO data from file Save DPO dataset to file Store to flash
Continuous measure
CombinedIQ: 140 RFO[0]:1.01, Threshalds: 107 .. 255
250 - Level 0
Level 1

W Combinediq
200

150 |
100 |

50 -

od

T T T T T T T T T T T T 1
900 920 940 960 980 1,000 1,020

In most cases, we want to reduce the generated field close of the reader. This means, sliders, or threshold levels
must be moved down into the region of interest.

2.2.54 Saving a DPO setting

Once a satisfying DPO setting has been found, the DPO configuration can be saved and restored to a file with the
corresponding buttons.

The button Store to flash allows to write permanently the DPO settings to the board in persistent memory,
meaning the settings will be used after the board is powered off.

Figure 21. Load and save DPO

Load DPO data from file Save DPO dataset to file Store to flash

2.2.5.5 AWS

AWS (active wave shaping) is a feature of ST25R500. It lets the user control the shaping of the rising and falling
edges of the modulated signal. Ticking the “Active Wave Shaping” checkbox makes more GUI features available,
which let the user additionally influence the wave-shaping feature of ST25R500 per power level and per
technology. The DPO tab now lets the user control the static AWS configuration of the ST25R500 in a more
flexible way:

. Adjust transients for the waveshapes with slow to fast preset valuesFine-tune RF undershoot and
overshoot patterns per power level and modeMore granular adjustments of driver resistanceSelection of
modulation index used for each DPO level.

The active wave shaping is accomplished primarily by using the corresponding AWS registers, which are
incorporated in the GUI with so called preset values from the dropdown box. These preset values represent
transients in the waveshape reaching from slow to fast signal transitions. Individual adjustments of these AWS
registers can be done in the analogue config, which are then reflected as "Custom preset" in the DPO dropdown
window. Additionally, over- and undershoot patterns can be applied on top of the made AWS settings to allow
more reduction of over- and undershoots in special cases.

These parameters are stored and transferred to the analogue configuration settings and are automatically parsed
while switching to the DPO tab.
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As a result, the user finds the following new modes controlling AWS:
. DPO_A_106_Level0

. DPO_A_106_Level1

. DPO_A_106_Level2

. DPO_A_106_Level3

. DPO_B_106_Level0

. DPO_B_106_Level1

. DPO_B_106_Level2 DPO_B_106_Level3

They contain functions with register settings for mode A and B, with distinct parameters for up to four power
levels.

Figure 22. Analog configuration with DPO modes

Mode Actions
[0001] CHIP_DEINIT e Read from board Load from file
Mode ID (Hex) 0000 Functions
Id Function Register Mask Value RAW String Comment

7 POLL B COMMON_TX 1 AM modulation Reg + Res modulation ~ ~  R:0004 M:06 V:06 Enable resistive AM modulation

8 POLLB.106.Tx 2 am_mod 97% ~ R:0004 M:FO V:FO am_mod index<7:4>

9 POLL_B_106_RX

10 DPO_A_106_LEVELO Functions Filter User Defined v Add A Up

11 DPO_B_106_LEVELO Hashes Remove ¥ Down
12 DPO_A_106_LEVEL1 GUI FW active (RAM) FW stored (Flash) FW original

13 DPO_B_106_LEVEL1 899D230A 56641B62 Board Hashes

14 DPO_A_106_LEVEL2 Search function

15 DPO_B_106_LEVEL2

16 DPO.A 106 LEVEL3 Address Mask Search Clear

17 DPO_B_106_LEVEL3 Actions

Add A Up O store to flash
Remove ¥ Down Write to board Save to file Generate custom code Check

When using such an analogue config containing AWS settings, the GUI detects them when switching to the DPO
tab. This automatically sets “Active Wave Shaping” check box and enables advanced GUI widgets, showing NFC
A and B wave shapes, providing an easy way to fine-tune AWS parameters, as depicted in the following figure.

