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QCIOT-CCE4503P0OCZ
CCE4503 |0-Link Transceiver (QCIOT-5)

The QCIOT-5 IO-Link device transceiver board
demonstrates the functionality and performance of
the CCE4503. The CCE4503 is an easy-to-use
device-side 10-Link compliant transceiver. It
combines 10-Link compliant communication
capability with advanced protection circuitry and
additional features while keeping the application
small and simple.

Controlled by a UART interface (TXD, RXD, TXEN),
the output drivers can be configured as PNP, NPN or
Push-pull. Three LDO options and an automatic
wake-up detection simplify the overall system
requirements and reduce the need for additional
external circuitry. The integrated protection features
such as reverse-polarity protection, overcurrent
protection, undervoltage detection, and thermal
protection ensure robust functionality and
communication.

The board provides a standard Pmod™ Type 3A
(expanded UART) connection for the onboard device
to plug into any required MCU evaluation kit with a
matching connector.

The software support included with the Renesas IDE
(e2 studio) allows for code generation to connect the
device and the MCU so that development time is
significantly reduced. With its standard connector
and software support, the QCIOT-5 board is ideal for
the Renesas Quick-Connect loT to rapidly create an
loT system.

PLLRARNARA

Features

= |O-Link compliant transceiver

* One |O-Link channel with up to 250mA permanent
driving current

= Configurable PNP-, NPN- and Push-pull mode
= Configurable slew rate limitation

= Configurable current limit

» Automatic recovery function

= Wake-up detection

= Three LDO options with up to 20mA
= Reverse-polarity protection

= Overcurrent detection

= Undervoltage detection

= Over-temperature detection

= Small 3 x 3 mm DFN-10 package

Board Contents

» CCE4503 IO-Link device transceiver
» RAA2116054 DC/DC step-down regulator

Figure 1. QCIOT-5 I0-Link Device Transceiver Board Image
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1. Functional Description

The QCIOT-CCE4503P0OCZ board is used as a quick connect prototyping solution for an IO-Link device
interface, enabling fast, simple and cost-effective applications evaluation for an 10-Link device interface. This
board can be used with any Renesas evaluation or fast prototyping MCU board.

Figure 2 highlights the main parts of the system.

J2 Pmod Type 3A
RAA2116054
L+ | GND
VCC
2
UART UART
L+
ciQ
@ @ ciQ CCE4503 TXEN TXEN
L- nERR nERR
GND
L-
GND

Figure 2. QCIOT-5 I0-Link Device Transceiver Board Block Diagram
The building block of the QCIOT-5 IO-Link board and its functionality are as follows:

= RA2116054 — 60V 0.5A DC/DC step-down regulator with 450kHz switching frequency
= CCE4503 I0-Link device transceiver with cost-optimized feature set

1.1 Operational Characteristics

The QCIOT-5 board can be used as a starting point for IO-Link capable sensors and actuators
testing/development in industrial applications.

The board is designed with following characteristics:

= Input voltage: 30V
= 3.3V 500mA for the 10-Link device application

1.1.1  Standalone or IO-Link Bus-Powered Applications

The QCIOT-5 board design allows powering the board directly from the 10-Link master or using an external
power supply. For standalone or bus-powered applications, a 2.54mm or 0.1” pitch jumper on J2 pin header is
required on the top of the board. If an external power supply is used, the J2 header must be left open. See
Figure 6 for connection diagram schematics.

1.2 Setup and Configuration
The following hardware and software are required for setup and configuration:
Hardware:

= Renesas evaluation kit EK-RA4M2
= Renesas CCE4503 I0O-Link device Pmod board QCIOT-CCE4503POCZ
= Renesas HS4001 temperature and humidity sensor Pmod board US082-HS4001EVZ
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= Renesas interposer board US082-INTERPEVZ
= PEPPERL+FUCHS USB IO-Link Master (02-USB 30407 — sold by third party)
= USB micro-B cable (provided with evaluation kit board)

= PC running Windows 10/11 with at least one USB port

= M12-4 or M12-5 10-Link cable

= USB mini-B cable (needed for PEPPERL+FUCHS master)
= DC Power supply (5V, 1A output)

Software:

» Renesas Flexible Software Package v5.2.0 platform
* e2 studio 2024-01.1 (24.1.1) or later
* FSP 5.2.0 or later
* GCC Arm Embedded 10.3.1 (10 2021.10) or later
= Sample code files (available on the webpage for this device)

1.21 Software Installation
Install the FSP v5.2.0 version (supporting the QCIOT-5 board) and the latest version of the €2 studio installer.

