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’l life.augmented User manual

ST25R3916-DISCO and STEVAL-25R3916B
reference graphical user interface

Introduction

The ST25R3916-DISCO GUI (STSW-ST25R010) software allows the user to configure,
evaluate, and communicate with the ST25R3916-DISCO and STEVAL-253916B kits using a
PC.

The software must be used with the ST25R3916-DISCO or the STEVAL-253916B Kkits,
which include a ready-to-use board to interface with the host PC through USB. This
software allows the user to evaluate the features of ST25R3916 and ST253916B, high
performance NFC universal device and EMVCo readers, communicating with the 32-bit
core STM32L476 MCU via the SPI bus.

The boards are powered through the USB port, and no external power supply is required.
They include an ST25R3916 or an ST25R3916B device, an etched antenna, and the
associated tuning components.

This software package includes the ST25PC-NFC software, which allows access to all
features of ST25 NFC / RFID Tags and ST25 Dynamic NFC Tags.
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Demonstration kits UM2517

1 Demonstration kits

This section describes the USB driver installation, and the GUI (graphical user interface)
software for communication between the PC and the kits.

1.1 Board installation

To install a board, connect it to a PC with a USB cable leading from micro USB on MB1396
to a USB port capable to deliver more than 250 mA of current. Usually, this kind of port is on
a powered USB hub, or directly on a PC.

1.2 Installing the ST25R3916-DISCO software (STSW-ST25R010)

To install the ST25R3916-DISCO development software (STSW-ST25R010)

e Download the latest version of the ST25R3916-DISCO development software from
www.st.com

e Execute the installer and follow the GUI install procedure

When the installation process is complete, the ST25R3916-DISCO development software
can be used.

Note: The boards operate using USB HID (human interface device class). There are no special
drivers. Windows® uses stock mouse and keyboard driver.

1.3 Firmware update

The demonstration kit contains a firmware, and it is advisable to update it before using the
STSW-ST25R010. There are two methods available, detailed in the next subsections.

1.3.1 Method 1: DFU of STM32L4

The ST25R3916-DISCO demonstration kit contains a DFU driver, to install before going
through a firmware update. Typically, the driver is installed in background. If this fails, open
the GUI, select “Firmware update” and follow the procedure detailed below.

1. Selectin the menu “Help” the entry “Firmware update”. A file chooser opens, select a

firmware .hex file matching the board. If the DFU driver is already installed, the
firmware update takes a few seconds, otherwise go to point 2.

3
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2. If the DFU driver is not installed, open the “Device Manager” window (no need to wait
for the GUI feedback):

a)
b)

¢)]

Select under “Other devices” the “STM32 BOOTLOADER”

Click on the right button of the mouse and select “Update driver software”
(Figure 1)

Select “Browse my Computer for driver software”

Enter “C:\Program Files (x86)\STMicroelectronics\ST25R3916_Discovery GUI
\Driver” and install it

Under “Universal Serial Bus controllers” appears “STM device in DFU Mode”
(Figure 2)

In the meantime, the ST25R3916-DISCO GUI is in timeout, and the USB field in
the status bar is red

To do the update, restart from point 7

The loading of a wrong firmware makes the board unusable. In this case, as no Boot button
is available, use method 2 (see Section 1.3.2).

Figure 1. Device manager window
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1.3.2
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Figure 2. Device detected
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----- g 5TM Device in DFU Mode

Method 2: ST-Link

Use the ST-Link integrated on MB1396. Connect the mini USB to your PC and simply drag
and drop the firmware binary to the new appearing drive.

3
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ST25R3916 Discovery GUI tab

If the software package is installed correctly, the demonstration is put into USB mode (User
button while starting), the ST25R3916-DISCO board is connected via micro USB to PC USB
port, and the main menu is displayed (see Figure 3).

The toolbar also contains the ST25PC-NFC icon, which enables the ST25 tags editing. To
open it, click on the ST25PC-NFC icon, while a board is connected. The Disco GUI
automatically disconnects from the board, and opens the ST25PC-NFC to take control of
the board. To go back to the Disco reader functionality, just close the ST25PC-NFC or click
on the icon again. The ST25PC-NFC is closed automatically in this latter case.

See Section 4 for details.
The firmware version number is shown in the status bar of the main window.

This tab allows the user to access several submenus:
e  StartUp tab (Section 1.4.1)

e Antenna features tab (Section 1.4.2)
e  Wakeup tab (Section 1.4.3)

e DPO (Section 1.4.4)

e Polling tab (Section 1.4.5)

e NFCIP tab (Section 1.4.6)

e ISO 14443A tab (Section 1.4.7)

e ISO 14443B tab (Section 1.4.8)

e ISO-DEP tab (Section 1.4.9)

e ISO 15693 tab (Section 1.4.10)

e FeliCa™ tab (see Section 1.4.11)

e  Card Emulation tab (Section 1.4.12)
e NFC Type 1 tab (Section 1.4.13)

e NFC Type 2 tab (Section 1.4.14)

e Debug tab (Section 1.4.15)

e Analog Config tab (Section 1.4.16)

UM2517 Rev 3 7/40
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1.4.1 StartUp tab

Figure 3. StartUp tab

ST25R3916 Discovery GUI - a X

File View Settings Help

Register Map  Readout Registers ST25PC-NFC ’ ‘

life.augmented

Startup  AntennaFeatures  Waske-up  Poling NFCIP  [SO 14443A  1SO 144438  [SO-DEP  [SO 15683  FeliCa  CardEmulaton NFCTypel NFCType2 Debug  AnslogConfig  DPO

Demo Board Check

Demo Board Information

Firmware Version  [1,4.2 ]

Demo Board Version ‘STZEREQ 16-DISCO (MB) v1.4.2 ‘

5TM32UID ‘4hEIIJ49EIIJEIaED47334339342D ‘

For enabling USB mode,
Power/Reset Motherboard while keeping the USER button (blue) pressed

Adjust Regulators

Regulator state unknown

Measure Supply

Power supply values unknown

ST25R3916

Calibrate Antznna
(without card!)

Antenna state unknown

Identify

Qutput

5T25R.3916 Reader Board Removed

ST25R3916 Reader Board Detected, . 'ST25R3916-DISCO (MB) v1.4.2 FW=1.4.2
Chip variant ST25R.3916

ST25R3916-DISCO (ME) v1.4.2

The status tab on the bottom right corner shows the connection status. If the HW is
successfully connected via USB the status turns to green, and displays the firmware
version.

e  Click on “Demo Board Check” button. This action checks the USB connection to the
demonstration board, and reads the board information required for the GUI operation.
The configuration of the ST25R3916/ST25R3916B is based on this information.

e Click on “Adjust Regulators” button to set automatically the regulators. This command
improves the system power supply rejection ratio.

e Click on “Calibrate Antenna” button. This command automatically adjusts the
resonance frequency of the antenna LC tank.

e Antenna trimming OK is displayed next to the button.

When the Start-up procedure is done, the user can proceed using the other tabs.

