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® 1.1 BERBE
15H S
FERAR—F RX72M @&{ER—F
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2. FHEAR— FOE LS

R— FOFMIERICE LTI,

RX72M BIER— K N—FHzF7IY=a7I] ZTSBIFEEL,

RESET ¢
Switch

USB Serial DC5V Power
(power supply) Supply

Power LED

il 4 G

(M=

% 2.1 CAN I/F (J5)

2.1 RX72M @& fER— F#Em

I F &S A g5
1 AR CANH
2 AR CANL
3 - GND

RO01AN4740JJ0101 Rev.1.01

2020.01.31

RENESAS

Page 4 of 16



RX72M J)L—TF #IER— K CANopen(Slave) RZ—r7 v TFR=a7I

2.1 Bl R — FDERE
R— FOERBARIZ. Sv U/ DREETL. E5—TJILEEKELET, JTAG O Configuration E— F
DREEFTVET. Sro/0HEE23 va—FILFET,

BEET HMAEOFHFMUEECEALTIEX, TRXT2MBER—RFN—FDO 273227/ TSRS
LY,

Jumper Pin |

B 22 v nNn—EUHRE

2.2 BERDER

AR— K& DC5V Power Supply F71=1% USB Serial & Y. DC5V #AF1L RX72M DO ERDHIGH ATHE
TY, ELoNTERLTHEREZEEL T LS,
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3. e2studioDM1 X b—)L
LIT®D web H4 ks, RX72M G0 e2studio(V7.5.0 LIE)E 4> O— KL TL &L,

https://www.renesas.com/e2studio _download

3.1 CC-RX a2/ 5 V3.01.00 f YR b—JL

e2studio MM VR b—JLHIZa /A FEIREEAENE T, [Renesas CCRX v3.01.00]%:E R L T[RA]
#EBIRT D ET, RX7T2M FHiE0D CC-RXV3.01.00 AV /A SHREHLETA VA C—=ILENFET,

@ Renesas CC-RX Compilers 2 "
[JRenesas CCRX ¥3.00.00 v2.00.00
@ GCC for Renesas RX (Registration Required) 3

[1GCC for Renesas RX 4.8.4.201803  4.5.4,201802

[ GCE for Renesas RX 4.8.4.201801 4.5.4.20180

e2studio ZHEENT BIZIE. 41 YR F—ILEN=TE 7 AL FIZH S"e2studio.exe”ZETLTLEELY,

e2_studio_rx72m¥eclipse

32 AVAbP=lENfza0 L S5SOEREE
(1) e2studio #EELET,

(2) [Z 7 4 IW]—=[#F ] —[C/C++ Project] = [R~N]Z#IRLFET,

MNew Project O it
Select a wizard

Create a new Cor C++ project

Wizards:

type filter text

(= General
w = OC++
[ C/C++ Project
[&¥ Makefile Project with Existing Code
= lava
= SVN
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(3) [Templates for New C/C++ Project]# 4 7 0% T[Renesas RX]—[Renesas CC-RX C/C++ Executable
Project] = [R~NZEERLFET,

E New C/C++ Project O X

Templates for New C/C++ Project

lan ] GCC for Renesas RX C/C++ Library Project ~
Make FE= A C/C++ Library Project for Renesas RX using the GCC

Renesas Debug for Renesas RX Toolchain.

Renesas RX

=~ Makefile Project
N2y (Experimental] Create & new project that builds with
the'make’ build tool using CDT's new Core Build Syste

Renesas CC-RX C/C++ Executable Project
FE== A C/C++ Project for Renesas RX using the Renesas
CCRX toolchain.

Renesas CC-RX C/C++ Library Project
FE= A G/C++ Library Project for Renesas AX using the
Renesas CCRX toolchain.

Renesas Debug Only Project
FEEEN Renesas Debug Only Praject

Debug v
< >

(4) [New Renesas CC-RX C/C++ Executable Project] ¥4 7 A4S CTEEN IO Y FEE AN L[RAN]
EIRLET,

(5) [Select toolchain, device & debug settings] % 4 7 B4 T[Toolchain Settings]fD[Y—ILF z—2DE
HZERLET,

(6) [Renesas V—ILF z— &S 4 7 0O% T Renesas CCRX’IZ"v3.01.00° MBI Eh TLVh(X OK T
ElS

Renesas Toolchain Management - v

Scan for installed toolchains on startup

[ Disable warning if no toolchains are installed

Toclchain Type Installation Path
~ [m] Renesas CCRX
v3.01.00 C:¥Renesas¥R}¥3_1_0¥
[] v2.08.00 C:¥Program Files (xB6)¥Renesas¥RX¥2 & 0¥

