LENESAS Quick Start Guide

PTX105R/RA2E1 Quick Connect (QC) Demo

This document describes how to use the PTX loT Reader demo application with the Renesas e? studio and
running it on the Renesas EK-RA2E1 evaluation board with a PTX105RQC PMOD™ board.
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PTX105R/RA2E1 Quick Connect (QC) Demo Quick Start Guide

1. Introduction

This document describes the usage of the PTX loT Reader demo application using e? studio and running it on
the Renesas EK-RA2E1 evaluation board with a PTX105RQC board attached to the PMOD connector. For more
information, see the PTX105R NFC Reader Evaluation Kit and PMOD Demonstration video.
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Figure 1. PTX105RQC and EK-RA2E1 Boards

2. Requirements

21 Hardware

= Renesas EK-RA2E1 (Evaluation Kit for RA2E1 MCU group)
= PTX105R Quick-Connect board

= Micro USB cable
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2.2 Software

= Windows® 10 operating system

= e? studio: Version 2021-10 or above

= Flexible Software Package (FSP) for Renesas RA MCU family: Version 3.4.0 or above
= Toolchain GCC ARM Embedded (Version 9.3.1.20200408)

= SEGGER J-Link® USB Serial Drivers

= SEGGER J-Link Real-Time Transfer (RTT) Viewer (virtual terminal emulation application). It is included in J-
Link Software and Documentation Pack.

3. PTX105R Quick-Connect (QC) Board

The compact design of the PTX105R Quick-Connect board allows user’s to add NFC functionality to their
design.
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PTX105R-DB-RB QFNS56-10T QC
Figure 2. PTX105R Quick-Connect (QC) Board

The module contains a PTX105R chip with a 20 x 20 mm loop antenna. The board can be connected directly to
the Renesas EK-RA2E1 via the PMOD connector. The SPI and IRQ pins are used for the communication and
the required operating current is drawn from the 3V3 pin.

A detailed schematic can be found in the Schematic section.

4. EK-RA2E1 Evaluation Kit

For more information about the RA2E1 board and evaluation kit, visit the EK-RA2E1 page.
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5. Hardware Setup

1. Connect the PTX105R Quick-Connect board to the EK-RA2E1 PMOD1 connector (J26).
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Figure 3. Connecting the PTX105RQC and EK-RA2E1 Boards

2. Plug in the micro-USB communication cable to the debugger USB connector (J10) on EK-RA2E1. When the
cable is connected, the EK-RA2E1 board supplies the PTX105R Quick-Connect board with 3.3V.

6. loT Reader Demo Application

The demo provides a reference implementation of an loT-Reader with multiple card-type detection capabilities;
running on a RA2E1 Arm Cortex®-M23 as an example host target platform.

This solution is intended for platforms without an operating system.

The application demonstrates the performance of the PTX105R for loT applications and offers full support for all
technologies: A, B, F, V type cards. It implements all steps required to initialize the PTX105R and to discover,
activate, communicate, and deactivate a tag as described in Figure 4.
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PtxIoTRd Initiate Discovery()
ptxIoTRd Init()

ptxIoTRd Get Discover Status()
ptxIoTRd Get Discover Status() I -
= Multiple Cards found
No Card(s) found - ( Resolved )
or 4
Multiple Cards found
( still Resolwving )

pthoTRd_AGtiVate_Card Q)

ERROR

ptxIoTRd Get Discover status()

ptxIoTRA Reader Deactivation()
Auto Restart = 1 (single) Card found / activated

ptxIoTRA Activate Card()

ptxIoTRd Reader Deactivation() SUCCESS
Auto Restart — 0

PtxToTRd Deinit ()
ptxToTRd Data Exchange ()

Figure 4. Application Flow Diagram

The application starts automatically after the demo kit is powered up. When a card is detected, it performs
example data exchange depending on the card type and protocol.

Figure 5 shows an example of the application output on the SEGGER RTT Viewer.

A; SENS_RES: 4488; NFCID1_LEN: @7; NFCID1: 84159 ; SEL_RES: @@8; Protocol: T2T

estarting RF- .
iting for disc ed Cards ...

