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EtherCAT Slave
Controller
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Controller
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EtherCATPpiY
(1) NJ&%CPUWA B EtherCAT

(K

{COE(CAN

application protocol over EtherCAT) /X

(2) COEMY BEAEEtherCAT N 2% i 5

iH1. (CANopeniz—F

O

SCICANOpen

Cia Il 7€ I A7

(3) COEPMMHE, MusHIZHEMZR|E B X

S — P LA Y?*%M‘%”LH%ZXT%%A
(object dictionary/OD)
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EtherCATIH {52

3 P A
(1) PDO(Process Data Objects)if i
(2) SDO(Service Data Objects) 1H il

The following two methods are used to exchange data between master and slaves in EtherCAT commu-

nications.
Communication Name of communication Timing of ing T of data
type type
Cyclic Process data Constant = PDO data
communications communications (process data communications
(PDO communications) period)

Message SDO communications When required. = SDO data
communications
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- PAAE TS AL ) R LA F]

NJ-series CPU Unit

EtherCAT communications

® Cyclic communications (for PDO data)

@ Process data communications:
Device IN Constant data exchange
variables and (process data communications cycle = each period of primary periodic task)
Axis Variables® ouT

@ Message communicafions (for SDO data)

EC_CoESDORead/
EC_CoESDOWrite

EtherCAT

® 5D0 c{:mmunica‘[i{ms: ouT é
When required ! !
(frominstructionor | 4} | -wg------meee---- :

1 [ ___________I e
Sysmac Studio) i SDO data : : SDO data i
1 i

# Davice variables for EtherCAT slaves
Axis Variables only for Servo Drive and encoder input slaves to which axes are allocated

realrzing
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PDO mapping

(1) PDO mapping B & & &0 8N Mk i
PD O iH A3

(2) AR &l 2l L
5, v T e

E.g. Servo Drive

1SR PDOE T 1 %

PDO communication data (before) PDO communications data (after)

Actual position

Actual velocity

Actual torque

Command position

)

Command velocity

Error code

Actual position

Actual velocity

Command position

Command velocity
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- oA B LN R 7 22 PDO Map.
- 254511 BH 44l 152 5 PDO mapping.
(WFON X B EBER

[ Edit PDO Nap Settings -_ E|

FDO Map FDO entries included in 259th transmit FDO Mapping
Process Data Size : Input 208 [bit]l / 240 [bit] Index | Size |Data typel PDO entry name | Commen

Oucput 184 (bit] /192 [bic] - KOS IO I T TR ST
Namo | Flag | | “oxgpa1:00 16 [bit WORD Statusword Statusword
No option - b : 32 [bit DINT Position actnal v++ Position act
e ELNELE: i ] 1st receive PDO Mapping Editable 3 . 16 [bit INT Torque actual value Torque actua
- - = 258th receive PD0 Mapping » 8 [bit] SINT Modes of operatio- Modes of ope
{Jﬂ'm Bﬁl Elr] - 3 259th receive PD0 Mapping % 16 [bit WORD Touch probe status Touch probe
(i - (-~ put 260th receive FD0 Mapping y = 32 [bit DINT Touch probe posl-+ The latch po
"l- o E"ﬂ BE{H‘- - 261th receive PDO Mapping 32 [bit Touch probe pos2++ The latch po
OreBOFD-00 2 put  262th receive PD0 Napping 0X60FD:00 32 [bit Digital inputs Digital inpu
nc2002:01 5 No option
1st transmit FDO Mapping
Edit PDO Mag . 256th transmit PDO Mapping —

Distributed Cl--- Enabled K : 260th transmit PDO Mapping
261th transmit PDO Mapping

Rafaramnca ok Fariich
No opt
512th transmit FDO Mapping —
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- (2) REERANZE

¥ {¢+ Motion Control Setup

L % Auds S
S
T NHES

g/ Cam Dat

> Event Se

foas Setting Table

Axis number
Axis use Used axis v
Axis type Sarvo axis v
Feedback control Mo control loop ¥
Input device Node: 1 Device: R88D-KNOTH-ECT *
Output device ed>

¢ Detailed Settings
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- DC(Distributed Clock)gE

- DCIJRE¥ A EEtherCATINBEN, X ADTIRERE
A5 38 TR S 22 sk A Ak 2 TR ) ) Ta) SRS A |5
1k

Voo

--------------------------------------------------------
Operation timing is synchronized by sharing time
information between the EtherCAT master and slaves.i

Slaves
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- EtherCATIE TN EHIPIRES

- EtherCATH RS I VU N EHIIRES, H[564E
T A BT I T2 B B 7EIX )L/\JﬁlulEﬂ | B

Croweron>

Self-dia

i

1. Init state (Process data communications and SDO communications are not possible.)

1: Wﬁﬁ’lﬁ%ﬁ T 7 Y
2: PIA/EIRES 2. Pre-operationl state (Only SDO communications is possible ]I
3: ﬁé&ﬁﬁ f

Safe operation Istat {I puts for process data communications and
SDO communications are possible.)

1

4. Operational state (I/O for process data communications and SDO communications are possible.)
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RN (A

- NJ R ¥ HIEtherCAT 2 35 LA N i FP 46 41
(1) Z{esE A ZERTT 20

(2) 43 33%ERETT

- B ML E192) .

- Mk 2 (8] S 2K 5 R 1000K

\_I

- SR DK R T&H4 (HHSysmac
Studio A2




H—%5 EtherCAT
- (1) HfesE M RiEE: - (2) 3EEAR

)73

Master

Junction Slave Junction Slave

EtherCAT Master Remota VO Slave

Remote 'O Slave

Junction Slave

Remote IO Slave

Servo Drive Slave

Servo Drive Slave

Servo Drive Slave

Remata 'O Slave

Remote /O Slave

Sarvo Drive Slave Sarvo Drive Slave Servo Drive Slave Remote IO Slave Output port

Output port
E Input port

realrzing om ROn
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B Input po
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MAERERAIERT NN - PSR S 5
R

EtherCAT Master
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N =
B -Y=F

(1) —~E G DCIHHE I ki I i 324
v E— N3 gs 2 8].  CRIEE— N 3028
ZH)

(2) 53> axWiise & Hor S 45 >CFFDC ) e

Branching Unit
have the DC
function.

