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EtherCAT Slave group

—

Sensor

— &0

Switch

—

Indicater

—

— Sensor

Digital Input/Output unit L (@

\/

EtherCAT

Host system

D

Indicater

LB —¢

— Voltage input device
Current input device

Analog Output unit @

Voltage Output device
Current Output device
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11 EFERE

Power Supply
Terminal
DC+24V

Fuse

EM
Filter

Power IC
RAA230153

24V=>5V

Power IC
RAA230233

N

RESET-SW

RESET IC
(PowerON)

Xta
25MHz

JTAG(CE)
20pin Connecter

usB
Mini-B

EC-1

Digital 3.3V
Analog 3.3V

Digital1.2V
Analog 1.2V

XTAL

EXTAL

TRST#

RES#

JTAG I/F

UART I/F

Serial Flash
ROMI/F

EtherPHYO I/F

EtherPHY1 I/F

EEPROM I/F

GPIO Port

Serial Flash ROM
A (512Mbit)
RJ45
) PHY Connecter
(Built in Trans)
RJ45
¢ ) PHY ¢ P Connecter
(Built in Trans)
EtherCAT indicator ,-\/ b
I
L4
-/ LED x 5bit
EEPROM
(16Kbit)

)| Digtal RS485

N 7| Isolator g Driver [P Connector
N CAN
7] Transceiver Connector

DIP=SW(4bit)

-~

S

A

Remote I/O(NPN Type) Digital output(8ch)

e

LED x 4bit

N Photo Power
) _’

coupler Switch

Connecter

LA

LED x 8bit

Remote 1/0 (NPN type) Digital input(8ch)

Photo

4

coupler

@’/

LED x 8bit

Connecter

1-2  BEFERERE




2 BAME
21 EBSEHE
REP—RRIT N ZABAF mAVEB SAAE RALEE -

m 8 m 1
BEBEK DC24V
b SR ESH DC20.4~ 264V
BB 100mA LI
IAZS LED(POWER) ze

22 WEAMBARE

In B M 18
FERFIERE 0~55°C
REWEEE -25~70°C
IR EEREEE 30~ 90%RH(ELBIL)
REXELE 30~90%RH(LHEEIZ)
EANIE TR ST
RE - %7 180g
AN - 71(W) x 130.6(H) x 28(D) ( ABIERIEEES )
23 BEEAB
n B A 1B
BB EtherCAT PDO,SDO
% §5 profile CoE
B IC EC-1
EtherCAT PHY TI TLK105
BEA IEEE802.3u (100Base-TX)
I TTT Foh T 48 %% (pulse transformer)
475 LED RUN(%k%8) ~ ERR(Z &)
L/A IN(ZZE) - L/A OUT(48)
ShERREEC RJ-45x 2




24 BFEWAME

m B M &

e A B %k DC24V
HABMR AmA DITF/=
ON E& 15V BLE (B %0 Al X 3t 68 1)
OFF 8% 5V PUF (B4 Al Xt i e8 [&)
HAEBFE 5.6kQ
@wHEHI JERB YL L5
HARIE SIVE=E

OFF—ON 0.1ms LR
JIEIRAYIE]

ON—OFF 0.1ms UF
X 2 1
IRA LED A ON =T
AMEREE E#EE WAGO 734-236
MAEEH 8

25 HFHLAME
m B M &

Bl E Yo H e [k DC24V
L E Hi L BB R 0.1A//= 2A/E7T
®wHzH HABLB L
B FET
B RIFINRE B
FIReBE 0.5V IR
RERR 0.1mA IR
i R3E ESVE=E

OFF—ON 0.05ms LR
IREERT(E]

ON—OFF 0.5ms U
X £ 1
XS LED HE ON =T
ShEpEEO EER WAGO 734-236
MEEEHY 8




<‘l: EtherCAT Communication connector
] Ig (ECATIN, ECATOUT) IEEE802.3u (100Base-TX)

#8 pin

#1 pin

NC
NG
RXD-
NC
NC
RXD+
TXD-
TXD+

o I
‘4 I DY

THIrtE L' P £

T T

— IN|jwls |||

———
e

"~
1=
| LN
-y
e
'—
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Conformity connector : RJ-45connector
Conformity cable : Double shielded cable
(Category 5)

Fig3-1  EtherCAT BIEiE#=R
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RS485 Communication connector
:(WAGO 734-236)

CAN Communication connector
(WAGO 734-236)

DIO Interface connector (IN,0UT)
IN/OUTPUT connector :(WAGO 734-236)

DC24V Power Supply connector (0V -- +24V)

Fig3-2 IR - [/O 3

CAN I/F E#zz

o

WAGO ) CAN A 734-236 & ##zs -

Table 3-1 CAN I/F (CN5)

I 5 AR ® =5
1 - +5V
2 AR CANH
3 - FG
4 AL CANL
5 - GND
6 - .

RS485 I/F E#as

WAGO Ay RS485 F 734-236 E##z28 °




Table 3-2 RS485 I/F (CN6)

I FS A (EReE=L
1 - +5V
2 T A
3 T B
4 A VA
5 A Y
6 - GND

W= /O #TOEES (TB1-TB4)

ERMEWT table 3.3
TB2 1 TB4 EE=RMAWA -
TB1 71 TB3 EfE=R{ AME -

Table 3-3

Pin# I/O Dir BE=AW
1 - +24V
2 WAL WA/ L
3 WAL WA/ L
4 WA WA/ L
5 WA WA/ L
6 - GND
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e e——

rHrrtrs
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TirTtt
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/R IRy is
‘5 IR DRSS
»

Communication Status LED

RUN
Operation : Turn on

Safe Operation : Single flash
Pre Operation : Blinking
Initialization : Turn off

L/AIN

Link up operation : Flickering
Physicallayer link up : Turn on
Physical layer non-link up : Turn off

L/AOUT

Link up operation : Flickering
Physicallayer link up : Turn on
Physical layer non-link up : Turn off

ERR

WD Time Out : Double flash

Sync or Communication data are abnormal : Single
flash

Communication setting is abnormal : Blinking
Normal operation: Turn off

STER

Operation : Turn on

Sync or Communication data are abnormal : Single flash
Safe Operation : Single flash

Pre Operation : Blinking

Fig3-3  BERA LED




3 'i.’h‘.

