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1. B©I&E

1.1 RZ/T2M&RZ/T2L Safety Motor Control Reference Kit #f &

RZ/T2M&RZ/T2L Safety Motor Control Reference Kit(MA F. £—7 7 4 E— 2 #Hl#HF v B)IXRDKR— K
VIEDIT7EMEREINTVET,

- RZT2M & RZ/T2Lx2 ##E#H L1=R— R(UTF. £—7F « E— 2 §lfHA— )

- E—A . EtherCAT BIS. FSoOE MDD E—T T4 K54 T2 EBH LTI 7—LDI T

=TT 4 E—FFIEA—-FOI Y- =217 IL&EER

Renesas H.@ RZ/T series Inverter Board Kit(Inverter Board +BLDC)%##id 5 Z &1k Y., 1D E—F H|
HMMNTEET, £, ¥ v FZEFHLVS Z & T EtherCAT(CiA402), FSoE &1E+> IEC61800-5-2 : STO,
SS1-t IZHIGELI=E—2BLZEITIENTEET,

VIR THEZUTIZRLET,

VYT - EFERLEKABBRPE—2 DAY FILFHIE
- EtherCAT(CiA402 ), FSoE &f{=

- [IEC61800-5-2 : STO, SS1-t =i LE=E—42ZFLE

1.2 EHER
11[2E—T T4 E—2%lEHFy FOEGEERERLET,

BLDC(*)
(Brushless DC Motor)

& Inv?ﬁir Board(*) l 24VDC(*)

€
1
i

RZ/T2L B |.
o 4 | IcEM)

RZ/T2M [ _
N RZ/T2L A

ICE(*)

ICE(*) i : i ;

sbeuyl LR

Safety Motor Control Reference Kit

Ethernet cable(*)

FSoE Master+
Safe 10(*) Ethernet cable(*)

TwinCAT PC(*)

(EtherCAT Master) EK1100+EL6900+EL9011 Por)
*: Option
11 =7 T 14 E—4 5+ v MEFEER
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1.3 Efessas
& 11ICEEESRE—EBEEZRLET,
* 11 EGElR—%

Item piE %
RZ/T Series Inverter Board Kit Renesas & RTKOEM0000S05010BJ(3%) -
* Inverter Board
« B R4 ELTSM3101N2001E020
ICE *IAR Y R T L X%t & -
I-jet
- SEGGER %18
J-Link Base Ver.11.0 Ll _E
FSoE ¥ X% Beckhoff Automation #t&! -
- EK1100
- EL6900
- EL9011
¥Renesas 118 RZ/T Series Inverter Board Kit (X TN SBATEHZENTEET,
https://www.renesas.com/invb-lv-rzt-b

131 =774 E—2H|{HR— K & Inverter Board & D 1&#i
t—JF 4 E—2&|{#HHR— K& Inverter Board (&, BEE#EELET,

Connecting

Inverter Board

CN_INV CON14

1-2 £— 27T 1« E— 2 Hl{#H7R— F & Inverter Board & M#E#x
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1.3.2 E—4/T>a—4% & Inverter Board & D#E#E

%2 )I| ¥4t 5 TSM3101N2001E020 (E—#4 /T > O — 4 (FA-CODER)) & Inverter Board & M#E#E(ZBI LTI,
IRZ/T Series Inverter Board/Kit 1 —H#—X< =217 JL(R12UZ0155)] 2B LTS,

1.3.3 PC &L D#E#E
FSOE ¥ RXAA D OUT fllEt—T T 4 E—2&I#HAR— FD RI4A5 a5 2D IN fl(Z Ethernet ¥ — T )L =&
LET,

IN
Ethernet ¥—7JJL

1.3.4 ICE

1.3.5 RZ/T2M/RZ/T2L_A/ RZ/T2L_B
RZ/T2M. RZ/T2L_A. RZ/T2L_B @ ICE MiE#k A2 Tl. RTKOEF0190D01001B) 1—H—X<
=2 7JL(R30UZ0214) BB LT &L,

1.3.6 TR

t—7 T 14 E—FHl{HIAR— FIZ24VvDC ZEIMLFET,

EREOEMAEIZ DN TIE, RTKOEF0190D01001B) 1—#— X7 = 1 7 JL(R30UZ0214) £ BB L T 12
AN

Inverter Board Z 6t L TWLWAIEEIX. —7 T 4 E—F#lfHI/R— FH S DC24V #4835 Z EMAIEET
T, FDIHBE. Inverter Board [Z DC24V ZEIMI LA WNTL &1Ly,

B —. Inverter Board DERMNFRE L T SIHAIL. Inverter Board & t— 7 F 1« E— 2 FlfHlIAR— FADH
MERTBHZZENTEET,

ARIZEREHIHET 554 (E. RTKOEF0190D01001BJ 1 —H—X < =2 7 JL(R30UZ0214)% S L TL
=&Y,
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2. EBMEIRIR
2.1 RZ/T2M
F 2.1 BI{FIRIZ(RZIT2M)
IHH AE
FERR—F =7 T4 E—2HIEAR—F
MPU RZ/IT2M F)L—7F
R9A07G075M28GBG: 320pinFBGA
BERIRE CPU Core0 : 800MHz (Arm® Cortex®-R52)
CPU Core1 : 800MHz (Arm® Cortex®-R52)

EEEE 3.3V/1.8V/1.1V
BEE—FK xSPI0 boot mode(x1 boot serial flash)
FERT/NAR Serial Flash ROM (64Mbyte)

RENESAS #! AT25SF128A
BEZORIL EtherCAT®

—
EtherCAT.
®

HERRIRE RENESAS &

e? studio 2025-04-1 (25.4.1)
IZaL—4 SEGGER #!

J-Link Base Ver.11.0 LIt
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)

Version.2.3.0

RO1AN8173JJ0100 Rev.1.00
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2.2 RZ/T2L_A,RZT2L_B

% 2.2 BI{EEBIE(RZT2L_A, RZT2L_B)

I5H AE
FERAR—F =7 T4 E—2HIHAR—F
MPU RZ/T2L Group
R9A07G074M04GBG: 196pin LFBGA
EnEBIRE 800MHz (Arm® Cortex®-R52)
EEERE 3.3vV/1.8V/1.1V
AEY Serial Flash ROM (64Mbyte)
RENESAS AT25SF128A
MEMRRE IAR Systems
Embedded Workbench® for Arm Version 9.20.3 Functional Safety
IZal—4% IAR Systems
I-jet

RZIT2L DY 7 b2z 7IZDOWTIE, T b3 20AoO—KLTLE&EL,
https://info.renesas.com/rel-ia-fusa-software-info-request

@ RZ(CR52core)7 72! I IZTAIIY T+ 7XY b+
77 4 JL%: RTKOEF0102F01001SJ
@ RZMALYINL—T SIL3VAFLY I DI 7xy b
774 JL%: RTKOEF0154F01001SJ
® RZI77=2V FSoE77UH—2arVYI7 b0z 7xy b
774 JL%: RTKOEF0129F01001SJ
TRV LDz T7EERALIZRZIT2L ABADTOYT S LEZTAAFEIZOVNTIX, 5 OIS LEEA

Al ESRLTSESL,

23 THLEF. T7AILE
r01an8173ej0100-rzt2m-rzt2l-smcr-package

|- r01an8003jj0100-motor-encoder-foc-rzt2m.pdf /I Encoder Vector Control of Permanent Magnet
| Synchronous Motor - Serial Encoder (Japanese)
[- r01an8003ej0100-motor-encoder-foc-rzt2m.pdf // Encoder Vector Control of Permanent Magnet
| Synchronous Motor - Serial Encoder (English)
[- r01an8173jj0100-rzt2m-rzt2l-smcr-startup.pdf /l This document (Japanese)
[- r01an8173ej0100-rzt2m-rzt2l-smcr-startup.pdf /I This document (English)
I
[- Common
| [- ESI
| | +- Renesas EtherCAT RZT2 SafetyMotorSolution.xml /I ESI file
[
| |- Patch
| | |- apply_patch_e2studio.bat // Bat file
| | +-RZT2_Safety Motor_ Solution.patch /[ Patch file
|
[ |- SSCconfig
| |  +- Renesas_EtherCAT_RZT2_Safety_Motor_Solution.esp  // esp file
|
[- RZT2M
| +- RZT2M_SMCRK.zip [l RZIT2M software
|
+- RZT2L
+- RZT2L.zip /I RZ/T2L software

RO1AN8173JJ0100 Rev.1.00
2025.12.19
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BERFXaIAY K

RTKOEF0190D01001BJ 2 —#—X< =1 7 JL(R30UZ0214)

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

RZ/T2M X ABEBRBE—2OI a—4FY bMULSIE - Y7L oa—4 7TUhr—av/—
~(RO1ANS8003)

e0e0 W

® CiA402 HKE .
- 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

R0O1AN8173JJ0100 Rev.1.00 Page 11 of 197
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4. R—FOERE

41 ®—7 T4 ET—2HHR—FOEKRTE
41.1 Switches

SW1
Pin 1 2 3
OFF | OFF | OFF
SW3-5
Pin 1 2 3 4
ON | ON | ON | OFF
sw7
Pin 1 2 3
OFF | OFF | OFF
S
Pin 1 2 3
OFF | OFF | OFF
SW11
Pin 1 2 3
OFF | OFF | OFF
SW12
Pin 1 2 3 4 5 6 7 8
OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF

SW13 -16(F#RE)

Up E Center Down
Switch .
(Silkscreen: "-") (Silkscreen: "F") (Silkscreen: "LP-B")
Normal connection Pseudo stuck-at fault Loop-back
/o RATIA RITILE N\ RZ/T2L-B RZ/T21-B
Stuck at TXD1
sSw13 TXD1 53 RXD1 3| RXD1 ’:)
RXD1
RZMT2L-A RZMT2L-B RZIT2L-A RZIT2L-A
Stuck at TXD1
swi4 RXD1 —3+—{TXD1 RXD1 K—-pyr :‘
RXD1
RZT2L-A RZT2L-B RZT2L-B RZIT2L-B
SW15 Stuck at GTIOCI10A
GTIOC10A |—>—3| GTETRGS «(» —3| GTETRGB ’:
GTETRGB
RZT2L-A RZIT2L-B RZMT2L-A RZT2L-A
SW16 Stuck at GTIOC10A)
GTETRGB k< GTIOC10A GTETRGB|¢—-» :‘
GTETRGB|
A
SWA7(FR#ERTE)
' u Center ("l Down
Switch P E
(Silkscreen "MTU3") (Silkscreen "GPT")
RZ/T2M RZIT2M
GTIOC3A |—— Vs _ GTIOC3A ———>Ws
SW17 (MTIOC4C) Setting not allowed (MTIOCAC)
GTIOC28 (Do not set to center) P— v
(MTIOC4B) We (MTIOCAB) !

=TT 4 E—2HEAR— FOXA v FOF#MIE. TRTKOEF0190D01001BJ 1 —H—X<7 =27
(R30UZ0214)] 5B LTLFZELY,

R0O1AN8173JJ0100 Rev.1.00 Page 12 of 197



RZ/T2M , RZ/T2L 7\111_ 70 Safety Motor Control Reference Kit 2 4 — k7 v 7<= 2 7 JL(EtherCAT/FSoE)

4.1.2 Jumpers

No [JP ERTE

1 JP4 1-2 short
2 |JP5 1-2 short
3 |JP6 5-6 short
4 |JP7 1-2 short
5 P10 1-2 short
6 |JP11 1-2 short

=TT 4 E—FHEMR— FDOT v /DML, TRTKOEF0190D01001BJ A—H—X<v =27/
(R30UZ0214)1 BB LT =&Y,

4.2 Inverter Board
4.2.1 Jumpers

No |JP B
JP7,8,9 1-2 short

2 JP10 2-3 short

3 JP11 2-3 short

Inverter Board M < v >/ M EfMIE. TRZ/T Series Inverter Board/Kit L—H— X< =317 JL
(R12UZ0155)] #ERLTLFZ&ELY,
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5. 7OYSLEEAH

5.1 RZ/T2M

5.1.1 EtherCAT SubDevice Stack M4 ¥
¥ KUY TII - FATxH Rl EtherCAT SubDevice X2 w4 a— FIZEMBEA TV ER A,

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

SSC Tool [ ETG &M 5 AFARETY

% SSC Tool FEENFIIC"fH#% : SSC Tool FAMDIESR"ZHEL TS,

X AHA FEEFTTS-8HICIE. PCIC patch.exe B4 VXA F—ILENTWEIBENHY FEF,
“f4¥% : patch DA X b=V 51" %S L T patch.exe 4 VR F—JLL TR &L,

(1) TEROITAHILFTERKIZHESD &L ST, RZT2M¥RZT2M_SMCRK.zip ZfE L F T,

r01an8173ej0100-rzt2m-rzt2|-smcr-package
F—Common
L—RZT2M
L—RZT2M_SMCRK
F—RZT2M_SMCRK_ESC_E2S V100
L—RZT2M_SMCRK_INVBLB_SPM_ENCD FOC_E2S V100

(2) “Common¥SSCConfig" 7+ LA IZHEIASINT NS esp Z7AMILEFATILY ) v% L. SSC Tool % #2E)
LTTFELY,

BEE Renesas_EtherCAT_RZT2_Safety_Motor_Solution.esp

(3) [Project]—[Create New Slave Files]% % ') % [Current new Slave Files] —[Start]Z> J v  LE 9,

B EtherCAT Slave* - Slave Stack Code Tool

Project | Tool Help

Find Setting Ctrl+F
- 5.13
. Create new Slave Files F5
. LZEnErT SO Verzion! 5.0.0
- Hardware File name
. EtherCAT State Machine
- aynchronisation
- Application aneapplh
i ProcessData - )
RO1AN8173JJ0100 Rev.1.00 Page 14 of 197
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4) V—Ra—Fh&EmEh. BT 5 E” New Files created successfully” & &RR S BN T[OK|E Y

.
Vv 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 # JL A IZ##h & 1L T LY S [apply_patch_e2studio.bat]Z % /Lo ) vo LTbat 77
AIVERTLET,

(%] apply_patch_eZstudio.bat

(6) Bat 7 7 A ILE{TE..
RZT2M¥RZT2M_SMCRK¥RZT2M_SMCRK_ESC_E2S_V100¥src¥ethercat¥beckhoff 7 # JL %' [Z Src
THILEDBEISNET,

CAWINDOWS\system32yemd. X +

—— Move SSC Src folder —-

1 dir(s) moved.
——— Patching process start ——-
patching file Src/ciall®@2appl.c
patching file Src/ciall®2appl.h
patching file Src/ecatappl.c

patching file Src/ecatcoe.h
patching file Src/ecatslv.c
patching file Src/mailbox.h
patching file Src/sdoserv.h
——— Patching process end —-
—— Move patced Src folder —-
Press any key to continue

R0O1AN8173JJ0100 Rev.1.00 Page 15 of 197



RZ/T2M, RZ/T2L ' IL—TF

Safety Motor Control Reference Kit 2 4 — k7 v 7<= 2 7 JL(EtherCAT/FSoE)

512 72z Y FDOELER

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

T'Next"Z# L FET,

File Edit Source Refactor MNavigate Search Project

MNew Alt+Shift+M >
Open File...
[} Open Projects from File System...
Recent Files »
& Refresh F5
Convert Line Delimiters To »

& Import O
Select \

=i

Create new projects from an archive file or directory.

Select an import wizard:

type filter text

v = General
_@: Archive File

ChAsls Pack
ﬁf Existing Projects into Workspace||
A b—teemrer
= GNUARM-MOME/RZ(DS-5) project conversion to GCC ARM Embedded
[C] Preferences
[} Projects from Folder or Archive
& Rename & Import Existing C/C++ Project into Workspace
T Renesas CS+ Project for CAT8KOR/CATEKD
la# Renesas CS+ Project for CC-RX, CC-RL and CC-RH
" Sample Projects on Renesas Website
» [ G/C++
5 (= Install

o Onmnh

(?;' < Back Finish Cancel

(2) “Select root directory” %;&{R L. "RZT2M¥RZT2M _SMCRK’' 7+ LA ZBIRNL £ T,

(3) "RZT2M_SMCRK_INVBLB_SPM_ENCD_FOC_E2S V100"$ & UW"RZT2M_SMCRK_ESC_E2S V100"
IZF v O I—U %&ft1FEF, Options DF T, "Copy projects into workspace”[ZF = v I I —9 &1t

(F. T—9RAR—RAIZAE—LLENSS VR—FLET,

ﬁ Import

Import Projects

Select a directory to search for existing Eclipse projects.

O Select root directo ry: _RZ'I?M\RZ'IEM\RII?M_SMCR@ i |

Browse...

() Select archive file:

Projects:

Browse...

@ RZT2M_SMCRK_ESC_E25 V100
@ RZT2M_SMCRK_INVBLB_SPM_ENCD_FOC_E2S_V100 (C

Select All

Deselect All

Refresh

Opticns

[] Search for nested projects
B Copy projects into workspace
[] Close newly imported projects upon completion

[_] Hide projects that already exist in the workspace

M e — 2

RO1AN8173JJ0100 Rev.1.00
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(4)

RZT2M_SMCRK_INVBLB_SPM_ENCD_FOC_E2S_V100 ® configuration.xml B Z %,

v iz= RZT2M_SMCRK_INVBLB_SPM_ENCD_FOC_E2S_V100 [Debug]
» [njt) Includes
» SIC
.o configuration.xml
= RET2ZM_SMCRE_INVBLB_SPM_EMCD_FOC_E25_V100.doxyfile
[x] RET2M_SMCRE_INVBLB_SPM_EMCD_FOC_E25 V100 Debug_Flat.launch
5 (7) Developer Assistance

(6) A—FEMETVET,
{5} [RZT2M_SMCRK_INVBLB_SPM_ENCD_FOC_E25_V100] FSP Configuration X = B
. . )
Board Support Package Configuration Gencaaic Project Coontent
(6) RZT2M_SMCRK_INVBLB_SPM_ENCD_FOC_E2S_ V100 D EJL FEE{TLFET,

LN A 3L %

Project Exple Build 'Debug’ for project 'RZT2M_SMCRK_INVBLB_SPM_ENCD_FOC_E25_V100' |
> Te% RZT2M_SMCRK_ESC_E25_V100
v[iz= RZT2M_SMCRK_INVBLB_SPM_ENCD_FOC_E25_V100 [Debug]|

w Al leclndee

7)

RZT2M_SMCRK_ESC_E2S_V100 @ configuration.xml ZE &£ 9,

e Ti:'f- RZTZM_SMCRK_ESC_E25_V100 [Debug]
> [ap Includes

¥ Src
% configuration.xmll
(K] RLT2M_SMCREK_ESC_E25 V100 Debug_Flat.launch
5 (7) Developer Assistance

(8) A—FEREFTLET,
45} [RZT2M_SMCRK_ESC_E25_V100] FSP Configuration = B
. L] 6
Board Support Package Configuration Generate Project Content
RO1AN8173JJ0100 Rev.1.00 Page 17 of 197
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(9) RZT2M_SMCRK_ESC_E2S_V100 ®EJL FZEETLFET,

o’ el u e i

Project Explore Build 'Debug’ for project 'RZTZM_SMCREK_ESC_E25 V100' |

S—
wv[i5 RZT2M_SMCRK _ESC_E25_V100 [Debugl]|

(10) RZT2M_SMCRK_INVBLB_SPM_ENCD_FOC_E2S_V100 7O %4 FTH ) —2HFLET,

v[5z5 RZT2M_SMCRK_INVBLB_SPM_ENCD_FOC_E25_V100 [Debug]|

» :ﬁf‘ Binaries
> [t Includes
> B
» 2 rzt_gen
» 3 src
» = Debug
» [= rzt cfg
» [= script
ﬁf configuration.xml

5 (2) Developer Assistance

|= RLTZM_SMCRE_INVBLB_SPM_ENCD_FOC_E25_V100.doxyfile
|X| RLT2ZM_SMCRE_INVBLB_SPM_ENCD_FOC_E25 V100 Debug_Flat.li

Mew

Go Into

Open in New Window

Show In

Copy

Delete

Source

Rename...

Import...
Export...
Renesas FSP

Build Project

Alt+Shift+W >

Ctrl+C

Delete
»

F2

Clean Project

(1) 1) — 25 T# . BERZT2M_SMCRK_INVBLB_SPM_ENCD_FOC_E2S_ V100D EJL KEETLET .

| ®[&]) =0

Project Explc Build 'Debug’ for project 'REZTZM_SMCRE_INVBLE_SPM_ENCD_FOC_E25 V10

= .

v Qe

iy
LT J

> Tee RZT2ZM_SMCRE_ESC_E2S_ V100

|5 RZT2M_SMCRK_INVBLB_SPM_ENCD_FOC_E2S_V100 [Debug]|

w 0l leclndes

RO1AN8173JJ0100 Rev.1.00
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513 7O xY FOEEAH

(1) E—7F7 4 E—2##EAR—FIZ24VDC #MML. BREANET,

(2) J-Link T/3y %E RZT2M [CHE#E L 1z&. Ty TR EREET.

tv Q-

= Debug As >

Debug Configurations...

Organize Favorites...

(3) RZT2M_SMCRK_INVBLB_SPM_ENCD_FOC_E2S_ V100 Debug_Flat] ZZERL TT/\v J &#4TL>
F9,

ﬁ Debug Configurations

Create, manage, and run configurations

T FeRX| B T -
type filter text

[E] C/C++ Application

[c] C/C++ Remote Application
7 EASE Script RZT2M_SMCRK_INVBLE_SPM_ENCD_FOC_E25 V' Browse...
[£] GDB Hardware Debugging

[E7 GDB Simulator Debugging (RHES0) Debug/RZTZM_SMCRK_INVBLB_SPM_ENCD_FOC_E25_V100.elf
R Launch Group

v [c] Renesas GDB Hardware Debugging Variables... Search Project.. Browse...

Build (if required) before launching
[c7 RZT2M_SMCRK_INVBLE_SPM_ENCD_FOC_E25 V100 Debug_Flat]

[£7] Renesas Simulator Debugging (RX, RL78)

Mame: RZT2ZM_SMCRE_INVELE_SPM_EMCD_FOC_E25 V100 Debug_Flat
(2] Main| %5 Debugger | b= Startup | %~ Source| ] Commaon

Project:

C/C++ Application:

Build Configuration:  Use Active w
() Enable aute build () Disable aute build
© Use workspace settings Configure Workspace Settings...
. . Revert Apply
Filter matched 10 of 12 items :

@ T

(4) EZTRAHDNTET L. TRV ITLRBLIZOTNYTERTL, R—FLED)VtEy bRE2 2 SW2 £
LET,

AYUTIVERBA Y F7OVTEESEET,
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5.2 RZ/T2L

AETIE, RZT2LEREREFIMAY 7 b2 7 %) 77 L2 RKR— K "RTKOEF0190D01001BJ" M 7
Y YAROMIZEZRALCFETOFIEERLET . AEDRIIRZT2L-ABITOH LG Y T A, LIBEDER
[ZDWTIERZ/T2L-AB L URZ/T2L-BOERENIZH L THEAICERE L TS ZEL,

521 BFEYV—IL
RZIT2LEEREHIBMAY 7 F 217 (R7.66,#4 HLUH8) OFERAICETRY—LHBETT,

® IARVATLRE tfeRLxhi Embedded Workbench for ARM (EWARM-FS) v9.20.3 (X1, i¥2)

RZ/IT2LiReR KAV I bz 7% ) 77 LU XR—F "RTKOEF0190D01001BJ" D75 v a
ROMIZEZFRALTOD Y kb (R7.66,#5 HLUHI) OFEAICIITRY—ILHBBETY,

® ARV R T LX#tH Embedded Workbench for ARM v9.20.3 LIEDEED/A—2 3> (GE3)

EWARM-FS, lHjetL S aL—4%, ) I77 LY AR— FORKHRLFERAAFEIZOVTIE, ThEhDOI=a7
WESBLTLIEEL,

1 EWARM-FS v9.20.3 SP1IIXfERATEEFE A,

;2 : EWARM-FS v9.20.3 CRZ/T2LZEHT HEIZIX. & 55 LHEWARM-FS v9.20.3I12xt L TEHAD T/
AANYFEFEALTLEEW, THRNARNRYFEFIARVAT LI LI YRBEIATHET,

;3 : EWARM-FS v9.20.3 N TEAT 2BAK. 7Oz H FMEEKIC, FRATHIY—ILAA—C30AD
EHRWBZITo>TLIEEL,
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522 T—JAR—=XITAILEZOIE—

RZIT2L DY 7 bz 7IZDWTIE, TREMAS I DDA O—RLTLEELY,
https://info.renesas.com/rel-ia-fusa-software-info-request

@ RZ(CR52core)7 72! I IZTAIIY T bz 7XY b+

7 74 JL%: RTKOEF0102F01001SJ

@ RZM2LTN—T SIL3LRATFLY I bz T7xv b

774 JL%: RTKOEF0154F01001SJ

® RZI773'Y) FSoE7FVH5—23vVY I bz 7Hxy bk

7 74 JL%: RTKOEF0129F01001SJ

AETIH. O~Q%FEALT. RSz FEERT EAHZEERLET,

LIRBIZ, 79— AR—=R I+ )ILEDaEE—AHEERLET,

1) PCOEEDBRIZ, 2EILER AT LAD2DODRITLAT =Y AR—R T+ LY (B :

RZ/T2L-AF : FSoE_SW_M, RZ/T2L-BFf : FSOE_SW S) #ZDFFaE—L TS,

() RZ/T2L-AF  : C:¥FSoE_SW M <« (57.66,#2 #aE—)
RZ/T2L-BAA : C:¥FSoE_SW_S <« (%7.66,#6 #aE—)

AETEHTREOFRTHRAZITVET, T2 NAXPEZHNIDOVTIE. BEICIELTEETHRR THHEA<

ZEly,

[RZ/T2L-A]
s )= AR—R /IR

s D= AR—R%E

- ATy FAR
-Jaovzy bA
AFY - TFAMILDOE A%

[RZ/T2L-B ]

= AR—R /R

s J—PAR—R%E

- JAasy bR
-Javzy g
ATY - TFAILDE N

- "C:¥FSoE_SW_M"

. "RZT2L_main"

- "C:¥FSoE_SW_M¥RZT2L¥PL-SW"

- "RZT2L"

- "C:¥FSOE_SW_M¥RZT2L¥PL-SW¥Debug¥Exe"

- "C:¥FSoE_SW_S"

- "RZT2L_sub"

- "C:¥FSOE_SW_S¥RZT2L¥PL-SW"

- "RZT2L"

- "C:¥FSoE_SW_S¥RZT2L¥PL-SW¥Debug¥Exe"

RO1AN8173JJ0100 Rev.1.00
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5221 SIL3YARTLYI bz 7Fy bDaE—
(1) RZ/T2L_A ® PL-SW

BMFSoE_SW_M¥RZT2L

D mmt mmb
FSoE_SW_M RZT2L PL-SW
BWRTKOEF0154F01001SJ E Copy
—
SW RZT2L PL-SW
(2) RZ/T2L_A ® PswLoaderFM
BFSoE_SW_M¥RZT2L
— 1B
FSoE_SW_M RZT2L PswLoaderFM
BMRTKOEF0154F01001SJ E Copy
—
SW PswlLoader RZT2L
(3) RZ/T2L_B M PL-SW
BFSoE_SW_S¥RZT2L
B —_
FSoE_SW_S RZT2L PL-SW .
BWRTKOEF0154F01001SJ E Copy
S
SW RZT2L PL-SW
(4) RZ/T2L_B ® PswlLoaderFS
BFSoE_SW_S¥RZT2L
L mmt mmb
FSoE_SW_S RZT2L PswLoaderFS N
Copy
BMRTKOEF0154F01001SJ
D
SW PswlLoader RZT2L
RO1AN8173JJ0100 Rev.1.00 Page 22 of 197
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5222 FSoE77UHr—> 3 VY7 b9z 7xy bDaE—
(1) RZT2L_A

BFSoE SW M¥RZT2L

1

m

FSoE_SW_M RZT2L PL-SW
BMRTKOEF0129F01001SJ E Rewrite “RZT2L.ewp”
B B
SW for RZT2L Master ewp

D pnl pul pui pub

FSoE_SW_M RZT2L PL-SW src config
BWRTKOEF0129F01001SJ E Rewrite
j /
SW for RZT2L Master config
PL-SW

BFSoE_SW_M¥RZT2L

TR e f /_\\‘
FSoE_SW_M RZT2L PL-SW src usr .
BRTKOEF0129F01001SJ E Rewrite PSW_user_hook.c
n—

SW for RZT2L Master hook
PL-SW

m

=

BWFSoE_SW_M¥RZT2L

;- . P P /_\\‘
FSoE_SW_M RZT2L PL-SW src usr .
BRTKOEF0129F01001SJ E Rewrite

R T
app1
SW for RZT2L Master —
PL-SW |
app2
T

app3

i

m

app4
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(2) RZ/T2L_B

BFSoE_SW_S¥RZT2L

FSoE_SW_S RZT2L PL-SW

BRTKOEF0129F01001SJ E Rewrite “RZT2L.ewp”
S

SW for RZT2L Slave ewp

PL-SW

BMFSoE_SW_S¥RZT2L

E (e [ (e /_\\‘
FSoE_SW_S RZT2L PL-SW src config
BWRTKOEF0129F01001SJ E Rewrite
.
SW for RZT2L Slave config

PL-SW

BFSoE_SW_S¥RZT2L

/—\—_/ﬁ—_/—\—_/—\\‘

=

FSoE_SW_S RZT2L PL-SW src usr .
BRTKOEE0129F01001SJ E Rewrite PSW_user_hook.c
.
SW for RZT2L Slave hook

PL-SW

BMFSoE_SW_S¥RZT2L

/—\—/LKL/—\\‘

m

FSoE_SW_S RZT2L PL-SW src usr .
BRTKOEF0129F01001SJ E Rewrite
N

app1

SW for RZT2L Slaver —

PL-SW -

app2

F— .
app3

f R,
app4

RO1AN8173JJ0100 Rev.1.00 Page 24 of 197

2025.12.19 RENESAS



RZ/T2M , RZ/T2L 7\11/_ j Safety Motor Control Reference Kit 2 4 — k7 v 7<= 2 7 JL(EtherCAT/FSoE)

5223 wILITAIYITrYz7Xy bODaE—
(1) RZT2L_A

BFSoE_SW_M¥RZT2L

D wenl pul pub pul pulb

FSoE_SW_M RZT2L PL-SW src diag DiagnosticsSW
BWRTKOEF0102F01001SJ = Rewrite
For DiagnosticsSW /

EWARMFS9203
(2) Rz/T2L_B

BFSoE_SW_S¥RZT2L

E - f— A [ f A /—\T
FSoE_SW_S RZT2L PL-SW src diag DiagnosticsSW
BWRTKOEF0102F01001SJ E Rewrite
For DiagnosticsSW /

EWARMFS9203
5224 €—J7T74E—4H#EAR—FADYyFIOISLDIAE—
(1) RZIT2L_A

BFSoE_SW_M

FSoE_SW_M A
Bt—77 4 E—2HEAR— ROy F I+ LY E Rewrite
rewrite_folder FSoE_SW_M

(2) RZ/T2L B

BFSoE_SW_S

FSoE_SW_S
Bt—7 74 E—2H#EA— FAOYF I+ LY E Rewrite
rewrite_folder FSoE_SW_S
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523 T—0XAR—XLH
LRI, 7o I rDTV—9 AR—REEIFIEIZDOWVTRLET,

s

v

1) WindowsD[R # — k] A =2 —HM HEWARM-FS 9.20.3%# 28 L £ 7,
) [Z7AN]=[T—9 AR—RZRAL]ZFERLET., (K51, #1#2)
3)PL-SWI A ILERHIZHZT—H AR—ZX T 74 )L (RZT2L_main.eww / RZT2L_sub.eww) #RZ=FE

¥, (K5-1,#3)

( e IAR Embedded Workbench IDE e Open Workspace
1_ File WEdit View Project Tools Window Help

T ew rie P & » o~ A4 o« RZT2L » PL-SW v G PL-SWORS r
Tj New Workspace

EE v HLWIALT- =E- O 0
Il Omen e eeeccccacanaaaTERE, ~ .