Condition:
A slave havin%the DC
function must be
connected here.
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. ESI

(1) EtherCATM\uhifg B8k — 1> U4,
NYAEFLY “ESI” (EtherCAT Slave
Information) X4

(2) ESIN TR RS, MNome e wE

e /v‘
IZI%—J‘

(3) ESITAFH ML) ZRIeft (R e = fhESI

A4 Sysmac Studio T £E )
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X 2 B0 BLAE S sl o — e, XA SO AE
“ENI" (EtherCAT Network Information) 14

ENICAFEFE Fuh i BEEE, NG EEE, Mg
Aic B 2

Configuration

EtherCAT master

EtherCAT slaves
=] [ 2=

Communications is started according to the commu-
nications sattings and the netwark configuration in
the network configuration information that is installed.
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- —PNJRFICPUH TSN | —1USB
— ] EtherNet/IPJ, —“~EtherCAT 5Fl]~/\
SD~ 18

EtherNet/IP
NET RUN
NET ERR
LINK/ACT

RUN
CPU  ERR/ALM
DISK
EtherCAT
NET RUN
NET ERR
LINK/ACT
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S F

NJN B EtherCATIH

Indicator Color Status Description
Lit EtherCAT communications is in progress.
+ 1/0 data is being input and output: Operational state
Flashing EtherCAT communications is established. (One of the following states)
(1 second cycle) » Only message communications: Pre-Operational state
» Message communications, and inputs of I/O data: Safe-Operational state
EtherCAT |
NET RUN green
Not lit EtherCAT communications is stopped.
* Power-off state, or the Unit is being reset.
* There is a MAC address error, communications controller error, or other error.
Lit An unrecoverable error such as a hardware error or exceptional process occurs
EtherCAT [ | Flashing A recoverable error occurs
NET ERR red (1 second cycle)
Not lit No error
Lit Link is established
EtherCAT [ | Flashing Data being transmitted and reprieved after link is established
LINK/ACT yellow (The indicator flashes every time data is sent or received.)
Not lit Link is not established
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[/ Ol 73 B AE &

Slave

[N

Task period ()

tour

A0l

L]

UPRG I

=) i
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1
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I SkEwB

Tour

pangdic lask

Primary 1]
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\
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= 2 NJW B EtherCATIH/E

Message & i1 311F & 1

Messageif 1\ (SDOJETH) Z1ENJ R FICPUR R SE
Hlx 55 B5f 8] PN B4R 1)

R G0 H S5 I [R] e 72 i A 55 B[R] B P sh /R AT 1Y

i . Primary period
Execution priorty < > &< = | - S }|
pericdic task ! _ :
: . Task period :
< . : >|€
Priority-16
periodic task N IC{LFG
 Task period
< -
Priority-17 PG System services are executed
Low |Periodic task during the unused time between
------- executions of the tasks.

= | i
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% NJN B EtherCATE S
B PR 7 18] ik

7 A AXE b #4707 1]

~l\

et

oA H A A2 P P

Slave type Used variable type Method to create
Slave for variables

Other than EtherCAT Device variable I/0 map setting
motion control | slave

Motion control | Servo Drive Axis variable, Axes Axis setting
or Encoder group variable

AL R AR 45 Mk B4t FH A7 0 A 1] Ty A [

realrzing OITIROn
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- [/0O map setting

‘\ Configurations and Setup

+

Pos Port Description R/W Data Ty Variable
v ¥ CPU/Expansion Racks

CI CPU Rack D
k4 _E_Etl'nerCHT Network Configuration
Et Master

[ ¥ R88D-KNOTH-ECT

Controlword Controlword el slE001_Sgntrolword
Target position Target position W DINT

Target velocity Command speed forth w  DINT  [SodAENET-CIasI=10Y
Target torque Target torque W INT EQD1 _Target_torgue
Modes of operation Modes of opearation U [ E 00 _Modes_of_operation
Touch probe function Touch probe function W  WORD [SeleNRE«T8= M s]is]oT-00 {F] et

realrzing OITIROI'\
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- RiAHRZH AR

- B—PHL (Axis) By — N iH2H(Axis group) &V )5,
T X AN B A B 2H AR = 2 B B R

- HTEER A AN B A PR BB AR
+ U MC_Axisxxx (ks ELAARH5)
- WIMC_Groupekk  Cleek iy B AR 5 )
¥ {F Motion Control Setup
¥ {F Aoas Settings
& MC_Axis000 (0)

& MC_Aas001 (1)
¥  Axes Group Settings
&% MC_GroupQ00 (0)
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%8 3= NJWN B EtherCATIH/E
- HIME R PR B

- J8 ZIEtherCAT M & 11 3 3 FH - B s VE 52 Br |
bt a2 a KB, oMb T IR IR
WA BN, R F'?Fa?mﬁﬁécﬁ 2|

\

EtherCAT XY 2% A [ i L 250 408 1) B A 18 55 0 1
AEtherCAT W 2% [F R 2




%:% NJW B EtherCATIHAE

B0 N 2 ) flAE B

WX 28 4 1% {5 )5, /2 HH Sysmac Studio&ﬁﬁ‘], FH PAXST SE R 9 28
ERAE AT RAE. (LT EIEREN T, Ak
A — BRI HILES R 51X L8 VR 5 M 1R ) 2

Description Verified by Required or
Verification optional
information
Number of Number of slaves in the network Master, Sysmac Required
slaves Studio
connected
Slave Vender ID and product code of each slave | Master, Sysmac Required
information Studio
Slave Revision number and serial number of Master, Sysmac Optional
information each slave Studio
Connection Location of port on a branching Unit Sysmac Studio Required
port only

realrzing OI'I'I ROn
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- MYER R RE 525 A
- 1l Jd Sysmac Studio 1] PA{# 52 A — > Mk

