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User manual

ST25R300 evaluation board GUI for the STEVAL-25R300KA kit

Introduction

The PC software package (STSW-ST25R023) contains the ST25R300 evaluation board GUI and the ST25PC-NFC software
(STSW-ST25PC001).

The ST25R300 evaluation board GUI allows the user to communicate with the ST25R300 evaluation board
(STEVAL-25R300KA). It provides an interface to change a wide range of settings. It also allows different features of the
STEVAL-25R300KA kit to be executed and evaluated. This user manual provides a detailed description of the ST25R300
evaluation board GUI.

The ST25PC-NFC software (STSW-ST25PC001) gives access to all features of the ST25 NFC/RFID tags and ST25 dynamic
NFC tags. It is not the object of this user manual.

The PC software must be used with the ST25R300 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
. Select Setup Install Mode % X
ﬁ Select install mode
%
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 - ST25R300 Eval GUI 0.2.2 —

Select Destination Location
Where should ST25R 300 Eval GUI be installed?

q -

E[] Setup will install ST25R300 Eval GUI into the following folder.

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

Browse...

At least 38.5 MB of free disk space is required.
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It is possible to add the ST25R300 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 - ST25R300 Eval GUI 0.2.2

X
Select Start Menu Folder r
> /4

Where should Setup place the program's shortcuts?

o—
2= Setup wil create the program's shortcuts in the following Start Menu folder.
o—

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

STMicroelectronics\ST25R.300 Eval GUI Browse...

([CDen't qreate 2 Start Menu fol

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

Figure 4. Creating a desktop shortcut

8 Setup - ST25R300 Eval GUI 0.2.2

Select Additional Tasks
Which additional tasks should be performed?

3.

Select the additional tasks you would like Setup to perform while installing ST25R.300 Eval GUI, then dick Next.
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. The figure below shows a summary of the selected installation directories. Click install.

Figure 5. Ready to install

] Setup - ST25R300 Eval GUI 0.2.2 = X .
Ready to Install
Setup is now ready to begin instaling ST25R.300 Eval GUI on your computer. "’
Click Install to continue with the installation, or didk Back if you want to review or change any settings.
Destination location: s
C:\Userstherrmanu\AppDataLocal\Programs\STMicroelectronics\ST25R.300_Eval_GUI
Start Menu folder:
STMicroelectronics\ST25R 300 Eval GUI
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
18 Setup - ST25R300 Eval GUI 0.2.2 -
Completing the ST25R300 Eval GUI Setup Wizard
’ Setup has finished instaling ST25R.300 Eval GLI on your computer. The application may be
Iaunched by selecting the installed shortcuts.
’ Click Finish to exit Setup.
life.augmented -
3
Note: This software is only available for PCs running on Microsoft® Windows®.
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1.2 Hardware preparations

Communication with the board happens through the mini-USB J2 (STLINK-USB). On this port the STLINK
provides a virtual COM port used for communication.

Using the on-board Ul please select PCLink before connecting from PC GUI.

Figure 7. ST25R300 evaluation board - top view

&y < e i | STEVAL-25R300

STEVALSD25R300A
MMO0023A1 @

FOR EVALUATION ONLY
NOT FCC APPROVED FOR RESALE
NFC  ANT 66 x

65 ma

The STEVAL-25R300KA kit is described in a separate user manual.
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2 Reader mode

The application offers two different GUI modes:

. ST25PC-NFC
It opens a new window which allows to access ST25 Tags and its specific features through the connected

STEVAL-25R300 board.

. Reader mode
It allows the user to explore a wide range of functions in detail.

This section provides an overview of all the functions available in reader mode.
Figure 8. GUl modes

? ¥ %

Web Register Map FReadout Reaisters  Config Manager

The brighter blue color indicates that reader mode is enabled. To change the mode, click on the appropriate icon.