3
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1.4.2 Antenna features tab
Figure 4. Antenna features tab
§T25R3916 Discovery GUI - a he
File View Settings Help
Register Map  Readout Registers Reader app | ST25PC-NFC ],fe_uug’n‘cﬁd
Startup  AntennaFeatres  Waskeup  Poling  NFCIP 150 144432  ISO 144438  ISO-DEP  [SO 15693  FeliCa  CardEmulaton NFCTypel NFCType2 ‘ol
Tune
[ Target Amplituds [mv] 177
[ Target Phase [7] s0.00 %] 128
Serial & Parallel capadtance variable hd
[ Expert mode 10? R E:U
Tune Antenna = ' - 0
Continuous Tune Antenna . ’ ,
Measure 140\ ,40
Measure Antenna N ~
Continuous Measurment Antenna
160 20
VNA mode
[] Antenna VNA mode
Presets
AATA AATE 180 1.99206 Vipp, 108.035 ©
[ Reader |oxan | [oxe0 |
Ccard  [oxa0 | [ox80 |
AAT_A (Serial Capacitance) I
AAT_B (Parallel Capacitance) |
Output & X
Tune antenna: AAT_A: 133, AAT_B: 3 (Measures 25in 275ms)
Amplitude: 1.99206 Vpp(153), Phase: 108.035 =(96) .. flamplitude, phase) = 48
[ s [ 143 DPODssbied
e The needle shows the amplitude as measured on RFI, and the phase difference
between RFI and RFO.
e The antenna can be tuned for a target amplitude or a target phase, or for a combination
of these parameters.
e  Click on “Measure Antenna” button to measure these three values.
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.
The “Auto Adjust Antenna” button allows the user to tune the antenna. This action can be
done continuously by pressing the “Continuous Adjust Antenna” button.
It is possible to manually adjust the DAC driving varicaps, it is advised to use the
“Continuous Measurement” to see its effect.
Note: The menu can be easily used for matching network evaluation of ST25R3916/ST25R3916B

3
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1.4.3 Wakeup tab
The devices offer different wake-up modes. Each one generates an interrupt to the
microcontroller in sleep mode:

1. Inductive (amplitude)
2. Inductive (phase)
3. Capacitive (not available on ST25R3916B)

Note: This demonstrator is for evaluation purposes. There are continuous updates ongoing, which
may result in extra current consumption. The “read at interrupt only” switch avoids
interaction and minimizes the current.

Inductive wake-up
The inductive wake-up scans periodically the input signal amplitude and the phase
difference between output and input signals. If one of these antenna tuning parameters
changes, an interrupt is generated.
To achieve the offset level click on “Measure” and “Measurement to Offset” buttons to set
the initial status (“Offset”).
Figure 5. Wakeup window - Inductive (amplitude) wake-up enabled
ST25R3916 Discovery GUI - O X
Fle View Settings Help
Register Map  Readout Registers ST25PC-NFC ].te.uug’meﬂd
Startup Antenna Features Wake-up Poling NFCIP 150 144434 150 149438 1S0-DEP IS0 15693 EeliCa Card Emulation NFC Type 1 NFC Type 2 2@\
Mode Capacitive Sensor Configuration Settings
® Inductive(AmpIitude) Delta(window size) Static Offset
Do "Measure” without a tag on the antenna Sensor gain 2 2l Lo o= -
O Inductive(Phase) Timer periad
P 100ms -
oo Hessure s et Calibration value | Auto - X Automatic Averagin
O Capacitive [ Automatic Averaging ging
- Run notebook on battery to avoid nise from mains Enable cyciic nterrupt {to] .
- Do "AutoCalibrate” and "Measure™ in a dean environment AutoCalibrate Measure @ interrupt only ==
{no capacitive interference) 4
[ software based tag detection
Reference Measurement
—Measurement to Offset —
Start
156
154
152
150
148
146
144
142
T T T T T 1
0 10 20 30 40 30
Interrupts occurred:
23
Output a8 X
[ s || 143  CPODisabled
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Figure 6. Wakeup window - Inductive (phase) wake-up enabled

ST25R3916 Discovery GUI - [m] x
File View Settings Help
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. Enable cydic interrupt (wto)
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( ) 4
[ software based tag detection
Reference Measurement
—Measurement to Cffset >
Start
180
175
170
165
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155
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r T T T T T T 1
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14
Output 5 X

Different wake-up ranges can be achieved with the phase or amplitude method, depending
upon the antenna matching network.

Capacitive wake-up

This method (not available on ST25R3916B) allows the user to measure the capacitance

across two electrodes.

Click on “AutoCalibrate” button to do the calibration and to remove the parasitic
capacitances influence. The “AutoCalibrate” button works only if the calibration value is
set to “Auto”. Alternatively, it is possible to set manually the calibration value.

Click on “Measure” and “Measurement to Offset” button to set the initial status

(“Offset”).

Click on “Start” button to initiate the autonomous wake-up mode.

The measured values are shown in Figure 7, where each interrupt is indicated by a red dot.

UM2517 Rev 3
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Figure 7. Wakeup window - Capacitive wake-up enabled

$T25R3916 Discovery GUI - o x
File View Settings Help
Register Map  Readout Registers ST25PC-NFC life,augmented
Startup Antenna Features Wake-up Palling NFCIP ISO 14443A 15O 144438 ISO-DEP ISO 15683 Felica Card Emulation NFC Type 1 NFC Type 2 Debug Analog Config oPO
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Timer period 135 =
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® Capacitive [] Automatic Averaging
= ici w
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Reference Measurement
—Measurement to Offset —>
Start
138
136
134 4
132
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128
r T T T T T T T T T T T |
0 20 40 &0 80 100 120
Interrupts occurred:
%
Output & x

Additional parameters are:

e Delta (window size) defines the window in which no interrupt is generated. If the
actual measured value is within the window range, no interrupt is generated.

e Timer period defines how often the measurement procedure is executed.

e Automatic averaging selects an automatic or static offset value. In case of an auto
averaging, the offset is dynamically adjusted to the environment conditions. If this
option is active, the offset changes dynamically with a weighted factor that can be
selected. The weight option defines how fast the offset value is adapted to the new
environment conditions.

3
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DPO

DPO stands for dynamic power output. It is a software-based feature for the dynamic control
of the transmitter driver resistance and the generated RF field, depending upon 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 either the amplitude or the phase measurement
capabilities of the ST25R3916 and ST25R3916B devices.

Figure 8. DPO panel in disabled state

ST25R3916 Discovery GUI

Eile View 3ettings Help

‘ake-up Poliing NFCIP

Output

Register Map  Readout Registers ST25PCNFC life.augmented

150 144434

- m] X

50 144438  1SODEP SO 15693  FeliCa  CardEmuiaion NFCTypel NFCType2  Debug  Analog Config  DPo 4

Enable DPO

The DPO function is enabled by clicking on the “Enable DPO” button. The panel adds
additional user fields and shows threshold levels in a graphical view.

The following section describes the DPO functionality with two power levels.

UM2517 Rev 3 13/40
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Figure 9. DPO panel enabled

I8 ST25R3916 Discovery GUI

Eile View Settings Help

- m} x

Register Map  Readout Registers pp | ST25PC-NFC
g P g Reader ap; life.ougmented
iakeup  Poling NFCIP  ISO 14443A ISO 144438  1SODEP 15015693  FelCa  CardEmulaon NFCType 1 NFCType2 Debug  AnalogConfig DPO 4 b
Disable DPO
RFO resistor 2247 e Power levels |4 + | [] Enable AWS for each power level Measurement source | Amplitude ~
threshold  threshold
a1 I ]

Load DPO data from file

Save DPO dataset to file

Continuous measure

Amplitude: 1972.04my (152) [] Phase: 110.325° (32)

M

o0

=
|

200

150

-
=)
=

w
=

=)

RFO[0]:1.0, Thresholds: 200 .. 255
Level 0
Level 1
Level 2
W Level 3

W Amplitude

T T
40 60 80 100 120

T 1
140 160

Cutput

Write DPO data to the board: (RFO resistor, Up threshold, Down thresheld) - {0, 255, 200) (1, 210, 150) {2, 160, 100) (3, 110, 50) status: 0

DPO measurement methods

The two drop-down fields at the top of the DPO screen allow the user to configure the
number of power levels and the source of measurement to be used to adjust the RF power.

