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Abstract

The DA16200 is a highly integrated ultra-low power Wi-Fi system on chip (SoC) that allows users to
develop a complete Wi-Fi solution on a single chip. The DA16600 also includes the DA14531 BLE
solution. This document is a DA16200/DA16600 getting started guide intended to help new or
existing developers quickly get started using Linux driver source codes to develop Wi-Fi and BLE
applications with the DA16200/DA16600 chipset on RZ/G2L Linux system.
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1 Terms and Definitions

AP
BSP
CMD
FW
GPIO
MAC
OoTP
RX
SDIO
SPI
STA
TCP
X
UART
UbDP

Access Point

Board Support Package
Command

Firmware

General Purpose Input Output
Medium Access Control
One-Time Programmable Memory
Receive

Secure Digital Input Output

Serial Peripheral Interface

Station

Transport Control Protocol
Transmit

Universal Asynchronous Receiver-Transmitter
User Datagram Protocol

2 References
[1] UM-WI-046, DA16200 DA16600, FreeRTOS SDK Programmer Guide, User Manual, Renesas

Electronics
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3 Overview

The DA16200 is a highly integrated Wi-Fi system on chip (SoC) that allows users to develop Wi-Fi
solutions using a single chip. The DA16600 also includes DA14531 BLE solution. The
DA16200/DA16600 provides the Linux driver for the SPI interface and BLE HCI for the UART
interface, so it can be used as a MAC-only chip on the RZ/G2L Linux system.

This document is a getting started guide to help new or existing developers develop Wi-Fi and BLE
systems with the DA16200/DA16600 chipset on RZ/G2L Linux systems using the DA16200 and
DA16600 Linux driver source codes quickly.

4  Linux Driver for Wi-Fi

4.1 Required Preparations

This section describes how to erase the flash memory. The flash memory should be erased before
flash programming.

41.1 How to Erase Flash

After connecting to DA16200 or DA166600 via UART, run the command below in the command
prompt.

[combo] reset
[MROM] sflash erase 0 1000

[MROM] sflash read 0 100 (Check if ff ff ff ff is printed)

HW Version Num. )
Build Option : RomALL

RoS : Mar 13
Build E

[BOOT] reset

1on Num.
Option : RomALL
, : Mar 13 2@

[MROM] sflas

[MROM] sfl:

FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

MROM

Figure 1. Example of Erasing Flash
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4.2 RZ/G2L Linux System

421 SD Card

The Wi-Fi Linux driver is based on the Renesas RZ/G2L Linux SD card image for Linux kernel and
file systems. The SD card image is written to the SD card using the MS Windows’ Win32 Disk
Imager tool.

4.2.2 NFS

Ethernet cable is required to use NFS mount function. The supported kernel and image are built
using the RZ/G Verified Linux Package V3.0.3. This package can be found in Renesas website
(https://www.renesas.com/us/en/products/microcontrollers-microprocessors/rz-mpus/rzg-linux-
platform/rzg-marketplace/verified-linux-package/rzg-verified-linux-package). Search for RZ/G Verified
Linux Package v3.0.3, and then download RTKOEF004529006AZJ-v3.0.3.zip.

4.3 Kernel Config

The wireless network stack is not enabled by default in the Linux kernel and must be enabled using
menuconfig.

1. Run bitbake for kernel config.

build$ bitbake -c menuconfig virtual/kernel

2. Touse mac80211 as a module driver, RFKill should be enabled.
Networking support -> RF switch subsystem support<*> -> GPIO RFKILL driver <*>

.config - Linux/armé4 5.10.131 Kernel Configuration

= Networking support = RF switch subsystem support
RF switch subsystem support
Arrow keys nawigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <¥Y=
includes, <=N=> excludes, <M= modularizes features. Press <Esc=<Esc> to
exit, =?= for Help, =/> for Search. Legend: [*] built-in [ ]

--- RF switch subsystem support
GPIO RFKILL driver]

< Exit > < Help > < Save > < Load >

Figure 2: RFKILL Configuration

3. To enable the Wireless drivers, go to Networking support -> Wireless, and choose Select.

User Manual Revision 2.7 Mar. 13, 2024
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.config - Linux/arm64 5.18.131 Kernel Configuration

= Networking s > Wireless
Wireless
Arrow keys navigate the menu. <Enter> selects submenus ---= (or empty submenus
----). Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, =M=
modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> for Search.
Legend: [*] built-in [ ] excluded =M= module <= > module capable

-B- wireless

<M=  cfg88211 - wireless configuration API

[*] n' 88211 testmode command

[*] =nable developer warnings

[*] =nable powersave by default (NEW)

[*] -Tg80211 DebugFs entries

[*] cTg80211 wireless extensions compatibility

<M=  Ceneric IEEE 802.11 Networking Stack (mac80211)
Default rate control algorithm (Minstrel) ---=

[*] Enable macg8211 mesh networking support
[ 1] Enable LED triggers

[*] Export mac80211 internals in DebugFs

[*] Trace all mac8021l debug messages

[*] Select mac80211 debugging features --->

< Exit = < Help > < Save = < Load =

Figure 3: Wireless Configuration

4. Build the kernel.
| build$ bitbake core-image-weston

4.3.1 SD Card
Copy build/tmp/deploy/images/smarc-rzg2l/Image to the SD card boot partition.

4.3.2 NFS

Copy build/tmp/deploy/images/smarc-rzg2l/Image to NFS server.
4.4 U-Boot Environment

441 SD Card

Set the environment variables using the following commands at the U-boot prompt to boot from the
microSD card on the SMARC carrier board.

=> env default -a

=> setenv sd bootl 'mmc dev 1 ; fatload mmc 1:1 0x48080000 Image ; fatload mmc 1:1
0x48000000 /Image-r9a07g04412-smarc.dtb’

=> setenv sd boot2 'setenv bootargs 'root=/dev/mmcblklp2 rootwait' ; booti
0x48080000 - 0x48000000"

=> setenv bootcmd 'run sd bootl sd boot2'

=> saveenv Saving Environment to MMC... Writing to MMC(0)...OK

4.4.2 NFS

Set the environment variables using the following commands at the U-boot prompt to boot to NFS on
the SMARC carrier board.