B EthereAT

Power Supply, /O Status LED

e

LED Status
OUTO -- OUT7
Output on: Turn on

l‘j Output off or open : Turn off
= INO - IN7
MR o O U Input on : Turn on
EREREELLS = Input off or open : Turn off
PWR

Turn on by power supply injection

Fig3-4  =J& - I/O 4R LED




34 AR (MIBEEXHEAR)

DIP Switch

—
o

J
- N W A

==

=
(@]

-

-

Lower bit -

—— General-purpose SW
(SW2)

—— |D (0--255)
(SW3)

Fig3-5 H&

ol

P
oJA3E

&= 3-4 FR(W2)

o SW2 ARI1ZE PG2-PG5 B AR -
o SW3 HR12E NODE ID(0—255) -

HRSHE EC-1 WIES &R ThEE
SW2-1 PG2 A SW2-1
SW2-2 PG3 A SW2-2
SW2-3 PG4 A SW2-3
SW2-4 PG5 BA SW2-4




!9 Other connector

JTAG connector

2343 AR LS

pae

Tiistirhipetra' £

SRR BRAS
~

W
i —L UART connector
® 3 ! i PS

Fig3-6  BEHRITA

ENUHFR (SWI)
RTEM EC-1 LIRAT/O WHZR -




JTAG E#es
V81 A JTAG20pin *[BIERE 285 - f & a8 SHF-110-01-L-D-TH

< 3-5 JTAGCN2

Pin S5 ES AR Pin S5 EReR=L)
1 VRef 2 TMS
3 GND 4 TCK
5 GND 6 TDO
7 --- 8 TDI
9 GND 10 RESET
11 GNDcap 12 GND
13 GNDcap 14 GND
15 GND 16 GND
17 GND 18 GND
19 GND 20 GND
UART E#23(CN4)

F3TF UART 89 USB 4 USB-MiniB B4 S)&EH388 -

Z 3-6 UARTCN4

Pin S5 (ERe Rk

VBUS
-D
+D
ID

GND

gD w N -




TEST miEZEEM
REBEEIRAIM EC-1 FIEME A& PAD HiRF -
PAD : ¢0.8mm Zi@1l,

* 37 —uE

=LE=R Pad &R PAD iE#

ERROROUT ERR -

TEST# TRSTZ -

RES# RESZ -

P90 P90 -

P91 P91 -

P92 P92 -

P93 P93 -

P94 P94 -

P95 P95 -

P96 P96 -

P97 P97 -

D24V0 -

D5V0 -

POWER Dsv3 -

A3V3 -

D1V2 -

ALV2 -

D GND1 -

GND2 -




4 Birxgigs

41 CoEBEXIE

RETH|E CoE BENZR

— - MXREE  HHREE - pEEE -

#* 4-1 CoBEmiEXIH

25| Fiiit NESEE] B S¢S BIE7EE
0x1000 0x00 VAR gt UINT32 RO
0x1001 0x00 VAR BRSFeE UINT8 RO
0x1008 0x00 VAR REBWR VISIBLESTRING RO
0x1009 0x00 VAR WEERR AR VISIBLESTRING RO
0x100A 0x00 VAR A RR AR VISIBLESTRING RO
0x1018 - RECORD R & - -
0x00 - TnE UINT16 RO
0x01 - HNE ID UINT32 RO
0x02 - MES UINT32 RO
0x03 - RiT S5 UINT32 RO
0x04 - BTSHEEREHE) UINT32 RO
0x10F1 - RECORD BIRMIE(RH) - -
0x00 - T UINT8 RO
0x01 - RV ERR 2 N UINT32 RW
0x02 - BLHERITERE UINT32 RW
0x1600 - RECORD Y215 RxPDO A& PDO Mapping -
0x00 - Z RxPDO HIn#EL UINT8 RO
0x01 - BRETE] 1 SWUENTIE UINT32 RW
0x08 BREYE 8 SMUENITNE




0x1A00 - RECORD K18 TxPDO s PDO Mapping -
0x00 - 2 TxPDO BT UINT8 RW
0x01 - MRETEl 1 SAENIE UINT32 RW
0x08 BRETE 8 SUERLH
0x1C00 - ARRAY SM(Sync Manager)#@ 15258 - -
0x00 - TnE UINTS8 RO
0x01 - SMO RyiBfE2EE UINTS8 RO
0x04 SM3 ByiEE2EE
0x1000 ~ Ox1FFF —S RS BRERS | NTME X
5| FR5I puEFSitl BIR bRt IO 75 18]
0x1C12 - RECORD SM2~SM3 PDO iE{& - -
~ 0x00 - T UINTS8 RO
0x1C13 0x01 - PDO M /ETR S UINT16 RW(RO)
0x1C32 - RECORD SM2~SM3  [EF - -
~ 0x00 - BLSEEE UINTS8 RO
0x1C33 0x01 - ElEgsit UINT16 RW(RO)
0x02 - ERZN:NE] UINT32 RW(RO)
0x03 - AR IE] UINT32 RW(RO)




4.2

IREN R

ERVRERFENER -

Index IR Ihee
0x1000 Pyt BRREINRE

Sub-Index IhEE Rt Pl PDO map
0x00 - UINT32 RO No

% T Tl %
0000000000000 %] [ | |
‘ | L e B P (0x191)
BANREWEILT A1, HRA0
Hr R ERIERT 1, HR A0
Index BR IhEE
0x1001 HEREFH ERMIEEIRRAE -
Sub-Index IheE GRSt HE75E PDO map
BRI
0x00 w UINT8 RO No
0x10 BEHER
0x20 BERMEXHEIR
Index B INgE
0x1008 BEBIR ERMNIERE B -

Sub-Index INEE FamsA Pl PDO map
0x00 “EC-1 Remote I/O [DC]" VISIBLE STRING RO No
Index B IhEE

