LENESAS Quick Start Guide

QCIOT-RRQ61051EVZ
Wi-Fi 6 and Bluetooth LE PMOD™/Click Board

Introduction

This document is a quick start guide for the QCIOT-RRQ61051EVZ Wi-Fi 6 PMOD Evaluation Board. It explains
the required hardware setup and basic steps to connect the PMOD board to a Renesas RA4E2 MCU evaluation
board — EK-RA4E2.

The RRQ61051 PMOD is intended for evaluation and early development of Wi-Fi 6 connectivity using Renesas
microcontrollers.
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1. Kit Contents

= QCIOT-RRQ61051EVZ Wi-Fi 6 and BLE combo evaluation board
= Click Board connectors that can be soldered if needed

2. System Requirements

21 Hardware Requirements

= Example code is made for Renesas EK-RA4E2 board but could be easily modified to be used with any MCU
board with PMOD or click connectors

= QCIOT-RRQ61051EVZ default firmware support AT command interface over UART

= USB micro cable is required to flash, debug and power the setup

2.2 Software Requirements

» Renesas e? studio

= Renesas Flexible Software Package (FSP)

= Sample application supporting RRQ61051

= Adafruit account

* Terminal application (Tera Term or similar for debug output, if needed)

3. RRQ61051 Wi-Fi 6 PMOD Overview

3.1 Key Features

= Wi-Fi 6 (802.11ax) module in PMOD form factor

= Standardized PMOD connector for fast evaluation

= Designed for Renesas RA family MCU evaluation boards
= Click™ connector placeholder (requires manual soldering)

Note: The PMOD connector is the primary interface. The Click connector, if populated, is optional. Verify signal
routing in the schematics before use.

3.2 Functional Block Diagram

QCIOT-RRQ61051EVZ board is intended to be used in host MCU supervised applications where all the
communication stacks are running on a RRQ61051 module and host MCU takes care of user application (see
Figure 1).
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Figure 1. MCU Supervised Application Block Diagram

RRQ&1051

Note: System architecture is not limited to MCU supervised one. It is up to users to modify the firmware running
on the RRQ61051 module and use it in various scenarios.

4. Hardware Setup

Hardware setup for this quick start shows the cost effective RA4E2 MCU controlling the QCIOT-RRQ61051EVZ
board.

Figure 2. EK-RA4E2 and QCIOT-RRQ61051EVZ Hardware Setup

With small code modifications, any RA MCU board could be used to run this application example.
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4.1 Connecting the PMOD Board

1. Ensure the host MCU board is powered off.

2. Align the RRQ61051 PMOD board with the Type 3 (UART) PMOD connector on the host board.
3. Insert the PMOD board carefully, ensuring correct orientation as shown in Figure 2.

4. Power on the host MCU board.

Important. Some PMOD signals may be multiplexed with other peripherals on the host board. Always review the
schematics before enabling additional interfaces.

5. Getting Started

5.1 Power-Up and Reset

= Power is supplied via the host MCU board through the PMOD connector.
= Observe status LEDs for power and activity indication.
* Red LED on QCIOT-RRQ61051EVZ Board Indicates power status
* White LED (LED4) on EK-RA4E?2 indicates power status of the board.
= Status can be observed on EK-RA4E2 user LEDs
= LEDs D1 and D2 on the QCIOT-RRQ61051EVZ are not used on the quick start application.

6. MQTT Connection Using DA16200 FSP Driver Example

MQTT using existing DA16200 FSP driver example shows easy way to connect to the cloud using existing tools.

MQTT -«
WIFI

RRQB61051

UART
)

/ \ [ MQTT Dasboard ]

Button Set LED
Pressed Status

EK-RA4E2

“»

K LED1 LED2 LED3 /

Figure 3. MQTT Quick Start Example Application

This example application connects to the Adafruit cloud and creates predefined topics. After a button press, it
sends a clear text message to MQTT informing which button has been pressed.

This application is also subscribed to an LED topic (feed) that allows a user to change the behavior of the LEDs
on the EK board.
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6.1
6.1.1

Running the Example Application

Launch Renesas e? studio

The example has been made using the Renesas €2 studio 2025-12 version and GCC ARM Embedded Tool

chain. It is recommended to keep the same or newer versions.

6.1.2 Import the RRQ61051 Wi-Fi PMOD Example Project

Complete project import procedure is displayed in Figure 4 and listed here:

© NGk

Click on File.
Select Import.

Choose General/Existing Projects into Workspace.

Click Next.

Click on the Select archive file radio button.
Click on Browse for the project.
If the correct archive file was selected, you will see a project that should be imported into the workspace.

