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1. #=

11 4BE—R2FIEHYTILTOTS LA

E—2Fl#EY > FIIL T 04 S LI RZT2N Evaluation Board 12 RZ/T series Inverter Board Kit(Inverter
Board +BLDC)Z##t I S HBHICE VT, RRKABMDE—Z ZHEIH5EMNTEET,

VIR THEZUTICSRLET,

DY TNLI A FEFERALEZKABMBREE—2 DAY L
« EtherCAT SubDevice &5

« CiAd02 7O 77 A ILZE RN E=E—42 &I

Renesas Motor Workbench(RMW)Z R UL \f=E—2 H#IZDWNTIL, TRZ/T2N kABERHE—2DT Y
O—FRy RLEE - Y TFILToa—4F 7T)5r—3 32/ — F(R0O1AN8225)] BB LTL 2L,

1.2 N—FOxT7#R
1-1I2N—FOz7DEHRERERLET,

BLDC x4
(Brushless DC Motor)

Inverter Board x4

Ethernet cable

TwinCAT3
(EtherCAT MainDevice)

| J-Link OB

USB Type A to micro-B Cable

B 11 N—Fo 78R

RO1AN8308JJ0100 Rev.1.00 Page 5 of 130



RZ/T2N J')IL—7F

AEME—FFEY L TN TOY S LRE— T v FT =27 IL(EtherCAT CiA402)

1.3 HEikas

& 11 ICEEEE-REERTLET.

* 11 EGElR—%

Item

e

B%E

RZ/T2N Evaluation
Board Kit

RTKO9RZT2N1S1010BJ

https://www.renesas.com/rzt2n-evk

RZ/T Series Inverter
Board Kit

RTKOEMO0000S05010BJ (Renesas)

- R— F& £ RTKOEM0000B15010BJ

- E—4#£Z:TSM3101N2001E020
(ZE)IFEHHE)

TiR&EYBEATEETY
https://www.renesas.com/invb-lv-rzt-b

22y k=TI

MIL V&7 y kr—T L
(50 E>, r—TJIJLE: 10cm)

INV3/INV4 [EFRBICHETY

ZR—H— (1) &:10mm (1) INVA/INV2 EFRFICHRETT
(2) B&:7mm (2) INVV/INV2 ERBICRETY
(3) B&:30mm Lk (3) INV3/INV4 EFRBFICHETY
BR 24V/8A(Max) DC, RELERZCHERACESL
5.08mm £ F 2 BT & (4 #/1000RPM BI{ERF D ERIE: 1.1A)
ICE SEGGER J-Link OB USB Type Ato micro-B 7 —JILE SRS
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2026.11.4

RENESAS



https://www.renesas.com/rzt2n-evk
https://www.renesas.com/invb-lv-rzt-b

RZ/T2N F)L—7 ABE—SHEY L TILTOFS5LRE— FF v FT =27 L(EtherCAT CiA402)

1.3.1 RZ/T2N Evaluation Board & Inverter Board & D%

RZ/T2N Evaluation Board & Inverter Board (INV1 & INV2)I[XE### L £9 . RZ/T2N Evaluation
Board & Inverter Board D& S & &HhEHHEMNH Y FJ ., RZ/T2N Evaluation Board M I LAY 10mm(1)
D, Inverter board AIZ 7mm D AR—H(2)&F THALC S LY,

INV3 & INVA D5y br—TJLEFERLTERLET, 10cm DI 5y br—JIr—TJ)LE ZFEAL
FZEL £z, INV3 & INV4A X INVT & INV2 [230mm LEDRAR—HQB)ZRAVTRYFITET,

Connected by flat cable

Direct
Connection

Connected by flat cable

Flat cable

(10cm) Inverter Board

RZ/T2N Evaluation Board

(3) 30mm or more

] 1-2 RZ/T2N Evaluation Board & Inverter Board & Dt
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1.3.2 E—4%/T>a—4% & Inverter Board & MDiESE
%2 )I| ¥4t 5 TSM3101N2001E020 (E—#4 /T > O — 4 (FA-CODER)) & Inverter Board & M#E#E(ZBI LTI,
FRZ/T Series Inverter Board/Kit 1 —H#—X~< =217 JL(R12UZ0155)] B L TL =&y,

1.3.3 PC LDk
PC & RZ/T2N Evaluation Board @ RJ45 a4 4 M ETHO IZ Ethernet ¥ —J L&KL T,

Ethernet cable

OUT

1.3.4 ICE

USB Type A to micro-B cable <

v

1.3.5 &R

RZ/T2N Evaluation Board DifnF&(J10)IZ 24V DC ZHNT B E T, 4 BDA N—4F2KR—FIZERZ#

BT D ENTEETT . FDIHEE. Inverter Board [2 DC24V ZEIM LA WTL EE LY,

J10 » S A TTRE A B IX R K 8A T9, RZ/T2N Evaluation Board £ TiE&E 9 5 E7# & Inverter board Tl
ETEBRDEHNBA THBZ HBAILX. USB Type-C a4 4 (J7)&k Y USB PD %t USB Type-C r— 7

IWERWT 15V BIRZ M4 L. Inverter board [CIXEHE 24V EREZHIMBE L T2, T D J48 U v /X

I% Open IZERE L TL =& LY,
GND 24V
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2. BFIRIR
21 BFIRIR

& 2.1 BFIREE

15H NE
ERAAR—F RZ/T2N Evaluation Board
MPU RZ/T2N F)IL—7F
ROA07G076M48GBG: 537pinFBGA
ENERBLR S CPU Core0 : 800MHz (Arm® Cortex®-R52)
CPU Core1 : 800MHz (Arm® Cortex®-R52)
FEER 3.3vV/1.8V/1.1V
EEE— K xSPI0 boot mode(x1 boot serial flash)
FARAT/INA R Serial Flash ROM (64Mbytes)

Macronix & MX25LW51245GXDI00-T

12C EEPROM (32Kbit)
Microchip & 24CW320T-I

BEJOraL

EtherCAT®
EtherCAT.

HERRIRE RENESAS &
e? studio 2026-07 (26.07.0)
ICE SEGGER #
J-Link OB
SSC Tool Provided by EtherCAT Technology Group (ETG)

Slave Stack Code (SSC) Tool Version 5.13

Software PLC

Beckhoff Automation
TwinCAT® 3

Flexible Software Package
(FSP)

4.2.0

RO1AN8308JJ0100 Rev.1.00
2026.11.4
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22 TJHILE. T7AILER

r01an8308xx0100-rzt2n-4axis-motor-ecat-package

[- r01an8225jj0100-motor-encoder-foc-rzt2n.pdf /I Encoder Vector Control of Permanent Magnet
| Synchronous Motor - Serial Encoder (Japanese)
[- r01an8225ej0100-motor-encoder-foc-rzt2n.pdf /l Encoder Vector Control of Permanent Magnet

| Synchronous Motor - Serial Encoder (English)
|- r01an8308jj0100-rzt2n-4axis-motor-ecat-startup.pdf // This document (Japanese)
|- r01an8308ej0100-rzt2n-4axis-motor-ecat-startup.pdf // This document (English)

|- common

| |- ESI

| |  +- Renesas EtherCAT RZT2N MotorSolution.xml /I ESI file

|

| |- Patch

| | |- apply_patch_e2studio.bat /[ Bat file

| | +-RZT2N_Motor_Solution.patch [/l Patch file

|

| |- SSCconfig

| |  +- RZT2N_Motor_Solution.esp I esp file

|

|- project

| +- RZT2N_ESC_CIA402_E2S V100 / RZ/T2N CPU1 software

| +- RZT2N_INVBLV_4PM_ENCD_FOC_E2S_V100 / RZIT2N CPUO software
RO1AN8308JJ0100 Rev.1.00 Page 10 of 130



RZ/T2N J')IL—7F ABE—FHEY L TN TOY S LRE— b7y T =27 L(EtherCAT CiA402)

BERFXaIAY K

RTKORZT2N1CW1010BJ A —H—X< =1 7 JL(R20UT5574)

RZ/T Series Inverter Board/Kit 1 —H#—X< = 27 JL(R12UZ0155)

RZ/T2N K AMABRBE—2OI =4S bLEIE - Y7L oa—4 7TU5—2av/—
k (RO1AN8225)

eoe0 W

® CiA402 RKE -
- IEC 61800-7-201 Edition 1.0

Adjustable speed electrical power drive systems Part 7-201: Generic interface and use of profiles for power
drive systems Profile type 1 specification

- IEC 61800-7-301 Edition 1.0

Adjustable speed electrical power drive systems Part 7-301: Generic interface and use of profiles for power
drive systems Mapping of profile type 1 to network technologies
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4. R—FDEHRTE

4.1 RZ/T2N Evaluation Board M i&5FE

[ : Factory default configuration
& : Changing configuration for 4-axis motor control

" i .

- - "y . ET
ARRANANNRNONNA/ANDT > AOGARNOODONDNNGOONNONOE o
PRAT AR Cn a3 RN 3 RNt siged by Ren jan R R A R T R T RN I T

4.1.1 Switches

RZ/T2N Evaluation Board D X 1 v FDE#lEL. TRTKIRZT2N1CW1010BJ 1 —H—XI¥ =27 /L
(R20UT5574)] =B LT ZELY,

TROFXFIIHAFOHRERENSERT T HIHELZRLTULET,

sw7
Pin 1 2 3 4 5 6 7 8
OFF | OFF | OFF | OFF | OFF | OFF | ON | ON
sws
Pin 1 2 3 4
ON | ON | ON | OFF
S
Pin 1 2 3 4 5 6 7 8
OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF
SW10
Pin 1 2 3 4 5 6 7 8 9 [ 10
OFF | OFF | OFF | OFF | OFF | ON | OFF | OFF | ON | ON
SW11
Pin 1 2 3 4 5 6 7 8 9 [ 10
ON | OFF | OFF | ON | OFF | OFF | ON | ON | OFF | OFF
RO1AN8308JJ0100 Rev.1.00 Page 12 of 130
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SW12
Pin 1 2 3 4 5 6 7 8
OFF | OFF | ON ON ON | OFF | OFF | OFF
SW13
Pin 1 2 3 4 5 6 7 8 9 10
ON | OFF | ON | OFF | OFF | ON | OFF | ON | OFF | OFF
SW14
Pin 1 2
ON | OFF

4.1.2 Jumpers

RZ/T2N Evaluation Board @ ¥ % >/ DML, TRTKORZT2N1CW1010BJ 1 —H—XI =27 )L
(R20UT5574)1 BB LT =&Y,

TROFRXFIIHFABEORERENSDEET IHREFRLTVET,

No |JP RTE

1 J15 2-3 short
2 J18 2-3 short
3 |25 1-2 short
4 J29 Open

5 |J39 1-2 short
6 |41 2-3 short

4.2 Inverter Board

4.2.1 Jumpers
Inverter Board M < v >/ MM, TRZ/T Series Inverter Board/Kit 1 —H4—X< = a7/l
(R12UZ0155)] =B LT FZ&ELY,

No |JP HE

1 JP7,8.9 1-2 short

2 JP10 2-3 short

3 JP11 2-3 short

RO1AN8308JJ0100 Rev.1.00 Page 13 of 130
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5. 70035 LEEAH

5.1 EtherCAT SubDevice Stack M4 g
¥ RKY2TII - FATxH Ml EtherCAT SubDevice X2 v a— FIZEMBEA TV ER A,

EtherCAT A L—J XA v a— FOAEBIZIEL’EtherCAT SubDevice Stack Code(SSC) Tool’WNIHET
ER

SSC Tool [(F ETG &M 5 AFAEETY,
% SSC Tool #2ENRIIZ"{§% : SSC Tool FHABDFER ZHRL TLESLY,

X RKHA FEETTBH=-0IZIE. PCIZ patch.exe N1 VA F—ILENRTWLWEIREAHYET,
‘g% : patch DA VA b —VHE %#SH8B L T patch.exe 4 VA F—ILLTFELY,

(1) TR 7+ IILEFHERIZE D K 512, r01an8308xx0100-rzt2n-4axis-motor-ecat-package.zip & L £ 9,

r01an8308xx0100-rzt2n-4axis-motor-ecat-package
F—common
L—project
—RZT2N_ESC_CIA402_E2S V100
L—RZT2N_INVBLV_4PM_ENCD_FOC_E2S V100

(2) “Common¥SSCConfig" 7+ LA IZHEIAINT NS esp T7AMILEFATILY ) w4 L. SSC Tool ##2E)
LTTELY,

RIT2N_Motor_Solution.esp

(3) [Project]—[Create New Slave Files]Z2 ) v o LET, F4 7RI MRV 5[Start|Zo U v o LET,

B8 EtherCAT Slave® - Slave Stack Code Tool

Project | Tool Help

Find Setting Ctrl+F
. Create new Slave Files F5 5.13
T o YWersion! 500
- Hardware , File name
i EtherCAT State Machine
- Synchronisation
—- Application aneapplh
i ProcessData B )
RO1AN8308JJ0100 Rev.1.00 Page 14 of 130
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4) V—Ra—Fh&EmEh. BT 5 E” New Files created successfully” & &RR S BN T[OK|E Y
Jwo LET,

Proeress
"SamplekpplicationInterface .h™ : skipped (SAMPLE APPLICATICN INTERFRCE) ~
"applInterface h™ : new file written
"coeappl.c" : new file written
"coeappl.h" : new file writtem
"ecatappl.c” : new file wril(reate Files Finished — O *
"ecatappl.h"™ : new file wri
"ecatcoe.c" : new file wrif
"ecatcoe.h™ : mew file writ Mew files created successfully .
"ecatslwv.c" : new file writ]
"ecatslwv.h" : new file writ]
es?.h : new file w.n:ltter.l Open Folder
"mailbox.c" : new file writ]
"mailbox.h" : new file writles
"objdef.c™ : new file written
"objdef . h™ : new file written
"sdoserv.c" : mew file written
"sdoserv.h" : mew file written
Generate files finished
Create device description finished "C:\RZIT2Z_esc_dual WS51_RSE_beta3\CPUl\rz\fsp\srchr_ecat
‘wutilitieshssc_confighRZTZ EtherCAT.xml"
Create Slave files finished
W
Cloge

(5) “Common¥Patch” 7 # LA [Z#&# S T ULV B[apply_patch_e2studio.bat]Z 4 FILY )y o LThat 77
AILEETLET,

(%] apply_patch_eZstudio.bat

(6) Bat 77 4 JILE{T#. project¥RZT2N_ESC_CIA402_E2S V100¥src¥ethercat¥beckhoff 7+ JLZZ Src
THILENBHENET,

CAWINDOWS\system32\cmd. x

Starting batch process

[1/u4] Check if patch file exists

Find patch file RZT2N_Motor_Solution.patch
[2/u4] Check SSC source folder

Find SSC source folder ..\SSCconfig\Src.

[3/u] Apply patch

patching file Src/cial@2appl.c
patching file Src/ciad@2appl.h
patching file Src/ecatcoe.h
patching file Src/ecatslv.c
patching file Src/mailbox.h
patching file Src/sdoserv.h

Patch applied

[u/u] Copy patched folder to destination
Patched Src folder copied to "..\..\project\RZT2N_ESC_CIAL®2_E2S_V10@\src\ethercat\beckhoff\Src"

===== End batch process =====
Press any key to continue . . .
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52 7B Y FDELER

(1)
T"Next"Z#LFET,

e? studio Z#2EN L. LD A = 1—/\—H 5"File">"Import">"Existing Projects into Workspace" % #1R L

File Edit Scurce Refactor Mavigate
MNew

Open File...

Open Projects from File System...

Recent Files

& | Refresh

Convert Line Delimiters To

Search  Project
Alt+Shift+MN »
]

F5

& Import O
F o Select \
Create new projects from an archive file or directory. E 4 5 |
-

Select an import wizard:

type filter text

~ [ General
J& Archive File

Lk
Z I E’ Existing Projects into Workspace|l

——PrESyETET

= GNUARM-MOME/RZ(DS-5) project conversion to GCC ARM Embedded
[T} Preferences
(=} Projects from Folder or Archive
2% Rename 8t Import Existing C/C++ Project into Workspace
= Renesas C5+ Project for CATBKOR/CATEKD
1= Renesas CS+ Project for CC-RX, CC-RL and CC-RH
" Sample Projects on Renesas Website
v = C/C++
» = Install

= Nnmnh

Finish Cancel

()
@)

“Select root directory” Z:ZEIRL. "project’ 7+ ILF ZFIRLFT,

"RZT2N_INVBLV_4PM_ENCD_FOC_E2S V100" & UM"RZT2N_ESC_CIA402_E2S V100"IZ2F = v ¥
I—9 %ft1+EF ., Options MH T, "Copy projects into workspace”|ZF = v I I —9 Z 1+, 7—2

AR—ZNIZaE—-LENSAS vR—FLET,

& Import O >
Import Projects 1
Select a directory to search for existing Eclipse projects. i’ ‘
O Select root directory: \projecﬂ R | Browse...
(") Select archive file: Browse...
Projects:
@ RZT2N_ESC_ClA402_E25 V100 Select All
B RZT2N_INVBLY_4PM_ENCD_FOC_E25 V100
Deselect All
Refresh

Options

[l Search for nested projects

8 Copy projects into workspace

[_] Close newly imported projects upon completion

RO1AN8308JJ0100 Rev.1.00
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(4)

RZT2N_INVBLV_4PM_ENCD_FOC_E2S_V100 ® configuration.xml ZBE %9,

» =5 RZT2N_ESC_CIA402_E25_V100
v = RZT2ZN_INVBLV_4PM_ENCD_FOC_E25_V100 [Debug]
> [a Includes
s 2 src
EE?j configuration.:{mll
(%] RZTZM_INVELY_4PM_ENCD_FOC_E25 V100 Debug_Flat.launch
» (?) Developer Assistance

®)

O— FERFTVWEST, 23— FERMNET L1z 5 configuration.xml ZEAL £ 9,

Board Support Package Configuration o

Generate Project Content

(6)

RZT2N_INVBLV_4PM_ENCD_FOC_E2S V100 M EJL FEETLET,

R LY ST RN - B R
Project Bxplore g, o1 '‘Debug’ for project 'RZT2ZMN_INVELY_4PM_EMNCD_FOC_E25 V100" }:
y (== RZT2M_EST_CIEA0Z_EZS_ V100
V|§3§- RZITZN_INVBLV_4PM_ENCD_FOC_E25_V100 [Dehug]l

3 ml Includes

7)

RZT2N_ESC_CIA402_E2S_V100 ® configuration.xml ZFHZ £,

W L-_—E- RZT2N_ESC_CIA402_E25 V100 [Debug]
> [al Includes
> SrC
o1 configuration.xml
(] RETZM_ESC_ClA402_E25 V100 Debug_Flat.launch
» (2) Developer Assistance
> hﬁ REZT2M_INVELY _4PM_ENCD_FOC_E25 V100

(8)

O— FERFTVWEST, 23— FERMNET L1z 5 configuration.xml ZEAL £ 9,

. . O
Board Support Package Configuration Generate Project Content

RO1AN8308JJ0100 Rev.1.00 Page 17 of 130
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(9) RZT2N_ESC_CIA402_E2S_V100 DEJL FEEITLET,

e SR ] Ee b F IR

Project Explorer pyild 'Debug’ for project 'RZT2ZN_ESC_CIA402_E25_V100" ;

v|T,~_—“§- RZT2N_ESC_CIA402_E25 V100 [Debug]|
» [p Includes
s 22 src
%% configuration.xml
[¥] RZT2M_ESC_Clad02_E25 V100 Debug_Flat.launch
» (7) Developer Assistance
> bre RZT2N_INVBLY_4PM_ENCD_FOC_E25_V100

(10) RZT2N_INVBLV_4PM_ENCD_FOC_E2S_ V100 7Oz hTH Y—CEFVET,

> 125 RZT2N_ESC_CIA402_E25 V100
>[5 RZT2N_INVBLV_4PM_ENCD_FOC_E25_V100 [Debug]|

Mew

Go Into

Open in Mew Window

Show In

(i

Copy

¥ Delete

Source

Rename...

Alt+Shift+\W »

Ctrl+C

Delete

>

F2

i=1 Import.
&y Export..
Renesas F5P >

Build Project

Clean Project

(1) 2 1)—5eTH#. BE RZT2N_INVBLV_4PM_ENCD_FOC_E2S V100 DE L REEFLET,

|%' I e R

Project Explore g it ‘Debug' for project 'RZT2N_INVBLY_4PM_ENCD_FOC_E25. V100 N
> (25 RZT2N_ESC CTAZOZ EZS V00
v[izZ RZT2N_INVBLV_4PM_ENCD_FOC_E25_V100 [Debug]|

5 il Includes

== I

RO1AN8308JJ0100 Rev.1.00
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53 7OV FrDEZTAH

(1) RZ/T2NEVB [Z24VDC ZElNL. EBREANE T,
(2) USB type Ato USB micro-B 4 —JJL% RZ/T2NEVB IZ#f L1=%. TNV IR EREET.

4 v Q-

= Debug As

Debug Configurations...

Organize Favorites...

(3) [RZT2N_INVBLV_4PM_ENCD_FOC_E2S_V100 Debug_Flat] %2R L TTF /Ny 5T ETVET,

Q Debug Configurations

Create, manage, and run configurations

T FeRX| B Y-

type filter text

C/C++ Application

Name: RZTZN_INVELV_4PM_EMCD_FOC_E25 V100 Debug_Flat

[E] Main| %5 Debugger| = Startup | & Source| [] Common

o Project:
C/C++ Remote Application
EASE Script RZT2M_INVBLY_4PM_ENCD_FOC_E25 V100 Browse...
[£] GDB Hardware Debugging C/C++ Application:
7] 6DB Simulator Debugging (RH850) Debug/RZTIN_INVBLY_4PM_ENCD_FOC_E2S_V100.elf
i Launch Group
+ [£7] Renesas GDB Hardware Debugging Variables... Search Project... Browse...
L BZT2M FSC CIAAND F25 4100 [Nebug Fla
£b L Build (if required) before launching
o] RZT2N_INVBLV_4PM_ENCD_FOC_E25_V100 Debug_Flat |I
[ Fenesas Simulator Uebugging (M, RL/C) Build Configuraticn:  Use Active v
(_) Enable aute build () Disable aute build
O Use workspace settings Configure Workspace Settings...