1.2.2 Hardware Connections

Refer to Figure 3 and use the following procedures to setup the kit.

1. Connect the QCIOT-CCE4503 Pmod to the PMOD2 connector on the evaluation kit.

a. Mount the J2 jumper if it is bus-powered. If the USB power is not sufficient to fully power the 10-Link-
USB master, use an external power supply.

2. Connect the HS4001 Pmod to PMOD1 through an interposer board.

a. For kits other than the EK-RA4M2, an I°C sensor board can be connected directly to the dedicated Type
6A Pmod connector (if a Type 6A Pmod is available). Otherwise, ensure that the kit can use the US082-
INTERPEVZ interposer board. Insert the interposer board into the MCU connector before adding any
sensor boards.

3. Ensure that pin 12 of the Pmod is 3.3V (this is requested by the US082-HS4001EVZ).

a. For some evaluation boards, the pin 12 of the Pmod is 3.3V by default, thus, no change is required.
Check the user manual before prior to usage.

b. Only one set of I2C pull-up resistors should be used on the bus. If multiple Pmod connected boards are
used, only one board should have the jumpers present.

If multiple modules use the IRQ# line on the PMOD, only one pull-up jumper should be present.

MCU kits typically do not have pull-up resistors present on the bus lines. Ensure to check if any are
present.

Connect the 10-Link master with the QCIOT-CCE4503POCZ using a standard M12 4- or 5-pin cable.

Connect the evaluation kit with a computer using a USB micro-B cable. This is required for programming the
board, debugging or for power if the J2 jumper on CQIOT-CCE4503POCZ is off.

Connect the 10-Link master to the USB converter with a computer using USB mini-B cable.

The device is now ready to be used in the system. For board testing, see section 4 “Board Testing” of the
Quick Start Guide.
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Figure 3. QCIOT-5 I0-Link Device CCE4503 Test Setup
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2. Board Design
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Figure 5. QCIOT-5 10-Link Device Transceiver Board (Bottom)
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2.1

Schematic Diagrams
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Figure 6. QCIOT-5 IO-Link Device Transceiver Schematics
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2.2 Bill of Materials

Quantity | Designator Description Manufacturer Manufacturer Part Number
1 C1 Capacitor, 1uF, 25V, SM Taiyo Yuden TMK105BJ105KV-F
1 c2 Capacitor, 0.1pF, 25V, SM Taiyo Yuden TMK105B7104KVHF
2 C3,C7 Capacitor, 10uF, 10V, SM Murata GRM188R61A106KE69D
1 C4 Capacitor, 1uF, 100V, SM Kyocera AVX 08051C105K4Z2A
1 C5 Capacitor, 0.1uF, 50V, SM Yageo CC0603KRX7R9BB104
1 Cé Capacitor, 4.7uF, 50V, SM TDK C2012X7R1H475K125AC
3 D1,D2, D3 |Diode, TVS, 30V, Uni-directional, 400W, SM Nexperia PTVS30VS1UR,115
2 D4, D5 Diode, 1A, 150V, Schottky, SM Micro Commercial Co SMD1150PL-TP
1 FOOT1 g;‘:;'e?elft;rfftf;dhes“’e' Black, 6.4mm 1 5 imper Specialties Inc. | BS25BLO7X30RP
1 J1 Connector, 2x6, 0.1", Right Angle, Unshrouded | Wirth Elektronik 732-5354-ND
1 J2 Jumper, 1x2, 0.1" Pitch Sullins PBC02SAAN
1 J3 Connector, 4 Pin, Circular, M12, Plug, A-Code | TE Connectivity T4144035041-000
1 L1 Inductor, 33uH, 3.2A, 107mQ, SM Coilcraft XGL5050-333MEC
1 R1 Resistor, 0 ohms, 1/10W, 1%, SM KOA Speer RK73Z1ETTP
4 R2, RR?é R4, Resistor, 20kQ, 1/10W, 1%, SM KOA Speer RK73H1ETTP2002F
1 R5 Resistor, 10kQ, 1/10W, 1%, SM KOA Speer RK73H1ETTP1002F
1 R7 Resistor, 61.9kQ, 1/10W, 1%, SM KOA Speer RK73H1ETTP6192F
1 U1 Transceiver, |10-Link, No LDO, SM Renesas CCE45030VLDO
1 u2 Switching Regulator, Buck, 500mA, 60V Switch | Renesas RAA2116054GP3#JA0
R15UHO0014EU0100 Rev.1.00 RENESAS Page 9
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2.3 Board Layout
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3. Software Design