0x1009 BEHRRAE ERMIETE AR -

Sub-Index INEE FamsA Pl PDO map
0x00 - VISIBLE STRING RO No
Index B IhEE

0x100A | BHEFARAE ERMIER IR -

Sub-Index INEE amsA HE 77 mE PDO map
0x00 - VISIBLE STRING RO No
Index B IhEE

0x1018 RR ERMIFRE IR -

Sub-Index INEE amsA HIE 7T mE PDO map
0x00 T UINT16 RO No
0x01 ZEE ID UINT32 RO No




0x02 FmsH UINT32 RO No
0x03 EIESHE UINT32 RO No
0x04 IS (RZH) UINT32 RO No
Index BIR Ihee
0x10F1 BT A (RSZH) ETRERREBR -

Sub-Index IhEE HaEA Pl PDO map
0x00 T UINTS8 RO No
0x01 AR 2 N UINT32 RW No
0x02 BF BRI HIRE UINT32 RW No

4.3 PDO mr5¢

£ EtherCATI/O 875 - ENIEZBIRERBIRTI LRI AT - ARZERFEE@ELH T LAAE PDO -

PUR #4818 7 0x1600 ~ 0x1A00 &9 PDO BRE}IR -

® 0x1600 : #UZ PDO R &t

Index BIR ThEE
0x1600 1= PDO &Y 1 RxPDO1 HRET 1 B 15] E AT IR
Sub-Index IhaE R HEFE PDO map
0x00 T UINT8 RW No
0x01 Digital Output BitO UINT32 RW 0x7000 : 0x01
0x02 Digital Output Bitl UINT32 RwW 0x7000 : 0x02
0x03 Digital Output Bit2 UINT32 RW 0x7000 : 0x03
0x04 Digital Output Bit3 UINT32 RwW 0x7000 : 0x04
0x05 Digital Output Bit4 UINT32 RW 0x7000 : 0x05
0x06 Digital Output Bit5 UINT32 RwW 0x7000 : 0x06
0x07 Digital Output Bit6 UINT32 RW 0x7000 : 0x07
0x08 Digital Output Bit7 UINT32 RW 0x7000 : 0x08
® 0x1A00 : &%% PDO 5%
Index e ThEE
0x1A00 #2515 PDO g 1 TxPDO1 BRI B 18] #AY IR
Sub-Index Ihee pgEESit A5 [E) PDO map

0x00 BGE UINTS RW No

0x01 Digital Input Bit0 UINT32 RW 0x6000 : 0x01
0x02 Digital Input Bitl UINT32 RW 0x6000 : 0x02
0x03 Digital Input Bit2 UINT32 RW 0x6000 : 0x03
0x04 Digital Input Bit3 UINT32 RW 0x6000 : 0x04
0x05 Digital Input Bit4 UINT32 RW 0x6000 : 0x05
0x06 Digital Input Bit5 UINT32 RW 0x6000 : 0x06
0x07 Digital Input Bit6 UINT32 RW 0x6000 : 0x07
0x08 Digital Input Bit7 UINT32 RW 0x6000 : 0x08




Index AR IhEE
0x1C00 SyncManager #@{5258 E£R7T SyncManager HBEZEE -

Sub-Index IhEE Rt Pl PDO map
0x00 T UINTS8 RO No
0x01 SMO & {5258 (MailBox Output) UINT8 RO No
0x02 SM1 #EfEZ58(MailBox Input) UINT8 RO No
0x03 SM2 B{5258(PDO Output) UINTS8 RO No
0x04 SM3 3E{E258(PDO Input) UINTS8 RO No

® 0x1Cl12:SyncManager2 PDO 73Kk
Index BN ThEe
0x1C12 SM2 PDO & TR 7 PDO EEEZR) SM2 I g -

Sub-Index ThEe FaEsA DI PDO map
0x00 T UINTS8 RO No
0x01 &2 RxPDO1 g9In B #thiit UINT16 RW(RO) 0x1600

® 0x1C13:SyncManager3 PDO 73k
Index B ThEE
0x1C13 SM3 PDO & &R 7 PDO EEEZR) SM3 WInE -

Sub-Index ThEe Rt PN PDO map
0x00 T UINTS8 RO No
0x01 &2 TxPDO1 RYIN B it UINT16 RW(RO) 0x1A00




® 0x1C32:SyncManager2 EFE

Index BR Inge
oxiczz | YneManager2 B FRT SM2 WRSEE -
(R32H5)
Sub-Index IhEE G St Pl PDO map
0x00 T UINT8 RO No
B 2550
0x00 Z=%%
0x01 0x01 SM S#EH UINT16 RW(RO) No
0x02 SYNCO E#EH
0x03 SYNC1 E#EF
NN
oIS EE Nk Z BB ERER - (ns $117)
0x02 " UINT32 RW(RO) No
g=/)\ : 1000000(ns)
&K : 100000000(ns)
0x03 L2l UINT32 RW(RO) No
® 0x1C33:SyncManager3 EIFER
Index B HAE
oxicag | Y Manager3 £ SM3 HEHETE -
(Not Support)
Sub-Index IhEE GRSt HE75E PDO map
0x00 T UINT8 RO No
EEZS
0x00 Z=%%
0x01 0x01 SM BE4REL UINT16 RO No
0x02 SYNCO E#EF
0x03 SYNC1 E#EF
0x02 EARATE UINT32 RO No
o DUEIA = Mk Z BIRBERE - (ns E1)
0x03 FImNE(RZH) UINT32 RO No