X . Revert
Filter matched 10 of 12 items

Apply

"
I::?/I

o]

Close

(4) EZFRAHDTET L. THAVITLRBLIZOTNYITZEZHRTL, RF—FEDVtEy FRE2VEHRLTE
BEEFSEFET,

AYUTIVERE Y F7A U TOERTHAEETT,

USER LED1 (#f LED) AmR4TL7=15&. CPUO - CPU1 H£ICEEICEZFAANTTLTWLET,

RO1AN8308JJ0100 Rev.1.00
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6. EITAHZE
6.1 TwinCAT & Mg

6.1.1 ESI 274 IILD#fE (FEODH)
(1) TwinCAT ZERET BRI, AU TILEITESI 274 ILEHED IAILIATE—TEHZRELAHY
x£9,

JE—3TD ESI 77 4 JL(Common¥ESI 7 # JL & 21 ##)
“Renesas EtherCAT RZT2N MotorSolution.xml”

JE—% T4 (BEVOBRRICE>TRHELZDIBENHY FT)
- C:¥TwinCAT¥3.1¥Config¥lo¥EtherCAT

6.1.2 TwinCAT FS A4 /DA >R =)L (FEIDH)
(1) TwinCAT3 Z2B8IL £,

(2) RA— bk A=a—h5[TWinCAT3]—[Show Realtime Ethernet Compatible Devices...]&#:&IRL £ 9,
B) FERTEISA—HYRY b THTIERRL, 1 VR F—LETVET,
(4) BIRLI=4—Y 2y 74 T4 hInstalled and ready to use devices(realtime capable)]|Z#&d n (L

B
EEHY FEA.
DY) TwinCAT Project2s - Microsoft Visual Stucio Yz LR T Installation of TwinCAT RT-Ethemet Adapters x
FILE EDT VIEW PROJECT BUILD DEBUG TWINCAT | TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP
e B-o-2 8 4 Activate Configuration «| | TwinCAT RT (x64) BN Ethemnet Adapters Update List
L BIBZ G 5[ Bl Restr ystem o -6 Installed and ready o use devicesfiealime capable]
- I |
frries st £ Installed and ready o use devices{for demo use only)
ICAT Projectzs = P Compatible devices
Bi| 2 =150 Incompatible devices
peurity (T -4k 2- ASIX 488173 USB 3.0 to Gigabil Ethemet Adapler
- 9 WiFi - IntellR) Dual Band Wirless-AC 8250 P |
3 Disabled devices
Disable
I Show Bindings

B 6-1. TWinCAT FS3 A4/ 3D1 VX b—JL
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6.1.3 T/NA ADRXF+¥ 2 - EEPROM ~DEEAH
(1) TWInCAT THRTO PV FEERLET,

(2) YNa—2arvIHARTA—F51/0TFNA RS TRFv ] 2BIRLET,

Solution Explorer > 0 X
@da-|e-a|p=
Search Solution Explorer (Ctrl+:) P~

f] Solution ‘TwinCAT Project31’ {1 project)
4 ] TwinCAT Project31
bl SYSTEM
B MOTION
PLC
SAFETY

E C++
VISION

ANALYTICS
y /0

#

ﬁ:I Mappings 1 Add Mew ltem... Ins

+ . )

0 Add Existing Item... Shift+Alt+ 4
Rename

Add MNew Folder...
Export EAP Config File

*, '.
‘% Scan

Paste Ctrl+V
Paste with Links

6-2. TINARADRAF¥ >

(3) RZ/T2N AY EtherCAT & L TREENIEE. TRD &L S IT EtherCAT R— FARTEINFET,

B 2 new /O devices found e

E 6-3. A¥ v UER
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(4) [Scan for boxes]&#=EfTLE 9,

Solution Explorer * 0 x
@E- o-a kK=
h Solution Explorer (Ctrl+; P -
2 Solution TwinCAT Project25’ (1 project)
4 ol TWinCAT Project25
b i@l SYSTEM
{8 MOTION
Bl P
| SAFETY
M C++
@l anavymics
4 [0
4 "% Devices
b =% Device 3 (EtherCAT) 0 Scan for boxes

ad

&' Mappings

TeXaeShell

6-4. Scan for boxes 7 1 > K9

(5) [Activate free run]iZ OK Z#f L 9,

Solution Explorer * I X
@ei-|o-a| K]
Search Solution Explorer (Ctrl+:) o~

fal Solution TwinCAT Project17' (1 project)
4 ol TwinCAT Project17
b SYSTEM
MOTION
PLC
(53 SAFETY
E C++
VISION
ANALYTICS
4 170
4 L Devices
4 Device 1 (EtherCAT)
B mage
+B |mage-Info TcXaeShell

2 Synclnits

Inputs
B Outputs o Activate Free Run
[ InfoData
[§ Terrn 1 (EK1100)
& Box 3 (PFFFFFFFF RFFFFFFFF)
ﬁ:l Mappings

4
4
4
4
4
4

B 6-5. Active Free Run D&%t

(6) Box x (PFFFFF.)ERIREINTULVSIHEE. RZ/T2N EVB M EEPROM [FZ=ZNiKREETY, EEPROM IZ
AY > FILED EtherCAT SubDevice [EH#E2Z AL BENH Y I,
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(7) EEPROM [ZEZ2EACFIE I FENEY T,

-[Box X] FTNY v LTLEZEW
- [EtherCAT] tab ZRIRL T =& LY,

o REEEARTEINET,

- [Advanced Setting] "2 > &#R{TLTL 2L,

Solution Explorer
A& o-a| k-

Search Solution Explorer (Ctrl+:)

] Selution ‘TwinCAT Preject17' (1 project)
4 o] TwinCAT Project17
b |l SYSTEM
MOTION
{2 pLC
7| SAFETY
E C++
VISION
ANALYTICS
4 110
4 T Devices
4 == Device 1 (EtherCAT)
*B |mage
"5 Image-Info
b 2 SyncUnits
4 Inputs
> [l Outputs
[ InfoData
P Term 1 (EK1100
b 4 Box 3 (PFFFFFFFF RFFFFFFFF)

(1)

m Mappings

mincareroeat? = < I

General EtherCAT  Online

Type:

Product/Revision: -1/ (2)

Auto lng Adde: FFFE

EtherCAT Adde (] 10032 = I[ Advanced Settings .. ]I

o =

Frevious Port: Term 1 (EK1100) - C "2 OUT"

=18

ESI File Wersion:
Narme Online Type Size »Addr.  In/O
#! State a UINT 2.0 1560.0 Inpur

K 6-6 EEPROM & ZA#A#FiE 1
- [ESC Access] — [EEPROM] — [Hex Editor]Z:&R L T =&y
- [Download from List] ZZERL TL =&Y,

Advanced Settings

[+ General
- Distributed Clock
E| ESC Access
- EXPROM
: Configured Statio
Enhanced Link De

Hex Editor

. Memory

(3)

Download

Upload

Read from File...

‘Wirite to File .

@

6-7. EEPROM & &A#Fi% 2
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- TwWinCAT3 IZEERLTHDESI 77 IILD—ENBNETDT, ZEBTHTI7MLEBRLTZS
L, AHY 2 FILTIL, [Renesas EtherCAT RZT2N MotorSolution] Z®#iRL £,

----- 2%, Renesas EtherCAT RZ/T2N MatarSolution  [2096 / 256 (5)

B 6-8. EEPROM EZAA A543

(8) EEPROM ADEZAHZETH. R—FDYU+tw bRE2 U FH L TRZ/T2N #Fi#EE L. EEPROM
FBEO—KLZET,

(9) TwinCAT L T[Device x (EtherCAT)|Z—EBHIBRL1=#%&. BRFX v U &TVVET,

4 V0
4 "L Devices
4 Device 1 (EtherCAT)
}5 Image *ﬂ Add Mew ltern... Ins
*B |mage-Info ‘3 Add Existing ltem... Shift+Alt+A
b2 SyncUnits 25 Remove Del
b Inputs Rename
i [ Outputs
4 1O
*.
ﬁﬁ Mappings id  Add Mew [tem... Ins
3 Add Existing ltem... Shift+Alt+A
Rename
Add Mew Folder...
Export EAP Config File
Project /0 Descriptions ]
% Scan
Paste Ctrl+V
Paste with Links
I

B 6-9. TNA ADBERXF¥ >
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(10) EBICRFr o Ehf-15E. TitORRMAHET,
EtherCAT drive [SE)ERER THEA L ALV, [Cancel|ZEIRLFET,

EtheriCAT drive(s) added >

&ppend linked axis to; 0 NC - Configuration

(") CNC - Configuration

Cancel

B 6-10. EtherCAT drive )&

(11) [Reload Devices]Zx{TL. *v b —0 ZHBEELFET,

E 6-11. vy FT—Y DEES)

(12) Y—LIZ, TEDEBDOKLSIZT /A ANKRTENTHE Y. [Online]Z 7T Current State H"OP” [

BoTWHI LZHERELET,

+B Image-Info
2 SyncUnits
Inputs
B Outputs
& InfoData
2€ Box 1 (Renesas EtherCAT RZ/T2N MoterSolution)

&) Mappings

v v v v v

» T
(A= | ©~a | ﬁlzl General EtherDAT DG Frocess Data Pl Slots  Startup  CoE — Online  Online
Search Solution Explorer (Ctrl+:) P~ State Machine
Solution 'TwinCAT Project29' (1 project Bcolsliap
fal i } ] (1 project] Current State: oF
4 H] TwinCAT Project29 Fre—Op Safe-Op B ted Stat [
= aque ste ate:
bl SYSTEM op Clear Errar
MOTION
3 PLC DLL Status
(| SAFETY Fart A Carrier  Open
E Ce+ Fart B: Carrier # Open
VISION Mo Carrier £ Closed
(& analvTICS o T e
o arrier jose
4 1/0
4 %% Devices File Azcess over EtherCAT
4 == Device 1 (EtherCAT) Down load... Upload...
*B |mage

E 6-12. “OP”DOHER

R0O1AN8308JJ0100 Rev.1.00
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6.2 TwinCAT 7B >y FOETHE

[ZL®HIZ. RZIT2NEVB IZERBAZTL., R— FEDTA A VIZEZTRAAETOTSLZEMEESETK
=&y,

LIgIZ, TWInCAT 702z ) FEEFTTHETOFIEERLET,

(1)

[FL&IZ, EtherCAT BIER#ZRELEFT . AETIL. EtherCAT BISEH % 250us (2T HBZED
BEGETLET,

1. TWINCAT3 DL RTLIRA—¥YI)—T, [PLCI1ZEV Vv I LET,
2. [Add New Item--]Z:&RL., R ITOD Y FEEBLET,

3. [Standard PLC Project]Z:#iR L TL =& Ly,

4. FEOTOD Y FEERH LTS,

5. [Add]Z2 ) v LTLZELY,

] Solution TwinCAT Project17' (1 project)
4 ] TwinCAT Project1?

b4l SYSTEM
b 1 *ﬁ] Add Mew ltem... Ins

[l C++ 0 Add Existing ltem... Shift+Alt+A

VISION Rename

& anavmcs ;

4 /O Add Project from Source Control...
4 %L Devices Paste Ctrl+V
4 == Device 1 (Ether( Paste with Links
+@
Image e B I
+@ Image-Info Hide PLC Conﬂ@n
Add New Item - TwinCAT Projectd ? *
4 Installed Sort by: [ Default - Search (Ctrl+E)
e ———————— -
Default PLC Templates | ﬂStandard PLC Project Default PLC Termplates I Type: Default PLC Templates
L e e e e e e e e e Creates a new TwinCAT PLC project
m Empty PLC Project Default PLC Termplates containing a task and a program.
_______ -
Name: | PLC_projecﬂ 1 |
L

Location: | C:\Users\a5142347\Documentsh TcXaeShell\ TwinCAT Projectd\ TwinCAT Proje ~| Browse...

|

6-13.PLC 7R Tz FDERK
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6. TWINCAT3 ML RF LT H— v Y1) —T[SYSTEM]—[Real-Time] & JEIZSZ 1) w4 L, FAss

TABEZEREET .

7. [Settings]Z2 7&5 v LET,
8. [Base Tme]d FILA I A= 1—h5"250us"Z:BIRLET,
9. TWIinCAT3 MY AT LI R—T Y1) —T[SYSTEM]—[Tasks]—[PlcTask]ZlEIZZ ) wvHo L. 7

ANTAEEZREET,

10. [Task]Z2 7&#0 v LET,

11. [Cycle ticks] EBID/EA —a—I2HENT, REVREIVT1"E#HR/ELET,

12.

[Cycle ticks] G BIDERTE A — 1 —DEAS, "0.250ms"[ZH > TS LEZERELET,

fal Solution ‘TwinCAT Project17' (1 project)
4 lina TwinCAT Project17
4 (] SYSTEM
ligense o o
P 1@ Real-Time | @,
b EE
si= Routes
215 Type System
[EB] TcCOM Objects

4 o] TwinCAT Project17
4[] svSTEM
¥ License
b @ Real-Time
© BTadke o o
B 9. & PlcTask
sfz Routes
2% Type System
TcCOM Objects

fa] Solution "TwinCAT Project17" (1 project)

7. | Seﬂinss—innrine Core Boost Priorities  Debugging
-
Router hMemory Global Tesk Config
Confieured Size [ME]: 32 = Maximal Stack Siz
Allocated / Awailable: 29 5
E> Ayailable Cores

Shared / Isolated: 1 &1 0 - Read from Targe
TwinCAT Core Boost C]_ -

Core | RT-Core Eas_e T_Imi _ _LCore Limit L
0 Def... 1250 s |- |0 % v

i )
| TQSK-I 10! rameter (Online) Add Symbols

Mame: PlcTask

B Auto start
() Auto Priority Mansgement
Priority: 20 =

Cycle ticks: | 1] = ||0250 I ms
* 11

- —)— = e
odulo 1] =
. —= 12,
L ;input update

x] =

6-14. EtherCAT FE{EAMD®RTE
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(2) ®IZ. EtherCAT RI#iE— K% DC RE— FICRET HFIEZRLET,

1. TWINCAT3 D L R T L #+— T ¥ Y 1) —T[Box X (Renesas EtherCAT RZT2N MotorSolution)] % %
Dy L, AT BE@BEZHETET,

2.[DC12T&EV YUYV LET,

3. Operation Mode T. [DC-Synchron]Z#iRLEJ,

4. [Advanced Settings...]Z#2 U v o LET,

5. [Enable SYNCI|IZF vV EANZET,

6. [Shift Time (us):]ICT. SYNC1 BIYAHDREFIA I VT EERELET,
7.[0KIZ2 vy o LEY,

] Selution ‘TwinCAT Project29' (1 project)
4 o1 TwinCAT Project29
b (@l SYSTEM
MOTION
b PLC
(0| SAFETY
C++
VISION
& anavTics
4 1/
4 4% Devices
4 === Device 1 (EtherCAT)
+B Image
*B Image-Info 2.
b 2 SyncUnits
b - Inputs 1 General EtherCAT FC--i Process Data Flo Slots  Startup  CoE - Online  Online
b Outputs . =T e —————
b ﬂ.lﬁl.f.ﬂﬂatﬁ. " Operation Mode: FD—Synchmn VI 3'
-------------------------- -l
I LR Box 1 (Renesas EtherCAT RZ/T2N MotorSelution) | r Aduanced Gettings.. 1 4
& Mappings I ] .
Advanced Settings *
&-{DiimbutediSiock Distributed Clock
Chyclic Mode
Operation Mode: DC-Synchron o
B Enable Sync Unit Cycle (us) 250
SYMC O
Cycle Time (as) Shift Time (st
© =ync Unit Cyole w1 v User Defined a
L) User Defined + SMCO Chycle
250 =0 w o
[_) Based on Input Reference
B Enable 5YNG 0 = 1}
SYMCT
0 gyne Unit Cysle e e — e =
O smoocyrle ®1 o | Shift Time Qs a :
5. B Enable 5N 1 T nedon InputReRrenes
() Use as potential Reference Clock
7. [ _o ) onen
- ———

B 6-15. DC FIAE— FORE 1

RO1AN8308JJ0100 Rev.1.00 Page 28 of 130



RZ/T2N J')IL—7F ABE—FFEY S TN TOY S LRE— T v T =217 L(EtherCAT CiA402)

8. TwinCAT3 DL R T LI R— + Y1) —T[l/O]—[Devices]—[Device X (EtherCAT) 1ZIEIZZ ') v
L. FanF EEERAEET,

9. [EtherCAT]Z %45 vI LET,

10. [Advanced Settings...]Z % ') v % L. Advanced Settings V1 > F O ZRAZEET,
11. Advanced Settings 7 4 > K2IZ# VT, [Distributed Clocks]Z%2 ) w49 LE T,
12. Percent of cycle time IZT. SYNCO E|VAADHEEZI A I VT EHELEFT,
13. [OK|Z2 Vv LFET,

a1 Solution ‘TwinCAT Project17 (1 project)
4 o) TWinCAT Project17

b @ SYSTEM
MOTION
3 PLC 10
b LG SAFETY Genersl  adapter] EthercaT Nonine  coE - online "
fl c- o e
VISIOM Metld: 9_ 1016627231 21 I[ Advanced Settings... ] :
@ ANALYTICS Diata rate: 100 MEit/s T ?xp;t?oﬁs:amnzlz _
4 110 _—
4 "% Devices Sync Unit dssienment..
Topology...
Advanced Settings *
o statebachine 1. pigyripted Clocks
| D' ' dcl po Mode
[ ostrouted Ljocks B Automstic D Mode Selection
o Suppor‘t DCin use
- Redundancy
- Emergency Box 3 (Renesas EtherCAT RZ/ST? S:

- Diagnosis
g Independent DT Time (Master Mode)

DC Time controlled by TwinSAT Time (Slave Mode)
Adiust Reference Clock
DC Time controlled by External Sync Device (External Mode)

Settines SWOSHRTmE G
] Continuous Run-Time Measuring 1 Percent of oycle time: 0% . :
[l 5ync Window Monitoring For Jufpats aoa4o0 o F oo

o For Inputs: —ag + 0

[C)sham DC System Time (54 bit)

Do Syno Task: | Highest Priority e

B 6-16. DC RI¥E— FOHRE 2
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(3) RIZ. EtherCAT Y b7 —V DEREEXEMELET,
TWinCAT3 D ¥ R T LT $— T vV 1) —T[l/O]—[Devices]—[Device X (EtherCAT) Z&IEIZH

oL, o mmEmE T

2. [EtherCAT]Z 740 vo LET,

3. [Sync Unit Assignment...]& %2 ') v % L. Sync Unit Assignment 7 1 > KO Z&BEET,
4. Task Mi<default>IZERE SN TLVSIHEE. PlcTask I(CEEBELET,

5 [Applyl&2 v o L%, [OKIZV vy LET,

fad Selution TwinCAT Project17' (1 project)
4 ol TwinCAT Project1?

b @l SYSTEM
MOTION
b PLC
b 'ﬁ SAFETY General Adapterl EtherCAT Il:lnlin»a CoE - Online
[d C++ b e
VISIOM Metld: 2_ 1016627231 21 Auhean 3_ s
ANALYTICS Drata rate: 100 MEitS = Export Configuration File .
4 |.-'r0 1. r—————————————l
4 B . I Sync Unit Assienment ... I

Topology...

SR — E]
*

B | Sync Unit Assignment
Sync Unit Mame Repeat5...  Task Ok

Device
Cancel
Box 3 (Renesas EtherCAT RZ... <default:
Apply
B Sync Unit Assignment *
[=———m
Device Sync Unit Mame RepeatS..  Task | L EK_ i |

[Rp—— 5. Cancel

FpicTasi

Bow 3 [Renesas: EtherCAT RZ...  «<default> L
4 t=x=- TS
|

I
I
I
I
I
I
I
I
I
4

Sync Unit Mames: % Predefined Spnc Unit Mames: Farcefl Sync Unit Tasks: b

| | | [ 1
| |F'IcTask

B 6-17. Sync Unit Assignment &
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6. TwinCAT3 M[Activate Configuration] 7/ 2> %2 ) v LET,
7. "Activate Configuration"™ 1 > FOMRRREINDD T, [OK|ZV vy LET,

8. #LV T, "Restart TwWinCAT System in Run Mode" 7 « > KOMKRRENBZD T, [OK|ZT ) v
L. TWinCAT3 7B < x4 +% Run Mode IZHIYE X £T,

File Edit View Project Build Visualization Debus
‘o-o|B--a XTI a|?-
* Build 4026.19 (Loaded) 6. rv_l;ﬂ|E# =@
Solution Explorer
RE-| o

Search Selution Explorer (Ctrl+:)

2

Activate Configuration

Activate Configuration x r 1
TcXasShell >

Project: TwinCAT Project1?

Target: <Local > o Restart TwinCAT System in Run Mode

[ Autostart PLC Boot Project(s)

6-18. Run mode M BAtE
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(4) RIZ. TwinCAT3 & RZ/T2N EVB D #ERIREEEZ R L FT.