[ ] GCC for Renesas RX
[] EPIT GNURX-ELF Toclchain
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4. EH

(1)

CANI/F % CAN NR[ZEHLET,

E2IZal—4LliteZ®a—HY A3 Tz—RT—TIVZTEER—FDITAG aRI R IZEHLT
{f2Ey,

E2IZalL—4%Lite®#PCOUSBAR—FIZHEHKLET, E2 T3 2 L—% Lite ®ACT'LED M &
LET,

“FLON— R 7DBRE" VA — EARTENFTOT, UTOFIRIZHK T, FS141\&21 Y
A b= LTLEEL, Windows™ 7/8/8.1 DizE. EEEERNILETT,

Windows™ 7/8/8.1 : 4 Y A b—ILMTET T 5 & Windows # R /N\—([ZETEMENET,
Windows™ 10 : Windows # A7 IN—[ZTNA ABEDRE UARTINEEA VA F—ILEh
9,

DC5V Power Supply #F7zI& USB Serial &Y. @EER— FICERFHBL TS,
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5. Y )L FAT x4y % e2studio ITA R— k
(1) [Z7AN]=[M4 v R—FZERLET,

Q) BRIFA707T[—R-EIETODII FET—I AR—ZAANZEIRLE. [RNZERLF
—a—o

Import O >
Select \“
Create new projects from an archive file or directory. g E |

Select an import wizard:

type filter text

w [= General

J& Archive File
= Existing Projects into Workspace
() File System
i HEW Project
[C] Preferences
(=} Projects from Folder or Archive
£ Rename & Import Existing C/C++ Project into Workspace
e Renesas CCRX project conversion to Renesas GCC RX
Ta# Renesas CS+ Project for CATBKOR/CATEKO
1 Renesas CS+ Project for CC-RX and CC-RL

= C/C++

@) [FACZY FDAVR—KEAT7ATD[T—HhAT - ZJ74ILDRRFzv IRy I XEERL,
[BRIZRIRLET,

(4) BER—FBEYUTIL:- TOC TS FTHA RX72M_CoSlave.zip” &R L TR 12 BIRLE T,

B import O d
Import Projects — B
Select a directory to search for existing Eclipse projects. f ‘,
() Select root directory: Browse...
(®) Select archive file: AMNopen¥20190219¥%test¥RX72M_CoSlave.zip R4 | Browse...
Projects:
RX72M_CoSlave (RX72M_CoSlave/RX72M_CoSlave/) Select All
Deselect All
Refresh

[FO2 x5 FJD’RX72M_CoSlave(RX72M_CoSlave/RX72M_CoSlave/)’%F = v 9 LIRANZBIRT D L.
ooy b UR—bENET,

R01AN4740JJ0101 Rev.1.01 Page 9 of 16




RX72M F)L—7 #{E7R— F CANopen(Slave) RA—+r7v IR =27

6. FRTSIVITETFNRYYT

(M) FAYzH b ITHRTO—5—TRX72M_CoSlave’7OT x4y FEEIRLI=#%. [EL K]RE Y
(NOR—=T42Y) ODBICHHIRMZERL, FOyTFH A= a—Mh5 [Hardware Debug]Z
BIRLET .

BH test - € studio - m}

File Edit Source Refactor MNavigate Search Project RenesasViews Run  Window Help

4 Debug [£7] RX72M_CoSlave HardwareDebug A | eI N L R Eivair @~

. # % @ P B O *f O Om TS @ . . " ~ 1 HardwareDebug (Debug on hardware) I
: T e T : : T® : Hir=< i h v - - 1
[ Project Explorer &3 = 0 =8 §ox TN =
BE|e ~ %
=% RX72M_CoSlave [HardwareDebug] An outline is not available.

(2) e2studio MTAL Y FEEILRLET, ELRAETLEL, [THAVTIRE2Y INJF74
V) DHEICHIRMNEERL., TNV ITHEH] 2ERTELETTNAV I ZRBTEET,

5 0 Rel-A= Al -H
(no launch history)
Debug As -]

Debug Configurations...

Crrganize Favorites...

