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1-1 EtherKit 1F K

-- README.md
-- docs
-- libraries
| -- HAL_Drivers
-- projects
-- rt-thread
" -- sdk-bsp-rzn2l-etherkit.yaml

« docs: EtherKit JFHE. H - FH4E

* libraries: RZ it FHAMEIREIFEF?
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« rt-thread: rt-thread JHACHY
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12 BRELEF

sdk-bsp-rzn2l-etherkit 37 F RT-Thread Studio A1 IAR FF % .

1.2.1 RT-Thread Studio F%

FTHF RT-Thread Studio , %3 EtherKit AWM (I BFrg il el
BT, NERAUEZE) 3 (WE BRI ZERTRE, TERAY

HZ%)

= = a
- [m]
B Fe s R ”
[ £ lts-v3.1.4 (2020-05-14) 65 MB Not installed
[ ## lts-v3.1.5 (2021-07-22) 64 MB @ Installed
[ £ latest (2020-05-08) 561 M8 @ Installed FER
v [ &8 Board_Support Packages
v [J=R Renesas
[ % CPK-RAGM4 Not installed
[ (% cPK-RA2LT Not installed
[ &% RABM3-EX Not installed
[ &2 HMI-Board @ Installed
[ 2% RABM1-EK Not installed
[1£% VISION-BOARD. Notinstalled
v [ (% Etherkit
[ 8 1.0.0 (2024-11-25) 180 M8 @ installed Released v1.0.0, support etherkit board

Kl 1-2 223 etherkit SDK

Wi BtherKit T2, P EA K> E->RT-Thread Tl H >3 T I &
B, T AN R AR AR TFE;

BIEERT Thecsd I
BATBER. EERT ThreadlE s, HE—1FEE

Broject name: etherkit_ethercat ece

EIMCU: RIADTGOBY O ExEasst

08 RT-Thread i BT = Cortex-R52 24 RIAOTGOBA 5, 71
T RE, £ESFRTe, NFREEEherCAT IR HREH

M mRse0mo)
OmFSH  OETEE
« 3
@ SF TSN (IEEE B0Z.1AS-2020, IEEE 802.1Qbv/802.3br, |EEE 802.1Qbu
Frat s [ethert | =)
(DLR, PRP)
Bsp: 100 /)
SPl/HyperRAM HyperFLASH/SRAM/SORAM
w5 [Foae g 0 @8 (EASEEGE
T etherkit cthercat eoe
RT-Theesd: (510
25 5/ FaGA, 121 318 FBGA
o @fE: 8011V, YO 33V, 18V
W J-link ~  s0: |swo !
Hardware Ma
{ror]
* Datask
o)
2 b | s o
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THE SEE FEE_SHN TEE E6R SOW ZEH
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3 etherkit_basic_key i ¢
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71 RT-Thread Settings

&8 Board Information

G RA Smart Configurator

[l Includes

= board

(= figures

== libraries

= rt-thread

= rzn

= rzn_cfg

== rzn_gen

(== script

(= settings

&= src

. rtconfig.h

= buildinfo.ipcf

=| configuration.xml

=| memory_regions.icf

=| project.custom_argvars

=| project.ewt

@IEADMEzhmd

[¥| README.md

rithread.elf

=| rtthread.hex
rtthread.man

B 14 TR R
1.2.2 IAR X%

T S A H 7E % EtherKit SDK 3 JE -

git clone https:

N 7 k4G SDK FEFFEEE i, B— projects #RAIE — 17 rt-thread L
PFJEF libraries SCIFIE 35U SDK BESRERMEAT, I LAIX 638 F SO e s
U7 R, XA SEUE BT IT AR B TR B4R /b R A ek
(RISCA,  FRATSE FH T 2D PR AR X A ]

1. W HA project H 3% F i) mklinks.bat S0, ### M Env THHIT mkl
inks.bat 7%, 435N rt-thread A libraries SC/FG 75 5 5552 .

=
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2. A HZF N 2BHA rt-thread A1 libraries 1343 E#r .

3. f#H Env T HHAT scons —target=iar B H1 IAR L& 4

sdk-bsp-rzn2l-etherkit » projects » template_project »

=t E Forh

.settings 2
board 2
libraries 2
O] rtthrend 2 2 A:Hlibraries &rt-thread ¥ g%
rzn 2
rzn_cfg 2
rzn_gen 2
g script 21
src 2 ps
| ] .api_xml 2 API_XML 3 1KB
% .config 2 Configuration ... 40 KB
[ .cproject 2 CPROJECT 3ri 41 KB
™ B gitignore 2 S 1KB
.project 2 PROJECT zid 1KB
[ .secure_azone 2 SECURE_AZONE ... 1KB
| ] .secure_xml 2 SECURE_XML - 9KB
|| buildinfo.ipcf 2 PCF = 8 Ki
@ configuration.xml 2 Microsoft Edge ... 90 KB
envsetup.sh 2 Shell Script 1KB
| ] Keenfig 2 1KB
| | memory_regions.icf 2 3KB
2 : ke 1 X7 mklinks_bat
1%] mklinks.sh 2 Shell Script 1KB
[ projectewd 2 EWD i 116 KB
| ] project.ewp 2
| ] project.ewt 2
> projecteww 20 AR IDE Worksp... 1KB
README.md 2 Markdown File 9 KB
README zh.md 2 Markdown File BKE
¢ rtconfig.h C Header § 7KB
& rtconfig.py AKB
[ sConscript KB
[ sConstruct 2KB
| ] template.ewd 116 KB
| ] template.ewp b 95 KB
> template.eww AR IDE Worksp... 1KB
N .
K 1-5 QB
— O X
BE <1> cmd 'D'L';_IE

Tool
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Mifi projecteww XAFFTIF TAR THE, sy T EIHEH AT IUH 490

G2 0. lua
— E — —_
L C.“l # z - HB -
& G 19 T H
1-7 9w
B AT e
s T LA T [ e o -
> project - IAR Embedded Workbench IDE - Arm 9.50.2
File Edit View J-link Tools Window Help
Add Files... .4 Q > 8 < B> [0 ...EO»;E.}L;
Add Group..,
Import File List...
Add Project Connection...
Fl‘ES/ Edit Configurations... ght (c) 2806-2023, RT-Thread Development Team
B @ project- D
& Compiler Add CMakelists b to Project icense-Identifier: Apache-2.6
BPU D Force Reconfiguration Logs:
evice
Diri Add CMake Connector 4 Author Notes .
= Urrvars 3-11 Wangyugiang  first version
= M Finsh wll Remove
H=1 8 Flex Safty
-Eluild 13 create New Project... <rtthread.h>
Camp -, o ] "hal_data.h"”
& Gener G Add Existing Project... <rtdevice.h>
<board.h>
Progrs £ options... Alt+FT
_ a ) ED_PIN_@  BSP_IO_PORT 14 PIN 3 /* Onboard LED pins */
H Kernel Version Control System »leD_PIN 1  BSP_IO_PORT 14 PIN B /* Onboard LED pins */
M libcpu ED_PIN_2 BSP_IO_PORT_14 PIN_1 /* Onmboard LED pins */
|— dposix | @ Make 7
L — B buildinfo.| ll Compile Ctrl-F7  |entry(void)
. Rebuild All rintf{"\nHello RT-Thread!\n");
& Clean rintf(” AU
& Batch build = rintf("This is a iar project which mode is xspi@ execution!\n");
€h Bl rintf(" ")
Clean Browse Information
(1)
EAEY IR ST ¥\t pin write(LED_PIN 8, PIN_HIGH):
3 ) +_pin_write(LED_PIN_1, PIN_HIGH);
S Clrl=Break L™ in write(LED_PIN 2, PIN_HIGH);
° 't thread mdelay(1ee@);
Download and Debug Ctrl=D in_write(LED_PIN @, PIN_LOW);
»  Debug without Downloading in_write(LED_PIN_1, PIN_LOW);
- ) write(LED_PIN_2, PIN_LOW);
DJ Attach to Running Target "t mdelay(1008):
Make & Restart Debugger Ctri+=R
Restart Debugger Ctrl+5hift=R
Download 3 i Download active application i
SFR Setup Download file...
Erase memory
.?n CMSIS-Pack Manager
Open Device Description File 3
Save List of Registers...

Kl 1-8 Rk [E

1.2.3 FAERRIEERE

EtherKit #:4k 75 2 FH 21— 1] typec £#u 2k X —> Jlink Hi#s (Jlink v11 5L v
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Jlink i 38 11

—
RT-Thread

K 1-9 EtherKit 34~ &

FIHF B 10K, A {E Finsh &35 25 & RT-Thread R4S logo, PLM—LETiE 15

Thread Operating Syste
8 build Dec 13 2624 14:15:3
opyright by RT-Thread team

Hello RT-Thread!

msh =
RT-Thread shell commands:

backtrace - print backtrace of a thread
i list objects

show RT-Thread version information
clear the terminal screen
Show the memory usage in the system
List threads in the system
RT-Thread shell help
pin [option]

reboot Reboot System

msh =fi

1-10 finsh £

A
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13 ZaFE (QQE)

%} EtherKit B4R/ NMAAERT PN QQ #E-EtherKit 4/, FE5: 930
079668

1.4 FEIREEKERE

W R EtherKit JFRBUBSER, WG 7E 25 FEA V) 52 ) Bl ) S T R B
BEHE: https://item. taobao. com/item. htm?abbucket=17&id=855679103445.
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2 Z RGB [NIREIFE

21 @

ARG SDK (958 — AL, B A R, SRR Sl
MR Hello World —FERI. B3 B Ih A RILMER K RGB-LED AT
SR -

2.2 TEHIREA

VCC_3v3

8] LEDD b RITAZK ""H

D26 LED_RED
a LED: 5 R192. 10k -,

D28 LED_BLUE
[ LEDZ 3 R200,., 12k ““H

D28 LED_GREEN

2-1 LED H i 5 2 &

L13
[12] LED1 g 1| P14_0
[1 2] LED2 ZT P14_1
12] KEY1 > Tia | P14-2
1] LEDO & TP

K 2-2 LED 5| iR

i FEAT~, EtherKit $24t =AM/ LED, 4374 LEDO (RED) . LEDI
(BLUE) . LED2 (GREEN) , Hr1 LED RED X5 P14 3. B L5
Fr R H TR AT S LED , Sy v BT 2548 K LED.

LED 75 &M AL & 0 B B
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LTI LLLILLLL

LU O
L geng gEpe
. . .

2-3 LED fii &

2.3 B

AR FIYRAS AL T /projects/etherkit_blink led.

RGB-LED X B ) 8. L5 BE X% RGB A4 iihd ) Lt 28 5% src/hal da
ta.c o

#define LED _PIN R BSP_IO PORT 14 PIN_3

#define LED _PIN B BSP_IO PORT 14 PIN_©

#define LED _PIN G BSP_IO PORT 14 PIN_1
do

{

= (]
roup_current count % group_num;

rt_pin_write(LED PIN R, _blink_tab[group_current][0]);
rt_pin_write(LED PIN B, _blink_tab[group_current][1]);
rt_pin_write(LED PIN G, _blink_tab[group_current][2]);

LOG_D("group: %d | red led [%-3.3s] | | blue led [%-3.3s] | |
green led [%-3.3s]",
group_current,
_blink_tab[group_current][@] == LED ON ? "ON" : "OFF",
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_blink_tab[group current][1] ==

_blink_tab[group _current][2] ==

count++;

rt_thread_mdelay(500);
(count > 9);

2.4.1 WIF&TE

® RT-Thread Studio: fF RT-Thread Studio L% HE 2% N#k EtherKit %R
, RIGEIEH TR, PUTHIE.

® JAR: B 4eXiF mklinks.bat, 4 rt-thread 5 libraries O Je4E$s; AT
F Env BB IAR TFE; &)Xk project.eww 1 FF IAR T#E, HUTHF.

miEseRa, RO Jink #2115 PC HL&ESE, SRR [T EITK
W

242 BITHR

%N AL R TR, MEIT AR E RBG-LED fISEFRRCR . 1R i84T
J5, RGB & AHATEARAL, W T B Frs:

2-4 RGB-LED Ji#H7
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BRI th Rl DUFE PC 3 i FH 8 BT IT AR BRI EC LA o 1, BB
RN 115200N . JFARMR iz 4T H G5 B BRI S 46 ok

[D/main] group: © | red led [OFF] | blue led [OFF] | | green
[OFF]
[D/main] group: 1 | red led [ON ] | blue led [OFF] | | green
[OFF]
[D/main] group: | red led [OFF] | blue led [ON ] | | green
[OFF]
[D/main] group: red led [OFF] | blue led [OFF] | | green
[ON ]
[D/main] group: red led [ON ] blue led [OFF] green
[ON ]
[D/main] group: red led [ON ] blue led [ON ] green
[OFF]
[D/main] group: red led [OFF] blue led [ON ] green
[ON ]
[D/main] group: red led [ON ] blue led [ON ] green
[ON ]
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https://www.rt-thread.org/document/site/#/rt-thread-version/rt-thread-standard/programming-manual/device/pin/pin
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iR A N . ROREAE BT EIHLE . SERcP AR, AbERAS SRR T
TRAFBIPATIRGS, AREEHAT R P TR A7 55
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LS Lo
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O =w3 0 Sw4
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12] LEDI 5; P14_0
=|{_-4 LE02 ,t],j -
[T Kevi > ] P14 2|
™ TELL Fl4_3
zuﬂl worn me >> J13 Q14 _Arveny)
— AT g
[ [12] KEYZ >> = P16 3 ]

K] 3-2 key 5l s = K

i FE TR, KEY1(LEFT). KEY2(RIGHT)S| 9 5% 2 8 HL P14 2(LE
FT)AI P16_3(RIGHT) 5| |, KEY #%5#4% F Rm 5, A NIKH .

KEY {EFFRAR A 1A B ~ B Ffr s

powered by

c——

RT-Thread

-N-B-N

BRRRRRES
:

Baas

LFL- gEaoe

K 3-3 fes A E
3.3 MR
3.3.1 FSP it &
e e FSP ARIBAE R T https:/github.com/renesas/rzn-fsp/releases/

download/v2.0.0/setup_rznfsp v2 0 0 rzsc v2024-01.1.exe; ZEHRINZ FEATN
7 eclipse N rasc.exe, FARKIRYE T BT TAEEL & SCAF configuration.xml:
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www.rt-thread.org

fon X =

B P Fsp Visualiza

ile, f1JFfsp3cfi Generats Project Cortent | L) || £
Close &) New Thread ) Remove [F]  g_uartd UART (r_sci_uart) Stacks €] New Stack > =2 Bxtend Stack » 1) Remove
Close Al Cul+shiftsW
Save Cirl+s | T4 a unct0 UART fr <ci umett ] 1 [
Save Al Cirl+Shift+S quration 2.5 H TR H i E R x
| B « [ Renesas > Eherki 5 100 5 projecs & etherkibamc keyra ] v|®] | & etherkit basic key irq F... £
E=tang R o @
B = Fol
st teEinE
. .settings
board
- build
* Debug
Sl # figures
EtherKitBAEA 2| libraries
Exe ol rtthread
Exe n
seript rzn cfg
Objects &) New Object { rzn_gen
@ OneDrive seript
@ OneDrive - Pers: = =
2024/11/22 10:15 Microsoft Edge .. 92 KB
3 e
& « 3.#kFfconfiguration.xml L {F
32 (N): configurationxml e | PP Configuration XL File ( ~

3-4 TIFECE S
TNHFRATHIE A Stack: New Stack->Input->External IRQ(r_icu);
8t ot 5 Cornion 8 ki bk 5 oo =5 [Frm
stacs Configuraion fo)

Generate Project Content

Threads 4) Mew Thread & Remove [E]  g_external irq7 External IRQ (r_icu) Stacks o tend Stack = D) Remove
Analo >
v & HAL/Common \ I

4 g ioport /O Port (r ioport) & i;ﬁicelxler‘nsljrq7 External C >
48 Memory config check (r feu) Input >
4 g uartd UART (r sci uarf) ® ——
4 g_external irq7 External IRQ (r_icu) Networking >
48 g_external_irg6 External IRQ, (r_icu) b s RTOS >
Storage >
System >
Timers >
Transfer >
4 Search..
Objects 4] New Object = 1) Remowe

Summary |BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Companents

K] 3-5 Hi IRQ Stack

PAE AT ZAE S| R E ST /5 IRQ TiRe, MR4E T Bl IRATE A R PN
AR S . KEY 1L(IRQ6)F1 KEY2(IRQ7);
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Pin Selection = = 1%

Type filter text |

Connectivity:SPI A
Connectivity:USB_HS
+ Connectivity:XSPI
+ DebugdTAG/SWD
Debug:TRACE
Delta sigmalF:DSMIF
ExBus:BSC

v« InterruptIRQ

« System:CGC
System;MBXSEM

2 EFIRQ

Pin Configuration

Name Value Lock  Link
Pin Group Selection Mixed
Operation Mode 3JFIRQALE
~ Input/Output

IRQO

IRQ2
IRQ3
IRQ4
IRQ5
IRQE
IRQ7
IRQ8
IRQS

B B
&/

A3CHF IR HcgE L W

Module name:  IRQ

Usage: To use IRQ function with output or peripheral mades, change directly in port dialog

kL
el

Pin Function  Pin Numb ‘| ],'.‘,‘: |]i’PinS

Summary | BSP | Clockd|Pins Imerrupts| Event Links| Slacks| Componenls‘

K 3-6 IRQ JF

[6] 3] Stacks FtH, X H 254 E IRQ6 1 IRQ7, M E Nt K d &5k, @

T8 DA A b [ 1 o 5

v gt HAL/Common
2=
4 g.ioport I/O Port (r_joport] 4% g_external_jrg6 External
o - IRQ (r_jcu)
42 Memory config check -
4 g_uart0 UART (r_sci_uart) ©
4 g external irg7 External IRQ (r icu)
| & g_external irgs External IRQ (r_icu) |
Objects \ &) New Object > ) Remove
\
summary [BSP | Clocks [Pins [Interrupts |Event Links | Stacks | gmponents
Tl Properties [2] Problems |-t
y_external_irg6 External IRQ (r_icu)
Value

Settings  Property

~ Common
Parameter Checking
Multiplex Interrupt

v Module g_external_irq6 External IRQ (r_icu)
Name
Channel
Trigger
Digital Filtering

Default (BSP)
Disabled

external _ir
Pla_20F RE T AEIRQS, DA L (Kl 43 R 505 22 ) 2

Falling #5400 Ng_external_irq6 Al itie
Enabled

Digital Filtering Sample Clock (Only valid when Digital Filtering is Enabled) PCLK / 64

Callback
Pin Interrupt Priority
+ Pins

IRQ6

3.3.2 w54 HSHER

irg_callback

Priority 12

P14.2

K 3-7 IRQ it &

AL RIS AL T /projects/etherkit_basic_key irqe.
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KEY1(LEFT) . KEY2(RIGHT)H M () 58 5 AL 51N E AR

BSP_IO PORT 14 PIN_ 2
BSP_IO PORT_16_PIN_3

LED 4] B 5/ HLE] B E Lan R .

BSP_IO_PORT_14 PIN 0
BSP_IO_PORT_14 PIN_1

T R T IR AR RS A2 T /projects/etherkit _basic_key irq/src/hal entry.c 1, 24
FERRF L) b4 b, o fk AORH B AT ERAS S

irqg_callback_test( *args)

rt_kprintf("\n IRQ:%d triggered \n", args);

hal_entry(

rt_kprintf("\nHello RT-Thread!\n");

rt_err_t err = rt_pin_attach_irq(
irq_callback_test, ( *)1);
( I= err)

rt_kprintf("\n attach irq failed. \n");
}
err = rt_pin_attach_irq(
irq_callback_test, ( EN2) 5
( I= err)

rt_kprintf("\n attach irq failed. \n");

err = rt_pin_irqg_enable(

( I= err)

rt_kprintf("\n enable irq failed. \n");
% 33 73k 231 W



}

err = rt_pin_irqg_enable(

( I= err)

rt_kprintf("\n enable irq failed. \n");

34.1 BWIF&TEH

® RT-Thread Studio: fF RT-Thread Studio ML HE2sH N#k EtherKit %R
, RIGEIEH TR, PUTHIE.

® JAR: B 4eXiF mklinks.bat, 4 ¥ rt-thread 5 libraries SO Je4E$s; AT
F Env BB IAR TFE; &5 Xk project.eww 1 FF IAR TH#E, HUTHF.

miEseRa, RO RIRE Jink #2115 PC HL&ESE, SRR [ T EEIT K
W

3.4.2 BITR

N SRR E R RIR, WIGAIRZAS R LED1 A1 LED2 4T KATIRES,
1% KEYL B, LEDI(Blue)seid; 4% T KEY2 B, LED2(Green)sEit .

Thread Operating System
S/ \ 5.1.0 build Nov 25 2024 09:18:02
2006 - 2024 Copyright by RT-Thread team

Lgge
ggered!
triggered!
triggered!
3Q:2 triggered!
riggered!
riggered!
riggered!
riggered!
triggered!
triggered!

3-8 IRQ &7~
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3.5 FEEIM
S
36 S| EB%

B N S5IRE: PIN %%
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https://www.rt-thread.org/document/site/#/rt-thread-version/rt-thread-standard/programming-manual/device/pin/pin

2 4 E RTC X alarm EAHIFE

4.1 &

AR FEANE T U {E EtherKit Ff#8 ] RTC (Real-Time Clock) SZET
B, RTC W] LAREBUREHARI S|, Er DA T4 . By . 0 B
SEAG . H AT SRS R oK 2SR R BB e I it AR 5 SR I B . AL
IR o 1 AR R B FN R AT LA, A gt e, N EE R
TREFE L

RT-Thread [¥] RTC &4 R4 RST8] RGTFRAL 1 IR 55 o Xk
B 10T 75, RTC Q&N fIIARES, HEAATEW SSL (1% it fid
e, RTC C&RNAN AT BGER ) HE7 o

4.2 TEHEA

AREIFAEH I RTC &4 MK T LSE W4h, MANETR IS 2 &

4.3 AR

43.1 FSP At & 1A

FTHF FSP, XN 1Y TAE X B configuration.xml, #3f RTC Stack;
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& [template_project] FSP Configuration 4% [etherkit basic_rtc] FSP Configuration X = 0O % FSP Visualization

Stacks Configuration The active editor element does not use
Generate Project Content

Threads %] Remove 5] g_rtc Realtime Clock (r_rtc) Stacks - :
nalog

< & HAL/Common
4 g ioport 1/0 Port (r_ioport)
48 Memory config check
@ g_uartd UART (r_sci_uart) ©
4 g_rtc Realtime Clock (r_rtc)

Connectiity

@ g ric Realtime Clock
(r_rte)

Storage

System
Timers 4 Port Output Enable 3 for MTU3 (r_poe3)
Transfer > & Port Output Enable for GPT (r_poeg)

4§ Search Realtime Clock (r_rtc)

Three-Phase PWM (r_gpt three_phase)

Objects Three-Phase PWM (r_mtu3_three_phase)

Timer , Multi-Function Timer Pulse Unit 3 (r_mtu3)
Timer, Compare Match (r_emt)

Timer, Compare Match W (r_cmtw)

Timer, General PWM (r_gpt)

¢ ee e

Summary | BSP | Cloeks | Pins |Interrupts | Event Links | Stacks| Components

=P

Kl 4-1 i RTC Stack

NPT RTC Z2HMBCE, W E rtc stack name N g rtc, BEE RTC HIHr[H]
W BRECA rtc_callback, AL E H Wt 1R LSE 2K 5

Threads #| Remove [C]  g_rtc Realtime Clock (r_rtc) Stacks 4] New Stack >
v & HAL/Common - -
42 g_joport 1/0 Port (r_iopert) @ (gr_ﬁ;Reﬁltlrne Clack
48 Memory config check -
4 g_uartd UART (r_sci_uart) ®
g_rtc Realtime Clock (r_rtc)
Objects. \
Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks  Compofgnts
[ Properties 2] Problems 4
g_rtc Realtime Clock (r_rtc)
Settings Property Value
~ Common
Parameter Checking Default (B5P)
Multiplex Interrupt Disabled

~ Module g_rtc Realtime Clock (r_rtc)
Name

Lnamef#eiCh g ric
Frequency Comparison Value 195311

Callback [c callback] 2B ERTCHEERS

Alarm Interrupt Priority riorty

Period Interrupt Briority :;;; :; 3BT A e BT ID] 3 B i it Ao B 0 4K ol
~ Pins

RTCATIHZ <unavailablex

K 4-2 RTC ZH L E

4.3.2 RT-Thread Settings Bt &

fTJF RT-Thread Settings, REIHFLIT, ffifE RTC;

=
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O HEERESEE 2
v (% etherkit basic ric
7 RT-Thread Settings
%8 Board Information
G RA Smart Configurator
[l Includes
= board
& libraries
(2= rt-thread
= rzn
= rzn_cfg
(= rzn_gen
script

sre
rtconfigh
buildinfepef
configurationaml

memory_regions.icf

mmmmw s § §

project.ewt
README zh.md
README.md
[E) ran_cfgixt

13 etherkit_modbus_tcpip

PR RIRATEC B RTC, H L7 E 58 RT-Thread [Y) RTC & &HELL,
BeB A alarm ThRE (VE: FiEE rzn RPN alarm D EE & W A7 AE — L4 jn) @,

|52/ RT-Thread Settings &2

[ A m, Abrch64 Architecture Configuration  (ga38(F  m, RT-Thread Utestcases 3§ &xitm]  amn B804

Property Value

«©

Ensblz Onchip FLASH

Enzble XSPI0 CS1 Winbond octal hyperRAM

Enable Watchdog Timer

Enzble RTC g]
Erable UART [ o)

Enable ADC

Enable CANFD
Enable 12C BUS
Enable SP1 BUS
Enable timer

Enable Ethernet

P Board extended module Drivers

[hardware-drivers-config-on-chip-peripheral-drivers 14]

K 4-3 RTC f#ifE

BhIhfE R I BRI, AN ADD

L mEEEERE X o =25

v 1S etherkit basic rte  [Active - Debug]

T RT-Thread Settings
28 Board Information
[G RA Smart Configurator
i Includes

(= board

= libraries

(= ri-thread

@ rzn

(= rzn_cfg

(= rzn_gen

(= script

@ sre

[ rtconfig.h
uildinfo.ipef

onfigurationxml

memory_regions.cf
roject.ewt
README zh.md

[# README.md

2 rzn_cfgixt
13 etherkit_modbus_tcpip

4.3.2 RG4S IR EH

[E RT-Thread Settings &2

Property Value

B\ RT-Thread Utesteases  §§ 5t Tl

Using ZERO device drivers

Using RANDOM

device drivers

R PWM ZEIEHER
5/ MTD Nor flash IREIRNER
A MTD Nand flash ‘BEENEF

RSN RTC RS [ o)

57 SD/MMC i2E3RERRF
2R SPI SEEAAERAER
R WOT iEERHEF

£/ AUDIO ZE3RIEE
5 SENSOR ‘FEENES
5/ TOUCH 2 E3RANEF
Using LCD graphic drivers

Using Device Bus device drivers

Kl 4-4 RTC it &

[F] IS A5
P

A FE YRR A7 T-/projects/etherkit_basic rtc. 7E hal entry()ERZLH, FRECE]
T RTC %45, REWE KRG E, B 5 IR IR R G ] DT A I i [A]
BB, RIGEN 1s J5 R UGRIR G [ .
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rt_err_t ret =
now;
rt_device_t device =

device = rt_device find(
(!'device)

rt_kprintf("find %s failed!\n"

(rt_device_open(device, 0) !=

rt_kprintf("open %s failed!\n"

ret = set_date(2024, 11, 11);
rt_kprintf("set RTC date to 2024-11-11\n");
(ret != )

rt_kprintf("set RTC date failed\n");

ret = set_time(15, 00, 00);
(ret != )

rt_kprintf("set RTC time failed\n");

rt_thread_mdelay(3000);

get_timestamp(&now);
rt_kprintf("now: %.*s", 25, ctime(&now));

N AR AT 4> RTC W8k, SR)5 1 E 11D,

msh #7247+

user_alarm_callback(rt_alarm_t alarm, timestamp)

rt_kprintf("user alarm callback function.\n");




alarm_sample(

rt_device t dev = rt_device find("rtc");
rt_alarm_setup setup;
rt_alarm * alarm =
now;
tm p_tm;

(alarm !=

.
)

now = get timestamp( ) + 1;
gmtime_r(&now,&p_tm);

setup.flag = RT_ALARM_SECOND;
setup.wktime.tm_year = p_tm.tm_year;
setup.wktime.tm_mon = p_tm.tm_mon;
setup.wktime.tm_mday = p_tm.tm_mday;
setup.wktime.tm_wday = p_tm.tm_wday;
setup.wktime.tm_hour = p_tm.tm_hour;
setup.wktime.tm_min = p_tm.tm_min;
setup.wktime.tm_sec = p_tm.tm_sec;

alarm = rt_alarm_create(user_alarm_callback,
( I= alarm)

rt_alarm_start(alarm);

(alarm_sample,alarm sample);

4.4.1 WIF&TE

® RT-Thread Studio: 7£ RT-Thread Studio [FJfu% ¥ %% 4 Nk EtherKit &
£, SRIGOVEH TR, PUTHRIFE.

® IAR: X mklinks.bat, 2% rt-thread 55 libraries SCAFJ244:; F¥

2840 U1 3£ 231 WL



Env AR TAR THE; HJqXUdi project.eww fIJF TAR TR%, $UATHE.

FmiEseRn, RO R Nink #2115 PC HL&ESE, SRR 1 F IR
e

442 BITHR

1% N B E IR, TRV SR EITE I ME R

\ |/

- RT - Thread Operating System

/ |\ build Nov 13 2024 13:35:43
2006 - 2024 Copyright by RT-Thread team

Hello RT-Thread!

set RTC date to 2024-11-11
msh >now: Sat Nov 19 07:42:42 3385

msh >alarm_sample

user alarm callback function.
user alarm callback function.
user alarm callback function.
user alarm callback function.

B
46 S|BES%

B RS SIKS). RTC Wk

41 11 4k 231
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https://www.rt-thread.org/document/site/#/rt-thread-version/rt-thread-standard/programming-manual/device/rtc/rtc

FSE ADC fHlig

51 f&r
FEMRARAGF, ADC (Analog-to-Digital Converter) i —FfEAlUE 5
UL AR i D B B 5 5 I Th g
ARG ADC gl i 46 LU LA 5T -
1. RS EREE: WAL BHAR MBS 58 PR AR BME 5 .
2. 5. KREINNMEIME SHIRNETFES.
3. BAEEAH: ARG WECAE ST, BlangEsk. HOR. 4/

N
A,

ADC IR AE AR R G AR HE, POVEME R YR AL R 5
SRR ARG 5, ATTseBLE il &, 3256 IREEIRe.

B, E— Tk 284, ADC ThEETT LU T Bk iskae fr Al
CURE . B WEE) NS S, MM sEl e ix sy B & ) I 4 1
LI

ABIFE T EA 4 T WA E EtherKit i FH rtthread f) ADC HEZE 58 it A
DC REMNME T HHATE 7G5 i,

5.2 TEHIEER

ADC 529, {008
N
SENA LR
= R
g
2%4P_35 g| 82| 8|5 |88
y. h h
g’}fga%g%%{i%g%%g}%gﬁ%g
glelz2|2|8|&a]|3
w w w w w w
e ol I -

: BARBEER~1.8v

K 5-1 flfy s PR
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W EFEE Fros: EtherKit ¥4 Analog Input 8 J#IEH: 40 Al & EH R FHL

#) adcO. adcl HJIEIE 0. 1. 2. 3;

V) s

53 B

5.3.1 FSP Bt & i RH

H—: FTHF FSP S\ xml Bt & S

1] FSP #4230

(7%, Analog Input Hiiy &5 H N 0~1.8

(5 H B 5 RT-Thread Studio

¥ 00 ¥ r ade Stack FALE adc %5 LA P @ IE;

g_adc0 ADC (r_adc)

settings  Property
v Common
Parameter Checking
Muttiplex Interrupt
+ Module g_adc0 ADC (r_adc)
~ General
Unit
Clear after read

Double-trigger

~ Input

~ Channel Scan Mask (channel svailability varies by MCU)
Channel 1
Channel 2
Channel 3
Channel 4
Channel 5
Channel 6
Channel 7

v Group B Scan Mask (channel availability varies by MCU)
Channel 0
Channel 1
Channel 2
Channel 3

........

Value

Default (B5P)
Disabled

adc ZiFEIE
g_adcd / o=
o /
On RS
Continuous Scan 4-—-_'___—__-_-

ooooooog

1oooao

K 5-2 FSP il &

5.3.2 RT-Thread Settings Bic &

£ settings HLHTJF adc0 [FFMA;
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T A @), Adrchbd Architecture Configuration #EiF g RT-Thread Utestcases  §§ SRISEL w85

Property Value
AE GPIO [ @]

Enable Onchip FLASH

Enable XSPI0 C51 Winbond octal hyperRAM
Enable Watchdog Timer

Enable RTC

Enable UART

Enable ADC

Enakle ADCO

-

4

688

Enakle ADCI

Enable ADCZ

Enable ADC2
Enable CANFD
Enable SCI Controller
Enable 12C BUS
Enable 5Pl BUS
Enable timer

Enable Ethernet

b D cvdomdad camdida P

5-3 Settings it &

5.3.3 5 TF217RH

ADC HJYEACHS AL T /projects/etherkit_driver adc/src/hal entry.c H, i H K%
€ LR R s

#define ADC_DEV NAME "adcd" /¥ ADC EEET Y

#define ADC_DEV CHANNEL  © /* hoC g Y

#define REFER_VOLTAGE 180 /* ZEBE 1.8V, IR EELL100RE 201 MY
#define CONVERT BITS (1< 12) /= BlR{isH2f Y

K 5-4 ADC #x%5E X

HAKTHEE RN : FFE 1000ms %F ADCO FiEE 0 RAE— U & IF 3T X
Ak,

HARACRS R -

adc_vol sample()

rt_adc_device t adc_dev;
rt_uint32_t value, vol;

rt_err_t ret =

adc_dev = (rt_adc_device_t)rt_device_find(




if (adc_dev ==

{

rt_kprintf("adc sample run failed! can't find %s device!\n",

)5

return

ret = rt_adc_enable(adc_dev,

value = rt_adc_read(adc_dev,

rt_kprintf("the value is :%d \n", value);

vol = value * / ;

rt_kprintf("the voltage is :%d.%02d \n", vol / 100, vol % 100);

ret = rt_adc_disable(adc_dev,

return ret;

~IH, While 7§34 EEFE 1000ms i —X adc_vol sample;

541 HFIF&TE

® RT-Thread Studio: fF RT-Thread Studio {259 N %L EtherKit ¥
, RIGEVEH TR, PUTHmIF.

® JAR: B4l mklinks.bat, 4R rt-thread 5 libraries CEJefEdE; FHH
Env “ER IAR T#%; /o Wi project.eww T H IAR T.#8, AT ZR1F-

GRS, RO ARBAT Jlink 3% 115 PC HLIERE, RIS EE T EHEITA
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542 BITHR

fliFH adeO f) 0 JHIERSE 1.8v HUEZCR W H

Thread Operatil
8 build

[D/ adc] adce® init

Hello RT-Thread!

is example project

Kl 5-5 ADC iz 17 R E K
55 FEREM
ST
5.6 5| &%

B iR 5IRE): ADC
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Fo6E 12C I

6.1 &7

12C (Inter-Integrated Circuit) & —Ff AT PR, HTEREABEEZ A
LML (IC) B A . 12C ThRef R .
o HARM

12C s s P 25 2k kit 4T85 SCL (WH4P4R) A1 SDA (H#EZ) . SCL
L T LM eSS, SDA &H TEmEEE S

o FHEIRE
R2C E{E LR

. BN MRS GEERMEEEIED PG 12C B4, wER B
S b a8

2. MWLHEHE: BB KIE MBI & LS 12C &2k .

3. B LR AR BN LR, BCE ML A IR 2 3
PLBE#

4. RN WMWL& RIENEES (ACK) BFNEA, BABEE &K
e

5. ik FEHMEELEFIEES (STOP) #12C Mgk b, ZalfE.
o EfEHRR

12C PSR R fE R

1. EHUESR: BRI 12C B8, AIEEHE a2 B ML -

2. MHUES: MLBCA N EHLR & K dr %, AR EE 3 LB .
® IC#%&
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12C e w Loy MK
L NS & 2C B4, AEHE G2 ML
2. MHLBEE: W BB, KOIEEE R B

12C DR AER ARG ARE W, POSERME 17— My, R m 7
HEFEAEE 2D

ABNFEE AN 7 AT 7E EtherKit 1§ H RT-Thread 1] 1IC HEZE 5¢ al s i %)
() EEROM i E Thig

6.2 TEHIREA

EtherKit ) EEROM i N AT24C16 i3 ROA07GO84MOSGBG i 5 1)
11CO;

VCC_3Vv3

IC25
—/\1/}/—] "!\G \'.’CC 8
10 2 | v 7
1 : Al WP = 1 se
'%-8 i A2 SCLI FEPROM SO% < EEPROM_SCL  [2.8]
GND SDA = K> EEPROM_SDA [2,8]
4 AT24C16(16K)

K 6-1 1IC JFH A

6.3 M

6.3.1 FSP Bt & 17AR

et stacks Y8 r_iic_master AL E 1ICO It &5 B0
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Threads

) New Thread %) Remove

g_i2c_master0 12C Master (r_iic_master) Stacks

) New Stack > == Extend Stack = 3 Remove

~ & HAL/Common
42 g_ioport IfO Port (r_ioport)
42 Memory config check
4 g_uartd UART (r_sci_uart)
[F o2 masterd 12C Master (r_iic_master)]

/

Objects

) New Object = #] Remove

% Add DMAC Driver for
Transmission
[Optional]

% Add DMAC Driver for
Reception [Optional]

[ Properties E-Z Problems

K] 6-2 1IC master stack

g_i2c_master0 12C Master (r_iic_master)

Property
v Common

Settings

Parameter Checking

DMAC on Transmission and Reception

10-bit slave addressing
Multiplex Interrupt

v Module g_i2c_master0 12C Master (r_iic_master)

Rate

Rise Time (ns)

Fall Time (ns)

Duty Cycle (%)

Slave Address

Address Mode

Timeout Mode

Timeout during SCL Low

Callback
v Pins

NC_SCLO
1IC_SDAD

PIn Selection

Type filter text

= B 1%

p24
« Other Pins
Peripherals
¥ Connectivity:CANFD
Connectivity:ETHER_ESC
Connectivit:ETHER_ETH
Connectivit:ETHER_ETHSW
# Connectivity:ETHER_GMAC
+ Connectivity:lIC

4 v v

K v v v

< 1IC1
nca
Connectivity:PHASTIF
Connectivity:SCI
Connectivity:SHOS
Connectivity:5P1
Connectivity:USB_HS
Connectivity:XSPI
Debugd TAG/SWD
Debug:TRACE
Delta sigmalR:DSM
ExBus:BSC
Interrupt:IRQ

Vo
<

>
>
>
>
>
>
>
>
>

Value

Default (BSP)
Disabled
Disabled
Disabled

S
Q_iZC_maslar{](-'-—__-_- name
0 —

Standard
120

120

50

Ox00

7-Bit

Short Mode
Enabled
NULL

=T

Priority 12— FRERL IR

P132 g | B
P13 2
Pin Configuration
Name Value Lock  Link
Pin Group Selection Mixed
Operation Mode Enabled
~ Input/Output
1IC SCLO P13 2 ] & =
IIC_SDAD « P13 3 =
., = - I &

Module name:  11IC0

rd
Pin Function | Pin NumberF

ummary | BSP | Clocks@nlenup{s| Event Link5| Sta:ks‘ Components|

K 6-4 TIC 5| ITc &
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6.3.2 RT-Thread Settings B &

TERCE 47 FF RT-Thread 1) 1IC YXZIHEZL S AT24C16 XA 8K A4

[P m, Alrchtd Architecture Configuration

Property
v SREEE
52 GPIO
Enable Onchip FLASH
Enable ¥SPI0 €51 Winbond octal hyperRAM
Enable Watchdag Timer
Enable RTC
» Enable UART
Enable ADC
Enable CANFD
Enable 5CI Contraller
w Enable 12C BUS
w Enable Hardware |2C BUS
Enable Hardware 1200 BUS
Enable Hardware 12C1 BUS
Enable SPIBUS
Enable timer
Enable Ethernet

b Board extended module Drivers

ITFI#E i, AArch6d Architecture Configuration

Property

FT5426 touch driver package.

