ENESANS QuickStart Manual

PTX Tunneling Library v1.4.0 for Renesas e2studio

The PTX Tunneling library can be used to evaluate and optimize the performance (antenna matching,
system/RF configuration, etc.) of any custom-made device using a PTX1xxR device via SPI serial interface.

Embedding this library into the firmware enables the translation of communication from UART to SPI, so that the
full functionality of PTX1xxR * Config Tool can be used in a custom environment. This document also provides
instructions on how to create a sample application using a Renesas EK-RA4M2 development board.
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1. Requirement

The footprint of the library is ~13kB Flash and 10kB RAM. Moreover, a hardware abstraction layer must be
implemented by the user for the particular uC/Board, which executes the low-level commands requested by the
library.

The library can be seamlessly integrated into a CMAKE project as well, but the e2studio is used in this document
(for more information, see e2studio).

2. Sample Firmware

The sample application is used for creating and serving the tunnel between the host PC UART interface and the
PTX1xxR chip connected by SPI. The library can be used either as a precompiled static library or as a source-
library — most steps are the same for both cases.

2.1 Creating the Project

To create a new project in e2studio from Menu, select File > New > Renesas C/C++ Project > Renesas RA
and choose Renesas RA C/C++ Project.

{5} Renesas RA C/C++ Project O et

Renesas RA C/C++ Project

Project Mame and Location

Project name

tu|1r1elir1g_cle|11:}|

B Use default location

You can download more Renesas packs here

7 < Back | Mext > [: | Cancel
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The following figure shows how to select the device and board type.

&) Renesas RA C/C++ Project O X
Renesas RA C/C++ Project —
Device and Tools Selection

Device Selection

FSP Version: 3.7.0 . Board Description

Board: Custom User Board (Any Device)

Core: Ch33 Trustfone Yas

Language: @ C () C++ Pins 100

Processor Cortex-M33

Toolchains Debugger

GNU ARM Embedded J-Link ARM w
10.3.1.20210824 v

&) < Back Mext > Finish Cancel
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When prompted, the project should be a Flat (Non-TrustZone) Project. The project will have no operating
system and will have a build artifact type of Executable.

{8} Renesas RA C/C++ Project O e
Renesas RA C/C++ Project =
Build Artifact and RTOS Selection i
Build Artifact Selection RTOS Selection

© Executable No RTOS v

* Project builds to an executable file

() Static Library
* Project builds to a static library file
(' Executable Using an RA Static Librar

= Project builds to an executable file
= Project uses an existing RA static

&d < Back . Mext > J} Einish Canecel

Finally, the Bare Metal template project can be selected in order to create a minimal project.

| ) Renesas RA C/C++ Project O pot

| Renesas RA C/C++ Project

Project Template Selection

Project Template Selection

o E‘l" Bare Metal - Minimal

Bare metal FSP project that includes BSP. This project will initialize clocks, pins,
stacks, and the C runtime environment.

[Renesas.RA3.7.0.pack]

Code Generation Settings
. Use Renesas Code Formatter

? < Back I Einish : . Cancel
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2.2 Preparing Peripherals

The generated empty project does not contain the required components from the SDK by default. For the
demonstration, several peripherals and their drivers, like SPI and Timer, must be added to the project. The
easiest way to do this is to open the file configuration.xml in a text editor and update its content to the
following.

version= encoding= standalone=
version= >
>
key= value=

key= value= />

key=
key=
key=
key=
key=
key=
key=
key=

value= />

value=

value=

value=

/>
value=
/>
value=

ANNNNANNANNANNANNANNNANNA

key= value=

1d=
1d=
id=

id=
id=
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mul= option=
option=
option=
option=
option=
option=
option=
option=
option=
option=
option=
option=
option=
option=
option=
option=
option=
option=
option=
option=
option=
option=
option=
option=
option=
option=
option=
option=
option=
option=
option=
option=

