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1. BMERIE
AIZa7ILOYTLTOTS LI, TREOREZEELTLET,
* 1.1 BERB
15H S
FERAR—F RX72M @&{ER—F
Tessera Technology 1 #! TS-TCS07298
CPU RX CPU (RXv3)
ENERIR 2 CPU % O0w% (CPUCLK) : 240MHz
BEEE 3.3V
EMEE—F UL FYTE—F
FRT/NS R R5F572MNDDBD
- OA—FKI75watE)
BE  4MINA +
ROM ¥+ w1 : 8K/\A k
TR T75yTaAEY
BE 32K/ A +
- RAM / #i58 RAM
512K /341 k/ 512K 781 b
BETARINL CANopen (Master)
MERFERE e2studio(V7.5.0 LAFE) + CCRX 3 > /34 5(V3.01.00)

T 3aL—%(CE)

IR RILY bOZH) R#H
E2 Lite
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2. FHEAR— FOE LS

R— FOFMIERICE LTI,

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

USB Serial
(power supply)

DC5V Power
Supply

) EtherCAT,Y o™ =

S-PLENRBE

RESET ¢
Switch

iliillhily 4 &

(M=

Power LED

2.1 RX72M @& fER— F#Em

% 2.1 CAN I/F (J5)

InFES AdA Ee4
1 AR CANH
2 AR CANL
3 - GND
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2.1 Bl R — FDERE
R— FOERZARIZ, Ov o OREEFTV. E7—TLEEKELES . JATG O Configuration E— K
DEEEFTVET., BHEE Sy o—EoD 23 a— b THALET,

MEEY 2HAOFHMUECE LTI, TRXTI2MBER—FN—FK2 273227 )L) 28RS
LY,

Jumper Pin |

B 22 v nn—EUHRE

2.2 ERDZEIR

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-RXa2/8( 5 V3.01.00 f VX 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=IENfza0 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. R

(1) CANI/F Z CAN NRIZEHELET,

(2) E2XI3alL—4 LiteZ1—HA U FTz—RT—TIUZTEER—FDITAG ARV ZITEHLT
{fZ&Ly,

B) E2TX3alL—4 LiteZaEa1—42MDUSBR—MIZEHLES, E2T3I1L—4 Lite
D'ACT’LED WEBLFET,

@) “HLON—FI7z7ORB VAP —FRRTENETDT, UTOFIRITHK ST, R4 ES 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\—([ZETEMENFET,
Windows™ 10 : Windows & X /IN\—[ZTFNA RREDRE UNRTENBEA VA b—ILEhF
7,

(5) DC5V Power Supply F7=I% USB Serial &Y., BIER— FIZCEREHMBL TS,
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5. ¥ )L FAP Y % e2studio IZ1 VR— k
() [Z7AN]=[1 oR—MZEBERLETS,

BIRIFA 707 T—RI-EIFETOD I b ET—I AR—ZAANZERLER, [RNZERLF

(2)
ER
Import O x
Select \‘
Create new projects from an archive file or directory. E 5 |
Select an import wizard:
type filter text
v [= General
JE Archive File
(=¥ Existing Projects into Workspace
[} File System
1§ HEW Project
[T] Preferences
() Projects from Folder or Archive
=% Rename & Import Existing C/C++ Project into Workspace
T Renesas CCRX project conversion to Renesas GCC RX
Ta# Renesas CS+ Project for CATEKOR/CATEKO
Ta# Renesas CS+ Project for CC-RX and CC-RL
(= C/C++
@) [FESzV DA VR—RNFAT7ATDT—HAT - I7AILOERF v IRy I REZERL.
[BRIZERLET.
4) BER—FAYUTL - TOD 1Y FTHAS" RX72M_CoMaster.zip" % 24R L TRA< |& BN L F
ER
Import O *
Import Projects —
Select a directory to search for existing Eclipse projects. { j
(O Select root directory: Browse...
(®) Select archive file: ¥CANopen¥20190215%¥RXT72M_CoMasterzip ey Browse...
Projects:
RX72M_CoMaster (RX72M_CoMaster/) Select All
Deselect All
Refresh

[Z7AY x5 FD’RX72M_CoMaster(RX72M_CoMaster/)’ZF = w7 L[RAN]EEIRT B &, 7Oz o ¢A
A4 UiR—bENET,

RO1AN4741JJ0101 Rev.1.01 Page 9 of 16

2020.01.31 RENESAS
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TagszsoFETFNNyY

(1
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6.