FT6236 touch driver package.

Xpt2046 touch driver package

CST816X touch driver package.

est812t touch ic for RT-Thread's TrackPad
realtek_ameba: rt-thread B ameba sdk &
o TEPE WE KR KEEEN
pcf8574: Remote 8-bit /0 expander for 12C-bus
sx12oeSemtech LoRa ST HIEFE
Signalled: —4 rt-thread &9 LED [ESHT RIS
LedBlink: EIEAY LED [ISSTISE
littled: Little LED Daemon for LED driver

IkdGui @ menachrome graphic lirary.
EISMEET ri-thread 11515, BRIFEETTEEHD PWM
multi_infrared : multi_infrared is base on rt-thread pin

agile_button: A agile button package.

agile_led: A agile led package.

[z
MationDriver2RTT: — M EEFHE SR

pcad685: 12C-bus controlled 16-channel PWM contraller

TFT-LCD 1L1934° | screen driver software package

[PKG_USING_AT24CXX]

6.3.3 =5 Tz EH

2| RTT ISR

B i RT Thread Utestcases 3§ 0kt BB

Value

«©

868

K 6-5 1IC fdifig

SEi4 g RT-Thread Utestcases  §5 ¥2f8 | Bl

Value

©

latest

K 6-6 fERERIFR

AAGIFE FIIRRG AL T /projects/etherkit_driver iic HY;
584 EEROM f 0x00,0x20 Hiht 5 N 52 H

050 714k 231
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at24oc: eeprom at2doo JEFNE
Misaka-Network for AT24CXX EEPROM
v

HT AT24C16 [RERENHAL



#ifdef

#include "at24cxx.h"

#define "i2co"
at24cxx_device t at24c@2 dev;

eeprom_test( )

strl[] = "test string-hello rtthread\n";
str2 "test string-rzt2m eeprom testcase\n";
read_bufferl[50];
read buffer2[50];
at24c02_dev = at24cxx_init(EEPROM_I2C_NAME, 0x0);
if (at24c02_dev == RT_NULL)
{
rt_kprintf("eeprom init failed\n");
return;
}
rt_memset(read_bufferl, 0x0, (read_bufferl));
rt_memset(read_buffer2, 0xo, (read_buffer2));

at24cxx_write(at24c02_dev, 0x0, ( *)strl, (
1)

rt_kprintf("write eeprom data to @x@: %s\n", strl);
rt_thread_mdelay(1000);

at24cxx_read(at24c02_dev, 0x0, read_bufferl, ( (strl) - 1));
rt_kprintf("read eeprom data from @x0: %s\n", read_bufferl);

at24cxx_write(at24c02_dev, 0x20, ( *)str2, ( (str2) -
1));

rt_kprintf("write eeprom data to ©x20: %s\n", str2);

rt_thread_mdelay(1000);

at24cxx_read(at24c02_dev, 0x20, read_buffer2, ( (str2) - 1));

rt_kprintf("read eeprom data from ©x20: %s\n", read_buffer2);




if (rt_strcmp(( *)strl, ( *)read_bufferl) != 0 &&
rt_strcmp(( *)str2, ( *)read _buffer2) != 9)

rt_kprintf("eeprom test fail\n");
else
rt_kprintf("eeprom test success\n");

at24cxx_deinit(at24c02 _dev);

}

MSH _CMD_EXPORT (eeprom_test, eeprom test sample);

#endif

6.4.1 HWIF&TE

® RT-Thread Studio: fF RT-Thread Studio L. HE2sH N#k EtherKit %R
, RIGEVEH TR, PUTHIE.

® JAR: B eXil mklinks.bat, K rt-thread 5 libraries SCFJEBEHE; FfEH
Env £ IAR T#%; /5 Wi project.eww FTH IAR L%, FATZRIF

GEse i a, BT RIRE) TNink #2115 PC ML, AR N EEIT K
o

6.4.2 BITR

FEH 2 m % \ eeprom_test $54>;
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Thread Operating Sy
5 build Nov 2 3
ight by RT-Thread team

)] registered

eeprom_test
msh =eeprom_test
write eeprom data to 8x8: test string-hello rtthread

read eeprom data from 8x8: test string-hello rtthread

write eeprom data to 8x28: test string-rzt2m eeprom testcase

read eeprom data from Bx28: test string-rzt2m eeprom testcase

eeprom test
msh nl

&l 6-6 1IC iz
6.5 EREW
7
6.6 5| 5%

B S 5IRE: 120 %
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g 7E SPI fHlFE

7.1 f&47

SPI (Serial Peripheral Interface) J&—#fef AT EIML, T EEMEEZ
MR (IC) 2. SPTIhAREN ST
o EAFH

SPI Pl ffi F VY 26 £ kb AT 45: SCK (IH4PZE) « MOSIT (EHLHH ML
BN « MISO (ENEAMPIEIHD A1 CS (k) .

o FHEIRE
SPI E{5 I FE W T -

1. FEHAIE: EHLRE GEESRMIESRIE) VIdhib SPI ALk, & B2
S b a8

2. MHLERE: Tl AEMHLI A IESEES (CS) 2 SPL B4 L.

3. BUEAEE: AL REEHE B ML &l MOST 28, 5 MWL %
ROEEHE B E LR S EIE MISO £,

4. WES: EHRKABENBES (SCK) 2 SPLEZk b, TR
Pa A4 .

5. B EVLE S FCEEE NV NLE &l MISO 28, 3 ML %
FRCEE I ML £l MOST 26

6. GEW: THLRELAEE, BBIHIRAMGEEES (CS .
o EFEEK
SPI HMS S RF PR IE (E 1 3
1. ENBER: EHLB S RG] SPLEL, RIBHHE MG & BN .
2. MU MHLBCA N EHLR & B dr %, AR EE 3 LA .
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® SPI %
SPI W45 AT L3 i3
1 EHBE: ] SPTEALL, KIEHIE A& B MM
2. MHLBEA: MR FHLRA& AT S, RIEHE R %% .

SPI DIREAE MR ARG ARH W W, BN EIRAE 7 —Frsid . (R4 77 X
HEFEAEE 2D

AIFEEFEAH T WHTLE EtherKit |- {# ] RT-Thread ff) SCI_SPI HE4E .
7.2 TEHREA

EtherKit R # % R4 PMOD #2111, &3 ROA07G084MOSGBG s 1) SCI
_SPI3;

PMOD-SPIT

VCC_3V3
CN4
SS3 1 2 sPid MOSI
[2,8] P18_1 m1 2 y SCKB S P18_0 [2,8]
28] P17_7 = 3 45 K P17.6 [28]
5 6 Fg—Ret
[2.8] P18 4 z:g g - 8 ?0 E]EES D185 (28]
28] P135 5 9 10 &3P182 28]
11 12
— 11 12
2x6p_2.54

K 7-1 SPI ffif J5 7 &
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7.3 B

7.3.1 FSP B¢ &1

F17F FSP T.H ¥7%E Stacks %+ r_sci_spi3;

[ Properties [#] problems
g_sci3 SPI (r_sci_spi)

Property
+ Cammon

Settings

Parameter Checking
DMAC Support
Multiplex Interrupt

~ Module g_sci3 SPI (r_sci_spi)

Channel

Operating Mode
Clock Phase
Clock Polarity
Bit Order

Clock Source

Callback

Receve Interrupt Prionty

Transmit Interrupt Priority

Transmit End Interrupt Priority

Error Interrupt Priority

~ Pins
CTS RTS 553%

RXD_MISO3

SCK3

TXD MOSI3

Pin Selection

B %

Type filter text

> P24

5> « Other Pins
v  Peripherals
# Connectivity:CANFD
ConnectivityETHER ESC
ConnectivityETHER_ETH
Connectivity:ETHER_ETHSW
Connectivity:ETHER_GMAC
ConnectivityillC L
Connectivity:PHOSTIF
Connectivity:SCI
¥ SCI0

scn

sCi2

C v v v v v
‘%

4

SCl4

scls
> Connectivity:SHOST

5> « Connectivity:SPI
5 + Connectivity:USE |

Value

Default (BSP)
Disabled
Disabled

‘______-—-"'!ci nameBiE
g_sci3
3 — EERE

Master

Data sampling on odd edge, data variation on even edge
Low when idle

MSE First

SC"lnA‘S‘If'NCCLK ‘-—-_-____ R
sci_spi_irg_callback

Priority 12
Priority 12
Priority 12

Priority 12 .
anoony A AR

- Uit

None
P77 —— SIS
<unavailable=
#18.0
K 7-2 SPIFC&E
Pin Configuration
Name Value Lock  Link
Pin Group Selection Mixed
Operation Mode Asynchronous mode
~ Input/Output
CTS3# None
CTS RTS3# None
DE3 None
[ RXD3 v P77 3 = l
- None
- None
- None
[ TXD3 v P18.0 3 = l
Module name:  SCI3
Usage: In initial register value, when CCRO.TE bit is 0, and the terminal function is TXDn, the terminal outputs high impe

y 4
Pin Function| Pin Number ¥/

ummary |BSP [ Clocks

nterrupts| Event Links | Stacks| Companents|

K&l 7-3 SCI-SPI 5| BIfc &



7.3.2 RT-Thread Settings Bt &

FTH RT-Thread Settings, ffFE$E SCI, FFECE SCI3 £~ SPI

[T A g, AArch4 Architecture Configuration (4 g RT-Thread Utestcases 3§ WISEL Tt
Property Value
v SFEERD

EEEGPIO o

Enable Onchip FLASH
Enable XSPI0 CS1 Winbond octal hyperRAM
Enable Watchdog Timer
Enable RTC

Enable UART [ o)
Enable ADC

Enable CANFD

Enable SCI Controller [ o)
nable SCI0

nable SCI1

nable SCI2

nable SCI3 [ o)

ice sci mode SPI mode M

nable SCI4
nable 5CI5
nable SCI6
nable SCI7
nable 5CI8
nable 5CI9
Enable 12C BUS
Enable SP1 BUS

K 7-4 SPI f§ifig

7.3.3 5 TH2ERA

$:F RT-Thread [J SCI JRENHELLSEILXT PMODE [ loop [FIFAJA;  CK PM
OD ) SPI3_MOSI #%#:#| SPI3_MISO) ;

ARSI

spi_loop_test(

1024
"sci3s"
"spi3e"
uint8 t sendbuf[

uint8 t readbuf[




for ( 1 ; i (readbuf); i++)

{

sendbuf[i] = i;

rt_spi_device *spi_dev =
rt_spi_configuration cfg;
rt _hw_sci spi device attach(

cfg.data_width = 8;

cfg.mode = RT_SPI_MASTER | RT_SPI_MODE_© | RT_SPI_MSB | RT_SPI_NO_C

cfg.max_hz = 1 * 1000 * 1000,
spi_dev = ( rt_spi_device *)rt_device find(
if ( == spi_dev)
{
rt_kprintf("spi sample run failed! can't find %s device!\n",
)s
return;
}
rt_spi_configure(spi_dev, &cfg);
rt_kprintf("%s send:\n", );
for ( i=0;1c« (sendbuf); i++)
{
rt_kprintf("%02x ", sendbuf[i]);
¥
rt_spi_transfer(spi_dev, sendbuf, readbuf, (sendbuf));
rt_kprintf("\n\n%s rcv:\n", );
for ( i=0;1c«< (readbuf); i++)
{
if (readbuf[i] != sendbuf[i])

{




rt_kprintf("SPI test fail!!!\n");
break;

}

else
rt_kprintf("%02x ", readbuf[i]);

}

rt_kprintf("\n\n");

rt_kprintf("SPI test end\n");

74 &fT

74.1 BWIFLTEH

® RT-Thread Studio: fF RT-Thread Studio M ¥ E5H F# EtherKit %5
i, RIEEVEH TR, $UTHIE.

® [AR: B4 mklinks.bat, 4K rt-thread 5 libraries X Af R 8EH:; FH A
Env ‘B TAR TRE; & J5 Xl project.eww F1FF TIAR T#E, #AT%%%%.

GEse R a, KT R TNink #2115 PC ML, AR N EEIT K
o

742 BITHR

TP AT A, aTRLEBEN spi AR 5 HUCEE — 2
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75 FREEM
4R
76 S| EB*%

B EAEIRS): SPI W%
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F8E GPT HFE

81 9

sERf & (Timer) /& —FHiR AR GE A HOREAF B CPHALPE, 00 E i ] ]
B ELSCHLE N ThRE . S I 2e ThREM BB 4 T
o HEARHE

SE I A B AS SR B A ] — ST H B e okl I TR R i . TH s m] DL Al
B SEBLI o

L AR I R 2 I 3l A — A W IR U A5 5 1 D THAGES
Ao VRS SARYEI BT 5 AP RIG I Bl > HAR . T Bas ik B P BLH
I, A AW ES, ERRGEATHM AR

2. BWAFTERS a%: B E I A T 2R G BRI B A -5 AR SR R S E I
THRE . BT 8 IS 22 Ja ST S e 2 2 AN 8], Rk 38 TR e [ IS A AT A N
AbFE

o ERfSEA
SE I A% AT A TARAE LT UM
1 B 8 H A — kb ki s 5 .
2. R € A R b fd s S S
3. FERMAREER: JEIN AR AEAE I I 1] )5 il P kTS 5 .
SE B 2% N
SEN SERARRG T AL N, Fli.
1. AESSREE: EramT LU THERGUES
2. BARREE: I A AT DL T2 ) Bl SR AR A I TA) 8] B
3. RG] DU THEH R GRRES AT,
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B2, ERERMARRG T D EEAN, T SCUE R Th REAT%
RGMATN.

ABIFE T FA B T WA (E EtherKit i GPT %45, tmi e gs,
FE AR g I 28 P FH A PWM )45 FH 5

8.2 TEHHEA

AGIRESE L E N 2R TRE, oA R .

8.3 MM

8.3.1 FSP EC & ijiRA

FSP 437l B fe GPTO NIEA ER #3450, GPTS5 N PWM #ix;

Property Value
~ General
Name g_timerd

i
Unit 0 Loss

Channel 0

Mode Periodic LS ERI A

Period 0x100000000 /

Period Unit Raw Counts N
> Output ECE ERA e
» Input
~ Interrupts

Callback timerD_callback s iZEEIEHEL

Overflow/Crest Interrupt Pricrity Priority 12 g

Capture A Interrupt Priority Disabled R

Capture B Interrupt Priority Disabled

Trough Interrupt Priority Disabled

Dead Time Error Interrupt Priority Disabled

» Extra Features
» ELC

K 8-1 timer0 B & 3 A g I 2345 =
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Property Value
~ Common
Parameter Checking Default (BSP) )
Pin Output Support Enabled ‘__________fﬁ‘épmnut Support
Write Protect Enable Disabled
Multiplex Interrupt Disabled
~ Module g_timer5 Timer, General PWM (r_gpt)
~ General
Nalme GHMErS  f— B sEiass
Unit 0
Channel 5
Mode PWM  ——— ELEAPWMIER,
Period 20 /lﬁﬂﬂ
Period Unit Milliseconds
v Output crst AR
Duty Cycle Percent (only applicable in PWM mode) 50 4—.—’/
GTIOCA Output Enabled True e A (E
GTIOCA Stop Level Pin Level Low
GTIOCBE Output Enabled True
GTIOCE Stop Level Pin Level Low
» Input

8-2 timer5 fit & pwm R

FACE pins fHHE GPTO GPTS5;

Type filter text Mame Value Lock  Link

[rr—p—cre Pin Group Selection Mixed

v System:CGC Operation Mode

System:MBXSEM ¥ Input/Output
¥ System:SYSTEM GTIOCOA v P00 4

TRGADC GTIO! « P00 _5

TimerCMTW
+ TimerGPT
GPT
GPT1
GPT2
GPT2

(B B
&

v v v v v

GPT4 Module name: GPTO

GPTa

1
Pin Function  Pin Number | ¥

summary | BSP | Clockf TPins Jinterrupts | Event Links | Stacks | Components

T Properties \'_- Problems

K 8-3 GPT 5| il &

8.3.2 RT-Thread Settings AL &

LEME & A FTHF timer0 fifi fE;
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FTI%#  my AArch64 Architecture Configuration g %54 i RT-Thread Utestcases

Property Value
Enable Onchip FLASH
Enable ¥SPI0 C51 Winbond octal hyperRAM
Enable Watchdog Timer
Enable RTC

Enable UART (}

Enable ADC

-

Enable CANFD
Enable SCI Controller
Enable 12C BUS
Enable SPIBUS
w Enable timer
Enable TIMO
Enable TIM1

ol

Enable Ethernet

P Board extended module Drivers

8-4 AL EN 2

Value

oJolo

K 8-5 fiiEE PWMS

8.3.3 I LIz AR

A FE YRR AL T /projects/etherkit_driver _gpt;

hwtimer_sample(

rt_err_t ret = RT_EOK;
rt_hwtimerval t timeout_s;
rt_device_t hw_dev = RT_NULL;
rt_hwtimer mode t mode;

rt_uint32_t freq = 400000000;

hw_dev = rt_device_find (HWTIMER_DEV_NAME);

2 o64 T 3k 231
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if (hw_dev == RT_NULL)

{

rt_kprintf("hwtimer sample run failed! can't find %s device!\n",
HWTIMER_DEV_NAME);

return -RT_ERROR;
}
ret = rt_device_open(hw_dev, RT _DEVICE OFLAG_RDWR);
if (ret != RT_EOK)
{
rt_kprintf("open %s device failed!\n", HWTIMER_DEV_NAME);
return ret;
}
rt_device_set_rx_indicate(hw_dev, timeout_cb);
rt_device control(hw_dev, HWTIMER CTRL_ FREQ SET, &freq);
mode = HWTIMER_MODE_PERIOD;
ret = rt_device_control(hw_dev, HWTIMER_CTRL_MODE_SET, &mode);
if (ret != RT_EOK)
{
rt_kprintf("set mode failed! ret is :%d\n", ret);

return ret;

timeout s.sec = 1;

timeout _s.usec = 0;

if (rt_device_write(hw_dev, 0, &timeout_s, (timeout_s)) !=
(timeout_s))

{

rt_kprintf("set timeout value failed\n");

return -RT_ERROR;




rt_device_read(hw_dev, 0, &timeout_s, (timeout_s));

rt_kprintf("Read: Sec = %d, Usec = %d\n", timeout s.sec, timeout s.u
sec);

return ret;

}

MSH_CMD_EXPORT (hwtimer_sample, hwtimer sample);

FERE 1s il — R I R T B, T2 PWML B (86

PWM HHOCZ 8 s HHTHCART) PWM  IRERE AN 18 #RF (— A
PWM &4, BANRAHAA M@ 0. fIH PWMS &4, TRILALIEIEGE
By 0 EIE;

" pwms "

0
rt_device_pwm *pwm_dev;

it & PWM B H#ALL A 525 b

pwm_sample( argc, *argv

rt _uint32_t period, pulse, dir;
period = 500000;

dir = 1;

pulse = 100000,

pwm_dev = ( rt_device pwm *)rt_device_ find(PWM_DEV_NAME);
(pwm_dev == RT_NULL)

rt_kprintf("pwm sample run failed! can't find %s device!\n",
PWM_DEV_NAME) ;
RT_ERROR;

rt_pwm_set(pwm_dev, PWM _DEV_CHANNEL, period, pulse);

rt_pwm_enable(pwm_dev, PWM_DEV_CHANNEL);
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MSH_CMD_EXPORT (pwm_sample, pwm sample);

8.4.1 WIF&TE

® RT-Thread Studio: 7F RT-Thread Studio [PJfu %5 %% N4 EtherKit &
£, SRIGOVES TR, PIATHIF.

® [AR: XU mklinks.bat, 4K rt-thread 5 libraries X AF 858z, FF A
Env “ER IAR TFE; & J5Xili project.eww F1FF IAR L#2, #AT%w%F.

GmiEseRa, RO Jink #2115 PC HL&ESE, SRR [ T EIT K
W

8.4.2 BITHR

BERS 1s il 5 (5] bR KO T BV A 5

Thread Operating
5.1.8 build Nov 2 4 14:51:18
6 - 2024 Copyright by RT-Thread team

Hello RT-Thread!

This example project is an b key routine!

msh >hw

hwtimer_sample

msh >hwtimer_sample

Read: Sec = 1, Usec = @

msh >this is hwtimer timeout callback fucntion!
tick is 599 I

this is hwtimer timeout callback fucntion!

tick is :4! !

this is hwtimer timeout callback fucntion!

tick is :5¢ !
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10-6 €K g8~ BlistT

i 5 A AR I pwm 4 HH R I R B s

A (Period) : 50 Hs
PR (Freq) 201 Ktz
ZEB (uty) © 50.00%

10-7 pwm W EoR
85 ERFEM
B

8.6 5| &%

B A S5IREN: HWTIMER % 4%
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#9Z= WDT fHiF2

9.1 #&

WDT (Watchdog Timer) &Pk AN R G AEF sk ik, T A
MARFRIZATIRS YT 1k RS H IR WDT DhRer S E a0 R -
o EAFH

WDT HJFA GG DA RIL R RGBT E] . HRFIEHIE
T, HEES g EE . MR RGPS EE R, TR A S E
B, RMSOHERNE . S SER R N, WDT 27— rhiliE S, 8
RYUHAT LA

1. B WDT

B4 WDT 38 % A8 — ML I PR S 5 AT RS RSB T e . M R 4
IEHIZATI, 4 WDT 24 Rt B B . R R IR el R 28, A
WDT A EE, AR E R

2. - WDT

B WDT A 2R Ge i) I3 5 AR Sk SE AL D Be . B WDT
STEA A RGNS ATIRGS, HE R G0 IR B R U 7 A — A P k5

—

o
® WDT iz

WDT "] LA TARE LR LA K

1. EEHERK: WDT IE® TIE, WHARKMIBITIRE.

2. WRBEE: WDT H Tl 2 G i) s Ak 2 e

3. AKX WDT #4250, AR ARGHIEITIRE.
® WDT MH
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WDT EERARREH AL N, Hlln:

1. RGMEBELLE: WDT ] DU T4 HE R G b il 57 8
2. RAEE: WDT il FHHE RS .

3. ARG WDT ol LA T M RS ITIRE .

M2, WDT A URIERRATACHS E TR AT T A 347, m] LU R 1 3eAT]
HIFE P A — S e AN a[ B R R FEUCS " B % «, AR EEAE T a4
EtherKit _FA§H WDT % £;

9.2 TEHIAA

ABIREAE R TIIIRE, TR,

9.3 M

9.3.1 FSP Et & i RH

FTIF FSP T H B Stacks 64% r wdt, FFRCE % L [ 1A 8] % H s

ooooooo

\\\\\\\\

K 9-1 AITEE

9.3.2 RT-Thread Settings fic &

FT1H RT-Thread Settings, &3AH AL E FFATReE [ 140;
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A% g AArch6d Architecture Configuration B g RT-Thread Utestcases 3§ SiISEL  mm B0F Q
Property Value
- EHREE

B GPIO [ @]

Enable Onchip FLASH
Enable XSPI0 CS1 Winbond octal hyperRAM

Enable Watchdag Timer [ o)
Enable RTC

b Enable UART [ o)
Enable ADC

Enable CANFD
Enable SCI Controller
Enable 12C BUS
Enable SP1 BUS
Enable timer

Enable Ethernet

» Board extended module Drivers

9-2 Settings At & K]

9.3.3 R THzi%RA
A FEIIEIS A T /projects/etherkit _driver wdt, i8I 7E 25 K B H PAT A

(R

idle hook(

rt_device_control(wdg_dev, RT_DEVICE_CTRL_WDT_KEEPALIVE,

rt_kprintf("feed the dog!\n ");

wdt_test( argc, *argv

rt_err_t ret = RT_EOK;

device name[RT_NAME_MAX];

if (argc == 2)

{

rt_strncpy(device_name, argv[1l], RT_NAME_MAX);




rt_strncpy(device name, , RT_NAME_MAX);

wdg dev = rt_device find(device name);
if ('wdg_dev)
{
rt_kprintf("find %s failed!\n", device_name);

return RT_ERROR;

rt_device_init(wdg_dev);

ret = rt_device_control(wdg dev, RT_DEVICE_CTRL_WDT_START, RT_NULL);

if (ret != RT_EOK)
{
rt_kprintf("start %s failed!\n", device name);

return -RT_ERROR;

rt_thread_idle_sethook(idle_hook);

return ret;

}

MSH_CMD_EXPORT (wdt_test, wdt sample);

9.4 =fT

94.1 WIF&TH

® RT-Thread Studio: 7£ RT-Thread Studio [FJfu% ¥ %84 N £k EtherKit &E
£, RIGOVEH TR, PITHIF.
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® IAR: B mklinks.bat, 2% rt-thread 55 libraries SCAFJ24E4:; F¥
Env 2R IAR LHE; )5 X project.eww F1HF IAR LHE, HATHIE

G sea, ROTRIR) Tink #1105 PC HUERE, AR N EEIT K
W

942 BITHR

RO TH, EmAiT4umIaT wdt test, FUATEH T 161

msh >wdt

wdt_test

msh >wdt_test

msh >feed the dog!
feed the dog!
feed the dog!
feed the dog!
feed the dog!
feed the dog!
feed the dog!
feed the dog!
feed the dog!

9-3 WDT /Rfilizf7 25
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96 3| &%

B S 5IREI: WDT &
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https://www.rt-thread.org/document/site/#/rt-thread-version/rt-thread-standard/programming-manual/device/watchdog/watchdog

10 = RS485 f5IF2

10.1 &4t

RS485 2 —MHATIEE I, M TEERZ MRS RF KL . RS485
DIRE BN R -
o EAFHE

RS485 ffi I 2L 2 kAT S : $dE4k (Data+#1 Data-) . sk H T1&
PR E S, AR RIEMBEECEE .

o EffdE

RS485 il FRUNT

I REERE: 2K ERER[F 5% RS485 B4 F.

2. BumAEE: WA REEIRRIAL L, BB T DU

3. BB WA S B, HAl B T DUR AR .
® RS485 B

RS485 W] DL TARAELL T JURAR K

L BEHMER: —ADFHREEHRL, H &ML,

2. BEHBER: A THREEHIAL, K& 1E ML
® RS485 4=

RS485 A A DL NP AL

1. REBEE: RS485 XHFmidil(E, fxmnlik 10Mbps.

2. TEEEEME: RS485 CRRmIAAEME, ek 1200 K.

3. ZWAEE:: RS485 X W &R, mEnik 32 M4
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B2, RS485 & —FhH T ETMY, HTEZZ NS RF—K8Z%L . R
S485 HA midil . mIEBIEE M Z WA ERESR A, T 2MATRARXRS
s

AN FE LA T AT 4E EtherKit 13 RS485 4%,

10.2 FEHI5AA

YO A QR
R548585
RS485_3v3
RE T THDNP]
vee 3va RS435_3v3
L1
18485
BLM21PG300$N1D
Ic3
1 8 R7
RO VCC
2Rt B - 120R
;
Hoe  al2
Dl GND cs
- _Le
SP3485 FUF
RS485_A

(=]
@
=)
=

R10 47K TNP]

SMBJE.5CA
SMBJE.5CA
|

K] 10-1 rs485 Fifif J5 B &R

10.3 HUEHA

10.3.1 FSP Bt & EA

T FSP T.H #r#d Stacks £ r sci vart5, EAAREEEWT;
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{3 [etherkit driver_rs485] FSP Configuration =g

Stacks Configuration g
Generate Project Content

Threads %] Remove [ g_uart5 UART (r_sci_uart) Stacks 4] New Stack >

v &% HAL/Comman p =
4 g_ioport I/O Port (r_ioport) % g_uart5 UART (r_sci uart)
42 Memory canfig check

@ g_uartd UART (r_sci_uart) ®
% g_uart5 UART (r_sci_uarf) n
T T
% Add DMAC Driver for | | & Add DMAC Driver for
Objects Transmission Reception [Not
but recommended]
optional]
v
Summary | BSP |Clocks Pins |Interrupts |Event Links | Stacks Components
[ Properties [£ Problems & = 8 Bconsole
P
g_uart5 UART (r_sci_uart) RE/IESE
= == Extracting components. ..
: ® Val A ->Board Support Package Common Files
Settings  Property e —Memory Config Checking
v Common ->1/0 Port
Parameter Checking Default (BSP) ->Arm CMSIS Version 5 - Core
->RSK+RZN2L Board Support Files (xSPI8 1 boo
FIFO Support Ef‘ab‘g —>Board support package for ROAG7GBBAMBAGEG
DMAC Support Disable ->Board support package for RZN2L
Flow Control Support Disable ->Board support package for RZNZL - FSP Data
- . ->5CT UART
Multiplex Interrupt Disabled Extracting from pack: Arm.CMSISS.5.7.B+renesa
~ Module g_uartS UART (r_sci_uart) <Hothing to do>
v General Extracting from pack: Renesas.RZN_board_rzn2l
Name <Nothing to do>
Extracting from pack: Renesas.RZN.2.8.8.pack
Channel <Nothing to dox
Data Bits Bbits Extracting from pack: Renesas.RZN_mcu_rzn2l.2
. <Nothing to do>
Parity Nene Extracting components. ..
Stop Bits 1bit ->Board Support Package Common Files
v Baud ->Memory Config Checking
->1/0 Port
Baud Rate . 115200 ->Arm CMSIS Version 5 - Core
Baud Rate Modulation Disabled ->RSK+RZN2L Board Support Files (xSPI® x1 boo
Max Error (%) 5 ->Board support package for R9AG7GEB4HBAGEG
B ) . ->Board support package for RZN2L
Synchronizer Bypass Not Bypassed (The operation clock is SCINASYNCCLK) e cabiont hackags for Azl  Fop Data

Flow Control ~3SCI UART
Extracting from pack: Arm.CMSISS.5.7.@+renesa

Extra
<Nothing to do>
v Interrupts Extracting from pack: Renesas.RZN_board_rzn2l
Callback User uarts callback <Hothing to do>
Receive Interrupt Priority Priority 12 Extracting from pack: Renesas.RZN.2.8.8.pack
. - - <Nothing to do>
Transmit Data Empty Interrupt Priority Priority 12 Extracting from pack: Renesas.RZN_mcu_rzn2l.2
Transmit End Interrupt Priority Priority 12 . <Nothing to do>
< >

K 10-2 #ARE

10.3.2 LTz Hi7RH

WIuE4k, RS485 UKz, fE Finsh umflEIA rs485 A H&um K745, I
H P EAE rsd485 Zi,

104 =f7

10.4.1 WIF&TE

® RT-Thread Studio: fF RT-Thread Studio [t ¥ 257 N#k EtherKit &
, SRIGEIEE TR, $ATHRIE.

® IAR: X mklinks.bat, 2% rt-thread 55 libraries SCAFJ244:; F¥
Env £ IAR T#2; x5 Wi project.eww ] HF IAR L2, FATZmIF
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GmiETERUT, KT R Jlink 3115 PC HLEE:, REHEMNEEITA
e

10.4.2 BITHR

%484 rs485 sample $684, FIJT rs485 H & & & W 2 i) B ds -

Thread Operating
5.1.0 build Apr 21
Copyright by RT-TI

o RT-Thread!

teb addr

3 EINTRPT

10-3 rs485 UL

a* 32. Serial (COM) _"'-‘-" 33. Serial (COM)

hello RT-Thread!
rs48s5 testfl

10-4 1s485 kix

10.5 FEEM

P
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10.6 3| &%

B N5 UART V2 %4
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https://www.rt-thread.org/document/site/#/rt-thread-version/rt-thread-standard/programming-manual/device/uart/uart_v2/uart

v
-4

>

FNE KX

11.1 &

Bz

S
N
L.

AGIREE A4 7 A0 /E EtherKit _EAE LUK IEAT P48 4% . 5 HLEL
AR MBAZEIAIRA R G2 B FIBE SR, 8 IR UK T e £ a2
LA, B BN T M N R LI, e Tl H Bk K
PO RE K S QTSN e T T 15 ) 75 5K

11.2 FEHH AR

EtherKit 15 F (K] DL &5 F o4 RTL8211, RTL8211 & %12 i 5S4k (R
ealtek Semiconductor) EH 11— RFIEPERETIELARKMN PHY (HELZE) & H,
NTHKE T PAK W FE 5% i EE et

ETHO

D)

333333

344
133

K 11-1 ETHO
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veg 1ve
FEEE
T ic10
ETH1_Rep0
[ Emi_Roo S RXDURXDLY woro
[ EmiRo! - — RXDUTXDLY MDIND
i e RXD2PLLOFF MO
M EmiRADS e FXDAPHYADO MDIN
0 EMIRGK oDy RXCIPHYAD! WOz
7 EmiRov RXCTLHYAD2 MDINZ
es MOP3
—~ MDIN
LED1ICEG (000
LED21GFG LBO1
veg sve Jul xc AvoD33
Jul TXCTL AVDDI2
o jul TXB0
8 jul o1
Jul o2 REG_OUTILDO_OUT
" m ™03
& VDD
AVDD10
(571 ETHMDO | unc AvDD102
Ea7 emwbo & 1 MDIo vpD103
1 ETHI_INT# INTB/PMEB
2
4 5 3 ovop3s
_Hew A
— XTALOUTEXT_CLK  DVDD_RG
i cLkour
sci—tsnoo onD
om 25MHz126FDNP] PHYRSTE
o 3581 90 RESETOUTE) o RseT
RTEZIF

1208

Za

5 Ele ks le | 77
3 e veg v
SpaviTS
= s
e oo H e
N 0 BB B e s & HY
Lecaces LopTT——= o0
HNC
=H
Le

£
a0 s & v

Voo Lepvers o W

Xi' NC

AP LEDOGFS EXT_1 g T

DNP LED2ICFG LDO!_iRg0

47k LEDIICFG 1000 1

(4R
TofEMSHAmLIE: 1. v
ETH2 veg_ve
EEEEE
SREEEE -
“
£ .
@ CETRRXDT A Ay 24| RXDuRKDLY woieo 5 . H oo~
G ETRY R 33| RXDITXOLY MDING -5 - < MDI0-
o] T e 2 mxoarliorr v £ 8 H woir-
m ETRI RKCIK o 37| FXDIPHYADD MOINT |5 = £ Moit-
| £ — W I RxCIPHYAD woez 2 - & woiz=
m e ROV " RXGTUPHYAD2 MDINZ [ = | Moiz-
e s Js Js woies [ = & Mo
g EE voma. e o3
e > et |35 Tepmor oen
B Sty = A8, 8 o
LEDRIOFO 1001 v Ak
eaky
— it
[ Ewowoc Vee IV ) S ™ AVDD33 v s s
@ oo K3 u = e AvDD332 e | e a3 s (8
s 2 )= |B 0T T S S ¥ yopig vz O & o s
F SE 3 o RO uk
M e - o2 e ouTaDo_our [ R—pERoa A () - [ETEN
o |m ETHTXD3 TX03 £ 3
- o 21 Tt B EBREE s
EE [ M I o005 T PO P P =
[34.7] ETH MOC . AVDD102 2
a7 EMMDO K — — oo awopios [ ERERE R vee e
M ETHLINTE RIUAR INTEFNES
siTaLviTas
3 s
AL 2 vee
T STALCOUTEXT 1k oupD_RG 7 ek & v
LED2IGFG_LOT GND
) B cukour Aoy
cionon anp — e
g o T
M e ReFck y) RUR 2R NN PHIRSTE e P
ESC_RESETOUTA) 2o f—
e
vog_ava
e NP LEDOCFG EXT 2 pig ey
= 2 vee
= B ETHLLNK < Hy
Leovors [oor 7| SR
i
IRl ST LEDICEOID00E oML 1.7 e |
T
LI
SNTALVC1GIDBVR
voo
v
aro
Iy
No
=4

K 11-3 ETH2
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11.3 &

11.3.1 FSPECE

FTH TAZRCE S configuration.xml:

= B RSP Visualizstion
The active editer slement does not use this view

workspace_rsk > _etherkit_ethemet

]

TPy #57 Configuration
- ) | «_manufacture_opps » RT-ThreadStudio »
| ks
- E=t3
# e
mas . setting:
board
* = ‘ build
B so y Debus
=ns * lbraries
200411 ri-thread
EtherkitBeSE e
RT-Etherkit ran_<fy
rat2m jar_espiC o=
[ Properties (£ Problems script
The active part does not provide properties. & Onabrive e
@ OneDrive - pars | & configurationami
o RE
o AE v
RN | configurationml

x
v 0] | & ctherkit sthemet 2% 2

- m @

i

=) =

K 11-4 FTHFRCE SO

B3 r gamc Stack;

Generate Project Content

=E New Stack =] == Extend Stack = | Remave

Analog >
Connectivity »
Input »
Meanitoring >
= MNetworki 3> 4 EtherCAT SSC Port (rm_ethercat ssc_ port)
N RTOS » 4 Ethernet (r_ether_phy)
: & Ad.d Ethernet P Storage \ 4% Ethernet (r_ether selector)
Driver ch2
System 4 Ethernet (r_ethsw)
Timers » '* Ethernet (r_gmac) I
Transfer > % FreeRTOS+TCP

4" Search..