- R Mk =R R M\ BE R E

- B NS SRR kA geERAE

- é&ﬁ%ﬁ — > B IE R S BR A EtherCAT I 4%,

1E'EﬁD%h5|€$<%ﬁ%, fRA] LU e e oA — 1

VL

BIEE G MG, 1HE—FF R . —
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% NJN B EtherCATE S

Mk B W e S i

XA TR SO VE W T B B e e B ki, AN 75
ZE N EAHEIN A S

W 32 2 Bl 38 BT IE R D Re v LUiE i Sysmac Studio 34
SRHERAE B T PR T R AR

Specified from the Sysmac Studio or 5 Sudi
with an instrucion for EtherCAT JETIEE =00

communicatons -
o /\
InEInuCtion
EC

el
[

Slave Slave

Communications continus.

}
g
8
i}
7
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- AL T RE
- XNTIRER H 2 R B IR s A L

EtherCAT = vk i A4z 52 B i
- JH 1% FH Sysmac StudioBiE &L HTES, AL

11 R L 9 PRAFAECPU ST KN A+ H




% NJN B EtherCATE S

- IXEELRAFAECPU PN A7 B i 8508 ] LAz LT PR
77 TR EN :
(1) HPEiHE 1 Sysmac StudiozzHY .
(2) ¥#ikCPUM. T id#EMISDN A+

Sysmac Studio

You can save packet
data to the memory in You can save

the CPU Unit. data to files on an
SD Memory Card.
NJ-series CPU Unit / '-:j e [ .
You can check and analyze

' data with packet analyzer
software, suih as WireShark.

Slave Slave
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- 58 =i uliiERz

N T £ Sysmac Studio 15 H 28 = 7 % 85 Mk,
WIS NESIC A

Omron 3G3AX-MX2-ECT
Omron FZM1-XXX-ECT
Omron GX-Analog 10
Omron GX-Digital 10
Omron GX-Encoder
Omron GX-JC

Omron R88D-KNooo-ECT

goopooon

‘\Conﬂgurations and Setup
| +
Node AddressiNetwork configuration

Undo

Import Slave Settings and Insert New Slave

Clear All Settings

To add or delete an ESI file, < t from this software, and then
add/delote t /1 . The change will be

Display ESI Library applied afte

realrzing
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H = EtherCATHIH iR E

- RGN E
- P E = ~/\NJ%§UPL0%UJ_‘ vhi, Ry
PN SCFFECT I gE MR i FT—NECT M 4%1/0
M»‘;go IR 550 B N1 A2, 1/O MG A
= N3 .

CPU
(Master)
Servo Drive
(R88D-KNO1L-ECT) Node 1
Servo Drive
(R88D-KNO1L-ECT) Node 2

Digital I/O Slave
(GX-MD1612) Node 3




W= EtherCATHIFETLINE

1% B EtherCAT M\ ik =

Z%gnﬁgﬁ\@ﬂﬁi\igg, A2 2 AR AL, B R F192 (U2 Mok Bk ik 994 [ 175
FEA A BB EBAE AR E A IX RIS, A 1E H Sysmac Studio k1% &

WA R E E 20470, BT PAELE _E AT #fA S 7 w B BRI B e B E 1

I g

IR 2 I Siaeindcson — P—

HRHAGSEENGFY R rodsadees song
CILAOUT

These swilches are used to set node addresses of Slave Uinits in the EtherCAT network (decimal).
The 10s digit is sel on the left rolary switch and the 15 digit 15 set on the night rotary switch.

Setting range is 00 to 99, (Default setting: 00)

s [T | sy
Bow | |
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Item name

Model
Product name
Number of Slaves

PDO Communications---

Total Cable Length

Fail-soft Operation Seat---

Wait Time for Slave 5t

PDO communications---

Ravision Check Mathod
Sarial Number Check---

Device name

= EtherCATHI B LN B

Value

Master

Master

2

‘I 000 us

Fall soft operation

Setfing <= Actual device ¥
Mo chack v

Sat a name for the master.




%= EtherCATH iR E

1 BT EtherCAT == uifi 2 Hi TULAH V. 11 126 T

2 % EDevice name. 7EIANI AN Tk T AFR,
1% % 641 F-4F .

3 ¥ & Total cable length

4 1 & Fail-soft Operation

5 W & Wait Time for Slave Startup W B V57

LEr A Z 5EM S EI’JMJMz%E’JHTIEﬂ




%= EtherCATH iR E
6 V& B PODIE THEE B R E fn B 1a8 vH 1% 22 v e H

WEES KEN MNP IR . "B VERE1~8,
7 15X B Revision Check Method

8 u%ﬁSerlal Number Cherk Method % & & 75 f& M

B 5, WNRIGEERNE R —F (Set
value=Actual value) , —HGMNUEE, &L

HER A LA IR S R 2%

.U-“l

9 HALE NHBWE




’?ﬁ:ﬁ EtherCATH)E. L IX B

BT 75 B B I A\

I 2 64 F-A5F

1
2 1% HDevice name. fFIAb%I N T 0k B IC A FR,

3 u%ﬁNog]e address. W B " A7BCHI T S HE

b, = SEDREAT U A CEOH Y
SE L%EI’J/ ok BB BT AL

M, eAb i B o0
ik — 2. R A

— X FEAREE . WAL

4 uEﬁEnable/Dlsable Settings
disable ff#i{ %H**JJ:T;M"E

~192

: ﬁ?%enableﬂi%
PR O EI’J i i

Mk == ZAE liib:PTrHﬂl%ﬁ WWPT o,
. Mljﬁﬁﬂ@ EBMAE S B,
HiEEBARE

I Eﬂ@MJ& i




’?ﬁ:% EtherCATH)E. L IX B

- 5 WHEPDO Map, W EIHIIPDOE N AKIEF S
P, R EARMNEAFE, RN ZH
PDON AR, FFRE=ERHER, WRARHIZA MM

—_—

Jr?l T}E/xﬁPDOAmT itk

' % B Setting Parameters 1% B M FIHIIG % B2
ﬁ W%EAMﬁ&ﬁﬁg B VIR B S
/zémﬂ‘ B E PN EAR LSRN
{