One of the two measurement methods (amplitude or phase) can be chosen.

The amplitude measurement method uses the received signal level at the RFI as the basis
for the switchover thresholds for power reduction. 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.

Setting the DPO

o  Select one of the three measurement methods detailed in Section 1.4.3 for the dynamic
power output adjustment. This example focuses on the amplitude based measurement,

with two power levels.

14/40 UM2517 Rev 3

3




UM2517 Demonstration kits

Figure 10. Setting DPO with amplitude based measurement, using two power levels

REO resistor Gonn 1 P Powerlevels [2 7| [ Ensble AWS for each power level Measurement source | Amplitude +

Load DPO data from file Save DPO dataset to file

Continuous measure

To use the DPO and to find the correct threshold levels, press the “Continuous measure”
button. The device 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 amplitude level
changes in the graphical representation. This is denoted by a voltage level value at the top
of the graph, as well as by a line continuously drawn into the graph, with its decimal
representation. We can also see blue and green horizontal bars, spanning a threshold range
in the graph, and simultaneously responsible for setting the RFO resistance linked to it.

At a certain position of the reader plane, the DPO switches from the blue to the green bar.
This means that the driver resistance has successfully switched from 1.0 to 2.0 Q in this
case. When the PICC is removed, the DPO resides in the green threshold area, and never
goes back to the blue bar. This situation is shown in Figure 11.

Figure 11. Enabled DPO with not optimized threshold settings

1 §T25R3915 Discavery GUI - o x
Flle View Settings Help
. . h I
Register Map  Readout Registers | Reader app | ST2SPC-NFC life.augmented
b AntennaFestres  Wakewp  Poling  NFCIP 150 144434 IS0 144438  ISO-DEP 150 15693  FeliCa  CardEmulaton  NFCTypel MNFCType2  Debug  AnsbgConfig  DPO o
Disable DPO
RFO resstor 000 1 B g Powerkevels [2 = | [ Ensble AWS for each power level Measurement source |Ampitude ~
Load DPO data from file Save DPO dataset to file
Stop Continuous measure |
Amplitude: 1953mV (150) [ Phase: 115.478° (83) RFO[5]:2.02, Thresholds: 150 .. 210
250 o Level 0
1 Level 1
Level 2
200 _- W Level 3
1 W Ampiitude
150 o
100
50
o]
i . T . : . : : ; . )
6,860 6,880 6,900 6,920 6,940 6,960 6,980
Output 8 %
Write DPO data to the board: (RFO resistor, Up threshold, Down threshold) -> (0, 255, 200) (5, 210, 150) status: 0

The device is stuck in the green region because the actual amplitude value (2.46 V = 189d)
is lower than the up threshold of 210. The up threshold for the green bar must be decreased
below 189 by changing the value in the up threshold field, or directly moving the edge of the
green bar with the mouse.

3
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Figure 12 shows an example of how the threshold levels can be set to switch between two
resistance values.

Figure 12. Switching resistance values

REO resistor Gonr 1 P e Powerlevels [2 7| [ Ensble AWS for each power level Measurement source |Amplitude.

In most cases, the user must reduce the generated field in close proximity of the reader.
This means that sliders or threshold levels must be moved down into the region of interest.

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.

Figure 13. Load and save DPO dataset

Load DPO data from file Save DPO dataset to file

AWS

AWS (active wave shaping) is a feature of both ST253916 and ST25R3916B. It lets the user
control the shaping of the rising and falling edges of the modulated signal. Ticking the
“Active Waveshaping” check-box makes more GUI features available, giving additional
possibilities to influence the wave-shaping feature per power level and per technology. The
DPO tab lets the user control the static AWS configuration in a more flexible way:

e Adjust transients for the waveshapes with slow to fast preset values (ST25R3916B
only)
e Fine-tune RF undershoot and overshoot patterns per power level and mode

e  More granular adjustments of driver resistance
e  Selection of modulation index used for each DPO level

The active waveshaping in ST25R3916B is accomplished primarily by using the
corresponding AWS registers, incorporated in the GUI with so called preset values from the
drop-down box. These preset values represent transients in the waveshape reaching from
slow to fast signal transitions. Individual adjustments can be done in the analog
configuration, they are reflected as “Custom preset” in the DPO drop-down window.
Additionally, over- and undershoot patterns (available on both ST25R3916 and
ST25R3916B) can be applied on top of the AWS settings, resulting in an additional
reduction of over and undershoots in special cases.

These parameters are stored and transferred to the analog configuration settings, and are
automatically parsed while switching to the DPO tab.

3
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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, up
to four power levels.

Figure 14. Analog configuration with DPO modes

Mode Actions
[crue_ar ] Read from board Load from fike
Mode ID (Hex) Functions
Mode 1 5 ~
1 CHIP_INTT 1 User Defined 0000 07 07 R:0x0000 M:0x07 V:0x07
2 POLL_A_COMMON_TX 2 User Defined 0001 18 18 R:0x0001 M:0x18 V:0x18
3 POLL_A_106 RX 3 User Defined 006a 80 80 R:0x0062 M:0x80 V:0x80
4 POLL_B_COMMON_TX 4 RFO driver resistance Active transmission (d_r/1.7a > R:0x0028 M:0x0f V:i0x04
3 POLL_E_106 RX 5 User Defined 0045 40 40 R:0X0045 M:0x40 V:0x40
6 DPO_A_106 LEVELO 6 User Defined 0068 ki 94 R:OX0068 M:0xff V:0x04
7 DPO_A_106_LEVELL 7 User Defined 006e 08 08 R:0x0062 M:0x08 V:0x08
8 DPO_A_106_LEVEL2 8 User Defined 0074 0f 01 R:0x0074 M:0x0f V:0x01
9 DPO_A_105_LEVELS 9 User Defined 0075 ff 00 R:0X0075 M:0xff V:0x00
10 bPO_B_L0S IFVEO 10 AWS enable TX (tentx1) 7 rmime + R:0x0076 M:0xf0 V:0%70
11 DPO_B_106 IPVEL1 11 AWS hard switch at rising edge (tmods2) 9 fc periods = R:0x0076 M:0x0f V:0x09
12 DPO_B_106_LEVEL2 O PV - A . P M
13 DPO_B_106_LEVEL3 g 2
R channel {rx_chn} - Add AUp
Hashes
GUI FW active (RAM) FW stored (Flash) FW original — ¥ Gown
\ ccaorcas | | pEsFaa07 | | DEFE207 | | DE4F8207 | [Board Hashes
Actions
Add A Up [ store to flash
Remove ¥ Down Write to board Save to file Generate custom code

When using an analog configuration containing AWS settings, the GUI detects them when

switching to the DPO tab. This automatically sets the “Active Waveshaping” check box, and
enables advanced GUI widgets, showing NFC A and B wave shapes, providing an easy way
to fine-tune AWS parameters, as shown in Figure 15.