44 CoE HIZEXH

AT EZUH Cok WBIEXXH XA R —mRMHIELE - HiESEME -

&= 4-2 CoEfZEHXI

#5| FZR5I B HER il
0x6000 0x00 T UINTS8 RO
0x01 Digital Input Bit0 # A= BOOLEAN RO
0x02 Digital Input Bitl i A& BOOLEAN RO
0x03 Digital Input Bit2 i A= BOOLEAN RO
0x04 Digital Input Bit3 # A= BOOLEAN RO
0x05 Digital Input Bit4 i AZ1E BOOLEAN RO
0x06 Digital Input Bit5 A= BOOLEAN RO
0x07 Digital Input Bit6 # AZ1&E BOOLEAN RO
0x08 Digital Input Bit7 i A& BOOLEAN RO
0x7000 0x00 TN UINT8 RO
0x01 Digital Output Bit0 it #1458 BOOLEAN RW
0x02 Digital Output Bitl %38 BOOLEAN RW
0x03 Digital Output Bit2 #i i #48 BOOLEAN RW
0x04 Digital Output Bit3 it #48 BOOLEAN RW
0x05 Digital Output Bit4 %38 BOOLEAN RW
0x06 Digital Output Bit5 it #48 BOOLEAN RW
0x07 Digital Output Bit6 it %38 BOOLEAN RW
0x08 Digital Output Bit7 it #48 BOOLEAN RW




45 BEXHXEHESH

® 0x6000 : Digital Input Bit0 ~ 7 AR

Index £~ Digital Input Bit0 ~ 7 3 AR -
0x6000
Sub-Index iz Gt lEpaIC] AaE
0x00 TR UINT8 RO 0x08
Digital Input BitO(DIO)
0x01 _ . BOOLEAN RO 0
TR AZI DIO SR ARIE -
Digital Input Bit1(DI1)
0x02 _ . BOOLEAN RO 0
FREAZ DI SPrY AR -
0x03 Digital Input Bit2(DI2) BOOLEAN RO 0
X
FRHEAZ DI2 R ARIE -
Digital Input Bit3(DI3)
0x04 _ . BOOLEAN RO 0
I AZE DI3 SRy AR -
Digital Input Bit4(DI4)
0x05 _ . BOOLEAN RO 0
FTRHEAZEI D4 R AR -
Digital Input Bit5(DI5)
0x06 _ . BOOLEAN RO 0
ZREAZ DIS PR HALIE -
Digital Input Bit6(DI6)
0x07 _ . BOOLEAN RO 0
ZREAZ DI6 Py ALIE -
Digital Input Bit7(DI7)
0x08 . . BOOLEAN RO 0
FHIAZ DI7 RO AR -
® 0x7000 : Digital Output Bit0 ~ 7 HHEIE
Index £/~ Digital Output BitO~ 7 - 513 -
0x7000
Sub-Index iz Gt lEpaIC] AaE
0x00 T UINT8 RO 0x08
Digital Output Bit0(DOO)
0x01 . e BOOLEAN RW 0
L E DOO 4o A Hi H #U4E -
Digital Output Bit1(DO1)
0x02 . . BOOLEAN RW 0
FAEEE DOL DRy H HEE -
Digital Output Bit2(DO2)
0x03 . o BOOLEAN RW 0
FREEE DO2 Ry H HEE -
Digital Output Bit3(DO3)
0x04 . o BOOLEAN RW 0
FRHEEE DO3 Ry H R -
Digital Output Bit4(DO4)
0x05 . e BOOLEAN RW 0
FREEE DO4 Ry H IR -
Digital Output Bit5(DO5)
0x06 . . BOOLEAN RW 0
TR E DOS g R EE -
Digital Output Bit6(DO6)
0x07 R . BOOLEAN RW 0
FRHEEE DO6 DAY H HEE
Digital Output Bit7(DO7)
0x08 BOOLEAN RW 0

FoREE R DO7 PRV HEE -




5 EtherCAT #1132

AREICH, 7 {E A EtherCAT Slave Stack Code(SSO)MH T2 I/0 MBI AL -
15 EEIF EtherCAT Slave Stack Code(SSQ)RFT] -

5.1 B HIAE
AFHUM T HREAAEAE -

REFRIE ; IAR Systems
Embedded Workbench for ARM Version 7.7x.x lRZALLF

emulator : IAR Systems
I-jet 225l am
5.2 BRERXXHEMA
LN AEE EC-1 WiniE 1/0 2RI -

(1) PIREIR
PUNAMIT 5.2 ~ 5.3 BRISTHMIAL -

workspace
L—iccarm
L_EC-1_EtherCAT_SSC_DC X
| EC-1_serial_boot_DC.eww (AR TNBE XX
F—inc :
L—src
F—common
F—drv
L—sample
L—src :
| apply_patch.bat : AT Patch # bat XX ¥
| EC-1_SSC_DC_******** natch  : SSC RN BIEU AR Patch X1
—ESI_File :
| EC-1 Remote IO [DC].xml : ESI &4

—Src :SSC V—ROA—RT# LA
L—ssc_project :
EC-1Remote IO [DCl.esp :SSCTool 7B ¥ bT 7 AL

(2) EtherCAT Slave Stack Code(SSC)IEX 14
N F/W B EARYZ EtherCAT Slave Stack Code Tool ( LA ~ SSCTool ) Brh*ERAY SSC B -
iBEfEA Mt SSCTool T HE 34 AL SSCIRIH -
SSCTool HIfEAR7EIBS R !
workspace\iccarm\EC-1_EtherCAT_SSC_DC\src\sample\src\ssc_project\EC-1 Remote IO [DC].esp

(3) ESI <t
ESI XHIEREMA :
workspace\iccarm\EC-1_EtherCAT_SSC_DC\src\sample\src\ESI_File\ EC-1 Remote IO [DC].xml



5.3 EtherCAT Slave Stack Code(SSO)MI4E L7 5%

Nk p E1HE SSCTool I E XX 4"

EC-1 Remote IO [DCl.esp” -

workspace\iccarm\EC-1_EtherCAT_SSC_DC\src\sample\src\ssc_project
#17 "EC-1 Remote IO [DC].esp”

BRI NN RS -

File  Project Tool Help
Slave Settings
=R EC-1 Rem 0 [DC .
- Slavelnfor mation S WSl el
-Generic Canfig File Wersionl 3.3.0
-Hardware File name