2.1 Main tab
The Main tab contains the Board Info tab and the Overview tab.
211 Board info tab
Figure 9. Board info tab
‘ 18 ST25R300 Eval GUI N - a X ‘
2 w o7
e
Main Features Debug GED G &
BoardInfo  Overview @ Board Info
STEVAL-25R300 Startu
o Set up connection the ST2R300 and arreg ‘board information z\'elcx_mel ‘3 "'el S‘TE'VAL—IZWW Eval GUI
This tool allows you to evaluate and test
Board Information ;i‘iggrreel:dlee:lures of the STEVAL-25R300
0.2.2(rfal v4.0.9) To get started, connect your evaluation
[N 7t ¥ STEvALSDZoRSMA e e
. Baud (921600 bauds). The COM
e ‘ 7 esi SOl e e

Update Firmuare
Under "Board information” the firmware.

version is shown. Please make sure to use
the latest version. Go to "Help - Firmware.
Update” to download the latest version.

Serial Ports
com (COM3: STMiroelectronics STLink Vrtual COM Port

Baurate 921600 (defaul)

FOR EVALUATION ONLY
NOT FCC APPROVED FOR RESALE
T 66 x 66 m

The Board info tab allows the GUI to be connected to the ST25R300 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 STEVAL-M25B1 main board.

The Update firmware button allows the user to update the firmware running on the STM32G0 on the STEVAL-
M25B1 main board. See Updating the firmware for more information.
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2.1.2 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 10. ST25R300 overview

18 ST25R300 Eval GUI
File View Help

? K @ ‘,I

Wieb Register Map Readout Registers  Config Manager

- o X

life.ougmented

Man  Features  Debug Help 5 x
BoardInfo  Overview .
0 Overview
@ STEVAL-25R300 Overview
Access to most relevant information about NFC reader status and NFC devices in the vicinity. This window provides an overview of the
main features of the STEVAL-25R300 NFC
. reader
Wakeup rezder in low power mode to reduce power consumption unti NFC tag or card s detected Polling oetect wrc devices in the vicinty of the antenna Wakeup
—1
Found tagsor devices «To conserve energy, the reader enters
LRef a low power wakeup mode if no NFC
od _q D Type tag or card is detected in the vicinity.
NFC reader pols consecutively for NFC
QRef 1 devices of dfferent technologies « The settings can be changed and
transferred to the overview window in
2 — the dedicated "Wakeup” tab
/\ [\j_\ [\\ 3 NFCY Polling
s N
1 i M 4 . o The STEVAL-25R300 NFC reader is polling
W V W Y v 7 W tags and cards with different technologies.
5 As soon as a tag or card is detected, the
perell reader leaves the wakeup mode and starts.
" v 6 polling.
v ey = .
vy :
9
15| 10
° Reader in low power mode @ Reader active

Wake-up Configuration Poling Configuration

A small window with settings opens after clicking on the Polling Configuration button.

Figure 11. Polling configuration

B Configuration ? >

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

Palling settings

Total duration 400 @ [ms]

Wakeup

Enable Wakeup when no card [nb of loaps]

(®) Use default internal configuration

Use custom configuration Configuration

UIDs Display Settings

Time to show in list (0=inifinite) [ms]

Lok | Cemel | 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.

UM3536 - Rev 1
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2.2

221
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To view the tab in full screen, click on the extended view icon.

Figure 12. Extended view

Click the same button again to exit full screen mode.

Features tab
This tab allows the user to discover the different features of the ST25R300 in the subtabs. Each subtab

represents a feature and provides different settings for the corresponding functionality.

Power tab
The Power tab allows the user to set the ST25R300 to five different modes:

Reset
Power-down
Wake-up

Ready

Ready + Field on

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 13.

Figure 13. Power consumption

18 ST25R300 Eval GUI

File View Help

?2 W

:
Web Register Map Readout Registers  Config Manager

Main  Features  Debug
PowerTab  wakeup  AnalogConfig  DPOCR

B

Card emulation

Help 8 x

o STEVAL-25R300 Power configuration

Set board to different power configurations to Measure reader power consumpLion

Power configuration

) Reset

O Pawer Down

) Wake-up

) Ready

© Ready +Fieldon

Power Consumption

= Reset = PowerDown = Wakep = Ready = Ready+Tx

Power consumption of board can be measured on L200

£0L300 L0 g |

88can cazg )
gewe caag 0302 ] E!E"I" [‘Em?léj
Beao cae P gagy :ﬂﬁ%, [ [

0 Power

This window provides a way to explore
the different power modes and enables
the measurement of the actual power
consumption.

* remove L200 to connect a current
probe. You will measure V_RF.

« Choose power mode / power
configuration - the NFC reader is then
automatically set to this mode.