UM2517 Rev 3
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Figure 15. DPO tab
RFO resistor Ei)fr:l:huld Eﬁ?eshuld Power levels |2 = Enable AWS for each power level Measurement source | Amplitude ¥
EECH [
NFC A Under fOvershoot Protection for Power Level 0

NFC B Under/Overshoot Protection for Power Level 0
Waveshape |Preset Medium Transient ¥

Waveshape ’m
Undershoot pattern Owvershoot pattern Undershoot pattern Owershoot pattern
[][][][][][][][][][][][][][] llll[][][][][][][][][][][][] [N O
Reg 0x72 UxUU Reg 0x73 UxUU

Reg 0x70 [ox00 | Regox71 [0x03 | RegOx72 Reg 0x73 Reg 0x70 Reg 0x71

Figure 16. DPO log window

Analog Config loaded from file Analog Config loaded from file C:/Program Files
(xB6) /STMicroe lectronics/ST25R3916 EMV L1 DTE GUI/analog config/T25R3916 EMVCo30_wl.l DPO.xml

Read DPO table from board: (RFO resistor,

0x0) (Ox2, Oxal, 0x64) (0x3

Up threshold,Down threshold) -> (0xl, Oxff, Oxc8) (0xl1l, Oxbl,
, Oxée, 0x32) status: 0

Import DPO registers from Analog Config tab: Successfully imported: DPO A 106 LEVELO, DPO A 106 LEVEL],
DPO A 106 LEVELZ, DPO A 106 LEVEL3, DPO B 106 LEVELO, DP0 B 106 LEVEL1l, DPO | B 106 LEVELZ,

DPO B 106 LEVEL3

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 17. Choose a power level set of parameters

. Down Up ' " .
RFO resistor threshold threshold Power levels |2 * Enable AWS for each power level

Measurement source | Amplitude +
L - T
NFC A Under fOvershoot Protection for Power Level 1

MFC B Under /Overshoot Protection for Power Level 1
Waveshape |PresetMedium Transient

Waveshape |Preset Medium Transient
Undershoot pattern

Overshoot pattern Undershoot pattern

DDI:II:II:II:II:II:II:II:II:II:II:ID !!DDDDDDDDDDDD

Reg 0x72 0x00

Owvershoot pattern
MOOMOOOOOOCOOn IIIDDDDDDDDDDD
Reg 0x71 DxDS Reg 0x72 - Reg 0x73 - Reg 0x70 m Reg 0x71 DxD?

e N O s

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 selected bits 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.

Reg 0x73 0x00 Reg 0x70 U)(UD

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.
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Some tool tips are available as reminder, see Figure 18.

Figure 18. DPO using AM tooltip
MFC A Under/Cvershoot Protection for Power Level 0

Waveshape |F‘reset Medium Transient ﬂ

Undershoot pattern Owershoot pattern

({1 {0
Req 0x72 Req 0x73 Reg 0x70 Reg 0x71

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:

Cutput g x

Export Active Waveshaping config to the Analog Config tab: Successfully exported: DPO_A_106_LEVELD, DPO_A_106_LEVEL 1, DPO_B_106_LEVELD, DPO_B_106_LEVEL1.
GUI Hash 42F 7BF23

Export DPO registers to Analog Config tab: Successfully exported:
DPO A 106 LEVELO,

DPO A 106 LEVEL1l, DPO A 106 LEVEL2, DPO_A 106 LEVEL3, DPO_B 106 LEVELO,
DPO_B_ 106 LEVELL,
DPO B 106 LEVEL2, DPO B 106 LEVEL3.

This allows the user to review them and uses the actions documented in Section 1.4.16 (for
example, save to a file or generate custom code).
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Polling tab

Figure 19 shows the anticollision and multiprotocol features of the kits.

Figure 19. Polling tab

8 ST25R3916 Discovery GUI - a X
File View Settings Help

iy O - ‘y[

Register Map  Readout Registe: ST25PCNFC
egister Map  Readout Registers life.qugmented

p AntennaFestres  Wekewp  Poling  NFCIP SO 144434 IS0 144438  ISO-DEP 15015693 FeliCa  CardEmulaton NFCTypel NFCType2  Debug  AnabgConfig  DEo 4

Technoloy Found tags or devices
150144434 [ NFC-A ] Type  Count LastSeen
[ 150144438 | NFCB 1 02c4001ff25bc7 1507144434 2 10:29:29
FeliCa

2 e00223005414b747 15015693 2 10:29:29
[ 15015693 / NFC-V

ST25TB NFC tags

Settings
Time to show in list (0=inifinite)
[ =
Poling delay

100 = [ms]

Ignore tag fragments
[ show Rsst
[[] Tune antenna when there are no tags

MPSV

VDD 4.914v
VDD_RF 4.68V
VDD_AM 4.727V
VDD_A  3.323V
VDD_D  3.346V

@
|

AMP  1.53538Vpp
PHA  102.882°
Analog Testing

[ keep Field on
[] 15014443 high level activation and iso DTA

GUI delay before next Wakeup(ms)
e W |

Output & x
VDD: 4.514V, VDD_A: 3.323V, VDD _D: 3.346 V, VDD_RF: 4.68 V, VDD_AM: 4.727 V, [ Amplitude: 1.53636 Vpp, Phase: 102.882 © A
VDD: 4,914V, VDD_A: 3,323V, VDD_D: 3.346 V, VDD_RF: 4.68 ¥, VDD_AM: 4.727V, | Amplitude: 1.53636 Vpp, Phase: 102.882 ° v

In addition to the protocols shown, the following protocols are supported:
e Kovio barcode 128/256 bit (ISO 14443A checkbox)
e iCLASS (ISO 15693 checkbox)

By default all standards are active.

e  Click on the “Find” button. The reader starts to scan for tags that are in the proximity of
the reader.

e  The polling process stops if clicked on “Stop” button during the polling process.
e The screen log shows the UIDs or PUPIs, the type and how often the tag is detected.
e  The time stamp shows the time of the last detection.

3
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1.4.6

Note:

3

NFCIP tab
Figure 20 shows the NFCIP tab, which displays the peer-to-peer functionality.

Figure 20. NFCIP tab

ST25R3916 Discovery GUI - a x

File View Settings Help

Register Map  Readout Registers ST25PC-NFC ’ ‘

life.cugmented

ip AntennaFestres  Wakewp  Poling  NFCIP IS0 14443A IS0 144438  ISO-DEP 15013693  FeliCa  CardEmulation  NFCTypel NFCType2  Debug  AnabgConfig  DEO 4

Reset Server Mode: active Init bitrate: 424

Role: initistor  Comm bitrate: 424
Active Initiator 424

[] Active Initiator 212 Commbitrate: |424
Active Initiator 106

Active Target

Passive Initiator 106

Passive Initiator 424 Commbitrate: |424
[ Passive Initistor 212

[ Passive Target NFC-A

[ Passive Target NFC-F Received LRL

Senttru L ]

|t v st.com =

=URL=

Send predefined NDEF

DA 17 40 D161 70 70 &C 69 63 61 74 69 &F 6E 2F
76 6E64 257766612677 7363 30 10 0E 00 32
10 45 00 08 44 45 4D 4F 53 53 49 44 10 20 00 06
FF FF FF FF FF FF 10 2700 0C 6465 6D 6F 70 61
737377 6F 7264 10 0300 0200 01 10 OF 00 02
00 01 10 48 00 05 00 37 24 00 0120

= NDEF =

Send Image

ﬁ &7 O e,
i

Output 8 x

This feature requires an NFC enabled device supporting peer to peer protocol.