s

7Oz Y b THRATO—5—TRX72M_CoMaster 7O x4 FE:&IRL. [EL RIAREZ Y (N
UR—TAaY) DEICHDIKRMNEERL, FOYy TH4H A Za1—,b [Hardware Debug] % :&EiR
LET.

co_master - ¥ studio — O x

File Edit Source Refactor Mavigate Search Project RenesasViews Run  Window Help

=5 RX72M_CoMaster [HardwareDebug]

%& Debug [£7 RX72M_CoMaster HardwareDebug - ‘ w o ﬁ v |md Dﬁ 9’ @ - A _éf -G~

. . \/

: #S - % S W= ; = ; % ; O ~ 1{) O 00 E % ; P - -t - - 1 HardwareDebug (Debug on hardware) L+

[ Project Explorer 23 = 0 =0 EFox T =08
=] <L=‘> ‘ & -

An outline is not available,

s

(2) e2studio ATOT T
V) DEICHAHARENZEFERL.

JrEELFLET,

—

EINRERET LD, [T/AVTRE2Y INFF740
TFINy TR ZBIRTBETTNY T ERIRTEEY,

(no launch history)

Debug As

Debug Configurations...

Organize Favorites...

Q- ®E §-Ein

(3)
JRAVERLTHKBLED,

“RX72M_CoMaster HardwareDebug"#:Z R L THA—4y M FOS S LEFHoa—FL., T/3y

Debug Configurations

Create, manage, and run configurations

EE IR
type filter text
[E] C/C++ Application
C/C++ Remote Application
1= EASE Script
[E] GDB Hardware Debugging
[c7] GDB Simulator Debugging (RH850)
Java Applet
Java Application
/@ Launch Group
= Launch Group (Deprecated)
Remote Java Application
~ [ Renesas GDB Hardware Debugging
[c7] RX72M_CoMaster HardwareDebug
[E7 Renesas Simulator Debugging (RX, RL78)

Filter matched 13 of 15 items

@

Name: | RX72M_CoMaster HardwareDebug

B Main

Project:

%5 Debugger| = Startup | K Source| ] Common

| RX72M_CoMaster

C/C++ Application:

Browse...

| HardwareDebug/RX72M_CoMasterx

Build (if required) before launching
Build Configuration: | Select Automatically

() Enable auto build
(®) Use workspace settings

Variables...

Search Project...

Revert

[ ]

Browse...

Apply

Close
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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,
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7. 4%

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

711 BE&HER

Node ID=5

RX72M B{EHK— 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 FFEERE
x® 71 BEF
HE AR
CANopen < R % 458 RX72M BIER— R(&FE YL T TOFT S LEEAHRFEH)

Tessera Technology #1 % TS-TCS02796

CANopen R L—J#£25(%2) RX72M @BEHR— 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)

;¥ 2: CANopen A L—JH#£23 CANopen A L—J 7O S LI, WAHRI LY bOZH AKkKEHD
HP AL A D O—RLTLEEN
A3 BBOPCYI FOAFAE, LU, Y R—FIBALTE., HERABBEWVEDLECZEIL,
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7.1.2 CANopen ¥ X4 DEIEIE

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¥—

R01AN4741JJ0101 Rev.1.01 Page 13 of 16



RX72M J)L—7F
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7.1.3 EMFRERRRR
7.1.3.1 RX72M i#{E7/R— F(CANopen Slave)Node ID:32

RX72M ;&1E7R— K (CANopen Slave)Node ID:32 T CANopen YR % & DBIEFHERZLUTIZSRLET,

82.82:80:18.8... CAN 1 Rx ax72e Std. Frame 1 7F
09.60:00:19.8... |CAN 1 R ax7es std. Frame 1 7
82.82:80:19.5... CAN 1 Rx @x7es Std. Frame 1 7F
©8.00:00:28.0... (AN 1 Rx ax7es Sstd. Frame 1 7F
£0.09:09:20.5... CAN 1 R ex785 Std. Frame 1 7F ZL—7 [HeartBeat H— I:Z]
92.00:00:21.8... CAN 1 R exres std. Frame 1 7F *}Jgﬂﬂ:ﬁ Inltlallzmq(OxOO)l{kﬁ.‘_%
B9.88:80:21.5... CAN 1 R Bx785 Std. Frame 1 7F <
20.00:00:22.0... |CAN 1 Rx ex7es std. Frame 1 7F A L—7 : [HeartBeat #—E X]
B0.68:80:22.5... CAN 1 Rx Bx785 Std. Frame 1 7F /Pre-operational(0x7F)=Iﬂt§.§
ﬁ ﬁﬁii 2 Ie 1 tdErj 1
09.08:00:27.3. .. EE 1 g ﬁ std. ;rx 1 ﬁ ‘ < A4 . [NMT-Start message]
©68.00:08:28.3... CAN 1 Rx ex7es std. Frame 1 [ NOde ID . 32‘ 72 ‘:i‘_f L/_C
2@.0@:80:28.3... (AN 1 Rx axeee std. Frame 2 e1 28 . PR
59.68:80:28.3... |CAN 1 Rt axees Std. Frame 2 81 48 Operational DIKAEEEER
e2.02:00:28.3... CAN 1 Rt exEas std. Frame g 28 17 18 @2 B 2B 20 20 TRA [SDO write requeSt]
0220020000 2 L i Silz2 TR 2 Node ID : 72 [Zxt L T HeartBeat