<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<

>
>
apiversion= class= condition= group=
subgroup= variant= vendor= version=
< >Board Support Package Common Files</
< >Renesas.RA.3.7.0.pack</ >
</ >
< apiversion= class= condition= group=
subgroup= variant=""" vendor= version= >
< >1/0 Port</ >
< >Renesas.RA.3.7.0.pack</ >
</ >
< apiversion= class= condition= group= subgroup=
variant= vendor= version= >
< >Arm CMSIS Version 5 - Core (M)</ p
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>Arm.CMSIS5.5.8.0+renesas.0.fsp.3.7.0.pack</ >
>
apiversion= class= condition= group= subgroup=
variant= vendor= version= >
< >Custom Board Support Files</ p
< >Renesas.RA board custom.3.7.0.pack</ >
</ >
< apiversion= class= condition= group= subgroup=
variant= vendor= version= >
< >Board support package for R7FA4M2AD3CFP</ >
< >Renesas.RA mcu_radm2.3.7.0.pack</
(/4 P
< apiversion= class= condition= group= subgroup=
variant= vendor= version= >
< >Board support package for RA4M2</
< >Renesas.-RA mcu_radm2.3.7.0.pack</
</ >
< apiversion= o EE condition= group= subgroup=
variant= vendor= version= >
< >Board support package for RA4AM2 - FSP Data</ >
< >Renesas.RA_mcu_ra4m2.3.7.0.pack</
</ >
< apiversion= class= condition= group=
subgroup= variant= vendor= version= >
< >Data Transfer Controller</ p
< >Renesas.RA.3.7.0.pack</ >
</ >
< apiversion= class= condition= group=
subgroup= variant=""" vendor= version= >
< >General PWM Timer</ >
< >Renesas.RA.3.7.0.pack</ >
</ >
< apiversion= class= condition= group=
subgroup= variant=""" vendor= version= >
< >Serial Peripheral Interface on Serial Communications
Interface</ p
< >Renesas.RA.3.7.0.pack</ >
(/4 P
< apiversion= class= condition= group=
subgroup= variant=""" vendor= version= >
< >SCI UART</ >
< >Renesas.RA.3.7.0.pack</ >
4
>
/>
/>

ANNNNNNANNANNANNANNA
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requires=
<
requires=
4
<
<
requires=
<
requires=
4

id=

modulle=

modulle=
modulle=

modulle=

>
modulle=
modulle=

modulle=

>
modulle=
>
id=
id=
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>
>
propertyld= value=
propertyld= value=
active= name= selected=
>
altld= configurationld=
altld= configurationld=
altld= configurationld=
altld= configurationld=
altld= configurationld=
altld= configurationld=
altld=
configurationld=
< altld= configurationld=
< altld=
configurationld=
< altld= configurationld=
< altld=
configurationld=
< altld= configurationld=
< altld=
configurationld=
< altld= configurationld=
< altld=
configurationld=
< altld= configurationld=
< altld=
configurationld=
< altld= configurationld=
< altld=
configurationld=
< altld= configurationld=
< altld=
configurationld=
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< configurationld=
<
configurationld=
< configurationld=
<
configurationld=
< configurationld= />
<
configurationld=
< configurationld=
configurationld=
configurationld= />
configurationld= />
configurationld= />
configurationld=
configurationld= />
configurationld= />

In addition, the pin configuration file R7FA4M2AD3CFP . pincfg must be updated the same way with the
following content.

<? version= encoding= ?>
<vl:pinSettings xmlns:vil=
<vl:pinMappingsRef version= file="" />
<vl:deviceSetting id= pattern=
<vl:packageSetting id= />
</vl:deviceSetting>
<vl:configSetting configurationld=
<vl:configSetting configurationld=
altld=
<vl:configSetting configurationld=
<vl:connectionSetting altld=
</v1:configSetting>
<vl:configSetting configurationld=
<vl:connectionSetting altld=
</v1:configSetting>
<vl:configSetting configurationld=
altld=
<vl:configSetting configurationld=
<vl:connectionSetting altld=
</v1:configSetting>
<vl:configSetting configurationld=
<vl:connectionSetting altld=
</vl:configSetting>
<vl:configSetting configurationld=
altld=
<vl:configSetting configurationld=
<vl:connectionSetting altld=
</vl:configSetting>
<vl:configSetting configurationld=
<vl:connectionSetting altld=
</vl:configSetting>
<vl:configSetting configurationld=
altld=
<vl:configSetting configurationld=
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<vl:connectionSetting altld=
</v1:configSetting>
<vl:configSetting configurationld=