=> setenv bootargsnfs ‘setenv bootargs nfsrootdebug root=/dev/nfs rootfstype=nfs
ip=172.16.31.160:172.16.31.14:p1:255.255.224.0:pi:eth0:0ff
nfsroot=172.16.31.14:/nfsroot/rzg2lc, tcp, vers=3 vmalloc=384M'

=> setenv nfsload 'nfs 0x48080000 172.16.31.14:/nfsroot/rzg2lc/Image;nfs 0x48000000
172.16.31.14: /nfsroot/rzg2lc/Image-r9%a07g044c2-smarc.dtb'

=> setenv serverip '172.16.31.14"'

=> setenv ipaddr '172.16.31.160"'

=> setenv netmask '255.255.224.0'

User Manual Revision 2.7 Mar. 13, 2024
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=> setenv ethact 'ethernet@11c20000'

=> setenv ethaddr '5A:54:E4:4D:03:9D'

=> getenv nfsboot 'run nfsload;run bootargsnfs;booti 0x48080000 - 0x48000000'
=> setenv bootcmd 'run nfsboot'

=> saveenv Saving Environment to MMC... Writing to MMC (0)....OK

The IP address, folder name, and ethaddr used above should be changed according to the user
environment.

45 DA16200 Driver Module

45.1 Compile Driver Module (Optional)

DA16200 provides dal6200 linux driver.tar.gz, the Linux driver source code in the SDK. The
driver is cross-compiled using "RZ/G Verified Linux Package V3.0.3" included in the RZ/G2L SDK. To
compile the driver source code, the RZ/G2L SDK should be installed in advance. For how to build
Yocto environment, see r01us0553ej0107-rz-g (Release Note) from the downloaded package
(https://www.renesas.com/us/en/products/microcontrollers-microprocessors/rz-mpus/rzg-linux-
platform/rzg-marketplace/verified-linux-package/rzg-verified-linux-package).

To build the driver, users need to change the path in KDIR with the one in the kernel build directory.
The path can be found in the build folder which was generated when the BSP included in the RZ/G
Verified Linux Package V3.0.3 was compiled.

vi Makefile

# rzg bsp v3.0.3 released by Renesas

KDIR ?= <RZ VLP directory>/build/tmp/work/smarc rzg2l-poky-linux/linux-
renesas/5.10.158-cip22+gitAUTOINC+4f3d2d2lad-rl/linux-smarc rzg2l-standard-build/

To build the driver, users need to enable the interface as shown below. For example, if a user is
using a given interface, CONFIG_MODULE_TYPE should be set sdio or spi.

vi Makefile
# If using SDIO interface (default)
CONFIG MODULE TYPE ?= sdio

# If using SPI interface
CONFIG MODULE TYPE ?= spi

$ cd rswlan
$ source /opt/poky/3.1.17/environment-setup-aarch64-poky—-1linux
S make
make -C /home/liam/work/RZG VLP v3/v303/build/tmp/work/smarc rzg2l-poky-
linux/linux-renesas/5.10.158-cip22+gitAUTOINC+4£f3d2d2lad-rl/linux-smarc rzg2l-
standard-build M=/home/work/dal6200 linux driver/rswlan modules
make[l]: Entering directory
' /home/liam/work/RZG VLP v3/v303/build/tmp/work/smarc rzg2l-poky-linux/linux-
renesas/5.10.158-cip22+gitAUTOINC+4£3d2d21lad-rl/linux-smarc rzg2l-standard-build'
CC [M] /home/work/dal6200 linux driver/rswlan/rs main.o
LD [M] /home/work/dal6200 linux driver/rswlan/rswlan.o
MODPOST /home/work/dal6200 linux driver/rswlan/Module.symvers
LD [M] /home/work/dal6200 linux driver/rswlan/rswlan.ko
make[l]: Leaving directory
' /home/liam/work/RzZG VLP v3/v303/build/tmp/work/smarc rzg2l-poky-linux/linux-
renesas/5.10.158-cip22+gitAUTOINC+4£3d2d21ad-rl/linux-smarc rzg2l-standard-build'

When compile is completed, the “rswlan.ko” kernel module is created in the rswlan folder:

/work/dale200 linux driver/rswlan$ ls rswlan.ko
rswlan.ko

User Manual Revision 2.7 Mar. 13, 2024
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451.1 Kernel 5.17 or Later

// Example of linux kernel 5.17

// makeFile

// change KERNELDIR

KERNELDIR ?= /home/liam/work/linux-stable/.out

// install gcc-arm-10.3

$ wget https://developer.arm.com/—-/media/Files/downloads/gnu-a/10.3-
2021.07/binrel/gcc-arm-10.3-2021.07-x86 64-aarch64-none-elf.tar.xz

$ tar xvf gcc-arm-10.3-2021.07-x86 64-aarch64-none-elf.tar.xz -C /opt/arm/

$ cd rswlan
$ PATH=/opt/arm/gcc-arm-10.3-2021.07-x86 64-aarch64-none-elf/bin:SPATH ; export
CROSS COMPILE=aarch64-none-elf-; export ARCH=arm64
S make
make M=/home/liam/work/dal6200 linux driver/rswlan modules
make[1l]: Entering directory '/home/liam/work/dal6200 linux driver/rswlan'
make -C /home/liam/work/linux-stable/.out
M=/home/liam/work/dal6200 linux driver/rswlan modules
make[2]: Entering directory '/home/liam/work/linux-stable/.out'
CC [M] /home/work/dal6200 linux driver/rswlan/rs main.o
LD [M] /home/work/dal6200 linux driver/rswlan/rswlan.o
MODPOST /home/work/dal6200 linux driver/rswlan/Module.symvers
LD [M] /home/work/dal6200 linux driver/rswlan/rswlan.ko
make[2]: Leaving directory '/home/liam/work/linux-stable/.out'
make[1l]: Leaving directory '/home/liam/work/dal6200 linux driver/rswlan'

$

45.2 Installing Driver as Linux Module

The DA16200 firmware is divided into Imacfw sdio.bin and Imacfw spi.bin, and either of them can
be used depending on the interface supported by the platform. The firmware should be located in the
/lib/firmware directory and is downloaded to the DA16200 when the kernel module is loaded. The
kernel module driver can be loaded using the insmod command.

The rswlan.ko depends on mac80211 and c¢fg80211 module, which should be built into kernel. Or
install the module (mac80211.ko, cfg80211.ko) before installing the rswlan.ko.

root@smarc-rzg2l:~# Ismod

Module Size Used by

rswlan 212992 0

mac80211 589824 1 rswlan

libarc4 16384 1 mac80211
cfg80211 335872 2 mac80211,rswlan

4521 SPI Interface

STA and AP mode are supported by SPI interface. The steps to install and configure the driver are
as follows.