(3) “RX72M_CoSlave HardwareDebug#:E# IR L TH2—4' v TR YT S LZES Y oO—KL, T/\Y
JRaVEBLTHIBLED,

Debug Configurations X
Create, manage, and run configurations S
EIEE Name: [RX72M_CoSlave HardwareDebug ]
type filter text [El Main %5 Debugger| = Startup| [5] Common | i Source
[€] ©/C++ Application B
[£] &/C++ Remote Application
EASE Script [rxz2M_CoSlave Browse...
[£] GDB Hardware Debugging C/C++ Application:
GDB Simulator Deb: RHES0)
i imulater Debugging ( ! [HardwareDebug/RX72M_CoSlavex
Java Applet
Java Application Varibles... | |Search Project.. | Browse...
. Launch Group Build (if required) before launching
# Launch Group (Deprecated)
Remote Java Application Build Configuration; | Select Automatically v
~ [ Renesas GDB Hardware Debugging
7 RX72M_CoSlave HardwareDebug O Enable auto build O Disable auto build
[E9 Renesas Simulator Debugging (R¥, RL78) (® Use workspace settings Configure Workspace Settings...
Revert Apply
Filter matched 13 of 15 items = ee,
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(4)

'e2-server-gdb.exe M 7 7 A 7 I+ —ILEELRRTINDZEAHYET, [HEPLPEBIBEORY +

T—IDBEDTFAR— Ry FT—=JIOF VIRV I REFTVIIZLT, <TUEREHFA>
ZERLETS,

A—H—FHH Y bl (UAC) 44 7OUNERENBCEAHYES, EBENRT—FEA
ALT. [EWERRLET,

N=ARYG T4 TOYBRDERTATATIZTNR—ARY) T4 TDEREZEODEA T AITNK
TENBGEEF TBICCOREEZFEAT S Fzv IRy I RITFz v oL, [FWNZEERLEY,

E2 Lite T/\v TD#xEBD [ACT] LED NEICRITLET,

aA—FEAYO0—F&, <ER>RE2VEBRIRLT, O—FZ2RTLET. A VBEROXET F
LATIL—YLETDT. 3 53— E<BR>RE2VEBRLT, - FEETLET,

R01AN4740JJ0101 Rev.1.01 Page 11 of 16



RX72M F)L—7 #{E7R— K CANopen(Slave) R2—+r7v IR =27
7. fiex

71 Yo7 -Tadxy FOEMERES
AETEY I -TOdz) FOBEERL-RAEZHBELET,

711 BE&ER

Node ID=5

RX72M ;@ER— K
CAN_H

CAN_L
GND
[CANopen Slave] Node ID=32 or 72(% 1)

X-Analyzer3 v3.10

PC

YT

7—mblr___

Kvaser Leaf Light v2.0
(CAN Bus Monitor)

RX72M @{EHR—F BaudRate=125kbps
CAN_H
CAN_L

GND

iE 1: RX72M SBfER— D Node ID ZH > TN TRT S LEEEMA THEMALET . Node ID DEERAFEEF 714/ — FESD
EEAR] EBRLTILZSL,

B 7.1 1EHER

® 71 #FE—%
I5H AE

CANopen R L—J#428 RX72M BIER— R(&FE YL T TOFT S LEEAHRFEH)
Tessera Technology #1#! TS-TCS02796

CANopen < R 4 143802 RX72M @EHR— K
Tessera Technology #1 % TS-TCS02796

CAN Bus Monitor Kvaser t1 & Kvaser Leaf Light v2.0(%3)

PCVY 7k Warwick Control Technologies $t ! X-Analyzer3 v3.10(%3)

7 2: CANopen ¥ X 2 #38(M CANopen YR A2 FOJ S LXK, LAY RXAI LY bO=) A%FXKLHD HP »
LA vA—RLTLEEW
A3 HBOPCYIMDOAFHE, &Y. Y R—FZEALTIK, E2ERABREOEDLECIZELY,
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7.1.2 CANopen ¥ R4 DEIERE

CANopen ¥ R 4& (%, Y+t FMARA— k#. Node ID:32(=0x20). & & U 72(=0x48)I=%f L T NMT(Network
Management)- Start message & Y  “Operational “DIKEEEERZFEM L. Node ID:72 [Zxt L T SDO
(Service Data Object) write request [Z & U HeartBeat 2 4 LD ZEFE(3000ms)ER #4TLV. EEIZEENITH
nN-hEERLET,

UFIC70—Fvy—brERLFET,

C CANopen < X 2 Eith D ONMT Boot-up
Frame Id Data Length Data0
0x705 0x01 0x00
[NMT- Start message] ONMT Module Control(Operational 1K FEZE )

Node ID:32, 72 (=% LT, 7 Frame Id Data Length | DataO | Data1
Operational “MDIREEEEER 53000 502 TR
Frame Id Data Length DataO | Data1
0x000 0x02 0x01 0x48