K 11-5 r_gmac stack

sy g_ether0 Ethernet, FCE 1 W7[a11H K% user_ether0_callback;
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Stacks Configuration

Generate Project Content

Threads &) New Thread ] Remove: g_ether0 Ethernet (r_gmac) Stacks 4] New Stack = = Eutend Stack = i) Remove
v &% HAL/Common
42 g_ioport |/O Port (r_joport)
42 Memory config check
4 g_uartd UART (r sci_uart)
Y
I I T T
@ g_ether_phy0 Ethernet | | 4 g_sther_phyl Ethernet | | G Add Ethernet PHY 4 g_ethswD Ethernet
(r_ether_phy) (r_ether_phy) Driver ch2 (r_ethsw)
@ @ @
ry ry
I I
@ g_ether_selectord 4 g_ether selectort
. = Ethernet Ethernet
-
Objects £) New Object » #] Remove (r_ether selector) (r_ether selector)
® ®
< >
Summary | 8P | Clocks |Pins | Interrupts |Event Links | Stacks| Components
[ Properties [2 Problems Mm§=08
g_ether0 Ethernet (r_gmac)
Property Value

Settings
v Common
Parameter Checking
~ Madule g_ether0 Ethernet (r_gmac)
> General
> Filters
> Buffers
~ Interrupts
SBD Interrupt priority
PMT Interrupt priority
Callback
Link signal change

Default (BSP)

Priority 12

Priority 12

LIRSl B 3

Disable

B 11-6 DL A1 1) bR %L

NG E phy {58,

t;

%% g ether phy0, Common FiC & v User Own Targe
BB PHY LSI$tdkoy 1 GRS R 20 B A ify Bl % & phy a6/ a1

RN ether phy targets initialize rtl8211 rgmii(); [AIH} ¥ & MDIO & GMAC.

[etherkit_ethernet] FSP Configuration

Stacks Configuration

Threads &) Mew Thread 2] Remove

[=|
Generate Project Content

g_ether0 Ethernet (r gmac) Stacks 4] New Stack = wtend Stack = 2] Remove

~ g HAL/Commen
42 g_ioport I/O Port (r_ioport)
42 Memory config check
4 g uartd UART (r sci_uart)

\

~
@ g_ether0 Ethernet (r_gmac)

&
I I

I
@ g_ether phyl Ethernet | | &% Add Ethernet PHY 4 g_ethsw Ethernet
(r_ether_phy) Driver ch2 (r_ethsw)
Objects £ New Obm
‘ @ @
< - v
< , >
Summary ‘ BSP ‘ Clacks ‘ Bi ||n|errup|s ‘ Event Links | Stacks| Components.
[ Properties (2] Problems. MmE=0
g_ether_phy0 Ethernet (r_ether_phy)
Settings Property Value
v Common

Parameter Checking Defautt (BSP)

VSC8541 Target Disabled

KSZ9131 Target Disabled

KSZ9031 Target Disabled

KSZ8081 Target Disabled

K5Z8041 Target Disabled

User Own Target Enabled 2. FEFIEE XM FEH

~ Maodule g_ether_phy0 Ethernet (r_ether_phy)

Name g_ether_phyD

Channel @0

PHY-LSI Address 1 3 1342998 122 tiphy Lsifttht

PHY-LSI Reset Completion Timeout 000020000

Flow Control ) Disable

Port Type Ethernet

Phy LSI type: User own PHY 4, #e5User own PHY

Port Custom Init Function ether_phy_targets_initialize_rtl8211_rgmii 5.8 B phy 5 . BHERAEY

Select MDIO type GMAC 6.5 % MDIDAGMAC

Auto Negotiation ON

Speed 100M Ti273100M

Duplex FULL

Reset Port 13

Reset Pin 4

Reset assert time: 15000
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11-7 PHY it &

BCE g ether selector0, EFELURKMBEA N HMIEEA, PHY link W E NER
i\ active-low, PHY 2 H#i% B N RGMIL.

Threads ) New Thread % Remove |5  g_ether Ethernet (r_gmac) Stacks 4] New Stack » = Extend Stack - %] Remove

~ g HAL/Commen -
42 g ioport I/O Port (r ioport) @ g_etherD Ethernet (r_gmac)
42 Memory config check
& g_uartd UART (r_sci_uart) ®
D g_ether0 Ethernet (r_gmac) -
T T T T
@ g_ether_phy0 Ethernet [ | 4 g ether_phy1 Ethernet | | G Add Ethernet PHY @ g_ethswO Ethernet
(r_ether_phy) (r_ether_phy) Driver ch2 (r_ethsw)
@ @ @
ry ry
I
S 4 g_ether_selectorl
- . = Ethernet
Objects ) New Object > %) Remove {r_ether_selocton)
@

13%Fg ether_selector

Summary | 85P | Clocks | Pins |Interrupts | Event Links | Stacks | Components
[ Properties 2] Problems *g=0
g_ether selector0 Ethernet (r_ether_selector)

Settings  Property Value
v Common

Parameter Checking Default (BSP
Ethernet Mode Ethernet Switch + Ethernet Switch + Ethernet Switch 2 K. Eeth0j 2 Bl it

~ Module g ether_selector0 Ethernet (r sther selector)

Name g_ether _selectord
Port &0

PHY Link Signal Polarity 3PHY linkt i Mlow
Interface Type 4 PHYB: 18 FCiR B 9RGMIL
Converter Speed %) 100Mbps

Converter Duplex @ full duplex

Reference Clock input

K 11-8 selector At &
MR5 HISHACE, EPEEERACN RGMIL:

Pin Selection = E 1%  Pin Configuration
Type filter text | Name Value Lock  Link
y pod - Pin Group Selection |;\-f"lslxmeltli .
-
s & Other Pins Operation Mode : mode v
v Input/Output Disabled

v « Peripherals

- Custom(1.8V)
¥ Connectivity: CANFD / Custom(3.3V)
> + Connectivity:ETHER ESC /f Mil mode

w

ETHO_REFCLK

¥ Connectivit:ETHER_GMAC

v« Connectivity:ETHER_ETH RMII mode &ﬂ?‘ =)
+ ETHER_ETHO

+ ETHER ETH1 ETHO_RXC & S

ETHER ETH2 ETHO_RXDO & S

Connectivity:ETHER_ETHSW ETHO_RXD1 & =

ETHO RXD2 & >

& | =

Connectivity:1C 22 HETHER_ETHOE  ETHORXD3
ConnectivitypHosTIF ~ ETHER_ETHI

+ Connectivity:SCI
Connectivity:SHOSTIF

Module name: ETHER ETHO 3 &5UR EFIRGMI mode

VoW W W v v
4

Pin Function | Pin Number| ]_ﬁ}%Pins, iﬁﬁ%lﬂﬂé“ﬁ{

Summary | BSP | Clocks Interrupts | Event Link5| Stacksl Components|

K 11-9 ETH 5] HIfC &

ETHER_GMAC BC# :
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{55 *[rzt2m _iar_xspi0_ethercat_eae] FSP Configuration X

Pin Configuration

Select Pin Configuration

[ Export to CSV file Configure Pin Driver Warnings.

=g

Generate Project Content

[Rsk+RzT2M ~| Manage configurations... Generate data: |g_bsp_pin_cfg
Pin Selection = 1%  Pin Configuration 21 Cycle Pin Group
\Typemter text ‘ Name Value Lock  Link
Y ~ Pin Group Selection Mixed
5 « Other Pins Operation Made Custom(1.8V)
« + Periph I v Input/Qutput
eripherals
3 ¥ Comnectivity:CANFD | GMAC_MDC v PO87 o
v v Connectivity:ETHER_ESC GMACMDIO 7 P09 0 & L=
+ ETHER ESC GMAC_PTPTRGO None
. GMAC_PTPTRG1 None

v ¢ Connectivity:ETHER ETH
+ ETHER ETHO
 ETHER ETH1
ETHER ETH2
> Connectivity:ETHER_ETHSW
v v Connectivity:ETHER GMAC
 ETHER GMAC

/

Connectty 11C
Connectivity:SC1
Connectivity:SPI
Connectivity:USB_HS
Connectivity:XSPI
Debug: TAG/SWD
Debug:TRACE

Delta sigmal :DSMIF

LR O O SR SR

Madule name:

ETHER_GMAC

Pin Function| Pin Number|

Summary | BSP | Clocks |Pins| Interrupts | Event Links | Stacks| Components|

K 11-10 GMAC 5| &

11.3.2 RT-Thread Settings Bt &

1] £] Studio T.#2, FCE RT-Thread Settings,
WA IRE, fERELIK N

AR BRI, KBS

Studio
P REE) BOW) #EIH)

H-HB A4 K- LGRS e L-iSiE -

BmEeEsEe 2 | vies womE B 5 Y= O

w3 etherkit_ethernet
Z8 Board Information
G RA Smart Configurator

RT-Thread Settings 52

I BE g AArchB4 Architecture Configuration g 815

Property Value
> ¥ s

> [l Includes

> (= board

» (= Debug Enable Onchip FLASH

> (= libraries Enable XSPI0 CS1 Winbond octal h

» j= rt-thread [5.1.0] Enable Watchdog Timer,

5 = rzn

> = rzn_cig c
e '7”._99” Enable ADC

> = script

- [:] Enable CANFD

> [A] rtconfig.h Enable 12C BUS

buildinfo.ipcf
configuration.xml
memary_regions.ick
project.ewt

[¥] README zh.md

[#| README.md

2 rzn_cigaxt

Enable SPI BUS

Enable timer

[ Enable Ethemet

b Board extended module Drivers

[hardware-drivers-config-on-chip-peripheral-drivers14]

Bl 11-11 settings FiC &
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11.3.3 =GRS AR

K LUK R R &2 E A2 B, 8 netdev HY ping D e HEAT HEIE NG

114 =7

11.4.1 WIF&TE

® RT-Thread Studio: fF RT-Thread Studio {25 N%L EtherKit ¥
i, RIEEEH TR, PUTHIE.

® [AR: XU mklinks.bat, 4K rt-thread 5 libraries X Af R854z, FF A
Env ‘B IAR TFE; & J5Xili project.eww F1FF IAR L#2, #AT%%%F.

GEsea, ROTRIRE) Tink #2115 PC ML, AR N EEIT K
o

11.42 BITHR

\ |/
- RT - Thread Operating System
/1N 5.1.0 build Nov 25 2024 10:15:37
RT-Thread team

001

msh =1f

ifconfig

msh =ifconfig

network interface device: e® (Default)

RNET_UP DHCP_ENABLE ETHARP BROADCAST IGMP

2 ttl=50 t{me:
icmp eq 3 ttl=50 time=

Kl 11-11 LK ping i 4
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12 = CANFD f5i32

12.1 &4

CANFD (Controller Area Network Flexible Data-Rate) & —F7XZE 2% iH
B, HTEEZ AN FEGHIC (ECU) BF—2%M%% . CANFD Hig
AR PR .

o EiAJFEIH

CANFD i | —FF#xy CSMA/CA  CGERIBEAVTNT 22 #6771 A S8 50 ) 1B sR
AL ZML T ZA ECU LR [F—4M %%, I+ H AT A H sha i FilgE
G B 2

o EffdE
CANFD @520 F -
1. ECU%E#:: £ ECU #H3[F—% CANFD M4% L.
2. BEEAER: ECU JORBIERIML b, HAh ECU v] DA .
3. BAEE: BCU B M4 I, HAh BCU AT LUK 16 HH .
® CANFD 3
CANFD W] LLTAELE LU R JUA R
1. W#ERE: CANFD TAEEARER T, Hdafefiig 2y 500kbps.
2. REME: CANFD TARFES#BATS, ¥ feiis =4 1000kbps B
o
® CANFD #%5
CANFD HA LA A

1. EEEfE: CANFD CHFmdiifE, s rlis 1000kbps.
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2. mEREEE: CANFD CFRmE EIEE, e rlis 100 K.
3. 2 ECU ##: CANFD ¥ #% ECU &R, &mnalik 128 /N ECU,

M2, CANFD Z&—MEZEMBEIN, HTEEZ S ECU 3[FE—2%M
“4 . CANFD H A mEul s, T E@EME ECU SRS S, T ZNAT
MARRGF

AL T A T W (E EtherKit /8 canfd %% .

12.2 &5 AA

veg_ava veg_ava - vee_sv

. Huo  vec |y
CANTXIS 3 T¥D  CANH g
CANRXO T RXD  CANL

STE  GND

[2.7] ETHSW_LP2ICANTX1)) il
27] ETHSW_TDMAGUTY/CANRXIZEG

2= | PESD2CAN

12-1 canfd 7 ¥ K/~

12.3 &% A

12.3.1 FSP Bt & ijtRH

EFEH 7 TFE T configuration.xml (A4, 7E rzn-fsp 4T FF;
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[

ow Run Help

W ="

[=§c

o P

[ Properties [2 Probl

RN New Stack,
anfd_stack;

@ OneDrive.

@, OneDrive.

v l« #IEE (D) > manufacture_app:

G Open Fsp Diguration
«
| =

s » RT-ThreadStudio >

“

o BREAE

2024-12
EtherCAT
etherkit_atherc.

EtherKit M

- Pers:

v

R (N): | configurationaml

2 canfd FIN r_canfd, i

figuration
E
‘ommon
spart /0 Port (r_ioport)
mory config check
\art0 UART (r_sci_uart)
<

V| Clocks | Pins | Interrupts | Event Links | Stacks | Components
[20 Problems

2 not available.

Kl 12-3 ¥#Shi canfd stack

EER

2024/12/7 10:04

89 KB

K 12-2 AT

HAL/Common Stacks

X HEBA T ZIIA ¢

Generate Project Content

4 g joport 1O Port 4 Memory config check 4 g uagD UART (r_sci_uart)
(r_ioport)
® ®
7 ry
y 4 I I
A= s cumne o 1[=e s iicugac priver for
6 New Stack O X Jon [Not
ended]
[canfd V4 x]
~ (= Connectivity ¢
4 CAN FD (r_canfd)

Cancel

FEFEATL B T FATT N canfd0 A1 canfdl 43 58 GEFEUL FIFO whlkr, RV £

Common->Reception->FIFOs->FIFO 0 / FIFO 1->Enable, 7}y canfd0 f#§E F
IFO 0 "7, canfdl ffiE FIFO 1 H1lki:

90 I

It
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gt AL Comman O e
# g_ioport /0 Port port) @ g_joport 1f0 Port (_jopor) # g_confd] CAN FD
@ Memory config check & Mzmary canfia checi e
% g_uart) UART (_sel_uart) ®
canfd0 CAN FD (r canfd)
£ o_canidt AN > S e cantd! AN O (- sankd]
[B57 | Clocia o Unks | @ rmary| B5P | Clocks [fins | Inberrupts | Evest Links | © Stacks| Componers]
0 Propertes [ Probides ot Propertics (£l Probljms #g=8
g_canfd0 CAN FD (flcandd) | canfd1 CAN FD ({ canfd)
Sattings  Propery. Velue Jettings Propery value -
~ Camman Common
> Global fror imerrupt > Global fror Intermupt
* Aesiblefpata (F » Fexible fata (F0)
Pri | Exceptions. Enabled (150 11898-1) ~ Recepti
Payicyd Overfiow Reject » Messde Buffers
 Recapti ~ AIFo:
> Mecslge Buffers oo
~ FiFOs
FIFO 1
—_— T 2 canfdHFEFIFO 1
n . .can
Enable - 1.canfd0{iifiEFIFO 0 Interrugt Meode Every Frome
Interrupt Mode: Ewery Frame. Interrupt Threshold 12l
Intermupt Thrashold 12kl Payoad Size 64 bytes
Payload Size &4 bytes Depth 15 3toges
Dopth 16 siages s mRaz
> R0 nros
S FF02 > ARO4
503 > Aros
S AR L Rod
< e > - = -
K] 12-4 {#§E canfd FIFO H ¥
AR Ay /\El N E‘%‘ﬁ * E\ Y N N, %%V Qﬂ
~ S5 Y ST Y
P& ORIATRE N CANFD 735l 5 B I8 IE T BB L AR AL
v & HAL/Common v & HAL/Camman
@ g joport 0 Part (- jopart ¢ amditcnm & g joport 10 Port (- joport ® gt N
& Mamory config check & Memory canfig check -
@ g_usn UART [r =ci ® @ g_uartD UART fr_szi uart) ®
& g_canfdD CAN FD (r_canfd)
Objects ] Rama Objects & Ner ) Remove
ummary BSP |Clacks | Pins Interrupts |Event Links | Stacks| Components. Summary | BSP | Clocks | Pins. | Interrupts |Evert Links | Stacks | Components |
T Properties (£ Problems 2l T properties [£] Problems ot §
3_canfd0 CAN FD (r_canfd) g_canfd1 CAN FD (r_canfd)
Settings  Property Value Settings  Propenty Value
Transmission Priosity Buffer Number DLC Chack Disabled
DLC Check Disabled Clock Source PCLKCAN
Clock Source PLLKCAN  Madule g canfdl CAN FD ir_confd]
 Module g canfd0 CAN FD (r_canfd) ~ General
 General Name a.cantd] .
3 1CAN FOidii 7% A1
Nome g_canial e [ Channel 1
= Lo ] 1.CANFDOH#1 8 40 e
> Barate “ Interrupts
 Interrupts Callback T callbs 2 B
Callback. canfd0 callback 2. # ¥ callback Hcanfd0_callback ‘Channel Interrupt Priority Level Priarity 12 i R R
Channel Interrupt Prierity Level Pricrity 12 > Transmit Interrupts
> Transnit Interrupts > Channel Error Imerrupts
» Channel Ermor Inerrupes Pler st Arrey 3R BB
Filter List Array. =] 3.0tk % HAL ¥ B Np_canfd0_afl v Pins
CANRXT Po2_3
Pos 2 CANRXDPT None
Nene CANTX1 PO2 0
Pos 3 CANTXDP None
1]
12-5 canfd stack L&
N S— P
T CANFD H) 5| JHIEAT e B A (8 fE
Xt HEs
Type Biter text | Name Value Lock  Link \Tﬂvr fiter toxt Name Value Lock  Link
T e = Pin Group Selection Mixed ST = Fin Group Selection Mixed
Operation Mode Operation Mode
> P21 » 21
L em ~ Input/Output <> .  Inputy/Output qB
- CcaN ; Pos 2 & [ =@ P2y CANRX1 )
> P24 e . paa b
3 3
> ¥ Other Pins v Pos3 i s+ Other Fins )
v ¢ Peripherals CANTXDRO Hone ~ ¢ Peripherals
v ~ ¥ Conneclivity:CANFD
¥ CANFDO
; Module name:  CANFDO : Module name: CANFD1
> Connectivity ETHER_GMAC v . > v ] A
CANFDOYCA | Bt AL FL CNAFD1| FA
Fin Function | Pin Number \ Pin Function | Pin Numbea
ISummary | BSP | Clocks | Pins | Interrupts Ev-muncamw-m\ Summary | B3P C!ockmtmpu Event Links | Stacks| Companents
[ Dea Ll - Lo S (9 Penbetames
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12-6 canfd 5| JHIfCE

RIS T EAE REACETH B et R WG B, X RE R E 2% 58 U B 1%
TR AN T JE e X kA o -

Threads 4] Mew Threae ] Remove [2 g canfd CAN FD (r_canfd) Stacks

~ g HAL/Comman -
4 g_ioport O Port {r_joport ® g_ranfdo CAN FD
4 Memory config check (r_canfd]
@ g uartd UART ir sci uart)
4 g_canfd0 CAN FD ir_canfd)
4 g_canfdl CAN FD ir_canfd)

I

Objects &) Mew Ohject = R

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components
[ Properties (2] Froblems
g_canfd0 CAN FD (r_canfd)

Property Value
DLC Check Disabled

Settings

Clock Source PCLKCAN
 Module g_canfdd CAN FD [r_canfd)

Gereral

Bitrate

Interrupts

~ Transmit Interrupts
I TXME 0
TXME 1
TEME 2
TXME 3
TEME 4
TEME 3
TXME &
TEME 7

canfd 0 canfd i A i TXMBO ) si]

O00o0oonoiE

12-7 fiE TXMB

12.3.2 RT-Thread Settings Bt &

FT7F RT-Thread Settings, f#E canfd it & ;
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[T E#  mi, AArch64 Architecture Configuration $E¢F g RT-Thread Utestcases 3 $0I4E B Q

Property Value
v SEESED
FEE GPIO o)

Enable Onchip FLASH
Enable XSPI0 CS1 Winbond octal hyperRAM
Enable Watchdog Timer
Enable RTC
b Enable UART
Enable ADC
Enable CANFD
Enable CANFDO
Enable CANFD1

868u8

Enable SCI Controller
Enable 12C BUS
Enable SPI BUS

Enable timer

& 12-8 Settings fic &

12.3.3 LTz Hi7RH

TAZIT canfd0 KIS canfdl #2524 SCHW HAF A A T ED; AIRARES
NI

can@_sample_send( argc, *argv|[])

rt_err_t res;

rt_thread_t thread;
can_name[

if (argc == 2)

{

rt_strncpy(can_name, argv[1],

rt_strncpy(can_name,

can@_dev = rt_device find(can_name);

093 11 4k 231
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if (!cano_dev)
{
rt_kprintf("find %s failed!\n", can_name);

return

res = rt_device_open(can@_dev,

)s

(res == );

thread = rt_thread_create("can@_tx", can@_tx_thread,
10);

if (thread !=

{

rt_thread_startup(thread);

rt_kprintf("create can_rx thread failed!\n");

}

return res;

(cane_sample_send, can device sample);

canl_sample_receive( argc, *argv[])

rt_err_t res;
rt_thread_t thread;

can_name[

if (argc == 2)




rt_strncpy(can_name, argv[1],

rt_strncpy(can_name,

canl_dev = rt_device_ find(can_name);
if (!canl_dev)
{
rt_kprintf("find %s failed!\n", can_name);

return

rt_sem init(&rx_sem, "rx sem", 0,

res = rt_device_open(canl_dev,

b

(res == )

thread = rt_thread_create("canl_rx", canl_rx_thread,
10);

if (thread !=

{

rt_thread_startup(thread);




rt_kprintf("create can_rx thread failed!\n");

}

return res;

12.4 &7

12.4.1 WIF&TE

® RT-Thread Studio: fF RT-Thread Studio L% HE2sH N#k EtherKit %WIR
, RIGEVEH TR, PUTHIE.

® [AR: XU mklinks.bat, AKX rt-thread 5 libraries X Af R 8EH:; FH A
Env “EJ IAR TFE; & J5Xili project.eww F1FF IAR L#2, #AT%%%F.

GmiEseRa, RO Jink #2115 PC HL&ESE, SRR [T EIT K
W

12.42 BITHR

¥ CANO L 5 CANI1 L %#, CANO H 5 CANI1_H x4, T EFiR;
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12-9 canfd ML &

i 53 1143 991 /& 3% can0_sample send #l canl_sample receive fiy & HEAT [B134
T
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N/

- RT - Thread Operating System
AR Y 5.1.0 build Dec 7 2024 10:48:06
2006 - 2024 Copyright by RT-Thread team

Hello RT-Thread!

msh =>can@

canf_samnle send

msh =canB_sample_send

msh =canl

canl_sample receive

msh =canl sample receive

msh =1U: /s messege-rct: 0
ID:78 ssege:rtt:
ID:78 sseqge:rtt:
ID:78 ge i rtt::
ID:78 sseqge:rtt:
ID: 78 s5eqertt:
ID:78 ge:rtt:
ID:78 sseqe:rtt:
ID:78 ssege:rtt:
ID:78 ge:rtt:
ID:78 ssege:rtt:
ID:78 gssege:rtt:
ID:78 gqe:rtt:
ID:78 messege:rtt:

[To Y= RO s WY, [ S

K] 12-5 canfd [A] 3R
125 FREIM
G

12.6 3| &%

B RS SIKEh: CAN %

098 11 4k 231
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https://www.rt-thread.org/document/site/#/rt-thread-version/rt-thread-standard/programming-manual/device/can/can

2 13 ZE Netutils T2

13.1 &g
A THEFRAL ethernet [MEERETIAE, F5 ping  tftps ntp  iperf SFIIREE.
13.2 B

i A G IERE BT AR =W AR — AR, 53— KIS AT
LI R 32 AL E

13.3 ZfF A

13.3.1 FSP fBe & 1t EA
WA B iS5 11 & 11.3.1 FSP il H .
13.3.2 RT-Thread Settings Bt &

[0 3] Studio T2, Ml# RT-Thread Settings, o #EmifhLmi, AL
WA IR, fHRE LUK ;
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B wo

R REE) EES)

=H(N) TE

Z7(R) 8O0

V) EEEIH)

B-HOA-4E-iGE®A-ieil- i@

BmEEReEE R s S ems 05 Y5 O
w 3E etherkit_ethernet

#& Board Information

G RA Smart Configurator

P

(5 Includes

(= board

(= Debug

(= libraries

= rt-thread [5.1.0]

= rzn

= rzn cfg

(= rzn_gen

(= script

& src

[n] rtconfig.h

2 buildinfo.ipef

2| configuration.xml

emory_regions.ict
2 project.ewt

[¥] README_zh.md

[¥] README.md

[E rzn_cfg.oet

B

RT-Thread Settings 52

A8 @) AArch8d Architecture Configuration $8## g RT-Thread Utestcases

Property Value
w SEEEEN
{H8E GPIO

Enable Onchip FLASH
Enable XSPI0 CS1 Winbond octal hys
Enable Watchdog Timer

Enable ADC

Enable CANFD

Enable 12C BUS
Enable SPI BUS

Enable timer

[ Enable Ethernet

» Board extended module Drivers

[hardware-drivers-config-on-chip-peripheral-drivers14]

K 13-1 URKIfERE

FTFF RT-Thread Settings, A netutils FHHEFE thp. iperfy ntp I

o>
[aYay

[TIP3#  m Alrchéd Architecture Configuration

Property
¥ netutils: RT-Thread AR
BERE TFTP (B ) E
v R iperf AUMEEEE TR

the stack size of iperf thread

w G NTP (FEERTEM) BFd

b Enable NTP to synchronize RTC automatically
NTP ERSEEER 1
NTP EREEEEM 2
NTPEREEER:

RS Telnet IS8

Version

13.4 i=f7

13.4.1 WIF&TE

SE(F g, AT-Thread Utestcases -

netutils
Value \) lnelulils: RT-Thread SRS TEE I
o©
©
©
2048
«©
«©

cn.ntp.org.cn
ntp.rt-thread.org

edu.ntp.org.cn

latest

K 13-2 fififiE netutils

RT-Thread Studio: 7F RT-Thread Studio HJEE FHZEH % EtherKit ¥
A, SRIEEIEEH TR, $UTHiE.

IAR: B 24X mklinks.bat, ZFE % rt-thread 5 libraries SO Jed54E; FATH

Env A AR THE; f /5% project.eww FT7F IAR T, AT I
100 7T 3L 231 T



GmiETERUT, KT R Jlink 3115 PC HLEE:, REHEMNEEITA
e

13.4.2 BITHR

13.4.2.1 TFTP Server &3%M

B %% netutils-v1.3.3\tools [ Tftpd64-4.60-setup ¥ 1F;

rzt2m iar xspi0 eth » packages » |'|etuti|5-1.r1.3.3 » tools | v 0 T tools DS
Fat
[ =% FERE A Esid
jperf.rar 2024/4/9 22:00 rar Archive
ozl netio-gui v1.0.4 portable exe 2024/4/9 22:00 RIFRTERE
W THpds4-4.60-setup.exe 2024/4/9 22:00 AR

Kl 13-3 223 tftp TH

6] 21 FF AR 5 1 28055, Hai N titpserver & e tftp-server it 55;

msh />tftp_server

TFTP server start successfully.

13-4 tftp RS I A
SRIGH FF 22505 1) Thpd64-4.60 H i, FLEW SR
®  Host s& T AN IP Hidik;
® Port & TFTP Js5asiml1 s, BRik: 69;
® Local File #2% /' ¥iii JI& SCAF A UM AR (BSR4

® RJn sl Put 424 RIT]AIE ST B9 7% I o
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& @ Select file
Cun E\Po - e 1 > BN > SE > temp » tip ~ O | Etip BEE »
or [EE Reallk PCle GOE Faniy ~| Show Di mn v s - €
tp Client. -~
o Client | DHCP server | Sysiog server | Log viewer | . P sm Sk
Host [1021.85 Pat [63 7 Hi S 4 —
Local File CAUsers\R T T\DeskispiemphHipT et @ OneDrive - Persona Tom —
Remote Fis = mE
Block Size Defaut = LR
= 2=
Get Put ==
|5 3
4 T
pbout | Setings | Help | »=x
= m=
o 127 . THEE(C)
Server [ = data (D3}
> A O Y
K 13-5 tftp SO S
A S8 S
nir Put J5, SPRC& 5o

VA

Server

dost

I TIR LNIEnT | UHLF zerver | Syslog server | Log wviewer |

Puort .|EE|

110.21.8.60

socal Fi -

Femote

Hock 5

¥ Thpd32 X

J

1 block transferred in 0 second! 0 block
retransmittediMD5:
bObaee9d2?79d34fal dfd71aadb908c3f

13-6 tftp M KIh

RBIF AR A S, A Is, T LG B C 2B R F A R 1axt S0 ]
LA cat 1.txt B A S AHEATRIE SR — 2

E
U

=z
ST e

=]

HIFERER A ramfs, [AIASZAE Rk 128KB KSR UAFE 9l

msh />1s
Directory /:
download

<DIR=
1.txt )

| =
1

msh /=cat 1.txt
11111
msh />f

K 13-7 BE R

0102 T 3t 231 T
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13.4.2.2 TFTP #EKON3

[ B T A AR R T 2835, i \: echo "rtthread" 2.txt B ZE I X FFHEANH

& XN

msh f=echo "rtthread" 2.txt
msh /=

13-8 BAXH
Al LEGAIE N &6 &5 NI

msh /=ls
Directory /:
download
1.txt

2. txt

msh /=cat 2.txt
rtthread

msh /=f}

K] 13-9 &FEES AN
FIIF 22 35 0 1F) Tftpd64-4.60 BAF, EARRCE LRI T -
® Local File & &\ umiCCHIAF SR CBLESUE4)

® Remote File fEMk55 &AL HIEAR (BIESCIFEAD » THHAFRA T 25
AT FR) SCATE 44 R 5

® IHE TFTP M&5#umS, ERik: 69;

® il Get %4l

0103 T 3t 231 T
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% Tftpd64 by Ph. Jounin — O X

Current Directary | = =N oo ﬂ Browse
Serverinterfaces 10,218,130 Realtek PCle GEE Famiy C v | Show Dir

Tip Server  Thp Client l DHCP server | Svslog server | Log wiewer ]

Host [10.21.860 Pat [63
Local File |E:'xLlsers'xHTT'xDesktnphtemp'&tftp'\lt:-:t """""""""
Fiemate File |2 bt

Block Size |Default j

Get | Put |

K 13-10 tftp FEIRFAC &

LU B 2.4xt DR, WA AT RIS R G0+ 1S A A

P o - EE=E
HHEFR REE ER0) ZEEN EEH)
rtthread

K 13-11 BEF W

13.4.2.3 NTP B RI#5Rt

NTP (Network Time Protocol) s&—#H T [F201THEH LI BB . B REWS
PR BN B 5 4 BRGE — ) B [B) bR v PR AR [R] 20

i ntp_sync 184 )5, FILLERIE LI BIM5HE], i date F84 5 0]
LA B2 & [P RTC BIBFE] T

0104 T 3k 231 T



msh /=
msh /=nt
pr SAne

msh />ntp_sync

local time: Wed Apr 18 16:26:15 2824
timestamps: 1712737575

timezone: UTC+O8:00:00

msh />fi

13-12 ntp XFH}
135 EEEM
BT

13.6 5| HS&%
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% 14 & MQTT fliz

141 &

MQTT (Message Queuing Telemetry Transport) & — #4524 1 7H B RS
W, AT EEZ AR BIE—2%M% . MQTT DiRei 53 T .
o HARM

MQTT i F—Fh#R A KA /AT 1% (Publish/Subscribe) (A 2k & B 2045 4%
1o AR 2 AW IL R M4, I H AT LB Sl I AT 8 G £ b

E
o FEREIRE
MOQTT E{Z A2
1 W&ERE: ZMREERDIF—% MQTT W% L.
2. EEITH: W& SRS, H TR
3. BERRA: WRKMEBIES —ABEZA T8, T REHE.
4. BAEEC: VR ENCEERE DT B A8, T A O
® MQTT #ER
MQTT ] LA TAELE LR JUAE
1. QoS 0: MQTT TAE7E QoS 0Bz, HHiALHEA TRk

2. QoS 1: MQTT TAF#E QoS 1 3T, #HdafeimA fRik, (HAgELE
o

3. QoS 2: MQTT TAEfE QoS 2 AT, HfemA Rk, HHASE
;=

® MOQTT &

106 T 3t 231 T



MQTT EA LU R

1. BEH: MQTT £ MREHMHIL, &EETHIEARKBES.
2. ARIEIR: MQTT SCRMRAEIR At 4, && T S0m M .

3. EAEEME: MQTT SCREm vl S8l f& %0, &6 TN .

B2, MQTT & — Mt BN B, HITIEREZ A w& 2 A —5%
Mg b MQTT BARESR. IERF S HEMER A, TTIZNHTIRARXR
g

APIRELE T kawaii-mqtt AR, o Tl MQTTX B4R A AR 5545 1T 14 3=
FRI R RE T2 UR AT B K DR -

14.2 BB

AGIRE T ZAUH EtherKit A 15 1K) LUK PR e i 283815, DA i f £
A 65 0 DUOR IR A] DUIEH AR .

14.3 &
14.3.1 FSP it &

ABIFERIVEAL A T /projects/etherkit_ component maqtt, LA P XS it &
SR 11 & ORI

14.3.2 RT-Thread Settings Bt &

73] Studio T.f%, MC# RT-Thread Settings, michiil#ifhkmi, BN
WA IR, fHRE LUK
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REE) S R EOW) EEIH)
B-HO&A-4X-LHigk®Q-ieil - -
mEmEeES 2 o 8= ©5RE B S T = O [EIRT-Thread Settings 32

w 3E etherkit_ethernet
#r RT-Thread Settings

o

S Board Information A8 @) AArch8d Architecture Configuration % g, RT-Thread Utestcases 3§ SRi4E1 | 5805
G RA Smart Configurator Property Value
s - —
[ Includes — -
(= board RO
(= Debug Enable Onchip FLASH
(= libraries Enable XSPI0 CS1 Winbond octal hys
= rt-thread [5.1.0] Enable Watchdog Timer
= rzn
(= rzn_cfg O
(= rzn_gen
= - N Enable ADC
scrip
& sre Enable CANFD
[ rtconfigh Enable 12C BUS
2 buildinfo.ipcf Enable SPI BUS
[ configuration.xml Enable timer

| memory_regions.icf

= [ Enable Ethernet [ @)
2 projectewt

= hord } Board extended module Drivers
README _zh.m

[¥] README.md
[E rzn_cfg.oet

[hardware-drivers-config-on-chip-peripheral-drivers14]

14-1 settings AL &

FERA T, ATHE R kawaii-mqtt AR, FHHIRE SAL %50,

-4

B-HOA-4X-LigK®A-ie
& MEEEES 1 3| < -
v 15 etherki

B D) e

ve - Debug)

‘_____.——'—"‘_'_ 2 HFkawaii-mqtt

re ©
100
4036
5
50
Oxfffe
memory_regions.icf
projectewt 64
5} README zhmd 64
[® README.md 1024
ron_cfg bt
4000
20000
1000
1000

IKAWAILMGTT_!

Kl 14-2 AT E
14.3.3 ~fI{KEE 1 EA
XBACHG S T — AN 3T Kawaii MQTT 257 i (1) MQTT 3845 J 7~ F

7, HTERES MQTT /R¥E RS 28 (broker) , 11 [ /8, WM &G TH

it o

sub_topic_handlel( * client, message data t* msg)
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(void) client;
KAWAII MQTT_LOG_I("

KAWAITI MQTT_LOG I("%s:%d %s()...\ntopic: %s\nmessage:%s", _ FILE ,
_ LINE_, _ FUNCTION__, msg->topic_name, (char*)msg->message->payload);
KAWAII_MQTT_LOG_I("

static int mqgtt_publish handlel(mqgtt_client_t *client)
{

mqtt_message_t msg;

memset (&msg, @, sizeof(msg));

msg.qos = Q0SO;
msg.payload = (void *)"this is a kawaii mqtt test ...
return mqtt_publish(client, "pub5323", &msg);
}
static char cid[64] = { © };
static void kawaii_mqtt_demo(void *parameter)
{
mgtt_client_t *client = NULL;
rt_thread_delay(6000);
mgtt_log init();
client = mqtt_lease();
rt_snprintf(cid, sizeof(cid), "rtthread-5323", rt_tick _get());
mgtt_set host(client, "broker.emgx.io");
mgtt_set port(client, "1883");
mgtt_set user name(client, "RT-Thread");
mgtt_set password(client, "©12345678");
mgtt _set client id(client, cid);
mgtt_set clean session(client, 1);
KAWAII MQTT_LOG_I("The ID of the Kawaii client is: %s ",cid);
mgtt_connect(client);
mgtt_subscribe(client, "sub5323", Q0S@, sub_topic_handlel);
while (1) {
mgtt_publish_handlel(client);
mqtt_sleep ms(4 * 1000);

ka_mgtt(void)

rt_thread _t tid mqtt;

tid_mqtt = rt_thread_create("kawaii_demo", kawaii_mqtt_demo,
RT_NULL, 2048, 17, 10);




(tid_mqgtt == ) {
}
rt_thread_startup(tid mqtt);

.
)

(ka_mgtt, Kawaii MQTT client test program);

14.4 &7

14.4.1 WIF&TE

® RT-Thread Studio: fF RT-Thread Studio ML HE2sH N#k EtherKit %R
, RIGEIEH TR, PUTHIE.