* Please refer to datasheet for power
consumption details.
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2.2.2 Antenna tab

The needle shows the amplitude as measured on RFI, and the phase difference between RFI and RFO
(calculated back from I/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.

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 14. Antenna tab

Main  Featres  Debug
PowerTab  Wakeup  AnalbgConfy DPOCR  DIMA  Antenna  Card emulation
9.92126 ©, 2.06161 Vpp
500 q—
Antenna Measure
Measure
Continuous Measurment 00 7
Phase 134 (0x86) raw  9.92126 degrees
Amplitute 112 (0x70) raw 2.06 v
IVDODR 49 (0x31) raw 156.8 mA
VOD_DR 191 (0xbf) raw 4,969 v 300
VDD_TX 207 (Oxcf) raw 4844 v
VDD_IO 139 (0xBb) raw 3253 v
[ Log to output
200 -
VNA mode
Activate VNA VNA OFF
100
0
IVDD DR (mA)
223 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 ST25R300 datasheet (DS14655) 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 15. Wake-up tab with the configuration shown

18 ST25R300 Eval GUI - o x
File View Help Iy
? B ‘,’
Web Regster Map ReadoutRegsters  Config Manager
life.ougmented
Main  Featwes  Debug
PowerTab  Wakeup  AnalogConfig DPOCR  Antsnna  Card emulation
0 STEVAL-25R300 Wakeup
Low level access to configure and optimize wakeup functionaity
Start |Hide configuration| Send To Overview TADC -12 QADC -3 Interrupts occurred: 1: 6Q: 8
(1) Config generic 8 (2 Config 1 Channel 8 (3) Config @ Channel
Wakeup RQs Opion Reference 0 B Reference 0 B
Timer period (0 Forced reads Delta 7 [ e 7 B
8 RQ after WU period and measurement event 18 Auto Averaging Trigger Level Trigger Level
100ms
@ sbove () Between [ Below 8 Above [ Between (@ Below
Measurement Caliibration
Automatic Averaging Automatic Averaging
Length (0 Skip Calibration 8 Delay Calbration
() Indude Interrupt Measurement ] Include Interrupt Measurement:
B.3us v () skip ReCalibration (@) Delay Reference
Last measurment weight |64 ~ Last measurment weight 64 -
(5) Timer feature
5 [sec] .. record time. |21 | Path to store csvlog file: Cifl - STMicr
Start +Save CSV File Filename prefix {8 Append Time Stamp to filename.
@ Lint
-10 -1
ref
15 — highThresh
— lowThresh
-20
25
230
30 5 ®Qnt
25 —q
20 ref
153 — highThresh
104 — lowThresh
5
LE|
53

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 ST25R300 datasheet (DS14655). To change the settings, stop wake-up mode if it is currently

enabled.

Figure 16. Wake-up configuration shown

Send To Overview rapc 12 Qanc 3 Interrupts occurred: 1:6Q: 8

start | [Hide configuration

8 (2) Config I Channel @ (3) Config Q Channe!

(1) Config generic

Wakeup IRQs Option Reference 0 : Reference 0 s
— O Focedresss e ; B ode : i
{8 1RQ after WU period and measurement event 1@ Auto Averaging Trigger Level Trigger Level
woms
@ sbove [ Between (B Below @ sbove [ Between (@ Below
Measurement  Calioration
Automatic Averaging Automatic Averaging
Length () sk Calibration @ Delay Calbration
[ tnclude Interrupt Measurement [ tnclude Interrupt Measurement
B.3us v () skip Re-Calibration (@ Delay Reference
Lastmezsurment weight 64 ~

Last measurment weight 64 v

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 allows to monitor the 1/Q values over a fixed time for post-processing (e.g. calculate standard

deviation).

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.