Figure 5. Application Output Example on the SEGGER RTT Viewer

When a card is placed in the field, the user LED 3 (red) is blinking indicating that there is an ongoing transaction.
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7. Running the Example Application

1. Click File — Import to import the project into the workspace.

& workspace_2021 04 PTX - e? studio | & Import [ @ Import o
File Edit Navigate Search Project |Select Import Projects
’ i o : Create new projects from an archive file or directory. Select a directory to search for existing Edlipse projects.
| || % || ® | |3 Debug
2 Select an import wizard: (ORI LU M Project s\iotrd ra2e1_demo) ~ Browse...
N R - v ! ' - 5
- 4 . O Select archive file: Browse
5 Project Explorer 2 = 1 Existing Projects into Workspace Projects:
P ([} File System [] iotrd_ra2e1_demo 1 Select All
- o R . Deselect All
. . (=} Projects from Folder or Archive o
There are no projeds In your wcrkspac: 123 Rename & Import Existing C/C++ Project into Woi Gt _
To add a project: @ Renesas CCRX project conversion to Renesas GCC L Search fo': nest.ed BIOJEC
T Renesas CS+ Project for CA7BKOR/CATBKO D) Copy projects into workspace
[-(—:J Create a new C or C++ Erciect @ Renesas CS+ Project for CC-RX and CC-RL [ Close newly imported projects upon completion
_—y - Ga» Renesas GitHub FreeRTOS (with IoT libraries) Proje [ Hide projects that already exist in the workspace
[ Create a project... |y ga riaris Working|sats
I iy Import projects... l ] Add project to working sets New.
! Select.
5
| @ < Back Next > Cancel
|

Figure 6. Import Projects Windows

Build the project by clicking on Project — Build Project or using the keyboard shortcut Ctri+B.

Flash the application. After plugging in the debug micro USB cable, go to Run — Debug Configurations,
double-click on Renesas GDB Hardware Debugging, and setup the debugger (see Figure 7).

4. Click Debug to flash the application on the board.
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@ Debug Configurations

Create, manage, and run configurations

FeR@X BT -

type filter text

[£] C/C++ Application

[E1 C/C++ Remote Application

L' EASE Script

[€1 GDB Hardware Debugging

[£1 GDB OpenOCD Debugging

E7 GDB Simulator Debugging (RH850)
= Java Applet

T Java Application

@& Launch Group

- -
|v 7 Renesas GDB Hardware Debugging |

i1 * jotrd_raZe1_demo Debug [local]
7 Renesas Simulator Debugging (RX, RL78

Name: . iotrd_ra2e1_demo Debug |

| _ % Debugger # Startup % Source ™ Common

Project:

I—J—l
| iotrd_raZe1_demo I

C/C++ Application:
I Debug/iotrd_ra2e1_demo.elf |

Browse...

Search Project...

Variables... Browse...

Build (if required) befare launching

Build Configuration: Use Active v

O Enable auto build O Disable auto build
® Use workspace settings Configure Workspace Settings...

Create, manage, and run configurations

EemX BY ~

type filter text

1 C/C++ Application

C/C++ Remote Application

EASE Script

GDB Hardware Debugging

GDB OpenOCD Debugging

& GDB Simulator Debugging (RH850)
= Java Applet
T Java Application
@ Launch Group
7. Remote Java Application

~ [ Renesas GDB Hardware Debugging

%7 * jotrd_ra2e1_demo Debug [local]

1 Renesas Simulator Debugging (RX, RL78

Fl

1 Bl [ ¢

< >

Filter matched 13 of 15 items

[ @

< >
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@ Debug Close
@ Debug Configurations m] x
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GDB Settings Connection Settings Debug Tool Settings
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Host name or IP address: localhost

GDB
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Additional GDB Server Arguments
[
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Debug Close

Figure 7. Debug Configuration Windows

5. When completed, click Resume twice to start the application (see Figure 8).
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file Edit Source Refactor Navigate Search Project Renesas Views Run Window Help
% || % || ® | | % Debug & iotrd_ra2e1_demo Deb i 52 BrARvrm D% o LI R R B

#F 70 Bstartupe

* & iotrd_ra2e1_demo Debug [Renesas GDB Hardware Deb| |
v i iotrd_ra2e1_demo.elf [1] [cores: 0] . 6 Tnitialize system using BSP
| Initialize system using BSP.
1
%
.
.