® [AR: XU mklinks.bat, 4K rt-thread 5 libraries X AF 858z, FF A
Env “EJ IAR TFE; & J5Xili project.eww F1FF IAR L#E, #AT%w%F.

miEseRa, RO RIRE Jink #2115 PC HL&ESE, SRR [ T EEIT K
W

1442 MQTTX B &

HEIFIZAT MQTTX, KB FEH 0, FATS T New Connection Hrid— N

P
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15-3 ¥k MQTT &8

Bt E MQTT % /' 4iif5 5, 7 Client ID ANEEFIF A —, mdi 5 i
HEHMEEAE R id BIR], HAEESE TR, BEERE, SithA
A1) Connect;

Connections @ <o New
»
*MName | rihreed T LR, BRI T | @
Cient 1D math_57480262 2 MQTT# )" 551D c
Host | mat Do neio 3.MQTT Host, BXikWInT
v e 3MQTTS 1%, RUFR B -HF

" e AMQTT% ) 5 £ Bk

Pass 5.4 W1

Advanced & JERe b 2R np

Kl 14-4 MQTT % /" i fic &

miidi + New Subscription, {24 Topic name & sub5323 FH-ffiil;

New Subscription

&5 1 fisub topic name

K 14-5 new Subscription
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FE T 7 D Re e 9w 51T B 844 FR A sub5323, 1T R B % H O KL &

Connections 4] rtthread

topic name

IIIIIIIIMmemmMC

K 14-6 KA 8
14.4.3 BITR

fFIFFE O L HE, 817 ka mqtt M2 5 &%E:

: rtthread-5323
mgtteclient/mgttelient.c:976 mgtt_connect_with_results()... mgtt connect s

_topic_handl

& 14-7 MQTT i&1T

14.5 HARRA

MQTTX T #5EH:: https://packages.emgx.net/MQTTX/v1.9.6/MQTTX-Setup-
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1.9.6-x64.exe

14.6 5| A&%

B AL kawaii-matt
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£ 15 2= Modbus-UART 32

15.1 &4

Modbus & — M HEE P, TR & BfEmEE, 2R
YFE, 1 UART. TCP/IP FI RS-485/232. Modbus UART J&—FiEid & M
JEESLILA Modbus BhsChAS, J7vZ N T Tk Hae s K4+

® KR
1. i85 M: Modbus UART Jf&—Fh il 5 5 FIEI WML, 5 T SEalRgEdr
2. f&REA: Modbus UART & —FMIREA M PN, AT 2L IR

3. EAJEEME: Modbus UART & —FhE vl SR, S RRE A il A2y
1F.

o T{ERH

1. EMER: Modbus UART TARETE M T, Fk&KIEMmS, M
B W o

2. UART #f5: Modbus UART ffiH{ UART fENELZ, KIEFHEL
P

3. B#EMI: Modbus UART i FH —Fhis g I EAS =0, REhE. Zhig
. B2,

o fiim

1. B FsEH: Modbus UART s&—F0 5 T 2B, A7 B4 H 1 ig
4,

2. fREA: Modbus UART & —FIREA MM, AT EL A

3. EAEEM: Modbus UART /& —Ff @ al SR BRI, SRPEE RIS AT2Y
1E.
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® R
1. EEM: Modbus UART J&—Fud FE1 HIPMXL, Btk A IR .

2. PEEPAKR: Modbus UART /& — i A RRIPML, Batehmbnaa
i3

3. REMMK: Modbus UART & Fi & MEARIITIL, HdltehmA 24,

AAFIFEIET agile modbus AL, @R 1 @IS 175 AL modbus HHGHE
15 B~

15.2 FEHI5 A

Serial device IO

CN2C

UART4_TXD 31

3
33
35
17_Ra—————————1 37

L ap

Hﬁﬁﬁ

0 00 00
L I ¥ R i §
wl OO =] OO
e

N

| O O R O O )
2

K 15-1 UART3 & 15 H K

mn EEFR, JATARRER H 258 SCL, H 5 SCI3 v R
X, EXRA TX 514 P18 0, RX 5114 P17 7.

15.3 &% A

153.1 FSP L&

F1HF L2 ) configuration.xml CA4, FRATESIN—ANH 1 stack:
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%} [etherkit modbus_uart] FSP Configuration X = B % FsPVis
Stacks Configuration | E=scins
Generate Preject Content
Threads %) Remove [F]  g_uart3 UART (r_sci_uart) Stacks
v & HAL/Commeon - -
& g ioport 170 Port (+ iopord) @ g_uart3 UART (r_sci_uart)
42 Memory config check
@ g_uart0 UART (r_sci_uart) ®
4 g_uart3 UART (r_sci_uart) n
T T
3% Add DMAC Driver for % Add DMAC Driver for
Transmission Reception [Not
but v
optional]
6 New Stack v [u] x
Objects R uart JFEMr sci uart
[uar] x
~ (= Connectivity
4 UART (
Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components 1
[ Properties [2] Problems
g_uart3 UART (r_sci_uart)
settings  Property Value
v Common
Parameter Checking Default (85P)
FIFO Support Enable
DMAC Support Disable
Flow Centrol Support Disable
Multiplex Interrupt Disabled
New Caneel
~ Module g_uart3 UART (r_sci_uart)
N .
% y
15-2 ¥SHN sci_uart stack
Fr sci #ifie SR, RIS R
FTHF ¢ sci vart it &, f#fE FIFO 3 ¥, [FIN i BIBEEHN 3;
Threads %] Remove = g_uart3 UART (r_sci_uart) Stacks &) New Stack =
~ i HAL/Common - -
2 g joport 1/0 Port (r iopord) @ g_uart3 UART (r_sci_uart)
4 Memory config check
i rt0 UART (r_sci ®
ry
I I
%7 Add DMAC Driver for %% Add DMAC Driver for
Transmission Reception [Not
[Recommended but recommended]
optional]
Objects
Summary |BSP | Clocks |Pins | Interrupts | Event Links | Stacks | Components.
[ Properties [£ Problems MmE=t
g_uart3 UART (r_sci_uart)
Settings Property Value 1
~ Common
Parameter Checking
FIFO Support 14FfiEFIFO
DMAC Support Disable
Flow Control Support Disable
Multiplex Interrupt Disabled
~ Module g uart3 UART (r_sci uart)
+ General
Name 2 BWH RN g _uart3
Channel 3.channel# ¥4 3if i
Data Bits 8bits
Parity None
Stop Bits 1bit

K] 15-3 sci-uart fit &

Ak e Pins, W E SCI3, ¥ SCI mode f&5y Asynchronous mode, [F]H]

A LAY ML B < 51 B 1 RE 5

o
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Select Pin Configuration [l Export to CSV file [EJ Configure Pin Driver Warnings

RSK+RZN2L v| Manage eonfigurations Generate data: |g_bsp_pin_cfg

Pin Selection E 1%  Pin Configuration ~3 Cyele Pin Group.
|Typ? Filter text | Name Value Lock  Link
Connectivity:ETHER_ETHSW ~ Pin Group SE‘E:““" ;W“i J
ComnectiityETHER GMAC Operation Mode synchronous mode v
v Input/Output B
Connectivity:1IC pc-rss# " i 54 Asynchronous mode
Connectivity:PHOSTIF
- CTS R
v Conneetivity:SCl Clack synchranaus made
« SCI0 st Smart card interface
scn 2.3k BscI3 RXD3 Simple 12€ mode ED
s - Simple SPI mode
- None
- None
TXD3 ¥ P180 e £
Connecgvity:SHOSTIF Medule name:  SCI3
Connectijty:SPI ] . . ]
) Usage: In initial register value, when CCRO.TE bitis 0, and the terminal function is TXDn, the terminal outputs high impedance.
Connectivi:USB_HS

Pin Function | Pin Numbgr

Summary | BSP | Clocks Interrupts | Event Links | Stacks | Components

[ properties [ Problems 15 &PinsR.E 511

SNEN| |

B

Properties are not available.

Kl 15-4 sci-uart 5| JEIEE X &
[0 31 stack FH1HT, T I E A Wi a i B8 BON user uart3 callback, [A]FJ7E TR
77 AT LURITE SO B ) 15| U S

Summary | BSP |Clocks Pins |Interrupts | Event Links | Stacks Components

[ Properties [£] Problems ™i=0
g_uart3 UART (r_sci_uart)

Settings  Property Value ~
General
> Baud
Flow Control
Extra
v Interrupts
Calloack LT O
Receive Interrupt Priority Priority 12
Transmit Data Empty Interrupt Priority Priority 12
Transmit End Interrupt Priority Priority 12
Error Interrupt Priority Priority 12
~ Pins
CTS3# None
CTS_RTS SS3# None
RXI 1SO3 P17 7
TXD_MOSI3 P18.0 I 2.R0OKASIWES .

K 15-5 B O8] ER

15.3.2 RT-Thread Settings Bt &

[0 3 studio, i RT-Thread Settings, SGECE I, fHft UART3;
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~ 1% etherkit modbus uart  [Active - Debug]

#1 RT-Thread Settings ,
P ier 2 [TIA# ) AArch64 Architecture Configuration B(% g RT-Thread Utestcases 3§ SR8 | o TS

IE RA Smart Configurator Property

[ Includes - HEEEE

2= board = GPIo

= libraries =

(= packages Enable Onchip FLASH

(&= rt-thread [5.1.0] Enable XSPI0 C51 Winbond o

= rzn Enable Watchdo:

= rzn_cfg

[z rzn_gen ()
N g ::pt D b Enable UARTO [ o)

&) hal_entry.c b Enable UART2 [ @) ] ibuart3

[# rtconfig.h Enable ADC

|2 buildinfo.ipcf Enable CANFD

[Z| configuration.xml Enable 12C BUS

[Z] memory_regions.icf Enable SPI BUS
2] projectewt
[#) README zh.md

[#] README.md

Enable timer

Enable Ethernet

15-6 settings FC & & [

R, £ RZHEH R modbus, i agile modbus ;L f5
AE;

i MEE # B T ° O [[Ekalsntye | B RT-Theead Settings © =0
v 5 etherkit modbus_uart  [Active - Debug

RT-Thread Settings [TIPE i AdrchBd Architecture Configuration @, RT-Thread Utesteases -l maodbus Q
rd Inform
28 Board Information Property Value Freemodbus: Modbus EHAE

- | eaTe_madius Ughimeight modous rotocel e

#FA%agile_modbus¥i #

8 README.md
ran cigoa

[PKG_USIN

K 15-7 A iERe

15.4 &f7

15.4.1 WIF&TE

® RT-Thread Studio: fE RT-Thread Studio {259 N%L EtherKit ¥
, RIGEVEH TR, PUTHmIF.

® JAR: B4 mklinks.bat, K rt-thread 5 libraries SCFJEBEHE; T

Env £ IAR T#2; /o Wi project.eww 1 H IAR L%, AT ZRIF
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GmiETERUT, KT R Jlink 3115 PC HLEE:, REHEMNEEITA
e

1542 BITHR

HRTATFTREAL FH—A> USB #% TTL #Bitk, WK 5 S RZAR S 3 1
Wk Bl R (RX-TX(P18_0), TX-RX(P17 7)) , Wl FEFiR~:

] 15-8 usb-ttl Lk~

5 BRATTHTIT modbus slaver #4, MSdiidEds;

<3 Modbus Slave - Mbslavel — O x
Fle Edit | Connection Setup Display View Window Help
isconned t F4
D=1F Auto Connect
Mo conne Quick Connect F5
Name 00000
o
1 0
2 0
3 0
4 0
5 0
6 0
7 0
8 0
9 0
< >
Port 18: 115200-8-N-1

Kl 15-9 modbus slaver &3
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it & modbus slaver {55, B GEFEERE NEF OB, F OwR& NEREDIT
KA USB # TTL i, JF8E None Parity;

Connection Setup >

Connection ‘|_ﬁi¥ $ Ll ﬁiﬁ

Serial Port

Cancel

Serial Settings E_ﬁﬁ:US B-TTl

| USB-SERIAL CH340 (COM18) v ]
115200 Baud ~ | °9€
® RTU () ASCII
8 Data bits w
Flow Contral

| Mone Parity vl [Josk []cTS [~]RTS Toagle

1 :
1 Stop Bi » [ms] RTS disable delay

3.#%¥ B None Parity

TCP/IP Server

127001 502
Ary Address IPvd
lgnore Unit 1D IPvé

K] 15-10 modbus slaver & B

BEBANB B O TH, %A f4 modbus_master uart_sample F /5 modbus
ESnyIN P

S

e Edit Connection Setup Display Miew Windor
EEEREL

Port 18; 115200-8-N-1

& 15-11 )3 modbus F k74
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TR R 3 AEN TN, HRE ML, el 552k, & 0 & A
L BN A AR B

<8 Modbus Slave - Mbslavel
Fle Edit Connection Setup Display View Window Help
DEE&|T (282w
Mbslavel

ID=1:F=03

Name 00000

of 1

1 2

B ;

3 4

B :

5 6

| 7

7 8

s ——

of 0

oress Fi Port 18: 115200-8-N-1

K 15-12 modbus Mk & A7 2154

15.5 EREM

LI
15.6 S| &%

W R agile modbus
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5 16 = Modbus-TCP/IP {532

16.1 &4

Modbus TCP/IP #&—Fhidid & FE ESZIA) Modbus Whl A, | iz B H
F ARSI RS . Modbus & —FIFUKIEEE VML, HFAEEHI%
&2 fEmBdE, CFZ MY ZE, W UART. TCP/IP F1 RS-485/232.

AAFIFEIE T agile modbus AL, /R T @I TCP/AP J7 2USEH modbus )
PEEIE N B

16.2 & AE

AGIREAE A AR AR I 1, 35 DR DK I DI RE IR H

16.3 HERAA
16.3.1 FSP it &

W Z/NECE R 11.3.1 FSP ALE.
16.3.2 RT-Thread Settings At &

[0 %) studio, sl RT-Thread Settings, GHCE LA, ffifE Ethernet;
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THHF) REE) B ( : SEIH)
WB-HB A -4 E-LoE®Q-e -
BmRmeeEs 2 | v/es S one 55 T = O

~ 15 etherkit ethernet

RT-Thread Settings

RT-Thread Settings &7

#W Board Information IR mi, AArch6d Architecture Configuration g 881 i, RT-Thread Utestcases 3§ $ifL
G RA Smart Configurator Property Value
> = v ERiREIED
> [l Includes
> = board EE GPIO
» (= Debug Enable Onchip FLASH
> (= libraries Enable XSPI0 C51 Winbond octal h
» = ri-thread [5.1.0] Enable Watchdag Timer
> = rzn
» (= rzn cfg -
> (= ren_gen ©
> (= seript Enable ADC
script
> B src Enable CANFD
> [0l rtconfig.h Enable 12C BUS

buildinfo.ipcf Enable SPI BUS

configuration.xml Enable timer

memory_regions.icf

[ Enable Ethernet [ @)
project.ewt

= hord } Board extended module Drivers
README _zh.m

[¥] README.md
[E rzn_cfg.oet

[hardware-drivers-config-on-chip-peripheral-drivers14]

16-1 settings Bt E DA M

RIS, A RHE R modbus, FHi%EFF agile modbus A4 f5 i

P
Res

O mEEEE.

= B (& helsntyc | [ RT-Thread Settings 50

v 5 etherkit modbus_uart  [Active - Debug)
& RT-Thread Settings [OFHE  m AdrchSd drchitecture Configuration s &84 m, RT-Thread Utestcases modbus
& Board Information +
. " Freemodbus: Modbus EHE

[[@ RA Smart Configurater Property Value eemo odbus
£ Includes w agie_modbus Ughtweight modous i e g s o o
‘T )l = small modbus
5 libraries spile,_ftp: Lightweight fio server. #FA%agile_modbus¥i #
= pacages R ———— g e s me
& rt-thread [5 RM Cortex-M MCUs. o
& mady Mgt ST MOTTS 11 AR mat AR -
(& r2n_gen ik S - R SmqiT wC/Modbus for RT-Thread
cme

& halentry.c OF)

3 buildinfoipcf HIM: & generic Bluetooth HC transport layer

configuration.aml small modbus

5 memory_regions.ct STCB/TLS server suppart wolfssl
[#] README sh.md . R

! r2n_cigra BLE

ting on RT-Thread based on quidane
ctivity Standards Alliance (CSA) Working Group.
[PKG_USING_AGILE_MODBUS]
K 16-2 #A-EfRE
4 1&17]
é \1 .
16.4.1 TE& |\
2
. . Sty =] ~ . hr N,
1 =gl EtherKit %
-— - Al
® RT-Thread Studio: fF RT-Thread Studio HJEL%E therKit w5 y5

A, RIGEIEH TR, HATHBE.
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® IAR: H4EXH mklinks.bat, A2J% rt-thread 55 libraries SO Je44%; Y
Env 2R IAR LHE; )5 X project.eww F1HF IAR LHE, HATHIE

G sea, ROTRIR) Tink #1105 PC HUERE, AR N EEIT K
W

16.4.2 BITHR

T SeHR AR GBI R AR N 1 SR AL CH N 2 42 AT L
L EER SRR, AR N THERMA M4 : modbus_tep_test, FF/E mo
dbus-tcp 711 ;

interface device: ed (Default)
10
11 22 33 44 55
JTFF‘NFT UP DHCP_ENABLE ETHARP BROADCAST IGMP

nd not found.

msh /modbus tcp t
msh />

16-1 JE3) mdobus tcp M

FTHF Modbus Poll #f4:, &% B HAE AN Modbus TCP/IP, IP ATk
WIPEE, [N 5N 502;
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File Edit Connection Setup Functions Display View indow Help
DSE&E | X|C|= &|/L|o506151617 22 23|Tc &L || 7 K2
Tx =0:Err=0:ID = 1: F = 03: SR = 10( Connection Setup X
Mo connection > > : N
Connection 11&37’3 modbus tcpr‘!'pﬁit _m
| Namel 00000 :
Modbus TCP/IP | P
0 Cancel
5 0 Serial Settings o
| V] oqe
2 0 COM18 o
| = RTU ASCII
3 0 115200 Baud Custom Baud Rate
: 0 8 Data bits 9600 Response Timeout
B [ms]
i 0 None Parity
6 0 )
— 1 Stop Bit . Delay Between Polls
B : -
8 o
— Remote Modbus Server
Kl 0 IP Address or Node Name 5 ﬁ P
|[10.23.8.163 | ~|
Server Port: Connect Timeout: (®1Pv4
B[ |m Ors
_____agne
< -
For Help. press F1. Port 18: 115200-8-N-1

K] 16-2 mdobus tep/ip W E

ERE RN JE AT KR 3 A] A 1 modbus 75 )7 i LU %

ad Operating S %Y Modbus Poll - Mbpollt
_ e e [ A Fle Edit Connection Setup Functions Display View Window Help
it DEE& x| |5 2|0 0506151617 2223 |Tc BW|? K
Mbpolll
Tx=24:Err=0:1D = 1: F = 03: SR = 1000ms
| Name| 00000
0
1 1
2 2
3 3
4 4
T I6MP 5 5
6 6
7 7
8 8
9 9
<
For Help, press F1. [10.23.8.163}: 502

16-3 modbus tcp client E$%

5] 1] Modbus  Poll #41] LA 21115 5 £k Bl D) e 12 15

125 7L
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oS

File Edit Connection Setup Functions Display View Window Help
DSE&| %[ |2 &) 00506151617 22 23T - B[ ? K2
i Al
B Communication Traffic *
Exit Stop Clear Save Copy Log [ stop on Errar
No. Time Length Tx... Packet &
13 14:35:08.512 29 Rx 009100000017010314000000010002000300040005000600070008 ...
14 14:35:09.543 12 Tx 005200000006 0103 00000004
15 14:35:09.504 29 Rx 0092000000 17010314000000010002000300040005000600070008 ...
16 14:35:12.557 12 Tx 005500 0000060103 00000004
17 14:35:12.607 29 Rx 00S500000017010314000000010002000300040005000600070008 ...
15 14:35:13.560 12 Tx 00550000000601030000000A
19 14:35:13.610 29 Rx 0055000000 17010314000000010002000300040005000600070008 ...
20 14:35:14.564 12 Tx 005700000006 0103 00000004
21 14:35:14.613 29 Rx 0057000000 1701031400000001000200030004000500060007 0008 ...
22 14:35:15.567 12 Tx 005300000006 0103 00000004
23 14:35:15.6165 29 Rx 0053000000 17010314000000010002000300040005000600070008 ...
24 14:35:16.571 12 Tx 005500000006 0103 00000004 v
| .
£

For Help, press F1.

16.5 EREM

P

16.6 3|S5 %

B A kawaii-matt

[10.23.8.163]: 502

16-4 modbus & P& HY
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17 E USB-PMSC {2

17.1 &

ABIFESEIR T I8 USB 77302 U #1171 . USB-PMSC (USB Peripher
al Mass Storage Class) & —MIBEHFAIT L (USB) &4k, HTSMAET U
SB HIf7 il ¥ % Thig o

17.2 &5 AA

USB-DEVICE

B8
UB2 a5 Rig:
cC1 5
DA
P A2
s
B s
cG2 (o2
ic27
1 6
101 108
4 a1z 2 5
3 AT EN ) cery
2 AT ! !
1 a1
Tyl 16P

17-1 USB-Device J5i H %]

EtherKit $#2t—/> USB-Device #MN%, HL T RKRHIDLEUT -

segg  seEm ,
i (AALLARAD

17-2 USB-Device /7. &
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17.3 &R

17.3.1 FSPECE

fE R fsp T L2 F A configuration.xml 3CA4, FE¥ESN usb pmes stack;

{EF [etherkit_usb_pmsc] FSP Canfiguration X =g
Stacks Configuration 0

Generate Project Content
Threads

4] New Thread ] Remove [=]  g_pmscO USB PMSC (r_ush_pmsc) Stacks

£ Extend Stack > ) Remove
~ & HAL/Common

4 g_ioport 1/0 Port (r_iopart) 4 g_pmsc0 USB PMSC (r_usb_pmsc)
42 Memory config check
4 g_uartd UART (r_sci_uart) ®
< g_pmsc USB PMSC (r_usb_pmsc)

: G New Stack / u] X
4 g_rm_block_mediad Y4

Block Media Custont |U58

Implementation

4
! v (= Connectivity
@ (rm block media_us @ USB HCDC (r_usb_hedd) /

@ USB HHID (r_usb_hhid)
% USB HMSC (r_usb_hmsc)

USB PMSC (r_usb_pmsc)

% Block Media Implementation on rm_block_media_usb

Objects 4) New Object = 3] Remove

Summary \ BSP \ Clocks \ Pins \ Interrupts \ Event Links | Stacks| Components

[ Properties [£] Problems — g = 0
g_pmsc0 USB PMSC (r_usb_pmsc)

K 17-3 usb_pmsc stack ¥

"IN g_rm_block_media0;

Threads 4] MNew Thread %) Remove [5] g pmscO USB PMSC (r_usbh_pmsc) Stacks 4 New Stack » - Extend Stack = 32) Rernove
~ g HAL/Common -

42 g ioport 1O Port (r joport) @ g_pmscO USB PMSC (r_usb_pmsc)

49 Memory config check

@ g_uartl UART (r_sci_uart) ®

#* g_pmscD USB PMSC (r_usb_pmsc) =

laggic0 USE
(r_ush |
New Hl 4 Block Media Custom Implementation (rm block media usern) ||

Objects

4] News Object > 8] Remowe

K] 17-4 block media0 70

4% g basicO_usb, 1B H A1 [H] 1 p& £ usb_apl_callback;
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Threads

&) New Thread %] Remove

Fl  g_pmsc0 USB PMSC (r_usb_pmsc) Stacks

v & HAL/Common
4 g_ioport I/O Port (r_ioport)
42 Memory config check
4 g_uartd UART (r_sci_uart)
4 g_pmsc0 USB PMSC (r_usb_pmsc)

@ g_pmscD USB PMSC (r_usb_pmsc)

@

T
42 g rm_block media0
Block Media Custom
Implementation
@ (rm_block media_user)

Objects

4] New Object » ) Remove

&1 New Stack > == Extend Stack = ) Remove

Summary | BSP | Clocks |Pins |Interrupts | Event Links | Stacks| Components

[T Properties [2! Problems
g_basic0 USB (r_usb_basic)

Property
Multiplex Interrupt

~ Module g_basicO USB (r_usb_basic)
Name
USB Mode
USE Speed
USB Device Class
USB Descriptor
USB Compliance Callback
USBFS Interrupt Priority
USBFS Resume Priority
USBFS DOFIFO Interrupt Priority
USBFS D1FIFO Interrupt Priority
USB RTOS Callback
USE Callback Context

v Pins

Settings

Value
Disabled

g_basicd

£ Peri mode

Hi Speed

) Peripheral Mass Storafle Class

g_ush_descriptor

NULL

Priority 12

Priority 12

Priority 12
iority 12

 g_rm_block media0d

17-5 %50 USB callback

NHECE USB 5], 3| USB_HS JffiRE;

Pin Selection

= | =% P

in Configuration

#E=no

Type filter text

v « Peripherals
> Connectivity:CANFD
Connectivity:ETHER_ESC
Connectivity:ETHER_ETH
Connectivity:ETHER_ETHSW
Connectivity:ETHER_GMAC
Connectivity:l1C
Connectivity:PHOSTIF

+ Connectivity:SCI

Connectivity:SHOSTIF

Connectivity:SPI

v VWV VY Y Y Y Y

| Name Value Lock  Link
- Pin Group Selection Mixed
Operation Mode | Enabeld |
~ Input/Output <D>
USE_EXICEN None
USB_OTGI Naone
USE_@MRCUR ¥ P00 2 B
_VBUSEN ¥ P05_2 i =)
> USB_VBUSIN ¥ P07 4 =
Module name: USB_HS
v

>« Conngctivity:X5P1
Pin Function | Pin N er|

Summary | BSP | Clocki Pins 'merrupts‘ Event Links| Stacks| Components|

17.3.2 #iEAE

K 17-6 USB 5| I &

BEN TR R B 48 2 A2 T I SCIF: \rzn\SConscript, Bz XA NI A
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e

Import('RTT_ROOT")
Import('rtconfig')

from building import *
from gcc import *

cwd = GetCurrentDir()
src = []

group = []

CPPPATH = []

if rtconfig.PLATFORM in ['iccarm']:
Return('group")
elif rtconfig.PLATFORM in GetGCCLikePLATFORM():
if GetOption('target’') != 'mdk5':

src += Glob('./fsp/src/bsp/mcu/all/*.c")

src += Glob('./fsp/src/bsp/mcu/all/cr/*.c")

src Glob('./fsp/src/bsp/mcu/r*/*.c")

src Glob('./fsp/src/bsp/cmsis/Device/RENESAS/Source/*.c")

Jgle Glob('./fsp/src/bsp/cmsis/Device/RENESAS/Source/cr/*.c')

src Glob('./fsp/src/r_*/*.c')

src Glob('./fsp/src/r_usb_basic/src/driver/*.c")

src Glob('./fsp/src/r_usb_basic/src/hw/*.c")

src Glob('./fsp/src/r_usb_pmsc/src/*.c"')

CPPPATH = [ cwd + '/arm/CMSIS 5/CMSIS/Core R/Include’,
cwd '/fsp/inc',
cwd '/fsp/src/inc’,
cwd '/fsp/inc/api’,
cwd '/fsp/inc/instances’,
cwd '/fsp/src/r_usb basic/src/driver/inc’,
cwd '/fsp/src/r_usb_basic/src/hw/inc’,
cwd '/fsp/src/r_usb_pmsc/src/inc’, ]

group = DefineGroup('rzn', src, depend = [''], CPPPATH = CPPPATH)
Return('group")

i studio FF A M)A TR E A B T2 ST [F2P scons EERMHE; R 2AF
F TAR FAOEE 450 TR N AT env, $T: scons —target=iar FH A AL
=
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17.3.3 RT-Thread Settings Bt &

USB 7l H BT HI )52 freertos 1 AKX, AL 3ATIE 75 E4H BE Freertos i
IR

- RT-Thread Settings &7 =0
[T M#  ai, AArch64 Architecture Configuration £i4 g RT-Thread Utestcases 3§ R4 | w15 freertos Q
Propert Value FreeRTOS Application Compatibility Layer for RT-T

hread

Tnlude <FreeRTOaConTg i> to overwirie deTaulk configurations
in FreeRTOS h

Ensble FreeRTOS memory heap policy

Version v1.00 v

LiteOS SDK.

database and code

stform 2D graphics library

pixman is a library that provides low-leve! pixel manipulation

vice in rt-thread.
perf_counter: A dedicated performance counter for Cortex-M systick
filex file system for RT-Thread

levelcThready's wear-leveling compannt for rthraad.

FlashDB: A lightweight database that supports key-value and time
series data.

<if-contained, high-reliability, embadded, full-featured
ublie-domain, SOL database engine.

Insight: probe tool for RT-Thread
nother Flash File System
Littlefs: A high-integrity embedded file system

JFF52: Journalling Flash File System V2.

[PKG_USING_FREERTOS_WRAPPER]

& 17-6 f§ifE freertos A2

174 =57

17.4.1 WIF&TE

® RT-Thread Studio: fF RT-Thread Studio {259 N %L EtherKit ¥
f, RIGEVEH TR, PUTHmIFE.

® JAR: /X mklinks.bat, A:JK rt-thread 5 libraries SC{F R aEH:; B H
Env £ IAR T#%; /o Wi project.eww FTH IAR T8, FATZRIF

ImETERUG, RITRIRE Jlink 3115 PC HLER:, REHEMNHEITA
e
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17.42 BITHR

A2 FSP FL B 2 JE AT 13 T80 RS Bk BT AR BN A B 2h )5 3%
B, A E RS TR Z 1 1A U fi i

build Nov 25
opyright by RT-Thr

errao tch addr

EINTRPT O
EINTRPT O

14 EINTRPT €

EINTRPT ©

K 17-7 USB-PMSC £

FHeEE (C) IS (D) FIE (E) SAMPLE (F)

[ [|
" s34 GB A, 438 GB s

" 203 GB FA, # 305 GB

K] 17-8 USB #ifll U #%
175 FEEM
W

17.6 S| &%
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£ 18 = USB-PCDC filFg

18.1 &/

AEIREIER 7@ USB 77 AUk BUE L & 7). USB PCDC J2 USB
{5 W AJE (Communication Device Class, CDC) [—Ff725, % H T2l
RESLER LG D) RE. AN &I K H, USB PCDC # 4% Tilid USB #%
B B A AR B AT 5 1 (0 COM. 3 1), DU 5 EHLBHT IR B,

18.2 FEHI5AA

USB-DEVICE

B8
UB2 35 Rig
<1 57
DN2 g
Rig
cc2 B2
UB1
ic27
1 0
101 108
4], a1z z 5
3 st GNDT A7 SH{ewo vec &
Fl 2 ATz ! !
1 3 Bt
4
TypeC 167

K 18-1 USB-Device J5 7 &

EtherKit #2ft—> USB-Device 4%, £ I AMAIALE U T -

T 25
RENESAS

98 g =
e eikes

p oe B e—
EtherKit 3 = RT-Thread
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18-2 USB-Device {7 &

18.3 & A

18.3.1 FSPECE

fE R fsp 1 LFE T H configuration.xml 3C4, FE¥USN usb pede stack;

Threads &) New Thread 3] Remove

(=]

~ &% HAL/Common
@ g_joport 1/O Port (r_joport)
42 Memory config check
4 g uartd UART (r_sci_uart)

Objects

&) New Object » #) Remove

HAL/Commen Stacks

£ Extend Stack = %] Remowe

4 g ioport 1/0 Port
(r_ioport)

@

42 Memory config check | | 4 g_uartd UARF (r_sci_uar)

M

& New Stack

=

er for
x

~ (= Connectivity
4 USB HCDC (r_usb_hedc)
4 USB HHID (r_usb_hhid)
< USB HMSC (r usb_hmsc)
4 USB PMSC (r_usb_pmsc)
v (= Storage

4 Block Media Implementation on rm_block media_usb

Summary‘ESP‘C\o:ks‘Pins‘Inlerrupls Event Links | Stacks| Components

[T Properties [£] Problems

Properties are not available.

Cancel

P 18-3 usb pede stack NN

HEFE g basicO _usb, 1% B H A [FIE K ECH usb_apl callback;

Threads

E) New Thread 8 Remove ]

& HAL/Common

9_pedc0 USB PCDC (r_ush_pede) Stacks

4] New Stack » == Extend Stack = i) Remove

42 g_ioport 1/0 Part (. isport) % g pedc0 USB PCDC
i - (r_usb_pedc)
42 Memory config check
@
ry
Objects &) New Object = 1T Rermove
Summary | BSP | Clocks | Pins [Interrupts | Event Links | Stacks | Components
[ properties £ Problems. "3 =08
g_basicO USB (r_usb _basic)
Settings  Property Value ~
USB Mode @ Peri mode
USB Speed Hi Speed
USB Device Class () Peripheral Coamunications Device Class
USB Descriptor g_ush_ descript
USB Compliance Callback NULL
USBES Interrupt Priority Priority 12
USBES Resume Priority priority 12
USBES DOFIFO Interrupt Priority Priority 12

USBFS DIFIFQ Interrupt Priority
USB RTOS Callback
USB Callback Context
v Pins
USB_OVRCUR
USB_VBUSEN
USB_VBUSIN
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NHECE USB 5], 3| USB_HS JffiRE;

Pin Selection i= @ B 1% Pin Configuration

Type filter text | MName Value Lock  Link

v Peripherals ~ Pin Grolup Selection Mixed
Connectivity:CANFD Operation Mode
Connectivity:ETHER_ESC v Input/Qutput <E>
Connectivity:ETHER_ETH USB_EXICEN None
Connectivity:ETHER ETHSW Nene
Connectivit:ETHER_GMAC ¥ P00_2 gl =53
Connectivity:1IC _VBUSEN ¥ P05_2 @ =
Connectivity:PHOSTIF P USB_VBUSIN < P07 4 & [ =

+ Connectivity:SCI

Connectivity: SHOSTIF
Connectivity:SPI

- plonnestiitaUss H Module name:  USB_HS
+ USB_HS
+ Conngctivity:XSPI v
Pin Function Pin&ber

Summary | BSP Clocknterrupts Event Links | Stacks Components

& 18-5 USB 5| I &

18.3.2 HiERLE

HEN TR BITE 2 842 RIS . \rzn\SConscript, & #iZ XA NI T A
e

Import('RTT_ROOT")
Import('rtconfig')
building

gcc

cwd GetCurrentDir()
src = []

group = []

CPPPATH = []

rtconfig.PLATFORM ['iccarm']:
Return('group")
rtconfig.PLATFORM GetGCCLikePLATFORM():
GetOption('target’') != 'mdk5':
src += Glob('./fsp/src/bsp/mcu/all/*.c")
src += Glob('./fsp/src/bsp/mcu/all/cr/*.c")
src += Glob('./fsp/src/bsp/mcu/r*/*.c")

0135 T3t 231 T



src Glob('./fsp/src/bsp/cmsis/Device/RENESAS/Source/*.c")
src Glob('./fsp/src/bsp/cmsis/Device/RENESAS/Source/cr/*.c')
S gle Glob('./fsp/src/r_*/*.c")
src Glob('./fsp/src/r_usb_basic/src/driver/*.c")
src Glob('./fsp/src/r_usb_basic/src/hw/*.c")
src Glob('./fsp/src/r_usb_pcdc/src/*.c')
CPPPATH = [ cwd + '/arm/CMSIS 5/CMSIS/Core_R/Include’,
cwd + '/fsp/inc',
cwd + '/fsp/src/inc’,
cwd '/fsp/inc/api’,
cwd '/fsp/inc/instances’,
cwd '/fsp/src/r_usb_basic/src/driver/inc’,
cwd '/fsp/src/r_usb_basic/src/hw/inc',
cwd '/fsp/src/r_usb_pcdc/src/inc’, ]

group = DefineGroup(‘rzn', src, depend = [''], CPPPATH = CPPPATH)
Return('group")

i FH studio R MG T A TR i FI2P scons BERTH; W2 ff
F IAR JFRIGAE 4 HT LF2E R AT I env, $AT: scons —target=iar EHA4E AT
#Ho

18.3.3 RT-Thread Settings it &

USB 7451 H fiffd FH 1172 freertos $2 1 IRZ), KL IRAT1IE 75 ZAT BE Freertos 3
HIE AL

£ RT-Thread Settings & =g
[ A& mi, Alrch6d Architecture Configuration s 856 mi, RT-Thread Utestcases 3§ £kiHen | amn BB freertos Q
Property Value FreeRTOS Application Compatibility Layer for RT-T
hrea
FreeRTOS Application Compatibility Layer for RT-Thread &

include <FreeRTOSContig.h> to overwirte default configurations

in FreeRTOS.h

Enable FreeRTOS memory heap policy

Version v1.00 v
LiteQS SDK.

tz time zone database and code

anipulation
in rt-thread.

nter for Cortex-M systick

series dat

SQLit ntained, high-reliability, embedded, full-featured
publi SQL database engine.

RT-Th nsight: probe tool for RT-Thread

yaffs: Yet Anather Flash File System

ntegrity embedded file system

[PKG_USING_FREERTOS_WRAPPER]
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17-6 {#ifE freertos =

18.4 =fT

18.4.1 WIF&TEL

® RT-Thread Studio: fE RT-Thread Studio {259 N%L EtherKit ¥
, RIGEIEH TR, PUTHIF.