-7 % BBackup Parameter Settings ¥ B MG H 2%
W2 E, XA “Setting Parameters” it —

B, WL NFE . ARG SAIE, H
1 G51r| ik ff)Backup Partameter g H %> Bk T
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=% EtherCATHIEEICIN B
F5TE
T BN 5 1 TR ik \EBERO
BN MESS ] Lk
:Aﬁ‘)i Eﬂ'ffﬂ
FHAE S (16418565

‘\Cunﬁguratinns and Sefup

Unit Position Unit
¥ § CPU/Expansion Racks

CPU Rack 0 ™ CPU Rack 0

¥ § FtherCAT Network Config
EtherCAT Mast " Master
Nodel RB8D-KMNO1TH-ECT PrimaryTask
Node? RB8D-KMO1H-ECT PrimaryTask
Node3 GX-MD1812 PeriodicTaskO
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%= EtherCATH iR E
- 1/0 Map

C /O 2P LICPUR RIS % (Hod
W B e TR .
- MEtherCAT i AL 7E Sysmac Studiot i
RIJE, “L/ON” B2 E I,

- 25 “l/0117 b8 s iEMAESysmac
StudioN -




B — %5 EtherCATH LI B

(1) Hashf) @ A4% = 1 Hes:
A M bR e B “ Create Device Variable”

v GX-MDl1s&12
¥ Write Digi
out Copy The
Out The
Out The
Out The
Out Search The
Out v Expand/Collapse All The

Out Create Device Variable The

Out The

¥ Read Digi
In B The

InE Set/Reset b The
INE  Forced Refreshing v |The
In Bitus The
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5 = EtherCATHEELIN B

(2) G =
- 1EFE “Motion Control Setup” N HJ “Axis
Settings” A 15 FE “Add’H] “Axis Settings”

¥ 3 Avas Settings
MC_Axais000 (0}
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%8 — %5 EtherCATHIHILIX B
A SHVERAIA

AEfasAT

Check Indicator Description
O NET RUN OK when green light is on.
O NET ERR OK when it is unlit.
O LINK/ACT OK when yellow light is on or flashes.
Indicator Description
Check
(] RUN OK when green light is on.
Cl ERR OK when it is unlit.
Cd LA IN OK when yellow light is on or flashes.
O LA OUT OK when yellow light is on or flashes.
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5H_F
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EtherCATH H.JCIX B
(2) 1H1dSysmac Studioi B 5hifME

HIJREL
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5 VU= A B RLXS

55— AREE T B N

o T AR H AR

oy =1 A AR IS N
FH VT R IRAE
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VY B s o BRSO
+ 24EtherCAT M 2% 1 M3k & A £ iR B m] DL K

= 3 ) N R 4R A% B DL PR R X T
o
(1) = 1EiE R

(2) 5 T LA AN 4 8 AT S




oy WU =8 St o 5 H DX

- A PR
- EtherCAT M 2% i 85 ] LAR 48 AT TR S A4 AN
P BEAT 2R
- IRIEAF RS, NN IEEEA I LA
PR BRI S 1L, ATBLE “fail-soft

operation” X B H 1N B .




oy WU =8 St o 5 H DX

Category Error Type Event Level
Communications Port [MAC Address Error Partial fault level Controller error,
Errors Communications Controller Error Communications stop.

Link OFF Error
EtherCAT Master Network Configuration Information Error Minor fault level Controller error,
Error Network Configuration Verification Error Communications continues when
Network Configuration Error the Fail-soft operation is
Process Data Communications Error selected.
Process Data Reception Timeout Error Communications stops when the
Process Data Send Error Stop is selected.
Slave Node Address Duplicated Error
Slave Initialization Error
Slave Application Error
Emergency Message Detection Observation, Operation continues.

Note The above levels of EtherCAT slave errors are those defined by the slaves. On the EtherCAT
master, slave error levels are indicated by the slave error (_ EC_SlavErr) or the slave error table
(_EC_SlavErrThl).
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- Fail-soft Operation& — %]k T EtherCAT
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When the Fail-soft operation
setting is set to fail-soft operation

EthercAT + “
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Troubleshooter of the Sys-
mac Studio

Troubleshooter of an NS-
sories PT

You can check for Controller errors with the] Troubleshooter of an N$—5:E|-r1-aa PT phat
supports the NJ-series Controllers.

Instructions that read func-
tion modulbe arror status

System-dehined variables

You Can use oo

read the Ermor Status)sysie
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S (Event logs) ., 113 Sysmac Studioff
A DL H X LIRS T RIME B

MJ-series CPU Unit Sysmac Studio

Built-in EtherCAT po
EtherCAT

Eth rCAT
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(1) A

(2) NS5

(3) 84 (RestECError)

realrzing

Method

How

Clear the error status

Sysmac Studio

NS-series PT

Executing the Reset EtherCAT
System Error instruction

Create it in the user program.
* All errors that currently occur on the EtherCAT system are
cleared.




% 1.3 Motion'3 A\ Z&: A

© 511 MCHERZ
- BT RS

W

.

- B s 1T

lFzing OMRON



= .2 Motion§ A LA

. J:ijﬁj:ﬁ%ﬁﬁﬁk<

- MC2fRieah = H| D ae it (The Motion
Control Function Module)

- FF—ENJRFIHFCPUHSN & T MC.

- NJ A F|CPURIMC i % Re 15 il 6 448 iz il 5lg 7y 22
& (EtherCAT) .