<vl:connectionSetting altld=
</vl:configSetting>
</vl1:pinSettings>

After editing the files and opening the configuration.xml in the e2studio configuration editor, the following
Project Summary should be seen:

Project Summary

Board: Custom User Board {Any Device)

Device: R7FA4M2AD3CFP

Toolchain: GCC ARM Embedded

Toolchain Version: 10.3.1.20210824

FSP Version: 3.7.0

Project Type: Flat

Location: C:Work/wsE_eclipse/e2_rabmd_Z2ftunneling_demo

Selected software components

Board Support Package Commaon Files va. 7.0
/O Port v3.7.0
Arm CMSIS Version 5 - Core (M) v5.8.0+renesas.0.fsp.3.7.0
Custom Board Support Files vi. 7.0
Board support package for RTFAAMZAD3CFP va. 7.0
Board support package for RA4M2 vi. 7.0
Board support package for RA4M2 - FSP Data va. 7.0
Data Transfer Controller va.r.o
General PWM Timer va 7.0
Serial Peripheral Interface on Serial Communications Interface v3.7.0
SCI UART v3.7.0

The source code describing the modules can now be generated by clicking on the Generate Project Content in
the top-right corner.
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2.3 Importing the Library

There is no difference whether the source or the precompiled package is being used: the library archive must be
imported to the project using File > Import... > Archive File option.

To keep the folder structure clean, the library will be imported to the ptxTunnel 1 ng subfolder by appending
the default location displayed in the following figure.

& Import O x
Archive file
= d
Import the contents of an archive file in zip or tar format from the local file system.
From archive file: CA\tmph\ptxTunnelinglib-e2studio-v1.3.1.srctargz “ Browse...
v @@=/ 8  clang-format
0. I @ i CHANGELOG.md I
B = cmake B & CMakelists.txt
@ = contrib @  DISCLAIMER
@ inc | @ @inday html
Filter Types... Select Al Deselect Al
Into folder: tunneling_demo/ptxTunneling Browse...
|| Qverwrite existing resources without warning
2 < Back Next Einish J} Cancel
R35US0012EE0100 Rev.1.00 RENESAS Page 16
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In the case where the library will be used in source form, its src folder must be included in the build. This can be

done by opening the context menu with a right-mouse click on the folder name in the Project Explorer and
selecting Properties. The checkbox Exclude resource from build found in C/C++ Build > Settings must be
unchecked, as displayed in the following figure.

ﬁ Properties for src (] pod
type filter text Settings - v i
» Resource
~ CfC++ Build - . Al f' " y Confi .
Settings onfiguration: [ All configurations | anage Configurations...
Tool Chain Edi e
C/C++ General | Exclude resource from build
Run/Debug Settir | Tool Settings
v ® GNU Arm Cross Assembler Command: ${cross_prefix)${cross_cl${cross_suffix}
£ Preprocessor All options: - assembler-with-cpp -
& Indludes D_RA_CORE=CM33 -D_RENESAS_RA_
& Warnings -
& Miscellaneous
~ & GNU Arm Cross C Compiler Expert settings:
2 Preprocessor Cornmand
& Indudes line pattern: LICOMMAND} ${cross_toolchain_flags) ${
# Optimization
& Warnings
& Miscellaneous
— Restore Defaults Apply
@ [ Apply and Close J} Cancel
R35US0012EE0100 Rev.1.00 RENESAS Page 17
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2.3.1. Adding the Include Path

In order for the compiler to find the header (.h) files containing the API functions, the library folder inc (and also
src if using the source package variant) must be added to the list of user-defined include directories. This can
be done by navigating to Project > C/C++ Build > Settings > Tool Settings > GNU ARM Cross Compiler >
Includes. Then, click on the Add... button on the right side of the small toolbar and use the Workspace button
in the popup window to locate the folder.