The devices are initially configured to cycle through the initiator and target mode. The
default setting for the bit-rate is 424 kbps.

The communication starts automatically when the tab is selected.

Once the link is established, the initial gray phone picture on the GUI is replaced by a
colored one.

When the connection is established, it is possible to transfer a URL to the phone:

e  Write the URL and click on “= URL ” button to start the transfer

e The phone browser opens the requested URL

It is possible to transfer pictures to the phone (the GUI provides three samples as example).

The “Image from Disk” button provides an individual option to select a file.

—  Click on one picture to start the transfer. The transfer takes several seconds,
because the picture contains a large amount of data. For this reason wait until the
picture is transferred.

—  The phone displays the received picture with the comment “new Tag received”.
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1.4.7 ISO 14443A tab
Figure 21. 1ISO 14443A tab
§T25R3916 Discovery GUI — a K
File View Settings Help
Register Map  Readout Registers FFZSPC-NFC mg_nug,m£d
P AntennaFeatres  Wake-up  Poling  WFCIP IS0 1444938  ISO-DEP  1SO 15693  FeliCa  CardEmulaion NFCTypel NFCType2 Debug  AnalogConfig  Dpo 4
Configuration
LR FEE o i um TEIAEE - ?rIaDr\csDDrg:l‘ﬂEEtFI;IUTcnmphar\tw\ﬂ'\lSOﬂEC 144434
Halta
Isodep
Deselect
Qutput 3
A Sk s
WUPA[NoError]
HLTA[NoError]->
T a2 | 0eoDbd
The “Configuration” button prepares the board for ISO 14443-A communication, and the
following sequence activates the cards:
e “REQA — Active” or “WUPA — Active” starts the anticollision procedure
e Tag UID is displayed
e If the card/tag supports ISO 14443-4 additional commands like RATS or PPS can be
carried out
e Click on RATS or PPS
e  Send arbitrary frames using “Debug” tab (see Section 1.4.15)
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1.4.8 ISO 14443B tab

Figure 22. 1ISO 14443B tab

¥ 5T25R3916 Discovery GUI - ] X%
File View Settings Help
L. ‘i‘ - I
Register Map  Readout Registers | Reader app | ST2SPC-NFC Lifo.cngmented
P AntennaFeatures  Wakeup  Poling NFCIP SO 144933 SO 144438 [SO-DEP 15015693  EeliCa  CardEmulaton NFCTypel NFCType2 Debug  AnsbgConfig  Deo 4
Configuration
PCD->PICC PICC->PCD
number of siots | 1 - PUPT aabbcedd Max Frame Size - Card
Application Data 30abab01 DS supported 106,212,424,348
Layer4 compliance compliant ISOfIEC 144434 DR supported 106,212,424,348
Optional Support: CID and NAD supported
WUPB REQB
HaltEs
PCD->PICC PICC->PCD
Data Rate Send -DS 106 - kb/s MBLT
Data Rate Receiver - DR 106 - Kbfs CID
Frame Size - Device 258 v bytes
ATTRIB
Isodep
Deselect
Qutput 8 x
is014443bInitNoError] >
WUPB[NoError] - >aabbccdd 30abab01778177

The “Configuration” button prepares the board for ISO 14443-B communication, and the
following sequence activates the card:

e Click on “REQB” or “WUPB” button to poll once. The PUPI of a found tag is displayed.
e If the card/tag supports ISO 14443-4, additional commands like “ATTRIB” can be

carried out.

e  Send arbitrary frames using “Debug” tab (see Section 1.4.15).

3
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1.4.9

24/40

ISO-DEP tab

The ISO-DEP tab is on a layer higher than ISO14443A and 1ISO14443B tabs. It
automatically performs all activation steps after pressing Discover, and lets the user send
APDUs according ISO7816-4 to contactless smartcards.

Some frequently used APDUs can be pre-selected in the combobox.

Figure 23. ISO-DEP tab

8 ST25R3916 Discovery GUI - a X

File View Settings Help

] o 8 a "I
Register Map  Readout Registers | Reader app | ST25PC-NFC

life.augmented
P AntennaFestres  Wekewp  Poling NFCIP IS0 144434 IS0 144438 ISODEP 15015693 FeliCa  CardEmulaton NFCTypel NFCType2  Debug  AnslbgConfig  Deo 4

Discover

ISO-DEP supported cards
One card found 144438 UIDaabbecdd
PICC->PED

oo |0 FSx

Apdu
Predefined | NDEF Select CC File - Send
Send ‘EIEIJHEIEIEIC 02E103 | bytes |7

receme | I Jore

Output &8 x

Scan IsaDep cards —> 1 card found
Select 144438 UlDaabbecdd--> Card Activated
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1.4.10 ISO 15693 tab

Figure 24. 1ISO 15693 tab

ST25R3916 Discovery GUI - a x

File View Settings Help

Register Map  Readout Registers ST25PC-NFC ’ ‘

life.augmented
ip AntennaFestres  Wakewp  Poling NFCIP SO 144438 IS0 144438  ISODEP 15013693  FeliCa  CardEmulation NFCTypel MNFCType2  Debug  AnsbgConfig  DEO 4

Discover

ISO-DEP supported cards

One card found 144438 UIDaabbeedd

PICC->PCD

Apdu

Predefined | NDEF Select CC File - Send

Send ‘DD A4000C 02E103 |hytEs Z

Receme | 1T ores

Output 8 x

Scan IsaDep cards —> 1.card found
Select 144438 UIDaabbecdd--> Card Activated

The “Configuration” button prepares the board for ISO 15693 communication, and the
following sequence activates multiple cards:

e Click on “Configuration” button.

e Setthe ISO 15693 parameter to receive data rate, and the number of slots, which are
used in the anticollision loop in the firmware.

e Click on “Inventory” button to scan for vicinity integrated circuit cards.
e  Select one of the found UIDs using the drop-down box. The “Get System Information
button” can now be pressed to retrieve more information about the selected card.

The “Get System Information” requests the supported features to the card. The command
“Read blocks” reads out and displays the memory blocks of the card.

Note: Not all vicinity cards support “Get System Information” command.

3
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1.4.11 FeliCa™ tab

Figure 25. FeliCa™ tab

B sT25R3916 Discovery GUI - a x
File View Seftings Help

] ~
[ v) & [ ] "I
Register Map  Readout Registers | Reader app | ST25PCNFC

life,augmented

ip AntennaFeatwres  Wakewp  Poling  NFCIP  ISO14443A  ISO 144438  ISODEP IS0 15693  FeiCa  CardEmulaton NFCTypel MFCType2  Debug  AnalogConfig  DPOo 4

Configuration
Polling

Slots

IDm ICType Length Resp. Code PMm
= T4 o12ed0b13510950a Lites 1@ 1 00£1000000014300
Pal

Calisions:
0

FeliCa Card Commands

Command Dm Data

TX |READ_WO_ENCR 0x06 v ‘ ‘D 109000180 00
RX ‘

Send

Output

felicalnitisize NoErrar]->
felicaPol NoError]

The “Configuration” button prepares the board for FeliCa communication, and the following
sequence activates a card:

e  Set the number of slots used in the anticollision.
e  Click on “Poll” button to poll once for FeliCa cards.

e Arbitrary FeliCa commands can be executed using the “FeliCa Card Commands”. The
IDm is inserted on request.