29.02:80:29.3... CAN 1 Rx exE4E 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
80.88:08:38.3... CAN 1 RX ex7es std. Frame 1 a5 R |/—j : [HeartBeat H— EX]
©2.09:00:38.8... CAN 1 R 8x785 Std. Frame 1 5 Operationa|(oxo5)g{kﬁ‘§
82.82:88:31,3... CAN 1 Rx ax72e Std. Frame 1 5 .
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 %0)55%792 LD=&%

E 7.3 X-Analyzer3 DE=4#E

7.1.3.2 RX72M i#{E7R— K(CANopen Slave)Node ID:72
RX72M 3&1E7R— K (CANopen Slave)Node ID:72 T® CANopen YR 2 L DBIEHEREZLUTICSRLET,

Raw Data Trace

Scope

Display Mode: | Chronological [l Time [

CAMopen Messages

| I w—1 1
WL R L— T M HeartBeat

og LoadLog

27 framer

SDO protocol timed out %15

H— E XEf@A® 3000ms

B 7.4 X-Analyzer3 DE=_Z#R

. - A L—7 : [HeartBeat —E X]
% —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 : - 2az2s et : 25 Pre-operational(0x7F )4k #&
' ©0.00:80:87.6... CAN 1 R / ex748 std. Frame 1 22
26.20:00:87.6... CAN 1 Rx / 2x785 Std, Frane 1 e TRA - [NMT-Start message]
©0.00:20:09.6... CAN 1 R » ex7ag std. Frame 1 7F § _
20.00108: 11,6, CAN 1 R x748 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{*%%%%*
20.20:00:13.8... CAN 1 Rx exe0s std. Frame 2 e1 20 .
£0.00:00:13.8... CAN 1 R 2xeee std. Frame 2 o1 43 TRAE [SDO write request]
0.80:00:13.0... CAN 1 Rx x648 std. Frame 8 28 17 18 92 B8 28 0@ 22 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 d B4 A(soooms)o)gigm
L LA L B m L Fr‘ﬁ 1 E — "
20.00:00:13.6... CAN 1 Rx 4 ex748 std. Frame 1 a5 I\X l./—ji [SDO write response]
0.80:00:14.8... CAN 1 Rx @x7e5 std. Frame 1 es HeartBeat 9 ,r A(3000m8)0)§§
20.00:80:14.5... CAN 1 R 8x785 Std. Frame 1 a5 -
20.20:00:15.1... CAN 1 R ex7es std. Frame 1 25 s &ﬁ{n
20.80:00:15.6... CAN 1 Rx @x7es Std. Frame 1 a5 z l/_ 7‘ . {HeartBeat .}j._ EX]
ee.20:00:16.1... CAN 1 [t ex7es std. Frame 1 es R e
sosaans s = P L . = Operational(0x05)1K #&
' 20.20:00:16.6...  CAN 1 x ex748 std, _Frame 1 25
©0.89:68:17.1... | CAN 1 ex785 Std. Frame 1 a5 Z2L—7 {HeartBeat H— EX]
e2.8:{ 2 |/—70) HeartBeat ex7es std. Frame 1 es

Operational(0x05)1X #&
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7.1.4 RX72M&f{S7R— F(CANopen Slave)? Node ID DEEFi%

RX72M i&{E7R— K (CANopen Slave)® Node ID #ZE ¥ 515&(E. CANopen Slave B4 5 LM main.c
® T#define NODE_ID] DIEZZEETAH_ETNode I DZEET S EMNTEET, Node IDEREIE, b

FTIUEIL FLTRX72M BIER— RAZEAH L TL &L,

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

finclude <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><

fendif <

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 %/«

‘:"_‘w VS Tt B Pt R R R T =]

__________________________________________________________ Node ID:32 [ZHE > TS D T,
tdef ine NODE_ID 32 A 10 of local node #/¢ Node ID:72 IZ9 %35 & (L.

= 272I1ZLET,

“ 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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