-EtherC AT State Machine
- Synchronization
pplication

i ProcessData

- Mailbox

i Compiler

aneapplc

aoeapplh
applinterface h
bootmode o
bootmode h
ciad02apple
ciad02applh
coeapple
coeapplh
dize

dizeh

Conflicts

€9 Info 1 Warning

Description
foE ADS over EtherGAT

Ecatfppl EtherCAT application
ESM EtherCAT State Machine

Cifd02appl CiAd02 Sample Application

CoE GAM Application Profile over EtherCAT

Diagnozis Object

Reload File Remove

=10 ]

Wersion -

b1
511
420
511
a1
511
b1
b1
b1
.11 LI

Add File(s) |

@ Error




(2) ¥EFF "Create new Slave Files” -
miE 8 [Project] — [Create new Slave Files] -

G-1 Remote 10 [DC] - Slave Stack Code Tool i =]
File | Project | Tool Help
O Project Update 3

Find Settine Gtrl+F n 511
- Versionl 340
Create new Slave Filez F5 L me Description e .

aneapplc

whhronization
= Application aoeapplh o
i e ProcessData

applinterfaceh Ecatfppl EtherGAT application 51
bootmode = ESM EtherCAT State Machine 420
biootmode h 511
ciad02applz Cidd02appl Cidd02 Sample Application 511
ciad02applh 51
coeapple CoE CAM Application Profile over EtherGAT 511
coeapplh 51
dizec Diagnoziz Object 511
dizeh 511 LI

ReleadlFile | | Femeve | | Add Files) |

Conflicts
€ Info 1 Warning @Error




(3) =R -

FTF "Create new Slave Files” & - sith [Start]E IR -
Source Folder f&& Mt B& & - ( IBEXHMITROVIERIRE S HXR)
workspace\iccarm\EC-1_EtherCAT_SSC_DC\src\sample\src\ssc_project\Src

Greate new Slave Files

S f- g ==




(4) BINERRRE -

ERESHIN T EEED -

File

=-EC-1

m Create new Slave Files

Project File |;pace¥iccarm¥EC—I_EtherCHT_SSC_DC¥src¥Sample¥src¥ssc:project¥EC—l Remote I0 [DC]esp

Source Folder |G¥EC-1_RemotelO_16058 [¥workspace¥iccar m¥EC-1_EtherGAT SSC_DC¥sro¥sar Chanee I
ESI File |C:¥EO— 1_Remoteld_16053 1¥nworkspace¥iccar m¥EC-1_EtherGAT S50 _DC¥arc¥zar Chanee |
Doc Folder |O:¥EO—l_RemoteIO_l8053l¥workspace¥iccarm¥EO—l_EtherOP.T_SSO_DC¥SrC¥sar Chatee |

—Progress

"ecatappl.c" @ new file written d
"ecatappl. h" : new file written

"ecatcoe.c" : new file written

"ecatcos.h" : new file written

"ecatslwv. o' @ new file writ z B

"ecatslv. h" © new file writ ;Iglil
"esc.h" @ new file written

"mailbox.c" : new file writ Mew files created successfully .
"mailbox. h" © new file writ

"objdef.c" @ new file writt

::objdef_h“ II: _new f1]..e ert.,t Open Falder |
sdoserv.c" @ new file writ

"sampleappl.c" : new file w

"sampleappl.h" : new file written

"sdoserv_h" : new file written

"renesashw.c" : new file written

"renesashw.h" : new file written

_EtherCAT SE5C_DCh\srehsamplehsre\ssc projectiEC-1 Remeote IO [DC] . xml"

Generate files finished
Create device description finished "C:%EC-1 PRemoteI0 l6053lhwworkspace'iccarmhEC-1

Create Slawve files finished
-

Cloze Etart I

E|

=10 %]

ez

e

Load "

RINfa= B4R ESI X4 (EC-1 Remote IO [DCl.xml) - BIEARAT ESI XHAZFimE 1/0 -
LG - B R Mt EST XX -

workspace\iccarm\EC-1_EtherCAT_SSC_DC\src\sample\src\ESI_File\ EC-1 Remote IO [DC].xml




6 TwinCAT BErVAER LF

6.1 #D1 ESI ( EtherCAT® Slave Information ) X

¥ \\workspace\iccarm\EC-1_EtherCAT_SSC_DC\src\sample\SSC\ESI_File THEHRm "EC-
1_RemotelO.xml" XH#E 12|25 TwinCAT LU R Xk -
Mfar3kE TwinCAT iIE5 88 Appendix A -

nTwinCAT2
\\TwinCAT\lo\EtherCAT

nTwinCAT3
\\TwinCAT\3.1\Config\lo\EtherCAT

6.2 PC MEFFIBEE
FHERR PC MABHIRIREN EtherCAT Kz -

U O—ul TV FEE0TO/ T 5
awbd-n [2a |
HRlA®
l_-'ll' TwinCGAT-Intel PCI Ethernet Adapter (Gigabit)

COOARTRE AR R RERLF 0

D 4 Microzoft T' |-l_|_'1Eﬁ'1=.1T‘_ |'
O Boes j4rsk Artii-3

O 8 Microsoft o HI—0RE77{ LE T a—15
i TwinZAT Ethernet Protocol

O A=k FOF J—T a2 6 (TCPAIPYE)

-~

O] e A=k 200 Ji-Faw 4 (TOP/IPA) i
«"_|| — - : n-rrr - e 3

[ AAb=W. | [ EBRW ] F0/4F (R
$HER

T —5—ie Microsoft FabDJ—8 EDV-A[IFOEATERS,

oK | [ #Fetl |

FIFEZENMEEZRBY - N%ER" TwinCAT Ethernet Protocol”

TwinCAT KR BRIER T - 3 TWinCAT W hZRTEMAER T - ESER Appendix B -

6.3 EBESRAVER

(1) & Ethernet M4 (HE S35 5)4 EC-1 547 ECATIN(M O 0)5 PC & -
Q) B ICE 10 JTAG & -