224
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Attention:

Note:
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Figure 17. ST25R300 Analog config tab

18 ST25R300 Eval GUI — [m] X

File View Help

7 W O i ‘,’

Web RegisterMap Readout Registers  Config Manager
life.ougmented

Main  Features  Debug
PowerTab  Wekewp  AndogConfi  DPOCR  Antenna  Card emulation

o STEVAL-25R300 Analog Config

Access to low level analog configuration

Mode Actions

[0000] CHIP_INIT ~ Read from board Load from file

Mode ID (Hex) 0000 Functions

1d Function Register Mask  Value RAW String Comment

1 CHIPINT 1 miso pulldown 1 &2 003 2] R:00DT M:OC V:0C SPIMISO Pull downs

2 POLL_COMMON 2 regs VDD_DR adjusted (regd,regc) - R:D002 M:B0 V:00 Enable adjust regulator direct command

3 POLL A COMMON TX 3 regd 250mV  R:0003 METO V:30 Cenfigure proper LDO drop-out 200mV + regd*30mV: 250mV
4 POLLA106TX 4 AM modulation Reg + Res modulation | RaDOD4 M:06 V:06 Use AM via regulator and resistor, need to replicate FIELD_OFF
5 POLLAT06RX 5 md_res 7F 2] R:000S MiTF VTR specify md_res as highZ used with res_am

6 POLL A ANTICOL 6 dres 101 ~ RiD0D3 M:OF V:00 Set RFO resistance Active Tk

7 POLLA212TX 7 afe_gain_td 6dB | RiDODA M:OF V:02 Increased Gain for TD

8 POLLA212RX 8 CEMod1 0xFO | R:0006 M:FF V:FO Set passive listen modulation : max LMA

9 POLLA424TX 9 CE configuration 0203 *| R:0008 M:FF V:03 EMI capacitor switched for RW

10 POLL_A_424 RX 10 dig_clik_dly 0x07 | R:0009 M:FO V:TD Set Chopper compensation

11 POLL_A 848 TX 11 fdel 0x0C | R:001D M:FO V:CO Set CE FDT adjustment

12 POLL_A 848 RX 12 Activation + Deactivation threshold 0x89 | R:0057 M:FF v:30 Set External Field Detector thresholds

13 POLL_B_COMMON_TX 13 weak_disch Only weak discharge on AGD and - R:0028 M:08 V:08 Weak discharge VDD_A low power modes

14 POLL_B_106TX 14 tagdet_len 61.4us | R:0028 M:03 V:03 Force measurement pulse to 61.4us

15 POLL B 106 RX 15 man_wait_ok Enable delay | R:0093 M:40 V:40 man_wait_ok

16 POLL B 212 TX 16 wait_ok_count_set Ox0F 1] Ri003E Mi3F V:3F max wait_ok_count_set for best wake-up stability

17 POLL B 212 RX 17 discon_tad_out [] RiD024 M:04 V04 discon_tad_out to have stable diagnostic measurement
18 POLL_B424TX

19 POLL_B 424 RX

20 POLL B 848 TX

21 POLL_B_p48 RX

22 POLL_F_COMMON_TX Functions Fiter User Defined v Add aup
23 POLL_F_COMMON_RX Hashes Remove ¥ Down
24 POLLF_212TX UL FW active (RAM) FW stored (Flash) FW originl

25 POLLF 212 RX FAG2EESS FAG22E95 FAG22E3S FAG22E35  Board Hashes

26 POLLF_424TX

27 POLLF 424 RX Search functon

2 POLLY 26 T% Address Mask search Clear

29 POLL V_COMMON_RX actons

Add Alp [ 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.
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 applied to 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.

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 allows to send the settings into STM32 flash. It is used as 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 CR

DPO CR is a software-based feature that allows dynamic control of the transmitter voltage (VDD_DR), driver
resistance, and the generated RF field depending on the presence of a PICC. A 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 uses the current measurement capabilities of the ST25R300.

Figure 18. DPO CR panel overview

M8 ST25R300 Eval GUI k - (m) x
File View Help
m
? @ o B Lys
Web Register Map ReadoutRegisters  Config Manager
life.augmented
Main  Features  Debug
PowerTab  Wakeup  AnalogConfig DPOCR  Antenna  Card emulation
0 Dynamic Power Output - Current Regulation
Automatic adjustment of power output to optimize power and range and to stay within specification limits
Parameters
Target 60 [2] 193.330ma | Tveshold 2 2] 6.496ma | regemin 71 [2] 3337mv  max g5 [3] 4512mv | dresmin 5 [2] 167 max 10 [3] 409 | AwSlevells) ¢ v (SO LIS TG
urrent: (@ rege: ) dres: Target [ regerange [ dresrange
250 o £90 W aurent
W rege
45 d
200 | a0
F3s
2,150 4 £ 30
2
E 25 3
% 100 ] 20
F1s
504 10
Fs
o- =0
T T T T T T T T T T 1
L1} 200 400 600 800 1000
Operations
Load file Save fie
Read from board Write to board (] Store to flash
| STEVAL2®30 w022 DPOCRDisabled