ﬁ:'::i‘. es for tunneling_demo O
type filter text Settings i i
Resource
Builders
v C/C++ Build Configuration: [ All configurations | “  Manage Configurations...
Build Variables
Environment ® Tool Settings ® Toolchain # Build Steps Build Artifact & Binary Parsers © Error Parsers
Logging )
Settings (& Target Processor Include paths (-1) GETR-K
Tool Chain Edi # Optimization “${workspace_loc/${ProjNamel/ptxTunneling/inc}”
CfC++ General & Warnings . space lc rojNamel/pteTunne }
MCL & Debugging “${workspace_loc/${ProjName)/ra/fsp/inc)
Project Natures % GNU Arm Cross Assembler “${workspace_loc:/${ProjNamel/ra/fsp/inc/api)’
- “${workspace_loc:/${ProjNamel/ra/fsp/inc/instances}”
Project Reference = Preprocessor LSt pa /${Proj I p/i !
Renesas QF & Includes Soe R hel
Run/Debug Settir & Warnings
Task Tags & Miscellaneoy  Directory:
Validation w @ GNU Arm Cross . ’ ) |
alidatio ${workspace loc/${ProjName}/ptxTunneling/src} |

# Preprocessorn —
= Indudes
& Optimizatic

. . & Folder selection O b
# Warnings
& Miscellaneg
« ® GNU Arm Crof Select one or more Workspace Folders
& General ~ & ptxTunneling Workspace... File system...
& Libraries @ cmake
& Miscellaneg & contrib
v & GNU Arm Crof & inc B 1
& General &> src
w & GNU Arm Crod & test
# General & ra
cra cfn

z | OK : | Cancel
Restore Defaults

— Apply

7 l Apply and Close Cancel
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2.3.2. Setting the Language Standard

This step is required only if you use the source package. Please make sure that the GNU ISO C99 is selected
among the GNU ARM Cross C Compile > Optimization settings. Since there is the typeof () statement used

in the source code, the project must be compiled with the GNU extensions enabled; otherwise, compilation will
fail.

Properties for ptxTunneling ] X
Settings T
Resource
Builders % Tool Settings & Toolchain #* Build Steps " Build Artifact [u Binary Parsers @ Er| ¢ | *
v C/C++ Build
/ . u . 2 Target Processor Language standard GNU ISO €99 (-std=gnu99)
Build Variables B Optimizati
Environment & Dptimization Other optimization flags
Loaai 2 Warnings
Og_g'"g 2 Debugging
Settings
. . v i GNU ARM Cross Assembler
Tool Chain Editc .
C/C++ General 2 Preprocessor
MCU & Includes
broiect Ref # Warnings
RrOJe éEerences (2 Miscellaneous
enesas _ v ® GNU ARM Cross C Compiler
Run/Debug Settin
. (2 Preprocessor
Ias:: _Fr{eposrcory & Includes
as. a.gs (2 Optimization
Validation i
& Warnings
# Miscellaneous
< > e e e v
@ Apply and Cl % Cancel
1) pply and Close ance
R35US0012EE0100 Rev.1.00 RENESAS Page 19
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2.3.3. Adding the Library File

This step is required only if you are working with the precompiled binary package. Since there is no source code
to be compiled, the linker must be able to find the functions in the library. In the same dialog window, changing to
GNU ARM Cross C Linker section, the PtxTunneling/1ib folder can be added to the list of folders (lower
pane) where the compiler is looking for external libraries. Additionally, the exact library needs also to be
specified (upper pane) by its name PtxTunnel ing. From this the compiler will automatically find the static
library file libPtxTunneling.a.