® JAR: B /Xl mklinks.bat, 4K rt-thread 5 libraries SR aEH:; B
Env AER IAR L#2; /g Wi project.eww FTH IAR THE, PATIHIE

GEse i a, ROTRIRE) Tink #2115 PC ML, AR N EEIT K
o

18.4.2 BITHR

ITFER O TR, ARG HWIIE USB-Device 9 RELLH: ¥ % ;

Thread Operat1ng Sys
5 1 0 bu11d NOu

suspend 0xB00BEACO BxB0BO1880 e Dx000600881 EINTRPT Bx18042768
running 0x008000b0 Ox00001800 3% Bx00000081 OK Bx1e041440
S 0x000000Te Bx00000880 9% 0x000060014 EINTRPT 0x1080840948
Ox00000078 Ox00Q00200 3 Ox0000000a QK 0x10040080
Ox00000048 OxBO00B400 Ox0000000e 0K Bx1003da68
suspend 0x000000bo Ox00800800 2% 0x0000008d EINTRPT 0x1803f758

17-7 pede Z6F815 B

A TN TITIT AR B %, RIS A ;
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/2% 3¥9 Serial (COM) ¥ 11. Serial (COM)

EtherKit USE pcdc test]]

17-8 usb pcde Mk

185 JEFEEM
G

18.6 5| HS%

138 T 3t 231 T



£ 19 = EtherCAT-EOE {2

19.1 &

EtherCAT EoE (Ethernet over EtherCAT) /& EtherCAT PHS f—Fhid
G990, FHTAE EtherCAT W4 b AEHIFRHE AR MNEHE (L. & FoF RS 1 DA
KBS 5 SR EtherCAT A5 HA7, AT B RGEHAME T R iGN 2%
FE N RE

PAR52 BoE {9 E By ri AN e -
L. PUKMIREIE &4 -

o EoE fE EtherCAT I8/ Ml d50 28 by v ) DL I BB L, Ao A i DA
KIEEHMY (g TCP/TP. UDP. HTTP %) T LLIEIT EtherCAT
WX 25545 i

2. ¥ IRMIEIEE:

o SCFFHs EtherCAT Mub{EINEMULKMBLZIMAZL] TCP/TP F%%
Fre

o FYFIEIT EtherCAT IB/{EHERK VT ) L FE FIFRTHE LUK R 15 4%
3. BMEE:
o EoE KIS EtherCAT HISZHHARE.

o ARSI HLORMIESE 5L ) EtherCAT 2B ILAr, %
GEY 2T

4. ERGER:

o WEEHE. i IP VMUV EtherCAT MuGE# (A LR
B ZWAEEEE D .

o TREMSE: LT EARMEUREE s (nikBek. LR
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BTN .
5. TILMIZEAGLR:

o fETNBEBIMEI S, EoE u¥FiEi EtherCAT WZE17 1] PAA KN
Bk, ML 7 IRAr DS AR 2610 75 2K

6. HAINH:
o L) HEMLARLG T TR M AL
o LA NBRAF B 5N 1T RGHEEWEE.

AR A {d B Beckhoff TwinCAT3 1 EtherKit FF &M SZH EtherCAT
EOE 3= M ukid 5

19.2 RTHER

BAFIA B

e RT-Thread Studio

o RZN-FSP v2.0.0

o Beckhoff Automation TwinCAT3

LSS
o EtherKit JF &R
o MZE—AR
o Jlink JHi%s
19.3 TwinCAT3 B &

fEJR 3 TwinCAT3 Z |, JATIE 75— el B R Af -
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https://download-redirect.rt-thread.org/download/studio/RT-Thread%20Studio_2.2.8-setup-x86_64_202405200930.exe
https://github.com/renesas/rzn-fsp/releases/download/v2.0.0/setup_rznfsp_v2_0_0_rzsc_v2024-01.1.exe
https://github.com/renesas/rzn-fsp/releases/download/v2.0.0/setup_rznfsp_v2_0_0_rzsc_v2024-01.1.exe
https://www.beckhoff.com/en-us/support/download-finder/search-result/?c-1=26782567

www.rt-thread.org

19.3.1 &% ESI Xt

JA 30 TwinCAT Z |, W &AR CAFIEH 8L E 1) EST XA | 2] TwinCAT H AR
fiE: “. . \TwinCAT\3. x\Config\TO\EtherCAT”

FE: HATRAR EST XMHALT: .. \board\ports\ethercat\ESI File\R
enesas EtherCAT RZN2 EoE. xml”

v (TR - e - 3 coio v e | BURERE

@ eoc

g

ANMAAAONAAONAAANAAO
FEE

H

£1¢

] RZNZL EOE ESIX

LLLLLT LT [

1 H

887857

K 19-1 2225 ESI X

19.3.2 7H0 TwinCAT MN-KIX 5]

NI TwinCAT FIRAKRMIRBIFER . (PR ERAEFBCERIR]) o« MIFIRSE
b k¥ [TwinCAT] — [Show Realtime Ethernet Compatible Devis
e-+], MIELE S H Ak BIE R I UK M i 1 JF 222
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[Z TWinCAT Project? - TeXaeShell
WHF REBE WEV TEE  EEE) HH(D) TwinCAT | TwinSAFE PLC EBAM) Scope TEM &OW) #EIH)
= »

-o|B-h-a J‘ |
Build 4024.56 (Loaded ~ _ -\@‘, \@[ A Configuration
—————————— B Restart TwinCAT System
- . Restart TwinCAT (Config Mode)
@ o-a| s = i
2 Reload Devices.

ERREHEERSIERCrls) R o

[a] B TwinCAT Project2’(1 NIIE) Toggle Free Run State

4 [ TWinCAT Project?

b @ svsTEm Show Online Data
4 moTion 5
b |8 NC-Task 15AF

PLC

SAFETY
et Access Bus Coupler/IP Link Register.
VISION Update Firmware/EEPROM
8
8l anavymics [ Show Realtime Ethernet Compatible Devices. |
= File Handling
Selected ltem
EtherCAT Devices
@ TeProjec
Multi

K 19-2 BA SCRFI BIOK RIS AC &

FEIX BLIRATTBEE 2 H AT PC I 10T LUK MGG RC #8452, SRR BA Tl 2
IR a2

nstallation of TwinCAT RT-Ethernet Adapters >

— Ethernet Adapters Update List

------ I? Installed and ready to use devices[realtime capable) ]
nsta

El I? Installed and ready to use devices(far demo use anly)

i l;)\j{ﬂ Realtek PCle GEE Family Contraller Update
4 - A5 LISE to Gigabit Ethernet Family Adapter #2
[ I;J\j{@ 2 - Realtek PCle GBE Family Contraller #2 Bind

Compatible devices
------ I? [ncompatible devices Urbird

...... Disabled d
I? izabled devices Enable

Dizable

[T Show Bindings

K] 19-3 %3 TwinCAT WK Iz

WA FAIER S, oTEH CA RN T
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TR

& Realtek PCle GbE Family Controller #2

EE(C)..

IEEER T FITE (0):

KK ERKERRDO

sl

. Microsoft P EEREEEEERSIY
1 Microsoft LLDP HHVIERTERF

1 Win10Pcap Packet Capture Driver
4 Internet HMUAEE 6 (TCP/IPvE)

o EREEREIBATES

o BEPEERIATIREIRE |/O EEfEE

[‘_ TwinCAT Ethernet Protocol for All Network Adapters

W

>

ZE(N)... EEE()

EtER)

19-4 2 TwinCAT M RIKZE)

19.4 FSP % Studio B &

19.4.1 FSP it &

B ROk T WG E 1, FTIF 435 RZN-FSP 2.0.0, &A1 LIE
FIAR H 5%

[0 Properties [Z] Problems.

The active part does not provide properies

= B 7 FsP Visualization

The active editor element does not use this

3. TEXHRE o

[¢ manufacture_apps >

RT-ThreadStudio >

workspace > ethercat eoe > | <10 | Z cthercat coe 5= »

215 i
Microsoft Edge .. 126 KB

2024/10/31 9:21

4. Fconfiguration.xml

SZHEEN): configuration.xml

\v‘ FSP Configuration XML file ( v

[Fro ]| ==

K 19-5 $THF fsp L &

FATHAT UL R AN R 5l IR BCE : s New Stack, FF¥SMN ethercat ssc po

rt ARk

2 143 U F: 231 W




www.rt-thread.org

0

Generate Project Content

I 72 FSP Visuahzation

{E) New Stack = == Eutend Stack = 3] Rernove

rt)

ry

& Add |

Rece|
recor

A

Analog >
Connectivity *
Input >
Manitoring >

MNetworking ¥

RTOS
Storage
System
Timers

Transfer

Search...

¢ ¢ ¢ ¢ e

CYIII L
[ @ BB B
o1

EtherCAT S5C Port (rm_ethercat_ssc_port)
Ethernet (r_ether_phy)

Ethernet (r_sther_selector)

Ethernet (r_ethsw)

Ethernet (r_gmac)

FreeRTOS+TCP

T
»x-go
oL 2=l
" ¥ ¥

L

Kl 19-6 NI ethercat ssc port #Mi5

T3t

- @

o o0 30 o o0 020

it & ethercat ssc port: fE{ Reset Port 4 P13 4, [A]if EEPROM Size K/
W& A Under 32Kbits;

{5} [ethercat_soe] FSP Configuration

Stacks Configuration

Threads

&) New Thread %) Remove g_ethercat_ssc_port0 EtherCAT SSC Port (rm_ethercat_ssc_port)
Stacks

v it HAL/Common

= 8

Generate Project Content

&) New Stack > == Extend Stack = # Remove

4 g_ioport I/O Port (r_ioport)
4 Memory config check
@ g uarth UART (r_sci_uart)
47 g_ethercat_ssc_portD EtherCAT S5C Port (rm_ethercat ssc_port)
4 g_etherD Ethernet (r_gmac)
@ g_ether_phy0 Ethernet 4 g_ether_phy1 Ethernet %7 Add Ethernet PHY 4 g_timer0 Timer,
(r_ether_phy) (r_ether_phy) Driver ch2 Compare Match (r_emt)
@ @
¥ ry ry
4 I I
4 g_ether_selectord 4 g_ether_selector1
Ethernet Ethernet
(r_ether_selector) (r_ether_selector)
@ @
Objects #] New Object = #] Remove
l < >
I
Summary | 8SP | Clocks |Pins [ Interrupts | Event Links | Stacks| Companents|
[T Properties [£ Problems. % & = O B console
g_ethercat_ssc_port0 EtherCAT SSC Port (rm_ethercat_ssc_port) EERIED |
= - - - - ->Board suppor
i Prope; Value ->Board suppor
Settings perty ->Board suppor
v Common ->Compare Matc
D ->Ethernet PHY

Parameter Checkin:
lResel Port

P13 4

efault ia sp)

~ Module g ethercat ssc_portd EtherCAT SSC Port (rm ethercat ssc_port)

> PHY
> Delay Time of TXC
> Interrupts

Name

N\

g

| EEPROM Size

sthercat ssc_port0

Under 32Kbits

fERER <R

K 19-7 ethercat ssc_port it &

o144 T FL 231 T

->Ethernet Sel
->SCI UART

->Quad Serial
->EtherCAT 5la
Extracting fro
<Nothing to do
Extracting fro
<Nothing to do
Extracting fro
<Nothing to do
Extractine fro

&M RIE&ESE, XBERINAEIPA phy (phy0 1 phy
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D, Hh @ EEERE, EtherKit 4] H072 rt18211 B, JFALEHIEE FSP 1Y
SCRAB A, (HEFEEGEIE ) B E XM R0, R~ 5 E R RS
B, FNi%E MDIO 2558 GMAC, ¥ & M-E¥]4h1k [0l B 3L ether phy t
argets initialize rtI8211 rgmii();

{5} [ethercat_eoe] FSP Configuration X =g

Stacks Configuration

Generate Project Content

Threads 4] New Thread ] Remove [2 9 ethercat ssc port0 EtherCAT SSC Port (rm_ethercat ssc port) €] New Stack » == Extend Stack - # Remove
Stacks

~ & HAL/Common

. . ~
4 g_ioport I/O Port (r_jopart) @ g_ethercat_ssc_portQ EtherCAT SSC Port (rm_ethercat_ssc_port)
42 Memoary config check

4§ g_uartd UART (r_sci_uart)

[ g _sthercat_ssc_port0 EtherCAT SSC Port (rm_sthercat_ssc_port) @
P g_etherl Ethernet (r_gmac) T _ T T
@ g_ether_phyl Ethernet | | 57 Add Ethernet PHY 4 g_timer0 Timer,
N, (r_sther_phy) Driver ch2 Compare Match (r_cm
@ @
t T
BEas €] New Object » ) Remove 4 g_ether_selectord 4 g_sther_selector]
Ethernet Ethernet
(r_ether_selector) (r_ether_selector)
@ @ .
< >
Summary | 8P | Clocks |Pins | Interrupts |Event Links | Stacks| Components
[T Properties [2 Problems Mm§=08
g_ether_phy0 Ethernet (r_ether_phy)
Settings  Propery Value -~
KSZ8081 Target Disabled
KSZ8041 Target Disabled
[[User own Target Enabled | 1 BEUser Own Target
~ Module g_ether phy0 Ethernet (r_ether_phy)
Name g_ether_phy0
Channel ]
[ pHv-Ls1 Address 1 | RIBWEHTFHEM, ETHOR BB PHY_LSIHBAL A1
PHY-LSI Reset Completion Timeout 0x00020000
Flow Contral Disable
Port Type (5} EtherCAT
[Phy 51 e User own PHY | #{FUser own PHY
| Peort Custom Init Function ether_phy_targets_initialize_rtl8211_rgmii | W EIEEE RS
Select MDIO type GMAC  MDIO typet & GMAC
Auto Negotiation ON
Speed & 100M
Duplex FULL
Reset Port 13
Reset Pin 4
Reset assert time 15000

K 19-8 PHY AL &
MR5 HISHACE, EPEEERACN RGMIL:

Pin Selection = = %  Pin Configuration
Type filter text | MName Value Lock  Link
p2a - Pin Group Selection Mixed
+ Other Pins EEW meie hd
. v Input/Output Disabled
v Perlpheralsl . Custom(1.8V)
¥ Connectivity:CANFD ’/ Custom(3.3V)
+ Connectivity:ETHER_ESC MIl mode
v« Connectivity:ETHER_ETH / ETHO_REFCLK RMII mode & =
+ ETHER_ETHO .
+ ETHER ETH1 ETHO_RXC lﬁ' =
ETHER_ETHZ2 ETHO_RXDO lﬁ' =
Connectivity:ETHER ETHSW ETHO_RXD1 S| =
¥ Connectivity:ETHER_GMAC ETHO_RXD2 il =
+ Connectivity: IC 2REFTHER_ETHOE  ETHORXD3 & =
ConnectivityPHosTIF ~ ETHER_ETHI Module name: ETHER ETHO 3 B HARGMII mode

+ Connectivity:SCI
Connectivity:SHOSTIF

Pin Function | Pin Number| ‘|_ﬁj¥Pins, iﬁﬁ%lmﬂé“ﬁ

Summary | BSP | Clocks Interrupts | Event Link5| Slacksl Component5|

K 19-9 ETH 5| HIic &
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ETHER ESC % & :

Pin Selection

= =k

Pin Configuration

Type filter text

p24
+ Other Pins
v « Peripherals
« Connectivity:CANFD
~ « Connectivity:ETHER_ESC

+ Connectivity:ETHER_ETH
Connectivity:ETHER_ETHSW
+ Connectivity.ETHER_GMAC
+ Connectivity:lIC
Connectivity:PHOSTIF
+ Connectivity:SCI
Connectivity:SHOSTIF
Connectivity:SPI
Connectivity:USB_HS
Connectivity:XSPI
Debug:TAG/SWD
Debug:TRACE
Delta sigmalRDSMIF
ExBus:BSC
Interrupt:IRQ
System:CGC
Systern:MBXSEM
System:SYSTEM
TRG:ADC
Timer:CMTW
TimenGPT

4 0% 8 4

h

A

| Name Value Lock  Link
" Pin Group Selection Mixed
Operation Mode Custom(1.8V)
v Input/Output
ESC_I2CCLK v P13.2 & | =
ESC_I2CDATA v P133 & [ =
ESC IRQ None
ESC_LATCHO None
ESC_LATCH1 None
ESC LEDERR v P20 3 & [ >
ESC_LEDRUN v P20.2 & [ >
ESC_LEDSTER None
ESC_LINKACTO v P20_1 & [ >
ESC_LINKACT1 + P20 4 [ =)
ESC_LINKACT2 None
ESC_MDC MNone
ESC_MDIO None
ESC_PHYLINKD v P04 5 =
ESC_PHYLINK1 ¥ P55 & | =
ESC_PHYLINK2Z None
ESC_RESETOUT# None
ESC_SYNCO None
ESC_SYNC1 None
Meodule name:  ETHER_ESC
W

Pin Function | Pin Number|

ummary ‘ BSP | Clocks | Pins | Interrupts | Event Liﬂk5| Stacks| Componant5|

St e

19-10 ESC 3| i &

ETHER_GMAC it & :

{85 *[rzt2m_iar_xspi0_ethercat eoe] FSP Configuration X

Pin Configuration

Select Pin Configuration

[l Export to CSV file [55] Configure Pin Driver Warnings.

Generate data: | g_bsp_pin_cfg

= a

Generate Project Content

#) Cycle Pin Group

[Rsk+RZT2M | Manage configurations..
Pin Selection = = 1% Pin configuration
‘Type filter text ‘ Name Value
e N Pin Group SE|EdC||0r| Mixed
+ Other Fins Operation Mode Custom(1.8V)
v+ Peripherals

« Connectivity:CANFD

+ Connectivity:ETHER_ESC
~ ETHER ESC

+ Connectivity:ETHER ETH
« ETHER_ETHO
« ETHER_ETH1

<

<

J

+ ETHER_GMAC
ConnectvityIIC
Connectivity:5CI
Connectivity:SPI
Connectivity:USB_HS
Connectivity:XSPI
Debug  TAG/SWD
Debug:TRACE

Delta sigmal :DSMIF

LR O R SR

 Input/Output
GMAC MDC v P08 7
GMAC MDIO + P09 0

GMAC PTPTRGO None

’ GMAC_PTPTRG1 None

Lock  Link

g =
)

Module name:  ETHER_GMAC

Pin Function| Pin Number|

Summary | BSP | Clocks |Pins| Interrupts | Event Links | Stacks| Components|

K 19-11 GMAC 5| it &

A ethercat_ssc_port ¥R emt € B 28 3 HC B H Wi it /e 24 -

% 146 TU F: 231 W



www.rt-thread.org

£ “Iratzm jar_xspi0_sthercat_eae] FSP Configuration X
Stacks Configuration

Threads &) Mow Threod i) Remeve [ g ethercat cac portd EtherCAT SSC Part (rm ethercat sec port)

v & HAL/Common
& g ioport 1/0 Port (r joport

=8

“ FSF Visualizaton
The active editor element does not use this view

Generate Project Content

&) New Stack » =% Eond Siack = i) Remove

@ g_uartd UART [r_;
@ g_stherd Ethemnet (r_gmac)
4¢ g_sthercat_ssc_portd EtherCAT $5C Port (rm_sthercat_ssc_port)

©

& g _ethercat_ssc_portD EtherCAT SSC Port (rm_sthercat_ssc_part)

rS

T T
# g_ether_phy0 Ethernet 4 g_ether_phy1 Ethernet

Add Ethernet PHY
Driver ch2

&
(rother_phy) _ether_phy)
@© @
@ g ether selectord @ g_ether_selector]
Ethernet Ethernet
(r_ether_selector) (r_ether_selector)
@ [

Objects £) New Object » 1) Remowe
<
Summary | BSP | Clacks Fins | Interrupts | Event Links | Stacks| Campanents
[T Properties (2] Problems
g_timer0 Timer, Compare Match Timer (r_cmt)
Settings  Propeny Value
 Common
Parameter Checking Defautt (BSP)
Mutiplex Interrupt Disabled
 Module g_timer) Timer, Compare Match Timer (r_crt)
> General
~ Interrupts
Calback 1§ rm_ssc_port timer_jrterrupt
Compare Match Interrupt Priority Priarity 15

19-12 ¥ CMT
s Ethernet 4% :

g_ether0 Ethernet (r_gmac) Stacks & New Stack ~

s, Compare Mtch W (i<
@ Timer, General PWM (r_gpt]

<Nothing to do>
Extracting from pack: Arm.CHSISS.S.7.Bsrenesas. 2. sp.2.8.8.pack
<Hothing to do>

Extracting from pack: Renesas.RZT_mcu_rItzm.2.9.9.pack
<Hothing ta de>

Extracting from pack: Renesas.RZT.2.8.8.pack

<Hothing %o do>

Extracting cospanents. ..

~>RSKHAITM Board Support Files (xSPI8 x1 beot mede)

~»Arm CMSIS Version 5 - Core

~>Board support package for ROAGTGATSHZ4GEG

~Board support packsge for RZTZM

~Board support package for RZTaM - 5P Data

SE I 45

& ot Chocle o &2
Analog N
Connectivity >
Input ¥

Monitoring

& Ethernet (r_ether_phy)
RTOS > @ Ethernet (r_ether_selector)
% Add Ethernet PHY %Y Add Ethernet PHY %' Add Ethernet PHY Storage > @ Ethernet (r_ethsw)
Driver ch0 Driver chi Driver ch2 S >I P Ethernet r gmad) I
Timers > 4 FreeRTOS+TCP
Transfer >
4 Search..

19-13 ¥ 0 Ethernet 4%
ethernet H Wil &2 [F1 18 15 B N: user ether0_callback
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Stacks Configuration
Generate Project Content

Threads &) Remove [Z] g etherd Ethernet (r gmac) Stacks &) New Stack > ] Remove
ort {r_iopor 4 g_etherd Ethernet (r_gmac)
ory confi k
ua
()
EtherCAT SSC Port (1 Pesc_port) N
3 (r gmac) I I I
5 Add Ethefhet PHY %5 Add Ethernet PHY 55 Add Ethernet PHY @ g_ethswd Ethernet
Driverchf || Driver chi Driver ch2 (r_ethsw)
@
Objects
Summary | BSP | Clocks |Pins | Interrupts | Event Links |Stacks| Compenents
[ Properties (2] Problems re =8
g_ether0 Ethernet (r gmac)
Settings  Property Value
Default (85P) l
 Interrupts

SBD Interrupt priority Priority 12

PMT Interrupt priority Priority 12

Callback user_etherd callback

Link signal change Disable

21-14 ETH ¥ [=] 14

i J& 2l Generate Project Content 4= Ji /2 WX BN YRAS .

19.42 tiERLE

145224 sconscript:  HEA TFEHEIFE € {2 F IS/ \rzn\SConscript, £ ##
NI A2

Import('RTT_ROOT")
Import('rtconfig')
building

gcc

cwd = GetCurrentDir()
src = []

group = []

CPPPATH = []

rtconfig.PLATFORM ['iccarm']:
Return('group")
rtconfig.PLATFORM GetGCCLikePLATFORM():
GetOption('target’') != 'mdk5':
src += Glob('./fsp/src/bsp/mcu/all/*.c")
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src += Glob('./fsp/src/bsp/mcu/all/cr/*.c")
src += Glob('./fsp/src/bsp/mcu/r*/*.c')
src += Glob('./fsp/src/bsp/cmsis/Device/RENESAS/Source/*.c")
src += Glob('./fsp/src/bsp/cmsis/Device/RENESAS/Source/cr/*.c")
src += Glob('./fsp/src/r_*/*.c")
CPPPATH = [ cwd + '/arm/CMSIS 5/CMSIS/Core_R/Include’,

cwd + '/fsp/inc',

cwd + '/fsp/inc/api’,
cwd + '/fsp/inc/instances’, ]

GetDepend('BSP_USING ETHERCAT EOE'):
src += Glob('./fsp/src/rm_ethercat_ssc_port/*.c')
CPPPATH += [cwd + '/fsp/src/rm_ethercat_ssc_port']

group = DefineGroup(‘rzn', src, depend = [''], CPPPATH = CPPPATH)
Return('group")

2 Kconfig f824: FTHF THE NS (projects\etherkit_ethercat eoe\board\Kco
nfig) , 7E Onboard Peripheral Drivers ZEIiH il A\ EOE AC & :

config BSP_USING_ETHERCAT_EOE
"Enable EtherCAT EOE example"
select BSP_USING ETH
default n
BSP_USING_ETHERCAT_EOE
config RT_LWIP_IPADDR
string "set static ip address for eoe slaver"
default "192.168.10.100"

config RT_LWIP_GWADDR
string "set static gateway address for eoe slaver"
default "192.168.10.1"

config RT_LWIP_MSKADDR
string "set static mask address for eoe slaver"
default "255.255.255.0"

N E PR
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select SOC_SERIES_R9AB7GO
ct RT_USIN NENTS_INIT
ct RT_USING USER MAIN
default y

menu “Onboard Peripheral Dr

config BSP_USING_ETHE
"Er Et
select BSP_USING_|
default n
BSP_USING_ETHERCAT_EOE
config RT_LWIP R
string
default
config RT_LWIP_GWADDR
string
default

config RT_LWIP_M

default

endmenu

19-15 EOE Ft &

3fHH studio JF R MG TR E A TR AT FP scons BEZETH; WH 2
i TAR FF R IVEE 287 LR N AT env, $UAT: scons —target=iar FHTAE K
[

19.4.3 RT-Thread Studio it &
SERFSP FLE 2 5, 51 R AMEHIVIA R 2 45 — B s T, B ok gk

fI1f#i & EtherCAT EOE 7~f5], F17F Studio, fiidi RT-Thread Settings, {#fE EOE

ZNiiE
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ZED R8O

B-HO|A -4 X -

(R) SOMW) FENIH)

O mazREmE & 4 2 T SnE BlE v=0o

~ 15 sthercat ece
g RA Smart Configurator

]

il Includes

= board

= Debug

= libraries

iz rtthread [latest]

&

&= rzn_cfg

(2 rzn_gen

(& script

(& src

(8 rtconfig.h

2 buildinfo.ipcf
onfiguration.xml

emory_regions.icf
2| projectewt
[%] README_zh.md
[%] README.md
) rzn_cfg.txt

K] 19-16 settings i #& EOE

N RATIE T ERC B A dhep DhREIFAE I ERAS 1P,

HERR, EPEZEH] DHCP;

RT-Thread Settings &2

ZiBE®QA-ieit-iei@rp-
[ *RT-Thread Settings %2

[P m, AArch64 Architecture Configuration

Property

-

iS¢ g RT-Thread Utesteases 3§ SRS | a0
Value /

AT EOE example

P Board extended module Drivers

[B5P_USING_ETHERCAT_EOF]

|

I g, AArch64 Architecture Configuration B RT-Thread Utestcases  §§ 5045 B

Property Value
-]
) FHEETESE

b EEEREEROEE

Use LwlP logal version enly

IwlPv2.0.3

1P 1

Memory alignment 4

IGMP 1L [ o]

ICMP #1Y

SNMP H1Y,

2R DNS BHTEFRENT

[Ez once 2E P sms |
b Static [Pv4 Address

UDP #1i¥

[RT_USING_LWIP]

&

fffe e B8 G RATIRAT settings BCE AP scons BCE, RN %wiF i T 8ifE

Fr, BRI RBURME S O H &

£

£5)11

19-17 2:H dhep

151 71 3 231 51

fEREEOET
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P-Net stack for Profinet device implementation
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Thread Operating

Nowv

19-18 EOE 1 HE

19.5 EtherCAT EOE B2 &

19.5.1 ¥ TwinCAT T 18

FTFF TwinCAT 3, sidiSCHF->Hrd->$rd i H, %+ TwinCAT Project
s, BI% TwinCAT XAR Project(XML format) T.#£:

SEED BEY) WHP) WD) TWeCAT TweSWE AC EAM) Scpd IRM BOMW  EEG)

A » m - F msnamen-,

AR (8

Gl TwinCAT XA Project (XML format)

./

s LR

a0 cw WDocuments\Tckacshe

WATRIS) SRR

WASREBM:  herki 7] masmemER0)
EAFERREE)

=

K 19-19 @i TwinCAT T.F%
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19.5.2 M4 /E5) EOE App

4 EtherKit AR FHJE, 75260 H M Z%ER: ETHO M I, ethercat 2 ERIA

& 19-20 M3k EOE JE 5

19.5.3 Muhi& &3

W TIEZ G, LM SN E] Devices, AEFEFAMNSA. 1EH KU
WR I B TN TG & 2 o : Device x[EtherCAT]; 1 48 <M 7w
fI7&: Device x[EtherCAT Automation Protocol], BB EiACERMulivItGiL 2k

L.

C++

VISION

& anaLvTICS

& o
”

1.5 #device 7 3 new IO devices found X

#
a ﬁ[%mw) Irs HD eeeee i [Etheumt ‘Automation Protocol]  [FUA] [Fealiek PLI= GOE F ami Core 0K
Shift+Alt+A Imo! theiCAT Al ? Cont
(L1254 4 [AS1X UISB to Gigabit Ethemt Famiy Adapt]

s
ce 1(E

co
.D EEEEE [ [EthelDﬂ]

/ 3T P SEtherCAT, £iiliok Select
/ Unselect A1

Ctrl+V

aste with Unks 2 % ¥EScan, JEAGFI BLAT
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19-21 HFHHK &

i Ok G —/NE I Scan for boxes, MiiffiiNG, =B RHEHE
[7: Activate Free Run, HFIRATE RXMEH EOE B FZEEH EEPROM [&E 4,
Bt LA I S AN B0

19.5.4 %7 EEPROM &4

[0 2] TwinCAT, (EAMSHIAES, dT3HATE LRI H) N3,
LERT DU 31 32 Mt 1) S B 51 -

fa] B TwinCAT Project3”(1 -MEE)
4 H,i TwinCAT Project3
bl SYSTEM
MOTION
PLC
SAFETY
@ C++
VISION
ANALYTICS
4 /0
4 "L Devices
4 &3 Device 4 (EtherCAT)
= Image
% Image-Info
2 SyncUnits
b Inputs
b Outputs
b InfoData
b @ Box 1 (PFFFFFFFF RFFFFFFFF) ]

w1 VIappings

fEiRdlE=

EMEEAE -l|[@ss0||dsso| @sEEmo |
* A -

€3 2024/11/26 14:23:03 926 ms | 'Box 1 (PFFFFFFFF RFFFEFFFR)' (1000

o 2024/11/26 14:23:03 926 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)’ (100°
Status '0x0011' read and "0x0002" expected. AL Status Code '0x0

€3 2024/11/26 14:23:03 711 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)' (100

o 2024/11/26 14:23:03 711 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)’ (1007
Status '0x0011' read and '0x0002' expected. AL Status Code '0x0

€ 2024/11/26 14:23:03 565 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)' (100°

o 2024/11/26 14:23:03 565 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)’ (100°
Status "M read and "N evnerted. Al Status Code Ml

K 19-22 TwinCAT Mt B A1

AT Box 1, FEA RIS 07 S A By EtherCAT, 3 /iy Adva

nced Settings...:
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-] p

FHEEREEECrl+) p-

@] B2 TwinCAT Project3"(1 MRE) Type: o
4 Ll TwinCAT Project3 o
b @l sYsTEM Product/Revision: -1/ -1

Auto Inc Addr:

5 2]

Advanced Settings.. ]

EtherCAT Addr: (O LIl

Identification ] .:

Previous Port: Master
a
4 % Devices ESk
4 5= Device 4 (EtherCAT)
2% Image

22 Image-Info
2 SyncUnits

/

b Inputs.
b W Outputs
b @ InfoData
4 @ Box 1 (PFFFFFFFF RFFFFFFFF)
4 W InfoData
#1 State
&7 Mappings EMEEAR - O &0 | Clear | %5 + IntelliSense  ~
e ~ mE
€) 2024711726 14:23:03 926 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)’ (1001): state change aborted (requested 'PREOP', back to 'INIT).
o 2024/11/26 14:23:03 926 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)' (1001): 'INIT to PREOP' failed! Error: 'check device state for PREOP', AL
Status '0x0011' read and '0x0002' expected. AL Status Code "0x0016 - Invalid mailbox configuration'
€3 2024/11/26 14:23:03 711 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)’ (1001): state change aborted (requested 'PREOP', back to 'INIT).
o 2024/11/26 14:23:03 711 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)’ (1001): 'INIT to PREOP' failed! Error: "check device state for PREOP". AL
Status '0x0011' read and '0x0002' expected. AL Status Code '0x0016 - Invalid mailbox configuration’
) 2024/11/26 14:23:03 565 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)’ (1001): state change aborted (requested 'PREOP', back to 'INIT).
] 2024/11/26 14:23:03 565 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)" (1001): 'INIT to PREOP' failed! Error: 'check device state for PREOP', AL
Status '0x0011' read and '0x0002" expected. AL Status Code "0x0016 - Invalid mailbox configuration’
€3 2024711726 14:23:03 310 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)' (1001): state change aborted (requested 'PREOP', back to 'INIT").
a 2024/11/26 14:23:03 310 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)' (1001): 'INIT to PREOP' failed! Error: ‘check device state for PREOP". AL

Status '0x0011' read and '0x0002' expected. AL Status Code "0x0016 - Invalid mailbox configuration’

K 19-23 Advanced Settings

iX B 3% K7~ A7 Download from List...:

Advanced Settings X
- General Hex Editor
- Behavior
Timeout Settings 0000 80 OE 44 EE 10 00 00 00 00 00 00 00 00 00 CB A
0010 €6 07 00 00 04 09 00 00 00 02 00 00 00 00 00

- |dentification
0020 00 00 00 00 00 00 00 Q0 00 00 00 Q0 00 00 00

MMU / SM 0030 00 10 80 00 80 10 80 Q0 06 00 00 00 00 00 00

Init Commands 0040 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

Mailbox 0050 00 00 00 0O 00 00 00 0D 00 00 00 00 00 00 0D

o 0060 00 00 00 00 00 00 00 Q0 00 00 00 00 00 00 00

Distributed Clock 0070 00 00 00 00 00 00 00 00 00 00 00 00 OF 00 01
0080 CR 00 39 00 08 20 52 65 €E 65 73 &1 73 20 45 . Renesas Et

TI E2PROM 0090 €8 €5 72 43 41 54 20 52 SA 2F 4E 32 20 45 €F 45 herCAT RZ/N2 EoE
AD 20 32 70 6F 72 74 13 52 €5 6E 65 73 61 73 20 52 2port.Renesas R

00
Configured Stati  |0gg0 =3 2F 4% 32 20 47 72 €F 75 70 03 53 7% €F 63 €8 Z/N2 Group.Synch

nhanced Link C
art View

[ o]

FPGA

- Memory Sy

ik = HESC Access
E2PROM
Hex Editor

00C0
00D0
00EQ
00FD
0100
0110

0130
0140
0150
0160
0170
0120
0150
0120
01B0
01C0
01D0
01E0
<

72 6F 6E 02 44 43 09 5S4 72 50 44 4F 2D 4D €1 70 ron.DC.TxFDO-Map
0C 49 6E 70 75 74 43 €F 75 6E 74 €5 72 09 52 78 .InputCounter.Rx
50 44 4F 2D 4D €1 70 OD 4F 75 74 70 75 74 43 &F PDO-Map.OutputCo
75 €E 74 65 72 FF 1E 00 10 00 02 00 01 01 01 23 unter..........§

ownload form
>

Download Read from File...

Upload Write to File.

K 19-24 Hex Editor

List...

Download from Li

FATE N ESI [ 4 2] EEPROM H, 3X B T 3RATHCE 20U 11, Frblik
#% Renesas EtherCAT RZ/N2 EOE 2port, H1HREC & 2% = R 36 3% 5 3
port J5 2% 11 ESI SCH3E4T T 3o
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IR AT Projecs s x
@ o] 2] Gwars =
ama
ol
&1 RBEE TwinCAT Project3” (1 42H) Tyee E":E: — AT
4 {ll TwinCAT Projecty . R
bl srstem Frodociy i
& woron s Idertification
e TMMU /SM | e eepROM
B swery EthercAT| Irit Commarg .
1 ¥ Distributed Clock Avaiabls EEFROM Desorplims 0 Shor Hidden Devices o
@ vision = ESC Access i1 780 EWeiCAT P Pkl Boues [EPPTams) - E
& anaurmics predoadl E9ROM 4 EUPmiCAT P ek D [EF7So] —
< BEw Configureq | i EICAT Fsdhus Bowss EX [ERX e
B b Edany &5l EWeiCAT Fsidous Bowes EX [EPOvar
& Davices Esl: ¢ 3 EthmiCAT Fsbus Bones £ o
4 % Device 4 (EtherCAT) SmarViey | g By EibeiCAT Fisdbus Bowes E0202
£% image Hex Editor | fi ERaCAT Fidbus Boss: G20
2% image-info G o EVhmiCAT Fsbus Bones 0 Tos
2 Symct i3 EIheiCAT Fisdbus Bowss R Tosi
» ,E::‘; - Memory (CAT Fiidbus Bonss ERZ0r)
(AT Fisdous Boses ER2T0d
b W Outputs (CAT Pt Bones £
b @ infoDota ElheiCAT Fiidus Eoves (ERdes)
4 @ Box | (PRFFFFITR REFFFFF (AT Fiedous Boves RS
+ W infoDota iCAT Fikdbus Boes £l
# s ElbeiCAT Fildbus Boves ERTuc]
. i iy EWeiTAT Fiskdous Bowes ERon]
il Mapping: - EvaBosd lilsisces]
% @ EvaBoad [Sample Soutce Demas] Browne
5% Misceloneous
- 4 EipmAT P comier b FUTA094)
5 4R Fereean €
s EerCaT RERTEE 3 !
5 i Reness: P22 Group - from Lis..
Upload | Wrieiofle. |
as wil

K] 19-25 ESI [ T4k

TG, BATA5E Device x(EtherCAT)H bk 45 5 BB 1 A In &
o IFSERUEE TE (2% 130 .

Ji —~ Device 4 (EtherCA ] l

jE Image *a SENNERIAN)... ne

2 SyncUnits ‘o EINREEG).. Shift+Alt+A
Inputs E e Del

W Outputs ExEM)

& InfoData

2 Box 1 (Renesas E

& Mappings

28 Image-Inf

Change Netld...

v v v v v

Save Device 4 (EtherCAT) As...

Append EtherCAT Cmd

Append Dynamic Container

Online Reset

Online Reload

Online Delete
:‘:( Scan

Change Id...

Change To 3
ol E#m Cirl+C
¥ =M Ctrl+X

F(P) Cirl+V

Paste with Links

el Independent Project File

= Disable

K 19-26 2% Device
19.6 EtherCAT EOE B&fE

7E 52 % EEPROM T~ %k ESI [E4F 8 Hriafiis inik & j5, #0E Device Al
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TLWES], WP G LED 56k GERIER) | 3 A —BURFF R
SRR 36, S M AT B SR T (IR T

i 19-27 EtherCAT JRZEAT

19.6.1 EIO izt

HTRATER LR EOE TAEEER 1 EIO Wi, DNt E42#k47 EIO M, 7
ApEIRES, FAHRME =4 USER LED f£4 EIO [ffi A, [H%] TwinCAT, #ik
Rii5 Device x(EtherCAT)->Box 1(Renesas EtherCAT RZ/N2 EOE 2port)->RxPD

0-Map->OutputCounter:

@G- o)k
EEERAEEREER(Culy) P~
] B Etherkit'(1 TAE)
4 ] Etherkit
b @l sysTEm
MOTION
@l ric
SAFETY
E C++
VISION
& anaLYTICS
4 110
4 % Devices
4 = Device 4 (EtherCAT)
j: Image
2% Image-Info
2 SyncUnits
Inputs.
W Outputs
@ InfoData
4 ¥ Box 1 (Renesas EtherCAT RZ/N2 EoE 2port)
b TxPDO-Map
4 W RxPDO-Map

b & WeState

Ve oge

New Yflue: Force... Release _Write‘--

3
3
3
3

b @ InfoData
&% Mappings

K 19-28 EtherCAT Mk H
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eI B F & AR ER A B =8 USER LED oAb T KATIRES, XERMISEHAL B
41 Online, ¥ H Write Value: 1

EtherKit + X

Variable Flags

Value: 0 N

New Value: Force... Release [ wrie. ]

Comment: /

Set Value Dialog ’ X

S | —
Hex: Cancel
Eool: 0 1 Hex Edi...
Binaw: o1 oo 0 00 |
Bit Size: O1 O8 O16 @32 O6t O

K 19-29 EIO %l )\l LED

BB AT DL B MG T AR B B =8 LEDO (Z047) , EIO MR IEH, 45kt
n] DABE = 228 HAth value 2HE, =BG AFH) LED FE4)ZREAT N

powered by

K 19-30 EIO %l Mk LED
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19.6.2 EOE izt

TTIFLAR MG oAy, i35 3l s A& G o I e BB A 1P

[ T T Adapter
| 0 xR 4 B X
ME  #Z=
EEERT A '
it Ethernet ...