Figure 23. DPO tab

RFO Resistor ~ D24 e | Power levels 2 - ® Enable AWS for each power level | Refvalue 100 Measure offcet 0 Apply offset| | Measurement source | Combined1q -~
threshold  thrashold (oo | e

101 | 107 255 3

3.0 vo 210 5

NEC A Under/Ouershoct Brotection for Power Lavel 8 NEC B Under/Overshoot Protection for Dower Laval 0

Undershoct pattem 0x00  tr_am [ooK ¥ Overshost patiem 0x03 Enableam mod 3 (3] ammod [~ Undershoot pattern 0:00  tram [ASK v Overshost pattem  0x00 Enableam mod 2 (3] am mod [123 =

0000 OO0 OO ® ® O O O O O O 0O 0 OO OO O O O O O O O O o

am fal o0 [2] ] tenot. 0xa 3] wrest o0 (2] amrse wo [ ] mdres 0x40 amfal o0 [2] ] tentxt 00 [2] wrest 0x0 (2] amrse o0 [ [ md_res 000

11

The log window is shown below:

Figure 24. DPO log window

Output B %

Reading DPO data from file "C:/Program Files/S TMicroelectronics/ST25R300_EMVCo_GUT/dpo_config.xml”

enable: True, adjust: RFO Resistor (1), measure: CombinedIQ (3), (RFO resistor, Down threshold, Up threshold) -> Table[2]: (0, 107, 255) |
(9, 0, 106)

Write DPO data to the board: RFO Resistor, Down threshold, Up threshold) -= (0, 107, 255) (9, 0, 106)

The user can access a given set of power level parameters by clicking on the matching power level bar. The set
of registers and the wave shape background colour is updated accordingly.
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Figure 25. Choose a power level set of parameters

Down  Up
RFO Resistor ~ DO P 4 | Pawer levels 2~ ® Enable AWS for each power level

| Refvalue 100 Measure offset o |Apply offset | Measurement source Combinedlq -

101 v 107 255

2.05 ~ 106

NFC A Undr/Overshoot Protecton for Porer Level 1 NFC B Under/Oversheot rotection for Povier Lavel 1

Undershoot pattern 0xp0  tr_am |OOK ¥ Overchoot patten  0x0C Enable 3m_mod ﬂ am_mod [379% = Underchoot pattern Gxg9  tram |ASK ¥ Overhoot pattern 007 Enable am_mod £ am_mod [12%
o o0 o o o o o o o (u] [ ] L] o o (u] o L] (u] o L] a a o o L] L] L] (u] o a o a

am sl 00 2] ] tentct Oxa (2] trest 00 [2] am_rse 00 [2] ] md_res el am sl 0o [Z] tenbat 020 (2] trest 00 [2] amrise 00 (2] [l md_res 000

st N S oo A

The user can either set manually a register value (for example, registers 0x70, 0x71, 0x72, 0x73 for both NFC A
and B) or click on the tick boxes. The bits selected update the wave shape by highlighting the matching pulses in

yellow. The corresponding register value is updated too. This provides a visual and easy way to fine-tune which
undershoot and overshoot pulse to control.

Once the WUPA or WUPB loop button is pressed, the current AWS parameters are saved to the board and WUPA
(or WUPB) commands are continuously sent. This feature allows quickly fine-tuning and directly seeing the effect
with a scope, without going through the different tabs provided by the tool.

In order to apply new parameters, the loop command must be stopped first and started again to apply the
parameters to the board.

Some tool tips are available as reminder:

Figure 26. DPO use tooltips
NFC A Under/Owvershoot Protection for Power Level 0

Undershoot pattern  0uD0 tr_am IOOK VI Overshoot pattern (0003 En am_mod 3% am_mod Iﬂ?% "I

o o o o o o o O -] e ] ]

oo ] - Sl >~ = e~ Sl

o eg k04 <2:1> am_mod enable |
md_res (x40

Ve A

The AWS settings are shared with the analogue configuration tab. They are updated when switching back to the
analogue configuration tab. The log window shows:

Figure 27. Console export and import log messages
Output

Export Active Waveshaping config to the Analog Config tab: DPO_A_106_LEVELO, DPO_B_106_LEVELO, DPO_A_106_LEVEL1, DPO_B_106_LEVEL1.
GUI Hash EFECADBD

GUI Hash E2BBOCOC
GUI Hash 48B0SABE
GUI Hash 73ACCT4F

Import Active Waveshaping config from the Analog Config tab: DPO_A_106_LEVELQ, DPO_B_106_LEVELO, DPO_A_106_LEVEL1, DPO_B_106_LEVELL.