2 [m Open Workspace... =) Eii=lS] = HaZ

@ Open Header/Source File Ctri+Shift+H . Debug 2025/12/10 12:14 7 AN Ao

B lib 2025/12/10 12:08 FFAIL THe
@) | Close Ctri+F4 = settings 2025/12/10 12:15 TF A T
&7 save Worispace Tsrc 2025/12/10 12:08 IF A TA b
G| save Worispace As @ RZT2L_main.eww 2025/11/28 17:11 IAR IDE Worksp... 1KB
@ Close Workspace
| save Ctri+5
| Save As
@ save Al

T4 A M) |RZT2L main.eww | Workspace Files (“ewn) v
&, | Page Setup gEEoeoooes
= [ s 3. Bu@ [ e
--------- .
M

e RZT2L_main - IAR Embedded Warkbench IDE - Arm 9.20.3

File Edit View Project Ijet Tools Window Help

N ER@ = XE00C

5

< g >

Debug v

Files

E @ RZT2L - Debug
HPLEW

I RZT2L

Debug Log

FECP >0 Be=0 -

- o x

Log

9.20. AarmibintarmPROC.dIl)
Wed Dec 10, 2025 12:46:27: Loading the Het driver

Ready

Wed Dec 10, 2025 12:46:26: IAR Embedded Workbench 9.20.3 (C\Prograrm Files\lAR Systems\Embedded Workbench 3.0 EWARM FS

CAP NUM FEE R

51 T—9AR—R{E

CNT, 7=V AR—REBEFEEIFRTTT,
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LRI, 70229 FOELFFIBIZOVWTRLEYS . 7AY Y ME, RELZEI FREREAER S
NERETRBE SN F T,

N[FTATS Y FMo[TRTEBELLRZERL, OIS LOELRERIBLET,

(HA. #1,#2)

2) ELNFDRTTEE. TADIY FDOIEL RV AV RIICIS—ET—Z VT DAEFEARTSN
F9,

© RZT2L_main - IAR Embedded Workbench

.
File Edt 4, o8| Project [jriet Tools

IDE - Arm 9.20.3

Window Help

Al =0 15 "Aud Files...

13 Create New Project...

¥ Options...

B Make

Cor L& Add Group...

_ [4]| 1mport File List._.
Diebug Add Project Connecti
Files Edit Configurations. ..
E@RZTZL-D
& PLSW % | Remove

™9 Add Existing Project. ..

WVersion Control System

“

< Q >

E<C PO Be =0+ &

on....

Messages

jececccccccccccccae
¢ Total nurmber of errors: 0

'

o Total number of warnings: 1 9
'

'
l Build succeeded

Loading CAFSoE_SW_M\RZTZL\PL-SWADebug\Exe\RZT2L.out
Saving binary file to CAFSoE_SW_M\RZTZL\PL-SWADebug\Exe\RZTZL_CRC hin

File Line

5-2 EJL FERFIE

F VIO TOLFRLE, 1 ([Pel77) OT—=UTHARELFEFITHAERL TS,

LLET, EILFRERKRTTY,

RO1AN8173JJ0100 Rev.1.00
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525 ROMADEEAH
B5-312. 73 v¥arEY BLURZTALNBERAMADI— FERET FLRAERLET,

1.EWARMIZTHMRT Sy 2o AEY

[La— FEEEAH ) .
2.RZT2LiEEN % . NEBRAMIZ 75 v 1A EYR
{ = Da— FEaE—LESH
IS5y aAE RZ/T2L
H'6000 0000
ATCM
H'6020 0000 SWa—F —H'0000 0000
PLsi\((V;yte F PL-SWa— K
H6021 5000 [ TAPPA—T H'0001 4FFF
80KByte
, ATCM
H'6022 9000 checksum :\ —H'0002 0000
4KByte U-APPa— R
H'0003 3FFF
YATLSRAM__11400F F00
> checksum
H'100F FFFF

UAPP: A—H7 15— ay

53 I—FERE7 FLX

LRBIZZaSz I FrOISY S arAEF)ADEZTAAFIBEIZDOLVTRLET,

1) flashloader 7 # JL A (F&7.66, #10) WDarm7 #+ )L F (F7.66, #11) ZEWARMA VX b—JL T AL
FRIZHD TamIT+ LA | ITEEELFET,

BEWARMA VR b—I)L 7+ L ZHERL

,,,,ﬁ l

Embedded Workbench 9.2
EWARM FS 9.20.3 /[

L

arm7A )L A & EEEFL TS,
BRZT2LEEEREHMHMAY I b7

l%ﬁz

flashloader | arm

5-4 EWARM AQO—#T7 74 JLDEM

RO1AN8173JJ0100 Rev.1.00
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2) £IZRZIT2LEEER EHEHAY 7 b9z 7DEIL FETETLTLESLY,
3)RZT2LKEEREHIEHAY I bz 7D T —Y AR—R%#FAL., O—4FTO0JSLADT—H AR—
RIZ7AINERHNTLESLY,

© 14R Embedded Workbench IDE
1. i@ﬁ%m FRV)  FOVTIRP)  Y-IT)  D1FowW)

T | s Ctrl+N
# © 7-7AR-AERC X
(7 #FEI-T28-2(W)
. & 5 ~ A T30« RZTIL > PswloaderfM » v~ G PswloaderFMMDIEHR »
L0 e ... Ctri+0
2,417 7-92A-2ER(R) . =me  wLLOAS =- oo
e —— -
A EHEH ) B4z
[B| Awdf—rv—2a7(ILERE(H) Ctrl+Shift+H i
Sdsrc 2025/12/10 12:08 I7AIN TA
& BALE(C) Ctri+F4 ]@ SAMPLE_WORKSPACE_loadereww 2025/11/28 17:11 TAR IDE Worksp... 18]
& 7-927-20REV)
& 0-92r-AEEEETTREEK). .
& 7-92~-2EEELE(E)
R | &= Ctri+5
& | BRI TREA. T74 LA (N): | SAMPLE_WORKSPACE_loader.eww v\ T-FAK=2T74 ) (*eww) ~
@ TATEEL vl
= T T
© SAMPLE_WORKSPACE_loader - IAR Embedded Workbench IDE - Arm 9.20.3 v - O X
TrAIE) EEE) TR TOSIIME) Lhet Y-ILI)  4XEIM) ALTFH)
.;,_7:_‘. v<>1—.£<
Debug
FrAl
E @RZT2L_loader — D...
e
| RzT3L oader
St v B X
o
Thu Now 07, 2024 18:30:45: IAR Embedded Workbench 520 3 (G¥Frosram Files¥IAR Systems¥Embedded Workbench 8.0 EWARM FS 9 20 S¥arms
bin¥armPROGC dIl}
Thu Mow 07, 2024 183045 HetM S4B 0-FLTUFT
ERTET CAP NUM F5Z e
W ~ O — °
55 O—470453LA7—9AR—ADEEE
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4) O—4A7O05SLDEILFEZRITLTLEEL,

@ SAMPLE_WORKSPACE_loader - IAR Embedded Workbench IDE - Arm 9.20.3

Pty ¥ Le 7 LaEncr...
Cs JIL-FoEm(E)...

Debue L] Sr AN 2~ D).
TOFTIPIRT2aADEM(P). .

F7 EL’I - &
B @RZT2L _loader — D_.. . (M-
L ere % | )

0| srns s o).

@ EEIOTNHRENE)

8 A7ra0).

S-TayERLATLY)
@ o
I Ryl 01 P,
2. i@ sxuaEtLEe

F2p 7

& UFELER).
RZT2L_loader TIAIRREERD

Stz TRl 7oA

v IS-oEHiLo
QSR R
[} B . ’
LEMAEET L. ' g
LR Fitsoy
ERFET I5-0. E50 CAP NUM F=F =

K56 A—470455LDOEJLFKR
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5) 7o warEYADF I A—FEERLTLIZELY,

e SAMPLE_WORKSPACE_loal

AR Embedded Workbench IDE - Arm 9.20.3 — O X

TR EmRE 21, Fosare) [iket y-ILm) seRaw)  ALTH)
D0 e e % eEeE.. < Q>0 H>RAMN AM=0"
J—TAR-R -| (8| TA-T0EM(G)...
Dobus [H]| 771 LRS- T
TOTTI RIS AEM(P)...
41l IETEIT IR TSGR
E @RZT2ZL _loader — D... el (T)---
Horc % EE)
[ Cutput
0 smrnvrormN.
® B OsIohoBmE)...
T AFoa(0). Alt+F7
N— 5 ERYATAY)
@ M) F7
B o Ctrl+F7
| RZT2L foarter @ SATESELRE)
BLE 2 m-L v nx
Jr— & JLFELRER). F3 ) P
= = i I
T5-osHE o JSUREEEAED
IeICETR O C-STATESTRENT(C) ’
A
ERtHE 0 ELreBiEs) Ctri+Brezk v
EILE | g 2
FAY -3V E A~ FLTFIA 5 e I5-0. EH0 7 65.51 5 27k | CAP NUM| =2 e
Fiind v ax
o "
Wed Dec 04, 2024 16:04:23: Lowl evelReset{software, delay 200)
WWed Dec 04, 2024 16:04:2: g&mlﬂm&himbﬂdpﬂﬁ\ay 200)
liled Dec 04, 2024 1604 z%d\/u‘ﬁ'h"%? LELio 0
Wed Dec 04, 2024 16:04 237 LM EMRER B0, Yelay 200)
tited Dec 04, 2024 1604:24 8 —Fuk ok
‘Wed Dec 04, 2024 16:04:24: IMFO: Confizguring trace using ‘Mone’ setting..
Wed Dec 04, 2024 16:04:24: IMFO: Trace Mone’ mode is used - trace is disabled.
ed Dec 04, 2024 16:04:24: INFO: Cannot measure current when I-jet is not powering the tarzet. v
ELE  Fregod
BEEET I5-0.E50 fTe5. 55 LAFL | CAP NUM FEE e

K57 7259 arEFYADAHYO—FK

LLET, ROMEEAHDIEEIFRTTY .
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6. EITAHE
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 RZT2 SafetyMotorSolution.xml”

JE—%TAILE (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/N\A ADXF+ 2 - EEPROM ~DE EFAH
(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/T2M % EtherCAT & L TR#Eh1=HE. FTiLD & S (< EtherCAT R— FAARTENET,

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 * B x
Q- o~ g
h Solution Explorer (Ctrl+: P -
2 Solution TwinCAT Project25’ (1 project)
4 ol TWinCAT Project25
b i@l SYSTEM
{8 MOTION

Bf rLC
i saFeTy
s c- TeXaeShell
@l anavymics
4 /0
4 "% Devices
b = Device 3 (EtherCAT) 0 Sean for bores

ad

m Mappings

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

3

4 Inputs

b [ Outputs o Activate Free Run
@ InfoData

B[ Term 1 (EK1100)

I 4 Box 3 (PFFFFFFFF RFFFFFFFF)
ﬁ:l Mappings

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

(6) Box x (PFFFFF.. )& RFRENTWDIGESE. £— 7T « #lfEl7R— KD EEPROM [FZ=DIKETT,
EEPROM [Z&H > Z)LE®D EtherCAT SubDevice [ Z &AL HEAH Y ET,
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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
Lo RY > F)LTIL, [Renesas EtherCAT RZ/T2 SafetyMotorSolution] Z3E&RL E T,

-t Beckhaoff Autamation GmbH & Co. KiG
EIR Renesas Electonics Corp.
-a€ Renesas BX72M Group
-a€ Renesaz FZ/M2 Group
-a® Renesaz FZ/T2 Group
----- a<, Renesas EtherCAT RZ/T2 Aok Zport (2083 / 512
- a<, Renesas EtherCAT RZ/T2 Aok 3port (2083 / 768
=al= 2l ot =N

...... NEEd K H v lm](n w;

h:ft_',' b cibcr’S

B 6-8. EEPROM EZAA 543

(8) EEPROM ADEZFAH#5ET%. R— FD SW2 ## L TRZ/T2M #E#2& L. EEPROM 20— F
LET,

(9) TwinCAT L T[Device x (EtherCAT)|Z—BHIBR L1z, BR¥X v U &TLET,

4 " Devices
4 [ Device 1 (EtherCAT)

4 3o ‘

}: Image '*I:l Add Mew ltemn... Ins
*8 |mage-Info "3 Add Existing ltem... Shift+Alt+A
b2 SyncUnits 25 Remove Del
b Inputs Rename
b Outputs
4 Ffe]
#*.
23 Mappings d  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

6-9. T/INA RADBRF+¥ v
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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” [
BOoTWAILZEHRELET,

& '| fcRa-L | ﬁlzl General EtherCAT DO Process Data  Plo Slots  Startup  CoE —Online  Online
Search Solution Explorer (Ctrl+:) P- State Machine
] Solution "TwinCAT Project1 7' (1 project) Eootstrap
4 o) TWinCAT Project17 e e Current State: oF
b .ﬂ SYSTEM - e Requested State: aF
MOTION
2 PLC DLL Status
(| SAFETY Fort A Ciarrier £ Open
@ Crer Fort B: Ma Carrier / Closed
VISION Ma Carrier / Closed
& AanaYTICS
4 /o Mo Carrier # Closed
4 #é Devices File Access owar EtherGAT
4 == Device 1 (EtherCAT) Crownload... Upload...
+u Image
+a Image-Info
b2 SyncUnits MName Online Type Size =Addr.  In/Out
bl Inputs # Error code 8736 UINT 20 73.0 Input
b W Outputs # Statusword 2616 UINT 20 75.0 Input
b B InfoData # Modes Of opera... @ USINT 1.0 77.0 Input
4 [ Term 1 (EKT100) # Position actual v.. 1313 DINT 40 78.0 Input
b B InfoData #1 Velocity actual v 0 DINT 10 82.0 Input
b B Term 2 (ELGO00) . : Py
5| Term 4 (EL901T) 1 FSOE 00 00 00 00 00 00 FSOE_84FA.. 6.0 86.0 Input
P« Box 3 (Renesas EtherCAT RZ/T2 SafetyMotorSelution) #l Westate 0 BIT 0.1 15223 Input
ﬁﬁ Mappings #! InputTeggle 0 BIT 0.1 15243 Input
#l State 8 UINT 2.0 1560.0 Input
& 6-12. “OP”DHER
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6.2 FSoE ¥ X% D#fE
COETIEFSOE R RA TR S LDERMAEEZRLET ., GH. FSoE TR A ITIFIEEDH=REIHY F
HAD, KEH TIE Beckhoff Automation #t D FERE mEFERAL-HZEEH & L TERAZITVET,
* EK1100 : EtherCAT Coupler
« EL6900 : EtherCAT Terminal communication interface, TWinSAFE Logic
- EL9011 : Bus end cover for E-bus contacts
BHE. COFEEX 613 TNAIRADRAF v - EEPROM ADEEAHA| #1TLN. VRATLIFR—TxY
) —IZ Box BNEMEINTWHIKETEREL T FZELY,
%6.2 ETIE TwinCAT4026.19 TR Sz Safety FAS Y FEKUPLC TRD Y FEEMLET,
BELD TWInCAT DN—2 3 VA EWMGEFIERICEMTELVATREELHY FT,
BMTELRMEEIEMER : FSOE YR 2 TRV S LDERFIEEZSEBL T 2L,

6.2.1 SafetyZ7O0> x4 FMDEM
EFEHDSafety 7O Y bEEMLET,
1) TwinCAT3[Z T[Solution Explorer] — [Safety_Drive] — [SAFETY] — [Add Existing ltem...]Z:#R L
TLESELY,
2) Safety_Drive.tfzipZ7 7 1 JL (F7.66, #13) Z#:EIRL T &L,
[FLIEV Y wHY T B LT, Safety7A =y FABMENET,

Solution Explorer - > R X
ﬁﬁl’:l..'| '@'@"|PIE| <« v A« Windows (C) > D »
Search Solution Explorer (Ctrl+) T —— o @
%] Solution 'Safety_Drive’ (1 project) i ~ o )
. EX0 FFHAE 2
“ &l safety Drive #0490 PIEA
> @ svsTem
4 MOTION @ OneDrive ] safety_Drivetfzip 2025/10/31 12:05 172
&l pic N
&
I Sl 1 _Add New ltem. .
fed Cer 1. 1% : @ x9bo-0
&) vision -1 0 Add Existing Item...
& AnaLYTICS Rename
4 170 B Hide SAFETY Configuration
< >
J70V% (N): [Safety_Drivetfzip | [safe Pic Project File (*.splcproj; . v
P
(]
3.0 [ o |i xeven
g 2 eeeececeeses L]

Solution Explorer

@&~ o-a| k=
Search Solution Explorer (Ctrl+:)

k] Solution 'Safety_Drive' (1 project)
4 Iin] Safety Drive
> @l sysTem
» MOTION
& ric
4 [ sAFETY
4 43 safety Drive
b [ Safety Drive Project

E‘I Safety Drive Instance

C++
VISION
[ R [

X 6-13.Safety 7O x4 FEMFEIE
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6.22 PLCTBO> x4 hDiEM

LIgIZ, PLCTO Y FOEBMFIEEZRLES .

1) TwinCAT3[Z T[Solution Explorer] — [Safety_Drive] — [PLC] — [Add Existing ltem...]Z#R L TK

&L,

2) Safety_Drive.tpzipZ 7 1 )L (R7.66, #14) Z#ERL T FZELY,
3)[BHIK] = [OKIZHY U wHFTBHI LT, PLCTRED Y FORA— RN ThIhET,

Solution Explorer
NE-|o-a| ﬁE

Search Solution Explorer (Ctrl+:)

&1 Solution 'Safety_Drive' (1 project)
4 nﬂ Safety Drive

b @l system

b MOTION

4 @ rc

b % Safety_Drive_1 Project
b 4l safety Drive_1 Instance
D &5 SAFETY
E C++
VISION
& anaLyTICS

> & o

Solution Explorer o x ﬂ R X
Gﬁl’:l«'|'®'|3""|ﬁE| « v A < Windows (C) > v o
Search Solution Explorer (Ctrl+:) P~ =g - LTS B - [
%] Solution 'Safety Drive' (1 project) Safety Drive ~ - ~ —— a
4 ua Safety_Drive .
> @l svsTem »1-I97
I b OTION @ OneDrive i Safety Drive.tpzip 2025/10/31 12:05 ==
*
Do, e be AN H L dcccccaaaEaaaaad =pc

« 00 Add Eisting Item... Shift+Alt+A N

I SR OB Con000000008 BE0500 » 5970k

@ s 77 T wrrss7
— Add Project from Source Control... & K D

> /o B Fraxvb
Paste Ctrl+V/ =EI5v

Paste with Links BT
Ell Hide PLC Configuration b»32-I97
£ Windows (C)
v < >
T71 & (N): |Safety_Drive.tpzip v | PlcProject File (*.plcproj; .) v
........
3.0 @ |} Fwer
_ teessea
TcXaeShell X

o New Project 'Safety_Drive' already exists! It will be renamed to
P~ ‘Safety Drive_1'
....... -

Frvel

6-14.PLC 7O < x4 FMiBM

LET, PLCTOC Y FOEBMEEIEITET T,
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6.2.3 ErrAck 5 MD&EIR

1. TWINCAT3 D L R T LI F+— ¥ Y1) —T. [SAFETY]—[safety_project_1]—[safety project 1
project]—[TwinsafeGroup1]—[Alias Devices]ZIBIZ:EIR L. ZDTFIZH D
[ErrorAcknowledgement.sds] 4 7ILY vy LET,

1. [Full Namel D74 2> &5 U v s LET,
2. MAIN.bErrAck ZEIR L CT[OKIEY Y v 4 LET,

Solution Explorer
- o-a|m-

Search Solution Explorer (Ctrl+:) P-

4 L) TWinCAT Project17
b (@l SYSTEM
MOTION
b pPLC
4 [T SAFETY
4 |43 safety_project_1
4 safety_project_1 Project
2] References
3 Target System
wd GVLs
ed User FBs
4 |iZ TwinSafeGroupl
4 i Alias Devices .
L Bor 3 Rensses BtherCA, o 2
1 WE ErrorAcknowledgement.sds 1
@'Tv_wﬁgaﬁﬁuﬁﬂ._sar- m————
@ safety_project_1 Instance

Erocinovicigemerizss -

fa] Solution TwinCAT Project17' (1 project) -

Linking | Process Image

Linking Mode: | Manual v
Full Name: TIID"Device 1 (EtherCAT)"Term 1 (EK1100)"Term 2 (EL6200}"Ste
Linked to: @ :\ﬁ

Name: Standard In Var 1

B Attach Variable Standard In Var 1 (Output)

Search |

zafety PLC project_1

[ T ool Sy T S ——
1w MAIN GEndck > OB 386858.0, BO0L 1.0
b e e I 3

Show Yariablss

8 Only Unused

|_| Exclude disabled

B Exclude other Devices
8 Exclude same Image
B Show Tooltips

[ Sort by Name

[ Sort by &ddress

[ Show Variable Groups
B Collapse last Level

Show Yariable Types
] Matching Type
B Matching Size
[ &l Types

Aray Mode

Offsets
[ Continuous
lgnore Gaps
] Shaw Dialog
Wariable Mame / Comment
4 Hand over
41| Take over

Cancel

B 6-15. ErrAck {EB0D:EIR
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6.2.4 FSoE YR AHI[IDHER
1. TWINCAT3 D L R T LY F+—T ¥ Y1) —T. [SAFETY]—[Safety Drive]ZIEIZER L.
[Safety Drive Project]Z#®&%2 ') v 9 LET,
2. [Properties] ##IR L £ 9,

3. [Target System]2 7% ) vy L. T 5 FSoOE TRAMMIE L BIRSNAh TS & &M
LE¥EY, (BETIE "EL6900" #:FEIR)

4. FIN4 ZHEHD TSerial Number] (& [6.3] EIZTHEERYET,

5. [Safe Address] & [Hardware Address]h—8 L TV 5 Z & Z#EE LE 9, [Safe Address] &
[HardwareAddress]h 2% 515&. (a)2b)DIET7AIvEY )y L. PRLRAE—HIET
{FEEELY,

Solution Explorer - 1%
@ o-a| ﬁEI safety_project 1 X
5 5 rer (Ctrl+:) =
Search Solution Explorer (Ctrl+: Ld N § COc e e e
R Solutien 'Safety_Drive' (1 project) User Administration 3
<« @ ;fety_Dnve Backup/Restore
> @sys)em 0 NV e —————— |
D tati e Target System: | ELE30D “
MOTION $ ocumentation i — Physinsl Devics: 1 Term 2 (ELG00) 5 1
1 Project Settings i 2 ELENDL (8= y
4 [T SAFETY
4[5 Safety Drive, Software Version: 07
- R X e e a
I 1 b [ safety_Drive Project 3] Serial Mumber. ] 3359432 4.
L - . | — 5
[i5] Safety_Drive Instance Scope to This Project GR: Thersce
$|;:0N 5! New Solution Explorer View Map Serial Mumber: ] Map Praject GRG: [
Lﬁ ANALYTICS Build Dependencies Mersion Number: 1
a [I{s] Add 5. rSale Address: 10 (a) (b)
4 % Devices #  Manage NuGet Packages. | Hardware Address 1 Il = T
b 5 Device1(EtherCAT) | T mEmEmm—————
4 7 Mappings Sort TwinSAFE Groups
"'A! Device 1 (EtherCAT) 1 - D¢ Edit TwinSAFE Group Order
m’ Safety_Drive Instance - De Check Safe Addresses

Generate Documentation
Project Export
Remove

X
@ Open Folder in File Explorer

6-16. FSoE Y X # HZR D FERE
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6.3 FSoOEYRAJOYzH) rDHAHA—F
(1) FL®IZ, TRTSLF 00— RO, EELETOT S AICEES R VAMMREEITVET,
1. [TWINSAFE]% 7h\ 5 [Verify Safety Project]Z®iR L £ 3,
2. [REA T (T IE., [Verification Process succeeded] & RIRSNE T,
3. [Verify Complete Safety Project]Z &R L £,
4. BN (T X, [Verification Process succeeded] & RRESNET .

1 [T T X2 T 2]

" TWINSAF;: PLC TOOLS SCOPE WIND!

[ tessessswsswssww
1 @ Verify Safety Project
igrssspansansass :
W Verity Complete Satety Project

! ¥ Download Safety Project

iy Delete Safety Project
1 LF‘ Customize Safety Project

s¥  Multi-Download Safety Project(s)
| éa" Show Orline Data

Sort TwinSAFE Groups

¢ [Build 4022.29 (Load=d +| _i 5 H1 | E & &) %
[ —

¢ sample_TwinCATS - Microsoft Visuel Studio
FILE EDIT VIEW PROJECT BUILD DEBUG TWIN

e-0 Bro-LEM N -

Solution Explorar * B X
W o-@| &=
Search Selution Explorer (Ctrl+:) P

& Solution ‘sample_TwINCATS' (1 project]
a ol sample_TwinCAT3

Edit Twin: — 3 d SYSTEM
- ' =) MOTION

Check Safe Addresses 3 PLC

Genarate Documentation 4 [ SAFETY

- o [ rmfrie et 1 |

Export Project (as xml file)
Export Project (as bin filz)

TWIMSAFE | PLC TOOLS SCOPE WINDt

D¢ sample_TwinCAT3 - Microsoft Visuel Studio

1 o Werify Safety Projack FILE EDIT VIEW PROJECT BUILD DEBUG TWINI
- e -sa LA E L L L B L L & 3 1 21} .

3. 4% Verify Complete Safety Project 9 - Bro-SHWM ¥ r Q-
| =¥ Download Safety Project  [Build 4022.29 (Londed ~| - i - |2 < @ | (0 .
1&g Delete Safety Project solution Explarer v § X
1 &5 Customize Safety Project & ord | o=

&¥  Mult-Download Safety Project(s) Search Selution Explorar (Ctrl+:) 2=
1 #a" Show Ornline Data ] solution ‘sample_TWINCATZ' (1 project)
Sort TwinSAFE Groups b a4 gl sample_TwinCAT3
Edit TwinSAFE Group Order b @l SYSTEM
=] moTION
Check Safe Addresses b PLC
Generate Documentation 4 |5 SAFETY

b P et

Export Project (as xml file)
Export Project (as bin file)

Display Datasets CRCS

B 6-17. FSoE v X4 7O%4S5 LDWKREE

3£ : [Verification Process failed]& RRENzi5E. 1 2DFy bT—- LICEIL FSoE AL—T7 FLAM
BHREELGVHERNDS Z. 62ENREXFREL TS,
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(2) L7055 L% FSoE YR AMBIZAH O—KLET,
1. [TWINSAFE]#4 7 h\ 5[Download Safety Project]% %2 1) w9 LE T,
2. BREEAHEZLIEWVEIY Y LET, ChICKYFDA—FiMfTThbhET,

A A X i X X K K] \ = -
3 TWINSAFE PLC  TOOLS SCOPE WIND e i

t o Verify Safety Project

Download Safety Project

1 l ¥ the corresponding addresses configured in the safety project?
TES “Delete Safety Project
145 Customize Safety Project H T

2.4 @ Jol veam | | #ee |
1

| % Verify Complete Safety Project : f ~ | Check if the addresses configured on hardware terminals match
~..’.....-................... X

¢ Multi-Download Safety Project(s)

4 ¢¢" Show Online Data

E 6-18. FSOE v X2 7O S5 LMA Y O— FEI#A

(B) Foro—FEREHIZELET,
1. [Login]? FICTTiEEEZAALNext]Z I U v LET,
* [Username] : Administrator
* [Serial Number] : 6. 2ETHELEI 7ILF2/N—
- [Password] : TwinSAFE
2. [Download Result]® 12T, 2THILTWAZ E#HELT[Next]Z2 ) v o LET,

3. [Final Verification] ? 712 T, &&T— 2 ICREMN RN & #HER L T, "l have manually ~"DIEH
IZFzvo AN, [Next]Z 2 Uy LET,

4. [Activation]® J1ZT. BE[Password]# AA L. [Finish)Z2 ') vo LET,

Download Project Data (Term 2 (EL6900)) e Download Project Data (Term 2 (EL6900)) =]
Steps Login Steps Download Result
Login tesscssmsasans . ‘ | -
Username: 1 Administrator » niguration Lataset peaeasdey
] : Download Result Output Mappings H o :
1 - 1 p
Serial Number: ' H Groups H @ 1
erial Number; i 622353 E ﬁ> MINSAFE Connections ' ) E
1 Functionblocks i &
Password: e : netont L N
Aemmmmmmmm—— Remeeeeeeneses — = A
T rmmcmman ! | T 1
1.8 Next 1 cancel | 2.3 Nex %[ cancel
Download Project Data (Term 2 (EL6900)) p— @ Download Project Data (Term 2 (EL6900)) . a
Steps Final Verification Steps Activation
Username: Administrato
Final Verification Serial Number: 622353

Activation Password:
L e e o oo et e e
manually!
™ S . T
3 TN (o 4. }[ Fneh 3 [ _
6-19. FSoE Y24 7RSS LDAyvA—F
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6.4 TwinCAT B>z ) FDOETAHE
[ L&IZ. Safety Motor Control Reference Kit ICERIEAZITLN, R—FEDT A aVIZEZFAALZTO

TILEEMESETLEELY,
LIFZIZ. TWinCAT 7B x4 F2EFTT S

FTOFIEZRLET,

(1) [FLsIZ, EtherCAT BEAHERELET. AETIE. EthreCAT BIERH% 250us (2T BHED

HEFERLET,

1. TWINCAT3 D L R T LR F+— ¥ W 1) —T[SYSTEM]—[Real-Time]ZIEIZHV Y v o L. FTANTF 4«
BEEZAEET,

2. [Settings]# 7&#0 Vv I LET,

3. [Base TIMe]D FILEF DU A a—mMi5"250us"E#RBIRLET,

4. TWINCAT3 DL R T LY H—2 ¥ Y 1) —T[SYSTEM]—[Tasks]—[PlcTask]ZIEIZC~2 Jv & L., 7O
NTABEEZRAEET,

5 [Task|Z 7&#0)vo LET,

6. [Cycle ticks] EBIDERFE A —a—ITHEWNT, REVERZT1"E#H/ELE T,

7. [Cycle ticks| G RIDEETE A — 2 —D{EAY. "0.250ms" 1> TSI L EHRELET,

fa] Solution "TwinCAT Project17' (1 project)
4 ] TwinCAT Project17
4[] sysTEM
.
b 0% Real-Time |
[ asks
=T= Routes
815 Type System
[E] TeCOM Objects

1.