(3) 1BEERE 24V-2A DC #JIR -

6.4 EWARM Exf

M SE
e !
@@'| | « workspace » iccarm » EC-1_EtherCAT_SSC_DC » ~ |43 )| Ec-L_Ethercat_ssc_... p|
=B . B v HEY EFAD HLLIALS— =+ A @
|\ EC-1_Ether*  Zg E=l] f a2 B
u inc | inc 2016/06/06 15:22  T7 Il FIL
' i Src | src 2016/06/06 15:22  T7-JL Il
.. commc &7 EC1_init_boot.mac 2016/05/31 14:13  FAYHOTF 6 KB
| Jydrv [ [ EC-1_serial_boot_DC.ewd 2016/05/31 14:13  EWD J7 L 41 KB
| emt | ] EC-1_serial_boot_DC.ewp 2016/06/06 14:43  EWP J7-JL 29 KB
ather |,§, EC-1_serial_boot_DC.eww 2016/05/13 19:38  IAR IDE Worksp... 1KB
‘ & readme. txt 2016/04/26 15:17 FFA LS 6 KB
. sample —
_ EJreadme Eixt 2016/04/26 15:17 FFA XS 6 KB
S50 I
| . .
b EC-1_serial_boot_DC.eww E3THE: 2016/05/13 19:38 {ERLEEF: 2016/06/06 15:22
r 28|  1AR IDE Workspace YA Z: 173 JTA 1
|

BN E\\workspace\iccarm\EC-1_EtherCAT_SSC_DC X #*k T8y "EC-1_serial_boot DC.eww" #ZF -

EWARM R=BED

(1) BHITHRE -
(2) TEEEWMIT debug -
(3) BT program -




7 5 TwinCAT #&#

7.1 Bz TwinCAT

mTwinCAT2
FRAUNMEE—MAAITHER -
(1) TEESEPEE[TwInCAT System Manager]
(2) TEF IR EPIEEFE[TWInCAT System] = [TwinCAT System Manager]

mTwinCAT3
FERAUNME—MAXITHER -
(1) EESE=PFIEEF[TwWInCAT Config Mode] = [TwinCAT XAE (VS2010)]
(2) EHBEZEDEFE[Beckhoff] = [TwinCAT3] = [TwinCAT XAE (VS2010)]

ERFEmMfE - WEHE[File] = [New] = [Project] - fi5—15 TwinCAT XAE Project EIZ5ERFINE -



7.2 1/0 k&3

TwinCAT 2 5 TwinCAT 3 shfE#8[E -
PUR L TwinCAT3 Al 4TI5ER -

72111 #ti¥[Devices] - BE¥EEFE [Scan] -

TwinCAT Projectl - Microsoft Visual Stud' 1]

File Edit View Project Build Debug TwinCAT PLC Tools Scope Window He

GrEr S H@ % 2R 9 - B b [Release

~| [ TwincaT

PLILEE I cro—
Solution Explorer 0 x

- Solution 'TwinCAT Projectl’ (1 project)
4 o] TwinCAT Project1
> @l SYSTEM
MOTION
PLC
4| SAFETY
[ c++
a /0
“% Devices
& Mapy (] Add New Item... Ctrl+Shift+A
] Add Existing Item... Shift+Alt+A

Export EAP Config File
¥, Scan
3, Paste Ctrl+v

Paste with Links

mings | (i) 0 Mes

si[OK] HfTI3H -

72112 #t#% Device [EtherCAT] - Rz OK -

2 new IO devices found

X)

[(IDevice 1 (RT-Ethernet]  [ICHNES NBIQIWINIL 2 (IntelR) PROAieless ] € 0
Device 3 [EtherCAT]  [INKINIGHEI]+ (Marvell Yukon S2E8036 PCI-E Fa) Tee—

Cancel

[f8IA] & EtherCAT device RBET - MIEEZETREA -
- remote I[/O SLIK MM £ AR EH
—>{ZHE T remote /O 5 TwinCAT 9 PC SLUKMIEE
- MR ERIZENAN TwinCAT
— 2%E 62T - B PCHNLIHFE
- EtherCAT JRzhRZ %%
— 2% Appendix B - &3 EtherCAT WXz




72113 #77Scan for boxes -

TwinGA&T System Manager

\_‘i) Scan for boxes

d iy

72114 AN EIE FBox

TwinCAT Project2 - Microsoft Visual StLEo- ]

File Edit View Project Build Debug TwinCAT PLC
G- E- Sl R - -85
in BB 2R e |[<Local

Solution Explorer * I x

- Solution "TwinCAT Project2’ (1 project)
4 o] TWinCAT Project2
> |l SYSTEM
MOTION
PLC
SAFETY
[ c++
a 1/0
4 % Devices
4 = Device 3 (EtherCAT)
*8 Image
*8 Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
=< Box 1 (EC-1 Remote I/O [DC])
> TxPDO1
-l RxPDO1
> [ WcState Q
> [H InfoData
&% Mappings

AT T T T

[N 1] £~ "Box1 (PFFFFFFFF RFFFFFFFF)” MBI - 15SE Appendix C -
E=ZEE ARemote [/ORIEEPROM -

(AN 2] SHIUTESWER  E2E 61T LEESIXH - M 7.1 TTHBEMAHRHNT -

TwinCAT XAE

Mew device type found [EC-1 Remate 1/0 [DC] - 'EC-1 Remote [/0 [DC]).
Wendorld 0766 ProductCode 0x501 RevizionMo 0x100

|Jze available online description instead [VES] or tiy ta load appropriate dezcriptions from the web

[] &pply ta &l | YVes | [ Mo ] [ Online ESI Update [web access required)...