This allows the user to review them and uses the actions documented in the analogue config tab chapter (for
example, save to a file or generate custom code).
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Card emulation tab

This tab allows the user to configure the ST25R500 in card emulation. It either emulates a T4T (in case of NFC-
A), or a T3T (in case of NFC-F). Different contents can be configured.

Figure 28. Card emulation tab

Main Features Debug
_Power Tab Wake-up Analog Config DPO CR Antenna Card emulation
O nFca (O NFCF
System Code  12FC
UDlength 4 ~ UID 5F53544D e e
IDm 0011223344556677
ATQA 4200 SAK 20
PMm 00f0000000fffO0
URI Text Image
© noEF
Prefix URI
() ReflectMode
http: [fwaw. ~  stcom
Configure

Note that some changes to the default values can make this emulation not inter-operable with a phone anymore.
The memory of the card emulated is hosted on the GUI, and depends upon the PC reactivity and speed.

Figure 29. DLMA
1 Disable Dima ]
Read from board Load DLMA from file
Measure
Level  CEMRES  CERES down oo - Power levels (4 v Measure methods LM Field
threshold TS0
15 ~|lo ~| o = s B
B v 0 MK Hrz B
— Level 2 [8..11]
2 i v o v|s du B
E] ~ 0 v $ 15 5
Write to board Save DLMA to fle
Start
Field 7] r Level 0
8 Lve measure: 0 147 [ Level 1
Sample period: 11 msec | r Level 2
12 + =12
. ] F W Level 3
] W Live mezsure
B Refmeasure: 11 104 Lo
] W Ref measure
() cem: 11 - - a
@] 8] o B omomm
CE:0 o 84 -
o Zmce
- = Ee]
]
6 =6
4 [a
g / \ i { l \ l l l l i l 3
o0 Lo
T T T T T T T T T T T T 1
2 940 2960 2980 3 000 3020 3 040 3 060

page 18/35




UM3566

Reader mode

Note:

2.2.8

UM3566 - Rev 2

DLMA (dynamic load modulation amplitude) enables to configure the load modulation amplitude depending on
perceived field strength. The shown table is used to traverse through the different CE_RES and CEM_RES
values. The configuration allows up to four levels to be configured.

The "Read from board" and "Write to board" buttons enable to sync the board with the GUI values, which is only
needed if updates are done without any board connected. Otherwise, it is done automatically.

The "Load DLMA from file" and "Save DLMA to file" buttons allow read and write the GUI values from or to a file.

By pressing the "Start" button, the GUI switches the board into CE mode waiting for external field. The detection
of an external field triggers an interrupt, which processes the DLMA algorithm to update itself.

Visualization shows only interesting values if an external reader or mobile phone is presented.
Two different values are shown:
. The green line shows the reference measurement value at field on as used by the DLMA algorithm

. The red line represents a live measurement triggered by a GUI timer (accuracy subject to PC load). This
value is different from the other value if the reader is moving in relation to the board. Each red dot
represents one measurement event.

The measurement is triggered asynchronously by the GUI.
To improve the performance during the measurement, the GUI suspends logging while card emulation is running.

Card detect

This tab executes an algorithm to discriminate mobiles from NFC tags using various methods. The verdict and
reason are displayed. Such an NFC tag protection and detection mechanism is useful in wireless charging
applications to avoid charging in the presence of plastic and paper cards, which can be harmed by the charging
process.