This section gives a brief overview of the software implementation for the QCIOT-5 10-Link device board which
is based on the Renesas RA Family's Flexible Software Package (FSP) and third-party library for the Cortex M33
core. The following sub-sections describe the project's code structure, the system's software modules, and the
main system flow. The application-level code is based on bare metal concept that does not use any RTOS and
periodically serves all processes in a main loop.

3.1 Project Code Structure

The Quick Connect IO-Link project is designed to be highly modular in terms of sensors and simple realization.
Solutions can be easily configured independently of other modules (if required) or ported to different end-
applications.

The project is split into three main parts:

= Sensor driver — device driver code for sensor control, data readout and 12C communications driver
= 10-Link device driver — device driver code for CCE4503 and IO-Link device side implementation

= Application code — main system code that enables processes requests from IO-Link master and gathers
data from the sensors and puts them into predefined structures to be sent when required

Figure 11 shows the e2 studio folder project structure.
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v T_,v_—f- ekradm?_qciot_iclink
;;—P' Binaries
[ Includes
= ra
-2 ra_gen
v |2 sre
W i hw
v = cced303
[£] cce4503_ext.c
cced503_ext.h
v = hs4001
L€ hw_hs4001.c
hw_hs4001.h
[£] common_utils.c
common_utils.h
[£] hw_timers.c
hw_timers.h
w = iolink
v = appl
w (= dev_param
[ dev_generic_func.c
dev_generic_func.h
[£ dev_param_gen_callback.c
dev_param_gen_callback.h
[£] dev_param_gen.c
dev_param_gen.h
[£) dev_param_identity.c
dev_param_identity.h
[£] dev_process_data_sxchange user.c
dev_process_data_exchange_user.h
@ dev_sys_cmd_user.c
dev_sys_cmd_user.h
[ device_configuration.c
device_configuration.h
w [ event_dispatcher
@ dev_event_dispatcher_user.c
dev_event_dispatcher_user.h
W = nvim
_@ dev_nvm_user.c
dev_nvm_user.h
W [= tools
[£] reboot_user.c

v [= dev_param
[£] dev_generic_func.c
dev_generic_func.h
[£] dev_param_gen_callback.c
dev_param_gen_callback.h
[£] dev_param_gen.c
dev_param_gen.h
[£] dev_param_identity.c
dev_param_identity.h
@ dev_process_data_exchange_user.c
dev_process_data_exchange_user.h
[£] dev_sys_cmd_user.c
dev_sys_cmd_user.h
[£ device configuration.c
device_configuration.h
v [= event_dispatcher
@ dev_event_dispatcher_user.c
dev_event_dispatcher_user.h
W = nvm
_@ dev_nvm_user.c
dev_nvm_user.h
v [= tools
[£] reboot_user.c
reboot_user.h
[€] dev_appl.c
dev_appl.h
[€] dev_param_manager_user.c
dev_param_manager_user.h
[€] dev_pl.c
dev_pl.h
v = dev_stack
v [= include
dev_stack_config.h
dev_stack.h
igd_typedef.h
i€ hal_entry.c
= Debug
w_-? build
= lib
= ra_cfg
[ script
*;gbg configuration.xml

Figure 11. CCE4503-RA4M2 e2Studio Project Folder Structure

e2 studio folder structure:

* ra - automatically generated files for FSP drivers and is28022 driver source code and header file

= ra_gen — generated files by FSP configuration
= src — application code that consists of:

* hw — folder containing low level drivers and control procedures for the hardware used in this project

* lolink — folder containing procedures and routines for the application layer

* lib — |O-Link device binary library for RA4 microcontroller

Click on configuration.xml in the project and open the Stack Tab to see the FSP packages configuration (see

Figure 12).
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Figure 12. Stack Configuration — Hal/Common

3.2 Application Structure

The application is running bare metal and starts in the hal_entry() function. FSP configuration is already setup
and shown in Figure 12. The user application starts with initialization and then is split into two parts. The
application flow diagram is shown in Figure 13.