- NJ AR SICPURIMCHEE AL,  [F]25 MK 5]

ChbZHD ANA] B9z 7 20
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- MCHJ S HU /2 il I IECHR ME ) il AL &

(Axis_REF) Z¥E IS SKBE R 1T

- 1By A IR T S IECHRME ATE 54T

- MCHJiz sh#% il D Re il id is sh a2 S

: p%ctﬁiﬁﬁé\mcﬁ‘/ﬁE‘Jﬁéiﬂ%?ﬂ%ézﬁiiéiﬂiﬂ
5

- T il EH MG SR J AL A 4 1

- MC 5 EtherCATfa] Al [F] 20 22 #e i 4
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FFETECHRUE 1Y ] #4552 7 FAIMCHRZE —
EtherCAT{Fé I E HA N 5E A s AE

X EMRE NIRRT LA™k 5EtherCATIX Bl 5 [F] 25

*" PLC & PLC ‘*
“I Primary Task MC @":@ ' Primary Task ne @.{{b

EtherCAT Process EtherCAT Process
Data Cycle Data Cycle

i i
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% 1.7 Motion 5 A J&:fill

TIES
- NJRFIPLC 5 LA T U7

Description
Axis Type
Servo axis These are the axes used by the EtherCAT slave Servo Drives.
They are assigned to actual Servo Drives.
One Servomotor is used as one axis.
Virtual servo These are virtual axes that exist only inside the MC Function Module.
. They are not used by actual Servo Drives.
axis For example, they are used as master axes for synchronizing control.
Encoder axis An encoder axis uses an EtherCAT slave encoder input terminal.
Encoder axes are assigned to actual encoder input terminals.
Virtual encoder | These axes are used virtually for encoder operation.
For example, they are used for debugging when there is no encoder.
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Studio

MC

IEC

Axis Parameters
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AXIS_REF




% 1.7 Motion 5 A J&:fill

+ S E ] N
- (1)

mihara's

¥ Configurations and Setup
¥ i EtherCAT
¥ (@) Node2 : RE8D-KNOTH-ECT (E001T) : Offline Axis number
(@) Parameters Axis use
¥ (3) Node1 : RBBD-KNOTH-ECT (EDO2) : Offline Axis type
@ Parameters Feedback control
» =7 CPU/Expansion Racks Input device D-KNOTH-ECT
'O Map Output device

b Bl Controller Setup b Detailed Settings
¥ {3 Motion Control Setup

¥ I Axis Settings
L 2 MC_Axis000 (0)
4 MC_Axis001 (1)

- (2)

i MC_Axis0C
i MC_Axis0(
% Axes Group 5

Tae Ry Axis Setting Table

* Event Settings
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Sl

- A AR R 2 AL, BCEW R, HEAL
Te % bl 28 71 #8% N2007, Z5T1048576ppr, 22
AL 3E25 & N 10mm.

Servomotor
Encoder resolution: 20 bits/rotation

1 rotation
10 mm__ Ball screw
I [ ] Ball screw pitch: 10 mm
u:u: \\\\\ T T T YTy

=)

Encoder Output Pulse Count per Motor Rotation
20 bits = 1,048,576
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% 1.7 Motion 5 A J&:fill

- 1t “Axis Basic Setting”ix BT
- ] i 2R A
R TR i

‘\ Configurations and Setup

| YN | VN |
Axis number
(TTITTT Axis use Used axis Ad
Axis type SEMo axis v
Feedback control No control loop ™

Input device Node: 1 Davice: RB8BD-KNOTH-ECT -

Output device

: = Node: 2 Device: RB8D-KNO1TH-ECT
> Detailed Settings | <ot assigned>

realrzing




% 1.7 Motion 5 A J&:fill

- EFE” Unit Conversion Settings” T
U B O 5 Jik 1 2501048576
W B B4 3455210000

- B IEA I A TOK

Unit of display @ pulse @& mm O um @ nm @ degree @ inch
Command pulse count per motor rotation 1048576 QolE=HE
Work travel distance per motor rotation 10000 Euli:Y
- Referance: Unit conversion formula

Command pulse count per motor rotation (UDINT)
Woaork travel distance per motor rotation (LREAL}

Number of pulses [pulse] =

* Travel distance [Unit of display]
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- ULFE “Operation Settings” il

WHE B K,

B B N S s
WA B INE
BB A K i
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1EFE “Position Count Settings” Il

B A A T e B 2

AP 4P T R E AR ST Gl
BEACHA: 5 TR ik
116 I

‘\Cﬂnﬁguratinns and Setup

Count mode  Linearmode @ Rotary mode
Modulo maximum position setting value BREEREEETEERE mm
Modulo minimum position setting value BRSSESEEEEEY mm

Encoder type Incremental encoder ¥
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- BT PN AR 5
(1) falk 5 3h(Jog)
(2) frlAk
(3) FKJFE =
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£y

- (1) ffPLCTEZk,

- (2) A% “Motion Control Setup” T HJ “Axis
ettings” 4 S 1 ZE % £ “ Start MC Test Run”

I:‘ Test Bun
Cantion!
A Special care mst be taken for this fimction because the motor rotat

carefully read the operation manual before executing this function.
attention to the following:

When you press the t operation button, the motor will actually rotates at the specified
velocity. Carefully confirm that the motor operation does not caunse any danger, and then
press the button.

The motors may not be pped by the operations from the computer. Install an external
emergency stop device that you can stop the motor immediately when required.

Perform the operation under the conditions where you can check the motor cperation so that
you can immediately take appropriate actions if motor operation causes a dangerous
situation.

If you attempt to start the operation before establishing the EtherCAT commmications, a
commmications error will oceur. Be sure to establish the EtherCAT commmications in

tion, only the commands from Sysmac Studio are accepted. All commands from
the CPU Unit will become invalid.

Before executing the operation, confirm that the axis mmbers of the target axes are
correct.

Operation will be started. Are you sure to start the operation?