Figure 30. Card detect

Main Features Debug
Power  Wakeup  AnalogConfig  DPOCR  DLMA Carddetect  Carkey  Relayresistance  Antenna  Card emulation

o ST25R500 Card detection

Distinguish between phones and RFID cards

Phone Detected

A single NFC device which supports multiple technologies found

B continuous scan

To operate this tab, put at least one NFC listen device (card/phone) close to the antenna to observe the result of
the detection. The result is visualized by changing the icon and also with some reasoning.
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When running the "Card Detect", the algorithm is able to distinguish between the following scenarios:

. Single device: A single NFC card was found.
. Multiple devices: Multiple NFC devices were found.
. Multiple technologies: Multiple NFC technologies observed in a single RF carrier.
. Device with other technology: A card-exclusive NFC technology was found.
. Single device with multiple technologies: A single NFC device that supports multiple technologies found.
. Single P2P device: A single NFC device that supports NFC-DEP or P2P found.
. Unknown device: Unable to complete the card detection due to an unknown or unexpected event.
229 Car key

This feature implements low-power polling, similar to the operation of automotive door handles.

The procedure works with Android phones and Apple iPhones® that are ready to present a digital key. Scanning
starts automatically.

Figure 31. Car key

Main  Featres  Debug
Power  Wakeup  AndlogConfiy  DPOCR  DIMA  Carddetect  Carkey  Relayresstance  Antenna  Card emulation

‘ @ ST25RS00 Car key

Gar key detection

Car key framework detection active

Car key App selection OK - Digital key framework supported

ST25R500 NFC READER
FOR AUTOMOTIVE

CCC digital key and
center console applications

Select
Rox: 00A404000DAD00D00B03434343444846 763100
Roc: SA005C020100D401003000

Place a phone on or close to the antenna and observe if the ST25R500 detects it. For discovered devices, it
executes a CCC select digital key framework and displays the result. On some devices, this can require specific
actions on the phone.

2.2.10 Relay resistance
The ST25R500 includes timers to measure the timing of cards. These timers enable protection against relay
attacks and support the implementation of algorithms such as the draft ISO/IEC 14443-4 Amendment 3 "Relay
attack protection mechanisms”.
Present a card and observe the timing. A timing can be set as a reference, and subsequent scans are compared
against this reference. The timing delta is displayed, allowing applications to detect relay attackers using these
deltas.
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Figure 32. Relay resistance

Main Features Debug

_Power Analog Config

o

Wake-up DFO CR DLMA Card detect Car key Relay resistance Antenna Card emulation

ST25R500 Timing measurement

High performance COMmMURcation time measurement

Timing measurement halted

Ready for Amendment 3
Relay attack protection mechanisms|

ISO/IEC JTC 1/SC 17/WG 8

Start Setas refernce

Device activated. NfcID: 0xD574666B, Length TL: Ox14, Format Byte TO: 0x78, TA: 0x80 TB: 0x70 TC: 0x02, Historical Bytes: 0x455041000000009171361400000000
1. Send "Select PPSE™: I(0)0, Expected Reply: I{0)0

PCD PICC

11007 ps (Ref: 10799.4 ps) .. Delta 207.68 ps 5239.2 ps (Ref: 5239.2 ps) .. Delta 0 ps

2. Send: R{MAK)1, Expected Reply: R{ACK)D

PCD PICC

169.92 s (Ref: 169.92 ps) .. Delta 0 ps 226.56 ps (Ref: 226.56 ps) .. Delta 0 ps

3, Send "Select PPSE™ I(0) 1, Expected Reply: 1{0)1

PCD PICC

5758.4 ps (Ref: 5701.76 ps) .. Delta 56.64 ps 5239.2 ps (Ref: 5239.2 ps) .. Delta 0 ps

Debug tab

The Debug tab allows the user to access the ST25R500 evaluation board kit at lower levels. Specifically, the user
can explore the different technologies in detail using the NFC-A / ISO 14443A, NFC-B / ISO 14443B, and NFC-
V /1SO 15693 subtabs. The Low level subtab is not dedicated to a specific technology. It allows the user to
control the assembled reader chip using chip specific commands as specified in the DS13658 datasheet.
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2.31 NFC-A /1ISO 14443A tab

Figure 33. NFC-A/ISO 14443A tab

Main Features Debug
NFC-A /150 14443A NFC-B /IS0 144438 NFCF [ Felica NFC-V /IS0 15693 Low level