V[

OSDO write request

[SDO write request] Frame Id Data Length | DataO | Data1 | Data2 | Data3
Node ID:72 (23 L T. HeartBeat 0x648 0x08 0x2b | O0x17 | Ox10 | 0x00
24 LDZEE(3000ms)ER -
Data4 | Data5 | Data6 | Data7 Object No
0xB8 | 0x0B - -
3000ms
OSDO timeout abort
Frame Id Data Length | Data0 | Data1 | Data2 | Data3
Nodetlst)?%t;r?zoagtﬁgjgg]bd)t 0x648 0x08 0x80 | 0x17 | 0x10 | 0x00
#. SDO protocol timed out :£{= Data4 | Data5 | Data6 | Data7 Object No
0x00 | O0x00 | 0x04 | Ox05
\ Y )
SDO protocol timed out

C_w >

B 7.2 CANopen YRAM7A—F¥—
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71.3 EBENFRERER
7.1.3.1 RX72M i#{§7KR— K Node ID:32

RX72M 5&{E7R— F Node ID:32 T® CANopen YR 32 L DBEEHRFLUTICRLET,

28.68:82:18.8... CAN 1 Rx 728 Std. Frame 1 7F
09.60:00:19.8... |CAN 1 R ax7es std. Frame 1 7
29.88:82:19.5... CAN 1 Rx an7es Std. Frame 1 7F
©8.00:00:28.0... (AN 1 Rx ax7es Sstd. Frame 1 7F
£2.09:88:28.5... CAN 1 R fx7as Std. Frame 1 7F ZL—7 [HeartBeat H— I:Z}
92.00:00:21.8... CAN 1 R exres std. Frame 1 7F *ﬂgﬂﬂjﬁ Inltlallzmq(OxOO)l{kﬁ.‘_%
99.68:89:21.5... CAN 1 R au7es Std. Frame 1 7F -
20.00:00:22.0... |CAN 1 Rx ex7es std. Frame 1 7F A L—7 : [HeartBeat #—E X]
99.68:00:22.5... | CAN 1 Rx ax785 Std. Frame 1 7F /Pre-operational(0x7F)=Iﬂt§.§
NI T ™ iZas. T I Frl ‘
£0.00:00:27.3... | CAN 1 Rx ox720 std. Frame 1 7F < A4 . [NMT-Start message]
©68.00:08:28.3... CAN 1 Rx ex7es std. Frame 1 [ NOde |D . 32~ 72 ':i‘_f L/_C
28.00:080:28.3... (AN 1 Rx axeee std. Frame 2 21 28 . PR
59.68:80:28.3... |CAN 1 Rt axees Std. Frame 2 81 48 Operational DIKAEEEER
22.02:02:28.3... CAN 1 Rt ax6a8 std. Frame g 28 17 18 @2 B 2B 20 20 TRA [SDO write requeSt]

0220020000 2 L i 2220 T &5 Node ID : 72 IZ%f L T HeartBeat
29.08:02:29.3... CAN 1 Rx anE4E std. Frame g 28 17 12 @9 28 20 B4 65 a4 A(:3000ms)0)§E§$}2
98.68:88:29.8... CAN 1 Rx Bu7es Std. Frame 1 a5
0.60:80:38.3... CAN 1 R ex785 std. Frame 1 es R |/—j : [HeartBeat 'U'— EX]
©2.09:00:38.8... CAN 1 R 8x785 Std. Frame 1 5 Operational(0x05)4ﬂtﬁ.§
29.88:82:31.3... CAN 1 Rx 728 Std. Frame 1 -]
2@.ee:8@:31.3... (AN 1 Rx ax7es Sstd. Frame 1 a5 ng {SDO tlmeOUt abort}

»| ©9.90:00:31.8... |CAN 1 Rt ox7es std. Frame 1 85 Node ID:72 m '50)”5%7’; LD=&%