1. TWinCAT3 DL AT LI R—U %W 1) —T, [Box X (Renesas EtherCAT RZ/T2N MotorSolution)] %
FINO Yy, TaONT(BEEREREET,

2. [Online]2 7&#49UvI LET,
3. "Current Status"H[OP]IZ# o TLYhIX, TwinCAT3 & RZ/T2N EVB Mg SN TUWBIRETT,

Solution Explorer A I Al TwinCAT Project]7 + X
=IO }'IEI Genersl EerGAT DO ProcessDsts Flo  Siots  Stwtup € 2 I anine_ 5
Search Solution Explorer (Ctrl+:) P- State Machine
] Solution 'TwinC,.QT Project17' (1 project) (o] |Bootstrap N EEOR S I-DP-------.:
- “a TwinCAT Project1? Fre-0p Safe-0Op R red Stet S
r aqueste ate:
4 ﬂ SYSTEM Op Clear Error
MOTION 3.
PLC DLL Status
(43 SAFETY Fart A Carrier £ Open
E G Fart B: Mo Carrier / Closed
VISION Mo Carrier  Clozed
& anaLvTmCS —
p 0 Mo Carrier # Dlosed
4 %5 De"i‘es_ File Ancess ower EtherDAT
4 == Device 1 (EtherCAT) Diownload... Upload...
"E Image
"E Image-Infe
b 2 SyncUnits Mame Online Type Size =Addr..  In/Out
b i Inputs #1 Error code 8736 UINT 20 T30 Input
'; = Io;'t';”“ #1 Statusword 4516 UINT 20 750 Input
?T’” :t(aEKHDD) #1 Modes Of opera... 9 USINT 1.0 770 Input
4 i
erm # Position actual v, -1313 DINT 40 780 Input
b S Infabata # Veloci | 0 DINT 40 om0
b B Term 2 (EL6300) 1 . h elocity actual v... X ) nput
L Temagoy #.FSOE 00 00 00 00 00 0D FSOE_B4FA.. 6.0 86.0 Input
rb « <, Box 3 (Renesas EtherCAT RZ/T2 SafetyMotorSolution) 1 ! WeState 0 BIT 01 1522.3 Input
i * . .
ﬁJ pomE InputToggle 0 BIT 0.1 1524.3 Input
#! State 8 UINT 20 1560.0 Input
. == IS =
B 6-19. TwinCAT3 & RZ/T2N EVB D#EFFIREEDHERR
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6.3 ENERERRAE
ARETIE,. "YU TLTOT S LOEEEZREFIEZHRBLET,

6.3.1 CiA402 EN{EE— FDEIR

(1) TWinCAT3 DY RAFLIYR—T ¥V !)—T. [Box X (Renesas EtherCAT RZ/T2N MotorSolution)] & 4
TN Uy, FaRTBERERETET,

(2) [Slots]2 &0V v o LET,

(3) [Slots]Z 7D EEE®D[Motor1]47% 42 ) v LET,

(4) [Slots]Z 7OEE@EM 5 CIAL02 BifEE—FZV ) v LTEIRLET,

(5) [<]RE U EHLTCIMO2 BIMEE—RZZEELET,

(6) [Slots]? 7 DEEEN[Motor1]iTZ R THEIR L1z CIMO2 BfEE— RICHE > TWA I L #HERALET,
(

(

7) [Motor2], [Motor3], [Motor4][CD W\ T £ EHRDFIET CiIA402 BIEE— FEEERRETI .
8) TwinCAT3 MD[Activate Configuration]7 4 3> %% ') v%- L. Run mode OBEEEHZIT> T &Y,

Solution Explorer

a & '| ora | ’E LrS_IDIS_Jstsrlup CoE-~ Online
Search Solution Explorer (Ctrl+:)
o odu e Moduleldent —— Mod.. Moduleldent  Description
fad Solution 'RZT2N Motor (1 project) . T_E_Dr____E:____Dxﬂ_DSESFD__-i I 1| e 000413200 Pro i e 4.
4 Ll RZT2N Moter Fr e et o i ==
b [ svsTEM e Motor 3 = 000319800
MOTION a Motor 4 oS 050031 5300
b [ pLC
(0 SAFETY
[fed c++
VISION
& AnaLyTICS 6.
4 110
4 %L Devices Slat Module Moduleldent
4 S Device 1 Etherca R G
o ::ESEIF s T e e
b2 SyncUnits aTMotor 3 csv 00031 9300
b Inputs = Motor 4 csv 00031 3300
b Outputs
o
1. r4 2 Box 1 (Renesas EtherCAT RZ/T2N MotorSelution) :
b =t 4 s [ ol o (o
b 2R Module 2 (csv)
b 2 Module 3 (csv) File Edit View Project Build Visualization Debus
b 2R Module4 (csv] ’
D;W(Stata(J e-of@d-u-e “u_l‘x’@ ‘
b @l InfoData [ 1 Drninad SintriE I 10=381 Build 402619 (Loaded) 8. rl . F |@3 \‘E

Solution Explorer
dE-|o- |

Search Solution Explorer (Ctrl+:)

Activate Configuration
]

B 6-20. CiA402 EifEFE— FDZEHE
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6.3.2 CiA402 State Machine #l{#75 %
6.3.2.1 Operation enable ~MDE#H 5%

1. TWinCAT3 DL AT LR #—Tx Y1) —T. [Box X (Renesas EtherCAT RZ/T2N MotorSolution)]—
[Module 1]—[Inputs]—[Statusword]Z 4% FILY ) v o LET,

2. [Flags]? 7#BEET,

3. [Statusword]® Display mode % Hex IZZEB L E Y,

4. [Online]? JZ&#RAEET,

5. [Statusword]® 3bit BN 0 THAZ L ZHELFET, 1 THHIHFEE Fault IREETI DT, Fault ho18IF
THUNBETSBHENHY £F, 6.322EQNEFITLN, Faut h 5 BRLTLEELY,

6. [Module 2] ~ [Module 4]IZ%f L T+ RO FIEZE

f— = -

T2«

ETE—4 485 D[Statusword] #FERAIRET T,

RE-| oo L=
Search Solution Explorer (Ctrl+:)

fal Solution 'RZT2N Motor' (1 project)
4 ol RZTZN Motor
bl SYSTEM
MOTION
3 PLC
(| SAFETY
E C++
VISION
(& anavvmics
4 s]
4 L Devices
4 == Device 1 (EtherCAT)
*B Image
*B |mage-Info
2 SyncUnits
Inputs
B Outputs
& InfoData

|

4 o€ Module 1 (csp)
F] Inputs
- Erercode,
1 . | % Statusword 1
k5 “Ficdes of operation display
# Positien actual value
# Velocity actual value
b [ Outputs
b a€ Module 2 (csv)
b =€ Module 3 (csv)
b =€ Module 4 (csv)

=<, Box 1 (Renesas EtherCAT RZ/T2MN MotorSolution)

o~

Solution Explorer A S Gl R7T2MN Motor & X

Wariable] Flaez | Online

5w TE and HIBYTE
=11 2' MORD and HIWORD

Dizplay Scaling: nonel e
—— i ———————

Display bMode: lHex £ I
e ———————

TuinCAT prcectt?_= < [ R

Wariable Flags || _Qnline I

Value: 0= 221 I 5
ST T T T ] —
Comment: obizct O:A041:0

6-21. Operation enable ~DE# K% 1
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7. TWiNCAT3 DV AT LI Rr—T ¥ Y1) —T, [Box X (Renesas EtherCAT RZ/T2N MotorSolution)]—
[Module 1]—[Outputs]—[Controlword]Z 4 ) w2 LE 3,

8. [Online]lZ 7#FE%ET,
9. [Write]R2 »&## L FET,
10.15" =& FAHFET,

11.[Statusword]DE Z#E5E L £ 9 .2bit BAHY 11278 2 TUL LI Operation enable ~DEBBAEII L TLVET .
12.[Module 2] ~ [Module 4]IZxt L THRIBDFIEE TN . £ THDE—4 % Operation enable ~NEBBR S EFET,

Solution Explorer
@E-o-a L

Search Solution Explorer (Ctrl+:)

] Solution 'RZT2N Motor' (1 project)
4 “a RZT2N Motor
b |l SYSTEM
MOTION
3 PLC
5 SAFETY
[ c++
VISION
ANALYTICS
4 Fwo
4 4’% Devices
4 = Device 1 (EtherCAT)
*8 Image
_’5 Image-Info
2 SyncUnits
-1 Inputs
W Outputs
& InfoData

AV VT W

=< Box 1 (Renesas EtherCAT RZ/T2ZM MotorSolution)
4 o Module 1 (csp)
b Inputs
4 Wouputs
| = Contralword |
* B TargeTpoaifion
b e Module 2 (csv)
b e Module 3 (csv)
P e Module 4 (csv)

“ariable  Flags r_D@e__' 8.

Walue:

Mew Value: Force

Comment:

Statusword

obiect 0:6040:0 .
Set Value Dialeg 10. e
= I —————
Dec: L] T
_______________ I
Hex: 0x000F Cancel

“fariable  Flags

TwinCAT Project17 & X

Online

Walue: r0><1 237 :
e Walue: Relzase Write .
Comment: object 0x=G041:0

6-22. Operation enable ~DE K% 2

13.Operation enable /5 TTDIKEEIZERE L =LMEE . [Controlword]IZ“6" % EFAHF T,

RO1AN8308JJ0100 Rev.1.00
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6.3.2.2 Fault ™5 DEIRAEE
1. [Statusword]® 3bit EM 1 TH BB AL Fault JREET T,

Statusword

Tncatrroet+ < R

Wariable Flags  Online

Walue: O] 208
Mew Walue: Release Write ..
Comment: object O:G041:0

B 6-23. Fault tREEDFI A5 %

2. TWINCAT3 DL AT LI R—T Y 1)—T., [Box X (Renesas EtherCAT RZ/T2N MotorSolution)]—

N o o ko

[Online]? 7&#MAEE T,
Write]R2 &3 LET,
128 EFRAAFET,

[Module 1]—[Outputs]—[Controlword]Z 4 ') w2 LE 3,

[Statusword]® 3bit BN 0 THAHAZ L EHRELET, N T Fault M5 DEIIF/IEIET T,
[Module 2] ~ [Module 4] T+ B D FIET Fault M S EIRFEETT .

Solution Explorer

Qe o K=

&7 Solution 'RZT2N Moter' (1 project)
4 HJ RZT2N Motor
b @l SYSTEM
MOTION
p [ pLC
[ SAFETY
[ c++
VISION
ANALYTICS
4« Ao
a 4% Devices
4 = Device 1 [EtherCAT)
«m Image
_’- Image-Info
2 SyncUnits
1 Inputs
W Outputs
3 Infollata
=< Box 1 (Renesas EtherCAT RZ/T2N MotarSelution)
4 o2 Module 1 {csp)
3 Inputs
4 B QURMES ———
2. | & controlword]
I+ Target position
b a® Module 2 (csv)
b 2 Module 3 (csv)
b a® Module 4 (csv)

LT T T T

Search Solution Explorer (Ctrl+:) P~

prp——
Varisble  Flags | _Onine | 3.

Walue:

New Value: e — 4. :.— = 1
Comment: object 0:E040:0
Set Walue Dialog 5 %
_________ | mmm——
et o |
el e
Hew: 0=0080 Cancel
Statusword
Twincat roject’7 = x [N
‘“ariable Flags ~ Online 6.
P ——
“alue: | a2 1
—————

Mew “alue: Rel

Comment: object 0:A04 :0

E 6-24. Fault 5 DOERFA X
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6.3.3 E—2EMEAE
6.3.3.1 csp mode

1

31T EDFIEFITL. BMESEWLE—2® CIA402 BifFE— K% cspmode IZLET,
2.6.32EDFIEXFTL). CiA402 R T— k<L > % Operation enable ITLFE T,
3. TWinCAT3 DL AT LI R—T vV 1) —T, [Target position]&2 ') v o LET,
4. [Online]? 7Z&#BE. [Write] R2 V& LET,

5.
6
7
8

36000 & &iAd+. 3600.0 deg [TBENT LS E—FNMUBRTEHLET,

.E—4HMEEEL., 3600.0deg IZEBLET,
. TWIinCAT3 DL AT LY F—T+ Y 1)—T. [Position actual value]Z2 ) v LE7,
. [Online]2 7 ZBAE. {EA 36000 [CH>TWS I EZ®ERLET,

Solution Explorer hd
@ e o8| s
Search Solution Explorer (Ctrl+:) P

] Selution 'RZTZM Moter' (1 project)
4 RZT2N Motor
b @l SYSTEM
MOTION
2 PLC
| SAFETY
E Ce+
VISION
& anavmics
- E 1/0
4 5 Devices
4 == Device 1 (EtherCAT)
*B Image
_’F Image-Info
2 SyncUnits
-1 Inputs
W Outputs
& InfoData
=<, Box 1 (Renesas EtherCAT RZ/T2N MotorSolution)
4 3 Module 1 (csp)

Pl Inputs

[ S

#1 Error code
#1 Statusword
7. 1% position actual value b em = ===
Lo vaimziyrotm oo 9
4 W Outputs
B Controlword _
. '_I/ Target position 1
[ Jo?u"?ZTcsp _——
P Module 3 (csp)
b a® Module 4 (csp)

Pl R7TZN Motor + X

“atiable  Flags L Online |
-

Walue: o -
e ]
MHew alue: Farce.. Felease I
e ——
Comment: object 0:607 A0
Set Value Dialog 5. X
________ | mem—m——
bee  j2s00] D T
Hex: 000002CA0 Cancel
' Float: 5 04467 45e-41
L |
{_
3 Bool: 1] 1 Hex Edit...
Binary: A0 aC 0000 4

Bit Size: D1 D8 D16 012 O 07

TwinCAT Projectly -+ X

8.
“arigble Flagz  Online
val P
alue: 26000
Comment: obje ot O 0640

6-25. csp E— FOEERER
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6.3.3.2 pp mode
1. 6.3 1 EDFIEZITL. BESERWLVE—2®D CiAd02 BifEE— FZ ppmode IZLFE T,

2. 6.32EMDFIEZEITL. CiA402 R T— k< < > % Operation enable [CLF T,
3. TWINCAT3 DY R T LI R—T v Y!)—T, [Profile velocity]&2 ') w2 LEY,
4. [Online]® 7 #BE. [Write] R2 &L ET,
5. 30000 ZEEAH, RETO T 74 JL%E 3000.0 rpm [TRELFT,
6. TWINCAT3 DL R T LI R—T V1) —T. [Profile acceleration]|z ) w9 LE T,
7. [Online]? 7 %BAE. [Write] R2 V&L ET,
8. 150000 #EEAH. MEE IO T 74 L% 15000.0 rpm/s [IZFRELFET .
Solution Explorer S Al R7T2N Motor = X 4
) & '| ©-d | ﬁIEI Warisble  Flags :-D_“E-i -
Search Solution Explorer (Ctrl+:) P~ alue: 0 4.
] Solution 'RZTZM Motor' (1 project) Mew Walue: orcem elease __, oo
4 Hj RZT2ZMN Motor ’ - - _Wr_t ==
b .ﬂ SYSTEM Comment: object 0x6081:0
MOTION
b [ PLC Set Value Dialog 5. pd
4] SaFETY e — — —————
s .- JEL I i
KlrifLTlecs g 0400007530 Cancel
= | Float 4 2038954241
i "E Devices |
4 5 Device 1 (EtherCAT) i |
+B Image | Boal: i} 1 Hex Edit...
%% Image-Info . Bina 30 75 00 00 4
b 2 SyncUnits — _ _ _ N .
b Inputs Bit Size: D1 O8 O16 @32 084 O
b [ Outputs
I & InfoData P ——— e B
4 o Box1(Renesas EtherCAT RZ/T2N Mo SO I—D I— —I 7' 7.
4 2 Module 1 (pp) elnee o
4 Inputs Mew Walue: Farce... Releasa 'S _\'.I'rTe_ _l
4 [ Outputs . I=====
E+ Controlword Comment: object 060830
3. B Target position.
?_‘_/_Er_ofil_e_v_el_o_ci_t!j ’/7 Set Value Dialog 8_ w0
&> Profile acc c_el_e?a_ti_o_nj - - ===l 1 ==
* " Profile decalaration — Des p.15000d I ST
b Module 2 (esp) Hex (40002430 Cancel
b a€ Module 3 (csp) -
b iR Module 4 (csp) Floa 21019477240
I [ WcState
I [ InfoData I|
B 6-26. pp E— FOBIERESE 1
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9. TWINCAT3 DY RTLIFR—T ¥ W!)—T, [Targetposition]z v ) v o LET,

10. [Online]2? TZBAE. [Write] RZ U # L FT,

11. 36000 #E EAHA, 3600.0deg [THENT 5L E—F~MIBESEZHLET,

12 /ELETOT 74 TE—4HEE L. 3600.0deg [CFEEILFT,

13. TWINnCAT3 DL AT LI *—T ¥ W) —T, [Position actual value]#o ) w9 LET,
14. [Online]2 J#FE. {EA 36000 IZH> TSI EERERLET,

SE- o] }'E Variable Flags | Onine | 10
Search Solution Explorer (Ctrl+:) P~ Value: i
T Solution 'RZT2MN Motor' (1 project) Mew Value: Foroe . el |_ e
4 gl RZT2ZN Motor e
b [l SYSTEM Comment: obiect 060740
MOTION ) 1
b PLC Set Value Dialeg . %
(03] SAFETY [y -
Bl c- Dec: 36000 Tl
= Ve - — - — v
VISION Hex: 0=00002CA0 Cancel
W&l ANALYTICS ¥ | -
4 é 10 — Float: 5.0446745e-41
I | =
4 "% Devices
4 == P.evllce1 (EtherCAT) ——  Boal i} 1 Hex Edit...
= lmage =
% Image-Info [ Binany: AL GC 00 00 4
_2 SyncUnits =

Bit Size: 01 O8 Ot @32 O6d O

-1 Inputs
B Outputs
& InfoData
2 ¥ Box 1 (Renesas EtherCAT RZ/T2N MotorSeolution)
4 o2 Module 1 (pp)
4 Inputs

[

TwinCAT Project17 + >
- 14,7

warishle Flags  Online

#1 Error code
# Statusword
13, ZMedss efqpemtion display

¥ Position actual value § o e e m -——

) Walue: | 36000 1

-
Y sz seruaT e Mew Value: Relesse
4 Wy Outputs
p Comment: abiect 0x6064:0

I, Centrolword
9. - Target position 1
£ Profilevelocity

I+ Profile acceleration

- Profile deceleration
b 2 Module 2 (csp)
b 2 Module 3 (csp)
b 2 Module 4 (csp)

6-27. pp E— FO SRR 2

RO1AN8308JJ0100 Rev.1.00 Page 39 of 130



RZ/T2N J')IL—7F ABE—FFEY S TN TOY S LRE— T v T =217 L(EtherCAT CiA402)

6.3.3.3 csv mode
1. 6.3 1T EDFIEFITLN, BMESE-ULVE—2 D CiA402 E1{EE— K% csvmode IZLE T,

2. 6.32EDFIEZITLY. CiA402 R T— k<< > % Operation enable IZLFET,
3. TWINCAT3 DL RTLIR—U v Y1) —T, [Targetvelocity]&z2 ) w9 LET,
4. [Online]? 7ZFAE. [Write] R2 V> &#HLET,
5. 20000 & E3AHA. 2000rpm TEEEGT H KD E—EI~NEEREFTEHLET,
6. 2000rpm CE—42AEEKLFET,
7. TWINCAT3 DL R T LI R— Y 1)—T, [Velocity actual value]#=2 ') v 7 LET,
8. [Online]? 7 Z#BE. fEA 20000 fHEICHE>TWAI L #HRELET,
SRR ym |
= I}
A= '| cR- | ﬁE Varisble  Flags | Online
—— 4
Search Solution Explorer (Ctrl+:) Value: o "
R Solution 'RZT2N Motor' (1 project) Mew alue: Force .. Release ___WrTe_ =
¥ “] RZT2MN Motor I_
b .ﬂ SYSTEM Comment: object O:G0FF:0
MOTION
4 ::IEETY Set Value Dialog 5. X
E C++ R | . e —————— ==
TN Dec: {2000 [T
B AMNALYTICS Tl Hes: 0=00004E20 Cancel
4= — Float 2 025963 41
4 L Devices mL |
4 == Device 1 (EtherCAT) |
5% Image | Bt 0 1 Hex Edi...
*B |mage-Info ll |
b 2 SyncUnits || Binan: 204E 0000 4
b Inputs Bit Size: D1 O Ot @32 Ot O
b OQutputs
B [ InfoData
4 o Box 1 (Renesas EtherCAT RZ/T2N MotorSelution) TainCAT Project!7 & X
4 € Module 1 (csv) 8-
4 Inputs “atiable Flags ~ Online
#1 Error code e r—=—1
#| Statusword Value: 19351 }
#1 Modes Of operation display Mew Value: = leas= hiteR
7. _#| Position actual value ,f” Camment: obie ot 0:606C:0
I #1 Velocity actual value 1~
4 Eovpm————=— 4
I, Controlword _
3' L5 Target velocity
b i Module? esp)
b Module 3 (csp)
b 2 Module 4 (csp)
I O WcState
b InfoDlata
6-28. csv E— FOENMERER
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6.3.3.4 hm mode
1. G631 EDFIEZITL. BESEL-LWE—2D CIA4A02 FIEE—FZ hmmode IZCLFET,

2. 6.32EDFIEZEFTL). CiA402 R T— k< < > % Operation enable [CLE T,
3. TwinCAT3 DL AT LIFR—T ¥V 1)—T, [Position actual value]#%2 ') v LET,
4. [Online]2 J&FE. BENEZHBLET .
5. TWINCAT3 DY RTLIF— ¥V !)—T, [Home offset]# 2 ) v U LET,
6. ‘VICGE-o>TWAILZHRLET,
Solution Explorer LA Ol R7TZM Motor + X
e = 4.
G & '| o~ a | ’IEI Varisble Flags  Online
Search Solution Explorer (Ctrl+:) P~ Valug: I_“_‘” o
] Solution 'RZT2N Motor' (1 project) Mew Walue: -___F;s: Releace Write
4 “a RZT2N Motor
b ﬂSYSTEM Comment: object 000640
MOTION
b G PLC
(43 SAFETY
@ Cr+
VISION
ANALYTICS A0
¥ 110
4 " Devices
4 = Device 1 (EtherCAT)
*B |mage
": Image-Info
b 2 SyncUnits
3 Inputs
b B Outputs
I+ [ InfoData
4 o Box 1 (Renesas EtherCAT RZ/T2N MotorSolution)
4 o2 Module 1 (hm)
Fl Inputs
#! Error code
#1 Statusword
3. #Modss af enesatiap display
# Position actual value TainCAT Proiect]? & X
Ly s e ? winCAT Project]/
4 [ Outputs Varisble Flags  Online @,
B, Contohuerd _ -
&> Home offset | P — Ny alue: rU 1
S. I'v'ﬁoﬁin_g Fethod ' Mew Walue: _ Releazs
E+ Homing speed during search for switch
B~ Homing speed during search for zero Comment: obiect 0:G07C:0
K- Homing acceleration
P Module 2 (csp)
P Module 3 (csp)
b 2 Module 4 (csp) Error List
E gl\'::os:a: Entirejol_ution. . - | €3 0 Errors | 1 0Warnings | 0 00f 16 Messages | C
B 6-29. hm £— FOEIMEHESE 1
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s

Y1) —T, [Home method]Z#2 v I LET,

7. TWinCAT3 DY RTF LT H—
8. [Online]? 7&#FE. [Write]R2 &L ET,
9. 37 #EZAH. Home Method 37 i EE L X9,

Solution Explorer
@E-o-d| k=
Search Solution Explorer (Ctrl+:)
] Solution 'RZT2M Motor' (1 project)

4 ol RZT2N Motor
b |l SYSTEM

VISION

ANALYTICS
4 [F o

4 % Devices

4 == Device 1 (EtherCAT)

*8 Image
*B Image-Info
2 SyncUnits

Inputs
W Outputs
[ InfoData

[

4 o2 Module1 (hm)
4 Inputs
#
#
#
#1 Position actual value
#1 Velocity actual value
4 [y Outputs
E- Controlword

whipmenfiset, o o

E- Homing method |
L

Error code
Statusword

7.

&+ Homing acceleration
=% Module 2 (csp)
=% Module 3 (csp)
=% Module 4 (csp)
3 WcState
& InfoData

v v v v v

=< Box 1 (Renesas EtherCAT RZ/T2N MotorSolution)

Modes of operation display

ITFE%g_spj_eed_dmng search for switch

B+ Homing speed during search for zero

AR Al F7T2N Motor + X

Wariable  Flags I_Dn_line_l 8- 8_
’0 N Walue: i)

Mew Value: Force ... Release I

Comment: obie ot 060980 a
Set Value Dialog 9 . *

- —————

pee M5 1 el
Hex: 025 Cancel
Bool: 0 1 Hex Edit...
Binary: 28 1
Bit Size: D1 @8 Ot 032 084 O7?