ﬁ Properties for tunneling_demo 0
type filter text Settings - .
Resource
Builders . | |
v C/C++ Build Configuration: Debug [ Active | + Manage Configurations...
Build Variables
Ervironment ® Tool Settings ® Toolchain # Build Steps Build Artifact i Binary Parsers @ Error Parsers
Logging
Settings i Target Processor Libraries (-) FRAR
Tool Chain Edi & Optimization %
C/C++ General = Warnings I
MCU & De| ﬁ Enter Value %

£

Project Matures ® GN
Project Reference
Renesas QF
Run/Debug Settir
Task Tags

Libraries (-[)

PtxTunneling

Validation

. |L Cancel

£
#
BEEESHEE E

ocalon l

(& Miscellaneous

« ® GNU Arm Cross C Linker Library search path (-L) € 8 B 5
& General "$iworkspace loc/${ProjName}}/script”

& Libraries "${workspace_loc/${ProjNamel/ptxTunneling/lib}"

& Miscellanecus

~ & GNU Arm Cross Create Flash Image
i General

~ B GMLU Arm Cross Print Size
& General

e Restore Defaults Apply

Apply and Close | Cancel
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2.4 Implement the HAL

The library functions cannot access the underlying hardware or software resources. They require access to the
Hardware Abstraction Layer (HAL), which then performs the requested action. Since this layer depends on the
specific hardware configuration, it must be implemented for the exact setup.

The PtxTunneling library includes the header file ptx_tunneling hal.h, which contains all the functions that must
be provided by the host platform.

For the current case, there should be the file src/ptx_tunneling_hal . c created in the project folder with
the following content.

#include "ptx_tunneling_hal.h"
#include "ptx_tunneling.h"

#include "hal_data.h"

#define OFFSET CMD_LENGTH BYTE 1U
#define COMMS_MAX_MESSAGE_LENGTH 280U
#define COMMS_HEADER_SIZE 2U

#define CMD_CODE_TUNNELING_MSG Ox55

uint8_t uartRxBuf[2048];
uintl6_t readPos = O;
uintlé_t writePos = 0;
uint8_t rx[COMMS_MAX_MESSAGE_LENGTH];
uint8_t tx[COMMS_MAX_MESSAGE_LENGTH];
uintl6é_t rxi = 0;

bool txDone;

bool uartComplete;

uint32_t hal_TimerGetTime( )
tunneling_init(Q);
tunneling_demo();

uint32_t hal_TimerGetTime(
{

timer_status_t time;
g _timerO.p_api->statusGet(g_timerO.p_ctrl, &time);
time.counter;

uart_callback(uart_callback_args_t *arg)

(arg->event == UART_EVENT RX CHAR)

(uint8_t)arg->data;
0 || rx[rxi] == CMD_CODE_TUNNELING_MSG)

(rxi >= COMMS_HEADER_SIZE)
{
uintlé t packLen = COMMS_HEADER SIZE +
(rx[OFFSET_CMD_LENGTH_BYTE] == 0 ? 256 :
rx[OFFSET_CMD_LENGTH_BYTE]);
(rxi >= packLen)

R35US0012EE0100 Rev.1.00
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memcpy (uartRxBuf + writePos, rx, rxi);
writePos += rxi;
rxi = 0;

(arg->event == UART_EVENT_TX_ COMPLETE)
uartComplete =

}

bool ptxTunneling_GPIO_IslrgPinAsserted(ptxHal_t *context)

{
FSP_PARAMETER_NOT_USED(context) ;

bsp_io_level t pinLevel = 0;
g_ioport.p_api->pinRead(g_ioport.p_ctrl, PTX PLAT_SPI_IRQ PIN, &pinLevel);

(bool)pinLevel;

ptxTunneling_UART_rxLength(ptxHal_t *context)

FSP_PARAMETER_NOT_USED(context) ;
__disable_irqQ;

uintlé t count = writePos - readPos;
__enable_irqQ;

count;

ptxTunneling_UART_read(ptxHal_t *context, uint8_t *buf, unsigned int len)

FSP_PARAMETER_NOT_USED(context);
assert(len < (uartRxBuf));
__disable_irqQ;
int readCount = writePos - readPos;
(readCount > (int)len)
readCount = (int)len;

memcpy(buf, uartRxBuf + readPos, (size t)readCount);

readPos = (uintl6_t)(readPos + readCount);
(readPos == writePos)
{
readPos = 0;
writePos = 0;
}
__enable_irqQ;
readCount;

ptxTunneling UART write(ptxHal t *context, uint8 t *buf, unsigned int len)