7.3 H¥ERY Read/Write
A TwinCAT 5 Remote I/O HIEIEBE -

m#{#E Read (Slave to Master)
(1) #£ Box1(EC-1 Remotel/O [DC]) FHIZKS#EE " TxPDOL" -
(2) BT Remote /O HWA[IN] - RENSRIRTE TwinCAT £ -
TEXNMRemote [/OM EHIA 10101010 &R -

mwvm;-wvu“ s ~ - * & * e
Ebe % Yew Propet Buk! [wtng TenCAT RO Tock Scope Ynkw Melp
1Q) - T dda a9t 1ail] b Reeese || TWCAT RT (x86) .. o ‘3]‘3;?@..?
QDS @ia <ol g dr s doiamolans|S0. 08 48
Sovton Bxpiorer = & x J TWnCAT Project  x
g Naorme Créne Type Se »A32 i Use. Lnked to
il SAFETY * ol0 T 9 ot 0
e v ol 0 o 01 Wi lpx O
« @ ot 1 r » It 0
i v 013 &7 0 W3  wer 0
¢ %8 Device 3 (EtherCAY) s
*8 [mage - Ot4 1 [} %4 gt
9 Image. ik * OIS ) BT 01 WS et O
2 Syrcunts w 0l6 1 8y 0. na gt O
Inputs . o7 ° wiT 0F 27 gk O
@ Outpets
@ Infolets
o 3R Bex 1 (0C-1 Rammcte 1O [DC]
4 1 Deool
w 0
* Dt
» oR2
. o " - .
* D - — —
* 053
v o8 O 0Erors | 4 0 Warmings | (1) O Messages | L
i Descrgron 2 Ure ol Profect
W RF00)
@ westate
W Infolats
87 Mapprgs




n##E Write (Master to Slave)
(1) 7EBox1(EC-1 Remotel/O [DC))HY FHIZZF#EE" RxPDOL" ERL £9 -
(2) @ Remote I/O #H[OUT]H#E#E DO* - #E#FE[Online Write] -
(3) #B3 Set Value Dialog HiA%ItH{E - RIETE Remote I/O EMHILE[OUT] L -

. TwinCATnmjecn-MicmmftVisﬂ-m. T » e .—.. - - e
File Edit View Project Build Debug TwinCAT PLC Tools Scope Window Help

il S @ & 9 - @ - LD 5| b [Release || TwinCAT RT (x86) | Bl
i B B2NEer |[<loca ][l 1A md[EiEe=0lewE |00 FEML-.

Solution Explorer

Online ... Use.. Linkedto
SAFETY
[ c++
/0
4 L Devices
4 == Device 3 (EtherCAT)
+8 Image
+8 Image-Info
2 SyncUnits
Inputs
Wy Outputs
& InfoData
a2, Box 1 (EC-1 Remote /0 [DC]
3 TxPDO1

Set Value Dialog

b S

E- DOD Binary: on

E- DO1 Bit Size: @1 @8 O O3 O 07
& D02 -
E- DO3
& D04 Error List
& DO5 @ 0Errors | 1\ 0 Warnings | (i) 0 Messages | Clear
E- DO6
& DO7
> [ WcState
» [ InfoData
§* Mappings

< I v | Error List f-Reliid

Description File Column Project
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10 Appendix

10.1Appendix A TwinCAT T~

TwinCAT T LIM Beckhoff Automation AZEMR T -
http://www.beckhoff.com/

10.2Appendix B TwinCAT KXz
A TwinCAT NI E L TwinCAT Xz -

LRIEWME -

(1) TwinCAT Ezh
mTWinCAT2
EEMNREZ—  THER -
- EESEPEE [TwinCAT System Manager]
FroaEsthiEE [TwinCAT System] = [TwinCAT System Manager]

mTwinCAT3
MEWMNFEZ—  fIHER -
- EESEPEE[TwinCAT Config Mode] = [TwinCAT XAE (VS2010)]
- e ea ik F([Beckhoff] = [TwinCAT3] = [TwinCAT XAE (VS2010)]

(2) LIKW3ERC2s
mTwinCAT2
#L#FE[Option] = [Show real Time Ethernet Compatible Devices...]

mTwinCAT3
PEE[TWIinCAT] = [Show real Time Ethernet Compatible Devices...]


http://www.beckhoff.com/

(3) TwinCAT IXzh &3
HRLZRAMESER S - millnstall] -

Installation of TWINCAT RT-Ethernet Adapters (=23

Ethemet Adapters Update List

¥ Installed and ready to use devices

EI EF Compatible devices w
40 T it :

- Incompatible devices

o F DL, b -0 - Intel[R) Centrino(R) Advanced-N 6205

&¥ Disabled devices

Disable

[~ Shaw Bindings

ZRTME - F2ERLEE Installed and ready to use devices FIM 4 3EECES -

Installation of TWINCAT RT-Ethernet Adapters =

Ethemnet &dapters Update List
B8 Installed and ready to use devices
¥ [nEaTieil] - TwinCAT -Intel PCI Ethernet Adapter [Gigabit) l:l
Compatible devices
Incompatible devices
B LR dubD -4 - IntellR) CentinalR) Advanced-N 6205
¥ Dizabled devices
Enable
Dizable

™ Show Bindings




10.3Appendix C EEPROM 9B A

oI M\ TwinCAT &3 EC-1 828t = EEPROM SPRVEIE -
EBEIRYIRWAR - E2PROM AZEBFBINTMIABERBEARE -

(1) Wz "Box1" - MANEMR= LN NEPARER -
(2) ¥ "EtherCAT”
(3) | "Advanced Setting”
TwinCAT 55 EEPROM O T —2 % 8#d 5 & MNOJBETT
BAYEREDAR— RTIE-E2PROM AT T2 V128> THYEFIT DT ~ F EEPROM ICR L — T 1B
EEAATRSL .

B =3 - TwinCAT System Manager =] = =)
File Edit Actions View Options Help
D& e d| | & B [64 B |2 |ea v & & &% (@ % 2 Q@ (Aem 2
B SYSTEM - Configuration ‘ 5 T EtherGAT [
- PLC - Configuration
= 1/0 - Configuration (2)
=58 1/0 Devices Revision: 17 (3)
| &5 Device 4 (EtherCAT) futo Tne. Addr: [

: X i
+-=j= Device 4-Image EtherGaT Adde [ W( Advanced Settings.. 2

=% Device 4-Image-Info i
- @1 Inputs

- §) Outputs
- § InfoData

Frevious Port: Mazter

. G- Box 1 (PFFFFFFFF REFFFFFFF)
&8 Mapping (1)

Ready _ocal (10.30.182.26.1.1 [eelgii{oWEve[-)




(4) =& "E2PROM" “Hex Editor" - M= NEFREE -
(5) #%# "Download from List" -

Advanced Settings

General Hex Editor

- Timeout Settings
- Identification
EMMU / 5M
- Init Commands
(- Distributed Clock
£ ESC Accass
£ E2PROM
! '--Conﬁgured Stati
- Smart View

S e N
. Memol

5 — s
[ Download | [ PReadfrom File.. | ( ) Dovenload List..