P ASIX USB to Gigabit Ethernet Family Adapter #2 -

nternet HHWVEEE 4 (TCP/IPv4) Bt »

F=A
=R FFITE (O):

I Microsoft MEEFE MNEREILIIRE, WAL SHERN 1P B8, &, FEENM
T8 VMware Bridge Protocal EEREERMFEESN IP EE.

BB Microsoft FIEEAISTIHFHTENALS
’:I?TwinCAT RT-Ethernet Filter Driver . -
TANpcap Packet Driver (NPCAP) O SFEREE 1P 18H0) ]'))1__%. —]—. !IEI Ip‘ré: .E.
Hqos grEaitaEs (@ =/ MEAY IP HERE(S):

A Internet HMUAEE 4 (TCP/IPv4)

[l & Microsoft ﬂﬂ%@éﬁ%&&fﬁiﬁmﬂi
<

1P $th(D): | 192 . 168 . 10 . 99

FRIEERE(U): | 255,255,235, 0

ZE(N)... HE(U)
ik

ERARIE(D): |

K 19-31 FuhIP &E

[0 2] TwinCAT, AT Box 1, #$f EtherCAT->Advanced Settings...->M
ailBox->EOE->1 & IP Port, 1 E ML IP 155

ERSEEESERE "Wl Etherkit + X

I
@& o-a|p= General [ EtherCAT |DC  Process Data Plc  Startup CoE - Online Online.
EERRSREREEE(Cl) P~ -
T 255 Etherkit'(1 AJRE) Type: [ReneNginercAT R2/N2 EoE 2port |
4 ol Etherkit isi 2308 512‘
>l veren proghet/Reision: (2308 /512 e |
MOTION foinc addr: [0 Y
Bl ric
SAFETY EtherCAT Addr: [] [1001 S || Advanced Settings. |
[ ce+ 5
& vision Identification o >
& AnaLvTICS Previous Port: Master dvan .
<« @o =
4 % Devices ESh CATWInCAT\3.1\Config\l¢ . General
.= D:vicea(stherc.m Behavior
ax :""559 i Timeout Settin MVirtual Ethernet Port
22 Image-Info Fcat
PN dentificatior Virtual MAC 020105 40 03 €0
b2 SyncUnits FMMU / §]
» .
o g“’(““( i init Compffands O 5witch Port
utputs :
b @ infoData i Mailbox @1p Port
CoE

4[ R Box 1 (Renesas EtherCAT RZ/N2 EoE 2port) |

. N
: ODbHep vE P
TxPDO-Map Name Online Typt o DEEated Clock
- istributed Clod
4 W RxPDO-Map # InputCounter 0 upll fo A @ 1P Address 192.168. 10 .100
B QutputCounter ccess
b Westat # Westate 0 BIT Subnet Mask: 255.255.255. 0
cState
&
b @ InfoData InputToggle 1 o Defait Gateway:_[192.168..10 .90 |
2 Mappings # State 5128 UIN s
#1 Adehddr 1023.856.5.110..  AMS DN Server: l:l

B QutputCounter 1 upil DNS Name: l:l

[JTime Stamp Requested

K 19-32 Mk 1P & &
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SR ERCE JE, A THURE I ] EtherCAT EOE X} 32 Mui#4T ping I

T
® TufiIP: 192.168.10.99

® JAufiIP: 192.168.10.100

e with EOE Project!

reb
reboot
msh >reboot
A
Thread Opers stem
5 1272024 19:60:07
y RT-Thread team

spio execution!

interface device: ed (Default)

1
11 22 33 44
P LINK_UP INTERNET_DOWN DHCP_DISABLE ETHARP BROADCAST IGMP

] CAWindows\system32\amd.ex X +

Microsoft Windows [fzZA< 10.0.190u45.5011]
(c) Microsoft Corporation, fREFFE o

C:\Users\20537>ping 192.168.10.160

1E7E Ping 192.168.10.100 27 32 FHHIIE:
EH 192.168.10.100 I ;

it i
Bif | =1Ums TTL=255

- =0 (8% £%),

C:\Users\20537>

19-33 3 \ulifdi i} EOE #E4T ping I

19.7 3B 3 ODUKR EOE BE

H A< TAEERIN J 2 3 1 BLUK I EOE, 4048 H =" 1 EOE 3845 1H 81

AREY I HATICE

19.7.1 FSP it &

B IREST T AR T ) FSP B & AT

FATA SSC stack B NG =4 ph
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EE o f: - apps\RT-ThreadStudi L Ketherkit_ethercat_eoe - FSP Smart Configurator
Fle Window Run Help

5} *[etherkit ethercat eoe] FSP Configuration X = B % FsPvis

Stacks Configuration 0 E =1 )

Generate Project Content

£ Extend Stack » %) Remowe

Threads &) New Thresd i) Remove [5]  g_ethercat ssc port0 EtherCAT SSC Port (rm_ethercat ssc_port) &) New Stack >
Stacks

~ i HAL/Common
@ g joport I/O Part (r_jopart) 49 g_ethercat_ssc_portd EtherCAT S5C Port (rm_ethercat_ssc_port)
48 Memory config check
4 g uartd UART (r sci_uart)
[ 48 g_cthercat ssc_portd EtherCAT 55C Port frm_cthercat_ssc_port) | @

& g_ether0 Ethernet (r_gmac) i ; i
4 g ether_phy0 Ethernet @ g_ether_phy1 Ethernet 4 g_timer0 Timer,
(r_ether_phy) (r_ether_phy) Compare Match (r_cmt)
® ) New 5 & Ethernet (r_ether_phy) ||
T T
. . 4 g_ether selectord @ g_ether_selectorl
Objects &) New Object » %) Remove Eihernet Ethernet
(r_ether_selector) (r_ether_selector)
@ @

& 19-34 phy2 #sh0

SRIGHCE phy2 HEIEECH 2, phy address A 3 CHRHE R #E M &5k v
O o, FIRTEEM-RES AP EE N, FFHRE DKM EE R 2L

manufac
Fle Window Bun Help

4t [etherkit_ethercat_eoe] FSP Configuration X = O “ FsP Visualization

Stacks Configuration The active editor element does not use this vi

Generate Project Content

Threads &) New Thread %) Remove [5]  g_ethercat ssc portd EtherCAT $SC Port (rm _ethercat ssc port) &) New Stack » =% Fxtend Stack = %) Remove
v & HAL/Common
a - 2
@ g_ioport I/0 Port (r_ioport) 47 g_ethercat_ssc_port0 EtherCAT SSC Port (rm_ethercat_ssc_port)

48 Memory config check
4 g_uart) UART (r_sci uart)

hercat_ssc_pori) EtherCAT SSC Port (rm_ethercat ssc port)] ey @

g_ctherd Ethernet (r_gmac)

@ g_timerD Timer,
Compare Match (r_cm

T
A @ g_ether_phy0 Ethernet $ g_c ernet
Objects \ &) New Object » 1] Remove (r-ether_phy) (r-ether_phy)

®© © Pl ®

< § / >

Summary‘ BSP‘ Clocks | Pins ‘Imermpis‘ Event Links|

[T Properties [2] Problems 7§ =0 B Console
REZ/N FsP
g_ether_phy2 Ethernet (r_ether phy) = —
Extracting from pack: Renesas.RZN.2.0.8.pack
Settings  Property Value Mothing to do>
v Comman Extracting from pack: Renesas.RZN_mcu_rzn2l.2.0.0.pack
Parameter Checking Default (B5P) <Mothing to do>
- Extracting components. ..
VSCB541 Target Disabled Board Support Package Common Files
KSZ9131 Target Disabled ~3Memory Config Checking
KSZ9031 Target Disabled ->I/0 Port .
->Arm CMSIS Version 5 - Core
KSZ8081 Target Disabled ->RSK+RZN2L Board Support Files (xSPI® x1 boot mode)
KSZ8041 Target Disabled ~>Board support package for ROAD7GOBANBAGEG
[Gser ov Targer Erabied ] ->Board support package for RZN2L
-3Board support packsge for RaNL - F5P Data
~ Module g_ether_phy2 Ethernet (r_ether_phy) ~>Compare Match Ti
Name o_ether_phy2 ->Ethernet P
T = ] phy2iliti # A2 ~>Ethernet Selector
e ->Ethernet Switch
PHY-LS| Address 3 ] phy address &% A43(011) “>Ethernet
PHY-LSI Reset Completion Timeout 0x00020000 ->SCI UART
Flow Control Disable ~>EtherCAT Slave Stack Code port for RZ microprocessors
Extracting From pack: Arm.CNSISS.5.7.84renesas.l.fsp.2.0.0.pack
Port Type. ) EtherCAT Extracted file: rzn/arm/CMSIS_S/LICENSE.txt
Phy LS type. User own PHY ; ) Extracted file: rzn/arm/CMSIS_5/QMSIS/Core R/Include/cmsis_gec.h
Port Custom Init Function ether phy targets_initialize. 8211 rgmii a-o R il 1iA Extracted file: ran/arm/CMSIS_5/QNSIS/Core_R/Include/core Ers2.h
Extracted file: rzn/arm/CMSIS_5/CNSIS/Core R/Include/cnsis_iccarm.h
Select MDIO type GMAC Extracted file: rzn/arm/CMSIS_5/CMSIS/Core_R/Include/cmsis) :omp)ler h
Auto Negotiation oN Extracted file: rzn/arm/CMSIS_5/CNSIS/Core R/Include/cmsis_cpls.
Speed & 1o0m Extracted file: m/am/msxs,s/cnsxs/corein/mdune/mns,versmn.n
Extracting from pack: Renesas.RZN board_rzn2l rsk.2.0.0.pac
Duplex FuLL <Nothing to do>
Reset Port 13 Extracting from pack: Renesas.RZN.2.0.0.pack
Reset Pin . <Mothing to do>
Extracting from pack: Renesas.RZN_mcu_rzn2l.2.0.0.pack
Reset assert fime. 15000 Nothing to do»

K] 19-35 phy ¥l &

B TRORECE DI, fiRE ETH2;
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File Window Run Help
{5 “[etherkit_sthercat_soe] FSP Configuration X =g ¢

Pin Configuration i
Generate Project Content

Select Pin Configuration [l Export to CSV file Configure Pin Driver Warnings
RSK+RZN2L ~| Manage configurations... Generate data: |g_bsp_pin_cfg
Pin Selection = 1% Pin configuration “J Cycle Pin Group
|Typ?mtertm ‘ Name Value Lock  Link o
P = Pin Group Selection Mixed
3 i [_RGMIl mode |
w222 Operation Mode RGMI| mode
v 222 ~ Input/Output
e - None
o pae None
+ Other Pins v PO03 i
v« Beripherals Nene
+ Connectivity:CANFD Py ETH2 RXC v p2sl o =
v Connectivity:ETHER ESC ETH2 RXDO vpesg =
+ ETHER ESC ETH2_RXD1 P40 i >
v« Connectivity:ETHER_ETH ETH2 RXD2 VP22 i L
-+ ETHERETHD ETH2_RXD3 + P00 B >
 ETHER ETHA ETH2_RXCTL + POO_1 i >
- None v
Connectivigy:ETHER_ETHSW Module name:  ETHER ETH2
 ConnectivilkETHER GMAC
+ Connectivity§C .

Pin Function | Pin Number\

Summary | BSP C|o:kn|errup|s Event Links | Stacks | Components

= T

K 19-36 {#fE ETH2

P IRATE E ESC %R ETH2 f) LINK 31, 4> 7%If & ESC_LINKACT2(P
22 1)1 ESC PHYLINK2(P0O 5); ULAbTRZEER: thibnE P2 1 i 5H, &
BTk Zs I WERYIREAE, BRI

@ Di\manufacture a
Fle Window Run Help

{5} *[etherkit ethercat eoe] FSP Configuration X =g =

Pin Configuration

Generate Project Content

Select Pin Configuration i Export ta CSV file  [E Configure Pin Driver Warnings.

RSK+RZN2L | Manage configurations. Generate data: |g_bsp_pin_cfg

Pin Selection

= 1% Pin configuration ~J Cycle Pin Group.

[Type fiter text | | Name Value Lock  Link ~
PR ~ ESC_LATCHO Nane
g ESC_LATCH1 None
b33 ESC_LEDERR v p203 g [ =
v pas ESC_LEDRUN v P202 )
. pae ESC_LEDSTER None
+ Other Pins ESC_LINKACTO v P201 )
« + Peripherals ESC_LINKACT1 v P20 4 & [
 ComnecthisCANFD 7 [ecuhace = DT pe A RP22_VE N 95 T Al s IS )
iy one . .
v ETHER_ESC - E*E 15, Tiflfe
= ESC_MDIO None fedE G, MHfE
. ESC_PHVLINKD v P10.4 &
ESC_PHYLINK1 < P05 S &
ESC PHYLINK2 v P00 S &
ESC_RESETOUT# None v
ETHER ETHSW Module name: ETHER_ESC
THER_GMAC
v Connectivity§C .
Pin Function| Pin Numbea
Summary | BSP | Clock: errupts | Event Links | Stacks| Components »
M Pronerties [ Broblems r & = 8 B console

19-37 Bi&E ESC

Sel B IREC B T LRl A S 1 [l B TR PR AR R BT K
s
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19.7.2 ESI E-F#H

[ RE 1 S A 175 A AT R EOE Ml i Ihig AT, #5 HA13TIF TwinCAT
3 RAFFHE WS, T4 R EtherCAT 4% J5 Se B I NG, 0 E s RIS,

[l Etherkit - TeXasshell
T RSO WEYV) WEP) S£EE) D)  TwinCAT TwinSAFE  PLC  EBAM) Scope TR EOW) EEH)

: |8 -2 |9« @ <[ Debug -/ TwinCATRT (x64) ~ b WM. | # meR=
% Build 4024.56 (Loaded ~| _ 3 B2 \ 2RE |':'A o | | Etherit - <local - | |
—
R
@a-o-a|p-] General Adapter EtherCAT Online CoE - Online
EERESREREESCH+) P
] #BsrsEe EtheriGt (1 NAE) Name: [pevice 2 Ethercan | e [z |
4 Ll Etherkit .
> @ sysTEm Object 1d: |0'x03010020 ‘
=
“ & MOTIGN Type: [EthercaT Master |
b NC-Task 1 SAF
e Comment
SAFETY
[l c++
& vision
ANALYTICS
4 o
[Disabled Create symbols[]
13
3 nputs
b Outputs ps: MR INESIAfF A28 1, B A1 20 355 1A 1T
[ Activate Free Run
| S
B[ % Box 1 (Renesas EtherCAT RZ/N2 EoF 2port) Number Box Name Address Type
33
ax TEPETE =1 Box 1 (Renesas Ether.. 1001 Renesas |
B =0

P 19-38 FHH Mk 4%

27 19.54 %: HH EEPROM [Eff, —FERIPE, AR K EERE
it EfE 4. Renesas EtherCAT RZ/N2 EoE 3port [2308 / 768], sidikesi[d]
i

K] 19-39 FE3Hr EST [F 14
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B SERUE TAT 7R EEEH M R B & I B, R RUE B B ik
2N Box 1 (Renesas EtherCAT RZ/N2 EoE 3port);

ErpEEREEE
e —
@8- | #[=] General EtherCAT DC  ProcessData Plc  Startup CoE - Online  Online
SRS EEIEE(Cul+) p-
12 e Etherkit (1 NEE) Type: [Renesas EtherCAT RE/NZ EoE 3port |
a4 ol Etherkit Product/Revisi 2308/ 768
> Gl sveTEM roduct/Revision: | |

4 [= moTiIoN Auto Inc Addr: l:l

L, NC-Task 1 SAF

PLC EtherCAT Addr: [ |1001 = Advanced Settings...
AFETY ~
Blcer Identification 0 =
] vision Previous Port: Master
& anaLvTics
4 1/0 ESI: ‘C:\TwinCAT\3‘1\CDHﬁg\IU\EthErCAT\Renesas EtherCAT RZN2 EoE.xn

4 % Devices

4 = Device 2 (EtherCAT)

B Image

*B |mage-Info

b 2 SyncUnits
b0 Inputs
b W Outputs
b @ InfoData
4[[iR Box 1 (Renesas EtherCAT RZ/N2 EcE 3port) | Nams Online Type Size  =Add.. In/Out User.. Linked to
> ' TxPDO-Map #1 InputCounter 0 UDINT 40 300 Input 0
> W RPDO-Map #1 WeState 0 BIT 01 15221 Input O
b WcState .
b B Infobats nputToggle 1 BIT 01 15241 Input O
23 Mappings ¥l State 8 UINT 2.0 1548.0 Input O
#1 AdsAddr 10.23.8.56.3.1:10.. AMSADDR 8.0 1550.0 Input O
B OutputCounter 0 UDINT 40 390  Outp.. 0

K] 19-40 =i 1 EOE

JG 42 EOE J ki

W

HIJLE T
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£ 20 = EtherCAT-COE fH)F2

20.1 &9

EtherCAT CoE (CAN over EtherCAT) /& EtherCAT P H [ —FiE S
W, B4 CANopen iR EWMNAERF] EtherCAT Mg, FT /MmN RL T
WEBERAEIRAZ# . E454G T CANopen )5 FHIVER EtherCAT HImtEREM
B, TZHT I B 123354 B R 2% S 403k .

PLR & CoE M) BhF AN T fE -
1. 3T CANopen:

o CoE WIMHJZEHERMH T CANopen [F¥#&Whil, GFERTRT M
(Object Dictionary) FIZEfFIARSS o

o X RYHE L WASH. WEX GAEH B, TR 7%
(] ) ELERAEE

2. SCRFPRUENR S -

o SDO (Service Data Object) : AT &Xf & I & A2 WrE S,
FVFEuh 5 N T KA =R E (WSHECE)

o PDO (Process Data Object) : AT S2HfiEfE, f&%i/DEHEEN
JE P R, SRR e R

o Emergency (EMCY) JHE: H THERAZAREHIN.

o NMT (Network Management) : RLMZREFLTNEE, W53, =1k
FE AL

3. RRUER:

o BtherCAT KR ZeaitA mk i B RE ST, £ CoE fE LAEARMILE
AR o (R 8 A AT R A e

4. FHEFBATER:
o EHT TARARE. SR, SRE KRS ERE.
5. X RIS
o WS LR S KL R T RCE A T B

o EtherCAT i CoE thilvimIXN R, LStk
165 T Ft 231 T



B B NFNSER $) .
6. HEINH:
o FITFLRE RAEHE MBS (RIS .
o MTWEE. WHMEE XA THETH.

A R WA {8 B Beckhoff TwinCAT3 F1 EtherKit FF &M SZHH EtherCAT
COE F UG5, Zant] TR C S R CSP K CSV P Fh R =,

20.2 RIHAER
SHH 19 & EtherCAT-EOE ff8, IHANARFEIR,

20.3 TwinCAT3 Bc &

203.1 £E ESI X

JA ) TwinCAT Z |/, K RAGSCHFJe a8 ) EST SCHFE il 2] TwinCAT H
bR E:  “. . \TwinCAT\3. x\Config\TO\EtherCAT”

WA MErRAR EST XA T: .. \board\ports\ESI File\Renesas Et
herCAT RZN2 CoE CDP. xml”
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HFREE » AIBEEE (C) > TwinCAT > 3. » Config » lo » EtherCAT » ] 1 N
Eé{lﬁ

= P

I Beckhoff EPBiccxml Microsoft Edge . 15 KB
# @ Beckhoff EPSoccml Microsoft Edge ... 2,079 KB
# @ Beckhoff EPPIxxml Microsoft Edge . 922 KB
# @ Beckhoff EPP2xxxxml Microsoft Edge ...

# @ Beckhoff EPP3woxaml
at. (@ Beckhoff EPPAwxaml
€ Beckhoff EPPSomxml
I Beckhoff EPPGIxxmI
@ Beckhoff EPPTx00xml
@ Beckhoff EPPGooxml
@ Beckhoff EPxOxaml
@ Beckhoff EPXs0oxxml
oM @ Beckhoff EQl:owxml
@ Beckhoff EQ2000ml
@ Beckhoff EQ30cxml
@ Beckhoff ERTxoocXML
@ Beckhoff ER2x00XML
© Beckhoff ER300LXML
@ Beckhoff ER4xccxm|
€ Beckhoff ERSxowxm|
@ Beckhoff ERGo0uxm|
@ Beckhoff ER7x000xm|
@ Beckhoff ERBioocxm|
I Beckhoff ERPZ00xml
@ Beckhoff ERPGI00txmI
€ Beckhoff EtherCAT EvaBoard xml
I Beckhoff EtherCAT Terminals.xml
@ Beckhoff FR1XX0Xxm!
€ Beckhoff Foxoouxml
I Beckhoff FM30ccxml
© Beckhoff ILoox-B110.xml
@ Beckhoff PS5l
| € Renesas EtherCAT RIN2 CoE CDPaml

Microsaft Edge .
Microsoft Edge ..
Microseft Edge
Microsoft Edge ..
Microsoft Edge ..
Microsoft Edge ..
Microsoft Edge
Mierosaft Edge .
Microseft Edge
Microsoft Edge ..
Microsoft Edge ..
Microsoft Edge ..
Microsoft Edge ..
Microsaft Edge .
Microsoft Edge ..
Microseft Edge
Microsoft Edge ..
Microsoft Edge ..
Microsoft Edge ..
Microsoft Edge
Mierosaft Edge .
Microseft Edge
Microsoft Edge ..
Microsoft Edge ..
Microsoft Edge ..
Microsoft Edge ..
Microsaft Edge .
Microsoft Edge ..
Microsoft Edge

2.COE ESIZC A

€ Renesas EtherCAT RZN2 EoExml 2024-12-4 Microsoft Edge

@ Renesas EtherCAT RZT2 CiAd02 FoE CDP.xml 2024-4-26 9:51 Microsoft Edge ..

@ Renesas EtherCAT RZT2 CiAd02.xml 2023-8-30 Microsoft Edge ..

€ Renesas EtherCAT RZT2 EoExml 2022-8-311 Microsoft Edge

@ Renesas EtherCAT RZT2 FoExml 2023-5-23 16:03 Mierosaft Edge .

€ Renesas EtherCAT RZT2xml 2023-8-30 16:04 Microseft Edge

@ Renesas RZT2 configxml 2023-8-30 16:06 Microsoft Edge ..

@ RZT2 EtherCATxml 2024-2-2 16:25 Microsoft Edge ..

@ 55C-Devicexml 2024-2-2 16:24 Microsoft Edge .. 618

K 20-1 2235 ESI Sk

20.3.2 xhA TwinCAT M-EIEE)

5% 1932 /I, IR

20.4 FSP X Studio fic&

20.4.1 FSP i &

e FoREE DI W MGALIC & 1, FTIF %2 RZN-FSP 2.0.0, EHFRANT LR
AR H %
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I8 5P Smart Configur:

: ator
[Ee] window Run Help 3 5 File

New >
port >
2 0penB B TE T #xmis#
Close Cerl+W
CloseAll  Curl+Shift+ W
Save Ctrl+S
Save All Ctrl+Shift+S
Exit

[0 Properties [2] Problems

The active part does not provide properties.

= B % FsP Visualization

The activ

ement does not use this

2024710731 9:21

e O g I TERXHHE x
« 4 [ | manutacture_apps > RT-Threadstudio > workspace > ethercat coe > | v|0| | & ethercat ece mmm »
|y SR B u |
£ EGE £ ESN
# REEE

[ . settings 20241112 15:06 e
X wscode 2024/1171215:04 =
hé ’ board 2024/11/12 15:00 B
e i build 2024/11/1215:03 B
Sl - Debug 2024/11/12 1512 R
metadata librari 2024/11/12 15:00 =
etherki ctherc rtthresd 2024/11/12 15:00 B
EtherkiEAE] rzn 2024/11/12 15:00 =
; 2024/11/12 15:00 =R
2024/11/12 15:00 =
2024/11/12 15:00 p
2024/11/12 15:00 =

Microsoft Edge ...

4 # ¥ configuration.xml

126 KB

STHE(N): ‘

uration.m

ey, -] [FSP Configuration XML file ( |

K] 20-2 4TJF fsp BLE

| FT7FO) I B

BTATAT UL N AME 5 HIBIBCE : s New Stack, FF¥SHN ethercat ssc po

rt M5

o

Generate Project Content

LI 757 FSP Visuahization

£ 22

4Z) New Stack = == Eutend Stack = 3] Rernove

Analog

rt)

ry

& Add |
Rece|
recor

Connectivity
Input
Manitoring
MNetworking
RTOS
Storage
System
Timers

Transfer

4 Search..

¥

¥

]

e

¢ ¢ ¢ ¢ e

EtherCAT S5C Port (rm_ethercat_ssc_port)

CYITIICE
[ @ BB B
c .rmz__ i mo_ pad s @@

Ethernet (r_ether_phy)
Ethernet (r_sther_selector)
Ethernet (r_ethsw)
Ethernet (r_gmac)
FreeRTOS+TCP

I‘:s-.

L - L2

K 20-3 7NN ethercat ssc port #Mi5

lC & ethercat ssc_port: fZ0{ Reset Port Ny P13 4, [A]if EEPROM_Size K/)

% B N Under 32Kbits;
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{5} [etherkit_ethercat_cae] FSP Configuration X =8
Stacks Configuration g
Generate Project Content
Threads &) News Thread %] Remove g_ethercat ssc_port0 EtherCAT SSC Port (rm_ethercat_ssc_port) ] New §> =2 Extend Stack = %) Remove
Stacks
v £ HAL/Commen
. . "
4 g_ioport I/O Port (r_ioport) )
42 Memory config check
g T sqi uart) n
4 g_ethercat_ssc_partd EtherCAT SSC Port (rm_sthercat._ssc_port) (i)
1 1
@ g_ether_phy0 Ethernet 4 g_ether_phyl Ethernet | | 5% Add Ethernet PHY 4 g_timer0 Timer,
(r_ether_phy) (r_ether_phy) Driver ch2 Compare Match (r_cm
® ® ®
ry ry
Objects &) New Object > ) Remove @ g_ether_selectord @ g_ether selector1
Ethernet Ethernet
(r_ether_selector) (r_ether_selector)
@ @
v
< >

Summary |BSP | Clocks |Pins | Interrupts | Event Links | Stacks | Components|

[ Properties [2] Problems & = 8 B console
g_ethercat _ssc_port0 EtherCAT SSC Port (rm_ethercat ssc_port) No consoles to display at this time.

Settings  Property Value
~ Comman
Parameter Checkin: Default (BSP)
| Reset Port p134 io
~ Module g_ethercat ssc_portd EtherCAT SSC Port (rm _eth:
5 PHY
> Delay Time of TXC
> Interrupts

Name g_ethercat ssc_port0
| EEPROM Size Under 32Kbits !’

K 20-4 ethercat ssc_port FiC B

fEREM R, MEMRRESH, XRATEMPE A phy (phy0 Fl phy
D, HpFHEEENZ, EtherKit ffH 172 rtl8211 MK, FHATEHE" FSP )
XHEREEN, (ARG 7P EE CN-RED, BRI T 5 Bk
B, FN3E MDIO 2578 GMAC, ¥ & M-E¥J4h4k [0l B 5L phy rt18211
f initial() (JEEMAS EOE TRKEARD ;
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{5 [etherkit_ethercat cae] FSP Configuration % SHE

Stacks Configuration

Generate Project Content

Threads &) New Thread i) Remove g_ethercat ssc_portd EtherCAT SSC Port (rm_ethercat ssc_port) &) Now Stack » =& Extend Stack - 4] Remove
Stacks
~ g HAL/Common
; ) ~
# g_foport /O Port (r_ioport) 4 g_ethercat ssc_port0 EtherCAT SSC Port (rm_ethercat_ssc_port)
49 Memory config check
% g_uartd UART (r_sci_uarf)
[ g_sthercat _ssc_port0 EtherCAT SSC Port (rm_sthercat_ssc_port)| ®
rs
T T T
@ g_ether_phy1 Ethernet | | 5 Add Ethernet PHY @ g_timer0 Timer,
(r_ether_phy) Driver ch2 Compare Match (r_cm
@ ®
s ry
T I
Objects 4] New Object » %) Rermove @ g_ether_selectord @ g_ether selectorl
Ethernet Ethernet
(r_ether selector) (r_ether selector)
@ @
v
< >

Summary \ BSP \ Clocks \ Pins | Interrupts | Event Links | Stacks | Components

&Y B4 § = 0 B console

No consoles to display at this time.

[T Properties (%! Problems.
g_ether_phy0 Ethernet (r_ether phy)

Value
Disabled
Disabled
Disabled

Settings  Property
KSZ9131 Target
KSZ9031 Target
KSZB081 Target
KSZB041 Target Disabled
[User Own Target Enabied | {fiEUser Own Target

~ Madule g_ether_phy0 Ethernet (r_ether_phy)

Name g_ether_phy0
Channel 0
[Eovsiaddress 1 ] WREEEEFH A, ETHOR RZPHY-LS AL 1, ETHIR R bl

PHY-LS| Reset Completion Timeout 0100020000

Flow Control Disable

Port Type (@ EtherCAT

Bhy LSl type User own PHY N . .

et @pitem (st phy_rt18211f inital | BEE YA IRl T G B

Select MDIO type GMAC

Auto Negotiation ON

Speed & 100w

Duplex FULL

Racat Dort 12 e
< >

K 20-5 PHY AL &
WG SR E, EREER N RGMIL:

Pin Selection = 1%, Pin Configuration
Type filter text | Name Value Lock  Link
N pod - Pin Group Selection :f"l;:ﬂel&li .
;
> « Other Pins m mode hd

. Disabled
v « Peripherals ¥ Input/Qutput Cf:tor:ﬂ 8V) =
>+ Connectivity:CANFD Custom(3.3V)

5 ¥ Connectivity:ETHER ESC //
v« Connectivity:ETHER_ETH

+ ETHER ETHO .

+ ETHER ETH1 ETHO_RXC

ETHER ETH2 ETHO_RXDO ¥ P10_1 =

i MIl mode
ETHO REFCLK Ml mode (& o |

> ConnectivityETHER ETHSW ETHO_RXD1 ¥ P02 L& [ =]
> ¥ ConnectivityETHER GMAC ETHO_RXD2 ¥ P103 (& [ ]
» + Connectivity:lIC 2 B ETHER_ETHOE  ETHORXD3 ¥ P08 4 lI“Il

5 ConnectivitypHosTIF ~ ETHER_ETHI
» « Connectivity:5CI
> Connectivity:SHOSTIF V|

ETHER_ETHO 3 EF(E B HRGMII mode

Module name:

Pin Function | Pin Number| ]_ﬁﬁpins, ﬁﬁ%lﬂﬂ_@cﬁ

Summary | BSP | Clocks Interrupts | Event Link5| Stacksl Component5|

K 20-6 ETH 5| [HIfC &

ETHER ESC ¥ &
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Pin Selection = F 1% Pin Configuration
Type filter text | Name Value Lock  Link
o ~ Pin Gr?up Selection Mixed
« Other Dins Operation Mode Custom(1.8V)
v « Peripherals ¥ Input/Output
+ Connectivity:CANFD ESC 12CCLK v P13z & o
- ¥
~ v ConnectivityETHER ESC ESC_I2CDATA P133 2 | =2
ESCIRQ None
+ Connectivity:ETHER_ETH ESC_LATCHO Nene
Connectivity:ETHER_ETHSW ESC_LATCHI None
. v
+ Connectivity:ETHER_GMAC ESC_LEDERR P203 & [ =
+ Connectivity:lIC ESC_LEDRUN ¥ P20 .2 & =
Connectivity:PHOSTIF ESC LEDSTER None
+ Connectivity:SCI ESC_LINKACTO ¥ P201 & =
Connectivity:SHOSTIF ESC_LINKACT1 v P20.4 &F =
+ Connectivity:SP1 ESC_LINKACT2 None
+ Connectivity:USB_HS ESC_MDC Nene
+ Connectivity:XSPI ESC_MDIO Nene
v
v DebugdTAG/SWD ESC_PHYLINKD P10 4 ﬁ' =53
Debug TRACE ESC_PHVLINK1 ¥ PO5 5 = [ o
Delta sigmalF:DSMIF ESC_PHYLINKZ -~ None
ExBus:BSC ESC_RESETOUT: None
Interrupt:IRQ ESC_SYNCO MNone
« System:CGC ESC_SYNC1 MNone
System:MBXSEM Module name: ETHER_ESC
+ System:SYSTEM
TRG:ADC
TimerCMTW
TimenGPT
. v
Pin Function Pin Number|
ummary ‘ BSP | Clocks | Pins |ﬂterrupls| Event links| Stacks| CDmponEnts|
[ [ WP I 1 W
B *[rzt2m jar_xspi0_sthercat_coe] FSP Configuration X =5
Pin Configuration d
Generate Project Content
select Pin Configuration [l Export to CsV file £ Configure Pin Driver Warnings
RSK+RZT2M | Manage configurations... [ Generate data:
Pin Selection B 1% Pin Configuration ~ Cycle Pin Group
‘Typgmtertm ‘ Name Value Lock  Link
oan N Pin Group Selection Mixed
 Other Pins Operation Mode Custom(1.8V)
~ ¥ Peripherals ~ Input/Output
+ Connectivity:CANFD GMAC MDC ¥ P08 7 &
v ¥ Connectivity:ETHER ESC GMAC MDIO < P09 0 (=)
+ ETHER ESC GMAC_PTPTRGO None
v ¥ Connectivity:ETHER ETH ’ GMAC_PTPTRG1 None
+ ETHER ETHO
+ ETHER ETH1
ETHER ETH2
Connectivity ETHER_ETHSW
v+ ConnectivityETHER_ GMAC
+# ETHER GMAC
7 ConnectvityliC
« Connectivity:SCI
« Connectivity:SPI
« Connectivity:USB_HS
¥ ConnectivityXSPl Module name:  ETHER GMAC
+ DebugiTAG/SWD
+ Debug:TRACE
Delta sigmal FDSMIF .

Pin Function | Pin Number

Summary‘BSPlC\ocks Pins Inlerrup|5|Evenl LmkslSﬁcks‘ComponeMs‘

K 20-8 GMAC 5 Il &
A ethercat_ssc_port sl ecmt & I 2% H-HC & Wil e 24
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{5} [etherkit ethercat_coe] FSP Configuration X

Stacks Configuration

Threads

] Remove

5 g ethercat ssc port0 EtherCAT SSC Port (rm ethercat ssc port)

Stacks

v gt HAL/Common
48 g_ioport 1/0 Port (r_joport)
42 Memory config check
4 g_uartd UART (r_sci_uart)
42 g_ethercat_ssc_portd EtherCAT SSC Port (rm_ethercat_ssc_port)

£ New Stack =

=8

Generate Project Content

] Remove

b

I g_ethercat_ssc_port0d EtherCAT SSC Port (rm_ethercat_ssc_port)

-

P g_ether_phy0 Ethernet
(r_ether_phy)

)

@ g_ether_phy1 Ethernet
(r_ether_phy)

@

%9 Add Ethernet PHY
Driver ch2

+ g_timer0 Timer,
Compare Match (r_cmi]

0]

Objects

2

a

b g_ether selectord

Ethernet
(r_ether_selector)

)

4 g_ether selectorl
Ethernet
(r_ether_selector)

<

Summary | BSP | Clocks | Pins | Interrupts Event Links | Stacks | Components
[ Properties [Z Problems
g_timer0 Timer, Compare Match (r_ecmt)

Property
v Commen

Settings

Parameter Checking
Multiplex Interrupt
~ Module g_timer0 Timer, Compare Match (r_cmt)
General
v Interrupts
Callback

Value

Default (BSP)
Disabled

(5 rm_ssc_port timer interrupt

[Compare Match Interrupt Priority

Priority 12

20.4.2 fiERLE

1.f224 sconscript: i N TR 245 € #8482 T HISCHF:  \rzn\SConscript,

BN N

Import('RTT_ROOT")
Import('rtconfig')
from building import *
from gcc import *

cwd = GetCurrentDir()

[]

src =
group

CPPPATH

[]

[]

K 20-9 ¥sin CMT &It 28

1% J& il Generate Project Content A2 5 JiCZ IRBN YA .

if rtconfig.PLATFORM in ['iccarm']:
Return('group")
elif rtconfig.PLATFORM in GetGCCLikePLATFORM():

if GetOption('target'’

) !