The DPO function is enabled by clicking on the “Enable DPO” button.
The following section describes the DPO functionality and using the ST25R300.
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2.2.5.1 DPO CR details

The goals of DPO CR are:
1. reduce output power to ensure Hyax anywhere in the operating volume (especially in close distance)
2. increase output power to ensure Hyyn anywhere in the operating volume (especially in far distance (4 cm)

3. Limit the power consumption in strong coupling conditions to avoid overloading the board’s and USB supply
capabilities

It performs this task by changing the ST25R300 internal regulator (rege) to lower VDD_DR (the output driver

supply voltage) and by adjusting the driver resistance (dres). The criterion for regulation is the chip internal

measurement of the current flowing through the VDD_DR regulator. The algorithm tries to maintain the lowest
dres if possible.

The inputs of the algorithm are:

. Target current with a threshold, when measured value is off by threshold the algorithm tries to again
regulate
. rege min and max: Allowed voltage value range. Limits to be taken into account:

- Rege min needs to be above 3.3 V to have current measurement operational

- Rege max setting of VDD_DR should have at least 300mV drop to VDD_TX to have current
measurement operational

. dres min and max: Allowed driver resistance setting range. Displayed value is factor for RRFO
. AWS levels can be used to apply different AWS settings depending on rege settings.

The following example illustrates the operation of DPO CR when started from unloaded condition, then a load
(field detector) being placed and subsequently removed:

Figure 19. DPO CR operation

Parameters

(Desbiecro ] |y o - Target 60 [3] 193.330mA | Theshold 2 3] 6.446mA | regemin 71 [3] 3337mv  max 1075 S029mV dresmin 5 (3] 167 max 10 [3] 409 R
18 current: 56 (180.483 ma) (@ rege: 106 (4582 mV) (@ dres: 5 (1.67) @ Target () regerange () dres range
250 o 50  moarrent
W rege

45
M dres

200 b

current / rege
—
2
1
-
N w
G =]
B,

,_
z
2

Il
+—

20 )
N/ | )
A
|

T T T T T T T T 1
3920 3940 3960 3980 4000 4020

The arrows indicate:

1. Current slightly below target, system at maximum rege:107 and minimum dres:5. With approaching load the
current increases

2. Current was too high and algorithm starts to decrease rege
Decreasing rege was not sufficient anymore, now also dres is getting increased.

4. Rege at minimum, dres at maximum, output power cannot be further decreased. With increasing load now
also the current is increasing.

5. Load is getting removed, first dres gets decreased, then also rege gets increased
6. System settled back again to unloaded condition at max rege and min dres

w

2,252 DPO CR parameters
To use the dynamic power adjustment, the user has to choose parameters.
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Figure 20. DPO CR settings

Parameters

Target 193.380 mA[ Threshold EI 6.446 mA { rege min 3337 mV max 4512 mv I dres min EI 1.67 max 12.8 { AWS level(s) |0 v

DT77906V1

The parameters are:

. Target current which the algorithm tries to achieve by changing regulator and driver resistance settings.

. Hysteresis threshold to avoid oscillation. The default is 2.

. Power output is adjusted through regulator voltage (rege) and driver resistance (dres). Minimum rege is the
lowest driver supply, resulting in lower output power.

. Power output is adjusted through regulator voltage (rege) and driver resistance (dres). Maximum rege is
the highest driver supply, resulting in higher output power.

. Power output is adjusted through regulator voltage (rege) and driver resistance (dres). Minimum dres
results in lowest driver resistance and highest output power.

. Power output is adjusted through regulator voltage (rege) and driver resistance (dres). Maximum dres
results in highest driver resistance and lowest output power.

. AWS levels can be used to define waveshape settings depending on the regulated voltage chosen by the
algorithm.

The behavior of DPO CR can be observed by pressing the Continuous measure button. Then, the ST25R300
emits a continuous carrier with basic A/B polling, and displays the measured current, rege and dres values, and
DPO status in the GUI.