FSP_PARAMETER_NOT_USED(context) ;
(len)

{
(luartComplete)
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{
R_BSP_SoftwareDelay(100, BSP_DELAY_UNITS_MICROSECONDS);

}

uartComplete = ;
memcpy(tx, buf, len);

g _uartO.p_api->write(g_uartO.p_ctrl, tx, len);

0;

ptxTunneling_Timer_stopwatchStart(ptxHal t *context, ptxTimeDiff t *startVal)
FSP_PARAMETER_NOT_USED(context) ;

*startVal = hal_TimerGetTime();

ptxTunneling_Timer_stopwatchStop(ptxHal t *context, ptxTimeDiff t *startStopVval)
FSP_PARAMETER_NOT_USED(context) ;

*startStopVal = hal_TimerGetTime() - *startStopVal;

ptxTunneling_Timer_ThreadSleep(ptxHal _t *context, uint32_t msSleep)
FSP_PARAMETER_NOT_USED(context) ;

R_BSP_SoftwareDelay(msSleep, BSP_DELAY_ UNITS MILLISECONDS);
}

int ptxTunneling_SPl_trx(ptxHal_t *context, uint8 t * t>xBuf[],
txLen[],
size_t numBuffers, uint8_t *rxBuf, size_ t *rxLen)

{
FSP_PARAMETER_NOT USED(context);

bool status = ;
((NULL '= txBuf) && (NULL != txLen))

{

g_ioport.p_api->pinWrite(g_ioport.p ctrl, PTX PLAT_SP1_CS PIN,
BSP_I10_LEVEL_LOW);

uint8_t index = 0;
C == status) && (index < numBuffers))

{

((exBuf[index] !'= NULL) && (txLen[index] > 0) && (rxBuf != NULL))

{
t~xDone = ;
(g_spi0.p_api->writeRead(
g_spiO.p_ctrl, txBuf[index], rxBuf, txLen[index],
SPI_BIT_WIDTH_8 BITS))

{
}

status =

(1txDone && status)
R_BSP_SoftwareDelay(100, BSP_DELAY UNITS_MICROSECONDS);
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status =

ndex++;

((NULL !'= rxBuf) && (NULL I= rxLen))
{

txDone = ;
(g_spi0.p_api->read(g_spiO.p_ctrl, rxBuf, (uint32_t)*rxLen,
SPI_BIT_WIDTH_8 BITS))
{

}

status = :

('txDone && status)
R_BSP_SoftwareDelay(100, BSP_DELAY UNITS_MICROSECONDS);

status =

g_iloport.p_api->pinWrite(g_ioport.p_ctrl, PTX_PLAT_SPI_CS_PIN, BSP_IO_LEVEL_HIGH);

(Istatus);

sci_spi_callback(spi_callback _args_t *p_args)

(p_args—->event == SP1_EVENT_TRANSFER_COMPLETE)
txDone = ;

ptxTunneling NVIC disablelnterrupts()

ptxTunneling_NVIC_enablelnterrupts()

tunneling_init()

g _spiO.p_api->open(g_spiO.p_ctrl, g spiO.p cfg);

g uartO.p _api->open(g_uartO.p ctrl, g uartO.p cfg);
g_timer0.p_api->open(g_timer0O.p_ctrl, g timerO.p_cfg);
g_timer0.p_api->start(g_timer0.p_ctrl);

uartComplete = ;

__enable_irqQ;
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tunneling_demo()

ptxTunneling_init();
tunneling_init(Q);
¢ )

ptxTunneling_pol I (NULL);

{
}

This example implementation is specific to the Renesas EK-RA4M2 development board. It is not guaranteed to
work on any other hardware.

2.5 Implementing the Main Function

The firmware will provide the tunneling functionality by calling the library's superloop function, the
ptxTunneling_pol 1 (), after initializing the modules. This function performs the data processing and
translation and also drives the SPI communication. The e2studio has already generated the default user-entry
source file hal_entry.c. Please update this file according to the following code.

tunneling_demo();
hal_entry( )

tunneling_demo(Q);

This code change is responsible for involving the main loop of the tunneling firmware once the MCU initialization
is finished and the user-code is started.