STA Mode

# insmod rswlan.ko
# wpa supplicant -i wlan0 -c /etc/wpa supplicant.conf &
# dhcped -g -b

AP Mode

|# insmod rswlan.ko |
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# hostapd -iwlan0 -t -B /etc/hostapd wlan0.conf
# ifconfig wlan0 10.0.0.1 netmask 255.255.255.0
# systemctl stop dnsmasq
# systemctl start dnsmasq

X Create the followin

to /etc/hostapd wlanO.conf
interface=wlan0
hw_mode=g

channel=11

country code=KR
ieee80211n=1
wmm_enabled=1

ssid=TEST-AP

driver=nl180211

ctrl interface=/var/run/hostapd
ctrl interface group=0

# WPA2

auth algs=1
wpa=2
wpa_key mgmt=WPA-PSK
wpa_passphrase=N12345678
rsn pairwise=CCMP
wpa_pairwise=CCMP

group cipher=CCMP

X Add the following to /etc/dnsmasq.conf
resolv-file=/etc/resolv.dnsmasq

interface=wlan0

listen-address=10.0.0.1

bind-interfaces

domain-needed

server=8.8.8.8

bogus-priv
dhcp-range=10.0.0.2,10.0.0.20,255.255.255.0, 24h

45.2.2 SDIO Interface

SDIO interface supports STA, AP, and Concurrent modes. For detailed information, see the following
sections.

STA Mode

# insmod rswlan.ko
# wpa supplicant -i wlan0 -c /etc/wpa supplicant.conf &
# dhcpced -g -b

AP Mode

insmod rswlan.ko

hostapd -iwlanO -t -B /etc/hostapd wlanO.conf
ifconfig wlan0 10.0.0.1 netmask 255.255.255.0
systemctl stop dnsmasqg

systemctl start dnsmasqg

+= FH= H H

X Create the following to /etc/hostapd wlan0.conf
interface=wlan0

hw_mode=g

channel=11
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country code=KR
ieee80211n=1
wnm_enabled=1
ssid=TEST-AP
driver=nl80211

ctrl interface=/var/run/hostapd
ctrl interface group=0

# WPA2

auth algs=1

wpa=2

wpa_key mgmt=WPA-PSK
wpa_passphrase=N12345678
rsn pairwise=CCMP
wpa_pairwise=CCMP

group cipher=CCMP

X Add the following to /etc/dnsmasq.conf
resolv-file=/etc/resolv.dnsmasq

interface=wlan0O

listen-address=10.0.0.1

bind-interfaces

domain-needed

server=8.8.8.8

bogus-priv
dhcp-range=10.0.0.2,10.0.0.20,255.255.255.0, 24h

Concurrent Mode

The AP channel should be the same as the STA connection channel.

# insmod rswlan.ko
# wpa supplicant -i wlan0 -c /etc/wpa supplicant.conf &
# dhcpced -g -b

iw dev wlanO interface add wlanl type managed
hostapd -iwlanl -t -B /etc/hostapd wlanl.conf
ifconfig wlanl 10.0.0.1 netmask 255.255.255.0
systemctl stop dnsmasq
systemctl start dnsmasq

He o H o e

X Create the following to /etc/hostapd wlanl.conf
interface=wlanl
hw_mode=g

channel=11

country code=KR
ieee80211n=1
wnm_enabled=1
ss1d=TEST-AP
driver=nl180211

ctrl interface=/var/run/hostapd
ctrl interface group=0

# WPA2

auth algs=1

wpa=2

wpa_key mgmt=WPA-PSK
wpa_passphrase=N12345678
rsn_pairwise=CCMP
wpa_pairwise=CCMP

group cipher=CCMP

# The channel should be the same as the STA connection (wlanO)

channel
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X Add the following to /etc/dnsmasq.conf
resolv-file=/etc/resolv.dnsmasq

interface=wlanl

listen-address=10.0.0.1

bind-interfaces

domain-needed

server=8.8.8.8

bogus-priv
dhcp-range=10.0.0.2,10.0.0.20,255.255.255.0, 24h

4.6  SPI Pin Connection for Wi-Fi
The SPI pin connections between the DA16200 and the RZ/G2L are defined as follows.

Table 1: SPI Pin Connection for Wi-Fi

DA16200 Signal Name Rz/G2L PMODO0/1 Pin Name RZ/G2L PMOD Pin Number
Module

Reset Reset GPIO9_PMOD PMODEL_PINS

GPIO [2] ::‘éirtr”pt o GPIO5 PMODEO_PINS

GPIO [9] SPI MOSI SPI1 DO PMODEO_PIN2

GPIO [8] SPI MISO SPI DIN PMODEO_PIN3

GPIO [7] SPI CLK SPI1 CK PMODEO_PIN4

GPIO [6] SPICS SPI1 CSO PMODEO_PIN1

46.1 Set Up Interrupt Pin in Device Tree

The DMA (dmas), compatible, reg, spi-max-frequency, reset-gpios, irq0-gpios, and reset-gpios can
be set in the dts file. Available values for spi_clk are 25, 16.7, 12.5, 10, and 5 Mhz. The following is
the value set on the RZG2L EVK board, and DMA, reset-gpios and irq0-gpios should be changed
appropriately for each board.

arch/arm64 /boot/dts/renesas/rz—smarc-common.dtsi

&spil {

pinctrl-0 = <&spil pins>;

pinctrl-names = "default";

dmas = <&dmac 0x2e99>, <&dmac 0x2e9a>;

dma-names = "tx", "rx";

status = "okay";

daloxxx@0 {
compatible = "renesas,daléxxx";
reg = <0>;

spi-max-frequency = <25000000>;
reset-gpios = <&pinctrl RZG2L GPIO(42, 3) GPIO ACTIVE LOW>;
irg0-gpios = <&pinctrl RZG2L GPIO (43, 2) GPIO ACTIVE LOW>;

};

4.7 SDIO Pin Connection for Wi-Fi
The SDIO pin connections between the DA16200 and the RZ/G2L are defined as follows:
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Table 2: SDIO Pin Connection for Wi-Fi

:\D/;géglzgo Signal Name FPRiZn/C’%\lil;nl\élicroSD Connector FPQiZn/C’;\IZU%I\SLCrroSD Connector
Reset Reset GPIO9_PMOD PMODE1_PIN8

GPIOA [4] SDIO_CMD CMD 3

GPIOA [5] SDIO_CLK CLK 5

GPIOA [6] SDIO_D3 DATA3 2

GPIOA[7] SDIO_D2 DATA2 1

GPIOA [8] SDIO_D1 DATA1 8

GPIOA [9] SDIO_DO DATAO 7

4.7.1 Set Up Card Detection and Reset Pin for Host

DA16200 SDIO Linux Driver requires one GPIO in Host MCU for its proper SDIO probe operation.
The GPIO acts as a Card Detect (CD) and Reset pin of SDIO. For RZ/G2L platform, the following
changes are needed for CD and Reset pin configuration in dts file. In particular, to use the Reset pin,
the Linux kernel CONFIG_PWRSEQ_SIMPLE=y must be set.