Click Finish.

New
Open File..
[, Open Projects from File System..

Recent Files

§) Refresh

Convert Line Delimiters To

Export... Import

Properties
Switch Workspace
Restart

Exit

El nqﬁ-sl,test-e‘ studio
@ Source Refactor Navigate Search Project RenesasViews Run Renesas365 RenesasAl Window Help

AlteShifteN >

& mport

Select

Create new projects from an archive file or directory.

Select an import wizard:

~ (= General

JE Archive File 3
5 Existing Projects into Workspace’

[] Preferences
(1 Projects from Folder or Archive

F5

1 Rename & Import Existing C/Ce= Project into Workspace
a8 Renesas C5+ Project for CATBKOR/CATEKD
{ap Renesas C5+ Project for CC-RX, CC-RL and CC-RH

Alt+Enter & Sample Projects on Renesas Website
N 5 B C/Crr
> = Git
> = Install
Oomnh
.(-_;) < Bac Next > Cancel

& import

Import Projects

Select a directory o search for existing Eclipse projects.

(:5at root directory:
H\ve file:

o

7

@ Ex_RAdlP_RRO61051_DA1620_Driver (EK_RAJE2_RROG1051_DAT62!

Options
Search for nested projects

Copy projects into warkspace

(0] Close newly imported projects upon completion

[ Hide projects that already exist in the workspace

Working sets

[[] Add project to warking sets

@ < Back

8

Select All

Deselect Al

Refresh

New...

Cancel

Figure 4. Import Existing Project into e2 studio
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6.1.3 Configure an MQTT Username and Password
MQTT Username and Password are configured int the FSP configuration as it is shown in Figure 5.

Step by step procedure:

Open FSP configuration by double-clicking on the configuration.xml file.
Select the FSP Configuration tab.

Click on MQTT Client on DA16XXX in threads window.

Click on MQTT Client stack DA16XXX.

Enter MQTT User Name and MQTT password.

PN~

o

{8 61051 test - EK_RA4E2 RRQ61051_DA1620_Driver/configuration.xm| - & studio

File Edit Source Refactor MNavigate Search Project Renesa%w; Run Renesas365 RenesasAl Window Help

| B~/ -3 Wity G- Q&) Not Connect

Project Explorer X = @ &5 [EK_RAJE2 RRQS1051_DA1620_Driver] FSP Configuraghn X = B Properties X
% H " :
ES Y E stacks Configuration o MQTT Client on DA16XXX (rm_mgqtt_onchip_da16:00¢)

~ (22 EK_RA4E2_RROS1051_DA1620_Driver Generate Project Content

> @ Includes Settings  Propetty Value

> B ra Threads &) NewThread &) Remove (5] MQTT Client on DA16XXX ) NewStack > & Extend Stack » ~ Common

> (3 ragen < & HAL/Common (rm_mqtt_onchip_da16xxx) Stacks ) Remove Parameter Checking Default (B5P)

> 63 src & g joport|/0 Port (1 ioport) Size of MQTT RX buffer 512

(& Debug 42 FreeRTOS Port (rm_frecrtos_part) MO bufte! E12

@ g_external_irg0 External IRQ (r_icu) ~ Module MQTT Client on DATEXXX (rm

42 g_extemal_irq! Btemal IRQ (1_icu) > Certificates
@ Blinky Thread > ALPN

- ofDmic0 o | = 5 > TLS Cipher Suites
[X) EK_RA4E2_RRQS1051_DA1620_Driv e 3 Interypts
MQTT Client on DATEXXX qtt) 4o
4 JLinkLog.log + =en i 4 WiFi DATEXOK Framework Driver (rm_wifi_da16:00) Use MQTT protacel v3.1.1 Enabled

[ty ra_chgxt MQTT Receive Maximum Timeout | 10
5 () Developer Assistance o) MQTT Transit Maximum Timeout (1 10
3 < Clean Session Enabled
T T Keep Alive (s) 60
42 WiFi Common @ DATGXXX Transport on UART Client |dentifier EK-RA4E2
(rm_at_transport_da’foa_uart) IN— .

@ @

MQTT User Name adafruit_user
MQTT Password aio_adafruit_key

a
1

@ g_uartd UART (r_sci_uart)

Last Will Mezrge
Server Name Indication (SNI)
6] Last Will QoS []

S
T T

5 Add DTC Driver for % Add DTC Driver for
Transmission Reception [Not

but

Figure 5. Setup MQTT Credentials

In the case of Adafruit, username and password can be found by clicking on a yellow key icon on the top right
conner of io.adafruit.com website (see Figure 6).