26/40 UM2517 Rev 3
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1.4.12

3

Card Emulation tag

This tab allows the user to configure the ST25R3916 and ST25R3916B 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

18 ST25R3916 Discovery GUI - m] X
File View Settings Help
¥ o [®| = Kys
Register Map  Readout Registers | Reader app | ST25PC-NFC e
Startup  AntennaFeatures  Wekeup  Poling  NFCIP  [SO 144434 IS0 144433 ISO-DEP IS0 15693 FeiCa  CardEmulaton  NFCTypel NFCType2  Debug  AnalogConfig  DPO
® NFC A ) NFCF
UDD Length |4 ~ | UD |5F53544D
P 130 | sax [ ‘ System Code |12FC
[] oD Support
IDm 010011223344556677
FsCI 8 (256 bytes) > | FWI |8 (154.65ms) -
DSt 0 (106 kbps) ~ | DRI |0 (106 kbps) M M
HistBytes |
URL  Text Image
Prefix URE
hittps f o, + | [st.com
(@ NDEF
O reflectMode
Configure
Output & X

Note that some changes to the default values can make this emulation not inter-operable

with a phone anymore.

The card emulation is performed inside GUI, and depends upon the PC reactivity and

speed.
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1.4.13 NFC Type 1 tab

Figure 27. NFC Type 1 tab

18 5T25R3916 Discovery GUI - ] X
File View Settings Help
« o [ &7
Register Map  Readout Registers | Reader app | ST2SPCNFC life, augmented
Startup  AntemnaFeatores  Wakeup  Poling  NFCIP | [SO 14443 IS0 144433 ISO-DEP  ISO15693  FeiCa  CardEmulaon NFCTypel NFCType2  Debug  AnalogConfig  DPO
Configuration Memory Map
Select D0 01 02 03 04 05 06
uD 00 d5 es (56 0D 00 02 25 00
o111 2 00 00 00 00 00 00
0200 0O (00 0D OO 00 (DO 00
0300 00 00 00 00O 00 00 00
400 0O (00 0D 0D 00 (0O 00
0500 00 (00 00 00 00 00 00
0600 0O (00 0D 0D 00 (0O 00
0700 00 (00 00 00O 00 00 00
0§00 0O (00 0D 0D 00 (0O 00
0900 00 00 00 00 00 00 00
0z 00 0O (00 0D 0D 00 (0O 00
op 0D 00 00 00 00 00 00 00
0c 0D 0O (00 0D 0D 00 (0O 00
od 55 55 (aa aa 00 00 00 00
0e 01 6 (00 0D 0D 00 (0O 00
Read Blocks
< >
Write Blocks
OQutput 8 x
topazInitialize[NoError]
topazInventory[NoError]-=atga 000c hr 1148
ReadAl[NoError]-
d 2250011,
. U 142 DPODsabled

The “Configuration” button prepares the board for NFC Type 1 communication, and the
following sequence activates a card:

e  Click on “Select” button to send a WUPA
e  The UID of the Type 1 Tag is shown

e The commands Read and Write are available, and it is possible to read and write the
card memory blocks

28/40
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NFC Type 2 tab

Figure 28. NFC Type 2 tab

18 ST25R3916 Discovery GUI - m] X
File View Settings Help
. . - o
Register Map  Readout Registers pp | ST25PC-NFC . ’ ‘
g D g Reader a life.augmented
Startup  AntennaFeatures  Wekeup  Poling  NFCIP  [SO 144434 IS0 144433  ISO-DEP IS0 15693  FeiCa  CardEmulaon NFCTypel NFCType2 | Debug  AnalogConfig  DPO
Configuration TAG Info
P p— U [o4aesaszes2sen T
Memory Operaton Memory Content Lock Description
Page 0 £ Serial Number
(® READ Page Data
Page 1 Serial Numb
() WRITE Page Data ag= erial fumber
O LockPage Page 2 Internal [ Lock
Page |ALL - Page 3 oTF
Data Page 4
Exeauts Page 5
Page &
Page 7
Page 8
Page 8
User area
Page 10 0
Page 11 0
Page 12
Page 13 |0
Page 14 |0
Page 15 0
Output 8 x
Sentiso14443a
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The “Configuration” button prepares the board for ISO 14443A communication and enables
the field.

e Read data from page sequence:

—  Click on “Configuration” button

—  Click on “WUPA — Active” to find a card

— Activate the “READ Data from Page” flag

—  Click on “Execute” to read the memory card content
e \Write data from page sequence:

—  Click on “Configuration” button

—  Click on “WUPA — Active” to find a card

—  Activate the “WRITE Data from Page” flag

—  Click on “Execute” to write the memory card content
e Lock page:

—  Click on “Configuration” button

—  Click on “WUPA — Active” to find a card

— Activate the “LOCK Page” flag

—  Click on “Execute” to lock the memory card page content

1.4.15 Debug tab

The debug tab is split into three boxes (see Figure 29)
. “Send Direct Command”, to send direct commands.

e “Mode and Speed” allows the user to configure the ST25R3916 and ST25R3916 to
various protocols and bit rates, and gives the option to influence various
protocol-dependent timings

o “TxRxNBytes”, to send arbitrary hex-encoded byte strings, with the previously selected
protocol

3
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Figure 29. Debug tab

M ST25R3916 Discovery GUI - [m] X

ST

life.ougmented

File View Settings Help

[ O

Register Map - Readout Registers

Startup Antenna Features Wake-up Palling NFCIP IS0 144434 150 144438 1SO-DEP 150 15633 FeliCa Card Emulation NFC Type 1 NFC Type 2 Debug Analog Config OPO

Send direct command

Command [oxct Set Defadlt - send

Mode and Speed

Mode NFCA /15014443 A - Mode Settings Comparison
Guard Time (57300 2] ffe=5ms

FDT Listen [1108 2] ffe=s17us

FOT Fol (780 2] fe=s00us

be-speed 106 -

rx-speed 105 - Set

Analog Test and Observation

Ig;;g;g)“t [ox00 None M
[] auto test mode
Write Read
TxRxMBytes
FuT fc = 10.00ms #Bitsinlast bebyte | @bits -
[0200 40400070276 00 00 85 0102 00 ] 14
\ ] 0
[ crRC_RX_MANUAL [] CRC_R¥_KEEP [] PAR_RX_KEEP Send
CRC_TX_AUTO PAR_TX_AUTO Contiruous Send
I nFcp1_onM AGC_ON NFCY_FLAG_AUTO ] Limit number of Iterations
ferx_equal [ alternate Lse Max Iteration 1000
Output & X
. s 142 DPODissbied.
Note: The usage of this tab is for experienced users only.
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1.4.16 Analog Config tab

This tab holds important configuration settings, required for setting chip specific registers for
different technologies and bitrates. The concept of the analog configuration is part of the
RFAL software structure and is used throughout different chip and board variants.

e  Depending upon the communication standard (such as EMVCo or ISO 14443) a
configuration file has to be loaded through the “Load from file” button. This

configuration file is located under the GUI program subfolder analog_config after the
installation.

e Before the Loopback Application can be started, the configuration file needs to be
written to the board with the “Write to board” button.