The GPIO for CD should be kept as ground state (or pulled-down state) for proper operation.

// rzg2l-smarc-som.dtsi (in case RZG2L only)

&pinctrl {
sdhil pins: sdl {
sdl data {
pins = "SD1 DATAQ", "SD1 DATA1", "SD1 DATA2",
"SD1 DATA3";
power-source = <3300>;
}i
sdl ctrl {
pins = "SD1 CLK", "SDl CMD";
power-source = <3300>;
}i
- sdl mux {
- pinmux = <RZG2L PORT PINMUX (19, 0, 1)>; /* SD1 CD */
- }i
+ //sdl mux {
+ // pinmux = <RZG2L_PORT PINMUX (19, 0, 1)>; /* SD1 CD */
+ ey

}i

// rz-smarc-common.dtsi

/|
aliases {
}i
+ wireless POR: wireless POR ({
+ compatible = "mmc-pwrseg-simple";
+ reset-gpios = <&pinctrl RZG2L GPIO(42, 3) GPIO ACTIVE LOW>;
+ reset-duration-ms = <10>;
+ post-reset-delay-ms = <100>;
+ }i
}
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&sdhil {

vmme-supply = <&reg 3p3v>;
vamme-supply = <&vecq sdhil>;
non-removable;

bus-width = <4>;
sd-uhs-sdr50;

sd-uhs-sdr104;

pinctrl-0 = <&sdhil pins>;
pinctrl-1 = <&sdhil pins uhs>;
pinctrl-names = "default", "state uhs";
+ cd-gpios = <&pinctrl RZG2L GPIO(19, 0) GPIO ACTIVE LOW>;

+ mmc-pwrseq = <&wireless POR>;
status = "okay";
}i
4.8 BT COEX Configuration

The BT COEX feature is disabled by default. To enable the feature, run the following command with
the required options. For a detailed description of the BT COEX options, see Ref. [1].

| $ insmod rswlan.ko bt coex=1

Options:

0: bt
bt
bt
bt

coex off
>

(default)
wi-fi priority
wi-fi priority

1:
2:
3: wi-fi priority

<

Pin configuration of Bluetooth® LE coexistence is defined as follows:

Table 3: Pin Configuration of Bluetooth® LE Coexistence

DA16200 Module Signal Name Description

Note

GPIO [10] iBtAct BT active signal

For DA16600 or DA14531, the pin should
be connected to GPIO PO_6.

49 MAC Address

The Wi-Fi MAC address of the DA16200 is stored in the OTP memory area.

4.10 Architecture

The DA16200 Linux driver architecture is as follows:

User Manual Revision 2.7

Mar. 13, 2024

CFR0012 15 of 32

© 2024 Renesas Electronics




o RENESAS

DA16200 DA16600 Linux Driver Getting Started Guide

Supplicant

TCP/IP Hostapd

OS (Linux)

netdev cfg80211

mac80211
Wi-Fi driver

LMAC SW (ThinMAC)

Figure 4: Linux Driver Architecture

® LMAC SW (Imacfw sdio.bin or lmacfw spi.bin) is the DA16200 firmware stored in the
“/1ib/firmware” folder

Wi-Fi driver (rswlan.ko) is compiled from the DA16200 Wi-Fi driver source code
rs_spi.c provides the SPI interface for the LMAC SW
rs_sdio.c provides the SDIO interface for the LMAC SW

4.11 H/W Reset

RG2L+DA16200 supports H/W reset function for DA16200 module in SDIO and SPI interface. Use
hw_reset_fw() function for hardware reset.

Table 4: Pin Configuration of HW Reset

RZ/G2L MicroSD Connector RZ/G2L MicroSD Connector Pin

DA16200 Module | Signal Name B NETE Number

RTC_PWR_KEY | HW reset GPIO5 8

4.12 Throughput Test

This section describes the iperf3 throughput test using the TCP/UDP client/server protocol.
RZG2L+DA16200 supports the iperf3 command to measure packet transmission performance.

4.12.1 Test Setup
Install the iperf3 tool as follows:

1. Download Iperf3 from https://iperf.fr/iperf-download.php.
Renesas recommends using Iperf3 Version 3.1.3.

2. Create a folder called iperf3 in path C:\.
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3. Unzip the downloaded file and move the contents to the iperf3 folder.
4. Use the iperf3 or iperf3 -h command to check the options available for iperf3.

4.12.2 iperf3 Test with Client Mode
Set up the iperf3 test for Client mode as follows:

1. Connect the server (the host PC) to the AP.
2. In the command prompt, use the command ipconfig to find the IP address.

Ethernet adapter Ethernet 4:

Figure 5: Check IP Address

NOTE

The IP address can be different depending on the home AP settings.

For stable iperf3 testing, run the Windows Security APP to turn off the network firewall.
Renesas recommends to disable all network firewalls on the host PC before running the test.

“» Firewall & network protection

Who and

Windows Defender Firewall is using settings that may make your
device unsafe.

@ Windows Defender Firewall has blocked some features of this
app

Windows Defender Firewall has blocked some features of iperf.exe on all public, private and Restore settings
domain networks,

@ MName: iperf.exe
Publisher: Unknown
Path: C:¥iperfitiperf.exe all is

Turn on

Allovy iperf.exe to communicate on these networks:

[ Domain networks, such as a workplace netwark

[JPrivate networks, such as my home or work network
S off

Public networks, such as those in airports and coffee shops (not recommended Tum on
because these networks often have little or no security)

(active)

Allow access Cancel

Turn on

Figure 6: Disable Firewall for iperf3 Test

3. Inthe command prompt, move to the directory where iperf3 is installed, and type iperf3 -s
-1i1 to configure the TCP server.

listening on 5

Figure 7: Run iperf3 Server on Host PC

NOTE

When the message appears as shown in Figure 7, the iperf3 test is ready to start.
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4. Inthe RZG2L+DA16200 console window, run the iperf3 test with Client mode.
o For example: [/DA16200/NET] #iperf3 -c 10.0.0.1 -t 10 -i 1

— The format of the command type is:
iperf3 -c [DESTINATION IP] -i [INTERVAL TIME] -t [TEST TIME]

root@smarc-rzg2l
Connecting to ho

sender
receiver

iperf Done.

Figure 8: Iperf3 Test Result on TCP Tx

5. In the command prompt, move to the directory where iperf3 is installed, and type iperf3 -
s -i1 to configure the UDP server.