Error List

Entire Solution

- | €3 0Errors | 1 0'Warnings |000f16|‘v1es;ages Clear

Bl e

E 6-30. hm E— FOENERER 2
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10. TWinCAT3 DL AT LIR—T vV 1)—T, [Controlword]Z4 ) v LET,

11. [Online]% J&BAE. [Write]RZ v &HLET,

12. 31 #E€&3iAH. Home Method 37 #ETLE T,

13. TWINCAT3 DV R T LR F—T Y1) —T, [Position actual value]Z2 ) v LET,
14. [Online]2 JZ&ME. EANOICEBSN TS EEHERELET,

Solution Explorer AR Il R7T2N Motor ® X

ool = 12.
G B v| © - & | ﬁlzl Varishle Flags | Oniine |
Search Solution Explorer (Ctrl+:) P~ Walue: _0_ — 1 2.
a1 Solution 'RZT2M Motor' (1 project) Mew Walue: Force Release
4 gl RZT2N Motor
[ ﬂ SYSTEM Comment: object OxG040:0
MOTION
b PLC Set Value Dialog 13. X
] SAFETY e —— —_————
1 [I7
@ Crt o I—hﬁ' l-
VISION Hex: 0=001F Cancel
AMNALYTICS —_—
4« Fo
4 % Devices
4 = Device 1 (EtherCAT) :
*B |mage Boal: 0 1 Hex Edit...
4% Image-Info Binary: 1F 00 2

2 SyncUnits
waficd Bit Size: 01 O8 O16 O3 Oss OF

b

P 0 Inputs
b [ Outputs
3

4

& InfoData
=< Box 1 (Renesas EtherCAT RZ/T2N MotorSolution)
4 22 Module 1 (hm)
4 Inputs
#1 Error code TwinCAT Projectl?7 + X
#1 Statusword -
#] Modes of operation display [verizbie f|Flees ]| Cniine

e 71 14

) ——
I # Velocity actual value | == X L
________ J New Walue: Relesse wite .
4 LU S e e e
- Controlword 1 Comment: object D:60640
_______
1 0 . B Home offset

I+ Homing method
I+ Homing speed during search for switch
I+ Homing speed during search for zero
B+ Homing acceleration

b 2 Module 2 (csp)

b 2 Module 3 (csp)

b 2 Moduled (csp)

Error List

6-31. hm E— FOEMERESR 3
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7. VI b7

71 VI b T7HERE
B 711K >IN TadSLOY I bz 7HERERNERLET,

RZ/T2N Cortex-R52 CPUO RZ/T2N Cortex-R52 CPU1
- (RZT2N_INVBLV_4PM_ENCD_FOC_E2S_V100) (RZT2N_ESC_CIA402_E2S_V100)
2
8
= Main CiA402 Drive Profile
%
<
° Inter-CPU Data Inter-CPU Data
‘g Exchange Control Exchange Control
[
% Motor Manager ¢ ¢ EtherCAT SubDevice Stack
T
s _ Network| Motor
- CPU IIF CPU IIF
Serial ADC, DSMIF, ELC, GPT, S IcU i Icu EtherCAT SSC Port
Encoder PMW, SCI UART, v areq | linter-CPU v ared | (inter-cPU
v Driver Watchdog emory IRQ emory IRQ Ethemet|RHY CMT
.g Ethernet Selector
8 ! P 1 P 1 ! !
BSP BSP
/0O Port Driver /O Port Driver
ATCM On-chip SRAM ATCM

B 71. XYL TINTATSLOYT by 7HEBE
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7.2 Motor Control(RZ/T2N Cortex-R52 CPUO)

721 VI b9 T7EAFER
AL FNLFTOHFSLORZTZNCPUO VT k7 I%. [RZT2N XKAMERHBAE—424DI a—4A
S RILEIE (Y FIILToa—4) -4 E—2EEEIRO1ANS225)] ZA—RITHERLLTLVET,

R—X7AT 1Y FOFEMIZROIANS225 D7 T r— 3>/ —FESBLTLESL,

RZ/T2N Cortex-R52 CPUO
(RZT2N_INVBLV_4PM_ENCD_FOC_E2S_V100)

5 : | Base Project (RO1AN8225)
S
L
a Main
2— :

: 7

------ :ﬁ - - - - - - - - - - - ] - - - - - - - - - - - - - - - - - - - - - - - - - - - -‘- - - - - - - -
Inter-CPU Data
) Exchange Control
‘E Motor Manager, A
% Position Control, Speed Control,
i) Current Control
= Network
CPU IIF

: y y \ 4

: SEIEL ADC, DSMIF, ELC, GPT, PMW, Shared oo

: Encoder SCI UART, Watchdo Memory | |'Mt€"-CPU
Lo Driver ’ 9 b IRQ
o .
g K 7 A
o

. BSP

I/O Port Driver

: y y

Hardware
]
7-2. RZ/T2N Cortex-R52 CPUO ¥V 7 k9 = 7 £ R
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722 R=—RJODz Y bHhLDEER
T, A—=R7OCzy b LDEERICDONNVTERRLET,

RT71. R=RTOSzI FHLOEER

EEOH>FTHILE - T7AIL EEARF
rz Configuration.xml DZEBICE>T. EEMNMZ 51tz
= gen T7ANLREMENTTF7AIL - THILEDH D
rz_cfg
src | network_cpu_if r_network_cpu_if.c Network CPU I/F £ 2 —)L®DiEM

r_network_cpu_if.h (¥MIZ 723 =4S B)

cpu0_exchange_ct | cpu0_exchange_ctrl.c | CPUO CPU [T — 4 K& T~ 1 —)LDEM
" cpu0_exchange_ctrlh | (g#lil 7.24 E5SE)

hal_entry.c hal_entry BN DWLIEZEE

CPUO_ExchangeCtrl_Init() &
CPUO_ExchangeCtrl_Main()@FEUH L %3850

(IR 7-3 5 M])

configuration.xml Shared Memory Driver @3EN

(REER 72, & 7-3, K 7-4 258])

CPU il 7— 4 X HI S AEI Y A #H X EDEM
(’EIFFE 7-5, & 7-6 5H])

CPU1 - By % % 800MHz IZE&%E

.cproject “src/network_cpu_if"4 >4 JL— K/ DB
“src/cpu0_exchange_ctrl” 4 >4 )JL— /XA DB
RZIT2NCPU1 A T xo 774 ILDIEM
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Add

Add

RZ/T2N CPUO
hal_entry() start

)

Y

Initialize Inter-CPU Data Exchange Control
CPUO_ExchangeCitrl_Init()

\ 4

Initialize board led, RMW , motor manager, HAL
mtr_init()

Y

Exchange data with CPU1
CPUO_ExchangeCtrl_Main()

Y

RMW, Motor Control main loop
mtr_main()

B 7-3. hal_entry @i 0—F v¥—F
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& 7-2. ;&ML = Shared Memory Driver N

E%5E (r_shared_memory, N=0,1,2,3)

i =VAC P

REE

Common - Parameter Checking

Default (BSP)

Module - Name

g_shared_memoryN

Module - Shared Memory Address

0x101E0000 + 0x200N

Module - Shared Memory Size

Ox1FF

Module - Semaphore

N

Module - Callback

shared_memory_callback

& 7-3. ;BN L = Shared Memory Driver N

ER%E (r_icu_inter_cpu_irq, tx, X=2N)

FanF 4 e E
Common - Parameter Checking Default (BSP)
Common - Multiplex Interrupt Disabled

Module - Name

g_icu_inter_cpu_irgX

Module - Channel

X

Module - Software Interrupt Priority

Disabled

Module - Callback

r_shared_memory_callback

& 7-4. ;&L = Shared Memory Driver N

ER5E (r_icu_inter_cpu_irq, rx, Y=2N+1)

pA=VAG Pt HEE
Common - Parameter Checking Default (BSP)
Common - Multiplex Interrupt Disabled

Module - Name

g_icu_inter_cpu_irqY

Module - Channel

Y

Module - Software Interrupt Priority

Priority 6

Module - Callback

r_shared_memory_callback

% 7-5. ;BiN L 7= CPU 7 —4 3t

ERE (r_icu_inter_cpu_irq, ch8)

pA=VAL Pt HEE
Common - Parameter Checking Default (BSP)
Common - Multiplex Interrupt Disabled
Module - Name g_icu_inter_cpu_irq8
Module - Channel 8
Module - Software Interrupt Priority Disabled
Module - Callback NULL

RO1AN8308JJ0100 Rev.1.00
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F 7-6. iBh L 7= CPU R7—42 XM XE (r_icu_inter_cpu_irg, ch9)

FanF 4 e E

Common - Parameter Checking Default (BSP)

Common - Multiplex Interrupt Disabled

Module - Name g_icu_inter_cpu_irq9

Module - Channel 9

Module - Software Interrupt Priority Priority 6

Module - Callback CPUO_ExchangeCtrl_IntCallback
RO1AN8308JJ0100 Rev.1.00 Page 49 of 130
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7.2.3 Network CPUIIF EYa—)L

Network CPU I/F £ a—JLI&. Shared Memory Driver Z{#F L T Network CPU (RZ/T2N CPU1)& E—
AHHIT U F-ESE-E— AT 2 RADEZERVE—EIIR—DVv AP ZHUHITES2—ILTT,

AY TN TAYSLTIECDES2a—ILE4DERT A ETLHE—RIIHIGELTULET,

7231 EFDa—I)ILiER
EDV21—IILEBRRER 7-4I12RLET,

Shared Memory

Network CPU I/F
CPUO Inter-CPU

Call API >
Data Exchange |—-————0 API Command queue area
Control
Get command

CommandProcess | || | | |

Call command

Get ref Shared
Update Cyclic Llelerence Memory

Set reference Reference Driver

Y
(2]

<

o
=
=

el
)

2

)

S

o

o

o

5

o

Y

Report Motor Status Set motor status

Motor Manager |
API ~ Motor status area
Get motor status

B 7-4. Network CPU IIF 2 21— )LiERE

REDa—IITIHEIZIFEED API ZIREHLET,
(1) Command Process

Z M APl [%, Shared Memory ® Command queue area [CE—A2&lfHla <> FAKRMIN TSI MERL
F9, AV L FEETEIEE. ZETEHIE—FILR—P v APIZHFUE L TREZETLET,

(2) Update Cyclic Reference

Z M APl (%, Shared Memory @ Cyclic reference area [CRE SN TS EBIESENEHF SN TS H
ZHERLFET, IERMED Network CPU IZE > TEH SN TW -GS, ZRETIHIE—ETR—T v APl %
UL, ILWMESEZEY FLET,

(3) Report Motor Status

COAPIE, E=2YRr—Uv APIZHUH L TEBEE—S2RAT—2RAZNEL. BEHFOFBEEHEIL
T, AT—EZANEHF SN T =BA. Shared Memory M Motor status area IZxRB L E T,
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7.2.3.2 Shared Me

mory &Y HT

ZFEY1—JL (N=0,1,23) OR—RF7 KL RIE0x101E_0000 + 0x200N TH,
% 7-7. Shared Memory &|Y & T (Command queue area)

Offset address L% 44 X [byte] £ F &
0x0 Command queuen(n=0...7) |16 x 8(=128) | aAv>Y KF¥a1—
0x80 head 4 Fa1—D%EE
0x84 tail 4 Fa1—DOKE
& 7-8. Shared Memory E|Y HT (Cyclic reference area)
Offset address L% 44 X [byte] £ F &
0x100 f4_ref_position 4 EBSAE
0x104 f4_ref speed 4 EBESEE
0x108 f4_ref torque 4 EBES ALY
# 7-9. Shared Memory E|Y & T (Motor status area)
Offset address L H#4 X [byte] {3 FH R i&
0x180 f4_pos_deg 4 HEME
0x184 f4_speed 4 RERE
0x188 u1_status 1 ART—Fk2o Y
0x00 : STOP
0x01 : RUN
0x02 : ERROR
0x189 reserved 3 REAMEE
0x18C u2_error_status 2 ITS5—JRRE
0x0000: T5—7%L
0x0001 :HW @ERLT S —
0x0002 ::AEBETF—
0x0004 :[E#5RE T 5 —
0x0080 EEBETZ—
0x0100 : SW D@ ERLT S —
0x0200 : A > /\—4 @ T
5
Oxffff : FBAG TS5 —
0x18E reserved2 2 RIE AR
0x190 u1_ctrl_loop_mode 1 LOOP MODE
0: d B Hil{H
1:q EHEFRHIE
RO1AN8308JJ0100 Rev.1.00 Page 51 of 130
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2: SR
3. T E I

0x191 reserved3 3 REMAMEE

0x194 u1_in_position 1 LB FIESE T KR
0: frEH #IRSE T IKEE
1: LB SIS T KA

0x195 reserved4 3 REMAMEE

0x198 u1_offset_cal_finished_flag 1 A7ty MEIEKRE
0: AIEH
1. BIEXT

0x199 reserved5 3 REAEE

7.2.3.3 API
% 7-10. Network CPU I/F APl —&
API Bl

R_NETWORK_CPU_IF_Open

Network CPU I/F M #I#{L Z1TLVET,
Zf-. Shared memory Driver D#)HL ZTLVET,
JO0—Fv— |k 7-5

R_NETWORK_CPU_IF_Close

Network CPU I/F Z#& T LE 9,
Zf-. Shared memory Driver & T L %7,
JO—Fv— bk 7-6

R_NETWORK_CPU_IF_CommandProcess

Shared Memory 00 Command queue area I[ZE—4 |
Ha<Ty FAEMEIN TSN ERLET,

ARV R EETHEE. LI HE— YR —Dy
APl ZHUH L TEBERTLET,

20—Fx¥—b K 77

R_NETWORK_CPU_IF_UpdateCyclicReference

Shared Memory @ Cyclic reference area [CERE S
TWABBIERENEHFINTLEINZHERELET,

54 {EA Network CPU [Z& > TEHFEATL=15
B.FYUTEHIE—AEATIR—C Y APIZIFUHL, #HL
WMESEZEY FLET,

ZA—Fv—+k X 7-8

R_NETWORK_CPU_IF_ReportMotorStatus

E—AIF%X—T v APl ZHRUHLTEREE—4 R
T—ARERH/L. EFOREFZHALET,

AT—RZANEFHF IN TV =HEE . Shared Memory D
Motor status area [CRER L £ 3,

JA—Fv— 7-9
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( R_NETWORK_CPU_IF_Open() start >

return NETWORK_CPU_IF_ERR_PARAM )

Are parameters correct ?

Open the Shared Memory
R_SHARED_MEMORY_Open()

Was opening

the Shared Memory successful ? return NETWORK_CPU_IF_ERR_OPEN )

‘ Set the timeout

l

‘ Get the Shared Memory status |4

R_SHARED_MEMORY_StatusGet()

Was getting

t NETWORK_CPU_IF_ERR_OPEN
the Shared Memory status successful 2 return _CPU_IF_ERR_( >

Has the opposite driver been opened? Subtract 1 from the timeout |

Wait for 100 ms

’ w0
Is the timeout "0"? R_BSP_SoftwareDelay()

Make this module status "Open".

< retun NETWORK_CPU_IF_SUCCESS >
( return NETWORK_CPU_IF_ERR_OPEN )

‘ Initialize the control structure. ‘

7-5. R_NETWORK_CPU_IF_Open i R—F v—
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( R_NETWORK_CPU_IF_Close() start )

A

Close the Shared Memory
R_SHARED_MEMORY_Close()

Was closing

the Shared Memory successful ? return NETWORK_CPU_IF_ERR_CLOSE )

Reset the control structure.
Make this module status "Not open".

A

( return NETWORK_CPU_IF_SUCCESS )

7-6. R_NETWORK_CPU_IF_Close 1o n—Fv—
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( R_NETWORK_CPU_IF_CommandProcess() start )

Is this module status "Open"?

return NETWORK_CPU_IF_ERR_NOT_OPEN )

‘ Set "max_loop" |

l

Dequeue a command from the command queue

network_cpu_if_err = network_cpu_if_command_dequeue()

Is network_cpu_if_err

"NETWORK_CPU_IF_SUCCESS"?

What is the command?

case NETWORK_CPU_IF_CMD_RESET

‘ Reset the specified instance to stop state

case NETWORK_CPU_IF_CMD_MOTOR_START

” R_MOTOR_SERIAL_ENCODER_VECTOR_Reset()

Start to drive motor

case NETWORK_CPU_IF_CMD_MOTOR_STOP

\ R_MOTOR_SERIAL_ENCODER_VECTOR_MotorStart()

‘ Stop driving motor

case NETWORK_CPU_IF_CMD_MOTOR_RESET

7 R_MOTOR_SERIAL_ENCODER_VECGTOR_MotorStop()

‘ Cancel error and reset parameters

case NETWORK_CPU_IF_CMD_MOTOR_ERROR_CANCEL

| R_MOTOR_SERIAL_ENCODER_VECTOR_MotorReset()

‘ Cancel error without reset any parameters

case NETWORK_CPU_IF_CMD_ERROR_SET

7| RMOTOR_SERIAL_ENCODER_VECTOR MotorErmorCancel)

‘ Set error with given error flags

case NETWORK_CPU_IF_CMD_CTRL_TYPE_SET

R_MOTOR_SERIAL_ENCODER_VECTOR_ErrorSet()

‘ Set control type

case NETWORK_CPU_IF_CMD_POSITION_COMMAND_MODE_SE d

| R_MOTOR_SERIAL_ENCODER_VEGTOR_CtriTypeSet()

Set position status

case NETWORK_CPU_IF_CMD_ROTOR_ANGLE_OFFSET_SET

|R_MOTOR_SERIAL_ENCODER_VECTOR_PositionCommandModeSe()

‘ Set rofor angle offset

case NETWORK_CPU_IF_CMD_CURRENT_OFFSET_SET

| R_MOTOR_SERIAL_ENGODER_VECTOR_RolorAngleOffsetSelf)

‘ Set AD current offset

case NETWORK_CPU_IF_CMD_CURRENT_OPEN_LOOP_SET

| RMOTOR_SERIAL_ENCODER_VECTOR_CurrentOffsetSet()

‘ Set commands for constant current open-loop

case NETWORK_CPU_IF_CMD_ACCEL_TIME_SET

| R_MOTOR_SERIAL_ENCODER_VECTOR_CurrentOpenLoopSet)

‘ Update f4_accel_time

case NETWORK_CPU_IF_CMD_MAX_SPEED_RAD_SET

‘ R_MOTOR_POSITION_ParameterUpdate()

‘ Update f4_posprof_max_speed_rad

case Default

T It rrrrrrrrrT

‘ R_MOTOR_POSITION_ParamsterUpdate()

Substract 1 from the "max_loop" |1

Is the "max_loop" 07

( return NETWORK_CPU_IF_SUCCESS >‘

7-7. R_NETWORK_CPU_IF_CommandProcess l§¥ion—F v— k
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CR_N ETWORK_CPU_IF_UpdateCyclicReference() starD

Is this module status "Open"? return NETWORK_CPU_IF_ERR_NOT_OPEN )

Read the "Cyclic reference area" in the shared memory.
err = network_cpu_if read()

Is err
"NETWORK_CPU_IF_SUCCESS"?

return err )

No

Has the "f4_ref position" been Updated?

Set the updated value.
R_MOTOR_SERIAL_ENCODER_VECTOR_PositionSet()

No
Has the "f4_ref speed" been Updated?

Set the updated value.
R_MOTOR_SERIAL_ENCODER_VECTOR_SpeedSet()

No

Has the "f4_ref torque" been Updated?

Set the updated value.
R_MOTOR_SERIAL_ENCODER_VECTOR_TorqueSet

A 4
C return NETWORK_CPU_IF_SUCCESS )

K 7-8. R_NETWORK_CPU_IF_UpdateCyclicReference B 7 0—F v —
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( R_NETWORK_CPU_IF_ReportMotorStatus() start )

Is this module status "Open"? return NETWORK_CPU_IF_ERR_NOT_OPEN >

Get current motor position
R_MOTOR_SERIAL_ENCODER_VECTOR_PositionGet()

Y

Get current motor speed
R_MOTOR_SERIAL_ENCODER_VECTOR_SpeedGet()

A 4

Get current motor status
R_MOTOR_SERIAL_ENCODER_VECTOR_StatusGet()

A 4

Get current error status
R_MOTOR_SERIAL_ENCODER_VECTOR_ErrorStatusGet()

Y

Get the current mode of control-loop
R_MOTOR_SERIAL_ENCODER_VECTOR_LoopModeStatusGet()

h 4
Get in-position flag
R_MOTOR_SERIAL_ENCODER_VECTOR_InPositionFlagGet()

Y

Get offset calibration status
R_MOTOR_SERIAL_ENCODER_VECTOR_OffsetCalibrationStatusGet()

No
Are there one or more status updates?

Write the current motor status to shared memory.
err = network_cpu_if_write()

Is err "NETWORK_CPU_IF_SUCCESS" ?

return err )

Yes

Y

( return NETWORK_CPU_IF_SUCCESS )

B 7-9. R_NETWORK_CPU_IF_ReportMotorStatus {7 0—F v+ — +
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7234 TS5A4AR—FEHK
& 7-11.Network CPUIIF 7S A4 R— A% —&

T54 R— A% BiEA
network_cpu_if_write Shared memory [CT—2 #E2FA#FT,
2O0—Fx¥— 7-10
network_cpu_if_read Shared memory i 5 T—42 ZHAWMY £9,
Z2B—Fx— b 7-11
network_cpu_if_command_dequeue O FXa—hoavr FERARYET,
Z2B—Fx— b 7-12

< network_cpu_if_write() start >

Y

Write data to the Shared Memory
fsp_err = R_SHARED_MEMORY_Write

Is the fsp_err "FSP_SUCCESS"? return NETWORK_CPU_IF_ERR_WRITE >

< return NETWORK_CPU_IF_SUCCESS >

B 7-10. network_cpu_if_write o 0—Fv—k

< network_cpu_if_read() start >

Read data from the Shared Memory
fsp_err = R_SHARED_MEMORY_Read

Is the fsp_err "FSP_SUCCESS"?

return NETWORK_CPU_IF_ERR_READ >

< return NETWORK_CPU_IF_SUCCESS >
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7-11. network_cpu_if read ¥ ->0—Fv—

< network_cpu_if _command_dequeue() start )

A 4

Read "head" from the shared memory.
err = network_cpu_if _read()

No
Is err "NETWORK_CPU_IF_SUCCESS" ?

Is the queue empty? return NETWORK_CPU_IF_ERR_BUF_EMPTY )

Read the command from the shared memory.
err = network_cpu_if_read()

No
Is err "NETWORK_CPU_IF_SUCCESS" ?

Yes

Add 1 to the current "tail".

A

Write "tail" to the shared memory.
err = network_cpu_if_write()

No
Is err "NETWORK_CPU_IF_SUCCESS" ?