0 NFC-A / 1S014443A

Execute ISO14443A technelogy commands

NFC-A Poller

Compliance mode

NG ™| Device List

TechnologyDetection i
CollisionResolution Sleep Wakeup
IscDep
Frame Size (F30) IsoDep Info ATS Info
256 bytes o
Device Identifier (DID)
o] ~
Maximum Baudrate
106 khit/s w
Hlande riivatin Frame Size (FSD) Send BaudRate (DSI) Freinfo
256 bytes | 106 kbitfs e
Device Identifier (DID) Receive BaudRate (DRI)
0 ~ 106 kbitfs w
Deselect RATS PPS
IsoDep APDU
Predefined MNDEF Select App o
Send Dats 00 A4 0400 07 D2 76 00 00 850101 00 Transceive

Receive Data

The NFC-A /1SO 14443A tab allows the execution/debugging of the different stages of NFC-A technology in
accordance with the NFC Forum™/ISO 14443A standard. The GUI highlights the next button to click to assist the
user. If the button is clicked and the operation is successful, the next suggested button is highlighted in blue. If a
card is present, successful communication guides the user through the TechnologyDetection and
CollisionResolution steps. The user then activates the card by clicking HandleActivation. After activation of the
card, the user sends predefined or custom commands to the card using the Transceive button.

Note: NFC Forum and the NFC Forum logo are trademarks of the Near Field Communication Forum.
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2.3.2 NFC-B / ISO 14443B tab

Figure 34. NFC-B / ISO 14443B tab

Main Features Debug
NFC-A /ISO 144434  NFCB/ISO 144438  NFCF[Felia  NFCV/ISO 15693  Low level

o NFC-B / 1S014443B

Execute ISO144438 technology commands

NFC-B Poller

Field Off Initialize

Compliance mode

it " Device List

TechnologyDetection -
CollisionResolution Sleep Wakeup
IsoDep
Frame Size (FSD) IsoDep Info AttribRes Info
256 bytes ~

Maximum Baudrate

106 kbit/s ~
Device Identifier (DID)

0 ~
PARAM1

a ~

HandleActivation

Deselect

IsoDep APDU
Predefined MDEF Select App v

Send Data Transceive

Receive Data

The NFC-B /ISO 14443B tab provides functionality to execute/debug the different stages of NFC-B
communication according to the NFC Forum™/ISO 14443B standard. The GUI assists the user by highlighting a
suggestion of the next button to press. The highlighted buttons take the user through the Initialize,
TechnologyDetection, CollisionResolution, and HandleActivation steps.
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233 NFC-F/FeliCa tab

Figure 35. NFC-F / FeliCa tab

Main Features Debug

NFC-A /IS0 144434  NFC-B /IS0 144438 NFCF [Felica  NFC-V /150 15693 Low level

NFC-F / Felica

Execute Felica technology commands

NFC-F Paller

Iitialize Bitrate | 212 kbiths ~

Compliance mode NFC e

Check Presence

CollisionResolution Device List

Foll Slots | 1slot o Service Code  All ~ Request Code Mo request ~

The NFC-F / FeliCa tab provides functionality to execute/debug the different stages of NFC-F communication
according to the NFC Forum/FeliCa standard. The GUI assists to the user by highlighting a suggestion of the next

button to press. The highlighted buttons take the user through the Initialize, TechnologyDetection, and
CollisionResolution steps.
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NFC-V /ISO 15693 tab

Figure 36. NFC-V / ISO 15693 tab

i

NFC-V [/ IS015693

Execute ISO15693 technology commands

NFC-V Poller
Field Off
Compliance mode

MFC

w

CheckPresence
CollisionResolution
Coll Resalution w Sleep
Request Flags

[ Address
SysInfo

GetSystemInformation

]

Block(s): 258

Blocksize: 4

Initialize
Slots
1

Inventory

Device List

Sleep

Select

[ select

Data Access

FirstBlock: 0
#Block(s): 1
ReadSingleBlock(s)

ReadMultipleBlocks

EI Fast 2

[+ () use option flag 3 b
ViriteSingleBlock(s)
WriteMultipleBlocks

The NFC-V / ISO 15693 tab provides functionality to execute/debug the different stages of NFC-V communication
according to NFC Forum™/ISO 15693. It provides help to the user by highlighting buttons to press. The
highlighted buttons guide the user through the Initialize, CheckPresence, and CollisionResolution steps. After
that, it is possible to execute ReadSingleBlock(s) to read one block of the card memory.
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2.3.5 Low level tab