&) Solution "TwinCAT Project17' (1 project)
4 ] TwinCAT Project17
4[] sYSTEM
1 License
P @) Real-Time

B Taska, —
B 4. = PlcTask
sf= Routes

#in Type System
[E5] TeCOM Objects

——
| Settines | Online  Core Boost  Priorities  Debueeing
-

Router Memory

Configured Size [MBE]:
Allocated J Awvailable:

Aovzilable Cores
Shared / |zolated: 1
Twin CAT Core Boost [

Global Task Config
Maximal Stack Si:

Read from Targe

| Task | 5- Parameter [Online)  Add Symbals

L
i
L

[I—
Ilarme: PlcTashk
B futo start
] Auta Priority Management
Priotity: 20 =
[ ———— o———
Cyele ticks: | 1] =1 | o2sn | ms
- e et -
Star wdula i =

7.

.
)= input update

il

Core | RT-Core [ Base Time J_Core Limit L
0 B Def.. 1250 s ~ |B0 % ~

6-20
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(2) ®IZ. EtherCAT RI#iE— K% DC RE— FICRET HFIEZRLET,

. TWINCAT3 D L R T L #+— T ¥ Y 1) —T[Box X (Renesas EtherCAT RZ/T2 SafetyMotorSolution)]
o)y o L, TANT EEEREET,

2.[DCI12T&EV YUYV LET,

3. Operation Mode T. [DC-Synchron]Z#iRLF,
4. [Advanced Settings...]Z#2 U v o LET,
5
6
7

—_

. [Enable SYNC1IZF =z v o H#ANET,
. [Shift Time (us):]IZT. SYNC1BIYRAHDRERIA I VT EHRELET,
oKV Vv LET,

] Solution TwinCAT Project17 (1 project)
4 o] TWinCAT Project17
b (@l SYSTEM
MOTION
3 PLC
b [ SAFETY
C++
VISION
(& anaLyTICS
4 /0
4 "% Devices
4 == Device 1 (EtherCAT)
*B mage
*8 |mage-Info
2 SyncUnits 2_
Inputs

3
4
——
14 - OUtpUts General EtherCAT 'BC |Process Data  Plz Slots Startup  CoE - Online  Online
b b o
I

& InfoData 1.

Operation hMode: 'EDTSVTCI'TOn- e :l 3'
[ e T T T T T o -
T Advanced Settings.. 1
e === = 4.

Advanced Settings *
&-{BembiedinE Distributed Clock
Chyzlic Mode
Operation Mode: DC-Synchron £
B Enable Syne Unit Cycle (s} 250
SHMC O
Cycle Time ist Shift Time (us)
O Sync Unit Cycle =1 ~ User Defined o
() User Defined + SYNCO Cycle
250 =0 - ]

(] Based on Input Referancs

B Ensble SWNS O = a
SYNST
) Syne Unit Cycle T e B e 20 e e
_O 500 Oyl w1 || Shit Time Gisx 0 1
I o l
5_ B Enable SHMC 1 1 " JBased on Input Reference
= -

[_] Use az potential Reference Clock

_____ ,
7o T2 ome
=d

B 6-21. DC RRAE— FOHRZE 1
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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 W SAFETY Genersl  Adspter] EtherCAT lonine ook - nline -
i - oy e
VISION Meti: 9, 101862723121 I[ Advanced Settings.. ] 1
& ANALYTICS Diata rat 100 MEit ---?-tz-ﬁ-t'-?l----l
'ata rate: 1t s ot onfguration File ..
4 /0 —: 5
4 L Devices Syne Unit Assignment..
Topology...
Advanced Settings *

m-StateMachine 11, Digtributed Clocks
Lyl L ranes

DC Mode
.............................. B 4utomatic DC Mode Selection

DO in use

Redundancy
(- Emergency Eox 3 (Renesas EtherCAT RZ/T? &:

- 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

E 6-22. DC RI#E— FOKRE 2
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©)

RIZ. EtherCAT %y FT—Y DEE

EEMELFET,

1. TwWinCAT3 DLV R T LT r—T ¥ Y1) —T[l/O]—[Devices]—[Device X (EtherCAT) ]#IEIZY
Dy L, AT BEEZHRAETET,

o > w BN

[EtherCATIZ &0 v LET,
[Sync Unit Assignment...]& % ') v % L. Sync Unit Assignment V4 > F I ZRZEFET,

Task Hi<default>[ZEFRE SN TWDIES., PlcTask IZEELET,
[ApplylZ o ) v L%, [OKIZY Uy LET,

fal Solution TwinCAT Project17' {1 project)
4 gl TwinCAT Project17
b @ SYSTEM
MOTION
b PLC
b [ SAFETY
E C++
VISION
ANALYTICS

4 fs]
4 T

————
General A.dapterl EtherCAT Il:lnline CoE - Online

Metid 2. 10166272 21 ( Advan 3 £ ]
.
Data rate: 100 MEit/= Export Configuration File .
'--------------l
l Syne Unit Assienment..
e et |
Topology..

B Sync Unit Assignment *
Device Syne Unit Mame RepeatS.. Task 0K
Term 2 [ELEI00) <default> PloT gk Cancel
Bowx 3 [Renesaz EtherCAT RZ...  <default:
Apply
*

B 7 Sync Unit Assignment

Task |

Device Sync Unit Mame Fiepeat 5... L EK_ _|
Term 2 [ELESOO0) <default: F'I&Tﬁk_ 5_ Cancel
Bow 3 [Renesas EtherCAT RZ... <default: L [Pl=T azk] 1
4. tox=- o 3
I
I
I
I
I
I
lj
)
I
I
i
Sync Unit Names: % Predefined Sync Unit Mames: Force Sync Unit Tasks: 5
| | [
| | | | PicT ask

E 6-23. Sync Unit Assignment &

RO1AN8173JJ0100 Rev.1.00
2025.12.19

Page 47 of 197
RENESAS



RZ/T2M, RZ/T2L ' IL—TF

Safety Motor Control Reference Kit 2 4 — k7 v 7<= 2 7 JL(EtherCAT/FSoE)

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)

6-24. Run mode M BAtE
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(4) RIZ. TwinCAT3 & Safety Motor Control Reference Kit D&tk B E R L £ 9,

1. TWINCAT3 D Y R T LY F+— ¥ Y 1) —T. [Box X (Renesa EtherCAT RZ/T2 SafetyMotorSolution)]
EXINO Yy, TanT(BEEEREET,

2. [Online]2 7&#49 v LET,

3. "Current Status"AS[OP]IZ% » TLMRIEL, TwinCAT3 & Safety Motor Control Reference Kit HV#E#5k
SNTWNBKETY,

Solution Explorer A Al TwinCAT Project!? + X
a B '| ©- T | flzl Genersl EtherGAT DG FrocessDats Ple  Slots  Startup © 2. '_D_nlge_:
Search Solution Explorer (Ctrl+:) P~ State Machine
] Solution 'Twinc,gT Project17' (1 project) Eiootstrap Surrent Stete prm———— .:
- “J TwinCAT Project1? Pre-0p Sae-Op | e ——
b |8 SYSTEM Requested State: arF
Op Clear Errar
MOTION 3.
DLL Status
Port A Carrier / Open
Ceet Fart B: Mo Carrier / Closed
VISION Mo Carrier / Closed
& ANALYTICS —
4 1o Me Darrier # Olosed
4 %5 De\rices. File Access over EtherDGAT
4 == Device 1 (EtherCAT) Diownload... Upload...
*8 mage
w8 Image-Infe
> 2 SyncUnits Name Online Type Size =Addr..  In/Out
b i Inputs #1 Error code 8736 UINT 20 T30 Input
E o Io;'tg“ts #1 Statusword 4616 UINT 20 750 Input
?T’” :t(aEKHDD) #] Modes Of opera... 9 USINT 1.0 770 Input
4 i
erm # Position actual v, -1313 DINT 40 780 Input
b S Infabata # Veloci I 0 DINT 40 820 |
b B Term 2 (EL6300) 1 . h elocity actual v... X ) nput
___J- TemdloO) #1 FSOE 00 00 00 00 00 00 FSOE_84FA.. &0 86.0 Input
I3 33 Box 3 (Renesas EtherCAT RZ/T2 SafetyMotorsolution) : 1 WeState 0 BT 0.1 15223 Input
TP = e e #! InputToggle 0 BIT 0.1 1524.3 Input
#| State g UINT 20 1560.0 Input

B 6-25. TwinCAT3 & Safety Motor Control Reference Kit DiEftiREEDFESR

(5) RIZ. TWinCAT 7Sz 4 FOETEIEERLET.
1. TWinCAT3 IZH W T, [Login| R4 >&#5 1 vo LTPLCIZBS AV LET,
2. TWinCAT PLC Control 7 4 & FUOMNRTREINDD T, [Yes]|EEIRLET,
3. [Start]R42 %42 Y vs L, TWinCAT 70>z 4 FEEFTLET,

Window  Help
1. TwinCAT PLC Control X
cho. = re
- = safety_PLC_project_1 {1 = l-—z | The application 'Port_851 doss not exist on device 'TwinGAT_Project17. Do
= wou want to create it and proceed with download?
2.
_ | l Mo Details. ..
Window  Help 3
ach.. = A
r
~| _ 0 safety PLC_project 1~ | 4= 4
S

B 6-26. TWinCAT 7O Y FDRTFIE
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6.5 BNMEMERRAIE
AZETIL. Safety Motor Control Reference Kit DENEHEEFIEZHBALE T,

6.5.1 Safety Drive #8EM;&IR
(1) STO #ae%EIRT 5158

SW9 & SW11 23 R T OFF MIKkHEE T Safety Motor Control Reference Kit Z#2&j L T =&Y,

SW11

E 6-27. STO ##ED SW =RE

(2) SS1-t#EexEIRT 5158
SW9-1 & SW11-1 % ON MIKEE T Safety Motor Control Reference Kit Z#2&j L T 72 &Ly,

SW11

6-28. SS1-t #8ED SW RTE
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6.5.2 CiA402 BiEE— FDEIR
(1)

AT vy, TaNRT BEERZRAETET.

[Slots]Z2 T&#9 Uy I LET,

[Slots]2 7D EEE®D[Motor1]47% 2 ) v LET,

[Slots]? TDAEEM o CIAd02 BIEE—RZEV ) v LTERLET,
[<IRZ2 &R LT CIAMO2 BMEE— FEEELFET,

[Slots]2 7D EEEmMD[Motor1]4iT# R T BIR L 1= CIAMO2 BMEE— FIZCH > TWA T L AL ET,
TwinCAT3 M[Activate Configuration] 74 2> %% 1) v % L. Run mode ODBEEEFZIT> T ZELY,

TWINCAT3 DL R T LY #+— ¥ 1)—T. [Box X (Renesa EtherCAT RZ/T2 SafetyMotorSolution)]

WE-|o-a|p=

Search Solution Explorer (Ctrl+:)
[ Solution TwinCAT Project17' (1 project)
4 ] TWinCAT Project17

bl SYSTEM
MGTION
PLC
] saFETY

v -

Ce+
VISION
&l ANALYTICS
4 170
4 ¥ Devices
4 = Device 1 (EtherCAT)
2B Image
2B |mage-Info
b 2 SyncUnits
3 Inputs
P B Outputs
b [ InfoData
13
4

Lt T 1 =
b 2 Module 2 (FSOE module)
b WcState
b [ InfoData

Solution Explorer AL Al TwinCAT Project1? = X

P T UKL e )
] = Box 3 (Renesas EtherCAT RZ/T2 SafetyMotorSalution) II

Genersl EtherGAT DO Procsss Dats 2o : Slets P startup Inline  Online
o- | ———
Slat Madul Moduleldent Mod.. Moduleldent  Description
3. 5 Motor | csv 00031 9800 Jl app  O:O041 8800 Frofle position mode 4.
WS SFoEMator 1 FSOEmoduls  GWD0G13800

€ SFOE Matar 1 FEOE module Oa0061 9800

File Edit View Project Build Visualization Debu
e-o|B-h-EP| XA
o

* Build 402619 (Loaded) 7 r| _F |2 <&
Solution Explorer

Do a|

Search Solution Explorer (Ctrl+:)

6-29. CiA402 ENEE— FOERE
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6.5.3 FSoE BIEDHEIL - E— 2 FLLERDARR

(1) 6.4ZE%FEML. TWinCATPLC FO5 S LERSZ—FLET,

()

BREREEHRELETT,

1. TWINCAT3 DL AT LI A—T ¥V 1)
[TwinSafeGroup1]ZBIZERLET,

2. [TwinSafeGroupl.sallz&2 ') v Y LET,
3. [Open)%:&iIRFTHE. TWINSAFE TS T4 hILI T4 3DREET,

4. TWinCAT3 IZH VT,
5. [Show Online Data]# %~ ) v LE T,

[TWINSAFEIAZa2—%2 1) v LET,

6. TwinSafeGroup M\ Error TH5Z L #HEELFET,

—T. [SAFETY]—[Safety_Drive]—~[Safety_Drive Project]—

] Selution ‘TwinCAT Project17' (1 project)
4 o TwinCAT Project17

Twin5afeGroupl.sal # X

b @l SvSTEM - Network1
MOTION
[ PLC i safeDecouple
; % FEDecouplel
4 5| SAFETY ecouple

4 |3 safety_project_1
4 1 safety_project_1 Project
] References
"?, Target System
wd GVLs
e User FBs
4 |:% Twin5afeGroupl
ALLS Sl ] GBS e s

MwinSAFE ] PLC

INPUT1 [3] Declni
INPUT2 [8] Decln2
INPUT3 O] Decln3

. INPUT4 Declnd
_ 1 Bl B8 TwinsafeGroupl.sal 2. - El
&8 safety_project_1 Instancla O-p;----.: > INPUTS 8] Decln5
5I+SI+ON __o?en_\n\TtF == INPUTG O] Decin
B AMNALYTICS <»  View Code INPUTT El Decin7

INPUTS 3] Decing

——————————— DecOut] QUTPUT1
——- QUTPUTZ
—_— QUTPUT2
——————— DecOut4 OUTPUT4
— QUTPUTS
= QUTPUTE
—————————————— DecOut7 ouTPUT?
—_— QUTPUTS

| Team Scope  Tools  Win
Q’“_"-'if?Safety Rfaai TwinsafeGroupl.sal & X
o i i Group ig in state ERR w the anling view are not
¢ " rify Complete Safety Project

i+ Download Safety Project

% Delete Safety Project

f‘ Customize Safety Project

=% Multi-Download Safety Project(s)
@ Download Safe Address

@ Delete Safe Address

—

Metwork1

- | safeDecouple
FBDecouplel

—————————————— DecOut] QUTPUTT
——- QUTPUTZ
— QUTPUT2
——————— DecOutd QuUTPUTA
—_— OUTPUTS
= QUTPUTE
— DecOut7 QUTPUTY

QUTPUTE

INPUT1 8] Declni
INPUT2 0] Decln2
INPUT2 [O] Decln3
INPUTA 0] Declnd
INPUTS 0] Decln5
INPUTE O] Declné
INPUT? }3] Decln?
INPUTS 3] Declng

State: 0x01

B 6-30. FSoE ;& {EREBOHERE
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7.
RDESICBELET,

BIEWKRIZAR— FE®D LED13~LED31 THHEZE TEE I, FSoE D@EEIREMN Error D EZIET

RZ/T2L-A RZ/T2L-B LED

PL-SWEI{E

PL-SWEHE

FSOEN A F1Ri&

FSoERXF—b

{RAEEZEUER Y F

RZIT2MADE—H{FIEER

E— il

LEDIRRERLHI
y=14)

6-31. RZ/T2L-A, RZ/T2L-B LED(Error 1Kf&)

(3) RIZT. AKHErmAckin ZHICEEZEZTAHFT,

1. TWINCAT3 DY AT LI R—T ¥ Y1) —T, [MAIN.bErrAckin]Z 4 ) v L. TR/ T 1 BEZMHE

TET,
2.[Online]# 77wy LEY,
3. [Write]##% ') w4 L. "Set Value Dialog"™ 1 > KO %#BEET,
4. [Decll="1"#EEFAHET,
5 [OKI22 ) vyo LET,

6. BE. "Set Value Dialog"™ « > KO %BZE. [DecllZ"0"#EEAH. OKIZV UV I LET,

Solution Explorer MRl TwinCAT Project17 # X TwinSafeGroupl.sal

Walue: 001 01)

Dec:
Hes:

Comment:

Set Value Dialog X
Iﬁlﬂ:l‘-| @-E‘N,‘E Varisble 2. 1 oniine | 4 I_|__| 5 — o
N T Dec: . 1 1 - I oK ]
Search Solution Explorer (Ctrl+) D - e T o
%3] Solution "TwinCAT Project17 (1 project) Naw Vsl Rl 3.1 wm 1 Hex Ll ]
4 gl TwinCAT Projecttz &  ————— - v
bl SvSTEM Commen &
MOTION
4 PLC
4 safety PLC_project 1
b =] safety_PLC_project_1 Project
4 Df safety PLC_project_1 Instance
1 Blelasklnoits 2
| RN 3 MAINbERRAcKin
3 [ PicTask Oufputs —
TwinCAT Project17 & X Set Value Dialeg x
“arisble  Flags Online ———
1] 6. ‘ oK I

0x00

E 6-32. AS A ErrAckin ZH~ADEZAH
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7. TWinCAT L CEEREZHE LTI, BIEILE TN TwinSafeGroup AS RUN JREEIZA Y F T,
8. ZMNEE, R—FEDLED [T TFRDLSIZHY £,

TwinSafeGroupikfi&
Group i in state RUN
=1 MNetworkt
] oo ho¥
INPUT1 EI Decinl ————————— DecOutl QUTPUT
INPUT2 E Decin2 —————————  DecOut2 QUTPUTZ
INPUT3 E] Decln3 ——————— DecOut3 QUTPUT3
INPUT4 E] Decind ————————  DecOutd QUTPUT4
INPUTS E] Decln —— DecOut5 QUTPUTS
INPUTE E Decing ————————— DecOutt QUTPUTE
INPUTY E Decln?7 ——————— DecOut? QUTPUTT
INPUTS E Decin@ ———  — — DecOu QUTPUTS
State: 0x01
RZ/T2L-A RZ/T2L-B LED LEDYREEM.{FI
PL-SWENE PL-SWEHE |:| SRUT
FsoEwz oMM [ | ARSI XA Y F T
_ £5ip
FSoEXF— bk RZIT2ZMADE— EILER SRR

6-33. TWinSAFEGroup # & U RZ/T2L-A, RZ/T2L-B LED (RUN 1K fE)
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(4) REESODAHNZITVET,

1. Safety Motor Control Reference Kit LM SW8 & SW10 #H L £9,

2. R—FhoREEBNHAINIBEE. R—FLED LED44 ~LED51 A2 THRITLET,
3. TMEE, J7UU2arTAVIDETTAUNREKRRIZTEYET,
4,

Ff=. R—FEDLED FTREDELIIZHYET, RZT2MADE—FFLERESLVE—2HE
BT LED AVUEATLE Y,

TwinSafeGroup{Rig

TwinSafeGroupl.sal # X

Group iz in state RUM.

- Network1

i safeDecouple
"% FEDecouplel

INPUT1 Decini O OUTPUTI

iNPUT2 ] Decln2 O outpuT2
INPUT3 Decln3

IMPUT4 [ Decind

LY OUTPUT3
DY OUTPUT4

INPUTS Decin5 [ OUTPUTS

INPUTE Declnt [B OUTPUTE

INPUTT Decin? (¥ QUTPUTT

INPUTE Decing T g0y OUTPUTS

RZ/T2L-A RZ/T2L-B LED LEDIREERLHI
PL-SWE{E PL-SWEE [ ] =n
e - =T
FSOET R FIRAE |:| RERSELZA Y F

FSoEXF—h RZIT2MADE—FEILER S

B 6-34. TWinSAFEGroup & & U RZ/T2L-A, RZ/T2L-B LED (R£&{EE A H HikEE)
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6.5.4 CiA402 State Machine il %
6.5.4.1 Operation enable ~NB# A%

1.653FENFIEETLN. RZT2M AN E—FBLERZHEBRLTLEELY,

2. TWINCAT3 DA T LI r—T ¥ Y1) —T, [Box X (Renesa EtherCAT RZ/T2 SafetyMotorSolution)]—
[Module 1]—[Inputs]—[Statusword]Z 4% FILY ) v o LET,

3. [Flags]? 7&#HE £ 9,
4. [Statusword]® Display mode & Hex [CZEE L F T,
5. [Online]® 7 #BZEE 9,

6. [Statusword]® 3bit EA0 THAHAZ L ZHRELEFT ., 1 THHIHFE( Fault IREETIT DT, Fault hh 5EIF
THOUNBETSBHENHY £F, 6542 EQNEFITLN, Faut h 5 BRLTLEELY,

Solution Explorer S I Al TwinCAT Project17 + X _
@tl-|o-a| p=]
Search Solution Explorer (Ctrl+:) P~

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

———
wariabled _Flaez 1 Online

[ Swap E and HIEYTE
Swap 3' i and HIWORD

Display Scaling: (none) e
b i:CSJTTIEg:\J Drizplay Mode: 4. !.Hﬂ ________ V_-i
b PLC
b |E3 SAFETY
IE C++
VISION @
& anaLyTICS
4« Evo Tincatprojecti7 = x P
4 L Devices —— — 5.
4 = Device 1 (EtherCAT) Warisble | Floes | D0es
A Image alle: gm-g; -------- 1 6-
5o Image-lnfn ew alue: ‘“m--aase-' T
b2 SyncUnits
B Inputs Comment: obiect 0x6041:0
b [ Outputs
b [ InfoData
b i Term 1(EK1100)
4 o€ Box 3 (Renesas EtherCAT RZ/T2 SafetyMotorSolution)

4 22 Module 1 (csp)
4 Inputs
e L Ol B G gy
2. EdEeEsl
#1 Modes of operation display
%1 Position actual value
#1 Velocity actual value

b [ Outputs

6-35. Operation enable ~DE#Fi% 1
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7. TWiNCAT3 DV AT LI R—T ¥ Y1) —T., [Box X (Renesa EtherCAT RZ/T2 SafetyMotorSolution)]—
[Module 1]—[Outputs]—[Controlword]Z 4 ) w2 LE 3,

8. [Online]l? 7#FE%ET,
9. [Write]R2 »&## L ET,
10.15 #EFRAHFT,

@i o-a| p-
Search Selution Explorer (Ctrl+:)
] Solution TwinCAT Project] 7' (1 project)
4 ol TwinCAT Project1?
b (@l SYSTEM

VISION
& AnaLIcs
110
4 Devices
4 = Device 1 (EtherCAT)
28 Image

48 Image-Info
2 SyncUnits
Inputs
B Outputs
& InfoData
[ Term 1 (EK1100)
=2 Box 3 (Renesas EtherCAT RZ/T2 SafetyMotorSolution)
4 42 Module 1 (csp)
4 Inputs
¥ Error code
Statusword
Modes of operation display
Position actual value
Velocity actual value
4 BLOUIRUIS
7_ I = Controlword 1
"B farget posmion

[

*
*
*
*

polution Explorer A Al TwinCAT Project1? + X

Variable  Flass | Onine_| 8.

alue 0
Mew Walue Force Releaze 9 . r Write

e
Comment;: oblect O 0400

Set Value Dialog 10. X
________ =
Dec: 1 19 ! 1 ok :
_________ 1 ——
Hex (Ox000F Cancel

6-36. Operation enable ~MDE K% 2
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11.[Statusword|DEZFER L 9, 2bit BA 1 [TAH > TULWhIL, Operation enable ~DBIFEA LI L TLVE
ER

12.7"— FE®M RZ/T2M A LED (LED8 ~LED15) #R % Z & T3, Operation enable ~DEH £ HERT 5
CENTEEY, FRICHERBAEEZRLET,

Statusword
“Watigble Flagz  Online
Walue: Osd 237
Pew alue: Faleaze Write ..
Comment: objact D:5041:0
RZ/T2M LED LEDIRRERLHI
=1
Motor Start Motor Error =T
CPUO #IHMERLTH U7
Operation eneble Fault BL KR
CPU1 #IHA{ERRTH Safety Drive =K
B 6-37. Operation enable FEFE 5%
FRZIT2M ADE—AR FEIEERZHEBR SN THMES. Operation enable ~DEFIL KL,
Fault ~8B#% L9,
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6.5.4.2 Fault ™o DERAE

1. [Statusword]® 3bit BM 1 THSHEIL Fault IREETT, F/=. R—FLDLED14 %R 3¢ TH,
Fault IREEZHIBrF 2 LN TEET,

Statusword
Warigble Flags  Online
“Walue: O 208
e Walue: Release Write
Comment: object O:A041:0
RZ/T2M LED LEDIRREFLAI
=1
Motor Start Motor Error (3) =T
CPUO #IHMERLTH =T
Operation eneble Fault BL R
CPU1 #IHMERETH Safety Drive BT
(3¢) Motor Error LED(LED12)(. CPUOCE—FHIFHSRAFADIS—hRHTNEBAICR]ITULET,

6-38. Fault RREE D5 5 ik
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2. TWInNCATS DY AT LI R—I vV I1)—T

. [Box X (Renesa EtherCAT RZ/T2 SafetyMotorSolution)]—

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

[Online]? 7 #MZEE T,
[Write] R2 > ##LET,
128 % EFAHFET,

o o &~ o

[Statusword]® 3bit BN 0 THAHAZ L EHRELET, N T Fault M5 DEIF/EIET T,

@i o-e| sl
Search Solution Explorer (Ctrl+:) P~

&1 Sclution "TwinCAT Project17' (1 project)
4 o] TWinCAT Project!?
b (@ SYSTEM
MOTION
b pLC
B |G| SAFETY
[ed o+
VISION
& Aanavmcs
4« Fwvo
4 *é Devices
4 == Device 1 (EtherCAT)
“B |mage
=8 Image-Info
2 SyncUnits
Inputs
W Outputs
i InfoData
[ Term 1 (EK1100)
=2, Box 3 (Renesas EtherCAT RZ/T2 SafetyMotarSalution)
4 o Module 1 (csp)
4 Inputs
#1 Error code
#1 Statusword
#1 Modes of operation display
#1 Position actual value
&

LT T T T T

Velocity actual value
4 W Outputs. — —
2. I & Controlword 1
W fos peston

bolution Explorer A Sl TwinCAT Project17 + 2C

Variable  Flags '_Dmne-l 3.
=

Value: o

4, M

[

Mew Value: Force.. Releaze

Comment: obje ot Ox=6040:0

Set Value Dialog 5. x

Dec 1124 oo |
C s & x on & o5 o ] —————

Hex: [x0030 Cancel

2

] 221

object 0:504 :0

Statusword

TwinCAT Project]7 + X

atiable Flags ~ Online

“alue:

Mew Walue:

Comment:

6-39. Fault ™ DER/AE
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6.55 E—AEEAE
6.5.5.1 csp mode

1.652ZENFIEEITLN., E—F D CiA402 B EE— K% cspmode ICLE T,
.6.53 EMFIEZEITLN. RZT2M ADE—FFEILERE=MEBRLFT,
. 654 EDFIEZEITLY. CiA402 R T7— k< L > % Operation enable [ZL F 9,

.TWINCAT3 DY AT LI R— ¥V 1)—T

*. [Target position]Z2 ) v LET,

. [Online]? & E. [Write] R2 V& LET,

. E—4HEEEL., 3600.0deg IZEBLET,
. TWIinCAT3 DL AT LY F—T+ Y 1)—T. [Position actual value]Z2 ) v LE7,

2
3
4
5
6. 36000 ZE EiAH, 3600.0deg [CHEBNT DL I E—FIANUEERTZHLET,
7
8
9

. [Online]2 7 ZBAE. {EA 36000 [CH> TSI EZERLET,

@E-|o-a s
Search Solution Explorer (Ctrl+:)

fad Solution TwinCAT Project17" (1 project)
4l TwinCAT Project17
b @l SYSTEM
MOTION
b PLC
b 4 SAFETY
E Ce+
VISION
& anavmics
4 1/
4 "L Devices
4 == Device 1 (EtherCAT)
B | mage

P

+B |mage-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
[§ Term 1 (EK1100)
«€ Box 3 (Renesas EtherCAT RZ/T2 S8
4 o2 Module 1 (csp)
4 Inputs
#1 Error code
#] Statusword
#|_Modes of operation dis|

v v v TT

8- #| Position actual value
Ly ity mm vaime 9
4 [ Outputs
(Lol QL
4. | E Jerget position |

P aw, Module 2 (FSOE meodule)

[ Soluton Explore R vincatprojec7 = < [ I

- _l 5.
Varisble Flags | Online 7 5
Walue: o -
P
P ale: Force.. Releasze | Write I
Comment: object 0:607 A0
Set Value Dialog 6. X
e || T mm——e 1 I_ [ ——
o 00 D T
_ Hex 0400008CA0 Cancel
| Float 5.0446745e-41
— Bool a 1 Hex Edit...
—  Binam A0 8C 0000 4
—L  Bit Size: o1 8 O16 @32 Osd O

TwinCAT Project17 & X
L_________________________________] 9 L____________________________J

warisble Flagz  ©nline
vl |_ [ ——
> alles 36000 I
- -
Comment: obie ot 0x6064:0

E 6-40.csp E— FOEERER
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6.5.5.2 pp mode
1. 652 EDNFIEFITLN. E—2 D CIA402 BI{EE— FZ% pp mode [IZLFET,

2. 65.3EDFIEZTL., RZIT2M ~ADE—ZFIEEREFHEBELFT,
3. 654 EDFIEZEITLN. CiA402 R T— k< < > % Operation enable [CLF T,
4. TWinCAT3 DL AT LI R—T vV 1)—T, [Profile velocity]Zz 2 ) w9 LE 9,
5. [Online]? 7 Z#BAE. [Write] RZ V&L ET,
6. 30000 #EEAH, HETOT74)L% 3000.0 rpm [CRELET,
7. TWINCAT3 DY R T LI HR—T ¥V !)—T, [Profile acceleration]# 2 J v o LET,
8. [Online]2 7 ZFAE. [Write] K2 &#HLET,
9. 150000 #EEAH, MEE IO T 74 L% 15000.0 rpm/s [IZFRELET .
Gj ELI '| T@' - | )E “arigble Flags :E"E;i '
. - 5
Search Solution Explorer (Ctrl+:) P~ Walua: 0 "
R Solution TwinCAT Praject17" (1 project) New alue: e A e 1
4l TwinCAT Project1? ===
b .ﬂ SYSTEM Comment: object 0:4081:0
[
b EL?:TION Set Value Diglog 6. >
[ o R
VISION ———— Hex C00007530 Cancel
[ AmaLmcs E| ,
. /O — Flaat: 4.2038954e-41
4 ﬂ% Devices
4 = Device 1 (EtherCAT) Book 0 1 Hex Edit.
=0 Image
+B Image-Info Binary: 30750000 4
b2 SyncUnits Bit Size: O1 08 O1s @2 O O7
B Inputs
b [l Qutputs
P [ InfoData - e
b [ Term1(EK1100) varisble Fres | 201 8, 8.
4 & Box 3 (Renesas EtherCAT RZ/T2 Saf Walue: i}
4 R Medule 1 (pp) Mew Walue: Force .. Release = -WrEe- -l
[ Inputs I=====
d ‘ Outputs Comment: object 0xG083:0
B+ Controlword
4. - Target position _ ’,7 Set Value Dizlog 9. bt
& Profievelocty | B~ e
7. 1 Profile scceleration 1 — D= 15000 I
I+ Profile deceleration Hew Ox000249F0 Cancel
b a€ Module 2 (FSOE module)
Float: 2101547740
6-41. pp E— FOENEREER 1
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10.
11.