Yes

( return NETWORK_CPU_IF_SUCCESS >

7-12. network_cpu_if_command_dequeue ¥ o 0—Fv— |
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7.2.3.5 Callback B8

% 7-12. Network CPU I/F Callback B#—% (r_network_cpu_if.c)

k€

5

shared_memory_callback

Z 1LlZ Shared Memory Driver @ Callback B# T3,

RZ/T2N CPU1 {8 T Shared Memory Driver A% Shared Memory ~Z &A1)

E. CDENYAHDNRELET,
Callback BRI TITHhN MBI HY FTE A,
HEIZG L TREDEMZRETLTT S,
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7236 YYVOEE
% 7-13.Network CPU IIF ¥ OEE—E (r_network_cpu_if.h)

E&ZA=E: EHE ]
CFG_CMD_Q_NUM 8 AU RF1—0HK
(2 DEEIZTHILEMN
HYFET)
CFG_CMD_Q_OFFSET 0x0000 Command queue area
DAIT7EY T FLR
CFG_CYCLIC_REF_AREA_OFFSET 0x0100 Cyclic reference area
DAT7EYy T FLR
CFG_MTR_STATUS _AREA OFFSET 0x0180 Motor status area M7
JEyr7 LR
CFG_NETWORK_CPU_IF_TIMEOUT 100 Open Ef®M Shared
memory £{EETHFH
DA LT FEI
CFG_SHARED_MEMORY_INSTANCE_ADDRO | &g_shared_memory0 Shared memory K35 A
CFG_SHARED_MEMORY_INSTANCE_ADDR1 | &g_shared_memory1 NOB3DA VAT LR
~NDRA B

CFG_SHARED_MEMORY_INSTANCE_ADDR?2 | &g_shared_memory2
CFG_SHARED_MEMORY_INSTANCE_ADDR3 | &g_shared_memory3

CFG_MOTOR_CTRL_INSTANCE_ADDRO &g_st_serial_encoder_vector | F—42 33> tO—JLA
0 VAB VR 0~3 ADR
CFG_MOTOR_CTRL_INSTANCE_ADDR1 &g_st serial_encoder_vector 1243
1
CFG_MOTOR_CTRL_INSTANCE_ADDR2 &g_st serial_encoder_vector
2
CFG_MOTOR_CTRL_INSTANCE_ADDR3 &g_st serial_encoder_vector
3
NETWORK_CPU_IF_CMD_DATA_MAX_BYTE | 12 vy RFXa—0mXK
F—aH A X
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7237 H|ER
% 7-14. Network CPU IIF 5I1#&—% (r_network_cpu_if.h)
LUk i) E& e
network_cpu_if_err_t NETWORK_CPU_IF_SUCCESS I>—%&L
Ne£W0rk CPL} I/F NETWORK_CPU_IF_ERR_OPEN Open T5—
T7mATr NETWORK _CPU_IF_ERR _CLOSE Close T5—
NETWORK_CPU_IF_ERR_PARAM Parameter T5—
NETWORK_ CPU_IF_ERR_NOT_OPEN Notopen TS5 —
NETWORK _CPU_IF_ERR BUF_FULL a2 FXa—hER
NETWORK _CPU_IF_ERR BUF_EMPTY av Y FFa—»ZE
NETWORK_CPU_IF_ERR_WRITE EEAHTS—
NETWORK _CPU_IF_ERR_READ FmARY T5—
NETWORK _CPU _IF_ ERR_EXCEED PAYLOAD | F—4 M #B@&EL -
LUk 3] EH e

network _cpu_if status_t

Network CPU I/F
ART—H2 R

NETWORK_CPU_IF_STATUS_NOT_OPEN

Not open IKEE

NETWORK_CPU_IF_STATUS_OPEN

network_cpu_if cmd _t

Network CPU I/F
aAvYRESH

NETWORK_CPU_IF_CMD_NONE

avy REL

NETWORK_CPU_IF_CMD_RESET

NETWORK_CPU_IF_CMD_MOTOR_START

NETWORK_CPU_IF_CMD_MOTOR_STOP

NETWORK_CPU_IF_CMD_MOTOR_RESET

NETWORK_CPU_IF_CMD_MOTOR_ERROR_CA
NCEL

NETWORK_CPU_IF_CMD_ERROR_SET

NETWORK_CPU_IF_CMD_CTRL_TYPE_SET

NETWORK_CPU_IF_CMD_POSITION_COMMA
ND_MODE_SET

NETWORK_CPU_IF_CMD_ROTOR_ANGLE_OF
FSET_SET

NETWORK_CPU_IF_CMD_CURRENT_OFFSET

_SET

NETWORK_CPU_IF_CMD_CURRENT_OPEN_L
OOP_SET

NETWORK_CPU_IF_CMD_ACCEL_TIME_SET

NETWORK_CPU_IF_CMD_MAX_SPEED_RAD_
SET

Command Process APl T
FHsnD TR

(BB H® 7-7)
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7.2.3.8 1EE&ERK - THIER

= 7-15. Network CPU IIF & ESE—

¥ (r_network_cpu_if.h)

WERF

st_current_offset_cfg_t

Current offset configuration

EER

¥ e
f4_iu_offset U-phase ERA 7t v b
f4_iv_offset V-phase EfRA 7t v
f4_iw_offset W-phase Eii+ 7t v b

st_current_open_loop_cfg_t

Open loop current
configuration ;& {k

f4_open_loop_current

Open loop EFR{E

f4_ref _speed_rpm

ETEE (RPM)

network_cpu_if cmd_hdr_t head a7 Y F*¥a2—0 head

a7 F¥ 21— headitail # | tail ATy F¥Xa—o tail

&K

network_cpu_if cmd_q_t cmd avw vk

ATy Rxa— BERK size T—RY4X
data[NETWORK_CPU_IF_ T— 2 E5l
CMD_DATA_MAX_BYTE]

network_cpu_if cyclic_ref t | f4_ref position ERAE

Cyclic Reference #i & f4_ref_speed ERERE
f4_ref _torque EBHbLY

network_cpu_if_mtr_status_t | f4_pos_deg BREAME

Motor Status #&i& & f4_speed WERE
u1_status AT—hk2V
reserved1 REEAMESE
u2_error_status I 5—IKEE
reserved2 REEFAEE
u1_ctrl_loop_mode LOOP MODE
reserved3 REEFAEE
u1_in_position (L& FilfE5E T KR
reserved4 REEAMESE
u1_offset_cal_finished_flag 71y FBIEKEE
reserved5 REEAMEE

network_cpu_if cfg_t

Network CPU I/F
a7 4 JHEER

p_shared_memory_instance

Shared Memory 1 Y X2 VX
ADRA AR

timeout

Open B Shared memory #£
BETHLDEA LT FEK

shr_mem_cmd_data_max_size

ARV RT—ARKY AR

shr_mem_cmd_qg_num

AT RXa—0HE
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shr_mem_cmd_q_mask

A kR¥a—<RY

shr_ mem_cmd_q_offset

HEAEYDATY K¥X1—48
HBoxroty bk

shr_mem_cmd_q_size

HEAE)DIATU FFXa1—1E
got4 X

shr_mem_cmd_head_offset

HBEAEFYOOAT Y FFa—
head $iEDA 7t v +

shr_mem_cmd_head_size

HEAFEY)DOAT Y FFa—
head 8D H 1 X

shr_mem_cmd_tail_offset

HBEAFEY)ODOAT Y FFa—
tail B DA 7Y b

shr_mem_cmd_tail_size

XEAE)DaAT U FXa—
tail fEEED Y1 X

shr_mem_cyclic_ref area_offset

#F * £ 1) D Cyclic Reference
Area DA 7w k

shr_mem_cyclic_ref _area_size

#F * £ 1) D Cyclic Reference
Area DY 4 X

shr_mem_ref pos_offset

HEAEYDESAEEZEOA
Tty bk

shr_mem_ref vel offset

HEAE) DIEREEEHOA
Ity bk

shr_mem_ref tor_ offset

HEAEYDIES LY FEED
o7ty k

shr_mem_mtr_status_area_offset

HF A E) D Motor Status
Area DA 7ty +

shr_mem_mtr_status_area_size

HEF A E ) D Motor Status
Area DY A X

shr_mem_mtr_pos_offset

HEAT)DBREMEEE DA
Tty bk

shr_mem_mtr_vel_offset

HEAT)OBREEREMEZ DA
Tty bk

shr_mem_mtr_status_offset

HEAEYVDAT—FITIUSE
BoA 7€y k

shr_mem_mtr_err_status_offset

HEAE)DI S —KEFEHD
TotEvy bk

shr_mem_mtr_ctrl_loop_mode_offset

HXH AT D LOOP MODE %&
ooty bk

shr_mem_mtr_in_pos_offset

HEFAE OLEHIH5 T KEE
B0 Ity

shr_mem_mtr_cal_finished_flag_offset

HEAEYDA Ty MEEIR
RREEOA 7Y +

max_loop

CommandProcess APl T{#
EnHRERIL—TEE
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p_st serial_encoder_vector_control

Serial encoder vector | ##11& &
EKADRA 4

network_cpu_if ctrl_t

Network CPU I/F
il RS R

status

Network CPU IIF D A F7—4% X

cmd_hdr

a7 Y K¥a— headitail #i&
tha 2B R

cyclic_ref_buf

Cyclic Reference fEigiM/\
27

mtr_status_buf

Motor Status $EED /Ny 7 7

p_cfg Network CPUIIF 3> 7 4 4
EAADKRA A
network_cpu_if_api_t Open T—T B
Network CPU I/F Close 90— X%
e
AP R &K CommandProcess a7 Y FALEEREE

UpdateCyclicReference

B#sERET v 77— FEK

ReportMotorStatus

E—RRT—RALKR— FEH

7.2.3.9 S O—/\LEHIEER

% 7-16. Network CPU IIF ' O—/N)LEH—E (r_network_cpu_if.c)

B4

A VARE VR

Bl

network_cpu_if ctrl_t

g_network_cpu_if _ctrl0
g_network_cpu_if_ctrl1
g_network_cpu_if _ctrl2

g_network_cpu_if ctrl3

E—4 4 814D Network CPU I/F &SR, > R
2R,

Open B THHAlLESNFET,

network_cpu_if cfg t

g_network_cpu_if cfg0
g_network_cpu_if cfg1
g_network_cpu_if cfg2
g_network_cpu_if cfg3

E—4 4 &85 D Network CPU IIF 2> 7 1 TH#EEK
AVRE VA,

AVARE DRERBIZE A VA EESHET,

MPIELANTE AV N\DIEZEET S EIFTES
Hho

network_cpu_if api_t

g_network_cpu_if_api

Network CPU I/F APl #:3&Kk4 VR4 VX,
AVRE DRERBIZEA VA EESHET,

MEBELUNTEA VNDIEZEET S EIFTEE
HA,
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7.24 CPUOCPUMT—2X#BEHIEHES 2 —IL
CPUO CPU 17 —4 X EIHE S 2 —ILIX. CPU1 M5 INTCPU9 #32{E Lf- & =131+, Network CPU
IIF %@ L T Shared Memory &£ T—4 #%#aL, 52T % INTCPU8 T CPU1 ~BAILET,

7241 EFDa—I)ILER
ED21—IILERRZER 7-13I12RLET,

CPUO Inter-CPU Data Exchange Control
API
—Call API-> CPUO_ExchangeCtrl_Init Open >
Network CPU I/F
hal_entry Exch dat (Axis 0 to 3)

—Call APHp] CPUO_ExchangeCtrl_Main =xchangs data

A

; Generate INTCPU8

request_pending
Callback
CPUO_ExchangeCtrl_IntCallback ¢ INTCPUS ICU Inter-CPU IRQ

B 7-13. CPUO CPU [l 7— 42 3T HHE D 1 — LB
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7.2.4.2 API
& 7-17. CPUO CPU [ 7—% X#Hif API—%
API LT

CPUO_ExchangeCtrl_Init CPUO CPU MIT—2X#BHEE 2 —IILZ#HAEL
F9,
4 #45> D Network CPU I/F % Open L. INTCPU9 %
{ERA & INTCPUS #{ER® Inter CPU IRQ % Open L
F9,

CPUO_ExchangeCtrl_Main INTCPU9 #ZEL TLWEWGAEX, AL ETICEY
F9,

ZELTWEEZEIEX, 4BTNTIZDWLT
R_NETWORK_CPU_IF_CommandProcess.
R_NETWORK_CPU_IF_UpdateCyclicReference.
R_NETWORK_CPU_IF_ReportMotorStatus #JIg(<
FEUH Lz, INTCPU8 ZH4 S+ T CPU1 ~@EH
LEd,

7.2.4.3 Callback Bk
5 7-18. CPUO CPU [l 7 — 4 3z %Il Callback B#i—%& (cpu0_exchange_ctrl.c)
E#4 BTLL]
CPUO_ExchangeCtrl_IntCall | Z#1(& INTCPU9 (r_icu_inter_cpu_irq ch9) @ Callback B8%(T9,

back
request_pending % true [ L E£ ¥, Shared Memory N &7V A LEFH
Ao

7244 1EERK - THIFR
F£ 7-19. CPUO CPU f7—4 Xl BEMAEZR—%E (cpuld_exchange_ctrl.h)

BiE® =¥ &%
cpu0_exchange ctrl_cfg_t p_network _cpu_if ctri[4] Bl 0~3 & Network CPU I/F #l
Qv T4 HREER EEEARADRA V42

p_network_cpu_if_cfg[4] B 0~3 M Network CPU I/F O
VI 4 TRERADRA V4B
cpu0_exchange_ctrl_t request_pending INTCPU9 Z2fEL. T—4X
FlEEE R BABETHLIZLETRT 75
5
p_cfg AT 4 TEBERADRA U4
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7245 S O—/NLEHIEER
% 7-20. CPUO CPU 17— 4 it 40—/ LEH—E (cpu0_exchange_ctrl.c)

A

A VRB VR

Bl

cpuO_exchange_ctrl_t

g_cpu0_exchange_ctrl

CPUO CPU [l 7—% G D HIEEEAR A X &

2 Ro

YOt h, nitERTp cfg MRESNET,

cpu0_exchange_ctrl_
cfg_t

g_cpu0_exchange_ctrl_c

fg

CPUO CPU I T—4 X#akilfHDa > 7 « T HBERA

VRBUR,

4 &40 Network CPU I/F #lIl#&&E&R - o> 744
BiERA VR E RTHHIEENET,
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7.3 EtherCAT(CiA402) (RZ/T2N Cortex-R52 CPU1)

7.3.1 EARIEH
& 7-21. RZ/T2N Cortex-R52 CPU1 V7 k) = 7TERMLHK
3 HE LT
EtherCAT PHY EDA VA2 —T 2 —R RGMII
SubDevice Stack EP e GVAC
WIER— ML In, Out M 2 R— k
EtherCAT LED RUN, ERR, L/AIN, LIAOUT o 4 #&%8
EtherCAT Device ID SW6(4bit)IZ &k V) SR E AT HE
TNARTAT 7ML CiA402 Drive Profile
A—=ILRY IR CoE ZH#HKR—k
FEE—F DC Mode (DC-Synchronous with SM2 event),

SM mode (SM-synchronous)
D2@EEYR—F

DC Mode ® Cycle Time =/N50 s, xK#I3s
B AAHBEE Priority 4
(PDI, Sync0, Sync1)
2 Y A A B SE B (Timer) Priority 6
CiA402 Drive Mode Profile position mode,
Profile Homing mode,
Cyclic synchronous position mode,
Cyclic synchronous velocity mode,
DABEEYR—F
TS 4 &
Motor CPU I/F e Motor #llf#] CPU & Di&E1E I/F 1z
BIEFK Shared Memory
Y AHEEE (INTCPU) Priority 6
EVa2-ILH 4
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732 YI b9z T72FER

Application

Middleware

Driver

RZ/T2N Cortex-R52 CPU1

(RZT2N_ESC_CIA402_E2S_V100)

CiA402 Drive Profile

Inter-CPU Data
Exchange Control

¢

EtherCAT SubDevice Stack

Motor
CPU IF
y
EtherCAT SSC Port
Shared IcU
Inter-CPU
Memory IRQ Ethernet PHY S

Ethernet Selector

BSP
1/0 Port Driver

Hardware

B 7-14. RZIT2N Cortex-R52 CPU1 VYV 7 k™ = 72k
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7.3.3 src 7+ LA

& 7-22. RZ/T2N CPU1 src 7 # LA #ERK

THLE - TF7AIL EiEA
src ethercat Beckhoff/Src applinterface.h EtherCAT SubDevice Stack
coeappl.c (SSC Tool £ a—K)
coeappl.h
ecatappl.c
ecatappl.h
ecatcoe.c
ecatcoe.h
ecatslv.c
ecatslv.h
ecat_def.h
esc.h
mailbox.c
mailbox.h
objdef.c
objdef.h
sdoserv.c
sdoserv.h
cia402appl.c CiA402 Drive Profile
cia402appl.h (SSC Tool £fa—FK)
renesas samplecia402.c CiA402 Drive Profile
samplecia402.h (LY RERI—F)
cpul_exchange_ctrl CPU1 CPU T — 2 XM GIHE S 2 —
L
motor_cpu_if Motor CPUI/IF E¥ a1 —JL
hal_entry.c hal_entry BE%k
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7.3.4 hal_entry = A A AL
hal_entry #0720 —Fv¥— rZE 7-1512RLEFT,

F1=. hal_entry B THHEUH SN BEHIZDOLNTE 7-23IZRLET,

F& 7-23. hal_entry B THUHSh SEH—&
oEoE il
RM_ETHERCAT_SSC_PORT_Open | FSP TiZ#t &N % EtherCAT SSC Port ® Open B8%§,
S¥#A1% RZT Flexible Software Package Documentation 2588 L

TLEELY,

CPU1_ExchangeCtrl_lInit CPU1 CPU 17 —4 X HIEH D #) EAL BE 5L,
HME737TEEZSHEL TS,

ecat_ssc_init EtherCAT SubDevice Stack Code & & U* CiA402 Drive Profile M

MR EEERTT HEH.

7-16 1270 —Frv—+rZERLET,

70—Fv— FRADOEEK - THOFMIE

” Application Note ET9300 (EtherCAT SubDevice Stack Code)”
EFERLTLSEZEL,

R_BSP_PinSet FSP TiRt = HE%. LED9 ZRATLET,
sE#1% RZT Flexible Software Package Documentation 2588 L
TLEEL,

MainLoop EtherCAT SubDevice Stack Code § & U CiA402 Drive Profile M
A ALEREARK,
FEHAIE

” Application Note ET9300 (EtherCAT SubDevice Stack Code)”
FSRBLTLEZEL,
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RZ/T2N CPU1
hal_entry() start

)

A 4

Initialize EtherCAT SSC Port
RM_ETHERCAT_SSC_PORT_Open()

Was the initialization of
EtherCAT SSC Port successful?

Yes

No

Initialize Inter-CPU Data Exchange Control
CPU1_ExchangeCtrl_Init()

Y

Set the initialization

success flag to false

A

Was the initialization of
Inter-CPU Data Exchange
Control successful?

Yes

No

Initialize EtherCAT SubDevice Stack Code
ecat_ssc_init()

Set the initialization

success flag to false

A

Is the initialization success flag true?

Light LED9
R_BSP_PinSet()

Is bRunApplication true?

Yes

No

Y

Loop process
while(1);

EtherCAT main loop
MainLoop()

7-15. RZIT2N CPU1 hal_entry o n—Fv— b+
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< ecat_ssc_init() start )

Y

Initialize the stack
Mainlinit()

Y
Initialize CiA402
CiA402_Init()

A 4

Create basic mapping
APPL_GenerateMapping()

Y

Set stack run flag
bRunApplication = TRUE

\ 4

( ecat_ssc_init() end >

7-16. ecat_ssc_init ¥ 7o0—Fv—
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7.3.5 CiA402 Drive Profile

CiA402 FSA4 7R I77ANIERSATELUVE—30ary bA—ILADTNNAATAIT7A4ILTH
U, FITH—HRFSA T, EZRFEANN—4F, BEUVRTFYEVSTE—2AIY FO—SOMEEEEZES
LET,

COTATFALTIH, EHOBEE—FERBTEIRENTA—AEIANFT Tz bTao3F)EL
THESINFT,

Ff-. REZCEOATBE K UNEEMELZRET 2HRIKREA— F< k> (Finite State Automaton: FSA)
YEFENFET,
REFLEFITI2BAEFIV FO—ILT—FA Tz Y FE2RBLTHEET A ET, BEDKEZTT R
F—RRIT— KA T MIBREOEENRINET,

A O—LT—FELZBOATUKRE EERE) [FRXPDOICE|YLHTON, RTF—ERAT—KELRE
EEME (WIEHRE) IETXPDOIZEIY S TEAET,

BMIZ DL T CIAM02 M EDONBERBL T EL

HA0) v DiElE

RxPDO
> BEES P ERES

4

PLC AC Servo Unit
TxPDO
BIERT—HR
REEE

A
A

7-17. CiA402 Drive Profile #%

7.35.1 CiA402 B1#EE— K
CiAd02 & LTHESATLABEE—FDS55, ATOYFLATRUTEYR—FLET.
% 7-24. BEE—F—E

Operation Mode Support Refer for details
Profile position mode Available 7.3.54

Velocity mode (frequency converter) Not available -

Profile velocity mode Not available -

Profile torque mode Not available -

Homing mode Available 7.3.5.5
Interpolated position mode Not available -

Cyclic synchronous position mode Available 7.3.5.2

Cyclic synchronous velocity mode Available 7.3.5.3

Cyclic synchronous torque mode Not available -

Cyclic synchronous torque mode with commutation angle Not available -

Manufacturer specific mode Not available -
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7.3.5.2 Cyclic synchronous position mode
COE—FTE, BPMIERHEZEEL. E—2DHERIEZITVET,

% 7-25.csp E— F RxPDO —&

RxPDO Index 5]
Control Word 0x6040 CiA402 A< F
Target Position 0x607A MEIERE [deg] (*1)

(*1) E—EF~DOEFERFAAED /10 ICEB-SNET ., H) 1234 ZAA-E—F~DEFER 123.4,

F* 7-26.csp E— F TxPDO —&

TxPDO Index E L
Error Code 0x603F CiAd02 T5—a—F
Status Word 0x6041 CiA402 JK &
Modes of Operation Display 0x6061 E— FDEEHE (=8)
Position Actual Value 0x6064 E—FBREME [deg] (*2)
Velocity Actual Value 0x606C E—SHRAERE [rpm] (*2)

(*2) RIRDIEM S 10 FIZE#mSnFET . #l) 5678 A H h—>KRDIEIK 567.8,

% 7-27.cspE—F E—48B%

EHE REE
LOOP MODE & H1E0
MERBEMOMERTERDE—F B EREN BN 1E
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7.3.5.3 Cyclic synchronous velocity mode
COE—FTE, BPMIERTEEZEEL. E—20EERBEZTVET,

# 7-28.csv E— F RxPDO —%&

RxPDO Index 5]
Control Word 0x6040 CiA402 A< F
Target Velocity Ox60FF EEESE [rpm] (*1)

(*1) E—EF~DOEFERFIAAED /10 ICEBESNET ., $) 1234 ZAA-E—F~DIEFEF 123.4

& 7-29.csvE— F TxPDO —%&

TxPDO Index E L
Error Code 0x603F CiAd02 T5—a—F
Status Word 0x6041 CiA402 JK &
Modes of Operation Display 0x6061 E— FDHEEHE (=9)
Position Actual Value 0x6064 E—ARBREME [deg] (*2)
Velocity Actual Value 0x606C E—SHRAERE [rpm] (*2)

(*2) ERDEMNS 10 BICEBmENFES . Hl) 5678 NRIR->E—FRAEMEIF 567.8deg

% 7-30.csvE—F E—4BFE
ER B E
LOOP MODE 1 & 15
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7.3.5.4 Profile position mode
COE—FTE, FE - MEEZREL. E—FOHERIEHZTVET,

% 7-31.pp E— K RxPDO —&

RxPDO Index 5]
Control Word 0x6040 CiA402 #IfEAa <> F
Target Position 0x607A SMEERAE [deg] (*1)
Profile Velocity 0x6081 TOT77AIRERE [rpm] (*1)
Profile Acceleration 0x6083 Fa 774 IILMZEE[rpm/s] (*1)
Profile Deceleration 0x6084 077 A IVERE[rpm/s] (*3)

(*1) E=—F~DEFEFANDED 110 [TEBRINEFT, Fl) 1234 ZAHT—-FE—F~DIEREIX 1234,
(*3) KV I7 bz 7 TIIEKRFATT,

% 7-32.pp E— F TxPDO —&

TxPDO Index SR
Error Code 0x603F CiA402 T5—a—F
Status Word 0x6041 CiA402 1KRE
Modes of Operation Display 0x6061 E— FOEFE (=1)
Position Actual Value 0x6064 E—ABAEME [deg] (*2)
Velocity Actual Value 0x606C E—SHEEE [rpm] (*2)

(*2) REEDEMN S 10 FICEHBmENFET, Hl) 5678 N H—->KIEDIEL 567.8,

* 7-33.pp E—F E—48%E

HR HEE
LOOP MODE L&
MEHRHMONEERTERDE—F B R ERE EE
HiBHERRFRAE [s] (Profile Velocity) / (Profile Acceleration)
BREEHIHORKEE [rpm] (Profile Velocity) / 10
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ABE—AHEY L TN TOTSLRE— TV TT