Figure 37. Low level tab

Main Features Debug
NFC-A [ ISO 144434 NFC-B [150 144438 NFCF [Felica NFC-V IS0 15693 Low level

o Debug
Low fevel configuration
Send direct command
Command 0x60 Set Default ~ send
Mode and Speed
Mode NFCA / ISO14443 A ~
Guard Time 67300 [2] fe=5ms bespeed 106 “
FOT Listen 172 [ fe=ss43us rx-speed 106 ~
FOT Poll 5780 [2] ffc=s00us Set Mode Settings Comparison
TxRxNBytes
FWT 1356000 [¢] #fc=10ms #Bits in last tx byte 8bhits
T 0200 A4 0400 07 D2 76 00 00 85 01 01 00 14
R 0
[ cre_rx_manuaL [ crc_rx_keer [ par_Rx_KEeP [ nFcri_on (@ NFCV_FLAG_AUTO send
@ cre_mx aumo @ PAR_TX_AUTO @ acc_on Continuous Send
te_rx_equal [ alternate LSB
SPI pass through
Send Data BF 00 Transceive
Receive Data

The Low level tab allows direct control of the ST25R500 reader mounted on the board. For details, see the
ST25R500 datasheet (DS14593).
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3 Other dialog boxes and panels

3.1 Register map

In the menu, click View > Register Map to open the register map.

Figure 38. Open the register map

18 ST25R500 Eval GUI
File View Help
E mer Map Ctrl+M

? Show/Hide ’ @ &
Weh nfig Manager g
S
o

The Register Map window, shown in the figure below, is a view that displays all registers and their values. It also
allows changes to the register settings.

Figure 39. Register map

18 Register Map = x
File  View

Addr. 7 & 5 4 3 2 1 0 Value
00h: Operation 00 0 0 0 0 1 0 0 0 Ox02
01h: General a0 0 0 0 0 1 1 0 0 Ouic
02h: Regulator 02 0 1 1 1 1 1 1 1 One 7f
03h: TX Driver Config 03 O 0 1 1 0 0 0 0 0«30
0dh: TX Modulation 1 ) 0 1 1 1 0 1 1 0 76
05h: TX Modulation 2 05 O 1 1 1 1 1 1 1 O 7F
06h: CE Modulation 1 06 1 1 1 1 0 0 0 0 Onef
07h: CE Modulation 2 07 O 0 0 0 0 0 0 1 O
08h: GPIO Control 02 O 0 0 0 0 0 1 1 w03
0%h: RX Path Ana 1 09 O 1 1 1 0 0 1 1 73
OAh: RX Path Ana 2 (x0a 0 0 0 0 0 0 1 0 02
0Bh: RX Path Ana 3 xOb 1 0 0 0 0 1 0 1 B3
OCh: RX Path Ana 4 0 O 0 0 0 0 0 0 0 0«00
0Dh: RX Digital (0 1 1 0 0 1 1 0 0 Oxcc
OEh: Correlator 1 O De 1 1 0 0 0 0 0 1 O
OFh: Correlator 2 O Of 0 1 0 1 1 0 1 0 0Ox5a
10h: Correlator 3 10 0 0 0 0 0 1 1 1 007
11h: Correlator 4 011 1 0 1 0 1 0 1 0  Oxaa
12h: Correlator 5 12 0 0 0 0 0 0 1 1 003
13h: Correlator & 13 0 0 1 1 0 0 0 0 Ox30
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When the Register Map window is open, it displays a list of register names with their addresses on the left side.
On the right side, it shows the register values in hexadecimal. Between the register names and the register
values, there are also 8 bits, which represent the current contents of the registers. Click on a bit to toggle the state
from 1 to O, or vice versa. This feature is disabled for some read-only registers. When it is the case, the register
bits are grayed out.