SDO protocol timed out %15
B 7.3 X-Analyzer3 DE=4#E

7.1.3.2 RX72M &{E7"— K Node ID:72
RX72M @&{E7R— K Node ID:72 T®D CANopen YR 2 L DBIEHERZXLUTICRLET .,

Raw Data Trace Scope CAMopen Messages
| I — 1
S—— — = BT m— i
AHMEEF 2 L —T 0 HeartBeat ZL—7 : [HeartBeat #—E 2]
% —E RHFEA* 2000ms #ERHLES Initializing(0X00) K #E
Timestamp Channel Direction Frame Name rame Id (hex)  Frame Type Data Len... Data - <
©0.00:00:06.6... CAN 1 RX /Ex?es std. Frame 1 es R l./_j : {HeartBeat "j'_ E X]
e i - £u22s et : 2 Pre-operational(0x7F )4k #&
' ©0.00:80:87.6... CAN 1 R / ex748 std. Frame 1 22
26,80:08:07. 5. CAN 1 Rx / 2x795 Std, Frane 1 25 ‘ TRA - [NMT-Start message]
©0.00:20:09.6... CAN 1 R » ex7ag std. Frame 1 7F _
20.60100T11.6, .. CAN 1 R ox748 std. Frame 1 7 Node ID : 32, 72 2% L T
2e.ee:ee:13.8... CAN 1 Rx |x7es std. Frame 1 ) Operational 0)1{*%%%%*
20.00:80:13.8... CAN 1 Rx oxeoe std. Frame 2 21 20 .
£0.00:00:13.8... CAN 1 R 2xeee std. Frame 2 o1 43 TRAE [SDO write request]
@0.00:00:13.8... CAN 1 Rx ex648 std. Frame 8 28 17 10 0@ B8 @8 92 92 Node ID : 72 (:i‘_f L T HeartBeat
©0.00:80:13.8... | CAN 1 Rk BX5CE std. Frame 3 68 17 16 €8 88 89 00 o8 2 A I5(:3000ms)DZEHER
L (ﬂ L E @ L Ff‘ﬁ 1 E d ( — ) EE
20.00:00:13.6... CAN 1 Rx 4 ex748 std. Frame 1 a5 I\X l./—ji [SDO write response]
20.80:08:14.8... CAN 1 Rx %765 std. Frame 1 @5 HeartBeat 9 ,r A(3000m8)0)§§
20.00:80:14.5... CAN 1 R 8x785 Std. Frame 1 a5 -
2e.00:00:15.1... CAN 1 R @x705 std. Frame 1 @5 s &ﬁ{n
Sk o e AL—7 . [HoarBeat §—EX]
s . Frame . e
sosaans s = P L . - Operational(0x05)4K B&
[ 20.20:00:16.6... CAN 1 2x728 std, _Frame 1 25
©0.89:68:17.1... | CAN 1 ex785 Std. Frame 1 a5 Z2L—7 {HeartBeat H— t“z]
ee.ee:{ 2 | — JJ (D HeartBeat ex7e5 std. Frame 1 o5 Operational(OxOS)llﬁ%\

H— E XEf@A® 3000ms

B 7.4 X-Analyzer3 DE=_Z#R
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7.1.4 RX72M &{E7R— F® Node ID DEE A%

RX72M BIER— F®D Node ID 2ZEJ 2B &%, AH > TI)ILTOH S5 LD main.c ® T#define
NODE_ID] DIE*ZEET AL, TNode I DEZZEFT B EMTEET, Node IDEE#IE, BT UEILFR

LTRX72M BIER— FAZZFAHA L TL &L,

/% header of standard © - libraries &/«
%l

#include <string.h>«

finclude <stdio.hy=

Hinclude <stdlib.h><

e

fdef ine DEF_HW _PART <

#include <cal_conf.he e U first file to include for all ChNopen /<
Hifcdef CONFIG CPU FAMILY LINUY<

# include <unistd.h><

#t include <time.h><

Hendif <

e

#include <co_acces.hy+<

Hinclude <co_sdo.h><

finclude <co_pdo.h><

Hinclude <co_drv.h><

#include <co_lme.hs><

Hinclude <co_nmt.h><

finclude <co_init.h><

e

/% exanples.h iz part of the CiHopen driver<
¥ and contains also the macros+

* PRINTF() for printfi)e

¥ PUTCHARC) for putchar()«

% FFLUSH(Y for fflush()e

S

finclude <exanples.hr«

%l

finclude “ohjects.h” /% object dictionary %/«
e

s PP S P R T

~ #7212 LET,

Node ID:32 [ZHE > TS D T,
fdef ine NODE_LD 32 1D of local node #/e Node ID : 72 IZ9 BiH& 1.

“32”

%l
/¥ For the example exists two wariants of a macro to print<

# out return values of CiNopen svstem functions.+

¥ First for small embedded swstems, which only puts a "0° {errar free)«
¥or "1

*fSec:nnd for syvstems with a large console capable of printing text.«
¥/

Hifdef NO_PRINTF_§<

#f define PRINTRET(s, &) o { =~ ~ ~ © © g«

P = if ({e) == 0] { PUTCHARC O )5 177 ¥«

P @ else { PUTCHARC1); err = CO_TRUE; }° ¥«

g2 “ 1 owhile(D);«

e lse <

# define PRINTRET(s, ) do {© = ° = = 7 H¥a
Foo® - PRINTF(s, e);” =~ 7 Y

Po® ° if({e) '=0) err = CO_TRUE;™" © e
toon 1 owhilefd);«

fendif <

¥
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