6. In the RZG2L+DA16200 console window, run the iperf3 test in Client mode.
o For example: [/DA16200/NET] #iperf3 -c 10.0.0.1 -t 10 -1 1 -u -b 20m

— The format of the command is:

iperf3 -c [DESTINATION IP] -i [INTERVAL TIME] -t [TEST TIME] -u -b
[bandwidth]

root@smarc-rzg2l:~

Connecting to h

5] local 192.168.6 2 conn ed
ID] Inte ansfe Bitrate
5] 2] sle) se o7 ) ;  108.F 1

L
[
[
L
L
[
[
L
[
[
L
[

O i T i
[Tol - JON I« T, B S TU R
el el

nLhnon L LnnLn i

ID]
5]
5]

=

receiver

iperf Done.

Figure 9: Iperf3 Test Result on UDP Tx

4.12.3 iperf3 Test with Server Mode

For iperf3, there is no need to run RZG2L+DA16200 in the same server mode as iperf2. TCP or UDP
Rx tests can be conducted by adding the -R option from the client's point of view while maintaining
the server mode operated by the host PC.

1. Inthe RZG2L+DA16200 console window, run the iperf3 test in TCP Client mode.
o For example: [/DA16200/NET] #iperf3 -c 10.0.0.2 -1 1 -t 10 -R
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root@smarc-rzg2l:~# iperf3 -c
Connecting to host 192.16&.€
Reverse mode, remote :

5] local 192.168.8.98 : CQ 3 52.168.0.245 port 5201
ID] Int

(%]

e e e

5
:'I
r'-
:'I
r'-
:'I
r'-
:'I
r'-

Transfer ate
12.6 MBytes 10.6 Mbit : sender
12.4 MBytes 10.4 Mbit : receiver

[}
o

wLLn o

[
L
[
L
[
L
[
L
[
L
L
[
L
L

I Sy T N N N

iperf Done.

Figure 10: Iperf3 Test Result on TCP Rx

2. Inthe RZG2L+DA16200 console window, run the iperf3 test in UDP Client mode.
o For example: [/DA16200/NET] #iperf3 -c 10.0.0.2 -1 1 -t 10 -u -b 20m -R

al Datagrams
)

5 o ec
.55 MBytes 3.0 Mbits/sec
. MBytes 2.9 Mbits/sec
.55 MBytes 3.0 Mbits/sec
.56 MBytes B Mbits/sec

.54 MBytes B Mbits/sec
. MBytes 2.6 Mbits/sec
Bytes Mbits/sec
MBytes > Mbits/sec

[ ID] Interval Transfer Bitrate itte Los[ 479.134675] queue idx 3, cfm status.ac 1
t/Total Datagrams

[
[

iperf Done.

5] ) 5 : MBytes Mbits/sec
5] ).00-10.00 s .2 MBytes .7 Mbits/sec

Figure 11: Iperf3 Test Result on UDP Rx

4.13 Supported Commands for RF Tests

This section describes how to conduct RF tests in Linux driver along with available commands. The
software package is provided so that users can build their products. To use RF test commands,
enable the nl80211 testmode command in the kernel config. See Figure 3 for how to enable the
command.

RF test can be done with the following command format:
o f [interface] [command] <params>
¢ Interface: The network interface such as wlan0
e command: The command for RF test
e params: a parameter or parameters for the command

Available commands and parameters are described in Table 5 and Table 6.
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Table 5: Common Command List

Command Parameters Description

rd <reg> Read digital registers in DA16x00

Example

Type ./rf wlan0 rd 60b000a0 when read 0xe8460 address
Then get value 0x00000000

root@smarc-rzg2l:~# ./rf wlan0 rd 8460

### do read, argc =1

### do read, argv[0] = e8460

### do read, addr = 000e8460

Reg value = 0x00000000

ird Read RF registers in DA16x00

Example
Type ./rf wlan0 ird f8 when read Ox7 address
Then get value 0x00000100
root@smarc-rzg2l:~# ./rf wlanO ird 7
Reg value = 0x00000100

wr <reg> <value> Write value at digital registers in DA16x00

Example
Type ./rf wlan0 wr 8460 aa55aa55 when write Oxaa55aa55 value to
0xe8460 address
Then read 0xe8460 to check write value
root@smarc-rzg2l:~# ./rf wlan0 wr 8460 aa55aa55
root@smarc-rzg2l:~# ./rf wlan0 rd 8460
### do read, argc =1
### do read, argv[0] = e8460
### do read, addr = 000e8460
Reg value = 0Oxaabb5aabb

iwr <reg> <value> Write value at RF registers in DA16x00

Example

Type ./rf wlan0 iwr 7 aa55 when write 0Oxaa55 value to 0x7
address
Then read 0x7 to check write value
root@smarc-rzg2l:~# ./rf wlan0 iwr 7 aa55
root@smarc-rzg2l:~# ./rf wlanO ird 7
Reg value = 0x0000aab5

Table 6: RF Test Command List

RF Command Parameters Description
tx <Ch> Start RF Tx test.
<BW> <Ch>: Carriere frequency (2412 ~ 2484MHz)
<numFrames> <BWs>: [0]: Fixed. Carrier bandwidth. 20 MHz fixed.
<framelLen> <numFrames>: Number of frames to transmit.
<txRate> ¢ ] h of f b
<txPower> <frameLen>: Length of frame (bytes).
<destAddr> <txRate>: Data rate
<bssid> bl: 11b DSSS 1 Mbps
<htEnable> b2: 11b DSSS 2 Mbps
<GI> <greenField> | p5 5: 11b DSSS 5.5 Mbps
<preambleType> | )11. 11 pSSS 11 Mbps
<gosEnable> .
<ackPolicy> g6: 11g 6 Mbps
User Manual Revision 2.7 Mar. 13, 2024
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<scramnler> g9: 11g 9 Mbps
<aifsnVal> gl2: 11g 12 Mbps
<ant> g18: 11g 18 Mbps

g24: 11g 24 Mbps

036: 11g 36 Mbps

g48: 119 48 Mbps

g54: 11g 54 Mbps

n6_5:11n 6.5 Mbps (7.2 Mbps @ Short GI)

nl3: 11n 13 Mbps (14.4 Mbps @ Short Gl)
nl9 5:11n 19.5 Mbps (21.7 Mbps @ Short GI)
n26: 11n 26 Mbps (28.9 Mbps @ Short GI)

n39: 11n 39 Mbps (43.3 Mbps @ Short GI)

n52: 11n 52 Mbps (57.8 Mbps @ Short GI)
n58_5: 11n 58.5 Mbps (65 Mbps @ Short GI)
n65: 11n 65 Mbps (72.2 Mbps @ Short GI)
<txPower>: TX power (0 ~ 11), 0.8 dB step.
<destAddr>: MAC address to send packet.
<bssid>: BSSID

<htEnable>: N/A

<GI>: [short|long]. Guad interval. 11n mode only.
<greenField>: [on|off]. Set greenfield mode on/off.
<preambleType>: [short|long]. Preamble type @ DSSS mode
<gosEnable>: [on|off]. MAC header QoS control.
<ackPolicy>: [NO|[NORM|BA|CBA]
<scramnler>: N/A

<aifsnVal>: [0 ~ 15]. Indicate the AIFS in units of slots after SIFS
that HW should wait for before starting backoff, for access
category.