Figure 30. Analog Config tab with settings loaded

ST25R3916 Discovery GUI - o x

&y

life.augmented

File View Settings Help

Register Map  Readout Registers ST25PC-NFC

32/40

POLL_A_424 RX
POLL_A_848_TX
POLL_A_848_RX

PR

POLL_A_ANTICOL

10 POLL_B_COMMON_TX
11 POLL_B_106_RX

12 POLL_B_212 RX

Activation Peer Detection Threshold (trg_INa] 105 m¥pp
Activation Colision Avoidance Threshold (rfe_ 105 m¥pp
Deactivation Peer Detection Threshold (tra_t 75 mypp

W e @ ;B W o

Deactivation Colision Avoidance Threshold (rfi 75 mypp

11 Driver Load Modulation Selection (Im_dri)

Startup  AntennaFeatures  Wekeup  Poling  NFCIP  [SO 144434 IS0 144433  ISO-DEP IS0 15693 FeiCa  CardEmulaon NFCTypel NFCType2 Debug  AnakgConfig  DPO
Mode Actions
[crm -] Read fram board Load from fie
Mode ID (Hex) Functions
1 2 1 2 3 4 5 )
ey User Defined 0000 07 07 R:0x0000 M:0x07 V:0x07
POLL_COMMON User Defined 0001 18 18 R:0x0001 M:0x18 V:0x18
POLL_A_COMMON_TX User Defined 0001 20 20 R:0x0001 M:0x20 V:0x20
POLL_A_106_RX RFO driver resistance Active transmission (d_r 1.0 - [R:0x0028 M:0x0f V:0x00
POLL_A_212 RX User Defined 006a 80 80 R:0x0062 M:0x80 V:0x80

~ R:0x002a M:0x70 V:0x10
~ [R:0x002a M:0xOf V:0x01
~ |R:0x002b M:0x70 V:0x00
~ |R:0x002b M:0x0f V:0x00

10 External Load Modulation Selection (Im_ext) External Load medulation disablec ~ R:0x0068 M:0x20 V:0x00
Driver Load modulation enabled  ~ R:0x0068 M:0x10 V:0x10

12 PCD to PICC FDT compensation (fdel) 0x05 ~ R:0x0008 M:0xf0 V:0x50
13 POLL_B_424 RX
13 User Defined 0029 ff 2e R:0X0029 M:0xff V:0x2e
14 POLL_B_848_TX
14 User Defined 0045 40 40 R:0x0045 M:0x40 V:0x40
15 POLL_B_848_RX v
15 llcar Nafinad nMA # 5 R-MNDA M-Mff NS
16 POLL_F_COMMON_TX < >
17 POLL_F_COMMON_RX Rx channel (rx_chn) - Add AUp
18 POLL_V_10F4_TX Hashes
19 POLL_V_COMMON_RX Ut FW active (RAM) Fu stored (Flash) Fu original
20 POLL_AP2P_106_TX HzioE ¥iDousy
Board Hashes
21 boxt s 2121 [ cos017D | | coso1D | | coso1D | | CD5013FD
22 POLL_AP2P_424.TX
Actions
Add AUp [] store to flash
Remove ¥ Down Write to board save to file Generats custom code

Output =3
FW active (RAM) Hash CD5013FD

FW stored (Flash) Hash CD5013FD

FW original Hash CD5013FD

GUI Hash CDS013FD v

The analog configuration page is divided into Mode, Functions, and Actions.

Mode

Mode provides a drop-down box holding all chip specific supported technologies. A specific
mode can be added to the “Mode List”, which then enables Functions to be linked to
selected modes. This easily accomplishes individual settings for all transmit and receive

modes.
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The “CHIP_INIT” mode is used to set global registers that have to be used independently of
other selected modes. As an example, the enable of pull-downs of SPI lines can be
performed.

Functions

The functions window holds register values linked to modes. A function is composed of a
name, the corresponding register, a mask, and the required value for the register.
Frequently used functions can be selected through the drop-down box and added to the
function list. These functions are already defined with the correct name with predefined
values selectable through a drop-down box.

For a better readability, modes can be ordered with the arrow up and down button in Mode.
As an example, in Figure 31, in row 6 the function “AGC Enable Selection (agc_en) has
been added with the drop-down box. Instead of displaying register, mask and value
information the user has direct control over its allowed value range through a drop-down
box. In this case, the AGC can be either enabled or disabled. The column “RAW String”
translates the drop-down value into the actual register, mask, and value combination.

Figure 31. Functions panel

Functions
Functicn R M v RAW String i

1 User Defined 0000 a7 a7 R:0x0000 M:0x07 \V:0x07 Disable

2 User Defined 0001 18 18 R:0x0001 M:0x18 Vi0x18 SPI pul

3 User Defined 006a ff 80 R:0x006a M:0xff V:0xB80 Use mi|

4 AM Modulation Index (am_mad) [12% ~ |R:0X0028 M:0xf0 V:0x70 Set Mo

5 RFO driver resistance Active transmission (d_rbml - |R:DXDDES M:0x0f Vi0x01 Set RF(

6 User Defined 0045 40 40 R:0x0045 M:0x40 V:0x40 Enable =

Fl (11 L3

Rx channel {rx_chn) hd | | Add | | A Up |
| Remove | | ¥ Down |

Take care to define the same registers or functions for multiple entries in the “Mode” list: if,
as an example, a function is added to ISO 14443A and not restored in ISO 14443B mode, it
is also applied to ISO 14443B.

Actions

The five action buttons complete the analog configuration concept by reading and writing
information to the board or the PC.

The “Read from board” button reads the register configuration from the connected board.
Note that values currently displayed in the analog configuration are overwritten.

The “Write to board” button writes the current register configuration from the analog
configuration tab to the connected board. Note that if the analog configuration tab is left
empty, no registers are written to the board (the board remains with its stored values).

The “Load from file” button loads a previously saved configuration file to the analog
configuration tab. Use “Write to board” to write this newly loaded settings to the connected
board.
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The “Save to file” button saves the current configuration in the analog configuration tab to
the filesystem.

The button “Generate code template” can be used to automatically generate a C header file
for direct inclusion into a compiled firmware image.

3
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Register map

Pressing the “Register Map” button in the toolbar opens a dialog to interact with the
ST25R3916 and ST25R3916B registers (Figure 32).

Figure 32. Register map toolbar

E, O £ =

Fegister M|1 'F‘!.EgiEtEF Map FiStEFE Beader app ST25PC-NFC

The GUI includes a register map window (Figure 33) showing the ST25R3916 registers.

This window can be opened by clicking the “Register Map” button in the toolbar, selecting
the “View — Register Map” menu entry or pressing “Ctrl-M”.

Typically, the display of the registers uses hexadecimal notation, but it can be changed to
decimal. Hovering over the icon “bits” opens up a tool tip showing details of the bit/bit fields.

Clicking bits toggles them, and entering a value without “0x” into the Value column results in
the change of complete registers.

The update of the register map can be manually triggered (“File — Readout Registers”), or
done automatically (“Settings — Automatic Update”).

By using the “Readout Registers” button all registers are read. This can be done at any time.

Registers may be overwritten, depending upon the current analog configuration setting and
firmware operation.