"'mdk5" :

src += Glob('./fsp/src/bsp/mcu/all/*.c")

src += Glob('./fsp/src/bsp/mcu/all/cr/*.c")

3172 T3t 231 T

§ = 8 Bconsole

No consales to display at this time.




src += Glob('./fsp/src/bsp/mcu/r*/*.c")
src += Glob('./fsp/src/bsp/cmsis/Device/RENESAS/Source/*.c")
src += Glob('./fsp/src/bsp/cmsis/Device/RENESAS/Source/cr/*.c")
src += Glob('./fsp/src/r_*/*.c")
CPPPATH = [ cwd + '/arm/CMSIS 5/CMSIS/Core_R/Include’,

cwd + '/fsp/inc',

cwd + '/fsp/inc/api’,
cwd + '/fsp/inc/instances’, ]

GetDepend('BSP_USING COE_IO'):
src += Glob('./fsp/src/rm_ethercat_ssc_port/*.c')
CPPPATH += [cwd + '/fsp/src/rm_ethercat_ssc_port']

group = DefineGroup(‘rzn', src, depend = [''], CPPPATH = CPPPATH)
Return('group")

2 Kconfig f824: FTH TR NS (projects\etherkit_ethercat coe\board\Kco
nfig) , 7E Onboard Peripheral Drivers Z5iH i\ COE ECHE :

config BSP_USING_COE_IO
"Enable EtherCAT COE_IO"
default y
config COE_DUMMY_LOG
"Enable CoE dummy motor printf"
default n

NI

config SOC_ROAB7GBS4

select SOC_SERIES_ROAB7GE
select RT_USING_COMPONENTS_INIT
select RT_USING USER_MAIN
default y

menu "0 rd Peripheral Drivers”

config BSP_USING_COE_IO
"Enable EtherC

default y
config COE_DUMMY_LOG
"Enable CoE

default n

endmenu

menu “On-chip Peripheral Drivers”

source “libra

20-10 COE L&
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3AHH studio JF R MG TR EAH TR AT 2P scons BEZTH; WH 2
] TAR T R IG5 LFE N A #EFTIT env, $04T: scons —target=iar FHTA4 K,
L=

20.4.3 RT-Thread Studio Bit &
2R FSP B 2 5, Bl R AMEIIVIE R e 5 — Bk T, 3 F Rk

fI1f#f& EtherCAT CoE 7~f9], #T7F Studio, siii RT-Thread Settings, {#fig COE
A, Frp s IR LU S Canopen JIRASHT B :

B-HE A& XL eKi®A el isia -
HmEEEsEE 2 B =8 =| Kconfig =| SConscript =| SConseript coeappl.c sampleciad02.c ciad02applh E-| *RT-Thread Settings 2

eio [Active - Debug]
[TAE m, Alrchéd Architecture Configuration g 8¢ i RT-Thread Utestcases 3§ 0480 | a8
Propert, Value

ator

\\\\\\

project.ewt

5] README zhmd
[5) README.md

2 ran_cfgnt

K 20-11 COE it &

20.5 EtherCAT COEEBCE

20.5.1 i3 TwinCAT T2

FIH TwinCAT A, midi SCHF->Hrdg->#d i H, %+ TwinCAT Project
s, B TwinCAT XAR Project(XML format) T.F%:
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CE w60 SBEv SHE WLD) el
L L

& £f

%L

BASEERME  Bhert /| ARAEEURERO)

AR

Kl 20-12 #Hiid TwinCAT T./%

20.5.2 MuE/E3h CoE App

% EtherKit AR FH G, 75EH M ZER: ETHO/ETH] W, ethercat
2 BRI\ 51T CoE o

* EtherKit :

K 20-13 Mk COE JE3)
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20.5.3 Mg &3

B TREZ )G, EEM PR Devices, ABEERFAMK & 1L KU
AR 1 & I TG & & R Device x[EtherCAT]; 1M 434 2% ) 2. 7R
f#&: Device x[EtherCAT Automation Protocol], IHmiACEE Maaki®)ahit 5
T

[ o+
VISION
& anaLVTICS

‘ %w 14 #device ¥ 3 new 1/O devices found X
Yo EETRW).. Ins

b 5 Device 1(§ 0w | TETaiCA] Auomaton Piatacal] JE AT [eahek PLle GHE Famlp ot (3
b S Device 2 (f 'O FENIEAG).. Shift+ Alt+ A [l : g ol
b BN ad T =eEM [ADevice 4 (EtherCAT) (3759 4 (451 USE to Gigabit Ethemet Famils Adapt] el
= Myce sBEM)
&% Mappin Add New Folder.. — -
Export EAP Config Fle 3AEFH B BEtherCAT, xiiliOok Select Al

/ Unselect Al
Y

=

.

Cirl+V

ok 2.geEScan. JEAE IR

Kl 20-14 FHiR &
A Ok & — A% [0: Scan for boxes, MiifiilG, <R EH
[7: Activate Free Run, HTRATE XMFEH COE £FZEEH EEPROM [FE 4,
BT DL I S A B0

20.5.4 E#7 EEPROM &%

[ 5] TwinCAT, (EAMFH T, BT RIS LRI B b 5%,
BT DL 31 32 Mt 1) S B 51 -
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] B=75 TwinCAT Project3"(1 -NRE)
4 o TwinCAT Project3
b |l sYSTEM
MOTION
Ef e
SAFETY
Bl c++
VISION
ANALYTICS
4 Fyo
4 "L Devices
4 &3 Device 4 (EtherCAT)
j: Image

B |mage-Info
2 SyncUnits
3 Inputs
b [ Outputs
P InfoData

b @ Box 1 (PFFFFFFFF RFFFFFFFF) ]

ml MEppings

BEEAE “l@ss0||ssso| @ sEEmo |
* e -
Q 2024/11/26 14:23:03 926 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)’ (100°

o 2024/11/26 14:23:03 926 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)’ (100°
Status '0x0011' read and '0x0002" expected. AL Status Code '0x0

€ 2024/11/26 14:23:03 711 ms | '‘Box 1 (PFFEFFFFF RFFFFFFFR) (1007

o 2024/11/26 14:23:03 711 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)’ (100°
Status '0x0011' read and "0x0002" expected. AL Status Code '0x0

€3 2024/11/26 14:23:03 565 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)' (100

o 2024/11/26 14:23:03 565 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)’ (100°
Status "M read and "Me000?' exnected. Al Status Code T

Kl 20-15 TwinCAT Bt & FL1f

FATR A Box 1, £ A ¥ _EJ7 AU B iy EtherCAT, Jf sidi Adva

nced Settings...:

@& o-d| s

ERRELERREER(CulY) P-

[l BB TwinCAT Project3"(1 MIAIE)
4 Ll TwinCAT Project3
b @ sysTEm

SAFETY
[ c++
VISION
ANALYTICS
4 Eo
4 “E Devices
4 7= Device 4 (EtherCAT)
2 image
*® |mage-Info
2 SyncUnits
b Inputs
b W Outputs
b @ InfoData
4 @ Box 1 (PFFFFFFFF RFFFFFFFF)
4 @ InfoData
# State
&7 Mappings

Type:

Product/Revision:  -1/-1

Auto Inc Addr: o o

EtherCAT Addr: () [EEH - l [ Advanced Settings... ]

lan et 0 .;
Previous Port: Master
ESI:

/

20 | Clear | %8k + IntelliSense -
" - na
D 2024/11/26 14:23:03 926 ms | '‘Box 1 (PFFFFFFFF RFFFFFFFF)’ (1001): state change aborted (requested 'PREOP", back to 'INIT).

o 2024/11/26 14:23:03 926 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)’ (1001): 'INIT to PREQP' failed! Error: ‘check device state for PREQP". AL
Status '0x0011" read and '0x0002" expected. AL Status Code "0x0016 - Invalid mailbox configuration’

€ 202471126 14:23:03 711 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)’ (1001): state change aborted (requested 'PREOP', back to 'INIT).

o 2024/11/26 14:23:03 711 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)’ (1001): 'INIT to PREOP' failed! Error: ‘check device state for PREOP'. AL
Status '0x0011' read and '0x0002' expected. AL Status Code "0x0016 - Invalid mailbox configuration'

€3 2024/11/26 14:23:03 565 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)' (1001); state change aborted (requested 'PREOP', back to 'INIT".

o 2024/11/26 14:23:03 565 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)’ (1001): "INIT to PREOP' failed! Error: "check device state for PREOP". AL
Status '0x0011' read and '0x0002' expected. AL Status Code '0x0016 - Invalid mailbox configuration'

€ 2024/11/26 14:23:03 310 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)’ (1001): state change aborted (requested 'PREOP', back to 'INIT").

2024/11/26 14:23:03 310 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)’ (1001): "INIT to PREOP failed! Error: “check device state for PREOP". AL
Status '0x0011' read and '0x0002" expected. AL Status Code "0x0016 - Invalid mailbox configuration’

i 20-16 Advanced Settings
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X B % KR st Download

from List...:

Advanced Settings X
= General Hex Editor
- Behavior
- Timeout Settings 0000 20 OF 44 00 00 00 00 oo ~
\dentification €€ 07 00 0% 00 00 00 00
00 00 00 00 00 00 00 00
-~ FMMU / SM 00 10 80 10 80 00 06 o
Init Commands 00 00 00 00 00 00 00 0o
Mailbox 00 00 00 00 00 00 00 00
- 00 00 00 00 00 00 00 oo
Distributed Clock 00 00 00 00 00 00 00 00 00 00 OF 00 .
£ ESC Access 02 00 39 20 52 €5 6E 65 73 61 73 20 45 74 ..5.. Renesas Et
[E-crrom €8 65 72 54 20 52 5A 2F 4E 32 20 45 €F 45 herCaT RZ/N2 EoE
| 20 32 70 74 13 52 €5 GE €5 73 €1 73 20 52 2port.Renesas R
Configured Stati SA 2F 4E 47 72 &F 75 70 08 79 €E 63 68 Z/N2 Group.Synch
nhanced Link C 72 6F 6E 43 09 54 78 50 44 4D 61 70 ron.DC.TxPDO-Map
0C 48 6E 74 43 €F 75 6E T4 0% 52 7¢ .InputCounter.Rx
50 44 4F €1 70 0D 4F 75 74 74 43 6F PDO-Map.OutputCo
75 6E T4 FF 1E 00 10 00 02 01 01 23 unter. ..
0100 00 01 00 0C 00 00 02 00 11 oo
S 0110 00 00 00 00 00 00 00 00 28 00
03 FF 29 00 00 10 80 00 26 01
ek 0130 00 11 04 00 64 00 01 03
fK = HESC Access|olo os 32 00 08 00 00 1R 01 03
0150 11 07 20 00 00 33 00 08 00
E2PROM ) 0160 01 02 70 00 0% 07 20 00 00
Hex Editor 0170 18 00 0 00
0180 00 00 00 oo
0150 00 00 00 00 00 00 00 00
0120 00 00 FF FF FF FF FF FF
01BO FF FF FF FF FF FF FF FF
01C0 FF FF FF FF FF FF FF FF ..
01D0 FF FF FF FF FF FF FE FF FF FF FF FF FF FF FF FF ....% FEPTT .
01EQ0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF vvuuvonns .. iDownload form|List...
< >
Download Read from File... Download from List...
Upload Write to File...

FATH N ESI

] 20-17 Hex Editor

3] EEPROM 1, 3% BL iy T-3ATTHC E 2R 1, BT bAk

# Renesas EtherCAT RZ/N2 COE 2port, W1RVRECE K& =M D HE Nk 3
port JG 2% 11 EST SCAFHEAT N 8.
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Advanced Se X
- General Hex Editor
Mailbox
- Distributed Clock 0000 80 OE 44 EE 10 00 00 00 00 00 00 00 00 00 CB 00 .. s
= ESC Access 0010 &6 07 00 00 11 09 00 00 00 02 00 00 00 00 00 00
a020 00 00 00 00 0000 00 .00 00 10 80 00 80 10 80 00
- E2PROM - o X
- Configuret
-~ Enhanced  Awailable EEPROM Descriptions: [ Show Hidden Devices | 0K,
-~ Smart Viey ") 55 g oo auromation GbH & Co. KG ol
Hex Editor ] Jiangsu Saipang Mecharical & Electrical Technalogy Co., Lid illss
- FPGA =-a, Renesas Elechionics Corp.
. -a®, Renesas RZ/N2 Graup
Memory © -2 Renssas EtherCAT RZ/NZ E o 2pont (2308 /512)
--a®, Renesas EtherCAT RZ/M2 EcE Jport (2308 / 768)
--a®_Renesas EtherCAT RZ/MN2 Cidd02+C0P Zport (2320 /612
R Renesas EtherCAT RZAN2 Cigd02 Zpart (2321 7 512) ]
a%, Renesas EtherCAT RZ/NZ COF Zpott (2322 /512)
--u®, Renesas EtherCAT RZ/M2 Citd02+C0P 3port (2320 / 768]
a®, Renesas EtherCAT RZ/M2 Cibd02 3poit (2321 7 7EE)
=<, Renesas EtherCAT RZ/N2 CDP 3port (2322 / 768]
2, Renesas RZ/T2 Group
B8 S5C_Device
Browse..
¥
>
Erom List...
| Upload | Write to File.. |
< >
BE Bt

K] 20-18 ESI [l T #;

e )G, A1 Device x(EtherCAT)H [ 1% £ J5 B H A R Nk
%, HRREIE T (BE LD .

Ai —~ Device 4 (EtherCA l w

+ W
15 Image %9 ENEFEW).. Ins
15 Image-Inf 0 ENEETEG). Shift+Alt+A
b2 SyncUnits
3 Inputs X_EBEV) Del
b Bl Outputs 0 E&EM)
b @ InfoData Change Netld...
I &€ Box 1 (Renesas Ef

&, Mappings Save Device 4 (EtherCAT) As...
Append EtherCAT Cmd
Append Dynamic Container
Online Reset

Online Reload

Online Delete

*§_ Scan

Change Id...

Change To 3
ol =3 Cirl+C

3 =M Ctrl+X
50 Cirl+V

E5R5(P)
Paste with Links
lal Independent Project File

= Disable

K] 20-19 % Device
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20.6 CiA402 {aIpR{E A AE

B kAT CiA402 Hrill: CiA402 #i (Communication Interface for Driv
e Systems) =M CiA (CAN in Automation) ZHZ1E X1y, FF Tk E3h{kA
s, R BT ST ALE R G RIFRE ML . CiA402 2 IR E)# ALz Bl 4 C
ANopen BE FHML, & B fFMREHISELLACE#NHE N, T E bR
#E TIEC 61800-7 RAIILAGES 7. CiA402 Pl 3ET CANopen JBIEHML, F1E
BRI Fy A T FEshiEtl RGN ThEE. B R B TAMRENL. B
FL LA A AR S Y (1 HL Bl 3K B 3 e 4]

B FRE T FSA CHRRRE AN BoRIRENE FIA FPRES DL Al $ AT
EATZ IRl e 4 o

Power off or reset

i

I i
1 & 0: FHIHBHAL (Auto skip D) :
1 :
] Not ready to switch on :
[ (Wt RRE) c
' H
> |

1 1 1: VIR L FERLS (Auto skip 1) -
I .
|

! Switch on — 1
1 ¢ 15: Fault reset !
i 3 | disabled | 2 Fault |
i o (it it B HERE) !
i = FERARE) - !
|

1 i
i shutdown: 2 | T !
i T: Disable ;
l

] voltage i
] '
1 Ready to !
I

! switch on B :
! (E HiFOFF) i
1 .
, |
E Switeh on: 3 % i
: L | 6 shutdom 1: BAERER
: = (Auto skip 2)
' Switched on !
i Disable (FAmEE !
s = o !

: Disable y voltage: 10 e :
. fwollagenid {5 EEOFF) i
; Quick stop - Fault reaction !
1 : Enable : ;
1 active s - = e -_ — active :
i (R ) operaziom: 4] | 5: Disable TSN |
! r ¥ operation J_ i
] .
. . o I
! 2 Bl Operation 8: Shutdown i
1 operation enabled s 13: Error occurs i
i (IR BEON . Dizable volt :
; 11: Quick stap (fe R A 0N 9: Disable voltage i
. |
1 :

20-20 CiA402 JRZSHL

N X L P A AR A PR -
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£ 20-1 CiA402 JREHLIER

R i

¥tk ffRIaEAe: RS RE,
ABEPATINEN TR 2 DI fE

HIUEAL 5 B MR Iaa e R, Al At B AR S 5
e AR 5 1 RPRES AT DUOT R i, TR E

fAIRZE, a4 T RBGEIRES

FLF A AL e T OK, LA EMRSE, &
el i (i e

frl B £ g fAARAERE, 2 MEBE R ET

PRI AL PROEFE LD RERERGE , K& IEAE IR
friRIE LT RE

WA AL IREN & R A, IEAE AT SR AT AL
SURELY

EIRE HPEIEHLTE R, A Bl Th REL 1 4
ik, (RIS Fe v B AR Bl g S A U
3% i P

TP ER R UL, RS AR Y, ER TRk ) ok R IR i
(control word), F HAZU M FPIRZAS AT 8, il A TA2 i@t
CiA402 StateMachine()SZH CiA402 KPR U)H:

0x0001

0x0002
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0x0004

0x0008

0x0010

0x0020

0x0040

0x0080

T H M PR 5 (status word, 0x6041)3K T fitk A3k 24

S5tEF, ks
AT IEFEISATHPIRAS, J8id status word A LA T f# 5T MAL S BRIRZS A 0] GE R A )
Q

P o
W B RS
Bit15 [ Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
TR (%%i“;;z_ﬁ’ Target Internal Target Reserved
. : Value Limit Remote (Maker
(Manufacture Specification) Mode_ Ignored Actives Reached Specification)
Specification)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
. Switch On Quick Voltage Operation Switched Ready to
D Disabled Stop Enabled Foust Enabled On Switch on

K 20-21 CiA402 tRAF Witk =
T 32 0 Ji i 42 1 = (control word, 0x6040)m] M & iE$E il a4, DAk SR
FLER RS B A 45 7€ 1 3h 1k -

Btis | Bit14 | Bit13 | Bit12 [  Bit Bit10 Bit9 Bit8
. Operation
Manufacturer Specific

(Manufacture Specification) Reserved Sr;:g:c Halt

Bit7 Bit6 | Bit5 [ Bit4 Bit3 Bit2 Bit1 Bit0
Fault Operation mode Specific Enable Quick Enable Switch

Reset (Operation Mode Specification) Operation Stop Voltage On

20-22 CiA402 2 il 7 i =X
. == [ =R\
20.7 CiA402 RFHEEX
He

T2 % CiA402 X % 3L7F EtherKit CoE T A2 L %13,
SR T A EAE R S B AR S, T 3k 2 R B ) ok 5 M R AR

HHTRC, 36T CoB Whist 58 modt Bl B 5
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Operation Mode OBJECT Name INDEX | Category Access .?::]1 ;Egping
Paosition actual value 0x6064 | Mandatory ro INT32 Yes
Following error window 0x6065 | Optional w UINT32 No
Following error time out 0x6066 | Conditional | rw UINT16 No
Welocity actual value 0x606C | Conditional | ro INT32 Yes
Max torque 0x6072 | Optional w UINT16 Yes
Torque actual value 0x6077 | Conditional | ro INT16 Yes
Cyclic synchronous Target position 0x607A | Optional w INT32 Yes
position mode Position range limit 0x607B | Conditional | c.rw INT32 | Yes
Cyclic synchronous Software position limit 0x607D | Optional c,nw INT16 Yes
velocity mode Position offset 0x60B0 | Optional w INT32 | Yes
Welocity offset 0x60B1 | Optional w INT32 Yes
Torque offset 0x60B2 | Optional w INT16 Yes
Interpolation time period 0x60C2 | Conditional | c.rw UINTS Yes
Following error actual value 0xB0F4 | Optional ro INT32 Yes
Target velocity 0xB0FF | Conditional | rw INT32 Yes
Function Group OBJECT Name INDEX | Category Access .?;::e :l[a)gpin g
Torque Limiting Positive torgue limit value Ox60E0Q Conditional | rw UINT16 Yes
Negative torque limit value Ox60E1 Conditional | rw UINT16 Yes
Home Offset 0x607C Optional w INT32 No
Homing Homing speeds 0x6099 Conditional | c,rw UINT32 No
Touch probe function 0x60B8 Optional w UINT16 Yes
Touch probe status 0x60B9 Optional ro UINT16 Yes
Touch Probe Touch probe position 1 positive value 0x60BA Optional ro INT32 Yes
Touch probe position 1 negative value 0x60BB Optional ro INT32 Yes
Touch probe source 0x60D0 Conditional | c,rw INT16 No
Gear ratio Gear ratio 0x6091 Optional c,rw UINT32 No
Other object OBJECT Name INDEX | Category Access ?;:e :l[::gping
Error code 0x603F Optional ro UINT16 Yes
Controlword 0x6040 Mandatory w UINT16 Yes
Statusword 0x6041 Mandatory ro UINT16 Yes
Quick stop option code 0xB05A Optional w INT16 No
Shutdown option code 0x605B Optional w INT16 No
Contrql\ing the pawer Disable operation option code 0x605C Optional rw INT16 No
drive system
Halt option code 0x605D Optional w INT16 No
Fault reaction option code 0x605E Optional w INT16 No
Modes of operation 0x6060 Optional w INT8 Yes
Modes of operation display 0x6061 Optional ro INT8 Yes
Supported drive modes 0x6502 Mandatory ro INT32 No
General object Motor type 0x6402 Optional rw INT186 No
Position demand value 0x6062 Optional ro INT32 No
Pos:ﬂigtir;onnlrol Position actual internal value 0x6063 Optional ro INT32 No
Position window 0x6067 Optional w UINT32 No
Optional application Digital inputs 0x60FD Optional ro UINT32 Yes
FE Digital outputs OX60FE | Optional | crw UINT16 | No,Yes

K] 20-23 SCFFHINT R 7R
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20.8 EtherCAT COE MRk

EAERMGERRIEF QLR TRETRES, RN ESI X Ca ikt
3, NHEZIF AR S & amdT HIE B

Thread Operating S
.1.0 build Jan ¢ 5 17:25:06
right by RT-Thread team

RT-Thread shell commands:

clear clear the terminal screen
show RT-Thread version info

list

reboot

backtrace

help

free
pin

msh =ps

ethercat_thread
sys workqg
tidlen

RT-Thread shell help
List threads in the
Show the memory usage
pin [option]

&l 20-24 CoE H &

tch addr

[FI FRATTFT FF A B 1) ESC T2, FFHHARK &, L2 5 H EtherCAT
FATEFE NC — configuration, s OK J5 FFI0E W & -

drive(s) added,

& MRAE Etherkit' (1 4418

s mawen ETET=TT)

RasRENEES R cvecie = x -me -8 x
&8s - -
@b |o-0|H General | Adapter EtherCAT Online | CoE - Online
— rr 8

Device 3

CoE 2port

- | DmRE |2 EEW | OEEM

20-25 NC configuration i%
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FIIBGE f 5 EtherCAT AR HLEAKIRE P Init->Pre-Op->Safe-Op, x5 £
Op(Operational, AJ#/EARZS), EtherKit CoE LFEERIATF)E csp (A HARIALE
PR, FEHSTR esv (FE IR ER D .

HRG RS, WS HIERYIG, SR STATE_SWITCH_ON_D
ISABLED RZ, BUi ] DL SR Eh & i) TARRSHA AT BE, i &N cs
p B¢ csv BATUAFSR;  [A) AN X6 LA F AR o RE A 81 2 il 1 36 Y CiA402 RZSHL
FEAEAWAT Ep:

:StateTransition?

:StateTrans
:btateTranw1t1onz
:StateTransition?
:StateTransition2
:5tateTransition?
:5tateTransition2
:StateTransition?
:StateTransition2
:StateTransition?
:StateTransition2
:StateTransition?
:StateTransition2
:StateTransition?
:StateTransition2

Pas
P
P
2P
P
2p
(v]
2 p
P
2P
P
2P
P
2P
P
2p
(v]
2 p
P
P
P
P
P
P
(v]
(v]
(v]
(v]
P
P
P
Pas

& 20-26 CoE & 1143

20.8.1 csp L ERIIEHI

%%%$¢mﬁﬁTm%%%:E&§ﬁﬁT,ﬁmﬂu%ﬂﬂ%maﬁm
Bl N EH T 0x607A W E I E, HHHXROIRES T 0x6064 1] LIS 352
B S B A B A B

T A0 AR EELE csp 5 esv BLU R ERME, 250 HOREBIE 0N STATE_OPE
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RATION ENABLED CA[#fE#iT) .

JEFF M SRS, KX 5 Box 1(Renesas EtherCAT RZ/N2 CoE 2port)->
Module 1(csp - axis)->Outputs->Control Word, B 5675 ERIRST) A [ RIS
WAL, J2uidE I M 0x6040 5 N H 0x0080(dec: 128), K fa] jd= il 2% %
A NIRRT IRAS

RS EERRES

@80 L] Variable | Flags
EREASE BE(Crl+) P~
] AR Etherkit'(1 AIAE) “ Value:
4 il Etherkit
b @ sysTEM
4 MOTION
b & NC-Task 1 SAF Comment it
PLC
SAFETY
[ c++
[ wision
. ANALYTICS

object 0x6040:0

Hex 050080 Cancel

o 1

Baol Hex Edi.

Binaty 8000
Bit Size: 01 08 @18 O O O?

ERFI=

BIRISE - |[@uo |[h=mo0]| @B | Clear | 28+ ntelisense

e -

egative Torgue Limi
EAAEEREESE fallt o

K 20-27 #HHil75 N 0x008

B BT LA B MRS ER T & um 245 1F State Transition2. State Transition7 HJFT
B, B RATHE IR EEH] T 0x6040 5 N{E 0x000F (dec:15):
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BRAREESES
@E-| o-a| s
EERRLEEREERCr )
Q) E2RE Etherkit'(1 ANEE)
4l Etherkit
b @ sYSTEM
4 MOTION
b B NC-Task 1 SAF

4 o
. )

13

3

b Outputs

b @ InfoData

4 2% Box 1 (Renesas EtherCAT RZ/N2 CoE 2port)
4 R Module 1 (csp - axis)

o
#1 Digital Inputs
4 M OQutputs
ax Tor:

aaaaaa

)

object 0x6040:0

R
FNRIFE
7R~

¢ X

Dec. 15 i3
Hex 0x000F Cancel

|

L ]

] 1 Hex Edit

O1 Os @18 O 06t O?

- |[@w=o]|[r =50 @S0 | cear | 25 + Intelisense

20-28 =il 75 N 0x00F

L ] R 2 1) 2 ER A5 AS5 FT T fa] AR el B U e B R RS AT RS, RIS AE Mk
g% [ P T T EP StateTransition2. State Transition3. State Transitiond, fEZ1EMR

StEHI 2 3 45, CiA402 IRZENLIEN STATE OPERATION ENABLED, It

AT DA P gt AT P 1.

Fetmiii 24 A B, I Index:0x607A 5 A EHAE, RATEAN 10

0000:
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EEREER(Crlt;)

SAFETY
[ e+

4 % Devices
4 = Device 3 (EtherCAT)
2% Image
2% Image-Info
2 SyncUnits
Inputs
W Outputs
@ InfoData
R Box 1 (Renesas EtherCAT RZ/N2 Cof 2port)
4 R Module 1 (csp - axis)
4 [ Inputs

[

%

Error Code

Status Word

Actual Position
Actual Velocity
Actual Torgue
Touch Probe Status.
Touch Probe Position 1 Rfsitive Value
Touch Probe Position

LR RN RN

Following Error Actug

&

Digital Inputs
4 W Outputs
& Control Word
&/ Max Torque.
E- Position Offset
B Velocity Offset
B Torque Offset
- Touch Probe Function
E- Positive Torque Limit Value
B+ Negative Torque Limit Value
B Digital Outputs

Etherkit = X

Variable Flags

Release

object 0x507A:0

T T
100000 —

20-29 5N HIrPLE

0 | Clear || %Ak + IntelliSense

BEE 4K R A5t Box 1(Renesas EtherCAT RZ/N2 CoE 2port)->Module 1(csp

- axis)->Inputs->Actual Position, &H LRI E, <& Index 0x6064

XF R value 22 A7 38,

3] 100000 12 1F

BRAREREES
Qa-o-a| s
TREEE(Cirl+)
SAFETY
[l ¢+ +
1SION
ANALYTICS
1o
4 % Devices
4 == Device 3 (EtherCAT)
2 image

fois

4

%% Image-Info
2 SyncUnits
Inputs
B Outputs
@ InfoData
R Box 1 (Renesas EtherCAT RZ/N2 Cojf2port)
4 R Module 1 (csp - axis)
E Inputs
#| Error Code
# ‘
Actual Velocity
Actual Torque
Touch Probe Status.

Lv v e e

Touch Probe Position 1 Positive Value
Touch Probe Position 2 Positive Value
Following Error Actual Value

# Digital Inputs
4 W Outputs

E» Control Word

B> Max Torque

B Target Position

B+ Position Offset

B Velacity Offset

B> Torque Offset

B+ Touch Probe Function

& Positive Torque Limit Value

- Negative Torque Limit Value

B~ Digital Outputs

Variable Flags

p-
o | velue: |3560 | ‘
New Value: Force... Release
Comment: object 0x6064:0

T
3560 —

K 20-30 SRR E
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20.8.2 csv IRERIIEHI

T T B 2 BN esp VI esv B, A 2 SRR R T
Box 1(Renesas EtherCAT RZ/N2 CoE 2port), ¥z 1L [a] #0432 _E 5 1
Slots %% Axis 0, fEA BT SZFEA module BN csv, Fiid ‘<’ Fri&:

Etherkit = x
A Box 1 (Renesas -

Gereral EherCAT DC ProcessDeta P [ Son |Startup Cof - Onine Onine
= P B
1 - (> M s o —
[Rasso esp - avis [ | Save | Falie
ey ] o 28
(Mo Box 1 (R
nnnnnn
THo:
Ve Sze  +Add. W/Owt User. Unkedto
uNT 20 70 w0
uNr 20 gt
oINT T8 g 0
onr a0 T wpu 0
nr 20 80wt 0
Nt 2 ma g 0
ot a0 @0 g
oINT 40 910wt 0 ~
BIEEAE - @ w0 |4 w=o0 || OB | Clear | £ + InteliSense - MR B
- s = &
Fersistant
sk [T

20-31 & AR

(7] IR AT A T AR 26 %t oL RO A A 2 8 15 BT, IR D00 esv A

Etherkit_=
~ | Box 1 Renesas -
General EtherCAT DC  Process s Data Pl Slots  Startup Cof - Online Online. =
me 3 P B
v Tosk 1 5aF ) stetemachioe 1 Persistent
@nc Bostitrap Sorsl B
@ sarerv Carent s [0 = 2
e Frecp Safe0p (ham Box 1 R
@vision usend o op Cisab| Enabled
il anawy S

Ve Sze  +Add. W/Owt User. Unkedto
UNT 20 710 g 0
un 20 tnput
OINT 40 TS0 ipm O
o a0 T wpu 0
T 20 80 gm0
UNT 20 B0 g 0
o w0 wa g
OINT 40 $10 im0 .
5 - @ w0 |4 w=o0 || OB | Clear | £ + InteliSense - I e
L me = "
Persistant

warssenwan FIEEEET

K] 20-32 csv FE

Ui Us, RATFEERINEE S, i TwinCAT3 EJ7 SHiA2 8 Twi
nCAT->Reload Devices:
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fa EtherKit - TcXaeShell 1
PR REE WEV  TEEE) £mE) §HD) WinSAFE  PLC  EA(M)  Scope
: |ﬁ'*ﬂ"' dﬂ|3€|jj ‘ - Windows

. Build 402456 (Loaded -| - ;7 I [[B] 2 *X[@)]|[d a7 Activate Configuration
7 Restart TwinCAT System

IEM

13

r v v ¥

BRoEEREES o
" . 3| _Restart TwinCAT (Config Mode)
@E-o-al s — :
2 Reload Devices
RS EEEREERCrly) =3
Yo, Scan
LE NC-Task 1 SAF Toggle Free Run State
gl PLC
B sAFETY Show Online Data
el c++ 1. Show Sub Items
VISION % Hide Disabled Items
& AnaLyTICS
M ) & Software Protection...
4 "% Devices Access Bus Coupler/IP Link Register...
4 == Device 3 (EtherCAT) Update Firmware/EEPROM
+0
om Image Show Realtime Ethernet Compatible Devices...
=+ Image-Info File Handl
b 2 SyncUnits R
b Inputs Selected Item
b Outputs EtherCAT Devices
b & InfoData TcProjectCompare
4 4% Box 1 (Renesas EtherCAT RZ/N2 CoE 2| = .
4 2 Module 1 (csv - axis) Multiuser Explorer
4 Inputs Target Browser
# Error Code AutomationML
# Status Word Bode Plot
. o
Actual Pcs\t\?n Filter Designer
# Actual Velocity
# Actual Torque About TwinCAT

20-33 EHINE K S

sOW)  =EIH)
| 5
ata Plc Slots  Startup Cof - Online C
CAT RZ/N2 CoE 2port) Id: |1
N2 CoE 2port
Create symbc
Type Size =Add.,  InfOut Ut
UINT 2.0 71.0 Input 0
UINT 2.0 73.0 Input 0
DINT 4.0 75.0 Inout 0

SR BT 2513k N STATE_ OPERATION ENABLED (AJ#{EHEL,
#20.8.1 %) , [FFEAX IR FARKIKE N 0x0080 (FEANTEFEAFIRA) + 0x00

OF CHIZERFTIT A AR AE BE Ve 2R AR AT R3S

AT E B N FPIRES T 0x6041, W FXT M1 value {64 0x1237, HA4
AR AT Ab T AT F 4% X (STATE._ OPERATION ENABLED); 41 5% s f{H
9 0x1208, HS AR 4T status 4T Fault, HEHXE control word & 0x0080

(dec:128) , FHHAEEE FdEAERITA],

BERT AT 7 X Target Velocity {H#H47T 5 A\ SZFxR
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EtherKit + X

Variable Flags

\

Force... Release

SAFETY
B e+

object 0x60FF:0

* % 7 Mindex }:0x60FF

4 "% Devices
4 5% Device 3 (EtherCAT)
2% Image

8 Image-Info

2 SyncUnits

Inputs
W Outputs
@ InfoData
=R Box 1 (Renesas EtherCAT RZ/N2 CoE 2port)
4 @R Module 1 (csv - axis)
4 [0 Inputs

L v v

L

Error Code
Status Word
Actual Position
Actual Velocity
Actual Torque
Touch Probe Status
Touch Probe Position 1 Pasitiv,
Touch Probe Position 2 Posit]
Digital Inputs
4 W Outputs
& Control Word
& Max Torque
- Velocity Offset
B Torque Offset
> Touch Probe Fun
& Positive Torque

LU

L]

©ES0 | Clear | %8 + IntelliSense -

b B WcState
b @ InfoData

LY

K 20-34 & E HbrEE

~

[ IS A] AE S B SEBnist BN AR B

@t o-al k-
BERRSEEREER(C+)
NC-Task 1 SAF

I |
e P

object 0x606C:0

Actual VelocityXt 15 %5 # 2% 5| 4:0x606C

4 = Device 3 (EtherCAT)
% image

3
%% Image-Info
2 SyncUnits
Inputs
W Outputs
nfoData
X Box 1 (Renesas EtherCAT RZ/N2 Cok gfort)
4 R Module 1 (csv - asis)
4 Inputs
#1 Error Code
#1 Status Word
#1_Actual Position
(i ]
“Actual Torque.
#1 Touch Probe Status
#1 Touch Probe Position 1 Positive Value
#1 Touch Probe Position 2 Positive Value

#1 Digital Inputs.
4 W Outputs

& Control Word
& Max Torque

B Velocity Offset
¢ Torque Offset
& Touch Probe Function T
& Dositive Torque Limit Value

0 | Clear | %82 + IntelliSense ~

k4
=
b
5
m

B Negative Torque Limit Value
B Digital Outputs
B Target Velodity
b WeState
b @ InfoData
4§ Mappings
7% NC-Task 1 SAF - Device 3 (EtherCAT) Info

K] 20-35 SEPriEEEE

%0191 71 3k 231 W



£ 21 E PROFIENT {FE

21.1 f89T
PROFINET J&H PT (PROFIBUS #1 PROFINET International) ZHZRF Ak FidfE
T A ORI bR HE, | iz N Tk 3 sh ik 45 .

P-Net P2 — N ITU5 ) PROFINET S2HR, &1 TH T B AN R BEAS 1) SZ I ) 2%
BE. g MNFEBE (pnet) , HirZRAA—ANREZHN PROFINET #HiX
FRSZEN, (AT R E Be e IR A T & L PRE£E % PROFINET ThgE .

TEAS A9 oA ] P-Net #0405 52 I PROFINET =5 Mk il {3
21.2 BIER

BT IRE
e CODESYS (profinet FubAE#)
o CODESYS
o CODESYS Gateway (J{¥#%)
o CODESYS Control Win SysTray (% PLC #4%%)
o Npcap GiZ¥AMFEIZAT CODESYS W40 (), TEEHLRTLLELF! )

[TECSTRF

e EtherKit JF &R
21.3 FSPECE

AN BiES %5 11 2. 11.3.1 FSPECE.
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https://us.store.codesys.com/
https://npcap.com/dist/npcap-1.80.exe

21.4 RT-Thread Settings e &

XTI RT-Thread Settings, fEH#ZEIEK R pnet BAFEIFHRE, T
A P B A B,

[¢] sampleapp_board.c sampleapp commonh  [g hal entry.c  [5] sampleapp main.c rtconfigh [ "RT-Thread Settings 5% =g
T A% @) AArch64 Architecture Canfiguration g RT-Thread Utestcases 3§ S0iHE | o IS Q
Property Value P-Net stack for Profinet device implementation

lv P-Net stack for Profinet device implementation [ &) {‘l‘ﬁ%!&"i’lm

w Default netif name for P-NET
default ethernet interface name for p-net app, default as'e00° | 200
w Enable P-NET sample board config
p-ent user led pin 0x0209
p-net user key pin 0x0005
w Default root filesystem path for P-NET

P p-net using ramfs filesystem by default, or you can turn this

off and choose another way to enable the filesystem «©
w P-NET sample slave network ip config
1Py IPtEHE 192.168.10.100
Pv4 B 192.168.10.1 PNIO#H4: S AP R
1Pva i 255.255.255.0
version latest v

[RT_LWIP_GWADDR]

& 21-1 ffE p-net BIFE

e Default netif name for p—net: p—net MFREEOLIK, EIAHN 0
0 ;

e Enable pnet sample board config: p—net app FIJ* LED A #%%EHC
=

e Default root filesystem path for p—net: prnet Y/ RSGME, 2k
INMEH ramfs , BRIAZHEC 8K WAFZS[H;

e P-NET sample slave network ip config: p—net MU A IP A
B (3E><H RT_LWIP_DHCP Ifgs, fEFI#Z IP)

FHFEATIETFER B LA dhep ThREFFE R ERS 1P, A >fRE 1wip
HERR, EFEZEF] DHCP;
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RT-Thread Settings 52

7w, AArch6d Architecture Configuration B RT-Thread Utesteases 35 5058 w45

Property
v R
b EEEETESE
) EEEREEDES

Use LwIP local version only
IwiP version

1PV 1St

Memory alignment

IGMP H1it

1CMP #14Y

SNMP i

BF DNS BT ERE

Value

IwlPv20.3

4
o©

«©

[E: once % 12 i

| A

P Static IPvd Address
UDP #18.