<ant>: [0]. Fixed.

Example
packet mode Tx test with 2412MHz and power grade as 0

| root@smarc-rzg2l:~# ./rf wlan0 tx start 2412 0 1000 n65 0

tx stop Stop RF TX test.

Example
packet mode Tx stop test
| root@smarc-rzg2l:~# ./rf wlan0 tx stop

cont <txRate> Start RF continuous TX test.
<txPower> <txRate>: Data rate. Refer to tx command.
<Ch> <txPower>: TX power (0 ~ 11), 0.8 dB step.
<Ch>: Carrier frequency (2412 ~ 2484 MHz).

Example
continuous mode Tx test with 2412MHz and power grade as 0

| root@smarc-rzg2l:~# ./rf wlan0 cont start n65 0 2412

cont stop STOP RF continuous TX test

Example
continuous mode Tx stop test
| root@smarc-rzg2l:~# ./rf wlan0 cont stop

cw <txPower> Start RF CW test.
<Ch> <txPower>: TX power (0 ~ 11), 0.8 dB step.
<Ch>: Carrier frequency (2412 ~ 2484 MHz).
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Example
CW Tx test with 2412MHz and power grade as 0
| root@smarc-rzg2l:~# ./rf wlan0 cw start 0 2412

cw stop STOP RF continuous TX test

Example
CW Tx stop test
| root@smarc-rzg2l:~# ./rf wlan0O cw stop

ch ch Change RF channel frequency

Example

Change channel frequency to 2412
| root@smarc-rzg2l:~# ./rf wlan0 ch 2412

per start Start RF RX PER test

Example
PER test with ./rf wlan0 per run command

root@smarc-rzg2l:~# ./rf wlan0 per run

phyerroracc = 0 , phyerror = 0
errored acc = 0 , errored pkts = 0
rxovflowacc = 0 , rxovflow = 0
passed acc = 58 , passed pkts = 20
rcvd acc = 58 , rcvd total = 20
vga_gain = 0 , Ilna gain = 0
per acc = 0.000000 per = 0.000000

per stop STOP RF RX PER test

Example
Press any button to stop per test

4.14 Test Example in RZ/G2L Evaluation Board

4.14.1 Test Setup
RF test application is verified on RZ/G2L evaluation board and DA16200 board using SDIO interface.

Power Supply
RENESAS - RS USB Type-C

Connect to

Host Computer
NFS

Connect to Server

1 DA16200 using
SDIO interface

Figure 12: Test Setup

e Install driver module (insmod rswlan.ko) and set up the interface (ifconfig wlanO up) in Linux
host. See Figure 13 for details.
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BSP: RZG2L/RZGZL-SMARC-EVK-/3.0.1
LSI: RZG2L
Version: 3.0,
smarc-rzgZl login: ro
Last login: Tue Jan 3 4:48:24 UTC 20023
root@smarc- 21: modprobe mac80211
[d t3g 364123 CF98@211 Loading compiled-in X.509 certificates for regulatory
atabase
L 37.403383]1 cfg88211: Loaded X.509 cert ’sforshee: B@b28ddf473ef9cea?’
root@smarc-rzg2l:~# insmod rwnx_drv, ko
55.6380271 rwnx v5.0@.1.17 - build: Renesas Jan 31 2023 14:59:46
root@smarc-rzg2l:~# [ 56.3227211 mmcl: card @081 removed
L 56. 5563 mmcl: new high_speed SDIO card at address @@l
L 56 5218781 MACSH version 5.8.1.17
L 6.525316] ieeeB80211 phy@: RHWNX_SDM (2)
L 56 520359] ieeeB0211 phy@: PHY features:
L 56.536442] ieee80211 phy@: FH features: SCANILCMONILMROLE
][PS][UAPSD][DPSM][AMPDU][CHNL CTXT][PZP][PZ

root@smarc-rzg2l:~# lsmod
i sed by

rwnx_drv
mac8@211
mac8@Z11, rwnx_drv

vspm_if

QERINFR=EC

mmngar
root@smarc-rzg2l:~# ifconfig wlan® up
root@smarc-rzg2l: ¥

Figure 13: Preparation for RF Test

e The help message for RF test application is shown in Figure 14.

root@smarc-rza2l:~# ./rf wlan@d
X

rf interface cmd [ar?@] [ar? .
interface ... Name o 1nter ace 11ke wlan@
cmd ... RF command - rd, wr, ird, iwr, tx, cw, cont, ch & per
. Optional paramefers oF R# command
root@smarc-rzg2l : ~# []

Figure 14: Help Message for RF Test

4.14.2 tx(Packet Mode)

This is the normal test mode with packet generation. The packet mode offers the possibility to adjust
duty of RF Burst at time domain. The parameters for tx command can be shown with ./rf wlan0 tx
command.

root@smarc-rzgZl:~# ./r anid
tx start/stop [Frequenc ] [numFrames] [frameLen] [txRatel [txPower] [addrDest]

[bssid]l [GI] EgreenFle d] EpreambleType] qusEnable] [ackPolicy]l [aifsnVall
start/stop . Start or Stop RF

Freguency] ... Channel Frequency (2412 ~ 2472), default 2412

[ numF rames 1 ... Number of frames to transmit, defau %%]

[framelLenl ... Length of frame (b %tes), default 100

[txRate]l ... Data rate (b1 b2 b

g ? ?18 g24 g36 g48 g54
n6 nl3 nl2_5 n26 n39 n52 n58_5 néS ), default

1
txPower] v.. TH4 power (B ~ 15) 2.8 dB step, default
a

7]
ddrDest ] ... DEST. address (xx:xxixxixx:xxixx), default 760:80:90:a0:bB:c

bssid] ... BSSID (xx:xx:ixx:xx:ixx:xx), default 10:20:30:40:50:60
[GI] ... Quard interval 11n mode only (shortllong) default short
[greenField] ... Greenfield mode (on/off), default
[preambleTﬁpe] ... Preamble type @®DSSS (shortllon?) deFault short
L . MAC header QoS control (onlof default of
Ack Policy (NOINORMIBAICBA)Y, de%ault NO
Indicate the AIFS in units of slots after SIFS (@~15), defs

root@smarc-rzg2l:~# 1

Figure 15: tx Command

414.2.1 tx Command Example

The command sends parameters such as channel1,1000 byte-packet, and power grade 0 with
802.11n MCS7.
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e Figure 16 shows Tx start /stop using the following command
® . /rf wlanO tx start 2412 0 1000 n65 0

® . /rf wlan0 tx stop

root@smarc-rzg2l:~# ./rf wlan@ tx start 2412 @ 1000 néS @

root@smarc-rzg2l:~# ./rf wlan® tx stop
root @smarc-rzg2l : ~#

Figure 16: tx Start/Stop Command Example

The parameters are optional. If skipped, default value will be used.