ADAFRUIT_IO_USERNAME should be pasted into MQTT User Name field and ADAFRUIT_IO_KEY into MQTT
Password field.

YOUR ADAFRUIT 10 KEY X

Your Adafruit 10 Key should be keptin a safe place and treated with

the same care as your Adafruit username and password. People who
have access to your Adafruit |0 Key can view all of your data, create
new feeds for your account, and manipulate your active feeds.

If you need to regenerate a new Adafruit |0 Key. all of your existing
pragrams and scripts will need 1o be manually changed to the new key.

Username

Active Key REGENERATE KEY

Hide Code Samples

CircuitPython

ADAFRUIT_AIO USERN
ADAFRUIT_AIO_KEY

Figure 6. Adafruit 10 Keys
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6.1.4 Configure Access Point SSID and Passphrase

To configure Access Point SSID and passphrase you must open mqtt_onchip_basic.c file and define those two

parameters as WIFI_SSID and WIFI_PWD (see Figure 7).

Q rrg61051_test - EK_RA4E2Z_RROG1051_DA1620_Driver/src/matt_onchip_basic.c - € studio

File Edit 5Scurce Refactor MNavigate Search Project Renesas Views Run  Renesas 365 Renesas Al Window Help

B ®- Q- adBrinit-q-

Project Explorer ¢ = 8 ﬂ‘-‘;} [EK_RA4E2_RRQ61051_DA1620_Driver] FSP Configuration @ “mgtt_onchip_basic.c =
- % v £ ?': #deti PUBLISH_TOPIC "%s/feeds/butt "
< . 32 efine B s/feeds/buttonpress
R EKIRAIEZRROG IS IFUATO XD -, #define SUBSCRIBE TOPIC "%s/feeds/led"
> [t Includes 32
> 2 ra 35 #define WIFI_SSID "Test_AP" >
5 2 ra_gen 36 . 5510
v (2 src 37 #define WIFI_SS "Access Point Name™
38 #error "You have to define Access Point"
39 #endif
] hal_warmstart.c 48
s € mytt_onchip_basic.c 41 #define WIFI_PWD "Test_AP_Pass" >
Semsmigifi_thread ents 42 - D
5 = Debug 43 #define WIFI_PWD "Access Point PES§\vord" .
= £ 44 #error "You have to define Access Point Password”
> = radg 45 #endif
Figure 7. Enter WiFi Credentials
6.1.5 Fix DA16200 and RRQ61051 Compatibility Issue
The RRQ61051 SDK returns an error if you attempt setting QoS after the connection has been established. It
does it before establishing connection. See the lines marked in red in Figure 8.
Q rrq61051_test - EK_RA4E2_RRQ61051_DA1620_Driver/ra/fsp/src/rm_mgqtt_onchip_dal6xogrm_mqtt_onchip_daléooe - & studio
File Edit Source Refactor Mavigate Search Project Renesas Views Run  Renesas 365 Renesas Al Window Help
HI®-&- 0 uinits-Q-
Project Explorer X [ <‘='=g> l_f‘ g =0 i‘é} [EK_RA4E2_RRQG1051_DA1620_Driver] FSP Configuration [ mqtt_onchip_basic.c “rm_mgtt_onchip_dalfoxc = = C
~ % EK_RA4E2_RRQ61051_DA1620_Driver [[ 391 atcmd.at_cmd_string length = @;
> Gl Includes 3 atcmd.p_response_buffer = p_ctrl-rcmd_rx_buff;
v @B ra 3 atcmd. respense_buffer_size = sizeof(p_ctrl-remd_rx_buff);
» 3 atcmd. timecut_ms = p_ctrl-»p_cfg-»tx_timeout;
? &; CITRS 3 atcmd. p_expect_code = MQTT_ONCHIP_DA16X00X_RETURN_TEXT_OK;
» 25 aws 3 atcmd. comm_ch_id = 8;
> [= board 3
v (= fap 3 /* Publish an MQTT message with topic and payload */
» @& inc 3 = if ((p_pub_info->topic_name_Length + p_pub_info-»paylead_length) < MQTT_ONCHIP_DA1GXXX_MAX_PUBTOPICMSG_L
V= sre e /* Set MQTT QoS level settings
> (= bsp * NOT N D FOR RRQ1G6@51
» = ricu snprintf((char *) p_ctrl-semd_tx_buff, sizeof(p_ctrl->cmd_tx_buff), "AT+MMQQOS=%d\r", p_pub_info-
i rt
= II:JSDC?DUER FSP_ERROR_RETURN{FSP_SUCCESS ==
> (& rsl p_transport_instance-»>p_api->atCommandSendThreadsafe(p_transport_instance-»>p_ctrl
5 (= rm_at_transport_dalfec_uart FSP_ERR_WIFI_FAILED);
5 [= rm_freertos_port - -
o FSP_ERROR_RETURN((strlen{(char *) p_ctrl-»cmd_tx_buff) + strlen{p_pub_info->p_payload) +
1 strlen(p_pub_info->p_topic_name)) < MQTT_ONCHIP_ DAL6XXX CFG_CMD_TX BUF_SIZE,
2 FSP_ERR_INVALID _DATA);
> (2 ra_gen 413
Figure 8. Quick Fix Adapting DA16xxx FSP Driver
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6.1.6 Compile and Flash the Project