0K Cancel
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Axis selection [MC_Axis000(0)(Node 1)+
Status
Axis ready-to-execute Axis disabled
Standstill Discrete motion Continuous motion Homing

Stopping Error stopping Home defined In home position
Motion error list

Event Levell Source Message Name | Message
details

Countermeasu
re and remedy

Reset aerrors

- I/O&E I~

Positive limit input ONM Home input ONM
MNegative limit input ON Servo ready ON
Immediate stop input ©~ OFF Main power ON
Home proximity input © OFF Drive error input OFF

Latch input 1 ON Drive warning input - OFF
Latch input 2 ON
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(1) 1EFServo ON
(2) WHEWEBEE, A

Jogging B (Absolute positioning Relative positioning

Target valocity 1000000 REEEETE Rotates aonly while pressing the

Acceleration ] degree/s~2 DU
D N |t E E

Apply

loggin Absolute positionjng  »

Target position | EGEEEEL decree

Target velocity || NEGzGzGEGEGEIBEEREE degree/s

Acceleration || NEGEGEGEGERR degree/s~2
Deceleration || GG deeree/s~2
Jerk I o ree /53

Apply

realirzing OITI ROn



<
- E R
.NA.W m .H_w .m_lnﬂ =
H o x4
RO XERRR
W a &K
REERERE
1T EHK g
R &K K KK K




HONE B F
- 1BBNE
- NJIZ o Fe 2 il L IECARHE [ BR R Y FE B ST

i FE R SZ I
- f%}IECW%?KR | T iz a5 H) 10 m] DA —

S6 AR E FH B8 45 5 |




Primary Task (§° ' Primary Task

L .
Tip: Primary Task is Tip: Priority 16 can updated
always synchronized onhe or several cycles later
with the MC Engine '

MC is part of the Primary Task !
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A Configuration Primary Task

] ]
Minimuml: 278.8us .Ewl.'_-f..'u]r_! 301 Bus Maximom @ 37638 Sgt [Ii'_‘fll:ldl.' 1000 s Period over bmit

Task Execution Couynt: 60350Count Period Executed Count: 0 Count
] ' . 1

Resat execution time

EtherCAT Period(1000us)
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Execute?!
EnableZ!

ekl

™
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EXECUTE
(Rising Edge BOOL)

—p Input
- Execute

These instructions will continue execution until one of the
following status occurs.
» The specified operation is completed.

* Another motion control instruction is executed and interrupts
operation.

* The instruction is restarted when Execute changes from FALSE to
TRUE again.

Values for the other input variables are updated when Execute
changes to TRUE.

Example: MC_Move_Relative

ENABLE
(Enable BOOL)

I\

—p [NpUt
——p| Enable

*These motion control instructions execute every period while the input
variable Enable to the motion control instruction is TRUE.

*As long as Enable is TRUE, the other input variables are also
refreshed every period.

Example: MC_Power




- ExecuteZt!FB

- FEARLER 5P RS BRIRAS AR B

FB
Axis
—1 Execute bone t
Busy
Aborted
;

Error
Active
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- Execute I 7 &

- i N A 5 Execute N Truelf H /EExecute%
False Hi #l 75 A & A Error PG T BB 7 &

Execute

Busy

Done

CommandAborted

Error
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i N2 = Execute NTrue 7] 2B T —NMiie, A
{H M Execute’s NFalse)5, ErroefKIRS{FH:Truelk
=

V1 AN\

Execute _l |

CommandAborted

Error |

=% N\ AL B Execute NTruefI1FHLIT, TRSENIER KA 1
H:ﬁ

Execute J | I

Busy r

Done :

CommandAborted

Emor

realrzing



HNE BRI
¥ N2 EExecute R R FF True— N A H H/JHT

8], TEFR2N1ELFEFIC K HError, i~
= Doneft 5 ﬁM’Em}ﬁZ)ﬁ/\z%‘ﬁTrue*/\
=1, 1A VEEIX ) Doneid /& A H i HY
IR E

/

Execute _I

Busy

Done M

CommandAborted

Emor
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i N2 s Execute R AR £ True— J& AR [A],

N -\
“Error, HiH

IR —HARFE NTrue

Execute [1

AR B Error

Busy | |

Done

CommandAborted

Error
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Enable I 5] 7 &

MEINTE “Enable”# A True F % B TER L 18 1Tid

FEHREE o [ |
Enabled _ ﬁ'l
Busy _I
Error

I NL & “Enable”¥2 ATrue - EfE QBT L2 H
& o

Enabled

\ |

Busy

Error
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- MC _Power
- MC_PoweriX 2% 5 % 11 H 1) 52 FH LA ] Al X ) o5 HE 2%

WL SET, L RERGRAE

- IjJHb)l

- AN = A True)q, g N H AR & AxisTE € 1Y)
TSR 4wl = NS L2
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BE H%

SFHRAF L

FNE 18 EHI P
Commandabortedﬂ?jjTrue, SIVEFE & H’J?ﬁ‘ﬁ

= Ho A AN

: IZ%E A8

O S 2 52 R 2

b

‘ﬂﬂ&ﬁﬁﬂ’?ﬁﬁﬁﬂ ﬁ[b% 17T

HERIRES

E—A/\%E[ ‘[’% o

- %35 2B H Bufferfi 1\, fEI—AhHJil & FBuff
sIAE B -

18 (Aborting)
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- U1H 2 56MC_Power iy & X%} [B] — X% G2 FliE 4T

/ﬁ59 F%‘ﬁ)&

Power A
MC_ Power
A AXig===========" Axis
—] Enable Status
Busy
Error
Multiple MC_Power instructions ErroriD
executed for the same axis
Power B
5 MC Power
‘E E. AXig===rrmrmrmna- Axis
—] Enable Status
Busy
Error
ErmrorlD
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FSE BEEHIE T
MC Powerl 7 &

Enable _| .
Status 1!'
Busy J 1 4
The specified axis becomes Heady status is cleared for the
ready for operation. specified axis.
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- RSN Start” SRS Al
O NGO AR D) A ARONZNAE . (] iR 8t