4.14.3 cont

This command sends TX continuously and is for TX power test. In this mode, TX packet is generated
continuously with more than 95% duty cycle. The parameters for cont command can be shown with
./rf wlan0 cont command.

root@smarc-rzg2Zl:~# ./r co

cont start/stop [thate] [txPower] [frequency]
start/stop ... Start or Stop RF continuous TX
[txRate]l ... Data rate

[txPower] oo TX power (@ ~ 15) 0.8 dB ste
uency ] .. Channel Frequency (2412 ~ 2432)
smarc-rzg2l:~# Nl

Figure 17: cont Command

41431 cont Command Example
Test setting with 802.11n MCS7, channel 1 and power grade 0.

e Figure 18 shows Tx start/stop using the following command
e /rf wlanO cont start 2412 n65 500 1000 n65 0 2412
e /rf wlanO cont stop

root@smarc-rzgZl:~# ./rf wland cont start n65S @ 24127
root@smarc-rzgZl:~# ./rf wlan® cont stop

root@smarc-rzg2l : ~#
Figure 18: cont Start/Stop Command Example

The parameters are optional. If skipped, default value will be used.

4144 cw

This command is for transmitting continuous wave (sine wave) to measure frequency error. The
parameters for cw command can be shown with ./rf wlan0 cwcommand.
root@smarc-rz

gzl: ./r and cw
w start/stop [txPower] [Frequency]
start/stop ... Start or Stop RF CH t

est
[txPower] oo IX power (@ ~ 15) 0.8 dB ste
[frequency]l Channel Frequency (2412 ~ 24%2)
root@smarc-rzg?l: ~ B

Figure 19: ew Command

4.14.4.1 cw Command Example
The command sends parameters of channell and power grade 0.

e Figure 20 shows Tx start/stop using the following command
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® ./rf wlan0 cw start 0 2412

® _/rf wlan0O cw stop

root@smarc-rzgZl:"# ./rf wland cw start
root@smarc-rzg2l:~# ./rf wlan® cw stop

root@smarc-rzg?l:

Figure 20: ecw Start/Stop Command Example

The parameters are optional. If skipped, default value will be used.

4145 ch

This command is for setting channel frequency. The parameters for ch command are shown in Figure
21.

root@zsmarc-rzg2zl:~# ./rf wland ch
ch frequency
freqguency ... Channel Frequency

root@smarc-rzg2l: -~
root@smarc-rzg2zl:~# ./ rf wland ch 2412
root@smarc-rzgll -~

Figure 21. ch Command

4,146 per

This command is for measuring Packet Error Rate (PER). The parameters for per command are
shown in Figure 22.

root@smarc-rzgZ2l:~# B
Figure 22: per Command

4.14.6.1 per Command Example
The ./rf wlan0 per runcommand will display per information.

root@smarc-rzg2l:~# ./rf wland per runll

rhyerror
errored pkts
rxovf Low
passed pkts
revd total

rhyerroracc
errored acc
- f lowacc

lna_gain
per

Figure 23: per Command Example

4147 rdand wr

rd and wr commands are to read and write digital registers in DA16200 and DA16600.
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4.14.7.1

4.14.8

rd and wr Command Example

root@smarc-rzg2l:~# ./rf wlan® rd 8460
#i## do_read, argc =

#i## do_read, argvIi@] = e8460

### do_read, = PDe8460

addr
Reg value = OxQ0200000
root@smarc-rzg2l:~# ./rf wland® wr 98228 aab5aabb

root@smarc-rzg2l:~# ./rf wlan@ rd e
### do_read, argc = 1
#i## do_read, argvIi@] = e8460

addr = Q0Be846@
Reg value = @xaaSS5aa
root@smarc-rzg2l:~# B

Figure 24: rd and wr Command Example

ird and iwr

The irdand iwr commands are to read and write RF registers in DA16200 and DA16600.

4.14.8.1 ird and iwr Command Example
root@smarc-rzg2l:~# ./rf wlan® ird 7
Reg wvalue = OxB000A100
root@smarc-rzg2l:~# ./rf wlan® iwr 7 aaSs
root@smarc-rzg2l:~# ./rf wlan@ ird 7
Reg value = BxPRDaaSS
root@smarc-rzglZl:~#
root@smarc-rzgZl:~# B
Figure 25: ird and iwr Command Example
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5 Linux Driver for BLE

5.1 RZ/G2L Linux System

51.1 SD Card

The Linux driver is based on the Renesas RZ/G2L Linux SD card image for Linux kernel and file
systems. The SD card image is written to the SD card using the MS Windows “Win32 Disk Imager”
tool.

51.2 NFS

Ethernet cable is required to use NFS mount function. The supported kernel and image were built
using the RZ/G Verified Linux Package V3.0.3. This package can be downloaded from the Renesas
website (https://www.renesas.com/us/en/products/microcontrollers-microprocessors/rz-mpus/rzg-
linux-platform/rzg-marketplace/verified-linux-package/rzg-verified-linux-package).

5.2 Linux Driver

The meta-dal6600 must be applied to the board support package (BSP). This meta-layer contains
the patches required to allow Linux to deal with the DA16600. However, to get a design to use the
DA16600, make sure the BSP provides the necessary changes to the device tree. The steps to apply
the meta-layer into the BSP are as follows:

1. Extract meta-dal6600.tar.gz from the device driver package into the BSP directory.
Star -zxvf meta-dal6600.tar.gz -C /path/to/BSP directory

2. The below line should be added into build/conf/bblayers.conf of the BSP.
${TOPDIR}/../meta-dal6600 \

3. The below lines should be added into build/conf/local.conf.

MACHINE_FEATURES += "bluetooth"
MACHINE_ESSENTIAL_EXTRA_RDEPENDS += "\
linux-firmware—-dal4531 \

"

IMAGE INSTALL append = " kernel-modules bluez5"

4. Adding the bluetooth configuration to the device tree as shown in the example below.
The pin assignment for the reset-gpios should be confirmed.