Hardware
initialization

Y

CCE4503_EXT Initialize

DA Init

while(1)

HW_HS40@1 UpdateData

v

DA_MainCycle

Figure 13. Application Flow Diagram
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3.3 Initialization

Initialization consists of four steps:
Hardware from FSP configuration setup is initialized (sensor, timers, interrupts, etc).
Hardware dedicated for CCE4503 is started.

Initialization of the 10-Link library. At this step, the 10-Link device identification and buffers for data exchange
are set.

Important.

o |dentification parameters should correspond to the IODD used by the 10-LINK master

° lengthPDIn and lengthPDOut should not be smaller than corresponding data records in
dev_process_data_exchange_usr.c
o These settings are kept in the library and are set in function void DA_InitDSM(BooleanT
isHoldRevisionld) in dev_apl.c file
4. Perform initial sensor readout and data processing. The library interacts with the user through callbacks and
application data is kept in global variables.

3.4 Main Loop

In the sample application, the HS4001 sensor is used and read every 10ms in the main loop. After every
readout, it updates the global variable retaining the sensor values. The 10-Link device library is called in every
main loop.

3.5 Data Exchange
All data is exchanged using |O-Link library callbacks. Functions that are processing callbacks are kept in the
srcliolink/appl/dev_param folder.

The sensor’s data is kept in a global variable defined as |_process_data_in. The data is sent to the master by
placing them into a send buffer during library callback in function
DEV_PDE_USER_CopyProccessDatalnToloLink in the dev_process_data_exchange_usr.c file.

Important. The data record cannot be smaller than the buffer size defined in the DA_InitDSM function, and it
should correspond with the IODD used by the |O-Link master.

R15UH0014EU0100 Rev.1.00 RENESAS Page 13
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4. Quick Start Guide — Board Testing

See section 1.2 for the list of required hardware.

4.1 Setting Up the Boards and Cables

Connect the boards and cables as described below and in Figure 14.

1. QCIOT-CCE4503POCZ to PMOD2 on EK-RA4M2
2. US082-HS4001EVZ to PMOD1 on EK-RA4M2 through interposer board.
3. Micro USB cable to J10 Debug port on EK-RA4M2 board.

o
=
~
<
(04
i
e
(]

Figure 14. QCIOT-5 10-Link Device Pmod Test Setup

Note: Ensure that the interposer board is placed in between the sensor and EK board, and the silkscreen MCU
Side is facing the EK board.

R15UH0014EU0100 Rev.1.00 RENESAS Page 14
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4.2 Programming the EK Board and Running the Example Code

Download the sample project from QCIOT-CCE4503 Renesas website and import it into e2 Studio. The
procedure is shown below and in Figure 15:

Click on File menu in e2 Studio.

Select Import.

Choose Existing Projects into Workspace.
Click Next.

Click on the radio button for Select archive file.
Click on Browse to locate the sample project.
Click on the Finish button