RZ/T2N J')IL—7F

Time

Accel/Decel Time

Acceleration

ProfileAcceleration / 10

- ProfileAcceleration / 10

Max Speed (Trapezoidal Profile)

Time
Time

-

- o
o = -

Position A

ProfileVelocity / 10 = = =
Target Position /10 |- = =

B 7-18. pp mode & W EREIEI{ERSE
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7.3.5.5 Homing mode
ZME— FTIX. Homing Method 37 2L CTE— 2 DBRAMNEZZERELEFT,

% 7-34. Homing €— F RxPDO —&

RxPDO Index 5]
Control Word 0x6040 CiA402 #IfEAa <> F
Home Offset 0x607C FERIRAERLE [deg] (*1)
Home Method 0x6098 Homing /%
Homing Speed For Switch 0x6099 ALy FRESRERE (*3)
Homing Speed For Zero 0x6099 ReRESEE (*3)
Homing Acceleration 0x609A Homing £/AMMEHE (*3)

(*1) E=—F~DEFEFANDED 110 [TEBRINEFT, Hl) 1234 ZAT—-FE—F~DIEREIX 1234,
(*3) KV I7 bz 7 TIIEKRFATT,

5% 7-35. Homing E— F TxPDO —&

TxPDO Index 5]
Error Code 0x603F CiAd02 T5—a—F
Status Word 0x6041 CiA402 K&
Modes of Operation Display 0x6061 E— FDFEFF (=6)
Position Actual Value 0x6064 E—FBREMME [deg] (*2)
Velocity Actual Value 0x606C E—SHEEE [rpm] (*2)

(*2) REEDEMN S 10 FICEHBmENFET, Hl) 5678 N HH—->KIEDIEL 567.8,

% 7-36. Homing E— F E—4 8¢

HE REE
LOOP MODE 1 & 10
MEHHOMERETERDE—F B EREN BN 1E
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< Homing mode start >

Y

Enter 15 in the "Control Word"
(Transition to operation enabled)

Y

The "Status Word" is changed to 0x1637

A 4

Enter any value in the "Home Offset"

Y

Enter 37 in the "Home Method"

Y

Enter 31 in the "Control Word"
(Execute Homing method 37)

Y

The "Status Word" is changed to 0x3237
(Homing method 37 is completed)

Y

the "Actual Position" is changed to the "Home Offset" value

B 7-19. Homing method 37 MET70—F ¥ — k
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7.3.5.6 CiA402 IKEEER
CiA402 £ LTHRESNTWAFSAELT, Yo 7L TOYSALTIHUTEYR—FLET,
R TI7TICHGT I2ERBSDRE N H—BLUEHZRLET,

Start />
0
\4
Not ready to
Switch on
1
R Y 15
"] switchon [€ Fault
> disabled ¢ N
A
2 7 14
A\ 4
10 Readyto | 13 | Fault reaction
Switch on g active
A
12 V3 6 9
—— Switched on 8
A
4 5
16 A4
Quick stop l Operation | |
active ) 11 | enabled
7-20. CiA402 REEERE
F 7-37. CiA402 BIREEER
b B BRRE M) H— BN EE)
BREs
0,1 EtherCAT State Machine(ESM)A* OP THNIFEEIT LY A— | faH LAY,
2 7-21 =5,
3 Control Word =7 F1=(% 7-22 5,
Control Word = 15
4 Control Word = 15 7-23 5,
5 Control Word = 7 7-24 5,
6 Control Word = 6 falH LAy,
7 Control Word = 0 falH LAy,
8 Control Word = 6 7-24 #SH8,
9 Control Word = 0 7-24 #SH8,
10 Control Word = 0 d LAY,
11 Control Word = 2 7-24 5,
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12 Control Word = 0 fard LR,

13 A) BE2ETE. E—4I5—1bHsi5E 7-25 5,
B) Operation enabled BICE—42 TS5 —MHDI5E

14 Fault reaction active D & ZEHEIT ) H—, fard LRy,

15 Control Word = 128 7-26 SR,

16 Control Word = 15 7-27 =58,

7.3.5.7 CiA402 Error Code

Fault reaction active ~E# 9 S8, FEAE LTS5 —AZRIZIE L T Error Code (0x603F) BN &I SN E
¥, & 7-38 [Z Error Code —E#RLZET,

5 7-38. Error Code(0x603F) —&

IS5—FfE5E Error Code Bk

E—A2IT5— 0x2214 HW BER T 5 —(0x0001)MFE4A L 1=,
0x3211 BEE T T —(0x0002)MVF4E L 1=,
0x7310 EIE5EE T 5 —(0x0004)0 FE4 L 1=,
0x3221 EEE T 5 —(0x0080)M FE4 L 1=,
0x2220 SWiBEFR T S —(0x0100)H F4E L 1=,
0x4310 REBIBTIS—(0x0200)FLE LT,
0x7120 REEILT—(OXFFFF)AFELE L T=,

E—FFLEX OxFFO00 STO DEXRMH > 1=,
OxFFO01 SS1-tDEXRMNH o 1=,

T2 EEHLL 0x2250 E—SEBENELESA TS,

RO1AN8308JJ0100 Rev.1.00
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7.3.5.8 CiA402 Drive Profile [[] 7B %k
CCTRRAY VTV I I FICTEESNTOSERITOVNTEHRALES .
SSC Tool B4 RL Y % EtherCAT SubDevice Stack Code [ZEE SN TWLWAEKIZDOLNTIE.
” Application Note ET9300 (EtherCAT SubDevice Stack Code)’#SHB L T =&Y,

F+ 7-39. CiA402 REEEREAM— (sampleciad02.c)

BE¥A LT
CiA402_StateTransition1 AYI L7 TIEREBEIHY FEA, (1)
CiA402_StateTransition2 JO—Frv—+rEK 721 1ZRLET. (*1)
CiA402_StateTransition3 JAO—Fv—+rER 722 12RLET, (*1)
CiA402_StateTransition4 JA—Fv—+rER 723 I12RLET, (*1)
CiA402_StateTransition5 JAO—Fv—+rER 724 IZRLET, (*1)
CiA402_StateTransition6 AY I LIz F7TIFNEBIIHY FTEA. (1)
CiA402_StateTransition7 KYI b7 TIEREBIEHY FEA. (*1)
CiA402_StateTransition8 JO—Frv— &R 724 IZRLFET, (*1)
CiA402_StateTransition9 JO—Frv—+rER 724 IZRLET . (*1)
CiA402_StateTransition10 AY T L7 TIIREBIEIHY TEA. (*1)
CiA402_StateTransition11 JAO—Fv— &R 724 IZRLET, (*1)
CiA402_StateTransition12 XY I LIz F7TIFNEBIIHY TEA. (1)
CiA402_LocalError JO0—Fv— &R 7-251ZRLET, (*1)
CiA402_StateTransition14 AY I LIz F7TIFNEBIIHY TEA. (1)
CiA402_StateTransition15 JA—Fx—+rER 7-26 ITRLET, (*1)
CiA402_StateTransition16 JA—Fx— &R 727 IZRLET, (*1)

(*1) CIA402FSA(K 7-20)ICTHE SN TLHIREEH 1~16 NRELEBRICHFUTHINET,

& 7-40. CiA402 [A1[TBE%—% (samplecia402.c)

BE¥A Si8A
BEARIICRITE 5 CiA402_Application BA#h 5 M
APPL_MOTOR_MotionControl_Main [Eh % E—F HIHBEHK,

JO—F¥—F%#X 7-28I12RLET,
BAEMEAD Limit 8B X THULHRERT 2%,
JO0—F¥—F#X 72912 RLET,

check_position_limit

int32_to_real32 int32 A 5 real32(float)|Z 2424 B4,
uint32_to_real32 uint32 A 5 real32(float)IZZE #2195 BE%K,
rom_to_rads rom A 5 rad IZZEH T S EEEK,

E—A2OHEAME - ZREEZIET SEH.

update_actual_value _
JO0—Fx¥—+rZR 7-30 IZTRLET,
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process_error_state

E—ARIS—HREBICHFEUVHEINSEH,
JO0—F¥—Fr#X 7-31I12RLET,

process_profile_position_mode

pp E— FEFIZIEUH s h 2%,
JO0—F¥—F#X 7-32I12RLET,

process_homing_mode

hm E— FEIZFEUH S h 5%,
JO0—F¥—F%#HX 7-33I12RLET,

process_cyclic_position_mode

csp E— FEFICFFEUH S 5 BE5L
JA—Fv—+r&EE 734 I2RLET,

process_cyclic_velocity _mode

csv E— FEFICIHEUH S 5%,
JO0—Fv¥—br%E 7352 RLET,

APPL_GetDevicelD

EtherCAT ID ZH1§9 HB%.

< CiA402_StateTransition2() start

Y

)

Get motor status
CPU1_ExchangeCtrl_MotorStatusGet()

Was Getting motor status successful?

Was motor status "error"?

Transition2 succeed.
return 0

Transition2 failed.
return 1

Transition to fault state active.
process_error_state()

Y

Transition2 failed.
return 1

E 7-21. CiA402_StateTransition2 o o0—F v¥—

RO1AN8308JJ0100 Rev.1.00
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C CiA402_StateTransition3() start >

Y

Get calibration status
CPU1_ExchangeCtrl_MotorStatusGet()

Was Getting calibration status successful? Transition3 failed.
return 1

Execute the calibration
CPU1_ExchangeCtrl_MainCommandRegister()
(MOTOR_CPU_IF_CMD_CTRL_TYPE_SET)
CPU1_ExchangeCtrl_MainCommandRegister()
(MOTOR_CPU_IF_CMD_MOTOR_START)

Has the calibration started?
Is the calibration start flag "1" ?

Was the calibration completed?

Yes Yes

Y

Motor stop and as executing the calibration
Set 1 to the calibration start flag successful?

Yes

Set 1 to the calibration start flag

Y Y

Transition3 succeed. Wait until the calibration is completed.
return 0 return 1

E 7-22. CiA402_StateTransition3 o O0—F v—
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( CiA402_StateTransition4() start >

What is the current CiA402 mode?

case PROFILE_POSITION_MODE:
case HOMING_MODE:

case CYCLIC_SYNC_POSITION_MODE: Set the TRAPEZOID mode to the position command mode

» CPU1_ExchangeCtrl_MainCommandRegister()
(MOTOR_CPU_IF_CMD_POSITION_COMMAND_MODE_SET)

Y

Set the position mode to the control mode
CPU1_ExchangeCtrl_MainCommandRegister()
(MOTOR_CPU_IF_CMD_CTRL_TYPE_SET)

ere Stting the TRAPEZOID mode and
Setting the position mode successful?

Transition4 failed.
return 1

case CYCLIC_SYNC_VELOCITY_MODE: Set the velocity mode to the control mode
> CPU1_ExchangeCtrl_MainCommandRegister()
(MOTOR_CPU_IF_CMD_CTRL_TYPE_SET)

default:

Was Setting the velocity mode successful?

Transition4 failed.
return 1

<
<

A

Issue motor start command
CPU1_ExchangeCtrl_MainCommandRegister()
(MOTOR_CPU_IF_CMD_MOTOR_START)

Was the issue of motor start successful? Transition4 failed.
return 1

Transition4 succeed.
return 0

B 7-23. CiA402_StateTransition4 B oo—F v— k
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CiA402_StateTransitionX() start
(X=5,8,9,11)

Y

Issue motor stop command
CPU1_ExchangeCtrl_MainCommandRegister()
(MOTOR_CPU_IF_CMD_MOTOR_STOP)

Was the issue of motor stop successful? TransitionX failed.
return 1

TransitionX succeed.
return O

K 7-24. CiA402_StateTransition5, 8,9, 11 7 0—F ¥ —F

( CiA402_LocalError() start >

A 4

Transition to "fault reaction active"

A 4

Set error code to the object "Error Code(0x603F)"

Y
< CiA402_LocalError() end >

B 7-25. CiA402_LocalError ¥ o0—F¥—

RO1AN8308JJ0100 Rev.1.00 Page 88 of 130




RZ/T2N J')IL—7F ABE—FHEY L TN TOY S LRE— b7y T =27 L(EtherCAT CiA402)

( CiA402_StateTransition15() start >

\ 4

Issue motor error cancel command
CPU1_ExchangeCtrl_MainCommandRegister()
(MOTOR_CPU_IF_CMD_MOTOR_ERROR_CANCEL)

Was the issue of motor error
cancel command successful?

Transition15 failed.
return 1

Clear error code

Y
Transition15 succeed.
return 0

7-26. CiA402_StateTransition15 ¥ 7 0—Fv— +

( CiA402_StateTransition16() start >

Y

Issue motor start command
CPU1_ExchangeCtrl_MainCommandRegister()
(MOTOR_CPU_IF_CMD_MOTOR_START)

Was the issue of motor start successful? Transition16 failed.
return 1

Transition16 succeed.
return 0

B 7-27. CiA402_StateTransition16 o O0—F¥— k
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( APPL_MOTOR_MotionControl_Main() start >

A

Update actual value's
update_actual_value()

What is the current CiA402 state?

case OPERATION_ENABLED

Light LED10
R_BSP_PinSet()

Y

Get the motor status
R_MOTOR_CPU_IF_StatusGet()

default
A

Clear LED10
R_BSP_PinClear()

Was the motor status "error"? > Was the motor status "run"?

Yes

Transition to fault state active.
process_error_state()

What is the current CiA402 mode?

case PROFILE_POSITION_MODE

> process_profile_position_mode()

—— |

case HOMING_MODE

> process_homing_mode()

— @ @ |
case CYCLIC_SYNC_POSITION_MODE

> process_cyclic_position_mode()

|
case CYCLIC_SYNC_VELOCITY_MODE

> process_cyclic_velocity_mode()

— |

default
A

Update the Mode of Operation Display (0x6061) |«

A

( APPL_MOTOR_MotionControl_Main() end )

B 7-28. APPL_MOTOR_MotionControl_Main ¥ 70—Fv¥—
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( check_position_limit() start

)

The actual position

oesn't exceed the max software limitation
or

the actual position exceeds

the target position.

Yes

The actual position
exceeds the min software limitation
or
the actual position doesn't exceed

the target position.

Yes

No

No

4

Clear internal limit flag

Set internal limit flag

Y

( return FALSE

) C

return TRUE

K 7-29. check_position_limit ¥ 7 0—Fv—

RO1AN8308JJ0100 Rev.1.00
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< update_actual_value() start >

Y

Get the motor status
CPU1_ExchangeCtrl_MotorStatusGet()

No

Was getting the motor status successful?

Yes

Update the object "position actual value" (0x6064)
(The value is multiplied by 10.)

Y

Update the object "velocity actual value" (0x606C)
(The value is multiplied by 10.)

Y

< update_actual_value() end ><7

K 7-30. update_actual_value 87 O0—F¥—
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< process_error_state() start >

A

Get the motor error status
CPU1_ExchangeCtrl_MotorStatusGet()

Was getting the motor error status
successful?

return >

What is the motor error status?

case 0x0001
> error = 0x2214
case 0x0002
> error = 0x3211
case 0x0004
> error = 0x7310
case 0x0080
> error = 0x3221
case 0x0100
> error = 0x2220
case 0x0200
> error = 0x4310
default
> error = 0x7120
Y
Notify error and
switch to fault state active
CiA402_LocalError(pCiA402Axis, error)
Y

( process_error_state() end >

K 7-31. process_error_state ¥ n—F¥—
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< process_profile_position_mode() start )

The actual position doesn't exceed the internal limit.

The object "Profile Velocity" (0x6081) was changed
or
the object "Profile Acceleration" (0x6083) was changed.

The object "Profile Acceleration"
(0x6083) is not 0.

Convert the "Profile Velocity" from uint32 to real32,
divide the value by 10, convert from rpm to rad.

No

Is the command
"CPU1_ExchangeCtrl_CycleCommandRegister()
(MOTOR_CPU_IF_CMD_MAX_SPEED_RAD_SET)"
successful?

Update the local profile velocity.

Y

Calculate the accel time.
(accel time = profile velocity / profile acceleration)

No

Is the command
"CPU1_ExchangeCtrl_CycleCommandRegister()
(MOTOR_CPU_IF_CMD_ACCEL_TIME_SET)"
successful?

Update the local profile Acceleration.

\ 4

Convert the "Target Position" from uint32 to real32,
divide the value by 10.

A

Send target position.
CPU1_ExchangeCtrl_CyclicReferenceSet()
(CPU1_EXCHANGE_CTRL_REF_POSITION)

A

( process_profile_position_mode() end >

B 7-32. process_profile_position_mode B 7 O0—Fx—

RO1AN8308JJ0100
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( process_homing_mode() start >

What is the status of homing mode?

case homing don't start
No
> Is there the homing start request?
Yes
No
Is the Homing Method 377
Yes
Set the offset
so that the actual position value equals the home offset.
Is the command No
"CPU1_ExchangeCtrl_PositionOffsetSet()"
successful?
Yes
A
Set the status of homing mode to "homing complete" Set the status of homing mode to "homing don't start"
case homing complete
No
> Is there the homing start request?
l Yes
A
Set the status of homing mode to "homing complete” Set the status of homing mode to "homing don't start"
default
Y
Set the status of homing mode to "homing don't start"
\ 4

( process_homing_mode() end )

7-33. process_homing_mode ¥ 7 0—Fv—
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( process_cyclic_position_mode() start >

The actual position doesn't exceed the internal limit.

Convert the "Target Position" from uint32 to real32,
divide the value by 10.

A 4

Send target position.
CPU1_ExchangeCtrl_CyclicReferenceSet()
(CPU1_EXCHANGE_CTRL_REF_POSITION)

Y
C process_cyclic_position_mode() end >

7-34. process_cyclic_position_mode ¥ 7 0—F v — k

< process_cyclic_velocity_mode() start )

\ 4

Convert the "Target Velocity" from uint32 to real32,
divide the value by 10.

Y

Send target velocity.
CPU1_ExchangeCtrl_CyclicReferenceSet()
(CPU1_EXCHANGE_CTRL_REF_SPEED)

Y

< process_cyclic_velocity_mode() end >

7-35. process_cyclic_velocity_mode B8 70 —F v —
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7359 YUOER

CCTlE. XY UTILY IR I TIZTEEEIN TSI OERIZDONTEHRBALET, SSC Tool &
9 % EtherCAT SubDevice Stack Code [CRE TN TSIV OEEIZDOLTIL,

” Application Note ET9300 (EtherCAT SubDevice Stack Code)' &S L T =&Y,

% 7-41. CiA402 Drive Profile MI7< 4 OE&H—% (sampleciad402.c)

TUR4%4 ERE £

CFG_POS_MODE MOTOR_CPU_IF_POS_MODE_TRAPEZOID E—SMEFIEE—FD
RE

7.3.5.10 SSC tool £HE I 7 A LML DEER

Z ZTIl&. SSC Tool A4 9 % EtherCAT SubDevice Stack Code M 5 ZEE L =HNBIZDNTHRRET,
ZHEIOY—RI— FOFEMIE. "Application Note ET9300 (EtherCAT SubDevice Stack Code)’ % &8 L T <
fZEL,

& 7-42.SSC tool £ I 7ML LDER[—E

TF7AIVEA EER FHH
cia402appl.c Rl AV &S =Y) hal_data.h, samplecia402.h,
cpul_exchange ctrl.h Z3&#0
CiA402_Init BABIDMIBZE R & A TCIA402Axis (TN L = A 2/ \D#H#A1E
032 % B0

EMLE=AT s FOMEAENIEZEM
CiA402_StateMachine BEE3( D% | CiA402 IKREEBIEICK 7-39 TREINDE

rE CiA402 EREHAFIEIN D L SICEE
CiA402_LocalError BA#E L U CiA402_LocalError 8%k (3 samplecia402.c TE
CiA402_DummyMotionControl B8%t | 3 %

ZHIRR

CiA402_Application Bt DB EZE | CiA402 IREEBIEFICK 7-39 TRENDE
= CiA402 ERBEHAFIEIN S L SICEE

DC E— K214 THL SME—FTHLE—42H
ENRIREIR K S ICER
CiA402_DummyMotionControl B8% Tl % <
APPL_MOTOR_MotionControl_Main BE %k % i

UHT &SICER
WriteOxF030 B DB % Z & PDO Assign & & U PDO mapping DZEIZ&H
TTCUEEZESR
APPL_GenerateMapping OB | TOERT—4 YA X &@#UIFHETES LS
LR [CIBEER
APPL_InputMapping BEA#t DB %% | PDO Assign & & U PDO mapping DZEIZAD
] HTCHEEXER
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APPL_OutputMapping B 02 %
Pl
APPL_Application B D NIEEZEE | EtherCAT D A L EH &
(bEcatinputUpdateRunning == TRUE) (%, %
88T CPU1_ExchangeCtrl_MotorStatusRefresh
E#. XET
CPU1_ExchangeCtrl_MotorRequestFlush Bi%
FHUHT LSICER
APPL_GetDevicelD B8 % & APPL_GetDevicelD EE#Id samplecia402.c TE
£9 5
cia402appl.h T AERZEM x 744 12EMLERIOEEETRLETS,
RUVOEBEDETEEZER YU OFEZEMAX_AXES DEREEZE 4 ICEE
ATz T4 FTIDEE | EBM-EBEOA TSV T3 F)—
ZiEmMm-ZEE EERK 74512 RLET,
&R TCIA402AXIs [T A U/ BN | BIILT=AUNER 743 I1TRLET,
CiA402_LocalError % 70O +4 S8t (TCiA402Axis *pCiA402Axis) %
4 TEEZER B0
ecatappl.c PDO_OutputMapping BEA#tDMiE% | RxPDO ME%H L %, HW_EscReadlsr B#h 5
Pl 4 /N4 FERITHEAHT ecat_esc_read_pdo B
HIEEH]Z
ecatcoe.h BEARDTSA VAV METIZEARE | -
ecatslv.c StartinputHandler BEHIDMEEZEE |ALA RV FIRILIOREAD2EY FEE 3
Ev FB%F 1129 50E %4
mailbox.h BEARDT7SA AV FEICEE |-
sdoserv.h BEERDOT7SA AV FE1IZEE |-
F 7-43. 1B:EA TCiA402AXis [ZiBAN L 1= A /38— (ciad02appl.h)
P RIVAY =E
u32AxisNumber E—AWMBESEERMNTDHAUN
bCalibration Xy )yIJL—avERITISY
u32LocalProfVel LIRIT O profile velocity fEZ#&#h3 2 A 2\
u32LocalProfAcc LIRIT O profile acceleration {EZ#&$83 % A /N
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& 7-44. BINL1-7 Y OEH—% (ciad02appl.h)

T84 EHRIE £
STATUSWORD_HOMING_MASK 0x2400 RATF—RBRRAT—RKOKR—ZY
REY bR
STATUSWORD_HOMING_NOT_STARTED | 0x0400 R—I U REBRAERERE—
L TLVEL
STATUSWORD_HOMING_COMPLETED | 0x2000 R—I U JWEBAET L1z
CONTROLWORD_HOMING_START 0x0010 R—IUSMBRA2—FEY
HOMING_METHOD_37 0x0025 Homing Method 37
PP_MODULE_ID 0x00419800 pp E— K%FRF ID
HM_MODULE_ID 0x00519800 hm £— K#%5R9 ID
ENTRIES_1600 5 PDO 0x1600 D7 v E > 5 #
ENTRIES_1601 6 PDO 0x1601 DY v E> 7%
ENTRIES_1602 2 PDO 0x1602 DY v E > 7 #
ENTRIES_1603 2 PDO 0x1603 DY v E > 7 #
ENTRIES_1A00 5 PDO 0x1A00 < v E>J#
ENTRIES_1A01 5 PDO 0x1A01 DT v EV T #
ENTRIES_1A02 5 PDO 0x1A02 DY v EV T #
ENTRIES_1A03 5 PDO 0x1A03 DY v EV T #
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7.3.5.11 Object Dictionary