TWINCAT3 DL AT LI FR—2 ¥V 1) —T, [Target position|Z2 ) v LET,
[Online]® 7 #B&E. [Write]RE2 2L EI,

12. 36000 Z& &3AH, 3600.0deg ITBET HL D E—F~IBEEFTEHLET,
13. /RELE=TAT7 74 ILTE—42HEEZL. 3600.0deg [CEHILET,
14. TWINCAT3 ML AT LI R—T ¥V 1) —T, [Position actual value]#%2 ') v LET,
15. [Online]® 7 &FE. fEAY36000 T2 TWAH I EEZHRALET,
Solution Explorer R "incatpriec7 = < I
fay B2 '| o= | ﬁ|£| Waristle Flags | Online 1 11 )
—— 11.
Search Selution Explorer (Ctrl+:) P~ Walue: o
3] Solution "TwinCAT Project17' (1 project) Mem Value: Force . Release | e
4 gl TwinCAT Project17 ———
bl SYSTEM Gomment: obiect 0x607 Al
= MOTION
b PLC Set Value Dialog 12, x
b [ SAFETY —— e ] e e
e O \ To3CTh
| T —
VISION Hes 040000840 Cancel
ANALYTICS —n
d 170 N | Float: 5044674541
4 ¥ Devices |
F -P:\rlce'l (EtherCAT) — 8 EBool ] 1 Hex Edit...
+ Image —l
+B Image-Info ~ || Binan: ADBCO000 4
- i I
B & SyncUnits | Bit Size: 01 08 O 02 O O
P Inputs
b [l Outputs
[ InfoData
b IE Term 1 (EK1100)
4 o Box 3 (Renesas EtherCAT RZ/T2 Saf ] ]
4 2 Module 1 (pp) TwinCAT Project1y B X
4 Inputs - - 15.
# Error code Warigble Flags ~ Online
#1 Statusword . . ? Wl |-36-I:|I:|—D---i
14 i Llasles afogration disp —__—— S ———————————————————————
" #| Position actual value P Wetinee Felease
Sy seuaT el ,
4 W Outputs Comment: object 0606 4:0
SO IAPLD o
10- - Target position
1 |
B+ Profile velocity
I~ Profile acceleration Error List
- Profile deceleration Entire Solution - ||a 0 Errors ||| 1 0Warnings ||  00f 11 Messages | 1
b a® Module 2 (FSOE module) T i
6-42. pp E— FOE{EREE 2
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6.5.5.3 csv mode

1. 652ENFIFZITL. E—4 D CiAd02 FEE— K% csvmode IZLE T,

2000rpm TE—A2 A EERLET,

© ® N o 0o &> 0 DN

6.5.3 ENFIEZITLN. RZT2M ~ADE—FEILEREMBRLET,

6.5.4 EOFIEFFTLV. CiA402 R T— k< 2 > % Operation enable ICLF T,
TWINCAT3 DL AT LI FR—T ¥V 1) —T, [Target velocity]Z2 ) w9 LET,
[Online]2 T #RBE. [Write]R2 V& LET,

20000 #& EAH. 2000rpm CTEIEEG DL I E—I~ANREEFTEHLFET,

TWINCAT3 DL AT LI R—2 Y 1)—T. [Velocity actual value]z % ') v 2 LET,
[Online]? 7 #FE. {EA 20000 fHEICHE > TSI L E#HERLET,

RE-|o-a|p-
Search Solution Explorer (Ctrl+:)

R Solution "TwinCAT Project17 (1 project)
4 gl TwinCAT Project17
b @l SYSTEM
MOTION
b PLC
b JE| SAFETY
E C++
VISION
& anavmcs
4 E IfQ
4 L Devices
4 = Device 1 (EtherCAT)
B mage
+B Image-Info
2 SyncUnits
Inputs
B Outputs
[ InfoData
[f Term 1 (EK1100)
2 €, Box 3 (Renesas EtherCAT RZ/T2 Saf]
4 o Module 1 (csv)
4 Inputs
#1 Error code
#1 Statusword
#1 Modes Of operation disg
8 ¥ _Position actual value

AV VT W W

4. & Rrgetyeiocity }
P ax Wodule 2 (FSOE module)

Solution Explore R ncareoiecr - < T I

Wariable  Flags 1 Online

Walue: o '
Plew walue: Farce ... Releaze i_ :‘ri:.._ _I
Comment: object D:60FF.0
Set Value Dizlog 6. X
Dec  pabod ST
Hewx: 0«00004E 20 Cancel
— Float: 2.8025969e-41
~ Bool: a 1 Hex Edit...
| Binane 20 4E 0000 4
| BitSize: O1 08 O18 ©32 O/t O7

TwinCAT Project1? A X

Variable Flasgs  Online 9 .
Walue: 19981 1|
—— —
l, v

Comment:

object 00600

B 6-43.csv E— FOE{EREE
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6.5.5.4 hm mode

1. 652EMDFIEFITLN. E—4 D CiA402 I FE— K%Z hmmode [CLET,

2. 653EDFIEZEITLN, RZIT2ZM ADE—FFILERZEHEBRELET,

3. 654 EDFIEFFTLV. CiA402 R T7— kT L > % Operation enable ITLFE T,

4. TwinCAT3 DL R T LI F— ¥ Y1) —T, [Position actual value]Z% ') v LET,
5. [Online]2 7%BE. RMEDEZHERLET,

6. TWINCAT3 DY RATLIR—IxY!)—T, [Home offset]& 2 ) v o LET,

7. 0ICE-oTWBHIELZMHRLETD,

Solution Explorer MR TwinCAT Projectly + X
@i~ o-d| s
Search Selution Explorer (Ctrl+:) 2~

%l Solution "TwinCAT Project17' (1 project)
4 ) TwinCAT Project17
b @l SYSTEM
MOTION
b @ PLC
b [ SAFETY
E C++
VISION
ANALYTICS
4 170
4 L Devices
4 = Device 1 (EtherCAT)
*B Image

5.

“arigble Flags ~ Online

Walue: 20637678 |

Pl Walue: Releaze Write .

Comment: object 0:5064:0

2063TETE

+ 0
+ Image-Info

2 SyncUnits
Inputs
B Outputs
& InfoData
[i Term 1(EK1100)
a< Box 3 (Renesas EtherCAT RZ/T2 Safe
4 o€ Module1 (hm)
F] Inputs

AV VT W W W

#| Error code
#] Statusword

I 4
T VElGTiy actual valde

4 [ Outputs
B+ Controlword

6_ {-Iv Home offset I—__

B+ Homing methed

“ariable Flags ~ Online 7 .

-
K- Homing speed during sea Mew Walue: Relesse Wit .
& Homing speed during sea
Comment; object 0:507C:0

&+ Homing acceleration
b a€ Module 2 (FSOE module)

6-44. hm E— FOEMERESR 1
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8. TWINCAT3 DY RTLIFR—T¥Y!)—T, [Home method]Z¥ J vy LET,
9. [Online]? 7#FE. [Write] K2 VWL ET,
10. 37 ZEZEAH. Home Method 37 2 EE L E T,

Solution xplorer M ™ incaterojett7 = > [
ﬁ & 'l TG) -l | }'E “ariable  Flags I-Unline 9
1 v 9.

Search Solution Explorer (Ctrl+:) P~ Walue: il

fal Solution TwinCAT Project17" (1 project) Mew Walue: Force .. Felease

4 gl TwinCAT Project17 e
4 Lﬁ SYSTEM Eemment: obi=l gat Value Dialog 10- e
=] momon e
> ] P bec 131 T
b [EE SAFETY
Q C++ |
VISION
ANALYTICS
¥ 170
4 ﬂ% Devices
4 = Device 1 (EtherCAT)
"5 Image

Hex: 0425 Cancel

Bioal: 1} 1 Hex Edit...
Binany: 25 1
Bit Size: O1 08 O1 032 OB 02

+B |mage-Info
2 SyncUnits

Inputs
W Outputs
& InfoData
[§ Term 1 (EK1100)
=€, Box 3 (Renesas EtherCAT RZ/T2 Safe
4 & Module 1 (hm)
4 Inputs
#1 Error code
#] Statusword
#1 Muodes of operation displa

AV T OV OV W

# Position actual value
#1 Velocity actual value
4 [ Outputs
B Controlwerd_
8. & fomeoticet |
- Homing methed
E- Homing speed during searfBaieIgiE
& Homing speed during seall  Entire Solution - | €3 DErrors | ! DWarnings | @ 00of 11 Messages | C
&+ Horing acceleration
b 2€ Module 2 (FSOE medule)

7| Description +

B 6-45. hm E— FOEERESR 2
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1.
12.
13.
14.
15.

TWINCAT3 DY R T LI R—T vV 1)—T, [Controlword]Z2 ') v LET,
[Online]® 7 #B&E. [Write]RE2 2L EI,

31 #&&3A#H. Home Method 37 #E1TLET,

TWINCAT3 DL R T LY F#— ¥ W 1)—T, [Position actual value]#% ') v LEY,
[Online]2 7#BE. EAOICEESA TS EEHELET,

PR incireroec7 - < [

Solution Explorer

. v ———
I =R | @~ | ﬁE ‘ariable  Flags | Online | 12. 12
—
Search Solution Explorer (Ctrl+:) P~ Walue: 15 -
fa] Selution TwinCAT Project]7 (1 project) Mew Walue: Eorcem HEED [ wite.

4 ol TwinCAT Project1?

i Term 1 (EK1100)
=€ Box 3 (Renesas EtherCAT RZ/T2 Safe
4 o2 Module 1 (hm)

4 Inputs

bl SvSTEM Domment: i Set Value Dialog 13. X
k=] MOTION e
b [ PLC Dec: El I
4 % iiEW R | Hex: 0=<00TF Cancel
VISION
ANALYTICS [l
4 ] —
4 " Devices —{ Book 1] 1 Hes Edit...
4 = Device 1 (EtherCAT) T Binaw: 1F 00 2
*8 Image Tl -
+8 |mage-Info 1| BitSiee 1 O8 @18 O3 O8R4 O7
b2 SyncUnits
b Inputs
b [ Outputs
@ InfoData
b
Fi

TwinCAT Project17 & X

“arisble Flags Online

Walue: '-D_.: 15.

- ’t
e TS Releaze Write ...

Comment: object 0:G064:0

#| Error code
#1 Statusword

14. I:_Pc:th?ctual value b=
Rt g T ik
4 WQuignts — — —
11, V=Sontolword )
" Er Home offset
E+ Homing method
K+ Homing speed during sea

Error List
Entire Solution - ||@0Errors ||| ! 0Warnings || ) 00f 11 Messages

B+ Homing speed during sea
E+ Homing acceleration

7| Description

b =€ Module 2 (FSOE modulel

6-46. hm E— FOEMERESR 3
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6.5.6 Safety Drive #BEDHEE
6.5.6.1 STO

1. 6.5.1 EIZHELV, Safety Drive #AE%Z STO IZHRELE T,

2. 6553 F([CHL), csvmode TE—4A ZMEERSEET,

3. R—KLEMDSW9-2%ONIZLT. STO #ETLET,

4. STOMNETENDE, ELITE—4NLEFYVET,

5. SW9-2 % OFF ICRL7-%. 653 FL 654 2EDNFIBICHS Z L TEHEIRTHIENTEET,

SwW9o

B 6-47. STO E1TH®D SW R5E

RZ/T2M LED
Motor Start Motor Error
cPuo s ||
Operation eneble Fault
cPut ety [ Safety Drive
RZ/T2L-A LED LED4RAEFLE
PL-SWEHE PL-SWEH{E |:| =UT
FSoETZSRME [ | RERRSILRA Y F =T
FSOEXF— b RZIT2MADE—FEILER s
] E—EH e
B 6-48. STO 178 ® LED K&
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6.5.6.2 SS1-t

1.

6.5.1 EIZfELY, Safety Drive 8% SS1-t ICRELF T,

2. 6.553F|Z{EL). csvmode TE—A ZEESHEHET,
3. R"—FLEMDSW9-2#%ONIZLT. SS1-t£#EFTLET,
4. SSIAMNEITINBZEE—FDREZFERENFELTLNE, SHEICOmPmMIZHYET,
5. SW9-2 % OFFIZREL7-1%. 6532 L 6542FEDFIEICHS CETHIRT A ENTEET,
SW9
6-49. SS1-t EITHD SW R 7E
RZ/T2M LED
Motor Start Motor Error
CPUO #IHA{LARTH |:|
Operation eneble Fault
CPU1 #HHMERRTH |:| BL | Safety Drive
RZ/T2L-A LED LED4REE LI
PL-SWEME PL-SWEME |:| =UT
FSoERASWE [ | REBESBIEZ A Y F RsT
FSoEXF— I~ RZIT2MADE—FEILER KR
[ [ =»um "
B 6-50. SS1-t E1TH D LED JKiE
RO1AN8173JJ0100 Rev.1.00 Page 69 of 197
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6.5.6.3 RZ/T2L EEIZ & 5T EHIH

1.

2
3.
4

6.5.5.3 F(ZHL\. csvmode TE—A ZEESH X,
R—FEDSWI3-16 DWLVThhZEL. RZT2L SR TLIZEEZRESIEET,
E—AAELIZELEENET,

R—FLDSWI3-16 REZTICRL. SW2 ZHLTURATLZHEEHLES . TOR, 653FL
6542 EDFIEICHS CETHRRTAHIENTEET,

6-51. SW13-16

RZ/T2L-A RZ/T2L-B LED LEDIREE LA
PL-SWEHE PL-SWEHE |:| RUT
aE = =T
FSoEY R 7 4Ri& {FERIEFEIERTYF
FSoERXFT—h RZIT2MADE—S BILER SR
E— 5 T

B 6-52. RZ/T2L E#Erd LED REE

6.5.6.4 FSoE YRAEEIZK DL

1.

6.5.5.3 F(ZftL ., csvmode TE— A #EESHET,

2. Safety Motor Control Reference Kit @ In Port [T SN TS LAN ¥—J L ZE5LET,
5, E—4MEBLIIFELINET,
6. LANZ—TJJ)LZTICEL, 653FEL6542EDFIEICHI CETERETDHENTEET,
RZ/T2L-A RZ/T2L-B LED LEDIREEFLGI
PL-SWEH{E PL-SWEH{E ] =
- - j=14)
FSoEY A F1RiE FEREIFURIYF
FSoEZF— h RZITZNADE—FBILER A
E— il R
6-53. FSOE T X 4 EHIFD LED K1
RO1AN8173JJ0100 Rev.1.00 Page 70 of 197
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7. VI b7

71 VI bz T7HERE
B 7112E—7T4FE—2##HFY rOVI Oz 7HEBAERERLET,

..............................................
g . . .

..............................................................

- Non | : : :

State g | Network | . - : : - . = |H

: P moupud | UF | 3 H H ) el | swte |2

H | . + |mdcation) & [P & 3 3 H 3 g 2 iniceton| =

= Motor Control EtherCAT =3 = =3 H . = = = .
] (CiA402) S S S : : S S =

P U S R

_____________________

CPUO CPU1
TCM
L | |
hip peripheral madtles

H N N E E
EOn-chip system SRAI On-chip peripheral modu : .

HOn-chip peripheral module:

.....................

SCI for cross monitoring Safety data

1
Non Safety

SPI, SCI for exchanging safety data ! -
data(Input) (nput) | (Use only functional safety platform SW ) (Input)
Non Safety Safety data SPI, SCI for exchanging user data Safety data
(Output)

data(Output) (Output)

71. £—0 T4 E—44#H¥*Y bOYV T bz 7THEEE
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7.2 Motor Control(RZ/T2M CPUOQ)

721 VI bz T7EKER

AU TNTOFSLORZT2ZMCPUO YV T bz 7IE, [RZ/T2M K AMAREE—2DIT o a—4 AR
S RILEE - ) 7T a—4(RO1ANS003)] #R—RIZELTWET,

R—R7AT Y FOFHMILROIANSO3 D7 T r—av/ —brESHBLTEZEL,

RZ/T2M CPUO
(RZT2M_SMCRK_INVBLB_SPM_ENCD_FOC_E2S_V100)

N Base Project (R0O1AN8003)
=
0
- Main
o
<

. A
o 1
‘é’ : Motor Manager,
% Position Control, Speec; Control, < I\(I:egrjvtarr
k=) Current Control
=

y y
Eiiﬂﬂ'er ADC, DSMIF, ELC, GPT, PMW, Shared

N Driver SCI UART, Watchdog Memory
)
2
P
(=]

: BSP

I/O Port Driver

: v

Hardware
B 7-2. RZIT2M CPUO ¥ 7 k9 = 7 £ {hHRL
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722 R=—R7OCxH FHhLDEER
T, A—=R7OCzy b LDEERICDONNVTERRLET,

RT1. R—RTJOCzH bHALDEES
EHOH>=7FNWLFE - T74)0 EHERAE

rzt Configuration.xml DZEFEIZ L > T,
EEMNMASNT-T 74 L0EM
ENFE=TFAIL - THILERH D

rzt_gen

rzt_cfg

src | network_cpu_if r_network_cpu_if.c | Network CPU I/lF £ a1 —JLMDiE
n

(FEMIX 723 EZSHR)

serial_encoder_driver¥mcu¥rzt2m¥lib¥ecl | r_ecl_rzt2_if.h EClibM/A\— 3 2% 2.00 15
300~ "7y TT—+F

r_network_cpu_if.h

r_ecl _rzt2_gcc.a
hal_entry.c hal_entry BN DLIEEZEE
(FHHIEE 7-3 #5H])

configuration.xml Shared Memory Driver @ 3&0

(REFEK 7-2, R 73, R 74 %
ZR)

I/O Port PO1_6 (LED9) M&E#h1E
CPU1 2 B % % 800MHz [ZERE

.cproject “src/network_cpu_if' 4 > JL— K
AV INLEY)|

RZ/T2M CPU1 #J<xzH b7 7
4 JLDEM
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RZ/T2M CPUO
hal_entry() start

Y

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

Y

Initialize Network CPU I/F
R_NETWORK_CPU_IF_Open()

Add

Was the initialization of
Network CPU I/F successful?

Light LED9
R_BSP_PinSet

A

RMW, Motor Control main loop
mtr_main()

h 4

Add Process the command received from Network CPU
R_NETWORK_CPU_IF_CommandProcess()

Y

Update reference data
R_NETWORK_CPU_IF_UpdateCyclicReference()

Y

Report each motor status to Network CPU
R_NETWORK_CPU_IF_ReportMotorStatus()

7-3. hal_entry ¥ o0—Fv—
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% 7-2. ;BN L 1= Shared Memory Driver &% (r_shared_memory)

FanF 4 e E
Common - Parameter Checking Default (BSP)
Module - Name g_shared_memory0
Module - Shared Memory Address 0x301A0000
Module - Shared Memory Size 1024
Module - Semaphore 0
Module - Callback shared_memory_callback

& 7-3. JBh L 7= Shared Memory Driver %5 (r_icu_inter_cpu_irg, ch0)

FanF 4 e E
Common - Parameter Checking Default (BSP)
Common - Multiplex Interrupt Disabled
Module - Name g_icu_inter_cpu_irq0
Module - Channel 0
Module - Software Interrupt Priority Priority6
Module - Callback r_shared_memory_callback

% 7-4. ;B L 1= Shared Memory Driver %5 (r_icu_inter_cpu_irq, ch1)

pA=VAG Pt HEE
Common - Parameter Checking Default (BSP)
Common - Multiplex Interrupt Disabled
Module - Name g_icu_inter_cpu_irg1
Module - Channel 1
Module - Software Interrupt Priority Disabled
Module - Callback r_shared_memory_callback
RO1AN8173JJ0100 Rev.1.00 Page 75 of 197
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7.2.3 Network CPUIF €Y a—IL
Network CPU I/[F &< 2 —)LI. Shared Memory Driver #{#F L T Network CPU (RZ/T2M CPU1)& E—
AHHIT U F-ESE- T2 AT 2 ADEZERVE—EFIIR—DY AP ZHUHTES21—ILTT,

7231 EFDa—I)ILiER
EV21—IILEBRRER 7-4I12RLET,

Shared Memory

Network CPU I/F

(main)

Application Call API 9 —>
API r Command queue area
Get command

Command Process

Call command

Shared
Get reference Memory

Driver

A 4
(9]
~
)
g
S
e
e
1]
=
(2]
5]
D
1]
o

Update Cyclic
Set reference Reference

Report Motor Status Set motor status
Motor Manager | ]
API = Motor status area
Get motor status

7-4. Network CPU IIF & ¥ 2 —)LigRE

ARED1—IITEEICIERDAPI ZREHLET,

(1) Command Process

Z® API [%, Shared Memory @ Command queue area [ICE—42 #IHla< > FARMIN TV SHFEZEL
F9, AV A FETIHE. ZAUTHIE—FIR—T v APl ZFUH L TREERTLET,

(1) Update Cyclic Reference

Z M API [%. Shared Memory @ Cyclic reference area IZIRE SN TS RBIEFENEHF A TS H
ZHERELET, EEREN Network CPU ITE > TEFHESA TV EIES, RETHIE—E2YR—TU v AP &
MUHL., fiLWMEREZEY FLET,

(2) Report Motor Status

COAPIE, E—EXA—Ur APIZHUHL TERE—FRAT R RAEZMBEL. EFOREEHETL
9. AT—FANEHFRINTULV=5E. Shared Memory ) Motor status area [ZRBEL ET
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7.2.3.2 Shared Memory | \) 4T
% 7-5. Shared Memory &|Y & T (Command queue area)

A8—F7 FLR B #4 X [byte] {2 FA %
0x301A_0000 Command queuen(n=0...7) |16 x 8(=128) | A< KF¥xa1—
0x301A_0080 head 4 Fa1—DkEE
0x301A_0084 tail 4 Fa1—DXRE

& 7-6. Shared Memory E|Y HT (Cyclic reference area)

AE8—Fr7 FLZR AT #4 X [byte] {55 Fil R

0x301A_0100 f4_ref_position 4 BEME

0x301A_0104 f4_ref _speed 4 ERRE

0x301A_0108 f4_ref torque 4 EBEbLY

# 7-7. Shared Memory E|Y & T (Motor status area)

AE—F+7 FLZR B #4 X [byte] {55 F R

0x301A_0180 f4_pos_deg 4 BRAEME

0x301A_0184 f4_speed 4 T ERE

0x301A_0188 u1_status 1 ART—hFk2y
0x00 : STOP
0x01 : RUN
0x02 : ERROR

0x301A_0189 reserved1 3 REFAMRE

0x301A_018C u2_error_status 2 IS5—IREE
0x0000: T5—7 L
0x0001 :HW @ERLT S —
0x0002 ::AEBETZ—
0x0004 :[E#5RE T 5 —
0x0080 EEBETZ—
0x0100 : SW D@ ERLT S —
0x0200 : A > /\—4 @ T
5
Oxffff: RBAG TS5 —

0x301A_018E reserved?2 2 RIEFAMBE

0x301A_0190 u1_ctrl_loop_mode 1 LOOP MODE

0:d BT FHIE
1: q BHETRHIE
2: 33 B il 2

RO1AN8173JJ0100
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3. T E I
0x301A_0191 reserved3 3 RIE AR
0x301A_0194 u1_in_position 1 LB FIESE T IKEE

0: fEH #RSE T IKEE

1: LB SIS T KA
0x301A_0195 reserved4 3 RIE AR
0x301A_0198 u1_offset_cal_finished_flag 1 A7ty MEIEKRE

0: AIEH

1. BIEXT
0x301A_0199 reserved5 3 REFAMEE

7.2.3.3 API
% 7-8. Network CPU I/F APl —&
API Bl

R_NETWORK_CPU_IF_Open

Network CPU I/F M #I#{E Z1TLVE T,
F7=. Shared memory Driver D#H{L Z1TLVE T,
JO0—Fv— |k 7-5

R_NETWORK_CPU_IF_Close

Network CPU I/F Z#& T L %9,
Zf-. Shared memory Driver 8T L %3,
JO—Fv— bk 7-6

R_NETWORK_CPU_IF_CommandProcess

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

ARV RHBEETHEE. LI HE— YR —Dy
APl ZIUH L TMEBERTLET,

JA—Fv— 7-7

R_NETWORK_CPU_IF_UpdateCyclicReference

Shared Memory @ Cyclic reference area [CERE S
TWABBIERENEFINTLEINZHERELET,

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

JA—Fv—F 7-8

R_NETWORK_CPU_IF_ReportMotorStatus

E—AIF%x—T v APl ZHRUHLTEREE—4 R
T—ARERH/L. EFORELHABLET,

AT—RZANEF IN T =HEE . Shared Memory D
Motor status area [T REE L E£9,

JA—Fv— 7-9

RO1AN8173JJ0100 Rev.1.00
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( R_NETWORK_CPU_IF_Open() start )

Are parameteres correct ?

Open the Shared Memory
R_SHARED_MEMORY_Open()

Was opening
the Shared Memory successful ?

Get the Shared Memory status
R_SHARED_MEMORY_StatusGet()

Y

Was getting
the Shared Memory status successful ?

Has the opposite driver been opend?

Initialize the control structure.
Make this module status "Open".

A

( return NETWORK_CPU_IF_SUCCESS )

return NETWORK_CPU_IF_ERR_PARAM

return NETWORK_CPU_IF_ERR_OPEN

return NETWORK_CPU_IF_ERR_OPEN

B 7-5.R_NETWORK_CPU_IF_Open ¥ 7R0—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"?

‘ 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

return NETWORK_CPU_IF_ERR_NOT_OPEN )

"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 T54 ~— +E%
F 7-9. Network CPUIIF 54 R— % —%

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 ARy RFai—pHphoavy REFAFARYET,
Z2B—Fx— b 7-12

( network_cpu_if_write() start )

X

Set the timeout

A

Write data to the Shared Memory
fsp_err = R_SHARED MEMORY_Write

A 4

A 4

Substract 1 from the timeout

Is the timeout "0"7?

No

Is the fsp_err "FSP_ERR_IN_USE"?

No

Is the fsp_err "FSP_SUCCESS"?

Yes

( return NETWORK_CPU_IF_SUCCESS )

7-10. network_cpu_if_write o 0—F v —

return NETWORK_CPU_IF_ERR_WRITE_TI MEOUT)

return NETWORK_CPU_IF_ERR_WRITE )
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( network_cpu_if_read() start )

Set the timeout

\ 4

Read data from the Shared Memory
fsp_err = R_SHARED_MEMORY_Read

h 4

A

Substract 1 from the timeout

Is the timeout "0"? return NETWORK_CPU_IF_ERR_READ_TIMEOUT )

yes

Is the fsp_err "FSP_ERR_IN_USE"?

return NETWORK_CPU_IF_ERR_READ )

Is the fsp_err "FSP_SUCCESS"?