N o gk~ w0 D=

8 RA Test_workspace - & studio - O P4
gd\t Source Refactor MNavigate Search Project RenesasViews Run Windew Help
1 New Alt+Shift+N > o B Import m] *
. Open File.. L Import Projects 1
3 Open Projects from File System... ;
pen Frel ¥ & mport o X Select a directory to search for existing Eclipse projects. / /
Recent Files > A
Select N
Close Edit Cirl+ W
e B " Create new prajects from an archive file or directory. E 4 E O Select rost directory: EE—
Close All Editors Ctrl+Shift+W —
= — (® Sclet archive file: CE4503\ ckradm?_geiot_iolink 20240523 zig] Browse...
e ! Select an import wizard: 5 e
Save As.. :
e [type fitter tea | Projects:
Save All Ctrl+-Shift+S o - . ckradm2_qciet_iolink (ckradm2_qeiot_iolink/) Select All
Revert :
+ d
e Ar:maﬁla Decelect Al
Move... [Zhe 2
—— - Existing Projects into Workspace 3 Refresh
. iy
Refresh I ] Preferences
Cenvert Line Delimiters To 4 [, Projects from Folder or Archive
Print. Cirlep = Rename & Import Existing C/C++ Project into Workspace
-2 Ta# Renesas C5+ Project for CATBKOR/CATEKD
@ Renesas CS+ Project for CC-RX, CC-RL and CC-RH
Errraal L @ Ssmple Projects on Renesas Website TpiEms
(=) = £ A = /e Search for nested projects
Properties Alt+Enter (= Install Copy projects into workspace
"~ Oomnh -
Switch Workspace N {g R‘Tr‘: . . [ Close newly imported projects upon completion
e : []Hide projects that already exist in the workspace
y
Exit Working sets
4 [ Addl praject to working sets New...
Open a file from the filesystem| e ‘ Next > e Cancel
[ Always show W 7
Send a feedback for IDE 2 o e
@ < Back [ ()

Figure 15. Import the Sample Project
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8. After successfully importing the project, build it by pressing the Ham

Q RA_Test_workspace - ekradm2_qgciot_iolink/src/hal_entry.c - € studio

File Edit 5Sgurce Refactor Navigate Search Project Renesas Views Run  Window Help
| ® R R R

'l.(_jProjectEprorer * = 4==-|> 7 § = 8 L%[ekradml_qciot_iolink]

| v i ekradm2_qiot iolink [Debug] 2 w| =
% :':cludes o 1 #%
22 #i
v g2 s 23 #1
= hw 24 #i
= iglink 25 #i
@ hal_entry.c EE #:!'
= build 2 #
= lib ;; vo
o (= script 38
1 *i% configuration.xml T 31
|Z| ekradm?2_qeiot_iolink Debug_Flat,jlink ?2
\¥] ekradm2_gciot_iolink Debug_Flat.launch fi -
R 39 = vo
|Z JlinkLog.log 48
=] ra_cfg.bet 41
(@) Developer Assistance 42
43
45 H#e

W oo

=]

=

A
5
5
5
5

LR

mer icon button (see Figure 16).

FSP Configuration [g hal_entry.c >
Copyright [2020-2024] Renesas Electron:

nclude “hal data.h”

nclude “hw_timers.h"

nclude “cce4583/cce4583_ext.h”

nclude “dev_appl.h”

nclude “hs4g@l/hw_hs4gel.h"

nclude “dev_param/dev_param_gen.h"
nclude "event_dispatcher/dev_event_dispi

id R_BSP_WarmStart(bsp_warm_start_event

extern bsp leds.t g bsp leds;

Blinky example application[]
id hal_entry (wvoid)

i
= #if BSP_TZ_SECURE_BUILD

/* Enter non-secure code */
R_BSP_NonSecureEnter();

ndif
fsp_err_t ret = FSP_ERR_INTERNAL;

/* Open the I2C bus if it is not alrei
rm_comms_i2c_bus_extended_cfg t * p_e:

(rm_comms_i2c_bus_extended cfg_t °
i2c_master_instance_t * p_driver_insti
p_driver_instance-»p_api-»open(p_driw

Figure 16. Build the Sample Project

The project should be built without any errors. Ignore any warnings might appear. The build result appears at

the bottom of the window.