The DPO CR area in the status bar at the bottom right displays the actual AWS level used by the algorithm. It is
depicted by the background color (blue, green, yellow, or pink). The area is updated during continuous
measurement, displaying the rege voltage and the dres value used by the regulation algorithm. The dres value is
marked with an indicator showing when the limit set is reached: the character '_' denotes that the minimum dres
value is reached, and the character '"*' denotes that the maximum value is reached. Typically, DPO CR is used to
reduce the generated field in close proximity to the reader.

2,253 Saving a DPO setting

The Load file button enables to restore DPO CR parameters from a file, tune them using the GUI until a
satisfying configuration has been found, and save them thanks to the Save file button.

Figure 21. Load and Save DPO dataset

Operations

L

Load file Save file

DT77907V1

Read from board Write to board [] store to flash

The Read from board button enables reading the current configuration used by the firmware within the
connected board. The Write to board button allows writing the configuration displayed by the GUI to the board into
volatile memory (RAM). This means that these parameters are lost after the board is reset or removed from the
PC. To write the configuration permanently in persistent memory, click on the checkbox Store to flash and press
the Write to board button: the configuration is applied to the board and remains after reset or removal of the
board.

2.2.54 AWS

AWS (active wave shaping) is a feature of the ST25R300. It lets the user control the shaping of the rising and
falling edges of the modulated signal. Choosing the number of levels makes more GUI features available, which
let the user additionally influence the wave-shaping feature of ST25R300 depending on regulator setting and used
technology. The DPO tab lets the user control the static AWS configuration of the ST25R300 in a more flexible

way:
. Adjust transients for the waveshapes with slow to fast preset values

. Fine-tune RF undershoot and overshoot patterns per power level and mode
. More granular adjustments of driver resistance

. Selection of modulation index used for each DPO level.
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The active wave shaping in ST25R300 is accomplished primarily by using the corresponding AWS registers.

Refer to the document for more details.

These parameters are stored and transferred to the analog configuration settings and are automatically parsed

while switching to the DPO CR tab.

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

18 ST25R300 Eval GUI

- o X
File View Help
O]
?2 ® o 1S7]
Wieb Register Map Readout Registers  Config Manager
lite, augmented
Main  Features  Debug
PowerTab  Wakeup  AnalogConfig  DPOCR  Antenna  Card emulation
o STEVAL-25R300 Analog Config
Access to low level analog configuration
Mode Actions
[0000] CHIP_INIT v Read from board Load from fie
Mode ID (Hex) 0000 Functions
Id Function Register Mask  Value RAW String Comment
2 POLLF COMMON RX 1 AM modulation Reg + Res modulation | R:0004 M:06 V:06 Enable resistive AM modulation
24 POLLF.212.7% 2 am_mod 97% ~ Ri0004 M:FO V:FD am_mod index<7:4>
25 POLLF 212 RX 3 md_res x40 [ R000S M:7F Ved0 Resistive modulation
26 POLLF 424 7¢ 4 tram 00K | R0DIS M10V:00 tr_am: TX modulation type in digital control
27 POLLF 424 RX 5 am fall & rise 000 | ROME MFF V:00 configure AM reference (AWS) fall + rise time
28 POLLV 26 T 6 tdrest 000 | RODAF MOF V:00 AWS time 1
26 POLL YV COMMON RX 7 tentl 0x0A | RODIE MFD V:AD AWStime 1
30 POLL YV COMMON ANTICOL 8 ov_pattern 000 | R0DS3 MEFF V:00 Overshoot Protection register
31 POLLY.26.RX 9 un_pattern 000 | Ri0054 M:FF V:00 Undershoot Protection register
32 POLLV 53 RX
33 POLLV_106 RX
34 POLLV.212 RX
35 LISTEN_ON Functions Filter User Defined ~ Add Alp
36 WAKEUP_ON
- Hashes Remove ¥ Donn
37 WAKEUP_OFF Gur FW active (RAM) FW stored (Flash) FW original
38 DPO_A_106_LEVELD FDS30361 Board Hashes
39 DPO_B_106_LEVELD Search function
40 DPO_A 106 LEVELT Address Mask Search Clear
41 DPO_B_106_LEVEL1
Actions
Add Aup (] Store to fiash
Remove ¥ Down Virite to board Save to fle Generate custom code Check
| STEVALOR30 | fw0.22 DPOCRDssbled