D

Enter Sung Commy
o sear Ay} Powe A2 Power
—_— MC_Power MC_Power
MCP o MC_Axs000— SH=MC. ) MC_ A0 AN m— A AXS00 ! MC_Power_Done
— Enabie Status C

p=Ertee Variabiv Busyp=Zmtes Varutie

Eatev W A Ereorh=Srter Varatie

. ‘mg p—Zmtav Varatie
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- MC Home#5%

- MC_Home7g 4 7& H LLER Bl 0 g T sl He—
WEH2REE S, ReaEibEs, HaEs

- Sysmac Studio $&fk 1 57 {F H) 77 FH LLER i A
o A=Yk

¥ Homing Method - . -
= s : = el [EFE
E = Homing method Zero position preset ¥ Ad e f| = .
rome input signal [Use 7-phase input as home
—j"j‘ EJ Homing start direction [Positive direction Operation selection at positive limit input [Revarse wrn/imr
Home input detection direction |Positive direction Operation selection at negative limit input [Revers. turn/imn

Home proximity signal J |
Z-phase input Jnnnnnnnnnnnnnnnnnnn

Positive limit input | I -

Negative limit input —I 1

L i
HiE
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FNTE BRI

—A.J

¥ I PrimaryTask
Task execution time I |

278.8us Average : 301.8us Maximum : 376.3us Set periodl: 1000us Period over limit

60350 Count Period Executed Count: 0Count

Minimum B :
Task Execution Count:

Reset execution time

valocity/Accaleration/ Decalaration

Homing valbocity 100 Rl TH Homing approach walocity T
Homing decelartion T 1

Homing accaleration 1000 Bl

Homing jark mm/

Home ingut mask distanca mm Homa oftsot [INIIEER:] ™

Homing holding time R ™5
Homing compensation value [JIEEE] mm Homing compensation velocity [[EEEEE] mm,
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Mo
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NIRRT

Pr<00.0 3400.00 Input Signal Selection 1 - Position controlffull closing.. . 94 E-STOP (Cornpulsion alarm input) - Contact MC
Pr400,1 3400.00 Input Signal Selection 1 - Speed control 94 E-STOP (Cornpulsion alarm input) - Contact MC
Pr400.2 3400.00 Input Signal Selection 1 - Torgue control 94 E-STOP (Compulsion alarm input) - Contact MC
Pr401.0 3401.00 Input Signal Selection 2 - Position controlffull closing... 281: POT (Forward drive prohibition input) - Contact NC
Pr401.1 3401.00 Input Signal Selection 2 - Speed control 281: POT (Forward drive prohibition input) - Contact NC
Pr401.2 3401.00 Input Signal Selection 2 - Torgue contral B1: POT (Forward drive prohibition input) - Contact MC
Pr402.0 3402.00 Input Signal Selection 3 - Position controlf/full closing... 82: MOT (Reverse drive prohibition input) - Contact WC
Pr402.1 3402.00 Input Signal Selection 3 - Speed contral P MOT (Reverse drive prohibition input) - Contact NC
Pr402.2 2402.00 P MOT (Reverse drive prohibition input) - Contact NC

Input Signal Selection 2 - Torgue contral
: ction 4 - Position contral/full closing. ..

ting point neighborbood input) - Contact MO

S55555E5555558588

Pr403.1 . Input Signal Selection 4 - Speed control 22 DEC (Starting point neighborhood input) - Contact MO
Pr403.2 2403.00 Input Signal Selection 4 - Torgue control 22 DEC (Starting point neighborhood input) - Contact MO
Pr404.0 2404.00 Input Signal Selection S - Position controlffull closing.. . 2B: EXT3 (External latch input 3) - Contact MO
Pr404.1 3404.00 Input Signal Selection 5 - Speed control 2B: EXT3 (External latch input 3) - Contact MO
Prd04.2 3404.00 Input Signal Selection S - Torgue control ZB: EXT3 (External latch input 3) - Contact MO
Pr405.0 3405.00 Input Signal Selection 6 - Position controlffull closing.. . 21! EXT2 (External latch input 2) - Contact MO
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Enter Rurng Comiment

Power_51 Home_ 51
MC_Power MC_Home
Enable MC_Axis001—| Asis — sl MC_Axis001—|axs ———— Axis—MC_Axis001
— | Enable Status Exscute Done
Busy[—Enter Variable Busy —Enter Variable
Enable_S1 Error —Enter Variable CommandAborted — Enfer Varmable
| | ErrorlD|—Enter Variable Error|—Enter Variable
ErrorID —Enfer Variafle

realrzing omRon



- MC_Movets 2 & H

POpEK DAIIE =R
28 X5 A LAASE
- B2

- MC_MovefEf#

ﬂI‘J

1,

Bl

</‘?T%?, j:NJ/%é}T:E

KRR

Lécﬁﬁécw\EL

HRH X5 Al

I s jJH

P, Jerk FH X ER L B ) 20
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Sderk K FON A i — B B I, 1K
F ol BE B 20 NIE 2 H prd B I AR Ay — 4
SAOYIIBLS

I
Target velocity
at startup

*.1“

\;

Tim
Acceleration
rate at startup
Tim
Jerk
Jerk at
£=1%=15 (7>} pu—— ettt el Sttt
Tim
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FNTE BRI

- IHIIMC_Move ) Ty Be B 154l 1 R0 40 204 T A
S EFZ 5]

- HSR A FHMC _MoveRelative 1 523 .

- KAl A BS2 5 Hi1# 5l & 9 150mm.