( return NETWORK_CPU_IF_SUCCESS >

7-11. network_cpu_if read ¥ ->0—Fv—
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( 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 )

B 7-12. network_cpu_if_command_dequeue ¥ 7 0—F ¥—
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7.2.3.5 Callback B8

% 7-10. Network CPU I/F Callback B#—% (r_network_cpu_if.c)

k€

5

shared_memory_callback

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

RZT2M CPU1 8] T Shared Memory Driver % Shared Memory ~E ZA{>

E. CDENYAHDNRELET,
Callback BRI TITHhN MBI HY FTE A,
HEIZG L TREDEMZRETLTT S,
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7236 YVOER

% 7-11. Network CPU IIF ¥/ OEE—E (r_network_cpu_if.h)

E&/4=E" EHE ]
CFG_CMD_Q_NUM 8 AXUFX21—0HK
(2 DREFEICT HILEN
HYEI)
CFG_CMD_Q_OFFSET 0x0000 Command queue area
DAITEy b7 FLR
CFG_CYCLIC_REF_AREA OFFSET 0x0100 Cyclic reference area M
A7ty b7 LR
CFG_MTR_STATUS_AREA OFFSET 0x0180 Motor status area M #
JEy b7 LR
CFG_NETWORK_CPU_IF_TIMEOUT 100 Shared memory FEAE

ERICERSNDZA
L7 ME

CFG_SHARED_MEMORY_INSTANCE_ADDR

&g_shared_memory0

Shared memory K54
INDA VRBRDAAND
Ra4a

CFG_MOTOR_CTRL_INSTANCE_ADDR

&g_st_serial_encoder_vector

EF—4a>rbtO—)LD
A2RBRAADRA
VA

NETWORK_CPU_IF_CMD_DATA_MAX_BYTE | 12

AT RXa—0EXK

T—AHY4A4 R
7237 H|ER
F 7-12. Network CPU I/F FIZ8—% (r_network_cpu_if.h)
ki) E& e
network_cpu_if_err_t NETWORK_CPU_IF_SUCCESS IS—EL
Network CPU I/F NETWORK_CPU_IF_ERR_OPEN Open T5—
Aok NETWORK_CPU_IF_ERR_CLOSE Close T5—

NETWORK_CPU_IF_ERR_PARAM

Parameter T35 —

NETWORK_CPU_IF_ERR_NOT_OPEN

Not open TS5 —

NETWORK_CPU_IF_ERR_BUF_FULL

AT Y FFa—hAEF

NETWORK_CPU_IF_ERR_BUF_EMPTY

av Y Rxa—HmZ%E

NETWORK_CPU_IF_ERR_WRITE

EERAHAITI—

NETWORK_CPU_IF_ERR_WRITE_TIMEOUT

ESRAAZALTIH

NETWORK_CPU_IF_ERR_READ

AAWI T—

NETWORK_CPU_IF_ERR_READ_TIMEOUT

MARY B A LTI E

NETWORK_CPU_IF_ERR_EXCEED_PAYLOAD

T—ANKBEL 1=
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LIE-3i] EH S
network_cpu_if status t | NETWORK CPU_IF_STATUS _NOT_OPEN Not open JKHE
Network CPU I/F NETWORK_CPU_IF_STATUS_OPEN Open IRE&
ZAF—H R
network_cpu_if cmd_t NETWORK_CPU_IF_CMD_NONE av U REL
Network CPU I/F NETWORK_CPU_IF_CMD_RESET Command Process API ©
A%~ FER NETWORK_CPU_IF_CMD_MOTOR_START LLEECCE RS

NETWORK_CPU_IF_CMD_MOTOR_STOP (BE B 7-7)

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

7.2.3.8 #HiEAK - THIER
& 7-13. Network CPU IIF #&iEAE&—% (r_network_cpu_if.h)

BEW® T &5
st_current_offset_cfg_t f4_iu_offset U-phase BRA 7t v +
Current offset configuration f4_iv_offset V-phase EFA 7t +
BEK :

f4_iw_offset W-phase B4 7t v k
st_current_open_loop_cfg t | f4_open_loop_current Open loop EiRiE
Open loop current f4_ref _speed_rpm EREE (RPM)
configuration 1&g {&
network_cpu_if cmd_hdr_t | head a2 KF*a1—0 head
A< Y K& 21— head/tail # | tail a2 FXa—otail
=R N
network_cpu_if cmd_g_t cmd av >k
Oy R¥a— #EEK size T4 X
data[NETWORK_CPU_IF_ T—AREF|

CMD_DATA_MAX_BYTE]
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network_cpu_if cyclic_ref t | f4_ref position IBESHE

Cyclic Reference #i& & f4_ref speed BERE
f4_ref torque EBSbILY

network_cpu_if_mtr_status_t | f4_pos_deg BREAME

Motor Status #&i& & f4_speed WERE
u1_status AT—bk7V
reserved1 REEFAEE
u2_error_status I 5—IKEE
reserved2 REEFAEE
u1_ctrl_loop_mode LOOP MODE
reserved3 REEAMESE
u1_in_position SEHI{H5E T IR A
reserved4 REEAMESE
u1_offset_cal_finished_flag A2ty MEIEKEE
reserved5 REEFAEE

network_cpu_if cfg t

Network CPU I/F
V74 JHEER

p_shared_memory_instance

Shared Memory 4 > X2 > X
~DRA VAR

timeout

B4 LT ME

shr_mem_cmd_data_max_size

ARV RT—AJFKY A X

shr_mem_cmd_q_num

aAYU RFa—0H

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
gov4 X

shr_mem_cmd_head_offset

HEAERY)DOT U RKFa2—
head fBiEDA 7t v +

shr_mem_cmd_head_size

HEAFEY)DOAT Y FFa—
head 8D H 1 X

shr_mem_cmd_tail_offset

HBEAFEY)DOAT Y FFa—
tail B DA 7Y b

shr_mem_cmd_tail_size

HEEAEF)DAT U FXa—
tail fEELD Y1 X

shr_mem_cyclic_ref area_offset

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

shr_mem_cyclic_ref _area_size

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

shr_mem_ref pos_offset

HEAE DR EEEOA
Ity bk
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shr_mem_ref vel offset

HEAE) DIESEREEEOA
Tty bk

shr_mem_ref tor_offset

HEAEYDES LY EED
A AV

shr_mem_mtr_status_area_offset

HEF A E ") D Motor Status
Area DA 7tw +

shr_mem_mtr_status_area_size

HEF A E ) D Motor Status
Area DY A X

shr_mem_mtr_pos_offset

HEAE) OBREMEEZOA
Ity bk

shr_mem_mitr_vel_offset

HEAE)OBREREMEHDOA
Ity bk

shr_mem_mitr_status_offset

HEAERYDRT—ET U5
BoA oty k

shr_mem_mtr_err_status_offset

HEAE)DIS—KEHEE®D
oty k

shr_mem_mtr_ctrl_loop_mode_offset

HHATE1) O LOOP MODE %8
HBoxroty bk

shr_mem_mtr_in_pos_offset

HEAE OLEFIES T IKEE
B0+ 7ty b

shr_mem_mtr_cal_finished flag_offset

HXEAR)DA 7y FRIEIK
REEEOA 7Y k

max_loop

CommandProcess APl T{#EF
SndRKRIL—TEE

p_st_serial_encoder_vector_control

Serial encoder vector filfEE &
KADRA 242

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&
ha 2B R

timeout_count

BA LT FRERK

position_offset

GEA 7Y b+
(RER)

cyclic_ref_buf

Cyclic Reference fBigiM /Ny
27

mir_status_buf

Motor Status f8igiD/\y 7 7

p_cfg Network CPU IIF 3> 7 4 4
EAADKRA A
network_cpu_if_api_t Open +—T B
Network CPU I/F Close 90— X%
e
AP R &K CommandProcess a7y FALEERE S

UpdateCyclicReference

B#sERET v 77— FEK

ReportMotorStatus

E—RRXT—RALKR— FEH
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7.2.3.9 7 O0—/NILEHIER
3= 7-14. Network CPU IfF ' O—/\LEH—E (r_network_cpu_if.c)

A

A VRB VR

Bl

network_cpu_if ctrl_t g_network_cpu_if_ctrl

Network CPU I/F Hl{E#EERA VA2 VR,
Open B THEAlLINET,

network_cpu_if cfg_t g_network_cpu_if_cfg

Network CPU I/F 3> 7 ¢« J#E&ERA VX2 VR,
AVRE DRAERBIZEA VA EESHET,

MEEUNTEAVNDIEZEET S EIFTEE
Hho

network_cpu_if api_t g_network_cpu_if_api

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

MEEUN TR A VNDIEZEET S EIFTEE
HA,
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7.3 EtherCAT(CiA402) (RZ/T2M CPU1)

7.3.1 EAR4EH
5 7-15. RZIT2M CPU1 EA&K{#
Hak BB L
EtherCAT PHY EDA V3 —T 1 —X Mil
SubDevice Stack
MDIO & A 7 GMAC
WIER— ML In, Out M 2 R— k

EtherCAT LED

RUN, ERR, L/AIN, L/A OUT O 4 1&%5

EtherCAT Device ID

SW12(8bit)(Z & U EX E AT 6

FINARTAT7A)L

CiA402 Drive Profile,
FSoE Safety Drive Connection

A=Ky IR

CoE #HR—

BEH#E—F

DC Mode (DC-Synchronous with SM2 event),
SM mode (SM-synchronous)
D2EEEYR—F

DC Mode @ Cycle Time /) 50ps
B YAAHBEE Priority 4
(PDI, Sync0, Sync1)

2 Y A A B SE B (Timer) Priority 6

(ERI, RXI, RXI, TEI)

CiA402 Drive Mode Profile position mode,
Profile Homing mode,
Cyclic synchronous position mode,
Cyclic synchronous velocity mode,
DABEEYR—
TS 1 &
Fusa CPU ZE| FSoE Master h 5 %215 L 1= Safety Master PDU % #%
Communication BER S CPU(RZ/T2L-A)NiE{E
BERER £ CPU H 5215 L = Safety Slave PDU #
FSoE Master ~i%15
Safety Drive ENIL 1 IEC61800-5-2 : STO, SS1-t [ZXFhix(*1)
Motor CPU I/F =E Motor il CPU & D&(E IIF ZiRfit
BIEFK Shared Memory
EYAHEEE (INTCPU) Priority 6
Fusa I/F && HRER L CPU L DE(E IIF ZiRft
BIEFER 4 EHA X (UART)
B AAHBEE Priority 2

(*1) XY 7 b7 TlE, {Z1E#EE SS1-t (X Cyclic synchronous velocity mode D& *it L TWVET,
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732 VI b7 EAFER

RZ/T2M CPU1
(RZT2M_SMCRK_ESC_E2S_V100)
s
§ CiA402 Drive Profile,
= Safety Drive, Fusa CPU Communication
<°' A K A
o y y
fgv :
© -| Motor .
g ‘| cPuF Fusa I/F EtherCAT SubDevice Stack
=
K
A 4
SCI
EtherCAT SSC Port

Shared UART

Memory Ethernet PHY
§ DL Ethernet Selector Ly
E K A K A

Y Y 7
BSP
/0 Port Driver
Hardware
7-13.RZIT2M CPU1 YV 7 b = 7 £4K1E R
RO1AN8173JJ0100 Rev.1.00 Page 94 of 197

2025.12.19 RENESAS



RZ/T2M, RZ/T2L ' IL—TF

Safety Motor Control Reference Kit 2 4 — k7 v 7<= 2 7 JL(EtherCAT/FSoE)

7.3.3 src 7+ LA

&’ 7-16.RZ/T2M CPU1 src 7 # JL A # R

THLE - TF7AIL EiEA
src ethercat Beckhoff/Src applinterface.h EtherCAT SubDevice Stack
coeappl.c (SSC Tool £ a—F)
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 FSoE Safety Drive Connection
(SSC Tool £ a—F)
renesas samplecia402.c CiA402 Drive Profile
samplecia402.h Safety Drive
Fusa CPU Communication
LAY RERa—F)
fusa_if FusallF €Y a—JL
motor_cpu_if Motor CPU IIF EL a2 —JL
hal_entry.c hal_entry Bk
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7.3.4 hal_entry = A A AL

hal_entry #0720 —Fv¥— FZE 7-14 IZRLET,
F7=. hal_entry 8 THUEINBBEHMICDOLNTE 717 ITRLET,

F 7-17. hal_entry ¥ CTHUE I —=

o £

A,

R_MOTOR_CPU_IF_Open

Motor CPU I/F @ Open BE%,
I 738FEESHELTIIZEL,

R_FUSA_IF_Open

Fusa I/F @ Open BA#4,
X 739FEESHBLTLESL,

RM_ETHERCAT_SSC_PORT Open

FSP TiR#t & % EtherCAT SSC Port 0 Open Ei%4,

S¥#1% RZT Flexible Software Package Documentation 2588 L
TLEEEL,

change_phy reg

PHY register #Z & 3 5B,

% PHY(VSC8541)M"GPIO Control 2 register’M{E % 0x2000
EELEY,

ecat_ssc_init

EtherCAT SubDevice Stack Code & & U} CiA402 Drive Profile @
VEENIB % 1T S EAEL

7-15127A0—Fv—+rZRLZET,

70—F v — FRADOEEK - THOFMIE

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

R_BSP_PinSet

FSP Tiefitsn HE%. LED11 ZR4TLET,

S¥#1% RZT Flexible Software Package Documentation 588 L
TLEEL,

MainLoop

EtherCAT SubDevice Stack Code # & U CiA402 Drive Profile
DA R H,

FEMR(E
” Application Note ET9300 (EtherCAT SubDevice Stack Code)”
SRLTLSZELY,

RO1AN8173JJ0100 Rev.1.00
2025.12.19

Page 96 of 197
RENESAS



RZ/TZM, RZ/T2L 7\111_ 70 Safety Motor Control Reference Kit 2 4 — k7 v 7<= 2 7 JL(EtherCAT/FSoE)

RZ/T2M CPU1
hal_entry() start

Initialize Motor CPU I/F
R_MOTOR_CPU_IF_Open()

Was the Initialization of No
Motor CPU I/F successful? ¢

Set the initialization success flag to false
Yes

Initialize Fusa I/F
R_FUSA_IF_Open()

A

Was the initialization of
Fusa I/F successful? ¢

Set the initialization success flag to false

Yes

Initialize EtherCAT SSC Port
RM_ETHERCAT_SSC_PORT_Open()

Was the initialization of No

EtherCAT SSC Port successful? ¢

Set the initialization success flag to false

Change PHY register
change_phy_reg()

Y

Was the cahnge of No

PHY register successful? ¢

Set the initialization success flag to false

Yes

Initialize EtherCAT SubDevice Stack Code
ecat_ssc_init()

Is the initialization success flag true?

Light LED11
R_BSP_PinSet()

Is bRunApplication true?

v

Yes Loop process
while(1);

EtherCAT main loop
MainLoop()

7-14. RZ/T2M CPU1 hal_entry 8o n—Fv— k
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< ecat_ssc_init() start )

Y

Initilize the stack
Mainlnit()

Y

Initilize CiA402
CIA402_Init()

Y

Create basic mapping
APPL_GenerateMapping()

Y

Set stack run flag
bRunApplication = TRUE

A 4

( ecat_ssc_init() end )

B 7-15. ecat_ssc_init B 7 O0—F v —
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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

7-16. CiA402 Drive Profile #%

7.35.1 CiA402 B1#EE— K
CiAd02 & LTHESATLABEE—FDS55, ATOYFLATRUTEYR—FLET.
% 7-18. BIEE— 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,

% 7-19. 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* 7-20.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,

% 7-21.cspE—F E—48B%

EHE REE
LOOP MODE & H1E0
MERBEMOMERTERDE—F B EREN BN 1E
RO1AN8173JJ0100 Rev.1.00 Page 100 of 197

2025.12.19 RENESAS



RZ/TZM, RZ/T2L 7\111_ 70 Safety Motor Control Reference Kit 2 4 — k7 v 7<= 2 7 JL(EtherCAT/FSoE)

7.3.5.3 Cyclic synchronous velocity mode
COE—FTE, BPMIERTEEZEEL. E—20EERBEZTVET,

# 7-22.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

& 7-23.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

% 7-24.csvE—F E—4BFE
-] =| HEiE
LOOP MODE 1R & Il 7
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7.3.5.4 Profile position mode
COE—FTE, FE - MEEZREL. E—FOHERIEHZTVET,

% 7-25.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,

% 7-26.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,

® 7-27.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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Safety Motor Control Reference Kit X2 — k7 v 7=

RZ/T2M, RZ/T2L ' IL—TF

Accel/Decel Time

Acceleration

Time

ProfileAcceleration / 10

- ProfileAcceleration/ 10

Time

ProfileVelocity / 10 |- = =

- e om om omm omm sh o=

o= o= o

Time

Position A

Target Psotion /10 |- = =

7-17. pp mode A HEREIENERRTE
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7.3.5.5 Homing mode
ZME— FTIX. Homing Method 37 2L CTE— 2 DBRAMNEZZERELEFT,

% 7-28. Homing E— 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 £ADMEE (*3)

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

% 7-29. 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,

% 7-30. Homing — F E—4 8¢

HE REE
LOOP MODE AR i)
MEHHOMERETERDE—F B EREN BN 1E
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C Homing mode start )

Y

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

Y

The "Status Word" is chenged to 0x1637

Y

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 "Control Word" is chenged to 0x3237
(Homing method 37 is completed)

\ 4

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

7-18. Homing method 37 R{T7A—F ¥ — b
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7.3.5.6 CiA402 IKEEER
CiA402 £ LTHRESNTWAFSAELT, Yo 7L TOYSALTIHUTEYR—FLET,
R 73NICHGTIERBSDRE N H—BLUEHZRLET,

Start />
0
A\ 4
Not ready to
Switch on
1
R A\ 4 15
_; Switchon < Fault
disabled [
A
A
2 7 14
A\ 4
10 Re?dy to e 13 | Fault reaction
Switch on g active
A
12 "3 6 9
—— Switched on 8
A
4 5
16 Y
Quick stop > Operation | |
active 1 enabled
B 7-19. CiA402 RAEEHEH
+& 7-31. CiA402 &HIREEER
Fal e i) BRRER)H— B OEE
BRES
0,1 EtherCAT State Machine(ESM)H' OP THMNIZBEIT U Ai— | fald LAl
2 7-20 5,
3 Control Word =7 F1=(% 7-21 =5,
Control Word = 15
4 Control Word = 15 7-22 5,
5 Control Word = 7 7-23 #5H8,
6 Control Word = 6 alE L7,
7 Control Word = 0 alE LAY,
8 Control Word = 6 7-23 #5HE,
9 Control Word = 0 7-23 #5H8,
10 Control Word = 0 falH LAy,
11 Control Word = 2 7-23 5,
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12 Control Word = 0 fard LR,
13 A) BE2ETE. E—4I5—1bHsi5E 7-24 =5,
B) &% 3,16 E1TH. E—2HENBLINTLEEE
C) Operation enabled B ICE—F TS5 —hMHdi5E
D) Operation enabled B§I1Z STO/ SS1-t DERMH S15E
14 Fault reaction active D & ZEHEIT ) H—, 7-25 58,
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# T S8, FEAE LTS5 —AZRIZIE L T Error Code (0x603F)IZEMN &I SN E
¥, & 7-32 [Z Error Code —&#RLZET,

5 7-32. Error Code(0x603F) —%&

TS5—EfE Error Code =k

s I 0x2214 HW @EiR TS —(0x0001)hF4E L =,
0x3211 BEE T S —(0x0002)0NF4E L 1=,
0x7310 B85 E T 5 —(0x0004) MV F4E L 1=,
0x3221 EEE T 5 —(0x0080)h FE4E L 1=,
0x2220 SWiBEFR T S —(0x0100)H F4E L 1=,
0x4310 SRERBIE TS —(0x0200)h F 4 L 1=,
0x7120 REZILS—(OXFFFF)DFELE L 1=,

E—2FLEEK OxFFO00 STO MEKRMNH 1=,
0xFFO01 SS1-tDEXRMNH o 1=,

T2 EEHLL 0x2250 E—2BENELESATNS,
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7.3.5.8 CiA402 Drive Profile [ [+ %k

CCTI AYUTLY IRz FICTERESATLSERIZIOVTHEALET,
SSC Tool N4 T % EtherCAT SubDevice Stack Code [CEE SN TLVAEEIZDULNTIE.
” Application Note ET9300 (EtherCAT SubDevice Stack Code)’#SHB L T =&Y,

F 7-33. CiA402 REEEREAM—% (sampleciad02.c)

%4

Bl

CiA402_StateTransition1

AYITFOI 7 CROLEBEHY FEA. (1)

CiA402_StateTransition2

JO0—F¥—+rER 7-20 ISRLET, (*1

CiA402_StateTransition3

JO0—Fv— &R 721 [TRLET. (M1

CiA402_StateTransition4

CiA402_StateTransition5

)
)
JO—Fv—bER 7-221SRLET, (*1)
JO0—Fr—rERE 7-23ITRLET . (*1)

CiA402_StateTransition6

KUT RO 7 CRAEIHY €A, (1)

CiA402_StateTransition7

AYIT LIz 7TRBEEHY FRA. (1)

CiA402_StateTransition8

JA—F¥—brER 7-23 [TRLET. (1)

CiA402_StateTransition9

JA—F¥—brER 7-23 [TRLET. (1)

CiA402_StateTransition10

AYIT LIz 7TCRBEEHY FRA. (1)

CiA402_StateTransition11

JO0—Fr— &R 7-23ISRLET . (1)

CiA402_StateTransition12

KUT RO 7 CRAEIHY EA. (1)

CiA402_LocalError

JO—Fy—+ER 724 I2RLET, (¢

CiA402_StateTransition14

JO—Fy—+ER 7-25I12RLET, (¢

CiA402_StateTransition15

JO—Fv—+rEK 7-26 IZRLFET, (*

CiA402_StateTransition16

1)
1)
1)
1)

JO—Fv—+rER 727 IZRLET, (*

(*1) CiA402FSA(E 7-19)ITHE SN TV BIREER 1~16 HFE LI-BISFTHEIAETS,

& 7-34. CiA402 [[1[TRBE%—% (samplecia402.c)

%4

Bl

APPL_MOTOR_MotionControl_Main

[Eh %E—4% HIEEE.
JO—F¥—F%#X 7-28I12RLET,

check_position_limit

BAEMEAD Limit 8B X THULHRERT 2%,
JO0—F¥—F#X 72912 RLET,

int32_to_real32

int32 H 5 real32(float)[CZEH#29 HEH%,

uint32_to_real32

uint32 H 5 real32(float)|ZE# 9 5 BEEL,

rom_to_rads

rom A 5 rad IZEEH T SR

update_actual_value

E—SNBRAEME - REZIET 5H#.
JO0—Fv¥—br%=HE 7-30I2RLET,
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E—A IS —HERKICFUH SN LB,
JA—Fr—rZER 731 I2RLES,
pp E— FEFICIHEUH Sh 5%,
JA—Fr— &R 7-32I2RLETS,
hm £— FEFIZFEUH Sh 5B,
JA—Fr—h+ZR 7-33I2RLETS.
csp E— FEFICFFEUH S 5 BE5L
JA—Fr—rZER 7-34 I2RLFET,
csv E— FEFICFEFUNH S h B85,
JA—Fr—rZER 7-35I2RLFET,
APPL_GetDevicelD EtherCAT ID ZEN{§9 5B,

process_error_state

process_profile_position_mode

process_homing_mode

process_cyclic_position_mode

process_cyclic_velocity _mode

( CiA402_StateTransition2() start )

Y

Get motor status
R_MOTOR_CPU_IF_StatusGet()

Was Getting motor status successful? Transition2 failed.
return 1

Transition to fault state active.
process_error_state()

Was motor status "error"?

Y

Transition2 succeed. Transition2 failed.
return 0 return 1

B 7-20. CiA402_StateTransition2 o o0—Fv— k
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< CiA402_StateTransition3() start >

A 4

Check if motor operation has allowed.
check_motor_allow()

Transition to fault state active.

i ?
Has motor operation allowed? CiA402_LocalError()

Get calibration status
R_MOTOR_CPU_|F_OffsetCalibrationStatusGet()

Was Getting calibration status successful? Tran?';'&':g :aned. )

Execute the calibration
R_MOTOR_CPU_IF_CtrlTypeSet()
R_MOTOR_CPU_IF_MotorStart()

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

Was the calibration completed?

No : —_—
Motor stop and Was executing the calibration

Set 1 to the calibration start flag successful?

A

Yes
4

Transition3 succeed. Wait until the calibration is completed. Set 1 to the calibration start flag
return 0 return 1

7-21. CiA402_StateTransition3 i 0—F v— k
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CiA402_StateTransition4() start

C )

What is the current CiA402 mode?

case PROFILE_POSITION_MODE:
case HOMING_MODE:

case CYCLIC_SYNC_POSITION_MODE:

A 4

Set the TRAPEZOID mode to the position command mode
R_MOTOR_CPU_IF_PositionCommandModeSet()

Set the position mode to the control mode
R_MOTOR_CPU_IF_CtriTypeSet()

C

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

Transition4 failed.
return 1

case CYCLIC_SYNC_VELOCITY_MODE:
A

o

Set the velocity mode to the control mode
R_MOTOR_CPU_IF_CtriTypeSet()

default:

Yes

Was Setting the velocity mode successful?

Transition4 failed.
return 1

r

Issue motor start command
R_MOTOR_CPU_|F_MotorStart()

Was the issue of motor start successful?

Transition4 succeed.
return 0

)

Transition4 failed.
return 1

E 7-22. CiA402_StateTransition4 o O0—F v—
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CiA402_StateTransitionX() start
(X=5,8,9,1)

Y

Issue motor stop command
R_MOTOR_CPU_IF_MotorStop()

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

TransitionX succeed.
return 0

B 7-23. CiA402_StateTransition5, 8,9, 11 ¥ 0—F v—
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( CiA402_LocalError() start )

Y
Light LED14.
R_BSP_PinSet()

Y

counter =0

No
Is this axis active?

Yes

Tansition to "fault reaction active"

Y

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

What is error code?

ERROR_FAIL_SAFE_STO
case - - ~ Execute STO
exe_STO()
case ERROR_FAIL_SAFE_SS1_T
— - RN Satrt SS1-t
” start_SS1_t()
default
Y
Add 1 to counter <

Is counter less than MAX_AXES?

( CiA402_LocalError() end )

7-24. CiA402_LocalError i R—F v —
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< CiA402_StateTransition14() start )

What is error code?

case ERROR_FAIL_SAFE_STO
case ERROR_FAIL_SAFE_SS1 T No

Y

Was STO or $SS1-t completed?

default
Yes

Y

Y

( Transition14 succeed. \J
/‘\

return O

Wait until STO or SS1-t is completed.
return 1

7-25. CiA402_StateTransition14 B 7 0—F v — +

( CiA402_StateTransition15() start >

A

Issue motor error chancel command
R_MOTOR_CPU_IF_MotorErrorCancel()

Transition15 failed.
return 1

Was the issue of motor error
chancel command successful?

)

Clear error code

A

Clear error LED14, LED15
R_BSP_PinClear

A

Transition15 succeed.
return Q

B 7-26. CiA402_StateTransition15 @i O0—F¥— k

R0O1AN8173JJ0100 Rev.1.00

Page 114 of 197




RZ/TZM, RZ/T2L 7\111_ 70 Safety Motor Control Reference Kit 2 4 — k7 v 7<= 2 7 JL(EtherCAT/FSoE)

( CiA402_StateTransition16() start )

Y

Check if motor operation has allowed.
check_motor_allow()

Transition to fault state active.

i ?
Has motor operation allowed? CiA402_LocalError()

Issue motor start command
R_MOTOR_CPU_IF_MotorStart()

A

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

Transition16 succeed.
return O

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

Update actual value's
update_actual_value()

What is the current CiA402 state?

case OPERATION_ENABLED

Check motor stop req
check_motor_stop_req(}

Was there the motor stop req? Light LED10 ‘

R_BSP_PinSet()

Yes l

‘ Get the motor status ‘

default R_MOTOR_CPU_IF_StatusGet()

v
Clear LED10
R_BSP_PinClear()

No No

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

Transition to fault state active

What is the current CiAd02 mode?
process_error_state()

icase PROFILE_POSITION_MODE

1

process_profile_position_mode() ‘

icase HOMING_MODE

s

process_homing_mode() ‘

|
case CYCLIC_SYNC_POSITION_MODE

o

process_cyclic_position_mode() ‘

case CYCLIC_SYNC_VELOCITY_MODE

1

process_cyclic_velocity_mode() ‘

————— |

default

Update the Mode of Operation Display (Ox6061) }-.

( APPL_MOTOR_MotionControl_Main() end )

B 7-28. APPL_MOTOR_MotionControl_Main ¥ 7o0—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—
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( update_actual_value() start )

A4

Get the motor position
R_MOTOR_CPU_IF_PositionGet()

No

Was getting the motor position successful?

Update the object "position actual value" (0x6064)

A 4

Get the motor velocity
R_MOTOR_CPU_IF_SpeedGet() N

No
Was getting the motor velocity successful?

Update the object "velocity actual value” (0x606C)

A 4

( update_actual_value() end >47

7-30. update_actual_value B2 0—Fv—F
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( process_error_state() start >

A 4

Get the motor error status
R_MOTOR_CPU_IF_ErrorStatusGet()

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

A 4
Notify error and
switch to fault state active
CiA402_LocalError( error )

A 4

( 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.

Is the command No
"R_MOTOR_CPU_IF_PosProfMaxSpeedRadSet()"

successful?

Update the local profile velocity.

Y

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

Is the command No
"R_MOTOR_CPU_IF_AccelTimeSet()"

successful?

Update the local profile Acceleration.

Y

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

Y

Send target position.
R_MOTOR_CPU_IF_RefPositionSet()

Y

< process_profile_position_meode() end )

7-32. process_profile_position_mode ¥ 7 n—Fv—
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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
"R_MOTOR_CPU_IF_PositionOffsetSet()"
successful?
Yes
A 4
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 4
Set the status of homing mode to "homing complete” Set the status of homing mode to "homing don't start”
default
A
Set the status of homing mode to "homing don't start"
A

C 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.