In the file rzg2l-smarc.dtsi,

/*
* To enable SCIF2 (SERO) on PMOD1 (CN7)
* SW1 should be at position 2->3 so that SERO CTS# line is activated
* SW2 should be at position 2->3 so that SERO TX line is activated
* SW3 should be at position 2->3 so that SERO RX line is activated
* SW4 should be at position 2->3 so that SERO RTS# line is activated
*/
#if PMOD1 SERO
&scif2 {
pinctrl-0 = <&scif2 pins>;
pinctrl-names = "default";
uart-has-rtscts;
status = "okay";
bluetooth {
compatible = "renesas,DA14531";
reset-gpios = <&pinctrl RZG2L GPIO(47, 2) GPIO ACTIVE HIGH>;
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};
}i
#endif

5.3 U-Boot Environment

5.3.1 SD Card

To boot from the microSD card on the SMARC carrier board, set the environment variables using the
following commands at the U-boot prompt:

=> env default -a

=> setenv sd bootl 'mmc dev 1 ; fatload mmc 1:1 0x48080000 Image ; fatload mmc 1:1
0x48000000 /Image-r9a07g04412-smarc.dtb’

=> setenv sd boot2 'setenv bootargs 'root=/dev/mmcblklp2 rootwait' ; booti 0x48080000
- 0x48000000'

=> setenv bootcmd 'run sd bootl sd boot2'

=> saveenv Saving Environment to MMC... Writing to MMC(0)...OK

53.2 NFS

To boot to NFS on the SMARC carrier board, set the environment variables using the following
commands at the U-boot prompt:

=> setenv bootargsnfs ‘setenv bootargs nfsrootdebug root=/dev/nfs rootfstype=nfs
ip=172.16.31.160:172.16.31.14:p1:255.255.224.0:pi:eth0:0ff

nfsroot=172.16.31.14: /nfsroot/rzg2lc, tcp, vers=3 vmalloc=384M'

=> setenv nfsload 'nfs 0x48080000 172.16.31.14:/nfsroot/rzg2lc/Image;nfs 0x48000000
172.16.31.14: /nfsroot/rzg2lc/Image-r9a07g044c2-smarc.dtb'

=> setenv serverip '172.16.31.14'

=> setenv ipaddr '172.16.31.160"

=> setenv netmask '255.255.224.0'

=> setenv ethact 'ethernet@11c20000'

=> setenv ethaddr '5A:54:E4:4D:03:9D'

=> setenv nfsboot 'run nfsload;run bootargsnfs;booti 0x48080000 - 0x48000000'

=> setenv bootcmd 'run nfsboot'

=> saveenv Saving Environment to MMC... Writing to MMC (0)....OK

The IP address, folder name, and ethaddr used above should be changed according to the user
environment.

5.4  Serial Port Connection for HCI
The serial port connections between the DA16600 Module and the RZ/G2L are listed in Table 7.

Table 7: Serial Port Connection for HCI

DA16600 Module Signal Name RzZ/G2L PMOD1 Pin Name Rz/G2L PMOD1 Pin Number
PO_0 UART TX SERO_RX 3
PO_1 UART RX SERO_TX 2
PO_3 UART RTS SERO_CTS 1
PO_4 UART CTS SERO_RTS 4
PO_O RST GPIO13 10
5.5 Test

The device information can be found using the ‘hciconfig’ command.
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|root@smarc—rngl:~# hciconfig
Type: Primary
BD Address:

DOWN

Bus: UART

EQ:9F:2A:E2:24:02 ACL MTU: 251:9 SCO MTU: ©:©

RX bytes:272 acl:® sco:@ events:21 errors:®
TX bytes:19474 acl:® sco:® commands:20 errors:®

The scanned lists can

Figure 26: hiconfig

be shown using the ‘hcitool lescan’ command

root@smarc-rzg2l:~# hciconfig hci® up
root@smarc-rzg2l:~# hcitool lescan
Scan ...

2253
:7D:
:6B:
+1G:
:9B:
:EF:
:03:
:69:
:69:
:47:
:62:
:E4:
23C
:CO:
:CD:

2B:
51:
Al:
E9:
4A:
4C:
AG:

cD

CD:
CB:
73:
70
E8:

39
12

FF:

C2

B9:
DC:
8A:
37:
61:
sAE:
1E:
02:
3A:
20:
02:
:OF:
:46:

95:
1A9:
8F:
B3:
69:
E7:
SF:
1A:
1A:
7B:
68:
1D:
B9:
9B:
8E:

39
CE
3E
95
DC
1A
c4
68
68
F5
Bl
40
14
c5
74

(unknown)
(unknown)
(unknown)
(unknown)
(unknown)
(unknown)
(unknown)
(unknown)
(unknown)
(unknown)
(unknown)
(unknown)
(unknown)
(unknown)
(unknown)

Figure 27: hcitool lescan Result

A connection with one of the peripheral devices in the scanned lists can be made using the
‘hcitool lecc’ command.

{unknoun?>
GAZe3728
Cunknown?
Cunknown?
(unknown)
DA166BB-5EC6
{unknown?
Cunknown?
Cunknoun?>
Cunknoun?>
MI_SCALE
Cunknown?

Croot@smarc-rzg21:~#| hcitool lecc E@:9F:2A:E2:23:45
onnection handle 8

Figure 28: Connection Result of hcitool lecc
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Status Definitions

Status Definition

DRAFT The content of this document is under review and subject to formal approval, which may result in modifications or
additions.

APPROVED The content of this document has been approved for publication.

or unmarked

RoHS Compliance

Renesas Electronics’ suppliers certify that its products are in compliance with the requirements of Directive 2011/65/EU of the European
Parliament on the restriction of the use of certain hazardous substances in electrical and electronic equipment. RoHS certificates from our
suppliers are available on request.
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Important Notice and Disclaimer

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL SPECIFICATIONS AND
RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE DESIGNS), APPLICATION OR OTHER
DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS
ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers skilled in the art designing with Renesas products. You are solely responsible for (1) selecting the
appropriate products for your application, (2) designing, validating, and testing your application, and (3) ensuring your application meets
applicable standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Renesas
grants you permission to use these resources only for development of an application that uses Renesas products. Other reproduction or use of
these resources is strictly prohibited. No license is granted to any other Renesas intellectual property or to any third party intellectual property.
Renesas disclaims responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses, or
liabilities arising out of your use of these resources. Renesas' products are provided only subject to Renesas' Terms and Conditions of Sale or
other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise alters any applicable warranties or warranty
disclaimers for these products.

© 2024 Renesas Electronics Corporation. All rights reserved.

Corporate Headquarters

TOYOSU FORESIA, 3-2-24 Toyosu Contact Information

Koto-ku, Tokyo 135-0061, Japan For further information on a product, technology, the most
up-to-date version of a document, or your nearest sales
office, please visit:

www.renesas.com

https://www.renesas.com/contact/

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.
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