After project compilation, you might get two warnings as shown in Figure 9. These warnings just inform that
steps mentioned in sections 6.1.3 and 6.1.5 are properly completed. The warning macros can be commented
out, deleted or ignored.

Extracting support files...
18:13:53 **** Incremental Build of configuration Debug for project EK_RA4E2 RRQGE1851_DALG26 Driver **%*
make -r -j8 all
Building file: ../src/mqtt_onchip_basic.c
../src/mqtt_onchip_basic.c:6:2: warning: #warning "Romeve if you have already entered your mgtt user name and password in FSP" [-Wcpp]
6 | #warning "Romeve if you have already entered your mqtt user name and password in FSP"
A

../src/mgtt_onchip basic.c:9:2: warning: #warning "Modifications are needed for DAl620@ driver. Explanation is below™ [-Wcpp]
9 | #warning "Modifications are needed for DA1628@ driver. Explanation is below”
Building target: EK_RA4E2 RRQG1851_DA1628 Driver.elf
arm-none-eabi-objcopy -0 srec "EK_RA4E2_RRQG1851_DALG28 Driver.elf" “EK_RA4E2 RRQG1851_DAL628 Driver.srec"
arm-none-eabi-size --format=berkeley "EK_RA4E2 RRQG1851_DAl62@ Driver.elf”
text data bss dec hex filename
69124 588 38344 99976 18688 EK_RA4E2_RRQG51851_DAl626_Driver.elf

18:13:54 Build Finished. @ errors, 2 warnings. (teck 1s5.189ms)

Figure 9. Project Compilation Result

6.2 Test Application

LEDs on the EK-RA4E2 shows the status of application:

= Blue LED (LED1) is illuminated right after starting WiFi module. It informs about successful initialization.
= Green LED (LED2) is illuminated after successful connection to the access point.

* Red LED (LED3) is illuminated after successful MQTT connection

= All three LEDs start blinking after successful initial topics post.

At this stage, you can open Adafruit feeds window and you should see the view like the one in Figure 10.

Default U
Feed Name Key Last value Recorded

O buttonpress buttonpress Button not pressed less than a minute ago =)
O led led 2:1 less than @ minute ago =)

Figure 10. Adafruit Feeds after Initial Topics Post

By pressing the S1 and S2 buttons on the EK board, you should get information in Buttons feed on Adafruit
website (see Figure 11).

page 1 ~|ofl

Created at Value Location

2026/05/06 06:10:48PM Button pressed 1 X
2026/05/06 06:10:37PM Button pressed 2 X
2026/05/06 06:09:33PM Button not pressed X

Figure 11. Button Press Feedback on Adafruit
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The test application subscribes to MQTT “led” feed. The purpose of it is to change the blinking LEDs. By writing
<led_index>:<blink> command, you can switch on or off selected LEDs. For example:
= Write: 1:0 — to switch off blue LED

= Write: 2:0 — to switch off green LED
= Write: 3:0 — to switch off red LED

To switch LED back on, <blink > value should be 1. Examples are also shown in the Adafruit led feed window in

page 1 - of1

Created at Value Location
2026/05/06 06:11:53PM 2:0 X
2026/05/06 06:11:41PM 3.0 X
2026/05/06 06:09:33PM 1:1 X
2026/05/06 06:09:33PM 2:1 X
2026/05/06 06:09:33PM 31 X
2026/05/06 06:08:07PM 31 X
Figure 12. LED Feed Adafruit Window Showing how to Switch Off/On LEDs
7. Ordering Information
Part Number Description
QCIOT-RRQ61051EVZ RRQ61051 PMOD Board
EK-RA4E2 Evaluation Kit for RA4E2 MCU Group
8. Revision History
Revision Date Description
1.00 Jun 5, 2026 Initial release.
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