R0 50MM
4 Movel
MC_MoveRelative
Move_start pAC_AxisDD0 —| Axis Axis F=MC_Axis000
: : Executs Done

150 —Distance Busy—£tnfer Variable
200 —Velocity Active —£Enfer Variable
200 —Acceleration CommandAborted —~ESnfer Varable
200 —DCeceleration Error—Enfar Variablo

Emtar Variable—|Jerk ErrorlD =£nfar Variabie

Entar Variablie— BufferMode
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MC_Stop
MC_Stop H LA Fh sz 45 1

MC_Stop7i < it i
L% N = Execute¥% NTruel) 15 IEBIEHI6FUAT
é’l?ﬁﬂkiﬁﬁi&%ﬁ’ﬂ%%? MC _StopfE 2 TLiEIEH

.&ﬁ,%vhwmﬁ 5 B 7

I\E/IBC% ImmediateStopf 4. GafTHIREEH ST

Execute

Done

Busy

CommandAborted \

Error

ErrorlD 1640000 X Error code
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Buffer size=1 in case of Single axis
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Enter Rung Comment

1z 515 HIFE P

Go_Move e Axis000-

_"l 360 —

1000
10000~
10000

Enter Variable—

Move_Axis_1
MC_MoveRelative

AXIS  —— Axis

Execute Done

Distance Busy|—£nter Variable
Velocity Activel—Fnter Variable
Acceleration Enter Variable
Deceleration Ermror|—Enter Variable
Jerk ErroriD}—Enter Variable
BufferMode

Aborting—

Enter Rung Comment

Move_Axis_2

Go_Move  mc_axis000

Axis
Execute

B ) '180—
1000—

10000
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Enter Variable—
Buffered—

Distance
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MC_MoveRelative
_— Axis

Busv~ Enter Variable
Enter Variable

Acceleration OomnandAborted Enter Variable

Deceleration Emrorf—£nter Variable
Jerk ErrorlD—£Enter Variable
BufferMode

Enter Rung Comment

Move_Axis_3
MC_MoveR:
Go_Move Move_Axis_LACHVE e axis000—|as S Moise e Axisl—

— | 1/} Execute Done
: £ 360 —{Distance Busy

1000 — Velocity i
10000 —{Acceleration CommandAborted
10000~ Deceleration Error
Enter Variable—derk ErrorID

Buffered—{BufferMode

Enter Variable
Enter Variable
Enter Variable
—Enter Variable
—Enter Variable
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Time
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DataTraceQ

T T K>TEM Ko~

]

Trace type Single
Post-trigger data ratio
| 10043 o
B Enable trigger condition [
B Start tracing on RUN mode B Refresh charts during tracing
Visiblel | Name

IX Offsetly OffsetlY Axis Min_Y Axis Max.|Minimum|MaximumAverage|Cursorl/Comment|
M | |MC_Axis000.Cmd.pos
E
[+
[+

L M MC_Axis000.act.pos
(ol MC_Axis001.cmd.pos
L M MC_Axis001.act.pos

-0.1 3 04 0.
Time (ms)

realrzing




EHE = &% XAxis Time(ms) v M>-IIHE> xio~

A

Trace type Single ¥ Sampling interval 'Every period of task™ ¥ 'PrimaryTask v
Post-trigger data ratio
| 100§ o 10000
B Enable trigger condition [ =
B Start tracing on RUN mode B Refresh charts during tracing
Visible| | MName

irace No. 0

1X OffsetlY OffsatlY Axis Min.[Y Axis Max.| Minimum|MaximumAverage|CursorlCommenit|
'-lMMIMMMEQMHMIIIIIIIEIIIEIII

LN MC_AxisO00.actpos  Jo |0 |

E=1C_Axiso0Tcmdpos o |

L MC_AxisO0T.actpos __Jo |

<
)

T T

S 1 S S r - B i S B B
-0.4 03 5 5 L 5 04 0.
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Trace type Continuous ¥ Sampling interval Every period of task ¥ PrimaryTask ¥ Trace No. O v
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Description Editing
Item
Tab The name of the Watch Tab Page is displayed. Supported
Page
Name
Name The variable is displayed. Supported
Online In the monitor status, the present value in the Controller is displayed.
value
Modify The new value is displayed. Supported
Data The data type is displayed.
type
Data The display format (decimal, hexadecimal, etc.) of the present value or Supported
format modify value is displayed.
Commen | The comment for the variable is displayed.
t
Group The variable type (e.g., VAR_INPUT) is displayed. ---
Address The allocated address is displayed for variables with AT specification.

ik
TEPIERS, SNBSS FION/OFFIR At T DATE M 41 & 1 LAz ek
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Scope of past Special Unit
i simulation |
| Se m i on Units

Scope of
control

In |_E| ¥ Command I
I::l_o ﬁﬁj out ”|=Mechanical odt
configuration
(1) NJ Simulator rwn ent

I Physical !
I phenomenon !
=Gravity. inertia, |
friction, and etc |

(3) Debugging programs
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+ - M MC_Axis003.act.pos P
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- FTWr/FTWr 5 (Break, Breakpoint)
WEITW R B B2t bz PR P AT

I warA = 13;
2 varB ;= 49;

‘s EER=NF varh < DINT#1 THE

4 varA = DINT2100;

5 END_IF;

& = IF varA = DINT#12 THEM

! varA = DINT=#200;

4 —END _IF;

S S FORvarB =0T0O 2 EY 1 D0
14 varA := varb;
11— END_FOR;
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“Simulation” T HJ “Set/Clear Breakpoint”
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(1) 1+ “ Simulation” FHJ “Step exeution”
(2) EFXT NARID o e oo

atTime 1
_I.I_ = O — t (1970-01.)
o Enter Rung Commeant
Start  [GetTime 2
— W —{EN ENO

¢ (1970-01.)

- Entar Rung Commamnt

Start  [GetTime 3

—|m—EN ENO

L ¢ (2012-01.)

Name I Online value [

2012-01-31-09:51:34.81
| |
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(1) #%FE “Simulation” T “Calibration”
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“Simulation” F ] “Run in Execution Time
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4) FH AN “Task Settmgs lii% “Task Executlon Time
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Iml

190us (S; mmon processing 1/0 refresh]] Execution of user programl] Motion Contro
<
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