When using such an analog config containing AWS settings, the GUI detects them when switching to the DPO
tab. This automatically sets the number of levels and enables advanced GUI widgets, showing NFC-A and NFC-B
wave shapes, providing an easy way to fine-tune AWS parameters, as depicted in the following figure.
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Figure 23. DPO CR tab

Parameters

DiEpblelORO Level(s) Target 193.380 mA [ Threshold 6.446 MA [ rege min 3337 MV max (117 El 5499 mV [ dres min 1.67 max 4.09

NFCA Underfcvershoot Protection for Power Level 0 NFC B Under/Qvershoot Frotection for Power Level 0

uUndershoot pattern tr_am [0OK | Overshoot pattern Enable am_mod am_mod [57% |  Undershoot pattern tr_am [ASK = Overshoot pattern Enable am_mod am_mod [12% =] g
000000000 8 8 OO0 0 0 d o o o o o v o s A A o A | 3
am_fall ] tenta tdrest am_rise ] md_res am_fall '] tent tdrest am_rise '] md_res E
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 color are updated accordingly.
Figure 24. Choose a power level set of parameters
[ een )
I ] ——
] |
I I E——
NFC A Under/Overshoot Protection for Power Level 3 NFC B Under/Overshoot Protection for Power Level 3 -
Undershoot pattern tr_am [00K | Overshoot pattern Enable am_mod am_mod [97% |  Undershoot pattern tr_am [ASK | Overshoot pattern Enable am_mod am_med [12% <] é
0 o 1 o O o o O A o 1 o Y o A A R R
ETE] ] tenbd tdrest ELrE ] L am_fall ] tenb tdrest s ] L 5

The user can either set manually undershoot/overshoot register value both NFC-A and NFC-B, or click on the tick
boxes. The corresponding register value is updated too.

Once the continuous measure button is pressed, the current AWS parameters are saved to the board, and
alternatively WUPA and 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.

New parameters are sent to the firmware when restarting the continuous measure.

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

Figure 25. Log confirming export of AWS registers

Output g X

Export Active Wawveshaping config to the Analog Config tab: Successfully exported: DPO_A_106_LEVELD, DPO_A_106_LEVEL1, DPO_B_106_LEVELD, DPO_B_106_LEVEL1.
GUI Hash 42F7BF23

This allows the user to review them and uses the actions documented in the Analog Config tab chapter . For
example: save a file or generate custom code.
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2.2.5.5 Card emulation tab

This tab allows the user to configure the ST25R300 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 26. Card emulation tab

Main Features Debug
_Power Tab Wake-up Analog Config DPO CR Antenna Card emulation

[« N ) NFCF
System Code  12FC
UDLlength 4 « UID SFS3544D yeism ade
om 0011223344556677
ATGA 4200 SAK 20
PMm 00f0000000fFI0
URI Text Image
O noEF
Prefix URI
() ReflectMode
http: /fwww, ~ 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.
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2.2.5.6 DLMA

Figure 27. DLMA

Main Features Debug
_Fower Tab Wake-up Analog Config DFO CR DLMA Antenna Card emulation

Configure dynamic load modution
[ Disable Dima ]
Read from board Load DLMA from filz
Measure "
Level CEMRES  CERES down mea:re P Powerlevels 4 Measure methode LM Field
threshold  treshold
5 v 0 v| o H 3 =
3 v oo v| 4 5 7 =
Level 2 [3..11]
2 1 o~ ~| 8 du B
9 ~ |0 ~ |11 5 15 =
Wirite to board Save DLMA to file
Start
Field 7] r Level 0
@ Live measure: 0 14 ] C 14 Level 1
Sample period: 12 msec ] C Level 2
DLMA Info 12 B r12 W Level 3
] N M Live measure
B Ref measure: 10 - L
o 10 4 w - _ 10 W Refmeasure
- CEM: 11 1 [ Q mcem
CE: 0 o 84 8
] i g mCcE
o B F Fal
] &
6 — ]
44 Fa
2 L2
0= * h bbb d} > 1“ —0
I T T T T T T T T T T T T T T T T T T T T T ]
1 600 1620 1 640 1 660 1 680 1700 1720

DLMA (dynamic load modulation amplitude) allows to configure the load modulation amplitude depending on
perceived field strength. The shown table is used to traverse through the different CEM_RES values.