The “Register Map” dialog allows the user to read all registers and write the registers with
write access.
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Figure 33. Register map

9 Register Map - X
File View
Addr. 7 6 5 3 2 1 0 Value *
00h: 10 Cenfiguration 1 000 0 0 0 0 0 1 1 1 07
01h: 10 Configuration 2 =01 0 0 1 1 1 1 0 0 x3c
02h: Operation Control =02 1 1 0 0 1 0 1 1 Oxch
03h: Mode Definition 03 0 0 0 0 1 0 0 0 0x08
04h: Bit Rate Definition 040 0 0 0 0 0 0 0 0x00
05h: 150144434 and NFC 106kh/s Settings 05 0 0 0 0 0 0 0 0 0x00
06h: 15014443B Settings 1 06 0 0 0 0 0 0 0 0 0x00
07h: 150144438 and FeliCa Settings 2 07 0 0 0 0 0 0 0 0 0x00
08h: NFCIP-1 Passive Target Definition =08 0 1 0 1 0 0 0 0 x50
08h: Stream Mode Definition 09 0 0 1 1 1 0 0 0  x38
0Ah: Auxiliary Definition x0a 1 0 0 0 0 0 0 1 81
0Bh: Receiver Configuration 1 (Filter and demodulator settings) o0b 0 0 0 0 1 0 0 0 0x08
OCh: Receiver Configuration 2 x0c 0 0 1 0 1 1 0 1 Ox2d
0Dh: Receiver Configuration 3 (x0d 0 0 0 0 0 0 0 0 000
0Eh: Receiver Configuration 4 (2rd and 3rd stage gain settings) Mx0e 0 0 0 0 0 0 0 0 0x00
OFh: Mask Receive Timer o0f 0 0 0 0 1 1 1 0 DxDe
10h: Mo-response Timer 1 10 0 0 0 0 0 0 0 0 000
11h: Mo-response Timer 2 =11 0 0 1 0 1 1 0 1 Ox2d
12h: Timer and EMV Control 12 0 0 1 0 0 0 0 0 020
13h: General Purpose Timer 1 13 0 0 0 0 0 0 1 0 002
14h: General Purpose Timer 2 14 1 1 0 0 1 0 0 0 OxcB
15h: PPON2 Field waiting Timer 15 1 0 0 0 0 0 0 0 0x80
16h: Mask Main Interrupt x16 1 0 0 0 0 1 0 1 85
17h: Mask Timer and MFC Interrupt Register 17 1 0 1 1 1 1 1 1 Oxbf
18h: Mask Error and Wake-up Interrupt Register 18 0 0 0 0 1 1 1 1 Ox0f
19h: Mask passive target Interrupt Register 19 1 1 1 1 1 0 1 1 Oxfb
|14k Main Interrupt Oxla 0 0 0 0 0 0 0 0 0x00 ™
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3 Logging

The output can be observed using the log output panel, which can also be dragged out, to
become its own window.

Figure 34. Log window

Qutput =]

Sent iso14443alnit

ATOQA: 4403 SAK: 20 UID: 043b22a9312280
REQA[MoError]

RATS[MoError]-=06757 73102580
020084040007d276000085010100 -= [MoError] 026700
0200a4040007d275000085010100 -> [MoError] 036700
020084040007d276000085010100 -= [MoError] 026700
0200a4040007d275000085010100 -> [MoError] 036700
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Using the ST25PC NFC application

Using the buttons in the toolbar this application can also directly open the ST25PC-NFC
software (also available as STSW-ST25PC001). When the ST25PC-NFC is opened the
Discovery GUI gets disconnected/inactive. By pressing the “Reader app” or closing the
ST25PC-NFC the user can go back to Discovery operation.

Figure 35. Register map toolbar

Ly

Register Map Readout Reqisters | Reader app | ST25PCNFC life.augmented

More information on this GUI can be found in UM2444 “Software toolbox for NFC tags”,
available on www.st.com.
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5 Revision history

Table 1. Document revision history

Date Revision Changes

20-Dec-2018 1 Initial release.

Changed document classification, from ST restricted to Public.
Updated Section 1.4.2: Antenna features tab, Section 1.4.3: Wakeup
tab and Section 1.4.4: DPO.

Updated Figure 3: StartUp tab, Figure 4: Antenna features tab,
Figure 8: DPO panel in disabled state, Figure 9: DPO panel enabled
and Figure 11: Enabled DPO with not optimized threshold settings.

Document scope extended to STEVAL-253916B kit.

Updated document title, Introduction, Section 1: Demonstration kits,
Section 1.1: Board installation, Section 1.2: Installing the ST25R3916-
DISCO software (STSW-ST25R010), Section 1.3: Firmware update,
17-Mar-2023 3 Section 1.4: ST25R3916 Discovery GUI tab, Section 1.4.1: StartUp
tab, Inductive wake-up, and Mode.

Updated figures 3 to 13, 79 to 22, 24 to 30, 33, and 35.

Added AWS and Section 1.4.9: ISO-DEP tab.

Minor text edits across the whole document.

08-Feb-2019 2
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IMPORTANT NOTICE - PLEASE 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, please 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.

© 2023 STMicroelectronics — All rights reserved

3

40/40 UM2517 Rev 3




	1 Demonstration kits
	1.1 Board installation
	1.2 Installing the ST25R3916-DISCO software (STSW-ST25R010)
	1.3 Firmware update
	1.3.1 Method 1: DFU of STM32L4
	Figure 1. Device manager window
	Figure 2. Device detected

	1.3.2 Method 2: ST-Link

	1.4 ST25R3916 Discovery GUI tab
	1.4.1 StartUp tab
	Figure 3. StartUp tab

	1.4.2 Antenna features tab
	Figure 4. Antenna features tab

	1.4.3 Wakeup tab
	Figure 5. Wakeup window - Inductive (amplitude) wake-up enabled
	Figure 6. Wakeup window - Inductive (phase) wake-up enabled
	Figure 7. Wakeup window - Capacitive wake-up enabled

	1.4.4 DPO
	Figure 8. DPO panel in disabled state
	Figure 9. DPO panel enabled
	Figure 10. Setting DPO with amplitude based measurement, using two power levels
	Figure 11. Enabled DPO with not optimized threshold settings
	Figure 12. Switching resistance values
	Figure 13. Load and save DPO dataset
	Figure 14. Analog configuration with DPO modes
	Figure 15. DPO tab
	Figure 16. DPO log window
	Figure 17. Choose a power level set of parameters
	Figure 18. DPO using AM tooltip

	1.4.5 Polling tab
	Figure 19. Polling tab

	1.4.6 NFCIP tab
	Figure 20. NFCIP tab

	1.4.7 ISO 14443A tab
	Figure 21. ISO 14443A tab

	1.4.8 ISO 14443B tab
	Figure 22. ISO 14443B tab

	1.4.9 ISO-DEP tab
	Figure 23. ISO-DEP tab

	1.4.10 ISO 15693 tab
	Figure 24. ISO 15693 tab

	1.4.11 FeliCa™ tab
	Figure 25. FeliCa™ tab

	1.4.12 Card Emulation tag
	Figure 26. Card Emulation tab

	1.4.13 NFC Type 1 tab
	Figure 27. NFC Type 1 tab

	1.4.14 NFC Type 2 tab
	Figure 28. NFC Type 2 tab

	1.4.15 Debug tab
	Figure 29. Debug tab

	1.4.16 Analog Config tab
	Figure 30. Analog Config tab with settings loaded
	Figure 31. Functions panel



	2 Register map
	Figure 32. Register map toolbar
	Figure 33. Register map

	3 Logging
	Figure 34. Log window

	4 Using the ST25PC NFC application
	Figure 35. Register map toolbar

	5 Revision history
	Table 1. Document revision history