9. Debug the project by clicking on the Bug icon (see Figure 17).

{8} RA Workspace_FSP_430 - ekradm?_qciot_iolink/src/hal_entry.c - € studio - o X
File Edit Source Refactor Navigate Search Project RenesasViews Run Window
[mwi] < |-/~ & u | - o LR N BRI RS R AR R R |
Q@ | B C/Ce+ £ FSP Configuration | %5 Debug
< BES Y 3 =1 |%
3 adc_ek_radm2_ep " 2 #include "hw_timers.h" ~ Ho| e % % o)
3 ade_gpt_periodic_sampling_ek_radm?_ep 2 #include "cced583/cced503 ext.h”
~ % ekradm?2_geiot_iolink [Debug] 2 #include "dev_appl.h” =
e - 25 #include “"hs4e@l/hw_hs40@1.h" -
35 Binaries 25 #include "dev_param/dev_param_gen.h" &
il Includes 27 #include "event_dispatcher/dev_event_dispatcher_user.h” Nam Value
B 28 o
5 ra_gen 29 void R_BSP_WarmStart(bsp_warm_start_svent_t event); ="lchar ")igp read buffe
e 3 %Y *(char ")&gp_send_data]
v 5"h a1 extern bsp_leds_t g bsp_leds; 57 *(char *)&p_write_buffer
& w 32 & Add new expression
= iolink @ 0+ Blinky example application[]
1g| hal_entry.c =void hal_entry (void)
(= Debug a
= build = #if BSP_TZ_SECURE_BUILD
& lib /* Enter non-secure code */
(= ra_cfg R_BSP_HonSecureEnter();
& script #endif v
£ configurationxml ( T ‘ =

2 ekra4m?_geiot_iolink Debug_Flatlink

[ [ii

ekradm2_qciot_iolink Debug_Flat.launch
= JLinkLog.log e

p/src/bsp bsp_io.
ra/fsp/src/bsp/mcu/all/bsp_guard.c

Building
Building ra/fsp/src/bsp/mcu/all/bsp_irq.c

Building ra/fsp/src/bsp/mcu/all /bsp_macl.c

Building ra/fsp/src/bsp/mcu/all/bsp_rom_registers.c

Building ra/fsp/src/bsp/mcu/all/bsp_register_protection.c
Building ra/fsp/src/bsp/mcu/all/bsp_sbrk.c

Building ra/fsp/src/bsp/meu/all/bsp_security.c

Building ra/fsp/src/bsp/cmsis/Device/RENESAS/Source/systam.c
Building ra/fsp/src/bsp/cmsis/Device/RENESAS/Source/startup.
Building ra/board/rain2_ek/board_init.c

Building file ra/board/ra4n2_ck/board_leds. c

Building targ
arm-none-cabi
arm-none-cabi-size --format=berkeley “ckra4m2_gcict_iolink.clf”
text  data  bss dec hex filename
49000 lede 2776 52816 ce50 ckra4m2_gciot_iolink.elf

17:22:57 Build Fini{d. ® errors, 8 warnings. (took 5s.943ms) >

kra4m2_qeiot_iolink.elf

Figure 17. Flash and Debug the Sample

opy -0 srec "ckra4m2_qciot_iolink.clf* “ckra4m2_qeiot

>

iolink.srec”

Project
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10. After the code has been flashed, click on the Run icon (see Figure 18).

8 RA_Workspace_FSP_430 - ekradm?_qciot_iolink/src/hal_entry.c - € studio - O x

File Edit Source Refactor Navigate Search Renesas Views Run  Window Help %

i 52 | &R - & %y LI 0 Bl 4 - Qi g e BLwSES - A AR R g R )
Qg | B c/Ce £ FSP Configurstion 45 Debug
cav i CINEN e
v [ ekradm2_gciot_iolink [Debug] ~ j * Copyright [202@-2024] Renssas Electronics Corperation and/or its affiliates. & % E\ & % &‘ (il
¥, Binaries 26 Tude "hol datah 2
21 #include "ha ata.h"™ g
Bl Includes 2 #include "hw_timers.h" Expression Tpe
B 23 #include "ccedS03/cces503_ext.h”
(2 ra_gen 22 sinclude "dev_appl.h” (char*)&gp_read buffer
v 2 sic 25 #include "hs4@@l/hw_hs4eel.h” (char *)&gp_send_datal1
= hw 26 #include "dev_param/dev_param_gen.h" (char *)&p_write_buffer]
o folink 27 #include "event dispatcher/dev_event dispatcher user.h” 4 Add new expression
i8] hal_entry.c 29 void R_BSP_WarmStart(bsp_warm_start_event_t event);
(& Debug B
(= build £ extern bsp_leds_t g_bsp_leds;
& lib 32
& roch 34 ® =« 8linky, example application[]
i tg 39 = void hal_entry (void)
= scrip 4B B0BE4248
43 configurationxml a1
2 ekra4m2_qeiot_iolink Debug_Flat jlink 42
%] ekradm2_qciot_jolink Debug_Flat.launch 43 ! v
JLinkLog.log > < >
=) ra_cfgxet
i &
(?) Developer Assistance v @ 0
= B & - -
B k| 3 B EE -3
J ekradm2_geiot_jolink Debug_Flat [Renesas GDB Hardware Debugging] [pid: 6]
~ [£7] ekradm2_qciot_iolink Debug_Flat [Renesas GDB Hardw )
v [T ekradm2_qeiot iolink.eff [1] [cores: 0] GDB Server for Renesas targets
v i Thread 11 (single core) [core: 0] (Suspended: § Version 9.4.8.v20248111-122059 [098bddsf] (Jan 16 2824 18:49:17)