R T745. 7 T2z bTa0 a3+ )&

Index ObjectCode | SI DataType | Access Object Name
0x1nnn Communication Area
0x1000 VAR - UDINT RO Device type
0x1001 VAR - USINT RO Error Register
0x1008 VAR - STRING(43) | RO Device Name
0x1009 VAR - STRING(4) | RO Manufacturer Hardware Version
0x100A VAR - STRING(4) | RO Manufacturer Software Version
0x1018 RECORD 0 USINT RO Identity Object
1 UDINT RO Vendor ID
2 UDINT RO Product Code
3 UDINT RO Revision Number
4 UDINT RO Serial Number
O0x10F1 RECORD 0 USINT RO Error Settings
1 UDINT RO Local Error Reaction
2 UINT RwW Sync Error Counter Limit
0x10F8 VAR - ULINT RO Timestamp Object
0x1600 RECORD 0 USINT RO pp RxPDO
1-5 | UDINT RO Sublndex 00x
0x1601 RECORD 0 USINT RO hm RxPDO
1-6 | UDINT RO Sublndex 00x
0x1602 RECORD 0 USINT RO csp RxPDO
1-2 | UDINT RO Sublndex 00x
0x1603 RECORD 0 USINT RO csv RxPDO
1-2 | UDINT RO Sublndex 00x
0x1A00 RECORD 0 USINT RO pp TxPDO
1-5 | UDINT RO Sublndex 00x
0x1A01 RECORD 0 USINT RO hm TxPDO
1-5 | UDINT RO Sublndex 00x
0x1A02 RECORD 0 USINT RO csp TxPDO
1-5 | UDINT RO Sublndex 00x
0x1A03 RECORD 0 USINT RO csv TxPDO
1-5 | UDINT RO Sublndex 00x
0x1CO00 ARRAY 0 USINT RO Sync Manager Type
1-4 | USINT RO Sublndex 00x
0x1C12 ARRAY 0 USINT RO * RxPDO Assign
1-2 | UINT RO * Sublndex 00x
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0x1C13 ARRAY 0 USINT RO * TxPDO Assign
1-2 | UINT RO * Sublndex 00x
0x1C32 RECORD 0 USINT RO SM output parameter
1 UINT RO * Synchronization Type
2 UDINT RO Cycle Time
4 UINT RO Synchronization Types supported
5 UDINT RO Minimum Cycle Time
6 UDINT RO Calc and Copy Time
8 UINT RwW Get Cycle Time
9 UDINT RO Delay Time
10 UDINT RwW Sync0 Cycle Time
11 UINT RO SM-Event Missed
12 UINT RO Cycle Time Too Small
13 UINT RO Shift Time Too Short Counter
32 BOOL RO Sync Error
0x1C33 RECORD 0 USINT RO SM input parameter
1 UINT RO * Synchronization Type
2 UDINT RO Cycle Time
4 UINT RO Synchronization Types supported
5 UDINT RO Minimum Cycle Time
6 UDINT RO Calc and Copy Time
8 UINT RwW Get Cycle Time
9 UDINT RO Delay Time
10 UDINT RwW Sync0 Cycle Time
11 UINT RO SM-Event Missed
12 UINT RO Cycle Time Too Small
13 UINT RO Shift Time Too Short Counter
32 BOOL RO Sync Error
0x6nnn CiA402 Drive Profile Area (ETG.6010)
0x603F VAR - UINT RO Error Code
0x6040 VAR - UINT RW Control Word
0x6041 VAR - UINT RO Status Word
0x605A VAR - INT RW Quick stop option code
0x605B VAR - INT RW Shutdown option code
0x605C VAR - INT RW Disable operation option code
0x605D VAR - INT RW Halt option code
0x605E VAR - INT RW Fault reaction option code
0x6060 VAR - SINT RwW Modes of Operation
0x6061 VAR - SINT RO Modes of operation display
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0x6062 VAR - DINT RO Position demand value
0x6063 VAR - DINT RO Position actual internal value
0x6064 VAR - DINT RO Position actual value
0x6065 VAR - UDINT RW Following error window
0x6066 VAR - UINT RW Following error time out
0x6067 VAR - UDINT RW Position window
0x606C VAR - DINT RO Velocity actual value
0x6072 VAR - UINT RW Max Torque
0x6077 VAR - INT RO Torque actual value
0x607A VAR - DINT RW Target position
0x607B RECORD 0 USINT RO Position range limit
1 DINT RW Min position range limit
2 DINT RW Max position range limit
0x607C VAR - DINT RW Home Offset
0x607D RECORD 0 USINT RO Software position limit
1 DINT RW Min position limit
2 DINT RW Max position limit
0x607F VAR - UDINT RW Max profile velocity
0x6080 VAR - UDINT RW Max motor speed
0x6081 VAR - UDINT RW Profile velocity
0x6083 VAR - UDINT RwW Profile acceleration
0x6084 VAR - UDINT RwW Profile deceleration
0x6085 VAR - UDINT RW Quick stop deceleration
0x6091 RECORD 0 UDINT RW Gear ratio
1 UDINT RwW Motor revolutions
2 UDINT RW Shaft revolutions
0x6099 RECORD 0 USINT RO Homing speeds
1 UDINT RwW Speed during search for switch
2 UDINT RwW Speed during search for zero
0x609A VAR - UDINT RW Homing acceleration
0x60B0 VAR - DINT RwW Position offset
0x60B1 VAR - DINT RW Velocity offset
0x60B2 VAR - INT RW Torque offset
0x60B8 VAR - UINT RW Touch probe function
0x60B9 VAR - UINT RO Touch probe status
0x60BA VAR - DINT RO Touch probe position 1 positive value
0x60BB VAR - DINT RO Touch probe position 1 negative value
0x60C2 RECORD 0 USINT RO Interpolation time period
1 USINT RW Interpolation time period value
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2 SINT RwW Interpolation time index
0x60D0 RECORD 0 USINT RO Touch probe source

1 INT RW Touch probe 1 source
0x60EQ VAR - UINT RW Positive torque limit value
Ox60E1 VAR - UINT RW Negative torque limit value
0x60F4 VAR - DINT RO Following error actual value
0x60FD VAR - UDINT RO Digital inputs
0x60FE RECORD 0 USINT RO Digital outputs

1 UDINT RW Physical outputs

2 UDINT RW Bit mask
Ox60FF VAR - DINT RW Target velocity
0x6402 VAR - UINT RW Motor Type
0x6502 VAR - UDINT RO Supported drive modes
0xF000 RECORD 0 USINT RO Modular Device Profile

1 UINT RO Index distance

2 UINT RO Maximum number of modules
0xF010 ARRAY 0 USINT RO Module List

1-4 | UDINT RO Sublndex 00x
0xF030 ARRAY 0 USINT RO Configured Module Ident List

1-4 | UDINT RO Sublndex 00x
0xF050 ARRAY 0 USINT RO Detected modules

1-4 | UDINT RO Sublndex 00x

* This is RW only if its status is PreOP.
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7.3.6  Motor CPU I/F
Motor CPU I/F £ 2 —JLIX. Shared Memory Driver Z{#F L T Motor CPU (RZ/T2N CPU0) & £— 74 il
HaATY FOREE - EREOEH - E—2RAT—FRAOWMBETS>EYa1—ILTT,

AU TN TOTSLTIEIDES2a—IILE4DERT A ETLEHE—RITHIGELTNET,

7.3.6.1

ETa—I)LEERK

ED21—IILERRZER 7-36 ITTRLET,

Data Exchange
Control

Call API

Motor CPU I/F

Shared Memory

Get motor status

Reference Set

Get Motor Status

Get motor status

> API > command queue area
Set command,
Set data data size, data
Command Set —F1— | |  |rrmmmemmommomeooeoooo--ooe
Shared
CPU1 Inter-CPU Set reference Set reference — Memory >  Cyclic reference area

Driver

< _

Set offset

Motor status area

» Position Offset Set

7-36. Motor CPU IIF & ¥ 21— )LiE R E

ARED1—ILTIEEIC4EED API ZiRBLET.

(1) Command Set

Z @ API &, Shared Memory ® Command queue area [CE—Z#HaAY U F - T—2H 4 X - T—42 %
BHMLET,

(2) Reference Set

Z® API %, Shared Memory 0 Cyclic reference area IZBRE SN TS ELBIEREEZEHLET,

(3) Get Motor Status
Z ® API [&, Shared Memory M Motor status area [CHE#I SN TS BEE— 2 A T—2AZWMELET,

(4) Position Offset Set
D API &, Home IEDHREZBME L THESN TS APITY, MEFERICA 7Y FERELFE
ER

7.3.6.2 Shared Memory E|Y HT
723 2FICHEEBEINTVERERKTT .
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7.3.6.3 API
# 7-46. Motor CPU I/F APl —%&
API SR
R_MOTOR_CPU_IF_Open Motor CPU I/F D #I#{EZ#1TLVET .

Zf-. Shared Memory Driver D#)#t Z1TLVE T,
ZAB—Fx— b 7-37
R_MOTOR_CPU_IF_Close Motor CPU I/F ##T7 LE 9,
Zf-. Shared Memory Driver & T L %3,
JA—Fv¥—k: 7-38

R_MOTOR_CPU_IF_Reset Command Set API T9,
R_MOTOR_CPU_IF_MotorStart Shared Memory ® Command queue area [ZE—4 &l
R_MOTOR_CPU_IF_MotorStop ATV ER - T—AHA X - T2 EEMLET,
R_MOTOR_CPU_IF_MotorReset 2O0—F¥— bk 7-39

R_MOTOR_CPU_IF_MotorErrorCancel
R_MOTOR_CPU_IF_ErrorSet
R_MOTOR_CPU_IF_CtrlTypeSet
R_MOTOR_CPU_IF_PositionCommandModeSet
R_MOTOR_CPU_IF_RotorAngleOffsetSet
R_MOTOR_CPU_IF_CurrentOffsetSet
R_MOTOR_CPU_IF_CurrentOpenLoopSet
R_MOTOR_CPU_IF_AccelTimeSet
R_MOTOR_CPU_IF_PosProfMaxSpeedRadSet

R_MOTOR_CPU_IF_RefPositionSet Reference Set APl T3,
R_MOTOR_CPU_IF_RefSpeedSet Shared Memory @ Cyclic reference area [ZSRE S h
R_MOTOR_CPU_IF_RefTorqueSet TWARIBEREEZEHLET,

JAO—Fr— bk 7-40
R_MOTOR_CPU_IF_PositionGet Get Motor Status API T9,
R_MOTOR_CPU_IF_SpeedGet Shared Memory @ Motor status area [Z#&# S h TLY
R_MOTOR_CPU_IF_StatusGet BEBE—ART—HRERMBLET.
R_MOTOR_CPU_IF_ErrorStatusGet 2O0—F¥— bk 7-41

R_MOTOR_CPU_IF_LoopModeStatusGet
R_MOTOR_CPU_IF_InPositionFlagGet
R_MOTOR_CPU_IF_OffsetCalibrationStatusGet
R_MOTOR_CPU_IF_PositionOffsetSet Position Offset Set API T9,
MEFERICA 7Y FERELET.
JA—Fvy— bk & 7-42
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< R_MOTOR_CPU_IF_Open() start )

Are parameters correct ? return MOTOR_CPU_IF_ERR_PARAM >

Open the Shared Memory
R_SHARED_MEMORY_Open()

Was opening

the Shared Memory successful ? return MOTOR_CPU_IF_ERR_OPEN >

‘ Set the timeout

l

Get the Shared Memory status
R_SHARED_MEMORY_StatusGet()

|‘

Was getting

the Shared Memory status successful ? retum MOTOR_CPU_IF_ERR_OPEN >

Has the opposite driver been opened? Subtract 1 from the timeout |

Wait for 100 ms
R_BSP_SoftwareDelay()

‘ Initialize the control structure. ‘ Is the timeout "0"?

Make this module status "Open".

C return MOTOR_CPU_IF_SUCCESS )
( return MOTOR_CPU_IF_ERR_OPEN )

K 7-37.R_MOTOR_CPU_IF Open % 7O0—F¥—F
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< R_MOTOR_CPU_IF_Close() start )

4

Close the Shared Memory
R_SHARED_MEMORY_Close()

Was closing

the Shared Memory successful 2 return MOTOR_CPU_IF_ERR_CLOSE )

Reset the control structure.
Make this module status "Not open".

4

( return MOTOR_CPU_IF_SUCCESS >

& 7-38. R_MOTOR_CPU_IF_Close B 7 0—F+v— b

( Command API start )

Has the Motor CPU I/F already been opened? return MOTOR_CPU_IF_ERR_NOT_OPEN )

Does the data size of the command

exceed the max data size? return MOTOR_CPU_IF ERR_EXCEED PAYLOAD )

Write the command, data size, and data
to the shared memory.
motor_cpu_if_err = motor_cpu_if_command_engueue()

Y

( return motor_cpu_if_err )

B 7-39. R_MOTOR_CPU_IF Command Set APl 7 O0—F ¥ — k
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( Reference Set API start )

Has the Motor CPU I/F already been opened?

return MOTOR_CPU_IF_ERR_NOT_OPED

Is this API
"R_MOTOR_CPU_IF_RefPositionSet"?

Add the position offset

A 4

Write the reference value to the shared memory.
motor_cpu_if_err = motor_cpu_if_write()

Y

( return motor_cpu_if_err >

7-40. R_MOTOR_CPU_IF Reference Set APl 7 A—F v—

< Motor Status Get API start )

Has the Motor CPU I/F already been opened? return MOTOR_CPU_IF_ERR_NOT_OPEN >

Read the motor status from the shared memory.
motor_cpu_if_err = motor_cpu_if_read()

Is this API
"R_MOTOR_CPU_IF_PositionGet"?

Sub the position offset

Y

( return motor_cpu_if_err )

7-41. R_MOTOR_CPU_IF Motor Status Get APl 7 O—F ¥— |k
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C

R_MOTOR_CPU_IF_PositionOffsetSet() start )

Has the Motor CPU I/F already been opened? return MOTOR_CPU_IF_ERR_NOT_OP@

Yes

Get the actual position
err = R_MOTOR_CPU_IF_PositionGet()

Was getting the actual position
successful?

return err )

Update the position offset.
(position offset) = (actual position) - (set value)

v

C

return MOTOR_CPU_IF_SUGCESS >

7-42. R_MOTOR_CPU_IF_PositionOffsetSet i 7 A —F v— k
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7364 TZ4 ~— FE%K
&« 7-47.Motor CPU IIF 754 _R— A% — %

T54 R— A% BiEA
motor_cpu_if_write Shared memory [CT—2 #E2FA#FT,
2O0—Fx¥— 7-43
motor_cpu_if_read Shared memory i 5 T—42 ZHAWMY £9,

JO0—Fv— |k 7-44

motor_cpu_if_command_enqueue AY U RFa—HhAoav Y REEEAHFET,
JO—F v — bk 7-45

( motor_cpu_if_write() start )

Y

Write data to the Shared Memory
fsp_err = R_SHARED_MEMORY_Write

Is the fsp_err "FSP_SUCCESS"? return MOTOR_CPU_IF_ERR_WRITE >

C return MOTOR_CPU_IF_SUCCESS >

7-43. motor_cpu_if_write 7 0—F v—

< motor_cpu_if_read() start >

A

Read data from the Shared Memory
fsp_err = R_SHARED_MEMORY_Read

Is the fsp_err "FSP_SUCCESS"?

Yes

< return MOTOR_CPU_IF_SUCCESS >

return MOTOR_CPU_IF_ERR_READ >

7-44. motor_cpu_if read ¥ o n0—Fv—
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( motor_cpu_if_command_enqueue() start >

Y

Read "tail" from the shared memory.
err = motor_cpu_if_read()

Is err "MOTOR_CPU_IF_SUCCESS" ?

No
return err

Is the queue full? return MOTOR_CPU_IF_ERR_BUF_FULL >

Write the command to the shared memory.
err = motor_cpu_if_write()

Is err "MOTOR_CPU_IF_SUCCESS" ?

No
return err

Yes

Add 1 to the current "head".

Y

Write "head" to the shared memory.
err = motor_cpu_if_write()

Is err "MOTOR_CPU_IF_SUCCESS" ?

No
return err

Yes

< return MOTOR_CPU_IF_SUCCESS >

B 7-45. motor_cpu_if command_enqueue B 7 0—F v —
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7.3.6.5 Callback B8

& T7-48. Motor CPU I/F Callback Bi#{—% (r_motor_cpu_if.c)

k€

5

shared_memory_callback

Z 1LlZ Shared Memory Driver @ Callback B# T3,

RZ/T2N CPUO {8 Shared Memory Driver A% Shared Memory ~Z &A1)

E. CDENYAHDNRELET,
Callback BRI TITHhN MBI HY FTE A,
HEIZG L TREDEMZRETLTT S,
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7366 YYVOEE
& 7-49. Motor CPU I/F ¥/ OF&H—% (r_motor_cpu_if.h)

E&ZA=E: EHE ]
CFG_CMD_Q_NUM 8 aAX U RFXa1—0H%
(2 DEEIZTDIRLEMN
HYZFET)
CFG_CMD_Q_OFFSET 0x0000 Command queue area
DAIT7EYy T FLR
CFG_CYCLIC_REF_AREA_OFFSET 0x0100 Cyclic reference area
DA77ty b7 FLR
CFG_MTR_STATUS_AREA_OFFSET 0x0180 Motor status area M7
JEyr7 LR
CFG_MOTOR_CPU_IF_TIMEOUT 100 Open Ef®M Shared
memory E{EE T &5
DA LT FEI
CFG_SHARED_MEMORY_INSTANCE_ADDRO | &g_shared_memory0 Shared memory K35 A
CFG_SHARED_MEMORY_INSTANCE_ADDR1 | &g_shared_memory1 NO~3DAVRAF Y
ANDIRA 5
CFG_SHARED_MEMORY_INSTANCE_ADDR?2 | &g_shared_memory2
CFG_SHARED_MEMORY_INSTANCE_ADDR3 | &g_shared_memory3
MOTOR_CPU_IF_CMD_DATA_MAX_BYTE 12 vy RFXa—0mXK
F—aY A X
7.3.6.7 HIER
& 7-50. Motor CPU I/F 31Z%—% (r_motor_cpu_if.h)
LUk i) E& e
motor_cpu_if err_t MOTOR_CPU_IF_SUCCESS I>—%&L
Motor CPU I/F MOTOR_CPU_IF_ERR_OPEN Open L5 —
I5—a—F
MOTOR_CPU_IF_ERR_CLOSE Close T5—
MOTOR_CPU_IF_ERR_PARAM Parameter T35 —
MOTOR_CPU_IF_ERR_NOT_OPEN Not open T5—
MOTOR_CPU_IF_ERR_BUF_FULL a2 REX 1 —NMEW
MOTOR_CPU_IF_ERR_BUF_EMPTY ]
MOTOR_CPU_IF_ERR_WRITE EEAHFITS—
MOTOR_CPU_IF_ERR_READ BRARY TS5—
MOTOR_CPU_IF_ERR_EXCEED_PAYLOAD FT—AHBAEL -
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ek 3iG

TR

)

motor_cpu_if status_t

MOTOR_CPU_IF_STATUS_NOT_OPEN

Not open k#E

Motor CPU I/F
AT—42 R

MOTOR_CPU_IF_STATUS_OPEN

Open iK&E

motor_cpu_if cmd_t

MOTOR_CPU_IF_CMD_NONE

avUREL

Motor CPU I/F

MOTOR_CPU_IF_CMD_RESET

Command Set

A FER MOTOR_CPU_IF_CMD_MOTOR_START AP -Gﬁaéh
- 533K
MOTOR_CPU_IF_CMD_MOTOR_STOP
MOTOR_CPU_IF_CMD_MOTOR_RESET
MOTOR_CPU_IF_CMD_MOTOR_ERROR_CANCEL
MOTOR_CPU_IF_CMD_ERROR_SET
MOTOR_CPU_IF_CMD_CTRL_TYPE_SET
MOTOR_CPU_IF_CMD_POSITION_COMMAND_MOD
E_SET
MOTOR_CPU_IF_CMD_ROTOR_ANGLE_OFFSET_S
ET
MOTOR_CPU_IF_CMD_CURRENT_OFFSET_SET
_I\I{IOTOR_CPU_IF_CMD_CURRENT_OPEN_LOOP_SE
MOTOR_CPU_IF_CMD_ACCEL_TIME_SET
MOTOR_CPU_IF_CMD_MAX_SPEED RAD_SET
motor_cpu_if pos mode t | MOTOR _CPU_IF_POS MODE_STEP ATy TE—F
MotoL CPU I/F fiLi& il MOTOR_CPU_IF_POS_MODE_TRAPEZOID BERE—F
E_p
motor_cpu_if_ctrl_type_t MOTOR_CPU_IF_CTRL_TYPE_POS L & i 1]
Motor CPU I/F €E—4 #l# | MOTOR_CPU_IF_CTRL_TYPE_SPEED S
247 MOTOR_CPU_IF_CTRL_TYPE_TORQUE kL2 il
MOTOR_CPU_IF_CTRL_TYPE_VOLTAGE r—Fo—7
MOTOR_CPU_IF_CTRL_TYPE_CURRENT il 8]
MOTOR_CPU_IF_CTRL_TYPE_ADJ_CRNT_OFFSET BRA 7ty bk
MOTOR_CPU_IF_CTRL_TYPE_ADJ_POS_OFFSET MEA 7Y b
motor_cpu_if _motor_err co | MOTOR_CPU_IF_ MOTOR_ERROR_NONE IS—EL
de_t MOTOR_CPU_IF_MOTOR_ERROR_OVER_CURRENT | HW &% T
Motor CPU I/IF E—42 T _HW 5—
773k MOTOR_CPU_IF_MOTOR_ERROR_OVER VOLTAGE | BEET5—
MOTOR_CPU_IF_MOTOR_ERROR_OVER_SPEED ElEEET 5 —
II\E/IOTOR_CPU_IF_MOTO R_ERROR_UNDER _VOLTAG | ®EET5—
MSOV'VI'OR_CPU_IF_MOTOR_ERROR_OVER_CURRENT SW DBERT
_ 57—
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MOTOR_CPU_IF_MOTOR_ERROR_OVER_TEMPERA | A > /\—#4& jN%h
TURE T5—
MOTOR_CPU_IF_ MOTOR_ERROR_UNKNOWN RALGITS—
motor_cpu_if motor_state | MOTOR_CPU_IF_STATEMACHINE_STATE_STOP STOP E— K
t
MOTOR_CPU_IF_STATEMACHINE_STATE_RUN RUN E—F
Motor CPU IIF E—4% X
F_AZ MOTOR_CPU_IF_STATEMACHINE_STATE_ERROR ERROR E— K
7.3.6.8 #HiEK - THIEH
% 7-51. Motor CPU I/F #8&&EZ—% (r_motor_cpu_if.h)