“void Reset_Handler (void)
o

v ® Thread #1 1 (single core) [core: 0] (Suspended : Si B 64 00003264 Systemlnit(); N
o
=

r
L8

= Reset_Handler() at startup.c:64 0x3ab4
A arm-none-eabi-gdb (7.8.2)

/ Call user applica
main();

= Renesas GDB server (Host) W
while (1
.{

Figure 8. Application Startup Window

6. To view the application output, open the SEGGER RTT Viewer using device R7TFA2E1A9.

All Terminals Terminal 0 Terminal 1

N J-Link RTT Viewer V7.20a | Configurati...
Connection to J-Link
@ uss [ serial No

) TCP/TP

() Bxisting Session

Specify Target Device

[ R7FA2ELA

Script file (optional)

Target Interface & Speed

SWD v 4000 kHz -
RTT Control Block

@ Auto Detection () Address () search Range
J-Link automatically detects the RTT control block.

Enter Clear

Retry sending checked. 0.00 MB

Figure 9. J-Link RTT Viewer Window
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7. Once the SEGGER terminal is connected, the user can place a card in the field and view the terminal.

J-Link RTT Viewer V7.58d _ 0 X
Eile Terminals Input Logging Help

All Terminals Terminal 0

tected, an optimized RF-Config for the "PTX1@5R Quick-Connect” board will be used
. 0K
. 0K
r external Fields ...

: ISO-DEP; ATTRIB2: @@; ATTRIE_RE

E
Jaiting for discove
Card act e

Be8B8171e8; Pr

@8; Protocol....:

5: 44@98; NFCID1_LEN: @7; NFCID1: ©4159 SEL_RES: @@; Protocol: T2T

5: 44@8; NFCID1_LEN: @7; NFCID1: 841591 6 @; SEL_| @8; Protocol: T2T

Enter Clear

RTT Viewer connected. 0.002 MB

Figure 10. RTT Viewer Terminals Window

8. Using loT Reader Library in a Custom Project
The PTX loT Reader library provides an API for the following set of functions:

= Initialize the IOTRD APl and NSC Stack

= Initialize the PTX105R chip

= Select a specific card in case multiple cards and/or protocols were discovered
= Retrieve card details like technical and/or activation parameters etc.

= Exchange RF-data and bitstreams

= Stop RF-communication

The complete list of available API can be found in the project directory src/SDK/inc/ptx_IOT_READER.h.
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8.1 Integrating the Library in a Custom Project

When the following prerequisites are met, the library provides ease-of-use integration even without using an IDE:

= The "C" or "C++" compiler must be able to find the include files in the inc folder (use the ‘-I’ option)
= The linker must be able to find the library file (use the ‘-L’ option)
= The linker needs to be directed to use the library (use the *-I' option)

Using these rules, it is easy to integrate the library in any codebase with any build system.

8.2 Supported Architectures

Although the EK-RA2M1 platform is an ARM Cortex®-M23, the downloadable archive contains pre-compiled
libraries for the several additional platforms as well, making the porting of the demo application to other
architectures easy:

= Cortex-MO+

= Cortex-M3

= Cortex-M4

= Cortex-M23

= Cortex-M33

A library for an architecture not shown in the above list may be requested by contacting Renesas technical
support.

8.3 Platform-Specific Implementation

As the library is common for all implementations, it must not use any hardware-dependent resources. The PLAT
module can be used to define the interface functions to be implemented by the user. The required function
declarations can be found in ptxPLAT.h. These functions must be individually implemented for the actual
hardware.

The ptxPLAT.c code contains the basic low-level functions that the library uses for allocating memory area for
objects, initializing and controlling timers, doing communication across SPI, etc.

The RA2E1 platform-specific implementation is located in ptxPLAT.c, but with the Renesas FSP platform API,
the implementation is compatible with any variant of an RA family MCU. In this case, the device pin assignment
might be the only configuration that needs to be adjusted.
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9. PTX105R QC Schematic

Digilent Pmod™ Interface Specification
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Figure 11. PTX105R-DB-RB QFN56-I0T QC Schematic

10. Revision History

Revision Date Description
1.00 Sep 25, 2024 | Initial release.
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