= Reset_Handler{) at startup.c:62 0x79bc

w arm-none-eahi-gdb (121 Starting server with the following options:
wil Renesas GDB server (Host) Raw options : C:\Users\a5138838\.eclipse\com. renesas.platform_49146363\DebugComp\\RA\e2-server-gdb -g SEGGERILINKAF
Using J-Link version V7.96a - C:\Users\a5138830\.eclipse\com.renesas.platform_491463003\Debuglomp\RAVARM\Segger v7.96. 1\ILinkaRM. d11

Connecting to R7FA4M2AD, ARM Target
GDBServer endian : little
Target power from emulator : OFf
Starting target connection

Current TrustZone device status

DLM state : Secure Software Dewelopment (SSD)

Debug level s 2

Secure/NSC memory partition size :

- Code Flash Secure (kB) : 49

- Code Flash NSC (ks) 115

- Data Flash Secure (kB) )

- SRAM Secure (kRY : 4 v
< > < >

55D, Secure 1€ /ekradm2_qciot_iolink/src/hal_entry.c

Figure 18. Run Sample Project
11. Configure the tool on a PC (see section 4.3).
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4.3 Configure the IODD DTM

Data using IO-Link is sent in structures. It is required to add Renesas CCE4503EvaKit3 IODD.xml. Download
this from the Renesas website.

For this example, we have been using PEPPERL+FUCHS I0-Link master to USB converter together with their
complete software package. Download this from their website.

New I0DD can be added using the IODD DTM Configurator (see Figure 19):

Click on Add /0DD.

Browse and select Renesas CCE4503EvaKit3 IODD.xml file.

Click Open.
[ Select al installed I0DDs 1
Vend Devi Vendor Device File Releas; #dd 100D ... >
endor snee ID D version date

Add I0DD collection (Folder)

Add 100D collection (Zp) ...

Add 10D Ds from 10D Dfinder .

@ Open x
+ <« Dow.. » RanEsa;—CCE45@3EVEIKit\B—%EE'IOBO—IO..‘ v @ Search Renesas-CCE4503Eval... @
| Organize » New folder =~ O @
~ <7xml A
c2 Eng Work Folder vgrs‘i an
ea EU192_Universal_USB-to-UART_|: = -O,
encodin
c2 EU209 USB-C USB-PD Laboratory gf;utff
>
ca Event-in-a-Box - EMEA_SST <IODevi
| ce
| export xmins :x
- si="htt
joulescope B/ e
.w3.org
mano /2001/%
Mestings MLSchem
a-
Microsoft Edge Downloads ‘\el:lstal‘lc
Microsoft Teams Chat Files xsi:sch
emalLoca
5 My Shapes tion="h
ttp://w
< Ogre wwi. 10~
OneNote Notebooks :m}gng?
" 2010/10
Recordings IDDD%. 1
Renesas Flash Programmer -xsd
xmlns="
s RL78_USB_SW_from_Ingo http://
Www. 10—
Rohde-Schwarz Tink. co
e v n/1000/ v
File name: | Renesas-CCE4503Evalkity3-20221030-10DD1.1.xml V‘ 100D files (~xml) 3 ~
Cancel
Figure 19. 10DD DTM Configurator — Adding a New IODD
R15UH0014EUO0100 Rev.1.00 RENESANAS Page 18
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After IODD has been successfully added, the Renesas CCE4503EvalKitV3 device appears in the list (see Figure
20).