BER TH &%
st_current_offset_cfg_t f4_iu_offset U-phase BRA 7t v +
Current offset configuration f4_iv_offset V-phase EFEA 7+t v b
BER .

f4_iw_offset W-phase BifiA 7t v b

st_current_open_loop_cfg_t

Open loop current
configuration #& it {4k

f4_open_loop_current

Open loop EFR{E

f4_ref speed rpm

EREE (RPM)

motor_cpu_if cmd_hdr_t head a7 Y F*¥a1—0 head

a7 2 F& 21— head/tail #& | tail A7 FFa—o tail

=K

motor_cpu_if_cmd_q_t cmd avw vk

v F¥a— BER size T—2H%4 X
datalMOTOR_CPU_IF_ — 2 EE 5l
CMD_DATA_MAX BYTE]

motor_cpu_if_cyclic_ref t f4_ref_position ESNE

Cyclic Reference #& & f4_ref speed BERERE
f4_ref torque EBEbILY

motor_cpu_if mtr_status t | f4_pos_deg WEME

Motor Status #&:i& & f4_speed WERE
u1_status AT—k2V
reserved1 REEFAEE
u2_error_status I5—iKEE
reserved2 REEAMEE
u1_ctrl_loop_mode LOOP MODE
reserved3 REEAMEE
u1_in_position SEHI{H5E T IR A
reserved4 REEAMESE

u1_offset_cal_finished_flag

7ty FRIFEIREE
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reserved5 FREEFHMEE

motor_cpu_if cfg_t p_shared_memory_instance Shared Memory f > X2 > X
Motor CPU I/F ~NDRA AR

aAV T4 THEER timeout Open @ Shared memory #
BETHELDR2 A LT MEHK

shr_mem_cmd_data_max_size AT RT—ARAKY14 X

shr_mem_cmd_q_num AR RF1—0H%

shr_mem_cmd_q_mask O F*a—<TRY

shr_mem_cmd_q_offset HEAEY)DAT U KX1—4E
BoA 7ty b

shr_mem_cmd_q_size HEAEYDATY KX1—48
HoHA4 X

shr_mem_cmd_head_offset HEAETYDATY KFa—
head fEiEE DA 7t v k

shr_ mem_cmd_head_size HEAEYOATY KFa1—
head fEiZDH 1 X

shr_mem_cmd_tail_offset HEEAEY)DAT U FFa1—
tail fEEE DA T Y F
shr_mem_cmd_tail_size HEAEYDIATY R¥a—
tail fEIE DY 1 X

shr_mem_cyclic_ref area_offset HE A E ) D Cyclic Reference
Area DA Tt b+

shr_mem_cyclic_ref area_size HEF A E ) D Cyclic Reference
Area DH A X

shr_mem_ref _pos_offset HEAERDERMEEZEDOA
PAAN

shr_mem_ref vel offset HEATDETEREBEZEOA
PAAN
shr_mem_ref_tor_offset HEAERYDES LY EED
o2y b
shr_mem_mtr_status_area_offset HE A E ) D Motor Status
Area DA Tt b+

shr_mem_mtr_status_area_size HE A E ) D Motor Status
Area DY A X

shr_mem_mtr_pos_offset HEAEROBRAEMEBHDA
PAAE

shr_mem_mtr_vel offset HEARDOBREREEZEDOA
PAAN
shr_mem_mtr_status_offset HEAEVDAT—FT P U4E
BoA 7Ly b
shr_mem_mtr_err_status_offset H£EAERYDIS—IKEHEED
o2y b

RO1AN8308JJ0100 Rev.1.00 Page 116 of 130



RZ/T2N J')IL—7F ABE—FHEY L TN TOY S LRE— b7y T =27 L(EtherCAT CiA402)

shr_mem_mtr_ctrl_loop_mode_offset HEFAE D LOOP MODE 48

BoA7tEy bk
shr_mem_mtr_in_pos_offset HEAT OEEHIE TIKEE

EEOAr 7ty b

shr_mem_mtr_cal_finished_flag_offset | £HAE YDA 7+ v MAERK
EBEEOAF Ity

motor_cpu_if ctrl_t status Motor CPU IIF DX T—% X
Motor CPU I/F cmd_hdr a7 > K¥a1— headitail &
HEEE A KA URBEUR

position_offset MEA 7Y b

p_cfg Motor CPU I/F 3> 7 4 T

EADRA4H

motor_cpu_if_api_t Open *F—T B
Motor CPU I/F Close 7 0—XE#%
APIRIZ T Reset 2% FEEER

MotorStart

MotorStop

MotorReset

MotorErrorCancel

ErrorSet

CtrITypeSet

PositionCommandModeSet

RotorAngleOffsetSet

CurrentOffsetSet

CurrentOpenLoopSet

AccelTimeSet
PosProfMaxSpeedRadSet
PositionOffsetSet MEA 7ty FEEERBK
RefPositionSet SHREL Y FEAK
RefSpeedSet
RefTorqueSet
PositionGet E—RRT—2 ZAMBFEHK
SpeedGet
StatusGet
ErrorStatusGet
LoopModeStatusGet

InPositionFlagGet
OffsetCalibrationStatusGet
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7.3.6.9 JO—/NLEHIER
% 7-52. Motor CPU IIF ' O0—/N)LZEH—E (r_motor_cpu_if.c)
Ba AVREVRA BiEA
motor_cpu_if ctrl_t g_motor_cpu_if_ctrl0 E—4 4 85D Motor CPU I/F #l|##& &A1 VR4

g_motor_cpu_if_ctrl1 ~Ro

g_motor_cpu_if_ctrl2 Open E#THHLEhFET,
g_motor_cpu_if _ctrl3
motor_cpu_if cfg_t g_motor_cpu_if cfg0 E—4 48850 Motor CPUIF > 7 « TEEKA >
g_motor_cpu_if_cfg1 REU R,

g_motor_cpu_if_cfg2 AVARABURERBIZ&EA VAL EhET,

g_motor_cpu_if_cfg3 DEIELUNTEAVNDEEZEET S LIETEE
A,

motor_cpu_if_api_t g_motor_cpu_if_api Motor CPU I/F API #§&1K1 VX2 VX,
AR VRAEFBBEICEA VD HTEIESNET,

MEELUNTEA VNDIEZEET S5 EIFTEE
HA,
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7.3.7 CPU1CPUT—4XBMHEEMES 21—

CPU1 CPU Bl 7—% 3221 & < 2 — /LI, CiA402 Drive Profile M 5 DER L5 H{EZE O—HhJLEEIZ
R¥ L. Shared Memory ~D7 Y £ RENHDEHAZ 1T Motor CPUIIF B LTT—2 XML, BT
INTCPU9 T CPUO ~BEHRLET,

7371 EFDa—I)ILiER
ED1—IILERRER 7-46 ITTRLET,

CPU1 Inter-CPU Data Exchange Control
API

I

hal_entry >I CPU1_ExchangeCtrl_Init Open:
| I |

Local data

CPU1_ExchangeCtrl_MainCommandRegister Main loop request queue

Write requests
and references

CPU1_ExchangeCtrl_CycleCommandRegister Cycle request buffer

CPU1_ExchangeCtrl_CyclicReferenceSet Cyclic reference
Motor CPU I/F

(Axis 0 to 3)

CPU1_ExchangeCtrl_MotorStatusGet Motor status (held value) Read motor statu:

CiA402 Drive Profile

CPU1_ExchangeCtrl_MotorStatusRefresh

Generate INTCPU9:

CPU1_ExchangeCtrl_PositionO

Set position offset:

|
|
I CPU1_ExchangeCtrl_MotorRequestFlush
I
I

Callback

ICU Inter-CPU IRQ

| CPU1_ExchangeCtrl_IntCallback I INTCPUS:

& 7-46. CPU1 CPU 8l 7—42 3THHE D 1 — LB E
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7372 CPURIT—2X#I—7 VR
CPUO DT —AXMI—7 Y R%ER 7-47 ITRLETS,

cPu1 Shared Memory CPUo
(APPL_Application) (Main loop)
Cycle n
Read motor status—————>
CiA402 processing
Write requests and references—»i
e TR EEER R R INTCPUG--- - sseemmmmooomn e oo >

«——Read requests and references

«——\\rite motor status

rmmm s INTCPUB-----===n=sssmmmsssmmmmnsmms s :

Cycle n+1

Read motor status—)é

I:l CPU1 access period CPUO access period

B 7-47.CPURT—42 ]I —47 VR

CPU1 (. FIHADRMBEFICT V ERIENBIMEETET IV REZFLTIC. REETEABLEZITL.
Shared Memory ~DT7 Y £ AEROBERICHLBLET,
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7.3.7.3 API

% 7-53.CPU1 CPU fl7—42 x# &l API—%

API

Bl

CPU1_ExchangeCitrl_Init

CPU1 CPURIT—42 MG ED 1 — L ZMHAE L
3E—d—o

4 #44 D Motor CPU I/F % Open L. INTCPU8 %21{3
F & INTCPU9 X {EA®D Inter CPU IRQ # Open L &
9, Shared Memory ~D 7 4V £ REDHHAEIL
CPU1 T9,

CPU1_ExchangeCtrl_MotorStatusRefresh

APPL_Application BASDEBETHFUHLET,

T ERIENHDHHEEEL. 4 #i5H D Motor Status %
Motor CPU IIF Ao ER1G L. RIFEZEHLET. 7
7 AN VEEX. Shared Memory N7 9 £ X
TPFICRBELHIFLETD,

CPU1_ExchangeCtrl_MotorRequestFlush

APPL_Application B DRKETCHEUHLET,

TORRELHDIGEEIE. BT LITAA VIIL—TE
K., BHER. BHESIEDIEIZ Motor CPU I/F ~
BEAHFET, TDHR. 7O EREE CPUO~NE
L. INTCPU9 %4 S T CPUO ~NBHILET,

CPU1_ExchangeCtrl_MainCommandRegister

CPU1 A A > )L—T (CiA402 KEEER) M SFUH
LET,

ARV RET—REBMTEDAA VIL—TEK
Fa—~BELET., BEDLCWMES - T3, X
DIHEE. FEEF1—AHERDHET false IR L F
—a—o

CPU1_ExchangeCtrl_CycleCommandRegister

CPU1 BHAMEMN UL LET,

ARV KRET—RZHMTEDRAPERNY T 7 AL
BLET, BEHLEWMEBES - T4 1 ADBFA.
X BEHN 4 HEBZ 51563 false 2 RLET,

CPU1_ExchangeCtrl_CyclicReferenceSet

CPU1 BHAMEMN UL LET,

BftEiE (GE - HE - bLY) ZET L DORE
BEARELTT . BENCHMESDISE(L false iR
LEY,

CPU1_ExchangeCtrl_MotorStatusGet

Shared Memory A7 ¥ X3, &8 & D Motor
Status DRFEEIE—LET ., RZIE - BEHFD
HaE. FEEEVNCHESDES(E false ZRLF
ER

CPU1_ExchangeCtrl_PositionOffsetSet

Homing mode MM LU LE T,

TORRENHDEEIE. HIET D
R_MOTOR_CPU_IF_PositionOffsetSet #%=1T L &£
T 7O RRENGTWNEE., BOHLGHESDISE.
FIXETICKBR L5 E (L false ZRLET,
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7.3.7.4 Callback B8

& 7-54. CPU1 CPU [l T— 4 3z#a%l#l Callback BE8%—% (cpu1_exchange_ctrl.c)

k€

=B

CPU1_ExchangeCitrl_IntCall
back

ZHIX INTCPUS (r_icu_inter_cpu_irg ch8) @ Callback BE# T3,
access_allowed # true IZL %9, Shared Memory NE7 V72X LFEHE

Ao

7375 THUOFH

% 7-55.CPU1 CPU IT—4 X4l v/ OE&—E (cpul_exchange_ctrl.h)

Y04

EEE

L)

CPU1_EXCHANGE_CTRL_AXIS_NUM 4

EEN RO

_NUM

CPU1_EXCHANGE_CTRL_MAIN_REQ_SLOT |4

18B=YDAL Y
LW—TERF21—DR
By b (K3 HFZE
&R

CPU1_EXCHANGE_CTRL_MAIN_REQ_MAX |3

1TEIL-YDAAL Y
IW—TERODZKREH

CPU1_EXCHANGE_CTRL_CYCLE_REQ_MAX | 4

1857 Y OFHER

DERREH
7.3.76 FIZER
F* 7-56. CPU1 CPU fH7—4 XMl F&3—% (cpul_exchange_ctrl.h)
LUk 3] E& e
cpul_exchange_ctrl_ref | CPU1_EXCHANGE_CTRL_REF_POSITION fEES
t t
—Pe_ CPU1_EXCHANGE_CTRL_REF_SPEED REES
AR E R
CPU1_EXCHANGE_CTRL_REF_TORQUE MLOtES

7.3.7.7 EER - THIER

& 7-57. CPU1 CPU [ 7— 42 XMl WEAKREZR —F (cpul_exchange_ctrl.h)

WERF

EH

)

cpul_exchange_ctrl_main_r
eq_queue_t

A UN—TERX1—18
&K

motor_cpu_if_cmd_q[4]

AL UIIN—TERDY) T 1\y
77

head

ROEAHE (A L—T
A )]

tail

ROFH LAME (AHLENE
#)
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cpul_exchange_ctrl_cycle r
eq_buffer_t

motor_cpu_if_cmd_q[4]

LHAHPTERITISIAT U FE
R

REAER/ Y 7 7 HBERK

count ERFAHY (AHLEDORT
BIZ0A~RED)
cpul_exchange_ctrl_cyclic_ | type B EAtE R E
f t
el value ABESE
AEAERERER : : -
write_pending BHESENEAAFLTH D
CEERTTISY

cpul_exchange_ctrl_status__
t

Motor Status {RIFEHEER

sequence

B —4UREE (0: XFZ
5. T8 BFHF. 0 LS DE
}.EBHET)

status_value Motor Status D {RIFE
cpul_exchange_ctrl_cfg_t p_motor_cpu_if ctri[4] B 0~3 M Motor CPU I/F il
O T4 THEER BEARADRS 4
p_motor_cpu_if cfg[4] B 0~3 M Motor CPU I/F O >
T4 TBER~NDRA U4
cpul_exchange_ctrl_t access_allowed CPU1 A% Shared Memory ~7
DERTEBILETT I3

HEEE A

main_req_queue[4]

BMCEDAAVIL—TERK
Fa—

cycle_req_buffer[4]

M EDRERNY T 7

cyclic_ref[4]

B EDRARESE

motor_status[4]

Bl = & ) Motor Status D {FiH{E

p_cfg

AV T4 TEBERADRAL V4

7.3.7.8 S O—/\LEHIELR

3 7-58. CPU1 CPU fii7— 4 ikl 4 O0—/NILZEH—E (cpul_exchange_ctrl.c)

B4 AVREVRA

Bl

cpul_exchange ctrl_t | g _cpul1_exchange_ctrl

CPU1 CPU il 7— & XK DO HI M E AR VX &
VR,

oM h, Init BIE T p_cfg DERTE &
access_allowed D #EAIE (true) AfThHONFET,

cfg_t fg

cpul_exchange_ctrl_ | g_cpul_exchange ctrl_c

CPU1 CPU Ml T—A2 XKD > 7 1 THEERA
VABRUZR,

4 #14> M Motor CPU I/F HIE#EER - oV T« JiEE
KA REZRATHRIEEINETS,
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8. Appendix

8.1 MERRREA VA L—IL

8.1.1 e?studio, FSP
TEEMN DS e2 studio ERIBEDA VA —F (FSP Platform Installer) #4>O0—KLTA YA M—=JLLT

(S,

https://github.com/renesas/rz-fsp/releases
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8.2 {1#% : SSC Tool FHABMIEA
X SSC Tool #HEIT AEDER R

1. SSC Tool (&3 TEIREHER ] TEEIL TS EIW,
EEEERTREELAEMGS. SSCaO—FOERIZKRETAA[REEAHYET,

2. 1T SSC Tool ZENT A, UTDOT 4 v RURERINDEELH Y T,
FOWEIE, FHOMERZITHZRNE 912 [No] 2R L T 2 &0,

Updates *

Check for updateg?

[ Apply on each start Yes

¥ SSC Tool DR EIZOWNT

3. A==2—/5 [Tool] — [Options] %X, SSC Tool DFE ZffEsd L T 72X,

B EtherCAT Slave” - Slave Stack Code Tool — O s
File  Project | Tool | Help
[“] Show Conflict Window
Options Il A3
Hardware EEPROM Programmer it o .
i EtherGAT Application R Descrlplon i Version A
. Synchronisime - Aok ADS over EtherCAT
Application aneapplh 511
i - ProceszData L
.. Mailbax appllnterfaceh Ecatiéppl EtherGAT application 513
Campiler bootmode = ESM EtherCAT State Machine 512
bootmode h 511
bootloaderapplc Bootloader Bootloader Sample 512
bootloaderapplh 512
ciad02applc CiAd02appl GiAd02 Sample Application 513
ciad02applh 513
cosapplc CoE GAM Application Profile over EtherGAT 513
coeapplh 513 W
Add Filez)
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4. [Generic] ¥ 7
> [Open last project] ®F = v 7 4 LT IZE0,

> [Check for updates] ®F = v 7 Z4 L TL 2 &,

Generic  Editor Create Files Configurations

On startup

[ Open last project
[] Check for updates

EtherGAT vendor information

Wendor name |F-!.enesas Electronics Corporation |

Wendor ID | (766 |

Apply on new Projects

Clpen

5. [Create Files] %7
> [Create device description (ESI)] ®F = v 7 #4 LT 72 &0,

Generic  Editor  Create Filez  Gonfigurations

[] Add comments if ohzolete code was skipped
|[] Create device description (ESD |

[] Greate documentation

6. REZEFLI-L, [OK] #27 YV v 7 LCHALET,
T, AV ru s T Afo SSC Tool Dy BT v FIIE T T,
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8.3 ff#k : patch OA A b —/LJ5ik

patch Z A > A h—/L¢ 5 HiEF, LLFD 2 @Y T7,

1. Git for Windows (64bit) %34 2% ik
2. MinGW Installation Manager % {i ffl 4% Jiik

8.3.1 Git for Windows (64bit) %4 % J5ik

1.

Git for Windows DAY A ~ovbA A F—F (] : Git-x.xx.x-64-bit.exe) X Vo m— RLET,

Git for Windows
2. Xura—FRLIEAVAN=F%FETL, By NT vy 7FIRIZHES TA A M=V LET, KBl 2
DIRWGEERIT, 774V EREEZMHBHL TIZI 0,
3. A LA R—/#%. patch.exe D/SRA% L AT AESEEAHIZEBM L £,
o TITFNEDA LA RN AXFREOMWMY TY
C:¥Users¥<=— ¥ —4; >¥AppData¥Local¥Programs¥Git¥usr¥bin
RIBEAR AT L%, PCAPEE L CERELEHLET,
4, a~v o R7ar7 & E#E) L, wherepatch & AJJLEJ, patchexe O/XARFRI LU, A A
~ =V T,
Git¥usribinde
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8.3.2 MinGW Installation Manager % i 9 % Jik

1.

https://sourceforge.net/projects/mingw/

LLUF® URL 7°5 mingw-get-setup.exe # % 7o — KL %7 :

2. mingw-get-setup.exe #3FE{TL. ¥ A 7 11 ZIZft-> T [Mingw-installation-manager] % > A h—/L L

i‘a—o

3. A A F—/VFET . Mingw-installation-manager 7 1 > RUNRE RSN/ 5, ALEHE T Basic Setup
ZIEIR L, HHEH T msys-base-bin #4727 U 27 LT [Mark for Installation] %R L F7,

T MinGW Installation Manager

Installation Package Settings

81l Patkeess

Package
[] mingw-developer-toolk it-hin
[] mingw32-baze-hin
[] mingw3?-gcc-ada-bin
[] mingw32-gcc—tartran-bin
] mingwd2-gcc—e++-bin
ine gec—objc—bin

Inztalled WVersion

Unmark

Mark for Installation

Mark for Reinstallation
Mark for Upgrade

Mark for Rernowval

4.
Installation] % &R L FE 5,

Wiz, ZHE T All Packages # %R L. 4 C msys-patch-bin #4527V v 7 LT

[Mark for

T MinGW Installation Manager

Installation Package Settings

MinGW Baze
MinEW Libraries
MinGWh Contributed
MinGEW Autotools
MSYS

M55 Baze Svstem
MinGW Developer Toolkit
MEYS Swetem Builder

tem

Package
|:| mave—openssh-doc
|:| mave—opengsh-lic
|:| mave—opensz-bin
|:| mave—openss|-doc
[ ] _mevs—openzzl-lic

Ihztalled Werzion

M

Unmark

|:| mave—patch-lic

Mark for Installation

|:| mavz—per|~hin
|:| mave—perl-doc
|:| mavz—per —html
|:| mave—per|-lic

Mark for Reinstallation
Mark for Upgrade

Mark for Remaoval

1 mevs—oerl-man
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5. A==—/N—0 IlInstallation] 7% [Apply Changes] % & L F7,

T MinGW Installation Manager

Installation | Package Settings

Catalogue | Package
Mark All ades [] meys—opensshdoc
o - brlic
Anplv Ch ] meys-operss
I PEy = I [] meys-openss|-hin
Cluit Alt+F4 D mavs-openssl-doc
e [] meys-openssl-lic
M55 Baze Swystem atch-bin

MinGW Developer Toolkit ] meys-patch-doc
M55 System Builder [] meys-patch-lic
= [

6. [Schedule of Pending Actions| 7 .t > RUMRKRRINTZH, [Apply) RE 227V v 7 LET,

7. TAll changes were applied successfully; you may now close this dialogue.] & #F /R X#iviE, patch.exe
DA VA M= VIR TT,

8. A A bL—/LL7 patch.exe D/ /XA % L AT ABREZARIBIMNL £7°,
o T T4 FRRDH
C:¥MinGW¥msys¥1.0¥bin

BRIEAR AT L%, PCAREB L TAEZEM L7,

9. awr KFar 7 hEEEIL, wherepatch & AL E7,
A A h—/L L7z patch.exe O/SANRFRSINAVULRED D £ A,

BE¥ Select Command Prompt
1 10,0, 790
AT ri

2 ¥M i nGY
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ETECEk

WETAR
Rev. #17H R—=D iV
1.00 2026.9.30 - FRRERL
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HAECHERALDFESIE
CCTIE RAaVERLKRIERYT S MERALOEESRE] ITOVWTHBALEY., BIHOFEALOFESTEICONTIE. AFRF21 AV MELUTY

ZHALTYTT—hrEBRBLTIESL,

1. HERRE
CMOS DY KL DBRIFFHERHLEZLAF TS, CMOS #RIFBNVHERICE >TY — MEBHIZEZEL LI EAHY FET . EMOR
AOBICIE, BHAHEHESICERALTVSEEEDO FL—OIADUr—X, SEHOREM. 2B —XGLEEFAL. AL TIREICEFT—
ZEBLTLESYD, FS5RFYIREICHE LY., HFEM-oY LBEVWTLESL, Fiz, CMOS #FERE Lz/R— FIZTO2WLWTHREBDIE
WELTLEELY,

2. BREAROLE
BREABL., RGOKEEIFETT., BREARKICE. LS| ORBEBROKEEITEETHY . LR IDBREPLCRIHEFOREIITETT, s
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