Y

Send target position.
R_MOTOR_CPU_IF_RefPositionSet()

A

( process_profile_position_mode() end )

K 7-34. process_cyclic_position_mode B 7 0—F ¥ —F

( process_cyclic_velocity_mode() start >

A 4

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

Y

Send target position.
R_MOTOR_CPU_IF_RefSpeedSet()

Y

( process_profile_position_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,

F 7-35. CiA402 Drive Profile [I7< 4 OE&—% (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,

5 7-36.SSC tool £ 77 A ILHALDER[—E

T74IL%A EER Fia
cia402appl.c | 4 > )L— K/RR ZEH hal_data.h, samplecia402.h, r_fusa_if.h &
BN
CiA402_Init A DOWIEZEER &N TCiIA402AXis IZIEBN L= A 2/ D F)
Hi{EALIE % BN

EBmMLE=AT 2y FOMEMLREZEBM

CiA402_StateMachine B DB HFEE | CiA402 IKREEBRIEIZK 7-33 TRINZE
CiA402 EEAMMNEIEIN D L SIZER

CiA402_LocalError B s & U CiA402_LocalError B8%k(Z samplecia402.c T
CiA402_DummyMotionControl BA${ % 8llf% | E&ET 5

CiA402_Application BI#I DB FZEH CiA402 IKEEEBISRFICRK 7-33 TRENDE
CiA402 BEREHMNEEND L SIZER
DCE—FEIFTHLS SME—FTHLE—4
BENTRER K S ICER
CiA402_DummyMotionControl B8% Tl % <

APPL_MOTOR_MotionControl_Main Bi%k %
MUOHT LSICER

WriteOxF030 Bt D LIE A S PDO Assign & & U PDO mapping DZEE(Z
BEhETUNEEELER

APPL_GenerateMapping A0 NE%E%E | TOERT—4 Y/ XZBYIHETEZ S &

] SICNEBEEE

APPL_InputMapping BA# DB % £ H PDO Assign & & U* PDO mapping DZEHE(Z
P N =

APPL_OutputMapping B#in B zHE | © DETRREER

APPL_Application B DNIBEEEE FSoE_Application BIEFE U L ALEE % B /0
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APPL_GetDevicelD Bk % &Ik APPL_Application B8%k (& samplecia402.c T
EET D
cia402appl.h | ¥/ OEEZEM K 7-38ICEBMLI-YYOERERLET,
RUVAERDREMBELE 7Y AEH MAX_AXES DR EEE 1 ICER
FIPz O MT402aFTIDEREE | BN -ERROF TSI bTa40 >3+
m-ZEE —B%XK 7-39ITRLET,
&R TCIA402AXIS 12 A /N % BN BMLI=ADNER 737 [TRLET,
ecatappl.c A4 II—F/RR%FEM samplecia402.h Z;&7N
extern EE ZiE/0 LocalAxes #BiEADEE #iBM
MainLoop BA#IDNIEEEE 1Ems #(Z exe_SS1_tEA¥MZHUHTNEZE
1B

ecatcoe.h BEEXRDTSAUAV FE1IZEE -

ecatslv.c StartinputHandler B DB #EE ALARUFIRYLIDREAM2EY B E
3EY FBE% 1123 20EEHIRR

mailbox.h BEEXRDODTSAUAV FE1IZEE -

ROOEERDREMEEZERE <4 O%F% MBX_HEADER_SIZE DX E{E
%"SIZEOF(TMBXHEADERY' [ZZ &

sdoserv.h BEXRDTSA A FE1IZEE -

F 7-37. #EiEK TCiA402Axis [ZiBIN L 1= £ > /3\—% (ciad02appl.h)

A INB =z

bFSoElsActive FSOE €EXa—IWTFOT47739

bCalibration FrYIL—2avEFTISY

bSTOCompleted STOETZ73%9

bSS1tStarted SS1-tET I35

u32LocalProfVel LIRIT O profile velocity B Z #4195 A /N

u32LocalProfAcc LIRIT O profile acceleration {EZ#&$83 % A /N

i32SS1tStartVel SS1-t RITRHBERDE—F REDEEHRMNT 54 DN

i32SS1tTime SS1-t RITRRERMN SR T ETORFBEEMT LA N

i32SS1tent SSI-tMEBTHEATHHV Y FRAA VN
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#* 7-38. BInL1=-< Y AEH—% (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
ERROR_FAIL_SAFE_STO 0xFF00 STORTS—a—Fk
ERROR FAIL_SAFE_SS1 T 0xFFO01 SS1-tATS—a— K
MAX_FSOE_MODULES MAX_AXES FSOE ¥ 1—ILDO#
MAX_MODULE MAX_AXES + EDa—ILOEE
MAX_FSOE_MODULES
PP_MODULE_ID 0x00419800 pp E— K%FRF ID
HM_MODULE_ID 0x00519800 hm €— K#%5R9$ ID
FSOE_MODULE_ID 0x00619800 FSoOE £ 21— /L%ERT ID
ENTRIES_1600 5 PDO 0x1600 D7 v E > 57 #
ENTRIES_1601 6 PDO 0x1601 d < v E > J#
ENTRIES_1602 2 PDO 0x1602 MY v E > J#
ENTRIES_1603 2 PDO 0x1603 MY v E > J#
ENTRIES_1604 11 PDO 0x1604 MY v E > T #
ENTRIES_1A00 5 PDO 0x1A00 DY v E > 5 #
ENTRIES_1A01 5 PDO Ox1A01 DY v E> T #
ENTRIES_1A02 5 PDO Ox1A02 DY v E> 7 #
ENTRIES_1A03 5 PDO 0x1A03 DY v E> 7 #
ENTRIES_1A04 11 PDO 0x1A04 DT v E>J#
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7.3.5.11 Object Dictionary

R T739. ATz O bTa0 23 F )&

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
0x1604 RECORD 0 USINT RO FSOE RxPDO
1-11 | UDINT RO Sublndex 0xx
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
0x1A04 RECORD 0 USINT RO FSOE TxPDO
1-11 | UDINT RO Sublndex 0xx
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0x1C00 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
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
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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
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
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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
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
0x67nn FSoE Safety Drive Connection (ETG.6100)
0x6760 RECOED 0 USINT RO FSOE Slave Frame Elements
1 USINT RO Command
2 GAP None Sublndex 002
3 UINT RO Connection ID
4 UINT RO CRCO
0x6761 RECOED 0 USINT RO FSOE Inputs
1-8 | BOOL RO Sublndex 00x
0x6770 RECOED 0 USINT RO FSOE Main Frame Elements
1 USINT RO Command
2 GAP None Sublndex 002
3 UINT RO Connection ID
4 UINT RO CRCO
0x6771 RECOED 0 USINT RO FSOE Outputs
1-8 | BOOL RW Sublndex 00x
0x6780 RECOED 0 USINT RO Safety Parameter
1 USINT RW Sensor Test Channel 1 active
2 USINT RW Sensor Test Channel 2 active
0x6790 RECOED 0 USINT RO FSOE Info Data
1 UINT RO FSOE Connection ID
2 UINT RO Device Type
3 UDINT RO Vendor ID
RO1AN8173JJ0100 Rev.1.00 Page 129 of 197

2025.12.19 RENESAS



RZ/T2M, RZ/T2L ' I)IL—7 Safety Motor Control Reference Kit 2 4 — k7 F< = 1. 7 JL(EtherCAT/FSoE)

4 UDINT RO Product Code

5 UDINT RO Revision Number

6 UDINT RO Serial Number

7 UINT RO Network Flags

8 UINT RO Network Port

9 UINT RO Network Segment Address
0x6791 RECOED 0 USINT RO FSOE Communication Parameter

1 STRING(2) | RO Version

2 UINT RO Safe Address

3 UINT RO Connection

4 UINT RO Watchdog Time

5 ARRAY RO Unique ID

[0..5] OF
BYTE

6 UINT RO Connection Type

7 UINT RO Communication Parameter Length

8 UINT RO Application Paramter Length
0x67A0 RECOED 0 USINT RO FSOE Connection Diagnosis

1 UINT RO Connection State

2 UINT RO Connection Diagnosis
0xF000 RECOED 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

1-2 | UDINT RO Sublndex 00x
0xF030 ARRAY 0 USINT RO Configured Module Ident List

1-2 | UDINT RO Sublndex 00x
0xF050 ARRAY 0 USINT RO Detected modules

1-2 | UDINT RO Sublndex 00x
0xF980 RECOED 0 USINT RO Safe Address

1 UINT RO FSoE Address

* This is RW only if its status is PreOP.
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7.3.6 Safety Drive
AKYIT LY T T, PATLOEREREIZKY RZIT2M AT 5 E— 2 2F LT HEEEELELTL
F9, E—FFLHEEIL IEC61800-5-2 D STO, SS1-t ITHIGELTWLET,

COHETHERTSII0OR—KFIDWTE 740IZRLET,

# 7-40. Safety Drive #&EFH 1/0 Port — %
1/O Port A
P14_2 COR— FERZT2L-AICE > THIFENET
‘L'DBZE. E—2EEZELETT, ‘HOHEE, E—28EAIRETT,

HhL'UITBH LGS, E—8FLERNSH-FERGL. P143DLALIZE
LTSTOHLKIESSI1-t&ETLET,

P14_3 E— 2 FILHEEEEIRT 5 110 R— T,
COR—MEIRZT2L-AIZE > THIHENET,
‘L'OmE. E—2EFE#EEE STO TY,
‘HOGE. E—4ELE#EEL SS1t TT,

E— S EBEFIEMN D STO/SSI-t A, BEIRFTORNER 7-36. B 7-37 [SRLFET,

. ‘Transition to "Fault reaction active”, -
CiA402 Cannot transiton to . Can transition to

. ) . and after executing STO, > Clear "Fault” - Can transition to
State "Operation enabled"  "Operation enabled” Operation enabled B transition to "Fault" . ear rau - "Operation enabled"
. 15 128
Control 0 : i :
Word . Tt TS Tmommemommmmmomoees
: . Execute STO
Motor . .
RPM . e .
=
Motor operation o .
profibited H" = ) : Issue STO
P14_2 I Motor operaton .} - |
. allowaed
"L" = STO
P14_3
7-36. E—42 51 - STO - @RDFEN
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CiA402 Cannot transition to . Can transition to Can transition to

. "Operation enabled" "Fault reaction active".  "Fault" . Clear "Fault” ;

State "Operation enabled"  "Operation enabled" ; . "Operation enabled”
i 15 128
Control O : I :
Word . LTI Tt Pt
. : . 3 seconds . . .
. . ‘>
Motor . . R
RPM . e S .
. . Execute SS1-t
=
Motor aperation — : —
profibited H" = ) Issue SS1-t
P14_2 . Motor operaton . | - - |
. allowaed
"H" = 8381t
P 3
B 7-37. E—2 8k - SS1-t - HROFh
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7.3.6.1 Safety Drive [ (+EI%k
& 7-41. Safety Drive [ ITBA#—% (samplecia402.c)

%4

Bl

check_motor_allow

P14 2 D LRI ZFHEAHARY . E—F ENMERTRENHERR
HEH.

check _motor_stop req

E—AEERICE—AFELEERND I EHERT S
@ﬁo

E—REFELERNH-1-HFE. CiA402_LocalError B
A E L T’Fault reaction active”|Z:&# L. STO
HLLIEZSSIt B H#RIBLET,

STO %179 2B#.

E—A%IfE CPU ICE—42 R by TFavy KEEE
L/s :E_g Efé‘ibi—a—o

exe STO
F- . STOETETETRTE=OHICLEDIS ZEAT S,
A TCIA402Axis @ STO 5ET 7541 TRUE %
vy FLET,
SS1-t MIBEFAIRT SR,
EiE{k TCiA402Axis D& SS1-t AA V/I\DRE LT
start SS1 t
- = WET,
Ff-. SSI1-tBR 7S FIZTRUE 2 &v FLET,
SS1-t WBEITS5EETT .
5 (K TCiA402Axis D SS1-t BAtA 7 5 4'IZ TRUE A%
+v FENTLVS E MainLoop BEEA S 1ms &I
EhxEd,
COEMTIE, SSIANRITHTHA I EERT=H
exe_SS1_t

[Z2100ms EIZLED15 ZmiBcsEE T,

Ffz. 1ms BIZEEZFTE L TE— 25 CPU ~&
BT 2 REEEEEHLET,

SS1-t MEHAHERT LI-HE. exe_STO BEHZETFUH
Lid—o

7.36.2 XY OFE

& 7-42. Safety Drive RI[+< - OFHE—E (sampleciad402.c)

Y04

ERIE

Lk

CFG_SS1T_TIME 3000

SS1-t RITERMN o T E TORM[MS|ZHRELEFT

RO1AN8173JJ0100 Rev.1.00
2025.12.19

Page 133 of 197

RENESAS



RZ/TZM, RZ/T2L 7\)L_ 70 Safety Motor Control Reference Kit 2 4 — k7 v 7<= 2 7 JL(EtherCAT/FSoE)

7.3.7 Fusa CPU Communication
AET 1—)LTIlL., FSoE Master h 553215 L 1= Safety Master PDU ##AEZR 2 CPURZ/T2L-A)NEIE L FE
¥, Fl-. #EER S CPU H 5 3Z{E L 1= Safety Slave PDU % FSoE Master ~#{ELF T,

HEER L CPU ED@EIEICIX, FusallF EVa—)L&#ERALET, FusallF ED2—ILOEMIZDULNTIE,
739FusallF #8BLTTaLY,

HEeR 2 CPU DB L UBEDHIRIZDODWTIE [RZI77 3 FSoOE7 I HS—2 30T 7 Y
T Y 7EFENY KT vS (R30UZ0176J4J0110)] ZBBLTL &L,

7.3.7.1 FSoE PDO &7
% 7-43. FSoE RxPDO —%&

RxPDO Index Size[bit]
FSoE output Command 0x6770:1 | 8
FSoE output data 1 0x6771:1 1
FSoE output data 2 0x6771:2 |1
FSoE output data 3 0x6771:3 |1
FSoE output data 4 0x6771:4 |1
FSoE output data 5 0x6771:5 |1
FSoE output data 6 0x6771:6 |1
FSoE output data 7 0x6771:7 |1
FSoE output data 8 0x6771:8 |1
FSoE output CRCO 0x6770:4 | 16
FSoE output ConnectionlD 0x6770:3 | 16

F 7-44. FSoE TxPDO —%&

TxPDO Index Size[bit]
FSoE input Command 0x6760:1 | 8
FSoE input data 1 0x6761:1 1
FSoE input data 2 0x6761:2 |1
FSoE input data 3 0x6761:3 |1
FSoE input data 4 0x6761:4 |1
FSoE input data 5 0x6761:5 |1
FSoE input data 6 0x6761:6 |1
FSoE input data 7 0x6761:7 |1
FSoE input data 8 0x6761:8 | 1
FSoE input CRCO 0x6760:4 | 16
FSoE input ConnectionIlD 0x6760:3 | 16
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7.3.7.2 HHEERE CPU LOREZEICERAIND AT +

& 7-45. BEERSL CPUANDEFICEAShEIA TPV K

Ny b4 AITCzH b Index Size[byte]
Safety Master PDU FSoE output Command 0x6770:1 1
FSoE output data 1 ~ 8 0x6771:1~8 1
FSoE output CRCO 0x6770:4 2
FSoE output ConnectionlID 0x6770:3 2
& 7-46. BEERL CPUDNLCDREICERAINDIF TSV K
Ny b4 ISz H b+ Index Size[byte]
Safety Slave PDU FSoE input Command 0x6760:1 1
FSoE input data 1~ 8 0x6761:1 ~ 8 1
FSoE input CRCO 0x6760:4 2
FSoE input ConnectionIlD 0x6760:3 2
Communication parameter Connection ID 0x6791:3 2
Connection State 0x67A0:1 2
Connection Diagnosis 0x67A0:2 2
Watchdog Time 0x6791:4 2
Communication Parameter 0x6791:7 2
Length
Application Parameter Length 0x6791:8 2
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7.3.7.3 BE%

& 7-47. ¥ —% (samplecia402.c)

%4 Si8e
[EHARIIZEITE B APPL_Application BE#h 5 IE(F
FSoE_Application nFEy,
JO—F¥—r%EE 7-38ITRLET,

< FSoE_Application() start )

A 4
Read the communication parameter packet
received from the fusa CPU.
R_FUSA_IF_Receive_Packet()

Has the slave PDU packet
been received from the fusa CPU?

Copy all data from the slave PDU packet

as the communication parameter packet No to each local object.

been received from the fusa CPU?

Y

Add 2 to the local FSoE send flag.

Copy all data from the communication parameter packet
to each local object.

v Is the local FSoE send flag 37

(Have two packets been received?)

Add 1 to the local FSoE send flag.

Y
Read the slave PDU packet received from the fusa CPU. Copy all data from each local object
R_FUSA_|IF_Receive_Packet() to the master PDU packet.

h 4

Send the master PDU packet to the fusa CPU.
R_FUSA_IF_Send_Packet()

No
Was the master PDU packet sent successfully?

Set 0 to the local FSoE send flag.

A 4

( FSoE_Application() end. )

7-38. FSoE_Application 3o 0—F ¥ — k
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7.3.7.4 $BEWK - T O—/NILERIER

& 7-48. #@EK—K

(r_samplecia402.h)

WiEHR £
fsoe_params_t connection_id FSoE_Appl
Communication parameter connection_state
packet #i& 1A connection_diagnosis
watchdog_time
com_parameter_length
appl_parameter_length
& 7-49. JO—N\)LEH—KE (r_sampleciad02.c)
Ba A VREBVRA BiEA
UINT8 u8FSoESendFlag FSoE #ET 357,

FSoE_Application AR CHERAINE T,

WHEIL 3 T,
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7.3.8 Motor CPU I/F
Motor CPU I/F £ 2—JLIX. Shared Memory Driver Z{$F L T Motor CPU (RZ/T2M CPUO) & E—4 il
HaATY FOXEE - EREOEH - E—2RXAT—FXAOWMBETS5ELa1—ILTT,

7.3.81 EFDa—I)ILiER
ED21—IILERRZER 7-39 I2TRLET,

Shared Memory

Motor CPU I/F

Call API
> API »|  Command queue area
Set command,
Set data data size, data
» Command  |—ft+—— | | frmmrmeemmmeeeeeiieeieoes
Shared
Network Set reference Set reference — Memory »  Cyclic reference area
o > Reference Set Dri
application river

Get motor status
Get motor status Get L

<
<

Motor status area

Set offset
Position Offset Set

A 4

B 7-39. Motor CPU IIF ¥ 1 — LR E

ARED21—IITEEICL4TEEDOAPI ZRELET,
(1) Command Set

Z M API [, Shared Memory ® Command queue area [CE—2&lHaAT U K - T—2H A X - T—4%
BMLES,

(2) Reference Set

Z M APl [%. Shared Memory ® Cyclic reference area [CERE SN TWAKIBIESEZEHLET,

(3) Get Motor Status

Z M API [, Shared Memory O Motor status area [T SN T WS EBE—F XA T2 RAZWMBFLET,
(4) Position Offset Set

ZD APl (L, Home fiBDHREZBME L THESNTWS APITY, UBERICA 7ty FERELE
ERR

7.3.8.2 Shared Memory |\ 4T
723 2EICHEEBINTWLEIRERKTT .
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7.3.8.3 API
& 7-50. 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 7-40
R_MOTOR_CPU_IF_Close Motor CPU I/F ##T7 LE 9,
Zf-. Shared Memory Driver & T L %3,
ZAB—Fx— b 7-41

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 7-42

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 7-43
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 7-44

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.
ZA—Fvy— bk : & 7-45
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R_MOTOR_CPU_IF_Open() start

C

)

Are parameteres correct ?

Open the Shared Memory
R_SHARED_MEMORY_Open()

Was opening
the Shared Memory successful ?

Get the Shared Memory status
R_SHARED MEMORY_StatusGet()

A 4

Was getting
the Shared Memory status successful ?

Has the opposite driver been opend?

Initialize the contral structure.
Make this module status "Open".

N

return MOTOR_CPU_IF_SUCCESS

)

return MOTOR_CPU_IF_ERR_PARAM

return MOTOR_CPU_IF_ERR_OPEN

return MOTOR_CPU_IF_ERR_OPEN

7-40. R_MOTOR_CPU

_IF_Open 70 —Fv¥—
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< R_MOTOR_CPU_IF_Close() start )

y

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".

h 4

( return NETWORK_CPU_IF_SUCCESS >

K 7-41. R_MOTOR_CPU_IF_Close B 7 0—F+v—

( 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

oo the s dota sro 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 7-42. 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

C return motor_cpu_if_err >

7-43. R_NETWORK_CPU_IF Reference Set APl 7 A—F v — k

< Motor Status Get API start >

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

Read the motor status to the shared memory.
motor_cpu_if_err = motor_cpu_if_write()

Is this API
"R_MOTOR_CPU_IF_PositionGet"?

Sub the position offset

( return motor_cpu_if_err )

B 7-44. R_NETWORK_CPU_IF Motor Status Get APl JO—F ¥—
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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_OPI%

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 >

7-45. R_MOTOR_CPU_IF_PositionOffsetSet @i 7 A —F v— k
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7384 TS5AR—EHK
% 7-51. Motor CPU IIF 7S A _R— ¥ —&

T54 R— A% BiEA
motor_cpu_if_write Shared memory [CT—2 #E2FA#FT,
JA0—Fv—k 7-46
motor_cpu_if_read Shared memory i 5 T—42 ZHAWMY £9,
Z2B—Fx— b 7-47
motor_cpu_if_command_enqueue AY U RFa—HhAoav Y REEEAHFET,
Z2B—Fx— b 7-48

( motor_cpu_if_write() start )

Set the timeout

A

Write data to the Shared Memory
fsp_err = R_SHARED_MEMORY_Write

Y

A

Substract 1 from the timeout

return MOTOR_CPU_IF_ ERR_WRITE_TIMEOUT )

return MOTOR_CPU_IF_ERR_WRITE )

( return MOTOR_CPU_IF_SUCCESS )

B 7-46. motor_cpu_if write o O0—Fv¥—
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C network_cpu_if_read() start )

Y

Set the timeout

Y
Read data from the Shared Memory
fsp_err = R_SHARED_MEMORY_Read

A 4

A 4

Substract 1 from the timeout

Is the timeout "0"?

return MOTOR_CPU_IF_ERR_READ_TIMEOQUT )

yes

Is the fsp_err "FSP_ERR_IN_USE"?

Is the fsp_err "FSP_SUCCESS"?

retum MOTOR_CPU_IF_ERR_READ )

( return MOTOR_CPU_IF_SUCCESS )

7-47. motor_cpu_if_read B 7O0—Fv—F
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motor_cpu_if_command_enqueue() start

C

)

4

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

Is err "MOTOR_CPU_IF_SUCCESS" ?

Is the queue full?

No

return err

return MOTOR_CPU_IF_ERR_BUF_EMPTY >

Write the command from the shared memory.
err = motor_cpu_if_read()

Is err "MOTOR_CPU_IF_SUCCESS" ?

Yes

No

return err

Add 1 to the current "head".

\ 4

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

Is err "MOTOR_CPU_IF_SUCCESS" ?

Yes

No

return err

return MOTOR_CPU_IF_SUCCESS

)

& 7-48. motor_cpu_if command_enqueue B 7 0—F ¥ —
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7.3.8.5 Callback B8

& 7-52. Motor CPU I/F Callback Bi#{—% (r_motor_cpu_if.c)

k€

5

shared_memory_callback

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

RZT2M CPUO {8 T Shared Memory Driver A% Shared Memory ~E ZA{>

E. CDENYAHDNRELET,
Callback BRI TITHhN MBI HY FTE A,
HEIZG L TREDEMZRETLTT S,
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7386 YVOER

% 7-53.Motor CPU I/F ¥/ OF&H—% (r_motor_cpu_if.h)

E&/4=E" EHE ]
CFG_CMD_Q_NUM 8 AXU FX1—0H
2 DEFEICTHILEN
HYEI)
CFG_CMD_Q_OFFSET 0x0000 Command queue area M
A7y b7 LR
CFG_CYCLIC_REF_AREA OFFSET 0x0100 Cyclic reference area M
A7y b7 LR
CFG_MTR_STATUS _AREA OFFSET 0x0180 Motor status area M7+ 7
Yy 7 LR
CFG_MOTOR_CPU_IF_TIMEOUT 100 Shared memory FEAE

ERICERSNDSZ A L
7 ME

CFG_SHARED_MEMORY_INSTANCE_ADDR

&g_shared_memory0

Shared memory K54
NDAVRZ U AADR
124

MOTOR_CPU_IF_CMD_DATA_MAX_BYTE | 12 aAvY R¥ai—0BX
F—a2H4A4 X
7.3.8.7 F|EE
F 7-54. Motor CPU I/F I#&—% (r_motor_cpu_if.h)

k5 it H%
motor_cpu_if_err_t MOTOR_CPU_IF_SUCCESS IS—EL
Motor CPU I/F MOTOR_CPU_IF_ERR_OPEN Open T5—
7Tk MOTOR_CPU_IF_ERR_CLOSE Close T5—

MOTOR_CPU_IF_ERR_PARAM

Parameter T35 —

MOTOR_CPU_IF_ERR_NOT_OPEN

Not open TS5 —

MOTOR_CPU_IF_ERR_BUF_FULL

AT Y FFa—hAEF

MOTOR_CPU_IF_ERR_BUF_EMPTY

av Y Rxa—»mZ%E

MOTOR_CPU_IF_ERR_WRITE

EERAHAITI—

MOTOR_CPU_IF_ERR_WRITE_TIMEOUT

ESRAAZALTIH

MOTOR_CPU_IF_ERR_READ

AAWI T—

MOTOR_CPU_IF_ERR_READ_TIMEOUT

MARY B A LTI E

MOTOR_CPU_IF_ERR_EXCEED_PAYLOAD

T—ANKBEL 1=
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ek 3iG

TR

)

motor_cpu_if status_t

Motor CPU I/F
AT—42 R

MOTOR_CPU_IF_STATUS_NOT_OPEN

Not open k#E

MOTOR_CPU_IF_STATUS_OPEN

Open iK&E

motor_cpu_if cmd_t
Motor CPU I/F

MOTOR_CPU_IF_CMD_NONE

avUREL

MOTOR_CPU_IF_CMD_RESET

Command Set

A FER MOTOR_CPU_IF_CMD_MOTOR_START AP -Gﬁﬁg{éh
- 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 #ll{i MOTOR_CPU_IF_CTRL_TYPE_SPEED 35 & 41|15
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—
772~k 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 > /\—#& %l
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 R
F_AZ MOTOR_CPU_IF_STATEMACHINE_STATE_ERROR ERROR E— K
7.3.8.8 #EiEK - THIEH
% 7-55. 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

RIEEABEE

motor_cpu_if cfg_t

Motor CPU I/F
VT4 JHEER

p_shared_memory_instance

Shared Memory 1 Y X2 VX
ADRA AR

timeout

BA LT ME

shr_ mem_cmd_data_max_size

9T RF—ABAFA X

shr_mem_cmd_qg_num

AT RXa—0HE

shr_mem_cmd_qg_mask

A k{*a—<IRY

shr_mem_cmd_q_offset

HEAEYDAT Y KFX1—48
ooty b

shr_mem_cmd_q_size

HEAEYDITU FFa1—%H
Bova4X

shr_mem_cmd_head_offset

HEAFEY)OOAT Y KFa—
head $iEDA 7t v k

shr_ mem_cmd_head_size

HEAFEYOOAT Y KFa—
head fEEDH 1 X

shr_mem_cmd_tail_offset

HEEAFE)DAT U FXa—
tail A DA 7 v k

shr_mem_cmd_tail_size

XEAE)DaAT U FXa—
tail fEEED Y1 X

shr_mem_cyclic_ref area_offset

FH AT D Cyclic Reference
Area DA 7t k

shr_mem_cyclic_ref area_size

FH A £ D Cyclic Reference
Area DY A X

shr_mem_ref pos_offset

HEAEYDESAEEZEOA
Tty bk

shr_mem_ref vel_ offset

HEAE)DESEREEEOA
Tty bk

shr_mem_ref tor_offset

HEAEYDES LY FEED
A AV

shr_mem_mtr_status_area_offset

HEF A E ") D Motor Status
Area DA 7ty +

shr_mem_mtr_status_area_size

HF A E") D Motor Status
Area DY A X

shr_mem_mtr_pos_offset

HEAE) OBREMEEZOA
Ity bk

shr_mem_mtr_vel_offset

HEAE)OBREREMEHDOA
Ity bk

shr_mem_mtr_status_offset

HEAEYVDAT—FITIUSE
BoA o€y b+

shr_mem_mtr_err_status_offset

HEAER)DIS—IKEMEED
To7€v k
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shr_mem_mtr_ctrl_loop_mode_offset

HHATE1) DO LOOP MODE %8
HBoxroty bk

shr_mem_mtr_in_pos_offset

H£EAE QLB T IKEE
EEOAr 7ty b

shr_mem_mtr_cal_finished_flag_offset

HEAEYDA Ty MEUER
RREEOA 7Y +

motor_cpu_if ctrl_t

Motor CPU I/F
il E (R

status

Motor CPU IIF DR T—% X

cmd_hdr

a7 Y K¥a— headitail #i&
KA RBE VR

timeout_count

BA LT RERK

position_offset

fEA 7Y b+

p_cfg

Motor CPU IIF 1> 7 1 J1g&
EADRA 4

motor_cpu_if api_t

Motor CPU I/F
API #8& K

Open

T—T B

Close

4 O0—XE#H%

Reset

MotorStart

MotorStop

MotorReset

MotorErrorCancel

ErrorSet

CtrITypeSet

PositionCommandModeSet

RotorAngleOffsetSet

CurrentOffsetSet

CurrentOpenLoopSet

AccelTimeSet

PosProfMaxSpeedRadSet

av Yy R ERHK

PositionOffsetSet

MEA Tty FEREEK

RefPositionSet

RefSpeedSet

RefTorqueSet

SRELY FER

PositionGet

SpeedGet

StatusGet

ErrorStatusGet

LoopModeStatusGet

InPositionFlagGet

OffsetCalibrationStatusGet

E—FRT—45 ZAREEH%

7.3.8.9 S O—/\LEHIEER
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& 7-56. Motor CPU IIF /' O—/S)LEH—E (r_motor_cpu_if.c)

BA A VREVRE A
motor_cpu_if_ctrl_t g_motor_cpu_if_ctrl Motor CPU I/F HI{HIEE&ERA VR 2 V&,
Oepn A THEIESNFE T,
motor_cpu_if cfg_t g_motor_cpu_if cfg Motor CPU I/F 3> 7 « J#E&EARA VXA VR,

A VRAE D RERBEICE A NDNHALShET,

MEELUNTEA VNDIEZEET S5 EIFTEE
HA,

motor_cpu_if_api_t g_motor_cpu_if_api Motor CPU I/F APl &K1 VX2 U R,
AR D RAERFFIZE A AN IHRIEESNET,

MEELUNTEA VNDIEZEET S5 EIFTEE
HA
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RzZ/T2M, RZ/T2L Z'IL—7
7.3.9 FusallF
FusallF £ a—JLIE., #EERE CPU (RZ/T2L-A)& UART BIE21T5EY 2 —ILTY,

HWHER L CPU DB S UBEDHERRICOVWTIE [RZT 7Y FSoOE7 T r—2avy I box7
VI bz TEFENY FT v Y (R30UZ01764J0110)] 2SR L T 2Ly,

Safety Motor Control Reference Kit 2 4 — k7 v 7<= 2 7 JL(EtherCAT/FSoE)

7391 EFDa—I)LiER
ED1—IILERRZER 7-49I2RLET,

Fusa I/F
Call API

P AP

Set the packet Send the packet

» Send Packet

Network
application |«

UART
Driver

Get the packet Fusa CPU

Receive Packet

h

The packet

Receive
the packet

Receive process |«

B 7-49. FusallF 21— )LiERE

7392 EZENTY L

FusallF E2a—I)TlE. EZEINZNNTFy FOATY FaO—FEY A XEHRE FusallFa> o744
Bk o R 2 VR (g fusa_if cfg) ICEERKLTHERALET, TRICEHFINTLSERZIE/N7 Y FIZDLY
THRREY,

*® 7-57. BRIhTWAZEYy F—E

# Ny ETR av Yy Fa—F | ¥4 XtE#R RETET—H

1| BBEK 0x0101 0x0000 | £&L

2 | Safety Slave PDU 0x0202 0x0006 = 7-46 O Safety Slave PDU 1TIZF
HInTwadxrIo o b+

3 | Communication parameter 0x0203 0x000C #F 7-46 M Communication
parameter {TICEEEH SN TWLNSA4 T
oV b+

*& 7-58. BRI TWSEE 7y K&

# N7y AR aAvy Fa—F | 44 XER EETEZT—4

1 | EBEERZATHER 0x0102 0x0000 | £&L

2 | Safety Master PDU 0x0201 0x0006 F= 7-45 O Safety Master PDU 1TIZ
BB TWEF TV b
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7.3.9.3 API

% 7-59. Fusa lIF API —%&

API

L

R_FUSA_IF_Open

UART Driver D #1#i{E #1TLVET,

Fr EBBHERAATY FERESNDI0EHFL. TORENTET LG
BIIEBERZMAERNNT Y FEEELET,

JA—Fv— 7-50

R_FUSA_IF_Close

FusallF ##TLE9,
Ff-. UART Driver 8T L £,
JAO—Fv— |k 7-51

R_FUSA _IF_Send_Packet

Fusa CPU ~/\4 v & %159 5%,

EELEWLWYY FOOATYRFO—FREFHEY FLEEBEERRS Y
A EBIHIZEY ET,

ZOAIY RA—FBREREDa—ILIZEREINTULRWNMGES. \7y
FEEELEEA,

T, VEDHID/N Ty FOREENTET LTWVEWNMES, N7y bE&E
ELFEEA,

JA—Fv— b 7-52

R_FUSA_IF_Receive Packet

Fusa CPU ™5 Z(TE 1=/ v F EEET 2%,

RELEWATY bOaATY Fa—FEFHEY b LIEERRS Y
2EBIBIEYETS,

ZOAIY RA—FBREREDa—ILIZER SN TLRWNMGES. \7y
FERBLEEA,

Ftfz. TONTY FOZEAET LTOWEWSEFIMETEEE A,
20—F¥— bk 7-53
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( R_FUSA_IF_Open() start )

A 4

Initialize the control structure

A 4

Open the serial interface

Was opening

the serial interface successful ? retun FUSA_IF_ERR_SERIAL_OPEN )

Set the timeout

Has the startup request packet
been received?