3.2 Updating the firmware
To update the firmware, do one of the following:
. Click the Update Firmware button in the Board Info tab.
. In the top menu, click Help > Firmware Update.
. Press CTRL + F.
The Firmware update dialog box illustrated below allows the flashing of firmware on the MCU of the ST25R500
evaluation board directly from the ST25R500 evaluation board GUI. The GUI comes with firmware for the
evaluation board. The firmware combo box shows all the pieces of firmware located in the firmware folder
specified by the firmware dir parameter. The latest version of the firmware can be found at st.com. Clicking the

Update Firmware (using mass storage transfer) button flashes the firmware to the board. If multiple boards are
connected, ensure that the correct board is selected in the Boards combo box.

Figure 40. Firmware update

10 Firmware update >
This dialog will update the firmware on the board by copying the bin or hex file onto drive emulated by ST-LIME.
An alternative way is to use directly the STM32CubeProgrammer toolchain.
Fw dir srstherrmanu’appData’Local\Programs \STMicroelectronics\ST25R.500_Eval_GUI_vi1 0_0\firmware
Firmwares STEVAL-STM32L4x6-5T25R500_v1_0_0.hin o
Boards (E: ) NOD_L476RG ~  5can boards
1 board found
status

Update Firmware (using mass storage transfer) Close
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Logging

The Logging window is at the bottom of the GUI. It can be enabled/disabled in the View menu by selecting
Show/Hide > Logging. It shows the entire communication between the GUI and the connected reader. Any
request from the GUI is displayed in gray, while a positive response is displayed in green.

Figure 41. Logging

I8 ST25RS00 Eval GUI
Eile View Help

?2 B ] m

[
Web Register Map ReadoutRegisters  Config Manager
life.augmented

Main Features  Debug

Board Info Qverview

ST25R500 Startup

Set up connection the ST25R500 and access board information

Board Information

Fimware Version 1.0, 0 {rfalv4.0.2)

Demo Board Version  STEVAL-25R500

STM32 UID 37002200035030514c303920
Update Firmware
Serial Ports
Ccom COM29: STMicroelectronics STLink Virtual COM Port
Baudrate 921600 {default)
Connect
Disconnect

serDecSysGetDEVIDsR sp(devid: 0x00000415, st251d: 0xB0)

serﬁedysGeWerﬁoan(ﬁ&E%S56414C213323552353030, rfalversion: 0x00040002, fwVersion: 0x00010000, serHash: OxE1300A50)

If the communication fails for any reason, this is indicated by a red font in the Logging window.
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3.4 Help panel

To the right of each tab, there is a help panel that provides basic information about the current tab.

Figure 42. Help

Help n

0 Overview
|

This window provides an overview of the
main features of the ST25R500 NFC reader

Wake-up

* To conserve energy, the reader enters
a low power wakeup mode if no NFC
tag or card is detected in the vicinity.

* The settings can be changed and
transferred to the overview window in
the dedicated "Wakeup"” tab

Polling

The ST25R500 NFC reader is polling tags
and cards with different technologies. As
soon as a tag or card is detected, the
reader leaves the wakeup mode and starts
polling.

3.5 Configuration manager
Figure 43. Configuration manager
Config Manager
Actions AC DPOCR DLMA

o o B _
Rd from board Load from file
RAM Ox8lefSebc

Wr to board Save to fille [eind 7 ? E CUI 0x551a6bbe ?E GUI 0x8lefSebe ? | E

Make Persistent

The configuration manager enables users to load and store complete bundles of analog configurations and DPO
CR configurations in files and firmware. These configurations can be stored in RAM or, by selecting "Make
persistent," in an STM32 flash page.

The window contains an Actions group and groups with the relevant hash values for each configuration.The
Actions group allows the execution of commands on selected configurable items, such as reading and writing a
configuration generated in the GUI to or from the board. It is also possible to store the configuration in a file that
contains the selected configuration combination. The files are flexible and can store or load a single configuration
item or multiple configurations.
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Table 1. Document revision history

22-Sep-2025 1 Initial release.
Updated:
Section 2.2.5: DPO;
Section 2.2.5.1: DPO adjustment methods;
16-Mar-2026 2 Section 2.2.5.2: DPO measurement methods;
Section 2.2.5.3: DPO setting;
Section 2.2.5.4: Saving a DPO setting;
Section 2.2.5.5: AWS.
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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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