[RT_USING_LWIP]

21-2 lwip & &

el EIRECE G, REEFP g i T B IR

21.5 MKEE

p-net

P-Net stack for Profinet device implementation

AV H — R kW5 PC, [AI7E PC i fic & &84 1P:

&

A S > BHER > FEEH Internet > FIHEE v B
ZIHF REE) =SBV BRN) IEM
E=hd ERREEE  EENEE i

~ rt-thread -
.:-’: EarhEE R

VMware Network Adapter
VMnet1

WAN Miriport (L2TP) el
- LR Lk
s B cnpms
| @ Realtek PCle GbE Family Contr. G Realtek PCle GbE Family Contr.
[N x
=2
= R
1Pud iEiE: FrghsEER & Realtek PCle GbE Family Controller #2
1Pv6 JEE: AR
s o (3G
P, 001051 IR FFIREO):
p== 100.0 Mbps B Microsoft FEEFE ~
B vMware Bridge Protocol
EREE(E) B Microsoft AT HEITEINAE
B TwinCAT RT-Ethernet Filter Driver
T8 Npcap Packet Driver (NPCAP) L
=5 H QoS sEaHIRT /
! Internet B0 4 (TCP/IPv)
+ Microsoft FESEEEe SRy v
>
HN), =) BER
5. 149,478,875
=2
gAY Internet HHY. RHRLEENASI EHMEDY, B
GEEP) G0 BEFG FErREE R LR
£A(0)
! BE B

- o
o
Err @ @
L
e
ARG IPigE. BN, FEEMNA
ERGEERLRGESN P AE.
O EFEE 1P H5hk0)
@ ERATTER IP iBik(S):
1P 3Bik(1): 192 .168 . 10 . 99

192 10

FREE():

255 .255.255. 0

1

8 DNS EREihHE)
@ EATES) DNS BESEHahHE):

Eift DNS BESHE(P):

EF DNS BESR):

WSt a1 (8]

L. ]
L. ]

RV

K 21-3 PLRMERSS TP BLE

AT A ) TP 58,

B, I 1 .
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Plug DAP module and its submodules
Module plug indi

Pull old medule. 1 2]

Plug module. lot: © Module ID: Bx1 "DAP 1"
Submodule plug indication.

pull old submodule. API: & Slot: ® Subslot: 1

Plug submodule. sl 9 Module ID: @x1

1 Submodule ID: @x1 "DAP Identity 1"
: NO_IO 1In: 8 bytes Out: 0 bytes

Submodule plug indicat

Pull old submodule. slot: © Subslet: 32768

Plug submodule. : @ Slot: @ Module ID: @xl

slot: 32768 Submodule ID: @ "DAP Interface 1"
NO_IO In: @ bytes 0 bytes

Submodule plug indication.

Pull old submodule.

Plug submodule. 0
32769 submuduTe ID: 0x8 "DAP Port 1"
: NO_IO In: 8 bytes Out: 0 bytes
e plugging DAP

Waiting for PLC connect request

PLC connect indication. AREP: 1
Event indication PNET_EVENT TAFTUP AREP: 1
PLC decontrol m ge (The PLC done with parameter writing). AREP: 1 Command: PRM_END
Event indication PNET_EVENT_PRMEND AREP: 1
Set initis i a at: atus indication. AREP: 1 Data status changes: ©x35 Data status: 0x35

set initial i s 3276 b 0 "DAP Interface 1"
Set initi x = c L 2769 G © "DAP Port 1"

ccontrol g PLC has > Application Ready message). AREP: 1 Status codes:
nt indication PNET_| E”ENT IATA AREP :
yclic data transmission started

interface device: e@ (Default)

‘]

11 22 33 44 55

UP LINK UP INTERNET DOWN DHCP_DISABLE ETHARP BROADCAST IGMP

21-4 Tkt 1P 5 5
21.6 ¥ PLC B3

CODESYS f&j41: CODESYS &4

NFTFR I PLC B A, ST PLC#
. EEhER]. HE SRS ThAE. CODESYS, 4#RA “Controller Development
System” , & —MET IEC 61131-3 bt Tk HENEIE TH . EAMNK
R FmiEtE S CORRRIE. g5t SR, ThRE RS |, IeiR T FE R E
FThRetsid, F 8 TRIMPE I A PLC CrIgmfei@ gl ) i Tolk4z
il 22 4t. CODESYS )R I M AN R D Re A 1 il oh Tolk B 34k 45382 A8 H 1) T
KIFE o

21.6.1 CODESYS fl)iZ#rfE T T2

TE I IR C 2% CODESYS #f, A2 Jm N X = AN JAT 175 B H 2R R AT -

P
p=i
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CODESYS

o e 0

CODESYS V3.5 CODESYS CODESYS
SP20 Patch 3 Gateway V3 Control Win V...

&l 21-5 CODESYS #ft:
o CODESYS V3.5 SP20 Patch 3: Profinet F:ufifiiil
o CODESYS Gateway V3: M5&¥#%
e CODESYS Control Win V3 —x64 SysTray: %X PLC &%
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21.8.3 PLC Z®m#2 X PNIO 5l

AR IRAN A A TR /) Device->PLC iZ#5->Application->PLC_PRG(PR
G), 1M STIEF dmfs, w54 T KIETFAY:

® REE N XEAREE N T ARE (in_pin_button LED) , LED
Hfm HOIRZS Cout_pin LED) AL #%EH] LED G INFRFPIRESZ R (flashin
g) o IRu#IRE (oscillator_state) FIHR T #% A W11 288 Coscillator_cycle
) FHORSEILSE I TN ER AR -

PROGRAM PLC_PRG

VAR
in_pin_button_LED: BOOL;
out_pin_ LED: BOOL;

in_pin_button_LED previous: BOOL;

flashing: BOOL := TRUE;

oscillator_state: BOOL := FALSE;

oscillator_cycles: UINT := O;
END_VAR

® FEfriE X:

1. BICERIRTEIAF, oscillator cycles 0 1. 24it¥gsidid 200 i,
BB AR HF VI oscillator state HIRZS (TRUE 8% FALSE) , SZHiFE A
PEARAL, 5

2. WRFEHH % T (in_pin_button LED >4 TRUE) , FH{E E— %
HIARASZ FALSE, MV flashing RZS. BRI XRIEHTE N, 13 LED
T INERHPIRAS

3. 43 flashing ¥ TRUE, M| LED SiRIEIRTZZHIRE (oscillator state)
N#R; Wi flashing N FALSE, LED H¥#XM] .

4. FERFIRAGA R, R U AT RS PRAEAE in_pin_button_ LED_previ
ous 1, DMELET AWzl 4%~ i1t

oscillator_cycles := oscillator cycles + 1;
IF oscillator cycles > 200 THEN

oscillator cycles := 0;
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oscillator state := NOT oscillator state;
END_TIF
IF in_pin_button_LED = TRUE THEN
IF in_pin_button_LED previous = FALSE THEN
flashing := NOT flashing;
END_TIF
out_pin LED := TRUE;

ELSIF flashing = TRUE THEN
out_pin LED := oscillator_state;
ELSE
out_pin LED := FALSE;
END_TIF
in_pin_button_LED previous := in_pin_button_LED;

TR RS E AL B AT B s

# p-netproject” - CODESYS
M RE NE IR &EF ®E B IR 80 %

BFHE& v R SHpd [# | Application [Device: PLCBS] - O o =
EE - 3 X PLC_PRG % | [f] Ethernet [l PN_Controller % MainTask g Profinet_CommunicationTask [ Device SmAFIORE]
=5 pet - 1| [ PROGRAM ELC ERG
= Device (CODESYS Control Win V3 x64) = - B
o in_pin button LED: BOOL:
- Bl rcimg out_pin LED: BOOL:
in pin button LED previcus: BOOL; < -
flashing: BOOL := TRUE: 7 g X
oscillator state: 2 1]
oscillator_cycles: UINT
END VAR
=g MairTask (IEC-Tasks) -
& rLc_PrG
= & Profinet_CommunicationTask (IEC-Tacks) 1 ©Scillator_cycles := oscillator_cycles + L; -
8 pn_Controller, CommCyde =] 2 IF oscillator_cycles > 200 THEN
8 Profinet_IOTask (IEC-Tasks) 3 oscillator_cycles := 0
= [0 Ethemet (Ethernet) & oscillator state := NOT oscillator_state;
=@ pn_Controller (PN-Controller) I
- B IF in pin button LED = TRUE THEN
& P_Net_multi_module_sample_app (P-Net multi | IF in_pin_button LED previous = FALSE
flashing := NOT flashing; Vg EidEe
END_IF
1 out_pin_LED : :
B 11| ELSIF flashing =
12 out_pin LED := oscillator_state;
=] 13 ELSE
out_pin LED := FALSE:
1s END_IF
1¢| in_pin button LED previcus := in pin button LED;
1

K 21-30 PLC Zmfs

e FRBATEFEZRM— NN ER 10 Bk, 485 H P_Net_multi module

~

_sample_app AU IN—AN 1O Bt (DIO 8xLogicLevel) , T Elffw:
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@ p-netproject” - COD

x4 &E ouE

I w2 m= B2 1B S0 =3
BEE @ o % REX (@A SIN 7R - 4| B4 | Application [Device: PLGES] ~ O & )

BE v 1x PLCPRG x [ [ Ethemet [ [ Pn_Control
=3 ot ~ 1 PROGRAM PLC_PRG
=i Device (CODESYS Control Win V3 x64) S
g e 3 in_pin_button LED: BOOL;
= Bl pciBsg i . .
i out_pin_LED: BOOL;
=} Application 5 in_pin_button LED_previous: B(
i FEEs € flashing: BOOL := TRUE;
5] mic e (RS 7 oacillator_state: BOOL
iy oscillator_cycles: UINT
B irnmE s END VAR
=§8 MainTask {(IEC-Tasks) 10
&) pLc_PRG
- C g
& Profinet ¢ ([EC-Tasks) 1 oscillator_cycles i= 0scillator o
&) Pn_Controller, CommCyde B 2 IF oscillator_cycles >
g8 Profinet_IOTask (IEC-Tasks) 3 oscillator_cycles :
= Ethemet Ethemet) 4 oscillator_state := NOT oscil
= PN_Controller (PN-Controller) 5 B IE
e B ¢ IF in_pin bucton 1ED = TRUE THEN
ST % =w g - IF in_pin_button LED_previ
s flashing := NOT fL
B = 5 END_IF
5 10 out_pin_LED :
B pin_]
X EE B 1  ELSIF flashing
:= oscillater_sta
iy =]
L := FALSE;
= :
= B i
o o in_pin_putton LED previcus := in |
[ e
BAEE.
iy B MR, B e
=5as. Offline Help
O wENs R
A © KRR
REI0ME
CSVENERST...
SHHBRETEICSV..

=X

@ x
= ‘D]D_thugneve\
it
@ FmgER) OlfMgEDn HtirE ) O EHREL)
EErse e | HEE <o -
& i 2 R
= [ s
PROFINET 10
= PROFINET 1048}
r @ DI 8xLogicLevel RT-Labs SW=V0.1.0, HW=A1.0 Digital In 8xLogicLevel
h DIO 8xLogicLevel RT-Labs SW=V0.1.0, HW Digital In+Out 8xLogicLevel I
- [ COsxiogclevel  RTLebs Digital Out BxLogicLevel
(i) Echo Moduie RTicbs  SW=V0.10,HW=ALO  Echo with adiustable gain

#aBlna O RTHENERRSE) O @rids

@ 00 8xogicevel

LTS RT-Labs

B): PROFINET [08852

ez SW=V0. 1.0, HW=AL0
TS

##3£: Digital In+Out SxLogicLevel

P_Net_multi_module_sample_app

HEkEE RS FRENN

& GIHEDITRE, SA SR ERREE—BiFEE.)

=i

B 21-31 0 10 i
F: T KX DIO_8xLogicLevel i 5i, i%#% PNIO Module /O B, 4%
Input Bit 7 #1 Output Bit 7 3+4% & PLC 2% &

T

$lsar

-
it @R 9B I @8 a4 W IR w0 MR
LEda BB R W NN R 58 | Applcation Devices PLCES - B, w K[ | w
0 .3 5]'!] PG [ Etemer | PuCoowoler (g ManTak |8 Profnet CommuicanoTask [ oever  IRHHOMN; [ Pt min mode sample_son & profnetpores ) o10_extogictevel x v ML
= per - = o —
= Devis [CODESYS Cantrd ¥ V3 x69) am ey - & FIOREBIG., * HHEH
- @) ot U E “a 2 e
= O Appicaton outebls  WE3 ST
[ ] » rarste  wxaa e
5] PLCPRG PRG) *» TnoutBe 1 Wi BOC
- @ sme *» rosm: w2z e
= 6 MarTosk (EC-Tasks) » veuss W3 B wERE 51
& e e » anme woe e o e -
= §8 Profnet_CommuricasonTask (EC Tasks) » TouBts WSS BOC
) P _Conbole. Commyle “ rosms  was e = O
& Profret J0Task (EC-Tosks) e TEREE g nnut Bit? dkHFin_pin: futton_LED
S chemer fhemey » P wmt et $ Miching
= P Convotes PHContde) = ouas g st
= @ F et it mockle_samole spp (P Hiet mut » OuputBRD  WQULD  BOC @ in_pin_buttan_LED_previous
:» oupaBtl  wQmI  BOC : oectter e
" aamtm 20 g [ ]
'1 Output Bit 3 Q.3 BOC o ’mmmﬂlums- i s
» mame  wgma o % )
- . w o 1) ponetheme 2-0utput BitTi&$foul._pin_LED
"» Output Bt 6 W6 BOC
"® Accicason FLC PRE.out_.. P OulutBa7 e BOC
» s s e
E ) HERE) [ ~
EEHILA
» ERESER e RETERRETR .

AT A B AU g B> A, AR R IE R >,

EUR;

A SRR 0T A
PROFINET

i

‘ot on _LE5: BOOLIVAR)

0 ot [ orers [0 osmm | x X

[
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Pull old module. : 0 Slot: @
Plug module. : 0 slot: @ Module ID: Bx1 "DAP 1"
Submodule plug indication.
Pull old submodule. API: : 0 Subslot: 1
Plug submodule. : @ Module ID: Ox1
1 Submodule ID: Ox1 "DAP Identity 1"
ta : NO_IO In: 6 bytes Out: © byt
e plug indication.
old submodule. API: © Slot: © Sul ot: 327
submodule. 0 Slot: 0 Module ID:
t: 32768 Submodule ID: 8000 "DAP Interface 1"
Dir: NO_IO In: O bytes Out: O bytes

‘;ubmod\.ﬂ e plug indication.
pul

old submodule. API: @ Slot: © Subslot: 32769
Plug submodule. API: © Slot: © Module ID

o Submodule 8681 "DAP Port 1"

a Dir: NO_IO In: @ by Out: @ bytes

Done plugging DAP
waiting for PLC connect reqguest

Module plug indication
pull old module. 8 5 4
Plug module. : 1 Module ID: 0x32 "DIO &xLogicLevel"
submodule plug indication.
pull old submodule. lot: 1 Subslot: 1
plug submodule. ot: 1 Module 1D
1 Submodule ID: ©x132 "Digital Input/Output®
: INPUT_QUTPUT In: 1 bytes oOut: 1 bytes

PLC connect indication.
ent mdwmtlun PNET_EVENT_STARTUP AREP: 1

ot: 1 Index: 123 Sequence: 2 Length:

PLC write record indica
AREP: 1 APT: ® Slot: 1 Subslot: 1 Index: 124 Sequence: 3 Length:
meter "Demo 2"
) 02
ge (The PLC is done with parameter writing). AREP: 1 Command: PRM_END
nt indication PNET_EVENT_PRMEND ARE 1
Set initial input d and 10PS for slot © subslot Data status indication. AREP: 1 Data
Run, valid, Primary, Normal operatien, Evaluate data status
t

E it ax35
"DAP Identity
Set 18

Set

© "DAP Interface 1"

@ "DAP Port 1"

1 "Digital Input/Output®
“Digital Input/Output®

g
indication PNET_EVENT_APPLRDY
ccontrol message confirmation (The P
Event indication PNET_EVENT_DATA  AREP:
Cyclic d tra

Ready message). AREP: 1 Status codes

subslot 1 "Digital Input/Output®.

& 21-33 msh 23
F2F 5k [A 3] CODESYS, F-XX i Device->PLC Z#&->Application K ]
PLC_PRG(PRG), ML (A ZAMEERE T TIRE, BlWnFRATIZF etherkit K
R _ER KEYO, A LLR I in pin button LED /% in pin button LED previous iX
WiNA5 B N FALSE, B FAAJF KEYO, 7] LLR I flashing {8 [ 8 — K.

wa EE IS &% @5 A2
P o LR MW ON Gl (T 6 | Apskcation DevkecPCBWl - IO b m

£ B

3 even 48 (000857 Comel i V3 84y

[ B [ AATH WA TaAS R

21-34 1O B 5RHat

P
p=i
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22 Z Ethernet/IP HIFE

221 &M

Ethernet/TP (LA TAL ML) 2 — 3 TRk LUK I 42K ) Tl 5 b
W Tz ARG RGEH . E45E T TCP/IP Pridtfl CIP CGE A Tolk
PISO bRifE, SROEEE. ATEEOBORAE, SO R T B 2 R ) LN i
f&. BT Ethernet/IP A A M LUK RIRELE AN LS, Al BEis 76 A 75 24 1]
BEAF 0T, B TS R TG T, 3T P R A R G T S

OpENer ZHT 1/0 &A% & EtherNet/TP™ HMikk; £ A 1/0 M
WER:, B THIERTSARR /1P FyEh e X IFH 0DVA KA EtherN
et/IP™ A P2 o XS GF AR S o

T8 AR A B O 25& iR ) OpENer B4 ALK 5280 Ethernet/ TP 3@ .

222 RTHHER

BAF B

e CODESYS (Ethernet/IP JB{ZHHL)

o CODESYS
o CODESYS Gateway ([%J&#4)
o CODESYS Control Win SysTray (%t PLC #%%)
o Npcap CIZHAYZIZAT CODESYS WA, T BHERT a0 )

B 2R 85 -

e EtherKit JT &t
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223 FSPECE
WALE B iE S %45 11 % 11.3.1 FSP it & .
22.4 RT-Thread Settings it &

i fT I RT-Thread Settings, {EFZEFFEZE OpENer BAFEIFAHHE, T
THT A2 AH ¢ P e S S0

[Z RT-Thread Settings &2 = g
ITE# g AArchb4 Architecture Configuration 4 g, RT-Thread Utestcases  §§ S0IHEL | BRI o opener Q
Property Value OpENe EtherNet/|P stack for I/ adapter devices |

* OpENer: EtherNet/IP stack for I/O adapter devices p
Set OpENer hostname rtthreaddev
P Enable OpEMer traces o
Set OpENer Ethernet buffer size 512
Set OpEMNer device vendor ID 1
Set OpENer device type 12
Set OpENer device product code 55001
Set OpENer device major revision 2
Set OpENer device minor revision 3
Set OpENer device name OpENer PC
OpENer Version latest
OpENer Port Version latest
=1
» B8
» ERES
» IR8
» En

b SHEIEFBEEEHER
} Al packages

P Signal Processing and Control Algorithm Packages

[PKG_OPENER_WITH_TRACES]

22-1 fiifig OpENer {3

FHEATETFER B2 dhep THEEFFERERA 1P, MMM EE 1wip
HERR, JEFZEH DHCP;
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RT-Thread Settings 2%

P A= g, AArched Architecture Configuration mi RT-Thread Utestcases 3§ $RI48

Property

P DFS: device virtual file system
FAL: flash abstraction layer

b ZEEIET

C/C++ and POSIX layer

) EEEEETESE
b FEERERELISE

Use LwliP local version only

IwlP version

1Pv6 1

Memary alignment
IGMP MY

ICMP

SNMP fF3

2FE DNS SHTERRET

Value

IwlP v2.0.3

8858 -

bEiT DHCP 7380 IP i3t

] AT

b Static IPv4 Address
UDP 8L
TCP MY
RAW fH3
PPP 1Y

[RT_USING_LWIP]

e EIRECE G, RREFP g i T B E IR

225 MKEE

8

22-2 lwip & H

A

opener

OpENer: EtherNet/IP stack for I/Q adapter devices

FAVEH — IR ZERTT A5 PC, FINLE PC imfc & 554 1P:
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B s - o
A @ > REEE > R Internet » PSSR v 0| | EmEsEsEs »
XEHP REE BBV =mRN) IEM
a8 3 & EERMER 3= - m @
- rt-thread ~ VMware Network Adapter — VMware Network Adapter
l.-"r,“ B l-:?'f_ VMnet1 l-!,?r_ VMnet8
& WAN Minipert (L2TP) =l T ERE
l: LA l: LIk 2
] W =mmmEE
@ Realtek PCle GbE Family Contr. %7 Realtek PCle GbE Family Contr.

AE  #E =4
. = R 1P EE. E, FEENA
g ) EEGEESEEENE P 8F,
1Pud i B P Realtek PCle GbE Family Controller #2
= AR
I EEE EEO O SRERE 1P HB1EO)
imasiE 00:10:51 R FAIE (O): @ AR IP (S
IFVMware Bridge Protocol
PEED(E).. T Microsoft FEEHTSHHIITEAE FARE(L):
B TwinCAT RT-Ethernet Filter Driver il
TP Npcap Packet Driver (NPCAP) S 19218810 - 1
& 1Baos guEmI T /
= Internet #HWARE 4 (TCP/IPv4) SEEE DNS REHit4HE)
— — .
4 » Microsoft FESEEEE BISESENY 5 @ EETRES DNS BESinE):
) . i
=200, — mw B ONS B L - ]
=5 149,478,875
Ry Internet B, EHUSBRU HREY, B
FEARETEE SRS LB
GEEP) Lo ) BH(G) I = OEsmEesy =500
£3(0) wE B
= | s ms ||

22-3 DLKMERZAS IP CE
22.6 ¥ PLC B3

CODESYS f&41: CODESYS &% [H 3S A FF & 1 PLC ¥, £ T PLC Z
W, iEEhEdl. HSERSThAE. CODESYS, 4s#RA “Controller Development
System” , & —MET IEC 61131-3 bl Tk AN EIE TH . EAMNK
FrEMBIEIES (WBEEL S soR. Dhaeh B , @ittt 7 F 5 M E
IThEefide, #8h TRITPOET KR PLC (AT4RFEZEhlas) M Tz
i R Gt. CODESYS 1 Ry 1Al ni K Dy e s F ok Tolk B B A0 e A8 FH 1)
RKFEH .

22.6.1 CODESYS fl|iZfr & TFE

TE I IR C 2% CODESYS #f, A2 Jm N X = AN JAT 175 B H 2R R AT -
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CODESYS

o e 0

CODESYS V3.5 CODESYS CODESYS
SP20 Patch 3 Gateway V3 Control Win V...

&l 22-4 CODESYS %At
o« CODESYS V3.5 SP20 Patch 3: Ethernet/IP {4
o CODESYS Gateway V3: MI5&¥#
e CODESYS Control Win V3 —x64 SysTray: %X PLC &%

53T IF CODESYS V3.5 SP20 Patch 3, IK{ikF —> B TR —> Projec
ts —> Standard project , FCE LFEXMMNALE G A HHHE:

Ao MR AR

- [oomE]v orEE 8 ommE | X W

e N ]

BE-FRF: 0000 HAR v THRA: BHAA) @

K 22-5 BrE T

B R IR P S AR ERER A BE B (CODESYS Control Win V3 (CODESYS) /
x64 (CODESYS)) st e
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mELRE X

- j Bl 212 — T HENTETIE. OIS HE N TR T g
'E

-— 0 TR eI

- T BB SRR PLC_PRG
-\ PLC_PRGMTEITIES

-S| A S A EERIR TR ERRT AR .

%5 (D)

PLC_PRGTE(P)

CODESYS Control Win V3 x4 (CODESYS)
CODESYS Control RTE V3 (CODESYS)

CODESYS Control RTE V3 x64 (CODESYS)
CODESYS Control Win V3 (CODESYS)

CODESYS Control Win V3 x64 (CODESYS)
CODESYS HMI (CODESYS)

THE EH

K 22-6 G5

VR WnREIL T CODESYS Control RTE SL, AI##%¥#: CODESYS Con
trol RTE V3 (CODESYS) / x64 (CODESYS), IE% 1Pt & il ik A3 by e
£, #EFE CODESYS Control Win V3 (CODESYS) / x64 (CODESYS) 6% Rp
Al

G R st ] LUE B35 T

® pretproject - CODESY:
¢ ®@ Wm IE BF % &< IA B0 kN

s
SE3-1 X MGG 8 |1e [ | Application (Device: PLCER ~ O % "
S v @ x| @ e x - |[mi
=03 pont i . Pt | ¥ty - lsortoce -
= ) Devee (CE0ESTS Cortrl i V3 6 ki L G Bh
= Bl noss
© appication
W EmEs RESER
(8] me_pac o
B usme A e . °
Fp——— Bt Fi%
) ne ooy ] fisiocoa]
PLCRE Bhddren: TR, RENERE
LE g P
>
B
TN
HEOM
T T RN
Ecaf
AEEE

i

R SRR, O O A
- [o ot [+ oren [0 oxa® | X ¥

Ia " [

BE—NRY 000 ERES G TERP: ERMA) Q=

K 22-7 CODESYS F A1f
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22.6.2 Gateway K X PLC Bz

HIRFT T 1 AN AT
e CODESYS Gateway V3 (f5%# Start Gateway)

e CODESYS Control Win V3 —-x64 SysTray (f%# Start PLC)

K] 22-8 J5 ) CODESYS #f:

B3] CODESYS =Euhi#ft, X if Device (CODESYS Control Win V3 x64) —>
WBERE - HMZ%.

-
= @ 9m I8 WF ©% s IR 80 NN ¥
S IE ML H G N U W8 G e [T | Application Deice: PLCE 08 8 5w R =

::::::

AR SR 0T R R

T T i

BE-DRE 000 BEES @ TERP: ERP) LY

K 22-9 MRS

SRS SR E D a, EEM S AENS (P EESO -
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HEERAFER X

J SRR TR RETRE CRATHERE &5 A BT e 511 RETR Pk 2 RTEs .

EEER | |
&t |oo3a |
BRa(u) |kl.|risaw |
B (P) sses| | ®
ﬁg ?%E ice”

T BI:H

K 22-10 W B

HO AT 9 15 9% SR PLC 4% /& AR TE 2k«

[ pevice x
| BiEER FERlE | kX - RE -
A
EHTTR
SfE : Y .
R °
Sk
Gateway-1 ~| [rstpoooss g -]
PLOEE IP-Address: WRERH:
localhost RSH-PCO046
il st T
1217 0038
g
BirD:
BT 0000 0004
BT
FEARER 4096
BATHER:
HRRE W ETUERE ST 35 - Smart Software Salutions GmbH
EGiR B
HEEE

bz

=8

K 22-11 B FMIRES SR PLC WAATEL

22.6.3 Ethernet/IP EDS 3CHE7H0

EDS 3 (Electronic Data Sheet) s& Ethernet/IP fF ik &£ 4r
ARG S B PRESCHR. ERE T HRBREMIFMAER, BFR&R
B TEORS . A E . SERE . WA TIRGSHIN B R 0i%.
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AT H B EDS SCAAL TR B§ AR

e .. \packages\OpENer port-latestl\eds file

PR B AT e 2 2 IR S, 1+ FIREE12 1) opener_sample_app. eds

.

ws mz wa[ IR [ Y
X Y N CODESYS B, (£ | Application [Device: PLCE) ~ X O , g N [(Z25:3 -2 F o (M w7
B
~ 3 x |5 eswas o Etherfiet_P_Scanner [5) Pcprg 3 Ethernet
T & TR E e - o AIOBEENFE.
0 maeas. 8 B EE = =n =0E el #%  Et A
P i OPCUARRIERFRE. » e |
i so=Em pryT—
y £ AwEmE .
CE GHL)  System Repository ~| | i)
anrer{OTack (EC-Tag A (€-\ProgramDatsCODESYS Devices)
ot P _Seanner. 100y PASPLER..
| = | G e - e
et S w
e TEC k) Edgn Gatewsy T & RS BOF [ @MER < [E=o_]] e "
. Automation Server . 2 o ——— = i
=e C + @ 2 FaE
arrer (EetePel | (BB + BaitE TRUE
{opEner pC) #@rc w
P SoRotorsitE . .
o i miaix & 4[|« projects » etherkit ethernetip [ pockages + OpEfer portlatest  sdifle | v O [ eds e SRE »
an - [u ]
= wa il
* RESE
mam * EDS X% 18 KB
e ”
& o *
= .
- o codesys
» o EterctimTE
hd o hyperram
[ 01an6802x:02
» -CESES s -HESORATE @ OneDrive
N | Onebrive - ers
st Er ]
# PLC_PRG.Board_LED_Output = -
ZEENE ~| |eostnCrRRreds, )~
e | o/ =
2 >
K] 22-12 %245 eds A
2 > N o .
LR MIJE T LAE E] OpENer PC Ml ik SC1F:
i L) |System Repository V| | {RIBME (E)... |
{C:\ProgramData\CODESYS\Devices)
THANRRF (V)
[EFewsznrEE | HEE | <apEmE - EE(D..
Efr s = R &3 )
+ - €ifl CANopen =)
+. s EtherCAT
= EtherMet/IF
+ = EtherNet/IP{345 o
erNet/IP{3{EEE EFfiEETFE
+ - = EtherNet/IP{iiR |=3
“— EtherNet/IP1iE 152
m Generic EtherMet/IP device CODESYS 3.5.15.0 EtherMet/IP Target for
m Generic EtherMet/TP device CODESYS 4.6.0.0 EtherMet/IP Target for
m OpEMer PC Rockwell Automation Major Revision=16%2, Minor Revision = 1653 EtherMet/IP Targetimgp \I
g 24 EEH{ S EL )

K 22-13 OpENer PC SCfth2ed
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22.6.4 WEZRN
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K] 22-14 Ethernet ¥

o EtherNet/IP HffiZsdnIN: FAHEEAM FHIAH ] Ethernet, %% EtherN

et/IP Scanner

RE

- B X

=D e
= Device (CODESYS Contral Win V3 x64)
= Bl PciBsg
=€} Application
D s
[E] PLc_PRG (PRG)
- asme
=g MairTask (IEC-Tasks)
&) FLc_FRG
[ Etheret (Ethernet)

K] 22-15 EtherNet/IP Scanner ¥sHl
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o stepl: THFELFFMFIERE x> AERAUY
o step2: HEH Lk > T
e sStep3: ,'J—_T»I:J_:l U%ﬁt - Eijj

It AT LA B EtherNet/IP Scanner BW& IE W i184T T -

.
M &E HE I8 &F mF Bl IR &0 =6
=== ah 45 8 05 3" | 4 | Application [Device: PLCBEE] ~ 5 O L I
& -2 x [ Device PLC_PRG &  ENIPScannerIOTask [ ethernet [ Etherhet_1P_Scanner x | [f] Opener_PC
= der = 2
=[] Device [EE4f] (CODESYS Contral Win V3 x§ L EtherNet/IP Scanner B \i@ﬁ
gy S B E-RuHRE (3]
= 'Lk Application [i=fT]
m EEBE EtherNet/IP Scanner[/ORLAH ScannerDiag EtherNet/IP Scanner diagnestic information
PLC_PRG (PRG) CommunicationState 4 0 = Unknown, 1 = Not Configured, 2 = Stop, 3 = Idke, 4 = Operate
- @ asmE EtherNet/[P ScannerECR{% Version 2 Version number of diagnosis structure
=<3 ¢8 ENIPScannerOTask (IEC-Ta: e Watchdog ) Configured Watchdog Timeout
& Etheriet_IP_Scanner 10Cy: e ErrorCount 0 Total number of detected errors since startup
=+ ENIPScannerServiceTask (IE 5] SlaveState 1 0 =Unknown, 1 = OK, 2 = Failed, 3 = Warning
& Etherhet_IP_Scanner.Servi HumConfigSlaves 1 Number of configured slaves
=g MainTask (IEC-Tacke) NumActiveSlaves 1 Mumber of active slaves
& rLc_PRG NumDiagSlaves [ Number of slaves, reporting diagnostic issues.

=3 i Ethernet (Ethernet)
= [ (] Etherhet_IP_Scanner (EtherMet/IP S
() opENer_PC (OpENer Pcn
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22.7 PLC %2 % CIP 10 2%

S IRAT A A M TETAR ) Device->PLC 12 #&->Application->PLC_PRG(PR
G), 1FH STIEE WtsE, 5L T &IETFA:
® UEEN: FHXELEHLEWNNREALE: Board SW_Input (% Bit
R FRRTE ) B W B A% BE R 51)) A1 Board LED Output (3% Bit f7 bR da i 2%
## LED) .

PROGRAM PLC_PRG

VAR
Board SW Input: BYTE;
Board LED Output: BYTE;

Mask: BYTE;
Shift: INT;
i: INT;
END_VAR
o TN XEAMPIThRER: HRHE Board SW_Input FIRE—AHPIRES, &%

# Board LED Output FIAHR AL, F AR

1. 4R Board SW_Input B3 —4A7 8 1, WX Board LED Output 1%
A 1o

2. 4R Board SW_Input 1H—474 0, NIXTR[) Board LED_ Output [#]i%
H14 0.

PRI P A 8 ML, SEIL TR BORE— AR U 2 et BB —
(e

FOR i := @ TO 7 DO
Shift := i;
Mask := SHL(1, Shift);

IF (Board_SW Input AND Mask) = Mask THEN

Board_LED Output := Board LED Output OR Mask;
ELSE
Board_LED Output := Board LED Output AND NOT Mask;
END_IF
END_FOR

TAEP R E AL B AT B s
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RE >R X [ Device PLC_PRG X ¢ ENIPScarnerOTask (i Ethernet [ EtherNet_IP_Scanner
ErCye. - [ PROGRAM ELC_PRG
= Device (CODESYS Control Win V3 x64) S B
= B rcms Board_SW_Input: BITE:
PLOEE 1 Board_LED_Qutput: BYTE;
=1} Application s Mask: BYTE;
i) FeEis : oz TN
PRG (PRG) N
- amnmE
=& ENIPScannerIOTask (IEC-Tasks))
B EtherNet_IP_Scanner.IOCy
=@ ENIPScannerServiceTask (IEC-Ts
B Ethernet_IP_Scanner.servi
=g MairTask (IEC Tasks)
] pLc PRG
= [ Ethernet [Ethernet)
=-[f Etherlet_IP_Scanner (EtherNet/IP Scan
() opEMer_PC (GpENer PC)
B
E SHL{1, Shift):
SI IF (Board_SW_Input AND Mask) = Mask THEN
E Board_LED Output := Board_LED Output OR Mask;
a8 ELSE
3 Board_LED Output := Board LED Output AND NOT Mask:
E END_TF
1| END_FOR
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F2 1 K fili Ethernet/IPI/O BT, X BLIRATT 7R EAE AT € X ST A8 & Wi
F| b Aab A, ¥ Board LED Output Bt i@ 1E: Board LED Output Data;
Board SW_Input i} £]i#i&: Board SE Input Data.
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B B S BT SR IR >R RS, R IR BEL >, i E
B AMEERE T TRAS, BInFRAH%AE etherkit JFRAR 11 KEY1, A LLEIL
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o
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SEGGER J-Link Commander V7.98a (Compiled Jul 19 2024 15:01:50)
DLL version V7.98a, compiled Jul 19 2824 15:01:03

Connecting to J-Link via USB...O0.K.

Firmware: J-Link V1l compiled Jun 21 2023 89:20:55
Hardware version: V11.00

J-Link uptime (since boot): 8d 88h 82m 56s

S/N: 601812427

License(s): RDI, FlashBP, FlashDL, JFlash, GDB
USB speed mode: High speed (U480 MBit/s)
VTref=3.251V

Type "connect" to establish a target connection, '?' for help

J-Link>connect
Please specify device / core. <Default>: R9AG7GOsuUMOL
Type '?' for selection dialog
Device>
Please specify target interface:
J) JTAG (Default)
S) swD
T) cJTAG
TIF>S
Specify target interface speed [kHz]. <Default>: UGB kHz
Speed>
Device "R9AG7GOSUMEOU" selected.

23-2 #%$E Jlink commander

AT W Ay TEER flash, Q1R s

exec EnableEraseAllFlashBanks
erase Ox60000000 Ox63FFFFFF

EL3 support: N/A

FPU support: Single + Double + Conversion
ARMv8-A/R: The connected J-Link (S/N 681812427) uses an old firmware module V9 with known problems / limitations.
Add. info (CPU temp. halted)
Current exception level: EL1
Exception level AArch usage:

ELO®: AArch32

EL1: AArch32

EL2: AArch32

EL3: AArch32
Non-secure status: Non-secure
Cache info:

Inner cache boundary: none

LoU Uniprocessor: 1

LoC: 1

LoU Inner Shareable: 1

I-Cache L1: 16 KB, 64 Sets, 64 Bytes/Line, U-Way

D-Cache L1: 16 KB, 64 Sets, 64 Bytes/Line, U-Way

Memory zones:
Zone: "Default" Description: Default access mode A SEGGER J-Link \V7.98a - Flash download (8192 KB)
Zone: "APB" Description: MEM-AP (APB-AP)
Zone: "AP1" Description: MEM-AP (APB-AP) ce=ar= [ ¢ oo0-
Zone: "AP2" Description: MEM-AP (AXI-AP) . =

Cortex-R52 identiﬁes. Erase B =

J-Link>exec EnableEraseAllFlashBanks Frosres & Verily o

J-Link>erase Bx68600000 Bx63FFFFFF

‘erase’: Performing implicit reset & halt of MCU.

ResetTarget() start

Reset: Halt core immediately after reset using reset catch.

Authenticated device detected. Skipping authentication process.
OCDREG_STATUS: ©xB0000081

Disabled core power domain detected.

Enabling debug mode. ..

ResetTarget() end - Took 25lms

Erasing selected range...

Erasing renge Ox 0 - 0x6025FFFF (2 sectors, 128

23-3 &K% flash

Flash {EFR 55, Jek It AR i BB )R 3k p 2 D160y ON KJm, i E
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23.2 Studio/IAR JELMT ST

I N TR AN R B8 AR AT %S0 .\ rzn\fsp\src\bsp\cmsis\Device\RE
NESAS\Source\cr\startup core.c, 7E system init()iX/~EREE 17U N0 FALHS

1
__asm volatile (
' mov ro, #0

movw rl, #OxfO7f
movt rl, #Ox2fa
"software loop:

" adds re, #1

" cmp  ro, ril

bne software_loop
:: "memory");

N E PR, XBUCIhRE L E SO 1 — BUERY, £ RGUR hin_EixB
SERS, WA EE B AL T
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