Measured values a be visualized.

Visualization shows only interesting values if an external reader or mobile phone is presented.
Two different values are shown:

. The value at field on as used by the DLMA algorithm

. A live measurement triggered by GUI timer (accuracy subject to PC load). This value is different from the
other value if the reader is moving in relation to the STEVAL-25R300 board.

2.3 Debug tab

The Debug tab allows the user to access the STEVAL-25R300KA 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 /
ISO 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 28. 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 29. 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 to 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 30. 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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234 NFC-V /ISO 15693 tab

Figure 31. NFC-V / ISO 15693 tab

B ST5R200 Eval GUI

- o X
File View Help

e ®m m 2 Kyy
Readermode Demomode STEPCAFC  Web

Man  Features  Debug Help
NFCA/ISO 14434 NFGB/ISO 144438 NFCY /IS0 15693 Lowlevel

0 NFC-V / 1S015693

Execute 15015693 technology commands

NFCY Pollr

Compliance mode: Slots

ChediPresence evice st
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s 29 g e ] |-
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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 32. Low level tab
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Receie 0ata [ ]

The Low level tab allows direct control of the ST25R300 reader mounted on the board. For details, see the
ST25R300 datasheet (DS14655).
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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 33. Open the register map

18 ST25R300 Eval GUI
File View Help
"= Register Map Ctrl+M

? S%wr‘Hide ’ | @
0 ™EpT

Web Reg) =—wonfig Manager

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 34. 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 04 O 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 Cre0d 1 1 0 0 1 1 0 0 Ouxcc
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 ST25R300
evaluation board directly from the ST25R300 Eval 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 35. 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 C:YUserstherrmanu\AppDataLocal\Programs \STMicroelectronics\ST25R.300_Eval_GUIfirmware
Firmwares STEVAL-ST25R.300_v0_2_2.bin o
Boards (D:/) STEVALHM25E ~  5can boards
1 board found
status

Update Firmware (using mass storage transfer) Close
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3.3 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 36. Logging
18 ST25R300 Eval GUI

o x
? N o] )

Web Register Map ReadoutRegisters ~ Config Manager

Msin  Featres  Debug

life.augmented
BoardInfo  Overview

o STEVAL-25R300 Startup

Set up connection the ST25R300 and access board information

Board Information : |
% STEVAL-25R300
Firmware Version 0.2 2(rfal v4.0.2) o % STEVAL$D25R300A
Demo Board Verson ~ STEVAL-25R300 MMo023A1
sTMI2UD 30017000250314746393120
Update Firmware
Serial Ports
com COMS: STMicroelectronics STLink Virtual COM Port
Baudrate 921600 (default)

Connect

Disconnect

FOR EVALUATION ONLY
NOT FCC APPROVED FOR RESALE
W 6

FalVersion: 0x00040002, fisVersion: 0x00000203, sertiash: OxID048624)
fevId: OX00000415, st25r1d: 0xE1)

FalVersion: 0x00040002, finVersion: 0x00000202, serHash: Ox1D048824)
fevId: Dx00000415, st25r1d: 0xB1)

(UIdWO: 0300 17003C, UidW 1 0x47315002, UichW2: 0x20313946)

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

UM3536 - Rev 1

page 26/32



‘,_l UM3536

Other dialog boxes and panels

3.4 Help panel

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

Figure 37. Overview

Help g x

o Overview

This window provides an overview of the
main features of the STEVAL-25R300 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 STEVAL-25R300 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 38. Configuration manager
Cenfig Manager
Actions AC DPOCR DLMA

B ac @rorock @ DMa

RAM Ox8lefbebc

Rd from board Load from file

Wr to board Save to file GUT 0x551atbbe ?||E GUT 0x81lefSebc ?||E

Make Persistent

The config manager allows to load and store complete bundles of analog Configs and DPO CR configuration in
files and also in firmware - either RAM or with "Make persistent" also into an STM32 flash page.
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IMPORTANT NOTICE — READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgment.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, refer to www.st.com/trademarks. All other product or service names
are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2025 STMicroelectronics — All rights reserved
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