@ 10DD DTM Configurator

- m] x
[ Select all Installed I0DDs
_ _ R Add I0DD
V&lendor  Device Vel’l‘;‘" Delgce ve'::iin R‘;':l:“ :;I::;':n 10DD file ::L:gp
Add 10DD collection {Folder) ...
[ |Renesas CCEA4503EvalKtV3 396 1001 viz 2022-10-30 11 Renesas-CCE4503EvalKitV3-20221030-0001 1 xml @

Add 100D collection {Zip) ...

Add 10DDs from 10D Dfinder ..

Refresh

Settings..

About...

Close

Figure 20. IODD DTM Configurator with Added Renesas CCE4503EvaKit3 IODD

4.4 Reading Parameters with PACTWare Application

When the board is flashed and I0DD has been added, the temperature and humidity values can be read on the

computer using the PACTware tool (downloadable from the PEPPRL+FUCHS website). This section explains
how to read sensor values from the EK.

After starting PACTWare, scan the |IO-Link USB master and select |O-Link Protocol. Follow the steps below and
refer to Figure 21:

Click on Start.
Select Search new device.

Under Select Communication, select /O-Link USB Master 2.0.

PACTware DC %, 7y Device Yy Favorites {3 Settings

1. Start Select available connection

2. Select Communication Sort by vendor

CodeWrights GmbH

~
=

PACTware DC %, 7y Device Y Favorites & Se

Start PACTware DC ...

HART Communication

N

%

\\OfLink USB Master 2.0

NS

Figure 21. Setting Up the Device on PACTWare
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When the connection has been successfully established, a prompt to read data from the device appears (see
Figure 22). Click on Yes.

PACTWare DC %, #y Device Yy Favorites {&b Settings
1. Start Set device parameter
2. Select Communication Save as favorite Clone parameters
3. Connection Parameter m\feﬂdor Renesas
—— Product CCE4503EvaliGiva Product id CCE4503EvaliGiva
. Search
4 BEO 0 2SR (@a 28 n e
5. Select DTM Menu Name Value Default value
e i+ Identffication - User LED ‘OFF | OFF
: Parameter
6. Device o (+] HumidityLimils
1agnosis H
Process data (+] TemperatureLimits
Read from device Process data structure i Application Reset Application Reset
Events H
Write to device o Info i~ Back-to-box Back-to-box
‘.. Connection info - Restore Factory Seftings Restore Factory Settings
Parameter

CCE4303EvalKitV3 10DD1.1 - Read from device (Upload)?

o Choose “Yes™ to read from device (Upload).

Choose "No” to read comparison values from device,

= Y]

Figure 22. Read Data from Device

To enable cyclic reading of the data values, open the Parameter window and:
1. Click on Process data.

2. Enable cyclic read from the device by clicking on the icon shown in Figure 23 (labeled “2”).
3. The results are shown in the Values column.

2

PACTware DC %, #y Device Yy Favorites {lj} Settings

1. Start Set device parameter

2. Select Communication Save as favorite Clone parameters

3. Connection Parameter Vendor Renesas

H Product CCE4503Evalkifvi

ElEERX Y

5. Select DTM Menu

Progiict id CCE4503EvalKitv3
4. Search

Process data values

. Identification
6. Device F‘aramet.er 1 Input (to PLC)
A Walue

Read from device - (=) Process Data In

Events b rocess Data In: Temperature, Celciu |25.32ﬂﬂ \ |

- . |
Wrrite to device - Infa U3 % Process Data In: Humidity, % |6222CH] l |
‘... Connection info

Parameter 3

Figure 23. Cyclic Reading of the Data Values
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5. Ordering Information

Part Number

Description

QCIOT-CCE4503P0OCZ

10-Link Device CCE4503 Transceiver Pmod™ Board

EK-RA4M2

Evaluation Kit for RA4M2 MCU Group

US082-HS4001EVZ

Relative Humidity and Temperature Sensor Pmod™ Board

US082-INTERPEVZ

Interposer Board for Pmod™ Type 2A/3A to 6A

6. Revision History

Revision Date Description
1.00 Jul 30, 2024 Initial release.
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