[ Upload ][ Write to File.. ]

< 1 r

T

(6) RS A E2PROM & ESI 30 -
23 6.1 TIRTEMIXXHZE A remote IO AR ESI XX "EC-1 Remote I/O [DC]" - i OK HBEA -

Write EEPROM =)

Available EEPROM Descriptions: [7] Show Hidden Devices k.

=-a®, Renesas Electronics Corp.
R R-AM32k 3-EC E valuation Board

=-a®, Renesas EC-1 Slaves




(7) LI FEENTER L EHRXERNBA -

:
EEEDT— s 00222222 e

- General Hex Editor
- Behavior
i ) 0000 80 OE 42 EE 10 00 00 00 00 00 00 00 00 ~
- Timeout Settings 0010 €6 07 00 00 01 05 00 00 00 01 00 00 00 T
Identification 0020 00 00 00 00 00 00 00 00 00 00 00 00 00 =
- FMMU [ SM 0030 00 10 20 00 &0 10 80 00 04 00 00 00 00
) 0040 00 00 00 00 00 00 00 00 00 00 00 00 00 =
-~ Init Commands 0050 00 00 00 00 00 00 00 00 00 00 00 00 0O
= Mailbox 0060 00 00 00 00 00 00 00 00 00 00 00 0O 00
&1 Distributed Clock 0070 00 00 00 00 00 00 00 00 00 00 00 0O OF

0080 OR 00 52 00 17 14 45 43 2D 31 20 52 &5 6D 6F 74 ..R...EC-1 Bemot
B ESC Adcess 0090 65 20 49 2F 4F 20 SB 44 43 5D 0D 52 65 6E 65 73 I/ [DC].Renes
[ E2PROM 0020 61 73 20 53 4C 61 76 65 13 52 65 GE 65 73 61 73 as Slave.Renesas

- Configured Stati | 00BO 20 45 43 2D 31 20 53 €C 61 76 65 73 08 53 79 € EC-1 Slaves.Syn

) 00CO 63 68 72 6F GE 02 44 43 OF 44 €9 &7 €% 74 61 6C chron.DC.Digital

~Enhanced LinkC | 10ng 50 40 g€ 70 75 74 31 03 44 49 30 03 44 48 31 03 Inputl.DIO.DIL.

- Smart View 0OEQ 44 49 32 03 44 49 33 03 44 49 34 03 44 43 35 03 DI2.DI3.DI4.DI5.
Hex Editor 0070 44 49 36 03 44 43 37 OF 44 69 €7 69 74 61 6C 20 DI6.DI7.Digital
0100 4F 75 74 70 75 74 31 03 44 4F 30 03 44 4F 31 03 Outputl.D00.DOIL.
~ FPGA 0110 44 4F 32 03 44 4F 33 03 44 4F 34 03 44 4F 35 03 D02.DO3.
- Memory 0120 44 4F 36 03 44 4F 37 FF 1E 00 10 00 02 00 01 01 DD&.DOT
0130 01 33 00 00 00 00 00 04 00 00 03 00 11 00 00 00 +3eee.n.. .
0140 00 00 00 00 00 00 00 00 00 00 00 00 28 00 02 00 weveveeennns

4 |:| b
( Daownload | [ Read from File. |
[ Upload I ‘Wirite to File.. )
4 | i 3
OK | [ ®et |
L =

EEPROM BAG - RIESTIEESE - REBEMREIR ON/OFF -
PAE - 5S8R M TwinCAT ENERERI M IE1R &/ EEPROM HETHEIREER -
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Instructions for the use of product
In this section, the precautions are described for over whole of CMOS device.
Please refer to this manual about individual precaution.

When there is a mention unlike the text of this manual, a mention of the text takes first
priority

1. Handling of Unused Pins
Handle unused pins in accord with the directions given under Handling of Unused Pins in the manual.
- Theinput pins of CMOS products are generally in the high-impedance state. In operation with
an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
LS], associated shoot-through current flows internally, and malfunctions occur due to the false
recognition of the pin state as an input signal become possible. Unused pins should be
handled as described under Handling of Unused Pins in the manual.

2. Processing at Power-on
The state of the product is undefined at the moment when power is supplied.
- The states of internal circuits in the LSI are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.
In a finished product where the reset signal is applied to the external reset pin, the states of pins are
not guaranteed from the moment when power is supplied until the reset process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function

are not guaranteed from the moment when power is supplied until the power reaches the level
at which resetting has been specified.

3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.
- Thereserved addresses are provided for the possible future expansion of functions. Do not
access these addresses; the correct operation of LSLis not guaranteed if they are accessed.

4. Clock Signals
After applying a reset, only release the reset line after the operating clock signal has become stable. When
switching the clock signal during program execution, wait until the target clock signal has stabilized.
- When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock
signal. Moreover, when switching to a clock signal produced with an external resonator (or by

an external oscillator) while program execution is in progress, wait until the target clock signal
is stable.

ARM, AMBA, ARM Cortex, Thumb and ARM Cortex-M3 are a trademark or a registered trademark of ARM
Limited in EU and other countries.

Ethernet is a registered trademark of Fuji Zerox Limited.
IEEE is a registered trademark of the Institute of Electrical and Electronics Engineers, Inc.

EtherCAT® is registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany.

TwinCAT® is registered trademark of and licensed by Beckhoff Automation GmbH

Additionally all product names and service names in this document are a trademark or a registered
trademark which belongs to the respective owners.

Real-Time OS Accelerator and Hardware Real-Time OS is based on Hardware Real-Time OS of "ARTESSQO"”




Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on
the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage range,
movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the use of
Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

. Itis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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