Substract 1 from the timeout

Send the startup request confirmation reception packet
err=R_FUSA_IF_Send_Packet()

Is the "timeout” 0?

return FUSA_IF_ERR_OPEN_TIMEOUT )

return err )

Was the execution of
the send packet function successful ?

Set the timeout

Has sending the packet
been completed?

Substract 1 from the timeout

Yes

Is the "timeout” 0?

( return FUSA_IF_SUCCESS ) ( return FUSA_IF_ERR_OPEN_TIMEOUT )

7-50. R_FUSA_IF_Open B 7 0—F ¥ — k
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( R_FUSA_IF_Close() start )

Y

Close the serial interface

Was closing

the serial interface successful ? retum FUSA_IF_ERR_SERIAL_CLOSE )

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

h 4

( return NETWORK_CPU_IF_SUCCESS )

B 7-51. R_FUSA_IF Close Bf7O0—F v+—
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( R_FUSA_IF_Send_Packet() start >

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

Check if the send command is registered.

Has the send command

boon rogistord? return FUSA_IF_ERR_INVALID_TX_CMD_CODE )

Has the previous transmission return FUSA IF ERR TX IN USE >
been completed? I AN
Copy the send data to the buffer on this module.
Has that copy been successful? return FUSA_IF_ERR_TX_BUF_COPY )
Execute the UART write API
Has that write APl been executed successfully? return FUSA_IF_ERR_TX_FSP )

< return FUSA_IF_SUCCESS )

K 7-52. R_FUSA_IF_Send_Packet ¥ on—F¥—

R0O1AN8173JJ0100 Rev.1.00 Page 158 of 197




RZ/TZM, RZ/T2L 7\111_ 70 Safety Motor Control Reference Kit 2 4 — k7 v 7<= 2 7 JL(EtherCAT/FSoE)

( R_FUSA_IF_Receive_Packet() start )

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

Check if the receive command is registered.

Has the receive command

boon registored? return FUSA_IF_ERR_NOT_RX_PACKET )

Has that packet

already been received? return FUSA_IF_ERR_NOT_RX_ PACKET )

Copy the receive data

h 4

( return FUSA_IF_SUCCESS )

K 7-53. R_FUSA_IF_Receive_PacketB#ioO—F v—
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7394 TS5AR—FEHK
%+ 7-60. FusallF 754 ~_R— % —%&
TS5 4 R— A BtEA

fusa_if receive_process FusaCPU M Z(TE - f=T—4% ZfEH L. BEHE
FhiE/N\ry hEELTRETIEHTT .

7.3.9.5 Callback %
& 7-61. Fusa I/F Callback B§¥{—% (r_network_cpu_if.c)
B4 BTLL]
fusa_if_callback Zhl& UART Driver @ Callback BI$(T9,
Callback B8N TIX FEEDLRENITHONET .
(1) 1byte T—2 &ZELFLE
® fusa_if receive_process B ZMFUHLFET,
(2) EERENETLLESE
o FEEMEMNETLIIEZFusalFIZHIDEET,
DEIZHCTREDEMERETLTT S,
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7396 YUVOER

% 7-62. FusallF T/ OFE—% (r_fusa_if.h)

/04 EHE e
CFG_FUSA_IF_UART_INSTANCE_ADD | &g_uart0 UART KSA4/N\DA VR4E
R DAADRA A
CFG_FUSA IF_CMD_RX_NUM 3 BT DHRENTY O
CFG_FUSA_IF_CMD_TX_NUM 2 BT HEENTY O
CFG_FUSA _IF_CMDCODE_RX_START | 0x0101 EEBEROITYRFa—F
_REQ
CFG_FUSA_IF_CMDCODE_RX_PDU 0x0202 Safety Slave PDU @< >~
Fa—+k

CFG_FUSA_IF_CMDCODE_RX_PARAM | 0x0102 BENSA—42DaTUR
a—FK

CFG_FUSA_IF_CMDCODE_TX_START_ | 0x0102 EEERZMNHEREDNDIT Y

REQ Fa—F

CFG_FUSA IF_CMDCODE_TX_PDU 0x0201 Safety Master PDU ® 3 <
YkFa—F

CFG_FUSA IF_DATASIZE_RX START_ |0 EHERODT—2HA X

REQ

CFG_FUSA IF_DATASIZE_RX_PDU 6 Safety Slave PDU O F—4%4
H4 X

CFG_FUSA IF_DATASIZE_RX_PARAM | 12 BENSA—ADT—AY
4R

CFG_FUSA IF_DATASIZE_TX START_ |0 BHERSMARREOT—4

REQ YA X

CFG_FUSA IF_DATASIZE_TX_PDU 6 Safety Master PDU 5 —

BH4 X

CFG_FUSA_IF_DATASIZE_MAX

CFG_FUSA_IF_DATASIZE_R
X_PARAM

BRRODT—4HA4X

CFG_FUSA_IF_RXCMDO_CMDCODE

CFG_FUSA_IF_CMDCODE_R
X_START_REQ

ZENNrFy FOOaATUR
a—FK

CFG_FUSA_IF_RXCMDO_DATASIZE

CFG_FUSA_IF_DATASIZE_R
X_START_REQ

2T F0DT—58Y
1

CFG_FUSA_IF_RXCMD1_CMDCODE

CFG_FUSA_IF_CMDCODE_R
X_PDU

ZENTFy M1 OaATUR
a—F

CFG_FUSA_IF_RXCMD1_DATASIZE

CFG_FUSA_IF_DATASIZE R
X_PDU

EEAT Y N1 OTF—5%
s

CFG_FUSA_IF_RXCMD2_CMDCODE

CFG_FUSA_IF_CMDCODE_R
X_PARAM

ZEENNry r20aAvTU R
a—F

CFG_FUSA_IF_RXCMD2_DATASIZE

CFG_FUSA_IF_DATASIZE R
X_PARAM

EEAT Y R 20T 8%
s

CFG_FUSA_IF_TXCMDO_CMDCODE

CFG_FUSA_IF_CMDCODE_T
X_START_REQ

EENTYFODaATUR
a—FK
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CFG_FUSA_IF_TXCMDO_DATASIZE

X_START_REQ

CFG_FUSA_IF_DATASIZE_T

EENTYRODT—EY
A4 X

CFG_FUSA_IF_TXCMD1_CMDCODE

X_PDU

CFG_FUSA_IF_CMDCODE_T

EZENN Yy RF1OaATUFR
a—F

CFG_FUSA_IF_TXCMD1_DATASIZE

CFG_FUSA_IF_DATASIZE_T

EENTY M1 OT—52Y

X_PDU 4R
CFG_OPEN_TIMEOUT OxOFFFFFFF BA LT ME
7.3.9.7 FH|FER
#F 7-63. Fusa l/F 3I&3—% (r_fusa_if.h)

LUE i) EE ]
fusa_if _err_t FUSA_IF_SUCCESS IS—#EL
Fusa I/F FUSA_IF_ERR_INVALID_PARAMETER Parameter T5—
IS>—a—F

FUSA_IF_ERR_SERIAL_OPEN

Open T5—

FUSA_IF_ERR_SERIAL_CLOSE

Close T5—

FUSA_IF_ERR_SERIAL_NOT_OPEN

Not open T 35—

FUSA_IF_ERR_INVALID_RX_CMD_CODE

BOWGREIYFO—F

FUSA_IF_ERR_NOT_RX_PACKET

Ny bEZELTHLEL

FUSA_IF_ERR_INVALID_TX_CMD_CODE

BmMGEEaR o Fa—F

FUSA_IF_ERR_TX_IN_USE

EfEH

FUSA_IF_ERR_TX_BUF_COPY

EERNYI7ADOE—%
BR

FUSA_IF_ERR_TX_FSP

FSPEAHTIS—MHELE

FUSA_IF_ERR_OPEN_TIMEOUT

Open 214 L7+

fusa_if status_t

FUSA_IF_STATUS_NOT_OPEN

Not open KA

FusallF 2EXT7—42 X

FusallF A7—42 X FUSA_IF_STATUS_OPEN Open 1K
fusa_if rx_status_t FUSA_IF_RX_NO_DATA T—ARKRZE

FUSA_IF_RX_RECEIVED_CMD1

aY>Y RFa—FK®1byte B#
ZIEEH

FUSA_IF_RX_RECEIVED_CMD2

AT FO—RZEFH

FUSA_IF_RX_RECEIVED_SIZE1

T—2Y 4 XD 1byte B% =
EEH

FUSA_IF_RX_RECEIVED_SIZE2

F—AH A RBEFA
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7.3.9.8 1E&ER -

LHIE®

& 7-64.FusallF #E&k—% (r_fusa_if.h)
BiER g e
fusa_if cmd_list_t command_code av Y Fa— K&k
Command list &K data_size T—3 YA XER

fusa_if cfg t

123

FusallF o> 74 &

p_uart_instance

UART 4 VR B VA~
DRAE

open_timeout

BA LT ME

rx_cmd_num

ZENTY PO

tx_cmd_num EENRT Y FO
rx_cmd_listfCFG_FUSA_IF_CMD_RX_NUM] ZENTY FYR B
tx_cmd_list{CFG_FUSA_IF_CMD_TX_ NUM] ZEENTY FYRX B
fusa_if _packet t command_code avwy ka—F
Fusa IlF /87 MEEKR | data_size T—RH94 X
data[CFG_FUSA_IF_DATASIZE_MAX] F—4
fusa_if _ctrl_t fusa_if_status FusallF DR T—4% R
Fusa I/F #l{E#&5&& transfer_complete EERT 759
tx_tmp EERANY T 7
rx_status RERXRT—4EX
rx_data_pos RET—ANE
rx_tmp RERANYT7

rx_bufflCFG_FUSA_IF_CMD_RX_NUM]

B2ENTY FORE
INYT7

rx_complete_flag[CFG_FUSA_IF_CMD_RX_NUM]

ZENTY FDRIED
>4

fusa_if api_t
Fusa I/F API #&3&4k

Open

T—T B

Close

40— X%

send_packet

Ny CDEE

receive_packet

gy FDRIE
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7.3.9.9 ' O—/N\ILEHIER
% 7-65.FusallF ¥ O0—/\ILZEH—E (r_fusa_if.c)

ik A VREVRA BiEA
fusa_if _ctrl_t g_fusa_if ctrl Fusa I/F Hlf##&&KA VX2 VX,
Open B THEAlLINET,
fusa_if_cfg_t g_fusa_if_cfg FusallF 2> 7«4 JHEEKA VRE VX,

AVRE DRAERBIZEA VA EESHET,

MEEUNTEAVNDIEZEET S EIFTEE
Hho

fusa_if_api_t g_fusa_if_api Fusa I/F APl &A1 VAR VX,
AR D RERBFICEA VAL NHLENET,

MEEUN TR A VNDIEZEET S EIFTEE
HA,
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74 HEERLHIH (RZ/T2L-A, RZ/T2L-B)

741 BE
RZ/T2LHREREHIEAY 7 b0 7 OMEMEZUTISRLET,

* RZIT2LIZ K BHFT = 1B DHERE L XA T LEER
- RTKOEF0190D01001BJDRZ/T2MA I 5 E— X [Txi 3 K2 HIfH (IEC61800-5-2 : STO, SS1-t)

XNk

- ETG.5100ES (R) V1.2.0 #HLOFSoE 7’0 b 3 )LILE £ EHE

RZIT2L TR EEHEBET H-0HIC, RY T Oz PICIETEE#EELZE2Y ) a—2a VEIGRFERINT

WEY,
1.RZ(CR52core)7 72! I TTA YT b2 xz7+v k+ : RTKOEF0102F01001SJ Ver.1.30
R BCZMY I b7 : Ver.1.01
2.RZIT2LYWV—T SILBLRTFLY T b2z Txy b : RTKOEF0154F01001SJ Ver.1.03

ChdYI b9z T7D

FiE #EeRE TSy b I+—LY T+ 7 :Ver.1.00
3.RZ7Z731 FSoE7 7Y — 3097 kh9x7Xy M : RTKOEFO129F01001SJ  Ver.1.12
B4R FSoE7 74— a2 bhHox7 - Ver.1.10

FHHIZOVTE, FSHAICABENTVS FXa AV FESEESL,

R7.6612, RZT2LIEEERLHIFHBY I b9z 7D I AW THEHERLET,
: 766 RZT2L #EREHEABY I bz 7D 7+ ILFTHERK

# TH#IWVE | T74IL% & BA

1 |¥RZT2L RZT2LA 7Oz o k74 LA

2 | |¥FSoE_sSw M RZT2L-A(Af V) BFOS Y T4 LT

3 |¥RZT2L

4 ¥PL-SW

5 ¥PswLoaderFM

6 | |¥FSoE_SwW s RZ/T2L-B (4 J) B7OS 1S FI4 LA

7 |¥RZT2L

8 ¥PL-SW

9 ¥PswlLoaderFS

10 | | ¥flashloader EWARMBRTKOEF0190D01001BJ{&#ROME =24
11 | ¥arm TFAINTALE

12| |¥TwinCAT3 FSOEXRARFAL TS b ()

13 Safety Drive.tfzip

14 Safety Drive.tpzip

15| |¥rewrite_folder =TT 4 E—FHHAR— ANy FITOT 5L
16 ¥FSoE_SW_M RZT2L_ ARD/ISyFFTOS S LT+ LA

17 ¥FSoE_SW_S RZ/T2L BRED/AyFFOS S LT+ LY

. ATOY 14 MEEtherCATY X 2 IZTwinCAT3 (Build 4024.6). FSoE < X 4 IZBeckhoff Automation#t
DTRHMBZFERAL-BEICHERARETT ., TALUNDEEFFAT HIERICIE. 2—HFIZT74.7E
[CEEBENTWAHEEEZFSOER R A ICHLTTATSLLTLESY,

- EK1100 : EtherCAT Coupler

- EL6900 : EtherCAT Terminal communication interface, TwinSAFE Logic
- EL9011 : Bus end cover for E-bus contacts
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742 HREEME
R767IZ. RZT2MEREHIEAY 7 b 7OMEERLET,

R7.67 RZT2L REEREHIHAY 2 07 #BME

IHH Tk SR
ET—4 E—AFEFELEE—FERAAYF (SWO_1 KLU SW11_1) [T&kBEILEE—F 74.4
T HIl{EED (STO/SS1-t) MDIKRERERR & E— 2 &l MPU (RZ/T2M) ~®Di&E%0

E— X LRELREBHERE RZT2M ~D @A 74.5
[E—% TEIREERDOFH]
TE2 DDEHEMNF-ENKET, 22D R TLEEIRS vF (SW8 &
U SW10) ZHTIEHZELTE—FDREREBEIMBREINET (R4 v FHT
IEIFEE) o
-RZ/T2L IZ2& % FSoE BIEMREMNIEE (CEIME L, FailSafeData R 7— M %>
TWbi58
-FSoE ¥ X2 M i55%1E L 1= SafeData [Tk Y, RTKOEF0190D01001BJ D 2 D
DEFPBRRFIER A v F (SW9_3,SW11_3) D OFF R SINT-15E
E— X LEHIEEREE RZ/IT2M ~D @ 74.6
[E—% TEHIHERDFEH]
-FSoE Y X2 h 5345 L 1= SafeData [CT. RURBRAFLERXA vF (SW9_3,
SW11_3) M ONBHERIh-15E
- RZ/T2L @ FSoE A\ ProcessData 27— LIS EBR LI-15E
-PL-SWICK W O#ER. R A RZT2L ICEESREH S-S
FSoE ML &F | ETG.5100ES (R) V1.2.0 #8im 7O ko )L4nE -
FSoE S & 18 : 339 us 7-55
FSoE R L—7J7 KL X : 0x0010 E*E -
SafeData 4 X : 1 /84 b (PDUY A X :6/34 k) 747
[Safety Slave PDU ff] : SafeData {t+#%] |[Safety Master PDU ff] : SafeData {+#k]
Z2AHaxr9 45 (CON17,CON18) Z{g L1z SafeData # ZDFEFEFLEHN
ERUBRSRA v F (SW9_3, ax%2 %42 (CON15, CON16) IZH A
SW11_3) Hvi5 SafeData 4Rk
SafeData[7] =! CON17_5 SafeData[7] = CON15_5
SafeData[6] =! CON17_4 SafeData[6] = CON15_4
SafeData[5] =! CON17_3 SafeData[5] = CON15_3
SafeData[4] =! CON17_2 & SW9_3 SafeData[4] = CON15_2
SafeData[3] =! CON18_5 SafeData[3] = CON16_5
SafeData[2] =! CON18 4 SafeData[2] = CON16_4
SafeData[1] =! CON18_3 SafeData[1] = CON16_3
SafeData[0] =! CON18_2 & SW11_3 SafeData[0] = CON16_2
Z Dth LED ICTREEDEEKEZ R R 7.4.8
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743 VI LU THEE
R7-54I2. RZ/T2LHRERSHEAY 7 b7 OBRETRLET, UK. #EERETS5 Y bT+—LY
T hYTT7IE "PL-SW", FSoE7 U —2a vV I b 7IE "FSOE7 FUr—L 3" ERBLET,

A-—¥F7IYr—va v ES A-—¥F7ITYsr—vavES
5 4 3 2 1 1 2 3 4 5
LEDZ&:R =0 *ybI—=Y || RET—HAHA | FSoE7 TV PL-SW. PL-SW FSoE7 71 RET—H E A 2 g LEDZR
77 7Y JEIEIC A8 T7x—2R F—ar F—a AA BIEIC 77 7Y
F—vav =3y AVBTI—R Lz AVBTI—R H—vav H—vav
Jr—R
= Z2L—7 Z2L—7 o
FL 6 Rsvy |1ﬁ£§1§| mEEm | | 1TV 5

RZIT2L-A (A 4 >) RZIT2L-B (4 7)

-4
I AER

PL-SWHEE &1
FSoE7 74— a vl T—4 %k

Safelnputs Safelnputs

SafeOutputs SafeOutputs

E— 2 EN E— 2 EM
RzZ/T2M

(EtherCAT:&E{E)

PL-SW
REF IV r—>ay
FRET IV r—vay
& RETHITFVIFYRLT—4

7-54 RZ/T2L #aeR2FHAY 7 b = 7HERK

R768IZ, HFA—F7TUHr—L 3 OMEERLET,

R768 £1—HTF7ITVr— 3 DBE (1/2)
WPl a—y7Tysr—savs BE
1 |FSoE 7 FUHr—> 3y FSoE AL—JATOFIILREYHMEBEITVET, ®EHD
RZIT2LIAD FSOE 7 T r— a3 S Y ZILBEIZEY T4 XK

ITWET,
2 |RET—RAHEN REANKR—F, REHAR—F£2Hl#T S5V T b7 TY, FSoE
AT T—R TFINVG—230ERET—HADZITELEITVET,
RZIT2M IZxt LT, E— 2 FlEHADERZBMLET,
3 |y rT—4BEIC [RZIT2L-A (A A )]
AR T—R EtherCAT BIE %175 RZ/T2M & Safety PDU MDEZIEZTLVET,

Ff=. FSoE 7 1) &r— 3 > & Safety PDU E X WBIE/NTA—42 D
ZIFELZITVWET,

[RZ/T2L-B (% 7)]

FSOE 77U —2a v EBENSA—2DZIHELETVET,

4 |EMBFTI)H5— 3> A—HUEEMRANDEZ R TY,

5 |[LEDRFRT7FUTr—>3>y |(RKYIT bz T7OEEKREL LED TRRT HFHERT7 TV r—2a >
T9Y,
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X7-55[2, RZIT2LIREREHEBAY I bz 70HES—47 VR ERLET, E2A—F 7TV 5r— 3
VOEMES— U RIEPL-SWICK Y FHIHENATWET, COHEL—S 2V RIZEWNT, PL-SWIEHT1E
EDDFSET—4 DB EITLNET,

| EBuEIz—x |

EA1—H¥T7T)—4H—L3 >

PL-SWiEE) s -
WHEARRE - FIHAZE
RZ/T2L-A PLSW APP APP APP APP APP PLSW A
(A1) MR E - DB 1 2 B 4 5 R#abhe —
RZIT2L-B | PLSW T oaep APP APP APP APP | PLSW B
#7) MHRE - NHZWH 1 2 3 4 5} R#EHE

| PL-SWEHALE Y = —X |

APP APP APP
AL]pstl N - |

19 30 35 25

° jﬁ!f:vvl

PL-SW/EH 339

APP }J
1
35

HFEV 4 FI8 4 L (B us)

APP APP APP APP APP APP APP APP
1 5 1 4 1 4 1 2

35 10 35 10 35 10 35 25

APP APP APP APP|aPP[TAPP T [aPP[ T APP T JaPP| T TAPP APP APP
3 1 2 1 5 1 4 1 4 1 2 1

30 35 25 35 10 35 10 35 10 35 25 35

FSoOE7 74— av
RET—HAHNAVETI—R

APP1 :
APP2 :
APP3 :
APP4 :
APP5 :

EMBTTVr—av
LEDRR7 FUr—vay

YT —YBIEICAUATI—R

7-55 RZ/T2L #EeREH#EAY I b7

}EL—H R

R7.69IZ. PLLSWELURL—HFF7 TV 7r—2a vOEREZRLET.

K769 PL-SWHIUVEL—HFT7 TV r—2a vOERE

ROM & & A #xt

AEY 7KLR BEEYI b7 KABIEZ TR R %
ATCM |H'0000 0000 - H'0001 4FFF| PL-SW 31— K v v
H'0001 5000 - H'0001 AFFF| PL-SW T—#% v
H'0002 0000 - H'0002 4FFF| APP 1 O— K v v
H'0002 5000 - H'0002 5FFF| APP2 a— K v v
H'0002 6000 - H'0002 6FFF| APP 3 a— K v
H'0002 7000 - H'0002 7FFF| APP 4 a— K v
H'0002 8000 - H'0002 8FFF| APP 5 a— K v
H'0002 9000 - H'0003 3FFF| APP 6 ~ 16 01— K (k{#H) "4
H'0003 4000 - H'0007 FFFF| {8
< A .1s [H'1000 0000 - H'1000 OFFF| APP 1 ¥—#4 v
SRAM |H'1000 1000 - H'1000 1FFF| APP 2 F¥—%4 v
H'1000 2000 - H'1000 2FFF| APP 3 T—%#
H'1000 3000 - H'1000 3FFF| APP 4 T—%#
H'1000 4000 - H'1000 4FFF| APP 5 T—%#
H'1000 5000 - H'1000 FFFF| APP 6 ~ 16 T—#4 (kf#EMH)
: : KEH
H'100F FO0O - H'100F FFFF| PL-SW checksum v
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R7.7012, RZT2LMAEERSHIMAY 7 by 7OEAEEERLET. YIT7LURKR—F
"RTKOEF0190D01001BJ" M #4442 (CONxx) . R4 vF (SWxx) DFEHICDOLTIE, R—FDI1—
HF—XTZaT7LESRIEEL,

R770 RZMALtE—T7F4 FSATVYIT Oz T7FEARER

1EH FRE 21— ERmF ik
PL-SW ScCi1 TXD1 :P02_2 |[#AEEMWR (RZ/IT2L-A © RZ/T2L-B)
RXD1 : P02_0
GPT7,9, 10 GTIOC10A : P13_2
GTETRGB : P24 0
CRC1 L a— RKTF—422H
FSoE SCI0 TXDO :P16_0  |FSoE BET—4 Xt (RZ/T2L-A & RZ/T2L-B)
FrUr—3y RXDO :P16_1
DMACO ch0-1 | L
CRCO L
T—RAHR PORT P0O1_3~0 Safelnputs RZ/T2L-A : CON17 5~2 >
LRI RZ/T2L-B : CON18 5~2 E>
P13_7~4 SafeOutputs RZ/T2L-A : CON15 5~2 >
RZ/T2L-B : CON16_5~2 >
P10_4 E—4ELE—F |RZ/T2L-A: SW9_ 1 GE1)
(STO/SS1-t) |RZ/T2L-B: SW11_1 GE 1)
P10_3 KEA RZ/T2L-A : SW9 2 (X 2)
RZ/T2L-B : SW11_ 2 (X 2)
P10 _2 SRURSELE RZ/T2L-A : SW9_3 (G 3)
A YF RZ/T2L-B : SW11_3 (X 3)
P10_0 VR T LEH RZ/T2L-A : SW8
A YF RZ/T2L-B : SW10
P14 3 RZ/T2M ~ADE—4{EILE— K (STO/SS1-t) &AN
P14 2 RZ/T2M ~DE—4 E{EEFaLE AN
P07_2-1 E— 5
v kIJ—4Y@&EIC |SCl4 TXD4 :P18_4  |[Safety PDU &t (RZ/T2M & RZ/T2L-A)
AUBTT—R RXD4 :P18_5
DMACO ch2-3 |#L
LED %R PORT P17_7~5,P17_3 ATF—A X LED #lf]
FIUr—3y P21_7~6, P21_2~1

F1BEE— FERZT2LEBRICSRINT T, BEPICBFEE-—FOEEZT > THLEBINET,

2 SW9 2B K USWI1_2(F, EIZ "OFF" OFFRFEAL TN,

3 RZIT2LY) &y MERREF, RURSFEILR A vF (SW9_3,SW11_3) [FBFOFFICLTHLNTL =S
LYo
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744 E—AEFELEE—FRER

1) 77 LY ARR— K "RTKOEF0190D01001BJ" DR A v FIZTE—FEILE— FORINAARETY, PL-
SWOREENED £ —XTE— FERXA v FOREILHER I, TOBEWMARZT2MIZEMENET, £
DEALAYFOREELERLTHLE—LEBELEE—FEELELEE A,

H7-561=, E—2FLEE— FEAEDESHIEICOVTRLET,

| EmmEsz-x |

SWO_ 10D KAERERR

PL-SWHEE)
RZT2L-A PLSW APP1 APP2 APP3
(A )
lRZ/TZMI:iE%D
SW9_1 OFF =STOE— KDiga P14 3 | F
SW9 10N = SS1tE— FDIES P14 3 E

...................................

RZ/T2L-BIESW11_ 1S TE—FELEE— FOFREZITVET, SWI_1ESWI1_1Is
RICEREIZLTLEZEL,

X 7-56 E—A{EFILE— FEEDESHIH
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745 REIREMAR
LUTFIZ, E—2DLX2KE (RZT2LIZK B E—41F1E) OEKREHEETRLET,

Safety Motor Control Reference Kit 2 4 — k7 v 7<= 2 7 JL(EtherCAT/FSoE)

[E—42 REKEMREH

1.RZ/T2L IZ& % FSoE @{EHEEMNIEEICENE L. FailSafeData R 7— M2 > TWVSIHE

2. FSoE ¥ X4 H 55245 L 1= SafeData [Z& Y. RTKOEFO0190D01001BJ M 2 DDERLBREEFEILER A v F
(SW9_3, SW11_3) M OFF (SafeData[4] = SafeData[0] ="1") ARSI hi-1HE

3. LS 2 DDEHENFE-EINIZRET, 2 DDV RATLEBHAS v F (SW8, SW10) NETFTEhi=HE
(R4 FRTIEEFR)

DATLEEBRSA vF(F, LER """ LU 2" OFHEAB IR TOIBEOAY L TY VT EnET,
ERE """ BEV "2" OFHEROIREFIRT—52 ALEDIZTHEERIGETY ., A T—5 ALEDDOEERIZDLY
TIE 17.48. R 57—%4 XLEDH#H] SRS,

K7-5712, E—2REREMERRIO—ZRLET,

[RZT2L-A E— 8 REIKEHRNE |

[RZ/T2L-B E— 4 R&IKEHRNE |

T T
RZ/T2L-A FSoEAS _ RZ/T2L-B FSoEAS
FaiSafeDatax 5— 12843 | PR | EoisakDataz F— kI=H4T

No RUREAFEL No RLRAEL

ZA v FOFF ?
GE)

Yes

SWeHLTUL TR |
J

L RAT LIEE
A4 yF (SW8)
T2

Yes

ZA v FOFF ?
GE)

Yes

| SW10%> 71 o4 RatA
J

L RAT LiRE
R4 vF (SW10)
T2

Yes

RZ/T2L-FSoEAY
ProcessDataX 7— k21T
T

] B AL 2

RZ/T2L-FSoEAY
ProcessData X 7— ~IZ#4T
T

|
T2 OREREEHER
RZ/T2L-A P07_2, P07_1 — "H"

|
E—Z ORLREEHR
RZ/T2L-B P07_2, PO7_1 — "H"

RZ/T2MIZE—% HIIEF 7] Z @ A0 ®T
P14_2 —"H"
®T 7 : FSOEX R % h 5 215 L 1-SafeDatal= TZhZHh D

RZ/T2LAYSW9_3, SW11_3 WA DOFF & #E:R

X 7-57 E—ARESREFRKRIO—
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746 ZREFIEDORERT

LTFIZ, E—20D&X£Hlf# (RZT2LIZKHE—FFL) OFHERLET,

[E— % T2 Hl{EEHE]

1.FSOE Y R A M 5%2{E L 1= SafeData IZ& Y., SFLEREFEILER 1 v FD ON (SafeData[4] £ L <&

SafeData[0] A% "0" THDHZ &) M
2. FSOE BIERHIZ & Y RZ/T2L M FSoE R 7— kS ProcessData R 7— RSB L-1BA
3.PL-SWICK B2 HDEER. TE£FlEA RZT2L (CEENMERH I NIIGE

X7-5812, E—2&REHE—7 RERLET,

RENLHE

[STOE— KBS ]

RZ/T2L-A, RZ/T2L-B PO7_2

REFIEEHOBRE

J
TS EMES P07 _1 H |
RZ/T2L-A
E—sfELE—REM i l
RZ/T2L-A
T—smfemmAn 2 CH L v
[SS1-tE— FE¥ ] LIS DRE B 03MERIC

1 T— 4 FEM
RZ/T2L-A, RZ/T2L-B P07 2 o L
TS EHIES PO7_1 ‘

3s
RZ/T2L-A
E—gELE—FEm -2 H l
RZ/T2L-A
—smfemmmn -2 H L
X 7-58 E—2REHH—72R
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7.4.7 SafeDataft#k

RZIT2LEEER S HIMAY 7 bH  7I&, Y77 LY RK— K "RTKOEF0190D01001BJ" OREA N ®
2% (CON17,CON18) ~DANEL . BMBAZIERA v F (SW9_3, SW11_3) D{EA 5 Safety Slave

PDUMSafeDataz 4 L £9, £f-. Safety Master PDUA 5 4§ L 1=SafeData D {iE %

"RTKOEF0190D01001BJ" M&&H a2 % (CON15 CON16) [THALFET., GH. AV I +o 7

(. FSOEXY R A N Z{E L 1-SafeDataz ZNFEFHNT B L ZHHRICER S TULET,
X7-59|=. SafeDatafttzRrLET,