2.6 Building the Firmware

After all the source file is created, the project can be built with the Project > Build Project. Once the build
process is finished successfully, a table similar to the following will display with the footprint sizes.

arm-none-eabi-size --format=berkeley
text data bss dec hex filename

14588 80 8048 22716 58bc tunneling_demo.elf
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3. Prepare the Hardware

To demonstrate the usage of the tunneling functionality, a PTX100R evaluation board must be connected to the
Renesas evaluation board through the PMOD2 connector.

Abbiessdil’

B cklRAAMZ ¢

e P Version 1
S= P/N RTKTEKA4M2S00001BE
renssas.com/ra/ek-radmz

RA

CURRENT

N v

/N RTFA4MZADICFP
100MHz , S -ode Flash, 64KD SRAM, LOF" ]

Before powering up from the USB-C port, it is important to remove the jumper "pmod 3v3 bridge" and set both of
the SIF1 and SIF2 switches on the PTX100R evaluation board to "0" state to select the SPI communication
protocol.
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The Renesas board must be connected to the host PC by a micro-USB cable using the "Debugl" connector.
This way, the firmware can be easily flashed and started with the Run > Run command from the menu.

Once the firmware starts successfully, it will listen for incoming commands on the on-chip UART using pins P112
and P113. To use the tunneling functionality, an external USB/UART converter should be connected to those
pins. Windows will show a notification about the connected USB/UART device with the communication port
name indicated. If the notification is missing, opening the Device Manager will reveal the newly configured com
port.

% Device Manager — O x

File Acticn View Help

= T E HE

3 Metwork adapters

> ¥ Other devices

v @ Ports (COM &LPT)
E Standard Serial over Bluetooth link (COM3I)
ﬁ Standard 5erial over Bluetooth link (COM4)
ﬁ USE Serial Port (COMG)

5> = Print queues

w | HEX®

3 = Printers
¥ i:t Processors
» W7 Security devices

[T Commet cmwd e

4. Using the Tunneling Feature

In order to use the tunneling functionality, the PTX1xxR * Config Tool must be started and configured to use the
USB communication port by selecting the correct entry in the dropdown list in toolbar.

%% PTX100R/105R POS Config Tool

File  Help
* (enerate  Generate
OB HE . Evalboard
<Rone>
Start O-Measurer] cop4
Configurations
COMB
F’R&:Eiver
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The config tool is using the hardware flow control functionality of the UART by default, which is not provided in
this case. As a result, the tunneling mode should be enabled in the File > Settings menu.

§% Settings >

Max. lines for application output:
5000

=

|| Set shutdown temperature

Setting

Gx 0 (Ch

B Enable tunneling mode

Cancel

The configuration is ready; any config tool application (e.g., Q-Measurement) started will now communicate with
the PTX100R via the tunneling firmware.

File  Help

Modules

v Configurations
v Receiver
Type A/B
Type F
~Transmitter
Power Settings
Waveshaping Type A
Waveshaping Type B
LPCD Settings
v Card Mode
Card Mode
v Application Configuration
Polling
Debug Signals
v Applications
EMVCo DTE
FeliCa DTE
DDPC Measurements
Signal Detector
Q-Measurement
Calibration
HCE T4T
Test Signals and GPIOs

%2 PTX100R/105R POS Config Tool

D a E)" Generate Generate
DAT files Cfiles

Evalboard COM6

Cancel Q-Measurement

Frequency Step Size 50kHz

14.21 MHz

Amplitude [¢B]
5
|

- O X
Show High Baudrates
Center: MHz
Upper Corner: MHz
Lower Corner: MHz

Q-Factor:

I
125

T T
13 135 14 14.5
Frequency [MHz]

Evalboard type: PTX100x COM port: - (Tunneling) C

R35US0012EE0100 Rev.1.00

Jan 16, 2024

RENESAS Page 28



PTX Tunneling Library v1.4.0 for Renesas e2studio QuickStart Manual

5. Revision History

Revision Date Description
1.00 Jan 16, 2024 | Initial release.
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