FSoEY R &
%12 L f-SafeDataz Z D F FiX1E

RTKOEF0190D01001BJ
Safety Slave PDU Safety Master PDU

Safe Safe
Data Data

1

SafeData[7] = !CON17_5
SafeData[6] = !CON17_4
SafeData[5] = !CON17_3
SafeData[4] = ICON17_2 & SW9_3
SafeData[3] = ICON18_5
SafeData[2] = ICON18_4
SafeData[1] = ICON18_3 SafeData[r:4] SafeData[3:0]
SafeData[0] = !CON18_2 & SW11_3

& ﬁ ||:||:||:|n|:|| ||:|n|:||:||:|| ||:|n|:|n|:|| |n|:||:|n|:||

SWo 3 SWAT 3 5432 5432 5432 5432
- - CON17 CON18 CON15 CON16
A A v FOFF — "H" REANIARTZ REHAIRT B
A4 Y FON—"L" 24VEDH — "H"
SafeData[7:0] 4 45l
B RURZFLERS v FETRTOFF, TEANIART Z~OHNMELDEE
-SW9_3="H"
-SW11 3="t" — SafeData[7:0] = H'FF

-CON17_5~2 ="LLLL"
- CON18_5~2 = "LLLL"

B2 : FERIFLRA v F SWI_3% ON. SW11_3 20FF, REAANIARY Z~DEMAE L DIHFE
-SW9_3="L"
-SW11_3 ="H" — SafeData[7:0] = HEF
-CON17_5~2 = "LLLL"
- CON18_5~2 = "LLLL"

BI3 : FURREIERS ¥ FETTOFF, KLANIHY 2 CON18_5 [C24VERM L5
-SW9_3="H"
- SW11_3 ="H" — SafeData[7:0] = HF7
- CON17_5~2 = "LLLL"
- CON18_5~2 = "HLLL"

7-59 SafeData {T#%
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748 RT—% XLED{t#k

RZT2L#REREFIEAY 7 b 2 7OEEREIX. U T 7L 2 XR—F "RTKOEF0190D01001BJ" ®
LEDTHRTEEY,

H7-60[=. R T—% ALEDiE#%ZERLFET,

kS RATEH kS HATEMH
PL-SWEh{E EEBER (R = PL-SW&2Ht EERLHE
FSOEZ R & 4kKE | ProcessDataX 7— hBf | RURBELRA VT ONE%
[ (] RZ/T2M~ D@40 E—REFLEERF
RZIT2L FSOER 5— (== RZM2LIC& 2 E— S EHT | EHIEF
Reset Session  Connection Parameter FailSafeData ProcessData -
= , = | W _ m _ E = ﬁ:g
= = = = = [BL] = ST
REHHIRI4E
"H" B AT REAAIARI R
ODEEE "HY ASES AT
||:||:||:||:||:|| ||:||:||:||:||:|| (1] gooo
54 3 2 54 3 2 ||:||:||:||:||:|| ||:||:||:||:||:||
CON15 CON16 5432 5432
> CON17 CON18

7-60 RAT—% X LED 1%k

REREZMBRITEIVRTLEBRSA Y TFRTDEA I VJIEFRT—R2ALEDICK YHRTEET,
M7-6112, BEIREMBRFOLEDEEZRLET,

[ FapEBOs. LRFLEBRAYFEFLTYLY

PL-SWE){FIEH 0 PL-SWight E&E%AL
FSOE< X 4 ProcessDataX 7— k 0 SUBEREFELERA v F OFF

RZ/T2L FSoE FailSafeDataX 7— b [ Eﬂ;m":fg:fff&?ﬂ:

SwW8 ON l

SW10 ON

PL-SWE){FIEH 0 PL-SW2lT EE4L

FSOEY X #ProcessDataX 7— k[0 [0 SRR EFELER A vF OFF
—_ [ B3 3 RZM2MIZE—4 BpERFRIEL

RZ/T2L FSoE ProcessDataX 7— b [ £ RZT2LIZ & B E— 4 EWifaR

0 =T
DRI
= DIHKT
7-61 REINEMEREFD LED
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8. Appendix

8.1 MERRIREA VR =L

8.1.1 EWARM

IAR VAT LXKRAESHD web MBI O—FLTA VR F=ILLTLESL,
https://www.iar.com/products#/search?architecture=Arm

8.1.2 e?studio

TREMASERHD e2studio =4 oO—KFLTA VA R=)LLTLFEELY,

f=f2L. BRIZERFD e? studio 24 VA F—ILLTWBIBEIX. Bl 7+ LT ERELTAI VA R—ILLTK
=&y,

https://github.com/renesas/rzt-fsp
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8.2 {18k :SSC Tool FABNIES
X SSC Tool #HEIT AEDER R

Safety Motor Control Reference Kit 2 4 — k7 v 7<= 2 7 JL(EtherCAT/FSoE)

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

x

Yes

¥ SSC Tool DR EIZOWNT

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

B8y EtherCAT Slave® - Slave Stack Code Tool

File  Project | Tool | Help
BR[| Show Conflict Window
Options I|.13

i Blavelnfor
EEPROM Programmer
Application

aceapplh

Description

AoE ADS over EtherCAT

pplication 511
i 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)

Wersion A
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4. [Generic] ¥ 7
> [Open last project] ®F = > 7 /LT X0,

> [Check for updates] DF = v 7 &4 LT 7EE W,

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 DA > A h—/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. LLUF® URL 75 mingw-get-setup.exe # 4% 7o — KL 7 :

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

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
[ Lmi gcc-objc-bin

Inztalled WVersion

Unmark

| Markfor Installation |

Mark for Reinstallation
Mark for Upgrade

Mark for Rernowval

4. Wiz, f£EimE T All Packages %% L., i C msys-patch-bin

Installation] % &R L FE 5,

ZH 27V v Z7 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

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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84 {18} : FSoE v XA 7O45 S LOEKFIE
AETHE. 62 ETHMT S FSoE YRE TOYSLLEAENDLO KT 2FIEERLET,

(1) [ZL®HIZ. TWInSAFE 7B ¥ 14 MERFIBERLET,
1. TWinCAT3 DL AT LI F—T vV 1)—T, [SAFETY]|ZEV Uy LET,
2. [Add New Item|Z: &R L. HRIT Az FEERLFET.
3. [TwinCAT Safety Project Preconfigured ErrAck]Z:EIR L £,
4

A Y FREEETHRELET, B RF A2 FTIILUB, Tsafety project 11 #70Tx
JrBELTHBALES,

JJAddIZ S U LET,

6. Target System % [Hardware Safety PLC] [Z. Programming Language % [Graphical Editor] [Z
BELET,

7.[0KIZ2 vy LET,

¢}

o —
131 Solution ‘TwinCAT Project17' (1 project) A N e - TwinCAT Brojecti? 0
4 ] TwinCAT Project7
b (@ SvsTEM 4 Installed Sortby:[Default -] #* Search (Ctrl+E)
MOTION
= TwinCAT Safety Pi ct .
@ frinCAT Safety Proje 3. !’ TwinCAT Safety Project Preconfigured ErAck  TwinCAT Safety Project [ s liS el
. reates a new saf roject with a
1 2 = G fety project with
- 3 T X TWinSAFE group with preconfiqured
Rz i Ins f’- ToinCAT Safety Project reconfigured Inputs  ToinCATSafety Project  {"1EATE rouP
VISION "~ Aqd Exieting ltem... Shift+Alt-A
% ANALYTIA a L At éﬁ TwinCAT Empty Safety Project TwinCAT Safety Project
Rename
4 Fuwo
4 %2 Device [l Hide SAFETY Configuration
4 = Device 1 (EtherCAT)
4.
Name: Fafety_project 1 1
Location: Ci\User\a5142347\ Dacuments\TcKaeShell\ TwinC AT Project 1 7\TwinCAT Projecti T\ -] | Browse..
5 o
6. rmmmmm———————— .
Target System 1 Harduare Safety PLC 1
Programming Language 1| Graphical Editor -1
Author a5142347
Intemal Project Name safety_project_1
7.
...... -
ST e ]

8-1. TWinSAFE 7R ¥ = ¥ MERFIE
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()

RIZ, FRTBTNARADA VR— FETVET,
1.

TWINCAT3 DL R T LI F—T ¥V 1) —T. [SAFETY]—[safety_project_1]—[safety_project_1

Project]—[TwinSafeGroup1]# IEIZE R L. ZDHIZ#H B[Alias Devices]ZH2 ) v I LET,

2. [Import Alias-Device(s) from I/O-configuration] % ;&
TENFEY,

3

4. [OKlZzo2 Vv o LET,

5 IE®ICA »iR— Lk TE1IHE. [Importing of 1 Ali

[OKIZZ )y LZET,

R9 % &, [Select from I/O tree]™ 4 > KohEk

. [Renesas EtherCAT RZ/T2 SafetyMotorSolution[llldF = vV Ry IV RIZF v I EANFET,

as Devices finished]V 1 > FOMNKRTREINDDT

[3] Solution TwinCAT Project17' (1 project)

Select from I/O tree

4 o] TwinCAT Project17
b [dll sYSTEM
MOTION
[ L
| SAFETY
4 |3 safety_project_1
Fl safety_project_1 Project

3.

-3 References
"E Target System
b GVLs

e UserFBs

4 = TinSafeG reupd =,
- T

-~ - T~
Bc (] safety_p Scope to This
-+
VISION
& AnaLmCS

B New Solution Explorer View

Sort Alias Devices

4 naca L (EtherCAL
14 Box 3 (Renesas EtherCAT RZ/T2 SafetyMotorSolution) :
| Module 2 (FSOE module) i

Fl [1{e]

Select Al || Select None | 4 [ ok I cancel

T L T e

*B |mage-Info

25

Importing of 1 Alias Devices finished.

i 3 Importing and mapping of 1 Alias Devices succeeded:

wr
- Box 3 (Renesas EtherCATRZ T2 SafetyMotorSolution) - Module 2 (FSOE module).sds

8-2. FRTHT/INARDA ViR— b
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©)

RIZ. TWINSAFE 'S5 74 AILI T4 ADEEZITVET,

1. TWINCAT3 D Y R T LY F+—T ¥ Y1) —T. [SAFETY]—[safety_project_1]—[safety project 1
Project]—[TwinSafeGroup1] #IBIZ:ER L F T,

2. [TwinSafeGroup1.sallz&4o ) vH LET,
3. [Open]|%:&IRT 5 &, TWINSAFE TS D4 AT T« 4HEEET,

4. [Properties Window]7h42 > 38 L,

[Properties]™” 14 > RO #BREET,

5. [Properties]™ 1 > K2(ZE LT, [Info Data]®[Map Diag] & [Map State] DR EE Z[True]lZZEE L

F9,

faJ Solution TwinCAT Project17 (1 project)
4 ) TWinCAT Project17
b (@ sYSTEM
MOTION
PLC
4[] sAFETY
4 [ safety_project 1
4[] safety_project_1 Project
-] References
8 Target System
53 ovLs
i UserFBs
4 ;3 TwinSafeGroup
4 [ Alias Devices
F8 Box 3 (Renesas EtherCAT RZ_T2 SafetyMotarSolution) - Modu

_ L Enouicknowdedgement sds
TainSateGroup 1 sal

2.

= Open With...
& vision
<> View Cod
& AnaLyTIcS e ode
4« o Scope to This
4 ¥ Devices New Solution Explorer View
4 5 Device 1 (EtherCAT)
4B e A Properties
D :
WinCAT OS (ARMVT-A)  «| P Attach... + | #
|

- <Local>

sect1?
TwinSafeGroup.sal + X TwinCAT Project!7

— ] Networkt

Alt+Enter

M Properies ~ax
TwinSAFE Safety Application

- B Info Data
1> Map Diag False
Map State False
B Info Data
\Map Diag True i
5. i
True 1
|

HLOB

Analog FB Output Failsafe Values
Set the analog

value s zero.

X 8-3. TWINSAFE 7574 AL I T4 3DHRE
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(4) ZIZ, 2792307y IDEREITVEYT,
1. [VIEW]ZZEIRLE T,
2. [Toolbox]Z:#iRF % &. Toolbox 94 > KOMBRREINET,

@a TwinCAT Project17 - TcXaeShell

Fil 1. tL View ||Project Build Debug TwinCAT T
I <> Code

Build402( © Open )

Open With...
Selution Explorer Ctrl+Alt+L

& Team Explorer Ctrl+Y, Ctrl+M

Search Solut )
9 Bookmark Window Ctrl+K, Ctrl+W
] Solutio

Error List Ctrl+\, E
Output Ctrl+Alt+ 0

[ TaskList Ctrl+\, T

Ctrl+Alt+X |

————————— -
T

Toolbox
Toolbox - 0 x
Search Toolbox P
4 Comments
% Pointer

[ Comment
41 CommentConnectar
4 Connections
& Pointer
L, Connection
A Network
4 FunctionBlocks (integer)
& Pointer
safeadd
safeCamMonitor
safeCompare
safeCounter
[F]  safeDiv
safeEnvelope
[E]  safeLimit
safeLoadSensing
safeMul
0 safesBT
[E] safeScaling
safesLl
safeSLI2
safeSLP
safeSpeed
[5]  safesub
safeViolationCNT

4 FunctionBlocks (boolean)

&k Pointer
@ [E] saferdvPosMon
Q| safeAnd
&) safeConnShutdown
.
v + safeDecouple

Command =1
Toolbox

8-4. 77 avav o1
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3. [FunctionBlocks(boolean)]—[safeDecouple] ZEiR L £,
4. [safeDecouple]% TwinSafeGroupl.sal V4 > FORIZKFS v 5& Oy TFd&, 7270 ay

TaYIRERSNET,
TwinSafeGrouplsal® # X TwinCAT Project17 Toolbox
Search Toolbox
I Comments
I Connections
I» FunctionBlocks (integer)
4 FunctionBlocks (boclean)
k  Pointer
4. Drag and Drop @ safeAdvPosMaon
- safefind 3
____—--______ R S L 1 T S — i
-
il L safeDecouple ]
— EI- S e —— —1
[&] safeEstop
safeMon
safeMuting
safeOpmode
IE safeOr
safeRs
safelr
@ safeTof
@ safeTon
@ safeTon2
20| safeTwohand
IE safexor
| safeDecouple
FBDecouplel
f0] Declni
¥] Decinz
¥] Decin3
¥0] Declnd
#a] Decln3
¥0] Decing
El Decin?
El DecIn@
N
8-5. 770 varinv ) DR 2
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(B) RIZ. 72729232 TAVIDABAICEHEZDE Y LTEITVET,
1. Z7v49>a>rJav%y FBDecouplel] M[Decinl|ETHSY Uw o LET,
2. [Properties]ZERL F T,
3. [Parameter Settings]—[Assigned Variable Name]Z[INPUT1]ERELET
4. EI#RIZ[DecIn2]IZIX[INPUT2]EEZRELE T,

TwinSafeGroupl.sal + X QEGIENETayy)

'3 safeDecouple y | 1
FBDecouplel "

1. PerOutd [0
Add New Variable
Change Link
Clear Link(s)
Autolayout B
Show Page Break Preview »

Properties
Change Execution Order of FBs

’ Decln1 InPort
Show Online Value

Show References g‘ ‘ /0

Cut Ctrl+X El Documentation
Copy Ctrl+C Comment
Fote ey Bl ParameterSettings _________
b Pasi Del 3. : Assigned Variable Name INPUTY|
Validate mawpE -~ BOOT———\
= elidaie Al Port Name Decln1 \
2. :) Properties ll AltEnter \\ N safeDecounie
______ 3 feDecoupl
\ ! FBDecouplel
\
\
\
N
7 eomoupe .t INPUTT (3] Declnd
: feDecoupl
" F8Decouplel 9 INPUT2 3] Decln2
9] Decin2
II
Decind
NPT 5] Becln] _———————————— BecOutl 1 €]
4. =E|;Dec\n2 T Decout II B
E]_D;\E— Add New Variable II 9] Decing
5] Decind Change Link I ¥] Decln?
I (s) 7
Al Clear Link(s / 3] Decind
E s Autolayout 3 I/
i Show Page Break Preview . P—, II
TOpEertes
e Change Execution Order of FBs E I
1] Decing Show Online Value DecIn2 In Port /
— Show References o, | 4 ,'
Gm Sl [ Documentation II
~opy Si=E Comment /
Paste Ctrl=V . /
X EL Parameter Settings o /
Delets Del -
sl c : Assigned Variable Name INPUT2| ,
-
vy — Validate L Tetshee — - BOUT———
[ ———Vaﬂjteﬁ‘- L Port Name Decln2

K 86. 7272033y ayvy i iDABAICERLDEY LT
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5 1~4 LRHKDAET. ETCOWMFICABRNIHFRERELET,
T— 1 Network1
2% safeDecouple 1 1
! FEDecouplel A\i
I INPUTT O] Decln1 4 | DecOut OUTPUT1 :
| | |
| INPUT2 }3] Decin2 ] DecOut2 QUTPUT2 |
: INPUT3 O] Decin3 : :Dacouta QUTPUT3 :
| INPUT4 [O] Decind 4 ] DecOutd output4 |
I 1 I I
i INPUTS }O] Decln5 I  DecOuts OUTPUTS |
I nNpUTé O] Decin : | DecOut6 OUTPUT6 :
|
: INPUT? [O] Decin? § ] DecOut? OUTPUTT |
: INPUTS }O] Decin@ : :Deu:Du OUTPUTS :
8-7. 2720 2arviOov I DAHAICERLDOEY HT2
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RIZ, 27209230 TAvIDEHRDEYETETVET,

1. TWinNSAFE '3 7 4 hILIT T 1« DT AIZ& %[Variable Mapping]? 7 Z#IRL EF,
2. [Variables]? 7 &##IRLE T,

3. INPUT1 #IHD -1 #FIRT DL, [Mapto]V« ¥ FIONKRERINET,

4. [Subindex 001]%ZEIR L E T,

5.[OKIZ2 vy  LFEY,

6. RIHRIZ. MOEHIZDVWTELEYHTETVET,

Map Local Variable: INPUT1 to ...

| Variables J& _ ~ars | Replacement Values | Max Start Deviation
he——= 2.
Variable

(~) Local

Meighle Megping

Search: Search all levels

4 safety project_1
4 6] TwinSafeGroup1
4 Alias Devices
4 Box 3 (Renesas EtherCAT RZ_T2 SafetyMotorSolution) -

Scope  Assignment u

_) Used and unused

Directi
GroupPori_Erck Local [ EmorAcknowledgement In (TwinSafsGroup1 E - Thagnel 1 ST
. Subindex 001 _(Typ
INPUT1 Local E! 3 E Y= e Out
INPUT2 Local -D " [ % Sublndex 003 Show Variable Types
- & Subindex 004 Matching Type
& Subindex 005 Matching Size
Variable Mapping (BRI & Subindex 006 Function block
ae rts
© Sublndex 007 dnetion Black pa

¢ Sublndex 008 Local group

4 TwinSafeGroup1 i
& FEET (T Group ports
. Local group
. Other groups
L3

Y Safe I/0s

% Com Startup Lgcalgruup
% FB Deactive Other groups
@ FERun
a in

Standard I/Os
acilion

oo

Selected Items Count: 1

Variables Group Ports | Replacement Values | Max Start Deviation
Variable

{(~) Local

Group Search:

Scope  Assignment Usages On

GroupPort EmAck Local [ ][ ErrorAcknowledgementin (TwinSafeGrowpt) [T 1.Em Ack ]
INPUT1 Local HE |(Box 3 (Renesas EtherCAT RZ_T2 Module 2 (FSOE module) Sublndex 001 (T 1)i§ I 1 Network1 FBDecouple1 Decn1 ]
INPUT2 Local |[2][Box3 (Renesas EtherGAT RZ_T2 Module 2 (FSOE module) Sublndex 002 (T DT 1 Network1 FBDecouple 1 Decin2 ]
INPUT3 Local [..][Box 3 (Renesas EtherCAT RZ_T2 Module 2 (FSOE module) Sublndex 003 (T n T 1 Network1 FBDesouple1 Decind ]
INPUT4 Local | [..|[Box 3 (Renesas EtherCAT RZ T2 Module 2 (FSOE module) Sublndex 004 (T DI 1 Network1 FBDecouple 1 Declnd ]
INPUT5 |(Box 3 (Renesas EtherCAT RZ T2 Module 2 (FSOE module). Sublndex 005 (T DT '1.Network1.FBDecouple 1.Decln5 ]
INPUTE Local :\ |(Box 3 (Renesas EtherCAT RZ_T2 Module 2 (FSOE module) Sublndex 006 (T DT 1 Network1 FBDecouple1.Decin6 ]
INPUT7 Local |[-][Box3 (Renesas EtherCAT RZ T2 Module 2 (FSOE module) Sublndex 007 (T nlE 6, SeicBroup ! Nehwor] FBDecouple . Decln? ]
INPUT3 Local }[][Box3 (Rer otorSoluti winSaeGro e :SafeGroup] Network1 FBDecouplelDecnd ]
QUTPUT1 Local || TwinsefeCroupt Newprcl BDesouplet Decoutt -ﬁ!m Module 2 (FSOE module) Sublndex 001 (T ) \}
OUTPUT2 Local [T 1.Network1.FEDecouple1.DecOut2 Il-IEox = (Renesas EtherCAT RZ_T2. Medule 2 (FSOE medule).Sublndex 002 (Twi 0]l
OUTPUT3 Local  [[T 1.Network1.FEDecouple1.DecOut3 J¥ | Box 2 (Renesas EtherCAT RZ T2 Medule 2 (FSOE medule).Sublndex 003 (T 1] I
OUTPUT4 Local [][T 1 Network1 FBDecouple1 DecOutd Ij-][Box 3 (Renesas EtherCAT RZ_T2 Module 2 (FSOE module) Sublndex 004 (T 1] :
OQUTPUTS Local [][T 1 Network1 FBDecouple1 DecOut5 | Box 2 (Renesas EtherCAT RZ_T2. Module 2 (FSOE module) Sublndex 005 (Ty 1l
OUTPUTE Local [T 1.Network1 FBDecouple] DecOutt Iy -(Box 3 (Renesas EthercAT RZ T2 Module 2 (FSOE module). Sublndex 006 (T 1] :
ouTPUT7 Local [][T 1 Network1 FEDecouple DecOut? 1. (Box 3 (Renesas EtherCAT RZ_T2 Module 2 (FSOE module) Sublndex 007 (Twi 0l
oUTPUTE Local [L][T 1.Network1.FBDecouple.DecOutd IL ng 3 (Renesas EiherCAT RZ_T2 SafetyMotorS oluion) - Module 2 (FSOE module).Sublndex 008 (TwinSafeGroupT) _!
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(7) Rz, PLCOTOC Y FEERLET,
1. TWInNCAT3 DL AT LI Rx—T v Y1) —T, [PLCIZEY Vv LET,
2. [Add New ltem---]&:ZIRL., FHHRTOC Y FEERLET,
3. [Standard PLC Project]Z:& R L T 230y,

4 FBTRD ) FEFRELTLZIL, REHTIL, safety PLC_project 1 &WZ5 72z
FETUBOHRBAZTVET,

5.[Add]ZV )y LTLESLY,

13 Solution TwinCAT ProjectlT" (1 project) Add New Item - TWinCAT Project1? 7 X
7
A e 4 e Soy Seven 5
e 1. e ee— DEtulE e iempiates 3. [l | {— Project Default PLC Templates RS LLRELELIER L
oo | a A Ins Creates @ new TwinCAT PLC project
[ ™ R e e T m Empty PLC Project  Default PLC Templates  ONtaining a task and a program.
VISION R
& anaLmcs
« B 1o Add Project from Source Contral...
4 ¥ Devices Paste Ctrl+V
4 [ Device (Ether Paste with Links
*® image

>3 image-Info Hide PLC Configuration

E 89.PLC 7O >z ¥ FDER
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(8) XIZ. PLC 7n4 S5 LDtk %E

TWET,

1. TWINCAT3 DL AT LI R—T v Y1) —T. [PLC]—[safety_PLC_project_1]—

[safety PLC_project_1 project]—[POUs]IZ#% A[MAIN(PRG)|ZHV v LET,

2.[Open]Z®iRL, PLC TOP Y FEREZET,

3. BTNy LEkBRELTK

b,

fa] Solution ‘TwinCAT Project17* (1 project)
4 Iha TwinCAT Project17
b |l SvSTEM
B MOTION e e -
il PLC 1
| safety_PLC_project_1 |
4 5] safety PLC project 1Project |
b 5] References 1 1
[ DUTs : "
3 GVls 1
4 | POUs
B MAIN (PRG)
VR ———— “Rdd
b Gh PlcTask (PlcTask) Export to ZIP
fety PLC t 11
- SAEET\;E ety PLC project 110 [5 Eport PLCopeniML..
Cas |§ Import PLCopenXML..
VISION M Cut
& anavvmcs 3 Copy
4 o Del
4 ¥ Devices 5B
4 B Device 1 (EtherCAT) Rename 2.
’E Image i Remove
*® Image-Info
+
b 2 SyncUnits 1 & @p=

H 2
4
Ctrl+X €
Crl+C
Del
Ctrl+Del 1
I

wan < I ;. D

Ner T I
| bErzhck AT 30' : BOOL := TRUE:; |
| BERRAcKIn AT $I* : BOOL I
IEND VAR |

r
|1LErrkck := RERRRAckIn 1

9)

1.

ZELY,
2.
3.

RICERSNET,

8-10.PLC 7RI 5 LD

RIZ. PLC 7OY S LDEIL FEITVWET,
TWINCAT3 D AT LY F—T ¥V 1) —T, [safety PLC project_1 project]Z&4 1Jvo LTK

[Rebuild]&#:#RT 5 &, EILFAEREINET,
EL FA I Nid[Rebuild All succeeded] & RSN, VAR TEE LTz 2 DDEHA Instance

| 1

—— TR T = —— -
Ca outs Compile Ct
3 GVLs ™ -
4 [ POUs g Buid
= ™ Rebud
Buanera g, [ el ]

Solution Explorer
@E-o-a| L

Search Solution Explorer (Ctrl+:)

Ta] Solution TwinCAT Project17' (1 project)
] “a TwinCAT Project17
b @l SYSTEM
MOTION
PLC
[]| safety_PLC_project_1

4

3 % safety PLC_project_1 Project

MR MAIN & X

L PROGRAM MRIN
=] E VAR e o o s e s e
P 3 | bErrAck AT Q¢ : BOOL := TRUE; |
1 | DERRECKIn AT :I* : BOOL 1
S ogEme———m———— e
4
4
’
/’

4 Of} safety PLC_project_1 Instance
b clagk P e e e

4
4

Pl

3. Rebuild All succeeded

8-11.PLC 7RIS LDEIF
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(10) RIZ, FSoE Y A Z BN BHFEFREZITLET .

1. TWINCAT3 D Y R T LI F—T ¥ Y1) —T., [SAFETY]—[safety_project 1]ZIBIZFER L.
[safety_project_1Project]ZzG49 ) v LE T,

2. [Properties] #:#IRL £ 3,

3. [Target System]% 72 & % [Physical Devicel® 74 2> %% ') w% L. Choose physical terminal
for mapping V4 > RO ZERZEET,

4 14T D FSoOE YR AMEFZEV Vv I LES ., (ETIX "EL6900" %:EIR)
5. [0KIZVvY LFET,

6. REMNTETTDETNARERNBEFINET, T/34 R1EHRD [Serial Number] & 1 ZEIZT
WELERYFET,

7. [Safe Address] & [Hardware Address]m—E L TV S Z & #RERB L F 9, [Safe Address]&
[HardwareAddress| 2% 5356, ()2O)DIETTFZ7A A%V Uy L. FRLRZ—HIET
{fZ&ly,

Solution Explorer -1 x
@ oo s
Search Solution Explorer (Ctrl+:) P~

T Solution TwinCAT Project17" (1 project)
4 TwinCAT Project17

User Administration

Backup/Restore
Target System: ELBA0N -

= Documentation
b | SYSTEM " e
Physical Device: BT
brojec Setings ysical Devics: ot available =5
3
Y Software Version: hot available
Serial Number: not available
| 1. . - Project GRO ot available
cope to This
& e~ New Solution Explarer View
[ wision Suild Denendenci
I uild Dependencies
& anavmcs = Choose physical terminal for mapping
4 & o Add
4 % Devices & Manage NuGet Packages.. Choose Iocal device S. "o )
4 5 Device 1 (EtherCAT) : Searce ) drereer— J
- Sort TwinSAFE Groups el
=0 Image-Info Edit TwinSAFE Group Order Device: =10
b 2 SyncUnits Check Safe Add = () Devices
b sek ate Addresses 5 Device 1{EtherGAT)
nputs Generate Documentation J- Tepm LB LD
e =
P B Outputs Project Export 4. EE
b i@ InfoData =izt ==
4 [ Term 1 (EK1100) X Remove i —
b @ InfoData ¢ Open Folder in File Explorer safety_project 1* +# X
> ™ Term 2 (EL69 2. M mme— f
| Term 4 (ELO0 pl o~ PopEins get Syste R MR
User Administration
Backup/Restore
Documentation Target System: EL6300
Physical Device: B
broject Setings wsical Device Term 2 (ELE900) .
Sottware Version: 07
6. 1 Serial Mumber: 3059432 |
SProest CRG | Gei0h
Map Serial Mumber: ] Map Project GRC: [
7 lJaLstﬂw;nDﬁu__l___.. ¢
* | Sate Address i 1 (@) (b)
e
lHardware Address: 1 | =&

B 8-12. FSOE Y X # HR8 D B/ TE
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(11) RIZ. FSoE X L—J#3% (Safety Motor Control Reference Kit) DR EITLNET,

1. TWinCAT3 DL AT LI R—I ¥ Y1) —T. [SAFETY]—[safety_project_1]—[safety_project_1
project]—[TwinsafeGroup1]—[Alias Devices] % IE[Z:#IR L . Z D T2 & % [Box X(Renesas EtherCAT

RZ_T2 SafetyMotorSolution) - Module X (FSOE module)l.sds 4% JILY 1Jw s LTT/ 1 R1ER
EHRALET,

2. [FSoE Address] & [Dip Switch|D#ENE HLIZA L —THEED FSoE 7 FLRIZHE-2TWA I &%
HIALTLESY, BLRIZBAEFEHFT7AA0FI) I LTEHFLTLESWL, GE1)

3. [Full Name]# & U'[Linked to]IZ T /3 RIFHARBREIN TS Z EEZHERL TS L&, [Ful
Name]# & U[Linked to]D F R "not available" & E > TWBIHEE(F. BHF 7432050 1)v o LT
BFLT IS, (GE2)

Box 3 (Reneses th..2 (FSOE module)sds = [

@i o p=

Linking | Cennection | Safety Parameters | Process Image
Search Solution Explorer (Ctrl+:) P N Fsok Address: 116 } Extsrnal Safe Address:
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